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Bce xopoio B npupoge, HO BoJAa — KpacoTa BCEH
npupoabl. Boga xuBa; oHa 6eXUT WM BOJHYETCS BET-
DOM; OHa ABMXETCS M JAET XKU3Hb BCEMY OKPYXAIOLUEMY.
Pa3Hoo6pa3Hbl sIBIEHUSI BOI, ¥ HE MOHATHBI 3aKOHBI 3TO-
ro pa3Hoo6pasusi.

C.T.Axcakos. 3anucku pysiceiino20 oxomuuxa
Openbypeckoi zybephuu

HNPEINCIIOBUE

Bonplive ycnexu B rufipOJIOrH, JOCTUTHYThIE 3a [IOCIeIHHE MO~
BEKA, TIPAKTUYECKU ellle He HAILIM CBOEro OTOOpaKeHUs B ydeOHUKaX
JJIS CTYIEHTOB M aCMUPAHTOB, CHEUHATU3IUPYIOIIUXCA [T0 JAHHON UIIU
CMEXHBIM CTIELIUANIBHOCTIM. TakoMy MOJIOXEHUIO Bellle B HeMasoi
CTEMEHU CIOCOOCTBOBAIO IIPABHMIIO COOTBETCTBUS COACPXAHUI yued-
HUKOB YYyeOHBIM nporpaMmam. I103TOMy MHOTHE NMPEenoaaBaTeNn Bbi-
HYXIIEHbI YMTATH CBOU KypPChi, HE OPUCHTHUPYSICh Ha yCTapeBlilue yueh-
HMKM U TIPOTPAaMMBbI, WM Xe HaoOOpOT, MPHUCIOCAOIUBASICH K HUM.
Hawubonee 6e300MaHbBIA 1TYTh I H3MEHEHHSI CUTyallud — OTOOpaxe-
HKE HOBBIX TCHACHUMI B T’MIPOJIOTHY B PAMKAX HECKOJIBKUX YUeOHbIX
NI0COOMi, APU CO3A3HUU KOTOPHIX (IO CPAaBHEHHIO C YYeOHMKaMM)
aBTOpaM MpeNoCTaBiIeHa OONbLIAs CTEeHb CBOOOIBIL.

ITnanupyeTcst mocinenoBaTeIbHOE H31aHUE TpeX KHUT: «CoBpeMeH-
Hble NMPOGIEMBI THAPONOrHMU», «IIpUKIagHas rumposorus», «Mare-
MAaTUYCCKOE MOJCIMPOBAHUE B TUAPOJIOTH».

JlaHHasg KHHTa, KaK 3TO M cJieAyeT U3 Ha3BaHUs, SIBJISAETCA IO-
NMBITKOM BBECTH HAIIMX YUTATENCH B KPYT Mpo0IeM U 3a71a4 THIPOIIO-
ruM. [locnenHsisi MOCTOAHHO M3MEHAETCSl, MOSBISIOTCS HOBbIE Ha-
TIpaBJCHUS, METONOJIOTHH, IpuopUTeTH. Y MpumepXxuBaThCs Tpagu-
UMOHHOM CTIPYKTYpHl M MIAEOJOIMM CTaphlX YYeOHHUKOB MO TMAPOJIO-
TUM, 0 KOTOpbIM Mbl yyriuck camm 30—50 jger Hazan, Bpsm Ju
JIOITYCTUMO.

Mpur He n3beraeM U MoJeMUYECKUX aCMIEKTOB, XOTS M HE CTapaeMcs
uX 00OCTPpUTH, U Be3Je OTHAeM MPEONOUTEHHE, TAE 3TO HEOOXOMUMO,
AHAJIUTUYECKOMY ITOAXONY Nepel YUCTO onmucarelbHbIM. OT CTYIeHTOB
3T0 NoTpedyeT 6oJlee Cephe3HbIX YCUIUM U Dosiee ry00KUX MO3HAH U
dbuzuku 1 MateMatuku. Ho muHaye mponpuxeHue Brepen OymeT 3aT-
PYIHEHO.

T'unposnorus npuobperaeT Bce BO3pacTaloliee 3HaYUeHHE IPH pelie-
HHMH 33124 HAYYHOro 000CHOBAHMS CTPOUTENBHOTO U 3KOJIOTHYECKOTO
MPOSKTUPOBAHMS, NMPABHJIBHOIO 3€MJIe- U BOJOIOJIL30BAHUS, OXPaHbI
APUPONHON Cpelibl, IHEPTETUYECKUX, BOJOXO3AMUCTBEHHBIX U KOMMY-~
HUKALMOHHBIX NpPoeKToB. JIpyras HemajioBaXHasi 00JiacTh €€ TpHIo-
XEHHI — 3TO IPOTHO3BI PEYHOrO CTOKA M ONACHBIX THAPOIOTHYECKHUX
ABNCHUM, TaKMX KaK HABOMHEHWS, CENEBbIE NMOTOKHU, KaracTpoduuye-
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CKMe 00BasIbl M JIABUHBI B TOPAX, 3arpsi3HEHUE TEPPUTOPUI U PEUHOTO
CTOKA.

Tuapomorust — ONMH U3 BAKHEHIUMX HAyYHBIX 3JIEMEHTOB CHCTEMbI
XKu3HeobecreyeHUs YeI0OBeYeCTRa.

Cumpou THIPOJIOTHH

ABTOpr JaHHOIoO y‘ieﬁHOl“O MOCOOUSA CBA3AIN CBOU XU3HU C M-
ponorueit U HUKOraa ob 3TOM He Moxanenu. Ml JIIOOUM 3Ty HayKy U
XeJlaeM BceM, KTO OepeTcs 3a ee U3ydyeHHue M JaibHeullee pa3BUTHE,
TIOJIYYUTh OT 3TOI0 TAKOE X€ YAOBOJBCTBUE, KAKOS BBHIMAJIO HA HALLY
JIOJTIO.



F'TABA 1
OBHINE CBEAEHHUA O I'MAPOJIOI'NA

1.1. Boaa na 3emie

YT008I 30paBo paccyxnaTh 060 BCeX aCIEeKTax MPUCYTCTBHSI Belle-
ctBa H,0 nHa 3eMie, mojie3HO CHAYajia MPYMBECTH HEKOTOPBIC UADDHI,
XapaKTepu3yIoLiuMe Hauly miaHeTy B uenoMm [8, 17]:

e nuametp 12756 km;

e 00beM 1083 mupnm km3;

e Macca 5,976 - 10%* kr;

e CpeHAA TUIOTHOCTH 5 518 kr/m3;

* TUIOTHOCTH BHEIIHeH yacTu 3eMHOU Kopbl 2 800 kr/m3;

* TUIOILAb MOBEPXHOCTH 510 MIIH KM?;

e IUIOLIAb IOBEPXHOCTH Muposoro okeana 361 mun km? (70,8 %);

* IUIOIAb TOBepXHOCTH cyluu 149 man kM? (29,2 %).

Bona npebriBaeT Ha 3emiie B CaMOM Pa3IMYHOM COCTOSIHUU B 3aBU-
CHMOCTH OT MEeCT CBOero cocpenoroueHuss. OCHOBHas ee Macca Comep-
KUTCS B TPEX MAKPOCTPYKTYPHBIX BJIEMEHTAX IJIAHETHI.

1. B Mautumn 3eMnu — 00010YKE IUIAHETHI, HAXOMSMICHCI MEXITy
SIIPOM U 3eMHOU KOpOiA, T. €. MpUMEpHO Mexay rmyouHamu 30— 50 kM
1 2900 XM OT MOBEPXHOCTH, MO PA3HBIM MIOTETHYCCKUM OLICHKAM,
MOXET MPUCYTCTBOBATh OT 13— 15 1o 28 mupx kM3 Boxsl. CoBpeMeHHOE
€XEroIHOE MOCTYIUIEHWE 3TOM BOMAbI, Ha3bIBAEMOH KOBEHWIBHOMN, U3
r1yOuH 3eMiIM B MTOA3EMHBIE BOABI COCTaBiIsAeT = 1 kM3,

2. B Touie 3eMHOM KOpBI — BEPXHEN 44CTH TUTOCHEPHI MOIIHO-
CThIO IPUMeEPHO OT 5—20 KM moI caMbIMU ITyOOKHMH OKeaHUYe-
CKMMHU BraguHaMu 10 40— 50 kM noa BEICOYaIH MMM rOPHBIMHU Xpeb-
TaMHU CYIIM, MO pa3HbIM MCTOYHHKaAM, comepxutcs ot 1,0 mo
1,9 mupn kM3 Boosl (CBOOONHOM, ancoOpOHPOBAHHOMN, KPUCTALIN3A~
LUOHHOI).

3. B MupoBom okeare Haxomurcsi okoo 1320— 1 370 MutH KM3 Bojibl,
a C yYeTOM BOXBI, CONEPXAlUeicsl B MINCTBIX TOHHBIX OTJIOXKEHHUSX,
1470—1 480 muin km3. CpenHss myorHa MHUpOBOro oKeaHa coCTasis-
eT okoJso 3700—3750 m.

YTo Xe KacaeTcss TEPPUTOPHUM CYILUM, BOALI KOTOPOW SBJIAIOTCH
O0BEKTOM M3y4eHUS TMAPOJIOTUM, TO 3IeCh MBI MMEEM CIEIYIOlIyIO
KapTHHY:

e CPEIHSSA BBICOTA ITOBEPXHOCTU CYIIM Hall YPOBHEM MOpPS OKOJIO
875 m;



e NIOA3EMHBIE BOABI 10 Inyouubl 200 M — 23—24 miH KM? (OUeHb
ycl0BHas oueHKa); u3 Hux 200— 500 Thic. kM3 — moazemHbii el (MHO-
TOJIETHSIST MEP3J/I0TA);

« BOZIA B 03epax — 0K0J10 180 TeIc. KM (Tutotuans okono 2,1 MitH Km?);

« Boaa B 60/10Tax — OKOJIO 12 ThIC. KM? (TUI0IAAB OKOJIO 2,7 MIIH KM2);

e 3aMaChl BOJbI B BEPXHEM ITOYBCHHOM T'OPU30HTE (110 2 M) — OKO~
710 16—17 ThIC. KM3;

* BOJA XXUBBIX OPraHU3MOB 6uoctepst — okono 1,1 Teic. kM3,

Cnemyer oOpaTUTh BHUMAaHUE HA IIPUCYTCTBUE JIba HA MOBEPXHO-
ctu cymin. KonmyecTBo ero orpoMHO IO CpaBHEHUIO C 00BEMOM BOIbI
Ha KOHTHHEHTaX U OCTpoBax. ECTECTBEHHO, YTO JIbJa MHOTO B BBICO-
KUX IIIMPOTaxX ¥ COBCEM MaJio B HM3KUX. Ho 3mech BCTYNaeT B AciicTBUE
BHICOTa MECTHOCTH, CIIOCOGCTBYIOIIAS BBEIEHUIO HEKOTODBIX, XOTS U
He OYeHb OOJIBLIMX, TEPPUTOPHI B MUP XOJIOJA.

IIpuBonuMeie HUXE IUPPHI OKPYIJIEHBI, YTOOBI HE CO30aBATL M-
JTIO3MIO MX BBICOKOH TOUHOCTH. OHM CIIeAYIOT B TAKOM IOPSAKe: 00beM
JIbAa, TUTOIANb, MOKPHITAs JILIOM, CPEIHSS TOJNIUMHA JIbJa Ha 3TOM
TUIOIAIU.

Anrtapkruna: 30,1 max km3, 13,6 M km2, 2210 M;

Ipennannust: 3,05 miH kM3, 1,80 MuH kM2, 1690 M;

KaHanckuit apkTudeckuit apxumnenar: 54 Toic. KM3, 150 Thic. KM2,
360 M;

Enpasus: 41 Teic. kM3, 229 Thic. kM2, 180 M;

CepepHaa AMepuka: (50— 80) toic. kM3, 154 Thic. KM2, 300—500 M;

tOxHas AMepuka: (5—7) toic. KM, 33 ThiC. KM2, 150—200 M;

OcrajibHasl TEPPUTOPUST — OKOJIO 1 ThIC. KM2.

TaknM 006pa3oM, Ha 3eMHO# cylie o0liee KOJUYECTBO JIbaa, 3aje-
ralolero Ha mwiowand 16,2 MuH KM?2 CO cpeHeil IiyGUHONi OKOJIO
2000 M, mpubIMXeHHO cocTapiseT 33,3 MIH KM3,

1.2. YuukaiasHbIE CBOHCTBA BOABI

Bopa. Jlen. CHer ... OHHM BCIO XHM3Hb TaK WIM WHAYe COMYTCTBYIOT
HaM.

«Boma — caMoe BaxHOe XMMHUYecKoe BewecTBo. OHA — IJIABHBIN
KOMITOHEHT XXMBBIX OPTaHM3MOB U TOW Cpelnl, TIE XKUBET YETOBEK.
@usuyecKkue CBOHCTBA BOIbI PE3KO OTIMYAIOTCH OT CBOMCTB APYrHX
BEILECTB, U XapaKTep 3TUX pasNHyUil Ompeaenser NMpupony ¢usuye-
CKOTO U OMOJIOTMYECKOTo Mupa». DTa KpaTKas npeamOyIa 3aMMCTBOBA-
Ha Hamu y XMMUKOB (JI. [Tonunr, I1. IToanur. Xumus. M., 1978), ko-
TOPBIX TPYAHO MONO3PEBATh B MPUCTPACTUH K BOIE, ECTECTBEHHOM UIS
TUIPOJIOTOB.

Bona — 3T0 CcBeTias npo3payHas XUIKOCTb, OeCLUBETHAA B MAaJIbIX
obpemax u npuodpeTaowas roryooBaTo-3eIEHOBATYIO OKPACKY CBOEH
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toniy. Jlea Toxe mpospaueH, 00 Ko3h@GUUMEHT MOTIONICHUST UM
CcBeTa B BUOAMMOMR YacTH CMEKTPA MPAKTUYECKU PABEH HYMIO, OMHAKO
3TO HE OTHOCUTCH K YNIbTpaduoneToBoi 1 HHPPAKpacHOH O0MaCTIM.
Ha ckonax KpyITHbIX [JbI0 [JIETYEPHOTO M PEYHOro JIbJa OH, KaK U
BOMA, MMEET rojiyOble M 3¢/JICHOBATHIE OTTEHKHU.

CBoiicTBa BOIBI HANOXUIIM OTIEYATOK HA U30paHHYI0 HAMM CHCTeE~
MY PU3MYECKHMX KOHCTAHT U eAUHMI U3MEPEHUS: TeMIIepaTypa 3aMep~
3aHUS BOIOH — IDIABJICHUS JbAa IpuHsATa 3a 0 °C, a TeMnepaTypa Ku-
neHusi Boasl 32 100 °C (To u apyroe npu atMocepHOM NABICHUH OKO-
no 1013 mbap = 101,3 kITa = 760,6 mm pr. c1.). Enunuua o6bema B
METPUYECKOI CUCTEME BBIOpaHa U3 YCIIOBUS, YTO 1 M3 BOIbBI IIpU TEM-
niepatype 3,98 °C umeer maccy 1000 xr.

Jnsi Toro yro6p1 pa3o06paThCsA B IMOITUHHBIX TPUYWHAX YHUKAILHO~
CTU BOIBI KAK XMMUYECKOTO BEUECTBA, UTPAIOLIETO HA Hauled IiaHe-~
Te CTOJIb BXHYIO pONb, HAaM MPHAETCS 3AIVISIHYTh B MOJICKYJISIPHBI
MHUp.

CrHayajia HECKOJIbKO CJIOB O BOJOPOAE. ¥ HEro HeT aHaJIOroB: STAPO
BOJIOPOOa — 3JieMeHTApHAd JacTuua. Y J11o00oro Apyroro sjieMeHTa
BCErna MMeeTCs 3JIEKTPOHHAasi 000JOYKa, HEeCylas OTpULATEIbHBIA
3apsin M SKpaHupyowas gapo. MoH Xe Bogopoma — 3TO «TOJIbIi»
MPOTOH, ¥ OH MOXET IMPUTITHBATBLCS K 3JIEKTPOHHLIM 000I0YKaM
IPYrUX aTOMOB, UCHBITHIBASI MPU 3TOM He 0CO0O0 CUJILHOE OTTAIKH-
BaHHUe OT Anpa. Ternepp paccMOTpUM Kucinopon. Korma atoM Bogopona
OIHOM MOJIEKYJIBI BOXBI MPUOIMXKAETCS K aTOMY KUCJIOpOHa APYroi
€€ MOJIEKYJIbI, TO MEXIY IIPOTOHOM U 3JIEKTPOHHON 000J104KO# KHC-
JIopofia HAYMHAeT AeHCTBOBATh CHA JIOMOIHUTENIBHOTO MPUTAKEHUS,
U obpasyeTcs ocobasi, TaK Ha3blRaeMasi BOIOPOIHAS CB3b. TaKue CBA3H
pa3 B OBaoUAaTh ciabee OOBIYHBIX BHYTPUMOJEKYISIPHBIX, HO POJIb UX
orpoMHa. O BKJIage KHUCIOPOIa B YHUKaJIbHbIE CBOMCTBA BOIBI OCTa-~
HOBUMCSI YyTh HUXE IpU OOCYXIEHUH €ro OCOOHIX OTHONIEHUH C
BOIIOPOZIOM.

Monekyna H,0O — nipocreiiiuee ycToiiunBoe coenmHeHne BOIOpona
¢ kucaoponoM. CTpyKTypa ee TakoBa: TPH fIpa (IBa BONOPOIHBIX U
OJHO KUCJIOPOXHOE) 00pas3yloT paBHOOENPEHHBIN TPEYTOJIbHUK — IBa
NPOTOHA B €r0 OCHOBAHMU M aTOM KMCJIOpona B BepiuuHe. M3 uMero-
II{UXCS B MOJIEKYJIE IISITH Map 3JeKTPOHOB OJHA COCpPeNOTOYEHA BOJIH-
34 aTOMa KUCnopona (BHYTpeHHME 3JIEKTPOHEI), elie 110 ONHOM Haxo-
JIATCSI BO B3aUMOJEHCTBUM OTHOBPEMEHHO C OJHHUM M3 IBYX [IPOTOHOB
U SIpOM aToMa KHCJIOpPONa, MU HAKOHEL, IBE MOCICHHME TITOTEIOT K
yIIeHHBIM OT MPOTOHOB BEPIUMHAM TeTpasapa (TpeyrojibHOM mupa-
Munbi). TaKuM o0pa3oM, B MOJIEKYJIE BOIbI MMEETCS YEThIpe TONI0CA
3apsANOB, PACIONOXEHHBIX B BEPIIMHAX TeTPas3apa: IBa OTPULIATENIb-
HBIX (M3-3a OJIM30CTU CKOIIEHUSI «000011ECTBICHHBIX» Map 3JEKTPO-~
HOB) M JBA MOJIOXUTENbHLIX (M3-3a medUUHUTa 3JeKTPOHOB BOJIU3HU
«OTOJIEHHBIX» TIPOTOHOR). MOJIeKYi1a BOIbI ITO CBOMM pa3MepaM paBHO-
BeaMka mapy avamerpoM 3 - 10719 m (0,3 Hanometpa). Tlpu dazoBbix
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[epexoaax MOJeKyiIa BOIbI ciierka tedopMupyercs, 1aXe BHYTPUMO-
JIEKYJISIPHBIE PACCTOSIHUSI HECKOIBKO COKPALAIOTCA B HAIIPABICHUH OT
npaa K napy. ITokazareneM Takoir nepopMauu MOXeT CIIYXKHTh U3Me-
HEeHMeE yria Mexay aunauamu ceaseit HOH: nex — 109,5° (Tak Hasbipa-
eMBIil TeTpasapuyecKuii yroa), soga 105°03’, nap 104°27".
JleicTBUTENIBHO, BOJIA UTPAET OCHOBHYIO POJIb B YHUKAJIBHOCTH I~
Ha TBOPEHUA NpUPOAbL. ' MAPOIOrUUeCcKUil UMK — KPYrOBOPOT BOIbI
B IPUPOIEC — BO BCEH CBOCH MOJHOTE M MOILM BO3MOXEH TOJBKO B
CHJIY TOTO, YTO YCIOBHS HA MOBEPXHOCTH HAILIEH IUIAHETHI, OMPEnesid-
eMbl€ B TIEPBYIO OYepelb JABJIEHMEM M TeMIepaTypol, ciyJyaifHO UIH
HE ClyyailHO, HO MOMANA0T B OKPECTHOCTH TaK Ha3blBAEMOM «TpOM-
HOM Touku». IlocNenHsisi ecTh HEKOE TEPMOAUHAMUYECCKOE [MOHATHE
U COOTBETCTBYET TeOMETPUYECKOM TOYKE Ha IMATpaMMeE COCTOSIHUA
(B XOOpIMHATAX OABJICHUE — TeMIIEPaTypa), MPEACTAaBAAIOLIEH COO0H
TPY JIMHUHU, UCXOJISIME U3 HA3BAHHOM TOYKHU ¥ pasjensoumue obna-~
CTH CYLIECTBOBAHUA (A30BBIX COCTOSIHUIM BOBI — TBEPIAOCTO, XKMIKOTO
¥ ra3zoo0pasHoro. «IpoifHas Touka» ISl BOIbI UMEET YeTKUe KOOpau-
Hatsl: 0,01 °C u 6,106 M6ap = 610,6 T1a = 4,59 MM pT. CT. ¥ COOTBETCTBY-
€T PABHOBECHIO TpeX Ha3BaHHBIX (a3 (puc. 1.1). ObpainaeM BHUMaHKE
Ha TO, YTO MOHATHE «CYOIUMauMs» B GU3MKE — DTO IIPOLECC IPAMO-
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Puc. 1.1. Inarpamma cOCTOSAHHMS BOJBI U «TPOIHAsL TOYKaA».
Cnenyer o6paTurh BHHMaHUE Ha U3MEHeHMe MacluTaba, paseisieMoe MoaocaMu
«paspblBa»



ro Mepexoa Jbaa B ap, MUHYS COCTOSTHHE XUAKOM daszwl (Boawl). B To
K€ BpeMS B METEOPOJIOTMH M IISIIMOJIOTHUA 1O HEU3BECTHBIM HPUIH-
HaM IOJ 3TUM OmpeleJeHUeM MOHUMAaeTCs OOpaTHBIA Ipouecc —
nepexolI BOAL U3 MapooOpa3sHOro COCTOSIHUS B TBEPHOE.

OpHako pyHAAMEHTAnbHAS MPUUMHA MMEHHO TAKOM CUTYAUUHU U
BOOOIIIE BCEX HEOOBIYHBIX CBOMCTB BOMBI KPOETCA B MOCTATOYHO CHIIb-
HOM B3aMMHOM NPUTSCKEHUU ee MOJIEKYJL. Takoe B3auMoIeiiCTBUE NPU-
Cylie XMMMYECKMM CTPYKTYpaM C BOZOPOJHOI cBA3bio. IlocnenHeit,
KaK 3TO OBLIO yXe YIOMSHYTO PAHEE, Ha3bIBAIOT MPUTIKEHUE MEXIY
aTOMOM BOIOpPOAa ONHOM MOJIEKYJIbl M 3JIEKTPOOTPHULIATEIEHBIM aTO-
MOM JPYTOi MOJIEKYNBI. BJIEKTPOOTPULIATEIBHOCTS — 3TO CNIOCOOHOCTh
aTOMa, YYACTBYIOLIEr0 B KOBAJIEHTHOM CBH3U (CBSI3W OOlueH maphl
9NIEKTPOHOB JIByX aTOMOB), NPUTATUBATH K cebe 3ekTpoHni. Kucio-
POI SBJISCTCS OJHUM M3 CAMBIX CHIIbHBIX 3JIEKTPOOTPHLIATENILHBIX 3JIe-
MEHTOB, yCTyIasi B 3TOM ToJIbKO ¢Topy. Boga — ocobeHHO moaxons-
1ee BeLeCTBO Ui 00pa30BaHUs BOLODPOJHOM CBS3M, TaK KaK KaX-~
Jast ee MOJIeKyJla UMEET ABa aTOMa BOLOPONA M [IBE HE ITOJEIEeHHbIE
3JICKTPOHHBIC Mapbl U TEM CaMbIM MOXET 00pa30BaTh YeThIPE BOIO-
ponHbie cBA3M. IlocienHue oCylIeCTBISAIOTCS C YYaCTHEM aToMa BO-
J0pOJa, PACIIOJIOXEHHOIO JIMOO MEXIY MOJEKyJIaMu, JIM0O MeXIy
aTOMaMM BHYTPU MOJIEKYJIBI:

/H
H—O—H... O\
H

BonmoponHasi ¢B3b OOBSICHSIETCSI TEM, YTO 3JIEKTPOH aTOMa BOMO-
pona cnabo CBSI3aH C MPOTOHOM M JIETKO CMEIAETCsI K 3JIEKTPOOTPH-~
LIaTeILHOMY aTOMY, B JAHHOM CJIy4yae K aToMy Kuciopoaa. B pesynpra-
T€ MPOTOH «OTOJISIETCS», YTO CIOCOOCTBYET COMMXEHUIO aTOMOB KUC~
JIOPOIIA TTOYTH 0 PACCTOSIHUS, KOTOPOE YCTAHOBWIOCH GBI MEXIY HUMH
B OTCYTCTBHE aTOMa BOIODPOJA.

Bynem BocnpyHMMATh BOAY KaK aCCOLMAUHUIO MOJICKYJ, O0bemu-
HEHHBIX BOIOPONHBIMH CBSI3IMU. M ecitu B XKMIKOI Bome comepXarcs
OTHE/IbHbIE ACCOUHMATHI €€ MOJIEKYJ, TO aHAIOIMYHOE PACIOJIOXEHHE
MOJIEKYJT XapaKTEPHO M IS JIbAA, HO YIOPSIIOYEHHOCTh paclpocTpa-
HSIETCS yKe Ha BCIO CUCTEMY B LIEJIOM, YTO, B KOHEYHOM CYeTe, IpH-
BOIUT K 06pa30BaHUIO XapaKTePHOUN TeTPasApUMECKOH CTPYKTYpPHI JIba.
JpyruMu CI0BaMH, KPUCTAIUTH JIbIA LIEJTUKOM IOCTPOEHBI TOJILKO Ha
OIHHUX BONOPOIHBIX CBsI3AX. CTpYKTYypa Jibaa 0Opa3HO Ha3BaHa «BEChMa
axypHoit» (JI. ITomunr, I1. ITonunr, 1978), n6o B Hell MOKEKYIHBI yIIa-
KOBaHBI MeHee IUIOTHO, YeM B XUIKOH Bome. Ilpu mnaBneHuHu Jpla
TETPa3ApPUUECKAd CTPYKTYpa YACTHYHO Pa3pyllaeTcst U MOJEKYIbI BOIbE
cONMMXalTCs Opyr ¢ ApyroM. MiMeHHO mosToMy Boja, 3aMep3sasi, yBe-
JIMYMUBACT CBOM 00beM Ha 9 % u jen npu Temneparype 0 °C uMeeT MeHb-
LIYI0 TUIOTHOCTD, Y€M BOfa. Bce 3TO MPUBOAUT K TOMY, YTO BOJOEMBI
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3aMep3aloT, HAYMHasl C UX MOBEPXHOCTH. MaKCUMYM TIJIOTHOCTH BOZbL
HacrynaeT npu 3,98 °C. [Ipu panpHeileM OXIKACHUN BOAA Y OBEpX-
HOCTH CTAHOBUTCS MEHEE TUIOTHOM M ITO3TOMY OCTAETCS Hall HECKONb-
Ko Ooliee TeruIoil BOXOM TMyOMHHBIX CJIOEB A0 TeX MOp, MOKa He 3a-
Mep3HeT. Cioif JibIa Ha MOBEPXHOCTU NPEJOXPAHsIET HaXOMSLIYIOCS 10
HUM BOLY OT JaNbHEUXIUX NIOTeph TeTJia. B 3amMep3ninx pexax u o3epax
IO JIbAOM NPONOJDKACTCH KU3Hb.

B Tajioif Boje MHOTHE BOLOPOAHBIE CBA3H COXPAHSIIOTCS, M arpera-
ThI MOJIEKYJT C TETPASAPUYECKOM CTPYKTYPOIl MPOAOJIKAIOT B HEil PU-
CYTCTBOBATH. 110 Mepe HarpeBaHKs BOIbI YaCTh TAKUX arperaTos pacna-
[deTCd, BbI3bIBAasl JajbHelllee MOBBILIEHUE MIOTHOCTH XHAKOCTU
BIUIOTb JO CAKpaMeHTaIbLHOI TeMmnepaTypsl 3,98 °C, mocne yero Hayu-
HaeTcd CHUXEHHUE TIJIOTHOCTH C IMOBBIIUEHHEM TEMIIEPATYpHI.

BoasiHo# map HaXOMUTCS yKe B COCTOSIHMM OTCYTCTBUSL BCEX BOJIO-
ponHbIX cBs3eil. Eciu Opl 3TO ObLIO HE TaK, TO MPU TeX TeMIlepaTypax
M IABJIEHUH, MPU KOTOPKIX MPOTEKAET XU3Hb Ha 3eMiie, BOIA U Jied He
CMOTJIK OBI CTOJMB JIETKO ¥ MHTEHCUBHO MUCNAPATHCH. 3NECh Mbl BHOBb
BO3BpAIAeMCs K «TPOMHOMH TOYKE» ¥ TIPUXOIUM K TOHUMAHUIO BHYT-
PEHHUX TIPUYMH CTOJb GAATOCTHOTO IUIS KHU3HU KPYTOBOPOTA BOAMI B
npupone. Ho crnacuresibHble BOOOPOIHBIE CBI3M HE TOJABKO CO3JAI0T
IIpUEMIIEMBIE THAPOMETEOPOIOTUYECKHE YCIOBUS, HO U UTPAIOT OITpe-
NeJICHHYIO pOJIb U B CaMOIt XXU3HHU. B yacTHOCTH, Haule TuyHOe HU3no-
JIOTHYECKOE CYILECTBOBAHME CO CBOUMH OMOXUMUYECKHMH TIpOLIecCa-~
MU HACKBO3b [IPOHU3AHO ABJIEHUSIMHU PA3PLIBA UM 00pa30BAHUS CTOJD
ONTUMAIBHBIX IJISI HAC BOAOPOMHBIX CBSI3EH.

CHHCOK YAMBUTENBHBIX CBOMCTB BOMBI MOXET OBITH IPOAOIIKEH.
Hanpumep, TeMnepaTyphl 3aMep3aHUd U KUIICHUS BOAbI 3HAYUTEILHO
Bhillle, YEM Y BCEX POACTBEHHBIX el coeauHeHuit (runpunos). He byap
3TOTO, XM3Hb KaK TAKOBast BPs M Oblia Obl BO3MOXHA. [eitcTBUTENb-
HO, TeMIepaTrypa IuiaBieHuns npaa Ha 100°, a Temneparypa KuneHus
Boakl Ha 180 °C rnpeBbilIaeT TAKOBBIE, KOTOPHIE MOXKHO OBIJIO ObI OXKU-
IaTh, BeOU BOma Cebs MOAOOHO APYTUM TMAPUAAM HEKOTOpBIX HeMe-
TAJLIOB, COCENeil KMCIOpOoda MO MEePUOAMYECKOH CUCTeMe, — a30TOM
1 TOPOM IO MEPUOLY U CepOil, CEIEHOM U TeJUIYpOM IO Tpymie (As
npuMepa, TeMmieparypa rasieHus ammuaka NH; — 77,7 °C, ¢ropu-
croro Bonopona HF — 92,3 °C, ceposonopona H,S — 82,9°C, cene-
Hosopopona H,Se — 64,0 °C).

Eine oqHO 3aMeyaTelIbHOE CBOMCTBO BOIBI — CITOCOBHOCTh PACTBO-
psiTh MHOTrHMe BewecTBa. Oco00 XOpOLIO PAaCTBOPUMBI B BOIE Te XUMMU-~
YeCKUE COENUMHCHUS, KOTOphie MOTYT 00pa30BaTh C HEM BOIOPOIHEIE
cBsi3n. MBI B CBOE TOBCEIHEBHON IESITENLHOCTH NPUBBIKIA CUMTATH
XOPOLIMMHU DPACTBOPUTEISIMM TaKUE BELUECTBA, KAK CITUPT, OEH3HH,
3(Up U MHOTHE APYrUe, KOTOpbie AeHCTBUTEILHO XOPOLLO PacTBOPS-
0T XXMpB H MHOTHE OPTaHUYECKHE BEIIECTBA, HO B HMX HE PacTBOpS-
I0TCs1, HAIIPUMED, COJTU. 3aTO MOCIEAHUE XOPOLIO PACTBOPSIIOTCS B BOJE,
Tak KaKk oHa obJjagaeT KpaiiHe BBICOKOH IUBJIEKTPUYECKOM MPOHUIIA~
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€MOCTbhIO, U €€ MOJICKYJIbI MMEIOT TEHIAEHLMIO COCTUHSTLCH C MOHA-
MU, IOpeBpalas UX B MOHbI TMAPATUPOBAHHBIE, YTO MPUBOIMUT K UX
cTabuIM3alMy B pacTBope. XOpolIasi paCTBOPUMOCTh Pa3IMUHBIX CO-
el B BOXE OYEHb BaXKHA [UJISI MHOTUX [PUPOIHBIX ITPOLIECCOB.

3aKkaHYMBasA 3TOT KPATKUI, HO AyMAaeTcs, YTO MOJIE3HBIA Ansl U~
POJIOTOB 3KCKYpC B O0NACTh XUMUU, AABAHTE MO-HOBOMY U C U3BECT~
HOIt mojieil 61aroroBeHUs B3JITHEM Ha BOMAY, 3TO YIMBHTEJIBLHOC
XUMUYECKOe CoeuHeHHue, 6e3 KOTOPOro Mul HE CMOTIJIU Obl XUTh, HO
KOTOpPO€ MbI HE LIECHUM, 34arps3HsieM BCEMM NOCTYMHBIMU HaM CIOCO-~
6aMu M pyraem ee, KOra CTpajgaeM OT ee M30bITKa.

A Tenepb JaBaiiTe MOAYMaeM — CYEBEpHC MJIM MCTUHA KPOIOTCS B
COBepIIEHHO OCODOBIX CBOMCTBAX «CBATOM BOABI»?

1.3. Hayka «I'maposiorus»

IloHsiTHe O TMIPOJIOTUM KaK HayKe O BOJE BpAL JIM MOXHO CYUTATh
YCTOSIBIIMMCS M OOLIETTPUHATHIM. B pasiuyHbIX BapHaHTax onpeaene-
HMI 9TOI Hayku OOBIYHO YIIOMMHAETCS, YTO TMAPOJIOTUs pacCMaTpH-
BaeT CBOMCTBa, 0Opa30BaHUE, COCTOSIHME, PACIIPOCTPAHEHHE, PACIIpe-
JleJIeHue UUPKYIALMHM IPUPOAHBIX BOM, a TaKXKe IIPOLIECChl U SABIE-~
HHUS, B Heil mpoTekatouye. MHOorna uenosb3yloTesi BHIpaXKEeHHsA — Ha-~
yKa O NeATEJIBHOCTU, HAyKa O MOBENEHHUM, HAYK4 O XHU3HH BOIBI.

Ecnu He BO3BpalIaThCs K YCTapeBILIEMY MOHUMAHUIO THAPOJIOTHH,
KOrza OHa BKJII0YaJla OKEAHOJOTHUIO M THAPOreoyoruio (reorHapoio-
TUI0), TO, OTOXIECTBIAA €€ C TUAPOJIOrueil Cylun (KOHTUHEHTAIbHOH
TUAPOJIOTHEi), 1eeCO0OPa3HO OCTAHOBUTHCS HA MPUBOIMMOM HIMXE
OMnpeae/ICHUH.

T'upponorus — 3T0 Hayka:

e M3y4alolliasl PUPOAHBIE MPOLECCH U SIBJICHUST HAa 3eMHOM cylie,
MPOUCXONSIINE C BOXOW, B BOJE WIM C YYaCTHEM BOIbI, HCKJIIOYAA
(vnu He uckmoyas?) cPepsl TMAPOXMMUM U TMAPOOUOIOTHH;

e BXOASIIAA B UMKJI HAyK ¢ 3eMIe;

e COCTOAMIAs1 U3 JBYX YacTed — (pyHIAMEHTaJbHOM U MPUKIaIHOIA.

M1 OTKa3IMCh OT MBICIIM NIPUBECTH YTO-TO BPOJe KPATKOM aHTO~
JIOTUU OllpeicIeHU HayKK «[ UApOIOTUsS» BCIEICTBUE UX HEYETKO-
CTU U IPOTUBOPEYMBOCTU. Tem He MeHee, MOMUMO CHPOPMYTUPOBAH~
HOTO HaMHU U MPUBEAEHHOIO Bhillle, TOMELIAEM TPU XapaKTepHBIE e~
1§1)70307000707 8

1. Onpenenenne M.A. Benukanosa [3]: «I'moponoruss — Hayka o
[OEeSITENLHOCTH BOIB Ha MOBEPXHOCTU 3EMIU».

2. Onpenenenne Hemeukoro ruapojora P.Kemnepa (Boast 1 Boa-
b GanaHc cymm. M., 1965): «['woponorust — 3TO HayKa O BOZE,
Haxopsuencsd Hall, Ha U NMOL 3eMHOH MOBEPXHOCThIO B €CTECTBEHHOM
COBOKYITHOCTH BceX (DOPM €e NpOoAgBICHU».
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3. Onpenenenue u3 sHUMKIoneaun «Okean — AtMocdepa» (J1.,
1983): «'uaposorus — Hayka, U3y4yarolas BOABI CYyLI OT MOMEHTa UX
BbillafIeHMs B BUJE OCAJKOB JIO BO3BPALUEHMS B OKEAHBI».

Bo MHOIrMX M3BECTHBIX y4eOHUKAX 1O o01eik FUAPONIOTUM U THAPO-
JIOTUM CYIUM ONpefeneHusi HayKu, UMK ONHUCLIBAEMOH, BOOOIE OT-
cyrcTByIoT. Bonee Toro, CynecTBYIOT OUe€Hb Pa3IMUHbie MHEHUS O CO-
JePXAHUM, IPUOPUTETAX U TONKOBAHUU PASTUYHBIX ACMIEKTOB TUAPO-
siorud. B ciucke oCHOBHOM JAUTEpaTyphl CO3HATEABHO MPUBEAEH Habop
M3NAHUH, XOPOIIO TIOATBEPXAAOIIUX cKa3aHHoe [3, 7, 9, 10, 11, 15,
16, 18, 19, 20, 27, 28].

YueHue 0 CTOKE — IJIaBHAsA CONEpXXATebHAsl 4acTh UAPOJOrHMHM.
Pe4yHoit CTOK B IIMPOKOM CMEICHAE — MPUPONHOE SIBJICHUE IepeMe-
LlieHNs cBOOONHOW BOABI B IIpeAeiax CylWH 1oa JeCTBUEeM TpaBUTa-
LMOHHBIX CUJI, KOTOPas PaHO UJIM HO3QHO HEeIPEMEHHO IOAB/IsAeTCS
B pycjaX peK U JIMIUb B HE3HAYUTEIBHBIX KOJIMYECTBAaX HEMocpes-
CTBEHHO CTeKaeT B Mope. PopMUpOBaHue CTOKA — ITIABHBIN IIPOLIECC
Ha3eMHOM 4acCTU THUAPOJIOTHYECKOro IIMKIA, COCTOSIUUM U3 MHOXe-
CTBA YaCTHBIX MPOLIECCOB, NPOUCXOMSIUX B €CTECTBEHHBIX IPUPOI-
HBIX 00pa30BaHUAX, HA3bIBAEMBIX PEYHBIMU OacceifHaMu.

B HacTosuiee BpeMs THIPOJIOTUS] HAXOIUTCS B HEYAOBJIETBOPUTE b~
HOM COCTOSTHUH. J[0 CHX MOp He peuleHbl MHOTHE CYHIECTBEHHbBIE BO-
rpocel GOPMUPOBAHUS CTOKA. BMecTe ¢ MaTeMaTHyeCKUM MOIEIUPO-
BaHWEM B THAPOJIOTHH ITOSIBUIKCH HOBBIC NPOOIEMBI U TYIIMKMU.

MeaneHHo u ¢ TPYAOM ITpOOHMBAIOINASICS TMAPOJOTUS HOBOIO MHO-
KOJIEHHUsT CBsI3aHA C MATeMATHYECKUM MOJCIUPOBAHUEM IPOLIECCOB
CTOKA U ITOSIBJICHHEM COBPEMCEHHBIX BHIYUCIUTEILHEIX BO3MOXHOCTEM.
Ho 3nech BaxeH He caM ¢aKT MCMONIb30BAHUS KOMITBIOTEPOB WK TEP-
MHHA «MozeNb». M TO, u Apyroe BXONUT B apceHall U TPaguMAOHHOMR
ruzponoruu. Benp B KauecTBe pe3yibTaTOB BBIYUCICHU TEleph MOX-
HO IIOAYy4YaTh TPOMAaNHbIe MaccUBHI MDp U M00bIe rpaduyecKue no-
CTpOoeHUs 6e3 U3MEHEHHS CYLLeCTBEHHOM YaCTH CBOUX METOAOB U I10J-
x0108. JIejio B MPHX0/ie HOBBIX YMOHACTPOCHUI, MUPOBO33PEHUIA, HO-
BBIX CJIOXHBIX MOZeJIei, caMa BO3MOXHOCTD MOSABACHUSI KOTOPBIX ABK-
JIACh €CTECTBEHHBIM CJIEACTBUEM IIPUXOJA IIMOXU KOMIIBIOTEPOB.
MopenaupoBaHue B TUCKAX CTapON KIACCHYECKOM MMAPOJOTHH B YEM-
TO JaXe HeJICNO, XOTSI ee CTOPOHHHUKH 3TOro He 3aMevaloT U OKa3blBa-
0T OXKECTOUCHHOE COIMPOTHRIEHNE UHAKOMBICIUIO.

1.4. Pa3nensl raaposioruu

CrieuuuIHO OTHOIWIECHUE MEXIY rMIPOJNIOrueil U rUApPOreoaorueil
(reoruaponorueit). C TOUKH 3pEHUSI aCMIEKTOB TEOPUM, MOIEIHUPOBA-
HUS, PaCYeTOB, MPOTHO30B CIOXMUBLICECS OTAEIEHUE TUAPOreONOTHM
OT ruApoNIoruyu — HexpopasyMmeHue. Ilo cBoeit cyru — 3To0 exuHasg Ha-
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yka. Ho MHXeHEepHast TUAPONIOTHUA M HHXEHEPHAS TMIPOTeoJIOrus 110
KpYTY pellaeMbIX 3aa4 CHJIbHO OTAMYaloTCst Apyr ot apyra. [Toatomy
VU3MEHHUTH CJIOXKUBIIYIOCS CUTYALIMIO OYEHb CJIOXKHO, a TeTeph yXKe BO3-
MOXHO U HeleAecoo0pa3Ho. TpaguLMOHHO MHAPOreoorus OJamxe mpu-
MBIKAeT K TEOJIOTUM, MHOTAA OPraHU3alUOHHO AaXe COBMELIEHA C
Heil. I'paHuna Mexay ruposorueidl U ruaporeojiorueid WuUIo30pHa.
[ToYyBEHHBIN MOKPOB K MEPBHIE METPHI TOMINK IOPHBIX I[IOPOL — 3TO
006J1aCTh MMOBBIIIEHHOTO MHTEpeca TMAPOJIOTUY U THAPOreONOruu O
HOBpPeMeHHO. XOTsl eCTh X HEKOTOpasA pa3HHUIA:

¢ TUAPOJIOTHUIO SIPYCHI NOA3EMHBIX BOJ B IEPBYIO OYEPEIb UHTEPECY-
JOT K&K eMKOCTU HaKOIJICHUSt BOABI U B Pa3HOU CTelleHH 3aMeIJIEHHO-
IO € UCTEUEHUsI B PYCHOBYIO CETh PEYHOI0 OacceifHa;

o THIPOTEOIOTUS UCCTelyeT PAcIpPOCTpaHeHue, (GopMBbl 3ajIeraHud,
3arachi, PeXXUM U IBUXEHHE MOJ3EMHBIX BOA.

BooOie xe ob6a Ha3BaHHBIX aCMeKTa He YYXIhl 00eUM HayKaM.
VI HaKOHeH, M'MAPOTEOJIOTUS M THAPONOTHUS CTAJIKUBAIOTCS ¢ Tipobiie-
MOM B3aMMOACYUCTBUS [TOBEPXHOCTHBIX M ITOA3EMHBIX BOA, IPUYEM KaX-
Jast AUCLUUTUTMHA cuuTaeT ee cpoeit. CnemyeT 106aBUTD, YTO FUAPOJIO-
TUI0 MHTepecyeT U IiyOoKuit moa3eMHBIN cToK. OHa B KAKOU-TO Mepe
HaYMHaeT TEPATh UHTEpPEC K MOA3CMHBIM BOAAM, 3aJICralOIUM HUXE
YPOBHSI MODA.

Enie onHa HenenocTs NajibHeIel Ae3UHTErpalldd U pasrpaHude-
HUS HayK O 3eMJie — 3TO MCKYCCTBEHHO IMOCTENEHHO pacllMpsoiee-
CA OTYYXICHUE DISIHUOJIOTMY OT TMAPOJIOTHY, TarybHO CKasblBaolLLe-
€Csi Ha pa3BUTUU 00euX HayK. Bripa3uM yBepeHHOCTb B TOM, YTO TUI-
pPOJIOTUsl U MASILUOAOTUSA 10 OOJBIIOMY CYETY — COMHASI HayKa.

JToBonbHO OOLUENIPUHSATHIM WM, 10 KpaitHeil mepe, ynoTpeOuTenb-
HBIM SIBJIsIETCSI TTOAPA3eICHUE TMAPOJIOTUHA 110 BOAHBIM OOBEKTaM —
TUIPOAOTUS PeK, 03ep, HONOT, IT0YB, MOAIEMHBIX BOX, JEJHUKOB. Bpoae
651 ectecTBeHHO ¥ TorMuHo. Ho He Bce Tak mpocro. [laBaiite paccMoT-
PUM 3Ty pa3fehbl MOCIEI0BATEIBHO.

Tudpoaozusa pex. DTO TOYTH TABTOJOTUSA THAPOJOTCUU CYUIM WU
o0uieit ruaponoruv. Mb ynupiisieMcs, oyeMy HAKOMY He TIPHLLIO B
rOJIOBY BBLAENUTH ropa3no 6oJiee eCTECTBEHHYIO «THAPOIOTHIO PEYHBIX
Oacceittos». Y eciv npenogasaTesio BHIIAIA JOAS YUTATh JEKLHU T10
TUAPOJIOTUU peK, TO OH HAXOAMUTCS B CIOXKHOM IOJOXEHUU, 10O OHa
MPAaKTUYECKH Hepa3aeauMa ¢ oOLLeil THAPOIOTUei.

Tudpoaoeun o3ep. 3nech cUTyaumsi CjioXHee, TaK KaK MapauiebHO
CYLIECTBYIOLLME TEPMUHBI «O3€POBEACHUE» U «JIMMHOJIOTUS» HE SIBJIS-
IOTCSI €6 CUHOHUMAMM, IIOCKOJIBKY BKJTIOYAIOT B Ce0s1 MHOXECTBO CIIe-
uuduyeckux AAA JMMHONOTHU BompocoB. OTKpoiTe, Hampumep
kHury «JIumuonorus» 1. Xat4uHCOHA, U BBI TYT XK€ YOSAUTECH B 3TOM.
B uyeMm-To mogoGHA cUTYanust U ¢ CHAPOJOTHENH GOJOT, MPOTUBOTIO-
CTaBJIeHHOM ¢ «000TOBEACHUEM». B mociaenHeM CyLWIECTBYIOT acliek-
Thl, JOCTATOYHO JAJIEKHUE OT THAPOJIOTUH, HO KOHEYHO C HEell cBsA3aH-
Hele. Eciiu MBI yXXKe JaBHO OTHENWIIM OT TUAPOJIOTHHU «TUAPOOHOIIOTHION
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U, B KaKOH-TO Mepe, «[MIAPOXHUMUIO», TO ISl «IUMHONOTUH» U «00-
JIOTOBEAEHUS» ITO OTACNCHUE YXe HEAONMYCTUMO.

Tlousennas cudpoaoeus. bavuskuMHu onpeeaCHUSIMU SIBIISIIOTCS «yye-
HME O MOYBEHHON Biare» M B KaKOM-TO Mepe «pU3UKa MTOYBbI», TaK
KaK B paMKax IOYBEHHOI THAPONOTUU PELIAIOTCS M 3aJayM TeILI000-
MeHa.

HaspaHHbIe pa3iesibl TMAPOJIOTHH CIEAYeT [TOCTOSHHO UMETh B BUILY,
HO He NPUAABATh UM KaKOro-HUOYAb CAMOCTOSITEJIBHOTO 3HAYEHHUS.

MHoraa HEKOTOPHIM BaXXKHBIM acCIeKTaM THAPOJOIMY KaK eqUHOM
HAayKM COOTBETCTBYIOT TaKHe BBLIEHASIEMBIE KpYNHbie pa3fielibl, KaK:

1. Tudpomempus;

2. Tudpozpaghus;,

3. Qusuueckas eudpoaoeus,

4. Cmoxacmuueckas 2u0poao2us;

5. Ilpuknaduasn eudponoeus.

V3akoHMBaHKE PA3JIHYHBIX «THAPOIOTUi» B KOHEYHOM CUETe TIpH-
HocuT OoJbllie Bpena, YeM I10JIb3bl, U B MEPBYIO Ouepeab M3-3a pac-
CJIOGHUSI MBICAEA CAMKX aBTOPOB «y3KHMX I'MAPOJIOruit». A BOT n0boe
MOJIHOE, BCECTOPOHHEE U ITIyOOKOE MCCIEeNOBaHUE NOJDKHO BKIIOYATH
B ce0s 00CYyXAEHHUE CAeNYIOIMX AECATU TAABHBIX ACTIEKTOB, BaXKHBIX
He TOJIBKO B paMKax IMAPOJOTYY, HO U BO BCEX HayKax o 3emJe.

1. Memodonoeuueckuii (B3auMOCBA3b, U30KPATEILHOCTD, JOKA3aTEIb-
HOCTb METOZIOB, TIPUEMOB U ITOJXOAOB).

2. Hamepumenosroui (MpUOOPHL U CIIOCOOBI U3MEPEHUS M3YyYaeMBbIX
BEJIMUMH).

3. Ikcnepumenmansubili (IpoBEAEHUE IKCMEPUMEHTOB U HabmIONE-
HUIT).

4. Codepxcamenvrbiii:

o pusnyeckuil (onUcaHue rMAPOIOTHUECKUX IIPOIIECCOB U SIBICHUI
M UX 3aBUCHUMOCTHU OT YHUBEPCATHHBIX 3aKOHOB TIPUPOABI);

o XUMUYECKUIN (onucaHue TMAPOJOTHYECKHX, TMAPOXUMUYECKUX
MIPOLIECCOB M 3arPSI3HEHHUS C YYETOM KPYroBOPOTa XUMHYECKUX 3JIe-
MEHTOB U BEIIECTB);

o Quonorndyeckuil (OmMcaHue I'MAPOJIOTHYECKMX, GHOXUMHYECKUX
¥ OHMOJIOTMYECKUX [TPOLECCOB B IKOCUCTEMAX K OroMax).

5. Mamemamuueckuli.

 IETEPMUHUPOBAHHBIN (CIIOCOOB! OMUCAHUS TUAPOTOTHYECKMX IPO-
LIECCOB U SIBACHUI);

¢ BEPOITHOCTHBIN (CrIocoObl ONMMCAHMST CAYYAMHBIX THAPOIOTMYE-
CKHX BEJIMYMH, IIPOLECCOB U IOJeit).

6. leoepaguueckuii (0000OUIEHME M CUCTEMATUIALMS [APAMETPOB
Mozesneit GOPMUPOBAHUS CTOKA U APYTUX TMAPONOrUYECKUX MMPOLEC-
COB ¥ SIBJICHUI1 0O JaHAWa(TaM, IPUPOJHLIM 30HAM U KOHKPETHBIM
TEPPUTOPUAM).

7. Hcmopuuecxuii (pectaBpanysi THAPOJIOIMYECKOTO NPOLUIONO M
TPOrHO3bl OYAYIHETO, UCTOPUST TUAPOJOTHH).
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8. Ironoeuneckuii (crietuduyeckass OpueHTaLIUsI BOSMOXHOCTE! TUll-
pOJIOTHH B PELIEHUU 3aJja4 OXPAHbI OKPYXKAIOWEH CpPesibl).

9. Ilpuknadnoii:

e DACYETHBI (OpUEHTALMSA METOLOB MMAPOJIOTHH IJIsI HYXKI CTPOU-
TEJIBHOTO U 9KOJIOTUYECKOro NMPOEKTUPOBAHUA);

¢ [IPOTHOCTUYECKU I (MCIONAb30BAHME THAPOAOTHYECKHUX MOLEe 11d
KCTPAIOJSILUY THAPOIOTUYECKUX [IPOIIECCOB B Oyayluee);

o COLIMONIOTUYECKU I (BOCIIPUATHE U PeaNU3aHUsT TUAPOIOTMYECKUX
ujaei, MOArOTOBKa KaApOB, HAyYHO-MONYJIsIpHAg JIMTEPATYPa).

10. Jlexcuxo-cmuaucmuueckuii (Hay4yHast TEPMUHOJIOTYS, TOJIKOBbIE
# SI3BIKOBBIE TMAPOJIOTHYECKHE CJIOBAPH, IIEPEBOABI THAPOIOTUYECKON
JIMTEPATYPhl, CAOBAPHBIN 3allac S3bIKA M CTWJIb M3JIOXKEHUS TEKCTOB
cTaTeil ¥ MOHorpaduil B 001acTH rUAPOJIOTHH).

1.5. TuppoJiorust B cucTeMe HAyK

T'oBops 0 MecTe runponOrUM Cpeau APYTUX HayK M ee B3aMMOOTHO-
LIEHMM C HUMH, BaXHO HE TOJHKO HA3BaTh 3TU HAYKH, HO M 0OpaTUTh
BHMMAaHUE Ha OCOOGHHOCTH 3TOrO B3aMMOOTHoLIeHHs. Ho cHayana
PAacCMOTPHUM CUCTEMY HAYK, B OCHOBHOM €CTECTBEHHBIX, TaK MJIA UHAYE
0Ka3bIBAIOIUUX BJMUAHUE HE TOABKO HA THAPOAOIHUIO, HO M Ha JAPYyrue
HayKu o 3eMie.

DTa cucTeMa CKIANLIBAETCs U3:

e (pYHIAMEHTAJbHBIX HayK — (M3UKM, XUMUH, OHOJIOTUM, Mare-
MATUKH (ABASACTCS JKM IOCACHHSISA €CTeCTBEHHOUW HayKoil — BOIpPOC
CIIOPHEIH: «...eCTECTBEHHBIE HayKH, BKI0oYasg MareMaTtuky» (I'. Beitss,
MaremaTtuyeckoe Mbiuiedue. M., 1989), «..MareMaTHKa...He OTHO-
CUTCS K €CTEeCTBEHHBIM HayKam» (P.®Pentnman, P.Jleitton, M. Canc.
OefinMatoBckue gekuuu o pusuke. T. 1. M., 1965);

e HayK O 3eMie, UMEIOLIMX OTHOLIEHUE K TPeM OCHOBHBIM «reo-
cepam», — reofioruy (nurocdepa, BKIIOYAIOWAS 3eMHbBIE MAHTUIO H
SIpo), MeTeopoioruu (aTMocdepa), OKeaHOJOTUM (COCPENOTOYeHHASI
ruapocdepa), TUAPONIOTHHU (paccpenoToueHHast ruapocdepa);

e UCTOpUU (B NAHHOM CJiy4ae MPHUPOIbI) U reorpapuu, HOCKOABKY
BCe cyllee NpeOBIBACT BO BPEMEHU U IIPOCTPAHCTBE,

Kaxnast U3 meped4rcIeHHBIX HayK o0JIafaeT CIIOCOOHOCTBIO Mepe-
MOJHATHCS ¥ pa3MHOXaThesA. M runposiorusi, Nogo0HoO BCeM HayKam O
3emiae, uMeeT rpaHH, IMOBEPHYTHIE KO BCeM IEpeYUCAEHHBIM OTpac-
JSIM 3HAHUS, a TAKKEe PACIIONiaraeT CBOMMM, YCJIIOBHO CAMOCTOSTC/b-
HBIMU JUCUMTIUIMHAMU.

OyHAAMEHTAIbHBIE HAYKU IIPUCYTCTBYIOT B IUAPOJIOTUM MOBCEME-
CTHO, ¥ yIIOp Ha UX BIMSHUE U UCTIOJb30BAHUE 3ABUCHUT OT IPUPOIBI
npo6nem U u3bpaHHo# MeTORONOTMH. ClieHUANBHO CEAYeT OTMETUTD
BEJIMKYIO POJIb «HAPHUIIBI HayK» — (PU3UKHK B Haykax o 3emiie. [ToMmumo
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TOro, YTO CyWIECTBYeT (pU3MYeCKasi reonorus, pusnyeckas rugposao-
rus, dusnyeckas reorpadusi, BLACJISETCS LENblil KOMIUIEKC TaK Ha-
3BIBAEMBIX FeO(PU3UYECKUX HAYK: B METEOPOJIOrMU — 3TO PU3UKa aT-
Mocdepnl, B OKEAaHONOTUU — (HU3MKA MOPsI, B FEOJIOTUM — TeOPU3U-
Ka, B THAPOJOTUU — reoPU3KKa BoJ, IEPEUMEHOBAHHAS B «TUAPODHU-
3uKky» [1]. B 4em-To monoOHO 1 «BTOpXKEHUE» XUMUK U OUOJIOTUM B
Hayku 0 3emsie. XUMUS MMOPOAMIA TEOXUMUIO U TUAPOXUMMUIO (U obe
OHU BaXHBHI JJist TUAPOJIOTMH), a OMONOTUSI TPOBENa aKHHUIO «3KOJIOTH-
AL UK».

Hayku o 3eMie, nieperuietasich, WM BKIIOYAIOT B KPYr CBOHUX UH-
TEpPeCcoB OOHM U Te XKe IIPUPOHDIE MIPOLIECCH U SIBJICHUs (HO BCETAa B
YeM-TO OTPaHMYEHHBIE CBOeil COOCTBEHHOMH CITeHM(UKON), MJIH Xe
«CO3AaI0T» IIPOMEXYTOUHbBIEC OTPACIA HAYKU.

BoBIUMHCTBO IpaHMI] MeXIY OCHOBHBIMU HayKaMH O 3eMiie U HX
OTHOCUTENBHO CAMOCTOSITEIBHBIMU OTPACSIMHU YCJIOBHBI, HJITIO30PHBI
WK JaXe NPUIYMAHBI.

IToaBoxst uTOrU CKa3aHHOMY, KOHCTATHPYEM, YTO THIPOIOTUSI UMeeT
cBou (U3UYECKUe, XMMUYECKUE, OUONOTAYECKUE, IKOJIOTMYECKUe,
reoNorn4eckKue, MaTeMaTuIecKue, reorpapuyecKue, HCTOPUIECKUE ac-
mekThl. B 3akioueHye XoTuM o0paTUTh BHUMaHHe THAPOJIOroB U BCeX
TeX, KTO XOUeT CTaTh UMU, Ha TOT HENPEJOXHBIN ¢GaKT, YTO XOpoulas
OCBEJIOMJIEHHOCTb O TIOJIE3HBIX JUISI Pa3BUTUSE TUAPONOTHU INEMEHTaX
BCEX MMEepeYHCHAEHHBIX BBILIE HAYK — 3TO BCEro NMULIL HEOOXOTUMBI
0a30BBIt MUHUMYM.

1.6. OcHoBHbIe KOHIENIMH THAPOJIOTHH

KoHuenuus Kak cucteMa B3mIANOB Ha IPOLECCH M siBICHUA U Ha
OPUYMHBEI MX OOYCIOBIKUBAIOINUE SBISIETCA HEOOXOAUMBIM 3JIEMEH-
TOM Kaxnoit HayKu. [Toaromy o3HakoMIieHHe ¢ HA0OPOM KOHLeIHU
YYEHHUS O CTOKE, U TMAPOJIOIHH BOODILE, faeT BO3MOXHOCTh T'MApO-
JIOTaM MOJIYYUTDH YIIOPANOYEeHHYI0 MHOOPMALIMIO A/ pasMbIlLIeHUA
0 HEeJBHOCTH, CYIIHOCTH U OCODEHHOCTSIX CBOeH HAYKU, a «<HETUIPO-
JloraM» OCO3HaTh, YTO KPOETCA 3a TOHATMEM <«THApoyorus». Mrak,
KOHUETILHAH:

1. O zudpoaozuneckom yuxae. Ha moHATMH KpYrosopoTa BOABI B
NIPUPOJIE, CBA3BIBAIONIETO BOSAVMHO BCIO CUCTEMY HayK o 3emiie, Ga3u-
PYIOTCSE OCHOBHBIE MPEACTABIEHUS THAPOJIOTHH.

2. O nasemnoli vacmu zudpoaozueckozo yuxaa. Ioctynupyercs eauH-
CTBO MMOCJIeJOBATEJIbHBIX HPOLIECCOB MTOBEAEHUA U TIepeMeILeHUS BOMBI
MEXIy MOMEHTAMM BbINIafeHUs 0CaZKOB Ha MOBEPXHOCTH CYLIM U TI0-
nmagaHus ee B MupoBoil okeaH.

3. O cmoxke 600bi. B ocHoBe HU3MIECKOI CYLIHOCTH SIBJIEHUS CTOKA
JISXKUT ONpefessiionee CBORCTBO BOABI — €€ TeKy4YecTh. B rpaBuTanu-
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OHHOM 1oJie 3eMJIX ITO CBOICTBO 3aCTaB/seT BOAY HENPEPHIBHO ABU-
rarbcsi. Ho Bpemsi u myTu 3TOro ABHXXEHUSI MOTYT OBITH CaMbIMHU pa3-
JIUYHBIMH.

4. O gusunecxux u xumuneckux ocobennocmax 600bl. AHOMATLHEIE
CBOICTBa BOAB UMEIOT MHOXECTBO YHMKJIBHBIX T'MADPOJIOTHYECKUX
MOCHAeACTBUNA: OTHOCUTENBHO TAYOOKME peKu U 03epa He llepeMep3a-
10T, BOJA XOPOIIIO PACTBOPIET MHOTHE XUMUYECKHE BEIIECTBA, YMEHb-
LIAIOTCSA AMIUTMTYABI U3MEHEHUS TeMIIEPaTyp BOIABI U BIAXHON HOYBH
[0 CpPaBHEHUIO C aTMOCGEPHBIMU, CHUXAECTCI CKOPOCTb TaKHUX IpO-
[ECCOB, KaK MpOMep3aHUe, CHeroTasHue, ucrapeHue. Bee 310 He ToJb-
KO CIIOCOOCTBYET MHOTMM OMOJIOrMYECKUM IpolieccaM, HO YacTo UX U
OIlpeaesieT.

5. O 3akxonax npupods:. Bce npouecchl HeXUBON NPUPOABI, B TOM
yyciae U THAPOJIOrHYecKue, MOFIUMHSIOTCS UCKIIOYUTEIbHO 3aKOHaM
du3nky ¥ xuMuu. [IpeTeHIHO3HBI TOTIBITKY P MPeACTaBUTENEH HayK
0 3emie chopMyIHMpOBaTh reorpagruyecKue, reogoruyeckue, ruapo-
JIOTMYECKUE «3aKOHBI». DTU HECYLIECTBYIOIUE 3aKOHBI — TOJBKO He-
KHe CJIOBECHBIE KOHCTATAIIMU VUIK YTBEPXKIECHHUS.

6. O 3akonax coxpanenus. DTV BaxXHeHINe YHUBEPCANIbHbIE HU3N-
YeCKUe 3aKOHBI OTOOPaXXeHbI B TMAPOJIOTMY YPABHEHUSIMU BOAHOIO U
TeIUIOBOro HanaHca.

7. 06 ykaone. YroAd HaKJIOHa MECTHOCTM, CKIOHOB, pycejl BCerna
HEIOCPEACTBEHHO BIIUSIET Ha CKOPOCTD JIIOOBIX ABMXKEHUN M HA Benu-
YYHBI, IPOHOPLUUOHAJILHBIC ILIOIAAY CONPUKOCHOBEHUSI 3EMHOM MO~
BEPXHOCTH C aTMocdhepoil.

8. O peunom bacceiine. D10 eCcTECTBEHHOE AUCKPETHOE TIPUPOIHOE
00pa3oBaHue KaK ruapoioruyeckas ¢GopMa opraHu3aluu pebeda
CYUIH SIBJISIETCS MECTOM Pa3BepPThIBAHHUS MpPOLECCOB (POPMUPOBAHUS
CTOKa.

9. O cmoxogom 34emenne. DT0 TUCKPETHOE ITOBEPXHOCTHOE WIU
MOA3eMHOe 00pa3oBaHMe eCTh NMPUPOAHAsE (OpPMa CaAMOOPTAHU3ALMAU
ONTUMAJIBHBIX YCAOBUU HAKOIUICHMS M CTEKaHHUs BOABl HA CKJIOHAX
pe4yHbIX OaCCeHOB.

10. O cmoxogpopmupyrowem xomnaexce (COK). Do cneuucduye-
CKOE HAaMMEHOBAHUE OTHOCUTEIBHO OAHOPOJHOUN 4acTH TePPUTOPUU
peuHoro GacceiiHa ¢ rmo3uuuil yueHuss o croke. COK B HekoropoMm
CMBICTIE COOTBETCTBYET TEPMUHAM «IaHAIIA(PT», «9KOCUCTEMA» U «ONO-
TeOLEHO3».

11. O poau 600wt 6 scuznu 3xocucmem. Boaa c 3KoA0ruyecKoi ToY-
KU 3peHHUS — OAMH U3 OCHOBHBIX JIUMUTUPYIOLIUX (aKTOPOB cCyliie-
CTBOBaHUA M QYHKLIMOHUPOBAHMS M000M 3IKOCHCTEMBL. DTO M €CTh
OCHOBHOM CYIIECTBEHHBIN acieKT HeOOXOAMMOCTH 3KOJOTHYEeCKO
OPHEHTAIUY YYEHHUA O CTOKE.

12. O popmax cxonaernus 6odvt Ha cyute. SIBNeHUE CTOKA COMIPOBOX-
JlaeTcs OoJiee WIH MEHEE JIUTENbHBIM 3alepXaHUeM BOJBI B Pa3HOTO
pONA MOAXOAAIUMX JJISI 3TOTO 3IJIEMEHTAX CTPYKTYPHI BEPXHHX CJIOEB
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nurochepsl. [pyras ¢opmMa 3anepxaHus BOABI HA CyLUe — 3TO €€ Ha-
KOIlieHue B TBEPAOM cOCTOssHUU. Cpenau hopM CKOIUIEHUS BOABI HA
cyuie — o3epa, 00f0Ta, NEAHUKK, CHEXHBIM MOKPOB, NMOYBEHHbIE U
T10/i3¢eMHbie BOJIBI.

13. O eé3aumooeiicmeuu nodsemuvix u noepxrnocmuutx 600. [1puHIIy-
MUAJILHO BAXHO — CTEKAET BOja [OBEPXHOCTHBIM WM MOA3EMHBIM
nyreM. MHoraa 310 TONBKO YCIOBHOCTh, HO OOBIYHO 32 3TUM CKpbIBa-
I0TCsl TPOMaJiHbIe TMHAMUYECKHE pa3auyus. [103TOMY UCKITIOYUTENBHO
BAXKHBI TIepexoJHble MPOLIECCHl U SBICHHUS.

14. O 3acpazuenuu. Tpouecch 6accefHOBOro 3arpsA3HeHus U Gop-
MUPOBaHUS CTOKa HEPA3PLIBHO CBSI3aHbl C HAayajla ¥ A0 KOHIA.

15. 06 onacusix 2udpoaozuueckux aeaenunx. ECu UHTEHCUBHOCTB
npoiiecca (OPMUPOBAHUSA CTOKZ MUIM HAKOIUIEHWS! BOABI IIPEBBICUT
onpeneeHHble NMPEACAbl, TO 3TO NPSAMO WIX KOCBEHHO NMPUBOAUT K
ONAaCHBIM CUTYaLIMsIM M Jaxe K KaracTpodaM.

16. O poau 600bl 6 3K302ennbix 2e0102uneckux npoueccax. [loytn Bce
DK30reHHble MpoLecChl (BBIBETPUBAHUE, KPUOTEHHBIE U KAPCTOBbIE
siBreHus, cyhdo3usg, coaudIioKuxsa, 00Babl, OMOJ3HHU, CeleBbie M0-
TOKM, CHEXHble NAaBUHBI) CBS3aHBI C KOCBEHHBIM, @ 4Yallle BCEro C
npsMBIM yqyactveM Bojbl. ITockonbKy opManbHOe pa3aeneHue 3TUX
MPOLIECCOB HA IeojiorMYecKue U MMAPOAOTHYECKUE NPAaKTUYeCKU He-
BO3MOXHO, TO MMOCNEAHUE eCTeCTBEHHEE BCEr0 CYNTATH OONACThIO NIPH-
JIOXXEHHUST CUJI CO CTOPOHBI 3THX JABYX PONCTBEHHBIX HAYK — TeOJOTHH
U TUAPOJNOTHH.

17. 06 3xcnepumenmanvnoii 2udpoaozuu. ToTMHHbIE JOCTVIKEHUS B
TMIPOJIOTUHU U YYEHHUH O CTOKE BO3MOXHEI TOJTBKO MPH CAUSHUM CPEACTB
JKCIIEPUMEHTANBHOTO, BEIYUCIUTENBHOTO U TEOPETUYECKOro MX pa3-
JIENOB.

18. O poau mamemamuxu. MateMaTHyecKoe ONMKUCAHUE JACT CAMOE
YETKOE U 5ICHOE OODBACHEHUE MMAPOIOrMUECKON peanibHOCTH.

19. O mamemamuueckom modeauposaruu. IlpyMeHeHe MaTeMATH -
KM B HaykKax 0 3emJie OCHOBAaHO Ha NMOHATUM MaTeMaTUYeCKOM# MO-
nenyu. AIeKBaTHOe MPUPOJAE IOJTHOHEHHOE MaTeMaTHYECKOe MOJe-
JIUPOBAHUE — ITO HAYYHBIH [POPHIB K HOBBIM BO3MOXHOCTAM IHA-
POJIOTHH.

20. O demepmunusme u cmoxacmuxke. IocnenHue JOTKHBI COBMECT-
HO NPHUCYTCTBOBATH B THAPOJOTHYECKUX TEOPETUYECKUX TOCTPOSHUAX
POBHO HACTOJILKO, HACKOJIBKO 3T0 Heobxoaumo. Haubonee yaayHbiM 1
TOJIHBIM KX COYETAHUEM, HECOMHEHHO, SIBIsIeTCS ACTePMUHUPOBAH-
HO-cTOXacTu4eckoe MoaeaupoBarue. OJHAKO Bceraa CaeayeT UMeTh B
BUAY, YTO COAEPXKaTeNbHasA YacTh FMIPOJOrHH, T.€. TO, YTO OTNUYAeT
ee OT JPYTuX HayK, HEeAUKOM NeTepMUHHUpoBaHa. C APYrofl CTOpOHbI,
CTAaTUCTUYECKUE METOAB! OAMHAKOBO MPWIOXUMEI B JIIOOBIX HAayKax.

21. O eéepoamuocmu. D10 ocHOBONOJATAlOIIEe TTOHATUE TEOPUM Be-
POSITHOCTEM X MaTeMAaTHYeCKOM CTATUCTUKU OCTAETCS LIEHHBIM M IS
runponoru. IIoMUMO IPSIMBIX YMCTO CTOXACTUUYECKUX METONOB, OHO
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MOXET OKa3aThCsl HeOOXOAMMBIM U sk Cyry00 IeTepMUHUPOBAaHHbBIX
MOJAENEN.

22. O e3aumodeiicmeuu c Opyzumu nayxamu 0 3emae. I iiponorus u
YyYeHHE O CTOKE NOJIKHBI LIMPOKO IMOJIB30BATHCSH KOHLEMIIUIMU, pe-
3yAbTATAMHU M OIBITOM BCeX HayK o 3emuie. 3a UX CYeT OHU JOJIKHBI
paCIIMpPSATh CBOM METOAUYECKHE BO3MOXHOCTH U, B CBOIO OYepelb,
oboramars UX THAPONIOTNYECKUME 3HAHUSMU U noaxonamu. [Ipu stom
MpeCTaBISIeTCS BAXHBIM CeXeHHe 3a eIUHCTBOM YPOBHS BCEeX HAYK
M CXOACTBOM UX I'OCIIOACTBYIOIUUX IIAPATUTM.

23. O e3aumoomuoumenuu c 2eozpagpueii. I'eorpadsl HOKa HE 3aMETH -
JIM HOBBIX OTKPHIBAIOIMXCSI FOPU3OHTOB CBOEil HAayKu — reorpaduu
MapaMeTpoB MaTeMaTUYECKUX MOJesell yYeHHs O CTOKe U JPYrMX HayK
o 3emsie. MHOr#e 13 3TUX ITAPAMETPOB MMEIOT BITOJIHE ONpEAeIeHHBIN
OUMIECKUI CMBICTT ¥ SIBIAIOTCS OOUUMME [UIST THAPONOTHUH, Ie0JI0-
MU, DOYBOBeAeHUsA. B npuHUMIe reorpapudeckue 0Go0ILEHUS U CU-
CTeMaTH3aLMIO CBOMX [MAapaMeTPOB MOTYT CAeJiaTh M CaMH I'MIAPOJIOTH
(HO TeM xyxXe mist reorpacgoB).

24. O npuxaadrnoii 2udpoaozuu. IIpuxiagHas rUaPOAOrus, 6asupysach
Ha MOHATHSIX, MOAECASIX M METOAaX (PYHAAMEHTATBHOU TUAPOJIOTHH,
JOJDKHA pa3pabaThIBaTh BCAKOIO Pojia IOCOOUs, peKOMEHAALUY U Py-
KOBOJACTBA TSI MPAKTUYECKOTO MCIIOJh30BAHUS B YIIPABICHHY BOJHbI-
MU pecypcamMy U IIpH pelICHUU CEeNTbCKOXO03SHCTBEHHBIX, CTPOUTEIb~
HBIX, TPAHCIIOPTHBIX ¥ APYTHX Ipo0JieM, CBA3aHHBIX C THAPOSIOTHYC-
CKUMU pacyeTaMu U TIPOrHO3aMM.

25. O pacuemax cmoka. XapakTepUCTUKHU CTOKA — HOCUTEAU 0000-
eHHOUW uHdopManu o ruaporpagax croka. I'JlaBHag 3agada pacye-
TOB CTOKAa — ITOCTPOUTH IMIIUPUYECKUE KPUBLIE PACIIPEACACHUS Xa-
PAKTEPUCTHK CTOKA U aNIIPOKCUMUPOBATH UX aHANUTUYECKUMHU KpU-
BBIMHM, 4 TAaKXKe HAWJIYyYUIUM CIIOCOOOM OHEHMTH MapaMeTpHl MOCIe-
Hux. Bropasi Mo 3HAYMMOCTH 33Ja4a — MAaTeMATHYECKU OIUCATHh
XPOHOJIOrHYECKHE TTOCIeOBATEILHOCTH XapaKTepUCTHK cToKa. [Tnoxo
B THUAPOJIOTUM Pa3BUTHI KOCBEHHbIE METOAB! OLEHKH XapaKTepUCTHUK
CTOKA 3aJaHHO¥W BepoSATHOCTU. [lepcrieKTHBH MPOOJEMBbl CBSI3aHbBI C
JNETEPMHUHUPOBAHHO-CTOXACTUYCCKUM MOAEMPOBAHUEM.

26. O npozno3zax cmoka. B npakTuKe ruIpoiOruy 06BIYHO IPOrHO3U -
PYIOTCA XapaKTePUCTUKH CTOKA, IOpasfo peXe CaMu ruaporpadsl.
IMporHo3sl MOTYT OBITH OMHO3HAYHBIMK (KOTAA Pe3YJbTATOM IIPOrHO3a
ABNSAETCS HaMOOIee BEPOSITHAS BEIMYMHA) WU BEPOSTHOCTHBIMH (I1poO-
FHOCTUYECKUIA BBIXOJ — YCJIIOBHAsk KpUBas pacrpeeieHUs 3TOM Beu-
yyHb1). KpoMe 3TOro oHM pa3iuyaroTcs Kak KPaTKOCPOUHBIE, JOATO-
CPOYHBIE U CBEPXAOArocpouHsie. OCHOBA MPOTHO3a — 3HAHUE COCTOSI-
HUSL peYHbIX 0acCEHHOB Ha ATy NPOrHO3UPOBaHUS. BaxHoe 3HaUCHUE
MIPU 3TOM MMEIOT BApUAHTHI y4YeTa MOro/ bl 32 Mepro 3a01aroBpeMeH-
HOCTH TIPOTHO34.

27. O coemewenuu npobaem pacyemos u c8epxo0420CpoHHbIX NPOZHO-
306. B yCIIOBUSIX HECTALIMOHAPHOCTHU JIaHAIIA(TOB 1 KIIMMAaTa Heru30eX-
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HO U3MEHEeHHEe TPaAUMIMOHHOIO CONEPXKAHUS PacyeToB U MPOTHO3OB
CTOKA.

PeierHue npo6aemMpl peACTABASIETCS B IOCAEIOBATENILHOM OCYlle-
CTBJIECHUHU CIEAYIOIUX NEUCTBUIA:

e CTOXAaCTUYECKOM MOJESIMPOBAHUHM IMOTOABI B YCIOBHUAX aHTPOIIO-
TreHHBIX U3MEHEHU U KIIMMaTa;

o IETEPMUHUPOBAHHOM MONCIMPOBAHUY CTOKA B YCIIOBUAX AHTPO-
MOre HHBIX NpeoOpa3oBaHuil TaHmIadTOB;

* NETEPMUHMPOBAHHO-CTOXACTUYECKOM MOJEIUPOBAHUM U IIOJY-
YEHUH YCJIOBHBIX KPUBBIX PACTIPEACIICHUSI XaPAKTEPUCTHK CTOKA,

e aHANKU3e M TPAKTOBKE Pe3yJbTaTOB MOACAMPOBAHUA [IPU OLIEHKAX
OyAyLIEro COCTOSAHUS PEYHBIX 6acceiiHOB.

Kpome oCHOBHBIX KOHIENIUI YYEHUST O CTOKE MOTYT OBITH chOp-
MYJIMPOBaHbl MHOTOYHUCAEHHBIE YACTHBIE KOHLENIUK, HAIPUMED:

e 0 MEPBUYHOCTH afAeKBATHOCTH MOJEJIMPYEMBIX [TPOLIECCOB IPU-
DOAHBIM;

e 00 AJIrOPUTMUYECKOM MOJPAXKAHUU TIPUPOLE;

e O NPEAEIBHOCTH IPOCTOTHI MAaTEMATUYECKHUX AIMMPOKCUMALINI TPpU
ONUCAHUU TIpoIeccoB HOPMUPOBAHUS CTOKA U T. 1.

1.7. Bo3MOXHOCTH THIDPOJOIHH

Ponps ruaposoruu B XU3HM 4yesIOBEKa, 4acTO HeJOOHEHUBaeMas,
UCKITIOYMTENIbHA, YTO OOYCIOBIEHO HE OCOOBIMU JOCTOMHCTBAMU UM~
POJIOTOB, a BIIOJIHE OOBEKTUBHBIMU OOCTOATENBCTBAMU — YHHKATb-
HBIMU CBOMCTBAMHU BOIbI KAK XMMHYECKOTO BElECTBA, SBISIOIIErOCS
[JIaBHBIM KOMIIOHEHTOM BCETO XUBOIO U TOM Cpefpl, B KOTOPOIl MBI
crocoOHsl 00uTaTh. «IIpupoma XU3HEHHBIX MPOHECCOB TAKOBA, YTO
KM3Hb, BEPOSATHO, ObllIa OBl HEBO3MOXHA, HE OYIbL Y BOABI 3TUX HEO-
ouryHbIX cBoficTe» (JI. ITonunr, IT. Ionundr. Xumust. M., 1978).

Bo3MOXHOCTH THAPONIOrMY elle A0 KOHIIA He OCO3HAHBI U He IIpo-
JyMaHbl. OHY TIOUCTUHE HeucuepnaeMbl. TpaguIIMOHHO B paMKax -
POJIOTMM U3YYaIMCh PEYHON CTOK Ha IUIaHeTe (B OCHOBHOM KaK KJII04
K BOJHBIM pecypcaM) U B KaKoii-To Mepe OfacHble THAPOJIIOTHYECKUE
SIBJIEHUS, HO He BCe U He B NONHO# Mepe. Ho ruaposiorust Hensoexuo
JIOJDKHA PACHIMPATH 00JIACTE CBOMX UHTEPECOB K CBOEH OTBETCTBEHHO-
CTH, B TOM 4YMCJIe U TaM, [Ie OHA NoKa cedsl eule He MposBUIa, OTO-
MY YTO K He IIBITAJaCh 3TO OCYLLIECTBUTb.

Besne, rome Boja NPHCYTCTBYET, OHA NUHAMHYHA M JACT BO3MOX-
HOCTH NPOSBJICHUIO JONONIHUTENBHOM JUHAMUAYHOCTHY PAa3IUYHBIM MPO-
eccaM M sBiaeHussM. OQHOBPEeMEHHO NPUXOAMT U HEOoOXOAUMOCTL B
MeTtoaax ruaposoruu. M Toraa rupponoru o6a3aHs BMEUIATHCA B MO-
JEJIUPOBaHUE, PA3HOro POJa pacyeThl, OHEHKU U MPOTHO3ZUPOBaAHUE
9THX IIPOLIECCOB U SIBJCHUM.
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HanpuMep, ruapoJOrHyecKue MOJEeAU NOMXHBI ObITH HelpeMeH-
HBIM, @ 4Yallle BCEro OCHOBHBIM JJIEMEHTOM Mojeneil OONBIUIMHCTBA
3K30TEHHBIX [e0JOTrMYECKUX MPOHECCOB, NUHAMUKM IKOCHCTEM, DYHK-
LMOHMPOBAHUS CEJbCKOXO3SIHCTBEHHBIX CUCTEM, B TOM YHUCJIE U HA
OpOLIaeMbIX 3eMJISIX, 3arpA3HeHUs Tepputopuit. M Bce 310 B miaHe u
NMAArHOCTUYECKOM, ¥ BEPOSITHOCTHBIX PACYETOB, U NPOrHO3UPOBAHKSA,
1 OOOCHOBAHUS IIPOSKTOB, ¥ PEKOMEHAALUN IO MPEAOTBpAIeHUIO
KaTacTpod U MOCAENCTBUY HENPOAYMAHHBIX K OLIMOOYHBIX ASUCTBHI
U MEPOTIPHUSITUA.

Y ruaposordiy MHOroO OBLUMX IIPOOAEM C METeOpOJIOrHeit — mpo-
GJieMa OCaJKOB, CTOXaCTHYECKOE MOACIMPOBAHUE IIOrofAbl Wit obec-
fleYeHUs BXOJAa NeTepMUHUPOBAHHBIX TUAPOJIOTUIECKUX MOAEAEH, pac-
CMOTpeHMe MTUHAMHUKU YBNAXHEHUS MONCTHUAAIOMIEH MOBEPXHOCTH B
MOJENSIX KJIMMAaTa, OLEHKA THIPOJOTMYECKUX MOCNEACTBUI H3MeHE-
HUSI TOC/eAHEro ¥ MHOroe ApYyroe.

HoucTuHe BesMKa posib TUAPOAOTHU B XMU3HU YenoBeka! Ho yeno-
BEKa Pa3yMHOIo, H0O OTHIONb HE BCerAa MBI ofpaBslBaeM HAaUMEHO-
BaHHUE CBOEro GMOJIOrMYECKOTO BUJA.

1.8. O MHpPOBO33peHHH rUApOJIOra

MupoBo33peHUe KaK CHCTeMa B3TISNOB Ha IIPUPOAY U YesoBede-
CTBO OMpeAeasieT AeITeNbHOCTh ¥ HOBeJeHUE KAK OTAEABHBIX JUIHO-
CTelf, TaK ¥ Pa3NUYHBIX TPYII JIOAEH, B TOM YMCIE U B «Y4YEHOM
MHpE».

MupoBo33peHue TexX, KTo MOCBATUI ce0s HayKe, HeM30eXXHO BKIIIO-
4aeT He TOJHKO OpPraHU30BAHHBIE HAayyHble 3HAHMS, HO U JYXOBHOE,
HPABCTBEHHOE, 3TUYECKOE M ICTETUYECKOE OTHOIIEHHE K 3TUM 3Ha-
HUAM U K OKpyXamiieMmy Mupy. M rope ToMy, 4be MUPOBO33pEHUE
chopMUpOBATOCH KaK MTOOOYHBIA MPOAYKT XU3HEHHOU cyeTsl. B oc-
HOBHOM Hallle MUPOBO33PEHME CKIIAABIBACTCS 3.

e TIOHMMAHUS TIPeAHA3HAYCHUS YeqoBeKa Ha 3eMie;

e BOCHPUSATUS [IPAPOASLI U OTHOLIEGHUS K Heili;

e OCO3HAHUs CBOEH HAYKM U CBOEroO MECTa B Heil;

e MpEJACTABACHUSA O MPOUCXOXNeHUu Bcenenuoi, 3emnu, XKusuu
U Yenoseka.

Hamie MupoBO33peHME, MUPOOLIYIIEHUE, MUPOIMMOHUMAHUE HEeu3-
OexXHO HAKJIAABIBACT OTIEYATOK HA HAUIM HAayyHEIE ITOCTPOEHUs, OO
OnaronpuoOpeTeHHbIE 3HAHUS OPraHU3YIOTCS TUAPOJIOrOM He Ha Iyc-
TOM MeCTe, a UMEHHO B €I'0 COOCTBEHHBIX MUPOBO33PEHYECKUX PAMKaX.
3nechk MBI He cobupaeMcst IOAPOOHO 00CYKIATh HPaBCTBEHHbIE U (-
JiococKUe BOIPOCH PA3JIMYHBIX BADMAHTOB MUPOBO33PEHHUS, UX CBSI-
3K C UCTOPHYECKUMHU ACTIEKTAMU, HALMOHAIBHBIMH OCODEHHOCTSIMHY,
aTer3MOM M PeNIMTHel, fa K He MO CHIy HaM 31o. ITpocTo BRICKaXeM
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HEKOTOPBIE COOOPaXKeHM s [0 psily BOMPOCOB, MMEIOLUMX OTHOLUEHUE
K 3aTPOHYTO# mpobiemMe.

PasHpix nroneif, B TOM YKCIe U T€X, KOTO Mbl Ha3bIBAEM YYEHBIMH,
pasiensgeT uX MUPOBO33peHue. i KPaTKOCTH U3TOXEHMS 0003HAYUM
TOJIbKO KPaHOCTHU.

C 0HOI CTOPOHBI, 3TO AYXOBHOE, HPABCTBEHHOE X MHTEJIEKTY-
ATbHOE COBEPUIEHCTBOBAHUE, CAMOOTBEPXKEHHBIN TPYA, BEPA B KOHEY-
HBIJ pe3yabTaT. DTO GlaroroBeifHOE BOCTIPUSITUE MTPUPOJIbLI, CTPEMJIe-
HUe CMOTpETh Ha MPUPOAY U YMEHUE BUAETH €. DTO XKENTaHUE COTO-
CTAaBJISITh C HER HAIy ITO33MI0, MY3bIKY, XXUBOIUCh, TOTOBHOCTh CMU-
PEHHO U TEPIIETUBO pacuipOBhIBATE €€ CEKPETHI.

C 1pyroil — 3T0 B3I Ha IPUPOJLY YMCTO 1IOTpeduTenbckuii. Ecnu
Yyesj0BEK BpaxaebeH npupoae, TO OH, Oynyyu oObIBaTENEM, €€ TIPOCTO
3aXJJaMJISIET, OJTUTAPXOM — MCTIONIB3YET ISl €€ YHUYTOXEHUS rox dhyia-
TOM 3KOHOMUYECKOM LIe1eCO00Pa3HOCTH BCIO MOIlb NOJTUTUKAHCTBA U
(MHAHCOB, YYEHBIM — HE cTapaeTcsd HalTh C HEeU obiui s3pIK, a
IBITACTCS MPEMOAHECTH OOILECTBY CYppOraThl 3TOr0, Tella CBOKO rop-
JIBIHIO M TLUEC/IaBUe, JeITeNIEM UCKYCCTBA — HE BUIHT €€ BOOYMIO U
He YYBCTBYET €€ COCTOSHMSA, a CTapaeTcsl 3aMEHUTDh €€ U3BICKaMU ca-
MOBBIPAXEHHUSI.

Ecnu ropoputs 0 npuzBanuu Yenoseka, T0 OH JOJIXeH OBITh Xpa-
HuteneM [Ipuponsl, 0cOOEHHO BCETO XXUBOTO Ha 3emie. eficTBUTENb-
HO, MBI Bce OTBETCTBeHHBHI 3a [Ipupony, HO U ITOYTH BCE MPUHMMAEM
y4yacTue B ee paspyuieHuu. Kak qom 6e3 oIy SIBAseTcs JHILL MECTOM
NpebbIBAHUA CEMBH, TaK U Haul bonbinoit Jlom, Hawia 3emus, mepe-
CTaeT OBITH TAKOBELIM, eciad YemoBe4eCTBO OKOHYATEbHO JHIIUT cebs
HEKOEero JyXOBHOIO Ha4yajia U BMECTO ITOHMMAHMUST U oxpaHbl [Ipupoas:
MPEANOYTET CUIOMUHYTHYIO MATEPUAIBHYIO Bbiroay. CTpeMUTENBHO pa3-
pacTalOLUHCA UK «3KOJIOTUYECKUX HAYK», IUIIEHHBIX CBOETO (PYHK-
LIMOHAJBHOIO JYXOBHOTO Hayaja, YK€ CTAHOBUTCS abCOMIOTHO Oecrto-
NIe3HBIM, M00 OH HAmNpaBJieH Ha JIEYEHUE BHEIIHUX CHMITTOMOB, a He
caMoif 60JIe3HH YEJIOBEYECKOro ODIUECTBA B €ro NMoOenoOHOCHOU IMo-
cleHe cxBaTke ¢ puponoil. Booblle ectecTBO3HaHUE yOUBaeTCH rop-
JIbIMU YMaMM, CKJIOHHBIMHU BCE ITOMYMHSATHL 3apaHee INMPUHATHIMU I10-
JNOXEHUSAMHM TI0J «TMITHO30M HayyHOU TepmuHOmorum» (BoitHo-fce-
Heukui, 1994).

3nech NpOCTO MpeACTaBIeHa KpaTyaillasg HHGOOpMALIUs K pa3MbILi-
JICHUIO O BEYHBIX BOMPOCAX M CAENAH NPO3payHbIii HAMEK Ha TO, 4YTO
ObLIO OBl HEIIOXO WMHOTAA 3aAyMaThCsl O CBSI3M HAVK U O CaMOM cele.

1.9. O KpuTHYECKOM Hayajie B I'MIAPOJIOIHH

Yr0068!I pazragaTth CYIIIHOCT COBPEMEHHOU TMAPONIOTUM, OTOPOCHB
BCE MEUIAIoIlee U TOPMO3SILEE €€ Pa3BUTHIO, YTOOB! BbIIBUTh CaMble

22



rnyOUHHbBIE TIONOXEHUS M TMOMIUHHBIE IPUYMHBI €€ JOCTHXEHUNA U
najleHUi, YTOOBI OCO3HATH KOJOCCAIbHbIE CKPBIThIE BO3MOXHOCTH,
HY?KHO, TOMHUMO €CTECTBEHHO MTPodeCCHOHANIBHON NPOABUHYTOCTH,
00NanaTh CUJABHENUIMM KPUTHYECKUM HAYaJIOM, HEYyeMHON (haHTas3m-
eif U HE OYEHDb ITOOIUPSIEMON CKIOHHOCTBIO HE CUMTAThCSl C HEMUca-
HBIMH [TPABWIAMH HAYYHOTO UCTEOMULIMEHTA, IJIABHOE U3 KOTOPBIX —
«He BBICOBbLIBalicsi»! W elte — cTaparbcs oOCylUeCTBUTh 00NE3HEHHOE
pa3rpaHUyYEHUE TOro, YTO €CTh, M TOTO, YTO JOJIKHO OBITh, FMIPOJIO-
FMU 3axXJIaMJIEHHOW M TMIPOJIOTMU OUYUCTHUBHICHCS M pBaHyBUICHCS
BHepe.

Benukue HayyHbIE CIIOPBI M AUCKYCCUU, KOTOPEIE CTOND MPUBbIY-
HBI IS HacC IO CBEACHHUSAM, 3aMMCTBOBAHHBIM W3 MCTOPUU HAYKU U
XYIOXXECTBEHHBIX MPOU3BEACHUN, U O KOTOPBIX COXPAHWIUCH U COO-
CTBEHHbIE BOCITOMMHAHM, HBIHE IMTOYTH HCYE3IU C HallUX TOPHU30H-
TOB. DTO cBoOero poma Karacrpoda, ubo «KpUTUKa — 3TO XKU3HL Ha-
yku» (adhopusm dpanuysckoro ¢puiiocoda XIX B. B. Kysena).

CranucnaB JleM Kak-TO 3aMeTHJI, 4TO «HAyKa KakK LeJoe Npel-
cTaBusieT COOON CUCTEMY C CHJIBHOW TeHAEHLMENH K CaMOKOPPEeKTH-
POBKE».

Ho xak Ha MOCNEAHIOH MOXHO PacCYMTBIBATH, €CAM MbI BCEMU
cWIaMU e#l conpoTHuBageMcsi? 31eCh YMECTHO BCIIOMHUTD aHAJIOTUY-
Hoe MHenue Y. I1. CHoy (IBe kynbrypei. M., 1973): «Hayka — camo-
PETyIUPYIOLIASCS CUCTEMa» U «KPUTHMLIU3M CBOHCTBEHEH CaMOMY Ha-
YYHOMY Iporpeccy». BUanMo, Bce e Takoe MoJoXeHUe Bl mocre-
MEHHO ocmabeBaeT.

B nocnenHee BpeMsA KPUTHMKA Ha CTpaHUIAX KHHT U XYPHAJIOB ITO
TMIPOJIOTUM — SIBJIEHME OYEHD PEAKOE.

TpanULUOHHO CYUTAETCS, YTO OOHMM U3 CAMBIX CUJIBHBIX CPEICTB
VIIOPSIAOYEHUS U TIPOABUKEHUS HAYKU SIBJISIOTCS ITTOCTOSIHHBIC lIENe-
HalpaBJeHHbIe AUCKYCCUM. B ncropun Gu3uKu ¥ HAyK O 3eMJie MBI
HaXOJIUM MHOTOYUCIJIEHHbIE IPUMEPHI 3TOMy. Ho Kak o6CTOMT Aelo ¢
nucKyccueit kak opMOM COBEPIICHCTBOBAaHMS HAyYHOM MBICIIM B Hallie
BpeMs?

B xoHeyHOM cueTe, MCKYCCTBO BECTU JUCKYCCUIO, 110 KpaifHe# Mepe,
B TUAPOJIOTUHY ¥ HayKax O 3emJie, BKOHEL] yracaeT. 3TOMy CII0COOCTBY-
10T JB€ OCHOBHBIE MPUYUHBL:

¢ TIOCTENIEHHOC MCYE3HOBEHUE MHTEpPECA YYEHOrO MHUpa K Cylle-
CTBEHHBIM 3allayaM CBOEH HayKu, IpOsBIEHHE TITYOOKOro paBHOIY-
LU K UCTUHHBIM LCHHOCTAM, yracaHUe€ MMOJUIMHHOIO NMpodeccuoHa-
JiM3Ma, MO KOTOPBIM CJICAYeT MOApa3yMeBaTh HE TOJBKO MOATOTOB-
JIEHHOCTb K WCITOJI30BAHUIO PA3IMYHEBIX METOAUK, MATEMATHYECKOTO
annapara 4 TEXHUYECKHUX CPEACTB, HO M B MEPBYIO 0YEPEdb CTPEMIE-
HUE [J1y0Xe MOHSATH NPUPOIHBIE MPOLECCH] U SIBICHU,

« 60JIE3HETBOPHAS [TEPEOLICHKA IIEHHOCTE!, IPUBOASIILAS HAac K ra-
ryOHOMY HEITOHMMAHUIO TOM, paHee XOPOILIo U3BECTHOW UCTUHBI, YTO
Hall [MOMIMHHBIN IPYr B HAyKe — 3TO Halll KPUTUK, a JIIOTBIM BParoM
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SBNISIETCS TOT, KTO PacXBIMBaeT HAC C JAJbHUM PAacueTOM, YTO IIO-
JIYYUT B CBOM azpec nmogoOHoe Xe BO3dasHUE.

He xorenock ObI AyMaTh, 4TO HA3BAHHBIC CHMMITTOMBI, TIPOSIBIISI-
IOLMECs: B HAyYHBIX KPYyrax, oToOpaxaioT COCTOSIHHME A€ B 00IUECTBE
B 1IEJOM, OyayT BIpeab YCYryOasaThCs U 110 CBOEW CYTU HEOOPATUMBI.

1.10. IIpenocrepexenue

Cuzd 3a MUCbMEHHBIM CTOJIOM, OCMBICIINBAs a0CTPaKIIUU K KOHCT-
pyupysd MaTeMaTUYeCKUe MOJEH, HCCNeoBaTeNb JOJKEeH BUOETh 3a
VPaBHEHUSIMU U UPpaMU KOHKPETHbIE IPUPOIHBIE IIPOLIECCHI, SIBJIE-
HUS U CUTYaUMHU. AHAIOTWYHO, Haboaas 3a MPOXOXKACHUEM ITaBOJKA
Ha Oepery peKky WM pyybs, 3a GOpMUPOBAHUEM CTOKA Ha CKJIOHE BO
BpeMSI JOXAS WU [PU CHETOTasIHUK, PACCMAaTPUBAsI OTKPHIBAIOLIUECS
nanawa@dTel ¢ caMoJieTa WIM BEPTOJIETa, OH HE IOJIXeH 3a0bIBaTh 00
9TUX YpaBHEHUAX U Ludpax. OrpaHUYEHHOCTh JEATENBHOCTH (TONBKO
MMUCbMEHHBIN CTOJI, TOJIBKO KOMIIBIOTEp M Ap.) HEH30EXKHO BENET K
OrpaHUYECHHOCTU UCCIENOBAHUS.

Ilepen ruaposorom, KOTOPBIA CyMEET OOBEAUHUTE B CBOEH JIMYHO-
CT¥ CIOCOOHOCTH 3KCIIepUMEeHTaTOpa, NOACBUKA-3KCIeANIHOHHNKA,
TEOPETHKA, TBOPLIA MAaTEMAaTU4YECKUX MOMENell, UHXeHepa-MpoeKTH-
DOBILMKA, OTKPbIBAIOTCS IMOMCTUHE O€3rpaHUYHBIE BO3MOXHOCTU B
CIIyXeHUM cBoel Hayke. I KOHe4HO, Bce OTKpHIBaeT M000Bb K IIpH-
poe U yMeHUE BUIETh U OLUYIATh CYIHOCTh TMAPOJIOTHYECKUX TIPO-
LIECCOB.



TTABA 2
PEYHOM CTOK

2.1. Ilpupona saBieHuA

2.1.1. Oomue noJoxenus

CTOK — IpUpOOHOE SBJICHUE TEpeMeIleHUss CBOOOAHONW BOABI B
MpeAenax Cylu Mo BO3ACHCTBUEM I'PAaBUTALIMOHHBIX CHJI. CTOK — He-
MPeMEHHBIN 3/IEMEHT TUIPOJIOTUYECKOrO UKIIA ¥ BAXKHEULINA B XXU3-
HU YEJIOBEKA.

IMockonbKy 1oYTH Bech c(OPMUPOBAHHBINM HA CYILE CTOK PAHO WK
MTO3IHO IIOIMANAET B PEYHYIO CETh, €r0 OOBIYHO HA3BIBAIOT «PEYHBIM
CTOKOM».

YacTo nMpUMeHsIeMOe B TOM € CMBICJIE CIOBOCOYETAaHUE «IIOBEPX-
HOCTHBI CTOK», K COXAJICHUIO, He OqHO3HAaYHO. [ToaToMy Bo u3bexa-
HUe HEKOTOPOI IPOTUBOPEYUBOCTH U HE3aMKHYTOCTH CUCTEMBI OIIpe-
JeJCHUH pa3HBIX TUIIOB CTOKA HUXE CHEMaHbl OTAC/IbHBIC YTOYHEHUS
Y IOIIOJIHEHUS.

B y3K0M cMBIC/Ie TTOBEPXHOCTHBIN CTOK — 3TO OJAMH U3 BUIIOB CTOKA
IT0 YCJIOBUSM ero GopMUpoBaHUs. B IMPOKOM Xe CMBIC/IE — 3TO BCS
BOJIa, ITOTaBLIast HA TTOBEPXHOCTh CYILIU, He UCTIAPUBIIASICS U HE U3bSI-
Tag U3 OOpallleHUs B PE3yAbTaTe KAKUX-JIM00 MPUPOIHBIX UIM aHTPO-
MTOTeHHBIX MPONECCOB, W MON BIUSIHUEM TPAaBUTAIMOHHBIX CHJI PaHO
WIM MO3KHO JocTurias MupoBoro okeaHa Wid LIEHTPAIBHOTO BOJO-
ema G6ecctoyHoit obnacTu. IIpu 3TOM ITyTH ee TiepeMelieHUs BOBCE HE
OrPaHUYUBAKOTCS TOJLKO MOBEPXHOCTHIO CYIIN.

Ho umeercsa ogHO, CTOJIb K€ BaXHOE, CKOMb U GOpMATIbHOE, YCIIO-
BUE: JO INONaJaHUs B OKeaH 3Ta BOJa IOXKHA MOSBUTHCSA HA [OBEPX-
HOCTHU CylIIM. B 2TOM ciyyae MOA3€MHBIA CTOK AOIXEH OBIThH pa3ieiacH
Ha TIOJ36MHBII PEYHOI1 ([TOA3eMHOE MUTAHUE PEK) U MTOA3EMHbIM MOp-
CKOU, KOTOPBIA pa3rpyXaercs HEIOCPEACTBEHHO B MOpE HUXE €ro
YPOBHS.

ITOHATUST «ITOBEPXHOCTHBIN CTOK» B IIMPOKOM CMBbICIIE (HUTIE HUXKE
MBI €70 He yNoTpebisieM U BooO1Ile UCITONB30BaTh HE peKOMEHIYEM) U
«PEYHOM CTOK» HACHTUYHBI APYT APYTY NpU COOMIONEHMU HEKOETO yC-
JIOBUS: HEPYCIOBOM CTOK C TEPPUTOPHUU, HEITOCPEACTBEHHO ITPUMBI-
Karolleil K 6epery Mopsi, 1OJIXKeH ObITh OTHECEH K pedHoMY. [j1s 3TOro
JOCTATOYHO MPUHSTH HECKOIBKO (hOpMaTbHOE Ha MEPBHINA B3NS I10-
JIOXEeHUE: I o000l TEPPUTOPUU, TIPUMBIKAIOLIEH K Oepery Mop4,
3aMBIKAIOIIMM CTBOPOM SIBISIETCS BCs Oeperopast JUHUS B Ipeaenax
3TOH TEPPUTOPUU.
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2.1.2. I'maposorndecKuil UK

«Bce pexm TeKyT B MOpPE, HO MOPE HE MEPENONHSETCS: K TOMY
MECTY, OTKyJd peKM TeKYyT, OHM BO3BPALIAIOTCS, YTOOBI OISITH TEYb».
Bo3MoxHO, YTO 3TH CjlOBa DKKiE3MacTa — nepBas (GopMyinmpoBKa
CYLUHOCTHM TMAPOJIOTUYECKOTO IIMKAIA.

CyluecTBOBaHHE CYLHH U OKeaHa U NOCTYIMAHUA Ha 3eMJTI0 TOTOK
COJIHEYHOW SHEPTMM TNPEJOIPEAENAWIM TUIAHETAPHYI0 LUPKYASLIHIO
BOIBI B CMCTEME TPEX KJIACCUYECKUX reocdep — ruapocdepsl, aTMO-
cepsl ¥ auToCchEPLl. DTO TOBJIEKNIO 33 co0OM B3aUMOAENCTBUE ITHX
Tpex cdep U co3aaI0 yeaoBus sl NPOTeKaHus Ha 3emie xu3Hu. Her
6oJiee BaXXHOI0, TPAaHIUO3HOTO U BCEOOBEMIIIOIIETO SIBJICHUS HA 3TOU
[1aHETE, YeM KPYroBopoT BoAbl. HazeMHas 4acTh 3TOr0 KpyroBopoTa
HaxoAUT CBOE OTpPaXKeHUe BO BCEM, YTO IIPOMCXOAUT Ha IMOBEPXHOCTU
M 110/ TTOBEPXHOCTBIO CYIIM: TEKYT PEKH, IUIEIIYT 03epa, IMOYBEHHAs
BJIara MUTaeT KOPHU PacTeHUH, CaMU PacTeHHUs MPOU3pacTaloT U KOp-
MAT XUBOTHBII MUP U POI JIOACKON, NMOA3EMHBIE BOIBI MIUYT CBOU
TaHbIE TIYTU K PEKaM U MOPSM, PACTBOPSAIOT U3BECTHSIKM U JOJIOMK-
Thl, CO3/1aBasd CKa30YHBIM MUDP KapCTOBBIX IELLEP...

2.1.3. IIponecc ¢opMupoBannsa cToKa

®opMUpOBaHHME CTOKA — IJIABHBIM MPOLIECC HA3EMHOM YaCcTH THI -
ponoruyeckoro nukia. OH ckiaasBaeTCs U3 GOJNBIIOrO YKCIIA YACTHBIX
MPOLIECCOB, JIOKAIM30BAHHBIX B TPAHULIAX PEYHBIX OacceiiHOB.

K TakvM 4acTHBIM IpolieccaM OTHOCSITCS:

* BRITAICHUE OCAIKOB Ha IIOBEPXHOCTh BOAOCOOpA U UX YACTUYHBIN
[IEPEXBAT PACTUTENBLHBIM ITOKPOBOM;

¢ GOPMUPOBAHKE CHEXHOTIO ITOKPOBA, €CIIU BHIMTAAAOLIUE OCAI-
KU — TBEpABIE;

¢ TMHAMUKA TEIUIOBOI DHEPTUM B CHEXHOM MTOKPOBE, €ro TagHue,
BOZOOTAAYA U pa3pylieHue;

¢ [ipo1iecchl UHGUABTPALUMHU ¥ OOPA3OBAHUS MOBEPXHOCTHOIO CTO-
K&, €CJIM UHTEHCHBHOCTb JOXIS1 MM BOOOOTAAYM BOIBI M3 CHEXHOIO
TOKPOBA ¥ BOAHO-(U3UYECKHE CBOUCTBA ITOYBLI MTO3BOJILIOT 3TO;

¢ TTIOBEPXHOCTHOE 33[IEPXKAHME YACTH ITOBEPXHOCTHOTO CTOKA B bec-
CTOYHBIX BITAIMHAX MUKpOpenbeda;

o TpaHcOpMalIUsl MOBEPXHOCTHOTO CTOKa CTOKOBBIMY 3JIEMEHTAMU;

o IMHAMHUKA ITOYBEHHBIX BOA, X (a3oBhble MpeBpamieHus, 3aiep-
JKaHUE YacTH BOBI B OABELIEHHOM COCTOSTHUM U PACXOIOBAaHUE €€ Ha
HCITapeHe M TpaHcnupauuio, GopMUPOBaHUE MMOYBEHHOIO M IOI-
3eMHOIO CTOKa;

e [TOYBEHHBIN U MOA3EMHBIN CTOK U €ro TpaHCHOpPMaLMsI CTOKOBEI -
MU 3JIEMEHTAMU PA3TUYHBIX SIPYCOB;
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« pycsioBo€ 100eraHue u pycnoBas TpaHchopMalus CTOKa;

e CTOK B 33MBIKAIOLIEM CTBOPE KaK UTOT B3aUMOAEHCTBUSA BCEX Ya-
CTHBIX IIPOLECCOB HPOPMUPOBAHUS CTOKA.

ITpoueccol GopMmupoBaHus cToKa 60osiee MoApPOOHO OMMUCAHBl HUXE.

2.1.4. Peynnie Gacceiinsl

Peunoi 6acceiin — 4acTh MIOBEPXHOCTHOIO CJI0SI TUTOCHEPHI:

» 0pOpMUBLIASICS KaK EIMHOE MPUPOJHOE LIENOE B Npoilecce GyHK-
LIMOHUPOBAHMS HA3€MHOM YaCTH TMAPOJIOTHYECKOTO 1IMKIA 32 JOCTa-
TOYHO IUTUTENIGHBIA MEPUO/ F€0JIOTUYECKOTO BpeMEHH 1 ITIO3TOMY yHa-
CJIeIOBaHHAsl OT KIUMATHYECKUX YCIOBUIM MPOIIUIOTO;

e CBA3aHHAs C CUCTeMO GopM pebeda U OrpaHUYEHHAs BOIOPAs-
JENIbHOU JIMHUEH;

e BMEUJAIOLIAA TOJILIY Pa3pyLUEHHBIX M YACTUYHO paspyLUEHHBIX
FOPHBIX MOPOJ U MOYBEHHO-PACTUTEIbHBIN [TOKPOB;

¢ UMEIOIAS COOCTBEHHYIO THAPOrpadUYECKYIO, B TOM YUCIE PEY-
HY10, C€Tb U pa3paboTaHHbBIE MYTH IMOBEPXHOCTHOIO M ITOA3EMHOIO
CTCKAHUS B HEe;

e OrPAHUYEHHAs] YCThEM IJIABHOWU peKu UM N000H Ipyroit Toy-
KO, PACTIONIOXKEHHOM! BBIIIE 10 TEYEHUIO (3aMBIKAIOLUI CTBOP).

I'naBHas xapaxkTepucTuka dacceitHa — ero riowanp. s yka3anus
pPasMepoOB PEYHBIX OACCEHHOB IIMPOKO UCIIONB3YIOT ONPEACNEHUT —
OonbiuMe, cpenqHue U Majibsle. Berpeyaomuecs B 1uteparype AaHHBIE
(HampuMep, MajIble OacCeMHbI MMEIOT IUIOWAanb 2 ThIC. KM? U MeHee)
6e310Ka3aTe/IbHBI U HEITOHSTHBI. YCIIOBHOCTEH 3eCh U30€XKaTh HEMb3s,
HO MOXHO T0JIb30BaThCs KaKO-HUOYAb JOCTATOYHO JIOTUYHOM 0b1ue-
CTBEHHOU NOTOBOPEHHOCTbIO, HAIPUMEpP: Majble 6acCEUHBI U3MEpsI-
10TCSL €AMHULIAMM, JECITKAMHU U COTHSIMM KBAAPATHBIX KHIOMETPOB;
cpenHue 0acCeMHBI — THICSAYaMU U AECATKAMU THICSY KBaAPATHLIX KU~
JIOMETPOB; OONbIIME OaCCeWHBI — COTHAMM THICSY U MWIUITHOHAMU
KBaApAaTHBIX KWIOMETPOB.

Bces cyira cocTonT U3 peyHbIX 0aCCEMHOB CaMbIX Pa3HbIX Pa3MEPOB.
Kaxnplit 6onee KpyrHbIM 6acce#H CKIaabIBaeTCs U3 DOJiee MEJIKUX U
TaK BIUIOTh 10 3JieMEeHTapHBIX Bogocb6opos. ITocienHux Ha 3emne Be-
JIMKOE MHOXECTBO, Iopsaka 10°, U uX riowand B 3aBUCUMOCTH OT
Xapakrepa penbeda U MPUPOAHON 30HBI KOEOMIOTCS B JOBOJIBHO 3HA-
ynTenabHbIX nipeaenax (0,01 —1 km?). O4eBUAHO, YTO HA APYTOM KOHIIE
HUepaApPXNUYECKOU IMOCIEN0BATENIBHOCTH PEYHBIX 0ACCEHHOB 110 UX BEU-
yuHe purypupyer uudpa 7- 108 km? (bacceitn AMa3oOHKU).

B npenenax peyHbIX GaCCEHOB BCTPEYAIOTCS CaMble pa3Hble THAPO-
JIOTUYECKUE ¥ HETMAPOJOTMYECKUE, HO UTPAIOLIUE BAXHYIO TUAPOJIO-
TMYECKYIO POJIb O0BEKTH. Bce OHM pa3Iu4yHEIM 00pa3oM y4acTBYIOT B
ENUHOM ripouecce GOpMUPOBAHUS CTOKA.
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Tnhaenviii u wacmubie 6000pazdensi GHIBAIOT MOBEPXHOCTHBIMU U MO~
3€MHBIMU, PA3JIUYHBIX SIPYCOB.

CKkaoHbl — TIOBEPXHOCTH, OTPAHUYEHHBIE CO BCEX CTOPOH OpO-
rpacryecKMMU TUHUSAMU — BOJOpA3ACNaMU U pyciaaMu. B npenenax
CKJIOHA BO BPEMsI CHETOTASTHUS U BBIMAACHUS JOXIAEH MOTYT BOZHUK-
HYTh HepycsoBble ToToku. Hpu ¢popMupoBaHUM TTOBEPXHOCTHOTO CTOKA
BOJIa CTEKAET IT0 MUKPOPYYEHKOBOM CETH (3PO3UOHHEIM 60pO3IaMm).
Wuorna Bo BpeMsi CHABHBIX JTUBHEW HAOMIONAETCA U CIUIOIIHOE CTE-
KaHHe, KOTJa MOYTHU BECHh CKJIOH MOKPBHIT BOAOM, XOTS U HEPABHO-
MEPHO.

Pacmumenvrbili noKpoe 0CyIIECTBSIET NEPEXBAT OCAAKOB U OTPEAE-
JIgeT BKJAA TPAHCIMPALWU B CYMMapHOe MCITapEHUE.

ITousenno-epynmoeas moawa Ha CKAOHAX — 3JIEMEHT DacceiiHa 0co- |
00 GOJBIIOTO THAPONOTMYECKOro 3HaYeHUsl. 310 cpena, ahpHeKTUBHO
AKKYMYJTUPYIOIUas BOAY Y UTPAIO1LAsi OCHOBHYIO POJIb B ITpeoOpa3oBa-
HMM OCaaKOB B CTOK. Ee BaXHelumne ruposornyeckue CBONUCTBa —
¢unpTpaLMOHHBIE W Bogoyaepxupawuiue. IIpu dopMupoBaHuu 1o-
YBEHHOTO U TPYHTOBOTO CTOKA ABMXXEHME BOABI OCYIIECTBJSETCS B
TIpeaenax c0eB, 1€ 3TOMY CIIOCOOCTBYET HAUIMYME OTHOCUTENIBHO Cla-
OONpOHUIIAEMBIX TOPU3OHTOB. TaKOe ABUXEHUE HA3BIBAIOT CKGOZHbIM
(throughflow) unu nodnosepxrocmuuem (subsurface) cmoxom. B mnpo-
Lecce CTeKaHUs BOIbI MPOUCXOTUT €€ COCPEeIOTOYEHUE B MOA3EMHOM
apeHaxHoi cetu. [Tousa perynupyeT norpebiieHUE BOABI PACTEHUSIMU
Y 3aTpaThl €€ Ha UcrapeHue. B KOHEYHOM CueTe — 3TO 3JEMEHT, B
OCHOBHOM ONPEAE/SIIONINI 0COOEHHOCTU BOJHO-0aIaHCOBBIX COOTHO-
meHWi B Oacceliye.

Toawa CBSI3HBIX, ITECYAHBIX, KPYITHOOOJOMOYHBIX MAM TPELUHHO-
BaTbIX CKAJIbHBIX TOPHBIX ITOPO/, COCTABISIOUIUX ITPUITOBEPXHOCTHYIO
4acTh 3eMHOI KOPBI, BMEILAET BOOOHOCHBIE TOPU3OHTHI, JIMH3BI U SIPYCHI
MOA3EMHBIX BOJ Pa3TUYHLIX YPOBHEH.

Cmokogvle 3nemenmsbs — OrpaHUYEHHBIE MUKPOBOAOPA3ACTAMHY Y4Ya-
CTKU MOBEPXHOCTHBIX U ITOJ3EMHBIX JIEMEHTAPHBIX CKIIOHOB M BOJO-
cbopoB, OOpalICHHBIE CBOCH «BONOCIUBHOW» YacThl0 K CKJIOHOBOM
HEPYCIOBOM WK MOA3EMHOM IpeHaxHo# cetu. I1oBepXHOCTHbBIE CTO-
KOBBIE 2JIEMEHTHI B 3aBUCUMOCTM OT YKJIOHA W JIaHAIadTa MOTYT U3-
meHsTees ot 1073 go 104 M2, nog3eMHble MOTYT GBITH TOPa3ao GOJbLIE.
JUIs KaX10ro CTOKOBOTO 3JieMEHTa CYIHECTBYET HEeUHEWHAs! 3aBUCH-
MOCTb MEXIY O0BEMOM M OTTOKOM Boabl. KapTuHa QPyHKLMOHUPOBA-
HUST MHOXECTBA CTOKOBBIX 3JIEMEHTOB COBEPILIEHHO He ITOX0Xa Ha CTe-
KaHUE CIUIOUIHOTO CJIOS BOABI, TOJMLIMHA KOTOPOTO IMOYTH JIMHEHHO
HapacTaeT OT BoAOpasiena A0 IMOAOLIBBI CKJIOHA, KaK 3TO OIMUCHIBAET~
cs1 B OONBLIMHCTBE Y4EOHUKOB 110 ruaAposioruu. CTOKOBEBIN 3/IEMEHT —
MUHUMAIBHOE [IPEAETBHOE IIPUPOAHOE BOIUIOLIEHUE BOXOCOOPHOIO
TIPUHIHUIIA.

Pexu — TOCTOSTHHbBIE BOAOTOKY PAa3NUYHBIX PAa3MEpPOB, TEKYIIUE B
pa3paboOTaHHBIX UMU pycrax.
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Cyxue pycaa — TyTH TeYEHHUsI BPEMEHHBIX BOJAOTOKOB B apMAHOM
30HE, B 3aCyLIJIMBOE BPEMS YETKO IIPOCIEXHBAEMBIE 10 PYCIOBBIM
00pa3oBaHUAM U OTIOXEHHUSM BAEKOMBIX HAHOCOB. VI3BECTHBI MHOTO-
YUCJIEHHBIE MECTHbIE HAUMEHOBAaHUs Takux o0beKToB: Baau (Cesep-
Hast Adpuka, ApaBust), cait (Y3bexucrad, Tamxukuctan, Kupruzus),
yait (AzepOaitnxan, Typkmenus), caiip (Mouronus), yo (Uugus, Ia-
KUCTaH), yayHr (Bupma), nana (Bocroynas Adpuka, bnmxuuit Boc-
TOK), omaHa (FOxuas Adpurka), omypam6ba (Hamubus), appotio (xoro-
sanag CIUA, JTatuHckas AMepuka), Kynu (3amaa Kananest u CIIA),
kpuk (toro-saman CIIA, AscTpanus).

O3epa MOXHO BOCIIPMHUMATh KaK 3JIEMEHTHI MAporpaduyeckoit
CeTHU peuHkIX OaccelfHoB. B nmpuHLMIE 03epa UTPaiOT ABOSIKYIO POJIb: C
OIHOU CTOPOHBI OHU AaKTUBHO UCIIAPAIOT BOAY, C APYTOd — SBASIOTCS
€CTECTBEHHBIMU PETY/ISITOPAMU CTOKA, BBIPaBHUBAS THApOrpadsl Kc-
TEUEHUS BOJABI U3 CBOUX eMKocTel. UeM bonbliie AMHAMUYECKU 00BeM
o3epa (00wMii 00beM BOOBI 33 UCKIIOYEHUEM «MEpTBOro» o0BEMa),
TEM BBILIE, [TPU MPOYUX PABHBIX YCIIOBHUSX, €r0 PETYIUPYIOIIEE BIIUS-
HHME Ha CTOK peku. PeKkH, BHITEKAIONIUE U3 OYEHb KPYIIHEIX 03ep, Xa-
PaKTepU3YIOTCS BEICOKUM TTOCTOSTHCTBOM pacxonoB. CaMple N3BECTHEIE
npuMepsl; peka CesToro JlaBpeHTUsI, BHITEKAIONIAs] U3 CUCTEMBI Be-
JMKUX 03ep; peka Hepa, umeroias B cBoeM OacceliHe TaKue BOIO-
eMmbl, KaK Jlagora, Oxera, bonpurast Caiima u VibMeHb; peka AHrapa
u o3epo baiikan.

Benuka posib 03ep KakK 3JIEMEHTOB «PaCCeUBAHUSI» CTOKA, OCOOEH-
HO B apHAHBIX 30HaX. IIpK 3TOM BaXHYIO POJIb UTPaeT (GopMa 03EPHOI
yaiu, 6o mpu KoseGaHUsIX YpOBHS IUIOINAIb O3€pa MOXET HU3Me-
HATHCSI OYEHDb MAJIO MJIM X€, HA000pOT, B 6oJIbLION Mepe. B 3acynum-
BBI€ MeCSIbI U TOAbI IUIOIAAY TAKUX 03€P MOIYT COKPAlIAThCS OYEHB
CUJIbHO, MHOTJA B HECKOJIBKO pa3, YTO, B KOHIIE KOHIIOB, IPUBOAUT K
COKpaILIEHUIO UCTIapeHust Boasl B OacceitHe. Ho cienyer umeTts B BUay,
4YTO OOHAXUBIIASLCS YACTh JHA 03€pa B T€YEHHE HEKOTOPOTO BPEMEHU
OCTaeTCd MOLIHAIM UcCIapuTesieM. B OyaylieM mpu 3aroNIHEHUM 03ep-
HOM YalIu BOIOM 3TU MOTEPU BOABI JOJDKHEI OBITh BOCIIONHEHE!. [1pu-
Mepsnl Takux o3ep: Unemens (EBpona), Yan (Adpuka), Bitp (ABcTpa-
mus), Map-Yuxkura (lOxHas AMepuka).

HMetorcs nenbie JaHAmAadTh, OCOOEHHO B TYHAPOBOW 30HE, KOT-
Ja MajJleHbKKe U HerTyOOKMe TMpOTOYHBIE 03epa MOYTH CIUIOIUb yCeu-~
BalOT OOJbILIKE TEPPUTOPUHU. B 3TOM ciTyyae ocanku, BrIllafaolire Ha
BOJHYIO [TOBEPXHOCTH, BEAYT K (DOPMUPOBAHMIO TAK HA3bIBAEMOTO ITPsi-
MOrO CTOKa, 00JalaiouIero, HECMOTPS Ha MaJIble YKJIOHBI, O0JIbUION
JIUHAMUYHOCTBIO.

Jlyscu — nebonpliue (1011, EAMHULBL, ASCITKA KBaIPATHBIX MET-
POB) IJIOCKUE YINIYOJICHUS HA MTOBEPXHOCTYM 3e8MJIM, 3ATIOTHAEMBIE Ta-
JIOH WM JOXAEBOi BOXOM NMpH HOPMUPOBAHUM HOBEPXHOCTHOTO CTO-
ka. Cucrema JIyX KaK OTpULATENbHBIX (POpM MUKpOpenbeda rnosepx-
HOCTH BOZOCOOPOB COCTABIAET EMKOCTh NIOBEPXHOCTHOTO 33/ PXKAHUS
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croka. JIyxu obecrieyrBaroT OONBLIOK BKJIAL B CYMMAapHOE UCTIapeHue
1 OYEHb MaJIbl{l B MHGUIBTpaLMK Boa. O rUAPONOrMueCKON POIU JYXK
Y IPYTUX CTOSTYUX CKOIUIEHUI BOABL B AUTEPATYPE MOXKHO HANWTHU I1pO-
TUBOpeuMBbIe cyxaeHus. Hekortopeie cyutaloT 3T 0OBEKTHI OCHOB-
HBIMU IIOCTaBIMKAMU BOABI B 001eM rpouecce HHbuabTpauuy. MM
PE30HHO BO3PaXaioT, YTBEPXKAasd, YTO O4Yaru akTUBHOU WHOUAbTPA-
LMY 4 OYaru MOBEPXHOCTHOTO 3aePXXAHUS BOABI HE COBIAAAIOT, TaAK
KaK JHO TMOYTH KaXIOM JIyXU IMOKPHITO CJI0OEeM YIIIOTHEHHOTO WJIA.

A BOT MHCHHE TUAPOIeosiora: MNPV CHEroTasHUU B IOHUXEHUSIX
pesibeda 00pa3yioTCs «KPYIHEBIE JIYXKU U MECTHBIE 00J10Ta, SBASIOLIU-
€Cs1 O4araMu MOBBILLEHHOTO MTUTaHUS» («[IOTYCKYASpHAs» Teopus Pop-
MuposaHus rpyHToBbIX Boa) (B. M. lecrakos. I'eornunponorud — Ha-
Y4HOE HaIlpaBJIeHUE U 00pazoBaTesibHaA aucuMIuinHa. M., 1999). Io-
CTOSIHHO BO30OHOBIISIEMBle JIY>KM, TaK X€ Kak M BepxoBble 00JIOTa,
HACTOJIBKO CNIabo TepsiioT BOAY Ha (UIBTPAIMIO, YTO 3TO BCEraa BhI-
3BIBAJIO YAUBJICHUE.

boroma — cneuuduryeckue BOTHO-pACTHTEIbHEIE O0pa30BaHHUS:

e C XapaKTEepHbIMU BNAroNOOUBBIMU OMOLIEHO3AMU, TIe HAaKOIUie-
HUSI MEPTBBIX HEPA3JIOXKUBUIMXCS PACTUTEAbHBIX OCTATKOB MOCTEIEH-
HO TpeBpalalTCcs B TOpd;

e UMEIOLINE KpPailHUe BapUaHTBI CBOErO BBIPAXEHUS B 3aBUCUMO-
CTH OT CBOErO MECTOIIONIOXKEHUS B 6acCefiHE B BUIE IUTOCKUX U BOTHY-
TBIX HU3WHHBIX (€BTPO(]HEIX) 1 BBITYKJIBIX BEPXOBBIX (OJIMTOTPOGHBIX)
BapUAHTOB CBOErO CYLIECTBOBAHUS,

e obnamaroume ocoboit Mopdonorueit (rpsabl, OYrpel, KOYKU) U
rugporpadueit (BHYTpUOONIOTHEIE PYYbU, PEYKU ¥ 03€pa, TOIH, TPs-
CHHBI, MOYAXKUHBI);

e COCTOSILUME W3 ABYX OCHOBHBIX SIPYCOB: MHEPTHOIO CJOS, JeXa-
LUETO HA MUHEPATBPHOM JHUILE, U BEPXHEIO AESTEJIBHOTO CJIOS.

B ocHoBe moBeneHUs: 6010Ta KaK TMAPOJIOrHYecKOro 06beKTa Haxo-
JSITCS CBOVICTBA AESATENBHOIO U MHEPTHOTO cyioeB. ToMNuHA MHEPTHO-
[0 CJIOSL KOJIEONETCS OT HyJs OO TIePBBIX ReCITKOB MeTpOB. [l Hero
XapakTepHa Majtasi BOJOMPOHMIAEMOCTh, MOCTOSIHCTBO KOJMYECTBA
BOIBl, OOBEMHAsT HONSI KOTOpou cocraBnseT oT 90 mo 97 %, orcyr-
CTBHME BO3[lyXa ¥ a3pOOHBIX MUKPOOPraHu3MoB. ToJIluuHa AEITEIHOTO
cnost 0,4—1,0 M. OunbTpallMOHHBIE CBONCTBA €r0 YMEHBIUAIOTCH C
ry6uHoi B 10— 10* pas.

Wcnapenue U tpaHcnupalus ¢ OBEPXHOCTH GOJIOT OTHOCUTENBHO
ouyeHb BeJIMKU. Oco00 3HAYUTEILHBI OHM B apUIHOU 30He U B 3a60J10-
YEHHBIX TPOTTHYECKUX JIECaX.

Bonanwiit pexum 60JOT U UX yyacTue B (POPMUPOBAHUM CTOKA B
KaXnblfl NTaHHBIH MOMEHT BPEMEHM OIPENENSCT IIOJIOXKEHUE YPOBHS
00/0THBIX BOL.

Hpuuem kpaitHue HUXHEE U BEPXHEE ITOMOXEHUS 3TOr0 YPOBHS
MEPEBOAAT OJHO U TO XK€ O0JIOTO TO B CTAAUIO aKKVMYJISILUY BOJBI, TO
WHTEHCUBHOM BOAOOTHAYM.
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Jednuku u naredu. Eciv Ha Kakoi-mubO TEpPUTOPUM, PACIIONIO-
sKEHHOM Ha O0Ip1IMX aOCONMIOTHBIX BBICOTAX, KOJUYECTBO TBEPABIX OCAI -
KOB CHCTEMAaTHMYECKH IpeobiiagaeT Hal BO3MOXHOCTIMMU MX CTaMBa-
HUS, MPOMCXONMUT HAKOIUIEHUE CHEra, IpeBpallalolluerocs Mocjieno-
BaTENBbHO B ¢upH u nen. [locnennuit, obnagaoiumni BA3KO-IUIacTUYE-
CKUMH CBOUCTBaAMHK, CIOCOOEH K MEMJIEHHOMY TE€YEHUIO, YTO U
MPOUCXOAUT Pa3TUYHbIM 00pa3OM B 3aBUCHMOCTU OT OCOBEHHOCTEI
penseda. JIeTHUKOBBIE A3BIKM, [IEPEABUTASICH HUXE CHETOBON NUHUU,
pasrpyXxarot 06/1aCcTh XMOHOC(HEPHI U CO3AAIOT YCIOBUA AJsl GOpMUpPO-
BAHMS CTOKA TAJIbIX BOA. B pesynbrare JeAHUKOBOE [TOJIOBOABE JOITO-
HSET, @ B KOHIIE JIeTa, ITOCJE CXOla CE30HHOTO CHEXHOTrO MOKpOBa,
[MOJIHOCTBIO CMeHSIET OOBIYHOE. B 3TOM U COCTOUT TMAPOJIOIMYECKAS
pOJIb JIEIHUKOB, BHOCSIUUX OIpeACTIeHHBIE CBOCOOPa3HbIE YEPTHl B
npouecc GOPMHUPOBAHUS CTOKA B BHICOKOTOPHBIX paitoHax. BTa ONu-
CaHHasl, HECKOJIbKO UIEATU3MPOBAHHAS KAPTUHA UHOTA HapyLUIaeTCq
MPOSIBAEHUAMK HEPABHOBECHOCTU AWHAMUKU JIEAHUKOB: MX ITYJIbCA-
UUSMH U TIPOPBHIBAMU BHYTPUJIETHUKOBBIX, OATIPY>XKEHHBIX ¥ MOPEH-
HBIX BOJOEMOB.

Boo0Oiue Xe CylecTBYIOT ABa IMPUHLUITMATILHO PA3JIUYHEBIX BHUOA
cToKa, (hopmupylowerocss B npeaenax 0acceHOB U ONpPEAEsIeMOTO
(ha30BBIM COCTOSIHUEM BOIBI. B 3aMBIKAIOIIEM CTBOPE — 3TO W XU/ -
Kas BOJA, WIH JIe[l, WX TO U Apyroe BMecTe. EC/M Jiel cTauBaeT BhILLE
3aMBIKaIOLIEr0 CTBOpa, TO MOXHO FOBOPUTH O JICAHUKOBOM IMUTAHUHU
pexu. Ecii Xe oH riepeTeKaet 3Ty rpaHUIy, TO O «CTOKe» B OOBIYHOM
MOHVMAaHUH 3TOTO C/IoBa Peyb HE UAeT. HexoTophle NMpUBLIYHEIE [TOHS-
THS 3aMELIAI0TCS WHbIMHU: BOOOCOOpHLINT OacceH — JexocOOpHEIM
OacceitH, Bogopases — JIeA0pa3aes, CTOK BOIbl — CTOK Npjaa. CaMoe
pe3Koe pasznmune MeXAy AByMs Ha3BaHHBIMY BUJAMH CTOKA COCTOUT B
CKOPOCTHY TEUYEHUS: VI BOABl — 3TO METPHI B CEKYHAY, UL JIboa —
METPHI B TO/I.

B paifonax ¢ cypoBbIMU 3¥MaMM, OCOOEHHO B 30HE MHOTOJIETHE!
MEp3/I0Thl, pacrnpOCTPaHEH IPYroil BapuaHT HAKOIUIEHMS 3amacoB
«TBEpIOY BOABI» B peYHBIX DacceiiHax — Hameau. OCHOBHOM mpolece
UX BOCIIOJHEHMSI — 3aMEP3aHUE BHIKIMHMUBAIOIUMXCSA TPYHTOBBIX BOJI.
B pesynbrate HabmionaeTcsl nepeMep3aHMe MAJIbIX PeK 3UMOW U JO-
MOJHUTENHHOE TTOCTYIUIEHUE TATBIX BOJ B JIETHEE BPEMS.

Kouuemus peyHoro 6acceiina kak Haubosee NpueMaeMoi U yeT-
KO OYE€PYECHHOM caMOil IpUPOIOY eAMHULIEW B3ATa HA BOOPYKEHUE HE
TOJIbKO THAPOJIOTHEH, HO U 3KOJorueit (BogocObopHbIii 6acceiiH Kak
aKocucTeMA), JaHAwAadTOBeneHUEM (peyHO BomocOop Kak jaHAd-
wadrHag enuHUNA), reorpadueir (U3 BceX €AMHUIl pallOHUPOBAHUS
pedHoi OacceitH Haubonee ynobeH), TOYBOBEAEHUEM M TeoMopdo-
siorueit (BogocOopHbIl HacceitH Kak regoreoMopdosoruyeckas enu-
Huua). JdeiicTBUTENbHO, NIOOBIE TPAHUIIBI MEXIY BbLACHSIEMbIMU Ha
MECTHOCTH CYIIHOCTIMHM — NaHauadtaMu, 6MoMaMUu U OUOIIEHO3aMHU,
CTOKO(OPMUPYIOLIUMU KOMIUIEKCAMHU, MOYBEHHBIMU apeajiaMy — yc-
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JIOBHBI X OJTHO3HAYHO HEBOCIIPOM3BOJMMEI Ha ONHON U TOM Xe TeppU-
TOPUY JaXe NULIAMH, OObeIMHEHHBIMY OOHOM U TOM Xe CIielaIbHO-
cThio. B To Xe BpeMs cucTeMa BOIOPA3AENOB NEIUT 3EMHYIO ITOBEPX-
HOCTb Ha MHOXECTBO BOA0CcOOpOB 1100bIX pa3MEPOB B JII000M reorpa-
dbuueckoil 30He, YTO 3amevyarTiieHo Ha TOMorpadMuyecKuX Kaprax u B
1000 MOMEHT MOXET ObITh ONHO3HAYHO HCIIOIB30BAHO.

2.1.5. Bupapl nuTanus peK

B TpaauiiyoHHOM! TUAPOJIOTUN IPUHATO BBIAEASITD CIERYIOLIME OC-
HOBHBIE BApUAHTHI MUTAHUS peK: JOXIEBOE, CHETOBOE, IEAHUKOBOE U
noa3eMHoe. Takoe pasfeneHue 0UeHb YCIIOBHO M HE MOXET OBITD YeT-
KUM, 160 OCYIIECTBIIEHO IO HEOJHOPOIHBIM MIPU3HAKAM: IIEPBLIE /1Ba
HUCTOYHUKA MUTAHUSA pa3Nu4aloTcs 10 ¢ha3oBOMy COCTOSHUIO OCanKOB
CO BCEMM BBITEKAIOLUMU OTCIONA MOCHEACTBUSIMHU, a MOCIeAHNEe — MO
¢opMe 1 MeCTy HaKOIUIEHMS 3aracoB Boibl. Bce 4yeTwlpe MCTOYHMKA
MUTAHUSA He OJMHAKOBH I10 CKOPOCTY Biaroobopora, MpUyYeM IOj-
3eMHOE TIMTAaHUE U3 PA3IUYHbIX APYCOB BOJOHACHILIEHHBIX TOPU30H-
TOB B OTHOLUCHHUU BpEMEHU peaKlMU MOXET pa3iMu4aThcd B COTHU U
THICSTYU Pa3.

B TeyeHMe MHOTHMX JIET YITOPHO pa3pabaTelBayIMCh CIIOCOOBI pacyJie-
HeHYst TUaAporpadoB Ha 3TH YETHIPE COCTABISIOLIME OOLIETO CTOKA MO
HMCTOYHMKAM TUTaHUA. Takast mpolieAypa NpeaCTaB/sUIach BaXHON, Tak
KaK BIMSHNE Da3IMYHBIX BADMAHTOB NUTAHUS PEK CKa3bIBAETCA Ha
06J1Ke UX rTuaporpadoB CTOKA.

ITo GosmblOMy cyeTy 3anaqa pacujleHeHUs: TuaporpadoB [0 THIaM
NMUTAHUSA He SBNIIETCS KOPPEKTHOH MO MHOTUM TIPHUYMHAM:

* JIEJIAETCS TIOMBITKA ONPENEIUTD IT0 CYMME ClIaraeMble, NyCThb Jaxe
C MOMOUIBIO CAMBIX U30LPEHHBIX MAHUMYISAIUM;

* JIOXIEBOM M CHETOBOM CTOKH PEAKO CJIEAYIOT IPYT 3a APYTOM I0-
CJIEIOBATENLHO, Yalle BCEr0 — 3TO CMEIaHHOe MUTAaHUE C HEU3BECT-
HBIMU COOTHOIIEHUSIMU,

e OOMIMIA TaIblif CTOK, TaM, [Ae MMEIOTCS JeQHUKH, 4alle BCEro
SBJISIETCSI CHEXHO-JIEIHUKOBEIM;

* MOHATHE MOA3EMHOIO CTOKa B OBIIEM ciiyyae O4YeHb YCIOBHO U
HeomHpeleaeHHO (KaKoe pacCTOSIHUE BOJA JOJKHA IIPONUTH WIH CKOJIb-
KO BPEMEHH HaXOAUTLCS IO TOBEPXHOCTBIO CYILM, YTOOBI €€ rorazia-
HUE B PYCJIOBYIO CETh aCCOLMHPOBAJIOCH C MON3EMHBIM IMUTaHUEM?)

IMosromy mpencTaBneHHBIE BO MHOTHX M3AAHUSIX TAOIUIBI C pas3ae-
JIEHUEM CTOKA I10 YEeTbIpeM MCTOYHUKAM IMHUTAHUSI — He GoJee 4eM
YCIOBHOCTh. VI3BECTHBI Cclydyan M3MEHEHUs 3TuUX uubp B 2—3 pa3sa.
U 3To0 CcBSI3aHO HE CTOJILKO CO €1a60i TOYHOCTRIO U3MEPEHUMI U pac-
4eTOB, CKONBbKO C HEOMPENEeAEHHOCTHIO CAMUX MOHSITHIA.

CoBpeMeHHOe MaTEMATHYECKOEe MOIENIMPOBAHNE JaET BO3MOXHOCTD
OJHO3HAYHOTO OTpeJie/IeHUsI TUITIOB CTOKA: MTOBEPXHOCTHOTO, MTOYBEH-
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HOTO Y MOA3EMHOrO pPa3MUYHbIX APYCOB. PazneneHue xe q0XaeBOro u
CHETOBOTrO CTOKA NMPUHUMITUAJILHO HEBO3MOXHO, TaK KaK JOXIEBRIE U
TaJIble BOJBI YaCTO CMELIMBAIOTCA E1IE 10 CBOErO IMOMafaHus B IMOYBY.
K TOMY Xe OCTaeTcsi HeM3BECTHBIM, KaKas BOJAa IOlIa Ha MCTlapeHue
n (opmMuUpoBaHUE MOYBEHHON Bard, a Kakasg Ha NMOYBEHHBINX U MOJ-
3eMHBII cTOK. KOHEe4HO, 31eCch BO3MOXHbBI HOpMaNN30BaHHBIE pelle-
HUSA, HO OHU BCErJa OCTAHYTCSI HEMOJTHOLEHHBIMH.

2.1.6. ITouBennsie BOABI H HCHApeHUe

JIMHamMuKa Bjary B TMOYBE U PEroNuTe (MOBEPXHOCTHBIX PBIXJIBIX
00pa3oBaHUAX JTOOOr0 MPOUCXOXKIAEHUSI U CaMOro pa3HoOOpa3HOro
xapakTepa) KakK BO BpeMSsI IIOCTYILUIEHUS TalbIX U JOXIEBBIX BOM, TaK U
B NEPUOI UX PacXolOBaHUSI — OAMH M3 BaXHEHIUUX 3JEMEHTOB Ha-
3eMHOMR YaCTU THAPOIOrMdecKoro 1nukiaa. UMeHHo nmoysa nmocTaBigeT
BJIAry K UCMapAwoLeil MOBEPXHOCTU WK CIIOCOOCTBYET ee MOMaNaHUIo
B IIOA3€MHBIE BOJBI.

HNHTeHCUBHOCTD UCTIAPEHUS IUMUTHUPYETCS CTENIEHBIO YBJIAaXHEHUS
noyssl [2]. Ilpu BIaXHOCTH, MPEBBILUAIOLIEH MaKCUMAJIBHYIO BOIO-
YAEPXKUBAOINYIO CITOCOOHOCTD (MOJIEBYIO WM HAMMEHDILYIO BIArOeM-
KOCTB), UCTIapeHUe PaBHO HcmapsieMocTH. McriapeHue ¢ MoBEpXHOCTH
ITOYBBI M PACTUTENHHOIO TOKPOBA PABHO CYMMeE [TOTEPH BONBI BO BCEX
CNOSIX MMOYBBI. YeM HIXE PACIIONIOXKEH MMOYBEHHBIH CJIOM, TEM MEHbIUE
€ro BKJIaJ B CYMMAapHOE€ HUCHapeHHUeE.

Bonootnaya u3 moOoOro cjos MmoYssl OTCYTCTBYET L0 T€X ITOp, MOKa
€ro BJIArOCOAEPXKAaHUE HE MPEBBICUT MAKCUMAJLHYIO BOHOYAEpPXKUBA-
IOULYI0 crIocOOHOCTD. KaK TOJIBKO 3TOT ypOBEHb JOCTUTHYT, BCS HOITOJ-
HHTEJIbHASI BOJA MMOJIHOCTBIO NMOKMUAAET 3TOT CJIOM M IMOCTYIAeT B HIDKe-
cnenyomuit. Ecny HU3Kagd nHQUIBTpaliMOHHAd CIIOCOOHOCTh HEKOTO-
PBIX FTOPU3OHTOB HAIOXKUT OrpaHUYEHUS Ha CBOOOLHOE IIPOCAYUBAHUE
BOAbI, TO QOPMUPYETCS ITOUBEHHDINA CTOK. B 4YacTHOCTH, 3TO IPOUCXO-
JUT TIPU IPOTauBAHUU MPOMeEpP3LUeH JIEAOCUEMEHTUPOBAHHOH! TIOYBEL.

2.1.7. Tlox3eMHbIe BOABI W NOA3EMHBIA MPUTOK B PeKH

IMon3eMHBIMU HAa3bIBAIOT BOJBI, HAXOASIIMECS B BEPXHUX CIIOSX
Jnarocdepbl, B TOJUE Pa3sPYLUEHHBIX WIM TPELIMHOBATHIX TOPHEIX TTO-
poxn. Ocobo MoryT ObITh BBIIEIEHBI OA3EMHBIE KapCTOBBIE BOJIBI, 6O-
Jiee OOWIbHBIE U JUHAMUYHEIE.

IMonzemublil cTOK — SBJIEHUE, BKIOYaloliee B cebg TpU HOCIen0-
BaTeNbHble (a3bl: MepeMelieHUe UHOWIBTPALMOHHBIX BOA K YPOBHIO
MOA3E€MHBIX, HAaIllOpHOEe M 0e3HaIlOpHOE IBVIXEHUE IMOJ3EMHEBIX BOI,
PasrpysKy wiu BBIKJIMHABAHUE OCIEIHUX B THAPOrpaduyecKyio CeTh.

2 Burorpanon 3 3



PexxuM monsemMHoro croka LIUPOKO MEHAETCA B 3aBUCUMOCTH OT BUIa
NOPOXIAIMX ero IMMOA3EMHBIX BOA: BEPXOBOAKH, FPYHTOBLIX, TPCLUMH~

HBIX, KAPCTOBBIX, APTE3MAHCKUX, HAMl-, MEX-~ U ITOAMEP3JIOTHBIX. Bono- )

OOMJIBHOCTb COPHBIX ITOPO U TOABMXXHOCTD ITOA3EMHBIX BOA, KaK IMpa- |
BUJIO, YMEHBINAIOTCSA C DIYOUHOMH, MOITOMY MMEET MECTO BEPTHUKAlb-
Hasl 30HAJILHOCTDb ITOJ3EMHBIX BOZOHOCHBIX CTPYKTYP. MHTEHCHBHOCTE *
UCTEYEHHs BOX PA3TUYHBIX IPYCOB PE3KO U3MEHSETCSI C IIyOMHOI, O~

HOBpPEMEHHO YBCIHNYUBAIOTCA BpEMA PEAKLNUU U CJION 3amacoB BOJBI.

BpeMst peakii IOA3eMHOTO BOTOHOCHOTO FOPU30HTA (YTO-TO BPOJIE |
NOA3eMHOI0 BpEMEHU [06OEraHusA) — 3ITO MPOINODKUTENbHOCTb CHU-~ |
XEHMs pacxoia UCTeYeHUs OT €ro HavyaJlbHOTrO 3HayeHust O, 10 Ka- |
KOM-TO €ro omnpenejaeHHoi noaun, Hanpumep 10 0,50, (nepuon «mosy- :

pacxona») wiu 1o Q,/e (Bpemst penakcauuu), rae e = 2,718 — ocHo-
BaHKE HATYPaJIbHBIX JIOTapHPMOB. '

SIpychl MON3eMHBIX BOI, KIaCCUMUIMPYEMbIE ITO UX YYaCTHIO B MU~ |

TAHUM PEK, MOTYT OBLITh [TOAPA3NeIeHbI Ha CENYIOUIMe AT TPYIIIL:
¢ GLICTPOrO TPYHTOBOTO CTOKA;
* [PYHTOBOTO CTOKa;
* BEPXHETO MOA3EMHOrO CTOKa;
* [yGOKOro MoA3eMHOr0 CTOKA;
e ICTOPUYECKOTO NOA3EMHOIO CTOKA.

2.1.8. 3akoHbI coxpaHeHHs W BOAHBIA Oananc

B TpamuuuOHHON T'MAPONOrMY MOHATHE BOAHOTO OanaHca UrpaeT
OYEHb 3HAYMTENBHYIO ponb. McTOprs HayKU CBUAETEILCTBYET O IpS-
MOM UCITOJIb30BAaHMM 3aKOHOB COXPAHEHWS Uil HEKOTOPBIX MPaKTHU-
4eCKHMX OLEHOK Ha 3Tale HeAOCTaTOYHOrO MOHHMAaHUS KOHKPETHBIX
GHU3MYECKUX MTpoLeCccoB. Tak, U B TUAPOJIOTMHM «METOJ BOAHOTO DaaH-
Ca» 4acTO KUCIIONIB30BAICS [UISI CAMBIX Pa3IMUYHBIX OLEHOK U PacyeTosB,
HO Bcerga nMpuGmuxeHHbX. B 0CHOBE 3TOro MeTona JIeXXUT yYeT BCex
3JIEMEHTOB YPaBHEHHUsI BOMHOro banaHca. B 3aBUCHMOCTH OT ITOCTaHOB-
KM 3334y 3TO YpaBHEHHE CIYXWIO WX JUIS OTIpeAeIeHUsT HEU3BECT-
HOTO CBOErO WICHA, WJIM JUISE KOHTPOJS («YBSI3bIBAHUSI») MIPU OLIEHKE
BCEX 3JIEMEHTOB BOJHOTO OajnaHca.

YacTo ypaBHeHHe BOIHOIO OanaHca Kak Obl openensno ¢popMmy
OIMUCAaHUS TUAPOJIOrUUECKOro COCTOSIHUS TON WX MHOH TEPPUTOPUH.
Jns paciiypenust aToi ¢hopMbl peYHOM CTOK OOBIYHO pasiesisiicss Ha
CBOM COCTaBJASIOUIME, HAMPUMEDP Ha MOBEPXHOCTHYI) U MON3EMHYIO.
Camo pa3nu4yeHHe MOBEPXHOCTHOTO U MOA3EMHOrO CTOKA, CTONb YeT-
KO OCYILIECTBASIIONIeeCs TIPH MaTeMaTUIeCKOM MOIEIMPOBAHMU, ITOJTHO-
CThIO HEOTPEAEJICHHO MPU 3MITUPUUECKUX OLIEHKaxX TUIa TPaIuiMOH-
HOI'O pacwieHeHUs ruaporpadoB cToka.

Morjio nokasarbes, YTO 3aga4ya U3y4YeHus BOOHOro bGanaHca siBJis-
JIACh YYTh JIM HE [IABHOM LIEJIBIO TUAPOJIOTUU. DTO MPOU3OIIIO BCIIE-
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cTBME TOTO, YTO 3aKOH COXPAHEHMS MAacchl (B JaHHOM Cllyyae MaccChl
BOJIbI) KacaeTcst OHOBPEMEHHO BCEX 3BEHbEB HA3eMHOM YaCTH IMApPO-
NOrMYECKOro LYK, U3YYEHHE U MOAEJIUPOBAHNE KOTOPBIX AEHCTBU-
TeJIbHO SBASIOTCA 3alayeil coBpeMeHHoi runponoruu. Yo xe Kacaer-
csl MOJENe# IpoLeccoB POPMUPOBAHUS CTOKA, TO 3aKOHBI COXpaHe-
HUA JIeXaT (MJIM JAOJDKHBI JIeXaTh) B OCHOBE BCEH aJITOPUTMUYECKOMN
CUCTEMBI 3TUX MOJEIEH.

33aKOHY COXpaHEHUSI MAcchl B JAHHOM KOHTEKCTE COOTBETCTBYET
ceAyloHiee YypaBHEHUE BOAHOIO OajaHca:

dH/dt =il+i2—el —e2-e3-ql-q2+q3-q4,

rie { — BpeMs; H — ruaponorudeckas mepeMeHHast COCTOSIHUS pevYHO-
ro bacceitHa — cyo#l BoAbl, HaxoxsuieHcs B 1oboM Buae (Boaa B IO-
yBe, CHEXXHOM TOKpOBE, JieNHUKAX, HajlelnsdX, BOIOeMaXx — O03epax,
0ojnoTtax, npyaax 4 JiyXax, BOIOTOKaX — Py4ybsiX M peKax, HOI3EMHBIX
BOIIaX, EMKOCTSX IepeXBaTa BOABI PaCTUTEJbHBIM ITOKPOBOM, OMOJIO-
rMYECKUX CUCTeMax, aHTPOIOTeHHBIX CTPYKTYpax); B IPaBoil 4acTH
ypaBHEHUS — WHTEHCHUBHOCTH: il — 0cCaikoB, i2 — KOHIEHCalUU,
el — ycrnapeHus C NNOBEPXHOCTU BOJbl, €2 — KUCITApEHUS C TIOBEPXHO-
CTH TOYBBI, e3 — TpaHCHUpauuu, gl — CTOKa BOABI B 3aMBIKAIOLIEM
CTBOpE, g2 — TOA3EMHOIO OTTOKA BOABI 3a Mpeneasl OacceitHa, g3,
g4 — TIpATOKa ¥ OTTOKA BOABI Yepe3 JUHUIO Bomopasaesa (B Toukax
TPAaH3UTHOTO MPOTEKAHUS UNU OudypKamuu).

INockomnbky ha3oBele nepexoan! BoAbl (3aMep3aHue, TassHUE, UCTIa-
peHue, KOHAeHCcallYs) BO MHOIOM OIpEeNeNsioT (POPMUPOBAHUE U De-
SKUM CTOKa, TO 3aKOH COXPaHEHUSI SHEPIUU UTpaeT HE MEHEE BaXHYIO
pOJNb, YEM TOJILKO YTO ONMUCAHHBIM:

dT/dt =s1—s2+rl+r2+r3+rd+r5+r6+r7+r8§,

rae T — sHepreTYeCcKas nepeMeHHas COCTOSAHUS peyHOro bacceiiHa —
KOJNUYECTBO TEIUIOBOM 3HEepruu, comepxatieiics B OacceilHe (B mo-
4Be, CHEXXHOM U JIEAOBOM [IOKpOBE, TOPHOU Mopone, MOA3EMHEIX BO-
Jax, BOHOEMax U BONOTOKaX, OroMacce, aHTPOIIOTEHHBIX CTPYKTYPax);
B [paBOM 4acTW YPaBHEHUS — HMHTEHCHUBHOCTH: s| — CyMMapHOro
TIPUXOJIa COMHEYHOU MIIN MHOW KOCMUYECKON paauaLiyu, s2 — BCTpey-
HOU M OoTpaxxeHHOU paluauuu, rl — TeruoodbMeHa MoACTUIAOLIeH
NIOBEPXHOCTU U aTMOCHEPEHI, F2 — MIpUXO0Ja TEIJIOBOYM 3HEPIMU BMe-
CTe C OcaaKaMu, #3 — 3aTpaT 3Hepruu IpH Pa30oBHLIX EPEXOAAX BOMLI,
r4 — 3aTpaTr 3Hepruu NpuU (PU3UKO-XUMUYECKUX, XUMUYECKUX H
OMOXMMUYECKUX MpOLEccax (pa3oXeHUe MEPTBBIX OCTATKOB OUONO-
FMYEeCKUX BEUIECTB, CMAa4MBAHHUE CYXOIO IPYHTA, pACTBOPEHUE XUMHU-
YECKMUX BEUIECTB, IPUPONHBIE MOXAaphl), +5 — BBIIEJAEHHUS TeIia Npu
AucCUMNALKy MOTEHUMAIBHONW 3HepryuU BOABI IIPU ee ABVDKEHUM OT MECT
(hopMUpOBaHUs CTOKA IO 3aMBIKAKOWIErO CTBOpa, 76 — BhINEJIEHUS
TEeIUIa 3a CYET 3HAOIEHHBIX IeOJIOTMYECKUX MPOIECCOB (M3BEPKEHUS
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BYJIKAHOB, 3eMJIETPSCEHUs), r7 — BbLIEJEHUS Terla NpU HaaeHUU
METEOPUTOB, /8 — MPSIMOTO BbIIENEHUS TEIUIAa aHTPOIMOTEHHBIMU CTPYK-
TYpaMH.

2.1.9. Pexnm, ruaporpadsl H XapaKTEePUCTHKHA CTOKA

TpanuiMOHHAsT TUAPOJIOTUS MTOA PEXMMOM PEYHOTIO CTOKA BCErna
ITOHMMaa OMUCAHUE TOrO BIIEYATACHUS, KOTOPOE OCTAIOCH Obl Y Ha-
OsmrogaTenst, IpocTarBait OH Ha 6epery peKU IHU Y HOYU ToJl 33 TOAOM.
OH Buaen Obl, KAK YPOBEHb BOABI MOAHUMAJICS U Mafai, U KaK MeHs-
JIACH CKOPOCTY TedyeHUst. OH ouryTu1 661 OYpHOCTD MTONMOBOAUN U JIOXK-
JIEBbIX [TaBOAKOB M OE3MSITEXHOCTh MEXEHU. TpY ITepedUCICeHHBIX SIB-
JIEHUS eCTb MOCIENOBATEIbHO CMEHSIOMUE ApYr Apyra ¢a3bl BOJHOIO
pexXuma.

Bonee coBpeMeHHbIE OIMUCAHUS PEXHMMa PEYHOrO CTOKAa MJUTIOCT-
pupyorcs rpadukamu 1 uudpamu. OnHAKO HUKAKKME OMUCAHUS U
HMKaK{e pa3po3HEeHHBble IUMPB HE MOTYT 3aMEHUTb HeIpEepbIBHBIE
(Ha caMOM QeNe OUCKPETU3MPOBAHHBIE C CYTOYHBIM WUJIM DOJiee Men-
KVM IIaroM) ruaporpadgysl CTOKAa, HECyuiye BCH IMOJHOTY HeHCTBU-
TEJIbHOU MHGOpMalLMY O PEXMME CTOKA 3a MHOTUE T'OMbL.

Ha nmpuaraemMsIx pucyHKax POJEMOHCTPUPOBAHEBI HECKOJIBKO MU/~
porpad)oB CTOKa ISl HECKOJIbKUX peK Poccuu 3a oTHesbHble Foabl (pUC.
2.1-2.5).

BayM4uBBlil 4MTaTeNb, aHATA3APYA 3TU ruaporpadsl, MOXET 3a-
METUTH PSI UX OTJIMYUTEIBHBIX CBOMCTB, CBA3aHHBIX C OCOOEHHOCTS~
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Puc. 2.1. Tuaporpad croka Ha p. O6un y Canexapna (F=2950 Tric. kMm?), 1989 1.
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Puc. 2.2. Tunporpad croka Ha p. Enuceit y Hrapku (F=2440 teic. kM2), 1996 1.

MU peyHbIX GacceitHoB. Hampumep, oueBuaHoe Bo3neiictBue Jlanox-
ckoro 1 OHEXCKOro 03ep Ha OTHOCHUTENbHYIO BHYTPUTOOBYIO PaBHO-
MepHocTb ctoka HeBwl. My, npu moytu paBHOBENMKUX DacceifHax,
Oosiee yeM TPEXKPaTHOE MMpPEBbIIIEHNE MAKCHMAJIbHBIX PAcXon0B Ha
Enucee u JleHe (mato 1 Haropssi) no cpasHeHHIO ¢ O0bi0 (B OCHOB-
HOM HU3MEHHOCTH M 60N0Ta).
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Puc. 2.3. Tnaporpad croka Ha p. Jlene y Kioctopa (F=2430 tric.km?), 1982 1.
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Puc. 2.4. Tupporpad croka Ha p. Here y Hosocapatosku (F=281000 km?),
1979 r.

Tem He MeHee yenoBeyeCcKass CKJIOHHOCTh K YIPOLIEHUSM IIpUBe-
Jla K MONBITKaM OTOOpa3uTh rujporpad KakvM-TO MalbIM HaGopoM
nudp — XapakKTeprucTUKaMH CTOKaA.
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Puc. 2.5. M'naporpad croka Ha p. benoit y Apckoro Kamusa (F=2300 km?),
1999 r.
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Cpeau nocnaenqHUX BBIAEHSIOTCS XapaKTEPUCTUKU ABYX TUITOB!

* UMEIOLIUE BITONHE CTPOroe 3HadyeHue (CpeHYe CYTOUHbIE U TO0-
Bbie Y [OIOBbIE IKCTPEMAJbHBIE PACXOMIbI);

 HECcyLIUE B cebe HeOTIpeAeTeHHOCTD BplIEIeHU M HEYETKOCTh Olle-
HOK (00BEMBI TI0JIOBOIBS, NOXKIEBLIX ITABOAKOB, MEXEHU).

Takue XapakTepUCTUKM, KaK CpeJHUE MECSYHble WIU AEKaIHble
pacxoipl, ONpPeAeNsOTCs abCONIOTHO OJHO3HAYHO, HO O0JIAAI0T TEM
HEONHOKPAaTHO OTME4YE€HHBIM HEAOCTATKOM, YTO B pa3Hble FOABI MOLYT
OTHOCHUTBCSI K Pa3IMYHBIM «(a30B0O-0MHOPOAHBIM» nepuonaM. UHorna
B HEKOTOPBIX reorparyeckKux paioHax He3aKOHYEHHOCTh TAKUX TIe-
pUOAOB K 1 SHBaps TIpYBOIWIA K MOXENAHUSAM BBEJECHUS MOHATUS O
TaK Ha3bIBAEMOM «TUAPOJOTHYECKOM rofe», OOBIYHO UCYUCIISAEMOM C
KaKOi-Inbo ynoOHON «KpYIIoit» AaThl MO3JHENH OCEHU.

MoXHO chenatb BbIBOI, YTO OGOCHOBAHHBIMU IIEPUOAAMU OCPEN-
HEHWUS JUIS TUIPONOTMYECKUX TIPOLIECCOB (TaK Xe KaK U Ui BCeX UHBIX
MIPUPOMHBIX ABJIEHMIT) MOTYT OBITh TOJIBKO T€, KOTOPBIE IBJISTIOTCS CJIe/ -
CTBHEM aCTPOHOMUYECKON Hen30exXHOCTH. DTO CYyTKM M roisl. [1oato-
MY BIIONIHE 3aKOHOMEPHBIM A€TepPMUHUPOBAHHBIM SIBJIEHUEM IPEICTaB-
JISIETCSE CYTOYHBIA U TONOBOI XOI PasIUYHBIX THIPOMETEOPOJIOTHYE-
CKHUX 3JIEMEHTOB U IOKa3aTeseil.

Korna BMecTO Takux «3aKOHHBIX» TIEPUOAOB PACCMATPUBAIOTCS (ha-
30BO-OIHOPOIHBIE MEpUObl (B Mpeneliax rola) Wix IpyNIupOBKYU JIET
pa3IM9HON BOMHOCTM U PAa3HOTO poAa LMKIBI (32 MHOTONETHE), Cpa3y
BO3HUKAIOT HeolpeneneHHOCTH. MICTopus riApOMeTeopoIoTuy U300H -
JIyeT U3OIIPEHHBIMU IOTBITKAMU OTHICKATH 3aKOHOMEPHOCTH B IIMK-
JIAYHOCTY TIPUPOIHBIX siBIeHui. Ho HUKIIBI OTINYAIOTCS OT «3aKOHHBIX»
MEPUONOB UMEHHO TEM, YTO TPAHMIBI X COMHHUTEIbHEI, TIPOIOIIKU-
TeIbHOCTY Pa3NMUYHBI ¥ CAMU TIPU3HAKHM KX BBIIEIECHUS YCIOBHBL.

B pe3ynbrare yBie4eHUs] MHTerPaIbHLIMM XapaKTepUCTUKAMU BMeE-
CTO MOCTPOEHHMS LEJILHOIO YYEHUsT O CTOKE KAaK €IMHOM HETpPepbIB-
HOM, HO CHJIbHO M3MEHSIOLIEMCS BO BpeMEHU M IMPOCTPAaHCTBE IIPO-
LieCCe IMOSIBUIACH HEKasl TIOYTH He3aBHCHUMas MTOCIeN0BATENBHOCTD OT-
JIEJIBHBIX Pa3[e/ioB O FOJIOBOM CTOKE, O €r0 BHYTPUTOAOBOM pacripele-
JIEHUH, O MAKCUMAJIbHOM U MUHMMAaJILHOM CTOKe. Takoe pa3o6uieHue,
Ha OTIpe/ieJICHHOM 3Tale Jaxe ynoOHOe U MOJIe3HOE, B KOHEYHOM cye-
T€ MPUBEJIO K HETOJHOUEHHOCTU B3MIAA0B Ha GOpMUpPOBAHHME CTOKA
Kak enuHoro seineHus. IlocnenHee ObUIO MOAMEHEHO cepUeil HEKOP-
PEKTHBIX MOHATUI — «GhOPMUPOBAHHUE TOLOBOTO», «(POPMHPOBAHUE
MaKCUMAaJIbHOTO», «(OPMUPOBaHNE MUHUMAIBHOIO CTOKa».

2.1.10. ITpocrpancTBennple acnekTbl HOPMAPOBAHHUSA CTOKA

®duspka mnporeccoB (GopMUPOBAHUS CTOKA B JIIOOOM MECTE CYLUH
OIMHaKoBa. JIpyroe nesao, 4To yCIOBUS UX MPOTEKaHUS Ype3BbIYAHO
pasHoobpa3Hdbl. I1o3TOMY pasnuyHbie YacTHBIE MPOIECCHI B YCIOBUSX
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Ype3MePHOro MOCTYIUIEHMS BOIBI HAa MOBEPXHOCTH CYIUM WIH €€ JIU-
MUTUPOBAHUS MPOABISIIOTCS NO-pa3HOMY, a MHOrAa Kak OBl OTCYT-
CTBYIOT BOBCE WJIM, HA00ODOT, ONpPEAENSIIOT CUTYALUIO.

Konnemnuus eaAuHcTBa MpolieccoB GoPMUPOBaHUS CTOKA B JIUTEpa-
TYpe IO M'MAPOJIOTHUY Yallle Becero He dhopmynupyetcst. Harporus, MoXXHO
BCTPETUTh YIIOMUHAHKS 0 O0NIbIIOM pa3HooOpas3uy MpoIIECCOB CTOKA B
pasNnM4YHbIX reorpaduyeckux ycnosusax. Eciu nepeiltu Ha 6onee cTporuit
A3bIK MaTeMAaTHYECKOTO MOMAEIMPOBAHUSA, TO MOXHO YTBEPXIaTb, YTO
MOIENb JOJDKHA OBbITh €AMHOM, a BCe IIPUPOAHBbIE OCOOEHHOCTH YCIOBUM
¢$hopMupoBaHUA CTOKA JO/DKHBI OTOOPAXATLCS MapaMeTPUYECKU.

IMpocTpaHcTBEHHBIE OCOOeHHOCTH HOPMUPOBAHUS CTOKA SIBJISIIOT-
S TIPSIMBIM CJIENCTBUEM MIPOCTPAHCTBEHHOM HEONHOPOLHOCTHU IIOBEPX-
HOCTHU CYLIY U KIIMMAaTU4ecKux yciaosuit. Ho, roBops o Takoit HeonHo-
POTHOCTU, CIENYET MOCTOSIHHO MMETh B BUIY MaclITabbl ee paccMoT-
peHusi. Bo Bcex Haykax o 3emuie NMpUCYTCTBYIOT Pa3HOIO POAA KJiaccu-
(huKauu MpoCTpaHCTBEHHBIX MACIUTa00B pacCMOTPEHUS Pa3TUYHBIX
SIBJICHUN WK GOPM CYIIECTBOBAHUS MPUPOAHBIX 00BeKTOB. OOImIEN3-
BECTHHI TaKMe TepMMHBI, KAK MaKpo-, Me30- U MUKPOKIUMAT, MaK-
po-, Me30- U MuKpopeibed. Koraa Tpex TakcoHOB He XBaTaeT, I1OSIB-
JIAI0TCSl JOMONHUTENbHBIE, TaKUe KaK «IOKAJIbHBIN», «30HAILHBI»,
«CUHOMTHYECKUI» MacIITabbl WU ApYyrHe, 60Jjiee YaCTHBIE M CIELH-
dbuyusle. [IpuHATOr0 OOLIEHAYYHOTO KONMMYECTBEHHOTO COMIPOBOXIE-
HUS 3TUX TEPMUHOB I10Ka HET, HA00OPOT, NIPUCYTCTBYET Mellalolliee
pasHoobpasue.

JnuHbl ¥ MI0WAAU, COOTBETCTBYIOIME pa3HbIM MaciutabaM pac-
CMOTPEHUSA TEPPUTOPUU U MO3TOMY Pa3HO CTEIeHW TeHepaTu3aluu
nHbOpPMaNUK, LUEIeCO00pa3HO UCHUCTATL CAECAYIOIUMU NECATUYHDI -
My paspsanamu uudpsl 1 (B KavyecTBE €AUHMII JTUHEWHBIX pa3MepoB
HMXeE Be3fe NPUHAT KUWIOMETP, a IUTOIAAHBIX COOTBETCTBEHHO KBaJ -
paTHbIf KwioMeTp). [ KOHKpPETHBIX MacIITaGoB yKa3aHbl UX I0Jb-
HOCTb WJIM KPAaTHOCTB:

JOJILHOCTD: ¢ — MUKPOMacIITab — COTble — JNEeCSTUTBICIYHbIE; § —
MUKPOMAcCIITa0 — NEeCSIThIE — THICSIYHBIE U COTHIE; Y —
MUKpOMAcUITad — €AUHUIIBI — HNECSTHIE U eIMHHUIIBI,

KpaTHOCTb. ME30MacIUTad — AECITKU — JEeCSITKH Y COTHM; Makpo-
MacluTab — COTHM — THICAYU M AECSITKU THICSY; Mera-
MAacCIITad — THICSYM — COTHU THICSY ¥ MWUITMOHBE, TJI0-
OaybHBIN (TUTaHeTapHBIA) MaciuTab — KOHTHMHEHTHI M
cylla B LEJIOM.

3nech Xe cpaly yio0HO ¥ yMEeCTHO yKa3aTh MaciuTtabsl reorpadpu-
YEeCKMX KapT, MOAXONAIUMX ITPHU paboTe ¢ peYyHBIMU OaccefHaMu pas-
HBIX pa3MepOB IIPU Pa3IMYHBIX MaclUTabax UX pacCMOTPEeHUS (B 3TOM
[IPEUIOXEHHUH CIIOBO «MaclUTad» UCITONB30BAHO OMHOBPEMEHHO B JBYX
€r0 Pa3JIMYHbIX BADHAHTaX; BAXHO HE CILyTaTbh, YTO MPU DOJBIIMX Mac-
Tabax pacCMOTPEHMSI UCIIONb3YIOTCS MEJIKOMACIUTaOHBIE KapThl, U
HaobopoT):
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MHUKPOMAcIITa0 1:100 — 1:10000;

Me30MaciuTad 1:25000 — 1:100000;
Makpomaciurab 1:200000 — 1:1000000;
Meramacurad 1:2000000 — 1:10000000;

DI00AILHBI MaclITab 1:20000000 — 1:100000000.

IMpu pacnipeneneHHOM MOJAENMPOBAHUY CTOKA JOJDKHO COOJIONATE-
ca MpUOIMXEHHOE COOTHOLIEHUE MEXAY MaciutabamMu peyHoro Oac-
CeifHa M ero 3JIEMEHTOB, NIPUHMMAaEMBbIX 33 YCIOBHO OHHOPOAHBIE, —
3TO [1Ba COCEAHUX TAKCOHA.

MukpoMacirabusle 0CO0EHHOCTY (GOPMHUPOBAHUS CTOKA MOXHO
HabI101aTh, HAXOISCh HEMOCPEACTBEHHO B IpeAesiaX 3JIeMeHTapHOro
Boaoc6opa. CoOCTBEHHO, N10ObIE HA3EMHBIE «TOYEYHBIE» HAOMIONEHUS
W U3MEPEHHUS MPOU3BOIITCS TONIBKO TaK.

CucremaTudeckye MUKpOMacuITaOHbIE HEOAHOPOIHOCTH B ITEPBYIO
O4YepEnb CBSI3aHbI C IOJIOXKEHUEM pacCMaTPpUBAEMOro y9acTKa Ha CKIIOHE.
Ha nocneaHeM ycTaHaBIMBAaeTCSA HEKOTOPOE AMHAMHUYECKOE PaBHOBE-
CHe MEXAY CBOMCTBAMU MOYB Y PACTUTEIbHOCTH, BIUSIOUMMY Ha IO-
YBEHHYIO THAPOJIOrUI0, ¥ BO3MOXHOCTSAMU IBUXEHUS BOIBI, UTO SB-
JisieTcst periawuM ¢GakTopoM npy hopMUPOBAHUM TUIIA MTOYBLI. B nipe-
Jieax CKJIOHA MOYBBI pa3BUBAIOTCS OOBIYHO Ha OJHUX U TeX Xe MaTe-
PUMHCKHMX TOPOAAX, HO Pa3IMYaroTCsl BCAEACTBUE MECTHBIX U3MEHEHU !
B CHCTEME CTOKa.

IMocnenoBaTeIbHOCTh N3MEHEHM CBOUCTB IMOYBLI OT BOAOPA3/IENIOB
K OCHOBaHUIO CKJIOHOB ITOJIYYMJIa B TTIOYBOBEAEHUY CIIEUATBLHOE Hal-
MeHOBaHUe «KaTeHa». [TocnenHsas B KaKoW-TO Mepe YHaclaeAoBaHa OT
KJIMMAaTa He OYeHb Aanekoro npoloro. OcHOBHbIE (PAaKTOPBI KaTeHap-
HOI nudydepeHranuy — Ipouecch nepeHoca (3po3ug, OMON3aHHue
MMOYBBI, JABUXEHUE MOYBEHHBIX Macc), ONpeneisieMble KPYTH3HOM,
JUIMHOM U (pOpMOii CKIIOHA. B HMXHEI 4acT¥ CKIOHOB ODBIYHO HabTIo-
naetcst bojyiee cnadbiil peHaXx, 4eM B BepxHelt. [1oaToMy yyacTku Tep-
PUTOpUHU, TIPUMBIKAIOUIME K PYCIaM, BO BpEMS CHEIOTAsiHUS U BbITIa-
NEeHUs Jox el 00UNMbHO HAChieHb! Bofoi. C pOCTOM UHTEHCUBHOCTH
MTOCTYIUTEHUS BOIBI MOBEPXHOCTD IMOATOILIEHHON TEPPUTOPHUM MOXET
yBennuuBathesd. Ha rugporpadax croka saeMeHTapHBIX BOAOCOOPOB
MPSIMOM CTOK C MOATOIUIEHHOM TEppUTOPUK OOBIYHO OTMEYeH YeTKO
BBIpaXX€HHBIMU OCTPLIMHM NMUKaMH. Eciu KIMMaTHYeCcKas U Jaxe ITo-
rofHasl CUTyaldH JUIS 3JEeMEHTApHOro Boaocbopa MpeacTaBIsiOTCs
bonee WK MEHEe OIVHAKOBBIMU, TO MHTEHCUBHOCTU (POPMUPOBAHUS
CTOKa 001aialoT 00JIbIUIOM TPOCTPAHCTBEHHON U3MEHYYBOCTBIO.

HononHurensHble 0COOEHHOCTH HA YCAOBUST OPMUPOBAHUS CTOKA
HaKJIaABIBAIOTCS B PE3Y/IbTaTe Pa3sNnU4YMii B IPUXOAE TIPSIMOM COJIHEY -
HOI pamuanyy Ha CKJIOHBI, UMEIOIINE Pa3Hble OPUEHTAIUIO U YIJIBI
HakJIoHa. Mukpopenbed B 60JbLION MEPE OTIPENEAIOT MUKPOKIUMA -
TUYECKUE OCOOEHHOCTU, Ha KOTODHIE HEMENICHHO PEarupyroT MECT-
Hasl paCTMTEJILHOCTE U hopMupoBaHue cToka. Yacro nanamadTsl pas-
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JIUYHBl HA MTPOTUBOIIONOXHBIX CKJIOHAX AaXe OIHOTO U TOTO Xe dJjle-
MeHTapHoro Bogocbopa. Ocobo pasUTeNLHBIMU TaKUe KOHTPACTh! Obl-
BaIOT B ropax.

[Ipu nepexoje OT oqHOro Macurtada K ApyroMy HeuzDex)HO ocylLe-
CTBJISIETCSL MOCJIEAOBATENbHASA TeHEPATU3ALUS XapaKTEPUCTUK pelibe-
da, NouBkl, PaCTUTENLHOCTH, KiiMMaTa, CTOKAa. TOYHO TaKoOi Xe IToj-
XOJI JOJIKEH COXPAHATBbCS M MPpU MAaTeMAaTHYECKOM MOAENHMPOBAHUU
TIPUPOIHBIX TTPOLECCOB, B YACTHOCTH MPOLECCOB (POPMUPOBAHUS CTO-
Ka. [1oaToMy U peanu3auuul ODHUX U TeX Xe MOIeNeil MOTYT OBbITh U
MMKpOMacIUTaOHBIMU (YUUTHIBAIOLUMMU BCE BO3MOXHBIE MOIPOOHO-
CTH, HO TIO3TOMY OFPAaHUYEHHBIMU TEPPUTOPUATBHO), U ME30-, U MaK-
po-, U MeramaclITabHbIMH, a TakxKe M rjobanpHeiMu. M ecnu xakasi-
b0 MOAENb C 3TUM He CIpaBJsieTCsI, TO 3TO CBUAETENLCTBYET O €¢
HETOJHOILEHHOCTA WU O YeM-TO ropasfo 0ojiee cepbe3HOM.

Ta camas rexepanusaiusi, KOTopasi UIpaeT CTOJb ONpeResoLIyIo
poJib B KapTorpadumu, JIEXKUT U B OCHOBE JIIOOOI0 TEPPUTOPUATLHOIO
OMNMCaHUS MIPUPOIHBIX SIBJIEHUI, B TOM YHCIe U GOPMUPOBAHUS CTO-
Ka. lenepasuzayus — npoueaypa GUIbTpALMK KHGOPMAIUU C LENBIO
OCBOOOXIEHUS €€ OT BTOPOCTENEHHBIX AeTaNel, MePeCTAIOUX UMETh
Kakoe-n1100 3HaYEHUE HA JaHHOM YPOBHE PaCCMOTPEHUS BCIEACTBHE
CBOE¥ MPOCTPAHCTBEHHOU MaNOCTH.

IMosiBuBLICECS B paGoTax Mo KapTorpaduu yTBepXIEHHE, YTO B
NIpoLecce reHepAIM3aluU IIPOUCXOISAT He TOJBKO HeU30eXHbBIE MOTe-
pY 4acTu MHGOPMAIIMK, HO M PHOOPETAETC s KAYeCTBEHHO HOBAsl UH-
dbopmalius, ecTeCTBEHHO, He COOTBETCTBYET HeMUCTBUTEIbHOCTH. py-
TOe JIeNIO, YTO JIMKBUIALMS HECYLICCTBEHHBIX ICTajleld M YIPOLIEHKE
OYepPTAHUI OCTABJIIEHHBIX OOBEKTOB CIIOCOOCTBYIOT BBISIBAEHUIO 10 CUX
nop MHQOPMAaOHHO 3aMAacKMPOBAHHBIX 3aKOHOMepHOCTe#. Ho aT0
He MOpOXIeHue HOBOM uHpopManuu, a co3maHue Oosee xkompopT-
HBIX YCJIOBUMH g 60Jiee KpynHOMACIITAOHOro aHanu3a. 91o, o6pa3Ho
TOBOPSI, YIaNeHUE TEX CAMbIX IEPEBbEB, U3-3a KOTOPHIX HE BUJIHO Jieca.

Kaprorpadus eue coxpaHuia MHOTUE KJIACCUUYECKHUE MIPUEMBI I'e-
HEPATU3AUK, He YyXIble HEKOTOPOro cybbekTMBM3Ma. IlonHOCTBIO
CTPOr ¥ OJHO3HAYeH aJIrOPUTM CKOJB3SLIEr0 MPOCTPAHCTBEHHOIO
OCpPeIHEHMS1, TeHepaIU3YIONIUi [IU(POBYIO KapTy KPYITHOIO MacIuTa-
Da B Kapty Oomnee menkoro. 3mech MOXHO TOJILKO MOCIOPUTH O Mpe-
UMYLIECTBAX TEKCATOHAJILHOMN CETKU Nepel NPpAMOYIOJIbHOM.

Wrax, ocobenHocTy popMUpOBAHUS CTOKA, BHISIBJIEHHBIE IIPU Pa3-
JIMYHBIX MACHITabax pacCMOTPEHUS, OTHOCSTCS He K CYIIHOCTY MPOTe-
KaloLIUX ITPUPOIHBIX MPOLECCOB — OHM BCEIIA OJHU U T€ Xe, a K
CTeneHU MOAPOOHOCTU YBUICHHOIO U OCO3HAHHOTIO,

IIpencraBieHust 0 CTOKE BOOOUIE U 00 OCOOEHHOCTSX ero (popMu-
poBaHUsI B 00Jee KPYyIHbIX DacceiiHax 1 Ha OoJsiee 3HAaUUTENbHbBIX TEP-
PUTOPUSIX, COOTBETCTBYIOLMX ©0JIe€ BHICOKUM YPOBHSM paccMOTpe-
HUS, Y4eM MUKpPOMACIITAOHbIM, CKIIaAbIBAIOTCS B PE3YJIbTATE MPOBENE-
HUS CJIEAYIOIIMX BO3MOXHBIX NIPOIEAYP:
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e reHepaIM3aluy, TUIU3AIMHU, OCpefHEHU U 0000weHus uudop-
Malluy, MTOJyYeHHO Ha Ha3eMHOW METeOpOJIOrMYECKOW CeTH, a Tak-
e Ha IUIOU[AaKaX U MaIblX BOAOCOOpaXx MUKPOMACIUTaOHOTO YPOBHS;

¢ O0OOLIIEHUS JAHHBIX HAOIIOJAEHUH 33 CTOKOM B 3aMBIKAIOLIMX CTBO-
pax pe4yHbIX GacceitHOB Me30-, MAKpO- U MEramaclITabHOro ypoBHEH;

e IPOBENEHUS M CUCTEMATU3ALMH [UIOMIAMHBIX JMCTAHIIMOHHBIX Ha-
fmogeHMi pasHoOro Maciuraba 3a CHEXHBIM ITOKPOBOM, TeMIIepary-
POt U BIQXHOCTHIO ITOUBBI U APYTMMH [10KA3aTENSAMU COCTOSIHUS ped-
HbIX OacceitHOB;

* UCMOJIH30BaHUA CBEAEHNI 00 OcafKax no pajapHbIM U CIYTHUKO-
BBIM U3MEpEHUAM pPa3HOoro Macluraoa.

Me3zomaciutabHOMY «B3IJISIAY» Ha TY WM MHYIO TEPPUTOPUIO OT-
KpBIBAIOTCH DacceiHBI Manblx pekK. Euie pasiuyuMbl 3jeMeHTApHEIC
BOAOCOOPHI, HO BOCIIPMHMMAIOTCS OHM YK€ KaK eAMHOe 1eloe. ¥YcMat-
PUBAIOTCS MECTHBIE OCOOEHHOCTH KIIMMATHYECKUX Pa3Iu4uii, YTO 0cob0
SIPKO IIPOSIBJISIETCY B FOPHBIX ycaosUsX. Boobiue B ropax, maxe B 6ac-
ceitnax momanpio 100 wiau 1000 kM2, MHOXECTBO 3JIEeMEHTapHbIX BO-
n0cOOpOB pa3dpocaHO MO Pa3HBIM BBICOTHBIM M JIAHAILA(THBIM 30-
HaM, YTO IIPMBOLMUT K Pa3IM4YUsAM B CPOKAX M MPOJODKATEABHOCTU
cHeroTasiHus U deHonornueckux BAMAHUR. Ckomnb3siiee MpoCTpaH-
CTBEHHOE OCpeJHEHKE 3/IECh YK€ BO MHOIOM CITIaXXUBaeT U penbed, U
JlaHAATHYIO HEOAHOPOIHOCTH, U YBIAXHEHHOCTD, HO €I1I€ BO MHO-
r'OM OTPaXaeT MeCTHbIE 0COOEHHOCTU (OPMHUPOBAHUSA CTOKA.

JanpHeitlee yBeauMyeHre IPOCTPAHCTBEHHOIO MaciuTaba pacCcMoOT-
pEHMS MPOLECCOB CTOKA MPUOOPETAET CMBICH TOJIBKO IIPU COOTBET-
CTBYIOHIEM M3MEHEHUU M BpeMmeHHoro Macuitada. [Ipu atom u3 nons
3peHUs TUAPOJIOra UCUYE3arT JOKaJbHbIe OCOOEHHOCTU K HETIH, a
COXPAHSIETCS TOJIBKO CaMbIfl 001wt (GOH MPOTEKAOLIUX I'MIPOJOIH-
YeCKHUX COOBITUI. OUeBUIIHO, YTO KPYITHOMACIITAOHBIE KapTHMHBI hop-
MHUPOBAaHMUSA CTOKA B OOJBIION Mepe CBSI3aHBI C 3aKOHOMEPHOCTSIMU
MIPUPOIHON 30HATBHOCTHU.

MakpomaclrraOHbIN «B3IJIsi1» BBIAC/sSiET CPENHUE pedHble Oacceit-
HBI, a MeraMaclITabHbI COOTBETCTBYyeT OONBIIMM OacceifHaM U Io-
3BOJIIET YCTAHOBUTH Pa3UYMA B YCIOBUAX GOPMUPOBAHUS CTOKA MEXY
MPUPOAHBEIMM 30HAMM, PABHUHAMU U TOPHBIMU CUCTEMAaMU, YACTAMM
KOHTHHEHTOB. 30€Ch NPEACTABJISIIOTCS BaXXHBIMU OCOOBEHHOCTH Paclio-
NoxeHUs 0omblux dacceifHoB. Ecnu 6onblUMe pEKU TEKYT B MEPUIUO-
HATHLHOM HAIpaBJICHUM, TO KOHTPACThI B YCJIOBUSAX (GOpMHMpPOBAHUS
CTOKa MeXIy pa3lMYyHbIMM YaCTSIMU OacceHOB OOBIYHO ropasno 6o-
Jiee BEJIUKU, YEM €CJIM OHU TeKYyT B IMPOTHOM. Tak, Hun, Muccucu-
nu, Bonra, O6b, EHucell nepecekaroT Mo HECKOJIBKO MIPUPOIHEIX 30H,
YacTo € Pe3KO0 pa3IMYHbIMU YCIOBUSIMHU opMmupoBanus ctoka. C apy-
roif CTOpOHBI rPOMAamHBIM OacceilH AMAa30HKH, HCKIIIOYAast BEPXOBbI
MapanboHa ¥ YKasIM, [TOYTH LEJTMKOM HAXOMAMUTCS B 30HE TPOIIMYEC-
KOIo JOXaeBoro Jjeca, a 0acceitH pexu Cearoro JlaBpeHTuss — B fpe-
JleJ1ax XBOMHOrO JaBpeHTUHCKOrO Jieca.
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JIpyroit BApMaHT NMOTPSACAOUIUX KOHTPACTOB — TOPbl X PABHUHbI B
onHOM OacceiiHe. B HEKOTOPBIX OTHOILIEHUSX — 3TO IPOCTO pa3HbIE
TUIPOJIOTUYECKIE MUPBL. SIpKHMe npuMepbl: 00beAMHEHHBIR OacceitH
lanra u Bpaxmanytpsl, 6acceitnbl pek MekoHra, AHIBBILI3AH, AMy-
napbu, Celpnapey, Tapuma. It tpex nocaeAHUX 00BEKTOB KOHTPACT-
HOCTb MOXYEPKUBAETCS ITyCTHIHHOCTbIO PABHUHHOM 4aCcTH OacceiHOB.
HMHTepecHo, 4To Bce CEMb Ha3BaHHBIX PEYHBIX 6acCeHOB CBA3aHBL C
BhICOYAifLIElk B MUPe FOpHOIL cucTeMoit LienTpansHo#t Azuu. Joctoit-
HBI{ TPUMEp Ha JIPYroM KoHThHeHTe — p. OpUHOKO.

IToMKUMO OOBIYHBIX JETEPMUHUPOBAHHBIX [IPOCTPAHCTBEHHEIX OCO-
GeHHOCTei, OMUCAHHBIX BhIlIE, CYLIECTBYET HaBoguMass atmocdep-
HON LUPKyAALMeNd NMPOCTPAHCTBEHHO-BPEMEHHAs! CTOXaCTUYHOCTD, a
MOXET OBITh AeTEPMUHUPOBAHHAST XaOTUUHOCTD (IS UX pasIU4us He-
00XOAMMO MPOBENEHHUE CIIeLMAILHBIX JOITOBPEMEHHBIX UCCIIENOBAHU )
HEIPEPHIBHBIX MOJIEH CTOKA, a C/IEeAOBATENIBHO, U MOJENH UX COOTBET-
CTBYIOLIMM 00pa3oM TUCKPETH3MPOBAHHBIX XapaKTepucTuk. [lockons-
KY XaoTHYeCcKast IMHAMUKA THAPOMETEOPOIOrMYECKUX ITPOLIECCOB pa3-
BUBAETCH B pAMKaX ONpeNe/IeHHON CTPYKTYPBI, TO JIOObIE TPOSIBICHUS
YHOPSIIOYEHHOCTY BUAMMO ClIeAyeT UCKATh B COOTBETCTBYIOLIEM (a-
30BOM IIPOCTPAHCTBE (KOOPAMHATHI — PACXOIbl ¥ MEPEMEHHbIE COCTO-
SIHUSI PEYHBIX 0acceifHOB), a He NPUBBIYHBIMM METOAAMHU aHAIU3a
MPOCTPAHCTBEHHBIX KOPPEISALIMOHHBIX QYyHKIUN.

HepaBHoBeCHOCTh AMHAMUKM IHIAHETAPDHON KIMMATHYECKOU CH-
CTEMBI, o0afaoLeil CrIoCOOHOCTRIO HEMPEACKA3YeMbIM 00pa3oM pe-
arMpoBaTh Jaxe Ha ciabbple KojiebaHUS MpUXOJa COJHEYHOU pamua-
UM, obyc/IOBNeHHbIE U3MEHYMBOCTBIO 36MHOR OpOUTHI, NPUBOIAT K
XaOTHYECKUM (IIYKTyallUsIM M HEYCTONUMBOCTSIM B paclpencieHUn
0CaJKOB U TEMIIEPATyphl Ha BCeX MACIUTaOHBIX YpOBHX. Bee 310 Haxo-
OUT CBOE HEMEUICHHOE OTpaXKeHHUe B Mpoleccax QOpMUPOBAHKSA CTO-
Ka. MHTEpeCcHO, YTO OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUSI IIPOCTPAH-
CTBEHHO-BPEMEHHBIX CTPYKTYp IM0JIEH HHTEHCUBHOCTH (OPMUPOBAHMS
CTOKa I10Ka OCTAXOTCSI HEU3BECTHRIMU.

Ha nytu pewieHust 3TOi mpobieMbl CTOUT OOBEKTUBHOE MPEMNST-
CTBHUE: CBEIEHUS O CTOKE CYIIECTBYIOT TOJIBKO B BUAE BEJIMYUH, OC-
PETHEHHBIX 110 [LIOLIAH.

PeanpHble MONBITKY M3y4eHHUS 3aKOHOMEPHOCTE [IPOCTPAHCTBEH-
HO-BPEMEHHBIX KONeOaHUIT XapaKTEPUCTUK CTOKA A0 CHUX ITOP OTHOCH-
JIUCH TOJIBKO K FOJIOBBIM 3HAYCHUAM CPEIAHETO U 3KCTPEMATLHOIO CTO-
Ka M TPY YCJIOBUU OTHOE/IEHUS TPOCTPAHCTBEHHOIO aHAIM3A OT BpEMEH-
Horo. IIpocTpaHCTBeHHBI aHAIU3 CBENEH K IIOCTPOCHHUIO COOTBETCTBY-
IOWMX KOPPENSIMOHHBIX QYHKHUH 3TUX XapaKTepucTUK. IIpu stom
CefoBaso Obl UMETH B BUAY PSII MOMEHTOB, KOTOPBIE 3aMaTYMBAKOITCA:

* KJIACCUYECKUI KOPPENSIIMOHHBIN aHATU3 U1 HEHOPMAJIBHBIX CJTy-
YaHBIX BEJIMYUH BCETIA HEMOJHOLIEHEH;

e peyHble OacceiiHbl UMEIOT pasHble IUTOLIAMY, a CIIEAOBATENBHO, |
pa3Hble CTENEHU MIPOCTPAHCTBEHHOTO OCPEIHEHUS BEJIUYUH CTOKA,
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e AHAIMU3 MPOBOJUTCS CPEACTBAMM, MPUTOTHBIMU UCKITIOUUTEBHO
JUIA CIIYYARHBIX ITOJIEH B YCIIOBUSAX ONPABABIBAEMOCTH TMIIOTE35I OIHO-
POLHOCTU M U30TPOMHOCTH.

IMosTomy He ciayyaitHo, yTOo KO3OMUIMEHTHl KOPPEISIIUN MEXIY
XapaKTEPUCTUKAMU CTOKa VIS BCEX BO3MOXHBIX Hap peuHbIX bacceit-
HOB KakK (PYHKIHUM PACCTOSHUM MEXAY LEHTPAMU TSDKECTU ITUX Gac-
CeHOB HA TEPPUTOPHSIX B HECKOJIBKO COT THICSY KBaIPAaTHBIX KUJIO-
METPOB MMEIOT KOJIOCCANBHBIN «pacceB» MOYTH BO BCEM AHUAIa30HE
CBOMX BO3MOXHBIX 3HayeHuit: r>0, a uHorna u r>-0,5. Takum obpa-
30M, B PUPOJE CYIIECTRBYIOT pa3HOMACLUTAGHbIE CTATUCTHYECKHUE 3a-
KOHOMEPHOCTH TMPOCTPAHCTBEHHOI'O PACIPENETICHUS XapaKTEePUCTUK
CTOKAa, HO BUAMMO COBCEM HE T€, KOTOPbIE IO HACTOSLIEr0 BPEMCHU
6bUIM cHOPMYIMPOBAHBI HEKOTOPHIMM AIlOJIOTETAMU CTOXAaCTUYECKON
TUAPOJIOTUH.

Bo3MoxHo, cieayet YIOMSIHYTh O MONYASIPHON Cpeay HEKOTOPHIX
I'MIPOJIOrOB TaK HAa3bIBAEMOMN 3proJU4YecKOil MIOTe3bl, 3aKIH0Ya-
IOLIEHCS B TOM, YTO IMPX HEKOTOPBIX YCIOBUSIX IIPOCTPAHCTBEHHbBIE U
BPEMEHHBIC KPUBBIE pacrpefefieHUsI XapaKTePUCTUK CTOKA MPaKTH-
YECKHM NOJIKHEI coBnanath. Mmes mpocTpaHCTBEHHOIo OO0beIMHEHUS
psAAOB HAOIIOAEHMIA 32 CTOKOM B IpelesiaX HEKOTOPOH YCIOBHO OJHO-
pPONHOI TEpPUTOPUU HAMPSAMYIO CBA3aHA C ITON ruUnoTe3oil. 3mech,
OTHAKO, HabIomaeTca Hekoe npotuBopedue. C oHOM CTOPOHBI, IS
o0benrHEHUS PSAIOB WIM [JIS MOCTPOCHUS KPUBBIX paclpeneeHus Xa-
PaKTEPUCTHK CTOKA 110 JAHHBIM 3a OJUH [OJ, HO IT0 pa3HbIM Oaccei-
HaM pa3HBIX pa3MEpoB, 3THU JaHHbIE HeoOXoauMo HOpMUPOBaTh. Ho ¢
IPYrofi — BCE MAHUMYJISILUM HEOOXOOWMEI A OLECHKHU ITapaMeTpPOB
KPUBBIX pacrpeleleHus], MMEHHO TeX CaMBIX IapaMETPoB, ¢ MOMO-
b0 KOTOPBIX MOXET ObITh ITPOBelieHA onepanus HopMuposaHus. [1o
CYTHU Je/ia BCs «TpobneMa» MoXeT ObITh CBEICHA K JOCTATOYHO IpPaB-
JOnogo0HOMY YTBEPXKACHUIO: 3aKOH PACIPENCSICHUS XapaKTEPUCTUK
CTOKA OMHAKOB 7151 BPDEMEHHBIX U IIPOCTPAHCTBEHHBIX PSIOB HAOMIO-
IeHui. 3amaya e OLEHKM NapaMeTPoOB 3TOro 3aKOHA, €CTECTBEHHO
KpOMe TPaAMIIMIOHHOM BO3MOXHOCTU, IIPH 3TOM OCTAETCSA OTKPBITOIA.

2.1.11. /IpwokeHue BOJIbI MO PYCJIOBOM ceTH

Teuenue Bompl Mo GOpPO3AaM, pHITBMHAM, TaJbBeraM M pyciiaMm —
ABJICHHUE, 3aBepllaollee eJUHbIN npoliecc hopMUpoBaHud ctoka. OyeHb
TPYOHO BO BCeX HETalsAX MPOCIEIUTh 33 OCOOECHHOCTAMU IBUKEHUS
BOJI HA UX MOCHEIHEM MYTH K 3aMbIKaomeMy cTBopy. Clenyer yUuThi-
BaTh, YTO NBUXEHHME IOJOBOIUI M NABOAKOB BCErNa HEPABHOMEPHOE
U HEYCTAHOBUBILICECH.

CuutaeTcs OOLIETIPUHATHIM, YTO U3 OMHOMEDPHBIX MOofeaeit Hau6o-
Jiee TOJHO YYUTHIBAET OCOOEHHOCTH HEYCTAHOBUBLICTOCS MBHUXKEHUS
BOJBI B OTKPBITHIX pyciax cuctema ypaBHeHuit CeH-BeHaHa:
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3nech ¢, x, H, V, o — COOTBETCTBEHHO BpeMs, PACCTOSAHUE MO CTPEXK-
HIO pycna, IybuHa, CpeHAs I0 MONEPEYHOMY CEYEHHUIO CKOPOCTh MO~
TOKA U Yroi HakJIOHa pycia; ¢ — OOKOBOI NPUTOK Ha eAUHUILY [UTMHBI
pycia; C — xoadduiment Mesu; 1 <P;<1,3 u 1,1 <P, <6 — xoah-
(GULMEHTR!, YIUTHIBAIOLIME HEPABHOMEPHOCTD paclipee/ieHUst CKOpo-
CTelf 1Mo monepeyHOMY CEUYeHHUIO MOTOKA.

Ecnu B ypaBHeHuH (2.1) ONyCTUTH MHEPLIMOHHBIE YJIECHBI U HE YUU-
ThiBaTh OOKOBOM MPUTOK, TO OHO TpeBpauaerca B ypasHenue 1Hesu

V =CVH sino, xoTopoe BMECTE C ypaBHEHUEM Hepa3pbIBHOCTH (2.2)
COCTaBJIsIeT LUMPOKO UCIOJIB3YEMYIO MOIENIb KUHEMATUYECKOUN BOJIHBL.
K coxanenuio, HeompeneneHHOCTY NPYU Ha3HAYEHUM BEJIMYUH KO-
duuuenton P; u B,, TeopeTrdeckasd M INPAKTHYECKas HEMONHONEH-
HocTh Koadunuenra Ilesu, oueBUAHad HEKBAAPATUYHOCTD 3aBUCH-
MOCTU CKOPOCTH OT YKJIOHA M ITYOMHBI, 3aCTaBJIAIOT 110J1araTh, YTO Ha
cmeHy ypaBHeHusM Illesu u Cen-BenaHa JONXHBI HpUHTU HOBBIE
moaenu. Ho HacTositpe rnepCneKTUBbI HOABATCS TOJMBKO NOCHE INPO-
KOt cucTeMaTU3alK UX MapaMeTpoB.

2.1.12. ComyTcTByIOmHEe SBICHUS

MHorue npupoIHble IPOLECCH, COMYTICTBYIOIUE (GOPMUPOBAHUIO
CTOKA M TEYCHMIO BOIObI B peKax, OTHOCSTCSA K Pa3psily OMACHBIX MJIM
BpEAHBIX MMIPOJOrMYECKMX IBICHUN. DTO HABOAHEHUSA, Pa3HOL0 poa
[POPBIBHBIE NMABOOKY, 3PO3UA IOYUBLI, CENIEBbIC MOTOKM, OMOJ3HU U
MHOr0€e Ipyroe.

Ecnu texyuas Boma mo KakMM-JIM00 IpUYXHAM He yMelaeTcs B
pyciie, TO OHa BBHIXOOUT U3 6EperoB U 3aTOIUISIET OKPYXAIOLIYIO TEPPU-
TOPHIO. 31eCh TeYeHHE 3aMeUISIeTCS WIM CTAHOBUTCH BOOOLIE HEBO3-
MOXHBIM, YTO CIOCOOGCTBYeT 3aCTaMBaHHUIO BOObl U elue OOJbLIEMY
3arorieHU0. Cpeau NMpuYMH TaKOW CUTyallUM MOFYT ObIThb Ha3BaHbI
TPH:

o UCKJIIOYUTENHHO OOJBILOA MPUTOK BOABI B pE3y/bTaTe CTPEMHM-
TeJILHOTO CHEroTasHUs Wik OOUIBHBIX IMBHEN B OacceifHe peKu;

e BETPOBOM HArOH BOIKI B YCTBEBBIX 00NACTIX pEK;

¢ HEOXHAAHHOE BO3HMKHOBEHUE IPErpajibl TeYEHUIO pEKy — 3aBa-
JIBI, OMOJI3HM, JIeAsIHbIE TUIOTHHBI, 3aTOPHI U 3aXKOPHI.

Upe3MepHOe 3aTOIIeHHMe TepPUTOPMU HA3LIBAIOT HAGOOHeHUeMm.
CunbHble HaBoOHEHUSE — 3T0 Beerna Oencreue. Hanbomnee ciioxHo cy-
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LMTbh O BO3MOXHbIX Pa3Mepax HaBOOHEHM, BRI3BAHHbIX ITEPBOI HpU-
yHOM. DTU pa3Mepbl BCcerna CBA3aHBI C BETUYMHON MaKCUMAIbHBIX
$ACXONOB, HO JajieKO He oaHo3HayHo. ITonHoe npeacrasneHue o6 uc-
TOUHUKE HAaBOOHEHMS MOXET AaThb TOJBKO ruaporpad cToka.

Hns ompeneneHus BO3MOXHBIX IUIOLIANEH M BBIIETICHKUS KOHKPET-
+HOWH TEPPUTOPUU 3ATOIUIEHUSI HEOOXOAUMO HMMETb MHGOPMAIIUIO O
COOTHOLUEHUH PACcXOJOB U YPOBHEH BOIBI IO WIMHE PEKU U O B3aUMO-
fleMCTBUU PEYHOTO TIOTOKA C OKPYXAIOWEeH MECTHOCTRIO IIPH TeX WJIU
MHBIX €ro YPOBHSIX U CKOPOCTSX. MHOroYmc/ieHHbie TOKaNbHEIE 0CO-
GEeHHOCTH, OOBIYHO HE OTPaXKaeMble JaXxe Ha KPYIMHOMACIITaOHBIX Kap-
TaX, BHOCST CBOM KOPPEKTHUBBI B 00LLyl0 KapTuHy. PeannHoe npen-
CTaBJIEHUE O 30HAX 3aTOIUVIEHUA IIPU HABOOHEHUSIX MOTYT JaTh, IOXa-
Ay#, TONBKO ad3po- U KOCMUYECKHE CHUMKH.

Bropoit BapuaHT HaBOOHEHUS OIpeNessieTCs PacXodoM MpUTeKa-
IOLUER CBEpXY BOIbI U CTENEHDBIO BETPOBOIO BO3NENCTBUSA, 3aTPYIHS-
IOILIETO BBIXOM 3TOH BOJBI B MOpE WJIH 03€po.

B crnyyae BO3HMKHOBEHUSI PUPOIHON IJIOTHHBI ITPOGIEMa COCTOUT
HE CTOJIBKO B BBIIEJIEHUU BO3MOXHOM 30HBI 3aTOIJIEHHUS, YTO HE OYEHB
CJI0KHO, a B BLISICHEHUY [TPOYHOCTY 3aBajia M OLICHKE CPOKOB U BEJIK-
YMHBI BO3MOXHOTO NpopbiBa. KpyITHbIE MPOpPHIBHEIC MABOXKU OTHO-
CATCS K YUCHY CaMbIX Y>)KaCHBIX MPUPOIHBIX KaTtacTpod.

Ceapb — 3TO TOPHBIA NOTOK, COCTOSUIMI M3 CMECU BOIBI M PBIXJIO-
00510MO4YHOM ropHO#t noponsl. IITOTHOCTE CeneBbIX IMOTOKOB KOJIEO-
Jercs B IIMPOKOM auanasone — ot 1100 go 2500 xr/m3. Hapsany c
TUIOTHOCTBIO MOBEACHUE CENEBOI MAcChl OINpeNesisieTCs €€ COCTaBOM
(oTHOCHTENBHBIM 0OBEMOM YACTHLL PA3HBIX pa3MePOB). B 3aBMCUMOCTH
OT COCTaBa M IUIOTHOCTH CEJIEBOM MacChl Pa3jIMYalOTCA TPU TUIA ce-
Jieli: HAHOCOBOJHBIE, I'PSI3EBBIE U I'PA3EKAMEHHDIE.

CeneBble MOTOKH MOAPOOHO paccMaTPUBAIOTCA B moapasa. 6.5.

Onoazens — 3710 ABJIEHUE CMELUCHUS BHU3 110 CKJIIOHY MACChI PhIX-
JIOM rOpHOM MOPOABL MOM BAUSAHUEM TpaBUTALMOHHBIX cHA. OB6BIYHO
ONpefeNsIoWy0 poib B GOPMUPOBAHUM ONOJI3HENH UrpaeT oOBomHE-
Hue moponbl. OMOJI3HEBBIH NpPoOLIECC BO MHOIOM CXOHEH CO CIABUIO-
BBIM CeJIEBBIM IIPOIIECCOM, HO IIpH HEM COXpaHSETCS MOMHOCTHIO UIIH
YaCTUYHO LIeNbHOCTD MIepeMelaronierocsi Maccuna nopoasl. Boamox-
HO, UMEHHO MO3TOMY JTOT MAacCUB Jaxe IT0CJe HOJHOM OCTAHOBKHU
[POJOJ/IKAIOT Ha3bIBATh «ONON3HeM». OJJHAKO TaK Ha3bIBa€Mble OIOJ-
3HU-TOTOKHM OT CEJIEBLIX YK€ HeOTAUYUMbl. OTHOBpEMEHHOE MACCO-
BOE€ BO3HUKHOBEHUE ONOJI3HEH MOXET CIYYMUTLCS MTPU CEUCMMYECKUX
yaapax.

O0wuit npouecc 3po3uu (OH xe npoiecc GOPMUPOBAHUS TBEPIOTO
CTOKA) IeNUTCS Ha ABa 3Tama: 6acceMHOBBIN (NJIOWIAMHOR) U pycio-
BOH (fTuHeHbI). ITepBblit aTam cBsi3aH ¢ MMOBEPXHOCTHHIM CTOKOOOpa-
30BaHUEM, 3PO3UOHHBIM Pa3MbIBOM IMOYB, CJIATAIOMIUX ITOBEPXHOCTH
BogocGopa, U MOCTYIJIEHUEM B PYCNOBYIO CeTh Meko3ema. Bropoit
3Talm — IPOLECC B3aUMOAECHCTBUS IOTOKA CYCIIEH3UU C PYCJIOBBIM
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AUIIOBUEM WJIM MPOIOBUEM. AKTUBHOCTH CKIIOHOBOM 3P03UU Ompee-
JIAETCA MHTEHCUBHOCTHIO MOBEPXHOCTHOIO CTOKA U HOJATIMBOCTHIO
MOYBBI MJTK PBIXJION FOPHOM IOPOABI Pa3MbIBY.

TecHO cBA3aHbL APYT C APYTOM IPOLECCH (DOPMUPOBAHUS CTOKA M
MU2pauuu 3a2pAHAIOWUX Geujecme, TMOCTYIAIOIIUX HA MOBEPXHOCTb
pEUYHbIX HAcCceifHOB.

2.2. PeuHoii CTOK Ha IaHeTre 3emias

CpenHuit rofoBoi BoIHBIN OaNaHC CylUM Hallel IUIaHeThl COCTaB-
nseT (OKpyrJieHHble MGpPhl N0 HEAOCTATOYHO IIOJHBIM U TOYHBIM
oLleHKaM), MM: ocagku — 760, ucmapenne — 460 u crox — 300.

B cpennem B MupoBoit oKeaH X BHYTPUMATEPUKOBBIE OECCTOYHBIE
BacceiiHbl HENPEPHIBHO BJIMBAETCS] IIOTOK BOMABI C pacxoaoM 1,36 MiH
m3/c u ewte 90 ThIC. M3/C BOABI TIOCTYIIAET B TBEPAOM COCTOSIHUM (OT-
KalbIBaHHe aiicOepros M COyBaHME CHeETa C JIEJSHBIX KyIOJIoB AHTap-
ktunsl ¥ Ipernannum B Mope). IlpuBoouMbIe 30¢Ch M HUXE CBEACHUS
0 CTOKE C KOHTMHEHTOB U IIO OTAEJBHBIM PEKaM ITOJIVYEHBI B Pe3YJIb-
TaTe rmepecyeTa DaHHBIX O BOOHBIX pecypcax 3emau [ 17, 30 .

CymmapHBIft pacxon pek, Bnazawoumx B CeepHblit JlegoBUTHIN
okeaH, coctasuser 136 teic. M3/c (moc 20 Thic. — aitcGepru), B AT-
na"HTuyecknit — 641 teic., B Unnnitckuit — 166 teic., B Tuxmit —
389 thic. 1 B FOXHBIN (0OBEAMHEHHBIE KpallHKE IOXHBIE YaCTH Tpex
MpeabIIYIINX OKEaHOB, OMBIBAOINUMX AHTapktuay) — 70 Teic. (B oc-
HOBHOM aiicbepru). Takum oOpa3oM, 1o pa3Hble CTOpOHBI [1aBHOrO
BOIOpa3aesia 3eMHO CYIIN CTEKAIOT Boakl ¢ pacxomamu 623 teic. (Tu-
XOOKeaHCKHiA CKJIOH) 1 799 ThIC. M3/c (ATnaHTMYeCKUIA CKITOH). BKutan
OTAENBHBIX KOHTMHEHTOB B MUPOBON PEYHOU U «ailcOeproprlit» CTOK
MpeAcTaBieH B Tabm. 2.1.

Tab6nuua 2.1. Bkiaa oTaeabHbIX KORTHHEHTOB B MMDOBO#l peynoi
H «aiicOeprosulit» cTOK

KoHTUHEHT Pacxon Bofel, ThIC, M3/c Crnoit cToka, MM
EBpormna 92 276
Asust 428 311
Adpuxa 133 139
CeBepHasg AMepHKa 275 352
IOxHas AMepuxa 383 680
ABCTpanus 10 40
OxeaHust 66 1646
AHTapKTUAA 70 158
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WNHTepecHo, YTO CpenHUit MHOTOJETHUN MOLYJIb CTOKA CYLIM MUDA
(6e3 AnTtapkTunbl U I'pernanauu) cocrapnser 10 a/c- kM2

OcoO0blit MHTEPEC MPEACTABISIOT CO00M pa3HOro poja «YeMITHMOHBI
CTOKa».

Huxe npuseneHbl Iuowany 6acceifHOB, CpefHUEe MHOTOJIETHUE
rOfOBBIE PACXOIbl, MOAYJAU U CJIOM CTOKA KPYMHEHIIWX PEK MHPA
(Tabn. 2.2) [30]. B cnincke 15 pex ¢ pacxogamu 6oiee 10 Toic. M3/c. TIpu
€ro COCTaBJIEHUM TTPUIIIOCH CTOJIKHYTHCS ¢ YMO3PHUTEIbHBIMH pellie-
HUSIMM TIPU HEKOTOPBIX rMaporpaduyeckux HeomnpeneaeHHocTsx. Ha-
TIpUMED, CUUTATh U HEKYIO TEPPUTOPHUIO OMHUM HacceilHOM MU HET?
Oco0ble CI0XHOCTH CO30AI0T 3CTyapuH, Kyla BNagaioT Bpoae Obl pa3-
HbIE€ PEKU, UMY XKe NEIbThI, 00ObeAUHSIOIINE CTOK ABYX peK U Ooiiee.
Takogsl Jla-IInara c Ilapanoii u Ypyreaem; benransckas nejapTra, CyM-
MUpyIoiLas cTok bpaxmanyrpsl, ['anra 1 Merxusr; YXKyi3saH, 10BOIBHO
YCIIOBHO oObenuHsowas dacceitnbl pek CuuzsaH, beiussan u dyHi-
351H; AMa30oHKa CO CBOMM M3BEYHBIM BOIIPOCOM — BKJIIOYWATh MJIM HE
BKJTIOYATh B €€ OacceifH pexy ToxkantuHc? HexoTophle HeonpeaeieH-
HOCTH BHOCSIT HETOUYHOCTH OLIEHOK PACXONOB pa3HBIX peK. B pe3ynbprare
YTOYHEHMSI HEKOTOPBIX IIU(PP MOXKET UBMEHUTHCS UEPAPXUYECKU I MO~

Tab6nauua 2.2. XapakTepucTHKH KpymHEHIIMX (10 BeJHIHHE CPeJHHX
MHOTOJIETHHX PAcXON0B) PEK MHpa

Ha3zpanme pexu ggggl“aa}ﬁ Pacxo;; I\c/IT%i)gb Croit cToxa,

THIC. KM BOZBI, M2/C 1/c- K8 MM
AMa30HKa 6920 219312 31,7 1000
ppaxvamyTpa 1750 44021 25,2 794
Konro 3500 41200 11,8 371
OpHHOKO 1000 32009 32,0 1010
Yauuzad (SIHU36I) 1810 31788 17,6 554
ITapana — Ypyreait 3100 25703 8,3 262
Enuceit 2580 20347 7,9 249
Jlena 2490 17082 6,9 216
Muccucunu 2980 16322 5,5 173
MexoHr 790 16 005 20,3 639
UKyu3saH 454 13640 30,0 947
(019} 2990 12804 4,3 135
Amyp 1860 11251 6,0 191
MakkeH3u 1780 10300 5,8 183
Cs. JlaBpenTnsa 1030 10142 9,8 311
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PSIIOK NEPEevYMCIIeHUs PpeK U JaXe CaMo MX MPUCYTCTBUE WM OTCYT-
CTBME B JaHHOM CIlMcKe. Hampumep, Henb3st yBepeHHO YTBEpXKIaTb,
Kakasi peka 6onee MHoropoaHa — OpuHoko w1 YaHusaH, Muccucu-
nu Ui MekoHr.

TeMm He MeHee Jaxe YCJIOBHBIA CHUCOK CTOKOBBIX I'MIAHTOB HeE-
00bIYAITHO MHTEPECEH.

ITpy npoymx paBHBIX YCIOBUsX, Ye€M OOJblie IUIOIIANb PEYHOIO
BacceiiHa WM BooOuIe M0OO0 TEPPUTOPHH, TEM MeHee 3HAYUTEbHbI
KoJ1e0aHus ToJJOBOr0 CTOKa.

JIns mepeyncleHHBIX BBILIE «CTOKOBBIX TMIAHTOB» KO3(GGhULUMEHT
BapMalMM TOJAOBBIX BeIMYKMH cToka konebnercs ot 0,03 (lanr — Bpax-
Manytpa) a0 0,26 (JIa-IInata), nnst otnensHbIX KoHTHHEHTOB OT 0,06
(CesepHas Amepuka) no 0,10 (Adpuka u Asctpanus ¢ OxkeaHwueit),
s nputoka B okeaHsl oT 0,04 (Artnantuueckuit) po 0,11 (Tuxwnit),
g ey B uejoM — 0,025, IpuBenennble 1udpbl CBUAETENLCTBYIOT
0 NMpHUOINZUTEIBHOM HOCTOSIHCTBE IJIOOATBHOrO peyHoro croka. Ho
CTOJIb X€ OYEBMIHBI 3HAYUTEJBHBIC MPOCTPAHCTBEHHO-BPEMEHHEIE
KoJieGaHud MoJsl FOTOBOroO CTOKA TEPPUTOPHH cyiti. OHU TeM GoJIblie
BBIPaXEHBI, YeM MEHBbIIIe MacluTad pacCMOTPEHHUS.

IpenensHOM U3MEHYMBOCTBIO OONajaeT IMojie CTOKA, paccMaTpu-
BaeMoOe C MUKPOMACIITaOHBIX TO3ULIUIA, T. €. KOTIa OHO MPENCTaBIECHO
MHOXECTBOM BEJIUYUH T'OJOBOTO CTOKA BCEX 3EMEHTAPHBIX BOIOCOO-
pOB Mupa.

HexoTopble yrojiku Cymy OTMe4YeHbl KPaWHHUMM IIPOSIBJICHUSIMH
WHTEHCUBHOCTHU IIPOLIECCOB hopMUpOBaHuUs cToka. M 3mech yxe yme-
CTHO BECTH pa3roBop 00 3/eMEHTAPHbIX U MAJIbIX BomocOopax.

B mexnypeube HuxHeli BpaxmanyTpsl 1 MerxHol pacHoJIOXEHO
miato Dlunnonr. FOXHBIN KOPOTKUI CKIIOH €ro KpyTO CIIYCKAaeTCs K
paBHUHE M M3BECTEH KaK caMoe JOXAIMBoe MecTo Ha 3emie. MmeH-
HO 37ieCh PacIIOJIOKEHO 3HAMEHUTOE celieHue YepamyHmaxu, rie Ha-
XOAUTCH METeOpOoJIornyueckasi cTaHuus, 3aMKCUpOBABIIAsg MAaKCH-
MaJTbHBIC CYMMBI OCaJIKOB KaK 3a FoJl, TaK U 32 MHOTOJICTHUM MePHOL.
Cpennss rogosad UX CyMMa, IO pa3HbIM MCTOYHKKAM, 3J€Ch COCTaB-
asieT 11— 12 Teic. MM.

YepanyHaKu pacHoiOXeHO Ha HAKJIOHHOM OTpOre IIaTo, Kpy-
ThIE 10KHbIE CKJIOHBI KOTOPOTO CIafaloT K PaBHMHE, 4 BOCTOYHbBIE U
3amaZiHble K YHIeAbsIM Manbix pek Bapuo u Boromanu u ux npurto-
KOB. MecTHOCTB 3aech cKaaucTasi, becruiogHas, IOYTH JMIIeHHAd
PacTUTENbHOCTH, HO TOJBKO TaM, rue OyuyeTr apo3us. CosceM ps-
JIOM CKJIOHBI ITIOKPBITHI TYCTHIM JecoM. B miecTu KuioMeTpax K 1oro-
BOCTOKY OT YepamyH/XKM OJWH U3 NMpaBblX IPUTOKOB pexu Bapuo
obpasyeT Bogornan MaBcMau BbIcoToH 351 M. Bo3aMOXXHO UMEHHO 3TOT
MaJiplii BOJ0COOp C 3aMbIKAIOUWIMM CTBOPOM Ha BOJLONAZAE U ABAAET-
CH «YEMITMOHOM MUpa» IO CTOKY. '

MoxHo monaraTh, YTO CPEOHMI rOJOBOMK CTOK MaJIbIX BOJOTOKOB
okpecTHocTel YepanyHmxu cocrasnsieT 6osee 10— 11 Thic. MM, a B
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OTHEJbHBIE TOObI 3HAYUTEILHO MpeBbIlIaeT 3Ty nudpy. Tak, B 1856 r.
TOAOBOI CTOK BUAMMO JOCTHUI BeJIMUMHBI 22 ThIC. MM. Ha3Bannble mud-
pPBI OTOOPAXKAIOT MAKCUMAJIbHbIE BO3MOXHOCTH IPUPOABI TT0 (hopMU-
POBaHHUIO CTOKA.

Bo3MOXHEBIE «CONEpHUKM» JepanmyHiKu, KOTOpble HE MOMNalM B
NoJie 3pEHUsI METeOpOJIOTOB, MOTYT HAXOIUThCS, MOMUMO ero Oiu-
XalIIUX OKpeCcTHOCTEH, rue-Hubynb Ha Beicotax 1000—1400 m 10x-
HBIX CkJoHOB Iiato Ilunnonr Ha npotsxennn 200—250 xm ot Gac-
ceitna pexu Byru (xpeber Typa) Ha 3anazge mo GacceitHa pexu Jlyoxa
Ha BOCTOKE. B 4yaCTHOCTH, eCTh CBEICHUS O TOM, YTO I1aJlbMa IIEPBEH-
CTBa MpPUHALIEXKUT BoBce He YepanyHA XM, a €ro 3amaJHOMYy COCely
(15 xM) Maycangpamy.

Cpenu apyrux paifioHOB MHMpa, OTMEUYEHHBIX BBUIAIOLIMMCS CTOKOM
Ha ManbIX BogocOopax, MOryT ObITh HA3BaHbL:

* 3aMaJHbIi U IOro-3amaaHblil CKIOHBI ByikaHa Kamepyn;

e 3aMajJiHble CKJIOHBI OMpMaHCKUX XpeOToB ApakaH-Moma (PakxaitH)
u Tenaccepum (TanuHTaiiu), oOpalleHHbIE COOTBETCTBEHHO K DeH-
FaJIbCKOMY 3JIMBY U AHJIAaMaHCKOMY MOpIO;

e HAaBeTpEeHHBIE CKIOHKI 3amaaHbix ['aT Ha monyoctpose MHioctaH,
Ha4yMHAas OT paiioHa ropel MaxaGaneigap U ajaee Ha 1or BIoiIb Mana-
Gapckoro Oepera;

» Kapnamonossl ropsl (Kpapanb) B Taunaune u Kammyum;

e cesepHble oTpory xpebra Llpiraonians Ha octpose TaiiBaHb;

e octpoB PeronboH B Muauitckom okzaize u octpoB Kayau (a Bo3-
MOXHO U Bce ['aBaiiu) B Tuxom;

e TuxookeaHckuit cxiioH 3anagHoi Kopauiasepsl B paitoHe KOaym-
buiickoro ropona bysHaBeHTypa.

Cyns o oOwIMIo BOILI Ha BhICOUYAlieM B MUpE BOAOMNAE AHXENb,
HE3HAYMTEIbHOM Iowanyu miato AysH-Tenyud, orpaHMYEHHOrO CO
BCEX CTOPOH 0oJjiee YeM KWIOMETPOBBIMHU OOpBIBAMM, U Mpearoiarae-
MbIM KJIMMAaTUYECKUM YCJIOBHMSIM BHELIHEro Kpasi ['BUaHCKOro Haro-
Pbst MOXHO CIEJIaTh MHTEPECHOE IIPEANOJIOKEHHE O MATIOM BogocOope
pekyt YypyH Kaxk 0 CBOEro poja YHUKAJIbHOM CTOKOBOM YEMITHOHE.

CylUuecTBYIOT Ha IUIAaHETE M TEPPUTOPUU, [AE CTOK NPAKTUYECKU
He opMupyercs. Cpenn HUX, B IEPBYIO ouepesib, MOTYT OBITh Ha3Ba-
HbI HauGoJee 3acylUTMBbIe yyacTKy MycThiHU Caxapsl:

o JIuBuiickas MycThliHs, 0c000 CypoBas MU MpayHas,

e Derran, IPUMBIKAOLIMI K Hell ¢ 3aMaza;

e TOJIbIE TUTOCKME paBHUHBI, TaHe3pydT — 3anamHee MaccuBa Axar-
rap u TeHepe — BOCTOYHEE IJIaTO AUp;

o TumukensT, IecyaHass paBHMHA C TPYIIOH 0a3MCOB K IOTY OT
mwiato Tagemawur.

Jpyrue He MeHee Ge3BONHbIE PalioHBI — 3TO OeperoBbie PABHUHBI
U npenropbsi AHIMNACKUX XpeOTOB HA OTPOMHOM PACCTOSHUM MEXIY
nycteiHamu Ceuypa u Artakama (5—28° 10.11.) B Ilepy u Ywiu, a
Taxke TypdaHckas BnaguHa M rosoca npearopuit KyHenyHs ¢ npu-
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neraiouieil yacTpio TapuMCKON paBHUHBL C SNuIieHTpoM y UepueHa B
IleHTpanbHOM A3UH.

Euie oaMH BMA CTOKOBBIX YeMITMOHOB — 3TO MECTa 0CO00 KPYINHO-
ro COCPENOTOUEHHOTO BbIXOAA HA MOBEPXHOCTH MOA3EMHBIX BOA,. 3/1€Ch
Ha3BaHbL YETHIPE TAKUX BBIAAIOIIMXCS UCTOYHKKA:

o Muuiuta B AGXa3uu y NogHoxud B3si0CKOro xpedTa, pacxon Ao
200 M3/c;

« JlioTa Ha AnpuaTtudeckom nobepexne YepHOropuu B ropax, Npu-
mbikalolux kK Kotopckoit 6yxre, pacxon mo 170 m3/c;

o Boxi1103 y MOXHOXUSI OJHOUMEHHOIO TIATO B 22 KM BOCTOYHEE
ABuHboHa BO PpaHuuu, pacxon 1o 110 M3/c;

« KpacHblif KJIIOY Ha JIEBOM CKJIOHE NOJMHBI P. Y(PBI pacxon 10
110 mM3/c. D10, BUTUMO, ONUH U3 KPYMHEHIIUX B POCCMU HCTOYHMKOB.

2.3. CToK M 4ejioBeK

2.3.1. O6mue nojoxeHHs

Bona u xu3Hb Ha 3emuie HepasneaMmbl. MIHTepec K Boje BO3HMK
BMECTE C MOSBACHUEM 4emoseka. M HeT mwia Hero 6ojiee BaXKHBIX Be-
LECTB, YeM BOIa U Bo3nyx. Ho mpecHas Boga — 3TO UMEHHO TO XHUI-
KOE BElLEeCTBO, O CTOKE KOTOPOIO M MIAET pedb.

Hctopusa yemoBeyecKuX LUMBWIM3ALMI TECHO CBSI3aHA C PEKaMHU,
Ha Geperax KOTOPbIX OHM BO3HUKAJIM, TOPXKECTBOBAJIM, Tepneau 6en-
cteust u ymupanu. 9ro Huwi, Hopnan, Turp u Esdpar, Xyanxs u
SAuuaeiaay, Boara u Juenp, Kepynen, Peitn u Cena, Mua u T'anr,
Upasanu u MexoHr u ap. Korna 3ByyaT Ha3zBaHMs 9THX M APYTUX DEK,
TO BCEM SICHO, Cyan0a KaKuX HapoJOB C HUMU CBSI3aHa.

Jronu nonas30BaIMCE BOIOHM M peKamu CHayana 6e3 0CoOBIX pacCyX-
NieHUii, 3aTeM Oojiee OCMBIC/ICHHO, 3aTeM MOSIBUIICH YK€ Heuccsakae-
MBI IO CHX ITOP MHTEpeC K MPUYMHAM, OCOGEHHOCTAM M 3aKOHOMEp-
HOCTAM GOpPMUPOBAHUS CTOKA. 1103TOMY eCTeCTBEHHO, YTO M COBpe-
MEHHOE YeJTOBeYEeCTBO UCTIONB3YeT PEYHOMN CTOK, 3aLUMIIACTCS OT HETo,
BKJIIOYAET €ro B CUCTEMY CBOUX OCHOBHBIX XM3HEHHBIX LIEHHOCTEH,
U3YYyaeT ero, CTapaeTcsl Ha HEro BO3ICHUCTBOBATD.

2.3.2. Cucrema HAOMIONEHMI 32 0CAAKAMH H CTOKOM

Ecnu CYLIECTBYET TaKOE€ MPUPOIHOC ABJICHUE, KaK HOBECPXHOCT-
HBIN CTOK, KOTOPOE€ UIrpacT BaXKHEUIIIEE 3HAYEHUE B XXU3HU YEJIOBE-
Ka (XOTH MOCJAEAHUIN HE BCeraa 3TO OTYETIIUBO CO3HaCT), TO eCTe-
CTBEHHO CO3JJaHME€ CUCTeMBl HAGIIONeHUN 3a 9TUM gBjieHueM. CeTb
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TMAPONOTUYECKUX CTAaHLMI, BEAYIIMX IMIPOMETPAYECKUE HAbMoOe-
HHUS 33 BOJHBIM DEXUMOM peK M 03ep, HeoOxoauma Kak TS XO3sTii-
CTBEHHOM JEeATENHLHOCTH YyeJOBEYECTBA, TaK U JJIS1 PA3BUTHS THIAPO-
JIOTHYECKON HayK — (hyHIaMEHTaIbHON M NpUKIagHONi. B 6oabiuH-
CTBE CTPaH OPraHU30BaHBI CIIELMATIBHBIEC CYXObl — TUAPOJAOTUYeE-
CKUE, TUAPOMETEOPOJIOTHYECKHUE WINM HOCSIIME APYTUe Ha3BaHWsI.
Bcero Ha noBepXHOCTU 3eMHO# CylIM IJo6anbHasd TUAPOJIOru4e-
cKas CeTh HacuuThIBaeT 64 THIC. CTAHIIMI, Ha KOTOPHIX BEAYTCS Ha-
OJIONICHMUS 32 YPOBHSIMM M pacxomaMM pex, u 194 Teic. craHUMA,
M3MEPSIOIIMX KOMUYECTBO OcankoB. Boobie BhimaneHUEe OCaaKOB
4acTo (hOpMaIbHO NPUUMUCISIOT K METEOPOJOTUYECKUM SBICHUSIM,
M 3TO TaK, ONHAKO s NpoGJIeMBl CTOKA OHO SBISIETCS BO MHOTOM
ONpENeIsIOIM, KOO OTKPBIBACT HA3EMHYIO YaCTb TUAPOIOTUYECKO-
ro 1HMKia.

UckmounTtenpHo BaxHa UIS Pa3sBUTUSI TUAPOJIOTMU Manasi TUAPO-
JIOTUYECKAS CETh, COCTOSIAS U3 BOTHO-0AIAHCOBBIX CTAHIIME U pa3HO-
ro pola 6accefiHOB — MCCJIEAOBATENBCKUX, PENPE3CHTATUBHEIX, 3KC-
MIEpUMEHTANLHBIX. UMEHHO Ha 3THX 06BEKTaX MPOBOASITCS MONPOGHEIE
U BCECTOPOHHME HaONIONEHUS, CTOJb HEOOXOMUMBIE TS MOCTPOEHUSI
Teopun GOpMUPOBAHUS CTOKA.

2.3.3. Ucnonn3oBaHne CTOKA H NMpo0djemMa BOAHBIX PeCypcoB

Ecnu ¢ mo3uumii yTvutuTapu3Ma nojaratb, YTO «BOIHbBIE PeCYPChI»
€CTh BOIBI CYIIM, KOTOPbie B MPUHLIMIE MOIYT ObITb MCHOJIL30BAHBI
YEJIOBEKOM IS CBOMX MOTPeOHOCTEN, TO MMAPOAOTHUECKM — 3TO 3a-
Nackl BOABI B TBEPIOM M XUIKOM COCTOSTHUU (332 UCKITIOUEHUEM XUMM-
YeCcKHM U (DM3UYECKHU CBSI3aHHOMN) B peyHOM OacceiiHe WM Ha 060
TEPPUTOPUU B KAXKABIN JTaHHBI MOMEHT BpeMeHM. KOJIMYecTBO U Ka-
4YeCTBO BOAHBIX PECYPCOB HEMPEPHIBHO U3MEHSIOTCH BO BPEMEHH U IIPO-
cTpaHcree. BojHbIe pecypChl MOTYT OBITh:

e 3aMEHUMEBIMU WIM HE3aMEHUMEBIMU;

¢ BO30OHOBISIEMBIMU WJIM HEBO30OHOBJISIEMBIMHU;

* MIPUTOAHBIMU WJTH HEIIPUTOIHBIMMU;

UCIONb3YEMBIMU MM HEUCIONb3YEMbIMM.

TIpencrasneBHEBIe ONpeneNeHUsT OUeBUIHbI, HO HEKOTOPhIE TpeOy-
10T NOsICHEHU. 3aMEeHUMBIMH BOJIHBIE peCyPChl MOIYT ObITh TOJNILKO B
IJIaHe UX SHEPreTUYEeCKOro ¥ TPAaHCHOPTHOIO Ucnonb3oanust. K He-
BO30GHOBISIEMBIM pecypcaM CiIeyeT OTHECTH BOIBl HMKHUX SPyCOB
HaCHIILEHHOM 30HbBI, MEPTBEIX OGBEMOB IMTyOOKHX 03€p, JIEAHUKOB, Ha
BOCCTAHOBJIEHME KOTOPBIX JOJKHBI OBITH 3aTpayeHbl OTPE3KU BpeMe-
HU, MHOTOKPATHO IpeBbliIaoiue rogoBoit. O6beM BO30GHOBISIEMBIX
BOIHBIX PECYPCOB OIpeaeiseT BeIUYMHA CPEIHEro rolOBOr0 CTOKA.
HenpurogsocTs Box MOXET ObITh CIEICTBUEM TUIOXOTO UX KavyecTBa
(3acomeHHOCTH, 3arpsA3HEHHOCTH).
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Bonomnonbs3opaHMe MOXET GHIThH OE3BO3BPATHBIM M BO3BPATHBIM.

B mocieaHeM ciiyqae OHO MOXeT OCYILECTBIATHCH C U3BMEHEHUEM WIIH |

6e3 u3MeHeHMs KayecTBa BOAbL. Pa3nMyaloT HECKOIbKO HANPABICHUH |

MCITONb30BaHUS BOJHBIX PECYPCOB: i
¢ KOMMYHAJILHO-OBITOBOE; !
¢ MIPOMbIIIIEHHOE;

e CENIbCKOXO3SMUCTBEHHOE (B TOM YUCJIE UPPUTALIMOHHOE);

* DHEPTeTHYECKOE,

o TPAHCIIOPTHOE; )

e PEKpPEALIMOHHOE (B TOM YHMCJIe TYPUCTUUECKOE). :

HHorna B MOHATHE «BOLHBIE PECYPChI» HE BKIIIOYAIOT 3aI1achl BJIaru |
B MMOYBE, OT KOTOPBIX LIEJIUKOM 3aBUCUMT 3(PGEKTUBHOCTD 3EMIICACIUA, |
4TO, BUIUMO, HEBEPHO. ;

U, HakOHEel, UCMONIb30BaHNE BOIHBIX PECYPCOB MOXET OBITH pa-
IIHOHANLHBIM, U Ha000poT. PalMOHANIBHOCTL B JaHHOM CIyYae CO-
CTOMT B MHHUMH3ALIMU HaHeceHUs yiiepba mpupone, BOOHBIM O0beK-
TaM, XO3SMCTBY, QDU3UYECKOMY U NYXOBHOMY COCTOSHMIO YEJIOBEKA.
K coxanennio, XX B. HEOIZHOKPATHO OTMEYEH JOPOTOCTOAILUUMU Me-
PONPUATUAMH, KOTOPHIE B KOHIE KOHIIOB IPUBOJIMINA UMEHHO K Ta-
KOMY YILepOy.

B Hacrosliee BpeMsi BOIHbIE PECYPCHI MJIAHETHI, MPUTONHbIC 1S
JCITOJIb30BAHUS, YMEHbIIAIOTCA (B OCHOBHOM M3-3a 3arpsi3HEHMS), a
moTpeGHOCTh B BOzIE, Hao0OpoT, Bo3pactaeT. B TeueHne XX B. rmobanb-
HOE BOIOHOJIb30BaHKUE YBEIUUMUIIOCH NPUOIUZUTEIBHO B CEMb Pa3, UTo
B IBa C JHUIHKM pa3a MpeBbIUIAaeT TEMIbI pOCTa HaceneHus. B To ke
BpeMsI I0JISI TTOBATBHOIO CTOKA Ha AYLIY HaceJeHUsi MUpa HeYKIIOHHO
cHuxaercs: B 1970 r. oHa coctasuia 12900 M3 B rox Ha OHOTO Yesio-
Beka, a B 1995 r. — yxe Tonnko 7 600. BenuuuHbl Bo03a60pa U BOIO-
noTpebIeH M NMpeacTaBieHsl B Ta0. 2.3.

ITpusenenHbie B TabG:1. 2.3 Mbpbl CBUAETEILCTBYIOT O GOJBLIOMN H0TE
HETIPOU3BOIUTEIHOTO PACXONOBAHUS BOJLL.

MOXHO yTBepXIaTh, YTO TMJaHeTa 3eMJIsd, Ha KOTOPOH MBI XK-
BEM, — MMP UCTOILAIOIIMXCS 3aacOB BOABI. Y BOXHBIE pecypChl 3TOTO
MHMPA JOKHB He TOJBKO MCIIONB30BAThCS, HO U ObITh COXPAHEHBI UIS
OyNYLLUMX OKOJIEHUIA.

Tabnuua 2.3. CospeMennas CTPYKTYpa Bofio3adopa U noTpedienns
B Pa3JIHYHLIX OTPACIAX

OTtpacnp Bono3za6op, % ITotpebGnenue, %
CenbCKOe XO3SMCTBO 70,1 93,4
TIpoMBbILLIEHHOCTh 20,0 38
T'opoackoe Xo3siicTBO 9,9 2,7
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2.3.4. AHTpONOreHHbie BO3JEHCTBHS HA CTOK

CyuIecTBYIOT IO MEHbLUEH Mepe 1Ba OCHOBHBIX MYTH BIUSHHUS 4e-
7T0BEKA Ha CTOK. DTO OKa3aHue BO3JACUCTBUS HA KJIUMAT U MOroay, C
OJIHOM CTODOHbI, U Ha MPUPOMHBIE JaHAIIA]PTH KaK HA CTOKOGOpMU-
pyloLIMe KOMIUIEKCHI, ¢ Apyroi. ['opbKo co3zHasaTh, yTo Homo sapiens
XX B. jaxe M He MbITANCS OGAYMAHHO M C GJaroi LENbIO OKa3aTb
BIMSTHUE Ha CTOK, UCIOJIB3ysl o0a 3TH KaHana. HampoTus, OH MOCTO-
SHHO NEeNCTBOBAN SIKOOHI B OOI11IEYEIOBEYECKUX UHTEpecax, He 3amy-
MBIBAsICh O TOM, 4TO TBOPUT. ITOCTIENCTBUS XK€ [UIsi IPUPOIBI BOOGOIIE U
JJIs CTOKA B YACTHOCTU OKa3aJIUCh IPaHIUO3HBIMU.

Ha cmeny npuponssiM TaHauradTaM NpUIUIK aHTPONOreHHEIE, KO-
CTUTUIME CBOEro KpailHEero BOIUIOLLUCHHS B COBPEMEHHBIX TOpPOIax MU
meramnojucax. AchaibT, 6€TOH, CTEKIO, META, [JIACTUK — BCE 3TU
HEMpPEeMEHHbIE aTpUOYTHl YPOAHU3aLMU TaK UITH MHAYE OKA3LIBAIOT CBOE
crieuuduueckoe BausiIHUE Ha ¢opMUpPOBaHUE CToKa. ['opoma Kak co-
BEPHIEHHO OCOOBIe CTOKOGOPMUPYIOIINE KOMIUIEKCHI IMTPU MPOYUX PaB-
HBIX YCIIOBHMSIX XapaKTEePU3YIOTCSI MOBBILMICHHBIM CTOKOM M MOHMXEH-
HbIM KcCMapeHueM. BricTpoMy cOpOCY TUBHEBBIX M TAJIBIX BOJ C FOPOI-
CKUX TEPPUTOPUA CITOCOOCTBYET CHUCTEMAa KaHATU3AIUH,

BHe ropoaor GuLTM BHIPYOJNIEHB KOpEHHBIE Jieca, Ha UX MECTE TI0-
SIBUJIMCH Jieca BTOPUYHbBIE, NAacTOUIIA U 1OJA. BuIM BCcraxaHbl CTEITH.
{Ipu 5TOM MHOrue NOMyTHhIE LIeIeCO00pa3HBIC U HEOOXOMUMEIE ek~
CTBUS UTHOPHUPOBAMUCE. I1epBrie TMAPOIOTHYECKHE OGHEKTHI [IOBEPX-
HOCTH CYUIX, IPUHECEHHBIE B XepPTBY GOJIE3HCHHBIM ABJICHUIM LIMBH-
JA3alUK, — 3TO OACCeHHBI U pyciia MaJibiX peK. «Kakue OHU OBUIN, U
YTO ¢ HUMU CTajol..» — TaKOBO 3MOLMOHAIBHOE CYXIEHHUE MMILTU-
OHOB JIIOJIEH, e11e HE IIOJHOCTDIO MOTEPSABLUKX CBSI3b C IpUpoaoi. U3-
MEHEHHUEe Ha BompocOopax u Geperax pek BOTHO-(DU3MUECKUX CBOMCTB
MIOYB MIPU 3arpsi3HEHUHM, AETPaJalH, TPAaMOOBKE U BHITANITHIBAHUM
MOCJAEMHUX MPUBEIO K UCYE3HOBEHUIO POJHUKOB, OOMEICHHIO DeK,
CMeHe 6eperoBoi pacTUTEIbHOCTH, rMbean 60bliell YaCTH XKUBOTHO-
ro mupa. Ha cpeaHue u Gonbliine peKy pacipoCcTpaHSEeTCs BCE CKa3aH-
HOE TSI MaJTBIX peK, HO 3TO BO3AeHCTBIE 60Jiee MHTErPAIbHO U MEeHee
3aMETHO Ha IJa3.

B paccmarpupaeMOM ITJIaHe B TMAPOIOTMM ObLiTa BbieieHa npobie-
Ma BJIMSHUS Ha CTOK XO3SIFICTBEHHOH NESTENbHOCTUA. DTa ApobaeMa,
nMetomas 60/1b110€ MTPUHUUIHATBHOE M TPUKIIANHOE 3HaYeHHEe, OObIY-
HO pelIaiach CnocobOM «BOCCTAHOBIEHMS» CTOKA IO JaHHBIM HalTio0-
JNEeHUH CITeIUAIBHO BBUIETIEHHBIX U 3TOTO 0aCcCeiiHOB-MHIUKATOPOB
M [0 HEKOTOPBbIM YIPOIIEHHLIM BOJHO-0a/1aHCOBBIM MOJEISIM, YMC-
JI0BBIe KO3Gh(DUIIMEHTH! KOTOPHIX OLEHUBAIUCH ITO JAHHBIM HabGII0/1e-
HUI 32 IEpMOM, MIPUHSATHIN eCTeCTBCHHBIM.

Btopoe, BHayane HeOCO3HaHHOE, BO3NCHCTBME YejOBEKa HAa NpHU-
pomy NOCTeNeHHO NPYMBOIUT K 100 IbHOMY M3MEHEeHHIO KiiuMara. Ume-
€TCS B BUJY AHTPOINOTeHHbINA BKJIaA B YBEIWYCHUE NMAPHUKOBOTO 3¢-

55



(exTa B pe3yibTaTe BrIGpoca B atMOChepy YIJEKMCIOro U APYTUX ra-
30B B OCHOBHOM B pe3y/abTaTe CXXMTaHus UCKONMaeMOoro Tormsa. ['o-
OaJbHOE TOTEIIEHUE W, KaK CIeACTBUE, JIOKATbHbIE CHCTEMaTHU4e-
CKME KJIMMaTUYECKME OTKJIOHEHUsI MOTYT OKa3aThb PelIalolIee BIIUs-
HUE Ha ocaiK¥ U CTOK. IIpOrHO3MpOBaHME BO3MOXHBIX M3MEHEHUIt
KJIMMATa ¥ TYMAPOJOrHYECKUX ITOCICACTBUM 3TOro (hpakTa fOKa coxpa-
HsieT 00IbUIYIO CTENIeHb HeonpeneJeHHocTy. He noka3aH u cam dakr
BBIPAXKEHHOTO MOTEIUICHHUS.

OueHKM peakuuy MPOIEeCCOB CTOKA Ha aHTPOIIOIEHHBIE U3MEHE-
HUSI KJIUMAaTa B COOTBETCTBUU C MPEAOAAraeMbIMU U HPOTHO3UPY-
€MBIMU TI0 KJIMMAaTHUYECKHM MOJENSIM CLEHApUSIMU OOBIYHO OCYLIE-
CTBJISLTUCH ITO BOJTHO-6ATTAaHCOBBIM YPABHEHUSIM WU KOPPEIALUMOHHbIM
3aBUCHMOCTSM CTOKA OT OCAJKOB U TeMIilepaTyphl BO3ayXa (C HE OYeHb
MPAaBOMOYHOM 3KCTPANOSIIMEeH 3TUX 3aBUCUMOCTEN B U3MEHSIOLLINX-
Cs YCJIOBUSIX).

MeToaooruyecku 0osiee HageXXHbIM U MEPCTICKTUBHBIM HOIXOA0M
K OJHOBPEMEHHOMY PELIEeHUIO OOEUX Ha3BAaHHBIX 3313y NPE/ICTaBIsIeT-
Cs pacnpeneleHHOe MaTeMaTuiecKoe MOAESIUPOBAHUE C YETKUM I10-
CTYJIMPOBAHUEM KOJMYECTBEHHbBIX U3MEHEHUN KIUMATUYECKUX BEIU-
YYH Y MapaMeTpoB JaHAIIA(dTOB.

I'1aBHBI HEeraTUBHBINM pe3y/IbTaT aHTPOMOTEHHOIO BO3ACHCTBUS Ha
CTOK — ero 3arpsi3ieHue. C ruIpoIOru4ecKoi TOUYKHA 3peHUs Cylle-
CTBYIOT JBa MPUMHLMITHANBHO Pa3IMYHbIX BApUAHTA MPOLIECCOB 3arpsi3-
HEHMS CTOKa — 0acCeiHOBbII M PYCIOBOM.

IlepBrl#t BapuaHT CBsI3aH € OCEAAHUEM M BbIITaJleHUEM 3arpsi3Hsi-
IOLIMX BEUIECTB U3 aTMoc(hephl Ha MOBEPXHOCTb PEYHEBIX 0ACCeifHOB.
HanbHelilasg cynpba 3TUX BELIECTB TECHO CBSI3aHA C IMpoLeccoM ¢Gop-
MHpPOBAHUA CTOKA. B 3aBUCMMOCTH OT MaclITaGOB TSPPUTOPUU, OXBa-
YEHHOM JAaHHBIM BUIIOM 3arpsi3HEHUS, OHO MOXET OBITh KJIACCUGDULIU-
POBAHO KaK rodaibHOE, PETrHOHANTBHOE U JIOKAJBHOE.

[Toce monmagaHust 3arpsI3HUTENS Ha IOBEPXHOCTE BOAOCOoOpa npo-
UCXOIUT eT0 pacHpeecHUE MEXIy HOCUTESIMM 3arps3HeHMs, IIaB-
HEWIIUMHM U3 KOTOPBIX ABJISIIOTCS BOAA U NoYBa. B nanpHeiieM 3arpsas-
HUTEJb M €IC NPOU3BOAHBIE MIPUCYTCTBYIOT B Npede/iax peyHoro 6ac-
CetHa B CJIEAYIOLUX aCCOLMALIMAX: B OUOLIeHO3€e (M30MpATEeIBHO B pas-
JUYHBIX BUAAX), B MOYBEHHOM BEIIECTBE, B MOYBEHHBIX, MON3EMHBIX,
03epHBIX, OOMOTHBIX M TEKYYMX BOAAX, B JOHHBIX OTJIOXEHMSIX PEK U
BOJOEMOB, B PHIXJI000JOMOUHBIX OTIOXEHUSIX KOHYCOB Y MOJIEi BbI-
Hoca. Bpemsl «xpaHeHUsT» 3arps3HUTENS, OTBEYalollee ero JMHAMMY-
HOCTH, KOJe0JeTCS B CAMBIX IIIMPOKUX HPEICHIax — OT YaCOB O MHO-
[UX JIET U AaXe CTONEeTHH.

CrnenyeT MUMeTh B BUAY JBa BUJA 3arPSA3HEHMS, PA3IMUAIOLIVECS 10
(hopMme B3aMMOOTHOIHEHUS] BOIALI M 3arpA3HUTENsA (PacTBOPUMBIN M
HEpPaCTBOPUMBIH 3arpsA3HUTEU). PaCTBOPUMBIi 3arpsI3HUTEIb BMECTE
C BOJIOI MPOHHUKAET B mOYBYy. YacTh ero aacopGUpyeTCsl MOYBEHHBIMU
yacTUIIAMU. Mexy KOHIEHTpaliMe# pacTBopa M aacopOUMOHHBIMU
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BO3MOXHOCTSMM TOYBBI CYLIECTBYET OIIpENeIeHHOEe COOTHOILEHUE.
KpuBasi, 0ToOpaxalas Takoe COOTHOILEHUE, HOCUT Ha3BaHUe M30-
TepMbi ancopbuuu. Ecnu He OyneT HOBBIX NOCTYIUIEHMIT 3arpsI3HUTENS,
TO B MpOLEcce HHMWIBTPALIUM TATON U NOXAEBOM BOIBLI OH MOCTEIIEH-
HO OYIEeT BLIMBIT U3 MOYBHI U HOCTYNUT B NOA3EMHBIE BOJIBI, IIe U
OyneT MpednIBaTh, NOCTENEHHO UCTOLIASCH, OIPEAe/IECHHOE BpeMsl. Yya-
CTUE MOJA3EMHBIX BOJ B IIEPEHOCE PACTBOPHUMOrO 3arpA3HUTEINS pacTs-
MBAeT MPOLECC 3arpsa3HEHUs U IMOCIenyIolei pecTaBpaluu Ha JOJ-
[ME IECATWIETUS U CTOJIETUA.

Cynp6a HepaCTBOPUMOTO 3arpsA3HUTEIISI HEpa3pLIBHO CBA3aHa C 39pO-
3Uel MOYBBI, U €ro CMbIB BMECTC C IIOYBEHHBIMU YAaCTUIIAMM BO3MO-
XeH TOJBbKO Npu HGOPMUPOBAHUU MTOBEPXHOCTHOIO CTOKA.

BTopoii BapuaHT mpouecca 3arpA3HeHus: 0oJiee MpoCT: 3arpsA3Hu-
Tes cOPAChIBAETCST HEMOCPEJACTBEHHO B PYCIOBYIO CETh WIM MOMANaeT
TYIA B pe3yJIbTaTe KaKMX-IU00 MPOUCUIECTBUM WIHM IPU TEXHUYECKUX
KaTacTpodax.



FTTABA 3

®OPMUPOBAHUE CTOKA U TMHAMUIKA BOJBI
B PEUHOM BACCEMHE

3.1. IIpobaema

dopMHUpOBaHHE CTOKA — CJIOXHBIM MHOrodakTopHbii npouecc. OH
CKIaJbIBAeTCA U3 OOJIBLIOrO HMCJIA YACTHBIX MPOIECCOB, PEryaupye-
MBIX JIPSMBIMHU ¥ OOPaTHLIMKA CBA3SIMU M JIOKAJTM30BAaHHbBIX B TPaHUIIaX
peuHoro OacceifHa. IlocnenHuit BOCIPUHMMAET, NepepacnpenenseT,
aKKYMYJIMPYET, pacCeMBAeT M HANpPaBJIsIeT NOTOKH BellecTsa (OCaiKH,
CTOK, UCTIAPEHUE) U SHEPTUM (PaAUALIMOHHBIA 1 KOHBEKTUBHbII TeIl-
JI00OMEH), NPUXOIIILMX U3BHE M Tyna Xxe yxomsauux. [loaromy mop
rporeccoM HOPMUPOBAHUS CTOKA CIEJYeT NOHMMATh HEe TOJIbKO He-
MOCPENCTBEHHOE MOABIEHHE BOALI, CMIOCOOHOM K JalbHEHIIEMY CTe-
KaHHIO, a BECh KOMIUIEKC ONpeNeeHHOM IpyNnbl YaCTHBIX TMpPOliec-
COB, KOTOpBbIE BCE BMECTE COCTABIAIOT HA3EMHYIO YaCTb TMAPOJIOTH-
YeCKOro LUKIIA (KPYyroBOpOTa BOABI B MPUPOJE).

TIpencraBuM cebGe peanbHbIi peuHoOil GacceiiH ¢ ero penxbedoM u
nagamadTaMu, opouIaeMblii TOXIAMU M 3aCBHIMTAeMBbIii CHETOM, BOC-
MPUHUMAIOLIMH MOTOKM COTHEYHOM PalualMi ¥ KOHTAKTUPYIOLIMIA C
BO3IYLIHBIM OKEaHOM — C €ro BeTpaMH, OOJaYHOCTHIO, TEIUIOM U
xosoa0M. [Ipoucxonur B3auMoaeCTBUE METEOPOIOTUYECKHUX TOJE ¢
TOJICTHIAIOLIEN IMMOBEPXHOCTBHIO B BHULE CBOETO POJla MO3AaMKH, CJIO-
>KEHHOU IMCKPETHHIMU JJaHIIIAdTHBIMM 00pa30BaHUSIMU.

Peunoii 6acceiiH co cBOMMU oporpadueit, ropHbBIMU [OPOAAMH,
MoA3eMHBIMU BOJIAMY, MTOUBEHHBIM W PACTUTENLHBIM MOKPOBAMMU, TUI-
porpaduueckoil ceTblo, BOgoeMaMi U OOBEKTaMM, CO3NAHHBIMM 4e-
JIOBEKOM, B OTHOLIEHUM ITOMAJAI0IIEH B €0 MPeAebl BOALI BLINOIHS -
eT ABOIHyI0 (YHKLHIO: C OJHOUW CTOPOHBI, OH HApsLy C TMOromaoi
ONpeesieT COOTHOLIEHUE MEXIy OCaIKaMH, CTOKOM U UCIapeHHeM
(BOmHBINM OaNaHc), ¢ APYrol — OCYIIECTBIsSET INepepacripeneaeHue
CTOKAa BO BpeMeHH (TpaHchopMaius).

CTOK OOBbIYHO eCTEeCTBEHHBIM 00pa3oM MOMPa3eNdioT Ha TalbIi U
noxneBoil. PopMUpPOBaHME BTOPOrO M3 HUX — OTHOCUTEILHO OoJiee
CTPEMMTENHHO U OYpHO NPOTEKAOLHMA Ipoliecc, YeM Iepsoro. Bax-
HBIM sIBysieTcs TOT (akT, 4TO 0062 BUIA CTOKA B3aMMOIEHCTBYIOT U
JONOJIHAIOT Apyr apyra. Ho Tonbko B pupone. B TpaguunoHHOM rua-
POJIOTMUM OHH, VBB, pa3leNeHsl C HaYajla M [0 KOHLA.

CremyeT pazauyarh elie ABa BUJa CTOKa — MOBEPXHOCTHHIN 1 MO/ -
3eMHbIH. [TocaenHuii, B CBOIO ouepenb, MOXET ObITh MOApa3aesieH Ha
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HECKOJIBKO KaTeropuil B 3aBHCHUMOCTM OT ITyOMHBI HPOHMKHOBEHUS
TaJIbIX Y JIOXAEBBIX BOA B TOJLLY ITOYBBI U TOPHBIX NOPOJ (APYCHOCTH
[I0/136MHOI'0 CTOKAa), a CJIeAOBaTeNIbHO, MO CTeNeHU UX 3aperyiupo-
BaHHOCTH.

BaxeH BOIPOC O COOTHOILIEHHWH MOBEPXHOCTHOIO U MOA3EMHOTO
TUIIOB CTOKOOOpa3oBaHus. IlepBbie U3BECTHBIE TEOPUM CTOKA, OCHO-
BaHHBIE HAa HEMOCPEACTBEHHBIX HAOMIONCHUSAX, CBA3AHBI C MOCTYJa-
TOM O TIOBEPXHOCTHOM CTeKaHMU. OTKIOHEHUS OT 3TOTO MPUBBIYHO-
ro MpaBUiIa OGBIYHO PACLHEHUBAINCH KAK UCKIIOYUTENbHBIE. [IpuGIu-
3UTEITBHO B 3TO XE€ BpeMsl CTal0 NOMNYJAPHBIM OTpHLiaHME CaMOW
BO3MOXHOCTH (POPMUPOBAHHUS MTABOJKOB IPYHTOBLIM CTOKOM. ITombITKA
J0KAa3aTeNbCTBA HUYTOXHOCTU MAKCHMATBHOIO MOIYJISA MOA3EMHOIO
cTOKa ObUIa OCHOBaHa Ha CpaBHEHUH KO3GODULIMEHTOB HHIbTPALHUU
CO CKOPOCTSIMHM IOBEPXHOCTHOIO CTeKaHMs. B AeiicTBUTENILHOCTH B
MecTax OpMUPOBaHHMSA OBICTPOrO IPYHTOBOIO CTOKA Pa3BUTA TycTas
[OA3eMHAas JPEHaXHAasl CeTh, B KOTOPOH CKOPOCTH TeYeHMS AOXIe-
BBIX M T&IbIX BOJ MOTYT OBITH JNIKIUIb HA MOPIAOK HHUXE MOBEPXHO-
CTHEIX.

3areM MagTHUK Ka4yHYJICS B OOPAaTHYIO CTOPOHY, U cefiyac MOXHO
BCTPETUTh B JIMTEPATYpPEe HE TOJBKO MO THIPOJIOTHHM, HO M IO CMeX-
HBIM AUCUMIUIMHAM YTBEPXKIEHUS O JOCTATOYHO HE3HAYUTETBHON poIu
KJIACCUYECKOTO ITOBEPXHOCTHOIO CTOKA.

[ToBepXHOCTHOMY Y MON3CMHOMY THIIaM (POPMHUPOBAHUST CTOKA CO-
OTBETCTBYIOT M JIBa BUJA MaBONKOBOTO cTokKa. ITaBonku, chopMupo-
BaHHbIE TOBEPXHOCTHBIM CTOKOM, XapaKTEePHU3YyIOTCs 60jiee BHICOKH -
MU MaKCUMaJIbHBIMH MOJYJISIMM CTOKA, KPAaTKOBPEMEHHOCTBIO MpPO-
XOXJIeHUsI, pe3Koit peakuueit Ha M3MEHEHUS MHTEHCUBHOCTH JOX-
151, YTO CTAHOBHTCS 0CO00 3aMETHBIM C YMEHbIIIEHUEM IUIOLIAXY BOIO-
cbopa.

JoxmeBble U Tajble BOXBI, MPOCOYUBIIUECH CKBO3b MOYBEHHO-
TPYHTOBYIO TOJIILY M PAHO WJIHM MO3JHO JOCTUTLIME PyCaa, OTHOCST
K pa3dUYHBIM KaTErOpUsiM MOA3eMHOro croka. [Iytu U Bpemsa Mur-
PaLMM TaKMX BOA 3aBUCAT OT CTPYKTYPHI MOYB U TOPHBIX MMOPON U
MOTYT OBITh CAMBIMU pa3TUYHBIMKU. EcaM BpeMs OT Hayaja BBHIITaAe-
HUS JOXIS Ha MOBEPXHOCTh BOJOCOOpA 10 MOMEHTA BHIKJIMHUBAHUS
BOJIbI B PYCJIOBYIO CEThb HE HACTOJIBKO BEJMKO, YTOOBI OTACNbHAS TT1a-
BOJKOBasl BOJIHA NOTEPSIA CBOI0 WHAMBUIYAIBHOCTH, MOXHO TOBO-
PUTBH O GBICTPOM IPYHTOBOM cTOKe. OH BCerna 3HadYuTe bHO Gojee
3aperyJupoBaH, YeM MOBEPXHOCTHBIM, U ONpeneaeHue «ObICTPBIM»
NMPU3BAHO OTTCHUTH €r0 OTJIUYME OT MOUTMHHO MOJ3EMHOIO CTOKA.
OueBUnHO, YTO pe3Kas IPaHMIIA MEXIY BCEMHM TpeMs BMJAMM CTOKA
OTCYTCTBYET.

O6a Bua NABOIKOBOIO CTOKA (TOBEPXHOCTHBIA M OBICTPBIA IDYH-
TOBBII) IIMPOKO PACIpOCTpaHEHbl B TOpax M Ha paBHUHAX U, KakK
NpaBUJIO, B Mipe/eax Kaxaoro peyHoro dacceiHa COBMECTHO MPUHU-
MAaIOT YYacTHe B MIUTAHUU PYCIOBOM CETH.
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Tenepb mepeurcIMM YaCTHbIE MTPOLIECCHI, KOTOPbIE COCTABISIIOT KOM-~
TUIeKC SIBNEHHUM, HadbiBaeMbiii POPMUPOBAHMEM CTOKA.

1. TTporecchl U SIBIEHUS HA MOBEPXHOCTH HacceitHa.

1.1. Beinagenue ocankos. Mx ¢a3oBoe cOCTOAHMUE OMpeeisieT pas- |
au4ye B cynb0e BOABI B HAYANbHBI MEPUOI UCTOPUM ee NpeObIBAHUS |
B IIpefesiaX peYHoro GacceiiHa. \

1.2. O6meH TeIUIOBO#M 3Heprueil NOBEPXHOCTH GaccediHa ¢ aTMo-
chepoii 1 KOCMUYECKUM MPOCTPAHCTBOM. '

1.3. TTepexBaT HOXAEBBIX Kamelb PACTUTEIbHBIM MOKpoBOoM. CHer,
3aJepXKaBIIMICI Ha KPOHAX NepeBbeB, OCODEHHO XBOWHBIX, — BEJIH- |
KOJIENTHOE 3pEeNMIle, HO THAPOJIOTMYECKM 3TO BPEMEHHOE SIBIICHUE:
OUYeHb CKOPO BETEP M CONHIE COPOCIT Er0 BHUS. '

1.4. ®opMupoBaHue CHEXHOIO MOKPOBA. DTOT KOMIUIEKCHBII IPO-
Lecc 0ToOpaXxaeTcsl U3MEHEHUEeM YEThIPEeX ero IepeMEeHHBIX COCTOS~
HMS — TOJNUIMHBI, TUIOTHOCTH, COOTHOLLEHHUS KOMUYECTBA «KUIKOM» -
Y «TBEPJIOM» BOJBI U TeMHOEpaTypEhl.

1.5. CHeroTastHUe M pa3pylleHue CHEXHOro MOKpOBa.

1.6. Bonootnaua 13 cHera. _,

1.7. Uupunbrpanyig 1 GoOpMUPOBAHUE NOBEPXHOCTHOIO CTOKA, SB-
JISIOUINECS] COBMECTHO OJTHUM U3 CaMbIX BaXHBIX YACTHBIX MPOLIECCOB
paccMaTpUBaeMOro KOMIUIEKCA; B OTHOLIEHUH CyAbOBI BOJbI, TONafa-
01l Ha MOBEPXHOCTh BOAOCGOPA, BRICTYMAIOT B POJIM MpoOLecca-ae-
nurenda [25].

1.8. 3amep:xaHue YaCTU MOBEPXHOCTHOIO CTOKA B 0ECCTOYHBIX OTPU-
HaTeIbHBIX (hopMax MUKpoOpeibeda CKIOHOB.

1.9. Jopycnosas TpaHchopMalms OBEPXHOCTHOIO CTOKA BCIIEACTBIE
HAaKOIUICHUS M CTEKAHUS BOJABI Ha MOBEPXHOCTU CKIIOHOB.

2. [Ipotiecchl U siBJIeHUS B IIOYBE U MPHIOBEPXHOCTHOM TOJILIE TOp-
HOW OOPOIHL.

2.1. InHaMuka TerIOBOi SHEepruu.

2.2. IuHaMUKa MOYBEHHBIX BOJ — ONHH M3 BaXHEHIIHX U CIOX-
HEWIIMX MPOLIECCOB, CKIANbIBAIONIMNACS U3 3aAepXaHUS BOABI B TOJI-
LIe OOYBBI M PErojiuTa, ee pacxOZOBaHUS Ha MUcHapeHue M GOPMUPO-
BaHME TOYBEHHOTO U MOA3eMHOro croka [23, 24, 26].

2.3. Ucnapenue (6e3B03BPaTHBIC NOTEPH CTOKA).

2.4. Tloa3eMHBI CTOK M €0 IOPYCIOBasi TpaHCHOPMAIHs, CKA3hI-
BalOLIAsAcAd B pacrpee/leHMM TOCIEIHEro Mo sIpyCaM IeojOrMYecKUX
CTPYKTYP NPUIOBEPXHOCTHOM! TOJIM 3eMHOM KOpHI B Ipeaeiax ped-
HOro 6acceifHa M mocnenylolled Pa3sHOCKOPOCTHOM pPasrpy3Ku NOA-
3eMHbBIX EMKOCTEl B PYCIIOBYIO CETb.

3. PycnoBas TpaHchopManus v TPAHCISALMA B 3aMBIKAIOLIUNA CTBOD
BOJIbI, MOTIAAI01IEN B ruaporpacuyecKyio CeTh peyHoro bacceiita,
KOTOpbIE 3aKJIIOYAIOTCH B TiepepacnpeieneHUu 3TOM BOABI BO Bpe-
MEHH.

4. CTOK BOIBI B 3aMBIKAIOIIEM CTBOPE — UTOT B3aUMOJEeCTBHS pac-
CMOTPEHHOI'O KOMIUIEKCA ITPOLECCOB.
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3.2. ®du3nyecKue CBOMCTBA BOIBI, JibJa, CHEra, MOYBbI,
PEroJIMTa M TOPHBIX MOPOJ

3.2.1. Bona, nen m CKJIbHbIE ropHbie TIOPOJIbI

Tloa cOBMECTHBIM BIMSIHUEM MOCTYIUIEHUS] BOJBI M TEIUIOBOH 9HEp-
MU CIIOCOGHOCTh peyHOro OaccefiHa BOCIIPUHMMATh, YAEPXHUBATh U
OTHABATh BOAY HEIIPEPHIBHO MeHseTCs. JJuHaMuKa BIaXXHOCTH U ¢a3o-
BbIC TMEPEXOIbi ONMPEACNAIOT OONBIIYIO U3MEHYMBOCTh DUIMUECKUX
CBOWCTB CHeTa, [T0OYB M TOpHBIX NOpoA. M3BecTHO ZOBOJBHO MHOTO
IMITUPUYECKUX (GOPMYIT, YIAYHBIX U HEYNAYHBIX, VTS BRIYMCICHUS He-
KOTOPBIX U3 3TUX CBOMCTB.

IlepeyucieHHble B 3aroJIOBKE 3TOr0 MaJeHbKOIO MOApa3feia npu-
POJIHBIE BELIECTBA MOTYT OBITh YCIIOBHO BBIIENEHBI KaK HE MEHSIOLIHE
cBou dbusnyeckue cpoiicTra. Jieg u ckambHble (MOHOMUTHEIE) HOPOJIBI
B MacCUBE WIM UX KPYMHBIE OOJIOMKH TaKXe UMEIOT MOPUCTOCTh, HHOT-
JId U3MEHSIOLIYIOCS B JOBOJILHO IIMPOKUX Npeaenax. JJisi UHTPY3UB-
HBIX M MeTaMopduyecKux rmopoa oHa o6eiyHo Huxe 0,01. Tlopucrocts
My3bIpYAThiX 0a3aMBETOB noxomuT 10 0,25, B TO BpeMs KaK MaCCHUBHBIX
o6s1yHO He mpepblimaer 0,06. HexoTopsie pa3HOBUAHOCTH U3BECTHS -
KOB YW JOJIOMUTOB MMEIOT GYEHBb BHICOKYIO MOpHCTOCTh: 0,35—0,45.
OnHako, Kak NpaBWIO, 3Ta MOPUCTOCTh SABISETCS 3aKPBHITOW M MOYTU
HEIOCTYITHOM i1 MPOHUKHOBEHHUS B Hee Biaru. IToatoMy Oynem ycios-
HO, B paMKaX HalllMX TUAPOJOTMYECKHUX 3ala4, CUUTATh, YTO IS JIbJa
Y CKATbHBIX IPYHTOB MOPHUCTOCTb PaBHA HYJIIO, U OTPAHUYUMCS TIpU-
BEICHUEM OCPeTHEHHBIX NTOKa3aTenei.

Bona u sex: mmotHocts 1000 u 920 kr/M3; yaenbHast TEIUICEMKOCTD
4190 u 2090 Ix/(xr- °C); koachdbuumneHT teruronpopoaHoctu 0,58 u
2,22 Bt/(m - °C); yaesnbHas TeruioTa raBjieHus (3aMmep3anus) 334 - 104
JX/Kr; ynenpHasa TerIoTa apoo6pa3osaHud (KoHaeHcauu) 248 - 104
JUK/KT.

B 1a6i1. 3.1 npuBeneHs! INIOTHOCTH U 1BA [JIABHBIX TEIUIO(DU3NYECKUX
FI0KA3aTesIsi HeKOTOPHIX BaAXHEHUIIMX TUIOB CKAJIBHBIX MOPOXA, KOTO-

Ta6nuua 3.1. XapaKTepUCTHKH HEKOTOPBIX CKAJIbLHBIX HOPOX,

VienbHas Koadpduumenr
TopHas Tun ropHoit ITnotHOCTD, TeToeMKOCTS. | TETVIONPOBOA-
mopoaa nopoabl Kr/™M? ey HOCTH,
I'panut W3BepxeHHast 2650 670 3,5
MHTPY3UBHas
Huoput To xe 2820 630 2,5
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Oxonuarnue maodn. 3.1

v KoabduumeHt
TopHas Tun ropHoit TinoTHOCTS, Tennﬂcf:;: ce)l:'rb TEI10MpPOBOL -
3 ”
rnopona MOpPOALI Kr/M Tx/(xr - °C) 5 -;{/(E:,lm‘ ’C)
bazanbT WzBepXecHHAas 2960 840 2,5
adb¢y3uBHas
Huna6as To xe 2900 710 2,4
Iueiic MeTraMopduue- 2650 750 3,2
cKas
[nunucteiit | To xe 2650 750 2,3
CaHely
Hzeectnax | OcapouHas 2720 850 3,4
Homomut To xe 2850 920 4.0
Tecyanuk » 2650 940 4,5

PbI€ IMTOCYHUTAEM HE USMEHAKUIMMHUCA OT COCTOAHUS MOT0Abl, KaK 3TO
AMEET MECTO A NOYB WIU CKOIIEHWI 00 10MOYHbBIX IIOpoA.

3.2.2. MHuoroda3sHasa AucnepcHasA cpeaa u ee Temiopu3nIecKue
CBOIICTBA

Ion naucnepcHol cpenoit 6yaeM MoHUMATh NIPUPOLHbIE CMECH TBED-
JbIX YaCTUL] Pa3HbIX PA3MEPOB, KECTKO HE CBSI3aHHBIX APYT C APYIOM.
bonee obiee nonsitue — MHorogazHast aucnepcHad cpena. Jlist Hac —
3TO CHEr, MOYBa, OPTaHWYECKHE TOPU3OHTHI, OGJIOMOYHAA [OpHAs
noponja.

OJNeMeHTaMHU AUCIEPCHOM Cpeabl TakkKe ABISIOTCH «IIOYBEHHAS
NUIa3Ma» U «PErojiuT», TEPMUHBI, OOBIMHO MAaJIOYyIOTPeOUTEbHEIE B
ruapojiorun. TloyseHHad miasMa — aKTUBHasg 4acTh ITOYBBI, MUHE-
pPaJbHBIA M OpraHUuYeCcKNi MaTeprai KOJUIOMIHBIX pa3MEpOB; NMPOTH-
BOITOCTABNASIETCSl TOYBEHHOMY CKEJIETY.

Peronut — oOLUMiT TEPMUH, UCTTONBL3YEMEBIH JUTSE 0603HAYECHMST BCEX
NIOBEPXHOCTHBIX PHIX/IBIX 00Pa3OBaHMH J11000TO IPOUCXOXIEHUS U BECh-
Ma pa3HoOro xapakrepa. B npuHummne noysa — sto Toxe peronur. OnHa-
KO OyneM NpUMEHATH 3TOT TEPMHH, BHIIENASA U3 HErO ITOYBHI KaK /10-
CTATOYHO crieuduyeckme o0pa3oBaHU, BOHUKIINE 10 BO3NEIICTBU-
€M XXMBOTHbBIX Y PACTUTENBHBIX OPraHU3MOB ¥ UMEIOLLME PETOJIUT MU -
HepPaJIbHOTO NIPOMCXOXAEHHS B KayecTBe cyberpaTa. [To3ToMy masnbiie
B TEKCTEe OyAyT UCIONB30BATLCS CIIOBOCOUETAHUA «TOYBA U PErONUT»
WU «IIOYBa-PErOINT».
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BzaumMoaeidcTBre TOXICBLIX ¥ TAJNBIX BOA C MOYBEHHO-PACTUTENb-
HBIM OKPOBOM M PEFOJIMTOM JIEXKUT B OCHOBE MHOrohaKTOPHOTO Hpo-
1ecca, KOTOpbiif MbI HaspiBaeM (opMHupoBaHMEM CTOKA. «IToyBa —
CBOEro poja NOCPEIHUK MEXIY KIUMATUIECKUMU U TMAPOIOTHYeCKH-
Mu aeneHusmu» (M. U. JIbsoBuy, 1986), mostomMy He CIy4aiHO MosB-
JICHUE TaKHUX HAyYHBIX OTBETBJIEHMM, KaK IOYBEHHAsd TMAPOJIOTUS U
ruapodu3uKa Mmous.

Cpeny HeoOXOAMMEIX CBOMCTB TIPUPOAHEBIX JUCHEPCHBIX CPEX NpH
TUAPONOTHYECKMX MCCICIOBAHKUAX U MOACIMPOBAHUU BaXKHbBI Cleny-
foliue:

e 001IMe Pu3uyecKue — IIOTHOCThH BELUECTBA, IJIOTHOCTh B €CTe-
CTBEHHOM 3QJIEraHUU, IIOPUCTOCTD;

e BOAHO-(PU3UYECKUE — HOJS CBSI3aHHOW BJlard, MakCUMaJlbHas
BOIOYIEPXUBAIOLIAsi CIIOCOOHOCTD, KO dULMeHT OUIBTpaLuy;

o TerNo(pU3UYECKE — YAEJIbHAsA TEIJIOEMKOCTh, KO3DOHUIUEHT
TeTUTOTIPOBOAHOCTHU

Viennuas TennoeMkocTh. [1ig MHOrodasHOI IHUCNEPCHOI cpemsl
3HaHHEe OTHOCHUTEJbHOrO 00beMa, 3aHUMAEeMOro 00MOMKaMH U YacCTH-
1IaM¥ TOPHOM MOponki, TOYBEHHOH I1a3MO#, OpraHUYECKMM Belle-
CTBOM, BOAOM WUJIY JILAOM U BO3IYXOM, ITO3BOJISIET BBIMMCINTD €€ 00BhEM-
HYIO TEILIOEMKOCTh

c=pp(l-e)+ppu;

c=pp(l-e)+p'p'u’,
rue p, p°, p* — yoenabHas TEIUIOEMKOCTh I'OPHO# [OpOAbl WIM MO-
YBEHHOrO BelEeCTBA, BOAbI U JIbaa; p, p°, p* — IUIOTHOCTH TEX Xe
3JIEMEHTOB AUCIIEPCHOM CpEedbl; €, u°, U* — IOPUCTOCTL U 0ObEMHAs
BJIAXXHOCTEL («KMAKAS» U «TBeprasi» BOJA) ITOUBLI WIM PBHIXI000JI0-
MOYHOM! MOpPOAB!.

TlapameTpsl p U p MEPBHIX WICHOB HNPUBEACHHBIX YPABHEHHUIA MO-
IYT OBITH B CBOIO OYEPENb ONpPENSIEeHB KaK CpEAHHUE B3BELIEHHBIE Be-
JIMYMHB! U3 BKJIAJIOB ITOCTOSIHHBIX (B OT/IMUME OT BOABI WIM J1b1a) 3Jie-
MEHTOB cucTeMBI (Tadr. 3.2).

Tab6numa 3.2. ILIOTHOCTD U yAeAbHASA TEILUIOEMKOCTh MOYBEHHLIX chpakumit

Mnnepam::)x::g dpakuun 0, KE/A p, Ix/(kr-°C)
Ieckn 2660 780
Cymecu 2700 830
CyravHium 2710 840
Inmuubl 2740 880
ITouseHHas opranuka 1300 1930
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Hns 00beMHOM TEMJIOEMKOCTU CHEra UMEEM BBIpaKEHME

cc=pp(-g)=p7,

rae € — IIOPUCTOCTh CHEra; Y, — IJIOTHOCTh TBEpHOH (a3pl CyXoro
CHera.

Eaununa o6beMHOM TemtoemkocTu cHera 8 CH: Tx /(M3 °C).

Koagdpunuent Termionposoanoctu. KoszdbduimeHT TeIwonposoaHo-
¢ty MHOroga3Hoi JUCIIEPCHOMN CPEIbI YK€ HE MOXET OBITh ONpeneieH
KAK CpeIHssl B3BEUIEHHAs BEJIMYMHA U3 BKIIAJOB OTAENbHBIX (a3, 1mo-
JOOHO TOMY, KaK 3TO ObUIO CHeIaHO A Mpeablaylel XapaKTepUCTh-
Ku. TTocTpouM 171 ero BRIYMCIICHUSI IIPOCTENLIYI0O MHTEPITOMSIUOH-
Hy10 MOZEIb.

PaccMoTrpum CHayana KpaifHue BapuaHThl TEIIOMPOBOASIIEH MHO-
roa3Hoit CUCTEMBI.

Bapuanm 1. Cuctema COCTOMT TOJNBKO U3 TBEPAOM U razoo0pa3Hoit
(Bo3ayx) da3. D10 — cyxue cHer, ImoyBa, 00610MO4YHas ropoaa. byaem
MOJaraTh, YTO BO3JYX SIBJISSETCS aOCONIOTHBIM TEIJIOU30JIATOPOM U €T0
BIIUSIHME CKA3bIBAETCS HE TOJIKO Ha (paKTe CHUXEHUS paboueil yactu
IO TIOTIEPEYHOr0 CEYEeHUs eQUHMYHOM KOJIOHKM, MBICICHHO
BbIIEJIEHHOM B Cpele, HO ¥ Ha UCKPUBIIEHHOCTHM, M3JIOMAHHOCTH U
pa30pBaHHOCTH TETUIONPOBOISLIMX ITyTei cucTeMbl. [lociaeqHee BegeT
K MTOMOJHUTENBHOMY CHMKEHMIO KO3¢hdOHUIIMEHTa TeIIONPOBOIHOCTH
KOJIOHKH B 1esnoM. Ilpeamonoxum, uro koadbuumeHT 3deKTuBHOM
TETNJIOMPOBOAHOCTU TaKOM CHCTEMBI MPOIOPLMOHANEH NpocTeiiineit
CTEMEHHOM (DYHKIKH OTHOCUTENBHOM A0JM TBEPAOIO BEILIECTBA B CH-
CTEME:

Am=Ag(l—-8)"; m>1, 3.1)

YTO HEIUIOXO HNONTBEPXKAAETCS IKCIEePUMEHTAIHHBIMUY JaHHBIMMU.

Bapuanm 2. B cucteme mepBOro BapMaHTa BO3AyX 3AMEHUM BOIOI.
Temneps B nporecce Tem1006MeHa Y4aCTBYET MHOXECTBO TeIIONPOBO-
JALIMX 3]IEMEHTOB ABYX TUIIOB: TBEPAOE BEILECTBO M BOIA, COEAMHEH-
HBIE APYT C APYrOM IOC/IEAOBATENbHO, MapajljIeIbHO U KOMOMHUPO-
BaHHO. B naHHOIT cuTyauuu yao6HO BBECTH CyMMapHBIi KO3 OUIMEHT
TEIUIONTPOBOIHOCTH. 31€Ch TAKXE BO3MOXHBI BAPUAHTHI.

ITpu nocnegoBaTebHOM COEXUHEHUM TETUIOMPOBOMSIIMX DIEMEH-
TOB IIPUPABHUBAHUE YAETBHBIX TEIUIOBBIX IIOTOKOB IIPUBOIUT K CIIETY-
IOLIEMY BBIPAXKEHMIO LI CYMMapHOro Ko3dhduuneHTa TenionpoBoa-
HOCTHU:

) =AA e + A (L-8)] = (e/A + (1 -e)/Ag).  (3.2)
Ilpu mapanieabHOM COEIMHEHMM JIEMEHTOB UMEEM
L) =Ao(1—g)+0e. (3.3)
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®opmynstl (3.2) u (3.3) npeacTaBasioT cobOil BBIpAXEHUS s
BBHIMMCIIEHHS] CPeJHMX B3BELLUEHHBIX BEJIMYMH — FapPMOHMYECKOU U
apudMeTUIECKOIA.

Bapuanm 3. 3amenum Bony JbIOM. AHajOorUs C BapUAHTOM 2 MOM-
Hasi, TOJIbKO BMECTO A’ Tereph IIPUCYTCTBYET A"

OcTtaercs HessCHBIM BOIPOC O MPEUMYLIECTBAX OMHOM U3 ABYX KOH-
KYPUPYIOUIUX I'MIIOTE3 — O IIPEOOJaNaHMM MOC/eN0BaTeIbHBIX WK
MapauICJIbHBIX COeAMHEHUM TEIUIOMPOBOMAIIMX 3JIEMEHTOB B TaKMX
IUCTIEPCHBIX CHUCTEMAaX, KaK CHeEr, MoYBa WX OGJIOMOYHAs MOpoja,
MOPHUCTOCTb KOTOPHIX YACTUYHO WJIM IIOJHOCTBIO 3aHSITa BOAOM WU
JIBIOM.

Bceraa umeeT MecTo COOTHOLLEHME

) <)

K coxaneHuto, 3KCIepuMEHTANbLHbIE JAaHHBIE, UMEIOIMECH B HA-
LIEM PACIIOPSDKEHMH, HE T03BOJISIIOT OTAATh NMPEATIOYTEHUE OJHON U3
ruiores. B neiicTBUTENBHOCTH MBI, BUIMMO, MMEEM HEUTO MPOMEXKY-
TOYHOE — CJIOXKHYI0O KOMOMHAIIMIO pa3HOTO poJia coenquHeHuit. Berom-
HUM, 4TO MEXAY FapMOHHYECKOH U apudPMETUIECKOHN CpeaHel IeXUT
reoMeTpHyecKas

1) <0y,) TRy

W ecnu MBI mocuuTaeM, 4TO CpeIHsISA B3BEUICHHAS FEOMETPUYECKas
BEJIMYMHA HAC YIOBJIETBOPSAET, TO BEIPAXKECHUS IS A,, IPUOOPETYT Clie-
AYIOIIWHA BUA;

Ay = AFE(R)S (3.4
Ay = AL 3.5)

Hcnonp3osanue BoipaxeHuit (3.1), (3.4) u (3.5) no3sonsier nojy-
YUTH JOCTATOYHO ITPOCTHIE MHTEPITOJISLIMOHHBIE YPABHEHUS IS OLIEH-
KU KoaddunueHTa TerIOnpoBOAHOCTH MHOro(a3HON Cpebl:

A=Ay =)@ )" +A,; n<l; (3.6)

A=Ay —A)W*)" +A,; <1 (3.7

3nech w =u'/e, w*=u /€, rne w', w* — 3aNONHEHHOCTb IIOPUCTO-
CTM BOAOM MM JBAOM; U, ' — OOBEMHasl BIAXHOCTb MM JIBAUC-
TOCTh; € — IOPUCTOCTb.

Boeruucnenue KospdunueHra TerIONPOBOIHOCTY CYXUX M YBIaX-
HEHHBIX TJIBIX U MEP3JIBIX ITOYB U OGJIOMOYHBIX ITOPOA MPOU3IBOAMTCS
¢ momolupilo BeipaxeHUH (3.1), (3.6) u (3.7). Cpa3y BO3HMKAET BOII-
POC O PEKOMEHAYEMBIX 3HAYEHUSX ITapaMeTpa A,.
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H3ssectHa dopmyna B. B. Pxesckoro u I'. 1. HoBuka mis Haubonee
LWIAPOKO PacIPOCTPAHEHHBIX ITOPUCTBIX FTOPHBIX MOPOA (TONBKO CYXHX):

A, = 0,077y,

KOTOpasi 6yay4du mpeoOpa3oBaHHON C y4yeTOM pa3MepHOCTEH K BUIY
(3.1), BBIPISAUT CAEAYIOLIMM 00pa3oM:

hm =0,077(p/p")* (1 -£)>".

TakuM 00pa3oM, IpU HauGoJee BEPOATHOM 3HaYeHuH p =2 650 kr/m?
um=3,1
Ao=1,6 Br/(M-°C).

Jlaxe camoe rpyboe 06001eHe HEKOTOPbIX, B OCHOBHOM JINTEpa-
TYPHBIX, JAHHBIX BBISBISAET npu m=2,5 u n=0,75 10CTaTOYHO YETKYIO
33KOHOMEPHOCTbh U3MEHEHMSI ITApaMeTPpa Ay B 3aBUCUMOCTHU OT I'PaHy-
JIOMETPHUUECKOrO COCTaBa IMouBkI (Tabn. 3.3).

st BeraucieHns KoopduimeHTa TeMIonpOBOIHOCTH CYyXOro CHera
B 33BHCHUMOCTM OT €ro IUIOTHOCTU CYLIECTBYET NOCTATOUHOE KOJIUYe-
¢TBO (hopmyJl, OZHAKO BCE OHU B GONbIIEH WM MEHBLUEH CTEIIEHH HE
YIORJIETBOPSIOT ECTECTBEHHOMY BEPXHEMY IPAHUYHOMY YCJIOBUIO. B CBsI-
31 C 3TMM MOXHO BOCITOJNIb30BAaThCSt PACYETHHIM BBIPDAXEHHEM, B KO-
TOPOM B KayeCTBE TBEPIOTO BEIIECTBA BRICTYIAET JIEH:

Ae =AM (I-g)" =M [ve(p)'1", m=2. (3.8)

BEIABMHYTO TpeAIIONOXEHHE, YTO Ha 3HaueHHe 3(HHEeKTUBHOIO
(KOHIYKIMSI TUTIOC KOHBEKIIMS) Ko3(hduIilMeHTa TemIonpoBOIHOCTH
CWIBHO BJIUSET TeMIleparypa cHera 6., UTO MOXET OBITh OTOOpaXeHO
BhIpaxeHueM AL (0. )(A*)~! =1+1,18exp (0,158,).

C ucnonbp30BaHMEM TAKOIO YPABHEHUS COINIACUTLCS TPYOHO, 0O
BIIMSIHUE KOHBEKIMH C POCTOM IUVIOTHOCTU (YMEHBLICHUS MOPUCTO-
CTH) cHera nagaeT. ITosToMy nenecoobpasHeil OCTAHOBUTHLCS Ha ABYX-
(aKTOpHOM BBIpAXEHUI BUIA

Ae(8c, v )(Ae)™ =1+exp(0,16.)(1-v:/p*), 8. <0°C.

Ecnu ucnonb3oBaTh 370 BBIpaXKeHUE, TO B KaUe€CTBE OCHOBHOM ¢op-
MYJIBI IS pacyeta Ko3dbuimMeHTa TeIIonpOBOAHOCTH JIOTMYHO MPpU-
HATB BbipaxeHue (3.8) mpu m = 2,5, HO ¢ no6GaBneHUEM HeGOIBUIOrO
MTOCTOSIHHOTO YWIeHA:

Ap ={l+exp(0,10.)[1 - ve(p*) ' 1H2, 2ye (p*)™'1>* + 0,02}

Ta6nauma 3.3. 3naueHUs mapaMeTpa A,

Toubsi ITecya- | Cymecya- | CyrimHH- I'muuun- | Topds-
HBIE HBIE CTbIE CThIE HBIE
Ao, Br/(M-°C) 2,5 1,7 1,3 1,0 0,8
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Ta6auua 3.4. KoaddunuenTts! TemwionposogHoctu cuera, Br/(m- °C)-!

Temmnepa- 3HaveHust A,, Br/(M-°C)"!, npu IJIOTHOCTM CHETa, Kr/M°, paBHOM
Typa
cuera, °C | 100 200 300 400 500 600 700 800 920
0 0,05 0,12} 0,26 1 0,46 | 0,73 | 1,05 1,40 | 1,78 | 2,22

— —oo 0,03 | 0,07 | 0,15) 0,29 | 0,50 | 0,78 | 1,13} 1,57 | 2,22

ITpeanaraempie Ko3G@UUMEHTH TEIUIONPOBOOHOCTU CHETra IpHU
pa3IMYHBIX 3HAYEHHUSIX €ro TUIOTHOCTU U TeMIIEPaTyphl NPUBEACHbI
B Ta61. 3.4.

3.2.3. ®usuyeckne H BoaHO-(HU3MYECKHE CBOICTBA
MHorogasHoii AMCHepCHOi cpeabl

MerTozmp! onpeneieHuss U TUITMYHbBIE 3aJaYM TaKUX UHTEIPaJIbHBIX
(CTaTMCTMUYECKUX ITO CBOEH NIpHpOHE) MOKa3aTeslei, KaK TUIOTHOCThb
BEIECTBA, MAaKCUMAJIbHASI BOAOYAEPXMBAIOLIAsl CITIOCOOHOCTD, KO3~
puumenT GUABTPALHUN CUCTEMBI NIOYBA — PETOJIUT LUMPOKO M3BECTHHI.
TeM He MeHee Bcerga IIPUXOIUTCS MCIIBITBIBATh 3aTPYAHEHUS ¢ Ha3Ha-
YeHHEeM STHX XapaKTepUCTUK, KOraa Je/I0 KacaeTcsi KOHKPETHBIX O0BEK-
T0B. ITo3TOMY 00OGIIEHHE 3TUX PACYETHBIX ITOKA3ATENEH U YCTAHOBJIE-
HME COOTHOLUCHUN MEXAy HUMU MPEACTABIsAeTCA BAXHOM 3amayei B
METOJOJIOTHUECKOM M MPUKIANHOM OTHOLICHMSIX.

Hymaercst, UTO eC/ii TOBOPUThH O IOYBE U PErojuTe, TO OOBACHE-
HHME MX B3aMMOIEICTBUSA C TAIBIMU U JOXIEBBIMM BOJAMU YXE 3aJ10-
XeHo B uHpopManuu 06 ux $GazoBOM, rpaHYIOMETPUYECKOM U MUHE-
paNiornyeckoM COCTaBax.

NudopmammonHbie BeKTOPhl COCTABA MOYBLI-perosura

BBegeM NMOHSATHA 06 OCHOBHBIX (MHGOPMAIIMOHHBIX) U BCIIOMOTa-
TeMbHBIX (ONMEPAMOHHbIX) BekTopax. B mambHeiilieM, ropops o6 oT-
HOCUTENIbHOM COAEPXaHMU TOTO WIM MHOTO 3JIEMEHTa, OyneM rmoapa-
3yMeBaTbh UCKJIIOUUTEJIBHO JOIU 00beMa.

B naHHOM ciiyyae NMOJA TEPMUHOM <«BEKTOp» WM «BEKTOP — CTOJI-
Oew» ciaenyeT MOHUMAThb BEJIUMUHY

Xn

onpepeseMyIo Kak Habop # yucell, Ha3bIBaeMbIX KOMIIOHEHTAMU BEK-
TOpa, B TO BpeMs KaK 7 — €ro pa3MepHOCTb.
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Bexropsl B MCMOJIB3YEMOM HHXKE KayeCTBE NOJLKHBI BOCIPHHMU-
MaThCsl Kak HeCpaBHEHHO 0oJjiee MOJMHOLIEHHbIE XapaKTEPUCTUKM I10-
YBBl U PETOJINTA IIO CPABHEHUIO C GOJIEE NIPUBBIYHBIMH CPETHUMU Be-
TUYUHAMH.

YMECTHO BCIIOMHHUTB O BBICKA3aHHOM FPYHTOBEAAMHU BO3MOXHOCTH
ompeaeeHu s CBOMCTB AMCIIEPCHBIX TPYHTOB IIYTEM YCTaHOBIIEHUS KO-
3(hPULKMEeHTOB NPONOPIIMOHATIFHOCTA MEXIY Pa3IMYHbBIMU NTOKas3aTe-
JIIMU 3TUX CBOMCTB. bosee ecTecTBEHHBIM M METONOJIOIMYECKHU Ipa-
BUJIbHBIM SIBJISIETCSI HE YCTAHOBJICHHE KOPPENALMOHHBIX CBA3EH MEX-
Iy CBOICTBAMU TOPHBIX IOPOJ, a MX BBEIMMCIEeHUE Ha Oa3e undopma-
LMOHHBIX X OTEPAlMOHHBIX BEKTOPOB. JIpyrUMHU CIOBaMM, Kaxaas
XapaKTepUCTUKA CUCTEMBI IIOYBA— PEroUT He PYHKUMS KaKOH-In6o
JIPYroif XapakTepUCTUKU, a (YHKIIMOHAJ, ONMPEAESEMBIN COOTBET-
CTBYIOLICH omnepaiiMe ¢ ucxogubIMU QYHKIIMSMH pacIpencieHus He-
KOTOPBIX TIOKa3aTesei, 3aJaHHbIX B BUAE MOCAEA0BATEIbHOCTH YUCET
(BEKTOpOB).

a3oBbiii BekTOp. B camMoM 0611ieM BH/E B TOYBE-PETOJIUTE CIIEAYET
pasnuyath TpM Hasel: TBepAYIO, XKUAKYIO U razoobpasHyo. ITockonpky
BOJa MOXET NMPEOBIBATh B XKUIKOM U TBEPIOM COCTOSIHUM, TO 3TO JOJI-
>KHO OBITH YuTeHO. Da30BbIil BEKTOP UMEET BUL:

P =|p(01) p(02)p(03) p(04)),

4

rae p(0i) = 0; Z p(09) =1; p(01) — orHOCUTENBLHBINH 0OBEM (B HOJAX
i=1

eIMHMIIBI) CUCTEMBI MOYBA— PETOJIUT, 3aHUMaeMblil Bo3ayxoMm; p(02)

1 p(03) — 1O XK€, COOTBETCTBEHHO A BOABI U JibAa (0O BEMHBIE BIAX-

HOCTb M JIBAMCTOCTB); p(04) — TO Xe, I TBEPAOro BEILECTBA.

Ouesunno coorHouenue: p(01) + p(02) + p(03) =¢, rae € — cBoOO-
Has MOpUCTOCTD; £+ p(04) = 1.

T'panynomerpuyecknii Bekrop. I1ouBa-perojuT npeacTasiseT coboi
IVCIIEPCOM, CJIOXEHHBINA YacTULIAaMU U 0DJIOMKaMU TOpHOM TIOPOIbI
pasiau4Horo pasmepa. MakcuMaipHbIH AUaMeTp KpYITHEHILINX BKITIOYE-
HUI MOXET MpeBHILIaTh pa3Mep Mebyaimx yactun B 108 pas. Tlpu
TAKOIl CUTYallMM KpMBasl pacrlpeleeHUs pasMepoB YacTH MM COOT-
BETCTBYIOLLMI e TpaHyJIOMETPUUECKUI BEKTOP IIPUOOPETAIOT BaXXHE -
wee MHGQOpMAaMOHHOE 3HAaYeHHE, KOTOPOe He MOXeT OBbITh JOCTHUT-
HYTO KaKUMHU-IMOO CpeaHUMHU, MOJATBHBIMM UM MEAMAHHBIMU IO-
KazaTesasiMu. UTak, rpaHysioMeTpU4eCKHii BEKTOD

G =g g --&®)].

8
3nech g(i)20; > g(i)=1; g(i) — OTHOCUTE/BHBIN 0GBEM, 3aHMU-
i=1
MaeMBblil YaCTULIAMHU i-r0 (HDPaKIIMOHHOIO fuana3oHa. I'paHuns auamna-
30HOB JaHkI B Ta0. 3.5.
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Ta6auua 3.5 I'panuisl rpaHyIoMeTpHIECKHX AHANA30HOB

Pa3mep yactuix
Howmep nnanasona HaumMeHoBaHue
MM M

1 < 0,001 <10°® Komnounsr,
[JIMHA

2 0,001 —0,01 106—10-5 I'myuua

3 0,01—0,1 105—10+ [Teuts (aeBpUT)

4 0,1—1 104—10-3 [Mecok

5 1—10 10-3—10-2 I'pasuii, opecsa

6 10—100 102—101 Tanbka, weGEHb

7 100—1 000 101—1 BayHbl, KaMHH

8 1000—10000 1—10 IS (3

9 > 10000 > 10 WHavBuayaib-
HbIE OOBEKTHI

O0BeaUHSIA TPaHyJIOMETPUYECKUE JUATTA30HbI TONAPHO, MOXHO JaTh
UM cleayiolye HauMEeHOBaHUA:

1; 2 — moyBeHHas Ia3Ma (CMeCh I'yMyca C IJIMHOM);

3; 4 — mputeniecyaHasi Gpaxkiusa PEroIUTa;

5; 6 — MenkooGIOMOUHas dpakUUs PEroIuTa;

7; 8 — KpynHoOOI0MOUHasA (hpakUUs perojauTa.

Tsepmoe BewecTBO 1 —4 nuana3oHOB OOBIYHO UMEHYIOT MEJIKO3e-
MoM. UTo Kacaercd MHAMBUIYANbHBIX OOHEKTOB, TO BPSI I UX CIeay-
eT IPMHUMATb BO BHUMaHHUE IIPU OIIEHKAX CTATUCTUYECKUX CBOICTB
CHCTEMEI ITOYBA-PETOJIUT.

Munepajiornyeckue BeKTopbl. B mepBoM mpuOImxXeHUH MOXHO 110~
naraTtb, 4ro (pU3UYECKHUE CBOMCTBA OOJOMOYHOM IOPONBI HE OUYEHb
CHJIBHO 3aBHCSIT OT MeTporpapuyeckoro cocraBa 06j10MkoB. OnHako
MUHEPAJIOTMYECKMH cOCTaB dhpakuuii pasmepoM MeHee 0,01 MM oka-
3BIBAET HA 3T CBOMCTBA OTPOMHOE, B HEKOTOPBIX OTHOUIEHUSAX OIIpe-
aenstouree, Bausuue. IIpu nocratouHo rpy6oM 06001IeHUM MUHEpa-
JIOTMYEeCKHe BEKTOPH MOXHO NpEACTABUTD B BUIE

M, = (@) my (B my (c) my (d) my ()]

M), =|my(a) my(b) my(c) my(d) my (e
roe m;(i)20, Y m;(i))=1, m;(i), j=1, 2 — orHocuTENbHBIE OGbE-
MBI, 3aHMMaeMble PasNIMYHBIMM MUHEpPAJaMHu, COOTBETCTBEHHO VIS
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¢paxumii 1-ro u 2-ro nuana3oHoB; a — Na-MOHTMOPUJUIOHMT; b —
Ca-MOHTMOPMJUIOHUT; ¢ — MMApOCIona (WUIMT); d — KaOJUHUT; e —
MPOYME MUHEPAIIBE.

Cpenu MMHEpaOB, OTHECEHHBIX K UMCIy MPOYMX, Haubosee pac-
MPOCTPAHEHH! KBapLl, KaJbIIUT, MOJEBON LUIAT U CIIOABL.

TyMycHO-MHHEpajbHbie BEKTOPbI. [j151 XapaKTepUCTUKHM MIOYB HE06-
XOAMMO 3HAaTb COOTHOLIEHHME B HUX MUHEPAJIBHOIO M OPTaHUYECKOTO
Beliectsa. COOTBETCTBYIOILME BEKTOPDI IJIs ABYX [EPBBIX IPaHYIOMET-
PUYECKHMX AMAMa30HOB UMEIOT BUA:

H, = "hl (o) Iy (B)";
H, = ||h2 () (ﬁ)" ,

roe h(o) u h{(B) — COOTBETCTBEHHO OTHOCHTEIbHbBIE OOBEMBI ryMyca
¥ MMHEpaJIbHBIX Bewects; A(i) 2 0; hfo) + h(B) =1, j=1; 2.
TIpocreiimue onepamuu. B mpuHLUIIe onepauyyu ¢ MHGOPMaLMOH-
HBEIMHM BEKTOpPaMHM JAI0T BO3MOXHOCTb OINPEeIUTh MHTEPECYIOLIME Hac
(husudeckue cBofcTBa CUCTEMBI TOYBA — PETOIUT.
M351oxuM HeKOTOpble IIpaBUiIa, ONPEeNeNAIOlMe ONEePaluu ¢ BeK-
Topamy. Byznem uMeTh B BUAY ABa BEKTOpa!

Q =Jq)g(2)...q(n)|;
S = |s(1)s(2)...s(n)].
1. YMHOXeHUe BEKTOpa Ha MOCTOSAHHYIO BETMUUHY
cQ =|leq(1) cq(2)...cq(n)).
2. ClloXeHHUe IBYX BEKTOPOB
0 +S =[q(1) +5(1) g(2) +5Q2) ... g(n) +s(n)].

3. CkaysipHOe TIPOU3BEIEHUE IBYX BEKTOPOB
n
05 = 3 4(i)s().
i=1

Pa3oBo-rpanyioMeTpadeckuii BeKTop. Pa3oBo-rpaHyIoMETpUYECKUiL
BEKTOp, IOKa3aTeJbHbIA yXe caM I10 cebe, MO3BOJISET ONpeNeanTh
MHOTHE XapakTEPUCTUKU CUCTEMBI MOYBa — peroiuT. OH JIerKo BBIYMC-
JgeTcs npu o0bearHEeHUH (Ha30BOrO U TPaHYJIOMETPUYECKOTO BEKTO-
POB IO CJIEAYIOLEMY IIPABIITY:

FO1) = p01); f(02) = p(02); f(03) = p(03);
F) = p04)g(i); 82121,

8
f(01)+f(02)+f(03)+;f(i)=1.
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B xoneynoM cuete

F =] f(01) £(02) £(03) (1) £(2)... f(®)]-

TIn0THOCTL TBEPAOro BelecTBA NOYBLI B PEroINTa H MX ILIOTHOCTD B
eCTeCTBEHHOM 3aJleranuu. BeaeM rnoHsaTHe 06 onepaloOHHbIX BEKTO-
pax IUIOTHOCTU FPaHYJIOMETPUUECKUX 3JIEMEHTOB, (a30BO-IPaHYIOMET-
PUYECKUX DJIEMEHTOB, NIMHUCTBIX MUHEPAJIOB U rymyca:

Dy =) p(2)...p®);

D, =|p(01) p(02) p(03) p(1) p(2)...p(d)];
D; =p(a) p(b) p(c) p(d) p(e)|;

Dy; =|lp(a) p(B1)];

Dy, = "P(OO P(Bz)"-

TunuyHbie OCPEAHEHHBIE 3HAYEHUS IJIOTHOCTHU BCUIECTBa B NpU-
BEJICHHBIX YPAaBHCHUAX TAKOBBI:

p(3)=p4) =...=p(8) (tabn. 3.1);
p(01) = 0; p(02) = 1000; p(03) =920;
pla) = p(b) =2350; p(c) =2750;
p(d) =2 640; p(e) = 2600+3 000; p(a) = 1300; kr/m>.

3Hauenus p(Bl) u p(B2) ompenensoTcs YMHOXeHUEM MHUHEDAJIO-
FUYECKUX BEKTOPOB Ha BEKTOP IUVIOTHOCTH MMHEPAJIOB:

p(B1) = M, Dy = ¥ p(i)m, (i),

i=a

p(B2) = M,D; = ¥ p(iymy 0.

I=a

IlepBuie aBa 2nemMeHTa onepalMOHHOro Bektopa D, (oHM Xe —
YeTBEPTBIN U MATHIA 31eMEHTH BeKTopa D,) MOTyT ObITh BBIYMCIICHbI
C MOMOUIBIO COOTHOLLEHUIL

p() = H Dy = h(o)p(ar) + A (B)p(B1);
p(2) = HyDyy = by (a)p(o) + A (B)p(B2).

TIoTHOCTE MOYBBI-PETONINTA B €CTECTBEHHOM 3aJIEraHUH TIPEACTAB-
JIsieT cob0il CKaNsIpHOE NMPOU3BeaeHMe (hpa3oBO-TPaHyIOMETPHYECKOTO
Bekropa F 1 BeKTopa IUIOTHOCTH (Ha30BO-IpaHYIOMETPUUECKUX BJIe-
MEHTOB D,:

03 8
¥=FDy = 3 PN+ X PO O)
Jj= i=
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IInoTHOCTB TBEpAOTO BELIECTBA IIOYBBI-PErOJIMTA BbLIYMUCIIACTCA B
COOTBETCTBUE C aHAWIOTUYHBIM BBIPAXECHUEM

8
p=DG = Zl,p(i)g(i).

3.2.4. Bona B cucteMe 1moYBa— perojauT

ByneM pasiuyaTh TPU BUAA COCTOSIHUS BOIbI B CHCTEME MOYBA—
pPErOJIUT; YCIIOBHO CBS3aHHYIO (HEMOABUXHYIO), YAEPXUBAEMYIO U CBO-
6oaHyio (rpaBUTallMOHHYIO). HeobxonrMo paccMOTPETh OUBEHHO-TUI-
POJIOTUYECKHE «KOHCTAHTBI» (XapaKTepHble 3HAYEHUSE BIAXHOCTH) H
UX COOTHOILUEHME C BhIIeJIeHHBIMU BUAAMH COCTOSIHUS Boabl. Konnye-
CTBO CBSI3aHHOM BJIArM MOXHO OTOXIECTBUTh C BJIaXXHOCTBIO 3aBANa-
HUA. MakcuMaibHas BOAOYAEPXXUBAIOLIas CIIOCOOHOCTh HOYBBI-PEro-
JINTA, OTpeAessionasi COBMECTHOE KOJMYECTBO YACPXKUBAEMOM U yC-
JIOBHO CBSI3aHHOH BOJBI, XOPOLIO OTOXIECTBASIETCS C OBITYIONIUM B
ITOYBOBEIEHUH TIOHATHEM HAaUMEHbUIEH BJIaTOEMKOCTH YUIH Tpeneib-
HOH MOJIEBOH BIArOEMKOCTH.

ITonHas BAAroeMKOCTb, YMCJICHHO MPUOIKEHHO paBHas MOpPUC-
TOCTH, OTBEYAET COLEPXKAHUIO B IOYBE-PErOIMTE BCEX TPEX BUIIOB BOIHI.
O4eBMIHO, YTO KaXIas MOCJCAYIOLIAst KaTeropusi BIaXHOCTH BKJIIO-
yaeT B cebs npenpinyiive. [Ipy pacyeTax 3To ZOMXKHO OBITh YYTEHO.

Hanee 6yneM WMeTb B BUAY CAeAyIOliMe IToKa3aTeau, 0603HaYe HUS
1 COOTHOIUIEHHS:

1) obuiagd MOpHUCTOCTb — €; BJIAXKHOCTb (06BbeMHAasl BJIAXHOCTb U
cioit) — u, h;

2) MOKa3aTeNH BIaXXHOCTH, COOTBETCTBYIOIINE HEMOIBMKHOM Bia-
re, —uy, hm:

3) MakcuMasbHasl BOXOYAEPXKHUBAIOMIAS CIIOCOOHOCTD — Upnay, Ama;

4) BCe MoKa3aTe Iy 32 BbIYETOM HEMOJBIXKHOM BIAru —

’ o R A P _ C L
€=€—Uy; U =tu—U,; W=h—hy; Upay =Upay —Uy; Bray = ey

- h

ms

5) obbemHas JpaucToCcTh (X)) =p't/'(p*)7!;

6) 3aNMoNHEeHHOCTb (CTEMeHb 3aIOJIHEHUs) MOPUCTOro MPOCTPaH-
cTBa Bomou w’ = /(¢! win apmoM (w')* = (v')*(e)!;

7) OTHOCHTENbHAS BAAKHOCTD U = U (Uppay )™ = W (hipee) ™.

KosnugecTso cBazanroii Biarn. OOuiee KONMYECTBO BOABI, YAEPKU~
BaeMO€ MMOBEPXHOCTHBIMHM CHJIAMU TBEDXOIO BEIECTBA MOYBBI-PEro-
JINTA, OMpenensieTcsl CyMMONl OOBEMOB CBSI3aHHOM BOMbI, MPUXOISI-
1Ieicsl Ha Kaxnablid ppaKIMOHHbIM Auana3od. OTHOCHTENbHbBIN 06beM
BOJZIbI, CBAA3bIBaEMBIl yacTHULIaMU pa3MepoMm MeHee 0,001 MM, MoxeT
OBITH OIpelesieH 10 JaHHBIM O IPaHHUIIE TEKYYECTH OCHOBHBIX [JIMHH-
CTBIX MUHEpaoB (Tab. 3.6). TomuuHa IIeHKY BOIBI, HEOOXOAUMOMN
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JUIST CMAYMBAHUS TIOBEPXHOCTU I'PaBMsi, TaJIbKU Y BaJIYHOB, COCTaBJIsI-
eT 0,01 MM. OcTanbHble HEOOXOIUMEIE BETUYUHBI ONpeaeIeHbl MHTeP-
[IOJISILMEH ¢ yYeTOM M3MEHeHHMSs TUIOIIAAH TOBEPXHOCTH YaCTHII B 3a-
BUCHMOCTH OT UX pa3Mmepa. BeeneM omepaiMoHHbIe BEKTOPHI CBSI3aH-
HOM BJIaru:

R =|n(a) ri(b) ri(c) n(d) n(e)] = 16,5 4,2 2,1 1,6 0,5];
Ry =|r(a) ry(b) ry(c) r(d) ry(e)| =]2,5 0,8 0,5 0,3 0,1;

r() = MiR = 3 m(n(0; r(2)= MyR; = 3 ma (1,0

R =|r(1) r(2) 0,06 0,02 0,01 0,002 0,0002 0,00002].

O0beM CBSI3aHHO BOZBI ITO OTHOLIEHUIO K 00beMy TBep/IOTO Belle-
CTBA MOYBbI-PETOJIMTA ONpelesieTCsl CKaIsipHbIM IIPOU3BeleHUEeM OC-
HOBHOTI'O BEKTOpa CBSI3AHHOM BJIATHM U IPaHYJIOMETPUYECKOTLO BEKTOPA:

r=RG = zs:r(i)g(i).

i=1
DneMeHT ($a3oBOro BEKTOpa, COOTBETCTBYIOUIMI COXEpPXKAHHUIO B
[TOYBE-~PErOJUTE TOJBKO CBA3AHHOM BIArM, OIpeneNsIeTCs] COOTHOLIE-
HUEM

p(02) = rp(04) = u,,.

MaxkcnMansHasg BOAOYAEPKHMBAIINAA CNOCOOHOCTL. MakcuManbHag
BOJIOYJIEPXKMUBAIOIIAS CITOCOOHOCTh CUCTEMBI TTOUBA — PETOJTUT COOTBET-
CTBYET MOHATUIO HAUMEHbLIIEH UMK MPEeReSIbHOM MOJIEBON BIArOEMKO-
CTM TOYBOBEAEHUS U B HallleM KOHTEKCTe BhIpaXaeTcsd B JOJSAX OT
o61ero o6bema (MM TOMIIUHBI CJIOS) CUCTEMBI. DTOT [OKa3aTeslb Ur-
paeT o4eHb BaXKHYIO POJIb B HA3eMHOM

BETBU TMIPOJOTHYECKOIO IIMKIIA. Tab6nuua 3.6. OTHOCHTE bHBI
Beenem nonsatue o6 ornepauyoH- 00beM BiIarH, CBA3bIBAEMOH
HBIX BEKTOPax 33Jep>KMBAEMOM BIIarH: TJIMHHCTBIMH MHHEPAIAMH
N, =||n1(a) ny(b) ny(c) ny(d) ”1(9)”= InuHucTBIE MUHEDATB R(i)
_ "25,0 6,3 3,2 2.4 0, 8”; Na-MOHTMOPHILTOHUT 16,5
Ca-MOHTMOPHIIOHUT 42
N, =||n2(a) ny(b) na(c) na(d) ny(e)|= = X
ociiona
~[3.8 1,2 0,8 0,5 0,2]; wapoctiona Gumr) | 2,
. Kaonuuur 1,6
n(l)=M,N, = 2 my (D)ny (i); HernuHucteie 0,5
i=a
e Ilpumeuanue. 3necw R(i) — 6e3pas-
n(2)y=M,N, = Zmz (Dn, (D), MEpPHOE OTHOLIEHHE O06BbEMA CBS3aH-

i=a HOI1 BOIBI K 06beMY TBEPIBIX YaCTHLI.
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N =|n(l) n(2) 0,10 0,03 0,02 0,003 0,0003 0,00003).

Yucna B 3anucu BekTopa N; COOTBETCTBYIOT JaHHbLIM Tabi. 3.6, yse-
JIMYEHHBIM B 1,5 pa3a.

O61peM 3anepKUBaeMOM BOJIBI 10 OTHOLUEHHIO K 00BEMY TBEPIOTO
BEUIECTBa [10YBbI-PETONUTA ONpPENE/ISeTCS CKAJSIPHbIM IMPOU3BEACHU -
€M OCHOBHOI'O BEKTOPa 33JEPXHBaeMOll BIary ¥ rpaHyJioMeTPpUYeCKO-
ro BeKTOpa:

8
n=NG =Y n(i)g(i).
i=1
DneMeHT $a30BOro BEKTOPa, COOTBETCTBYIOLIMIA COIEPXAHUIO B IO~
YBe-perouTe 3aAePXKUBAEMOI Bary, ONpeNesseTCs] COOTHOLLEHHEM

p(02) = n; p(04) = u,,.

Koadduumenr dmasrpanun. PaccMoTpeHHBIE MOIXOIEI OIpeEaeie-
HUS XapaKTepUCTUK CUCTEMBI IT0YBA— PEroJUT Ha 0a3e omnepaliuii ¢ ee
MHOOPMALIMOHHBIMU U ONEPALIMOHHBEIMU BEKTOPAMH HOCST Ooee Me-
TONONOTNYECKUM, YEM TMPAKTUYECKUHA Xapakrep. B ocoboit mepe 310
OTHOCHTCSI K TAKOMY JIOKA3aTeNI0 KaK KO3 GUIMUEHT GUNBTPALIUH.

KoadduuueHt @unprpaluy Kak Mepa BOAOIPOHMIIAEMOCTH CH-
CTeMbI IOYBA — PETOJIUT MPEICTABASACTCS BaXKHEHIIIMM T10Ka3aTeJIeM IO~
YBeHHOH runposorui. OH onpexensieTcs CTeHeHbIO TUCIIEPCHOCTH CH-
CTEMbI M MOXET OBITb CBSI3aH C ee MOPUCTOCTBIO M YIEIBHOM MoBepX-
HOCTBIO.

Beenem omepallMOHHBIN BEKTOpD YAETBLHOWU ITOBEPXHOCTH TMOYBEH-
HOTO Tena:

S =|ls(1) s(2)...s@8)] = 3,3[107 10¢ 10° 10* 10° 102 10 1|.

[lpu orpenesieHUH BEKTOpa S MCMOJIL30BaHa TUIOTE3a O PABHO-
MEPHOCTU paclpeeeHust YACTHIL 0 pa3MepaM B Ipelenax KaXnoro
rpaHyIOMEeTPUYECKOTO JHana30Ha U U3BECTHOE COOTHOLIeHHE = 6/],
rae O — yaeabHas IMOBePXHOCTh [M~!]; [ — NMHeHHbINA pasMep 4acTHI]
(211 KyOMYecKnx — CTOpOHa Ky0a, I chepuIecKHX — AUaMeTp 111apa).
YaenpHbIe MOBEPXHOCTH [UISl COCEIHUX IPAHMYHBIX 3HAYEHUM MPUHSI-
TBIX TPAHYJIOMETPUYECKUX AMANA30HOB COOTHOCATCS Kak 0,6 u 6, 4To
JIaeT B cpenHeM 3,3.

O01as yaesbHas OBEPXHOCTh CUCTEMBI ITI0YBA— PETOIUT OIIpee-
JIUTCS CKAISIPHBIM MPOU3BEJIeHNEM BEKTOPOB YAEAbHON ITOBEPXHOCTH
Y IpaHyJIOMETPUYECKOTO:

o =8G = is(i)g(i).

i=1

B03MOXHO, JJOTUYHEE UMETh JIeJI0 C BEJIMYMHOM
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o=(0-¢)w.

KoadpdbuumenTt dunsrpaumuu ternepb MoxeT ObITb BBIYUCIEH C TO-
MOLIBIO U3BECTHOIO COOTHOLLUEHMSI, MOTYYEHHOTO Ha OCHOBaHUU (op-
mynbl Ilyaseitng nisg MomenbHOM CHCTEMBI MapaJUIeIbHbIX BEPTUKAJIb-
HBIX KaIWUIAPOB:

Jo =p'ge*/(2ua?),

rae U — Ko3aduumreHT TMHaMUYeCcKO! Bia3KocTH, [1a - c.
MoxHo uMeTh B BUy 60jee obLiee BRIpaXKeHHUe

fo=Ae¥/o?,

rxe A MOXeT ObITh OIpeAeieHO SKCIePUMEHTAIbHO. JIo KOHIla He SICHO,
cienyerT JIM IPaKTUYECKH YUYUTBIBATh 3aBUCUMOCTbD |l OT TEMITEPATYPHI,
YTO, HaIIPUMED, IMPUBOJUT K YBETHUYCHUIO A MPU UZMEHEHUH TEMIIe-
patyps! Boasl oT 0 mo 25 °C B nBa pasa.

B03MOXHBI M HECKOIBKO MHBIE ITOAXOHBI K ONpeaeneHuIo ko3 du-
LMeHTa PWIbTpalMK C IMOMOMIBI0 MHGOPMAIIMOHHBIX U ONepallMOH-
HbIX BEKTOpPOB. BuanmMo, Mexny 3HadeHUSIMH KO03dbuUIneHTa GUibT-
palyy U MaKCUMaJbHOU BOAOYICPXKHUBAIOWIEH CMOCOOHOCTBIO, 3aBU-
CALIMX MIOYTH OT ONHHUX U TeX Xe ()aKTOPOB, B TOM YKCJIEC OT YICIbHOM
TOBEPXHOCTH, cyliecTByer Oonee TecHasi 3aBUCUMOCTb, YeM 3TO IO
CHX Top npeanonaaranock. O6 3ToM, B YaCTHOCTH, CBUAETEILCTBYET U
sbipaxeHune C. A. JIapposa:

fO = k(e— Umax — 0, 04)2/umax5

rae k=3,63-10" m/c = 2,18 mm/mun; 0,04 — MpHHATAS JOJIS 3aLIEM-
JIEHHOTO BO31yXa.

MakcuMaibsHas BOJOYAEPKHUBAIOMIAS CNIOCOOHOCTD U K03 uiueHT
duasTpanuu Mep3oii moussi. M3pectHo, YTO CBOGOIHAS BOJA B IIOYBE-
peronute uMmeet TeMmieparypy 3amep3aHus 0 °C, B TO BpeMs Kak CBS-
3aHHAas BOJA XapaKTepHU3yeTCs LUMPOKUM CHEKTPOM TeMIepaTyphl 3a-
Mep3aHus B 3aBUCMMOCTH OT CTENIeHHM CBOei CBSI3aHHOCTH. boJiee cnox-
Hble MOZENY MpOMep3aHUd U OTTauBaHUSI MOPHUCTOU CpPEABl JOJIKHBI
MCITONIb30BaTh KPUBBIE CONEPXKAHUS He3aMmep3llei BJIaru ot TeMIepa-
Typbl. KenaHue He YCIOXHSITh MOJEb 1 3aTPYAHEHHUS C COOTBETCTBY-
IOUUM UHGOPMALMOHHBIM ObecrnieyeHueM MPUBOIAT K HeOOXOXMMO-
CTU TIPUHATH Cleaylouiee yCHoBHe: Kakue-JIM00 3aTpaThl 3HEPruM Ha
(ha3oBbie Mepexoabl CBA3aHHOM BOIBI HE PACCMATPUBAIOTCA M BO BHU-
MaHUue He npuHuMaioTcs. CBA3aHHYI0, HETTOABIDKHYIO, He3aMeP3aoLLyIo
(nipu 0 °C) Bnary GynaeM CUMTATh IIOCTOSHHBIM CITYTHUKOM ITOYBEHHO-
ro BelieCTBa M TOJIBKO.

Kakux-nubo ceeeHNit 06 3KCIEPUMEHTATBHBIX OLIEHKAX MaKCH-
MaJIbHOM BOAOYIEepXHUBAIOUIEH CIIOCOOHOCTH MEP3NbIX IMOYB IMPaKTU-
gecku HeT. [10aToMy st BBIYMCIIEHUS 9TOM XapaKTepUCTUKH MOCTPO-
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MM TIpocTelilliee UHTepNOJSLIMOHHOE BhIpaXkeHue, MOoJdyyeHHOoe B Mpel-
ITOJIOXXEHHUH, YTO JOJIST CBOOOMHBIX OT JbJa IOP, 3aHATHIX yAEepXUBae-~
MO# BOJOM, MOCTOSHHA:

(u;nax)* = u;nax[l - (w,)*]-

Torna cioit BOAbI B C10€ Mep3/10# ITOYBbI, COOTBETCTBYIOIIUHA MaK-~
CHMAJIHOI BOJOYACPXKMBAIOWIEH CIMOCOOHOCTH, ONpPENeIUTCS COOT-
HOIIIEHHEM

(Mnax)®™ = (Uinay ) €'Ax = I [L= (W) p" (€'Axp*) '],

rae Ax — TONIIMHA CNOs Mep3Joi MoYBLl; (A')* — CIOM «TBEpHOi»
BOJABI (BOLHBIN 3KBUBAJIEHT CJOS JIbla) B CJIOE IMOYBHI.

Koaddpunuent Gpunbrpanuu Mep3noil MOYBE eCTECTBEHHO CUUTATE
¢yHkuumei ee nbaucTocTy. [1010XHMM B OCHOBY HAIIMX PACCYXAEHUMN
3aBUCUMOCTS JlelibeH30Ha — ABepbsiHOBa2 — ByIaroBckoro (3aBUCUMOCTb
K02 dUIMEHTa BJIArONMPOBOJHOCTH OT BIAarOHACHILIIEHHOCTH)

Jolfo = w",
rae n=4; w — CTeneHb 3aoIHEHMs CBOGOAHBIX TIOP BOJXON MIJIM HACHI-
meHHocTh o JI. C.JIeitGensony u A. M. BynaroBckomy.
KoadduumeHt GbuasTpauuy Tajoi MoYBbl OTBEYAET 3TOMY YpaB-
HeHuio nipu w’ = 1. ECM yacTh MOp 3aHATA JIbAOM, TO IPU MOJHOM
HACBIIUEHMM OCTaBILMXCHA CBOGOIHBIMU mop w’' =1 — (w')" u

folfo =1-@) 1" (3.9)

OMIUpHUYECKasl OLEHKA IMOKa3aTeNs CTeleHu n B ypaBHeHHH (3.9)
B HEKOTOPOM CMBIC/IE OYeHb HerpocTa. [IpocTpaHCTBO MeXIy 4acTh~
LIAMU IIOYBBLI-PEroJUTa MPEACTaBasgeT COOO0M CIOXHEHILYID CHUCTEMY
Mop pas3nuyHoro pasmepa. [locnemHue OMUCHIBAIOTCS COOTBETCTBY-
IOleld KPUBOU pacHpeleneHus, MPEeNmONOXUTEIbHO Jorapupmude-
CKM-HOpMaJibHOU. KauyecTBEeHHO MOXHO TOBOPUTH O MUKPO-, ME30- M
Makpomnopax. Tenepb MpeacTaBUM ceGe, YTO JILIOM 3aIojiHeHa OIpe-
IeNieHHasl 4acTh NMopoBoro npoctpaHcTBa (w’)’. ChoenaTh 370 MOXHO
MO~-pPa3HOMY: MOJHOCTHIO 3aIOJHUTL MeJKUe Wik, Hao6opoT, Haubo-~
Jjiee KpYIHbIe HOpbI, WM, OCTABUB Te U Npyrue CBOOOIHBIMM, 3aHATH
Kakue-To MPOMEXYTOUHOrO pa3Mepa, YIM XXe 3aliEeMEHTUPOBATH JIHIOM
OMMHAKOBYIO JOJIO BCEX MOp, WIM He ONMHAKOBYIO... Ecnu nex 3a-
MOJIHAET MUKPOIIOPHI, TO 3TOT (PaKT clnabo CKaxeTcsa Ha 3HAYeHUHU
Ko3bduLrenTa GuabTpaluu, ecy Xe OH BhIBEXET U3 CTPOS MaKpo-
MTOPBI, TO MOCAEIHUI 3HAYUTEIbHO YMEHBIIUTCA. MOXHO BBICKA3aTh
MPEaNON0XEeHNE, YTO MHOroe 3aBUCUT OT CaMOro fpoliecca o6pa3o-
BaHMS JIbIUCTOCTU. BO3MOXHEBI 1Ba KpailHUX BapuaHTa: 1) 3aMep3aeT
BJlara, OO 3TOTO HAXoAsduiascs B Tajoil rmoyse; 2) 3amep3aeT BOIA,
MEUIEHHO NPOCAaYUBAIOIIASICA B ITOYBY, 00JaJaI0MIYI0 OONBILNM 33-
IMaCoOM XO0JIOZA.
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Tab6nauua 3.7. 3nayenns noKa3aTeis CTeneHn n B ypagHennu (3.9)
B 3aBHCHMOCTH OT BapHaHTOB ()ODMHPOBAHHS JLAHCTOCTH B IIOYBE

BapuaHTbl hOpMUPOBAHMS JIBIUCTOCTH
Tun nmoysst
1 2 CpenHuit
IMecuanas 3 5 4
CymecyaHas 4 6 5
CyrauHuctad 5 7 6
I'nmuHucTas 6 8 7

M3anoxeHHble cOOOpaxXeHUs1 TOCTATOYHO YMO3puTesbHbl. OnHaKo
HEMHOTYE 3KCIIEpMMEHTANbHbIE NaHHBIE NEeWCTBUTEIbHO ITOATBEPXK-
IaoT 3¢deKT BIUAHUS NMPeIbICTOPUUA (DOPMUPOBAHUS JIBAMCTOCTH.
JormonHuTenbHOe BIUSTHUE OKa3blBaeT MEXaHUYECKHiII COCTaB ITOYBBI
¥ PHIXJIOOGIOMOYHOI ropHOit moponsl. B Tabi. 3.7 npencraenexsl 3Ha-
YeHUs MoKa3aTesd n B 3aBUCUMOCTH OT TUIIA ITOYBHL ¥ BapHaHTa dop-
MHPOBaHUS JbIUCTOCTU. OcTaeTcss 00CYIUTh MOCAEAHMI BOIIPOC — KaK
pa3sNnyaTh CUTYALIMU BCTYIUIEHUS B CHJIY IIEPBOTO MJIM BTOPOIO BapH-
AHTOB M KaK MOCTYIaTh B Cllyyae MX cMelleHusa? ExuHcTBeHHOE, YTO
ITOKa MOXHO PEKOMEHAO0BAaTh, — 3TO YCPEIHUTh 062 BapUAHTA.

3.2.5. MakcuManbHas BONOYAEPKHBAIOIAA CIIOCOOHOCTD
CHEeXXHOro MOKpOBa

BonoHachIIIeHHOCTb CHEXHOTO MNOKpOBa y,I[O6H0 XapaKTeEpU30BaTh
IOKa3aTeJICM

B=h(h) =up (v))™, (3.10)

rae h:, h, — ciaou TBEpIOH M XUIKOI BOABI B CHere; u;, — OObeMHast
BJIZXXHOCTb CHEIa; Y, — IJIOTHOCTb TBEpOOM a3kl CHera.

Torma MakCUMaJIbHAsS BOAOYIEPXUBAIOIIAsT CIOCOOHOCTh CHETa, 3a-
BUCAILASA OT €ro INIOTHOCTH, MOXET GHITh BHIPAXEHA CIAEYIOUINM CO-
OTHo1IeHHEM [6]:

Bmax = 0;163[9*('}';)_1 -1]. (311)

H3BecTHBI U Opyrue BhIpaXeHHUs, B KOTOPBIX BOAOYAepKHMBaOniast
CIIOCOGHOCTh CHEra OLEHUBAETCH IPYTUM MokasateieM § = BB +1)7! =
= Kk + )

Smax = eXp[(=47:(p")™"] - 0,04 (A.TI. Xnaukos, H.C. Heuaesa);(3.12)
8 = 0,11[p" (v2) ™ —1] (A.T.Kos3ess). (3.13)
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Tabnauua 3.8. Beawunnst P, COOTBETCTBYIOUIHE PA3THYHBIM 3HAYCHUAM
ILIOTHOCTH CHera vy,

3HaueHust B, pU Y, KI/M’, paBHOM

YpaBHeHue

-0 10 50 | 100 | 200 | 300 | 400 | S00 | 600 | 700 | 800 | 920

G.Il){ - | 148 2,84 | 1,34]0,59{ 0,34} 0,21 0,14} 0,09{ 0,05} 0,02| ©

(3.12)} 24,0 11,6 3,52 | 1,71] 0,69 0,35} 0,19 | 0,11 0,05} 0,02 | 0,00 | -0,01
B.13) [ —-~1} ~1,1]-1,92{99,0}1 0,79 | 0,35} 0,20 0,12 0,08} 0,05} 0,03} 0,01
(3.14)| -0 0,03 0,22 | 0,39 0,45 0,35{ 0,23| 0,14 0,08 { 0,04 { 0,02 | 0,01

Berpaxenus (3.11)—(3.13) o6samaloT cepbe3HBIM HEXOCTATKOM,
KOTOpBI#i, HanpUMep, MPUBOAWI K HEKOTOPOIl HeageKBaTHOCTH IMpH
[10/1b30BaHUM UMHU. JlesIo B TOM, YTO pOCT MaKCHUMAJIbHOI BOIOYAEp-
XKHUBAIOMEH CTIOCOOHOCTH ¢ yMeHbllleHWeM IUIOTHOCTU CHEera MpuHU-
MaJICsl HEOTPaHMUEHHBIM, YTO, KOHEYHO, He BepHO, n60 mpu v% — 0
Bimax — 0. TIpu Masoit MIOTHOCTH CHET MPOCTO (QPU3NYECKU HE B COCTO-
SIHUU YAEPXKHUBATh TaKoe OOJIbIOe KOMUYECTBO «KUAKOM» BOIBI, KO-
TOpOE MPEANoaracTcs pyu UCHONb30BaHUM ypaBHeHHH (3.11)—(3.13).
ITosTOMY GoJiee nMpaBUNBLHBIM MPENCTaBAsSIeTCs MPUMEHEHHE YpaBHe-
HUS

Bmax =20[v:(p*) 1" exp[-7,6 v¢(p*) ], .14

KOTOpOE YyxXe He 00JajaeT yKa3aHHbIM HEeNOCTATKOM, XOTSA SKCHepH-
MEHTAJIBHO MOATBEPXAECHO HEXOCTAaTOYHO B 06yacTH v < 250 kr/mM3.

Pesynbrarhi pacyeTa mo BCeM YEeThHIPEM COOTHOLUEHHSM IPOMILIIO-
CTPUPOBaHbI B Tab. 3.8, rie NpeacTaBleHbl 3HAYCHUS B,y TIPH PA3HBIX
YPOBHSX IIOTHOCTH CHEXHOT'O ITOKpOBA.

3.3. IIpoueccsl H ABJEHASA HA MOBEPXHOCTH Bogochopa

3.3.1. BoinaaeHue ocaakos

MOMEHT CONMPUKOCHOBEHUSI CHEXUHOK MJIM JOXIEBBLIX Karejib C
36MHOM MOBEPXHOCTBIO HPeNCTaBsieT COO0i HAaYauo LeI0M CUCTEMBI
MPOLIECCOB HA3eMHOM YaCT! TMAPOIOTUMECKOro HMKIa. IIpH 5ToM Bax-
HO 3HaTb — BBINAAAET CHET WM AOXIb. ZKenaTe/IbHO [0 BO3MOXHOCTHU
(popMaM30BaTh M YIPOCTUTH 3TY OLIEHKY. B 3TOM cilyyae pasmencHue
BBIMAJAIOIUX OCAAKOB Ha XHUAKHE U TBepable OOBIYHO IPOU3BOLUTCS
10 MOAXOJALIEH KPUTMYECKOM TeMepaType Bo3myxa (TeMIIeparypHoMy
IIOpOTY), KOTOPYIO MOXHO OMNpeIetTh KaK COOTBETCTBYIOIIYIO CHUTYa-
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LMK, KOraa HOSIBJIeHUe Kaltesib BOIbl U CHEXHBIX XJIOMbEB PABHOBEPO-
ATHO. YacTo 3a TaKyl0 KpUTHUYECKYIO TeMIIepaTypy IpuHuMaioT +2 °C.

CBeleHUs O BOJHOM 3KBHBAJICHTE CHera, MOJy4yaeMble C ITOMO-
b0 OCATKOMEPOB Ha METEOPOJIOTMYECKUX CTAHIUAX, HE OYeHb JO-
cTtoBepHbl. [1o3TOMY 00si3aTeNIbHBIM SIBJISIETCS BHECEHUE IOIPABOK K
U3MepeHHBIM TBEPABLIM ocagkaM. «HemoMep» namamoiuero cHera ocrta-
€TCSl peaJIbHOCTBhIO, C KOTOPOM JXOJXHBL CUMTATHCS BCE TE TUAPOJIOTH,
KOTOPBIE B CyMMaX OCalIKOB BUIAT HE UHIEKCHI YBIAXHEHUS, [IPUTON-
HbIE TOJILKO B PErpeCCHUOHHBIX MOJEAX, a4 31eMEHTHl BOAHOI0O OajaH-
ca. Om@uH U3 CaMbIX SPKUX IMIPUMEPOB TAKOTO HEAOyYeTa JAI0T Habmo-
JEeHUA Ha BBICOKOTOpDHOM METEOpPOJOrMyecKoi CTaHIMM AH300CKHit
nepesan (3349 M) B TamkukucraHe, rae u3Mepserca He Gonee 1/;
UCTUHHON HOPMBI.

BaxkHoe rHaposiornyeckoe 3HaueHue UMeeT MHTEHCUBHOCTD BBITI-
IeHus ocaakoB. Ocobo UCKIIOYUTEIBHA €€ poJib B Ipoleccax GopMu-
POBaHMs MOBEPXHOCTHOIO CTOKa (MHTEHCUBHOCTDb JIUBHEN) M BO3HUK-
HOBEHUSI CHEXHBIX JIAaBUH (MHTEHCUBHOCTH CHEromnamoB). JJaHHbIe Ha-
OonogeHuit 06 MHTEHCUBHOCTHU OCaAKOB BCerna Ne(MHLMTHBI U PEIKO
[OJIHOUEHHBI. JTa HEMOJIHOLUEHHOCTh JINIUG CIab0 KOMIIEHCHPYETCS
CBEJCHUSIMH O IMPOIOKUTENHHOCTH BBIMAACHUSI OCagKOB, KOTOPAs
BMECTE CO CJIOEM MOXET XapaKTepH30BaTh CPEeIHIO0 MHTCHCHBHOCTH
3a OTHENBbHBIC JOXIW U CHeronanasl. Takoe nmosoXeHue Belleid BHOCUT
HEKOTOPYIO HEONpeAeNeHHOCTh B MHMOpMaLuio 00 ocagkax. 3To mo-
CTOSSHHO CJIEAYET YYUTHIBATH NMPU PEILICHUH ITPAaKTUYCCKUX 33134 I~
POJIOTHH.

3.3.2. O6MeH TemI0BOi 3Heprueii MoBepXHOCTH Gacceifna
¢ atmocdepoii ¥ KOCMMYECKUM MPOCTPAHCTBOM

3eMHas ITOBEPXHOCTDb MONYYAeT TEIUIOBYID SHEPIHI0 B OCHOBHOM
HernocpeacTBeHHO oT CoNHIa U B pe3yibTare TypOYJIeHTHOTO TeIUIO-
o6meHa ¢ atMocdepoil. TernoBast sHeprus, BIUsAsA Ha PU3NYECKOE U,
B YaCTHOCTH, ()a30BOE COCTOSTHHME BOIBI, TEM CAMBIM OIpeAeiieT MHO-
rue OCOOEHHOCTH NMPOTEKAHUsS Ha3eMHOM YaCTH THIPOJIOTHYECKOTO
nMKiIa. McueprnplBaolie CUTYalMIO OTpaxaeT YpaBHeHHE TEIUIOBOTO
6anadca. OnHAKO JaNeKo He BCe MeTeOpOJOrHYECKIEe CTAHLIMU MOTYT
TIpefOCTaBUTh BCIO HEOOXOOUMYIO JUIst 3TOro MHGpopMauuio. Bo MHOTMX
MpaKTHYECKHUX CIy4YasX OYeHb XOPOLIUM ITOKa3aTesieM SHepreTHIecKo-
ro BO3JeMCTBUS co cTopoHbl ConHia 1 aTMocdepsl sBisgeTcs addek-
TUBHas TeMIIepaTypa:

Mo =M + £S5,

rae n — oObIYHAs TEMIIEpaTypa; € — SMMIUPUYECKU KO3(DGULKEHT,
nogpbupaeMbIil U3 yCIOBUS MUHMMHU3AIMHN PACXOXIEHUNH pacyeTHBIX U
HaOMIONEeHHBIX MeEPEeMEHHBIX Ha BBIXOJE U3 MoAelieit, Ha BXone KOTO-
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pbIX QUIYPUDYET M,p; § — NMpUXOA NPAMO¥ CONHEYHOW pamuauuu C
NoNpaBKaMU Ha anbbeno, oporpadMyecKyro 3aTeHEHHOCTb, 001ayHOCTh
U Ipyrue MecTHble ycnoBus. BennuuHa § Bcerma MoXeT ObITh paccyM-
TaHa Ha KaXIblil 1€Hb U 4aC B 32aBUCUMOCTH OT LIMPOTHI, BEICOTHI HAll
YPOBHEM MOpsi, OPMEHTAlMM U yIJIa HAKJIOHA TUIOIAIKYA C BHECEHUEM
BCEX HEOOXOAUMBIX TOMPABOK.

3.3.3. IlepexBar ocaaKoB pacTUTEJbHBIM IOKPOBOM

Korna mocsie HeHacTbs IPOIJISHET COJIHIE, HUKOTO HE OCTaBJISIET
PaBHOIYUIHBIM MTPa CBETa B MUPHAIax KaleleK BOABI B MepervieTe-
HHMM BeTBEeH, Ha JUCTBe, XBoe, TpaBe. Ho 310 — He TONBKO KpacoTa,
DTO — MOINHBIA MEXaHU3M pacCeMBaHUs Brary oOpaTHo B arMocde-
py, CBOEI0 pola UCIapUTeIbHas BCIBIIIKA.

[TepexBaT 0CaaKOB PAaCTUTEILHBIM TOKPOBOM — BAaXKHBIM ruapoMe-
TEOPOJIOTMYECKHUI MPOLECC, OGBIYHO HelOOLIEHUBAEMBIA.

He3sHayuTtenbHble JOXAU MOYTHU LEIUKOM 3aXEPXKUBAIOTCS PacTH-
TeNbHOCTBI0. [IpH yBeNUYEHHH CJI0S OCAIKOB YBEIUUYHMBAETCS U OTHO-
CUTeNIbHAs IO CMOYEHHOM IMOBEPXHOCTH (PUTOMACCHI, U KOJMH-~
YeCTBO JOXIEBOM BOABI, JOCTHUrLUEH MIOBEPXHOCTH MOYBHL. [Ipu oueHb
GOJIBIIMX OCagKax MpaKTUYECKU BCS TTIOBEPXHOCTb, KOTOpas B MPHH-
LIUTIE MOXET OBITh CMOYEHA, OKA3bIBaeTCS TAaKOBOM, U MepexBaT Ocai-
KOB NPUOJIMXAETCS K MAKCUMAJIbHOM BOIOYAEPXKUBAIOLIEH CIIOCOGHO-
CTHM JaHHOTO pacTHUTENBHOro coobiuecTsa. [Ipy MpennonoXeHNH, YTo
NpUpalleHue CMOYEHHOM YacTU YAENbHON MOBEPXHOCTU (PUTOMACCHI,
OTBeYaoLIee NMPUPAILEHHIO CIOS OCaJKOB, YObIBAET MPOMOPLMOHAb-
HO 3TOM MOBEPXHOCTH, MOJy4YeHO BBIpaXeHHe

P = (P — H)[1 —exp(-H /[ Ppa)),

rae P, — eMKOCTh nepexBaTa (MaKCUMasbHasl BOLOYAEPXKUBAIOIAS
CITOCOOHOCTH PACTUTEJILHOIO MOKPOBa); H, — cJI0ii BOABl B eMKOCTH
repexsara; H — cioii ocagkos.

[Mapamertp P, MOMIEKUT CUCTEMATU3ALMHA HA OCHOBE BBIIEJIECHUS
naHamadToB B npeaeiax Kaxnoi NpUpPOIHOM 30HbI.

3.3.4. ®opMupoBaHME CHEKHOTO MOKPOBa

CHEXHBII MOKPOB IIPHUHOCUT TUAPOJOTY MHOTO XJIOIOT, TaK KakK
0H croco6eH BO3HUKATh U MCYE3aTh, MEHSITh TOMIIUHY U MJIOTHOCTD.
W ewie 0oHO rMAPOMETEOPOTOrHYECKOE HECUACThE — M3MepPEHUe TBEP-
IbIX OCAJAKOB HECOBEpIIEHHO, COIPOBOXIaeTcs HeompeleiaeHHbIMU
[IOTPEeIHOCTAMM M BeNeTCSl Ha HEZOMYCTUMO PEIKOW CEeTH MyHKTOB,
0COOEHHO B ropax.
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CHeXHbIH MOKPOB 00pa3yercs B pe3ynbraTe aKKyMYJISILIUU TBEPIbIX
OCaJIKOB IpH INOCAEOBAaTeJbHOM MX CYMMHPOBAHUHM 3a OTHEJbHbIE
cHeromanbl. [ToaTOMY pexXXuM HAKOIIJIEHUS CHETa MOJIHOCThIO COOTBET-
CTBYET peXHUMY ero BbIITafeHus, II0 KpailHeil Mepe, B MepHO MOCTO-
SIHHOM OTpHLATeNbHO! TeMItepaTypbl Bo3myxa. OTTene/Nn HapyllaioT
3Ty 3aKOHOMEPHOCTh, NPUBOAS MHOTAA K OTPHLATEIbHOMY 3HAYEHUIO
MMPOM3BOJIHONA KPUBOM M3MEHEHMS MOIIHOCTH CHEXHOIr0 IMOKPOBa BO
BPEMEHHU.

Oco6y10 ponb B MPOCTPAHCTBEHHOM MepepacipeaeeHUH CHera
UrpaeT MeTesieBblil epeHOoC, MPUBOASIINK K pa3HOM CTelleHU HepaB-
HOMEPHOCTH CHEXHOIO MOKPOBa B 3aBUCHUMOCTM OT XapaKTepa Me30-
¥ MHUKpopenbeda U THMA JaHauadTa.

ITomMuMo 3ammaca BoAbl B CHEXXHOM MOKPOBE BaXXHEMIIUM €0 CBOM-
CTBOM SIBJISIETCS IVIOTHOCTb TBepaoi (a3el. IIMTOTHOCTL cBeXeBhillaB-
LIIEr0 CHera B INEPBYIO OYepedb OMpenessieTCs TeMIepaTypoi BO3myxa
M BETPOBBLIMH YCJIOBHSIMH. MeTeNneBblif IIepeHOC OKa3bIBaeT CHUJIbHOE
VILIOTHAIOLIEE BIMSHUE HA GOPMUPYIOIMIACS CHEXHBIM MTOKPOB.

VrnoTHeHUe cHera ¢ Te4eHUEeM BpeMeHM IO BIMSIHUEM COOCTBEH-
HOM TSIXECTHU 32 KOPOTKHE IMPOMEXKYTKH BpeMEHHU OOJBIIOro 3Haye-
HUS He MMeeT, OJHAKO 32 3WMHHE MecCslibl, 0COGeHHO B pailoHax C
OOUNIbHBIMM CHEeronaaaMu, 3ToT 3¢ GeKT MposBiasgeTcs 3aMeTHo. M3Be-
cTeH Takke ¢GakT o 6ojee OLICTPOM MPOCETAHUH MOKPOTO CHEra mo
cpaBHeHHIO ¢ cyxuM. Ilpormecc 3amep3aHUs BOIBI, COAepXalneiica B
CHere, BHOCUT CBOM KOPPEKTHBBL B YBEIMUEHHE TJIOTHOCTU TBEPAOM
(ha3pl CHEXXHOIO ITOKPOBA.

C IJIOTHOCTBIO CHEra HamnpsMYIO CBS3aHBI TAKUE €ro Terou3mn-
yeCKUe CBOMCTBA, KaK TEIJIOEMKOCTb U TEIJIONPOBOIHOCTb.

HMcnapenue ¢ MOBEPXHOCTU CHEXHOTO IMTOKPOBA OTHOCUTENLHO He-~
BenMkKo, B cpendeM 0,1—0,3 MM/cyT, HO KaK (akTop, BIUSIOMINA Ha
(opMHpOBaHME CHEXHOIO MOKPOBa, BCeraa JOIKHO OBITh YUTEHO.

3.3.5. Cuerorasgaue u pa3pyunieHMe CHEXXHOTO MOKpPOBa

BeceHHHMI MOTOK TEIUla CO CTOPOHBI aTMOC(Ephl MOYTH MONTHO-
CTbIO PACXOLYETCS B CHEXXHOU TOMILE Ha HarpeBaHHE U CHEToTasiHue.
TMocnenHee He HACTYMaeT OO TeX IMOpP, ITOKa TeMIIepaTypa cHera He
nocrurHet 0°C. Ha camoM pese TasiHMe MOXeT Ha4yaThbCA M paHblIle,
HO ITOSIBUBILIASICA B BEPXHUX CJIOAX CHEXHOrO MOKPOBa Tajiasi BoJa Ipo-
CauyMBaeTCd BHU3 M BHOBb 3aMep3aeT C BhIAC/IeHHEM TeIUIa, B pe3y/ibTa~
T€ Yero MPOUCXOIUT MEPEKPUCTA/UIM3ALIMS CHETA U BLIPABHUBAHUE ITPO-
bust TeMmeparypbl BIUIOTb IO TTOJHONW M30TepMUYHOCTH mipH 6, =0 °C.
[Tocie 3TOoro HayMHaeTCs HACTOSAIIEE CHETOTas HUE.

KonuyectBo cHera, pacTasiBiliero B TeUeHMe CYTOK, OIpenessieTcs
Tenno0a1aHCOBBIM COOTHOILIEHUEM, HO IPOLIe BCero ero rojiararh mpo-
HOPLIMOHANMBHBIM CpeIHEH CYTOYHOH ITOJIOXUTEILHOM TeMIIEPaType BO3-
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Ayxa. DTO eIUHCTBEHHAs HalnofaeMas METEOPOJIOrnyecKas BeInyu-
Ha, HH}OpMaLUg O KOTOPO# Bcerna asnseTcd Haubonee nonHou. Ta-
KO# crocob onpeneneHus CyTOUHOrO CTaMBaHUA IPeAENbHO MPOCT U
JOCTATOYHO HaxexeH. OIHaKO OTHOWICHHUE K HEMY O4YeHb HEOHO3HAaY-
HO ¥ 4alle BCEro CBA3aHO C BO3MOXHOCTSIMHM THIAPOJIOroB nobopoTh
MCKYIIIEHUE NPUHATh KOBGMDGOUIIMEHT NMPOMOPUMOHAIBHOCTHA, HA3bl-
BaeMbIl K03 DULMEHTOM CTaNBAHUS, NOCTOSTHHBIM. 3TO OOBIYHO U
JleTIaeTCst, HO TPEBOTY Cpa3y BhI3BIBAET €r0 HEYCTONYMBOCTDL BO BpE-
MeHH. OObIUHO OOBACHSIOLIEE 3TY HEYCTONYMBOCTD BO3NEHCTBUE Pa3-
HOTO pojia (paKTOPOB B OCHOBHOM CBSI3aHO C HEYYTEHHBIM BIMAHUEM
COJIHEUHOM paavialluy, MMeEIolliei 4eTKO BbIpaXKeHHBI ronoBOit XOx.
Ecnu Xe BMECTO TeMIlepaTyphl BO3AYXa UCHONb30BaTh 3D HEeKTUBHYIO
TEMIIEPATYPY ¥ BBECTH 3aBUCHUMOCTH KO2(p(dUHUEHTa CTauBaHUs OT
IUIOTHOCTH CHETa

¢=¢"7./p"

roe {" — xoadbuument crausanus Jbna, MM/(CC-cyt); p* =920 kr/M>,
TO KOO GUIMEHT CTAMBAHUS YXKe YBEPEHHO MOXHO IIPUHATh B Kade-
CTBE YCJIOBHOM KOHCTAHTHI.

Ha nporniecc cHeroTasiHus OKa3bIBaIOT TAKXKE BIUSIHUE TEIUIO, ITPH-
HOCHMO€ AOXISIMH, M TEIUIOBOH IIOTOK U3 IIOYBEHHO-IPYHTOBOH TOJ-
wu. [TocmenHuit He OUEHD BENMK, HO AEHCTBUE €r0 IPOAO/IKUTEIBHO,
a MMOTOMY THAPOJIOTHIECKHU 3HauuMo. CUTyalHss MEHSIETCS, KOTHA CHEX~
HbIif TOKPOB 3aJIETaeT Ha BEYHOM MeEpP3JIoTe.

B pe3ynbTate CHeroTasiHusi MOLHOCTb CHEXHOTO IMOKPOBA CTPEMU-
TeJbHO YMeHblIaeTcs. B KOHLie KOHIOB OCTAIOTCA JIUILb ITSTHA CHera
(«mecTppiil» TaHAWAQPT), 2 3aTEM UCYE3aI0T U OHU.

3.3.6. Boxoornaua 43 cHera

Bo BpeMst TasiHMS XMAKAsl BOAA [POCAYNBAETCH B TOJILLY CHEXHOIO
NIOKPOBa. XOPOLIUM IT0KA3aTeJIeM BOIOHACBIIUEHHOCTH CHETa ABJISET-
Cs1 OTHOLLEHUE CJIOEB «KUIKOM» U «TBeproi» Bombl . CHeXHOMY mo-
KpPOBY, TaK Xe KaK M NOYBCHHOMY, IMPUCYHIA HEKOTOpas MAKCHUMAb-
Hasl BOAOYACPXKUBAIOIIAS CIIOCOOHOCTD Py, [TOCHEAHS ST HMEET MECTO
B pe3y/ibTaTe HACBILEHUS CHEXHOW TONIUM BOAOH M MOCHEAYVIOLIETO
CTEKaHMsI BCEX €€ M3NMUUIKOB. 3HaUeHHue B, YOBIBAET ITO Mepe nepe-
KPUCTAJUTM3ALMM CHEra, YKPYITHEHHUS JeAAHbIX 3epeH M yBeJIWdeHus
TUIOTHOCTM CHEXHOIO ITOKPOBA, YTO M OTPAXAET NPUBEIEHHOE BHILLIE
ypasHeHue (3.14).

CpaBHMBas TeKylllee 3HaYeHHME f§ C er0 KpUTHYECKUM 3HAYEeHHEM
Bmax» MOXHO CYANTb O TOTOBHOCTH CHETa K BOJOOTHAYE, T. €. MPOLIECCY
BBITEKAHUS BOJIbI M3 CHEXHOTO MOKPOBA HAa IMOBEPXHOCTD 3EMITH.
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3.3.7. Nu¢unbrpauus u opMupoBaHUe MOBEPXHOCTHOrO CTOKA

IToBepXHOCTHBIM MYTEM CTEKAIOT NOXIEBBIE M TATbIE BOJBI, HE yC-
MeBaoLMe MPOHUKHYTH B MOYBEHHYIO ToMuly. COOTHOUIEHHE BITUTAB-
Iefics ¥ CTeKAtoLeil BONbI OMPEACISIETCA, KPOME XapaKTepa JOXIs, B
OCHOBHOM MH(PUIBTPAMOHHO CIIOCOGHOCTBIO ITOYB ¥ FOPHBIX TOPOI
Ha [MOBEPXHOCTU BonocOopa. [ToBTopsieMOCTh ¥ BOOBIIE MPAKTUYECKAs
BO3MOXHOCTb BO3HUKHOBEHHUSI [TOBEPXHOCTHOTO CTOKA 3aBUCUT OT CO-
OTHOLUEHMA WHTEHCUBHOCTEH OCAJKOB M MHDWIbTpALIMH.

B runponoruyeckoii 1utepaType 1acTO MOXHO BCTPETUTD yYKa3aHHUs
Ha TO, YTO Haubosee MPaBUILHBIM MPH pacyeTax MOBEPXHOCTHOIO CTOKA
SIBIISIETCSL MCIIOJIb30BAHUE KPUBBIX MHPWILTPAUUHU. DTa OWIMOOYHAA
MPEATIOChUIKA NIPUBeNa K COMHEHUSIM B MEePCIEKTHBHOCTH «MH(pUILT-
pallMOHHOTO MeTona». Ha3BaHHBle KpUBBIE OTOOpAXAIOT U3MEHEHHUE
BO BPEMEHU MHTEHCUBHOCTM HAMOPHOW WHGUWIBTPALIMK, ANIPOKCH-
MUpyeMOe pa3’HOro pona 3MIUPUYECKUMHU U TEOpeTHMUECKHMMHM ypaB-
HEHUSIMU, HAlpUMepP TAKOTO THIIA:

t = [A(®) + h)(e - ) {I/(f: - fo) =/ fo) [ o /(fi = fo) + 1T},

rae A(0) — KAamWIIApHBIA Hamop (uHelHas (QYHKIUS BAAXHOCTH
NMOYBHI); /# — TONMIUMHA CJ10$ BOJbI HA MMOBEPXHOCTH NOYBHI; € — NOPHU-
CTOCTb; 0 — HayaIbHAasl BIAXHOCTD; f; — MHTEHCUBHOCTh MHGUIBTPA-
LMY B MOMEHT BPEMEHH f; fj — KO3(hPULIMEeHT QUIBTPALIMHA.

Kapruna uddunsTpaunu, omuceBaeMasi 3TUM ypaBHEHHEM, IPO-
MCXOIMT TAK: KOJIOHKA BO/bI, OTPAHUYEeHHAsI CHU3Y (PpOHTOM BIMTHI-
BaHMs, OITYCKAETCs B IOYBEHHOM Cpefie, MOCTeNEeHHO YBENMYMBAask CBOIO
BBICOTY. ¥ (DPOHTA BIIUTHIBAHMSA Ha MPOMBIXEHHY 3TOTO BOIXHOTO TeJjia
KPOME€ CHJIBI TSDKECTH ITOCTOSIHHO JeHCTBYIOT CWJIBI, OTOOpakaeMble
BeJIUYMHOMN A(0).

Korzna u rae npoucxonut HanopHasi MHGUIbTpauusi? ToNbKo mpu
CIUIOLIHOM 3aTOIVIEHHMH NoyBbl. Ho Tam, Tae B nmpUpone 3TO AeHCTBU-
TeJIbHO 3HAYMMO, HAIlpMMep B JIyXXax WIM Ha 3aJIATHIX BOJO MmofiMax
peK, sIBJIEHUE JJIMTCS HACTOJIBKO NOJIFO MO CPaBHEHUIO CO BPEMEHEM
VOBIBAHUS KPUBON MHPWIbTPaLIMM HO 3HAYEHUMN, ONU3KUX K f, 4TO
MIPOLLLE OTKA3aThCA OT CIOXKHBIX PacyeTOB M I10JIb30BATHCS [TPOCTO KO-
3¢ ¢uLMeHTOM (WIBTPALMH.

Cxema npouecca JUBHEBOH UHOUIBbTPALIMU IPEACTABNSAETCS Cle-
AyiomuM obpaszoMm. B Hauane moxns cyxast II0YBa XafHO BITUTHIBAET
BJIATy, CTOK ITOJIHOCTBIO OTCYTCTBYeT. B 3TOH cTanuu MpOUCXONUT HA-
ChllIfeHME MMOBEPXHOCTHOrO cnos noyskl. Konuyectpo mornomeHHon
BOJBI B OCHOBHOM 3aBMCHUT OT IIPEIIIECTBYIOLIETO YBIAXHEHMS 10~
CIeJHETO.

ITocne BbImaseHMst CI0OsI OCAAKOB, YMCJIEHHO PABHOIO CJIOI0 Ha-
YaJIbHBIX IOTEPh cTOKa Hj), HauMHAaeTCs CIIeAYIOLIasi CTaAus NPoLec-
ca MHUIBTpALMH, KOTAA HHOUIBTPALMOHHYIO CITOCOOHOCTD MOYBBI
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MOJHO CUMUTATb ITOCTOAHHOM ¥ paBHOM f;, @ MHTEHCUBHOCTD BITUTHIBA-
HUS — 3aBUCALIEH TOJIBKO OT MHTCHCUBHOCTHU IOXA.

EcTecTBeHHO, YTO BbLIENEHUE ABYX CTaguii MHQUIBTPALMU, MeX-
Iy KOTOpBIMM TIPOBel€HA pe3Kasi IPAHMLA, SBJISIETCST He Ooyee YeM
cxemaTu3alueit.

Bo BpeMs HOXAS Ha JIeMEHTAPHYIO TUIOLANKY CIy4yaiiHO U Hesa-
BUCMMO JIPYT OT JApYra NnajaloT noxaesble Kaniau. Conpukacasch ¢ no-
BEPXHOCTBIO ITOYBBI, KAIUIU PACTEKAIOTCS, CO3JAaBasi MUKpOOYaru MH-
(duapTpauuu 1 cTokoobpazosaHus. C Te4eHUEM BPEMEHU 3TH MUKPO-
OYarv CaMbIM CIY4ailHBIM ¥ 6GeCIIOPSITOYHBIM 00pa3oM MOSBISIOTCS U
HCYE3AI0T B PA3IMYHBIX YACTAX DJIeMeHTapHOM rutoanky. KonuyecTso
Y 00BbeM IOXIEBBIX Karellb, BHINMAJAIONIMX HA eNUHULY [TOBEPXHOCTH
B eIMHUILY BpEMEHH, OIPEAEIAIOTCA MHTEHCUBHOCTHIO noxXxaAst. Crieno-
BaTeJIbHO, TOCENHSS W SIBJIsAeTCS TeM pellaloliuM apryMeHTOM, KO-
TOPBII HApsily C MAKCUMAIIbHO BO3MOXHON MHTEHCUBHOCTHIO MUHDUITH-
TpauKM B KOHEYHOM CYETE ONpeae/sieT OTHOCUTEIbHBIA pasMep ILIO-
LAy MHQUIbTpALKU.

Ilpu cnaGeIX MOPOCSINMX JOXISAX CPeNHSS Ha CKJIOHE MHTEHCHB-
HOCTb MH(DWIBTpAIIMY YMCIEHHO paBHA MHTEHCUBHOCTH ocankoB. [1o
Mepe BO3pAacTaHMsi MHTEHCUBHOCTU JOXAS OTHOCHUTENbHAS IUIOLAdb
MHKPOOYAroB MHPWIbTpALIMKM M CTOKOOOpa30BaHUsSI YBEIHMYMBAETCH,
OJHOBpPEMEHHO BO3pPACTAET BEPOATHOCTb CTEKAHUS YACTH NOXIEBOIM
BOBI 3a TIpeesIbl 2JIEMeHTApHOMH IIo1aaku. [1Ipu oyeHb CHIIBHBIX JINB-
HSIX BepOSITHOCTb TOro (PakTa, YTO BCS IUIOIAAb OJHOBPEMEHHO IMO-
KpBITa BOO#, NMPUONMXKAETCSA K eIMHULIE. B 3TOM cllyyae cpeaHsis MH-
TEHCHUBHOCTb MHPUIBTPALIMYM HA CKIIOHE OYAET CTPEMMTHCS K fy. Booo-
LIfe XK€ C POCTOM MHTEHCUBHOCTH IOXIS BEPOSTHOCTH NMPUpALLEHUS
CTOKOO0Opasyouleil 1 UHGUIBTPYIOLIEH IJIOIIAIY MOCTEMIEHHO YMEHb-
LIaeTCs B MpeRese MpU [ — oo, CTPEMSCh K HyMO. JpyruMu clioBaMu
dysxuust @(i) apnsiercs yoriBaoieil. Ecniv npenmnosoxXuTs, yTo npu-
pailieHMe MH(pWIBTPYIOLLEH TUIOIIAIN, OTBEeYAOIee TPUPALEHUIO MH-
TEHCUBHOCTHU JOXIs, yObIBAET NPOMOPUMOHATILHO 3TOM IIIOIAAN, TO
MOJIy4aeTcsi, YTO MHTEHCHBHOCTh NMOBEPXHOCTHOIO CTOKA NOCJE BBI-
YUTAHUSA CNOSI OC2AKOB, YMCIEHHO PaBHOTO CJIOI0 HAYAJIBHLIX 110TEPh
H,, onpenensiercsi BeIpaXkeHneM

g=i-f=i-fo[l-exp(=i/ fy)]. (3.15)

Bce cka3aHHOe MO3BOJISAET TEMePh OOPAaTUTh BHUMAHHE HA OIIMO0Y-
HOCTb ITOJIOXEHUS, ObITYIOLLETO B TMAPOJIOTMM YyTh JIX He B KAYECTBE
(DyHEAMEHTaIBHOTO, O TOM, YTO JOXIb MIPUBONUT K 3aTOILIEHHIO T10-
BEPXHOCTH TIOYBBI TOIA ¥ TOJILKO TOTAA, KOTa HHTEeHCUBHOCTD JTOX-
ISl MPEBOCXONUT TMIPABIMYECKYIO IMPOBOAMMOCTb HACHIIEHHON MO-
yBpl. Ha caMOM 1ejie MOBepXHOCTHbINA CTOK MOXET (POPMUPOBATHCS U B
clly4yae, KOraa MHTEeHCUBHOCTD NOXAS HUXe Ko3¢hduureHTa PpuisTpa-
MY (TMAPABANYECKON MPOBOAMMOCTY HACHILLIEHHOM MTOYBHI).

84



YpasHeHue (3.15) mo3BossieT pacCYUTaTh X0 MOBEPXHOCTHOIO CTO-
KOOOpa30BaHMs MO KOHKpeTHO rumoBuorpamme. [lone3sHo nonyyurs
BbIPAXEHUE JUIS pacyeTa CJIOR MTOBEPXHOCTHOTIO CTOKA 33 BECh IMEPUOL
BBIAAEHHS JOXK/A 32 BHIYETOM CJIOSI HAYATBHBIX NoTepb. C 3T0ii 1e/bt0
00paTUMCSl K BO3MOXKHOCTHM ITpeobOpa3oBaHus CIy4aliHOTO Iipoilecca
WHTEHCUBHOCTH NOX4 i{f} B TAKOBOH MHTEHCUBHOCTU ITOBEPXHOCT-
HOTO CTOKOOOpa3oBaHusi g{f}.

Cayuaiinas gynxyus (Wi MpouUecc) — 3TO Takast QyHKIWs, 3Haye-
HUE KOTOPOH IpH OO0M 3HAYEHUW apTyMEHTa (B JAHHOM CIiy4yae Bpe-
MEHHU ?) eCTb ciyyaiiHas BeauwuuHa. st ynobcrea OymeM paccMarpu-

T
BaTh HeKuit ciiyyaitnbiit npouece i {t}=i{t}/I, rne I=(1/T) J i{t}dt
0

€CTb CPEAHSS MHTEHCUBHOCTD JOX/IS 32 BpeMsi ero Bhinagenus 7. deno
B TOM, YTO CIIyYyaiHEI mpotecc {7} nmpuobpes Tak Ha3blBaeMOe 9p20-
duueckoe ceolicmeo, NP KOTOPOM KAXAAs ero Pealu3alus SIBJISETCS
MTOJIHOLEHHBIM 3JIEMEHTOM €IWHOrO CTALIMOHAPHOrO Ipolecca ¢ Ma-
TEMATUYECKUM OXMIaHMEM, PABHBIM enuHuue. M3BecTHO, YTO 3aKOH
pacrnpenenieHus i{f} aBIsgeTCs MOKA3ATENbHLIM

o)) =1/ Dexp(=i/I); @(i*) =exp(-i*).

Huxe BepxHuil MHIEKC * npu MOOOM apryMeHTe YKa3bIBaeT Ha To,
4TO TIOCJAENHUIA MoneaeH Ha 1.

YuutniBas ¢pusuveckoe ypaBHenue (3.15), HaliieM MareMaTuue-
CKOe OXumaHue (cpenHee 3HAYEHHe) CIYy4aifHOTO IPOLECca PA3HOCTH
MHTEHCUBHOCTH NOXIS M MHPUIbTPaLuKu

M(g") = [1i* - fill— exp (i) f)bo*)di* = 1/ (fi +1).
0

B koneuynom cuete M(q) = I?/(1+f;).
Torna 3HayeHUe CI0sT TOBEPXHOCTHOTO CTOKOOOPAa30BaHMS 32 Bpe-
Mms T 6yner:

H,= H/(H+f;T).

3.3.8. IloBepxHocTHOE 3adepKaHHE

CII0#1 MOBEPXHOCTHOTO 3aJiepXaHUST — YaCTh CJIOSI MOBEPXHOCTHO-
ro CTOKA, pacXoayeMasi Ha 3aMOJTHEHME OTPULATEIbHBIX (POPM MUKPO-
peabeda moBepxHOCTH Bogocoopa. IToTeHMaibHble BO3MOXHOCTH 3a-
JEPXKATDH OTNpEeAeNIEeHHYI0 YACThb MOBEPXHOCTHOIO CTOKA OOYCIOBJIEHbI
CBOOOJHON EMKOCTBIO MTOBEPXHOCTHOIO 3aJepXaHus, T.€. Pa3HOCTHIO
MEXIy MAKCHUMAIBHO BO3MOXHOM eMKOCTBIO Jy,x ¥ KOJTMYECTBOM BOJBI
B JIyXaX K MOMeHTY Havajia croka D, Torma cioit mOBEpXHOCTHOTO
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3agepxaHusa D 3a BpeMsi QOpPMUPOBAHMST CJIOSI TIOBEPXHOCTHOTO CTOKA
H, MOXET ONpeeNATLC BbIPAXKEHUEM

D= (Dmax - DO)U - eXp(_Hq/Dmax)]~

3.4. Ilpoueccol U sBJIeHHS B MOYBE U IPHIOBEPXHOCTHOM |
cJoe 3eMHON KOpbI

3.4.1. /IlunaMuKa TeNJIOBOH IHEPrHu

TeMnepaTypHbl peXuM ITOYBBI U PETOJIMTA UMEET MPSIMbIE THIPO-
JIorTMYecKue MOCJIeACTBUA B CIyyasiX, KOrna TeMIlepaTypa B Orpene-
JieHHOe BpeMs roja omyckaetcs Hipke ( °C. CrnenoBaTenbHo, 11 3KBa-
TOPUANIBHOIO ¥ TPOMUYECKOTO MOACOB 3eMIIM TEIUIOBbIE MPOLECCHL B -
MOYBE THAPOIOTUYECKH TOYTH HE3HAYMMEI. 3aTO B TYHIpPE, MOJSIPHBIX
IMYCTBHIHSIX U BBICOKOTOPBHE OHM SIBIAIOTCS ONMpPeAeIsTIONIMMU.

Ecnu BBIIEIe HHYIO [UIS pACCMOTPEHMS MOYBEHHYIO TOJILLLY WIeaIi-
3MpOBaTh, TO 3a/ia4a ONUCAHUS JUHAMUKY TEINOBOW SHepruM B Heil .
pelraeTca ¢ NMOMOLUBIO MPOCTOro YPaBHEHMs C YACTHBIMM MPOM3BOI-
HbIMM — YPaBHEHUSA TEIUIOMPOBOIHOCTH:

0%0 _ c a9
oz o’
rae 6 — Temneparypa noussi, "C; 7 — pacCTOsiHvie MO IIyOUHE, M; t —
BpeMs, ¢; A — KOd(p(}uULMeHT TemionpoBogHoct, Bt/(M-°C); ¢ —
o0beMHas TETIOEMKOCTb MouBkl, /(M- °C).

I'paHuyHOE ycoBMe HA MOBEPXHOCTH ITOYBHI COOTBETCTBYET TEILJIO-
obmMeny ¢ atmocepoii, 0bbiyHas WK 3(deKTUBHAS TeMIlepaTypa KO-
TOpO#t U3BecTHA. Ha HUKHe# rpaHuile paccMaTpMBAeMOM MOYBEHHOM
TOJNLIM OOBIYHO MPUHMMAETCH HUIM KaKas-TO MOCTOSTHHAS TEMITEPATY-
pa, WK 3afaHHBINA TeMIlepaTypHbBIA XO4 BO BpeMeHHU. B neiicTBUTENb-
HOCTH CUTyallUsi CUJILHO OclioxXHeHa. [TpuyuH Ui 3TOro 10cTaToyHo
MHoro. KoadduiimeHTsI ¢ A He SBISIOTCS MOCTOSHHBIMH, a 3aBUCAT
OT BJIAXKHOCTH ITOYBBI U (pa30BOT0 COCTOSIHMS MTOYBEHHBIX BOI. JoyxkeH
OBbITb YUTEH TEIUIOIHEPreTHYECKMI BKIIAM BHIMAAAOLIMX noxaen. Paso-
BB IIEPEXOMbI B IMOYBE IMPEPHIBAIOT 3aKOHOMEPHOCTD, OIMHUCHIBAEMYIO
ypaBHeHueM (3.16), Tak Kak B 3TOM CIyyae TaM, TI€ BOXA 3aMep3acT
WK JIE] TAET, TeMIIepaTypa ocTaeTcsl HOCTOsHHOM U paBHoii 0 °C. Cy-
LIECTBYIOT Pa3HbIE TIONXOABI K MPEeOAONEHUIO HA3BAHHBIX OCHOXHEHHMIA.

B camoM oOuieM ciayyae IMpHUXOAMTCA PacCMATPUMBATL MHOTOCIIONM-
HYIO Cpelly, CBOETr0 pona TOPT «HAIOJICOH», COCTOSILYIO U3 TaIbIX U
Mep3abIX IIpocaoek. I'paHuusl pa3nena a3 B 3aBUCUMOCTH OT TEILIO-
BOTO peXX¥Ma CPebl MOTYT NepeMelaThCsi, BpeMEHAMY CIUBASCH IPYT
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¢ APYrOM, YTO CBMJETEILCTBYET 00 MCYE3HOBEHUM TOTO WMJIM MHOTO
[IPOTAsIBHIErO WM MPOMeP3LIEro cyios. YMe/Io rpaHmi] MOXET U yBeNu-
YUTHCS, YTO OTBEYAET BO3HUKHOBEHMIO HOBBIX IIPOCTIOeK. Takast cuTy-
aLuMsl OIUCHIBAETCS CHCTEMOM YpaBHEHMUM TeNNONPOBOOHOCTH, KO-
4eCTBO KOTOPBIX He MOCTOssHHO. CHcTeMa HoJiXHA ObITh JOTONHEHA
ycJIoBMEeM (Pa3oBBIX MTEPEXONOB HA rPaHUIAX mpocioek (ycraosue Cre-
(dana).

BO3MOXHO HECKOJBKO MHOE MaTeMaTU4eCcKOe ONUCaHue TAHHON
3amayn. Pa3HUIA 3aKTI09aeTCs JIMIID B TOM, YTO €CJIM B [IEPBOM CJlyyae
riepeMeHHbBIN MPOCTPAHCTBEHHBIN 1WAr OMPEALNSET PACCTOSIHUE MEX-
Iy MepeIOMHBIMM TOYKAMH NIPOUIs TeMMeEepaTypsl, TO BO BTOPOM —
9TOT WIAT IBJISIETCS] NIOCTOSHHBIM MHTEPBAJIOM OCPeTHEHMSI U BMECTO
HeNpepbIBHOW KPUBOM MMEET MECTO CTYINMeHYaTasi THCTOrpaMMa pac-
npenesicHUs TeMIepaTyphl MIOYBHI N0 IyOHHe.

Kak u Bce (pm3MyecKme XapakTepHCTUKHU BbUICJTEHHBIX CIOEB ITO-
YBbI, TEMIIEPATYPa MPUHUMACTCSA MOCTOSTHHOMN B IIPeAesiax Cosi U CKay-
KOOOPa3HO U3MEHSETCS Ha TPAaHMLAX CJioeB. B 3TOM ciyyae guHaMuKa
TEIUIOBOM SHEPTMHU OMMCHIBAETCS CUCTEMON Tu(hepeHIMaNbHbIX YPaB-
HEHMH THUTIA

dU;[dt =&, ; ;(8;.) —0;) =&, ;,1(8; = 6;,1),

rne U, — KOAM4eCTBO TEIUIOBOM 3HEPruu, COMEpXAlIeics B i-M clioe
MOYBBI HA eIMHUYHON Tutowanu, JIx /M2,

KoadbdpuumeHt terioobMeHa Mexay IBYyMs CIOSMH MOYBbI, Bt/
(M2-°C), cBasaH ¢ ux KoadduumreHTaMu TETUIONMPOBOIHOCTH M OIpe-
JensieTcst COOTHOLUEHUEM

€12 = 2/(AZ, /Ny + AZ, [)y),

rie AZ — TOJIIMHA BBIXENICHHOTO CIIOSI TIOYBHI, M.

O061iias KapTUHA TUHAMUKY TeIUIa U XOJIOZa B IToYBe (OOBIYHO MpH-
XOIUTCSi PACCMATPUBATH ITOYBEHHBIE CIOM BMECTE CO CHEXHBIM IIO-
KPOBOM) M3JIOXKEHA HUXE.

B MOpO3HBIi MepUOL [TOCie CHUXEHMS TEMITEPAaTyphl BEPXHETO CJIOS
moussl fo 0 °C xonon NpofOIXaeT MOCTYIATE B HETO, HE U3MEHAA €T0
TeMIIepaTypy OO TeX MOp, IOKA He OyneT KOMIIEHCUPOBAHO BhIgENE-
HHe TeTUIoBOW DHEPTHHM, YUCIEHHO PABHOH YAENIbHON TerioTe 3aMep-
3aHUSA BOMBI, HAXOAAUIEHCA B ClIOe, IOCIE YeTro BO3ACHCTBHE X0J104a
BHOBb COMNPOBOXIACTCS MOHIKEHUEM TEMITEPATYPHI ITIOYBHI.

BecHoii MOTOK TeIIa U3 aTMOC(epHl B BEpXHUI ITOYBEHHBIN CJIOM
He ITOCTYIIAeT, TaK KaK TOJHOCTLIO PACXOAYeTCS B CHEXHOM TOJIILE HA
cHerotaguue. OXHAKO MPU 3TOM MOXET IepeaBaThCs U3 MOYBH YaCTh
3aMaceHHOro 33 3UMY XOJIONA B CHEXHBIH ITOKPOB.

ITocne cxopa cHera ¥ MOBBILIEHHST TeMIepaTypsl moyssl no 0°C
TEIJIO TPONOJIKAET MOCTYIIATh B BEPXHUI CJIOH IMOYBLI, HE M3MEHAS
€ro TeMITEPaTypy A0 TeX IOp, NOKA He OymeT M3pacXOoaOBaHa IHEPIHUs,

87



HeoOXooUMas IJIsi TassHUSA Jibaa, cojep Kaulerocsa B 3ToM cjoe, 1rnocjie
4Yero Npuxol Teruia ConpoBOXAACTCA JaIbHEWM1IMM NOBBIILIEHUEM TEM-
neparypol. AHAJIOTUYHO JEJ0 OOCTOUT C NOCTYIUICHHUEM TEIJIA U U3ME-
HEHHEM TEMIIEPATypbl HUXeEJIeXAlIUX ITOUYBCHHBIX CJIOCB.

3.4.2. ]/IumamMuKa NMOYBEHHBIX BOJ

JIMHAMMKa BJIard B [TOYBE M PErojIUTe KAK BO BpeMs MOCTYIUIEHUS
BOIbI, TAK ¥ B ITEPHOJ €€ paCcXONOBaHUs — ONHA U3 BAXXHEHIIMX [Mpo-
OneM noYBeHHOM ruaponoruu. Ilpu pewieHUU 3a1auyl OLEHKH OIHO-
MEPHOIO BePTUKAILHOIO MepeMeLieH s MOYBEHHBIX BOJ CTAJIO 0ObIY-
HBIM OOpallieHMe K OYeHb IMONYJISIPHOMY TaK HA3bIBAEMOMY ypaBHe-
HMIO BIArOMpPOBONHOCTY WX AU Py3uK NMOYBEHHON BJIATH:

ow _ 9 (Daw]+8K

o oz oz )

rie w — OObeMHast BIAaXXHOCTh NMOYBLI; K — KO2(h(OUIIMEHT BIAronpo-
BOJHOCTH, MM/MMWH; ¢ — BpeMsi, MUH; D — KoadduumeHT tupdysuu
TIOYBEHHOM BJIard, MM2/ MHH.

OnHako r1aBHoe, MUp ypaBHeHUsI AUd(HYy3uH U MpUpona Mpebbi-
BaHUS BOJbI B [TOYBE UMEIOT MeXAy cob60i Mano ob1ero.

Bonee nonpodbHo 3Ta NMpoliema obCyXIeHa HUXe B moapasn. 7.4,
MOCBALLEHHOM MAaTeMaTHYeCKOMY MOIEIMPOBAHUIO B THIPOJIOTHU.
Okazanoch, yTo ypaBHeHHe (3.17) mpOTUBOPEYUT MHOTMM SMITUPH-
4eCKUMM (PaKTaM M, TEM CaMbIM, MOXET TPaKTOBaTbCsl KAK HeaJeK-
BATHOE MPMPOJE NMHAMUKM IOYBEHHBIX BOA. TakuM 006pa3oM, ypas-
HeHue 1M Py3uy MOYBEeHHOM BIArK HEM30EXKHO JOJIXKHO Hac becrmo-
KOUTb.

HaHHBII NpuMep ABNIAETCA TOKA3ATENLHBIM C TOYKHU 3PEHUS YUCTO
BHEIIHETO CXOJCTBA TaKUX NMPUHUUNHUAIBHO pasIMYHBIX QU3MYECKUX
SABJICHUH, KaK TEIUIOMPOBOTHOCTh U NU(PHY3UST XMMHUYECKHX BELLECTB
B BOJE M INOYBE, C OJHON CTOPOHDBI, U «IU(py3us» MOYBEHHOMN BiIa-
TH, C APYrof, HO MO CYTU JeJla MMEIOIMX COBEpPUICHHO PaINYHYIO
MPUPOLY.

He oOpailias BHUMaHHUA HA TOCTOMHCTBA M HEJOCTATKY YPaBHEHUS
nug by BIard, Ha Hero MOXHO MOCMOTPETh M C JPYroil CTOPOHBI.

MHorue pacyeTHbie 3¢ (PeKThl THIIA OBICTPOro M3MEHEHMS MPoLEeC-
ca BJIArolpOBONHOCTH IpHU NMApaJUIETbHOM CTPEMUTEIBHOM M3MEHE-
Huu k03¢ dunrenToB D 1 K 3aBepllaloTCs 32 CYMTAHHBIE MUHYTHI, a
TMIPOJIOTHYECKU BAXHBI MTOT — M3MEHEHUEe 3aMacoB BONBI B IIO-
YBEHHBIX CJIOSIX, TIOYBEHHBIN CTOK M MATAHME TIOA3EMHBIX BOJ — OOBIY-
HO OLICHUBAETCA 32 CYTKM WY IOIH CYyTOK. M yxe He MMeeT 3HaYeHus,
KakHe KoiebaHus NpoLecca HUCXOISILETO ABMXXKEeHMUs! BOIbI CBA3AHE
C IoTalleHUeM KAWIISPHBIX U COPOLIMOHHBIX CHUJ, OTOGpaKaeMbIX
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Ko duimenToM D, 1 3a KaKoe BPEMSs, KOTOPOE BO BCEX CIly4yasiX CO-
CTaBJISIET OTHOCHUTEBHO MAJYIO OO JiloOOro pealbHOro pacueTHOro
HHTEpBaja BpeMeHH. BO3HMKAET CUTYyaLus, KOTAA IUIAaTa 32 HE OYEHb-
TO sicHbie cBoiicTBa ypaBHeHHUs (3.17) oka3biBaeTCsi Ype3BHIYANHO
BbICOKOH. ObecrieyeHue uHpopMaLmei o D(w)- u K(w)-pyHKLMIX siB-
JigeTCA CaMOI CJIOXKHONM ¥ MOUTHU Oe3HANeXHOM 3amayeil Cpeiy BCex
rugpodusnyeckux noxkasareaein. [TosToMy 1Mpoko pacnpocTpaHwiIcs
crnoco0 BBIPAXKEHH STUX (PYHKIIMH yepe3 OObIYHbIE TTOYBEHHO-THIPO-
JIOTMYECKUE «KOHCTAHTB». TeM CAMbIM KDYT 3aMKHYJICA M BO3HUKAET
BOITPOC — HEJIB3S JIX OCBOOOIUTLCH OT MATrMYeCKOro BO3NEHCTBUSA
ypaBHeHHUs XUP(Hy3un MOYBEHHOH BIarv ¥ peuiaTh 3agayy, ojab3ysch
OOBIYHBIMY BOJHO-0aaHCOBBIMM COOTHOLUEHUSIMM M Ha3BaHHBIMU
«KOHCTaHTaMM»? CxeMa, KOTOPYIO IIpY DTOM CJIEAYET [TOCTOSTHHO UMETh
B BHIY, OYEHB IPOCTa M U3JIOKEHA HUXE.

Bonoornaya u3 Kaxaoro NoYBEeHHOT0 C/I0sl OTCYTCTBYET IO TeX 0P,
[I0Ka ero BJArocojepXaHue He CTAHEeT COOTBETCTBOBATH MAKCHMMalib-
HOI1 BogoymepxuBaoieil cnocobHocTu. Kak TOJIBKO 3TOT ypoBeHb 10-
CTUTHYT, BCSI JOMOJHUTEIbHAS BOJA MOJHOCTBIO MOKUIAET IMOYBEH-
HbI coi. Eciu Hu3Kas HHQWIBTPAUMOHHAS CIIOCOOHOCTD (KO3(Phu-
LMEeHT QUILTPALMHU) XOTS OBl OJHOrO M3 IMOYBEHHBIX CIIOEB HAJIOXUT
OorpaHMyeHHe HA CBOOOAHOE MPOCAYyMBAHUE BOIBI, TO (POPMHUPYETCS
MOYBEHHHBI CTOK. B 4aCTHOCTH, 3TO NPOUCXOIUT MPHU HETITYOOKOM pac-
MOJIOXEHUH a6COMIOTHOTO UJIM OTHOCUTEIbHOIO BOAOYIOPOB MM MPO-
TaMBaHUH NMPOMeEP3LIEH CLIeMEHTUPOBAHHOMM JIBIOM ITOYBHL. BepTHKab-
HBI} [TOTOK IMMOYBEHHBIX BOJ, MOKUAAIOIIMN MOYBEHHYIO TOJIILY, MIET
Ha MOIOJIHEHHUE TPYHTOBBIX BOJ.

3.4.3. Ucnapenne

Hcmapenre — ONMH U3 BaXHEHUIMX MPOLIECCOB HA3EMHON YacTH
TUAPOJIOrN4YeCKOro UukKia. OHO, HapAany ¢ BBHIQACHHUECM OCaInKoOB, B
KOHEYHOM CYeTe ONpeAcadeT KIMMATUYECKHUE YyCAOBUSA (bOpMHpOBa-
HUA cTOKa. B 0OcHOBE MOHUMAaHUSA poau UCTapeHUdA JIEXNUT YpaBHEHHUE
BOOHOroO 6aJIaHCB., QJIEMEHTBI KOTOPOro — oCaakKHu, CTOK U HcHape-
HHE — OCpeIHEHbI 32 MHOTONETHUI MepUoL:

X=Y+Z (3.18)

CaMpIM MapaiOKCAIbHBIM B ITPAKTHKE TIPUMEHEHMS 3TOr0O ypaBHE-
HUA SBISIETCA TO, YTO (PYHKIMS (CTOK), 3aBMUCSINAs OT apryMeHTOB
(ocaagxu ¥ MCMapeHue), — eTMHCTBEHHBIN 2JleMeHT ypasHeHus (3.18),
ONpeAeNseMblil ¢ MPUEMIIEMON TOUHOCTHIO. OUIMOKHU B OLIEHKe OCan-
KOB (a4 3TO HempocTast MpobiemMa) HeMeUIEHHO TpeOyIoT KOMITEHCa-
IIMU ¥ B OLIEHKE MCITAPEHMUS.

IMockonbKy 3aTpathl TeIUIA HA UCIApeHue — (PU3MYECKH BIIOJHE
ornpejieieHHAsA BelMYWHa (IU1s mpespaieHust 1 M3 Bonw! B map Heo6-
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XOIMMO 3aTpaTuThb 248 - 107 JIX TennoBoil 3Heprun), ypaBHeHue Temn-
JIOBOTO bGajaHca TaKKe MOXET ObITh UCMOJIB30OBAHO Ul BLIYMCICHUS
ucrmapexdusi. OIHAKO U 34€Ch TAUTCS JOCadHas HEONPEAEJIEHHOCTD, TaK
KaK BCE OWIMOKM DJIEMEHTOB 3TOr0 ypaBHEHUS HEMEJIEHHO CKa3biBa-
I0TCSl Ha OLEHKe MCIapeHus. DT0 TaK HasbiBaeMbIH «aggexm ocma-
MO4H020 YaeHa» YPABHEHUS JII060ro 3aKOHA COXPAHEHHMUS.

B 06;10MOYHbBIX OTJIOXEHMAX, HAIIPUMED B OCBINSIX, UCTTApEeHUE BOIbI
NPOMCXOIUT B MeCTaX ee CKOTUieHud. B mousax Bona MepeaBUraeTcs B
OCHOBHOM B XKHIKOM BM/e K Mcrapsaioiieit nosepxHoctu. cnapenue
MPOMCXOAUT B BEPXHEM CJIOE MTOYBBI, KOTOPBIA B PE3YJIbTaTe OXIaXKAa-
eTcsi. KopHeBast cucTeMa pacTUTEILHOIO [TOKPOBA, TIPOHM3BIBAIOIIASL
NMOYBEHHYIO TOJILLY, BCACHIBAET BiIary, pacxomysi 6onee 90 % ee nHa
tpaHcnupauuio. [Torepu Teruia Ha MOCIEAHIO MPOUCXOAAT Ha OBEPX-
HOCTH JIUCTBBI U B TPaBax.

HcnapeHue C MOBEPXHOCTH MOYBEHHO-PACTUTENBHOIO MOKPOBA
PaBHO CYMMe MOTEPh BOIBI BO BCeX CJ10sX TIOYBBL. C POCTOM MHTEHCUB-
HOCTH U TIPOIOKUATENHHOCTY MCITAPEHUA MTOBLILIAETCS BKIIag Bee 60~
Jiee HU3KOPACITOJIOXEHHBIX [TOYBEHHBIX TOpM30HTOB. [lociaeqHue BKIiO-
YaloTCsl B MPOLECC MCITapeHust JIMLIL TOrIA, KOTAa XOTss 66 HEMHOTO
ITOJCOXHYT BEPXHUE CJIOM ITOYBLL. JIJISI KQXXIOTO THUIA ¥ COCTOSIHUSA MOYBBI
WIM PEroIUTa CYLIECTBYET YObIBAIOIIAs IO TIyOuHE IMOCIEN0BATEIb-
HOCTb BKJIAZIOB KaXIOr0 CJIOSI IOYBHI B 00lI[ee UCMTapeHUe NIPY MPOYMX
PaBHbIX YCJIOBMSIX.

UcnapeHue TUMUTHPYETCs CTEMEHbIO YBIAXHEHHS MOUBHI. Xapak-
Tep 3aBUCMMOCTHM MHTEHCHUBHOCTH MCITAPEHUS OT BJIAXHOCTH IIOYBHI B
MEPHOL ee MPOCHIXaHHUA MPH OTCYTCTBUU OCAJKOB YACTO IMPUHHUMAETCS
JIMHENHBIM;

dnjdt = —e = —kegh/h,,,, (3.19)

rae i — CIIOW MOYBEHHOM BJard B JAHHOM SIpYCE ITOYBBI; f — BpeMs;
€ ¥l ) — MHTEHCUBHOCTH UCIIAPEHUS U UCTAPSIEMOCTH; k — IOJIS BK/Iaga
JAHHOTO MOYBEHHOTO sIpyca B UCITApeHUe (3aBUCHUT OT TUIIA U COCTOS -
HUS TTOYBBI ¥ IIyOUHBI pAaCIPOCTPAHEHUSI KOPHEBOM CUCTEMBI pacTe-
HUM); A, — MaKCUMajibHas BONOYICDPXKUBAIOIIAs CIIOCOOHOCTH MO-
YBBI, T. €. MUHUMAJIbHOE KOJIMYECTBO BJIArd, MPH KOTOPOM B [IPOLIECCE
UCITAPEHMS [TOTHOCTHIO PEeaTM3YIOTCS MOTeHIIMATIbHbBIE BO3MOXHOCTHI
UCITAPAEMOCTH.
HnTterpuposanue ypasHeHus (3.19) npusoaut K Bumy

E = h()[l —eXp (_kEO/hmax)]’

rae Eu Ey, — cion HcIapeHus ¥ UCapsieMOCTH 33 NaHHBII MHTepBal
BpeMeHM; Ay — HayaJIbHOE 3HAaYyeHUe KOJNMYECTBA BJIATH B [TOYBE.
BaXHBIM BOIIPOCOM OLIEHKH MCIApeHHUs SIBJISIETCSI ONpeNeseHue
UCHapsieMOCTH (MaKCHMAJIbHO BO3MOXHOTIO MCIApeHUs MPX AaHHBIX
METEOPONIOTUYECKUX YCIIOBHUAX M [IPY OTCYTCTBMM OTPAaHMYEHHH IO-
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4BEHHBIX BIaro3aracoB). B niepBoM mpubnmxkeHuu £y mpornopuuoHaib-
Ha Ae(UUUTY BIAXHOCTH BO3AYXA 33 PACYETHBIN MEPUO BPEMEHH AT

E, = kdAt/cosa,

rI€ O — YroJl HaKJIOHA TUTOLaAKU, Ipaj.; kK — Ko3(pPHULUEeHT ucraps-
eMOCTM, 3HaYeHHe KOTOpOro Komebnercs o6bryHo B npenenax (0,3 —
0,6)1078 M/(M6ap - ¢) B 3aBUCMMOCTH OT THMIIA MCIAPAIOLIEH MOBEPX-
HOCTHU. [{JIsi CHEXXHOrO MOKPOBA, BOMIBI, TOIOM ITOYBHI, CKAJIbHO-OCHII-
HOTO KOMIUIEKCA BeIMYMHA kK MOXeT CYMUTAThCS MOCTOAHHOM. s mo-
BEPXHOCTell ¢ pacTUTENbHBIM NOKPOBOM OH MOXET MMeTh IOJOBOM
XOII, OTBeYAOIIUI OUOJIOrMYeCKO TMHAMUKE BTOro MOKPOBa. 31eCh
MOXET ObITh MpUMeHeHa TparneneuaaabHas WM CUHycoMaaIbHas «be-
HOJIOTHYecKasi» armpOKCUMALIMAL.

HcnapeHue ¢ cyml MIM MOBEPXHOCTH PEYHOro OacceifHa OOGLIYHO
HA3BLIBAIOT CyMMapHbIM. 1108 cymmaprbim ucnapenuem NOHUMAIOT OCpe-
JIHCHHOE MCHapeHue, B3BELIEHHOE MO BCEM KOMITOHeHTaM JaHmiacd-
TA — TOBEPXHOCTH IMOYBHl M PETOJIUTA, BOMABI, JIbAA, CHEXHOTO I10-
KPOBa, PACTUTENBHOTO MMOKPOBA (TpAaHCIUpAlls U UCITADEHUE U3 eM-
KOCTH TEepexBara).

3.4.4. OcoOeHHOCTH IMHAMHKH BOABI B MOYBE
NPH HerTyOOKOM 3aJieraHHH YPOBHSI IPYHTOBBIX BOJ,

TTpu GnU3KOM K MOBEPXHOCTH 3EMJIM 3aJIETAHUH YPOBHS TPYHTOBBIX
BOJI BEPTHKAJIBbHBIN NOYBEHHBIN pa3pe3 MOXHO IMOAPA3ACIUTh HA TPHU
YacTH:

¢ HWOKHIOW, 3aTOTUIEHHYIO TPYHTOROH BOAOM (HACHIILIEHHYIO 30HY);

¢ 30HY KanmWUISIPHON KalMbl;

¢ PACITOJIOXEHHYIO BhILIE KATTWDISIPHOM KaiMBbl.

K BepxHeii 30He OTHOCHTCSI BCe TO, YTO ObUIO CKa3aHO O MOYBEH-
HOM npodurie mpu rIyOOKOM 3ajleraHUK YPOBHS IPYHTOBBIX BO/. Brax-
HOCTb MOYBHI 3I€Ch KOJIEOIETCS OT YPOBHSI, COOTBETCTBYIOLIETO He-
NOABUXHOMN ByIare, 10 MAaKCHMMaJIbHON BONOYAEPXKUBAIOLIEH cITOCOO-
HocTH. IIpu TpaH3UTHON (uibTpauMu BOABI B TEYEHUE KOPOTKOTO
BPEMEHM BJIAXHOCTb MOXET MpeBbIIIaTh MAKCUMAJIbHYIO BOJOYIAEP-
Xuparoiiyio cmoco6HocTs (MBC).

HacrhimienHasi 30Ha MMeeT [epeMeHHYI0 BEpXHIOIO0 I'paHMiy (Ypo-
BeHb IPYHTOBBIX BOZ). BIaXXHOCTH 1OYBBI COOTBETCTBYET IIOJIHOM BJIAro-
€MKOCTH (TIOpUCTOCTH). BOIMpoc 0 HaIMYMH 3allieMIEHHOr0 BO3MYXA,
YTO MPUBOAMT K PA3INYHIO BEJIIMYUH MOPUCTOCTU U TIOJIHOM BIaroeMm-
KOCTH, B JAHHOM KOHTEKCTe He paccMaTpupaetcs. [Ipu ero BpipakeH-
HOM MOCTOSIHHOM HaJIMYMM OH MOXET ObITh MPUILTIOCOBAH IO 00BEMY K
HEMONBIDKHOM BJIare M BMeCTe C Heil COCTABJISTH HEYTO LIEJNOE C I0-
YBEHHBIM BELLIECTBOM. I pYHTOBAsi BOA B MpeeiaX MOYBEHHOro Npodu-
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Jis1 OOBIYHO TIOCTYNAET B JIOKAIbHYIO NOYBEHHYIO JPEHAXHYIO CETh, KO-
TOpas Bceraa 0oJiee WM MeHee pa3BUTa B YCJIOBUSX PETYJISIPHOTO NepH-
OIMUYECKOro CyLLECTBOBAHMS TAKOTO NOYBEHHO-ITPYHTOBOIO CTOKA.

30Ha KanWUIIPHON KailMbl B CUJTy CBOEH crieU(pUKH NpencTasisi-
€T OCOOBII UHTEPEC U TPEOYeT BBEACHUS CIIELMATILHOIO ITOHATUS 110~
YBEHHOM TMIPONOTMHY — KanWLIsIpHO# BraroeMKoctu. [locnennss, He
SIBJISISICH [TOYBEHHO-TUAPOJIOrMYECKON KOHCTAHTOM, NPEACTABISAET CO-
60i1 HEKYIO PYHKIIMIO, USMEHSIOLLYIOCS OT ITOTHOM BJIAarOEMKOCTHU Ha
ypoBHe rpyHTOBBIX BOA 00 MBC Ha BepXHe# rpaHuUIIe 30HB! B 3aBUCH-~
MOCTH OT IJIYOMHBI, MCUMC/ISIEeMOl BHU3 OT IIOBEPXHOCTHU HOYBHI, U
rnapamerpa, KOTOPBIA MOXET ObITh Ha3BaH «IpEeAeIbHOM BbICOTON Ka-
MUUISPHOTO MOTHSTHSI». DTOT MapaMeTp B 3aBUCUMOCTH OT CTPYKTYPHI
MIOYBEL ¥ B MEPBYIO OUEPEAb OT MEXAHMYECKOI0 COCTAaBa MOYBHI-PEro-
JINTA BapbUPYET AOBOJILHO B LLIMPOKOM AWATNA30HE: TIOYTH OT HYIS JUIS
KPYNHOOOJIOMOYHBIX IPYHTOB, OTMBITHIX OT MEIKO3eMa, A0 2—3 M JUId
JIECCOBUIHBIX CYTJIMHKOB.

Hns Bawed uaeaau3uMpoBaHHON OUCKPETU3UPOBAHHOW CUCTEMBI
pacueTHbIX cnoes mousel (PCIT) Bo3HUKaeT HEOOXOOUMOCTD B OTCIIE-
XKMBaHUHU TMHAMMKU YPOBHSI TPYHTOBBIX BOI, & TAKXKE B OTPEACICHUMN
npuHagiexHoctu kaxaoro PCIT K TOH UM KHOM 30He.

Bripaszum crnoit xanwinsipHoit Biaaroemxoctd PCII ciaeayroium
WHTEPHOAALUOHHBIM COOTHOIUIEHHEM:

(hyw)i = 1= (L= x)hi' Webx )" + (L= x )Rt () 37,

rae L — rnyOuHa 3ajieraHusi YpOBHA I'PYHTOBLIX BOL; X; U AX; — DIyOu-
Ha pacnonoxenus ueHtpa PCIT u TomuuHa ociaeaHero; A, — Kanui-
JISIPHBINA Harop (MpenenbHast BBICOTa KaNWIISIPHOTO MOAHATHSA ) Aoy —
MaKCUMaJIbHAasi BOAOYAEPXKHBAO1asi cHOcOOHOCTh. TToKazarens crerne-
HM 1 =1 CBUAETENBCTBYET O IMHEHHOCTU QYHKIMH KamM/UISIPHOM Bia-
FOEMKOCTH.

Hekoropass HenuneidHOCTh, BpoAe Ob! HabaomaeMas 1O SMITHPU-
YECKUM JaHHBIM, TPU XeJJaHUM MOXET OBITh YUTEHA COOTBETCTBYIOILIUM
noAGOpPOM BEJIMUMHBI /. ECTh CBUIETENBCTBO, YTO YIOBAETBOPUTEALHAS
aNIPOKCUMALMA JUISI HEKOTOPBIX TUIIOB HOYB JOCTUTAeTCs HMpH n= 2.

KanunnsapHas XoMreHcauusi ucnapuBlileiicss BJIarM U3 30HBI Ka-
AWUISIPHOM KaiMbI IPUBOXUT K HEKOTOPOMY NOHUXXEHUIO YPOBHSA TPYH-
TOBBIX BOI, YEMY TAaKXKe CIIOCOOCTBYET UCTEUEHUE BOMAEI U3 HACKIIUEH-
HOM 30HBI B BUJI€ OYBEHHO-TPYHTOBOIO CTOKA.

3.4.5. O noa3eMHbIX BOXAX

Bona, nokuaarouias cucteMy NMOYBEHHBIX TOPM3OHTOB M BEPXHUX
CJI0eB MOYBOOOpa3yomeit (MaTepuHCKOR) ropHO# MOPOAsI, T.€. 30HY
TIOTEPH BJArM HA MCIAPEHUE M TPAaHCIMPALIMIO, NOCIEAOBATENBHO O~
NagaeT B ABE 00JI€e HU3KO PACIIOIO0XEHHBIC 30HHI.
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ITepBas U3 HUX, O OTHOLIEHHIO K IBMXYIIEHCS BHU3 BOJAE, MOXET
ObITh Ha3BaHa TpaH3UTHOI. OHa MMEET HMOCTOSIHHYIO BJAaXHOCTh Ha
ypOBHE MaKCHMMAIbHOM BOOOYAEPXKMBAIOIEH CITOCOOHOCTU MM (HE-
[TOCPEACTBEHHO HaJ 3€pKajJioM I'PYHTOBLIX BOA) KanWUISIpDHOU Bjaro-
eMKocTHU. [IpyruMu cioBamu, BoAa B Hpeaenax 3Toil 30HbI NPOTEKaeT
BHU3 0€3 BCSIKUX TOTEPE.

Bropasi — 5T0 30Ha MOA3€MHBIX BOA, B Mpeae/iax KOTOPLIX BCE MO-
pUCTBIE U TPEILIMHOBATHIE NOPOAbl HACKILEHB! BOAOH. [ 1aBHbIE MHTE-
pecyIoliiye Hac CBOMCTBA rOPHBIX OPOA AAHHOM 30HBI — MTOPUCTOCTh
Y HPOHUIIAEMOCTD. DTU CBOMCTBA Ie0IOTH M THIPOreoyiory Ha3bIBaloT
21A6HbIMU KOHRMPOAUPYOWUMU haKkmopamu.

ITo GonblioMy CYETy CYIUECTBYIOT JIMIIb CUJIBHO MAEAIM3UPOBAH-
HBIE TMPEACTABJIIEHHUSI O HEKUX HOA3E€MHBIX BOTOHOCHBIX TOPU30HTAX,
(buapTpalMs BOAB B IIpeesiaXx KOTOPHIX ONMUCHIBAETCS LIIMPOKO U3BE-
CTHBIM «3aKOHOM» Jlapcu:

f=ki,
rae kK — Ko3bdpuiueHT GuibTpaumu; | — Oe3pasMepHLI rHApaBIu-
4ECKUI YKIIOH WAM HAop BOIBI.

C yBeIMYeHUEM Pa3MepoB MOpP, OCOOEHHO B KapCTOBbIX paloOHaXx,
JMMHEWHOCTh «3aKoHa» Jlapcu, a ciemoBareibHO, M IIpeaiioiaraemasi
JJAMUHAPHOCTh T€YEHHUA BOObl B BOAONPOHMUIAEMBIX TOPU30HTAX, YTpa-
uuBarorcsi. Ha cMeHy uM B nipesene npuxomsr TypOyJeHTHOCTb ¥ KBaj(-
PaTHYHOCTD «3aKOHA» (DMIBTPALHH.

B 006iiieM cnyyae Mbl BOCHPMHMMAEM 30HY ITOA3EMHBIX BOI KaK MUD
BOJONPOHMULIAEMBIX U BOLOYHOPHBIX CJIOEB FOPHEIX ITOPOJI, OCJIOXHEH-
HBIX HUIMYMUEM PAa3HOI'O POJa TPEIMH, MYCTOT, KAPCTOBLIX MOJIOCTEM,
BOZOIMPOIAIIUX KaHaI0B. OObeKTUBHOM MH(POPMALIMK O CBOMCTBAX rop-
HBIX ITOPOA ¥ MOP(HOMETPUUECKHUX ITOKA3ATESX TTOA3EMHOM MM APABIIV-
YECKOM CHUCTEMBI PAKTUYECKU HE CYIIECTBYET, HO3TOMY, B HPUHUU-
Ite, NMPUXOAUTCSI ONUPATHCS Ha caMble OOIIIUE, TOYTU YMO3PUTE/IbHbIE
NpeACTaBaeHUsA O MMOA3EMHOM NMUTAaHMHU PEK, OCOOEHHO, KOTAa pedb
UAET O YUCJIE U Pa3MEPAX BOJOHOCHBIX TOPU3OHTOB PAa3IUYHBIX MO Iy~
OKMHe pacnonoXeHUs SPyCcOB, He TOBOPsI yKe 00 MX KOJIUYECTBEHHBIX
XapaKTEePUCTUKAX.

3.5. CkyionoBasi Tpancopmanusi CTOKa

3.5.1. IIpoGaema

Cpasy nocne cBoero nosipieHusi cBoOonHas BoAa, Ime Obl 3TO HU
CIYYHJIOCh — Ha MOBEPXHOCTH, B MOYBE WM NOA 3eMJICH, HAUMHAET
CBOE MyTEINECTBUE K rUIpOrpapuIecKoi CETH ITOA BO3AEUCTBUEM CHIIBI
TaxecTu. ITyT¥ ¥ yCI0BMsE CTEKAaHHS BOABI B Iipeaenax bacceifHa pas-
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JIMYHBL U 4acTO 3aMbica0BaThl. M Haly npeacraBineHust 00 3TOM, Kak
HM CTPAHHO, IO CHX [10p HE CUCTEMATU3UPOBAaHEl U HE YNOPSAOYEHBI.

[TockoabpKy peyb UAET O TEUEHUU BOALI, TO CIMTAETCSI OYEBUAHLIM,
4TO OHO OMMUCBLIBAETCA YPABHEHUSAMM IBUXEHUST (COXpAHEHUS] UMITY/b-
ca) U Hepa3phLIBHOCTU (COXPaHEHUsI MACChl). OTO U3BECTHBIE B TUAPO-
gvuHaMuke ypaBHeHus1 HaBbe—CToOKCa, 8 TAKXKE UX Pa3IUYHbIE ABYX-
WU OAHOMEpHBIe MoAUMGMUKANMY, MOJYYEHHBIE IIPYM pa3HbIX yIpouie-~
HUSX ¥ npeanonoxeHusax, — ypasHeHusi Cen-Benana, nndoysuoH-
HOW ¥ KWHEMATUYECKOM BOJIHB, a UIS MOA3EMHBIX NOTOKOB — byc-
cuHecka. JIeCTBUTENLHO, TEYEHUE BOABL OTBEYAET CYLUHOCTU ypas-
HEHUI JBUXKEHNsI, HO B 3TOM [IPOCTOM Habope ypaBHEHUIA, KaK 3TO
oTMeyeHo B PeHHMAHOBCKUX JEKLIMIX 10 (U3MKE, CKPHIBaeTCs Or-
POMHOE pa3HooOpasue Bo3aMoxHocTell. M nipsiMoe onucaHue ¢ moMo-
UIbIO 9TUX YPAaBHEHUH NPUPOMHEIX IPOLECCOB, U B TOM UKCIE CTOKA,
K yIayHbIM pe3yJbTaTaM He mpuBoauio. bonee Toro, paccMarpuBae-
Mple nuddepeHIIaTbHbIE YpaBHEHUsI HCIIONB3YIOTCS HE B KAYecTBe
arnmnapara, Mo3BOSIOIIEro ONMUCaTh UCTUHHYIO CYTh IIpoLecca, a TOJb-
KO KaK MaTeMaTU4eCKOE BRIpaXKEHUE APYroro AeaIM3UpOBaHHOTO Po-
[ecca, 4acTo TOJbKO BEChbMa OTIAJICHHO HANIOMUHAIOILEro MpUpPORHOE
SIBJICHWE, UHTEPECYIOLLEE Hac.

I'uoponuHaMHKa CKJIOHOBOIO CTOKa M HEPYCJIOBBIX TIOTOKOB €ILe
HUKEM He pas3pabaTeiBanach, 0ojie€ TOrO, ITOKa HaXe OTCYTCTBYIOT
CepbE3HBIEC DMIUPUUECCKHUE MPEANOCHUIKN U oT1oro. Hatin npeacras-
JICHHUSI O XapakTepe ABMKEHMSI TaJdbiX M JNOXAEBEIX BOI B IIpenesax
pEYHBIX 6ACCEMHOB NOCTATOMHO HAMBHEI K HOCST YMO3PUTEALHBIH Xa-
pakrep. Ha mepBwIii B3rsia, Kazanoch Obl, 4 MHOTHE UMEHHO TaK U
[ONAraloT, Yro npobieMa MOoYTH JUKBUAMPOBAHA, €CAM 3alMCaHBI
COOTBETCTBYIOLME MU GEpeHLIUATBLHBIE YPABHEHUS U O] PYKOM UMe-
€TCSl KOMIIBIOTEP M HPUEMIIEMBIM CIIOCOO YUCIEHHBIX PEeIIEHUM 3anu-
CaHHBIX ypaBHeHU. Ho HACKONBKO MO-pasHOMY BCE 5TO MOXKET OBITh
caenaHo!

CaM mpouecc cTekaHus BONBl MO €CTECTBEHHOMY CKIIOHY Mpe-
CTaBJSIETCS AAJIEKO HE TOXO0XMM Ha IMUIABHOE ABMKEHUE CIUIOLIHOIO U
HeTpepbIBHOTO ciost. YTo Xe KacaeTcs caMoro Te4eHMs, TO OHO OCy-
ILECTBAAETCS] B YCJIOBUSIX HENPECTAHHOIO pPAa3BETBICHMS U CIMSIHUS,
CKJIOHOBBIX MMKPOTIOTOKOB M CTPYH, IIPOKIAAbIBAIOIMX cebe Nopory
10 MTOBEPXHOCTH MOYBLI ¥ 10 BHYTPUIIOUBEHHBIM KaHA/IaM, B OCBHITISIX
¥ KypyMax, [0 KaMHSIM U TUIACTUHAM JIbJa, 10 JMCThIM M CTEOISIM,
10 CIBOJIaM AEPEBBLEB, 10 KPbILIAM IOMOB, IUIOIIANAM, adpOAPOMAaM,
Joporam ¥ Tpotyapam. HenpeprIBHbIE NIEpexoasl MEXAY ITOBEPXHOCT-
HOW U TPYHTOBOH opMaMM CTEKAaHUsI, MEXIY TYpOyJEeHTHBIM M Ja-
MUHAPHBIM TEYCHUAMHU, MEXKNY CITOKOMHBIM ¥ OYpHHM pexumamu. M-
TepdepeHIIMs HOBEPXHOCTHBIX BOJIH, 3POAUPYIOILAA JEITEIBHOCTD MUK~
pPONOTOKOB, 6OMOapAMPOBKA JOXHEBBIMU KAaIUIAMM, BETEP HAKIALbI-
BAaIOT Ha 9Ty KAPTUHY AONOIHUTEIbHBIM OTHEYATOK. A IIIEPOXOBATOCTH?
3Hakomasi U3 KypPCOB pE€YHOI TMAPABIMKHA M HOPMMPOBAaHHAA B Tab-
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JIM1IaX, HA CKJIOHAX OHa BBICTYNAeT YXe B HOBOM ponU — B KaueCTBE
3JIEMEHTOB MUKPOTONOrpauu CKIOHA, Orpesesisis U3JIoMbl 60po3a U
«IJISICKY» JIOKQIbHBIX YKJIOHOB. 3HELIHAS XK€ LIEPOXOBAaTOCTh — Ka-
MELUKHU, MECYUHKHU, CTeOIM TPaBhl — U3MEPSIETCS YX€ MUWUIMMETpA-
MH, HO ¥ [IYOMHEI CTEKAIOIMX MUKPOITOTOKOB 4acTO ¢ HEH COU3Me-
DPUMEL.

IToucTuHe, A1 3TOM CKIOHOBOU TOJUEU OOJBIIMX U MAJBIX HOp-
M BOABI TPYAHO CHOPMYNUPOBATH MAaTEMATHYECKKE PAMKH.

KakoBa anprepHaTtiBa onmucaHHoMy nonxoay? Konmemnuusi croko-
BBIX DJIEMEHTOB.

3.5.2. Konuenmuus CTOKOBLIX 3JICMEHTOB

Peunoii 6acceitn npencrapisier co6oil CUCTEMY 3JIEMEHTAPHBIX BO-
J10cO0pOB — MOBEPXHOCTHEIX U TIOA3EMHBIX PAa3TMYHBIX APYcoB. [na-
porpaduyeckasi cerb, Bpe3asiCh B TOJLUMA TOPHBIX [1OPOXA, IPEHUpPYET
NOJ3eMHBIE BOABI, MPUYPOYEHHEIE K 3JIEMEHTAPHBIM NOA3EMHBIM BO-
poc6opam. CucreMe pyces pa3IdyHOro TopsiiKa COOTBETCTBYET CH-
cTeMa DJIEMEHTAaPHBIX HOA3EMHBIX BOJOCOOPOB PA3NUYHBIX SAPYCOB.
COOTHOIIEHUS HOPSIKOB BOAOTOKOB U APEHUPYEMBIX UMM TTOA3EM-
HBIX BOZOCOOPOB MOTYT OBITh CAMBIMM PA3JIUYHBIMH U 38BHUCST OT
rUaporpaUyecKmx, TUIPOreoJOru4eCKUX U IeOOrn4ecKux CTPyK-
TYp KOHKPETHHIX 6acceifHOB.

Tonorpagpus NoBEpXHOCTH PEYHOro OACCeiTHA YCIOBHO MOXET OBITh
NpeacTaBl€Ha CUCTEMOM MTOBEPXHOCTEN, «CKIECHHBIX» APYT ¢ APYIOM
BIOOJIb OporpaduYeCKux JUHUM, B KAUeCTBE KOTOPHIX BBICTYIAIOT PyC-
JIoBas CeTh U CUCTEMA BomopasaenoB. B peaynbrare uMeeM CBOEro poaa
CKYJIBIITYPHYIO MO3aMKy, CJIOXEHHYI0 M3 HAKIIOHHBIX NOBEPXHOCTEH,
KaXAasi U3 KOTOPHIX SIBNISIETCS DJIEMEHTAPHBIM CKJIOHOM. JIBa a1eMeH-
TapHBIX CKJIOHA, pa3leleHHbIE ONHUM HEPa3BETBJICHHBIM BOLOTOKOM,
COCTABJSIIOT 3/IEMEHTApHBIN BogocOop.

IToazeMHBIC 37IeMEHTAPHBIE BOTOCOOPHI 110 CPABHEHUIO C MOBEPX-
HOCTHBIMM OOBIYHO CBSA3aHHI C PYC/IOBOM CETHIO 60Jiee BBICOKOTO IO-
psanKa. B mpenenax moBepXHOCTHOTO 3JIEMEHTAPHOI'O CKIIOHA CTEKaHUe
BOABI OCYLIECTB/SIETCS MO HEPYCIOBOM MHUKPOPYUYEHKOBOU cCeTH, a B
fApefenax MOA3EMHOIO — IO COOTBETCTBYIOLIEN MOA3EMHONM ApeHaxX-
HOH CUCTEME.

DneMeHTapHBIE CKIIOHBI H BOZOCOOPH B CBOIO OYepe/lb COCTOSIT U3
CUCTEMBI CTOKOBBIX 3JIEMEHTOB. 110 nociegHMMU NOHUMAIOTCsi OTpa-
HUYEHHBIC MUKDPOBOAOPA3AENaMU YYAaCTKU IMOBEPXHOCTHBIX U MOMI-
3EMHBIX 3JIEMEHTapHBIX CKJIOHOB ¥ BOIOCOOPOB, 00pallieHHEIE CBOEH
OTKpPBITOI YacThi0 K CKJIOHOBOUN HEpYCIOBOMA WUJIM MOA3EMHOMI Ipe-
HaxHOU ceTu. CTOKOBBIE 3JIEMEHTH! SIBJISIIOTCSI HE KAKOK-TO UNEANTU-
3aIMEN, a JIErKO MOTYT OBITH OTOXIECTBAEHBI C €CTECTBEHHBIMU IIPU-
ponHbiMM 06pasopanusiMu. Ho Toabko Ha noBepxHocTu. IToa3eMHEIe
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CTOKOBEIE 3JIEMEHTHI MOTYT ObITh MIEHTUGULIIMPOBAHbI TUILL B PE3YIIb-
TaTe CeUHATbHBIX UCCIENOBAHUA.

Korzaa Mbl BUIMM y4aCTKU 3aTOIUIEHHOTO JIECA B HEPUOA «OOBIIOK
BOAbI» WIM TEPELIArMBAEM Yyepe3 LIYMHBIC pyUYelKH, HECYLIUE MYT- |
HbIE BOIBI U3 OJHOM I'POMAIHOM JIyXXM B IIPYTYIO CpEOM HoJjell U na- |
LIeH, WIM TO U AETO MOMNaNaeM HOraMM B BOAY Ha MOKPBIX JIyraX — MBI
MMeEM AEJIO C JeHCTBYIOUIMMHU CTOKOBLIMU di1eMeHTaMu. B ropax oHu |
MHOTOKPAaTHO MEJbYe, YeM Ha paBHUHE, IPU OOJIBIIUX YKIIOHAX HaXe
MUHHaTIOPHBL. [10CKONB3HYBIIKCE HA INIMHUCTOM CKJIOHE, MBI CITOCO0-
HbI pa3pylIUTh CPa3y A0 NECSATKA CTOKOBBIX DJIEMEHTOB — KPOXOTHBIX
siYeeK, MOAETUPYIOIIMX HEYTO BpOJAe MUKPOBOAOCOOPOB. ~

KoHuenuusi CTOKOBBIX 3JIEMEHTOB KAa4€CTBEHHO BUIOU3MEHSIET
OOBIMHO PUCYEMYIO KapTUHY NOBEACHUSA TAJIOH WIM HOXIECBOHA BOOBI
Ha CKJIOHE, BUAMMO HABESIHHYIO I'MIPOJIOTaM BIIEYATICHUEM O CTE€Ka-
HUM BOJABI MO acQajnbTy. ;

Bona, cnocobHast K CTEKaHMIO, MPEXIE Y€M MONACTh B PYCIOBYIO
CETh, PACCPENOTOUYMBAETCS IO CTOKOBBIM 3JIEMEHTAM — MPUPOIHBIM
00pa3oBaHUsIM, BO3HUKAIOIMM B pE3ylIbTaTe €€ B3aUMOACHCTBUSA C -
HOYBEHHBIM TOKPOBOM M BEPXHUM ClIoeM uTochepbl. CTOKOBBIE Bjie~ |
MEHTBI COOTBETCTBEHHO MOTYT OBITh HOBEPXHOCTHBIMHU, TOYBEHHBIMU
U TIOA3eMHBIMU. X pazMepsl UBMEHSIOTCS B KpaiiHe 1IMPOKOM AMana-~
30HE: OT HECKOJIbKUX CAHTUMETPOB (Ha HOBEPXHOCTU SPOIMPOBAHHEIX
CIJIOHOB) 10 MHOTHX KIJIOMETPOB (B HOA3EMHBIX JIMTOCHEPHEIX CTPYK-
Typax).

TeopHsi CTOKOBBIX 3JIEMEHTOB O4Y€Hb IpocTa. B ee ocHoOBe exur
f6anaHcoBoe cootHolueHue dW/dt=S5- R, tne W — o6beM Boppl, ak-
KYMYJTUPOBAHHOM CTOKOBEIM 3/IEMEHTOM, M3; S R — COOTBETCTBEH-
HO TIPUTOK M OTTOK U3 Hero, M3/c. Mexuny o6bemMoM Boasl W u pacxo-
JIOM UCTeUeHHUs] R CyIIECTBYET ONHO3HAYHAs HEIHMHEHHAsA 3aBUCU- |
MocTh Takoro pona: R=p[exp (e W) —1]. CooTBeTCTBYIOLIEE YpaBHE-
Hue ruaporpada MCTeUYeHUS BOABI U3 CTOKOBBIX 3JIEMEHTOB:

R =(S+B)/{L+I(S - Ro)/(Ry +P)lexp[-at - 1)(S +B)]} - B,

rae Ry — 3HayeHue MHTEHCUBHOCTU UCTEYEHMsI U3 CTOKOBOTO 3JiEMeH- |
Ta B MOMEHT BPEMEHU %); O ¥ B — KOB(DGUUMEHTE], ONpPEAETSIOINE |
YCJIOBUSI UCTEYCHUS. ]

Ilpy npearonoXeHu, KOTOpoe B JaJbHEHIIEM He 6yIeT UMeTh
3HAYEHMSI, YTO CKJIIOH MJIM BOIOCOOP COCTOUT U3 # ONMHAKOBBIX THI- |
PaBIMYECKU U30MMPOBAHHBIX CTOKOBLIX 3JIEMEHTOB, BBUIBUHEM crle-~ §
OYIOUIEE HOOXEHUE! ;

iﬁilexp(aivv,-)—lhb[exp ay W, -1}.
i=1 i=]

3JTO COOTHOLIEHUE UMEET CMBICI TOJIHKO npH yCJIOBUU
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aiI’V, =W =,y =...=a,W,, b= 2;'31
i=l i=

YUUTBIBAsSL, YTO OL= 0 = 0y = ... = O, B =B; =P, =P, HOIYIUM a=0/n,
b=np.

YpasseHue ruaporpada NpuToKa K pyCca0BOM CETH CO CKIIOHA WIN
poaocOopa COOTBETCTBYET TAKOBOMY [Jisi CTOKOBOIO DJI€MEHTA, HO
K03 @GHUIMEHTHI o ¥ B UMEIOT yXKe HOBOe 0603HaueHue — au b. B 06-
LLIEM CJIYYa€ MBI MOXEM II0JaraTh, 4YTO KOJIHUYECTBO CTOKOBBIX 3J€-
MEHTOB NPONOPLUOHATBLHO MIOIWAnM 6acceiHa (M%) WIM €ro 4acTH,
v torga a=a'/F, b=b'F. Koapduumentsl a" u b* saBasgiorcs npenMe-
TOM HAILIEro NajbHEHIIero MPUCTaibHOTO BHUMAHUS.

Oxa3zaiock MoOJe3HbIM IPUNUcaTh KoapbunueHty a” (m~1) craryc
YCIIOBHOM KOHCTAHThI, PerJIaMEHTUPOBaB €€ N0 BUIaM CTOKa, a KOd3d-
¢duumreHt b° (M/C) BBECTM B COCTaB OCHOBHBIX HapaMETPOB MOAEIU
dopmuposanus croka. [IpousseneHue a'b’ =1 MOXHO Ha3BaTh XapaK-
TEPHEBIM BPEMEHEM OIIOPOXHEHUS CTOKOBOTO 3/1eMEHTA. JIONOIHUTENEHO
MMEIOT CMBICH €li€ ABE XapaKTepHbIe BEIUUYUHBI — UHTEHCUBHOCTh
McTeYeHUs ¢ U 3anacel Boabl H. OHU Takxe ONpEeNensioTCs 3HaUYeHU~
MU YCJIOBHOH KOHCTaHTBI ¢, mapamerpa b” U CBSI3aHbI COOTHOLIE-
HueM H=1n(q/b" +1)/a’.

Huxe uznoxeHa Hekas npaBIonogoOHas UACAIU3ALUSI — Uepap-
XUYECKasl ITOCAEAOBATEILHOCTD SIPYCOB PACION0XEHUS CTOKOBBIX 1€~
MEHTOB, NMIPUHUMAIOIIUX YIACTHE B MUTAHUU PEK U HE NMPOTUBOpEYA-
1asi U3BECTHBIM ITPOLECCAM, SIBICHUSIM U 3aKOHOMEpPHOCTAM. CBuae-
TeJILCTBOM O IIPUEMIIEMOCTH IIPEUIAraeMoi CUCTEMEI SIBISIETCST TakoKe
€€ yIa4YHOE UCIOAL30BAHUE IPU MOAEIUPOBAHUM MMAPOrpadoB CTOKa
Ha pekax Jo0ObIX Pa3sMepOB U HAXONSLIMXCS B Pa3HBIX NMPUPOAHBIX
ycnosusix. Bee xapakTepHble BETUYMHBI CTOKOBBIX 2JIEMEHTOB ONpEne-
JSIOTCS YCIOBHOM KOHCTAHTON @’ ¥ MeIMaHHBIM 3HaY€HUEM MapaMer-
pa b = 10"% m/c. Cama Xe KOHCTaHTa MOC/IeIOBATENLHO ONpeieaeHa
BhIpaxxeHueM a = 107 iput i =3 11 moBEpXHOCTHOIO CTOKA, i =2 ais
HouyBeHHOro (Tabn. 3.9) U manee ISt pa3aUYHBIX SIPYCOB HOA3EMHOTO
CToKa OoT i=1 g0 i=-6 c waroM A=-0,5 (ra6n. 3.10).

Tab6nuua 3.9. CucreMa MOBEPXHOCTHLIX H MOYBEHHBIX CTOKOBBIX
3JIEMERTOB

XapaK'reprxc BEJIMYHHBI CTOKOBBIX 3JIEMCHTOB

*
Tun croka a,M! Bpows HEZ?ZI::}}:;ECTB 3anach Boxs,
nn2) MM
an/(c-xm?)
[Mosepxnocthetit | 1000 17 MuH 10° 4,6
[MoyseHHbLit 100 2,84 10 24
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TaGnuua 3.10. CucreMa NOA3EMHBIX CTOKOBBIX 3JIEMEHTOB

XapakTepHble BeTHYMHbBI CTOKOBBIX
3/IEMEHTOB
Ne Twur croka a', M WHTeHCUB- )
Apyca B HOCTh 3anacel BOAHL, |
PEMA HUCTCYCHUS, MM
a/(c - km?)

1 | BeicTpslit 10 1,2 cyr 10 69

2 | rpYHTOBBLIA 3,162 | 3,7cyr 464 121
3 1 11,6 cyr 215 195
4 | I'pyHTOBBIA 0,3162 |1,2 mec 100 301

5 0,1 3,8 Mec 46,4 454
6 0,03162 |1 ron 21,5 674

7 | BepxHuii 0,01 3,2 roga 10 995

8 | mom3eMHEIt 3,162 |10 ner 4,64 1464
9 10-3 32 roxga 2,15 2152

1073
10 | TnyGokwuit 3,162 | 100 ner 1 3161
11 | moa3eMHBbII 10+ 320 ner 0,464 4640
12 10+ 1000 ner 0,215 6812
3,162
10~

13 | Uctopuyeckmit 10-3 3200 ner 0,1 10000
14 | momseMHbI 3,162 10000 net 0,0464 14678
15 10 32000 et 0,0215 21540
3 67256

IIpumeM HEKOe TONOXEHUE, JIOTMYHOE, HO TIPEATIONATAEMOE: EM- §
KOCTHbIE ¥ (DWIBTPALMOHHEIE CBOMCTBA BOAOBMEILAIOIMX TOPHBIX T10- |
PO 3aKOHOMEPHO YMEHBIAIOTCA € IyOouHONi. ONHOBPEMEHHO NOIX- §
Hpl OBITH YYTEHBI B SMIUPUIECKUX (PaKTa — YMEHBIIEHHUE C IIIyOu- |
HOM MHTEHCHBHOCTU MCTEYEHUSI TOA3EMHBIX BOI B PEUHYIO CETh U Ofi- |
HOBPEMEHHOE yBEJMYEHHE 3aT1aCOB BOLBI B NOA3EMHBIX FOPU30HTAX. |
HWTtak, nocTyniupyeM CIeayloliyio UepapXuuecKyo CUCTEMY PACHOJIO- §
XEHHBIX APYT NOJ APYIOM SIPYCOB CTOKOBBIX 3JIEMEHTOB, COOTBETCTBY- |
FOUIMX PA3TUYHBIM TUIAM ITOA3EMHOTIO CTOKA M COBMECTHO MUTAIOILMX |
peuHyIo ceTs (tabn. 3.10).

JI1060NBITHO COHOCTAaBUTH CYMMY XapaKTepHBIX 3aracoB BOIbI B §
CUCTEME NOA3EMHBIX CTOKOBBIX 3/IEMEHTOB BCEX APYCOB, COCTABUBLIYIO |
67256 MM (6e3 15-ro sipyca 45716 MM) c DaHHBIMM U3 pa3IMYHBIX |
MICTOYHMKOB: OT 48400 10 70800 MMm. ]

HapucosanHas runoreTvyeckasi KApTUHA rUAPOJIOTUH MOA3EMHBIX §
CTOKOBBIX 2JIEMEHTOB TIpeCcieayeT CAEAYIONME [EIH:
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e CBA3aTh CXEMY MOJCIMPOBAHUA C U3BECTHBIMH CBEAEHUSIMHU O 3a-
riacax MOA3EMHEIX BOM;

e KOHCTATUPOBATh OCOOYIO CIAOXHOCTHL M HEPA3PELIEHHOCTH NIpO-
GJIEMBI TOA3EMHOIO HUTAHMS, & TAKXKE OeCCUIne TPATUIIMOHHBIX MO~
XOIOB;

e 1aTh OCHOBaHMeE [UIsi pa3BepThIBaHUs KPUTUKU U JaibHENIIET nuc-
KyCCHHU HO Npobieme.

e NPeIOCTABUTE MH(OPMAIHIO K DA3MBILIIEHUSIM OYITYIUX THAPO-
JIOTOB.

3.6. Pyciosas TpaHchopMamus CTOKa

3.6.1. Ilpobaema

Pycnosas tpaHchopManus — 3aKIIOYUTENBHBIA aKT TOrO CIOXHO-
r0 KOMIUIEKCHOTO IIpoIiecca, KOTOPBI HAa3bIBAIOT @opMuposaHuem
cmoka, N ruaporpag CToKa B 3aMBIKZIOUIEM CTBOPE HEKHM ero Ha-
oaromaeMblit utor. OMHOBPEMEHHO OH — KOHEYHas 1€/1b PacyeToB U
MOAENIMPOBAHUA.

JByKeHue BOIBI 110 PYCJOBOH CETH BBIMOJHSET BIQJIHE ONpEAe-
JeHHY1o (YHKIUIO — IEPEHOCUT BOAY M3 006sactedt GopMUPOBAHUs
CTOKA B 3aMBIKaIOIMil CTBOP C COOTBETCTBYIOIIMM CABUIOM BO BpeMe-
Hu. Bee 310 conpopoxnaercs 2¢¢GeKTaMy HEYCTAHOBUBILETOCS IBU-
JKCHUSA BOOHBIX PYCIOBBIX IIOTOKOB, HEPABHOMEPHOCTBIO pacIpeneie-
HUSI CKOPOCTEMN IO XMBOMY CEUEHUIO TOTOKA, BIUSIHUEM €MKOCTHOIO
(pycna, HoiMBI, CTapUlIbl, IPUPYCIOBLIE 03epa U 60J10Ta) peryampo-
BaHUSL.

OOBIYHO CYMTAETCS, UTO HaubOJIee MOJHO YYMTHIBAIOT OCHOBHBIE
0COBOEHHOCTH HEYCTAHOBMBIIETOCS IBMXXEHMS BOIBI B OTKPBITBIX pyc-
Jax ypaBHeHus CeH-BeHaHa:

YpasHeHue 0guiceHUs:

0,00/t + 0,vdv/0x + gv|v]|/C*H +vg/ H = g(sino.—dH [dx); (3.20)
ypasHeHue HepaspbleHocmu
oH /ot + voH [ox + Hov/dx =g, (3.21)

rae o U oy — K03 GULHMEHTD], YYUTHIBAIOIME HEPABHOMEPHOCTD pac-
npengeneHUsT CKOpocTel 1o xxuBoMy cedeHMIo (1 <oy <1,3; L,l<oy <
<6); t, x, H, v — COOTBETCTBEHHO BPEMSI, PACCTOSIHUE, ITIyOMHA U Cpel-~
HSISE 110 JXUBOMY CEYEHHUIO CKOPOCTh NOTOKA; ¢ — OOKOBOM HPUTOK Ha
SNWHUIY IUMPUHEI U JUIMHEI pycia; C — koadpduuueHt [Hesu.
OOBIYHO HE OYEHH 00PalaloT BHUMAHUE Ha HEXOCTaTKU 3TOH MO-
Jenu. K HUM crenyeT OTHECTH HEOOXONUMOCThL BBEAEHMSI TAKUX HeE-
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ONpEAEEHHBIX KO3(PUIMEHTOB, KaK O U Oy, HO B NEPBYIO OYEPENIb.
CAENYET FOBOPUTH O TEOPETUYECKOM M NMPAKTHYECKON HENOMTHOLEHHO-
CTH 4ieHa TPEeHMs, COAepXauiero HeyaayHslil koagpduuuent lesy, .

Ucnonp3osanue 3toro KoadduiueHTa B 110001 €ro MoaupuKammy

BBI3BAHO TOJILKO HEIMOJHOTOM HAIllMX NPEACTABIEHUHA O Mpoueccax co- |
OPOTUBIEHUS TIPU HECTAlMOHAPHBIX TeYeHMsIX. JIOTIOMHUTENLHON X |

TOYTH HepaspeluuMoi npobaeMoil IBAsETCsl HEOOECHEYeHHOCTh pac-
4eTOB MOP(HOMETPHUECKOI MH(POopMALIMEN Y KAKUMU-JIMO0 HalEXHBI-
MU CBEICHUSMU O LIEPOXOBATOCTH PYCEIL.

Tem He MeHee, ucnionb3oBaHue Monenu CeH-BeHaHa BriosiHe onpas- |
JAHO HPH OTAEJBHOM M MHAMBUAYATILHOM TSI KaXIOro 00beKTa Mo- -
JeMpoBaHUU. MOXHO YTBEPXKIATh, YTO OHA TIPeIHa3HAYeHa JUISI 00JIb- |

LIKX CKOIUIEHUN BOIHBIX Macc, OpraHU30BaHHbLIX B 1OCTATOYHO IpPO-

CTBIE CUCTEMBI (Y4acTKM KDPYMHBIX PEK, 3CTyapuu, NPOTOYHBIE 03€pa

U BOAOXPAaHWIMINA) B YCJIOBMSIX aKTMBHOTrO TpOsiBIeHUSI 3¢ PeKTOB

HEYCTAHOBUMBILErOCS ABMXEHMs (BOJHBI, BO3HUKAIOUIME TIPU Paspy-
IIEHUU IUIOTUH, NONYCKaX, MPOXOXIAEHUU TABOAKOB M IIOJOBOIHIM,

CrOHHO-HAaroHHbIX HBJICHI/IHX) .

Ecnu B ypaBHenuu (3.20) ocTaBUTH TONBKO YJIEH TPEHUS U YKIIOH ;

JHa, T.€. CBECTH €ro K YPaBHECHHIO H.ICBI/I, TO MOCACAHEC COBMECTHO C

ypaBHeHueM (3.21) coctaBuT MOAENb KHUHEMATHYECKON BOJIHBIL

Pacuertnr B 3TOM CJ1y4yae Cynm€CTBCHHO yIIpOUIaTCsa, HO BCE riepe-
YHUCJACHHBIC l'[pO6.HCMI>I IpU 3TOM OCTAKOTCH. U eitie ocraercsi WITIO3MS |

JOCTATa€MOU TOYHOCTH.

B ocHoBe uHOro T0AX0Aa K ONMCAaHUIO TPAaHC(HOPMALIUM CTOKA JIe-~
XUT uned npeobpa3opaHusi ruaporpada NpUToKa K pycaoBOil CETU B |
ruaporpad croka B 3aMmbikatouieM cTBope. Ilox npumoxom x pycaoeoi |
cemu R(f) MOHUMAETCS MHTErpas PaclnpeleseHHOro Mo [UIMHE BCeH

3T0i ceTH 60KOBOro npuToKa r(/, 1), M3/c:
R(t)=[r(Ltydl.

3amava B 0OLIEM BUIE PELIAETCS C IOMOIIEBIO ONEPaAIMU TUHENHOM
dunprpaiinm:

0() = [ (MRt -y dr. (3.22)
0 ;

Bripaxenue (3.22) Ha3BIBAIOT JUHEUHBIM DUIBTPOM, MHTETPATIOM

cBepTKH, uHTerpaiom Jdioamensa. Takum obpasom, Q(¢f) mpencrasisieT

coboit cpenHee 3HavdeHue R(7), B3BELLIEHHOE B COOTBETCTBUM C BEJIU- |
YUMHON (PYyHKUMH g(T) IO Ocu BpeMeHU OT MoMeHTa () mo MomMmeHTa ¢, -

€C/IM B KayecTBe R BricTymaer aeabTa — GyHkuusa Jupaka. CHHOHUMBI |
Ha3BaHUA PYHKIMU g(T) — BecoBas QYHKIUS, UMITYIbCHBIN OTKIIUK,

UMAOyIbCHas nepexonHas GyHKUMs, GyHKIUS BAUSHMS, a B TUIPOJIO~ |
r'MM — KpUBas HoOeraHusl CTOKa, KpUBas paclpemeNeHUss MeXu3o-

XPOHHBIX TUIOIIANEH, eIUHNYHBIN Tuaporpad.
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BecoBasi pyHkuus g(t) aHanoruyHa GyHKUMM HIOTHOCTH BEPOSIT-
HOCTH ¥ MOXET OBITh aNIIIPOKCUMUPOBAHA MOAXOASIIUM 3aKOHOM Pac-
npeneseHys. B runponoruu vaule BCEro UCITONb3YETCst raMMa-pacipe-
J€JeHUEe, B YACTHOCTU OAHOIAPAMETPUYECKOE:

g(v) = 1" exp(-1)/T'(n).

l'amMa-pacnpeneneHuIO OTBEYAET KPUBast IVIOTHOCTH BEPOSITHOCTH,
HE orpaHuyeHHas cnpapa. OIHAKO BPEMsS PYCIOBOro J00eraHusl Ko-
HEYHO, ¥ uHTerpan (3.22) MOXHO IIPENCTABUTL B BUAE

ma:

Tmax
00 = [ g@R(-1)dr, (3.23)
0
TOE Tmax — MAKCHUMaJIbHOE BpeMs PyCIOBOro foberaHus. B atoM ciayuae
HOIXOMAIIEH anIpPOKCUMAMEN SIBJISIETCA OrPAHUYUEHHOE C 00ENX CTO-
poH OeTa-pacnpeneneHye. B caMoM mpocToM ciyyae, Korga BECOBast
dynxkuusg g(t) pasHoMepHa B auanaizoHe oT 0 [0 T, MHTErpal B
BbIpaxeHuu (3.23) nmpeBpallaeTcs B ONEepaTop CKOMB3SILErO OCPENHE-
HUS TMAporpada mpuToKa 1Mo UHTEPBANTY BPEMEHHU T,,,. B 4acTHOCTH,
yUYeT pyCclIOBOH TpaHC(hOpMalMM NaBOIKOB Ha MajbIX BoHocGopax C
MOMONIBIO OMNEpanuy CKOJB3AIErQ OCPEAHEHUS TI0 BpEMEHH Jobera-
HHS OKa3aicsi HEMOCTKUMO YIauHBIM.
dusnyeckasi MUHTEPHPETALMA BECOBOM QYHKIIMU MOXET OBITh CBSI-
3aHa C U3BECTHBIMU B KJIACCUYECKOM TUAPOJIOTMY HPENCTABIEHUSIMU O
(opMUpOBaHUYU TABOJKOB, B YACTHOCTH C «I€HETUYECKOM (POPMYNOit
CTOKa». B 3TOM ciyyae oHa UMEET BHOJHE OnpeleeHHEIH THAPOIoru-
4eCcKMH CMBICT KaK GYHKLMS, OMMCBHIBAIOLIASA paClpeAeeHUe 110~
oM 6acceifHa 1mo BpeMEHU pycioBoro mpoderaHus. OgHaxo oneHka
BECOBOM (GYHKIMK MO TONOrpadUyecKMM KapTaM NPUBOAUT K OOMb-
MM OLIMOKaM.

3.6.2. DeHoMeHONOTHYECKAS KOHUENUHS BPpeMeHH Xo0eranus

PaccpenorouenHast Macca BoAbI, MEpEMEIIAIONIAACS 10 PYCIOBOIMA
ceTu OOJILIIOTO PeYHOro bacceitHa, NPeACcTaBiIsieT cO00i HEKYIO rpaH-
JUO3HYI0 Pa3BETBIEHHYK CHUCTEMY, COCTOSAIUIYID U3 HEUCUUCIUMO
GOJBILIOrO YMC/IA 3MEMEHTOB — YyY4aCTKOB PYCEN Pa3IUMYHBIX OPSII-
KOB. B KpynmHBIX GaccelfHax YMCIO TAKUX IJIEMEHTOB MOXET UCYUC-
JNIThCS MHOTMMU MWUIMOHAMU. IJ03TOMY OpPSIMOM mocjiefoBaTe/b-
HBIJ pacyeT ABUXEHUSI BOJABI B TAKOM CIO0XHOM cUCTeMe, XOTs OBl U
B yCJIOBUSIX HEM30EXKHOro YKPYITHEHHUSI €€ 3JIEMEHTOB, IBsIETCS CBO-
€ro pona 6e3yMueM.

OpraHu30BaTh IPOCTPAHCTBEHHO-BPEMEHHOE BEIYMCIUTELHOE Clie-
XKEHHE 33 pacxonaMu BOAKI MO BCel PyCA0BOM CUCTEME HEBO3MOXHO B
CBSI3M C MOJIHBIM OTCYTCTBUEM KaKHX-1100 HabmomeHuil B 3Tol obna-
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CTH, 4TO He TO3BOJSET UCITONIb30BaTh 0OpaTHBIE OUEHKHU U OCYILECTB-
JISITh XOTb KaKOM-HUOYAD YIOBIETBOPUTENbHbIM KOHTPOIb. ENMHCTBEH-
HbIM UCTOYHHMKOM CBEJ€HH M, KaK Bceraa, OCTaeTcs HaOMIOAEHHbIN TH-
porpag CTOKa B 3aMBIKAIOILEM CTBOpe. OpPUEHTUPYACH €ANHCTBEHHO
Ha 3TOT UCTOYHMK B PAMKaxX MHOTO(paKTOPHBIX HaLyMaHHbIX MOLEJIEH,
MOXHO MOJYyYUTh BECUMCIIEHHOE MHOXECTBO PELUEHHUH, SKOOBI MpU-
BOIAIMX K XKEJaTeNIbHOMY pe3ynbTaty, HO OOBEKTUBHAd UAEHTU(DU-
Kalus KOTOPBIX MPOCTO HEBO3MOXHaA.

Utax, uaes MOCTPOEHUs METOOMKH pacyeTa AOOEraHusi CTOKa OT
MecT ero GopMUPOBAHUS K 3aMBIKAIOILEMY CTBOPY IO PYCJIIOBOM CETH
HacceitHa Ha OCHOBAaHMM HEIIOJIHOLEHHBIX JAHHBIX 00 YKJIOHAX, MOp-
(omMeTpuH, LIEPOXOBATOCTH, ITTyOUHAX NIPEACTABISIETCS YTOITMYECKOM.
MeToaosiorusi 06paTHBIX OLIEHOK MPUBOJIUT K CIIOUIHBIM WLTIO3USIM,
160 MapaMeTpbl MPUMEHSAEMBIX MOJEel, OLEHEHHbIE TaKUM obOpa-
30M, He TMOMJIeXAT HU CUCTEMATU3AIMH, HU 0OO0ILEHUIO, HU HOPMU~
POBAHMIO U YALE BCEro Aaxe He MpaBNoNogO0HBI.

Bce ckazaHHOE HAaBOAMUT HAC Ha MBICIb — CTPOMTbL HalUM MOAEIH
Ha OCHOBE MPUHUMITUATBHO APYTUX TTOAX0A0B. JojkHa GbITh MPUHATA
MHasa (peHOMEHOJIOIMYECKas KOHIETIUs! 1o6eraHusi BOJbI, UCKITIOYAi0-
1ast AeTalu3al1Io, KOTopas He TOJIbKO HUYErQo He JAeT g MOHUMa-
HHS 1LIEJIOr0, HO M aBCOMIOTHO 3aCIOHSET MOCHeIHEE, CO3AaBas V M-
POJIOrOB MJLTIO3UIO, YTO OHHU MOJTHOCTBIO KOHTPOJIUPYIOT CHUTYAIHIO.

AJbTEpHATHBHASA KOHUEMIHUS MPeaeabHO npocta. OHAa COCTOMT U3
JIBYX TTOJIOXCHUIA:

o JIs1 JII0OOH TOUKM, BHIOPAHHONM IO T€M WIM VMHBIM IIpUYHHAM B
bacceiiHe, BpeMsi pyCJIOBOro AOOEraHus MPUHUMAETCS TTOCTOSIHHBIM;

e B OCHOBE OIIpeJieNeHUs STOr0 IOCTOAHHOIO BPEMEHHU 100eraHus
JIEXUT UCMOIb30BAaHME HEMMOCPEACTBEHHO HAOMOAEHHBIX CPeIHUX IO
NOTEPEYHOMY CEYEHHIO PEUYHBIX IOTOKOB CKOPOCTEM TeueHHs .

3.7. CooTHOlICHHE CTOKa M JMHAMHKH BOIbI B 0acceiiHe

VYpaBHeHHe BOAHOro GajgaHca peyHoro OacceilHa B caMOM 00I1LEM
BUIE!

dWjdt= 0, - 0, - s, (3.24)

rne W — obwvem Bousl B GacceitHe, M3;  — Bpemsa; Q; — ocaoxyu U
KOHAeHcauusi; O, — MCIapeHUe M TPaHCIIMPAls, yYaCTHE B IPUPO-
cte 6uomacchl; 3 — CTOK B 3aMbIKarwolieM ctBope, M>/c. Eciun Q), O,
U (; eCTb MHTEHCUBHOCTH ITPOLIECCOB, TO W — IJIaBHast HHTErpalbHast
rUAPOJIOTHYECKAs TIEPEMEHHAS] COCTOSIHUS OacceiiHa.

KonnyecTBo BoAbI B peyHOM OacceifHe B KaXIAbIi JaHHBII MOMEHT
BPEMEHHU CJIaraeTCsd U3 3allacoB BOJABI B CE30HHOM CHEXHOM ITOKPOBE,
B JIEAHUKAX, CHEXHUKAX, (PUPHOBBIX MMOJIAX M HANEASX, B PaCTUTENb-
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HOM M ITTOYBEHHOM IIOKPOBE, B PHIXJIOOGIOMOYHBIX TOPHBIX ITOPOJAX,
B 03epax, Nnpyaax, 00J0Tax U JIyXax, B IOJ3EMHBIX [€0JOTHUYECKHUX
CTPYKTYpax, B PYCJIOBOM CETH.

TI'uaponor BOCIPUHUMAET peuHOM OaccelH KaK HEKYIO AMHaAMUYe-
CKYIO0 NPUPOAHYIO CUCTEMY, MOPOXIAILYIO CTOK. IToatoMy pacxon
BOAB! B 3aMBIKAIOLIEM CTBOpe (J; M IJIAaBHAs IMepeMeHHas COCTOSHUA
GacceliHa W 4BASIIOTCS KOOPAMHATAMU HEKOTOPOro ABYXMEPHOTO a6-
CTPAKTHOIO «a308020 npocmpancmear.

Boob6ue ¢a3oBoe NMpocTpaHCTBO PeYHOro HacceiiHa MPeACTABIEHO
MHOXECTBOM €I'0 BCEBO3MOXHBIX cOcTOSTHUI. [Tockombky 6acceitt sis-
JisieTCA paclpefeieHHON OUHAMUYECKOM CHCTeMoif, TO ero ¢a3oBoe
MPOCTPAHCTBO MHOIOMEPHO M Jaxe GeckoHeuHoMmepHO. COCTOsIHHE
0acceiiHa B HEKOTOPBIA MOMEHT BPEMEHM U300paxaeTcs TOUKOM B 9TOM
npocTpaHcTse. MIsMeHeHHne cocTosiHus 6acceiiHa U ero NPOU3BOAUTE b~
HOCTHM KaK €HEpaTopa CTOKa ONMCHIBAETCS KPUBOI, Ha3bIBAEMOU gha-
30601 mpaexmopueli. Pa30Boe MPOCTPAHCTBO, 3ANOJHEHHOE (Pa30BbI-
MU TPaeKTOPHUSIMU, COCTABIISIET Pa306bili hopmpem PEYHOro bacceiHa.

JByxmepHoe pazoBOe MPOCTPAHCTBO 00JIafaeT TAKUM BaXHBIM CBOM-
cTBOM, Kax HamisigHocTh. Ha puc. 3.1 uzobpaxken ¢a3oBblil MOPTPET
COCTOSTHUSI OHOTO U3 HEOOJIBIIMX FOPHBIX OacceitHos (p. Bap300, 10x-
HbIH cKJIOH T'ccapckoro xpeorta, TamkuKUCTaH, IJiolanp bacceiHa
1279 xm?) 3a 1972 r. (ocanku 1832, ncnapenue 532, crok 1177 Mm).
Ha puc. 3.2 npusenen rusiporpac ctoka 3a 3ToT Xe rog. Dasoblil op-
TPET SIBJISIETCS UL HErO XOPOIIUM WH(POPMALIMOHHBIM IOIOIHEHUEM.

OOpaugaer Ha ce0s1 BHUMaHHWE, YTo (pasoBass TPAEKTOPHUS 33 OT-
JEIbHBIN oA MPEACTaBIgeT cOO0H METII0, XPOHOJIOTHYECKH HAIMpaB-
JIEHHYIO [TPOTUB YaCOBOU CTPEJIKU U PACTIHYTYIO BIOJb ocu H= W/F,
rne F — mrourans 6acceiina, Ha 700 MM u Booib ocu Q5 Ha 100 M3/c.
O61Mif OTHOCUTEILHO DIaAKUI BU TPAeKTOPUM HAPYIHAETCS TOJIBKO
00paTHBIMHU (110 YAaCOBOW CTPEJKE) METIIMU-BBHIOPOCAMU, OTOOpaXKa-
IOILMMH TIPOXOXKIEHUE ITMKOB MaBOAKOB.

Ha puc. 3.3 npeacrasieHsl ha3oBbie TpaeKTOPUH COCTOSHUSI 3TOTO
Xe bacceifHa B TeUEHHE YETBIPEX JIET NOAPS, @ Ha puc. 3.4 — ruapo-
rpadbl CTOKa 3a 3TH XK€ roabl. YeTKO oTpaxeHa roAUyHast Mepuoauy-
HOCTb M COOTHOLIEHHUE (Pa30BBIX MOPTPETOB OacceitHa B pasHbIe IO
BOJHOCTH [OZABI.

Bo3HukaeT BONPOC — HACKOJBKO TUITMYEH TTOAOOHBIM (pa30BbBIH
MOPTpeT IS peyHbix Oacceiinos BooOuie? CleayeT MMeTh B BMAY,
YTO OCHOBHBIE MPUMEPDBI BMA30BBIX MOPTPETOB U COOTBETCTBYIOLIMX
UM ruaporpadoB OTHOCSTCS K rOpHOMY OacceitHy (IMana3oH BBICOT
970—4491 M) ¢ HEGONbUIMM OJieIEHEHUEM M [JOBOJbHO 3HAYMUTEIIb-
HBIM CE30HHBIM NMOKPOBOM, JIOCTATOYHO CJIOXHO paclipeeie HHBIM
[0 BBICOTHBIM 30HaM, M COOTBETCTBYET TOJIbKO OAHOMY M YETHIPEM
rofam. JIonoOMHUTENBHO MPUBOAUMM (ha30BLIM MOPTPET U ruaporpad
croka mns 6acceitHa p. UHaurupku y cena Bopornuoso (305000 km?)
3a 1961 r. (puc. 3.5 u 3.6). IInsa 6osxee MogHOro NpeacTaBlIeHUs O
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nmoBefieHUH OacceifHa HeobxoauMa nonobHas uHdopManusa 3a MHO-
ronetve. ENMACTBEHHBIN peabHBIN criocod moydyeHus ha3oBbIX IMOpP-
TPETOB AMHAMUYECKOTO COCTOSIHMSI PEYHBIX 0AcCEeHOB — 3TO IMOJI-
HOLIEHHOE MAaTeMAaTHYeCKOe MOJETUPOBAHME INpoIeccoB GopMuUpo-
BaHHUS CTOKA.

ITone3sno paccMOTpeTb KpaiiHue BO3MOXHBIE BapHaHTHl (Pa3oBBbIX
TTOPTPETOB PEYHBIX DACCEITHOB.

1. BogoHerpoHullaeMass MOBEPXHOCTb C IOYTU MTHOBEHHBIM IIO-
CTYIUICHUEM BOIBI B PYCJIOBYIO CETh. TONBKO IMOCIEAHSAS B OCHOBHOM U
TpaHC(OPMUPYET CTOK, NMpUYeM He3HauuTenbHo. Da3oBbie TpaeKkTo-
pYMM B 3TOM ClIyyae 3aHUMAOT Y3KYIO TOiocy (ha3oBOro NMpocTpaH-
CTBA, MPOCTUPAIOLIYIOCS BIOJL ocU (J;.

2. bacceilH, rae teMreparypa Bo3ayxa KpYIJIbli rol HAMHOTO HUXE
HyJIs (YTO-TO BPOZE JeisdHoro Kymnojia Bocrounoit Anurapkrunst). Eciu
MIPEAIONAOXHUTh, YTO IUIACTUYHOE TEUECHUE JICASHON MACChl — 3TO TOXE
«CTOK», TO (a30Bble TPAEKTOPUM OCTAHYTCS B IIpeneiax y3KOH MoJjo-
Chl, Ha 3TOT pa3 Buoab ocu W (wm H= W/F, rne F — rmuiolanb
bacceiiHa).

3. Temneparypa Bo3ayxa B GacceiiHe Bceraa MOJIOXHMTEIbHA, CHera
U jbaa He ObiBaeT. [locnegoBaTesbHO MPOXOIAT AOXKIEBBIE MMABOJIKH,
OOBIYHO XOPOLIO BBIpaXeH Bojiee CyXoi MEXeHHBIH nepuoa. DTu ma-
BOJK/ OTOOpaXXeHBI M B MOBeACHUHU (Pa30BBIX TPAEKTOPHIA, COBEpLIa-
IOLMX B3JIETHI K MAKCHMAaJIbHBIM PacXofaM I10 GoJiee MONOruM JIMHU -
SIM, YEM TIpY 00paTHOM JBMXEHMH. BaeTsl U nmageHust ¢pasoBbIX Tpa-
eKTOpui BMecTe ¢ Gosiee CIIOKOMHOM JUHUEH MEXEHHOTro repuoaa u
COCTaB/SIIOT )a30BBIM MOPTpeT Takoro Gacceiina. IleTM TpaekKTOpUU
OOBIYHO HAIpaBjIeHbI M0 YaCOBOM CTPEJIKE U 3TUM HAIIOMHUHAIOT Iia-
BOJIKOBBIE NMETIM Ha rpaduKax THIPOMETPUYECKUX 3aBUCUMOCTEM pac-
XOIOB OT YpOBHE. bosiee ymopssnoueHHBIMH MIPEACTABIAIOTCS ¢ha3o-
Bbl€ TIOPTPETHI KPYITHBIX 0aCCEHOB B TPOIIMYECKO 30HE.

Hapsigy ¢ BogHbIM 0asiaHCOM KPYyroBOpOTa BOABI TO XK€ CaMOe ypaB-
HeHue (3.24) cooTBeTCTBYeT KPYrOBOPOTAM M 3aKOHAM COXpaHEHUS
Ipyrux BelecTs (yriepoaa, KMUCJIOpoaa, a3ora, cephi, ocdopa, Mu-
HEPAJIBHBIX COCAUHEHUMN, Pa3HOrO POLA 3arpsI3HUTENICH, B TOM YMCIE
panuoHyknunos) u sHeprud. Eciau paccMaTtpusaTh ypaBHeHue (3.24)
KaK OITKCBIBAIOIIIEE TEIUIOBOM OalaHCc, TO B 5TOM Ciiyyae (J; — TO-
CTYIUIEHHE TEIUIOBOM SHepruM (COJMHeYHas paguauusi, TEILIOOOMEH ¢
aTMoc(epoil, mocTyruieHe BMECTE C OCaiKaMM, BblaeaeHue rpu da-
30BbIX NEpPEXOAax, OMOXUMHUYECKUX TIPOLECCAX U IIPU TIEPexoie Io-
TEHLIMAJIbHON 5HEPruM BOAHBIX MOTOKOB B ApPYrHMe BUABI SHEPTHH);
0, — pacxoqoBaHKeE TEIUIOBOM HEepruu (MOTepH Ha U3TYYEHHUE U TIPU
TETUIOOOMEHE C aTMOchepoi, UCIOIb30BAHUE MPH (ha3OBBIX IEPEXO-
Jax, noTpebaeHue NIpU Co3TaHUM GMOMACCHI, MMOTePU HA MCIIApEHUE U
TPAaHCIIMpALMIO); (03 — MOTEPU SHEPrUM BMECTE CO CTOKOM BOABI U
IPYTUX BELLECTB Yepe3 3aMbIKAIOLIMIT cTBOP; W — TeIuiocogepXaHue
BCero bacceiHa.
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AHanu3 ¢a30BBIX IIOPTPETOB MOBEIEHUS peYHbIX 6acCEHOB OTKPHI-
Ba€T HEKOTOPBIE HOIMOTHUTEIbHBIE TIEPCIEKTUBLl B TOHUMAHUM IIPO-
eccoB GOPMHUPOBAHUS CTOKA, @ BO3MOXHO M €r0 NPOTHO3UPOBaHMSA.

[IpobaemMa ageKBaTHOIO CAOBECHOTO M MATEMAaTHYECKOro OIMca-
HUS GOPMHUPOBAHMS CTOKA HAIIPSIMYIO CBSI3aHA C yCTIEXaMU 3KCIEPU-
MEHTAJIBHOM ruaposiorud. OCHOBHOM HEZOCTATOK MOCHeAHeN — vac-
TOE TIPOBEACHUE SKCIIEPUMEHTOB M HAaOMIOAEHUI1 B OTPLIBE OT TEOPUH
CTOKa (CMBIC IKCIIEpUMEHTA — B CaMOM 3KcrepuMeHTe). [1ombITkn
HAKaIIMBATh JAHHbIE BIPOK PEAKO IPUBOIUIIM K YCITEXY.

I'maBHOe ycnoBue 3hheKTMBHOCTH SKCIIEPUMEHTANBHON THAPOJIO-
T'MM — 3TO 0053aTeNbHOE COYEeTaHUE TEOPUHU, HAOTIONEHUS, SKCIIEPU -
MEHTa, MAaTeMaTUYeCKOro MoaeaupoBaHus. UrHopupopaHue J060ro
U3 YETHIpEX Ha3BaHHBIX JIEMEHTOB BEAET B TYIIUK. XOTS BCE LIMPOKO
UCNOJIB3YIOT MIOHSTHE «9KCIEPUMEHTAIbHAS TUAPONOTUs», CaMU THI-
posioru 60sblie HabIIOAAIOT, YEM 3KCIIEPUMEHTUDYIOT.

3.8. JJanmmadt — cTOKO(OPMHPYIOMHI KOMILIEKC

3eMHas MOBEPXHOCTb MOXET OBITh Pa3feicHa Ha OTAebHbIE Y4aCT-
KM, B Ipelesnax KOTOphIX Ipouecc GopMUpPOBaHHMS CTOKA IPeICTaBIIs -
€TCSl Ka4eCTBEHHO eIMHOOOpa3HbIM, a MX KOJIMYECTBEHHBIE (U3HYE-
CKHE XapaKTEPUCTHKU MOTYT ObITh ocpeaHeHbl. HasoseM Takoii yuac-
TOK cTokogopmupytoiuM Komiutexkcom (CPK), moHuMmas mog HUM
4acTh TEPPUTOPHH GacceifHa yCJIOBHO OXHOPOAHYIO B THIICOMETPHYE-
CKOM, THUAPOrpadUYECKOM, I€OJIOTMYECKOM, TMAPOTEONOTrnYeCKOM,
reo0O0TaHUYECKOM M MEL0JIOrMYECKOM OTHOLIEHHUSIX.

Ipenmnonaraercs, YTO Bce rapaMeTpbl Moaen xapaktepusyior COK
B 1IEJIOM, HEM3MEHHBI B €ro Mpeaenax U CKauykKooOpa3sHO U3MEHSIOTCS
Ha ero rpaHulax.

Yro kacaetcs cooTHouenus noustuit COK, nanmadra un skocu-
CTEMBI, TO MOXHO ObUIO Obl Ha3BaTh MX CMHOHMMaMHU. Ho camo Boige-
JIEHWE STUX [IOHSATHM B MPUHIIUIIE UMEET Pa3IMYHYIO HATIPABICHHOCTb.
U xorga aHaiu3 IPUPOAHBIX 0COOEHHOCTEN PEYHOro 0acceifHa BeJeT-
S C TO3ULIMIT M3Yy4eHUST POPMHUPOBAHHUS CTOKA, MBI ITpuxonuM K CPK.
CyiecTByIoT aBe IIaBHbIE (POPMBbI OOOOLLEHUST CBEAEHUI NTPH BbIIE-
nenun COK — reHepanusaiuss u TUIH3ALMS.

TeHepanu3auMs cBsi3aHa ¢ MacluTaOHBIMU TpoOIeMaMU MOIENH-
pOBaHusI CTOKA, TUIHU3ALMI — C CaMoii HEOOXOOMMOCTBIO BBIAEIUTh
COK, xnaccudpuuvpoBaTh UX U CHAOAUTE 1apaMeTpuyeckoi uHgop-
Maruei.

[IpeacraBuM cebe orpaHUUEHHBIN B MPOCTPaHCTBe JaHxadTt. Ecnu
HE TOJBKO UMETh B BUIY BHELIHUI €ro 00AUK, HO U MTONbITAThCS MPU-
MHUCATh EMY CHUCTEMY B3aMMOCBA3AHHBIX IPUPOAHBIX ¥ aHTPOIIOreHHBIX
MPOLIECCOB, TO, JAXe HE BTOPrasich B MUKPOMUP, MOXHO Ha3BaTh bec-
YHCJIEHHOE MHOXECTBO NOCHECAHHUX:
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BBINTAJICHUE OCAIKOB, IPUXO COJTHEYHOUN pagual iy, KOHBEKTHUB-
HBIH TEIUIOOOMEH, HMCIapeHHe, OCedaHUe MNbUIM, NMPUHOC CEMSH U
CIIOp pacTeHUii, BHIHOC U ITPUHOC BEUIECTBA XUBOTHBIMU OpPraHMU3-
MaMH, IMHAMUKA [TOYBEHHOMN Bjard, GopMUpoBaHUE NOYBEHHOTO
U NMOBEPXHOCTHOTO CTOKA, POXIECHUE HOBOH XUBOTHOW M DPACTHU-
TETBHOW XW3HU, PAa3BUTHE PACTEHUNW U POCT XMBOTHBIX, TMOECIHb
PacTUTENBHBIX U XUBOTHEIX OpraHUM3MOB, pPa3NnOXeHUE UX OCTaH-
KOB, ONBUIEHUE LIBETOB, (DOTOCUHTE3, TPAHCTIUPALIMSA, BCAChIBAHUE
MMOYBEHHOM BjarM KOPHSIMU PACTCHUN, LBETEHUE, 3PO3US MMOYBBHI,
MoeJaHue MMUIUK, BbI3peBaHWEe M [popacTaHUe CEMSH, BBIBO3 Jieca,
Topa, ceHa, 3epHa, OBOILeil, BBIHOC IpUbOB U ATOH, Jiecopa3pa-
6OTKH, JECOINOCanKH, MeTUopanrsl, CEIbCKOXO3IMCTBEHHBIE MEPO-
NpUSTHS, pPACTIBUIEHME XUMUYECKUX BELLECTB, 3arpA3HEHUE TEPPU-
TOPUHU U ID.

Tlepedenn OeccucTeMeH, ciayyaeH, Ge3MepHO cokpanieH. Baxuo
OCO3HaTh, YTO MPOLECCOB OYEHb MHOTO U YTO KaXAast OTPAC]b HAyKH
BBIIEJISIET CBOIO CHUCTEMY IIPOLIECCOB, OTOOpPaXxKas BCE OCTAJIBHbBIE MH-
TErpajabHO U KOCBEHHO.

JelicTBUTENbHO, CpeAU BEJIMKOTO MHOXECTBA B3aWMMOCBSI3AHHBIX
SIBJICHUH, 3TAKOro KJIyOKa COGBITHIA, TUNPOJOrUsl KaK Obl BHICBEYH-
BaCT ONpPENEJICHHBIH KPYT MNPOLECCOB, OCTAJBbHBIE XE€ 4YeM OOJIbLIEC
yAaJIeHBI OT Hee, TeM BRIpaXeHbl 0onee HeonpeneneuHo. Ho o camom
MX CYWECTBOBAHUU MBI NOJXKHBI IOMHUTb NOCTOSIHHO. MX mpucyt-
CTBUE OTOOpaxaeTcs 3HAYCHUSIMU NMapaMeTPOB TUIAPOJOTMYECKUX
Monenei.

Heo6xonumo nmoHUMaTh TOT (PaKT, YTO JaHAUIA(T, BRICTYHAIOIUI
B XauecTBe CDK, omHOBpeMEHHO SIBNSAETCA OOBEKTOM UCCIEIOBAHUM
C COBEpIIIEHHO MHBIX ToYeK 3peHud. IlepeceyeHUs pasnUyHBIX OTPAC-
JIEBBIX HAYYHBIX UHTEPECOB MOTYT ITPUBECTH K HEOXHUIAHHBIM U Ype3-
BBIYAHHO MOJIE3HBIM pelyabTaTaM. Ceilyac Mbl, HACKBO3b MPOMMUTAH-
Hble MHXEHEPHBIM TYXOM, A0 KOHLIA M HE MOXO03peBaeM, HAaCKOJIbKO
HYXHBI TMAPOJIOrMYECKas TEOPUS U TUAPOIOTrNYECKUEe MOIEU T€OXU-
MUH, 3KOJNIOTHU K BCEM HayKaM, 0OBEIMHEHHBIM MHTEPECAMHU OXPaHbl
OKPYXalome Cpenbl.

3.9. OcobenHocTd ycioBHii ¢GopMHpPOBaHHS CTOKa
B Pa3JiHYHLIX NPHPOIHBIX 30HAX

Penved, TeMmeparypa Bo3nyxa U KOJUYECTBO OCAAKOB — IJIABHBIE
(axTopHl, ONpeneNIoLINe CYLECTBOBAHME IPUPOIHEIX 30H, TaHAmad-
ToB, 6uoMoB, CPK. Hike npuBeneHbl HECKONBKO XapaKTePHEIX TPU -
MEPOB Pa3JIMYHBIX YCIOBHI (OPMUPOBAHUS CTOKA.

Tynapa u necorynapa. CrniennidyKa TEPPUTOPUU — CIIOKHOE U IIPO-
THUBOPEYUBOE B3aUMOAEUCTBHE MEXIAY MEDP3MOTON U XUAKOU BOMOM.
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Mepsnora npendaTcTBYET NPOCAYMBAHUIO, U BOJAA CKAIUIMBAEeTCSd Ha
MOBEPXHOCTHU. Bce nepenonHeHo BOAON — 03epa U 03€PKH, ITOYTH BCEraa
[IPOTOYHbIE, Hermybokue 00JI0Ta, NPOTAABIUMI ACATEIbHBIA CIO.
C nocieqHUM 4acTO CMBIKAIOTCS HAAMEP3JIOTHRIE TpyHTOBBIE Boabl. Mc-
napenue Hu3koe. focie Kaxmoro oxms pOHOCITCS MaBoAKU. Mabie
Y IaXe CPEOHUE PEKH HallOJIIT0 NMEepEMEp3aioT.

Xosoanbie XBOiiHBIE Jleca — Taiira. Beicoka ponp mepexsara XUAKUX
0CalKOB PaCTUTENBHBIM ITIOKPOBOM. JIecHasT mOACTHIIKA, MXU U JIMLIAH -
HUKHU TacAIT MOBEPXHOCTHBIA CTOK, aKKyMYJMPYIOT BJary, CHUXAIOT
UcCIapeHue ¢ oYBbl. TaM, e eCTb MEP3N0Ta, OHA MPENATCTBYET UH-
bunpTpauyvu, u JOXAeBble MAaBOIKU XOPOULIO BhIpaxkeHbl. Ho yaiie
JOMHHUPYET MosioBoabe. Ha MIOCKUX HU3MEHHOCTAX MPUA OYeHb Ma-
JBIX YKJIOHAX — CHJIbHASI 3200JI04€HHOCTD.

Kraccuyeckuii npumep — 3anaaHas Cubups. MoLHbIE TONLIY TOP-
a u 6OJIOTHOM PACTUTENBHOCTH XOPOILUO PErYyIUPYIOT BOLHBIN PEXUM
TEPPUTOPUH.

OnvH M3 caMbIX 9K30TUYECKUX JJAaHIIIAGbTOB B IIpeaesax rop U mioc-
KOropHil — KypyMBl (T10JI KPYITHBIX KAMEHHBIX 00JIOMKOB, CBOGOIHO
JIeXalx APYr Ha Ipyre, NpUYeM HUXHUE IOTPYXEHBI B MEP3IYIO
00JIOMOYHYIO I0poAy). Bo BpeMst IMBHS BHYTPU KYPYMOB CJBILIEH IPO-
XOT BOIHBIX TIOTOKOB.

HuskorpasHsie npepu — crend. 30Ha HEIOCTATOYHOIO U HEYCTOM -
YUBOro yBiIaxXHeHUss. KoHTpacThl moroas! U cToka. BaxHa ponb CHeX-
HOTO ITOKPOBa. XapaKTepeH MeTeJIeBhIi MepeHoC CHera ¢ IPpUBOAOpa3-
JIeJIbHBIX IPOCTPAHCTB B IMIOHUXKEHUS, GATKU, OBPArk U PyCJIOBYIO CETh.
Ha cTok MOXeT CWJIBHO BIUSATH [IPOMep3aHue NOYBEL. B 1eBCTBEHHOM
CTeNU Tajble M MOXKIEBBIE BOABI CWJIBHO 3adePXUBATUCH CTEIHBIM
BOMIOKOM. OPM30HT MOYBEHHBIX U FPYHTOBEIX BOA OBLT BBILIE, POJi-
HUKU — G0Jiee MHOTOYHCIEHHBIMU U PEXUM UX — GoJiee yCTOMYUBEIM.
UpesMepHas pacliaxaHHOCTh — NIPUYMHA UCCYLUEHUS TEPPUTOPUH, aK-
TUBU3ALMK OBEPXHOCTHOIO CTOKA M 3PO3MHU.

ApunHag 30Ha — CyXHe CTelH, NONYNYCTHIHM, MycThIHM. CKynHas u
BBIFOpaloLas B 3aCYUUIMBBINA MEPUOT TPABIHUCTAS PACTUTEILHOCTb.
AKXTHBHBIM TOBEPXHOCTHEIN cTOK. MolrHas 3po3us. B npearopesx pac-
npocTpaHeHsl GelieHAbl. Bosblliag pa3sHuIla MexXIy UCHapeHUeM u
UCIapSIEMOCThIO.

DKBaTopHanbHbIe 10XKAeBble Jeca. Kak roBoputr camo Ha3BaHue,
0CaJIKOB 311eCh 04eHb MHOTO (6onee 2 000 mm). Haubonbliee cpenu Bcex
IPYTHUX MPUPOIHBIX 30H pa3zHOOOpasye XU3HU M KOJIMYECTBO OUO-
MaccChl Ha eAMHULY IUoany. Pasnuyalorcs ase ruapoorn4ecKy Bax-
Hble (GOPMBI — CE30HHO 3aTOILIIEMble U HE3aTOIUIsIeEMble. 3aTOIUIEH-
Has TEpPUTOPUS HEeMEIJIEHHO pearupyeT Ha Joxau, Gojiee BO3BBI-
IIEHHAag XOpOIIo APeHUPOBaHa U a3pupyeMa. Kitaccuyeckue mpume-
pbl — Gacceitnbl AMa3oHKM 1 KoHro.

IIpuBeneHHbIE CBEOCHUSI XOPOLIO MOATBEPXAAIOT (PAKT Beaudaii-
1Iero MHOTOoO0Opa3us YCIOBUM (POPMUPOBAHUS CTOKA.
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3.10. BoiBoasl

IIpouecc popMupoBaHus croka oGbeANHIET MHOXECTBO 4aCTHLIX
[IPOLIECCOB, CBA3AHHBIX C OOLUUM SIBJIEHUEM NEPEMELUEHUS BOBI, BbI-
naslieil Ha MOBEPXHOCTH CyIlK, oOpaTHO B oKeaH. Ilpu aHanu3e atoro
ABJICHUS BBIIE/IAIOTCS JBA aCTleXTa: BOAHO-0aMaHCOBLIN (B LEHTPE BHHU-
MaHUs — «IIOTepU» CTOKA) U BpeMeHHOH (CBsI3aHHBIN C nepepacnpe-
JEeJIeHUEM CTOKA BO BPEMEHM).

McxmouynTeIbHO BaXKHa KOHLENLUS AUHAMUAYECKOTO COCTOSIHUS
peyHoro 6acceitHa. HTerpanbHasg XapakTeprucTUKa COCTOSIHUS — 3TO
KOJIMYECTBO TBEPAOM M XMUAKON BOABI B OacceiiHE B KAXIBIA NaHHBIN
MOMeHT BpeMenH. KaneHnapHas 10Ciaeq0BaTeIbHOCTh TOUYEK B CUCTE-
M€ KOOpOMHAT: pacxold B 3aMbBIKAIOLIEM CTBOPE — HAaKOIUIEHHE BOIbI
Ha Bogocbope — IpencTaBigeT cob60il $ha3oByIO TPACKTOPHIO, Xapak-
TEPU3YIOLLYIO TIOBEIeHUE pPeYyHOro OacceifHa Kak cucTemy, npeodpa-
3YIOLYI0O OCAIKU B CTOK.

He MeHee BaxHa KOHUEILMS CTOKOBEIX 3jieMeHTOB. CHcTeMa IIo-
CIeJHUX OIpeAeisieT COOTHOWEHHUE MEXIY 00bEMOM MIOBVDKHOM BOIEI,
HaxonslleHcs B 6acceiiHe, 1 MHTeHCUBHOCTBIO €€ TIPUTOKA B PYCIIOBYIO
CETh, APYTUMU CITOBaMM — (GOpMy IBMKEHUS BOABI B OacceitrHe. CToxo-
BbI€ 5JIEMEHTBl — IOBEPXHOCTHbBIE, MOYBEHHEIC U MOL3EMHble — Xa-
PaKTEPU3YIOTCS Pa3IUYHON PacCTSIHYTOCTHIO BO BPEMEHU MX peakiUM
Ha NPUTOK BoAbI. ECIM 171 MOBEPXHOCTHOIO CTOKA — 3TO MUHYTHI, TO
ISl MIOA3EMHOr0 HUXHUX SIPyCOB — BeKa U ThICIUYEETHS.

OdeHp pa3HOOOPA3HBI YCIOBUS (POPMUPOBAHUS CTOKA B Pa3IUYHBIX
TIPUPOAHBIX 30HAX U JIaHAIIAadTAaX.



FTJIABA 4
DPO3UA 1 BACCEMHOBOE 3AIPSI3HEHME

4.1. Ilpobaema

M3ydyeHre B3aMMOCBSI3aHHbBIX IPOLIECCOB CTOKA U 3arpsi3HEHUS TEP-
PUTOpUM — OJHA U3 aKTyaNbHENIIUX 3324 CUCTEMbI HAyK 00 OKpYyXa-
Iollel cpene. B3auMoCBI3aHHOCTh IBYX Ha3BaHHBIX IIPOLIECCOB ITpeN-
OTIpenesICHa UX CYLUECTBEHHBIMU OCOGEHHOCTIMU. PopMupoBaHue CTO-
Ka — IMpoliecC NMEepBUYHBIA M HE3aBUCUMBIM, BTOPOI Xe CBA3aH CO
BCEMM BUIAMU CTOKA. B TO XXe BpeMsi, pellieHHe TAKOI 3a1a4yi — Kpaii-
HsISL IPAKTUYeCKass HeOOXOMUMOCTB.

EcTecTBeHHBIMM OOBEKTAMM MCCIECIOBAHUS U MONCIMPOBAHMUSA B
paccMaTpUBaEeMOM 3[eCb OTHOLIEHWM BBICTYNAIOT OpraHM30BaHHBIE
caMoOi TIPUPOAOH YHUKAJIbHBbIE TUHAMUYECKHE CUCTEMBI — pEYHBIe
bacceitnbl. [Ipoiutupyem, 4yto nymaer o6 atoM sxkojor 10. Onym: «I1pu-
YUHBI 3aTPsI3HEHUS BOX U CIIOCOOBI OOPHOBI ¢ HUM HeE ymaeTcd oOHa-
PYXUTh, €CIM U3y4aThb TOJIbKO BOAY; HAUIIW BOIHBIE PECYPChl CTPAfAIOT
00BIYHO M3-3a IUIOXOT0 XO3SIMCTBOBAHUS HA BCEU Tutoniaaun Bogocoop-
HOro $acceifHa, KOTOPBIA U NOXKEH PacCCMATPUBAThLCS KaK yIpaBise-
Masl eIUHULIA».

Hrak, o0beKT UccienoBaHusa — pedyHoit GacceiH. [locne nmepBuy-
HOTrO pacupenejieHusl 3arpsa3HsIOLLero BEU[ECTBA 10 TEPPUTOPUHU JIFO-
0ast ero MurpaLus ONpenessaeTcss UCKITIOUYUTEIbHO TUHAMUKON BOIBI,
a BBIHOC €r0 3a IpeAesibl TEPPUTOPUN — PEYHBIM CTOKOM. IToTeHiu-
anbHasi BO3MOXHOCTb IOCTYNAEHUS 3arpsI3HSIOLIErO BEIECTBA B pycC-
JIOBYIO CETh BMECTE C JOXIEBBIM Y TaJIbIM CTOKOM 3aBUCHUT OT CTCTIEHU
UCTOLUICHUS MCTOYHUKA 3arpI3HSIOLLErO BellecTBa, T.€. OT JIUTE/Nb-
HOCTH ero IpeObIBaHUsI HA TEPPUTOPUU M MMOTOAHBIX YCIOBUM 34 3TOT
nepuoa. ITockosibKy BCeraa CyiecTByeT TeCHas CBSI3b BBIHOCA 3arpsi3-
HSIIONIETO BEU[ECTBA C MHTEHCUBHOCTBIO MPOLIECCA CTOKOOOPA30BaHUsI,
TO TIOJIHOLIEHHBIE BBIBOABLI O BBIHOCE 3arpsI3HSIOLIErO BEUIECTBA 3a
Npeaensbl TePPUTOPUU U BOOOIIE €r0 JMHAMUKY BO3MOXHBI TOJILKO Ha
0a3e MaTeMaTUYECKOIO MOAETUPOBAHUS CTOKA M KOHLIEHTPALMK 3a-
IPSI3HSIIONIETO BELECTBA BO BCeX (ha3ax TMAPOAOTHYECKOro IUKiIa (Me-
XEeHb, MOJIOBOIbE, NOXKIAEBbIE MaBoAKK). Bce ckazaHHOe ompenensier
HEOOXOAMMOCTb COBMECTHOIO MaTeMaTHYECKOTO OITMCAHUS POLIECCOB
¢GopMUpPOBAHMS CTOKA U 3aTrPSI3HEHUS.

B xayecTBe pe3ylIbTaTOB MOACTUPOBAHUSA (OPMUPOBAHUS CTOKA,
3pO3UU U 3arpsA3HEHVS B €T0 Ipeleiax BhICTYNAIOT THAporpadbl XU -
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KOr'O U TBEPIOIr0 CTOKA U CTOKA 3arps3HUTENS B 3aMBIKAIOLIEM CTBODE.
JIOIMOJHUTEIbHON SABISETCS MH(OPMALMs O PaclpeaeseHHbIX Nepe-
MEHHBIX COCTOSIHMSX, OTPAXAIOUIUX TEMIIEPATYpPHBIHA, (a3oBbIii, BOA-
HBIA ¥ XUMUYECKUIl PEXUMBI IIOYBBI U, €CJIM OH €CTh, CHEXHOTIO MO-
KpOBa, B 3aJJaHHbIE MOMEHTBI BPEMEHHU.

Bornpockl opMUpOBaHUS CTOKA PACCMOTPEHBI B MPEIbIAYILEH r1a-
BE, 371€Ch Xe YIOp CAeTaH Ha MPOLIECCHl SPO3UM U 3arpsi3HEHUS.

4.2. TlpeanocuLUIKH

4.2.1. Opo3usa

PaznenvmM o6uuil nporece 3po3uu (OH Xe mpoLece GopMUpOBaHUS
TBEPIOOTO CTOKA) Ha JBa 3Tama: Oaccelinogsti (TUTOLAIHON) U pycaoeoi
(muHeiiHbI). [lepBrIii 3Tan CBsI3aH C MOBEPXHOCTHBIM CTOKOOOpa30Ba-
HHEM, 3PO3MOHHEBIM pa3MBIBOM IOYB, CAraloUMX MOBEPXHOCTh BOJIO-
c6opa, ¥ MOCTYIUICHHUEM B PYCJIOBYIO CE€Th TOX YacTH HAHOCOB, KOTO-
pyio U.B. Ernazapop Ha3BajJ HaHOCAMU «HepycaoBbIMU» (< 0,05 mMM)
Y 3aBUCSIIMMU «He OT PYCJIOBBIX YCIIOBMIM, a OT IUIOLIAAU OacceitHa,
MHTEHCUBHOCTH JINBHS U HAJIMYUS HA CKJIIOHAX MENKUX (pakiuit». Bro-
pO# 3Tam — OPOLIECC B3aUMONEUCTBUS MTOTOKOB CYCIIEH3UU C PYyCJIO-
BBIM aJUTIOBMEM MJIM TIPOJIIOBUEM — 3[€Ch HE paccMaTpuBaeTcs. TaKum
o6pa3oM, MpeaIMETOM HAIIero BHUMAHUS SIBISETCS CKJIOHOBAA (ILJI0C-
KOCTHad, CTpyiiyaTasi, MUKpPOpYyYeliKoBasi) BOmZHAs 3pO3HUd.

Besne, roe ¢hbopMupyeTcs OBEPXHOCTHBIMA CTOK, OH COIPOBOXIA-
€TCST 3PO3MOHHBIMU NMPOSIBIEHUSIMU. AKTUBHOCTD SPO3UM OMpPeaeIseT-
Cs ABYMs IJIABHBIMM (paKTOpaMU — WHTEHCUBHOCTBIO TTOBEPXHOCTHO-
IO CTOKOOOpPa30BaHUS M MOJATIMBOCTBIO ITOYBEl WU PHIXJION TOPHOM
opoJibl pa3MbIBY. OHA U3MEHSIETCH B OYEHD LITUPOKUX MPENENaX — OT
CIIOKOMHOro, MeIjieHHOro, HO HEYKIIOHHOTIO Iporecca, O0BIYHO TaK
Y Ha3bIBAEMOTO «HOPMAaJbHOU 3pO3UEii», BIUIOTH JO CBOUX KpaiiHHX
nposieineHU. IlocnenHee HabnogaeTCsa B palioHaX CUBHERIINX JIUB-
HEell, CKYIHOU pacTUTEAbHOCTH, HU3KON MHOUIBTPALMOHHOM CIIO-
COOHOCTH U BBICOKO# pa3MbIBa€MOCTH NOYBHL. Bo Bcex ciyyaax Hamu-
Yyye [MOBEPXHOCTHOIO CTOKA OCTaBASEeT MPU3HAKU €ro 3pO3MOHHOMI
pabotel. B yacTHOCTH, 06 AKTUBHOCTU TAKOTO pOAa AEATENLHOCTH
MOXHO CYIUTb MO BBIPaXEHHOCTH U FyCTOTe CKJIIOHOBOU MUKPOPY-
4yeilkoBoil ceTd. B HanGonee npeaenbHOU popMe OHa MIPOSABIICTCS B
OemieHnax, rae MOXET MJOCTUraTb Ha KPYTHIX MIMHUCTBIX OOHAXEH-
HBIX CKJIOHAX 5 M/M2,

BrvsgHue yKIOHA Ha MPOLECC 3pO3UMU MOXHO OLIEHUTH, PaCCMOT-
pEB COOTHOLUEHUE CHWJ, BO3ACHCTBYIOLUMX Ha [MOYBEHHYIO YacCTHILY.
Chpurarouass cujia MpolOpUAOHANIBHA Sin O, NPHXUMAIOUAA CTPYH
BOIBI K CKJIIOHY — cos . [lostomy Oynem monaraTh, YTO UHTEHCHUB-
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HOCTb 3PO3HUH MPU NIPOYUX PABHBIX YCIOBUSAX MIPOTIOPLIMOHAIBHA [IPO-
M3BEIEHHIO Sin ¢, - COS O, U3 YETO CIAEAYET, YTO CBOEIO MaKCUMAaJIBHOTO
3HaYeHUs1 OHa JocturaeT npu o = 45°. Torna o COOTHOIIEHUH UHTEH-
CUBHOCTH 3DO3UHU Ha CKIOHAX Pa3sHON KPYTU3HBI MOXHO CYIUTH IO
CJIEAYIOLIUM OTHOCUTENbHBIM Lidpam:

5° — 0,174; 10° — 0,342; 30° — 0,866; 45° — 1; 60° — 0,866 u T.x.

Paitonsl 0cO6EHHOr0 MPOSIBIEHUS MOBEPXHOCTHOTO CTOKOOOPAa30-
BaHUSI U SPO3UOHHOILO pa3MbiBa B OCHOBHOM HaXOAsATCI B Ipeaeiax
APUIHOM M MOJTyapUIHON 30H, OCOOEHHO B ropax U Npeiaropbsax. dpo-
3us1 ocnabeBaeT B MOJIOCE JIECOB, HO MOXET OBbITh KaTacTpoDUYHOU B
30HE MHOTOJIETHEil MEpP3/10THI, KaK B rOpax, TaK U Ha paBHUHE.

CrenyanbHas TMTEPaTypa Mo 3pO3UOBENCHHUIO MHOIOYUCAEHHA, HO
10 CYyTY MajiocomepxarenbHa. OOBIYHO AaXe MPU TEOPETUYECKOM aHa-
JIX3e CKJIOHOBOM 3p0O3MM paccMaTpUBAaeTCd TPAHCIOPTUPYIOLIAS CHO-
COOHOCTB PYCNOBBIX MOTOKOB. Ilapajuiesnib Mexay MpoLeccaMy CKJIOHO-
BOWU M pYCJIOBOM 3PO3MM BO3BEIEHA B CBOErO POAAa METOMOJIOIMYECKIIA
NpUHLMIL. JlyMaeM, YTO MHOTHME MUHYCHI TAKOTO MOIXOa BPSI JIX UC-
KyHalTCs JIOXHON Uleel OTOXAECCTBICHUS CKIOHOBBIX U PYCIOBBIX
IIPOLIECCOB, OOBEIUHSIEMBIX CIOBOM «3PO3US»,

pyroit pacnipocTpaHeHHbIH TONXOA — BBIIBICHUE MHOTOMaKTOP-
HBIX 3aBUCHUMOCTEH MMOKa3aTeseil 3po3uu. DTo JakKe He MHOXECTBEH-
Hasl Perpeccus, 4YTo B JAHHOM KOHTEKCTE YX€¢ HayyHoe OemcrBue, a
anIpoKCUMalMA KpailHe onmacHBIMU BhIpaXeHUsIMU TUlla E=A| A, ...
A, win E=A+ A+ ...+ A, Tie A c MHIeKcaMu OT 1 0 # — pasjIMyHbIe
¢akTopsIL.

Bornee ecTecTBeHHO yCcTaHOBIEHUE OAHO3HAYHBIX 3aBUCUMOCTEH CTO-
Ka HaHOCOB M BOJBl. Takoro poga 3aBUCUMOCTHU IIOKA3aTENbHBI IS
CTOKOBBIX IUTOLIA0K U MUKPOBOAOCO0poB. OqHAKO «pacceB» IMITUPH-
YeCKUX TOYEK 3AECh CTOJIb 3HAYMTENIEH, YTO OOBSICHUTH €ro TOJABKO
HETOYHOCTSIMH U CIYYaHHOCTSIMU HEBO3MOXHO. JIeCTBUTENBHO, 3AECH
HPOUTHOPUPOBAHEI M YKJIOHBI, U HHTCHCUBHOCTH OCAJKOB WM CHETO-
TasiHUSA, D4 M OUCKPETHU3aLMs (YyHKUIMOHAIBHOTO MPOCTPAHCTBA IO
TUIIAM CKJIOHOBBIX PYYbEB OYEHb YCIOBHA.

AHAJIMTUYECKUU BapUAHT 3TOrO Xe€ ITOAX0Aa HMEET BUJ

V=sH™,

rae ¥V — o0beM cTOKa HaHOCOB C €NMHUIBI TUTOLAAM; § — SMIIMPH-
yeckuii ko3pdUnMeHT, cpead npodux (HGakTopoB YUUTHIBAIOLIMK U
YKJIOH, m> 1; H — cloit XUIKOro cToka.

31ech MBI CTAIKUBAEMCS C HEKUM IIPOTUBOPEYHEM, COCTOSILINM B
TOM, 4TO MexXny H ¥ V npW NMpoyYux PaBHBIX YCIOBUSIX MOXET CYLIe-
CTBOBaTh TOJBKO JIMHEHHast 3aBUCUMOCTh. [locTymupyemas xe Heau-
HeHHOCTh (m # 1), BUAUMO, BbI3BaHA MOJIOXMUTEIBHON KOppesiuei
MEXAY CI0eM CTOKA U ero CpeJJHel MHTEHCUBHOCTBI0. Hempsamoii yuer
TaKVX KOCBEHHBIX BJIMSIHUIA BCEra HeXelaTesIeH.
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[MosiBieHye B 3MIIMPHUYECKUX MTpopabOTKax pasIMYHBIX ITOKa3aTe-
J€l cTemeHM Ipu yKJIoHE (OOBIYHO HENB3Sl NOHATh, UMEETCS B BULY
sin oL WK tg o), HHOTAA NMPEBbILAIOLKX AMHULLY, HO Yauie Hao00poT,
BUIMMO, CBSI3aHO C IOIBITKO O0TOOPAa3UTh KOCBEHHOE BIUSIHUE YKIIO-
Ha Ha cpoiicTsa moyBhl. IToxazaTeibHO B 3TOM OTHOWIEHWHU, HANIPU-
Mep, OpOHMpPOBaHME ITOUBBI OTMBIBAEMOM LIEOEHKOH, OCOOEHHO Ha
KPYTBIX YYaCTKaxX CKJIOHA. MBI 1onycKaeM 31€Cb U OOBACHEHUE 00 UC-
KaXEHUSIX UCTUHHOIO YKJIOHA, KOr/la BOAA CTEKAET HE CTPOTO BHU3 IO
CKJIOHY, a OoJiee U3BUIMCTBIM MYTEM.

4.2.2. 3arpsazHenue

Ecnu oCcTaBUTH B CTOPOHE MOTANaHKe 3aTrPSI3HSIOUIMX BEIECTB He-
[OCPENCTBEHHO B PYC/Ia pEK, HAPUMEP CO CTOUHBIMU BONAMM, WIU
[P aBapUSAX Ha BOIE, TO BHUMaHUE JAOKHO ORITh CKOHLIEHTPHUPOBA-
HO Ha 6acCefHOBOM 3arps3HEHUU ITI0OATBHOIO, PETHOHANIBHOTO WX
JIOKJIBHOTO Macwutaba. B 9ToM ciayyae Ha MOBEpXHOCTh GacceifHa paB-
HOMEPHO WJIM apeajiaMH U IATHAMHM IOMAafaeT 3arpSI3HUTENb, OCena-
IOLIMIT BMECTE C ITBUIBIO MJIM BBITAJAIOLINIT BMECTE C ocanKaMu. SBne-
HUE MOXET OBITh ONHOKPATHBIM U KaTacTpOGUYECKUM WIM XK€, Ha-
060pOT, IOCTATOYHO MOCTOSIHHBIM M JUIMUTEIbHBIM CO CBOUM OCOGBIM
PEXUMOM 3arps3HEHUS.

C ToykM 3peHHs MAPOJIOTMHM BO3MOXHBI IBa BUIA 3arpsi3HEHUS,
OTTUYAIOUIUXCS 110 (hOpME B3AMMOOTHOILEHUS BOABI U XUMHUYECKOrO
BelIeCTBa. Paznuyme 3TO OYEBUIHO, U OHO NUKTYETCS CTEIIEHbIO pac-
TBOPUMOCTH 3arpsI3HUTENS B Bofe. [1yTH nomagaHus ero B pycioBYIO
ceTb pa3Hble. PacTBOpUMELI 3arpsS3HUTETb BMECTE C BOJOM IPOHUKAET
B noyBy. Cyap0a HepaCTBOPUMOTO 3arpsSI3HUTEIIS HEpa3phIBHO CBA3aHa
C 3po3Keit TIOYBLI, U €r0 CMBIB BMECTE C MOYBEHHBIMU YaCTULAMHU B
OCHOBHOM BO3MOXEH TOJBKO MpU (HOPMHUPOBAHUM OBEPXHOCTHOIO
CTOKa.

[Mocne nonagaHus 3arpsI3HUTENS Ha TOBEPXHOCTh HacceitHa, B KO-
HEYHOM CYeTe, TIPOMCXOIUT €ro paclipeleeHue MexXAy HOCHTEISIMU
3arpsiI3HEHUs, DIABHEHIIIMMY U3 KOTOPBIX SIBIISIOTCS BOJA U [1o4Ba. 3a-
TPSIBHUTENb, 3aAePXKAHHBIN PACTUTENBHBIM MOKPOBOM, YaCTUYHO UM
BOCTIPUHUMAETCS, 3 YACTUYHO UCTAPSIeTCA WIM CMbIBACTCSA OCAAKAMMU
Ha MOBEPXHOCTb MOYBBL. B majibHEN1IEM 3arpsa3HUTENb UM €10 TIPOU3-
BOJIHbIE MIPUCYTCTBYIOT B IpeAesiaX PeYHOro GacceiiHa B CHELYIOLIMX
accouMauusix: B OuoueHo3e (M30UpaTeNbHO B pas3NMYHBIX BUIAX), B
IIOYBEHHOM BEIIECTBE, B MHOYBEHHBIX, ITOA3EMHbIX, 03€PHEIX, GOJIOT-
HBIX M TEKY4YMX BOXAX, B JOHHBIX OTIOXCHUAX PEK U BOLOEMOB, B
PBIXJIO00IOMOYHBIX OTIOKEHUSIX KOHYCOB U IOJICH BeIHOCA. Bpems «xpa-
HEHUsD» 3arPS3HUTENS, OTBEYAIOlIee CTENICHU €ro IMHAMUYHOCTH, BO
BCEX 3TUX BApUaHTaX KOJeOJEeTcs B CaMblX IIMPOKUX Ipemesiax — OT
YacoB IO MHOTMX JIeT U JeCSTUICTUH.
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4.3. CxioHoBas 3po3dd M Cyap0a HepacTBOPHUMOIO
3arpsa3HATE NS

3arpssHALLIee XUMUUECKOE BEUIECTBO, MOCTYIIHBIUEE HA ITOBEPX-
HOCTb IOYBBI U HE PACTBOPSIOLIEECS B BOAE, OCTAETCSI HA IIOBEPXHO-
CTY Y MOXET YaCTUYHO IIPOHUKHYTH B BEPXHUI mo4yBeHHbil cnoit. Ecnu
3arpsi3HSIOLIEee BEIECTBO XHUIKOE, TO OHO MOXET MPOHUKHYTh NO-
BOJIBHO I7Ty0OKO B IMOYBY M aacOpOMPOBATHCS HA IMOBEPXHOCTHU IO-
YBEHHBIX Yactuil. JanpHeiuas MUrpauus HepacTBOPUMOro 3arpsi3Hs-
IOLIEr0 BEUIECTBA BO3MOXHA MPAKTUYECKHU TOJBKO C [€pEMELICHUEM
MTOYBEHHBIX YACTHULI, IPYTUMH CIOBAMY, OHA CTAHOBUTCHA COBMEIICH-
HOH C NPOLIECCOM 3PO3UM.

Beenem 0603HauUCHUS:

Hyp — CJIOH TOBEPXHOCTHOTO MPUTOKA BOABI K PYCIOBOIL CETH;

q= Hpo/Af — UHTEHCHUBHOCTb MMOBEPXHOCTHOTO IIPUTOKA;

Jj — cyMMapHas MHTEHCHUBHOCTD 3PO3UM M MOBEPXHOCTHOTO TIPU-
TOKa;

g — VHTEHCHUBHOCTH 3pPO3UM (CMbIBAa TBEPAOrO BELIECTBA ITOYBHI,
BKJIIOYAS 3aTPSI3HUTEND);,

{=u/(1 - €) — oTtHOCcUTENbHAsA 00beMHast Bnaxuocts PCIT (oTHO-
HieHre 00beMa WIM CJIoSt BOOBI K 00beMYy WM CJIOK TBEPIOrO BEllE-
CTBa IIOYBHI, [NIe ¥ — OOBEMHAs BIAXHOCTH IMOYBbI, £ — MOPUCTOCTH
[TOYBBI).

CyMMapHasi MHTEHCHUBHOCTb 3PO3UM IMOYBHI C 3ArpA3HUTENEM U
ITOBEPXHOCTHOTO MPUTOKA C YYETOM ITOYBEHHBIX BOI, BBICBOOOXIAE-
MBIX B MIPOLIECCE PO3UH, ONIPENETUTCS CIECAYIOIIMM 00pa3oMm:

Jj=8(+¢)+gq.

bynem nomnaraTb, 4YTO WHTEHCUBHOCTb 3PO3MM IMPONOPIUOHAIEHA
(GYHKLUY yI7Ia HAKJIOHA CKJIOHA Y HeIMHEHHOW (PYHKIMU UHTEHCHUB-
HOCTU MOBEPXHOCTHOIO MPUTOKA K PYCJIOBOM CETH:

g =ysinoacosa f(g).

Ko3poduieHT nponopuuoOHalibHOCTY Y MOXET ObITh Ha3BaH Mapa-
METPOM MOJATAMBOCTHU [TOYBHI 3p03UH (ITapaMeTPOM pa3MBIBAEMOCTH).
B xavecTBe moaxoasuiei HeIMHEHHON (GyHKIMU MOXET ObITh IIPUHSATA
crenyolas:

f(@) =q+9q>

Torna j = ysinacoso (1 +8)(g+9g%) +g,
¥ TUIOTHOCTD CYCIIEH3UH
_ xsinacosa(g +9g*)(p +pel) +po
xsinocosa(g +9g2)1+{)+q
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3pech @ — KO3GhDOUUUEHT HEMTMHEHHOCTH B COOTHOLUEHUY UHTECH-
CUBHOCTE! 3PO3UM U NNOBEPXHOCTHOIO NPUTOKA K PYCIOBOM CETH.

Brlire 6bU10 ONMUCaHO MpeoOpa30BaHUe CIy4yaHHOro NpoLecca UH-
TEHCHUBHOCTH JOXIS B TAKOBOM MOBEPXHOCTHOI'O CTOKOOOPA30BaHUA €
ITOMOIIBIO NETEPMUHUPOBAHHON (PYHKLIUU

g=i-fill —exp (-i/fo)],
rfe | — AHTEHCUBHOCTD JOXAS; fy — KOG GUIIMEHT PUnbTpatuy mno-

YBbI, 4 TAKX€ C YUYCTOM IMOKaA3aTEJbHOTO 3aKOHA pacnupeacacHus Ciuy-
YaiHOro rnpounecca UHTCHCUBHOCTU JOXISA

o) = (1/I)exp (=i/1),
rae  — cpemaHsas MHTEHCUBHOCTD OIS,
PelieHue NpUBOIUT K OYEHb [IPOCTOMY PE3YJIbTATY IS BHIPAXKEHHUS
MAaTeMaTU4YeCKOro OXUIAHWSA MHTEHCUBHOCTH IMOBEPXHOCTHOIO CTO-
KOOpa30BaHUS:

M(q)=P/(I+f).
ITomo6HOoe mpeobpa3oBaHue BO3MOXHO U I/ MHTEHCUBHOCTH 3pO-

3uM. B yacTHOCTH, BhIpaXKeHHUe IJIs1 MATEMAaTUIECKOTO OXXUIaHus M(g)
HMMeEeT BUI

. 2f61 27
M(g)= 212 -2fol + f} + -
(2 xsmacosa{(p[ Jol + £ +(f0+1)2 f0+1+

4.1)

3 2
I/
fo+2l] I+ f,
Torna KOMMYECTBO OCTABLIETOCS Ha TIOBEPXHOCTH (M Y TOBEPXHO-
CTH) MOYBBI HEPACTBOPUMOTO 3arpPSA3HSIOLIETO BELIECTBA B KOHIE pac-

YETHOIO MHTEpBajJa BPEMEHU A MOXET OBITh OLIEHEHO C MOMOIIBIO
C/IEAYIOIIEro YPaBHEHUS:

h” = (hy'+ ALY {1 = M(g)Atflax, (1))}, (4.2)

rae h” — cloit HepacTBOPMMOTO 3arpPA3HSIOLIEr0 BElecTBa, Ay — ero
HayaJabHOE 3HaYeHue; Ah” — ero NOCTYIIEHHUE HA TIOBEPXHOCTD MOYBBI
33 pacYyeTHBIA MHTEpBaJ BpeMeHU Af; Ax; M € — TOMIIMHA U MOpHUC-
TOCTb BEPXHETO PacyeTHOro CJI0 MOoYBhl; M — 0603HaYeHUe MaTeMa-
TUYECKOTO OXUIAHHUS.

YyureIBasi 3HaYEHUS TUTOTHOCTH BOIBI pg= 1000 Kr/M?, mioTHOCTH
BEILECTBA TOYBBI JIM TOPHOU Moponsr p=2650—2 700 xr/m3, momon-
HUTEJIBHOE KOJIMYECTBO BOJABI, MOCTYNUBLICH B CYCIIEH3UIO TP pas-
MBIBE IMOYBEI, 4 TAKXKE TTOJIYUYEHHOE COOTHOLIeHUe Mexay M(g), c on-
HOM CTOPOHBI, U [ U fy, ¢ Apyroii, mmMeem

_ M()(p+Cpo) + M(q)pg 43
(+OM(g)+ M(q) (4.3)

TAC Y — IVIOTHOCTb CYCIICH3UU, KT M3,
2
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Ecnu uMeTh B BUAY, YTO A — CJIO# HEPACTBOPUMOTO 3arpA3HSIO-
LIETO BEIECTBA B BEPXHEM CJIOE MOYBBI, TO OTHOCHUTEIBHOE 3arpsi3He-
HHE 3TOTO CJIOS MOXET GbITh BBIPAXEHO CIEYIOIIUM 00pa3oM:

vi'= hf[Ax (1-&))]. (4.4)

Torma st BeIMYMHB! OTHOCUTENBHOIO 3arpsA3HEHUA CYCIIEH3UU
[TOJIYYHMM COOTHOILLIEHUE

v =VviIM(g)/l(1+ )M (g) + M(q)].

Cpenu napamerpoB ypaBHeHUH (4.1) —(4.4), nmomnexauux OLEH-
K€, BBIICIUM CIIeIyIOLIHe:

1. [TapameTp MogATIMBOCTH MTOYBBI 3PO3UH ¥, KOTOPBI MOXET OLIe-
HHUBATHCSL OOPATHBIM MYTEM IO PE3YyIbTaTaM JIabopPaTOPHbIX SKCIIEpU-
MEHTOB U MO HaONIOAEHUSM Ha peaibHbIX BOJOCOOpax.

2. KoadduupeHt HeIMHEHHOCTH 3pO3MOHHOMR GyHKIMU ¢ (C/M),
T.€. 32aBUCUMOCTH MHTCHCUBHOCTH 3PO3UN OT MHTEHCUBHOCTH TTOBEPX-
HOCTHOI'O TIPUTOKA K pyciioBoit ceTu. OueHka — M0 pe3yjabTaTaM Ha-
OMIONEeHUH 32 CMBIBOM Ha IUIOIIAIKAaX U MHKPOBOAOCOOpaX MPH €CTe-
CTBEHHBIX JOXIIX ¥ UCKYCCTBEHHOM I0XKIEBAHUH.

3. Koapduuuenr ounprpanuu f; (M/c). OLeHKa — 10 JaHHBIM Ja-
OOpaTOPHBIX U3MEPEHUN HA MOYBEHHBIX MOHOJHMTAX WU OOpaTHBIM
MyTeM [0 BEJIMYMHAM OCAAKOB M CTOKA MPH €CTECTBEHHBIX AOXASIX
WY UCKYCCTBEHHOM MOXICBAaHUU.

4. ITopuCTOCTh IEPBOr0 PACYETHOTO C/I0S MOYBEHI €, (0€3pa3MepHBI
rapameTp), OLIEHKa TPUMBUAJbHA.

4.4. Murpauus pacTBOPpAMOro 3arpA3HUTE]IA BMeCTe
C BOJOI

PacTBOpHMOE 3arpsizHsiionlee XUMUYECKOE BEIIECTBO BMECTE C BO-
IOU IpOHMKaeT B NoyYBy. YacTp Beurectsa ancopOUpyeTcst MOYBEHHEI-
MU YyacTHLaMU. MexXny KOHLeHTpaLMel pacTBopa U aicopOLMOHHbI-
MM BO3MOXHOCTSIMHM [TOYBBI CYLUECTBYET ONPENCICHHOE COOTHOIIIEHUE.
Kpupas, orobpaxaolast TaAKOe COOTHOLIEHHE, HOCUT HazBaHUE U30-
TepMbl agcop6uuu. Eciu He GymeT HOBBIX MOCTYIUIEHUM 3arps3Hs-
IOLIEr0 BELECTBA, TO B [IPOLecCe WHPUIBTPALIMM TAaNOW U JOXIAEBOU
BOJIbI OH TTOCTENIEHHO OyAeT BHIMBIT U3 MOYBBI U IIOCTYNUT B MOI3EM-
HbIE BOJBI, TIe U OyneT npedbiBaTh, MOCTENIEHHO UCTOLIASICh, OTIpee-
JIEHHOE BpeMs. YYacTue MOA3EeMHBIX BOJI B IEpeHOCe PACTBOPHUMOrO
3arps3HAIOLUETO BELLECTBA PACTATUBAET IIPOLIECC 3arPSI3HEHUS M TO-
CHEAyIOLIEeN pecTaBpaliuy Ha JOJTUE TOIbI U NECATUIETHUS.

IIpumeM Besne, YTO KOJIMYECTBO 3arps3HAIOLIETO BEIIECTBA OMpe-
JeJISIeTCS €r0 CJI0EM B CHEXHOM IOKPOBE, Ha TIOBEPXHOCTH [OYBHI, B
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pacyeTHBIX cyosix noyssl (PCI1), B pa3snMyHBIX sipycax MOA3EeMHbIX BOA.
Takas ¢opma BbIpakeHHUs yROOHA INpH pas3IW4HbIX MOACYETaX, [JaB-
HbIM 00pa3zom GanaHcOBBIX. Beenem 0003HaYeHUS! U TIPUBEAEM HEKO-
TOPBIE COOTHOLIEHHS:

#” — crnoit pacTBOPUMOTO 3arpsA3HSIOLIErO BEIIECTBA, M;

a — cJIOH 3arpsI3HSIIOILETO BELIECTBA B aACOPOUMPOBAHHOM COCTOS-
HUH, M;

B — MJIOTHOCTH 3arps3HSIOLIETO BEILECTBA, KI/M>;

c U ¢’ — KOHUEHTpALMs 3arps3HAIOIETO BEIECTBA B MMOYBE, Kr/M?
U KI/KT COOTBETCTBEHHO;

V — OTHOCUTEJIbHAS KOHLIEHTPALMS 3arps3HSIONIEr0 BellecTBa B
pacTBope (06e3pasMepHast BEIMYNHA);

U U — KOHIIEHTPALMU PacTBOPA 3arpsi3HSIIOLIEro BeLecTBa, Kr/M>,

c=h"B/Ax; " = h"B/[Ax(1 -€)p];
w=h"B/(H+HK"); W=h"B/H;
v=h"IH.

3nech Ax — TOMIIMHA PACYETHOIO CNOS TTOYBBI, M; p — IJIOTHOCTb
MMOYBEHHOIO BEIUECTBA, KI/M3; € — IOPUCTOCTH I0YBLI (Ge3pasMepHas
BeNUM4UHa); H — cJoil BOIBI, M.

KpuBylo 3aBUCUMOCTU MeXIy KOHILEHTpallMei pacTBOPHMOro 3a-
IPSIBHSIIONIETO BELIECTBA M CIIOEM aJCOpPOIMU IIPUHSITO Ha3bIBATh U30-
mepmoli adcopbyuu, HECMOTPS. HA TO, YTO, MPUBOIS TAKUE KPHUBEIE,
4yacTo «3a0bIBAIOT» YKa3aTh, KAKUM TeMIlepaTypaM 3TH KpPUBEIE COOT-
BETCTBYIOT.

Cpeln M3BECTHRIX AHAUTUTUYECKUX AMMPOKCUMALMI M30TEPM all-
copOUMU MPUCYTCTBYIOT JMHENHHAS U Apyrue QYHKUUH, TaK XKe KaK U
paszHble GOPMBI BEIPAXEHUS KOHLEHTPalMU pacTBopa. I'oBopsi 0 KOH-
LUEHTpalMY XUMUYECKOTO BELIECTBA B BOJE U M30TepMe aacopbumu, K
3TUM NOHATUSIM HEeOOXOAUMO MOJXOAUTD C MOBHILIEHHON aKKYpaTHO-
cTbto0. IToaBOX 3aK/II04YaeTCs B HEOMHO3HAYHOCTH TTOHSATUS «KOHLIEHT-
pauusi». CynecTBYIOT JIBa paclipOCTPaHEHHBIX BapUaHTa ONpeneeHU:
1) xonnyecTBO BellecTBa, COAEPXALIEECs B €AMHMUIIE O0beMa BOIBIL:
vy = V/W, 2) 10 Xe, HO B eauHuLEe 00beMa pacTBopa: v,= V/(W+ V),
rae V'u W— cooTBeTCTBEHHO 06BEMbI XUMUYECKOIO BELLIECTBA U BOADL.

HanomHuM, 4TO cpeaM M3BECTHBIX BbIpaxKeHWiA U30TEPM aicopO-
LUU B TIEPBYIO 0YEPEIb OOBIYHO HA3BIBAIOT COOTHOLUEeHUS I'eHpu

a=aVv’
u JleHrmiopa
a=aVv'/(1+v),
KOTOpbIE MPOTUBOMOCTABAAIOTCS APYT APYry KakK JMHEHHOE M HeJU-

HEMHOE U OTBEYAIOT PA3JIMYHBIM (DUIUYECCKUM MOMAENSM aICOPOLIMHU.
JI1000MBITHO, 4TO «3aKOHBI» I'eHpH U JIleHrmiopa nepexoasiT APYr B
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aApyra npu 3aMeHe OJHOro crniocoba BbIpaKCHUSA KOHUCHTpAUUU ApYy-
'MM!

a=av,=av;[(1+v)).

CocraBuTh mpeacrasieHHe, 0 KaKoil KOHUEHTPALMM MAET peyb B
TOH WJIM MHOH CTaThe UM MOHOrpaduu, yalie BCEro 3aTpyaHUTENBHO.
s BblpaXeHUs: M30TEPMBI MCIIONB3YEM JOCTATOYHO THOKOE HMHTEP-
MOJIALIMOHHOE BhIpaXeHUe

a(v) =a*(v/v)", v<v, (4.5)

rae a(v) — cnoit agcop6unu B PCII, COOTBETCTBYIOIIMI KOHIIEHTPA-
LMK OUIBTPYIOILETOCH PACTBOPA; V¥ — MaKCUMAJILHO BO3MOXHAS KOH-
LIEHTPALMS 3arPA3HSIONIETO BEIIECTBA B BOje (PACTBOPUMOCTD 3arpsi3-
HSIIOLIETO BEIecTBa) MpY JAHHOM TeMmepaType; a* — MakCUMaJIbHBIi
CJION afCcOpPOLIMU 3arpsi3HSIONIErO BEIIEeCTBA PU JAHHOM TeMIIEpary-
pe; h — TI0Ka3aTes b HENUHEHHOCTH M30TeEPMBI agcopouuu. Iloapa3sy-
MeBaeTcs obpaTHasi 3aBUCUMOCTh MEXIy BEIWYUHAMU a* u v*.

Boipaxenue (4.5) HanoMuHaeT uzotepmy PpeitHimxa a(v)=a'v”,
KOTOPYIO B CUTyaUUsX, IMOJOOHBIX Hauled, UCIOJB3YIOT Yallle BCEro,
HO KPUTHUKYIOT 3a 3MIIMPUYHOCTH (OYATO BCE ApPYIHE H30TEPMBI HE
SMIUPUYHEI!) U 3a TO, YTO OHA HE IEPEXOIMUT B JMHeHHYI0 hopmy
NPU HU3KUX KOHLIEHTpALMSIX PACTBOPA U HE UMEET BEPXHEIO peaea.
IlepBBIif HEAOCTATOK BOBCE HE OYEBUAEH, BEIb MBI COIJIACHBI HA UCKA-
JKEHHE «3aKOHa» ['eHpU Ipu BRICOKUX KOHLEHTPALIUSIX. A JIMHENHOCTE
WU30TEPMBI TSI MAJIOHACBIILEHHBIX PACTBOPOB BOBCE HE €CTh TEOPETH -
YecKU ¥ IMIIUPUYECKH HelpeaoXHbIA (akT. UTo e Kacaercs ypaBHe-
Husi (4.5), TO OT BTOPOTro, AOCTATOYHO SIBHOTO HEJAOCTATKA YpaBHEHUSI
OpeitHammxa, oHO U36GaBIeHO.

3aBUCHMOCTb PACTBOPUMOCTH 3arpsA3HSIOIIETO BEIECTBA OT TEMITe-
patypbl IPUMEM JIMHEAHOM:

vi=vy+E&0 ipm 020 °C,

rae vg — pactBopumocTs npu 6 = 0 °C; & — sMnupuyeckuil Koadbdu-
UMEHT, IIPUCYLIMI JaHHOMY 3arpsi3HSIOLIEMY BEIUECTBY; 0 — TeMIe-
paTypa pacrtBopa.

3aBUCUMOCTH @* OT TEMITEPATyPhl OMPENSIUM COOTHOLIEHUEM

a* =ajvy/v,
rae ay — ciaoit agcopOUUM NIPU HACKIILIEHHOM PacTBOpE U TeMIlepaTy-
pe 6=0°C.

TakuM obpa3oM, B Ka4eCTBE MapaMeTPOB PU3UKO-XUMUYECKOHA CU-
CTeMBbI 3arpsI3HAIOIIEE BELLIECTBO — [MOYBA BHICTYIAIOT CJIEAYIOIIUE: V{,
ag, &, n.

Heob6paTtumoe cBg3bIBaHUE 3arpsI3HSIONIETO BEIIECTBA C BEIIECTBOM

NOYBHI He yuuThiBaeTcst. Ilpearonaraercs, 4YTo IonpaBKa Ha 3TOT He-
IIOYYET BCeraa MOXeT ObITh cliefaHa 6e3 KaKux-1ubo 3aTpyaHeHUM.
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Ecnn ancop6ar xuaxuif, To a*, KaKk U Mpexne, MaKCUMaJbHBbIi
CJI0# ancopOuuu, a v¥ — OTHOCUTENbHAS! KOHLIEHTpALIUS, IpeBbIllie-
HUE KOTOpOii He BEAET K YBEIUYCHUIO aACOPOIIUU.

Ha noBepXHOCTb ITOYBBI [IOCTYIAET TBEPAOE UM KUAKOE 3arpsi3HsI-
1o11ee BELIECTBO.

OHO HaKarJIMBaeTCHA Ha MMOBEPXHOCTH, YACTUYHO NMPOHUKAS B IO-
POBOE MPOCTPAHCTBO BEPXHETO COS MOYBLIL. BBeneM 0603HaAYEHUSI:

K" — CJI0}1 3arpsA3HSAIONIEro BELIECTBA HA [TOBEPXHOCTHU IIOYBHI;

AK” — ero MoOCTyIUleHUe Ha MMOBEPXHOCTD 3a PaCUYETHBIN MHTEPBa
BpeMEHU Af;

vV — KOHIIEHTpAUMsI paCTBOpA, NIOCTYIAIOLIEro Ha ITOBEPXHOCTD (OT-
JIMYAETCS OT HYJISl IPU 3arpsA3HEHHBIX JOXKISAX MU BOJXOOTAAYE U3 3a-
IPA3HEHHOTO CHETa);

H — croit 1oXast unu BogoOTAAYM M3 CHEXHOrO MOKPOBA.

BymeM mosarark, yTo Boja, MOCTYMawoLias Ha IOBEPXHOCTH IO-
YBBI, TPEBPALIACTCS B HACHIIEHHBIA pacTBOP A0 TeX IOp, IMOKa 3a-
IPA3HSIOLICE BELIECTBO He McCsKHET. Torma

R = max (AR™ + by~ V" H; 0),

rae by — HayaJbHOE 3HaYeHWe CJIOS 3arPA3HSIOLIErO BELIECTRA.

IIpumem, yTo B KaxXXIOM pacyeTHOM CIIO€ MOYBBI HHTEHCUBHOCTB
ancopbLUK 3arpsi3HSIOLIEr0 BelIeCTBa MPOMOPILHOHATLHA TONIIMHE
3TOrO €105 AX, HEKOTOPO (PYHKIUU OT HHTEHCUBHOCTU (IIbTPALIUU
BOIHOI'O pacTBOpa 3arpsA3HSIONICIO BellecTBa (i) U Olpeaensiercs
paszHocThio a(v) — a, e a — ol agcopouuu U a(v) — paBHOBECHOE
KOJIMYECTBO aICOPOUPYEMOro BEUIECTBA NMPU JaHHOM KOHUEHTPALIMH
pacTBopa:

dafdt = pAx[a(v) - ale(i),

rae p — TOKa3arelb UHTEHCUBHOCTU aacopOuUuM (aecopbruu) 3a-
[PA3HSIOLIErO BEUIECTBA B TOMILE MOYBEHI.
Torna cnoit ancopbuuu

a=a(v)(1 =L+ agh,

A€ ay — HadyaJIbHOC 3HAYEHUEC a U

A = exp[-pAxALf (i)].

OueBuaHO, 4TO Aa = a(v) — a, ipu Aa >0 HaGmopaeTcs aacopoIus,
npu Aa=0 — paBHOBECHOE COCTOSIHUE W NpU Aa <0 — mecopbLus.

PaccMoTpuM crnenyiomue BapuaHTh £(i):

1. MUHTEHCUBHOCTD ancOpOLIMU HE 3aBUCUT OT UHTEHCUBHOCTH (DHIIH-
tpauuu Boasl f(i) = 1. Cutyauus 31ech He CTONb IPOCTA, KAKOH Ka-
XeTCsl Ha MEPBBII B3IJIsiA, TAK KaK HESIBHO NPUXOJUTCS IPEAIIoNaraTh
yCJIOBUE OTCYTCTBUS IUMHUTHUPYIOLLIETO afcopOLuIo (necopOliuio) CHU-
XKeHHUS (MOBBIEHMS) KOHLEHTpAaLiUU pacTBopa.
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2. NUHTEeHCUBHOCTD aacopOLUU MPONOPUMOHAIEHA MHTEHCUBHOCTH
unsrpauuu Boasl: f(i) = H/AL.

3. HTeHCUBHOCTE afcopOLUU MPONOPIMOHATIbHA HEMTUHEHHOM (cTe-
neHHoH npu 0 < r< 1) GyHKUMUU OT MHTEHCUBHOCTU (PUIIBTPALIMU BOJIBL:

fly=(H[An".

4. VIHTeHCUBHOCTh ancopOLMK HETUHEHHO 3aBUCUT OT MHTEHCUB-
HOCTM (QUIBTpAIMY BOMBI, HO €€ POCT OTPaHUYEH:

f() =1—exp(-r'H/At).

3nech ¥ 1 ¥ — nokasareayd HEIMHETHOCTU COOTHOUIEHUS MEXIY
MHTEHCUBHOCTIMHU MPOLIECCOB aACOPOIIUU — HecopOLUU U (HUIbTPa-
LU BOIBI.

B anropurMmax, onmuchIBaOIMX OOLKMEA TPOLIECC 3arps3HEHUS, T10-
MHUMO [IPUBENEHHBIX COOTHOLIEHUHA JIOJDKHBI IPUCYTCTBOBATh ypaBHe-
HHUSI, OITUCHIBAIOLIME TIPOLIECCH] KPUCTANMU3ALUY TBEPIAOTO 3arpA3HsI-
IOLIETO BEUIECTBA B Cly4yae TMOHMXKEHMST TeMIEPATYPhl pacTBOpa WK
YMEHBIUEHUS AACOPOLIMOHHBIX BO3MOXHOCTEH IPH MOBBILIEHUY TEM-
mepaTypsl, a TAaKKe MOMNaJaHUsl 3arpsi3HSIONIErO BeIeCTBa B MOBEPX-
HOCTHBIE, [TOYBEHHBIE U IMOA3EMHBIE BOJIbI.

4.5. IlepcneKTUBbI U3ydeHUS W MOJEIMPOBAHUS
NpOLECccoB IpO3UM ¥ HacCeilHOBOrO 3arpA3HeHUs

JanbHeifuie nepcrneKTUBbl UCCIeNOBAHUNA U MOIEIVUPOBAHUS KOM-
TUIEKCHOTO IpOLIecca CTOKA, 3PO3UU U 6ACCETHOBOrO 3arpsy3HEHMUST CBS-
3aHbI ¢ HEOOXOIUMOCTBIO JOCTYKCHUS JIOTUYECKOM, (PU3NYECKOMH, reo-
XUMHYECCKON U AITOPUTMUYECCKOUN LEIOCTHOCTA U OTHOCUTEIBHOH 3a-
KOHYEHHOCTH TEOPUU U MOJECTUPYIOILMX CUCTEM.

He MeHee BaxHa mporenypa o0o0meHusI 1 HODMHUPOBAaHUS Iapa-
METPOB, T.€. UHGOPMALIMOHHOro 0becTeYeHUsI MOAEIUPOBAHUSI ITPO-
1eccoB GOPMUPOBAHUSA XKUIKOTO, TREPJIOr0 U TOKCMYECKOro CTOKA.

V3KuM MeCTOM Jijis CTAHOBJIEHUS YeTKOH U pPa3BEpHYTOM METOAU-
KM MOJENMPOBAHUS ABJSIETCS NMPAKTUYECKOE OTCYTCTBUE HOCTYITHOU
MHOPMALIMK O 3arpsSI3HEHUU PEeYHBIX 0acCeHOB M cTOKa ¢ HuX. He-
00XOMMEI JaHHBIE O MOCTYIUICHUU 3arpsI3HAIOLIErO BELECTBA Ha MO0-
BEPXHOCTB 0acceifHOB, 00 UCTOPUM ero MPeObIBAHMS TaM U, HAaKOHEIl,
0 €ro CTOKeE yepes 3aMblKaoluii cTBop. M Bce 310 npu Hanuuun 6osee
CTaHAApTHBIX MaTepUaoB 00 ocanKax U XUIKOM CTOKE.



FTABA 5
TOPHAA TUAPOJIOTUA

5.1. IIpobaema

T'opHast TUAPOIOrUS MOXET OBITh BbLAcJCHA B OCOOBIA KpYMHBIH
paziell THIPOJIOTUM CYIIM U3-3a BO MHOIOM OIpENeNsIOnIero Baus-
HHUA BBICOTBI MeCTHOCTU. CKJIOHBI KaK IJIaBHBIE 3JIEMEHTHI [OPHOrO
pesnbeda CBSI3aHbl C TAKMM CBOMCTBOM TEPPUTOPUM, KaK €€ pacuie-
HEHHOCTb U B IMEPBYI0 OYepeab XapaKTepU3YIOTCsl YKIIOHOM M JKCIIO-
3uuMen (opueHTauueit). B U3BeCTHOM CMBICHIE «paBHUHHAS» TUIPOJIO-
T¥S MOXET TPaKTOBaTbCSl KaK YACTHBIM cjlydail TOPHOM IIpU MaIbIX
BBICOTaX U yKJIOHaX. Bce cKa3aHHOE O TUAPOJOrMY BOOOLIE B IEPBYIO
ouepeqb OTHOCUTCS W K TOPHOM IMAPOJIOTUH.

Hrak, BbicOTa, YKIOH U opueHTauus! Bce 3TH IiaBHbBIe XapakTe-
PUCTMKY TFOPHOI TEPPUTOPUM MMEIOT KakK IpSAMoOe, TaK U KOCBEHHOE
BO3IEeHCTBME HA TMAPOJIOrMYECKHe MPOLECCH! U SIBIEHUS B ropax.

O61ass KapTUHA BBIHYXIEHHOIO M3MEHEHMs MOPHOro KjiuMara ¢
BBICOTOM, a CJIEJ0BATENBHO, M YCAOBUM MPOTEKAHUS HA3EeMHOMN YACTH
TMAPOJIOTMYECKOro MKIIa B TOPaxX XOPOLIO WUTIOCTPUPYETCSI MOAEIbIO
«CTaHJAPTHOH aTMOCdepbl», 0TOOpAXKAIOLLEHA OCPEIHEHHOE CTaTUYEC-
KOE€ COCTOSIHME aTMOC(ephl, COOTBeTCTBYIOIIee 45° C.1I. ¥ MmpeacTaB-
JIEHHOE PSIOM OCHOBHBIX €€ (PM3UYECKUX XapaKTepUCTUK B 3aBUCUMO-
CTH OT BBICOTHI Hall ypoBHeM Mopsi (AtMocepa. CripaBoyHuk. JI., 1991)
(tabn. 5.1).

JaHnple Tabn. 5.1 MO3BONSIOT YSICHUTh TONBKO OOLIYIO0 3aKOHOMEp-
HOCTb, HO He MOTYT ObITh UCIIOJIb30BAHBI JUIST KOHKPETHBIX pacyeToB.

TopHas rugposiornst MoXeT ObITh TIOApa3aeNieHa Ha ase yacTu. Ilep-
Basi U3 HUX KacaeTcsi ocobeHHOCTe HOpMUPOBAHUS! CTOKA B FOPHBIX
VCIIOBUSIX, BTOpasi — TMAPOJIOTMYECKUX IPOLECCOB, Pa3BUBAIOIIMXCS
TOYTH UCKJIOYUTENBHO B pallOHaX BBICOKMX YKJIOHOB. YKJIIOH MECTHO-
CTH, B KOHEYHOM cYeTe, OIpelesIsieT CaMOo CYIEeCTBOBAHHE CTOKA KaK
TakoBoro. M ecnu ykjaoHBI Majibl, TO BCE MPOLECCH! IPOTEKAIOT CIIO-
koiiHo. C yBeMyeHreM YKJIOHA CUTyaLus MeHsieTcs. TIpu 3ToM OTKpEI-
BalOTCs! BOBMOXHOCTH BOZHUKHOBEHUS LIENION CepUM CrieluPruUecKmnx
IIPUPORHBIX SIBJICHUI.

T'oBopst 06 yKJIOHE, Beeraa HEOOXOMUMO YeTKO CO3HABATh, KaKas U3
TPUTOHOMETPUYECKUX (PYHKUMH — CUHYC WM TAaHTEHC — HMEeTCs B
Buay. [Ipu ManbIX yKIOHAX 3¢MHOU ITOBEPXHOCTU 3TO 3HAYECHUS [TOYTH
HE UMEET, HO NMpU OOJBUIMX MOXET MPHUBECTU K CEPbE3HBIM OLIMOKAM.
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Tab6auua 5.1. Crangapraas atMocdepa Kak GYHKUMS BBICOTDI
HAJX YPOBHEM MOpPs

Bricota, M Temneparypa, ‘C ,L[annem;zf_{};oanyxa, BOI;I;;?O]:FT/LW

0 15,0 1013 1,225
1000 8,5 899 1,112
2000 2,0 795 1,007
3000 -4,5 701 0,909
4000 -11,0 617 0,819
5000 -17,5 540 0,736
6 000 -24,0 472 0,660
7000 -30,4 411 0,590
8000 -36,9 357 0,526
8848 —42,4 315 0,476

5.2. OcobGennoctn opMUpPOBaAHUA CTOKA B ropax

Pu3suka nporeccoB GOpMUPOBAHMS CTOKA M B ropax, ¥ Ha paBHU-
Hax oxHa ¥ Ta Xe. OJHAKO B TOPHBIX YCJIOBUAX BCE 3TH IPOLECCHI B
Gonbuieit Mepe UHTEHCUDUIIBPOBAHEI U BEIpaXeHB! OoJice IpKO. Pesb-
ed, He cyuTas MPSIMOTO BO3ICUCTBUSA Ha CTOK Yepe3 BHICOTY MECTHO-
CTH, YKJIOH M 3KCIO3ULHIO CKJIOHOB, OKA3bIBAET BIIUSHUE HA KIUMa-
TUYECKHUE YCIOBUS M NAaHIWAPTH, KOTOpbIe, B CBOIO OYepelb, Ompe-
JIENAIOT BETMYMHY CTOKA U €ro pexum [29].

Onpenensioniee BIMAHUE aOCOTIOTHON BHICOTHI MECTHOCTH HA KJIM-
MaTH4yecKue ycloBUsT (OPMUPOBAHUA CTOKA JIOCTATOYHO OYEBMIHO U
BO MHOTOM IOJ0OHO BIMAHHUIO INUPOTHI. YBEIUYEHUE BBICOTHL OOBIYHO
COIPOBOXIAETCA MageHUEM aTMOCGhEPHOrO JABJICHUS, MOHUXKEHUEM
TeMIiepaTypbl U BJIaXHOCTHA BO3[yXa, pOCTOM IIPSMOIl COJIHEYHOH pa-
IUalUi, BEPOATHOCTU (PA30BBIX NEPEXONOB, MOSBACHHUEM TOPHBIX, a
3aTeM BBICOKOTOPHAIX JAHAIIA(TOB BIJIOTh A0 KPYITIOTOAUYHBIX (QUp-
HOBBIX Tojieii. bojibiast abcomoTHAas BRICOTA — 3TO YBETUYEHUE 3UMBI U
COKpallIeHHe jeTa, 3TO NMO3AHAA BeCHA U PaHHSS OCEHb.

AHaAN3UPYST OCOOEHHOCTH BIMSIHMS BBICOTHI H4 BOJAHBINA GaslaHC
FOPHBIX BOXOCGOPOB, YAaCTO MPUBOIST PAa3HOrO poja MOKa3aTelbHBIE
Ha IepBHIN B3rAN 3aBUCUMOCTH. Ho MHOrHe M3 HUX HIIOCTPUPYIOT
npeobagaHue OyXraTepckoro noaxoaa Haj pusnyeckum. Hampumep,
MHOTrJA KOHCTAaTUPYETCS POCT MCIapeHUs CO CHEXHOro ITOKPOBa C
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Tabnuua 5.2. KoagduuuenTsl HCIAPAEMOCTH B 3aBUCHMOCTH OT BBHICOTHI
MECTHOCTH

H,m| 0500/ 1000]|2000|3000]{4000]|5000|58146000|7000|8000|8848
K | 1]1,00] 1,17]1,34] 1,52] 1,69 1,86 ] 2,00 | 2,03]2,20] 2,38 2,52

YBEIMYEHWEM BBLICOTEI. HO B OCHOBHOM 3TO BCEro JMULUb CAEACTBUE
BIUSIHUS TIPOJOIXUTENBHOCTY 3aJIeTaHUSI CHEXHOIO IIOKpOBa, a He
HEIMOCPEACTBEHHOrO BO3NECTBUS BBICOTHl HA MHTEHCUBHOCTD IIpOLIecCa.
Boo61e-To npu IpoYMX paBHBEIX YCIOBUSIX CHMXEHHUE aTMOC(HEPHOTo
IaBJIEHUS ¢ BBICOTOM JOJDKHO CIIOCOOCTBOBATh HEKOTOPOMY YBEIUYE-
HHIO UCHAPSAEMOCTH. B 4acTHOCTH MMEHHO IIO3TOMY C aOCONIOTHOM
BBICOTOM pACTET BEJIMYMHA UCIAPEHUS ¢ BOXHOHM moBepxHOCTU: K =
=0,000172H + 1, rne H — BnicoTa Hajx YpoBHEeM Mops, M. DddeKT
BJIUSIHUST BBICOTBI HA OTHOLLEHHE UCITAPSIEMOCTA Ha JaHHOW BHICOTE K
TaKOBOMY Ha YpOBHE MOPS WUIIOCTpUpYeTcs 1abi. 5.2.

IIpsimoe Bo3HeiicTBHE Ha pexKUM CTOKA OKAa3bIBAET PA3HOCTH BBICOT
B peuHOM bacceliHe, a TOYHee — pacrpeleeHye IUIOIAAN 1O BBICOT-
HBIM 30HaM. YBenMyeHue JMana3oHa BeICOT BIeYeT 3a COOOH POCT Ipo-
JIOJDKUTENNBHOCTH CHETOTAsTHUS M CBSI3aHHOT'O C HUM I10J1I0BOAbsA. Ecnu
Ha paBHUHAX YMEPEHHOI 30HBI IIOI0BOLE OOBIYHO WIUTCs 15— 50 nHeid,
TO B ropax npu pasmaxe BbIcOT B 3000—5000 m — 100— 180 npHeit.
I1no1anb OMHOBPEMEHHOIO CHETOTASIHUST, OTPAHUYEHHAs! C OJHOI CTO-
pOHBI (DPOHTOM, a C IPYroil — THUIOM CHErOTagHUS, C TEYEHUEM Bpe-
MEHU MEUIEHHO T1013eT BBepX. OPOHT CHETOTAsSIHUSL — 3TO NPUOIUIU-
TEJILHO TMOJIOXKEHUE «HYJIEBONU» U30TEPMBI, ThIJI — CE30HHAsI CHEroBast
nuHust. OcraBliMecs HUXe MOCHEIHEH OTAeAbHbIE JeTHUKU U CHEX-
HUKHU BHOCST JIONIOJIHUTEIFHOE CBOEOOPa3ue B peXXHM PEYHOIO CTOKA,
IIPOAJIeBAst MOJIOBOALE BIIOTh JO HACTYIUIEHHUSI OCEHHUX XOJIOHOB.

TMepBonpuyuHa BIMAHUS OPHEHTALMU (SKCHO3UIMK) CKIOHOB Ha
yc10BUsI GOPMHUPOBaHUS CTOKA (TIPSIMBIE U ONOCpeNOBaHHbIE) — pas3-
HHIIa B KOJIMYeCTBe MOCTyNamue conHeyHo paguauun. Ilocnencreus
3TOro (hakTa 3areyatTyieHbl B CIIOXMBLUEHCS NaHuahTHON CTPYKType
KaXION FOPHOU TeppUTOPUH.

CyluecTBeHHO pas3inyue B MPOTeKaHUU MPOLIECCOB HOPMUPOBAHUSA
CTOKa Ha CKJIOHAX pa3iMyHOU IKCHO3UIMU, JaXKe eCAU 3TH CKIOHLI
obpauieHbl K OMHOMY M TOMY € BOJOTOKY. OCOOEHHO pasuTeNbHBI
KOHTPACTh! CKJIOHOB CeBEpHOMN H I0XHOI opueHTaluif. YacTo MOXHO
HabJII0#ATh KapTUHBI, KOTA OJMH U3 3TUX CKJIOHOB TIOKDBIT JIECOM, a
JIpYroil — JIYrOBOU WJIM CTEMTHOU PaCTUTENBHOCTBIO. SIBIeHUS Ompene-
JIIOLIETO BIMSIHUS OPUEHTALMU CKJIOHOB COXDAHSIIOT CBOIO aKTyaslb-
HOCTb U TIPM Nepexofie K MacuirabaM Makpopenbeda.

IIpu paccMoTpeHuu mpolieccos GOPMHUPOBAHUS CTOKA YACTO 3a0BI-
BAIOT O BJIMSIHUU YKJIIOHA, 2 OHO CYIIECTBEHHO, OCOGEHHO B TOPHBIX
ycnoBusix. OueHb BaXKHO, HanpuMmep, o6paTUTh Ha HErO BHUMAHUE TIPU
COBMECTHOM MaTeMaTHYeCKOM OIMMMCAHUU IepeHoca Tellyia U Biary.

128



IMoHuMaHue NMPUHUUITMANBHOTO BAMSHMS YKIOHA HA CTOKOBBIE
[IPOLIECCH] B ropax JOJDKHO OBITh OCHOBAHO HAa TPEX BaXXHBIX, XOTS
Bpoje OBl M TPUBHAIBHBIX, (pakTax:

1) meiicTBUTENBHAS MNOIIAAb CONPMKOCHOBEHUS MOACTWIAOILEH
[TOBEPXHOCTU ¢ aTMocdepoil Bcerna Oonblle CBOEH FOPpU3OHTANBHOM
NPOEKIIUY;

2) ABMXXEHUE BOAHOrO IOTOKA B [MOYBE M PHIXJIIOOOIOMOYHON rop-
HOU IOPOJE OCYIIECTBISETCS BEPTUKAIBHO;

3) MOTOK TEIUIOBOM 3HEPruM HAIpaBleH MepreHAUKYISIPHO I10-
BEPXHOCTU CKJIOHA.

®opmanbHOo npu o >0° cUCTeMbl KOOPAMHAT, Ya06HbIE IIPU OIMUCa-
HUH ITOTOKOB TeIUla U BJIard, He COBMAJNAaIOT, YTO JODKHO OBITH y4YTe-
Ho. B ciyyae nucKpeTH3aldy Cpeabl CaeyeT YETKO IOMHUTb, YTO €CJIU
AZ — TONIIMHA PacyYETHBIX CJIOEB IMOYBHI, MapaUIeAbHbBIX [TOBEPXHO-
CTY CKJIOHA U UCIIOIb3YEMBIX B CUCTEME pacyeTa JUHAMUKU TeIUIOBOM
3HEepPIUH, U AX — TOJIIMHA CJIOEB B CUCTEME pacuera IMHAMUKU Bjia-
I, TO

Ax=Az/cosc.

Tak, nipu o= 60" Ax/Az=2.

IIpakTHyecKue ruApONOTHYECKUe ITOCHENCTBUS BBIIIECKA3aHHOIO
TAKOBBI: IPY MPOYMX PABHBIX YCAOBUAX BEJMYMHA YKIIOHA 3¢MHOI IMO-
BEPXHOCTH B 1/COs o0 pa3 yBeNMYMBAET MPUTOK TeIUIa B CHEXHBIH 1O-
KpOB, ITOYBY MJIM DETOJUT, CTAUBAHUE JIbAA WIIX CHEra, MCIapeHue C
MMOYBEI, ITEPEXBAT OCAAKOB PACTUTE/IbHBIM ITOKPOBOM, HaYaJIbHBIE ITO-
TepH CTOKA. 3aTO YMEHBIIAETCS U CTAHOBUTCS! IIpEeHEOPEeXUTENHHO Ma-
JILIM MTOBEPXHOCTHOE 3afiepXXaHue. BumuMo He cienyeT HalOMUHATh,
YTO K CJIOI0 OCAIKOB BCE 3TO HE OTHOCHUTCSI, YTO U BJieyeT 3a COOOU
M3MeHEHUST COCTaB/ISIOLIMX BOJAHOTO U TEIUIOBOTO 0aJlaHCOB HAKJIOH-
HBIX TEPPUTOPUIA MO CPABHEHMIO C OIM3KUMU K TOPU3OHTATBHBIM. Cy-
LIECTBYIOT W APYTHe BO33PEHUS IO ITOBOAY BIMSIHUS YKIIOHA HAa CTOK U
BoaHoGanaHCcoBEIe cOOTHOWEeHHsI. B cBoe BpeMsa A.A. COKOJIOBEIM U
M. H. 3acnasckuMm («O0 ydere peayibHOI IUTOLAAH BOGOCOOPHEIX Hac-
CeHHOB ¢ KPYThIMH CKJIOHaMM». COOpHUK paboT 1o rugposoruy Ne 1.
JI., 1959) Obu10 BBICKA3aHO COOOpaXeHUe O HEeOOXOAUMMOCTU «BBO-
IUTh MOIPABKU K MOKA3aHUAM JIOXIEMEPOB IIPH COMOCTaBICHUU 3J1e-
MEHTOB BOJHOro 0ajaHCa Ha CTOKOBHIX IUIOLIAJAKAX C Pa3TIHYHBIMU
YKJIOHAMH» B COOTBETCTBUU C BhIpaxeHueM H(a) = H(0)-cosa, roe
H(a) — nefcTBUTENBbHBIA CNOH OCanKOB Ha MOBEPXHOCTU IPU yrie
HaknoHa o) H(0) — cioil ocankoB, 3aperMCTPUPOBAHHBIN HOXIEME-
poM. YMeHblleHHe UMCHHO OC3JIKOB, a He U3MEHEHUE APYTUX SNEMEH-
TOB BOLHOro 6anaHca, HEU3DEXHO MPUBOIUT K HEBEPHOH TPAKTOBKE
CUTyallMd. A BOT Jpyroe yIBepxiaeHue, npuHamiexamee M. M. JIsBo-
Buuy (Pexu CCCP. M., 1971): «Mcxoas U3 TeopeTUYECKUX MPEATIO-
ChIJIOK, OBUIO JOKA3aHO, YTO YKJIOH MECTHOCTU IIOYTH HE BJIUSET Ha
CTOK, TaK KaK He SIBIseTCs! (GaKTOpOM MHOHUILTPAILMM ITOYBEHHOIO
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MTOKPOBA, B TECHOI CBS3M C KOTOPO HAXOAUTCS CKJIOHOBBIA CTOK».
DTO HE COBCeM BEPHO Aaxe IUid cayyasi GOpMUPOBAHUS TIOBEPXHOCT-
HOTO CTOKA, JeWCTBUTCNBHO CBI3aHHOTO C MUHQUIBTPALIMOHHOHU CIO-
COOHOCTBIO [TOYBBI, HO B 001IEeM C/Tyd4ae — 3TO JIOXKHBIA BEIBOJ.

Crenyer Takxe UMETh B BUIY, YTO IJIyOMHA MPOMAayUBaHUS TTOYBB
h(0) (u3mepsieMasl 1O BepTHKaiu) OYAET OOMHAKOBOW [TPU JIOOBIX
YKJIOHAX, 3aTO TOJIIMHA IpOMOYeHHOro ciost (o) (M3Mepsiemas rep-
MEHAUKYNAPHO MOBEPXHOCTU CKJIOHA) OyHeT YMEHbBIUATHCS! C YBEAU-
YeHUEM YKJIOHA:

h(a) = h(0) -cos .

JIlng pacyeTa CpeJHUX CKOPOCTEH TeYeHUs BOJBI NPU YCTAHOBHUB-
nIeMcs ABHKEHUU Yallle Apyrux ucronbdyercst Gopmyna [lesun — Man-
HUHTA

v =KH%(sino)Y,

rne K — kKoabduuMeHT, YYUTHIBAIOIIUNA CONIPOTUBIEHHE IBUXKEHUIO
rmoroka; H — cpegHss MO XMBOMY CEYEHUIO IMyOMHA TOTOKa; o —
yroJl HakJIoHa JiHa pycna; y =0,5.

Buaumo nuana3oH U3MEHEHHST YKJIOHOB M CaMU YKJIOHBI B SMITH-
pUYECKOM MaTepuaie, KOTopeIM pacrionaran lle3u, OpliM HACTONBEKO
HEOOJIBLUIMMH, YTO MO-HACTOSILIEMY BOIIPOC O 3aBUCUMOCTH CKOPOCTH
TE€YeHMsI OT YKJIOHA TaK U He ObLI MocraBieH. [Ins peaqbHBIX TOPHLIX
Bo0TOKOB Y =0,17. IMEHHO Takoe, Oojee CUIIBHOE, YeM 3TO TIPEAIo-
JlarajJiock B MpUBBEIYHOM Mupe dopmyasl Hle3u, BnusiHue ykioHa Ha
CKOPOCTb TE€YEHHS U BpeMsl NOOETaHMsS WIM KOHIEHTPALMHU JOJIXKHO
MPUHUMATBCSI BO BHUMAaHUeE.

5.3. IIpocTpancTBEHHAA WHTEPHONALUS
METeOopOJOrHYeCKHX BeJHYHH B TOPHBIX YCIOBHAX

IlepBoe, ¢ yeM MPUXOAUTCHA CTAIKMBATHCS TUIPOAOTY-aHATUTUKY
B YCNOBUSIX FOPHOIl CTpaHBbI, — 3TO MECTPOTA PACIpERENEHUS Ocal-
KOB, YTO HEMEIJIEHHO BJEYET 33 COOOM MO3aUYHOCTL MOYBEHHO-pAC-
TUTENBHOTO TIOKPOBA U HEOJHOPOJHOCTD UCTIApeHUs U cToKa. [ToaTto-
My mpobGJieMa OCaJIKoB, Ha TEPBBIM B3I ABASIACH POPMANLHO Me-
TEOPOJOIMYECKON, B HE MEHBIIEH CTENMeHU MPUOOpETAeT MCKIIIOYU-
TEJIbHYIO 3HAUMMOCT [UISI THAPOJIoruU. Cpesit MHOTHX BaXXHBIX BOIIPOCOB
3TOM MPOGAEMBI CIEAYET BHIAEIUTb TPU OCHOBHBIX:

1) 0 HeOOGXOAMMOCTH U YCJIOBHOMI JHOCTATOYHOCTY YUC/IA METEOPO-
JIOTHYECKUX CTAHLIMIA U OCaAKOMEPHBIX IIYHKTOB M UX HE BCEra oIrpas-
JAHHOI U30HPATEIbHOCTH B IIJIaHE PACITONIOXEHUS OTHOCUTENILHO 3J1e-
MEHTOB MaKpo- U Me3openbeda;
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2) o0 ommbKax HaOM0OIEHNI C TOMOLIBIO OCAAKOMEPOB U HEOHXO0-
JMMOCTU BBEICHUS CYUIECTBEHHBIX MOMPABOK, 0COOEHHO Ha BBIAYBa-
HUE TBEPABIX OCANKOB;

3) o mpocTpaHCTBEHHON WHTEPNONSIIUA OCATKOB.

TlepBsIil BONpOC CBSI3aH C COLIMOMIOTMYECKUMU U IKOHOMUYECKH-
MM aCIEKTaMHM U JOJKEH NMPUHUMATBCS BO BHUMAaHUE KAK HEU30eX-
HbLA HaKT, ¢ KOTOPBIM B pa3HbIX TOCYAPCTBAX IIPUXOAUTCS CUUTATHCS
B IJIAHE WIM MMOHUMAHUS, WIX COXAJICHUS. YBBI, ceifyac B MUpE Ha-
CUMTHIBAETCS OOJbIIE 3aKPLITHIX BHICOKOTOPHEBIX METEOPOIOTHYECKUX
CTaHUUMA, 4eM BHOBb OTKDPBITBIX.

BTopotii Bonpoc onpeaensieTcss METOROJIOIMEN BHECEHUS ITONPABOK.
Ho nefcTBUTENBEHO NPUHUMUIUAIBHOE pElleHNe 30eCh CBSI3aHO C CO-
3MaHUEM HM3MepuTe/ieil OCalKOB HOBOI'O TIOKONEHUS, XOTA «HOBAas
’KU3Hb» B TUIPOMETEOPOJIOTUH U B 3TOM CIIy4ae HayHeTCsl He cpa3sy, a
JUIUb ITOC/Ie MHOTUX JIET MApajulebHONW paboThl CTapoil 1 HOBOIA arl-
MapaTyphbl.

Tperuit Bonpoc — mpeaMeT NpoPecCHOHAILHOIO MacTepcTBa U
NpeanpUUMYMBOCTU THIPOJIOTOB U METeoponoros. EcTecTBEHHO, YTO
3amaya yIayHOU UHTEPITO/SILMY B TOPHBIX YCIOBHSIX KacaeTCsl He TOJBKO
OCaJKOB, HO U APYIUX METEOPOJOTMYECKUX IEMEHTOB.

[Ipu mo6GoM ruapoOrMYecKoM aHanu3e, MPYU pacyeTax U MOACIU-
poBaHMM Beerna TpebyeTcs HameXHas MH(pOpMaLUsI O METEOPOJIOTH-
yeckux aneMeHTax. Y1 yem noxpo6Hee 3ta yHGOOpPMALUA, TEM JIyYLIE.
IMoaToMy NMPUHUUIHUAILHO BaXHOE 3HAYEHME MMEHHO I 'MAPOJIO-
UM NpuoGperaeT npobaeMa NMPOCTPAHCTBEHHOM UHTEPMOASLUMU Me-
TEOPOJIOTMYECKUX BTIEMEHTOB.

YeTko pa3nuyaroTcs AB€ CAMOCTOSTE/IbHBIE, XOTS M UMEIOIIME OIpe-
JEeJeHHYIO OOIIIHOCTD, 3aJa4H:

1) MHTEpMONALMA CTaTUCTUYECKUX IAapaMeTPOB METECOPOJOorUye-
CKHUX 3JIEMEHTOB (CpeIHUX MHOTONETHUX I'OJOBBIX UM MECSYHBIX Be-
JUMYUH, KBAHTWIEH KPUBLIX pAacIpeleeHUs U T.II.) MO TepPUTOPUHU
(knaccuyeckast 3aja4ya KIMMATOJIOTMK), CBOASALIASACS K MOCTPOSHUIO
rpapuyecKux UM HUGPOBBIX KApT UX U30JUHUI pasaIUYHOro Macul-
Taba;

2) VHTepnoasLusl CaMUX METEOpPONOTHYECKHUX BJEMEHTOB 3a OT-
JenbHble NaThl UK APYTME WHTEPBAJILI BPEMEHMU.

TlepBas 3amauya CBOOMTCH K Ha3HAYEHHIO B WHTEPECYIOLIMX HAC
TOYKaxX TePPUTOPUU CTATUCTUYECKUX [TapaMeTpPOB, BTOpAs — KOHK-
PETHBIX 3HAYEHUI OCAAKOB, TeMIeEpaTyphl, BIAaXHOCTU BO3JayXa U
APYruX METEOPOAOTHYECKUX 3NEMEHTOB (4aCOBBIX, CYTOYHBIX, MECSIY-
HBIX U T.T1.).

Bropas 3amaua 4acTO pEIHAeTcst HAMPSIMYI CIIoco60M OObIYHOMH
JIMHeHHOM uHTepnonsuuu. Ho B ropHBIX YCNOBUSAX 3TOT IIYTh IPaKTU-~
YECKM HempueMseM, Pa3Be TONBKO Uit YTOMUYECKOW TePPUTOPUH,
CIUIOLb YCHINTAHHOM METEOPONOTHYECKUMHU CTAHIUAMU. B ob1ieM ciy-
Hyae nenecoobpa3HoOil NPOLEAYPOU MNPEACTABIAETCI HOPMHUPOBAHUE
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IEPEMEHHOM 10 MOAXOMSAIIEH KIMMaTUYECKOU xapakTtepucTtuke. s
CYLIECTBEHHO ITOJIOXKHUTENbHBIX BEJIUYMH JOCTATOYHO YMHOXEHHE Ha
COOTBETCTBYIOLIMI HOPMUPYIOLLMI MHOXHMTEND (HanpyMep, Ha obpar-
HOE 3HayeHue cpefHell MHOrojeTHEH BEIWMYMHBI IONOBHIX OCANKOB,
TEMIIEPATYphl K BJIAXHOCTH BO3AyXa U T.I1.).

Onepauyst HOPMUPOBAHMS CBOAUT BTOPYIO 3a7ayy K pelIeHUIO Iep-
BOi1, TeM 6oJjiee YTO OCTACTCS HEOOXOAMMOCTh MEPEXOAa OT UHTEPIIO-~
JIMPOBAHHBIX HOPMMPOBAHHBIX BEJIMYMH IIyTeM 0OPAaTHOMN ONepanyu K
06BIYHBIM. CaMa e MHTepHOISIIUA JOCTATOYHO CTPOro OCYLECTBIS -
€TCsl B paMKax TPHMaHTYISUUYN — pas3fesIeHUs 36MHOM MOBEPXHOCTH Ha
CHCTEMYy INPUIETAIUX APYT K APYrY TPCYrOJbHUKOB, B yIjlaX KOTO-
PBIX HAXOJATCSI METEOPOJIOrMYeCKUe CTaHUMHU. Torma sl uHTepecy-
IOlleil Hac TOYKU BHYTPH J0OOT0 TPEYrOJbHMKA 3HAYeHUE METeOpo-~
JIOYMYECKOro 3jIEMEHTa OIpeAcsAeTCA KaK CpeHee, B3BEILIEHHOE MEXIy
TpeMsi U3BECTHBIMUM 3HAUCHUSIMU.

B xOHEYHOM cyeTe onpefeieHUe KIMMaTUYeCKUX BEIMYUH TeMIle-~
paTyphl M BJIaXHOCTM BO3[yXa B JIIOOBIX TOYKAX TEPPUTOPHHU OCOOKIX
3aTpydHEHMI MMOYTH He BhI3bIBaeT. I1o-HacTosieMy ClIoXHOI SIBIsSeT-
¢ mpobyieMa UCCIeNoBaHuUs MPOCTPAHCTBEHHOTO pacIpeneaeHus o0can-
KOB. JIJist TOPHBIX TEPPUTOPUI 3Ta MPODIEMa MPOAOIKAET OCTABATHCS
AKTYaJIBHOM U B NPUHUUIIE He peuleHHOH. HekoToprle ycreniHble pe-
aJU3alyuy JUISl OTAEIBHBIX pafOHOB BPSA JIM MOXHO CYUTATh OKOHYA-
TeJbHBIMM, K TOMY Xe OHM OOBIYHO OCHOBAaHBI Ha IPUBJIEYEHUHU pa3-
HOTO pOjAa MECTHBIX IOKA3aTeei, UTo JIMILAeT BCe ITOCTPOEHUS HeoO-
XOIMMOM o6IIHOCTU. B KayecTBe Takux IOKasaTeleil MOryT ObITh Ha-
3BaHbI BRICOTA HaJ YPOBHEM MOPS WIM PACCTOSIHUS IO BaXXHEHILINX B
JIAaHHOM palfoHe oporpachUyeCcKuX TOYEK WM JIUHUIM (Geper Mops, 0Ch
xpe0Ta).

BricoTa METEOPOJIOrM4eCKOM CTAHIMH — HauboJIee YaCTO UCIIONb-
3yeMbIil mOKa3areNb. 3aBUCMMOCTH XapaKTepPUCTHK OCALKOB, HAIpHU-
MEp CpeIHE MHOIOJIETHEHN rof0BOil CYMMBI, OT BBICOTHI Jaxe B Ipe-
fenax OTHOCUTEBHO HeGOBLIMX TOPHBIX Gacceiinos (10— 1000 km?)
MHOTHa JOCTATOYHO TECHBHI M BHIPA3UTEJIbHbI, & MHOTAa OYKBaJbHO
«pacchnarTcs». B HUX 3a/10)KeHa HEKOTOPasi HEOIpeIeJeHHOCTh. Bpsia
JIM CIEACTBHEM aHATN3a TaKUX 3aBUCUMOCTe MOXKET CIIYKUTh YTBEp-
XIeHHE: yeM OoJiblLIe BBICOTa, TeM OombliIe ocagku. YacTo 3To npocTo
HE COOTBETCTBYET ACHCTBUTEABHOCTU. Ho Takue 3aBUCHMOCTH MOTYT
OBITH OYEHDb IOJIC3HBI, €CIU K IBYXMEPHOMY IIPOCTPAHCTBY «BhICOTA —
0CaIK1» OTHOCUTBLCH KaK K HHTEPHOASIHOHHO-3KCTPaONISIIMOHHOK
IUIOCKOCTH, Ha KOTOPO MOXHO CTPOUTH LENYIO KIMMaTUYECKYIO Kap-
THUHY U3 KPHUBBIX JIMHUH, B TOM YHUCJIE M TUIIOTETUYECKHX, HO HE
MPOTUBOPEYALIMX JaHHBIM HabiroAeHU . Takue mocTpoeHuss MHOTAA
MOXHO OTHECTH K 00J1aCTH, MOTPaHUYHON MEXIY HAayKOH M HCKYC-
CTBOM.

B kauecTBe 1e1€Cc006pa3HOrO0 M MeHee CYOBeKTUBHOIO [10aX0na K
PELICHUIO 3alayd MOXHO IIPEeNJIOXKUTh MACK CO3MaHMsI HEKOTOPHIX
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MOAXOASIIKX «OporpaduyecKux Mep», XapakTepU3YIOLIUX MECTOIONIO~
KEHUE OCaJKOMEPHOro MyHKTa WIHM X000 MHTEPECYIOlIe Hac TOY-
KM Ha MECTHOCTH, KOTOpPbIE JOKHBI UMETh JOCTAaTOYHO TECHYIO Of-
HO3HAYHYIO CBSI3b C FOAOBON (CE30HHOM, MECAYHOR) CyMMOH ocai-
koB. C 3TOl LIEpI0 NMpPeaBapUTeNbHO CTAaBUTCS AUArHO3 B3aUMOJAEH-~
CTBUSI BJJATOHOCHBIX BO3AYIUIHBIX MACC C TOPHOM CHCTEMOM U BBISABIISACTCS
KIUMaTohOpMUpYIOLee HAaNpaBJieHUe UX BTOPXKEHUSI Ha FOPHYIO Tep-
PUTOpPHIO.

BO3MOXHBI pa3IU4HbIE CXeMbl KOHCTPYHPOBAHHUS «HHTEPIOIAIHU-
OHHBIX oporpaduueckux momeneit ocankos» (MOMO), HO UX Bcex
OOBEAUHAIOT YCTaHOBJIEHHBIE 3aKOHOMEPHOCTH TpaHCHOpMaLUH 110~
Jieit ocaakoB Hag ropaMu — 3¢ deKTh IPEeJBOCXOXIeHNSA, [IEpeInuBa U
3KPaHUPOBAHUS, YBEJIMYEHUE OCANKOB Ha HABETPEHHBIX CKJIOHAaX U
CHMXEHUE Ha MOABETPEHHBIX, YMEHBLIEHUE UX HaJ MEXTOpHAIMH KOT-
JIOBUHaMHU, IUMPOKUMHU NoNuHaMH U o3epaMu. Ilpu 3ToM ocobyro ponb
UI'PalOT BBIHYXIEHHBIM MOABbEM BO3AYLIHBIX MACC, UX MTyTELIECTBUE 10
JNIaOMPUHTY OOAMH U YIUEAU, BKJIIOYas pasHOro poaa OTKJIOHEHUsS U
Jlaxe NBUKEHUS BCISTh, NONMaJaHue B TYNUKHU NEpen TPYAHOMPEOao-
JIUMBIMU TIpeTpajaMu.

B xauecTBe TMHUM Hadajia OTCYETa BhIOMPAETCs: MOIXOMsIas U30-
TUIca WIK U30TUeTa, Orubaloiasi TOpHyIo CTpaHy ¢ HaBETPEHHOM CTO-
POHBI, KOTOpYIO OyneM cuuTaTh 0a30BOM M3onuHueit. Ha paccmaTpu-
BaeMOif TOPHOH TePPUTOPUU 0603HAYAIOTCS IBE TPYIIIEI TOYEK C (UK~
CUDOBaHHBIMU BBICOTaMM HaJll YPOBHEM MODPHA U MECTOIOJIOXEHUEM.
Tlepsag rpynna cCOOTBETCTBYET METEOPOIOIrMYECKUM CTaHHUSAM U MO-
CTaM, BTOpasi — TOYKaM Ha MeCTHOCTU (HAa30BEM MX pacuyeTHBIMU WIHU
penpeseHTaTUBHBIMU (PT)), 3HayeHHe CyMM OCaJKOB B KOTODPBIX HaM
He0OX0AMMO, HaNPUMEP, B IeJIIX MOAEIMPOBaHUS cToka. Eciu Bro-
pad rpyImna To4ek OIlpeesieHa caMoM MOCTaHOBKOM 3ajadu, TO Mep-
Basl CJYXKUT ISt oueHKM napamerpos MOMO.

O6pa3Ho roBopsi, peajaraeTcs Kak 661 MPONTH BMECTE C BiaroHe-
CYIIMMU BO3AYIUHAIMU [IOTOKaMU 4epe3 TOPHYIO CUCTEMY K HHTEpeCy-
IOLIEN Hac TOYKE.

TIpuBenem npuMepsl BO3MOXHBIX XapaKTEPUCTUK, U3 KOTOPEIX KaK
U3 3JIEMEHTOB MOTYT OBITh CJIOXEHBI MOAXOJALLHE KOMIEKCHBIE OPO-
rpacd4eCKUe MEpPHI:

e BoicoTa PT Hag ypoBHeM mMops uin 0a30BOM M30THUIICK, IUMPOKO
UCIOJIb3YEMBIIl B TMAPOJIOTUM U METEOPOJIOTUM apryMeHT, A;

e CpEIHSS BBICOTA MECTHOCTH hp B Kpyre pamuycom R u c PT,
ucrnonb3oBanHas ConrepoM enie B 1918 r. npu R =8 xm (P.T. bappu.
TToroma u xnumar B ropax. JI., 1984);

e pa3sHHUa Ahz MEXAY MakCMMaJbHOW BBICOTOIf M BrIcoTOi PT,
Haxo[sillecss B UEHTPE Kpyra panuycoM R, M3BECTEH BapHaHT NPU
R=8 xm (W.C.Spreen, 1947);

e MpEBEBIIEHUS AA MeXIy KOHLAMHU IPSIMBIX OTPE3KOB JIOMaHOM
JIVHUU.
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XapaKTepUCTUKU PaCCTOSIHUSL:

e Kpatyaiiniee paccrosinue L; mexay PT u 6azoBoit usonuHueit;

e JUIMHa rupporpaduueckoit muHuM (paccrosHue mexny PT u 6a-
30BOM M30JMHMEH MO MOCIEA0BaTENbHOM CUCTEME TalbBEroB) L,;

e [uivHa nipsaMoit Mexay PT u Touyko# mepecedeHus runporpadu-
YeCKOM TUHUHK ¢ Oa30BOM U30IMHUEN Ls.
XapakTepUCTHKU HANPAaBJICHUS:
e a3MMYT HallpaBJIeHUs] IBUKEHUS BIarOHOCHBIX BO3IYLIHBIX Macc

Ap;

e YIroJI MEXY NPSIMOM IMHUEN M HallpaBIeHUEM ABMKEHUS BJIaro-
HOCHBIX BO3IYUIHLIX Macc o.

XapakTepUCTUKHU OTKPHITOCTU (HOCTYIIHOCTH BIArOHOCHBIM BO3LYLI-
HBIM MaccaM):

e LEHTPANBHBIN YTOM O,, CEKTOPA Kpyra paguycoM R C IIEHTPOM B
PT, B mpenenax KOTOporo OTCYTCTBYIOT IpeBbilieHUs Han PT Gonee
3a)aHHOM BeUYMHE Ak (M3BecTeH BapuaHT — R=32 kM, Ah = 300 M,
W.C.Spreen, 1947);

e OTHOCHTENbHAsA BeNIUYMHa (M0 OTHowieHuio X 180°) yrna «mpo-
cBeTa» 3 MEXIy NBYMs KacaTenbHBIMHU, NIpoBeneHHbIMU U3 PT K uzo-
rurice, COOTBETCTBYOILEN BhicoTe PT IUItoc HEKOTOpOe NpeBHILIEHUE
Ah >0 ¥ HampaBJeHHBIMU B CTOPOHY 0a30BOM M30JMHUM; IPU 3TOM B
npejenax 30Hbl OTKPBITOCTH JTOJKHBI OTCYTCTBOBATh «OCTPOBa», OKPY-
JXKEHHEBIE TOH XX€ U30paHHOU U30JUHHUEH.

M3 nepeyrcieHHbIX UM IPYTHX TTOAXOSILUUX 31€MEHTOB MOTYT OBITh
COCTaBJIEHBI 1IeIeCO06pasHble oporpaduyecKre Mephl, KOTOphle MO~
TYT OBITH anpOOUpPOBAHBI AJIsi KAaKOM-IUO0 KOHKPETHOH ropHOit Tep-
PUTOPHH, & 3aTeM JJISl HEe XXe HCIIONb30BAHBl MPU UHTEPIIOISIIIUN
OCaNKOB.

IMocraBneHHoO#l 3amadye COOTBETCTBYET CBOM ONTMMAILHBINA Macli-
Tab Tonorpaduyeckoit kaprhl (3anekTpoHHoit I'MC) co cBouM ypos-
HeM reHepanu3aluu. Bo3amoxHo, 3To macirab 1:500 000.

Yuciio ucciaenayeMsix oporpaHYeCKUX MEP MOXET ObITh pa3MHO-
’KE€HO, HO IEMCTBUTENLHO NOAXOAAILMX IS HalleH 3a0a4y KX JODKHO
OBITP HEMHOTO.

5.4. JleIHNKHA M JIEIHUKOBBIII CTOK

5.4.1. OcHoBHbIE NOHATHS ¥ ONpeNeIeHus

Ecinu o6paTUThECst K Haubojee pacpoCTPaHEHHOMY OIpeaeIeHUIO
MOHATUSL WIEAHUK», TO 3TO «Macca Jibfa MPEeUMYLIECTBEHHO aTMO-
cepHOro NMPOUCXOXKICHUS, UCIBITHIBAIOLIAS BA3KO-IUIACTUYHOE Te-
4YeHHue N10J] BO3NEHCTBUEM CIUTBI TSXKECTH U NMPUHABLIAS (HOPMY IIOTO-
Ka, CHMCTEMBI I[OTOKOB, Kymona (LUMTa) WIM IUIaByded IUIUTB» [8].
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DTO BIOJHE [TOHATHAS, XOTS B OCHOBHOM JIMILIb KOHCTAaTUPYIOLIAS JE-
duHunus. Ho mockonbky gajiee B 3TOM Xe U3JaHUU, HAIpUMeEp, yKa-~
3aHO, YTO (PUPHOBBIA DacceitH — 4acTh rOpHOro JIEAHUKA, T.€. TEpPHU-
TOpHS, OTHIOAb HE 3aHsTas Maccoil Jbga, TO OYeBMAHO, YTO NpUBE-
JIIEHHOE OIIpeleieHUe CONEPKUT B cede HEKOTOpPOe BHYTPEHHEE Ipo-
TuBopedue. Ecniu B JomonHeHUE K 3TOMY oOpaTUTh BHUMaHHE Ha
HEKOTOPYIO HEOlpeaeIeHHOCTh CJIOBOCOYETaHUS «aTMocdepHoe mpo-
KACXOXIAEHUE», CMBICT KOTOPOIO KOHEYHO OYEBHJIEH, HO TOJBKO B CHILY
TOIO, YTO MBI 3apaHee KOe-4YTO O JICAHUKAX YXKe 3HaeM, TO, BOSMOXHO,
uesiecoodpasHo cHopMyIHpOBATh HECKONBKO HHOM BapuaHT Onpenesie-
HUs. YyTh HIKe OH OyAeT MPUBEICH.

IToBepxHOCTB cyiu pa3buTa Ha CUCTEMY PeYHBIX OacCeiiHOB CO CBOEH
CIOXHOM Uepapxuyeckoit cTpykTypoit. M1 B xaxmoM GacceiiHe, 60b-
LIOM ¥ MaJIOM, coBepluaeTcs oliiee BEUKOE IBMXEHUE BOJBI, KOTO-
poe MbI Ha3blBaeM Ha3eMHOM 4acThl0 THAPOJIOTHYECKOro UKIa. B yme-
PEHHBIX LIMPOTax ONpeleeHHOE pa3HOo0pa3re B 3TOT IPOLECC BHO-
CAT (ha30BbIC MPEBPALICHUS BOIBI — IEPEXO €€ U3 XKUIKOI0 COCTOSI-
HUS B TBEpIOE ¥ 00paTHO. BrimaneHue cHera, CHEroTasiHUE U JIENOBBIC
SIBJIEHMS Ha PeKax 4 03epax Co BCEMU CBOMMM NMpPobaeMaMM — J10Ka3a-
TEJIBCTBO 3TOMY. UTO X€ MOXHO CKa3aTh O BEICOKHMX IIMPOTAX U BLICO-
KOTOpbe, TIIE OCHOBHOE (ha3oBO€ COCTOsIHME BOAbI TBepaoe? B Bune
CHEra U JIbJla OHa U 371€Chb BBIMONHSET CBOIO THAPOJIOrHYECKYIO H K30~
TFEHHYIO Treosoruyeckyto muccuu. Ho BMecTo pedyHbIX 6acCEHHOB TyT
¢$YHKIMOHUPYIOT JIEAHUKOBEIE.

Jednuxoebstii 6accelin — 4acTh 10BEPXHOCTHOTO CJIOS 3€MHOM KODBI:

* 0hOpMUBLIASICS KaK eAMHOE MPHUPOJHOE Lieoe B nporecce QyHK-
LIMOHMPOBAHMUSA HA3€MHOM YaCTU TUAPOJOTHYECKOTO HUKIIa 3a AOCTa-
TOYHO JJIATENbHBII NEPUOJ T€ONOrHYECKOTO BPEMEHU U IMO3TOMY
YHacJaeAOBaHHas OT KJIIMMAaTUYECKHUX YCIOBUI MPOILJIOTo;

 CBSI3aHHas C CUCTEMOH ¢opM penbeda U orpaHUYEHHAsA BOLOpa3-
IeNbHOM NUHUEN (3TU Be MepBble 4aCTU OINpeaeNeHus!, o0Iue ¢ Ta-
KOBBIMM JUISI pe4YHOro OacceiiHa);

e SIBNIAIONIASICS, B CUIY OCOOBIX KIIMMATUYECKUX YCIOBUN (HU3KUE
TEMIEPATYPhl U JOCTATOYHOCTh OCAJIKOB), ONPEAEISIEMBIX COBMECTHBIM
BJAMSAHUEM IUUPOTHl U BLICOTHI Hajl YPOBHEM MODSI, MECTOM AMHAMMKU
BOJIBI, HAXOMSLIENCSI B OCHOBHOM B TBEPAOM (Pa30OBOM COCTOSIHUHU, U
€€ YIDIOTHEHUS B NOCIEI0BaTeIbHOM Nepexoe cHera B GupH, a ¢up-
Ha B JIe[;

e pa3mensoIasacs MO BHICOTE HA JBE 30HBI — BEPXHIOIO (IMUTAHUS,
HaKOIUIEHMSI) U HUXHIOW (a0Jsum);

e UMeIollas pa3pabOTaHHbIC MyTH (MTOBEPXHOCTHBIE, MOA3EMHBIE,
MOJ- ¥ BHYTPUJIEIHUKOBBIE) IBIKEHUS TaJOH BOIBI 3a Ipelaesbl Jed-
HHUKOBOTO 0acceifHa;

e OrpaHMYEHHas] KOHUAMHU JIEIHUKOBEIX SI3bIKOB U MMO3TOMY H3-3a
HACTyNMaHUsI — OTCTYNaHUS MOCJIeIHUX MEHSIoIIas CBOIO TUIOLIAb B
3aBUCUMOCTH OT JUHaMHUKH KJIMMaTa.
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JleOnux — OCHOBHOI 3JIEMEHT JIENHUKOBOTO OaccerHa, MpeacTaB-
JISIOLUI COOO0# CKOTIJIEHUE JIbJa, HAXOMSLIETOCS B ABMXEHUU U MPU-
HMMAIOLLETO B 3aBUCUMOCTH OT Mopdnon}:fmqecmx 0COOEHHOCTEN 3eM-
HOM MTOBEPXHOCTU PasMUUHble crieuuduueckue GopMbl.

Eciu cpaBHUTD ONPENEIEHHs pEYHOTO U JIEAHMKOBOTO 6acCeiHOB,
TO HETPYAHO YBUAETh YAUBUTEILHOE COYETAHUE CXOICTBA U Pa3TMYKSL.
IMpuposa u Ha 3TOT pa3 AEMOHCTPUPYET HaM 3aMeyYaTelbHbIN IpUMeEp
COBMEllleHUsI EAMHCTBA U pasHooOpasust. Takum o6pa3om, Oyiem BOC-
MIPUHKUMATE EAHUKY BMECTE C IPUJIETAIoIMMU K HUM CHEXHBIMU U
GUPHOBHIMYU MOJISIMHU, JABUHOCOOPAMHU, MOPEHBIM COIIPOBOXIEHUEM.

OyeHp BaXXHBIM OCOOEHHO IMpHY Pa3HOro poja pacyeTax ¥ MOJENH-
pPOBaHUU SIBJISIETCS MOApa3ieICHN)e JETHUKOB Ha JBE IPYIBL:

1) menavie (YMepeHHEIE, U30TCPMHUYECKUE) JLe0HUKU, TeMIepaTy-
pa NibJa B KOTOPBIX HIXE NEeATEALHOTO 105 (AKTUBHOIO, UCILITHIBA-
IOLEro CE30HHBIEC KOJIEOAHMSI TEMIIEPATyphl) MOCTOssHHA U OHM3Ka K
TEMIIEPATYPE IIJIaBJICHUS JIbJa;

2) x0a00Hbie (NOJISIPHBIE) AeOHUKY, UMEIOLLUE TOCTOSIHHYIO OTpH-
LATENABHYIO TEMIIEPATYPY JIbJa HUXe AESTEeBHOTO CI0sl (HEKOTOphIe
XOJIONHBIE IEAHUKHU, 0CO00 OONBIIONH MOILHOCTH, MOTYT UMETh B IpU-~
JOHHOM CJIO€ HYJIEBYIO TeMIleparypy).

Pa3zHoo0Opa3ue MophoI0oru4ecKuX TUIIOB JIeAHUKOB MPUBEIIO K CO-
3MaHKIO Pa3BEPHYTHIX Kiaccu®UKanuii, MTHOTAA B HEKOTOPBIX CBOMX
JETAIX U He BCerga onpaBHaHHBIX. K MOCIENHMM MOXHO OTHECTH
MHOTHE IIPOMEXYTOYHbIC BAPUAHTHL M PA3HOTO poaa yciioxHeHus. Ho
BBIJEJICHUE PSIta XapaKTEPHAIX TUTIOB BIIOJIHE ONPAaBAaHHO U JAaXe He-
HU30€XHO.

IlepBast rpymna, CBsI3aHHASI C NOKPOSHBIM 0ACOCHEHUEM:

1. lednurossie wyumosl — IUTOCKUE IEAHUKY C BIAZUHAMU U KYIT0JI0~
BUJIHBIMY BO3BBILICHUSMHM, OOJBILON IIOMAad U MOUHOCTH. Tpu ca~
MBIX 3HAMEHUTHIX IIKTa;

BocTroyHoit AHTapKTUABI, IUIOLIanb 9,86 MIH KM2, cpeaHss ToJ-
IIMHA MO pasHbIM oueHKaM 2 100—2600 M, maxcuManshas 4800 M,
3aJleraeT Ha NPUITOJHSATOM Hal OKEaHOM ILIATO;

3anagHoit AHTapKTHIWI, maomans 1,81 Max kM2, cpeqHss TONIIH-
Ha okoio 1100 M, oOBeANHAET apXUMeNar FOpHbIX OCTPOBOB;

I'pennannckuit, mwiowans 1,70 MiH kM2, cpenHsis TommuHa 1 700 M,
[IOYTH MOJIHOCTHIO MOKPHIBAET OJHOMMEHHBIHN, KPYITHEALINHA B MUpE
OCTpOB.

OcrTajlbHbIE TUIBI JIEAHUKOB TEPBOM IPYIIBI MOTYT TPAaKTOBATHCS
KaK DJIEMEHTHI JIEHUKOBBIX LLIUTOB.

2. Hllenvgposbie nednuxu, Kax MpaBuIo, IUIaByYMe, HHOTOA JOCTUTA-
IOLIME HA, UMeroLe GopMy TUTUTEI, OTPAHUYEHHOM CO CTOPOHEI MOPS
o0priBoM (O6apbepoM). TIpakTuuecky BCe COCpPeOTOYEHBI B AHTapKTH~
Jie, Tae 3aHUMAIOT IuToranb okono 1,5 MaH kM2 CaMblif U3BECTHBIA U
KpYNHEIT — wenbtoBuiit JegHuk Pocca (525 Teic. KM?) ¢ ero 3Hame-
HUTBHIM OXHOMMEHHEIM OapbepoM. I103TOMY MX MOXHO MHTEPIPETUPO-
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BaTh KaK CBOEr0O POja «CTOK» BOABI B TBepaoi dase, BpeMEHHO 3aKOH-
CepBUPOBaHHbI! Gin3 obnactu cBoero ¢gopmuposanust. lensdosoie
JIEMHUKY MOPOXIAIOT CaMble FMraHTcKue aiicoepru (mo 100 km mnu-
HOH u bonee).

3. Bvi600Hble ne0nuKku — NEAHUKU pasrpy3Kd KOHKPETHOH 4YacTu
MMOKPOBHBIX JIeAHUKOB. OTIMYAIOTCS OTHOCUTEJIBHO BBICOKOU CKOpO-
CTBIO IBUXKEHUS. 3aKaHUMBAIOTCS Ha IPEeAropHOM paBHUHE, MOPCKOM
nobepexse iy B Mope. Oco60 LHUPOKO pacIpoOCTpaHEHB! B AHTap-
ktuae ¥ I'pennanauu. Camblil KPYNHBIA BRIBOJHOM JNEAHUK — JIEI-
HUK JlamGepra B MHAMMCKOM (110 Ha3BaHUIO oKeaHa) cekTope Boc-
TOYHON AHTapKTUAL AKMHOK 470 KM U LIMpUHO#M ppoHTa okoxo 100
KM.

4. Ilpedeopubie nednuxuy — OOLUMPHBIE JIEMHUKOBEIE IMOJIS Y TIOJHO-
JKUS TOPHBIX XpeOTOB, 00pa3oBaBUIMECH NMPU CAUSHUU IPYII JOJMH~
HBIX JIEJHUKOB IPY BhIXoAe Ha paBHUHY. Kiaccuyeckuit mpumep —
JIeTHUK MajacnuHa, MUTaeMBIi rpOMaaHbIM JenHUKoM Chloapa U ero
cocensiMu (ropsl Cesitoro Mneu). IlpoTsixeHHoCTs poHTa NEeaHMKA
ManacnuHa BAOJE MOPCKOro mobepexbs (3auuB Asscka) — 65 KM,
IHa (63 MUTAoILUX JIEAHMKOB) 45 KM, Tuiomans 2,2 TeIC. KM2, Cpej-
Hsist ToJugrHa 610 M.

BTopasg rpynna — zoprsie aednuxu:

1. Jdoaunnvie — jIefHUKYA, PACIIONOXEHHBIE, KaK 3TO U CIEAyeT U3
Ha3BaHUsl, B TOPHBIX JOJMHaX, a UX (GUPHOBLIE NOJSA — B yauleobpas-~
HBIX PACIIMPEHMSIX B X BEPXOBBSIX; MHOTAA BBIAEISIIOT JEHIPUTOBEIE
JIEAHUKH, COCTOSLLUME U3 BETBSILLUXCS CUCTEM ITIaBHBIX JIEMHUKOB U UX
MIPUTOKOB.

2. Kapoevie — HeOOJbUIME JIEMHUKH, 3ajleraolime B Kapax (uup-
Kax) — 4YaureobpasHbIX YriyOneHUSAX NMPUBEPLUMHHOM 4acTU TOPHBIX
XpeOTOB, KaK NpaBWwiIo, OrpaHUYECHHbIE CBEPXY KPYTHIMU U OOPBIBUC-
TEIMUY CKaJINCTBIMU CKJIOHaMU.

3. Bucauue — HeOONbIIUE JESAHUKU, 3IECTAOINHAE BO BIAIMHaX B
BEPXHMX YacTSIX KPYTHIX CKJIOHOB M JEACTBUTENHHO HaBUCAIOLLIME Hax
HUXKenexaluei ronuHoi. Yacto mopoxaaoT 00BaIbI JILAA.

4. Bepuiunnbie — JeJHUKH, TOKPBIBAIOLIME OTAEIbHbIE TOPHEIE BEep-
UIMHEl (KOHUYECKME, TUIOCKKME) MJIM BYIKaHb! (JIEAHUKU GappaHKo-
COB — 3PO3MOHHBIX OOPO3/ Ha BYJIKAHUYECKUX CKIIOHAX WM JIEAHUKU
KaJpAep — BYJKaHMYECKHUX JCMpEeCCUil, BKIIOYAOIUX B ce0s KpaTep
WJIM IPYINY KpaTepoB).

BBeaeHns B 06MXOI TakKe HEKOTOpPhIE YaCTHhIE KiacCUu(pUKalUH,
CBSI3aHHBIE C PSIOM JOMOJTHUTEBHBIX AeTaleit. YacTp U3 HUX UMeeT
HaMMEHOBaHMe reorpadMYecKOro paioHa WIM TOPHOW CUCTEMBI, IIe
OHM HauboJiee pacIpOoCTPaHEHbI, HAIIPUMEP:

1. Tumanaiickuii mun — neHAPUTOBLIE JIEIHUKY, 3aNIOJHSIOILME IIPO-~
JOJIBHBIE JOMUHBI MEXIY ABYMs MapalieIbHBIMU XpeOTaMHu.

2. Typxecmanckuii mun (OH Xe KYHBIYHBCKUI MM MYy3TarCKui) —
JIOJIMHHBIE JIEAHUKH, NUIIeHHble MUPHOBBIX OacceifHOB M MUTaHUE
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KOTOPBIX OCYLLECTBILETCS 3a CYET CXO[a CHEXHbIX JIaBUH U OOBAJIOB
BHUCSYUX JIETHUKOB.

T'oBOpst O re0a0rMYecKoit U reoMopdOJOTHYECKON AESTENLHOCTH
JEHUKOB, CIeayeT OTMETUTDH INIaBHOE — MpeBpauieHue V-00pa3HbIX
nonuH B U-o6pa3Hble Tporu. Ilog nmocaenHUMU MOHUMAIOTCS TOPHbBIE
JIOJIMHBI, BHINTaXaHHbIE U NPeoOpa30BaHHBIE JIEAHUKAMMU.

Tenepp MMeeT CMBICN KpaTKo NMEPEYUCTUTh psin crnenuduyeckux
00pa3oBaHUil B JEIHUKOBLIX OacceilHaX Y Ha JeaTHUKAX.

Dupnossie noaa 3aHUMAIOT TEPPUTOPUIO BEpXHEH 4acTH JIETHUKO-
Boro GacceilHa, Iae, Kak M CjeiyeT M3 Ha3BaHMs, 3aJI€raloT MacChl
¢upHa (IepexONHOM CTaauyM MeXIy CHEroM U IJIETYEPHBIM JIBAOM,
uMeroLel NoTHOcTh 450— 800 xr/M> U BO3HUKAIOLUEN NPU YIUIOTHE-
HUU CHEXHOM TOJIUU NOJ JeHACTBHEM COOCTBEHHON TSDKECTH U Iepe~
MEXaLIUXCH MPOIIECCOB TasHUs-3aMep3aHus). HaxongaTcs sbliue rpa-
HULB] IUTaHUS JIEAHUKA (JIMHUU, Pa3lessioneif 061acT ¢ MOMOoXKM-
TeJLHBIM ¥ OTPULIATENBHBIM GalaHCOM Macchl). Boyib BepXHUX KpaeB
(UPHOBLIX M0JIEH OOBIYHO MPOTIATUBACTCS bepeuipyHd — OYEHD LIUPO-
Kasi ¥ rIybokast TpelurHa, BO3HMKalollash Ipu pa3pbise (GUPHOBOIM
TOMIIM U3-3a TEYEHUS JIbla B €6 OCHOBAHMHU U OTAEJSIOIIas [IOABUX-
HYIO 4aCThb I10J14 OT HEMOABUKHOI, MpUMEp31Uei K OOPBIBUCTHIM CKaJlb-
HbIM O60pTaM IUPKOB.

3otk aednuka — OTHOCUTENIBHO Y3Kasi M JUIMHHAsS 4acTh FOPHOTO
JIEAHUKA, CITYCKAIOLLAsICs BHU3 110 JOJUHE U LEIMKOM HaXoms1lascs B
30HE abisIuuu.

Hynamaku — u3011pOBaHHbIE CKAJUCThIC MOJHATHUS Hal MOBEPX-
HOCTbBIO JIEIHUKOBOro 1urta. Ha3BaHMe HCIONB3YETCS M IS TOPHBIX
JIETHUKOB. DCKUMOCCKOE CJIOBO, MTepellealiee B HayYHYIO JIUTEPaTypy.

Mopensr — Macchl 06J10MOYHOM TOPHOM MOPOXABI (OT CYTNHHKOB A0
r6I0), TIEPEHOCUMBIE U OTKJIaAbIBaeMBIE JIeAHMKaMu. JBUXynuecs
(BneKOMBlE) MOPEHBI MOAPA3eNsIIOTCS Ha MOBEPXHOCTHBIE (GOKO-
BbI€, CPEAUHHBIE U GPOHTANBHEIE), BHYTPEHHHE U MPUIOHHEIE, OT-
JIOXEHHBIE (OCTaBAEHHBIE JEIHUKOM IOC]IE €r0 OTCTYMaHUs) MOpe-
HBI pa3jIn4aroTCs Kak OCHOBHEBIE (LOHHbIE), oOpa3yroLiyecs noj aei-
HHUKOM U TIO3TOMY O4YE€Hb IJIOTHBIE, U aONSUHOHHEIE, 00JIee PHIXIBIE.
W3 0TNOXEHHBIX CIeayeT 0CO60 BBIICTUTh KOHEYHBIE MOPEHEI, OGBIYHO
OYeHb MOULIHBIE U KOTOpBIC Yallle BCEro HEOOXONUMO IpPEONOJIETh,
MOJHUMANACh Ha MENHNK.

Jledonadsr — cunbpHO pa3bUTHIE Ha OTHEIBHBIE TVIBIOBI YaCTH JIed-
HUKOB, MPUYPOUYEHHBIEC K 0CO00 KPYTHIM YUacTKaM JIEIHUKOBOTIO JIOXKa;
SIBJISTIIOTCS. MECTOM 00pa30BaHuUsl CEPAKOB.

Buympuaednukoesie kanaavt, noaocmu u 6000eMbi — pa3BeTBIICH-
Hasi CUCTeMa TYHHeJeHl, neniep u 6oJjiee MEJIKUX 3MEMEHTOB ApPEHaX-
HOH ceTH, 3alOJIHEHHBIX YaCTHYHO WIM MOJHOCTBIO BOMOM, 4acToO
HaXOAsLUEHCSa N0OA 3HAYUTENbHBIM JaBAEHUEM, HHOTIA JaXe MpeBhl~
warouuM 1000 xITa. ITorpscaer npumep nequuka CTuBeHC (FOro —
IOTO-BOCTOYHBIM CKJIOH ropsl Peiinup B KackanHbIX ropax), oka3as-
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wuitcs nonsiM Ha 0,1 dacth cBoero oOobeMa (HauMOOJIBLIAS [TOTOCTh
76x27x7,6 m).

Jednuroevie mpewuno: — pa3pbIBbl B JEOHUKE, CBSI3aHHBIE C [~
dopManusIMK paCTIXEHM, BOSHUKAIOUIMMH B MTPOLECCE €r0 IBHXE-
HUs. Pasnuuarorcs cnenyolye BUAL TPeLMH — MonepeyHbie (BO3HU-
KaloLye MO YCTyNaMM M feperubaMu Jioxa), NpOAONIbHBIE (sBIs-
IOIIMECH CIEACTBUEM BEIXOIa JIEAHMKA U3 Y3KOTOo MecTa B 6osee win-
POKOe€), JUaroHaabHble (13-3a pasInyus CKOpPOCTeH ABUXEHN JIbJA B
0oCceBONl W mepudepuitHON 4YacTaX JeIHUKa). [[auMHa TPEIUMH MOXET
UCYUCTATECS MHOTMMU COTHSMHM METPOB, IMMPUHA OT EAUHHUL 10 He-
CKOJIBKHMX JECATKOB METPOB, IyOMHa peaxo npessiiaeT 50 M.

Daemenmor abaauuonnozo mezopesvepa nogepxnocmu 1edHUKQ:

e 1eOHUKOBbIe GOPOHKI — OKDYIJIbIE BIAXWHEI C [MOJOTUMU OTKOCA-
mu auamerpom 40—80 M, pexe mno 200 M, ray6unoit no 15—20 m
BCTPEYalOTCA Ha YYacTKaX JeIHUKOBOTO SI3bIKA BAaJNM OT TPELUMH,
MHOTAA UMEIOT Ha JHE JICJHHUKOBBIE MEIbHUIIBI,

e 1e0HUKO8ble KOA00Ubl — BEPTHUKAIBHBIE HIUIMHIAPHUIECKHE 00pa3o-
BaHWUA B Tejle JieMHHKa AuaMeTpoM 1 —2 M, oOpasyioluecs y TpellyH,
HO COXpaHSIOLLMECS TOCIE UX HCYE3HOBEHUS YIPH CMBIKAHUU HX CTEHOK;

e 1e0nuK06bie cmoabl (2pubbl) — BaJYHLI UK TABIOK TOPHOM MOPO-
Ibl Ha JeJsaHOoM lbenectane (seicoToit 1,0—1,5 M), BO3BHILIAIOIIHECS
Haj MOBEPXHOCTHIO JieAHUKA (KAMEHb 3aliuuIaeT Jieh OT TassHUA NOX
BO3JEHCTBHEM MPSAMOMN COJTHEYHOI pagualuu);

o «<MypagbUHbBIE Ky4U» — KYTIOJOBUIHEIE MU KOHYCOBUIHBIE BO3BBI-
LIEHMS Ha JEQHUKOBOM SI3bIKE, MPUKPHITHIC 0GJIOMOYHEIM WIH 3€M-
JIUCTHIM 4exioM (OOBIYHO BhICOTON 1—2 M, penko mo 25 M); obpasy-
I0TCS1 B pe3yjbTare 6osee GBHICTPOTO CTaWBAHUSA YHUCTOTO JIbJA BOKPYT
IUTOLLAAY, 3aBaJICHHOX MOPEHBIM MaTepHaJIOM;

e cepaxu — 3a3yOPEHHbIE MUKW U LIMWIK, OCTPOKOHEUHbIE Iped-
HM, UIVIONOAOOHBIE OAIUHH, 06PA3YIOIIMECS IPY HEPABHOMEPHOM MpPO-
TAUBAHUU B MeCTax, e JIEQHMK pa3iaMbIBaeTcs, nepecekas KpyToi
ycryn (HanpyuMep, Ha JIENONaAe), U npeBpalaeTcs B PaCKONIOTYIO e~
ISTHYIO Maccy;

e CHe2a U Ab0bl KAIOWUXCcs — OCTPOKOHEYHbIC HAKIOHHBIE 3yOLbl Ha
bupHOBON MIM JIEJIHON NMOBEPXHOCTH, HAIOMUHAIOILUE KOJIEHO-
MpeKJIOHEHHbIE PUIYPHI KAIOLUXCS TPEINHUKOB (OTTyIa U Ha3BaHUe),
BO3HHUKAIOLLKE MPY OOJIBILOM CYXOCTH BO3AyXa U U30MpATEIHLHOM Tasi-
HUHU MOBEPXHOCTEN, IEPIEHAMKYISIPHBIX HANPAaBIEHUIO IPUXO0/A Ipsi-
MO COJIHEYHOM paigualyu, Ha y4yacTKaX, YCESIHHBIX peJKOM IrajJbKon
WM LEeOHEM; caMble KPYITHbIe 00pa30BaHus TaKOro THUIIA, JOCTHTAIO-
e 6-MeTpoBOIf BBICOTHI, BeTpevatoTcs B AHxax IOxHO# AMepUKH.

Daemenmot abaauyUuonno20 mMukpopeavedpa noeepxmocmu aeoOHUKA
(kopbr masanus):

o 1e0sHble KPYXHe6a — TOHKUE TOPU3OHTAIBHBIE MNACTUHBI JIbJA C
CHJIBHO H3pe3aHHBIMU KpasiMM, NMOMJEPXMBaeMble BepTUKATbHBIMU
JIeNSTHBIMM CTONOUKAMHU;
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o 1€OHUKOBbIE CMAKAHbI — BEPTUKAJbHblE UMIMHIPUYECKUE YIIy6-
JeHUs 1uaMeTpoM 3—35 cMm u Ty6uHon 1o 40 cM, oOpa3oBaBLIveCs 33
CYET HarPeBaHMsl COJHLEM TEMHBIX ITHUIEBAThIX BKIIOUCHHUH;

e 1e0sHble Combl — TIOBEPXHOCTHBIM CMOU NefqHHUKA, CIUIOLb U3b-
€NEeHHBIN JIeTHUKOBBIMUY CTaKaHaMM.

5.4.2. JlenHNKH Ha NMOBEPXHOCTH CYLIH

B uenoM Ha 3eMHO# cylIe jefHMKAMU MMOKPHITA IUIOLIANE OKOJIO
15 mIH KM2*. AGCOJTIIOTHOE U MOJABJISIIONIee IePBEHCTBO €CTECTBEHHO
ocraeTcst 3a AHTapkTunoi. IlpubauxeHHass KapTHHA pacnpefesieHus
oJIeJeHEHUs B MUpe naHa B Tab. 5.3.

CnenyeT OTMETUTh, YTO JIEAHUKH, HaxXOASILKUECd BHE TEPPUTOPUI
AnTapkTias 1 I'perniannmu u cocrasisiioiye Bcero 3,8 % or ux 06-
Ueid TUIoILaay, UrpaloT rPOMAgHYI0 pPONb B XU3HHU JIIOAEH BHICOKO-
rophs.

Huxe 1 psiga TeppUTOPUiA, UMEIOIIUX CYLIECTBEHHOE OJIEdEHE-
HHe, TPUBEICHbI TAKWE XapaKTEPHbIE BEIUYMUHBI, KAK CyMMapHas
TUIOLIANs NEAHUKOB (KM2), 00beM Nibaa (KM3), CpenHss TOJILUHA Jie-

Tabauua 5.3. Onenenenne cymu

Ilowans
Marepuxu

MJIH KM? %
AnTapkTiaa (C ocTpoBaMM, HO 6e3 12,52 84,1
IUIaBYYMX WIETBGOBBIX JIETHUKOB)
I'pennangus 1,80 12,1
EBpazus 0,23 1,5
Kanagckuit Apkruyeckuii apxurnenar 0,15 1,0
CeepHas Amepuka (6e3 I'peHnaHauy u 0,15 1,0
KaHazackoro ApkTHyeckoro apxuriesara)
I0xHast AMepuka (¢ OrHeHHoi 3emeii) 0,03 0,2
OcranbHoe 0,01 0,1
Hroro 14,89 100

Ipumeuanue. B mutepaType MOXHO 0OGHAPYXUTh U HECKOJBKO Apyrue 1udpsl. [To-
MHUMO IIPOCTO Pa3HULBI B OLEHKaX MHOTAA K JIEAHUKaM AHTApKTHAbl MPHYUCISIOT
1,54 MJIH XM? TIaBYYMX LI€Tb(OBBIX JEAHUKOB, HaXOOALUMXCS 3a TpeaejaMy CYILUH.

* OcHoBHag MHObOpMauusa 00 oJNICOEHEHUM CYIUM B3aTa U3 [NAUUONOru4ecKoro
cnoBaps (M., 1984) u xuuru JI.J. Jonrymuna u I.B.Ocunosoit «Jlennuxu» (M.,
1989).
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ASIHOTO MOKpoBa (M) (€Cnu B UCTIONb30BaHHBIX MCTOYHUKAX ObUTH IpHU-
BEAECHBI 0OBEMBI 3allaCOB BOIBI, TO MOCHEAHUE MMEPECUYUTAHBI B 00BE-
MBI JIbJa TIPY IIPUHSATOM MIoTHOCTH mocieanero 870 kr/m3). Jlng rop-
HBIX JEAHUKOB NOIMOJHUTENIbHO YKa3aHbl OCHOBHBIE PEKU, MUTaeMbIe
TAJIBIMU JEJHUKOBBIMUA BOJAMHU C 3TUX TEPPUTOPUH.

Ilokposenoe oaedenenue na ocmpoeax

1. Ucnanaust, nexnuk Banra-Mokynp (3anumarowwmit 72,4 % rwio-
wany oJjeneHeHus: octposa): 8538 km?, 3520 km3, 412 M (Makcu-
ManbHast TomrHa 1036 Mm).

2. nuub6epren (s uenom): 34854 xm?, 8670 xm?, 249 M; Bocrou-
Hoe u IOxHoe nepaHble nmoast octposa Cesepo-Bocroynas 3eMus:
7920 kM2, 2870 kM3, 362 M; 3anmagHoe JIEASHOE MOJIe TOTO Xe OCTPO-
Ba: 2880 km?2, 860 km3, 299 M.

3. Hogag 3emns: 23645 km2%, 9310 km3, 393 m.

4. 3emns ®panua Mocuda: 13735 km?, 2414 kM3, 176 m.

5. CesepHas 3emus: 18325 xm?, 5400 km3, 295 m.

6. Octpos Akcenb-Xeitoepr (KaHanckuit ApKTUYECKUI apXUIIENar):
11734 xm2, 3222 xm3, 275 M.

Toproe oaedenenue

1. Bonbuioit Kaekas: 1424 km?, 97 kM3, 68 m; Ky6anb, Kyma, Te-
pek, Cymak, Camyp, Kypa.

2. Cynrap-Xasra: 202 kM2, 14 xM3, 69 m; Annad, UHaurupka, Oxo-
ta, Kyxryit, Ynrbes.

3. Aurait: 1750 xm2, 97 kM3, 55 M; Upteim, KaTyHs.

4. Taup-Ilane: 16507 xm?, 1771 xm3, 107 m; Ceipaapbs, Tanacc,
Yy, Unu, Tapum.

5. Hamup: 9750 kM2, 966 kM3, 99 M; Baxw, ITsuax, Tapum.

6. Tunpykywr u XuHgypamk: 5900 xm?, 483 kM3, 82 m; Ianmx,
Wnn.

7. Kynbnyns: 11640 kM2, 874 xm3, 75 m; Tapum, 6€CCTOYHBIE KOT-
nosutbl BuyrpeHHero Tubera, YaHuzaH (SIHu3er), XyaHxo.

8. Kapakopym: 15400 km?, 3035 km?, 197 m; UHn, Tapum.

9. Tumanau: 33200 kM2, 6 640 kM3, 200 m; Unn, Fanr, Bpaxmanytpa.

10. IOxubie HoBosenanackue Anbnbr: 782 km?, 70 km3, 90 M; Kiry-
Ta, Yaurtaka M JOpyrue HeOoNbIUMe peKy, BIajaloiue B TacMaHOBO
Mope U Tuxuif okeaH.

B cnenyromieit CBOAKE KPYMHEUIUUX NIEAHUKOB MEpPA YKa3aHBl KX
IVIMHBI ¥ IUIOLIAAHM, a TAKXKEe MOCNeqoBaTebHOCTH pPeK, 110 KOTOPBIM
BO/a M3 KAXIOTro JIEHAKa MOMNaaeT B KOHLE KOHIIOB B OOJIbIINE PEKH,
KOTOPpHIE BCE 3HAIOT WIM, IO KpailHeld Mepe, JOJKHBI 3HATh.

Eepona

Boavuoti Kaexas: beserru, 18 xm, 36,2 km?%; Yepek-beseHruicKuit,
Bakcan, Manka, Tepek.
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Anonor: Bonbuuoit Aneyckuii, 25 kM, 86,8 km?; Macca, Pona.

Azun

Tano-Ulane: OxHBIH WHbIbYeK, 61 kM, 567 kM2, MHbUIbUEK,
Capoinxas, Akcy, Tapum, Tyr6envun, 36 kM, 314 kM2, Mysapr,
Tapum.

Mamup: ®eayenko, 77 kM, 650 km?; Cenpaapa, Mykcy, Cypxo6,
Baxiu, AMymapbs.

Kynnayns: Gonblliasi rpyrina aeaHMKoB Maccusa Jloumuans (7 160 M),
CBeeHUIT 0 KOTOPHIX He HaltneHo (Haubonee JAVMHHBIE U3 HUX OJIU3KU
K 30 KM);

JIEAHUKHU ceBepHOro ckinoxa: IOpynkait, XortaH, TapuM; neaHUKHU
IOJKHOTO CKJIOHA: GeccTouHas BNaguHa AKCalyUH C o3epaMu AKcail-
yuHKeNb u JIurred (BayrpeHHuit Tuber).

Kapaxopym: Cuauen, 76 km, 750 xm?; Hy6pa, laitox, HUua.

Buado, 68 xm, 420 xm?; Bpanpay, WUHa.

Banrtopo, 62 kM, 750 xM?; Bpanbay, UHA.

Batypa, 59 km, 285 km?; XyH3a, UHz.

Xucnap, 52 kM, 580 km?; Xynsza, Mux.

Tundyxyw: Tupnya, 30 kM, 170 xkm?; Apkapu, Mactymx, Yurpan,
Kyunap, Kabyn, Mun.

Xundypadxc: Yuantap, 32 kM, 260 xm?; SpxyH, Mactynx, Yur-
pan, Kynap, Kabyn, Mua.

lTumanau: Tanrotpu, 32 kM, 300 km?; Bxaruparxu, [anr.

3emy, 31 kM, 130 km?; 3emy-uy, Tucra, Bpaxmanyrpa.

Cesepnaa Amepuka

Yyeau. bepunra, 203 xM, 5800 km?; 3anus Anscka.

Konym6us, 68 kM, 1370 km?; 3anus Konym6us-Bait.

Bpanzeav: HaGecna, 87 xm, 819 km?, HaGecna, Tanaxa, IOkoH.
Anackunckud:. KaxuwnitHa, 76 xm, 580 km?; CycurtHa, 3anus Kyka.
Ceamozo Haou: Xa66apn, 115 km, 20000 km?; sanus AKyrat.
Croloapa-ManacniuHa, 113 kM, 45000 xM?; 3amuB AJisicka.
KackaBywuu, 75 kM, ...; KackaBynumi, 6udypkauus:

1) Ancek, 3anus Jlpaii-bai;

2) ozepo KuysitH, Yaitr-Pusep, HOkoH.

Yuruna, 88 kM, 200 km?; Yuruna, Konnep-Pusep, 3anus Anscka.
Knyrnau, 88 kM, 400 xm?; XKenepc, Vaiir-Pusep, IOKoH.
JloraHn, 80 kM, ...; Yuruna, Konep-Pusep, saius Andcka.
Bepezosoui: Taky, 53 xM, 596 km?; Taky, nponus CTUBEHC.

TFOxcnan Amepura

Ceseproe Ilamazouckoe naamo: Can-Tageo, 57 kM, 460 xM?; 3a14B
ITeHbsc.

Credden, 50 km, 200 km?; dbopa Beiikep.

Can-Padasns, 45 kM, 140 xM?%; propa Dnedanrec.
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FOxcnoe ITamazonckoe naamo: Yucana, 60 kM, 595 kM?; ozepo Jlaro-
ApxeHTtuHo, CaHra-Kpyc.

Hoeaa 3eaandusn
FOoxcrote Anonor: Tacmana, 29 kM, 157 km?; osepo Ilykaku, Yauraxu.

5.4.3. /IpnkeHue JieHUKOB

JIBUXKeHUe NeIHNKOB BO3MOXHO OCHOBHOE, Jaxe (PyHIaMeHTalb-
HOE, UX CBOICTBO, MO3BOJISIOIIEE BBIIOMHATH PYHKIMU, IpeaHa3HA-
yeHHbie UM Ha 3emie. Ho npencraepTe cebe Ha MIHOBEHHUE, UTO Jiel
He o0siaan Obl CBOMCTBOM TeKyuyecTH. KapTHHY IocneicTBUil 3TOro
(akra onucan Aptyp XONMC, OAMH U3 CaMBIX BbIZAIOIIUXCS [€ONOrOB
XX B.: «IToyTtu BCA Macca BOJBI OKEAHOB 0KA3aJIach Obl 3aKTIOYEHHOI
B TMTAHTCKUX JIEASHBIX TOJSIX, PACIIONOXEHHBIX BOKDYT MOJIOCOB U
061a1a10 UIUX OTPOMHOI MOILHOCTBIO. TeppuUTOpUM TPOITUYECKOTO IO~
sica ObUIU Obl TIECYAHBIMU U KAMEHUCTBIMU ITYyCTBIHSMMU, a JIHO OKea-
HOB — OOILMPHOM CONSIHON paBHUHOMK. 2KM3Hb MOTr/1a ObI COXPaHUTHCS
JIMLIb BOKPYT KPOMKH JIEASTHBIX MOJIel U B pEAKUX 0a3MCaX, ITUTAEMBIX
I0BEHUJIbHBIMU BOAAMU».

Ho Ha Haule cyacTee JEeIHUKHU OBUXYTCS, MX HOPMaJIbHasl CKO-
pocTh Konebsiercs rae-to B npenenax 0,001—0,010 mM/c, a Bo Bpems
KaTacTPpO(PUUECKUX MMOABUXKEK UX CKOPOCTh YBENMUUUBAETCS HA OJMH-
JBa TOPSIIKA U COCTABJIIET B 3TOM CJiy4yae OJMH M HECKOJIBKO MUJUIH-
METpPOB B CeKyHIy. M 3Ta, Ha NEPBbIA B3IMSAA XajiKas, CKOPOCTH CIia-
CaeT MUP U YeJIOBEeYeCTRO!

Hopmanbnoe npuxenue. [IpMHsTO cyuTaTh, YTO ABMXKECHUE NEXHU-
KOB CKJIa[ibIBa€TCs U3 ABYX COCTABINSIOIIMX — 34 CYeT BSI3KO-INaCTUY-
HOTO TeYeHMS U CKONbXEHUSI JIGAHUKA 110 CBoeMy JIoxy. CaMo JBuxe-
HUe obecrieyuBaeT MEPEHOC NEASTHOM MacChl U3 00NacTU HAKOINEHUS
B 061aCTh abnstiuy. MakCUMaJIbHBIA pacxojl 3TOM JIEIOBOM peKu Ha-
OmomaeTca Ha IpaHUile MUTAHUS, pa3AeNsIoleil 1Be Ha3BaHHbIe 00-
NacTH.

TpynHO, KOHEYHO, BOCIPUHUMATh CKOPOCTH ABVXKEHUS JIETHUKOB,
UCYHUCISEMble JONSIMU MUJUTUMETpA B CeKyHIy, HO MajeHbkas Tab-
JIMYKA CpaBHEHUS IIpU 3TOM OYAET NoJe3HOM:

0,001 mM/c — 0,0864 m/cyT — 31,5 M/rox;

0,010 mm/c —0,864 M/cyT — 315 M/rox;

0,100 mm/c —8,64 M/cyt — 3,15 xM/ron;

1,000 mM/c —86,4 M/cyt — 31,5 km/rox.

Ha negonanax nmpy HOpMaJbHOM peXUMe HabNI0malTCs CKOPOCTH
200— 300 m/rox (0,0063—0,0095 mm/c). [lpuseneHHste dPH COOT-
BETCTBYIOT [I0BEPXHOCTHOM CKOPOCTH, Jia ele Ha «CTPEXHEe» JIETOBOro
notoka. K 6eperam u J[HY NeIsSHOU peKu (€CIU HET CKONABXEHMS) CKO-
POCTH TeYeHUS CTPEMSITCS K HyMo. CUIbHOE HOTIONHUTENBHOE COIpO-
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THUBJIEHUE IBUXEHMIO TIPOUCXOAUT U3-32 HATIPSIKEHU M, BO3HUKAKOLIIX
Ha nepudepuu OCHOBHOTO .IIOTOKA JIbJA MEXIY IMOCAEOHUM M «3a-
CTOMHBIMU» 30HAMM B MECTaxX pacCIUMpeHUH JIGAHUKOBOIO A3bIKa MTOC-
Jie TIpeQUIECTBYIOLUMX U [IEPE] MOCIeAYIOIUUMU CYyXEHUSIMU. DTO 30 -
hekT Bo3neCTBUSA «TPETBETO UBMEPEHUS». JIeqHUK pU 3TOM Jedop-
MUPYETCSI U pacTpeCKUBAETCH.

Pacyers! HOPMAJBHOTO TeYEeHUS JeAHUKOB OOBIYHO 0a3UPYIOTCS Ha
npUMeHEeHUM TAaK Ha3biBaeMoOro «3akoHa» [nena. Ilo cytu nmena, 3To
nepeHeCeHHasd Ha [IISILIMOJIOFMYECKYIO IIOYBY M3BECTHAsI peoJiorhye-
ckas (peonorusi — obwedusnyeckas Hayka 0 TEYEHUU BELLECTBA) MO-
JeNib aHOMaJIbHO BSI3KOTO TeJla CO CTEIIEHHBIM 3aKOHOM (HeNMUHEHHast
KpHUBasi 3aBUCUMOCTU CKOPOCTH JedopMallMi OT HAIpsDKeHUs, Ipo-
XOAAUIAs yepe3 HayaJo KOOPIUHAT):

dv/dy = At" (dopma «3akoHa» ImeHa), n=1/m, A= 1/)V", 1=
=Mduv/dyy" (bopMa MOJIeN CTENEHHOM XUIKoCTH), m=1/n, L= (1/A)V".

31ech v — CKOPOCTb, M/C; du/dy — cKopocCTh pedopmaiuu, ¢,
Y — PpAacCTOsSIHUE OT JIEXHUKOBOIO NOXA, U3MepsIeMOe IEepPIICHANKY-
JIEIPHO MOBEPXHOCTH JIeAHUKA, UMEIOLICH Yron HAKJIOHA O, M; T —
Hanpsixenue (nasienue), ITa (ITa= H/M?); n u m — Ge3pasmepHble
nmokaszarenu; A U A — Ko3QOULMUEHTbI, UMEIOLHE COOTBETCTBEHHO
eqMHuLpl u3Meperus: (IMa-c)-L; Ila-c™.

Kosdduuuenrs! A B «3akoHe» [NleHa u A B aJIbTepHATUBHOM BbI-
paXXeHHU 3aBUCAT OT TeMIiepatypsl apaa; npu 0 °C xosddutimenr 4
MUHUMAaJEH, a A MAaKCUMAJIeH, C MaJeHUEM TeMIIEpaTypbl OHU U3Me-
HAIOTCS, U COOTBETCTBEHHO YMeHbIlaeTcs: ckopocTh (rpu —30 °C oua
MeHbIIIE «HYJIeBOro» BapuaHTa npubnusuteasHo B 100 pas). Ipyrumu
C/IOBaMU, NPY OYEHb CUJIBHBIX MOPO3aX NEAHUKMU MpebbIBAOT B Olle-
MEHEBIIEM COCTOSIHUM.

B peojoruu 1KMPOKO M3BECTHA MOIENb IIACTUYECKOHN XUIKOCTH
bunrama:

-1, = (dv/dy),

e u — Kod3(huULUeHT 6MHraMOBOM BSI3KOCTH IUIACTUYECKOTO Teye-
HUSI; T, — HayaJbHOE HaIlpsDKEHUE CABUTA, KOTOPOE CJIEAYET MPUIIO-
XUTB JJIsSI TOTO, YTOOB! Hayanach nedopmaiius.

Ecnu 1> 1), TO BelileCcTBO BeneT cebd Kak oOhIYHAA HBIOTOHOBA
XKUAKOCTD ITPH HAIPSKEHUSIX COBUTA T — T;,. BO3MOXHO, 4yTo Oonee
MOAXOANIE MOIENbIO IS TEUCHUS JIbJAa MOXET OKAa3aThCs Cleay-
IOILIAsT:

T—- 15 = Mdv/dy /)" wnu dvfdy = A(t—14)".

DTO KOCBEHHO MOATBEpXAaeT rpaduk «HampsxeHUe — CKOpOCThb
nedopMaLiu» i1 3aKoHa [J1eHa, moMelleHHBIN B IISIUOIOTHYECKOM
cnosape (c. 374), roe ero KpuBas SBHO He IPOXOMUT Yepe3 HAYAIO
KOOPIMHAT, YTO CIeJ0BaN0 OB U3 ero ypaBHeHusa. Ecnu xe monarars,
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yTO ISt JibAA Tg =0, TO TEPMUH «BSI3KO-IUIACTUYECKOE TEYeHUE» BO3-
MOXHO CJIEJIOBAJIO Obl 3aMEHUTH HA «aHOMAaJIbHO BSI3KOE HEHbIOTOHOBO
(HenMHEHHOE, CTEIIEHHOE)».

O6patumcsi Tenepb K CIOXHOMY IPOTHMBOPEYUBOMY BOIIPOCY O
CKOJIBXEHHUH JIEAHUKA TI0 ero JOXy. DTOT BOMpoc CHOpMyTUpOBaH
[JISIIMONOTaMU B JOCTaTOYHO OCTPOH (opme:

¢ IJaBHas 1eNb — OOHApYXUTh M MOHSATh IIPOLECCHl, TIPOUCXOAS-
u[Me Ha NefAHUKOBOM JTOXE;

¢ CO3MaHUE aNeKBATHOU TEOPUM CKONBXEHUA — OCHOBHAs Hepe-
LIeHHas npobyemMa QU3IUKU JIETHUKOB.

B pamkax 3TOoro ofHOro U3 CaMbIX «TEMHBIX» BOIIPOCOB [MSILUONO0-
TCUU BLICKA3aHb! CAEAYIOLIUE TOIOXKEHUS:

* €CJIM Ha KOHTAKTe JIEAHUKA U €ro JI0Xa TEMIIepaTypa HUXE TOUKH
3aMep3aHusl, TO CKOJIbXEHUE MECTa He MMEET;

* Ha CKOPOCTb CKOJIbXEHUS BIUAET BOJA, IPUCYTCTBYIOIAS HA JIOXE
JIeJHUKA.

[TocnenHee coobpaxkeHue cylIeCTBYeT U B Oonee KpaitHeit popMe:
BOJIA, HAXOASILIASACS MEXAY CONPUKACAIOIIUMUCS TOBEPXHOCTSIMHU eI~
HUKA U ero N0Xa U HAXOMSIUAsCS IOJ OYEHb BBLICOKUM JaBAEHUEM,
OTPBLIBACT NEAHUK OT JIOXKA.

ITonyTHO o0cyXzaaeTcss BOIPOC 00 MCTOYHUKAX BOABI U IYTSIX €€
MOoMajaHus Ha NeJHUKOBOE NoXe. Peub HAET O MOBEPXHOCTHOM TaloH
Y JOXAEBOH BOZE, MPOHUKAOIIEH MO KaHATAM B KOPEHHBIX ITOpoJax
JIOXa U B TeJle JICIHUKA, a TAKXKE Yepes JIEJSTHYIO TOJIIIY IO MPOXKUI-
KaM Mexay NeasiHbIMU 3epHaMu. OOCYyXOaeTcsl K BOSMOXHOCTDb IOSIB-
JIEHUSI BOJABI 32 CYET TEIUIOTH TPEeHUS U dedopMaruil.

Hrpaer 11 Boda Ty GONBIIYIO PONb B OCYLUECTBIAEHUU CKONBXEHUS
JIEAHUKA TI0 JIOXY, KOTOPYIO €U CKJIOHHBI IpunuceiBathk? Bee-taku
TPYZHO MPEATIONOXUTL MPOHUKHOBEHHME BOABI HA BCIO MOBEPXHOCTH
KOHTAKTa JIEAHUKA U JIOXA B YCIOBMSIX YYJAOBUIIHOTO JABNEHUS BbI-
ienexaiei Tonuu npna (oxono 106 IMa Ha 100-meTpoBOl rayGuHe).
Ckopee Bcero, IpU CKOABXEHUU NEIHUKA IO JIOXKY, €CIM OHO JeH-
CTBUTEJIEHO UMEET MECTO, pelliaiolliee 3HAUYECHUE UMEeT MTOSBIEHUE BO-
JISTHOM CMAa3KHM 3a CYET TEeMAOThl TPEHUS, YTO MPUBOLUT K CHIKEHUIO
KO3 ULIMEeHTa TPEHUS.

AnomanpHoe aBHKeHne. B quHaMuKe HEKOTODBIX NEAHUKOB BpeMS
OT BPEMEHU IPOABASAIOTCH aHOMAIUH — CKOPOCTh UX ABUXKEHUS HEO-
XHUJAAHHO PE3KO YBEIUUMBAETCS HA OAUH-BA IOPSIKA U Yepe3 KaKoe-
TO BpeMs BO3BpAllACTCA HA MpeXHUH ypoBeHb. B rnsiuonoruu mist
TAKUX SBAEHUNA UCIIONb3YETCS CIIELIUANbHBII TEPMUH — «ITIyJIbCALIUSI»,
a NeJHUKU, MPETEPNEeBaOILUe MYIbCALIMY, TAK U HA3BAHbI — <«IIyNb~
cupyouMMy». OnpeaeneHue «IylbCUPYIOLIUHA NeFHUK» SIBMWIOCH OBI
MOAXOMSAILUM, €CAU OBl NeJHUKOBBINA A3BIK TO MMPOABUTAJICSA ObI BHU3,
TO «BTATUBAJICS» OBl OOPATHO B ONPEAEACHHOM PUTME. 3[eCh XK€ MBI B
TeYyeHHe MHOTHUX JIeT HabmiogaeM HOpMaJibHOe NOBeIeHHUe NEAHUKA,
CMEHSIEMOE €ro KaTaCTPO(PUUYECKOH MOABHKKOH, M3-32 «CTPEMIICHUS»
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00J1aCTU MUTAHMS JIeJHUKA OCBOOOAUTHCS OT «U3NUIIHErO» HAKOII-
JIEHHOrO Ipy3a. 3aTeM BCE BO3BPALUAETCA B IIPEXHEE COCTOSIHHUE.

I'maBHble BO3HUKAMOIKE BOMPOCHl TAKOBBIL:

* YTO BBI3BIBACT MYJAbCALUIO?

* KaK 3TO BCE HauMHaeTcs?

¢ KAKOBBI IIPUMYMHBI KpaliHe GObLIMX CKOPOCTeH NBHXKeHUs?

Cpenu pacrnpoCTpaHEHHbBIX MHEHUMH ocofo monyisipHa TUIIOTe3a
OBICTPOrO CKONIBXKEHHUS JIEJHUKA 10 €ro JIOXKY MPU IOKA He OYeHb I0-
HATHOM YYaCTHM BOABI B 3TOM IIPOIIECCE. YCTAHOBJIEHBI CIEAYIOLIHE
¢akTbL:

e [TyJIbCUPYIOT JIEAHUKU JIIOOBIX TUIIOB U Pa3MEPOB;

o [IEPUOJ, MYABCAIUU MOXET AJTUTHCS OT eJUHUIL IO COTHHU JIET;

e akTHMBHAA (pa3a (rogsuxKa) cocTapisgeT MeHee 10 % mwtutenbHO-
CTU TIEPUOJA MyNbCALUU;

e IEpUOA MyJbCAUUM CJaraeTcs U3 JABYX CTaIMil — TOABMXKU U
BOCCTaHOBJIEHUS,

e [IpY ITOABHMKKE Ha JIEAHUKE IIPOMCXONUT Iepepacipene/ieH1e Mac-
ChiI JIbJAA 10 JUIMHE CBEPXY BHM3, HO 30HBL OTTOKA U BHIHOCA HE BITOJTHE
COOTBETCTBYIOT ODJIACTSAM AKKYMYISIUMU (MTUTAHUS) U abJISIIIUU.

e IOBEPXHOCTD JIEAHMKA BO BpeMsl MMOABMKKY HEAOCTYITHA, TeIHUK
Xa0TUYECKH pas3apobsieH WM PacKojoT Ha OTAEAbHbIE 6JIOKH, coXpa-
HSIOLME BEPTUKAIBHOE TONOXKEHHUE.

TlynscupyroUIMMUY HA3bIBAIOT JIEAHUKM, KOTOPLIM CBOMCTBEHHEI pe3-
KO BbIpaXKeHHble pejlakcauMoHHbIE KojebaHusi (Inmsiiuonoruyeckui
cioBaps, 1984). BooOliie-To pelakCanOHHEBIE KoJeGaHUs BOZHUKAIOT
B HEJIMHEMHBIX MEXaHUYECKUX CUCTEMAX, B KOTOPLIX OCOOYIO POJIb UI-
paioT JUCCUIATUBHBLIE SIBJICHUS — pacCerMBaHMe SHEpruM U3-3a BO3-
JEeHCTBUS CUJI BHELIHEr0 U BHYTpeHHEro TpeHus. [ocKonbKy pedyb MaeT
00 aBTOKONEOAHUSIX B NOBEAEHUU JICAHUKOB, IIOANEPKMBAEMbIX BHE-
IIHUMHU UCTOYHMKAMHU MAacChl U 3HEPTMU (HO He TpeOyoLUX OT Io-
CEIHUX UMEHHO MEPUOAUYECKUX BOZNAECUCTBUIA), TO MOCAEAHUE UMeE-
10T ONpEeAesICeHHYIO MEPUOAUYHOCTD, KaK BCErja B MPUPOJE HE OUEHb
YETKYI0 M OYEBMIHYIO, HO CTaTUCTUYECKM ITPOSABIAIOUIYIOCS BIIOAHE
onpeneneHHo. Kaxaplil Takoil Mepuoa AeIUTCs Ha 3Tallbl, COOTBET-
CTBYIOLLME MEMJIEHHBIM U OBICTPBIM U3MEHEHUSIM COCTOSIHUS peslaK-
CUPYIOUIEH CUCTEMBI, YTO ITO3BOJISIET PAaCCMATPUBATh PENAKCALIMOH-
Hble KOJieOaHUs KaK pa3pbiBHbIE. [TocneHUEe HECKONBKO UAEATU3UPO-
BaHHO MOXHO IPEJACTaBUTh KaK ITOCIEN0BATEAbHOCTD MEMJIEHHBIX U3-
MEHEHUU COCTOSIHUS JIEAHUKA, HAUMHAIOLMXCA U 3aKaHYUBAIOUIUXCS
CKa4YKOOOpa3HbIMU €ro U3MEHEHHUSIMU (pa3pbiBaMK). B sToM ciydae me-
pHOJ MEUIEHHBIX U3MEHEHUN MOXET ObITH OTOXIECTBJIEH CO BpeMe-
HEM peJlakcanuu (KOnM4eCTBEHHOM XapakTepUCTUKOM Ipoliecca pe-
JIAaKCallMM Kak IIpoliecca BOCCTAHOBAEHUS YTPAYeHHOTO PaBHOBECHS).

Bpemst penakcauuu (MMeHyeMoe [IISIIIMONOTaMU «CTajiueil BoccTa-
HOBJEHUS»), UCHUCIISIEMOE OT OKOHYAHUS MMOABUXKY JIEAHMKA 10 Ha-
yana CieAyollei, BMECTE CO BpEeMEHeM CaMOi ITOABUXKU (YCIOBHO
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paccMaTpUBaeMbIM KaK pa3pbiB HENPEPHIBHOTO MPOLECCa) U COCTaB-
JISIET «I1ePHOJ, MyAbcalu». MOXHO, KOHEYHO, TPaKTOBaTh U COCTOS -
HMe JISIHHKA [Tepel] ero 0YepeHOM Iybcaleil Kak HepaBHOBECHOe
Y €ro KaracTpopuueckyio MOABUKKY KaK CBOEI0 Poja pelnakCaloH-
HBIA po1ecc, MPU3BaHHBIA OCBOOOAUTH 0GIACTh MUTAHUS JIEAHUKA
OT U3NUINHENR MacChl bka. Ho B 3TOM cilyyae rmepuoj MeXay MOMeH-
TaMU Hayania JABYX OCHeN0BaTeIbHBIX MOIBUXKEK JOMXEH OBITh pas-
JIeJIeH Ha TpY 3Tana, COOTBETCTBYIOLIMX CIEAYIOLMM COCTOSIHUAM JIe/1-
HMKA: [TOABUXKA — BO3BpalleHUE B PABHOBECHOE COCTOSIHUE (penak-
calMs) — IIOCTEIIEHHBIM Mepexo] B HEPaBHOBECHOE COCTOSIHUE —
MOABUXKKA.

OnucaHHOe NpeACcTaBIeHUE BELUEH He UCUepITbIBAET IIPobaeMy, TaK
KaK He OOBSCHSIET MEXaHU3M BBIXO/JA JIEJHUKA HA pa3Hble YPOBHH €TI0
COCTOSIHUSI ¥ TOTOBHOCTD €0 K KaracTpoduyeckoil moasuxke. B To xe
BpEeMsi OHO IIO3BOJISIET YIOPSIAOYUTE HAUIU NIPEACTABAEHMS O [IPOUCXO-
JSILIEM U OLLYTUTb OOUIHOCTH MHOIMX (PU3MYECKUX MPOLIECCOB, CBSI-
3aHHBIX C PENAKCAIIUOHHBIMU KONeOaHUSIMU.

BuauMo cpeau riasLMONOroB CyLIECTBYET COLJIAaCHE OTHOCUTENLHO
TOU UAEU, YTO JIEMHUKOBbBIE TOABUXXKU BHI3bIBAIOTCS HE CTOJILKO BHEIL-
HUMMU BO3IEHCTBUSIMM, CKOJIBKO BHYTPEHHUMU CBOMCTBAMHU U OCOOEH-
HOCTSIMU CaMUX IeIHUKOB. B TO Xe BpeMs J0CTaTOYHO OYEBHIHO, UTO
BHEIUHUE COOBITHS (MHOTOJIETHAE KIMMATHYECKUe KOoJiebaHUs, 0Co-
OeHHO KacalolMecs BBIMANCHUS OCAIKOB M TEMIIEPATYPHOIO PEXH-
Ma) He MOTYT Heé BAMATH Ha COKpalleHUE MU YIUIMHEHUE BpEMEHH
MeXAY MOCNeAOBaTENbHBIMU IMOABWXKAMU JI000Oro MyAbCUPYIOLUEro
JIeAHUKA, a TakxkKe BoOOIlEe HAa CTaTUCTUKY BPEeMEHHBIX M IPOCTpaH-
CTBEHHBIX 3aKOHOMEpHOCTE! AaHOMAJBHOIO MOBENEHUS JIEAHUKOB B
pa3NUYHBIX TOPHBIX CUCTEMAX.

OjHako rmaBHLIM BOIPOCOM MpobGIeMbl OCTaeTcsi, KOHEYHO, Clie-
JYIOIMI: KAKOB MEXaHU3M PE3KOT0 YBENHYEHUS CKOPOCTU JBUKEHUS
JIeTHUKA, HAXOMSIerocs: B craanu mynbcaiuu? IToctapaeMcsi, XoTs
OBl NMPUOIU3UTEIILHO, OCBETUTH 3TOT BOIIPOC.

Jlen kak BelLLECTBO IOJNIOH ITPOTUBOPEUMIA — B 3aBUCUMOCTHU OT Xa-
paKTepa MpWIOXEHHOW K HeMy cunbl (ymap WiId IOCTOSIHHOE UIH-
TeJIBHOE BO3IEICTBUE) OH MOXET pearupoBaTh U Kak yIpyroe (aaxe
XpYIKOE) TeNo, U KaK IUIacCTHYHOe (M cITocOOHOE K TeueHH10). B aToi
MPOTUBOPEYUBOCTU CONEPXKUTCS OTBET HA MHOTME BOIPOCHI, BO3HU-
KalolllMe B JaHHOM KOHTEKCTe.

K KoHIly oTpe3ka BpEMeHU, OTCYUTHIBAEMOIO OT MOMEHTAa JOCTHU-
KEHMST TeJHUKOM IPUCYILIEr0 HMEHHO My PAaBHOBECHOI'O COCTOSIHUSA,
JIO MOMEHTA HAKOIUTEHHS B 30HE €ro MUTAHUS ONPeAeIeHHOro U305IT-
Ka MaccChl JbJa JIEAHUK MPUXOAUT B ONPEACNEHHOEe KPUTUYECKOE CO-
crosinue. I1pu atoM BenencTBue obbeMHoU nedopManuu U GopMoU3-
MEHEeHHUI 00bIYHO MIPOUCXOLUT TTOTEPS MPOYHOCTH JIEAOBOIO MOHONU-
Ta. B KOHLIEe KOHILIOB MPU HEYIePXXUMOM BO3pacTaHUM HAMPSKEHUH B
Tene NEAHUKA B IPUHIIMIIE BO3MOXKHBI IBa MCXOJa:
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e UBO JeA HEMEAJIEHHO PacTPECKaeTcsl U paspylIMUTCs, paclas-
LIKCH Ha OTHENbHbIE BEPTUKAIBHbBIE [JIBIObI;

e b0 CHauaja YCUIUTCS IIacTHyeckas aedopmaiius, HaKoIUie-
HUE KOTOPOH MOXET MPEBBICUTh OMpPEAENIEHHBIM IPefes, IOCNEe Yero
paspyIllieHue JpJa CTAHOBUTCS Hen30eXKHBIM.

Eciu HanpsokeHUs] B JIEAHUKOBOM ToJIE OyIyT COMPOBOXIATHCS
Pa3HOro poaa UMIYILCUBHBIMU COCTABIITIOLUUMY YUIH YAAPHBIMU BO3-
IedcTBUSMHU (TTaleHUe CHEXHBIX JJABUH U NeOBLIX OOBAJIOB, ceiicMU-
YyeCcKue MPOABICHUS), TO MOSBIAETCS BEPOSITHOCTD Er0 «IOCPOYHOIO»
pa3pyLueHHUS.

YTo Xe MPOUCXOAUT C MACCHUBOM JIbJa, pa3npobJeHHbBIM Ha OT-
JeIbHbIe BEPTHKaNbHBIE [IBIOBI BIULIOTh O CKAIBHOTO JI0XKA UIU, BO3-
MOJXHO, JO JOCTaTOYHO BbipaxKeHHOU MMOBepXHOCTU OoJiee MUHEPTHOM
HMXXHel yacTy negHuka? OH nmpruobpeTaet COCOOHOCTh K TaK Ha3bl-
BAEMOMY <«IJIbIOOBOMY» (0JOKOBOMY) CKOMBXEHHUIO. Temepb mepexn
HAMHU yXe€ He NeJTHONM MOHOJIUT, CIIOCOOHBIM IMOJ ACUCTBMEM Ha-
MpsOKEHUH TOJMBKO K IJIAaCTUYECKOMY TEYEHHUIO CO BCEMU €ro 0COBEH-
HOCTSIMU M B YaCTHOCTU C YacTO OMNPEAENSIOLIUM CUTYyalHuio «3(d-
(beKTOM TpeThero M3MepeHUs», a CUCTeMa Pa3pO3HEHHBLIX, XOTS U
B3aMMOAEHCTBYIOIIMX APYT C APYTOM BEPTUKAIBHBIX IPU3M. [1aBHOE,
YTO TaKasi CUCTeMa obpeTaeT CIIOCOOHOCTh CBOOOJHO ABUrATLC €U~
HBIM ITOTOKOM, UCIBITBIBAS TOJIBKO NOIpaHUYHbIE CKOMb3SI[HUE CTOM-
KHOBEHHUS C TAKUMU Xe TIbI0aMM, HO MOMABINUMU B «3aCTOHHBIE»
30HBI WJIEASHOU pEKU» C ee CY:XKeHUSIMHU U pacliMpeHUsIMH. VIMeHHO
TaKkoe 0CBOOOXIEHHUE IIOTOKA OT paHee CKOBBIBABIIUX €r0 ABUKEHHE
COOCTBEHHBIX IPAKTUYECKU HEIOABUXKHBIX 3JIEMEHTOB U IEXUT B OC-
HOBE MHOTOKPATHOI'O YBENMYEHHUSI ero CKOPOCTH U BGOOIUE caMoH
MOABUKKY NEIHUKA.

Hrak: paspywenue yeasHocmu AeOHUKa — NepeutHo, boicmpoe 06u-
JHCeHue — @MOPUUHO.

Cpenu rasiMonoros ObITyeT yoexaeHue, yTo MyJbCUPYIOLIUE e~
HUKM — 3TO OCOOBIA KJIACC JeNHUKOB, OTIMYAIOUIUIACS PSIOM MOp-
donoruyeckux ocobeHHOCTeM, U YTO TNABHAS 3aJaya — 3TO yCTa-
HOBJIEHHE JUIST KAXI0ro KOHKPETHOIO JIeJHUKA JUAarHOo3a — IYNbCH-
PYIOLUMI OH WU HEMYJIbCUPYIOIUWNA. B mornckax Takoil IHarHOCTUKH
NPEIOXEHEI CTATUCTUYECKUE METORBI B pa3HbIX MoguduKausax. ITo-
ABbICKUBAIKUCH Takue MOpQoMeTpUIECKHe oKa3aTeau (IUIOLaaH e -
HUKOB, OTHOLUCHUS IUIOLUANM MUTAHUS K IUTOLIAAU abmsLuuM, YKIO-
HbI TEJHUKOBBIX SI3bIKOB U T.II.), KOTOPBIE [TI03BOJUIM ObI YCTAHOBUTE
CBS3b MEXAY HUMM U JBYX3HAYHBIM KA4ECTBOM JIEAHUKOB: Ja — HeET.
ITockonbKy MOCHAENHEE OLEHUBAIOCh MO (PAKTUYECKUM HabNIOneHU-
SIM, TO BCErja OCTaBaIaCh HEOIpEeAECNEHHOCTb NPU BLIOOPE «HEITyJb-
CUPYIOLLUX» JIENHUKOB. [IpUCYTCTBYeT TaKxKe HEOIIpeACIeHHOCTh, 10~
poxnaeMmasi CaMOH CTaTUCTUYECKOU CYIIIHOCTBIO ITOHX0a.

CyllecTBYIOT JIM NpsIMble MUAarHOCTUYeCKUe ImpusHaku? Ecnu na,
TO OHU JIOTIXXHBI UCXOMUThH U3 aHANW3a yCIOBUY 3aJleraHUsT U3OLITOY-
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HBIX MAacC JIbia B 30HE MUTaHUSI U Mopdonoruyeckux ocodeHHoCTeR
¥X BMeCTUIUILA. Ecnu nocnegHee TakKoBO, 4TO COOCTBEHHAs CHjIa TH-
KECTH OOECTIEYUT B NEASTHOM TeJle, CKOBAHHOM C OOKOB KPYTHIMU CKaJlb-
HBIMH OTKOCaMH, JOCTATOYHO BBICOKME CXUMAIOLUE HAINpPSDKeHUs,
TO TOCJIEAHHUE He ITO3BOJIAT Pa3BUTHCS IpoIeccaM paspylieHUs Jiel -
HUKa. B 3ToM cnyyae yBenuyeHHas CKOPOCTh BA3KO-IUTACTUYECKOTO Te-
yeHUS OYIeT MOCTOSHHO KOMIIEHCUPOBATH JIOTIONHUTENBHOE HAKOTLIe-
HUE NIELOBOI MacChl B 30HE MUTaHUs. ECIU Xe nmpu HaNMYuK U36bITKA
NEIIHBIX Macc OynyT mpeobnagars CIBUTAIOLLNE UM laxe pacTAruBa-
IOLIME HAMPSKeHUsI, TO OMMCAHHBIN BhILIE MPOLIECC pa3pyILeHUs Nej-
HUKA HUYEeM He OyfeT OCTaHOBJIEH.

Bo3MOXxHO, UMeeT nMpaBo M Taxas IIOCTAHOBKA BOIpPOCa: ObITh MO-
XKET, BCE NENHUKY B MIPUHLIKIIE CIIOCOOHBI K MOABUXKKAM, OfHAKO I1e-
pUOJ PENAKCALMOHHBIX KONeOAHUH Y HEKOTOPBIX U3 HUX CTOJIb BENHUK,
YyTO IPOCTO HE MOT ObITh 3aduxcupoBaH? VMU caMu MOABUXKH HE
BCErZa CTONb pas3pylIUTENbHbI?

Bunumo yxe ymMecTHO MmogyMarbh O CO3NAHUM MHXEHEPHBIX METO-
JI0B OLIEHKHU BEPOSITHOCTH U Pa3MEpOB NENOBbIX MONBUIKEK.

5.4.4. JlennukoBblii CTOK

CnoBocoyeraHue «IeHHHKOBBIN CTOK» He BCerma IMOHMMAaJIoCh U
IMOHUMaeTCcs ofHo3HauHo. B Hauane XX B. rocniogcTBoBajx Mud, mnoji-
IepXaHHbI apTopureToM B. M. Onpaexona (1917) u JI. K. JlaBeitoBa
(1929), o npeobnamarolEeil poay JeIHUKOB B MUTAHUU pEK, HAMPHU-
mep Cpenueit A3un. CTporo ropops, 1eJHUKOBBIA CTOK — 3TO pe3yib-
TaT TasgHus HernocpeacTeeHHo nbaa (B.JI. Ilyneu. Pexu CpenHeit A3uu.
JI., 1965), u nmocTaHoBKa BONpPOCA O BKIIOYEHUU B 3TO MOHSITHE HO-
MONHUTENBHOrO CaraeMoro 3a CUeT TassHUS (QUPHOBBIX ITONIeH WUJTH Ce-
30HHOTIO CHEra Ha JISIHUKOBBIX SI3bIKAX SIBHO He ITpaBoMoyHa. Y cyast o
BCeMY, «CTPOTrO NeAHUKOBBII CTOK» AJISI BBILIEHA3BAHHOU TEPPUTOPUU
cocrasnsieT meHee 10 % obuiero croka.

PacueTwl TassHus cHera, ¢vpHa U Nbaa B JIEHUKOBbLIX (acceilHax
NPUHIUITMATEHO HE OTAMYAIOTCS OT TAKOBBIX B peUHbIX OacceitHax. Yro,
0e3yC/IOBHO, ClefyeT YYUThIBATH, TAK 3TO MOCIEAOBATENbHOCTH Tas-
HUSI CHayayia Ce30HHOIO CHera Ha sI3bIKax JIEJHUKOB, a 3aTeM, IOoCie
€ro UCYE3HOBEHHUS, YXKe HelOoCpeICTBEHHO JNbJA BIUIOTH J0 BbIITaje-
HUSI CHEra WM IIPUXOJAa YCTOMYUBBLIX OTPULATENABHBIX TEMIEPATyp.
HonxHa 6bITh yyTeHa Pa3HMLA B TUIOTHOCTU NIbA W CHera: Ipu Ipo-
YUX PAaBHBIX YCIOBUSIX CTAMBAaHUE JbJa MNPUBOLUT K Oonee BHICOKOH
MHTEHCUBHOCTH TIOCTYIUIEHUSI BOJBl HA MOBEPXHOCTh JIEMHUKA, YEM
CTauBaHUe cHera. TaJisle BOABI TEKYT 10 pa3paboTaHHOW MUKPOPYYEii-
KOBOH CETH IO MOBEPXHOCTH JIEIHUKA, YTEeKAIOT Yepe3 TPeUIMHBl U
JIETHUKOBbIE MENLHULIBI B €r0 [yOMHBI, HO, B KOHIIE KOHLIOB, BBIXO-
IST ONHUM WM HECKONBKUMU [IOTOKaMH M3 JIEAHUKOBBIX TPOTOB.
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Jng pexxiMa JIeAIHMKOBBIX PYYbeB U peyeK XapaKTepeH XOpOLUO Bhl-
paXeHHBI cyToyHbIi X0A. Iloce ucue3HoBEHUS CE30HHOIO CHEXKHOTO
ITOKPOBA TAIOLIKE JEAHUKOBBIC SI3bIKM CTAHOBSITCA OCHOBHBIM UCTOY-
HUKOM ITMTaHUST PEK BBICOKOTODL.

C segHuKaMM CBsI3aHa Ienadg cepus CrelMdUUecKnX SABIEHUI u
MPOLIECCOB: IPOPLIBBL O3€P, MOAMPYXEHHBIX JIEAHUKAMU, [IPOPHLIBHI
BHYTPHJIEAHUKOBBIX BOJIOEMOB, IJISILMANBHbBIE CEIeBbIE IIOTOKU, JIeJ0-
KaMeHHbIe JaBUHbL. Peub 00 3TUX OMMaCHBIX TUAPOJIIOTUYECKUX SBIEHH~
X MOMAeT B ciaeyiouleM noapasnene. Ho moutu Bce 3Tu IBAEHUS Cy-
4aloTCsd B OCHOBHOM U UCKJTIOYUTENBHO B ropax.

5.5. BepyeHapl — TeppUTOpHHM 0CO00 AKTHBHOIO
MOBEPXHOCTHOrO CTOKA

PaitoHbl KpalHero IpogBieHUs NTOBEPXHOCTHOIO CTOKOOOpa3oBa-
HUS M 3PO3MOHHOIO Pa3MbIBa HAXOMSITCS B IIpEeNax apyuIHON U oAy~
apuaHoOi 30H. OHU OOBIYHO MPUYPOYEHHI K INATOOOPa3HBIM HEBBICO-
KUM XpeOTaM, BO3BBILICHHOCTSIM, TPSAaM U yBajlaM, CIIOXEHHBIM MST-
KMMHM I'OPHBIMH TIOPOJaMH, HHOTHA ¢ Hosee TBepabIMU NIPOCIOHKAMU,
Yaue Bcero 310 mecyaHO-IMUHUCThIE WM [MeCTPOLBETHLIE TOMIUMY,
KOHIJIOMEPATHI, MEPTEJIU, JIecChl. belieHas 3po3us mpeBpaTuiia Takue
MOBEPXHOCTU B 3aMbICJIOBATble CUCTEMbI PHITBUH, O0pO3A, pycen, Ka-
HbOHOB U OCTPBIX rpeOHeld MIM OKPYINBIX BOAOPA3NENOB, IMOJIYYUB-
IUX crielM(pUyecKoe aHINIMHACKoe Ha3BaHUE «OeUIeHAC» — HYpHBIe
3eMJIH.

B Cpeaneit Asuu nogo6Hele 00pa3oBaHUs HA3BIBAIOTCS alblpaMi,
XOT$1 [MOCJIEAHUE MOTYT OBITh HHOTA PACYJIEHEHEI Y HE CTOJNb MIPEHeIIb-
HO, KaK 3T0 Mbl TpeOyeM OT HACTOSAIUMX OenaeHnos. OQHAKO albIpHI,
HauboJiee U3BECTHBIE CBOCH CeNeBOi AesTeNbHOCTBIO, SBJSIOTCS MO~
JTUHHBEIMM OeUIeHoaMU.

Penkue, HO CHMJIbHBIE JIMBHU, OTCYTCTBME PACTUTEILHOCTH, HH3-
Kasi M”HOUALTPAIMOHHAS CIIOCOOHOCTL U MOJATIMBOCTh pa3MbIBY FOp-
HBIX IIOPOA — BOT UCXOMHBIE MIPEAIOCHIIKY A 00pa3oBaHus OemieH-
JIOB ¥ HAHOCOBOJHBIX Celei.

OO6BIYHO TaKME CENEHOCHBIE AAbIPBI U OefieHIbl TUXO «M3HbIBAIOT
IIOJ, COJIHLIEM, HO B KOPOTKUE TUBHEBbBIE MTHOBEHMSI «IIPEAaIOTCs Kpaii-
Hell pacnyleHHOCTH».

W HTepecHBIM MpaBUIoOM, KOTOPOMY IIPUPOIA PEAKO UIMEHSET, AB-
JISIETCSl IPUYPOUYCHHOCTD CeJieBbIX OeUIEHNIOB K MepBOMY, Oollee HU3-
KOMY ITOSICY TOPHOro o0pamMJICHUs JOAUH U KOTIOBUH pa3HBIX pa3Me-
poB. Takue rpsabl OObIMHO BBIHECEHBI BIIEpe OT 60Jiee KPYThIX U BbI-
COKHUX CTE€H PEryMsIpHBIX XpeOTOB U CILTIOIUHON IMOJIOCOM UM ITyHKTHU-
pPOM 0003HAYAIOT TPaHUIy FTOPHOrO M pPaBHUHHOro MHUpOB. CejeByio
e TENBHOCTL OeUIEHAOB MOXHO, TAKUM 00pa3oM, OTHECTU K pa3psi-

150



/1y MOTPaHUYHBIX FUAPONOrMYECKX UHLIMIeHTOB. 1o 06e CTOpOHHI «rpa-
HULB» CTUXUS BeleT cebs mo-pa3HoMy.

Ha koHrakre Benuxux PaBHUH U CKaaUCTBIX IOp, B IOJIOCE, PO~
taHysiueics u3 Kanaanl uepes Bce CoenuneHnHsle lItatel, nHTEpECY-
IOUIME Hac TepPUTOPUU BCTPeyaloTcsl MoyTd mosceMecTHo. Ho ecth
CpenM HUX U 0co60 paduMHMPOBAHHbIE, NPeACTAIOLIME BO BCEH Kpace
NOMIMHHBIX OeaneHnoB. HazoseM HEKOTOpBIE U3 HUX.

Ped-lup-Feonenoc — Kanaackasi npoBuHLMSA Anbbepra, 6acceifH
p. Pen-Hup, npuroka IOxHoro CackayeBaHa. Dpo3usg ob6HaXua 30eCh
I1ACThI TTIOPOALI CO CKeNeTaMU JMHO3aBPOB U JAPYTUX [AEOHTONOTU -
yecKUX ApeBHocTell. Y ropoaa Ipamxennepa 31ech MOXHO BUIETH U
CNeJibl IMHO3aBPOB.

Kundup-bednendc — HaXOQUTCS 10ro-3anannee ropopka Kuiaup 6mu3
FPaHMIIBI KaHAICKOM MpoBUHIMM CacKayeBaH U aMEPUKAHCKOIO IlITa-
ta MoHTaHa.

Jonuna Bue-Maddu (4To yCIOBHO MOXHO IepeBeCTH Kak bosbiiast
['psi3uiiia) — pacmoyioXeHa B COTHE KUJIOMeTPOB BocToyHee Kuinup-
beaneHAC TakKe BO3J/le AMEPUKAHCKONM FpaHMULIBL.

beonend 6 2opax Xaiigyd (2261 M) u Bapno (2 105 m) B wrate MoH-
TaHa, pasfie/IeHHbIX TOJIMHOM BepxHeil Muccypu.

beonend npasobepexcos Manoi Muccypu B wurate CesepHas Jdakora.

bue- Fedaenoc (bonpiuue JypHble 3eMIU) — PACIONOXeHH Y 10ro-
BOCTOYHOIO Kpasg U3bEASHHOIo 3pO3Meil rpaHUTHOro MaccuBa Biak-
Xwic (2207 M), u3BeCTHOro MaMATHUKOM Ha rope PawiMop, riae us-
BasIHBI ILIECTUMETPOBBIE FOJIOBEI YETHIPEX BBIAAIOLUUXCS MPE3UACHTOB
CIOA — BawunrroHa, Ixeddepcona, JlunkonsHa u Teomopa Pys-
BeJIbTa, B MeXAypeube npurtoxkoB Muccypu [HaiieHH u Yaiit-Pusep.
31eCh TaKXe CAYYATUCh HAXOAKM MCKOIAEMbIX XKUBOTHBIX.

beonend ¢ b6accetine p. Cesepruiii ITnamm 6au3 ropoga Ckorcbnadod,
wrat HeGpacka.

B CxanucThIx ropax ciaenyeT ynoMsHyTh OeieH T IIPearopHoro 06-
pamnenus I'paHn-Mechl, maccusa B Mexnypeube p. Kosopamo u ee
npuroka [aHHUCOH BOJIM3U yCTh MocneaHero, mwrat Komopano. A Ha
wiato Konopano 6emnedn B ropax I'erpu, npaBobepexse p. Konopa-
no, wrar ¥Ora, u T'onybyro Mecy B 6acceitde p. [lyapko, npurtoka
JIntn-Komnopano, mrar ApU3oHa.

Boo0uie Ha matro Kojopano GemieHasl M CeleBble MOTOKM pac-
npocTpaHeHbl HeoObYaiiHO. B Mexaypeube pek Can-Xyad u Jluria-
Konopano, nuimset aBTOop ToMa «CeBepHast AMepUKa» U3 U3BECTHOM
cepun «Geographia Universeles Aupu bonu (Ilapux, 1935), «mwiacr
NMeCYaHUKOB MaJoi NPOYHOCTU PAclafaercs Ha 4acTd, oOpasys To
OTBECHBIE CTEHBHI B COTHM METPOB BBICOTHI, TO 3aBECHI C IOJIOCTIMU
HU1, TO OAIUHU U KOJOKONBHU (PaHTACTUYECKUX OYEPTAHUIA, CIaHIIe-
BaTble ¥ MHOIOL[BETHBIE [JIMHBI OOPA3YIOT KPYThiE OTKOCHI, U3PHIThIE
pBaMu, ¢ GeCYUCIEHHBIMU CTyreHsIMU... [logBYKHOrO MaTepuaia TaK
MHOTO, a CKJIOHBI HACTOJIBKO KPYTHI, YTO KaXIblil TUBEHb COPACHIBAET
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B KAHLOHBI 11€/1ble TIOTOKM U3 MECKA U MUJla: B HECKOJIBKO MUHYT Pyyej;
YUCTOW BOABI, 3aTEPSIHHBIA Cpeny MeCKOB, orpebdaercs Mo JaBuHojy
PSS, MaC/ISIHUCTast IIOBEPXHOCTh KOTOPOH HAIOMHUHAET I10 BUAY pac-
TUTABJIEHHBIA MeTall».

HHTepecHo, YTO AaXKEe B CPaBHUTEILHO KPYIIHbIX PEKAX 3TOTO paii-
OHAa MHOTIJa BMECTO BOMBI, MYCTH aXe O4EHb MYTHOW, TEYET CYCIEeH-
31 AOBOJIbLHO BBICOKOU IJIOTHOCTU. BOT HEKOTOpBIE IPUMEDPEI TAKOH
«runepkoHuentpauuu»; Juria-Konopano y KamepoHna npu pacxone
161 M3/c y= 1630 xr/m3, Tlapus y Juc-®eppu — npu 18 M*/c y=
=1670 xr/m3.

OdeHb XapakTepHbl GepjieHabl B rOopHOM oOpamieHUM Jomuyer
Cwmeptu, wtat Kanudopuus. CeseBble ITOTOKU CO BCEX CTOPOH 3ao-
HSTIOT 3TY BRITSHYTYIO AETIPECCUIO, PACIIONIONEHHYIO HUXE YPOBHA MODY
(-85 m).

BemieHaB — HACTONBKO BEJIUKOJIENMHOE U CBoeobpa3Hoe 3penuile,
YTO MHOIYE BBIJAIOLIMECS IIPeACTAaBUTENIM 3TOTO BUAa JaHAuiadTa
BMECTE C UHTEPECHBIMU COIYTCTBYIOMIMMHU OOBEKTAMU IPEBPATUINCh
B 3alIOBeIHUKK. DTO — HauMoHaasHble napku bemrennc (FOxuast Ha-
kota), Teomopa Pyssenvra (CeBepnas Jakora), [lerpudaiin-dopecr
(OkameHenslii jiec, ApusoHa), I'pacinenac (CackayeBaH), [IPOBUHIIA-
anbHbBl napk JinHo3aBpos (Anp0OepTa) M HALIMOHAIBHBIA MAaMSITHUK
Homura Cmepru (KanudopHus).

OnHolt ¥3 BeAWYANIINX KOTJIOBUH MUpa, K TOMY XK€ OKPY>XeHHBIX
MEePBOKJIACCHBIMU XpebTaMu, B gaHHOM ciyyae 310 TaHb-Ulaup n
Kyus-Jlyas, apngercs Tapumckas, 4aCTUYHO 3aCHIITAHHAs MEeCKaMHU
nycteinu Takna-Makad. [TocnenHioo ¢ cepepa, 3amana U 1ora oopam-
JIAIOT B BU/Ie TOPHBIX aBAHITOCTOB MEPEOBbIE IPAILI, MHOTHE U3 KOTO-
PHIX SIBIISIIOTCS BEJMKOJIENHBIMU Oe/IeHIaMU.

W3BecTHelit nipuMmep — ropbl Tomarar, ciayxXaulde aBaHIIOCTOM
Kynb-JIyHs Ha yyacTke MexXIy NOJMHOU mpopsiBa p. TusHagp u Mac-
cusoM Ceriporasrar (5210 m). Pycckuit nyremectseHHuK M. B. [les-
LIOB, moceTUBInMi 3T Mecta B 1889 r., nucan: «I'opel Tonarar oTin-
YaTCS HEOOBIYATHEIM pacWIeHeHUEM, OCTPOTOM rpeOHel U ype3Mep-
HOW KPYTU3HOM CBOMX CKJIOHOB. OHU MOBCIOAY M300POXAEHB! 1{EJIBIM
Ja0MPUHTOM Y3KHX, U3BWIMCTBIX AOJIMH M CyMpadHBIX YIICAUN. BTH
[1y0OKMe AOJIUMHBI M TECHUHBI, B CBOIO O4epedsb, Pa3BeTBJSIOTCS HA
MHOXECTBO NOOOYHBIX, ellle 00jee Y3KMUX MOJMH, JOUIMH M LIEJeH.
boka Bcex AOJMH O4eHb KPYTHI, & CTEHBI YUIEIMUI NTOYTH IIOBCEMECTHO
OTBECHBI; IMaficHUs Xe TeX U APYIHX Ype3BblyaiiHo Benuku. [TosTomy
ITOCJ/IE KaxXXA0ro OOMIBHOTO JOXKIS C 3TUX FOp HECYTCS C OMIYLIUTE b~
HBIM PEBOM U CTpAUIHOM OBICTPOTON MHOTOYHMCJIEHHBIE ITOTOKH, MC-
CSKaIOIIME BCKOPE M0 MPeKpallleHUN JTUBHSI».

K cesepo-Boctoky o Kamirapa, co ctoponsl Tsans-1lans, pacmo-
JIOXKEH AprasiblKTar, oTropoXeHHBIH oT TapuMCKoi paBHUHEI MeHee
pacwieHEeHHbIMHU I'OpaMy U SBSIOIIMIACS OJHOW M3 Ipsii 0OpaMIeHUS
I0ro-3aragHoro yrjia MeXropHoil KOTJIOBMHBI JKauiraH.
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Kensnunuensmae (Kamnuarar). Ovyedp miuHHas (okosno 250 xMm) u
yskast (6—12 km) rpspa, NopHMMaowasacs ¢ cesepa Han Tapum-
cxoii papHuHoi Ha 600— 1 000 M (MakCUMalbHast aOCOMIOTHAS OTMET-
ka 2723 M) ¥ cloxeHHas Ha 3amajie Cepo-XEATbIMU, a Ha BOCTOKE
KpAaCHOLBETHBIMHU Nopoaamu. MMeHHO BoNs Hee NPOXOTUT aBTOMO-
ouiabHas aopora Kawrap-Akcy.

Jyavmae. Huuudas (190 kM) u y3kas (6—12 kM) KpacCHOLBETHAd
rpsfa, BO3BBILIAIOLIAsICs HAX TapuMcKol paBHuHO#M Ha 600—800 M
(MakcuManpHasi Beicota 2408 M), baiickas menpeccus, oTaensouias
YynsTar oT ocHOBHBIX Hereil TsaHb-11laHs, B cBow oyepenpb Ha ceBepe
rpaHUYHUT C MON0COI OenneHnoB.

ITo onucanuio reosnora E. U. CenuadoBa, «Hysnprar — COBepLICH-
HOE apXUTEKTYpPHOE TBOPEHHUE, CO3NAHHOE CaMOil IIPHUPOHOH... DTO —
ropel, Hax “OTHeNKON” KOTOPBIX YCEPIHO pabOTaNu B TeYeHHE MHOTHX
ThICSIYEJIeTHI Boma U BeTep. VIMM CO3maHBl yaMBHTENIbHbIE (DOPMEI,
KOHTYDPBI KOTOPHIX, BO3MOXHO, BIOXHOBJISUTH CTpOUTENEH OyIquHCKHUX
XPaMOB...B KpyThIX CTeHaX casl [mopaXaeT YacTast CMeHa He TOJBKO CO-
cTaBa MOPOA, HO ¥ uX 1BeTa. [TMHBI Cephle ¢ TOMYOOBATHIM OTTEHKOM
YepenyloTCs € IMMHAMU HIOKOJaIHO-KOPUYHEBOTO MM CBETIO-KOPHY-
HEBOTO 1IBETa, CO CBETJIO-CEPHIMM IMECYaHUKAMU, KOe-Tie C HAJIeTOM
MaaXuTa, UK CO CBETIO-KOPUYHEBBIMH ... CKIIOHHI ... IIPEACTABIAIOT
co0oli y30p4yaToe pacylIeHeHe B BUJE PSIAOB TPEYTOIBHEBIX OAlIEHOK».

JIusBHeBol cenb B YynbpTare — 3TO «pPEBYLIMI ITOTOK XUAKON KO-
PUYHEBATO-XEITOMU TIIUHBL».

bemiennsl MpUCYlIM BOCTOYHON yacT¥ MOHIrOJLCKOro Antad U
BceMy T'obuiickoMy AJITal0, HO B OCHOBHOM OTPOraM M OOKOBBIM OT-
JeIbHBIM XpeOTaM HeOONBION OTHOCUTETHHOM BEICOTHI.

Ilo-6eneHIOBCKHU pacdyieHEHHI 3aMafiHble CKJIOHB! FOPHBIX MACCH -
BoB JI3yH-IxapranaHT-Hypy (3696 M) u bymbar-Xaiipxau (3 552 m),
IOTO-3alIaHbIe M I0XKHbBIE CKIOHBI XpebToB XacarT-XaipxaH (3 582 M) u
Xan-Taitumap-Hypy (3 155 M). B T'obuitckoMm Antae 6eiieH oOblueH
MOYTH BO BCEX XpeOTax.

IIpuBeseHHBIe BBIIIE TPUMEPHI OEAIeHI0B, C OXHOIN CTOPOHBI, HaK-
Gonee TUNWYHBL U IPKU, HO C APYTOH — HOBOJIBHO CITy4yaiHsl. IlepeyeHn
MOXeT ObITh IPOROJDKEH M PacIlpoCTpaHeH HE TOJIBKO Ha KHBIE TOPHBIE
CUCTEMBI, HO U Ha APYTUEe MAaTePUKU. BHOBb HECKOJIBKO MTPUMEPOB.

PacuneneHHast xonmucrast MeCTHOCTh (85x 17 KM) ceBepHee ropo-
na KoHCTaHTHHA, CIIOXEHHAs CepPhIMU INIMHAMHU U KPaCHBIMU KOHIJIO-
MepaTamMu, M OUKUe, IIIyDOKOU3pe3aHHbIE MeprejeBble Helnud biaua-
cKoro Ariaca B ceBepHOM Ainkupe (Adpuka), OenjeHasl B paiioHe
Anuc-CropuHre B ropax MaknoHHen (ABCTpanusi), B IycTelHe Heres
Ha tore U3pauwns (bnwxuuii Bocrok), B JIyHHOI nonMHe apreHTHH-
ckoii nposuHuMK CaH-XyaH (FOxHast AMepuKa).

Bemnennsl mupoxo pacnpocrpaHensl B CpenHeil A3uM, rae OHU
pacrosaraiorcd no nepudepun ropabix cucteM Taub-Ulansg u [Tamu-
po-Anast U B 0OpaMJIeHUM MEXTOpHBIX KOTJIOBUH. MIX MHOro B mect-
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POLIBETHBIX HHU3KOTopbsix, 3aronHsiomux HOxuo-Tamxukckylo ae-
npeccuio ot Jlapsasa no Kyruranra, B 3anagHoMm Konernare, B KOT~
noBuHax BHyTpeHHero TsiHb-111ansa, Taknx kak Koukopcekast wiu Kot-
medbsTIoOHHCKasA (Tokroryiabsckas), B I1puucchikKybe U, KOHEYHO, B
®Depranckoit gonauHe. O 3HaMEHUTHIX HEPraHCKUX aJbIpax U aAbIPHBIX
CeJisiX TIOrOBOPHUM IOAPOOHee.

Bronb 3eieHOro MaccuBa BO3ENMaHHBIX MMOJEH M CajoB ¢ ropona-
MU, KMILJAKaMY M apeIKaMu NPOTSHYIHUCH aleBO-XeJNThle Oe3xku3-
HEeHHBIE ITOBEPXHOCTH, Yalle BCEro MpeAeNbHO PAaCYlIeHEeHHBIE U OT
3TOT0 CTPaHHO TIpUTATaTeNbHbIe. DTH adbIpHbIE IPAAb] CIEAYIOT BAOMD
npexaropuit xpe6ToB PepraHckoro okpyxeHust — Kypamunckoro, Yar-
kanbckoro, Mepranckoro, Anaiickoro u TypKecTaHCKOro. :

®epraHckue axbIphl IPYIIIUPYIOTCS B TPU CAMOCTOSATENbHEIE 110710~
Chbl — 3aNaJHYI0, CEBEPHYIO U I0XHYI0. [lepBas U3 HUX NPOTSIHYJIACK OT -
ropona Xo[KeHTa BAoab npasoro oepera Cripmapbu U Kalipakkym-
CKOI'c BOAOXPAHWIMILA JO paitoHa rmocesika Auit. Bropas, cocrosiias -
13 YeThIpeX OCHOBHEBIX agelpos, — Yycr-Ilanckoro, Cypcanckoro, Ha-
MaHraHckKoro u Maiinucyiickoro, npoctupaercst Ha 130 KM OT HOJIMHBE
Yagakcag Ha 3amafe A0 paiioHa ropona TaiikyMbIpa Ha BOCTOKE.

Tpersst, 10XHas, mMojxoca, B COCTaB KOTopoi Bxomsar Karmyuraif-
ckuif, YumuoHckuit, Tanmazapckuil ¥ AHIUXAHCKUIN agblphl, UMEET
B JUIMHY [pUMepHO Te Xe 130 KM M, HaYMHajACh y ropoga YuMHUOH,
3aKaHYMBAETCS ropaMu Kapakugkbelp B MeXAypedbe HIDKHEro Tede- |
Hus aByx nputokoB Kapamapeu Kyrapt u Kapaynryp. :

AHIMXaHCKME afblpbl Ha3BaHBI 110 UMEHU ropoaa AHIMXAH, KO- -
TOPOMY OHH YTPOXaIOT CBOUMM ceJleBLIMU MoToKaMu. HanGonee cene-
OITaCHBIM SIBJgeTCs amplp bemily3, Bo3Belmaomuiics Ha 300—400 M
HaJ I0XHOI oKpauHoi ropona. ITnowans ageipa okoso 80 km2. Kpyrus-
Ha CKJIOHOB CWJIBHO PaC4yJIEHEHHOTO afbIpa XapaKTepU3YeTCs ClIeNyIo-
My iudpamu: 69 % ero TeppuTOpPUM MMEIOT YroJl HaKJIOHa, Ipe-
Bpllarowui 25°, 45 % — > 35°, 14 % — > 45°.

CeneBble NMOTOKK TMoaXomuay K AHavxany B 1914, 1932, 1934,
1945, 1953, 1956, 1959, 1966, 1967 rr. Ocobo mocrpagan ropoa B
1953 u 1967 rr. [ns ero 3auuThl Ha cagx agslpa Benibys moctpoeHO
42 cenexpaHuauiLa pa3HeIx pasmMepoB. HaHocoBoaHbIe cemu, mpuxo-
Jsiurve ¢ aaelpa, peako UMeOT TUIOTHOCTh, 3aMeTHO IMPEBBIILAIOUIYIO
1120 xr/m3.

Yyem-Hanckuii adeip (0 HA3BAHUIO HACEJEHHBIX IMYHKTOB UycT U
[Tam). MuTepecHsl okpyriieHHBIE LUMPEI, XapaKTepU3YIOLINE CTEIIEHb
pacyjeHeHHOCTH 3Toro GemeHaa (tabiu. 5.4).

I'ycrora MukpopydyeiikoBoii ceTu gocturaer 5 m/m2. B Menxkozeme,
CJIararoleM [MOBePXHOCTh aBIPOB, COAEePKaHUE YaCTUIL pa3MEPOM Me-
Hee 1 MM coctasisier 80—90 %, a MakCUMalbHBIE pa3Mephl OOJIOMKOB
OOBIYHO HE IPEBBIUAIOT 2 CM.

IToabupas (310 6pUTO eute B Mae 1978 r.) noaxoasuiuii o0bexT Wis
U3y4eHUst HOPMHUPOBAHUSI HAHOCOBOXHBIX Cejeit cpeau anpipos dDep-
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Tab6auua 5.4. Xapakrepuctuxu Uycr-ITanckoro deanenna

JInMHA pYCIOBbIX [ycToTa cetnt [Tnowanu Vil HakioHa
py DPYCAOBLIX BPE30B, BOIOCOOPOB, BOAOCOOPOB, Tpal
BpEe30B, M 2 2

M/M TBIC. M
50 0,25 1 65
100 0,20 6 50
300 0,10 50 40
1000 0,05 200 35

FaHCKO! JOMMHBI, MBI OCTAHOBWIMCEH Ha COBEPLIEHHO BEJIUKOJIEIIHOM
pacceitHe, MyTHBIE CeJIeBbIE BOABI KOTOPOTO BO BpeMsI JIMBHe BIMBa-
10TCS CTipaBa B pexy ['aBacail B TOM MecCTe, IlIe OHa MepecekaeT 10JI0-
cy Uycr-Ilanickux agbIpoB, CWIBHO pac4eHEHHEBIX aCHMMeTPHYHBIX
YBAJIOB, CJIOXEHHBIX KOHIJIOMEpaTaMU U CYTJIMHKAaMU U IMOAHHUMA-
OUIMXCHS Hal THUIIAMM OKPYXalWIMX JONAUH Bcero Ha 150—200 m.
Br1OpaHHEIi ceneBoit 6acceiiH IIoNIaaplo HECKOIBKO KBAAPATHERIX KK~
JIOMETPOB JIEXHUT B MECTHOCTH, HOCSIILEH 4epThl MOMTUHHOIO GeITeH-
Ja. VicuepyeHHBIe NIeHAPOBUAHBIMU Y30paM¥ MUKPOPYYEHKOBOM CETH
[JIMHUCTBIE CKJIOHBI, JUIUEHHBIE PACTUTEIBHOCTH, OKPYXKAIOT BETBSI-
UIUICs pYCcIoBOil 1aOUPUHT. BMecTe ¢ oCTpBIMH BOAOpPa3deIbHBIMU
rpeGHSIMM, HMHOTIA 3aTYIUIEHHBIMU (Yepe3 anplp NEeperOHSIOT cTaja
bapaHOB), Y OKPYIJIBIMU OCTAHLIAMU Ha CTHIKAX IpeOHell OHY CO3AAI0T
KaKOH-TO (haHTACTUYECKUN IPOCTPAHCTBEHHBIN Oapenned, OpHAMEHT,
TUTAaHTCKYIO0 MO3aUKy, KaK OBl CIOXEHHYIO M3 MHOXECTBA CepPO-XKeJ-
THIX [UIMT Pa3JMYHOM OCBEILUEHHOCTH B KAKOM-TO 1ie/IeyCTPEMICHHOM’
CHACTEME, B KOTOPO! [PUCYTCTBYIOT OJHOBPEMEHHO U Xa0C, U YIIOpSs-
JOYEHHOCTb.

Bo BpeMst 1MBHSA TakKoi aaslp HelpoxoauM. OTOBCIONY HU3BEPIAKOT-
CA TOTOKU IOXAECBOU BOJBI, IEPETPYKEHHBIE HAHOCAMU, KOe-T/IE CI10-
3a10T TPsA3eBble MUKPOIOTOKH, CIIOCOOHBIE MPOABUHYTHCS TOILKO HO
OnuKafilero pycna, rae MX CaMUX TYT Xe pa3MOeT, a UX MaTepuan
YHeceT HAaHOCOBOAHKBIH cestb. EnuHelil 1iyMmoBoit GOH cocTapnger 1ue-
JleCT AOXHsl, KaKoe-TO OyJIbKaHbe, XypyaHUe, FPOXOT MaJbIX U GOJb-
IIUX [IOTOKOB.

OueHb MOX0Xa Ha OIMCAHHBIE AABIPHl MTOJOCA OTOJIEHHBIX CKIIO-
HOB, BBITSIHYBLIMXCS IO TNpeAropbsiM Tepckeil-AnaTay BIOJIb I0KHOTO
Hepera o3epa Uccoik-Kynb. 3aecs, nipaBaa, HET CTOJb XeCTOKOro 6ej-
JIeHa, HO MOBCEMECTHBI IIPOSIBICHUS TJIMHUCTOrO Kapcra. bellieHbie
JIMBHEBble MOTOKHW Yepe3 MHOTOYUCTIEHHBIE BOPOHKYU U KOJIOJIbI UC-
4e3a10T B TOJILIE JIECCOBUIHBIX CYTJIMHKOB, 4TOOH!, IPOMYABIIUCH 110
MOA3EMHBIM rajlepesM U TYHHEJISAM, BHOBb M3JIUTBCS B PYCIO YEpeE3
Kakoe-HUOyAb OTBEPCTUE UIU Liesb. HeKOTOpEle MHOrOMETPOBEIE KO-
JIOALIBI C HOJITO COXpaHSAOLIENRCS Ha UX JHE BOLOH HaXe OMACHBI I
HEOCTOPOXHOrO MyTHUKA.



FTABA 6
OITACHBIE TUJAPOJOTMYECKHNE ABJIEHNA

6.1. IIpobaema

CruxuiiHple OeACTBUS CYLIECTBYIOT JUIIbL B CHWIY TOTO, YTO YeJio-
BEK YacTO XUBET M paboTaeT B MeCTax, KOTOpBIE SIBISIIOTCS apeHou
pa3BUTUSI OMMACHBIX TMAPOJIOTMYECKUX SIBIeHUM, UHOTAA U KaTacTpo-
dbuveckux. Mpouus cynnbbl 3aKII09aeTCS B TOM, YTO 3a4acTyiO TaKKe
TEPPUTOPUU OKA3bIBAIOTCS I10 PA3HBIM MPUYMHAM OYEHBb IIPUBJIEKa-
TeJTbHBIMU Uil OCBOEHUS K Aaxe 3aceaeHusi. VI omacHOCTh UX UCIIOIb-
30BaHMS MIPH DTOM MIPOCTO-HAIPOCTO UTHOPUPYETCS.

Kak yaepxarb nofeil oT rnpeObIBaHUsI Ha OMNACHEIX TEPPUTOPUIX?
Yro sToMy Melaer? Bo-nepBhIX, HeBepue oOBIBATEN B peabHYIO OMac-
HOCTb CTOJIb SIKOOBI JaIeKUX coObITUIL. OTCYTCTBHE OCBENOMIIEHHOCTH
00 yrpoXalouInX sIBJICHUSX, ITOPOXIEHHON HETIONHOTON WIM HCKaXe-
HUEeM UHGOPMAIUM, €€ HEMOMHOLEHHOCTBIO, HEYETKOCThIO, [IPOTH-
BOPEYUBOCTBI0. OKa3aBlIMECs HECOCTOSTEIBHBIMU IPOrHO3L U Ipe-
JYIpexXIaeHNs, BeI3BaBIINE JIOXHBIE TpeBOrK U Becrnokoiictea. Cyuie-
CTBYET OTYYXAEHHE MeXIy HaceJIeHMeM U BIaCTIMM Pa3HOro paHra
H3-32 OTCYTCTBUS NpodheCCHOHATU3MA MPH NpeaAyIpeUTeNIbHBIX K cIIa-
caTeJIbHBIX MEPOTIPUSITUSIX, @ TAKXXe TIPOMEICHUN U YKJIOHEHU TIpH
OpraHu3alyy 3KCTPeHHONH MOMOUIM WK MOCHeKaTOCTPOPUIECKUX KOM-
TeHCaLMui.

OyeHb BAXHO MTOHMMATh, YTO HACTOSILIAS OITACHOCTH UCXOUMUT HE OT
MNPUPOALI ¥ €¢ CTUXUM, a OT IPECTYNHOrO PaBHOMYILMS, IVIYIIOCTH,
ATYHOCTH M HEOCBEJOMJIEHHOCTH YeJIOBeKa, OOUTAIOLIETO CPeay IIpH-
POIHBIX SIBJIEHUI 0e3 OIVIIIKM Ha HUX U CIOXBATHIBAIOLETOCS JIMIID
TOIA&, KOT/a IpstHeT rpoM. Takoe NosoxXeHue Bellieii MHOTOKPAaTHO yCy-
ry0JsieT NOCNeACTBUS NPUPOAHBIX KaTacTpod. Takum obpasom, CTUXMIA-
Hble OeIcTBUS — sIBJIeHUe 6oJlee COLMAIbHOE, YeM NpuponHoe. MHorue
MIPUPOAHBIE ITPOLECCHI, COMYTCTBYIOLIME (hOPMUPOBAHUIO CTOKA U TeYe-
HUIO BOABI B peKax, OTHOCSATCS K pa3psny OMACHBIX WU BPeJHBIX THAPO-
JOrMYECKUX SIBIeHUM. DTO HABOAHEHMS!, Pa3HOTO poja [IPOPLIBHEIE a-
BOJKY, 3PO3US [I0YBBI, CEIEBHIE MTOTOKH, OMOMAZHYU ¥ MHOroe APYTOe.

BONBIIMHCTBO OMACHBIX TMAPOJIOrUYECKUX SIBJIEHUM, O KOTOPLIX peYb
noiiner HUXe, CBA3aHBI ITOYTU UCKITIOYUTEILHO C TOPHBIMU YCIOBUS-
Mu. bosiee noapoOHEIe cBeieHUsT 00 OINaCHBIX THAPOIOTUYECKUX SIBJIE-
HUSIX YUTATENb MOXET ITONYYUTh B MYOJIUKALMIX OTHOTO U3 aBTOPOB
3To# KHuru {4, 5].
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6.2. HaBoauenus

Ecnu Tekyuwias Boja mo KakKMM-THOO HmpMYMHAM He yMellaeTcs B
pyclie, TO OHa BRIXOMUT U3 OEPEroB U 3aTOIUISAET OKPYXAIOUIYIO TeppU-
TOpHIO. 3IeCh TeUeHe 3aMeIISIeTCS WIK CTAaHOBUTCS BOOOIIE HEBO3-
MOXHBIM, 4YTO CITOCODCTBYET 3acCTaMBaHUIO BOABl U ellle OOdbLIEMY
3aToIUICHUIO. Cpear NMpUYUH TAKOH CHUTyald¥ MOTYT OBITh Ha3BaHBI
TpH:

1) MCKIIOYUTEILHO OOJIBUION MPUTOK BOABI B PE3yabTaTE CTPEMU-
TEJIbHOTO CHEroTastHUsI MU OOMABHEIX JIUBHEN B GacceliHe pPeKy;

2) BeTPOBOI1 HAaroH BOMABI B YCThEBBIX ODJIACTAX pEK;

3) HeoXumaHHOe BO3HUKHOBEHME IIperpaabl TEYEHUIO PeKH — 3a-
B&JIBI, ONOJ3HH, JIeAsIHbIE MUIOTUHBI, 3aTOPBl U 32XOPHI.

Ype3sMepHOoe 3aTOILUIEHUE TEPPUTOPUM HaA3BIBAIOT HABOJHEHUEM.
CunbHble HaBOJAHEeHUs — 3T0 Beerna Oencrsue. Hanbosee CoxXHO cy-
JHUTH O BO3MOXHBIX pasMepax HaBOJHEHHU, BRI3BAHHBIX NIEPBOM NMpH-
YUHOM. BTH pa3Mephl BCerna CBSI3aHBl C BEIMYHHOK MaKCHUMATBHBIX
pacxoa0B, HO AajieKo He ofHo3HauHo. [TonHoe npexcrasieHue 00 uc-
TOYHUKE HABOXHEHUS MOXET AAaTh TOJBKO rUAporpad croka.

Hns onpenesieHUST BO3MOXHEBIX IUJIOLIAneil U BBLISACHUS KOHKPET-
HOIl TepPUTOPUU 3ATOIUIEHUS HEOOXOAUMO KMETh MH(MOpMAIUIO O
COOTHOUIEHWY PAacXOJ0B U YPOBHEH BOIEI 10 JUIMHE PeKH U O B3aMMO-
NefCTBUM PEYHOTO IMOTOKA C OKPYXAOUIEW MECTHOCTBIO TIPU TEX WU
MHBIX €70 YPOBHSX U CKOPOCTSAX. MHOTOUMCIIEHHBIE TOKaIbHEBIE OCO-
OeHHOCTH, OOBIYHO HE OTpaXKaeMble AaXxe Ha KPyImHOMACITabHEBIX Kap-
TaX, BHOCSIT CBOM KOPPEKTHBHI B OOLIYIO KapTHHY. PeasibHoe mpen-
CTaBJIEHUE O 30HAX 3aTOILICHUS NPU HABOJHEHHUSIX MOTYT JaTh, [I0Xa-
JIy#, TOJBKO a3pO- U KOCMUYECKHUE CHUMKH.

Bropoii BapyaHT HaBOAHEHUS OIpEnAesSIeTCs BEJMYMHOM pacxoia
pUTeKalolIeil CBepXy BOAB!I U CTEIIEHbIO BETPOBOrO BO3IAEMCTBUSA, 3a-
TPYAHSIIOUIETO BBIXOX 3TOU BOJBI B MOpE WJIM 03€pO.

W, HakoHell, TpeTUIl BapHaHT CBS3aH C 3aTOpPaMU U B MeHbLIeH
Mepe ¢ 3axopaMu. Ha kpynHBIX pekax, 0cOGeHHO TeKyILUX Ha CeBep,
COBMaJeHMe IT0JOBOABS C JIEIOXOAOM YacTO IPUBOAMT K 3aTopaMm —
MaCCOBBIM HarpOMOXIACHUEM JIbAWH, YACTUYHO NEPEKPHIBAIOIIUM ITYTH
TedeHUs Bomel. CleAcTBUE — IMOABEM YPOBHSI M JIOKAIbLHOE HABOAHE-
Hue. BTOMy CIOCOOCTBYET BCTpeda JIEAOXOAa € elUe COXPaHUBIIUMCS
HIDKE IO peKe JOCTATOYHO MPOYHBIM JieHOBBIM OKpoBOoM. Yalie Bcero
3aTOpHI IIPUYPOYEHE! K IIOBOPOTAM WJIM CYXKEHHUSIM PyCia, a TAKKE K
y4yacTKaM C OCTpOBAMY ¥ MPOTOKAMH.

B npuHIiMne Ha KaXIoi peKe BCTPedaroTCs y4acTKH, TAe 3aTOpHI
CIy4arTcs 0co60 yacto. OyeHp BaXHO MOHUMATh, YTO 000N 3aTop,
JaXe BO3HMKAIOUIMI B OMHOM U TOM Xe MecCTe, BCeraa cyrybo MHAu-
BUAyaNieH. B3aumoneicTBUE CUCTEMBI CKOIUIEHUH OOJIOMKOB JBIVH,
BOJAHOTO IOTOKA U PYCIoBodt MOPOMETpUU OIpefeNseTcs] BIIOJHE
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KOHKPETHBIMU (HU3UYECKMMU 3aKOHOMEPHOCTSIMU, HO OJHOBPEMEH-
HO 4 LieJibiM HaGopoM ciyyaiHocTelt. HazpaHHasi cuctema Bcerga uMe-
€T CBOU «KJII0YEBbIE TOUKU» U «LIEHTP paBHOBeCHs». JIMarHo3 3atopa u
paciio3HaBaHue ero oCoOBIX ToUeK sIBAAETCS HerpocToit 3amayei. Ho
ee pelreHue HeoOXoauMo, Ubo MCKYCCTBEHHOE BO3/elCTBUE UMEHHO
Ha HMX, 4 OHM 4alle BCEro BOBCE HE OYEBMIHBLI, MOXET NPUBECTU K
paccachIBaHUIO 3aTOPa U CHUXKEHUIO ONIAaCHOCTH HaBOAHeHUs. Boaneit-
cTBUA Ge3 ydyeTa 3TOTO YCIOBUSI UM HEIMGHEKTUBHBI, MU XE MOFYT
YCUJIWUTH ONACHOCTH HABOXHEHHS.

6.3. IlpopbiBHBIE NMABOAKH

6.3.1. O0mMe noI0KEeHHU

Boneluive yKJIOHB M mepeianbl BBICOT, 0CODOEHHO IpH CraaGoi
YCTOWYUBOCTU CKJIOHOB, AKTUBHOCTU [iSLMAIBHEIX SIBJICHUNW U Ceil-
CMUYECKUX BO3NEHCTBUAX, MHOTIA TIPUBOIST K NIEPeropak MBAHUIO peK
€CTEeCTBEHHBIMU IUIOTMHAMM, TIPOPEIBEI KOTOPHIX OBIBAIOT KaTacTpo-
tuyeckumu. COOBITHS TAKOTO pOAA BCErma HEOOLIYHEI M YHUKAIBHBI,
100 «BLIOPOC» BeJUYUH PACXOMOB, YPOBHEMH, CKOPOCTEH BBIXOMUT Aa-
JIEKO 32 rpepesibl o6bineHHoCTH. U yenoBus hopMUpoBaHUS IPOPHIB-
HOTrOo (hpeHOMEHA TaKKe UCKIIOYUTENbHB! K He UMEIOT HUYEro obilero
C OOBIYHEIM COCTOSTHMEM peKM U ee bacceifHa.

CaMBbIM XKMBOTPETELYILHMAM ACIIEKTOM MTPOOGJIeMEl 3aBAJIOB PEUHBIX
JIONMH, YIIENUi U KAHBOHOB IPENCTABIISIETCS OLIeHKA TPONOJKUTEIb-
HOCTH XH3HHU MMOAIPYXKEHHOIO 03epa. «BbuITL UMK HE OBITE», YTO IIe-
PECHJIUT — peKa WiIM gam0a, BOT B 4eM BOMpoC. A BooOlie Takue
03epa MOTYT ObITh BpEMEHHBIMH, CYLUECTBYIOIIUMU CIUTAHHBIC YaCHI,
JIHU, MeCSIIbI, WIHM € YCJIOBHO MOCTOIHHBIMU. MHTYUTUBHO MOHSIT-
HO, YTO YeM JOJIbLie MPONEPXUTCS IUIOTUHA, TO TeM, IIpU MPOYUX
paBHBIX YCJIOBUSIX, IPaHAMO3HEE TPOphiB. Martepuan, U3 KOTOPOro
NPUPOJA «CTPOUT» CBOU 3aBaJIBl, — 3TO O0JIOMOYHAS rOpHas ITopoaa
WU JIe.

6.3.2. IIpopsiBBI TOPHBIX 3aBAJIOB

Ocob0 KpynHEIE TOpHBIE OOBaJbl M OMON3HHU, IOJHOCTHIO Iepe-
KpPBIBAIOLIME TEYEHUE PEKU, IIPOUCXOAST JOCTATOYHO penko. OaHako
€CJIM UMETH B BUAY HE OTHEIBHYIO JOJIMHY WIM JaXe FOPHYIO CUCTEMY,
a BCIO IUJIAHETY, TO 3TO — YXE€ pealbHOE, BpeMsl OT BPeMEHHU Clyda-
foureecs cobwsiTie. Hykakue HagexXHble allpHOPHBIE IIPOTHO3BI 31ECh
MOYTH HEBO3MOXHBI, U CIIOCOOHBI IIPefOTBpaLEeHKs IIPOPbIBOB BCEraa
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NIpUBA3aHbI K KOHKpeTHOMY 00BbeKTy. HuXe npuBeAeHbl IPUMEPH! Bbl-
JAIOLIUXCS CNyJyaes.

Yuienwe p. Mug, paiton socbMuteicaynuka Hanra-ITap0ar, 1841 r.
Yactb ropet Xaty-ITup oOpyluniack, MojJHOCTRIO ITePEeKPhIB TEYECHUE
pexu Ha 6 Mecaues. Korga ypoBeHb BOAbI JOCTUT BEPIIMHBI 3aBaia, a
JuTiHa oOpa3zoBaBUIErocsl o3epa COCTaBMiia 56 KM, NPOU3OLUEN IpPO-
puiB. [Tono6Hoe sBeHMe TOBTOPUIOCH B 1858 T.

Omnonzens «I'xoHa» B poauHe p. bepuxu-Ianra (mpurtox p. Anax-
HaH[bl, Oacceiin [anra), okTsa0psb 1893 r. ITnortuna seicoToit 350 M.
Osepo mwiowansio 10 kM2 ITpopsanocs B aBrycte CIeAyIOLIETO Tola.
VYposeHs p. AnakHanaa y ropofa Cpunarap (90 KM HUXe 110 TeYEHHUIO OT
MeCTa NPOpBIBa, He myTaTh co ctonuueit Kaumupa) nmogHsuics Ha 50 M.

B 1950 r. ceficMuyecKui TONYOK BBI3BaT 06GBaJibl, KOTOPHIE IEpe-
KpbUIK TedeHus pek Jubanr u Cybancupu. [locienyiowmuit mpopsis
BBI3BAJI HABOJIHEHWE U Xa0C Ha rutowaay 775 kM2 B jonuHe p. Bpaxma-
TLYTPHI.

O6soMoyHag nmasuHa «MaloHmapka» (IlepyaHckue AHanl) o0beMOM
or oxaHoro o 1,6 mapa M3 25 anpens 1974 r. obpasosana 150-MeTpoByio
naMm0Oy B yuense KBeOpama-Kovakali, BRIXOASIEM B HOJAUHY p. MaH-
Tapo (0acceliH Vkasid, AMa30HKH). BO3HUKIIee 03€pO IPpHU MaKCH-
MAJLHOM HATOJHEHUM uMeno obbeM 670 MaH M3 u AauHY 38 KM.
IIpoprIB cocTosuicst 8 uroHs. BrlcoTa IpopeIBHOM BONHEL Y DCMepabibl
(15 xM Huxe mam0Obl) cocTaBmwiIa 35 M.

W3BecTHHI ¢iy4yau, Koraa OvrIcTpasd NpoXoJKa KaHala B TeJie 3aBa-
Jla TUKBUAUpoBana yrpo3y mnpopeiba. Tak nmocrymnuwin B CIIA ¢ 3a-
BaJioM, ciay4yuBlIuMcs 17 asrycrta 1959 r. Ha p. Maaucod, MoHTaHa
(28 mua M?), ¥ B TamKUKUCTaHe C 3aBaJIOM, IIPOU3OILENIIUM 24 arpe-
st 1964 r. Ha p. 3epaBuraH 6;1u3 ycres p. @anmapss (6oee 20 MIH M3).

Huorga ropHble o3epa 3aBaJIbHOTO IPOUCXOXACHUS CYLIECTBYIOT
CTOJISTHSIMU, U TEM HEOXKUAAHHEE OKa3bIBACTCH MX MPOPHIB. Tak ciy-
Yuwiock ¢ o3epoM SAluuHKyAs (Anaiickuii xpedet). O3epo OvUIO pac-
MOJOXeHO Ha BhIcoTe 2616 M 3a 170—250-MeTpoBoit 1amboii Tpex-
coTjieTHero Bo3pacrta. B 1966 r. rmocie MHOTOCHEXHOM 3UMBI U XOJIOA-
HO BeCHBI MIOHb OKA3JICS 3KCTPEMATLHO TEIUILIM. B 03epe cKonmiock
6,6 MyH M> Bozbl. 18 MIOHS U3 Tesa 3aBajia CTAlM BHITAJATh KaMHHU,
a 3aTeM IMOCIeH0BAT MTPOpHIB. B TeyeHue 2 —3 4 03epHAas Yallla OmycTe-
J1a. 10-MeTpoBEIif BT CO CTPALIHBIM peBOM MOHECCS BHU3 MO YILENbIM
pek Terepmay u Mcdaiipamcail. MakcuManbHBI pacxoA COCTaBWI
2000 M3/c.

6.3.3. IIpopsiBbl 03ep, MOANPYKEHHBIX JIeXHHKAMHA

OnHoit U3 caMbIX KPYTIHBIX MISLMATBHBIX KATaCTPOd SABISAETCS MPO-
PBIB BpEMEHHO IOIPYXEHHBIX JIEAHUKOBBIX 03ep. 3aBajJIbHEIE 03epa,
BO3HHUKUINE B pe3yibTaTe OOBAJIOB U OIMOJI3HEH TOpHOM MOPOABI, MO-
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I'YT CYLUECTBOBATh ACCATKHA, COTHU U TBICSYH JIET, XOTSL U OHU MOTYT
rpopBaThCst. JIeAsiHBIE Xe TUIOTUHBI, CKOJb Obl MOWHBIMY OHU HY OBUIH,
HEeJOATOBEYHBI, JIel TaeT, TPECKAETCs, OTAENbHBIE ero OJIOKU BCIUIbI-
BalOT, ¥ pa3pylleHUe TaKOH IJIOTUHBI — BOIIPOC BPEMEHU.

Bo3HUKHOBEHHME, aKTUBHAs AeSTEbHOCTh U MCYE3HOBEHUE MPO-
PHIBAIOLUXCS 03€P IMPEACTABISIOTCSH 3aKOHOMEPHBIMU ITPOSIBICHUAMU
HEKOTOPBIX CTOPOH OJIEAEHEHUsI TOPHOM TeppuTopur. OTHOCUTENIBHO
MeXaHU3Ma SIBJIEHHSI MOXHO IPEIIOXHUTh TP OCHOBHBIX MOJIOXEHUS:

1) o3epa MpakTUYECKH HE OIMOPOXHSIOTCS MyTeM I[IPOCTOro Iepe-
JIABA 4epe3 JIeNSIHYIO TUIOTHHY,

2) 0 ODOCTHXEHUM OIpeldeneHHOro ypoBHsI (okono 0,9 BEICOTHI
IIJIOTHHb]) MOANPYKEHHOTO 03epa MposiBIsieTCs 3P deKT BCIIBIBaHUS
JIeASTHOrO Oapbepa WIKA eTo OTAEBHEIX 0JIOKOB; M0-BUAMMOMY, UMEH-
HO 3TOT 2(h@EKT CO3aaeT AOMOIHUTETBHBIE BO3MOXKHOCTH OTKPBITHIO
nyTed MIPOHUKHOBEHMSI BOMABI YEPE3 TeJo JIeATHON TUIOTUHDI;

3) BOCTAaTOYHO TEIUIa, BBIAEISEMOTrO 3a CYeT MpeBBIIUICHUS TeMIle-
paTypb! BOABI Haj TEMIIEPATypOi TAIOLIEro JIbJa K OCOOeHHO AMCCHUIIa-
LIMM SHEPTUMU BOTHOIO MOTOKA, MBUXKYIIErocs Yyepe3 HE3HAYUTEIbHbII
BHYTPUJIEMHUKOBBIA WIN NMOMIEAHUKOBBIA KaHaJ, /ISl BRIpaOOTKHU 3a
OTHOCUTEJIEHO KOPOTKUI MPOMEXYTOK BpeMeHM TYHHEJIsI, CIIOCOOHO-
ro obecne4yuTh KaTacTpouueckuii cOpoc Boasl U3 O3epa.

IIpouecc OMOPOXHEHUS 03epa HAYMHAETCS ¢ MOMEHTA Hayana Uc-
TEYEHUs BOABI NOA JIEATHOM MIOTHUHOMN., DTOT Mpollecc onpenensercs
JBYMsI OCHOBHBIMM SIBJIEHHSIMA — YBEJUYEHHUEM IUIOLIAAH IToIepey-
HOrO CEYEHUs TyHHeNIs ¥ NaleHUEM TMAPOCTATUYECKOro Hamopa Io
Mepe cpaboTKu 00BEMa 03epHOM BOLI. YpaBHEHHE, CBA3BIBAIOLIEE CKO-
pPOCTh PACIUUPEHUS TYHHEJIS CO CKOPOCTBIO YMEHBIIEHUS 00beMa BOIBI
B 03epe, UMEeT BUXA:

_ 40 _ 008 Co 4 _pyyhyawn|, 6.1)
dw  p'rx| g
e ® — IUIOLIAAb MTOIIEPEYHOr0 CeYeHUsl, M2, X — JJIMHA TYHHENS, M;
W — obbeM Bomsl B 03epe, M’; py, p* — IUIOTHOCTH BOABI U JIBAA,
kr/M%; Cy=4190 — ypmenbHas TeroeMkocTs Bomwl, Jx/(xr-°C);
r=334-10 — ynenbHas TeruIoTa [UIABNEHUS NbAA, JX/KT; t ~ 1, —
Pa3HOCTb TEMIIEPATYPH! BOJABI B O3€pe M Ha BLIXOIE MOTOKA U3 TYHHE-
14, °C; g — ycKopeHUe cBOOOTHOrO ManeHust, M/c%, A — IpeBblIlieHUE
TOYKH BXOJA B TYHHEJIb HaJl TOUKOU BBIXOAA U3 HETO, M; d, M — MOp-
(oMeTpuyeckue MmapaMeTpel O3€PHON Yalllk (mapaMeTpsl COOTHOIIE-
HUs TIyOUHBI y BXOAA B TyHHesIb H 1 o0beMa Bodbl B o3epe W).
JlenHuk, B T€Je KOTOPOTO BEIpabaThIBAETCA TYHHEIb, OGBIYHO pac-
KOJIOT, ¥ MHOTHUE TYHHENBHEIE MOJOCTH CBSA3aHBI C AHEBHOM ITOBEPX-
HOCTBIO JIENHUKOBBIMHM MENbHULAMU U TpeiuHamu. IIponece asike-
HUs BOABI YEpe3 JIeAsAHOW TYHHENIb HOCHUT AUKUNM, KOHBYJILCUBHBINH
Xapakrep. SpneHUe COMpOBOXKIAETCI COXPOTraHUSIMU JIeJHUKA, 00Ba-
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Puc. 6.1. 3aBucumocTs KoaduimeHTa o B ypaBHeHUHM (6.2) OT JUIMHBI
TYHHEJs

JIAaMY JTbJIa, OBIOLIUMU U3 TpelluH GoHTaHaMu BoAbl. [ToaToMy pacxon
BOJBI Uepe3 TYHHEb ONpeAesisieTCsl Ha MepBhlid B3IV He [0 OYeBHU/-
HOI1 CXeMe «UIMHHOI'O HanopHoro Tpybonposona» Q= k[(H+ h)/x]"%
a ¢ moMouIbio BelpaxeHus Q= ow** H'/2 rae xo3bdUIMEHT o, Hecy-
LU B cebe 3MOUPUYECKYI0 KOMIEHCALIUIO D0JIBLIOT0 YUCIa HEOMpe-
JeIeHHOCTEeH, OLECHUBACTCS, UCXOUS U3 HAMIYYHIETO COOTBETCTBUS
MO U JeHCTBUTEIbHOCTU. BClieacTBUe rpaHAMO3HON AUCCUTIALIUU
SHEPrud B COOTHOILEHUU 0~1/Xx" (~ 3HAK NMPONOPUHMOHAIBHOCTH) O~
KazareJib cTeleHU # He paseH 0,5 (HamopHeIi TpyOONpoBom), a Ipe-
BBILIAET eQMHULLY (ITOCNEH0BATENBHOCTE «KOPOTKUX» TPYO CO CBOMMHU
[I0Ka3aTesIMU JIOKATBHBIX U ITyTEBBIX IT0TEph HATIOPa). DMIIUpUUYECKast
3aBUCUMOCTH KO3 ULIMEHTA ¢ IpefcTaBIeHa Ha puc. 6.1. 3xeck mpu-
CYTCTBYIOT TOUYKH, COOTBETCTBYIOLME CIIEAYIOLIUM JAaHHBIM:

TeopeTnyeckuit 0 2,70
TIpeae

O3epo JIeTHUKA 1,90 2,68
Mengexnero

TanecekBa 7,25 0,576
I'peHanoyH 23,0 0,141
T'puMcBeTH 50,0 0,072

BTa 3aBUCHMOCTb HEJOCTATOYHO IMOATBepXAeHA IMIUPUIECKUMU
JaHHBIMU. Bo MHOTMX Ciy4yasx YNOTpeOUTEIbHBIM MOXET OKa3aThCs
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YaCTHBIM cy4ail pelueHust ypaBHeHus (6.1), MOJIyYyeHHBIH B Mpearo-
JIOXKEHUH, YTO TeMIlepaTypa BOIBl B 03€pe, peryaupyeMas Haluuuem
JieASHOM TUIOTUHBI U TUIABAIOLIMX aicbepros, paBHa HyJIO:

5/4
Q=a{%"—<g—[h(W0—W)+—“-—(Wom+l—W"'H)J} Jaw™, (6.2)
prx m+1

rae W, — o6beM BoIbl B 03€pe Mepell IIPOPLIBOM.

C TOMOLLBIO 3TOTO BEIpAXEHUSI MOXET ObITh BBIYMCIIEH THIPOTpagd
MCTeyeHUs BOAb u3 o3epa Q(W), KOTOpBIH nyTeM YMCAEHHOIo Aud-
(dbepeHUMPOBAHKS MOXET ObITH IIEPECUUTAH B OObIUHBINA O(f), TAe { —
BpeMsL.

MaxkcuManbHEI pacxo/ MPOPLIBHOIO MaBoaka 6yaeT UMETh MeCTO
npu W, KOTopoe MpeBpallaeT B TOXIECTBO COOTHOLIEHUE

W he—2wm |=w|[22 11 \he—2 23135 wn|.
m+1 m m+1l m

IMpuMepsl pabGoTocnocoOHOCTM ypaBHeHMs (6.2) mpHu o, oue-
HEHHOTO 10 KPUBOH ¢u(X), rpeacTapieHHON Ha puc. 6.1, MOKa3aHbI
Ha puc. 6.2—6.4.

Jns Kaxkgoro OTHebHOro 0ObeKTa TaKue IIPOPBIBBI — SIBICHUE
pelKoe, HO B LIEJIOM [JIsE TOp, HECYIIUX OjiefiecHeHUe, OHHU CIIy4aloTCs

3.X 4.X 5.X 6.X.1922 1.

3
0, m/c 29.111 3L 1IV.1934.
5000

4 000

3000

2 000

1000

N
23.IX 24.IX 25.1X 26.1X.1945 1.

Puc. 6.2. CpaBHenue paccyutaHHbIX (3 U 4) 1 HabmoAeHHBIX ruaporpadoB
nasoaka npu npopeise o3epa ['pumcserd (Mcnaunus) B 1922 (1), 1934 (2)
u 1945 . (5)
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Puc. 6.3. Cpasuenue paccyutaHHoro (1) u HabmogeHHoro (2) ruaporpados
naBojiKa Npu npopeise 03. TanscekBa B 1958 r. (Beperosoit xpe6er, rpanuia
Bbpuranckoit KoxymObumn 1 Ansicku)
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Puc. 6.4. CpaBueHune paccuMranHoro (/) v HabmozeHnHoro (2) ruaporpacdos
NaBOJKa [IPY TIPOPLIBE 03€Pa, MOANPYKEHHOrO JeIHUKOM MeaBexbuM, 19 noHs
1973 r. (6acceiin p. Banu, [Tamup, TamkukucTaH)
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JTIOBOJIBHO YacCTO U MOBceMecTHO. HuXe rnepeyucieHbl HEKOTOPHIE 0CO-
60 u3BecTHBIE npuMepsl outbursts of ice-dammed lakes.

Kitaccuyeckue o06eKThl B Asibrax: 03epo Martmapk (IleHHUHCKuHe
Aunbnibl, JiegHUK AmmanuH, 1589—1920 rr., oosem mo 19 muH M3);
negHuK U o3epo Proutop (I'paiickue Anbribi, 1594-—1864 rr., 06bem
10 4 vutH M3); eqHuK 1 o3epo PepHart (Duranbckue Anbiibl, 1600—
1848 rr., 06bem 10 10 M M3); o3zepo Moaprenen (bepHckue AnbIibl,
Bonburoit Anedyckuit aeanuk, 1813—1947 rr., oosem n0 11 muH M3),

Ucnanaus: ozepo I'peHanoyn (JieAHUK CKemapaypneKynb 1201 —
1939 rr., 06bem mo 1,5 mapa M?, pacxoasl 10 6 Thic. M3/c); o3epo
FpHMCBeTH (leaHuK BaTHaueKynb, 1922 —1996 rr., 06BeM 10 7 MIIPI M3,
pacxonsi 10 50 Thic. M3/c, POPMUPOBAHUIO 03epa cnocoGCTByeT BYJIKA-
HuYeckoe Terwio). MMeHHo 3aech Bo3HUK TepMuH «jokulhlaup» asist 06o-
3HayeHust glacier outburst floods.

Ansicka u Bpuranckas Koaym6usi: ozepo Ixopax (ropel Yyrau,
neqnuuk Hux, 1899—1951 rr., pacxoms! no 10 Thic. M3/C); MeIHUK U
o3epo Tanbceka (beperosoit xpe6Ger, JeaHMKoBOe 110s1e JxyHo, 1910—
1951 rr., 06Bem 10 0,91 mupa M3, pacxomst o 1600 m3/c).

T'opsl HeHnTpanbHoil Asuu: o3epo Mepubaxepa (TsiHp-11aHb, nen-
HUK MHblibyek, 1932—1970 rr., 06bem 10 220 MIH M3, pacxojbi A0
2 ThIc. M3/¢): o3epo neaHuka Measexuit (3anagasiit [Tamup, xpeber
Akanemun Hayk, 1963 u 1973 rr., o6bem g0 15 mMaH M3, pacxonst
okoJio 1 Teic. M3/c); o3epo I'amuan (KapakopyM, neaqHuku YoH-Kam-
naH, Kmyuk-Kamaan, Akraw, 1780— 1932 rr., o6vem 1o 3,8 mupa m3).

M3BecTHBIN OOBEKT Te0JIOTMYecKoro IpOoiUIoro: 03epo Musyna
(Cesepo-3anag CIIA, mueiictoueHoBblit Kopauiasepckuii JEIHHK,
BO3HMKIIO HECKOJILKO JIECATKOB ThICAY JIeT Ha3ax, 00beM 2 168 Muipx M3,
NpOpsIB B J0AUHY peku Konym0usi, pacxon okosio 10 max m3/c).

6.3.4. IIpopbiBbl BHYTPHIEAHNKOBBIX BOJOEMOB

JlenHUK — 3TO He TIPOCTO IJibIOA JbJa, NMpuHsBILAsg ¢GopMy TOi
IONMHBI, TIe OHA 3ajieraeT. BHYTpH JieIHUKA OOBIMHO MMeeTCsI CKPHI-
Tas OT IJ1a3 CUCTeMa MOJIOCTEN M TyHHesed, CBOOOAHBIX MM 3aIlojI-
HEHHBIX BOHOI, HAXOAALHASICS MHOTIA aXe oA OOJMBLIMM JaBJieHUEM.
[IpopBasiiieecst 03epo ocTaBisgeT UHQOPMALMIO, 3aITUCAHHYIO Ha CKIIO-
Hax o3epHOH yaiu. CioxHee OOCTOUT AEJIO B CIYyUYasiX IIPOPhIBA BOIB
U3 BHYTPUWJICAHMKOBBIX IMOJNOCTed. MecTomooKeHue ux OOGbIYHO HE
U3BECTHO, MO3TOMY Yailie MOXHO TOBOPHUTH O KOCBEHHBIX ITpU3HaKaX
WX HATMYUA B JIeAHUKE, YeM O HelMOCPeACTBeHHOU dukcauuu. Tem He
MEHee U3BECTHO AOBOJILHO MHOTO CJIY4aeB IIPOpPbIBA UMEHHO BHYTpU-
JIEAHUKOBBIX BOIOEMOB.

Cpenu U3BECTHBIX TTPMMEPOB MOXHO Ha3BaTh MTPOPHIBLL HA JEAHU-
kax Tywoxkcy (1956 r., 3amumiickuil Anaray), Akcait (1960—1970 rr.,
Kuprusckuit xpe6er), Tar-Pycc u boccon (1892 r., maccu MoH-
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p. M. Anmartunka

p. Ywmk

120

160

p- b. AnMaTHHKa
Puc. 6.5. KoppelsuMOHHbIE IPOTHOCTHYECKHE I'PAQUKH UISL OUEHKH TAALM-
aJbHOM CeIeBOi OMaCHOCTU Ui BacceilHa p. Manoit AnMarusHku, 1956 r.

B KauecTBe KOHTPOJIBLHBIX PACXOI0B MOCIYXWIN AaHHBIE 1O YeThIpeM coceaHuM Gac-
ceitHaM 3awnmiickoro Anatay. CeneBoil moTox npouten 7 asrycra 1956 r.

1 Y
50 70 O, MYc
p. Tairap

6xan), Menryurap (1930 r., Kapakopym), ®panmna-Hocuda (1965 r.,
TOxunte Hososenannackue Ansrisl), Kosnika (1902 r., bonsuroit Kaska3).
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IMocTaBUTL AMArHO3: UAET HAKOIUIEHWE BOJBlL U OXUAAETCA MPO-
PbIB — MPUHUHMITHATIBHO BO3MOXHO MO KOPPeNAUMOHHBIM rpadukam
PacXo0B BOJBI COCEAHUX JIEAHUKOBBIX peK (puc. 6.5). Beibpoc smmu-
PUYECKHUX TOYEK B CTOPOHY NpeyMeHbLICHHs Al AMATHOCTUPYEMOTO
00beKTa CBUJETENLCTBYET 00 OMACHOCTU BO3HMKHOBEHMUS IISILMAJID-
HOM MpOopbIBHOM BOMHBL. YeM Gosiblias YacThb Ta0i BOAb! OYAET yaep-
XaHa JeJHUKOM, TeM KaTacTpo(hUUYHEee MOXET OKa3aThCsI BO3MOXHBIM
MPOPLIB U TEM 3aMETHEe 3TO CKaXeTCs Ha pexXHvMe CTOKa MUTaeMoi
JIEAHUKOM peKHU.

BrinaneHue CUIBHOIO JTUBHSA Ha SI3BIK JIEJHMKA MOXET NPUBECTHU K
pPe3KOMY YBeJIMYEHUIO 00beMa BOABI, HAKAIIMBAOLIEHCA BO BHYTPH-
JieJHUKOBBIX [TOJIOCTAX. PeanbHOCTh COBIaneHUs ABYX Pa3AUYHBIX [TPO-
LECCOB — BhlafeHWsd UHTEHCUBHOIO JMBHS UMEHHO HA TTOBEPXHOCTh
TalolIero JeJHUKAa M HayaBlIerocs HaKOIUIeHHS TajablX BOX B 3a-
KPBIBLIEHCS TJeTYEPHOUN JpeHaXHOM CUCTEMe — pasjiMyHa IJisd pas-
HeIX paitoHoB. Hampumep, Ha neanuke Peguenxo (Ilamwmp) croit
Joxnas mosropsieMocthio 0,01 coctasnsier auiub 19 MM, a Ha enHH-
Kax Kapakopyma moXam npakTu4ecku He Bbl1ananT. CoBepLIEHHO
yHas KapTMHA HaGmomaeTcsi, HarmpuMep, Ha TuxooxeaHckoM Cese-
po-3anane CLIA. ITpopsiBHBIe MaBoakH, cHOPMUPOBABLINECS HA FOX-
HBIX JleAHUKaxX Topbl PeiitHup, 6pUIM CIIPOBOUMPOBAHBI UHTEHCUBHBIMH
suBHsIMHU. Ha p. Huckysmnu ripopsiBel 1932, 1934 u 1955 rr. cosranu
C CHJIBHBIMK JOXIOSAMM (COOTBETCTBEHHO — 221, 252, 140 mm). Ha
p. Kayu-Kpuk npopsiBHON maBoaok 1947 r. mpolues mocie goXast
co cioem 150 mMm.

6.3.5. IIpopsiBel MOpPEHHBIX 03€ep

KoHeuHble MOpeHB! IPEACTABIAIOT CO00M HAarpOMOXAEHUS PHIXJIO-
00710MOYHO# ITOPOBI, YACTO MPOCTOCHHbIE OJIOKAMM ¥ JIMH3AMH JIbJA,
OTWIEHUBUIMMMUCS WIM COXPAHMBILUMMH CBSI3b C TEJIOM OCHOBHOTO JIE/I-
HUKa. MopeHHBIH peibed, OCIOXKHEHHBI MHOTOYUCIEHHBIMY IpsIIa-
MU, XOJIMaMH, JNOXOMHAMU, BOPOHKaMHU U OmroArieoOpa3sHBIMHU OHM-
KeHUSIMH, UMEHHO BCJIENCTBUE NMPHUCYTCTBUSI B MOPEHE IOrPeGeHHOrO
JIbIA U PA3BUTUSL TEPMOKAPCTOBBIX TIPOLIECCOB OTIMYAETCS MCKITIOUU-
TEeJIbHOI M3MeHUMUBOCTHI0. 2KM3Hb MOPEHEI M MOPEHHEIX 03D OYeHb K-
HaMU4yHa U u300wWIyeT MHOTMMH Cloprpu3amu. PazMeprel o3ep oyeHb
Pa3/IMYHbL: AJIVMHA ¥ LIMPUHA — AECATKU U COTHHU (peXe THICSIYU) MET-
POB, IIyOMHA — eIMHULBI U NEepBBIE JIBA-TPH JeCATKa MeTpOB, ILIO-
jaap — JeCATKHA M COTHM ThICSTY KBAIPATHBIX METPOB, 00bEM — Liecs-
Thl€ TOJIU Y €AMHULBI MWIUIMOHOB KYOUYECKUX MeTpOB. JIBa OCHOBHBIX
TUIA MOPEHHBIX 03ep — KpaeBbie (IMPUJIEMHUKOBBIE) U IIPOBaJbHBIE
(TepMoKapcTOBble) — MOpPGOMETPUYECKH Pa3jinyaloTCs: IIpY OAMHA-
KOBBIX DTyOHMHaX repBble IPEBBILIAIOT BTOPHIE 110 IUIoILAnU B 2—4 pa3a.
B pa3snuyHBIX FOPHBIX CHCTEMAaX MOpPEHHbIE 03epa PacloNOXeHbl He
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BCerja Ha ONMHAKOBBIX BbIcOTax: B Taub-Illatie uMu oTMedeH auara-
30H 3300—3900, B Anae 3700—4300, Ha ITamupe 4300—4700 M.
JlenHUKOBO-MOpEHHBI KOMIUIEKC HeoOblYaiiHO auHaMuyeH. Oze-
pa 31eCh 3apOKOAIOTCS W MCYE3AI0T, KaK TUXO M HE3aMeTHO, TaK U
KOHBYABCUBHO. ITpophIBEI MOPEHHBIX 03€p CYYAIOTCS TOBCEMECTHO U
He TaK yX peiko. B neproa noBbILUIEHHS TeMITepaTypsl BO3AyXa U IIPO-
JBMXXEHUS HYyNIeBOI U30TepPMBl BBICOKO B ropax 000CTpEeHUE OTIacHOM
CUTYaUMH HAET ITO ABYM HANpPaBJEHUSIM: YCUIUBAIOTCS TEPMOKAPCTO-
Bble IIPOSIBICHMSI, BIEKYLLME 3a co00il pasHOro poaa U3MEHEHUs BO
BHYTPMUJIETHUKOBOM CHUCTEME KaHAJIOB CTOKA, MPOCaaKy Mep3iiod 06-
JIOMOYHO} mOpoAb! U ocjiabieHne 03ePHBIX 1aM0b, 1 pe3KO yBelIUYHuBa-
eTCS MPUTOK TAJbIX BOJ B O3€PHBIE KOTIOBUHEI, YTO BieyeT 3a coboit
OMacHoe IeperoIHeH e TocieAHrX. UIMeHHO Mpyu coueTaHuM 3TUX JABYX
TIPOLIECCOB CUTYALMsI CTAHOBUTCS YIPOXKAIOIE M JOCTATOYHO He3Ha-
YUTENBHOTO MepeauBa, YTOObl O3epHasi IUIOTMHA pa3pylLINIach, WIU
HayaBLIEroCsl MCTEeYeHUsSI BOABI, YTOOBI CUCTEMAa I'POTOB U TYHHeNeH
CTPEMUTENIBHO PACLIMPUIACH U 03€PO OBICTPO OMOPOXKHUIOCE.
JloJrOCpOoYHEI ITPOTHO3 O TMepexoae MOPeHHOIo o3epa B yrpoxa-
[olliee COCTOSTHUE MOXET ObITh JaH Ha OCHOBaHUMU I'pahMKa pocra 0Obe-
Ma o3epa IIpu ero MakKCUMaJIbHOM eXerojHOM HamoJHeHuu. Hanu-
Yyue MOCTOSIHHOTO yBeJdnuyeHUs o6bpeMa o3epa CBUAETEIbCTBYET O Ha-
pacTrarouieil BepOsITHOCTH ripopbsiBa. Crneayionine udphl XapakTepu-
3Y10T TOJAOOHYIO CUTYyaUUIo AJIsl MOPEHHOro 03epa y KOHLA jieJHUKA
Tyroxkcy: 1920 r. — 3apoxaenue osepa, 1951 r. — 20 Teic. M3, 1956 1. —
32 TteIC., 1963 1. — 75 THIC., 1973 1. — 260 TBHIC. M? (PUC. 6.6). DTa
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Puc. 6.6. Kpupasi pocta 06beMa MOPEHHOro o3epa Ne 2 y KOHIIa JieAHHKA
Tywokcy B 6acceitne p. Manas Anmatuaka (Kasaxcran). [IpopsiB cocTosicst
15 wronst 1973 r.
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CUTYyaUMs paspelunnach npopbiBoM 15 miong 1973 r. (MakcuMasbHbIi
pacxol MCTeueHHs BOABI U3 o3epa 350 mM3/c) ¥ BOSHUKHOBEHHEM Ka-
TacTPOPUUECKOrO CeJieBOr0 MOTOKa (00beM Ipsi3eKaMeHHOU Macchl
3,8 MJIH M3, MakcUManbHbIM pacxox okosio 10 Teic. M3/c), KoTopsIit
GBI OCTAHOBJIEH IOTMHON B Meneo Han AnMa-AToil.

6.4. BonanoBbie KaTacTpodbl

Eciu BbI, TOCKONB3HYBIHUCE, YIaJeTe B CBOIO BAHHY, TO BBIILIEC-
HETe ITOJIOBUHY BOABI HA IIOJI. A YTO CIYYMUTCS, €CIM B BOIOEM OOpY-
muTcA o6Baj, omosnseHb, cenb? [locneacTsuss MOrytr ObITb CaMBIMM
PasHBIMU, HO BCe OHM cBsi3aHbl ¢ «3ddexrom 6yxTol Jlutysi». HazsaH-
Hast 6yxTa — y3kas (1,6 —3,2 xM) nonoca Boapt Ha 11 kM BHezpsieTcs
B cyiny (FOxHast Ansicka), rae pa3BeTBJIIeTCS Ha ABe COCTABISIIONINE —
tbropasl KpunsoH u I'miGepT, B KOTOPBIE CIIyCKAIOTCS JeHUKH. B pe-
3yJbTaTe CEMCMUYECKOTo TOMUKA 9 uroist 1958 r. ckaibHEIA 06Ba1 00be-
MoM 36,5 MIH M3 pYXHYJ C KHJIOMETPOBOM BEICOTHI B BOABI (phOpia
I'unGept. [MraHTCKast BOJIHA B3METHYJIACH 10 CKIIOHY ITPOTUBOITOIOXK-
Horo Gepera Ha HeBePOSITHYIO BBICOTY — 522 M, BEIPBaB C KOPHEM BCE
JepeBbsI JEBCTBEHHOrO jieca HXe 3Toi oTMeTKH. ITogoGHbIe ABIeHHS
Ha6II0aTHCh MHOTOKDATHO U paHee 1958 r., u He TOIBKO B GyxTe
JIuTyd, HO IMEHHO 3/iech ¥ TOrIa JOCTUTHYTa HanboJee (e HOMEeHaNb-
Hag uubdpa. Hac xe ¢ BaMU uHTepecyeT mposBieHue 3¢ dekra He B
OTKPBITOM B CTOPOHY MOpSi, a2 B 3aMKHYTOM BOJOEME.

Hrak, peyb uIeT O MOILHOH BOJIHE, KOTOPass MOXET pa3pyliMTb
€CTECTBEHHYIO WIM HUCKYCCTBEHHYIO IUIOTHHY, IMOMIIMPAIOLIYI0 BOAO-
€M, MM TIPOCTO TMepeBGpOCUTh Yepes3 IMOCIeNHIO MacCy BOIbI, (Pop-
MUPYIOIYIO B HUXHeM Obede MaBOJAOK UM CeJIeBOM ITOTOK.

IIupoko u3BecTHO 06pa30BaHKUE BTOPUYHOTO ITPOPEIBHOTO IIOTOKA
U3 ropHoro oszepa McchlK, KOTAa MOLUHBIN rpsi3eKaMeHHBIA MOTOK,
BTOPTIIMICS B HErO, CO3AAJI TAKO! BOJTHOBOM pexXKuUM, KOTOPBIA IPHU-
BeJI K Pa3pylieHHIO TPUPOIHOM MIOTUHBI U ITOCNIeq0BABLIEMY CITyCKY
o3epa.

Xpecmomamutinoiii npumep. B Kapuuiickux Ilpegansnax B monuHe
p. BaitoHT B mojyTopa KusoMeTpax ot ee BrianeHus B p.ITnsaBe, BauBa-
olyocd B BeHeuMaHcKuil 3aMB AopuaTHueckoro mops, B 1960 r.
6bUIa TIOCTPOEHA TOHKas GETOHHASI apOYHas IUTOTMHA BBICOTOM 265 M
1 uMmewowas uiuHy 100 u mwvpuny 3,4 M cBepxy ¥ 23 M cHU3Y. B BoO-
Jgoxpanwiniie Baiont Haxoawrtock 120 MiaH M? Boasl, koraa 9 okTa6pst
1963 r. B 22 4 38 MUH 10 TpUHBUYCKOMY BpEMEHHU MOILHBIA ONON3EHb
06bemoM 240 MiH M3 MeHee 4yeM 3a 30 ¢ 06GpYLUIMIICS B HETO C JIEBOTO
Gepera. B mecTe ero rageHMs1 BOZHUKIIA TPAaHAMO3HAsE BOJHA, KOTOpast
3a 10 ¢ mepecekia 2-KUJIOMETPOBYIO aKBAaTOPHUIO W JOCTHUIVIA Ha IIPO-
THUBOITOJIOXKHOM CKJIOHE OTHOCHTENbHOU OoTMeTKM 260 M. Yepes rpe-
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GeHb IUIOTUHBI BOJAA M3IMIAchk MOToKoM 100-MeTpoBoit riy6uHsl. [lo
peKe HUXe IUIOTMHBI MPOPLIBHAS BOJIHA BeIcOTOM 70 M 3axyiecTHy’na
r. JloHrapoH, pacnomnoxeHHslif B ycThe p. Baitont. Huxe mo TeyeHUIO
p. IIbsiBe mocTpanainu elle YyeThlpe HaceJieHHBIX MyHKTa. MeHee yeM 3a
7 muH noru6iau 2 100 yenosek. IltotuHa yuenena.

C despanst 1911 r., koraa B pe3yabTarTe 3¢ MJIETPSICEHHUS B 3aITAIHOMK
4acTM nmamupckoro xpebra My3kos ABa ¢ JULIHAM KYyOU4YeCKUX KUJIO-
MeTpa pa3apobiieHHON CKaAbHOU MOPOIBl PYXHY/IM B AOJIUHY p. Myp-
rab, MOXOPOHUB oA coboit HeGONBILON KULTaK Ycoit ¢ 54 XuTesi-
MU, cyliiecTByeT rpobiiema Cape3ckoro o3epa. 3a YCOUCKHM 3aBaJIOM
yxe 6osee 100 ner Ha BpicoTe 3239 M rutentyT BOJHBI JJIMHHOTO U
r1yOOKOTO BoJaoeMa, BMeCTUBILUETO B cebs1 17 km? Boasl.

VYrposa? [Ja emre kaxasi! BoaMoxXHOCTs HOBOTO 06BaJjia peaibHa. Crenpl
O6pbIX KatacTpoth Ha Cape3e CBHIOETENIBCTBYIOT, YTO M paHee 3JECh
CYIIIECTBOBIM 3aBAJIbHBIE 03€pa, IpuyeM Gojlee KpyIHble, YeM HbIHE
CyLUEeCTBYIOLIi€e, U Bce OHM B KOHUE KOHLIOB NpopBanuck. Hiuxe Ycoit-
CKOrO 3aBajia JieXaT 3aceljieHHble monuHbl bapranra, Ilaumxa, AMy-
IapbH.

6.5. CeneBnie nOTOKM

6.5.1. IIpob6aema

CereBble IOTOKM — OHO U3 CAMBIX OIMACHBIX X PACITPOCTPAHEHHBIX
TMIPONOTUYECKHUX SIBJICHMI B TOPHBIX CTPAaHaxX ¥ BOOOLIe B MUPE 6OIb-
wux ykinoHoB. ITpoGnema ceneil mocTosgHHO ocTaercsd mpobIeMoitl He
TOJIBKO B CWJIy TOTO, YTO celeBelieHHe OyIeT U BMPeAb HEMPEepLIBHO
pa3BUBATHC, HO U B CBA3M C 0CO00# crieur(UKO caMoro sIBJIeHHS.
Bo-mnepBbIX, MU 3aHUMAIOTCS] NPEACTABUTENM LEJIOTO CIIEKTpa HaykK
(rmaponoruu, reoioruy, reoMopgosioruu, reorpadum, MEXaHUKU, peo-
JIOTUH), a 3HAYMT, [TOJTHOLEHHO MTpaKTUYeCKU HUKTO. BO-BTOpBIX, cHU-
CTeMaTH4YeCKHe U3MEPEHUs TMPOXOISIIMX CEIEBBIX MOTOKOB M COIYT-
CTBYIOIIMX sIBJIEeHUH IO Pa3HbIM MpUYMHAM, B TOM YHCIIE U OYEBUI-
HBbIM, HUKeM He IposopsiaTci. Y, HakoHel, B-TPETbUX, SKCIIEPUMEH-
TaIbHbIE Y I10JeBble MCCIEAOBAHUS CeleBBbIX MOTOKOB TpedyeT CTONb
6onbLIor0 (GMHAHCHUPOBAHUS U TIPOSBIEHUS HACTOJBKO OTYASTHHOTO
BHTy3ua3Ma, KOTOpHBIe, IO KpaiiHelt Mepe, B Poccuun Hayana XXI B.
HETOCTUXUMBI.

CeneBble TTOTOKH Pa3HOOOPA3HEI 11O TUIly U XapakTepy, HO BCeraa
9TO — rOpHBIe MOTOKH, COCTOSILIME U3 CMECHU BOIBl U PHIXJI000I0MOY-
Hoi mopoasl. B Poccuy mpuHSATO 3aMMCTBOBaHHOE U3 apabCKOro U
TIOPKCKOTO S3bIKOB CJIOBO «CeJjib» (MHOTIA «CHJIb»), XOTSI CJIOBO «CEJb»
Ha pa3HBIX SI3bIKAaX 3BYYUT 1O-pazHOMY. OBBIYHO OHO COOTBETCTBYET
TIOHATHIO «IPSI3eBON», «IPSI36KAMEHHEBIN ITOTOK», HO MHOT/A SIBJISIETCS
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U HemepeBOIMMBIM: Myp, Mype (ABcTpus, ['epmanusg), pybd, prodbde
(IIseituapus), rucc, rucce (Kapuntusi B ABCTpuH), uyre (KaHTOH
Bannuc B llBeiimapun), 6anmxup (fAsa), csa (Kapakopym, I'iMma-
nan), yaidlko (Ilepy), smauynamu (SnoHus).

Yro xe Takoe cesb? DTO — rOPHBIM IIOTOK, COCTOSILUMIA U3 CMecU
BOJBI M PEIXJIO00JIOMOYHOR rOpHOM Nopoasl. BO3HMKAIOT cejieBEIe T10-
TOKH BO BpeMsl 0cO00 MHTEHCHUBHBIX JIMBHEU MM MMPU [IPOPbIBE MO-
PEHHBIX 03€p U APYTUX JIEAHUKOBBIX BOJIOEMOB B pe3yJIbTaTe B3auMO-
JOeMCTBUS BOABI U PBIXJIOOBJIOMOYHOM MOPOAB! B JIOXOMHAX U YIEahb-
AX, UMEIOIIUX O0NbLIONH YKIOH. OCHOBHEIE MTPU3HAKH CeJleii: BHE3al-
HOCTH ¥ KpaTKOBPEMEHHOCTbH JEMCTBHUS.

COOTHOLIEHHE KONMYECTBA TBEPIAOTO U XHUAKOIO BellecTBa, KOTO-
poe MOXeT ObITh BBIPAXXKEHO TIJIOTHOCTHIO CMECH, — IVIABHOE M OIlpe-
JieNigoliee CBOUCTBO MOTOKA. HamoMHUM, YTO IJIOTHOCTH BOABI CO-
crasisier 1000 kr/M3, a MIOTHOCTH BeleCTBa FOPHOIA MIOPOALI OyaeM
moJyiarath paBHOM 2700 Kr/M3, 4TO NPUOGIU3UTENEHO COOTBETCTBYET
JIEACTBUTENBLHOCTH B ITOJABIISAIONIEM OONBLUMHCTBE CyyaeB. ITOTHOCTD
CeJIeBBbIX MTOTOKOB KOebeTcss B IMPOKOM AuarrazoHe — ot 1100 po
2500 kr/m3. Hapsimy ¢ rUTIOTHOCTBIO MTOBeJIeHHE CeeBOi MacChl Onpe-
JIeJISIeTCsl €€ COCTaBOM, T. €. OTHOCUTEIbHBIM KOJIMUYECTBOM YACTHIL pas-
HBIX Pa3MEpOB.

B 3aBMCHMOCTH OT cOCTaBa U IUIOTHOCTH CeJIEBOil Macchl pa3in4a-
10T TPHY THUIIA CeJiel: HAHOCOBOJHbIE, TPsSI3eBble U rPsi3eKaMeHHble. YKa-
3aTh TOYHBIE TPAHUYHBIC 3HAYEHUS TUIOTHOCTH JUISI OTAEIbHEBIX TUIIOB
CeJIeBBIX TTOTOKOB HEBO3MOXHO, HO IIPUOJMKEHHBIE «CTEPThIE» Ipa-
HHUBI /11 HAHOCOBOJHBIX, TPSI3€BBIX U IPA3eKAMEHHBIX [TOTOKOB BbI-
PHUCOBBIBAIOTCS JOCTAaTOYHO OT4eTiamBO: 1 100—1 500, 1600—2000,
2100—2500 kr/m>.

Harnocosodnwrii — ceneBoil TOTOK HU3KOM IUIOTHOCTH, BO3HUKA-
IOLLMHA [IpYA TIPOXOXKIAEHUU CUIBHOTO MAaBOAKA, CPHIBAIOIMUN KPYITHO-
O0OJIOMOYHBIA pYC/IOBOH MaTepuas, Tak Ha3bIBAEMYIO CAMOOTMOCTKY,
U TepeHOCHIM O0MBIIIoe KOTUYECTBO B3BEIUEHHBIX U BJIEKOMBIX Ha-
HOCOB 3a CYET CBOEH TPAHCIMOPTUPYIOLLEe# CITOCOOHOCTH.

Ipaseeoii — ceneBON MOTOK BBICOKOW IUIOTHOCTHM, COCTOSILMI M3
TPSI3U C BO3MOXHBIM BKIIIOUEHHUEM OOJIOMKOB FOPHOM TOPOIBI.

Ipazexamennolii — ceNeBOil MOTOK MpenebHO BHICOKOM IIIOTHO-
CTU, COCTOSIIIUN U3 00IOMKOB TOPHOM MOPOABI, IIPOMEXYTKU MeXKIy
KOTOPBIMU 3aMOJIHEHBI TPSI3BIO.

Kak ¥ 1pyrve CTUXUHAHBIE SIBICHUS, CeJIeBbIE [TOTOKU BITHCAIM MHO-
r1e MpayHble CTPAHUIBI B MCTOPUIO OOpHOBI YeioBeKa C MPUPOJOM.
T'ubenp moaeil, YaCTUYHO WY MOJTHOCTBIO YHUYTOXEHHBIE HAaCeleH-
Hble IIYHKTBI, Pa3pylIeHHble MOCTHI ¥ JOPOry, 3aHeCeHHbIE IOJIS U
cajpl, pacxolpl Ha JIMKBUIALUIO TTOCAEACTBUM BpeJHOTO BO3AEHUCTBUS
ceJleil M Ha CeNe3alludTy — BOT Ta LIEHA, KOTOPYIO IJIAaTUT YeJioBeye-
CTBO 332 HEJOCMOTpP, HEYyMEHUE, OIPOMETYMBOCTh, 34 IIpeHeOpexeHue
K CeJleBbIM IOTOKaM.
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Ho He cnemyeT BOCpUHUMATD CEJIU TOJIBKO KaK BpaxaebHoe Haya-
Jj10. VX cyliectTBOBaHME B IIPUPOJE eCTECTBEHHO U UenecoobpasHo. U3-
BECTHO, YTO IIpoleccy ropoodpa3oBaHusi NPOTUBOOOPCTBYET MPOTH-
BOIIOJIOXHBIM €My, Ha3bIBaeMblil denydayuei. OH 00beAUHSET B cebe
HeJIYIO TPYITITY 2J1eMEeHTapHEIX IPOLECCOB, HalpaBIeHHbIX Ha YHUYTO-
XeHHUEe I'op ¥ BO3BbIIIEHHOCTEH U OOliiee CIlaXXuBaHKUE MOBEPXHOCTH
[JIAHETEHI.

T'opHas mopopa rmox COBMECTHBIM BO3JEMACTBUEM BOABI, JIbJa, BET-
pa, KojebaHuil TeMIlepaTypbl, XMMUYECKUX U OHOJOrMYECKUX sBJIE-
Huii paspyuiaercst. [Ton BIUsTHUEM CUIIBI TSDKECTU ITPOAYKTBI paspylile-
HUSI (BBIBETPHBAHMA) OCHIIAIOTCS BHHU3 U HAKAIUIMBAKOTCS B PBITBU-
Hax, 60pO3fax U MOHMXEeHUIX.

B 3axknro4yeHue BHICTYNAIOT NPOLECCH MTepeHoca — MPOAYKTHL BbI-
BETPUBAHUs [lepeMellaloTCsd ¢ IOp Ha paBHUHY TIOJ BO3IEWCTBUEM B
TepBYIO OYepenb TeKyllied BOAbI U B MEHbILEeH CTerreH! Jibla U BeTpa.
Ponb JIEAHUKOBOM 3p03UH B CBOE BpeMs OblIa CUJILHO MIpeyBenyeHa,
MHOTHUE OTIHOXEeHMS, TPAAULMOHHO CYMUTABIIMECS MISIIMATBHBIMY, Ha
MMOBEPKY OKA3aJIMCh ceJIeBbIMU. Jpyroe, craBuiee KJIaCCUUECKUM, IIpe-
yBeNUYEHHE CBSI3aHO C BOAHON 3po3ueit, KOTOpOii BCeraa OTBOAMNACH
IJIABEHCTBYIOLLAS POJIb B TIpoliecce AeHyTauuu. TeM He MEHEe U3BeCT-
HO, UTO OTHENbHBIN CeJIeBOi TTOTOK B HeGOJIBUIOM TOpHOM DacceifHe
eHOBPEMEHHO MOXET BBIHECTH CTOJHKO OOJIOMOYHOIO MaTepuaia,
CKOJIbKO eTr0 BOIHOMY cODOpaty, NpoXodlieMy [0 TOMY Xe pycily, He
OJI0JIETh Y 33 COTHIO JIeT. 3Ha4UT U B 3TOM CJIy4yae CeJeBbI€ IIPOLIECCH] B
OonpLIOA Mepe OmnpefessioT CUTYalul0, OCOOEHHO €CIM Y4YeCTb, YTO
pe3Koe yBeJIMUeHHe HAHOCOB B PeKax YacTO CBSI3aHO C YCUJIEHUEM ce-
7IeBO! AEATEJIBHOCTH U YTO KPYIIHbIe BaJyHbl M IJIBIOBI, JIETKO U He-
MPUHYXIEHHO BBIHOCHMMBbIE TPSA3€KAMEHHBIMU MOTOKAMH, PYYbSIM U
pexaMm He MoJA CWILy Jaxe CABUHYTH C MEeCTa.

TakuM o0pa3oM, MOXHO KOHCTaTHpOBaTb, He NpPUHUXKAs 3Hade-
HUS APYTUX MPOLECCOB IepeHoca, YTO MPUPOAA UCIIOIL3YET CelleBble
MOTOKU B Ka4eCTBE OJHOTO U3 OCHOBHBIX areHToB aAeHynauud. [Tosromy
poJu ceseil B UCTOPUM (hopMUpOBaHUs penibeda U 00a1Ka 3eMHOM 110-
BEpXHOCTHU, JO CUX NOP HeJOOUEHUBAaeMOM, JOJDKHBI OTAATH JOJDKHOE.

6.5.2. Cenessie 09aru

CeneBoii oyar — Mopdonoruyeckoe o6pa3oBaHue, crocoOHoe KOH-
LEHTPUPOBaTh CTOK, BMewaiomee JICM U uMeroliee JOCTATOYHBIA
YKJIOH JUISL Pa3BUTHUS CABUTOBOTO MK TPAHCIIOPTHO-CABUTOBOTO Celle-
BOrO Ipouecca u aisi GOPMUPOBAHHUSI TEM CAMBIM IPsA3€BOrO WK TPsi-
3eKaMEHHOTO TI0TOKAa BBICOKOM IIOTHOCTH.

I'eneTHyeckHe THOBI CeJieBbIX 0YAroB:

¢ OOBOJHEHHSI;

e B3aUMOIECHCTBUA.
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Ceaegvie onazu 06600nenua — NOXOUHBI B TOKPOBHBIX PHIXJIO00JI0-
MOYHBIX OpOAAX C OOHaXEHHBIMH, 3aCPHOBAHHBIMU WM 3aJieCeH-
HBIMU CKJIOHAMM WIH B CKAJIbHBIX U MOMYCKAIbHBIX TOPOAX, BMEIA-
fowme ITCM rpu yrrax HakJIOHa o, > O ¥ B KOTOPBIX CIOCOOEH PA3BU-
BaThCA CABUTOBBINA CeIEBOU Iporecc ¢ GOPMUPOBAHUEM CEIEBBIX IO-
TOKOB BBICOKOW IUIOTHOCTH.

Ceaegbie onazu e3aumodeiicmeus — NOXOWHBI, BPE3BI, PHITBU-
HBI, pyclia, TAIbBETH B MOKPOBHLBIX PHIXJIOOONIOMOYHBIX [10POAaX U
NOXOMHEBI K KyJyaphl B KOpEHHBIX ITopoaax, Bmemiaone [ICM ripu
yrjaax HakJOHa o > O > 0y U UMEIOLIUE CBEpXy HUMIIYAbCHBIE MPO-
pHIBHEBIE BOAHBIE CUCTEMBI MM BOAOCOODHI, CIIOCOOHBIE HOPMUPO-
BaTh NABOJAKHU C PACXONAMU, NPEBBILIAIOIIUMY UX KPUTUUECKOE 3HA-
yeHHe.

B 3TUX ceneBbIX Oyarax ciocobeH pa3BUBAThCS TPAHCIOPTHO-CABU-
rOBEI CeneBOM Ipoluecc ¢ GOPMUPOBAHHEM CEJIEBBIX [TOTOKOB BBI-
COKOH MIOTHOCTH.

JlannmadTabIe THNBI CEJIeBBIX 0YaroB:

delicmgyrowue (C BUIUMBIMU ClieJaMU CeNIeBOM AeSITENbHOCTH):

e ceneBbie OOHAXEHHUS,

e CEJICBBIE BPE3BI;

e CeJIeBhI€ PHITBHUHEI;

nomenyuaavnsie (6€3 BUAMMBIX CIIEIOB CENEBOM AeATENbHOCTH):

e 3aJIeCEHHBIE CelleBhIe JIOXOUHEL;

¢ 3aIEpHOBAHHBIC CeleBhIC JIOXKOUHEL,

¢ CeJieBhbIe JIOXKOUHBI C OCBITTHBIMH U KYPYMHBIMU CKJIOHAMHU;

e CEJIEBBIC JIOXOMHBI B CKAIbHBIX M MTONYCKAIBHBIX MACCUBAX;

e CeJieBbIE JIOXKOMHBI Ha YCTYITaX MOPEH.

Cenegbie obnadxcenus — mopdonornyeckue o0pa3oBaHUs, BO3-
HHUKUIME B Pe3yNbTaTe CHOCA MOYBEHHO-PACTHTEILHOTO MTOKPOBA U
PBIXIOO0IOMOYHON MOPOAB! MPU CABMIOBOM CEJEBOM IIpOllecce B
Clyyasix, KOorga MOACTWIAIOLUKME CKaJbHBIE MOPOABI MM OTHOCH-
TeNbHBIA BOJOYNOP, COBMAJAIOMIUN C TIOBEPXHOCTHIO CKOJBXEHMS,
3ajieraet HernyooKo M JHUHIA JTOXOUH JOCTATOYHO IIHPOKU («IINOC-
Kuit» [ICM):

M® = (0,01+0,06)(1+15).

Cenesbie ape3br — MOuiHBIE MOPDOTOrMYecKre 06pa30BaHUs, BbI-
paboTaHHBIE OOBIYHO B TONILE APEBHUX MOPEHHBIX OTIOXEHUH U
qajie Bcero MpuypoYeHHbIE K Pe3KUM Nepernbam penbeda; BOSHUKA-
10T B p€3YNbTaTe MPOSABJIEHUS CABUTOBOTO ¥ TPAHCIIOPTHO-CABUTOBO-
rO CeJIEBBIX ITPOLECCOB.

['nybuHa u3MepsieTcss HECKOJIBKUMU JECATKAMU METPOB:

M® = (0,4+0,8)(1+15).

Cenesbie pomsunbl — MUHENHBIE MOpdOIOrHYecKHe 06pasoBaHus,
[POPE3AOHINE DTIOBUATILHO-AENIOBUAIBHBIE PHIXJIO00IOMOYHEIE OTIIO-
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XeHUA. BosHUKAOT Takxe B pe3yjbTaTe IpOABJIEHUA CABUTOBOrO U
TPAHCITOPTHO-CABUIOBOI'O CEJIEBBIX ITPOI[ECCOB!:

M® = (0,4+0,8)(15+100 u Gosee).

MopdomeTpuueckas dpopmyna — Kpatkuit croco6 3anucu mopdo-
METPUYECKKX COOTHOLIEHH ! CENEeBBIX OYATOR:

M® = (H/B)(L/B),

rne H, Bu L — COOTBETCTBEHHO CPEAHAA [NIyOMHA, CpeaHSS UIMPUHA
10 BEPXY U IUTMHA MOP(OIOTHIECKOTO 00pa30BaHUA.

ITonHoe HauMeHOBaHUE JaHAIIA(THOTO THIIA JEHUCTBYIOLIETO Ce-
JIEBOTO OYara CTpOUTCA 10 TIPUMEPY CIENYIOLIMX: «O0HaKeHHUE B 3aje-
CEHHOU NOXOMHEe», «Bpe3 Ha YCTYITE MOPEHBI», «PHITBMHA B CKAIBHOM
KyJiyape».

Tunsi norennuansHo-ceesbix Maccusos (IICM). Paznuyaror 4eTnl-
pe tumna I1CM:

e OOBONHEHUA;

* B3aUMOAEUCTBUS,

¢ BOBJICYCHHS;

* AUTIOBUAILHEBIN, MTPONIOBUANBHBIN WM aTIOBUANIBHO- [IPONIOBH -
ANbHBIN.

IICM ob6eodnenusn u e3aumodeiicmeus COOTBETCTBYIOT OJHOUMEH-
HBIM CENIEBBIM O4araM.

IICM gogaevenuna — CKOTICHUA PBHIXJIOOOIOMOYHOM TTOPOIBI TI0
MyTH ABUKEHUS yXKe ChOPMUPOBABIIETOCS CEAEBOTO MTOTOKA BHICOKOM
TJIOTHOCTH, CITOCOOHBIE K BOBJIEYEHHUIO B BTOT IOTOK.

Anaroguaavno-npoatosuassueii IICM — cxorueHue 6onee UIU Me-
Hee OKaTaHHOro 00JIOMOYHOTO MaTepuajia B pyciaX MaJibiX TOPHBIX U
MPEearopHBIX PEK M BPEMEHHBIX BOAOTOKOB (2JUIIOBUH — OTJIOXKEHUS
MIOCTOSIHHBIX BOAHBIX IIOTOKOB, MPONIOBUIL — TO XK€, HO BPEMEHHBIX).

CeneBbie BonocOopsl M BoAoCOOpHI ceeBbix 09aroe. CeneBoil BOO-
cOOp — KpaTKoe HauMEHOBaHUe OacceifHa, CoaepXallero CTOKooopa-
3yIOLLHE TTOBEPXHOCTH M CHOCOOHBIE C(HOPMUPOBATH HAHOCOBOMHHBIH
ceneBoit moToK. OGBIYHO — 3TO BOAOCOOPHI MOBEPXHOCTHOTO CTOKA.

Bonoc6op ceneBoro ouara — 4acrtb cejieBoro 6acceifna, mpuHumMa-
IO1lIas] HEMTOCPEACTBEHHOE YYacTHUE B ITUTAHUHU CEIEBOTO O4ara BOJOIA.
B ux npepenax MoxeT GopMUpPOBATECS KAK ITOBEPXHOCTHBIN, TaK U
MMOYBEHHBIN, U TPYHTOBBII CTOK.

KommenTapuii

[Tonb3ysachk NMpeaIOXEHHBIMU TOHATUAMU, TEPMUHAMU U OIIpeAe-
JICHUSIMH, MOXHO He TONBKO 6ojiee YETKO OIMCaTh TY WIM UHYIO TEP-
PUTOPHIO C TOYKHU 3PEHUS €€ TTOPAXXEHHOCTH BUAUMBIMU CENENPOAB-
NEHUAMH, HO U OLIEHUTH MOTEHIIHATbHbBIE BO3MOXHOCTH 3apOXACHUS
ceseit penkoi MOBTOPAEMOCTH, a TaKxe Oonee ynoOHO U 0O0CHOBaH-
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HO ITPOBOAMUTH HEOOXOMUMBIE pacyeThl. B 4aCTHOCTH, KaXAOMY U3 TH-
II0B CEJIEBBIX IPOLIECCOB COOTBETCTBYET CBOSI MaTeMaTU4ecKas MOAENb
¢ HabopoM crierubUYeCKUX TapaMeTPOB.

6.5.3. Cenenbie npoueccsl

TpaxunuoHHas GopMyita, IpUCYTCTBYIOLIAS TOYTH BO BCexX MyOu-
KalMsiX O CeNeBhIX MTOTOKAX, [JacuT, YTO It 00pa30BaHUS MTOCHEIHUX
HEOOXOOIUMO COUYETaHUE TPEX YCIAOBUI: HATMYUS PBIXJION FOPHOM MO-
poabl, BOOB U YKJIOHA. BO3HMKAaeT BOMPOC: KaKOH YKJIOH SBJSIETCS
JOCTAaTOYHBIM UIA 00pa3oBaHusd ceneit? PasnuyHBIA 11 pa3HBIX TH-
TIOB CEJIEBBIX MTPOLIECCOB U NOTOKOB.

B ocHOBe MOHMMAaHUS CYLIHOCTU CEJIEBBIX NPOLIECCOB JAEXUT COOT-
HOLLIEHUE MEXAY HAlIPSXXKEHUAMH, NBITAIOIIMMUCS TIPUBECTH 00IOMOY -
HYIO [TOPOAY B IBMXXEHUE U MIPENSTCTBYIOIIMMY 3TOMY. byaeM UMeTh B
BHAY MAacCHUB BIAXHOU PBIXIIO00JOMOYHOU MOPOAK! (MOTEHIIHANbHBINA
ceseBoi MmaccuB — [ICM), moaTOIUIEHHBIA CTeKamouiei BOAOH Ha
onpenelieHHYIO [1youHy. Hudxe MCMONB30BaHbI cleayrolMe 0603Ha-
YeHUS: Py, p — IUIOTHOCTY BOABI ¥ BELIECTBA FOPHOM MMOPOABI, KI/M?;
€, €%, 0 (be3pa3MepHbie BEIMYUHBI) — CTaTHYECKasd M AUHAMHYeCcKas
MOPUCTOCTh U OOBEMHAs BIAXKHOCTh PHIXIOO0IOMOYHO! MOPOABL; I —
tomuuHa [ICM Hag KOpeHHBIMH TI0POJAaMU HJIM OTHOCHTENbHBIM BO-
JOYIopoM, M; [ — oTHocuTeNbHas (B HOMAX A) rinyOMHA MOATOIIE-
nus [ICM; o, ¢*, C — cTaTUYeCKUI U AMHAMMYCCKUI YIJIbl BHYTPEH-
HEro TpeHus, rpan, u cuerviehue, Ila, peIXIOOOIOMOYHOM MOPOMIHL,
3aTOTUIEHHOU BOJO#; oo — yron HakimoHa I[ICM, rpan; ¢ (+), 6 (-) —
CABHTAIOLIEE U YIePXHBaoliee Harpsxenus, [1a; g — yckopeHue CBO-
6omHOro mageHus, m/c2. Toroa

o(+) = ghlp(l — &) + poB(1 - B) + poef]sin o (6.3)

o(-) = gh{(1-B)[p(1 &) +po8] +
+B(p —po)(1 —¢)}cosatgp+C.

Ilpu pelleHMM 3THX YpaBHEHUN OTHOCHTEIBHO YIJIA HAKJIOHA TIPU
B =1 (mmonnoe 3arorienue nopoasl) U C =0, yTO OTBeYaeT BKCTpe-
MaJIbHBIM CUTYauuaM (BO3HHKHOBEHHUE TPELIMH, CEMCMUYECKUE BO3-
OEUCTBUA), TIONYYUM 3HAYEHUE NIEPBOTO KPUTHYECKOTO YKIOHA:

tgoy = (p—po)(1-€)tgg/[p(1 —€) +peel. (6.5)

Ecnu uMeTh B BUAY, 4yTO 00A0MOYHAS ITOPOAA YXe KaKUM-TO o0pa-
30M IpUBEJCHA B ABUXEHHUE, TO CIAEAYET ONpeNeTUTh MUHUMAIbHBIN
YrOJI HaKJIOHA O, TIPY KOTOPOM IOpoAa ete Oymer nBuratbes. B aTom
ciy4ae B ypaBHeHMH (6.5) CTaTU4ECKHUE BeIMYWHBI ITOPUCTOCTH € U
yI[J1a BHYTPEHHETO TPEHHS (¢ NOJLKHBI ObITh 3aMEHEHbBl JUHAMUYECKH-
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MM — €* 1 @*. Takum 06pa3om, I TOMLIM OPOAbI C JaHHBIMY CBOIi-
CTBaMHU OIIpeAeNeHbl KPUTHYECKUE YITIBI HAKIOHA O U o, pa3buBa-
IoLVe BECh JMAaNa30H YKJIOHOB Ha TPU MHTepBajia, KaXAbIA U3 KOTO-
PBIX OTBEYAET BO3MOKHOCTH TIPOABIEHUSA CBOErO TUITA CENEBOrO Mpo-
LIeCCa — TPAHCIIOPTHOIO, CABUIOBOTO M TPAHCTIOPTHO-CABUTOBOTO.

Tpancnoprusiit cenesoit npouecc (o < o). JIUBHEBbIe MABOAKU U
HaHOCOBOAHBIE TIOTOKM — «KPOBHBIE POACTBeHHUKMW». KaxXnpIit maBo-
JOK, ECJIM OH IO CBOMM pa3MepaM NPEBOCXONUT ONpele/IEHHYIO Ipa-
HUILY, CBSI3aHHYIO C €r0 CIIOCOGHOCTHIO COPBATh PYCHOBYIO BAJIYHHYIO
CaMOOTMOCTKY U TEM CAMBIM TIPUBECTU B MAacCOBOE HBUXKEHHE 00JI0-
MOYHBIH MaTepua, Claraloimuil pycloBOE JIOXe, CTAHOBUTCS ceie-
BbIM. TPAHCIIOPTUPOBAaHUE BIEKOMBIX HAHOCOB — 3TO ABHXeHUE 00710-
MOYHOU IMOpPOAHI 3a CYET SHEPreTUYECKUX 3aTpaT MOTOKA BOAHOM Cy-
CIIEH3UH, TIPUTEKAIONICH B PYCNIO C OKPYXAIOLUX CKIOHOB. DIeMeH-
TapHAs MOIUHOCTb, KOTOPYIO CAEJyeT 3aTPaTUTh Ha IepeaBUKeHUe
pacxopa TBEpAOro MaTepUalia, ONpPEAeAeTCs ypaBHEHUEM

n=gG(p-7,)tge cosa,

a SJIEMEHTApHAad MNOTCHUHUAJIbHAA MOWHOCTE ITOTOKA CYCIIEH3UH, T.€.
BCE€ TO, YEM I3TOT IIOTOK PaACIiojaracT B 3HEPTETHICCKOM IINIaHE,

ny = gyoGysina,

rae Oy — pacxod MOTOKAa MYTHOU BOABI (CYCIEH3UU) ILUIOTHOCTBIO Yp;
G — pacxo BAEKOMbBIX HAHOCOB.

He cnenyer 3a0bIBaTh, uTO J€HTA AUTIOBUA UAM IIPONIOBUA HA Ha-
KJIOHHOM JIOKe M caMa CITOCOOCTBYET CBOEMY JBUXEHHIO:

n, = g(p —7,) Gsina.

Ha nmonnepxaHue 3TOro NBUKEHMS pacXOAyeTcs OINpeAeNieHHAas YyacTh
C; JIEMEHTApHO IMOTEHIUAIBHON MOIIHOCTH. Toraa BeIpaXeHUe IS
pacxona BAEKOMBIX HAHOCOB MIPU pa3BUTOM TPAHCIIOPTHOM CEEeBOM
nporecce OyaeT UMETh BUJL,

Yo t8 O
G=c Os; 05 20,
"o-10)tget —tgay T

3nech ¢, < 1, Oy, — KpUTHYecKUit pacxon. Ilpu aHanu3e B3aumoneit-
CTBUS BOIHOrO ITOTOKA U AJUTIOBUA BaXXKHOE 3HAYCHME TIPUOOpeTaeT
MOHATHE «KPUTUYECKUN pacxom», T.e. pacxXOd BOABI WAM CYCIIEH3UH,
obecrieduBarOIMil CABUI TTPAKTHYECKHU BCeX AneMeHToB [ICM.

Casurossiii ceiepoii ponece (o, > o). O610M0YHas opoaa 3aro-
HSIET JOXOMHY, Yyrojl HaKJIOHAa KOTOpO# IPEBBILIAET MEPBBIA KPUTHU-
yeckuii. [1pu o6BogHeHUU IICM B ero Touile BO3HUKAET ITOTOK IPYH-
TOBBIX BOJ, OTHOCHTENbHAS MIyOMHA KOTOPOTrO B B M3BECTHON MeEpe
KOHTPOJUpYeT cuTyauuio. Boamoxuocts casura [ICM, u cnenoBaTenb-
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HO, HOpMUPOBaHUE IPA3EBOr0 UM IPA3ECKAMEHHOTO CeJIst OIpenensi-
eTCs NEPEXOOM €ro BeNMYHMHBI B yepe3d ee KpUTUYECKOE 3HAYEHUE.
K nocnenHemy mpuBOAMT COBMECTHOE pelueHue ypaBHeHUit (6.3) u
(6.4) oTHOCcUTENBHO B IpU G (+) = 6 (-):

_ Ip(e=1)/p, +61(tg /tg o — 1) + C/(gpo/sin o)
(e-0)+[l-(e-0)]tgo/tga '

CpaBHeHuYe TeKy1Iero 1 KpUTU4EeCKOro 3Ha4eH i 3 [Oo3BOJISIET OIe-
HUTH CUTYALMIO, HACKONBKO peajibHa yrpo3a pa3BUTHS CIBUTOBOTO Ce-
JIEBOTO TIpoILIecca, BOSMOXHOCTh MPOSIBNIEHHS KOTOPOTO OTOOpaXaeT-
cA HEPaBEHCTBOM B > By,

ITposiBIeHHs CIBUTOBOTO CEIEBOTO MTPOIIecca MHOTOOOpa3HEl. MecT-
HbIE NIPUPOJHBIE YCIOBUA — THUII peibeda, XapaKTep ITOYB U PacTHU-
TEJIBHOCTH, COCTAB M CBOMCTBA FOPHBIX MOPOA, OCOOEHHOCTH TMIPO-
rpaduy — NPULAIOT eMy MHOTHE CIIEIU(DUIECKHE YEPTHI.

B nox0uHax u Kynyapax, 3alT0XHEHHBIX IIPOAYKTaMH pa3pyLICHU,
MOCTYNAOIUUMU C OKPYXAMOIIMX CKAJIbHBIX MU MTOJIYCKAIbHBIX TPAI U
MacCHBOB, BO BpeMs BbIHAIOLIErOCs JHBHA TepBas nmoasuxka [ICM
OOBIYHO IMTPOMCXOAMT B MX BEpXHE 4aCTH, Tlle MOILIHOCTb IOPOIBL HILXE,
cama JIoXOMHa yXe, YKIOH 3HaunuTenbHee. COBUTOBBIA CeAeBOM po-
IIECC YaCTO 3aXBAThIBAET YCTYIIbI APEBHUX U COBPEeMEHHBIX MOpeH. Dop-
MupoBanue I[1CM 3gech CBSI3aHO C MPOTaUBaHUEM MEP3NOH MOPEH-
HOM TOJMILUM ITOA BIMSIHUEM TeIlla, BBLICAIEMOro CTeKamllei BOao.
HermocpeacTBeHHOI MpUYUHON BOZHUKHOBEHHSA IPSI3€KaAMEHHOTO MO-
TOKa Yallle BCEro CIyxarT caydaifHble H3MEHEeHHS TNyTell (DUIbTpaluu
BOJBI C TAIOLMX JEAHUKOB. JIOMOMHUTERBHOE CUIIOBOE BO3/ICHCTBHE Ha
npotagBiiuit [ICM okasriBaeT cam GUNBTPAIIOHHBIA MOTOK.

MHuorue ropHbie paifOHbI, IIOKPBITBIE JYraMu U JecaMH, OOBIYHO
HE OTHOCAT K CEJIEOMAaCHBIM, XOTS WUMEIOTCS MHOTOYUCIEHHEIE TTpH-
Mephl BOSHUKHOBEHUA CEIEBBIX TOTOKOB U B TAKOU MECTHOCTH.

Kak 3apoxmnaercsa cens? Ilonpobyem aath 0600HIEHHYIO KapTUHY.

Jleto Bripaerca moXUIMBBIM. CUNBHBIE U MOPOCSAIIHNE HOXIU CMe-
HAI0T apyr Apyra. [Tousa oOMIBHO HaroeHa Biaroit. M BoT B noBepuiie-
HUE BCEro Ha CKJIOHBI rop OOpylivBaeTcd nuBeHb. [ pyHTOBag Tolla
HACBILIAETCA, TAXeNeeT, OCOOEHHO BIOJb TAJIBBErOB, IO HU3MHAM.
W BIOpYr rae-To TaM, B ee HeapaxX, IIPOUCXOAMT TO, YTO MBI Ha Oymare
1300pa3sunu HepaBeHCTBOM [3 > By, HeoxxunanHo pasnaercs yTpoOHBIi
YaBKaIOIIMH 3BYK, KaK OBl ITyOOKUA B3M0X 3eMJIM, U C 3TOTO MOMEHTA
COOBITHS pa3BepTHIBAIOTCS C FOJOBOKPYXUTENBbHOU OpiCTpOTOM. B3npa-
MBAaeT IPOMAAHBIN YYaCTOK CKJIOHA — IEHTPalbHAsA 4acTh LUMPOKOMH
JIOXOUHBL. MOJTHUEHOCHO Npo0OeraloT 3Ur3ary TpeluuH. Yyaurcesa Ka-
KO€-TO HEeCTECTBEHHOE 1leBeJicHUE, U yXXe MEIbKAIOT OTIENbHBIE 3eM-
JISHBIe OJIOKM C HETPOHYTOM NYrOBOHM IMOBEPXHOCTHIO WJIM KYCTaMU,
WM C yXe NMajaolllMMM JepeBbIMH, BEPXYUIKY KOTOPBIX BHITUCHIBA-
JOT 3aMBICTIOBaThle TpaekToprH. Cnenyromuit mur! Konemiyiascst rpyH-
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TOBast Macca, KJI04Ybs TPaB, BETKU U O0JIOMKH JIpEBECHBIX CTBONOB. Eie
MrHoBeHue! U yxxe oTnon3aer U OChIIaeTca MOKpas [opoaa 1o CBeXUM
OTKOCaM BBIPBAaHHO# B CKJIOHE XpeOTa Kak Obl AbIMSILIEca ry60KOi
HUULIX. A BHU3Y, HETIPEPBIBHO MEHSSI OYepTaHHsA, HECETCA BaJ rpsise-
BOU IJ1a3MBI, KaK Kapa HebecHas BODBABIIMIACH B 3€NE€HYIO JOJUHY.

CBoeobpazen Bapuant, xorna IICM cnoxeH nmpooykramu paspy-
IEHUS TaKVIX [OPoHd, KaK Mepreid UM IJIMHUCTBIE ClaHIbl. B 3TOM
Cy4yae MpU YBIAXHEHUHM OH IPUOOPETaeT MIacTUYECKUE CBOICTBA.
Y OCHOBaHHUA KPYThIX pa3pyUICHHBIX CKJIOHOB Ha JIHE JIOXOWH C OTHO-
CUTEJbHO HeOonbiiuM YKIOHOM (12—20°) B pesynbTare OCHIIIAHUS U
00BaIMBaHYA TOPHOM ITOPOABI, MEAKUX OMOJN3HEN! U CENeBBIX TOTOKOB
MOCTEINEHHO HapacTaeT MOIWHOCTE IICM, KOTOpHIil MOXET JOCTHIATh
JAECATKOB METPOB IIMPUHEI ¥ KUJIOMETPOBOM munHel. Eciu Tommua 06-
JIOMOYHOH NOPOABI AOCTHUTAET ONPeNeNCHHBIX MOIUHOCTH U YBJIaXHe-
Hug, TO B Tene IICM HaunmHaeTcs nnactudeckas nedopmanus. Cxko-
pPOCTb OBMXKEHHS MIPU 3TOM HEBENUKA, CAHTUMETPHI B Yac, HO aedop-
Manus NPUBOIUT K Pa3PBIXICHUIO TOPOABI. DTO U3BECTHBIN (aKT: PhIX-
7as ChIMydYast cpena IpU CABHUIe YIUIOTHAETCS, a IUIOTHask, Hao0opoT,
pa3phIXISeTCS.

B 06oux BapuaHTax AOCTUTAETCS OfHA U Ta Xe ITOPUCTOCTD, KOTO-
pas B TPYHTOBEIEHUH TTONAYYMIA Ha3BaHHe KpuTudeckoi. Ecau B 310
BpeMsI BBIITAJAET CUJIbHBINA JIUBEHb, TO NeOopMal U YCUIUBAETCA, Ha
dpoure IICM aBuxeHHe YCKOpsIeTCd U BAPYT BHe3anHo [ICM Hayu-
HaeT «U3aUuBaTbes». Ilpu aToM GpoHT HenmoaBwxHOro IICM maruTcs
Ha3al, ¥ BBEPX ITO «KaMHETPgA3eXPaHUIUILY» OEXHUT BOJIHA BO3MYILE-
HMS, a rpsI3eKaMeHHas Macca B BUE CeJIEBOTO IIOTOKA YCTPEMIAETCS
BHU3 I10 JOJIMHE.

Pacxon manusiHug mnactuyeckoro IICM 3aBUCHT OT ero MOHIHO-
CTH U WUMPUHBI U NIPUOIUKEHHO MOXET OBITh OlleHEH (GOpMYIIoi

0.=c,h**B,

rae A u B — mowHocTh ¥ miupuHa IICM; ¢; — koaddunuenr, Mm% /c,
MO BENMMMHE BHIUMO OJNM30K K €IUHMIIE.

TpancnopTHO-CcABHMIOBLIH celieBoii mpounece (¢ =0 = 0,). DTOT IIpo-
LIECC eCTeCTBEHHBIM 00pa3oM 3aHMMAET ITOJNATalolleecs eMy MECTO Ha
HMepapXU4ecKOi JIECTHHUIIE CeNeBbIX ABNECHUIN, B OCHOBY KOTOpOIi ITO-
JIOXEHO COOTHOLUEHHUE CTENEHU aKTUBHOCTH BOIBI U TOPHOM TTOPOABI
B cesieobpaszoBaHuy. Hike ncnonp3oBaHb! CIEAYIOILUE TOHATUA U 060-
3HaYeHHUS:

pacCTOSIHUE BOONb CENEBOr0O Bpe3a — X, M;

paccTosgHUe OT BXOJa BO Bpe3 4O Hayajia OYEPEIHOro pacyeTHOro
y4acTKa — Xy, M;

IUIOTHOCTh BellleCTBa FOPHOI IMOpoAkl, ciaramoueit [ICM B ceine-
BOM Bpe3e, — p, Kr/M3;

HNOPUCTOCTDb PBIXJIOOOIOMOYHBIX OToXeHH [ICM — g;

00beMHAasT BIAXHOCTh PBIXJI000JIOMOYHBIX oTiA0XeHuit [ICM — 6;
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OTHOCUTEJIbHAS BIAXXHOCTb PhIXJI0000MOYHbIX 0TH0XeHui [ICM —
{=6/(1 - ¢) (oTHOWIeHUE OOBEMHOI BIAXHOCTU K OOBEMY TBEPAOTO
BELUECTBA);

pacxoj BOAbI, MOCTYNMBLIEH B celeBoit Bpe3, — O, M>/c;

KPUTHYECKOE 3HayeHUe pacxoda BOABI, IMPEBBLILIEHUE KOTOPOTO
BJIeYeT 3a co60il pasBUTHE TPAHCIOPTHO-CABUIOBOTO CEJIEBOTO MPO-
uecca — O, M3/c;

pacxoa TBepAOH COCTaBisiloLieit celleBoro moroka — G, mM3/c;

OTHOLLEHUE PacXoa TBEPIOro BelecTBa K pacxony Boabl — N= G/,

pacxoj CeJeBoro IoToka, m3/c:

Q. =[1+(1+ON]G;

IUIOTHOCTH CeJIEBOTO MOTOKA, KI/M>:

Ye =po +(Lpo +P)NI/I1 + (1 + N,

TUIOTHOCTh CEJIEBOIt Macchl Ha TIPE/eie TEKYYeCTH — Yy, KI/M?;

3JieMeHTapHasi MOTeHIIMAJIbHAsl MOLIHOCTh [TI0TOKA — €r0 CIoco0-
HOCTh TIPOM3BECTU OIpeleieHHYI0 paboTy Ha eAUHHULIE MYTH 3a eaU-
HUIY BPEMEHMU:

n=gsina[Qp, +({po +p)GI;

BBIpaXeHHe, 00paTHOe 3HaYeHHUI0 KOIDODHUIIMEHTA YCTOHYUBOCTH
IICM, 3aToruieHHOro BOAOI:

K =[p(1-¢)+poeltga/[(p-po)(1-¢€) tgo];

KO3(pDULUMEHT TEKYYECTH CENeBO MacCh

R = (ypr = /(o = Po)-

B npeanonoXeHHH, YTO IpUpaLIeHUe pacxoia TBEpAOro MaTepua-
714, BOBJIEKAEMOTr'O B CeJIEBOM NTOTOK IO MEPE ero NMPOABKEHHUSA BIOJb
CeNeBOro Bpe3a, MPOOPLUHOHAIBHO TPEM NMOCTIEAHUM BETUYMHAM, [10-
TYYUM

dG[dx = ¢c;nKR, Q2 0,,.

Ommupuyeckuii KoadpduuueHT c; = (3+5)107 M- c?/kr.

DTO ypaBHEHHE HE MOXET OBITh PElIEHO OTHOCUTENBLHO N B ABHOI
dbopme, 1o3TOMY IPUXOAUTCI NMPUOETaTh K MIPOIEAYPE MOCIEN0BATEND-
HOTO MpUONMKEHNA.

TakuM 00pa3oM, BbIlle OBUTM MOCTYIUPOBAHB BO3MOXHOCTH IO-
TOoKa 000ralllaThCsl TBEPAbLIM MAaTEPHAJIOM 10 ITYTH CBOETO CIIEAOBAHUA.
O4eBHAHO, YTO 9TH BO3MOXHOCTU CBSI3aHBI C IMOJATIUBOCTBIO 3aTOII-
JIEHHOH BONOH PBIXJI000JOMOYHOH MOPOABl HA cABUI (OTOOpaXeHO
BEJMYHMHON K) U C MOILHOCTBIO, KOTOPOM pacriojaraer IOTOK B Kax-
Ioit Touke cBoero yty (#1). Koadbduunenr K kak Be1uurHa obpaTHas
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KO3(bGUIIMEHTY YCTOMYMBOCTU ONpeAensieTcd OTHOUIEHUEM o (+) K
o (=) pu B =1 1 Moxer usMeHATbea oT O mo 1 (mpu K> 1 coBur
IOPOJbI IPOUCXOAUT K 0e3 MOMOILHM MOTOKA).

C yBenuyeHueM IUTOTHOCTH, a CIEeHOBATENbHO, CHIKEHUEM «TEKY-
4eCTH» ITOTOKA er0 pa3MbIBaloLasi CMIOCOOHOCTh MafaeT, YTO U JOCTHU-
raercs BeneHueM koddduunenta R. OH uzmensercs ot 0, Koraa ruiot-
HOCTb HOCTUTraeT Jipeaesia TeKy4ecTH, 10 1 mpu y= py (BOMHBLI ITOTOK).

Cynp06a BOAHOrO ITOTOKA, MOMABIIET0 B CENEBOM Oyar, B CUIBHEM-
wreit Mepe 3aBucut oT BIaXHOCTU IICM. Bo3MOXHBI TpH XapaKTEPHbIX
cnyvas: §; =0 (cyxoit IICM), {; = {;; (IICM yBnaxHeHn oo Inpeaena
Tekydectd) U {; = g¢/(1 — €) (mopucrocts IICM 3amonHeHa BOAOA).
Cnyyait 1 oTBe4aeT ITOCTEMEHHOMY 3aTyXaHMIO, 2 — CTaOUABLHOCTU U
3 — TaBHHOOOpa3HOMY Pa3BUTHIO MIPOLIECCA, KOTOPOE MOXET OTPaHU-
YUTh TOMBKO PE3KOE YMEHBHIEHUE YKIOHA WiIn orcyrcTBue IICM.

W CKAI09UTENBHO 110 CBOEMY BO3IEUCTBHIO Ha aKTUBHOCTH TPAaHC-
NOPTHO-CABUTOBOTO CEREBOTO MPOIECCA COBMECTHOE BIUSHUE YKIIOHA
Y TipeaBapuTenbHoro yBnaxHeHus IICM. MopaenvposaHue ceaeBoro
ITOTOKA HA BBIXOJE U3 CEJCBOrO 04ara Miad B 30HE TPaH3UTa ITO3BOMSIET
MOJIYYMTD «JIAgKHUii» rHAporpad, COOTBETCTBYIONIMIA XapaKTepy TUAPO-
rpada BOAHOTO ITOTOKA Ha BXOJE B CEJEBOIA ovar. B neicTBUTEILHOCTH B
CeneBoM ouare ¥ 0COOGEHHO TPaH3UTHOM pYCJe TOCIIOACTBYIOT MeXa-
HU3MbI (00pb0a HEMTMHEHHOCTH C AUCIIEPCUEt), IIPUBOASIIME K BO3-
HUKHOBEHHMIO 1[yra COJNUTOHOB — CEPUM KATAIIMXCA BONH WIM BAJIOB,
BBICTPOMBIIMXCS B yOBIBaIOLEM TTOPsinKe. Teopus CONUTOHOB, pa3Bu-
TasA Ha 6a3e ypaBHeHMs KopreBera — ne ®pusa, Mo3BonseT Moayyath
AHAUTHYECKUE pelleHUS U Mpeobpa3oBaTh «MNIafKUif» rugporpad B
«CONUTOHHBIN». YTO KacaeTca OLEHKM MaKCHMAJIBHOIO pacxoaa Iepe-
JOBOrO Bajla, TO 3TO JOCTUTAETCH TPOCTHIM YMHOXEHHEM <«IJIAJKOTO»
MakcHMyMma Ha K03 UIMEHT, B IEPBOM NTpUOMKEHUH PaBHBIA 2,5.

I'ps3eBble M IpsA3EKaMEHHbBIE TTOTOKM, MMOCTYHAIOIINE U3 CENEBBIX
0YaroB B JOJHMHBI C YIJIaMU HaKJIOHA 0. < 0, TOPMO3STCS U pa3rpyxa-
IOTCH.

6.5.4. /IpnKeHHe CejieBbIX MOTOKOB BbICOKOH ILIOTHOCTH

CyluecTByIolIME METOAbl pacyeTa CKOPOCTEH NBUXECHUS CENeBHIX
ITOTOKOB OOBIYHO HE YYUTHIBAIOT CBOHCTBA U OCOOEHHOCTU CENEBOM
MAacChl, @ OHM MOTYT OBITh Upe3BHIYAKHO PA3HOOOPA3HBIMH.

Hixe nenecoobpa3sHo UCIIOIL30BaTh CIAEAYIOIME MTOHSTH:

¢ 0GJIOMOYHBIN MaTepuan (CUHOHUMBI: ChIITy4Yee TBePAOE TeNO, Ipa-
HyJIHpOBaHHAg Cpesa) — CMech INbIO, BaNyHOB (KaMmHeii), rajJbKu
(1ebHa), rpaBusa (APECBhI), MeCKa B JIOOBIX COYETAHUAX;

e TUIACTUYHAS TIIa3Ma — CMeECh BOIOBI M MeJiKo3eMa (ITbLIb, [JIMHA,
KOJUIOMIBI, T. €. YaCTHUIIBI paaMepoM MeHee 0,1 MM) B quana3oHe IIoT-
HOCTU MeXIY INpeaeiaMy INACTUYHOCTU U TEKYYECTH,
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e CTPYKTypHas IUIa3Ma — CMECh BOABI U MENKO3eMa B AMAINA30HE
IUIOTHOCTH MEXIY IpeAenamMy TEKYYeCTH U COXPAHEHUS CTPYKTYDHI;

e CYCITEH3Us — CMEeCh BOABI M MENKO3eMa B JMAala3oHe IIOTHOCTH
HIDKE TIpefieNla COXPAHEHUSA CTPYKTYpPHL.

B xayecTBe mapaMeTpOB CeNieBOM MAcChl IIOJIE3HBIMU SIBISAIOTCH:

e 00bEMHAad J0N4 IUIa3Mbl MM CYCIIEH3UU B CEJIEBOM Macce;

¢ [UIOTHOCTH OOJJOMOYHOUM MAacChl Ha NMpeAenax MOABUXHOCTU U Cy-
IECTBOBAHMA HEITOCPENCTBEHHBIX KOHTAKTOB MEXIY O0JIOMKaMU;

e TUIOTHOCTD IIJIA3MBI HA MNpejenax IIaCTUYHOCTH, TEKYYECTH, CO-
XpaHEHUS CTPYKTYPBI;

¢ X03(DGUIMEHT CONPOTUBIECHUS OTHOCUTEIBHOMY II€PEMENICHUIO
3JIEMEHTOB 0GJIOMOYHOr0 Marepyaia («BS3KOCTH» IPaHYTUPOBAHHOM
Cpeapl) Ha TIpefeniax MOABMXHOCTY U CyLIECTBOBaHUS HEIIOCPEACTBEH -
HBIX KOHTaKTOB MeXAy O0JIOMKaMH;

o K03DPULIMEHTHI BA3KOCTU BOABI U TUIa3MBbl Ha Npeeaax MaacTHy-
HOCTHU, TEKYYECTU M COXPAHEHHS CTPYKTYpBI;

e NpeAeNbHOE HAlpsDKEHWE CABUIA HA Mpefenax IMNnacTUYHOCTH,
TEKYYECTH U COXPAHEHUS CTPYKTYPHI,

e K03 DULIMEHTh! CONPOTHUBIEHUS MTEPEMELIMBAHUIO 00IOMOYHOM
MAacchl Ha Ipejiesiax MOABIKHOCTH U CYLIECTBOBAHUA HENOCPENCTBEH-
HBIX KOHTAKTOB MEXIY 00JIOMKaMHU, TIJIa3Mbl Ha MIpeieNiaX MIacTUYHO-
CTH, TEKYYECTH U COXPAHEHHUS CTPYKTYPBI.

IIpumMeM MOOXOOAIUMI BUI PEOJOTHYECKOTO YpaBHEHHUA (COOTHO-
HICHUST MEXIY HATIPSKEHUEM U CKOPOCTHIO AedopMaliuu), Cpeau KO-
3buUnKMeHTOB KOTOpOro (GUIYpUPYIOT CNEnyOLIMe XapaKTePUCTUKU
CesIeBOM MacChi: IJIOTHOCTD 7., AMHAMUYECKUI YTOJT BHYTPEHHETO Tpe-
HUA @*, KO3DOUIIMEHTH AUHAMUYECKON BA3KOCTHU [l U COIIPOTHUBIIC-
HUsl TIepeMELIMBAHHUIO [3:

gYy(sino - cosatg @) = udd/dy + v, (BH)*(dv/dy)?,  (6.6)

e § — yCKOpeHHe CBOOOOHOrO MajeHus; o0 — yroJi HakJOHa pycia;
¥ — paccTosiHUe OT AHa; H — rilyOMHa [oToKa; % — CKOpPOCTh TeYEHHS.
Ilpu naMUHAapHOM pEeXVME TEYEHUS OCHOBHYIO POJIb UTPAET ITiep-
BBII WieH IIPaBO YacTH ypaBHEHHUs (6.6), ipu TypOYJEHTHOM — BTO-
poit. B peanbHO# rpsiseKaMeHHOH Macce B 3aBUCHMOCTU OT YKJIOHA,
[IYOUMHBI U CKOPOCTH TEYEHUS BO3MOXHBI 002 peXuma, II03TOMY €CTh
CMBICJT OTKA3aThCA OT allpUOPHOIO BBIOOpA YACTHON MOJENH.
Penuenue ypasHeHus (6.6) OTHOCUTENBHO rPafiMeHTa CKOPOCTH AAET

dv/dy = (I H)[(M/H)? + Ny - M/H?2. 6.7)

Z[JUI CHUKEHHA IrpoMO3AKOCTHU 3anucen 3J€Ch U HUXE UCITONB30Ba-
Hbl 0003HaYEHUI:

M =u/Q2y.p?); N =g(sino—cosotgg)/p2.
180



W3 mpocroro auddepeHManbHoro ypaBHeHUst (6.7) monaydeHbl
CHEAYIOIME BRIPAXEHUS AJiT CKOPOCTe TedeHUsA IPSI3€BOr0 UiH Ipi-
3¢KaMEHHOTO ITOTOKAa — Ha MyOMHe ¥y U MaKCUMAIbHOU (TTOBEPXHO-
CTHOI):

Ny) = (2/3NH)(Ny + M?[H?)"> ~ (M3 H*)] - My[ H?;
Dumax = [2/ANHI[(NH + M2/ H?)'S — M3/H3|- M/H.

ConpoTuBIeHe ABMXEHUIO TPI3€KAMEHHOrO MOTOKAa OKa3bIBaeT
BHYTpEHHee TpeHHe. [lox 3TUM ciemyeT MOHMMATh TPOTUBOJEHCTBUE
cpeasl, BO3HUKAIOILEe TIPY OTHOCUTENEHOM IepeMeLIEHMY OTAENbHBIX
SlEMEHTOB CeJieBOit Macchl. JIOMUHUPYOILYIO PONb 34€Ch UTPAIOT Oe-
dbopmaluu, cBI3aHHBIE C OTHOCUTENBHBIM MPOCKANL3bIBAHUEM U CO-
ylapeHueM KaMHeW pa3Horo pasmepa. B ABUXyleMCs [IOTOKE, 0CO-
OEHHO B TOJIOBE €ro, KaMHM U TNBIOBI 4acTO 00pa3yioT 3aMKHYTBIE
[PYIIIIBI, CKONb3A1IME B JAHHBIH MOMEHT BpEMEHU OTHOCUTEBHO APYT
JIpyTa, YTOOHI YYTh IT03Xe 00pa30BaTh HOBBIE IPYHIIbI. [IPOMCXOIUT KaK
OBl HellpephIBHAA IepeynakoBKa KaMHeil u 061oMkoB. B peomoruye-
CKOM YPaBHEHHH, TaK Xe€ KaK U B BBIpAXEHHSX M CKOPOCTEH Teye-
HUS, TP IOKa3aTesid OTOOPAXAIOT Pa3TUYHBIE CTOPOHBI MIPOSIBICHUS
BHYTPEHHETO TPEHHA B CeNeBON Macce — KOIGGUIIMEHTh AUHAMU-
4eCKOI BA3KOCTH |l, CONPOTUBIEHUS TIepeMELLIMBAHUIO J U yroj BHYT-
PEHHETO TPEHUS .

Koagpuyuenm sazxocmu oTodpaxaeT TpeHUE IIPU CKOJIBXCHUHU OT-
JENbHBIX CIOEB U DJIEMEHTOB CENEBOH MacChl APYT 1o Apyry. Yem KpytI-
Hee BKJIIOYEHHUS, TEM CUJIbHee OHU B3aUMOACHCTBYIOT U [IPOHUKAIOT B
COCeIHHUE CJIOU U TeM OOJIbllIe IHEPTUU pacCeUBaloT. [JoHATHE BA3KO-
CTH MBI TIPUBBIKJIY OTHOCHUTE K XUAKOCTAM. OCTaBUM ee OlpeAeieHHE
0e3 u3MeHeHUH, HO OygeM HMMEThb B BUAY B3aHMONEHCTBUE yX€ HE
MOJIEKYTI, a FPaHyNM U 00JTOMKOB. ENMHCTBEHHBIM YCIOBUEM ITpUEMIIE-
MOCTH TakoOro IMOAXO4a, KPOMe HEKOTOpPOH YCIOBHOCTHU, BBICTYIAET
HEOOXOMUMOCTb PaCCMATPUBATh TOCTATOYHO OOJIBLUYIO Maccy 06I0MOY-
HOT'O MaTepuaia, TaK KaK MOHITUE «BA3KOCTb» CTATUCTUYHO 110 CBOE
MpUpozeE.

Kosgpgpuyuenm conpomusaenus nepemeuiusanuio IpeacTaBaseT coboit
CpeaHee OTHOCUTENBHOE PACCTOSIHHME, HA KOTOPOE [IEPEMEIAIOTCs 3Jie-
MEHTHI CeJIeBOI MacChl B HAIIpaBlieHHH, TIEPIICHANKYASIPHOM IIPOAOIb-
HOI OCH CeneBOro MOTOKa, Mpexie YeM BOBNEYbCA B 0b1liee Mpoaosib-
HOe OBIKeHHue. It BOOHOrO MOTOKA — 3TO OTHOCUTENBHBIA «IyTh
CMEUIeHUS», T.€. CPEAHEE PACCTOAHME ITOITEPEK MOTOKA (B AOJAX OT
€ro rayO0uHBI), Ha KOTOPOE YCIIEBAIOT MTEPEMECTUTHCA IJIEMEHTAPHEBIE
BUXpH JO TOTO, KaK UCYE3HYTb.

IIpencrasnseTca OYEBUIHON 3aKOHOMEPHOCTh YOBIBAHUS POJU B3~
KOCTH C yYBEJIMYEHHEM DIYOMHBI ITOTOKAa. ECNM B METPOBOM clloe cenie-
BOI MacChI BI3KOCTh ITOMHOCTBIO DIUKTYET CBOH ycaoBus, To B 100-meT-
POBOIf TOJNILUE €€ BIUAHUE YK€ MHOTOKPATHO MEHBIIIE.
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[lepeuncneHHble MapaMeTpbl CeJIeBOM MAcChl JOJKHBI OBITH OIpe-
JIeNIeHbI, 0000ILeHbl U CUCTEMATU3UPOBAHBI B 3ABUCUMOCTU OT TpaHy-
JIOMETPUYECKHUX U METPOrpauyecKux CBOMCTB 0OTOMKOB, HAMYUS U
TUIA NIMHUCTBIX MUHEPATTIOB U CTENEHU PA3KUXKEHUS PHIXJIO00IOMOY-
HOM TOpHOM MOpOIbI BOAOH, T.€. OT IJIOTHOCTU M CBOWCTB CENeBOI
MAacCBhI.

6.5.5. Jlaxapsi

Ocoboe MecTo cpeau cejedl 3aHMMAIOT MOTOKM BYJIKAHUYECKOTO
[IPOMCXOXACHUS, TOJYYUBLIME JAXKE CIEUMATbHOE HAUMEHOBAaHUE
«raxapbl». PasMepsl ¥ MOLIHOCTE J1aXapOB MOTYT OBITh TPAHAMO3HBIMH,
B JIBMXXEHUM MOTYT y4acTBOBAaTh AECSITKM M COTHU MUJIJIMOHOB KyOM-
YEeCKUX METPOB IPsA3CBOIL U IpsiseKaMeHHOU Macchl. CesieBble IIOTOKU
Ha CKJIOHaX BYJKAHMYECKUX KOHYCOB (hOPMUPYIOTCS IIPH U3IUSHUKI
KpaTepHBIX 03€p, [IPH CTPEMUTEITLHOM TasiHUU CHEra u JIbla BO BpeMsl
M3BEepXEHHH, [IpY Nepexolie MUPOKIACTHYECKUX [TIOTOKOB, COCTOSILUX
M3 OYeHb NOJBYXHON CMECH 0OJIOMOYHOTO MaTeprasa ¥ PacKaIeHHBIX
rasos, B Jiaxaphbl, KOLJa CYILIECTBYIOT YCIOBHS 00BogHEHMs (KaTacTpO-
(budeckoe CHEroTastHue, peKku), NP BBIMAACHUM WHTECHCHUBHBIX JIUB-
Hell, 0COBeHHO cpa3sy Mocie u3BepxeHus. B BylIkaHMyecKux paitoHax
ollacHEe He CaMU U3BEPXKEHMUSI, a BbI3BAHHBIC MMM JIaXxaphl.

Bynkan Kenya Ha octpoBe fIBa 3a 100 ner mopomun 27 jnaxapos.
Oco60 u3BecTHO u3BepxeHue 1919 r., xorma 38 miH M3 BOBI OBLIO
BBITUIECHYTO Ha CKJIOHBI By/KaHa. ['opsiume gaxapel IOKPHUIM IPSI3eKa-
MeHHOI Maccoii 131 km? TeppuTopun. OOBEM OTIOXKEHHI OLIEHUBAET-
cs pasnuYHbIMY UdpaMu BIUIOTh 20 100 MaH M3,

B 1956 r. npu B3peIBe BynkaHa be3piMsanHbIN Ha KamMyaTke KaTacT-
poduYEeCKU OBICTPO CTAsUI CHEXHBIM MOKPOB U 00pa3oBajICsi TUTAHT-
CKHUM naxap, npoueniiunii rio pekaM Cyxas u bonpmasg Xamnuia (ryTb
B 90 kM) o pexu Kamuatku. OOuuit 06beM OTIOXEHUI COCTABMI HE
meHee 500 MIH M.

Manaiickuit apxurenar, @uwivnnunsl, Jnouus, Kamuyarka, Kac-
KazHble ropel B CeBepHOM AMEPUKE (HalpuMep, axapbl ByJikaHa CeHT-
Xenenc B 1980 r.), Annpl FOxHO AMepuku (Harpumep, 1axapbl ByJi-
kaHa Pyuc B 1985 1., yHUYTOXHBLIKE ropoaok Apmepo), Ucranous,
HoBast 3enaHaust — BOT TEPPUTOPHUH, IOABEPKEHHEIE BO3IEHCTBUIO
J1axapoB.

6.5.6. Cens uger!

Cens unet! Ecnu 3ByyaT 3TH CJOBa, TO peaklys Ha HMX BCerga
ObIBaeT 0HO3HAYHOU — OercTBo. Y peako kTo HaxoauT B cebe husm-
YecKue U AYLIEBHEIE CHWIBI HOAPOOHO PACCMOTPETh CaMO siBiieHKe. MEL
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3HaeM I10 cebe, Kak, Jaxe HaxXoAsCh B OTHOCUTEJNILHOI 0e30MmacHoCTH,
TPYAHO HE MOIACTh MOA FMIIHOTUYECKOE BO3AEINCTBUE CTUXUU.

Bot kak omnuceiBaeT GaHIXUpP (BaHCKOE HAMMEHOBAHUE CEJIsl) B
OJHOM U3 CBOUX paccka3oB Dayapa [dayac Jlekkep, Mpo3BaBLUInit ce0s
MynbTaTyau M [OCBIATHBUIMI CBOE TBOpYeCcTBO VIHIOHE3UU:

«Bce cmonkio. Bee npucnywanocs. Bee 3aponuino...

banmxup!

Kak onucats MHe MOry4uii aBoloK B ropax! C ueMm cpaBHHTDL 3TOLO
BOISTHOTO MCIIOJIMHA, KOTOPBIA YHOCHUT BCE€, YTO €My NPOTHUBOCTOMT,
crubaer gepeBbsi, Kak COJIOMHHKH, CBOAUT C JIMLA 3eMJIx LeNble jeca!
O, 3TO €CTECTBEHHO, YTO BCE HAPOAbl COXPAHUIM BOCIIOMUHAHHUS O
MOTYYMX MOTOKAaX MIaJeH4YeCcKOHi Nophl cBOE ucTopuwu!

CIIBIIMMEBIN BHAYaJle INIyXOH LIOpOX MPHM3BIBAET K OJUTEIbHOCTH,
U KTO €MY BHHUMAET IO3THYECKUM CIYXOM Ceplla, OTYETIIMBO pac-
TI03HAET B HEM MPU3bIB K MOJIUTBE. DTOT IPU3BIB BCE HAPOABI MJIAAEH-
4YeCKON CTaAVM Pa3BUTUSI ITEPEBOIMIIM CJIOBAMH: CIYIIANTE, KaK TOBO-
put bor!..

Bbaumxup! 3eMist ApOXHUT, BO3AYX CTYLIAETCH TaK, YTO TPYAHO AbI-
11aTh, B yIIax TYIUT, CJIOBHO BCE 3BYKM COCOUWHWINCH B €OUHBIN TV,
KOTOPBIN MOXHO OBUIO OBl YI1I0JOOUTE TMTAHTCKOMY «P», eciiu ObI oru-
€aTh 3TOT 3BYK OBIJIO MBICITUMO.

Bona He nmogHuMaeTcsi, OHa YIUIOTHSETCS, HaKariMBaeTcsl. Ee BU-
JAT nepen cob0io, HaNpoTUB cebsi, CIOBHO 3TO CTEHA, ABUXKYIIASCS
10 paBHUHE...

Jloioii Bce, 4TO SIBJSISTCS TIPEISTCTBUEM, BCE, YTO 00pallaeTCs B
6erctBo! [IpOTHB 3TON CUJIBI HET APYrOi CHJIBI, C 3TOMH CKOPOCTBIO HE
MOCIIOPHUT HUYbS cKOpocTh! Jlo/oit ifoaeil 1 XKUBOTHBIX..., JOJIOA pa-
CTEHMsI, JEpeBbs, Cajbl, Jieca..., BCE HOJIOU, BCE CPE3aHO, CMBITO,
CKOIIEHO, CIIaXeHO!

Ho 3Ta sapocts Hegonroseyna. OHa CAMIIKOM OTPOMHA AJsT 3TOrO.
B ocTtaBiiemMcst OT HaBOAHEHHS HJIe CKOPO OyayT HaiIeHbl 00JIOMKHU
paspylieHHs] U TPYIBl BCEX, YTO OBII yMEPILBIEHBI».

IIpuBeneM KpaTKyIO CBOOKY HEKOTOPBIX CJIOBECHBIX 3apHCOBOK OY€E-
BHILIEB TAKOTO PEIKOIO SIBJICHWS, KaK ABHXXEHHE IPSI3€KaMEHHOIO
[IOTOKa.

1. Pyusu Tesrop u Anpirere (Gacceitd p. Ajiaapya, CEBEpHBIN CKJIOH
Kuprusckoro xpe6ta), 22 utoHst 1953 r. [1oTOK BO3HUK B pe3ynbTaTe
MpOopbIBa MOpeHHOro 03epa. O6beM 80 ThIC. M3, PAaCcXO MPH MPOPHIBE
50 M3/c. O6bem noToka 0kos1o 300 Thic. M3. OOBEM MTEPEHOCHMBIX Baly-
HOB 110 25 M3. Onucanue A. H. KpouikuHa:

«...CeNleBoii MMOTOK, TMEPEeIBHUrasick BOTHOOOPA3HO M OTIEIbHBIMU
BajlaMU, NpeACTaBsA CIUIOLIHYIO CEPYIO MacCy KOHCHUCTEHIIMM XOpO-
110 pasMeLIaHHOrO0 CTPOMTENBHOIO PacTBOpa, COCTOSILErO U3 BOABI,
BaJIyHOB, OYyJbIT, TaJCYHUKA, [ecKa M MejKo3eMa... CelieBple Bajibl
BBICOTOM 10 3—4 M Ha IIPAMOJMHEHHBIX y4acTKax 4 10 6—8 M Ha
u3rubax pycjia ¢ MakCMMaJIbHBIM pacxozom 400 M3/c xapakTepu30Ba-
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JUCH Ype3BbLIYaHON OYPHOCTHIO (TYPOYTU3UMPOBAHHOCTHIO) U BOJIHO-
00pa3oBaHMeM, UMEIOLIMM BBICOTY IPSI3eKAMEHHBIX BOJIH 10 2— 2,5 M.
TajleyHUK U OTHE/bHbIE OYNBITY BbIOpACKIBAIUCE ITIOTOKOM C IIYMOM U
TPOXOTOM Ha PacCTOSIHME 5 M U OoJiee OT pycia peKu; Haj [OTOKOM
KJIyOUIICS TYMaH U3 BOJIBI, IPSI3U M TBEPIBIX YacTULl. KpynHEIE BaJyHBbI
rnepeMelaiuCh OTHOCUTENIBHO APYr ApYyra B BEPTUKAILHOM U TOpH-
30HTATLHOM HallpaBJeHMSIX, ITPUYEM ITOCJOMHOTIO JBHXXCHUSL HE Ha-
0J110J4J10Ch».

2. Xut-KanroH 61u3 PaitTByna (ceBepHslil ckioH rop Can-I'abpu-
enb, 68 kM K cesepo-Boctoky OT Jloc-Anmxkeneca, KamudopHus),
11—12 masg 1941 r. [1oTOKK BO3HUKIM B pe3ylbTaTe UHTECHCUBHOTO
CHEroTassHuSA ¥ OOBOJHEHMS NPOAYKTOB Pa3pylieHUs, KpUCTAIUYE-
ckux cnanues. O6beM cepur ToToK0B 920 Toic. M3, JInameTp HauGosee
KPYIHBIX KaMHel 0koJo 1,8 M, INIOTHOCTB celieBoit Macceht 2400 kr/m3.
Onucanue P.I1. [apmna u JI. X. Hoy6ica:

«...Banm cosmaBan iyM, NMogoOHBIN CPOXOTY OeToHa B OETOHOME-
wanke. CTaJIKMBAIOUUECS BaIyHB! COTPSCAIM 3€MJTIO, OBUIM CIIBILIHBI
BCIUIECKH XUAKOH rpsi3u... DpoHT mepeaHeit XUAKON BOIHBI [UIABHO
CKOJIB3WJI Y OB IOJIOTMM I10J00HO (DPOHTY GLICTPO TEKYILEH BOABI U
HaItOMHXHAJI BOJHBI IIpUO0sT, HACTyIaloIKe Ha MOpcKoi 6eper. OnHa-
KO HAaKaTbIBaHHME BOJIHBI C MEPErnooM rpebHs, Kak 3TO HaOIIONaeTCs
IU1S1 BOJIHBI TIPHOO0SI, B JAHHOM Cly4ae ObUIO BBIPaXXEHO IUIOX0, TeM He
MeHee, rpebeHb BOJHbBI CTPEMMJICS HAKPBITh M ONEPENUTh €€ OTCTaBa-
Hue. HevyeTko BhIpaXCHHBIN HAKAT BOAKI C MeperuGomM rpe6Hs, Bepo-
SITHO, YACTMYHO O0s13aH CIIIAXXUBAHUIO pyCiia MpealIecTBYIOLIUMHU M0~
ToKaMHU. BanyHb! kaK Obl 00/MLIOBEIBAIM (PPOHT GoJiee BA3KUX BOJH U
3[€Ch KaTU/INCh, KPYTHIIUCH U CKOJIB3MIIM, HO, KaK MMPaBuUIo, He OIe-
pexany OCHOBaHHe BOJIHBL. MIx ABMKeHME OCYIIECTBIISIOCH O1aronaps
BO3JEUCTBUIO 00Jiee MENKUX ODJTIOMKOB, ABKXYIIMXCS [103a1y BaJIyH-
HOU 1aMOBI, ¥ OHU CKOJIB3MJIH IO TPA3H, TEKYIUEH MeXIy HUMU. Brl-
cOTa TEPEIHEro Kpasi BOJXH M3MEHSJIaCh OT HECKOJBKUX JIOMMOB 10
4,5 dyros (1,4 m)... [To Mepe Toro Kak MaTepuaa CTaHOBIUICA GoJjice
BS3KUM, OCOOEHHO B MO3AHEH CTaAMU aKTUBHOCTH, CKOPOCTH YMEHb-
LATACH, M BAJYHHBIA (PPOHT CTAHOBUJICA [IJIOTHEE, Kpy4Ye M BBHILIE...
bprisru rpsizu nojuierany Ha BeicoTy 20 dyToB (6 M), ¥ HaOJrOJATENN
Ha Oepery ObUIM e1o 3a6pbI3raHbl... BpeMeHamMu MaTepual CTaHOBUIICS
HACTOJIBKO BSI3KUM, YTO OpOlIEHHBIE B HEro KaMHM HE IOIHMMAJIN
OpBI3r U MEMJIEHHO TOHYIM».

3. BepxoBbs yiuensss Moaitdnayep (3amagHblit ckJIoH xpeOta TeH-
mui, 100 kM K 3amano-roro-3amnany ot deusepa, Konopamo), 18 asry-
cra 1961 r. [loToKy BO3HUKAJIM HA CKIIOHAX LIUPKA KPYTU3HOM 35—41°
B pe3y/bTaTe CHUJIbHOTO JIMBHSI M OCTAHOBMJIMCh HA YKJIOHe 7,5—12°.
Onucanue P.P.Kappu, HabnonaBuiero siBieHHe CO CKJIOHA LMPKa C
paccTostHUsL okono 900 M:

«...I1ociplIancs CUIBHBIN I'POXOT, NEPEKPHIBLUMMA PaCKaThl FPOMA.
I'pynina oGBabHBIX JIABMH MOSIBUIACEH B YETBIPEX PA3IMYHBIX TOYKAX HA

184



CKJIOHE B BepXHei YacTu nupkKa... Jlaxke HECMOTPA Ha TO, YTO OCLIIIH
ObIIK MPOMUTAHbl 48-4aCOBLIM MHTEHCHUBHBIM JOXIEM, OonblIre 00-
JIaKa KAMEHHOM MJIM BOASHOM MBUIM COMPOBOXIATH 3TO TOSBIEHHUE. ..
OT/AeNbHbBIE [IOTOKH MIPEACTABISIN COOOI cepHIo A3bIKOOOPa3HbIX Ba-
JIOB, OBMXXEHUE KOTOPHIX HJIsi CAMOTO KPYITHOTO OOBEKTa IIPOAOIKA-
JIOCh OKOJIO OTHOTO Yaca. DTOT MOTOK cocTosy 3 10 Oonee unm MeHee
PA3JIMYHBIX BOJIH, KaXJasi U3 KOTOPBIX ABUrAJaCh C MAKCUMAIbHO
MOBEPXHOCTHOM CKOpOCThIO 15— 16 M/c BONIM3M LEHTpa [OTOKa Ha
BeicoTe 3750 M. CKOpOCTh BOJIH ITOTOKA MNagasia o 1 M/MUH U MEHee,
KOTJa OH BBIXOIWJ HAa AHO NOJMHEL.. Co3gasoch BIIEYAT/IEHHE, YTO
BOJIHBI [TOTOKA SIBJISIOTCSE pE3YBTAaTOM CIIyCKOBOIo 3¢dexra yrapHon
BOJIHBI, IMPOXOASILE 10 KOHYCY OCHIIH, JeXaleil noj yIrjioM ecTe-
CTBEHHOTO OTKOCA, M YTO B BEpXHEH YACTH IpsA3eKaMEeHHOIO IOTOKa
NEACTBUTEIBHASL CKOPOCTD CITIABISICMBIX BAJIYHOB MOXET OBITh 3HAYHU-
TeJIBHO HUXE, YeM HabJoaaeMast CKOpOCTh QpoHTa moToKa... OTaeab-
HbI€ YIJIOBATbIE BAJIYHBl C MAKCUMAJIBHBIM auaMerpoM 0,8 M 1 Becom
6osee 340 Kr nosgBISIMCh Ha MOBEPXHOCTH IMoTokKa. Haubosee kpyri-
HBIE BJIYHB! OBUIM OTMEYEHBI OKOJIO BEPLIMHBI HAPYXXHOIO Kpasi TI0ji-
BIDKHOTO (DpOHTA KaXM0i BOJHEL... IIpoKaTeiBaHME BHHU3 1104 (PPOHT
BOJIHBI, KaK 3TO UMEJIO MeCTO B ciiydae, onucaHHoM [aprmom u Ho-
yOJICOM IUTST palUTBYACKHMX TTOTOKOB, He HaOII0OajIoCh, CKOPEE OCHIIb
CABUTAJIACH IIEpe] BOJIHOW B MOPEHOIOAOOHYIO TSIy, KOTOpast 3aTeM
BKJIFOYAJIACh B COCTaB (PPOHTAJIEHOTO Bajia».

4. Kayrc-Kpuk (6acceitn p. Huckysnnu, maccus Peituup, Tuxoo-
KeaHckuii ceBepo-3anag CIHIA, BamunrroH), 2 okrsops 1947 r. Tlo-
TOK BO3HMK B PE3YJbTATC BbINAACHMS JIMBHA Ha JIEIHUK U MOCIEAYIO-
1LIETO TPOpPBIBA AOXMEBBIX M TaNbIX Boa. O6beM IMOTOKa 38 MIH M3,
cpeaHsis TUIOTHOCTh cenieBoit Maccel 2000 kr/m3 (Buaumo, Ge3 ydyera
rel6 u kamHeit). Onucanue P. K. I'peiitepa, HaGnM0gaBHIero NOToK B
8,8 KM HIDXe OKOHEYHOCTH negHuka Kayrc:

«OrpoMHOe Beepoobpa3zHoe MOpe 00JIOMKOB TOpPHOIA MOPO/L! U Ope-
BEH YCTPEMMJIOCH Uepe3 uocce K peke Huckysmm. Cuna iBUuxyeics
Maccel ObLJIa CTOJIb YXKACAKOLIEH, YTO TPOMAIHBIC BaJlyHbl CTPEMUTEIIb-
HO NMPOHOCHJIMCH €10 KaK IJIaBYYUil MaTepual... B GoibluuHCTBE Clyda-
€B 3TU BaJyHBbl HE KaTWJIHCh, a TIPOCTO JABUIAIKCH, MOJIEPXHBAaEMbIe
Ha MOBEPXHOCTH 3TOH IYIIU LEMEHTHO-IIOMOOHOIO MaTepuaa, TeKy-
l1eit yepe3 yvyacTok. JepeBbsi, 0fHO OOJBILE APYIOro, AyamMeTpamH,
IpeBRIIAOIIUMUY TPH PyTa (0K0JI0 METPA), OBUIM CJIOMaHBI, KAk I1aj-
KUY, WIM OBUIM BBIPBAHBI C KOpHEM. Bce 3TO CcONPOBOXIANOCH IPOX0-
TOM H IpOXaHHeM 3eMJIM, YTO HaBOAMAO YXKac... Marepuas, nepeme-
LIAEMBI [TOTOKOM, KOHEYHO, He OBUI BOAOH, [0 KOHCHCTEHIIMH OH
OBUT MOXOX Ha XOpOLIMH OeToH... JlocTUras ITyOMHBI B HECKOJILKO
¢dyroB, OH (IIOTOK) MEIVIEHHO TEK, BEIHOCS ¢ cOOOi OrpOMHbBIE Bajy-
HBI, IMaMeTP KOTOPBIX MOpoit gocturai 13 ¢gyros (okono 4 m)».

5. ®akoH (6acceitH p. Mb6eit, mputoka JlopaHc, 4 kM Beiie bapce-
noHHeT, xpebeT IlapnaitioH B Korckux Anbnax, ®panuus), 13 asry-
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cra 1876 r. CeneBoli NOTOK BO3HWK B PE3Y/NbTATe BbIMANCHUS JUBHS.
O6bem notoka 234 Teic. M3, rotHocTs 2 190 kr/mM3. Onucanue Hlnrom-
Geprepa, HaOMIOAABLIETO [TI0TOK B MECTE BBIXOJA IMOC/IEAHETO Ha KO-
HYC BBIHOCA, MOJIYYUNIO HIMPOKYIO U3BECTHOCTH CPENU CENIEBUKOB U
LHUTHPOBAIOCh HEOJHOKPATHO; BIIEPBhIE NPHUBEACHO B PYKOBOJCTBE MO
obnecenuto rop I1. JleMoHIEe, epeBeqe HHOM Ha PyCCKUi sA3BIK B THd-
nuce B 1891 r.:

«..5] yBuaen orpoMHyIO 4epHYIO Maccy, KOTopasi JABUTajgach CJIOB-
HO CTEHa, MOoYTH O€3 LIyMa CITyCKasiCh MO pycly. DTO ObLI celib, BbI-
e U3 rop, KOTOPBIA MHe YAAIOCh HAOMIOAATh BO BCe €ro cuie.
DTOT celib, OBICTPO NMPOABUIABIIMIACA Ha OOJBIIMX YKJIOHAX, CKOpPO
MOSIBMJICSL HENAJIEKO OT MEHs, IepeMeINasiCh MO0 MECTHOCTU C YKIJIO-
HoM He 6onee 0,12 (7°). Ero ckopoCThb TYT e CHHU3MIACh U CKOPO HE
npeBbiana 1,5 M/c. 9to Gbua CMECh 3€MJIM U KAMEHHBIX OOJIOMKOB
BCEBO3MOXHBIX pa3MepoB, XHakas, Kak OeToH. [lepeas coGoil moTox
JBHMTAJ LIEJIBIM aBaHrapx OONbIIMX [JILIO, MHOTAA 5— 6-KyOOMeTpOBO-
ro o0beMa, HAMOJOBMHY IIOTPYXEHHBIX B 0YEHb TYCTYIO I'pA3b... [Ipu
MaJIEH1IeM NPEITATCTBUM IePENOBhIE IJIBIOBI... OcTaHaBnuBaiMch. Ho rmo-
TOK HalMpaj C3aiH, MU YPOBEHB CEJiS TOrJa BBICOKO MOAHMMANICS (10
7 M Hag AHOM pycia)... Bcs Macca BHOBB IIPUXOJUIIA B ABUXEHHUE JI0
CJIEAYIONIEH OCTAaHOBKH... Kak ToNbKO IepenoBoit oTpsih OOMBILKX [JIbI0
TIpolleJI, OCTaJIbHAs YacTh MOTOKA JBHUTIajiach B pPyciie TOBOJbHO YIIO-
pSIIOYEHHO. JTO ObLIA Macca YepHOTO I[BETA, €ABA XUIAKAS. ..

Mo3xHO OBUIO CKa3aTh, YTO 3TO ObLIA pexa rpsA3u. TOBKO BpeMeHa-
MU KpYITHBIE [JIBIOBI 3asiBASUIM O CBOEM MPHMCYTCTBUH B Celie, ITOJXHHU-
MasiCh Ha CEKYHIY, KaK OalllH{, Cpeay IPsi3eBOro MOTOKA, YTOObY celi-
Yac Xe CHOBA B HEM MCUYE3HYTh, KaK TOJIBKO OYAET IMPONUIeHO IpesT-
CTBUE, 3aCTaBUBLIEC HX [IOTHATHCS BBEpX... IlomepeuHblit Mpoduib
[IOTOKA CTAHOBWJICS BBIMYKJIBIM, KOIA YpOBEHb ITOAHMUMAJICS, U CJIET-
Ka BOTHYTBIM, KOrjma OH Mnajgal... He cibllIHO OBLIO IMOYTH HUKAKOTO
LIyMa, UCKJIIOYas pa3faBaBIUMMCS BpeMs OT BPEMEHHU CKPEXET KaM-
Hell o pycio wind o apyrue KamMmHu. Ho moTok menasncst Bce Gonee u
OoJiee XUAKHMM M IBUTAJICS C Bo3pacTaiolueil ckopoctblo. CKopo Boja
[OSIBIJIACE B M300WJIMM: OHA SIPOCTHBIM PYYbEM TeKJIa ITOBEPX CEJIs,
JBHTraBUIerocs Gosee MemieHHO. TyT Hayaica mwiyM... CeNb... MOT pa3-
BEPHYTLCA Ha OOLIMPHOM KOHYCE BbiHOCA. OH pacIUIbUICS BUIMPE...
IBYDKEHUE €0 CHIIbHO 3ameutuiiock. Haubonee KpymmHble ITI6I0bI, ObIB-
LIME CKPLITBIMU B ITOTOKE, KaCaJIUCh THA U MaJIO-[TIOMAJTy OCTaHABJIHNBA-
JIUCh, TOTNA KaK HEKOTOpble [MOMEHbIle MPOJOJIKAIM ABUTaThCs, Bpa-
I1asiCh, ¥ BPEMSI OT BpEMEHU [TI0KA3BIBAIMCH U3 IPA3M; YACTO OBIJIO BHI-
HO, KaK OHM HEKOTOpOe BpeMs ILTaBaIU, KaK KyCKH JepeBa I10 BOIE...».

6. Canbep (paiton ceneHus Ko3be, B 3—4 kM BBepX 110 p. M6eii ot
®akoHa), 8 aBrycra 1876 r. [1oTOK BO3HHUK MpH BLITAAEHUU JIUBHA.

Onwucanust 3edupena dons, XKana berto u @upmena Oxucddpe,
HMMEBLLIUX OTHOLLIEHHUE K CTPOMTENBCTBY MPOTHBOCEJIEBEIX 3aIpy/, TaK-
xe npuBeacHbl y I1. JleMOHIE:
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«...Pazgancs rmyxoit urym, moxoXuil Ha rpoXoT, CO31aBaeMblil ap-
TUJUIEPUACKON KONOHHOI, MPOXOAILEH PBICBIO II0 MOCTOBOIA... 3aTeM
CTaJI0 BO3MOXKHBIM pa3inyarTh, KPOME IPOXOTA, €lle OTAENIbHBIEC yaa-
pbI OT CTOJIKHOBEHMSI HaJIeTaBIIKX OJHA Ha Apyrylo IMel6. Heckosbko
CEKYHJ CITYCTS s YBUJEJ CEJlb YXaCHOIO BHAA, KOTOPLIA IMOSABUIICS B
50 M Beie 3anpygsl Ne 7. OH 6611 BBICOTOM B 7—8 M U COCTOSUT U3
00JIOMKOB Da3HBIX Pa3MEpOB, MOCTOSIHHO CTAJKWBAIOUIMXCSI MEXIY
co0oii... S 3aMeTuJI, KaK U Bce pabouue, yTo Hapak ABUHYJICS paHblle
NpUOBITHS CeNsl; eMy OCTaBajJioCh A0 Hero eme 3—4 M, HAacKOJbKO
pacCTOsTHUE MO3BOJWIO 3TO PaCCMOTPETL... Pabouue, Mexay IPOYUM,
00BABUIIM MHe, 6e3 BCAKOTO BOMPOCA C MOEH CTOPOHBI, YTO OHU BH-
IeJIA, KaK OBOJILHO TSIKEJble CAHU..., CWIBHO HarpyXeHHBIE KaMHsI-
MU, [T€PEBEPHYIIMCH €1l TOTAA, KOTJa rojioBa celist HaX0AMWIach OT HUX
B HECKOJIBKHMX METpaXx...

A npekpacHO BHAEN, YTO 3Ta XMXHHA ObUIa CHECEHa B MOMEHT,
KOrJa rojoBa KOJIOHHBI CEIsl HaXOOMWJIach OT HEE €lle B HECKOJbKHX
MeTpax... Sl yBHmes, 4TO NpUONIMXKAIOTCS KPYNHBIE [JbIOBI KaMHEI,
MTOAHABIIMXCS [MOYTH OTBECHOM CTEHOM S-METPOBOI BBICOTHI...

51 BUnen MOBOJIBHO MHOrO KaMHE#l pasMepoM IOMeHbIle KyJlaka,
BBIOpPOLIEHHEIX B BO3AyX Ha 15 M ... Bnepenu 210 GbUIa Ky4a KpPYITHBIX
[71610, CIYCKaBIUMXCs, Bpalllasch, APYT OKOJNO APYra. OTo ABMXEHHE
MPOU3BOAMIO CTPALIHBIA IPOXOT, K KOTOPOMY MHOTIA TIPUCOEIUHSI -
Csl TpeCK, Kak Ol OT JepeBa, BEIpBAHHOTO Oypeil ¢ KopHeM. DTa Kyda
1610, TIPOMEXYTKHM MeXIy KOTOPBIMHU OBbLITH 3aMI0IHEHBI I'PA3bIO, UMeIa
B 1vHy 3—4 M. Tonosa ceinst 06pa3oBajia HAKJIOHHYIO IJIOCKOCTb B 2 —
2,5 M BBICOTOIT».

7. Kypo (6acceiin p. Tepek, ceBepHbiit ckiioH InaBHoro Kaskascko-
ro XpeOta, paiioH ceneHust Kasberu), 8 aprycra 1955 r. CeneBoii morox
BO3HMK IIpY BBINAJCHUM TPEXTAKTHOIO JIMBHSI. MaKCUMaJIbHEBIN pac-
xon 52 M3/c, 06beM 562 Thic. M3, mnotHocTh 2 100 Kr/M3.

Onucanue B. E. MorancoH:

«...Cenp mosiBMICS... U3-3a MOBOPOTA pycjia B BUIE Bajia BHICOTOIA
nopsiaka 1 —1,5 M. OH npeacrapisan co00it TYCTYIO IPSI3b, BKIIOUAK0-
LIYI0 KAMHU AMaMETPOM 10 1 M, pexe BCTpEYaIMCh BAJIyHBl AMaMET-
poMm 2 M u 6ojee. JBUXeHUe 1UIO BOJHAMU, CIIafgbl 4YepenoBaJuCh C
HOBBIMH I'psizeKaMeHHBIMM Bajlamu. BpemeHaMu, KOraa gBurajiack 6ojib-
lilasi Macca KpYIHBIX KaMHE, OBepXHOCTh MOTOKA CTAHOBMWJIACH BbI-
Nykioi. bonee KpylHBIA MaTepya [MOCTENEHHO OTXHUMaIcd K Oepe-
raM M OTKJIaJbIBaJICS, 3aTEM BHOBb ITOIXBATHIBAJICS OYEPEIHBIM BAJIOM.
I1pu 3TOM MOBEPXHOCTH [TOTOKA HAMIOMUHAIA PEKY, HAIOJIHEHHYIO KaK
Obl 1Iyroi YepHoro 1seTa... Ha noBopoTax U B CyXX€HUSIX [TOTOK ITOCTO-
SIHHO C03aBaJi 3aTOPbl, KOTOpEIe OBICTPO IIPOPHIBATIMCE; CKOPOCTH €I
pu 3TOM Bo3pactasia 10 3—5 m/c. IIpopBaBumniicss Ban 3poarpoBal
Oepera, a cejieBasg Macca BBIIIECKUBAIACh HA CTEHKH pycia, M M3 Hee
BBUICTAJIM OTACbHBIC KAMHU. J[BIDKEHUE [I0TOKA COMTPOBOXAANOCH CHIIb-
HBIM HIYMOM>.
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Mexay npoudM, peyka Kypo, uMeomas u Apyroe Ha3BaHUE —
bemienas Banka, 3HameHuTa TeM, YyTOo 0 Heil yrmomuHan A.C. lym-
K¥H B cBoeM «IIyremectBuu B Ap3pym». ITomuure?

«bemenas banka Takxke sgBuIach MHE BO BCEM CBOEM BEJIMYMU; OB-
par, HanmOJHUBIUMUICS NOXIEBLIMKA BOIaMM, MPEBOCXOAMI B CBOei
cBUpenocTy caMblil Tepek, TyT xe rpo3HO peBeBiMi. Bepera Obuin
pacTep3aHbl; OTPOMHEIE KAMHHM CABMHYTHI OBIJIM C MECTa M 3aTPOMOX-
JIAJIH TIPOTOK. MHOXECTBO OCETHMHIIEB pa3pabaTsiBany mopory. S nepe-
TipaBUJIcs ONArOMONYYHO».

8. Huropu (Gacceitt p. OMaTvkaBa, BOCTOYHBI CKJIOH XpeOTa Xua,
15 xM K ceBepy ot ropsl Spurartake, octpoB XoHclo, Smonus), 10 utons
1964 r. I'psizekaMeHHBI MOTOK BO3HUK MPU ICHOH 110roAe Ipy MHTEH-
CHBHOM CHETOTastHUM — 7 ¥ 8 MIOJNS BHITAJaIM AOXIM. Makcumanib-
HBII pacxon oxono 430 m3/c. Onucanue Takypo SIMan3aku, KOTOPHIit
Habmo1an siBIeHUe B pailoHe ycThsa p. Huropu:

«IIpssMO Ha ry1a3ax rpsizeKaMeHHbBIN MOTOK MTON00HO YEpHON 3Mee
3aXBaThIBAJl OTJIOTHE pEYHLIe Oepera, BHIKOPYEBBIBASI BLICOKHE NEpE-
BbsI, MHOTHE U3 KOTOPBIX VBJIEKAIHCH [IOTOKOM... B aBaHrapae rpssexa-
MEHHOTO MOTOKA, NOANPBITUBAd U 3aJIeTasl BIIepe/l, ABUTAJIMCh CTBOJIBI
¥ 00JIOMKH ITOTIABLIMX B [IOTOK J€peBbeB. B rojioBe moToKa IBUTaINCh
HECKOJIBKO JIECATKOB IJIBIO [T0 HECKOJIBKO METPOB B AMAMETPE U, KPO-
ME TOr0, O0JIBLIIOE KOJIMYECTBO BAJIYHOB MoMeHsbite... Huxe Bogomnaga
KaIUIY TPSI3M KPYXXKUIUCH B BO3JyX€ MOJOOHO MBLUTM».

9. IOxHas yactb nonuubl Can-XoakuH (Kanugopuus), 1905 r. Bre-
yaTaeHus yrpassiomero paHyo Can-Omuramo JIx. K. [Iyriaca B 3anu-
cu I'. P. JIxxoHcoHa u3 Jloc-Aumxeseca IMTUPYIOTCS O cTaThe 3. biok-
yatigepa:

«Korma oH (IIOTOK) BBILUEN M3 Y3KO# Iiejil OOKOBOrO KaHbOHA,
ero CONpOBOXIAN0 00JIaKO HMbUIM, 00pa3oBaBIIceCs] BCIECACTBUE pa3-
PYLICHHUS OTPOMHOM MacChl CyXOi [MOYBBI O BLICTYIIBI IIPH €€ CTPEMU-
TEJIBHOM MPOABYXEHUM BHU3 MO0 KAHBbOHY. CKBO3b IBLIbL MOXHO OBIJIO
3aMETUTh MEJIbKAHUE OTPOMHBIX JBUXYIIUXCS BAJIOB C OMUHOKHUM, He-
MPEPBIBHO BpalIAOUIMMCs aepeBoM. IIpoiiast okojio Mmojyropa MIIb
(2,4 xM) HMXe BBIXOZA MaJIOr0 KaHbOHA, 3Ta BOJHA MOJHOCTHIO OCTa-
HOBMJIACh, TOJIBKO Yepe3 HEeCKOJIbKO MHHYT 3a Heil nocjeroBaja apy-
rasi, 6ojiee KpyIHas M ObICTpast, YeM repsast. OHa He [OAHKMMAJIA [IbLb,
TaK XK€ KaK Y [ocJieI0BaBIIKe 3a HEil BOJHBI, OJHAKO OTPOMHBIE [JIbI-
Obl, BeC OONBIUMHCTBA KOTOPRIX AOCTUIaJ HECKOJIbKMX TOHH, IOX-
NPLITUBAIM HaA [MOBEPXHOCTEIO, KaK IIPOOKH, MOJACPXKUBAEMBIE CHU-
3y 3eMJIAHOM Maccoil. Ata BosiHa IIpociienoBaia Ha nonmwid (0,8 k)
Jnasbllie BHU3 [0 KaHLOHY, YeM II€pBasi, M TAKXE OCTAHOBWIACH, 3a-
HSIB BCIO LUMPUHY OCHOBHOIO KaHbBOHA, JOCTMIaBLIYIO B 3TOM MECTE
yetBepT MuwiIn (0,4 xkMm). Yepe3 HECKOMBKO MUHYT IIPOHECNACH EIIIe
OIIHA BOJIHA IPA3M, 32 KOTOPOi MOC/ICAOBAIH CIEAYIOIIME Yepe3 MH-
TepBa/ibl B HECKOJIbKO MUHYT. Kaxmast oc/enyoniast BOJHa Oblja JXuxKe
Y UMejia OOJIBLIYIO CKOPOCTh 10 CPABHEHHUIO C IPENBIAYIIEHA...».
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10. Jonuna Cyxoit Xamuusl (6acceitH p. KamyaTtku, paiton Kio-
YEBCKOM IPYIIIBI By/IKaHOB), JieTo 1956 r. I'psi3eKaMeHHBIE [TOTOKM BO3-
HUKJIM BO BpeMsl JIMBHEI I1OCNE U3BEPXKEHUS BYJIKAHA De3bIMSHHBIM.
Onucanve I'. C.Topuikosa u I'. E. borogsneHckoii:

«Bona pexu Cyxoit Xanuiibl NE€PENONHANACH PHIXJIBIM MaTepUaTIOM,
00pasys TyCTYI0, HO OY€Hb MOJBUXHYIO IPsi3b, B KOTOPOH, 1OJ0OHO
JEPEBbSIM, JIETKO TUIBUIM KPYITHbIe KAMHH. OcOOEeHHO yAMBUTEIBHO GBUTO
BUACTh, KaK B 3aBOJSX, [TOC/IE BOAOIIAA0B, KAMHM MEJIEHHO IUIaBaIU
¥ KPYXWIHCh B CTPYsIX IPOTHBOTEYEHMI. Macca TBepaoro MaTepuaia
coctasisia 90—95 %...».

11. Axxap (GacceifH Akcasi, CeBEPHBIN CKJIOH 3amIMiCKOro AJa-
Tay), BecHa ¥ HayaJo jieta 1969 r. [ToToku Bbi3BaHbI IMBHSAMH. Pacxon
o 10 M3/c.

Onucanue B. Y. TlonsgHckoi:

«IlepBrlif ceneBoit BaJi — 3TO rycTask TPsi3eBas Macca ¢ KaMHAMHU
OT YeTBEPTH 10 OAHOIO METpa B AUAMETPE, HACTOJILKO KOMIIaKTHAsS 1
IUIOTHAY, YTO JIBUXETCS KaK OJHO IIeJi0€, CIOBHO YTIOr, MENIEHHO,
HO HEOTBPAaTUMO. 3a roJI0BOM ABMXXEHME XIDKU JJAMUHApHOE 0e3 CTpyil
¥ 3aBUXpEHHIA. B oTae/IbHEIE MOMEHTHI KaXeTCs, YTO KAMHH MEIICHHO
wibiByT. C yBeNIMYeHHEM CKOPOCTH 10 MeEpe Pa3kKIDKEHUS [TIOTOKA KaM-
HU JOTOHSIOT APYT APYra, COyAapsiloTCsi, [IePeKAThIBAIOTCS. [ BUXEHME
CTaHOBHTCS BCe Oosiee TYpOYJIEHTHBIM».

12. Akynucyait (Aitnucyaii, 6acceitH p. Apakc, I0ro-3amnafHblii CKJIIOH
3anre3ypckoro xpebra). 21 mas 1884 r. Onucanve M.II. IIcapeBa —
ponoxeHo 9 ampens 1885 r. Ha 3acegaHuu KaBKa3cKoro oTaeNleHUs
Pycckoro TeXHHYECKOro o011eCTBa:

«...B peke cTasia OpICTPO HAILIBIBATh CBEPXY XUAKAS IPSI3b U BCIEN
3a Heil MOKAa3aJuCh CTPEMUTEJIbHEIE HAABUTAIOIIMECS MACChl TYCTOM
IPA3M, CMEUIAHHOM C KAMHSIMU M YHECEHHBIMU CBEpXY HECPEBBSIMH.
Macchl 3TH clie1oBaiM OgHA 3a APYrOK C HepephlBAMU B HECKOJIbKO
MUHYT ¥, BBICTYHAsI U3 6€peroB OBpara, paspyllaiy Uil COBEepIUIEHHO
YHUYTOXAIM BCTpEYABIIMECS Ha CBOEM ITyTU IMOCTPOVMKU U CAIBI; [IpU-
yeM JBMXKEHHE CeJisi He TPeACTaB/IsuIOCh HEIPEePhIBHBIM [TOTOKOM, HO
MPOUCXOAMIIO, TO 33X€PXKHUBAICH B CBOEM TEYEHUH, TO BHOBb YCTPEM-
JIIACH 10 peKe ¢ FPOMaZHOI ckopocThio. Bee 310 mpoposkanocs He
GoJiee OZHOrO 4aca, MOoCJie Yero yxe Irpsa3b cTajia IPOTeKaTh B HE3HA-
YUTEJIBHOM KOJIMYECTBE II0 JHY OBpara...

B HEKOTOpPBIX MeCTax BC/IEJCTBUE CTPALUHOM OBICTPOTHI IBUXKEHHUS
cela GbIIM YHECEHBI JOBOIBHO OOJBIIKE 10MA BMECTE C MMYIIECTBOM,
B HEKOTOPHIX X€ CeJib, MENJIEHHO JBUTASICh, OCTAHOBUJICH MEpes He-
OOJILIMMM KaMEHHBIMM 3a060paMu, HE MOBPEIOVB JaXe MOCICIHUX...
Cesnp MHOIIA NMPOXOAWI M0 Y3KHMM IIEPEYNIKaM, IMOYTH IOJ IPAMBIM
YIJIOM K 00LIeMy HAIPaB/IeHKIO ero TeUEHHsI, YBIeKas MpHU 3TOM KaM-
HHY OOJIBIIUX Pa3MEPOB».

13. Opay6anyail (HEMOCpeACTBEHHbIA BOCTOYHBIN cocen AKYIUC-
yag), 20 asrycra 1931 r. Onucanue T.T. YuxkHaBeposa:
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«...3aMeTUJIM BBIXOASIIIYIO U3-3a TOBOPOTA OBPAra 1 CTPEMUTENBHO
HaJBUTAOLLYIOCS BOJIHY Oyporo 1BeTa rpoManHoi BeICOThl. OTpBIBAsICh
OT BOJIHBI NIETE/IM KaMHHU, omepexas ee. Macchl Ipsi3d ¢ KAMHSIMY U
YHEeCEHHBIMU JepeBbsIMU CKOIJISUIMCh HA MOBOPOTAX OBpara U, 3aIoj-
HUB €r0, BBIX/IECTLIBAJIY, Pa3pyliiasi Ha CBOEM ITyTH [TOCTPOMKM U Cajbl...
Ha nosopoTtax pa3HuLia B ypOBHAX CJeI0B IIPOXOXAEHUS CeNsl JOCTU-
rana 5—6 m».

14. Tam3anuyait (JOXHBII CKIOH BOCTOYHOM Yactu [naBHoro Kas-
Ka3ckoro xpedta, Maccus basapmiosu), Houb ¢ 30 Ha 31 aBrycra 1930 1.
Onucauue A.JI. BpunHckoro:

«...CeJIeBOii [IOTOK, COCTOSIBIUU I U3 TYCTOM I'PsA3M ¢ KAMHSIMU 00Be-
MoM 10 1 M? (HacTosiias rpsi3eKaMeHHas Jiasa), IpoOHeccsl 10 NPsIMOoit
JIMHUK U3 yuenbsd I'aM3amyas 4yepe3 celeHue, He Clenys II0 pyciy
peKU, MUMeIoled M3TUO BhHINIE CeleHUs, CMeTasg 10 MYTH AEPEBbA
auametpoM 10 40 cM 4 6osnee. [LupuHa notoka Konebanacek ot 60 no
100 M ... TycToTa rpsi3u ¥ CTPEMUTENBHOCTD [I0TOKA OBUIM TAKOBBL, YTO
OH, UMES BBICOTY 110 6—7 M, HE PACTEKAJICSI B CTOPOHBI, HECMOTPS Ha
UMEIOLIMEeCs YKIOHBI, a CJieJoBajl N0 IPSIMOHN JIMHUHU, COCTABIIAIOLIEH
MIPOAOJIXKEHHME YILENbs... OTOUTAast OT OCHOBHOIO ITOTOKA B CTOPOHY I'PSI3b
BCJIE/ICTBUE CBOEH TYCTOTHI JAaXe HA CKJIOHAX HE pPAacTeKaaach, 3aCThl-
BaJla Ha MECTE...».

15. IlpuTok pexu Xucnap (6acceitx p. XyH3a, Kapakopym), 8§ uions
1892 r. Ontucanue Y. M. KoHges:

«...JJOCTUTHYB YCTbs [JIyOOKOro y3KOro 60KOBOI'O CyXOro pycja, Mbl
YCABINIATH 10YM, MOAOOGHBINA rpOMY, M YBUAEIHH OTPOMHYIO YEPHYIO
BOJIHY, OBICTPO HECYIIYIOCS BHU3... Korna MbI JOCTUTIH pycia, OCHOB-
Has Macca MaTepHuaia Mpolia, ¥ UL IPOIoJIXKall OBICTPO TEYh Yep-
HBII MOTOK IycToil rps3u. OH MOCTENEHHO CTAHOBWJICSA Oojyiee XU -
KM, [TOKA BMECTO I'PsI3H HE IOTSKJIA UePHAT BOAA... MEL... eaBa yciesum
BBICKOYMTB U3 Bpe3a, KOraa Apyrad rpoManHas rpsisepasi JIaBUHa CTpe-
MUTEJNILHO IpoHeciach BHU3. DTO OBUIO yxacaloluee 3penuire. Macca
IpsI3Y yBjIeKala Ipyay OOJAOMKOB IOPOABI, IIEpeBOpayMBasi MX, Kak
rajibKy, KOTOpble TMOAMPYXKHUBAIM IPSA3EBOM MOTOK M 3aMEISLIM €ro
IBVOKEHME, YBEIUYMBas, OJHAKO, €T0 MOLIHOCTh, Kaxnablii U3 6oib-
WKUX 0ONOMKOB IMOPOAbI, (POPMUPOBABLIMX <«TOJIOBY» 3TOM JIABUHEI,
BECWJI MHOroO TOHH, HamOOJMBIIMA noCTUrayn pasmepoB 10-¢yroBoro
Ky6a (3x3x3 M). MaTtepuas, KOTOPBIH CIeq0BaX 32 HUMH, HAIIOJIHSLI
pycno no wupunsl okono 40 u mybuHs! 15 dyros (12,2 u 4,6 Mm). Bee
3TO JBUTAJIOCH CO CKOPOCTHIO OKoNO 7 Muib B yac (11,3 kM/4, unu
3,1 mM/c).

Korga ¢poHT naBuHBI mpoirea W IMyOMHA ABMXYIIEHCS MACCHI
CHM3UJIaCh, CMECh COCTOSI/Ia HAIIOJNIOBMHY U3 IpSA3H, HAIlOJIOBUHY U3
00JIOMKOB MOPOABI M IBUranach ObicTpee. BHOBBL U BHOBH Haubosee
KPYTHBIE KAMHY IIPerpaxnajiid JOpory, Ipsi3k HaKaIIMBAIACh ITO3aIHM
HHMX, X BCKOPE CHOCHJIA [Iperpady... 1pyoKabl PYCIIO ITOIBEPrajoch yxKac-
HOMY BO3JeUCTBUIO 3TOTO SIBICHUS, U KAKABI pa3 JIaBUHA Haxogujia
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HOBBI BbIXOJ K OCHOBHO¥ PEKE M ITOJIHOCTHIO M3MEHSIa KOHYC Bbl-
Hoca. TpeTbs aBuHa Obly1a HAMOOMbIUEH, OHA YAaYHO HABAJIMJIA MAac-
CUBHYIO 1aM0Oy KaMHe MmorepeK pycia MOYTH Y CaMBIX HALIUX HO».

16. Bacceitu Cpeaxero Tanrapa (ceBepHBIit CKJIOH 3aunitcKoro Asia-
tay), 15 urong 1974 r. Onucanue B. U. llymapuna u Y. H. Mapxosa:

«Haubonee xpyndble BajqyHbl, 10 3 M B guaMmeTpe, OBUTAIUCH B
nepeaHei yacty Bana. IIpogBuXeHUE CeJIeBOro Bajia COMPOBOXAATOChH
HapacTaHUEM Liyma, IIepeXOAsIero B IpOX0T, B KOTOPOM Ipeobiana-
M HU3KHe 3BYKU. IIpM MPOXOXIEHUM Ccelisl IO 04ary, Tie YKJIOHEI
JocTuraiy 22°, U3 HOTOKA BBUIETAIM KaMHU, TPA3€Bas IbLIb, UCKPEI
OT YAapOB KPYITHBIX BAJYHOB. 3eMJIsi B HEITOCPEACTBEHHOM GJU30CTH
OT pycJa B3Jparusaar.

17. Kenkoncait (roxxHblit ckioH KypamuHckoro xpe6ta, 3armagHbiii
Taup-IIlane), 18 aBrycra 1966 r. Onucanue K. H. Crenanosa:

«ITocne 4eTbIpex 4acoB CHUNBHOTO TPO30BOTO JIMBHS OKONO 19 4
20 MUH B paiioHe HaOJIOACHUS [IPOILUJIA IIEpBasi BOJIHA CEJist BLICOTOMR
2—3 M cO CKOPOCTBIO OKOJIO 7 M/c...

BosnHa cens 6buta Kak OBl IPUITONHATA Haj JIOXeM pycia 1 Ha 90 %
cocTosia U3 WEOHUCTOr0 Marepuaia ¢ pa3MepaMu YacTHI[ He Goiee
10—20 cm. Bricora Bo/IHBI MEHSINIACH B 3aBUCUMOCTH OT IIMPWHEI pyclia
1 MecTaM# gocturana 8 M. OueBMIHO, TEJIO TTOTOKA 061a7a10 60J1b-
IO MJIOTHOCTBIO, TaK KaK BbIOpachiBaeMasi MOTOKOM Ha TPOIIy ce-
NieBast Macca GbIcTpo 3acTeiBaia. O GONBIION MAOTHOCTHA CBHAETENb-
CTBYET TOT (aKT, 4TO KaMHM BecoM 1—3 Kr, OpollleHHBIE B MTOTOK,
IUTBUIM HA TIOBEPXHOCTU HEKOTOPOE BpeMs M JIMIIL [10CJIE€ 3TOTO I10-
TpyXajuuch B ceneByo mMaccy. B 19 4 25 MuH ypoBeHb IOTOKA yIial,
CKOpOCTb YMEHBUIMIACE 10 4— 5 M/c. HecMOTps Ha 3T0, Haxe Ha pac-
CTOSTHMU 5 M OT Oepera yyBCTBOBAIOCH COTPACEHHE MMOYBLI. B cepenune
MOTOKA HaOMIONAIUCh BCIUIECKHM Ha BEICOTY o 1 M. Ha mosepxHocTu
[I0TOKA OBUIM 3aMEYEHBl JEPEeBbsI, KYCTHI, KyCKM AepHa M KPYITHBIE
kamuu. [lepBasg BOJIHA Obla YepHOro LBETA, IOCIEAYIOIIUE UMEIH
KOPUYHEBBIN OTTEHOK.

B 19 ¥ 52 MuH npounia BTopast BOJXHA ¢ HECKOJILKO MEHBIIEH, YeM
nepsas, CKOpPocTeio 6—6,5 M/c, 3aTeM ¢ mpoMexyTkamu 5,5; 6; 12 u
5 MMH NOpOUUIM €Le€ 5 BOJIH, NPH 3TOM PacXO]l IOTOKA YBEJIUYHIICS
npumepHo 10 200—220 m3/c. Bce ceMb BOJIH CeJIS — 3TO IpsA3eKaMeH-
HBIE [TOTOKY, [TPOLIEIINE TI0 pa3IudHBIM CasiM NpaBobepexbsa p.KeH-
KoJicai».

KapTuHbl IBMXKEHHUs Tpsi3eKaMeHHBIX Celei, HApMCOBaHHbIE pa3-
HbIMU CBUAETENSAMH, OYEHD II0XOXY APYTr HA Apyra. OfHAKO Tak KakK
pa3Mepsl, IIOTHOCTD M YCJIOBUSI IBUXEHHS ITOTOKOB ObUIM pa3IMYHBbI,
He YOMBHUTEJIbHBI U PA3HUTENIbHBIE TPOTUBOPEYHA B UIJNOXKEHHIX OYe-
BUALEB. ONUCAHMS ABWKEHUS [PS3EKAMEHHBIX [TOTOKOB MOXHO CHCTe-
MaTU3UPOBAaTh HAGOPOM CJIeAYIOIIUX (DAKTOB:

e IBIDKCHUE CeJICl — MocsenoBaTelibHoe asmxeHnue sayos (1, 2, 3,
7,9, 12, 15, 17);
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e CeJIb — peKa IPI3M, MEIUIEHHO TeKylasl U BBHIHOCALIASA BaJlyHBI,
KpyXauias ux B «rpgseBopotax» (4, 10);

¢ [UIaBaHue KaMmHeit (4, 5, 10, 11, 17);

e XaOTUYECKOE ABMKeHMe KamHel (1, 15);

« BhIOpachiBaHME KaMHel u3 motoka (1, 6, 7, 13);

e GpBI3rM IPA3M U Cps3eBas MbUIL Hal MoTokoM (1, 2, §, 16);

* B TOJIOBE TTOTOKA ABYDKETCSA HATPOMOXIEHUE 0CO00 KPYITHBIX TIIBIO,
MIOATAJIKMBAEMOE O0Jiee Pa3XMXKEHHbBIM MatepuainoM (2, 5, 6, 8, 11,
15, 16);

 BAJIYHBI ABMXYTCS MeIUIEHHEE, YeM OCHOBHOE TeJIO ITOTOKa (3, 16);

e BMDKEHME ITOTOKA CONPOBOXAAETCI OYEHb CHUILHBIM LIYMOM U
rpoxotoM (2, 3, 4, 6, 7, 15, 16);

e IBIKEHHUE ITOTOKA 1MOYTH OeclryMHO (5);

o GoblIIas pa3HMIla B ypOBHSIX Ha rmoBopoTtax (13);

e CTPEMJIEHME K IIPIMOIMHEHHOCTH nBUXeHNUs (14);

o CTPEMJIEHUE COXPAHUTH ONIPEACICHHBIE IUPUHY U [TyOUHY maxe
MpY ABUKEHHU 110 ItockocTH (14);

e Ha KOHYCe BbIHOCA CejieBast Macca pacruisiBaercs (5).

Ormucadug cyxoit (9) unu KameHHOU (3), 2 He TPA3€BOH ITBLIM HaM
[TOTOKOM, BUIMMO, OTHOCSTCSI K ITPEAIIONIOXEHUSIM, TaK KaK Halro-
JaTeNI HaXoJUJIMCh Ha DOJIBLIOM pacCTOSIHUM OT MecTa coOBITUH. Bo3-
JIEACTBUE XKe IpI3eKaMEHHOro ITOTOKA Ha MPEISTCTBUE A0 TOro, Kak
OHU CONPUKOCHYIUCH (6), BO3MOXHO TOJBKO WUIIO3US, CBSI3aHHAS C
HAKJIOHOM IUIOCKOCTH (DPOHTA ITOTOKA U IMOJOXKEHUEM HaGionarens.

BonbMMHCTBO CBUIETENEH, KaK SIBCTBYET M3 OIMMCAHMI, BUAEIH
[IOTOK HAa KOHYCaxX BBIHOCA WJIH Ha JAHE IMMPOKuX noiuH. Ham mpu-
IIUIOCh HEOJHOKPATHO HAaGIIONATh 32 UCKYCCTBEHHO BEI3BAHHBIMK (HO
€CTECTBEHHO CHOPMHUPOBAHHBIMY B IPUPOIHOM CEJICBOM OYare) KpyI-
HBIMHU TPSA3EKaMEHHBIMM ITOTOKaMHU B Oacceitne p. Yemornrad. JIuamna-
30H MakCHMAQJIBHBIX pacXoloB B dKcnepumeHTtax 1972, 1973, 1975 u
1976 rr. cocrasnsut 45—450 M3/c.

W cKIToYUTENBHYIO OYpHOCTh TPSI3eKaMeHHOrO IMOTOKa, 0COBeHHO
Ha KDYTBIX yYacTKax, H300MIYIOLIMX U3rHOaMH U CKIbHBIMH BBICTY-
[MaMU, CO3JAET KPYIHOOOJIOMOYHBIM KapKac I10TOKa, KOTOPHIA, He-
[IPePBIBHO U CWJIbHO JAe(OpMMUPYSICh, IIOYTH MTHOBEHHO BBIKHMAET,
BBIODBI3TUBAET XKUAKYIO TPSi3b BMECTE C MEJIKMMH KaMHIMM B BO3IVX
Hag MOoTOKOM. TToBEpXHOCTD ITOTOKA B TAKUX MECTAX [IPEACTABILET CO-
001 TPEXKOMIIOHEHTHHINH (MEIKO3EM, BOMA, BO3AYX), Kak Obl KUIId-
LMK CJIOM, B KOTOPOM BpeMsl OT BpEMEHM Ha MTHOBEHME IOSBISIOTCS
JIOCHSILMECS CITMHBI FPOMAIHBIX BUIYHOB. Hal MOTOKOM, 0COBEHHO Ha
rpsizenagax, Kiyearcsa oGyaka rps3eBOil MBbUIM, Be3je TOCIOLCTBYIOT
IUISIIYLIME TPsi3eBhie MPOTyOEpaHIIb.

HHoraa oTaenbHbIE [JBIOBL WIK LEIble UX CKOTUIEHHS, COU3ZMEDPH-
Mble C IIMPUHOM U DIYOMHOMN MOTOKA, YBJIEKAIOTCS UM, CKOJb3AT U
BJIaYaTCs, 3a4eBag 3a BBICTYIIBI PYCHOBOTO JIOXKA. B Y3KUX CKaNbHBIX
KaHbOHAX MJIbIOBI ITOPOU 3aKIMHUBAET, TOTA ITOTOK MIEPEIMBAETCS YEPES
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HUX CTPEMMTEIbHBIM Tps3eKaMEHHBbIM KackamoM. Huxe rpsgsemnanos,
€ CKaJIbHOE PYCJO pacluupsercd, cejeBas macca, NepeMelnBasch,
BpallaeTcs Kak O6bl B MOLLIHOM TPA3€BOPOTE, IPEXAe YEM YCTPEMUTLCS
jajee BHM3. B Mecrax paclIMpeHUs pycia M CHMUKEHUS YKIIOHA Teye-
HYe, Ha000poT, rpuodperaeT OoJee YIOPSAOYEHHBIH BUI M CITOKOM-
HBII xapakTep. MMEHHO B 3TMX MECTax 0co00 OlLyLIAeTcd BHICOKas
[JIOTHOCTD [OTOKA, €ro BELIECTBEHHAS CYUIHOCTh ¥ HEYIePXXUMasi MOLIIb.
3a4acTyro y oqHOro 0epera MOXHO BUAETb CKOJIL3SILYIO POBHYIO JIEHTY
[TOTOKA, B TO BpeMs KaK y IPYroro rps3eKaMeHHas Xuxa HaXOAMTCS B
Xa0TUYECKOM COCTOSIHUM.

TlepeaHsst yacTh rpsI3eKaMEHHOIO ITOTOKA B 3aBUCUMOCTHM OT Xa-
pakTepa pycjia Y BEJIMUYMHBI YKIOHA MOXET IMPEACTaBIATh CO00i TO
HACTOSILIYIO «TOJIOBY» (HArPOMOXIEHME KPYITHBIX BAJIYHOB M [JIbIO),
MEMIJIEHHO, MHOTrIA OaXe C OCTAHOBKAaMM ABMXYUIYIOCS BIIEpEN ITOX
HaBjieHueM DoJiee pa3XMXKEHHON U 0GorallieHHOM MeJIKO3eMOM Cele-
BOM MacChl, TO YEPHOE YYJOBMIUE, CTPEMHTEILHO HECYIUeecsd BIepe,
MHOTAA Jaxe Kak Obl MpbhIXKaMH, ¢ OJNIYXIAIOUIMMU LUYITATBLIAMMA U
NpU3paYHbIM (PPOHTOM, HEIMPEPLIBHO MEHAIOIWMM OoYepTaHus. AHe-
CTE3UpYIOIIM 3aIax, rpsa3eBas MbUlb, OPOXAHUE 3€MJIM, PEB M TYII,
MOYTU HECHBIIIHbIE B O0ILEM I'POXOTE BCIUIECKU KMIAKOM TpsI3d, HO-
BbI€ Y HOBBIE KaTsglMecs IPsI3eKaMeHHbIe Bajlbl... Moulb cens, ero He-
MOBTOPHMOE NILIXaHUE U MpayHasl KpacoTa HaBcerga OCTaB/sSIoT Yelo-
BE€KA SMOLMOHAIBHO IMOTPSICEHHEIM.

OcTaHOBMMCS CHELIMATBHO HA ITOBCEMECTHO OTMEYaeMON CKJIOH-
HOCTHU IpSI3€KaMEHHBIX IOTOKOB JBHUraThcd HE HENPEPBIBHO, a IMOcIe-
noBaTeNIbHBIMU BoTHaMU. PacnpoctpaneHHoe o6bsicHEHME 3TOro hak-
Ta CBSI3aHO C MPUITUCHIBAHUEM CEJIEBBIM ITOTOKAM 3aTOPHOIO XapaKre-
pa gBixenus. Tak, C. M. @neitiuman (Cemu. JI., 1978) nuuret: «B pe-
3yJbTaTe 00pa30BaHUs 3aTOPOB U MTOCIEAYIOIMX UX IPOPHIBOB CEJIEBOM
MOTOK [IBMXETCS BaTiaMU MM BojHaMu». IIpy MCKyCCTBEHHOM BOC-
[IpOM3BEACHU N IPA3€KaAMEHHBIX ITOTOKOB Ha YeMoJIraHCKOM ITOJIUTOHE
HU B OZHOM MECTE JaJeKO He MPIMOJIMHEHHOro CKaJbpHOrO pycia 3a-
TOpbI He 06pa30BbIBAIMCh. HecMoTpst Ha 3TO, ¥ MOTOKOB OBUT YETKO
BbIPaXXEHHBIA BAIOOOPA3HbIi XapaKTep ABMKEHUS.

MEI OTHIONb HE YTBEPXKIAEM, YTO 3aTOPhl HE MOTYT CJIy4YaThCs BO-
obure. Ho oTpumaem 3aTOpHBIN XapakTep ABMXKEHUS KaK CBOUCTBEH-
HBIf caMoil AMHAMMYECKOI CyIIHOCTH rps3eKaMeHHOro noroka. [Ipu
MEUIEHHOM JIBMXKEHUU, €CJIM MOUIHOCTb TOTOKA HEAOCTATOYHA, TOJIO-
Ba ceJisl 3a4acCTyIO OCTaHABAUBAETCS WIM 3aMEIUISIET X0 Ha JIIOOBIX y4a-
CTKax pycja 0 IToaX0Aa «MOAKpeIrUieHM». B MecTax XKe CyXeHMiA win y
IOPYTHX MpeIsITCTBUI TaKasg OCTAaHOBKA, ECTECTBEHHO, §oJiee BEpOSITHA.
OnHako BajooGpa30BaHUE CKOpEe NMPUCYLIE HEe arOHU3UPYIOUIMM, a
Hao00poT, KPYITHBIM MMOTOKAM, HEYIEPXKUMO PBYLIMMCS BIIEpea M HE
CTpagamlUM OT AeDULMTA MACCHL.

TlostBmeHMe BaOB MOTYT BhI3BAaTh:

e [TIEPEPHIBBI B ITOCTYIUIEHHUM BOABI B CeJIEBOM oYar B3auMONeUCTBUSA,
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e [10CJI€N0BATENBbHOE NMOCTYIVIEHHUE BAJIOB M3 pa3HbIX OYaros,

¢ 06OpylIeHHe MacC MOKPOUl IOPOABI C OTKOCOB BPe3a;

¢ TOPMO3SIIIEE BIUSHUE TPYIITbI 0COD0 KPYIHBIX IJIbIO U BAJTYHOB,
COM3MEDPUMbIX C IIMPHHON U ITTyOMHOM IOTOKa.

OcHOBHas Xe NMpUYKHA BO3HUKHOBEHUS IOCNENOBATE/bHBIX Ba-
JIOB — 3T0, KaK YK€ YKa3bIBaJIOCh, ITOPOXKIAEHUE 1Iyra KaTAUIMXCS APYr
3a JPYrOM BOJIH, ITOJYYUBIINX B U3UKE U MaTEMaTUKE HA3BaHUE CO-
JiuToHOB. OCHOBHOM AMAarHOCTUYECKMHA MMPU3HAK — MPUOIU3UTENIBHO
OIMHAKOBOE PACCTOSIHUE MEXAy BaTaMu WIN XK€ OAMHAKOBBIA MHTEP-
BaJl BpEMEHU MEXIY UX ITOSIBIEHUEM.

6.6. Onon3Hu, cCHeXHble JABHHBI, CHErOBOJHBIE MOTOKH

Onouzun. TopHEIA 0MOA3eHP — MACCHUB PHIXJIOO0JIOMOYHOM IMTOPO-
JIbl, CWJIBHO HACBHILEHHBIA BOIOWU, CMELUAIOILUMNACS BHU3 110 CKIIOHY.
O6pa3syercsi, Korjga casyramoomasics cwia B(+) mpeBBICUT yIEepPXHBa-
owyio B(-) win npu ceiicMuyeckux ynapax. Cutyauus B odieM co-
BIIA/IaeT C ONMCAHHOM ITPYU pa3BUTUM CABUTOBOTO CENEBOTO Ipoliecca.
OT/IMYHus 3aKTI0YAIOTCS B ITOBEAEHUH CABUHYBLIETOCS PhIXJI000I0MOY-
HOTO MacCHBa, 3aBUCAILEM OT CBONCTB rocieqHero. TUNMuYHbIe OIToi-
3HM KaK YYacCTKU CKJIOHA XOTSI OBl YACTMYHO COXPAHSIOT CBOIO LIEJIOC-
THOCTbB, MHOL/A BIUIOTH IO PACTUTENLHOrO ITOKPOBa. [IBMXKEHME MOXET
OBITH Pa3JIMYHBIM IO THUITYy (IIPOCTOE CKONBXEHHE, CKONBXEHHE C OII-
POKMIBIBAHUEM) U CKOPOCTH (OT MO 10 OYeHb 60bILOoI). B HEKOH-
COJMIMPOBAHHEIX TPYHTAX CMELUEHUE J1aeT Ha4ano ABMXKEHMIO TaK Ha-
3bIBAEMBIX OIOJI3HEN-TOTOKOB. [locneaHue HIYEM He OTIIMYAIOTCH OT
CeJieBBIX ITOTOKOB BBICOKOIl IUIOTHOCTH, pa3Be TOJNBKO NANbHOCTBHIO
pacpoCTpaHeHMUs.

Onons3Hu — 00bYHO cdepa MHTEPECOB re0JIOroB, 3aHMMAIOILIMXCS
9K30reHHBIMY MPOLECCAMU, OJHAKO AKTUBHAS pOJib IPUHANIEXKNT 3€Ch
peXHMMY YBIaXHEHUSI MAaCCUBOB FOPHOI mmopoasl. [ToaTomy rumposio-
TS MOTEHIIMATBHbIX OIMOJI3HEBBIX MACCUBOB HAPSIAY ¢ TPAAMLMOHHBI-
MM TeoJOrHYeCKMMU acreKTaMM JOJDKHA UTPaTh BaXHYIO pOJib, 0CO-
OEHHO B MPOTHOCTUYECKOM IUIAHE.

Crexnpie JaBubbl. CHEXHas JiaBUHa — OTOPBABLIAACSA Macca CHe-
ra, Koropas, Hapacrasg, OeicTpo (20—30 M/C) nBUXETCS BHU3 IO
CKJIOHY. YCIOBHMSI 3apOXAESHMS JIaBUH IIONO0OHB! JIIOOBIM SIBICHUSAM,
CBS3aHHBIM CO CIBMTOBBIMM ITPOIIECCAMH, HO UMEIOT MHOTO OCOOEH-
HOCTeil, onpenensgeMblX HU3UYECKUMHU CBOMCTBAMU U COCTOSHUEM
cHera.

MeTtaMop®U3M CHEXHOro MoKpoBa M ero gedopmaums op Hei-
CTBUEM COOCTBEHHOM TSKECTM TMPUBOAMUT K W3MEHEHUSIM IPOYHOCTHU
CHera, ero MpoCeaaHMIoO U CIToN3aHMIo. ['eoMeTpudeckme 0coGeHHOCTI
(hopmupoBaHus Tesa 6yaylLei 1aBUHbI OOBIYHO CBA3aHBI ¢ 0COGEHHO-
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cTSMU Me3opelibeda, HO 4acTO 3aBMCSIT M OT MHOTUX Cly4yaHlHOCTEH,
MHOTAA Ha ITePBBIA B3MJISIA MYyCTSIYHBIX.

CHexHbIe JIaBMHbBl OObIYHO 3a0BIBAIOT MPUYUCISTh K TMAPOJIOTH-
YEeCKUM SIBJIEHMSIM, HO IO OOJIBLIOMY CYETY 3TO HEBEPHO.

CHeroBoaubie noroxku. HakioHHbBIE Y3Kue JTOXOMHBI, [I€ CKAIUIU-
BAlOTCS 0COBO GOJIBLIME CHEXHBIC 3aMachi, IIPY BHE3AITHOM M CHJIb-
HOM IOTEIUIEH UM 3aMOJHSIIOTCS TYCTON Kallei M3 BOJABI U CHEra, yaep-
KMBAaEMOM LIEJION CUCTEMO CHEXHO-JIENSHBIX TUIOTMHOK M 1aMOOYeK.
B ycloBHMSIX aKTUBHOIO CHErOTasiHUSI, MEPEITONIHEHMS «BOXO-CHEro-
XPaHWIHIL», TEIUVIOBOTO M MEXaHMYECKOTO pa3pylleHMs MepeMblYeK
IIPOVCXOAUT ITPOPBIB, U TOTAA CHETOBOINHBIA ITOTOK, MMEIOUIUH MHO-
rUe IMPU3HAKM CEJIEBOro, HECETCS BHU3 HA MHOTHME KUNTOMETPHI.

CHeroBogHbI€e IIOTOKHU, 3aHUMASL IPOMEXYTOUHOE [TOJIOXKEHHNE MEXIY
HaHOCOBOJHBIMU CEJIIMU VI MOKPBIMU CHEXHBIMU JAaBUHAMM, UMEIOT
CBOM OCOOEHHOCTHU ¥ COOCTBEHHbBIE 3aKOHOMEPHOCTH (GOPMUPOBAHUS,
a TaKXe 30HBI pacrpocTpaHeHusl. Clyd4aloTCs OHU ITOBCEMECTHO, TIE
PA3BUT IPWINYHBIA CE30HHBIA CHEXHBIA ITOKPOB, HO B OCHOBHOM
CBEIEHMS O HUX NMPUXOIAT U3 FOPHBIX pailoHOB ApkTuku, CybapKTh-
KU ¥ AHTapKTUKH.

CyliecTByeT onpeneneHHbIH auama3oH ykiIoHOB (10—25°), cmo-
cOOCTBYIOLIMX ONTUMAIbHOMY Pa3BUTUIO CHETOBOMHLIX [TOTOKOB. Kiac-
CHYECKUE PAlOHbI MX paclpocTpaHeHUst — XubuHbl, IongpHsbrit Ypan,
IMyropaHa, brippanra, HInun6epren, KaHnaackuit Apkruueckuii ap-
xutresiar, I'pennadnus, Ansgcka.

6.7. Karacrpoduyeckne 00J10MOYHDBIE JTABUHBI

Xaurckas karacTpogha

B 1949 r. B paitone crbika 3epaBiIaHCKOro M AaicKoro XpeorTon
Pa3pasmwioch MolHoe XaUTCKOE 3eMIeTpaceHe, BbI3BaBlliee rpaHIn-
O3HBIE CeJIEBbIE ITOTOKH.

[epBbie aBa TOMYKA CHIIOH 6 ¥ 8 GALIOB CIYYWINCH YTPOM 8 HIONA,
aB 9y 58 mud 10 urong nocnegosan riaaBHbI 10-GainbHBIN yoap.
3emIeTpsICeHME Pa3pYUMI0 TOCENOK XauT U Onusnexaliue Kuiia-
Kd. OIHOBPEMEHHO B Pa3JIMYHEBIX MecTax bacceitHa p. A pxuy, nmpasoro
nputoka Cypxo6a (Tak Ha3biBaeTcsi cpenHee TeyeHue Baxima, Koto-
pbiii coBMecTHO ¢ IIssHIKeM paeT Hayano KpymnHeilueil BogHoi ap-
tepuu CpenHeit A3un — AMmynapbe), HA4aJIMCh MacCcoBble 0OBaJbl U
OITOJI3HM.

Bot kak omuceiBaeT cBom srnevarieHust K. B.Cranioxosuy, Haxo-
OUBLIMIACS B 3TO BpeMsl B BepXOBbAX p. fApxuy ¢ reoOOTaHHMYECKOM
aKcmenunuet, garepb KOTOPOH ObUI PACITONOXEH Ha TNIOCKOM BBICTY-
ne xpedTa Haa KMLIJIAKOM JlalTHMyXaMeIKOH.
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«...To, uTo MBI yBHAEJH, OBUIO YAUBUTENBHO U CTPAlIHO: BECh
CKJIOH Haj HAMM KUIIeJ, KMIIeJ KaMeHHBIMU oOBaaMu. ['poxoT 65l
HEBO3MOXHBIN, Kakasg-TO CMeCh TPeCcKa, Jisg3ra, Busra, yxanbd. Ile-
0eHb, KAMHM U LI€JbI€ CKaJIbl, ONHYA BEIUYUHONI CO CTOJ, APYrHe C
IPY30BHK, BEPTACh U MTOANPHLITHBASL, HECIUCHh BHU3, HA Hac. bosblag
YaCcTh 3THX KAMHENAHA0B CIMBAJIACH 110 MMOHMKEHUSIM B KAMEHHBIE PYYbHU
n pexku. CrankpBasgCh W MpbITast APYT 4epe3 ApYyra, OHU KaTUIUCh
BHHU3».

I'maBHBIE CODBITUS Pa3BEPHYJIMCH B HIDKHEM TeueHuH p. Spxuy. 3nech
Ha cxioHax ropbl Yokypak (2 578 M) npousoiuen o6sai. JIaBuHbI KO-
PEHHOM NOPOIbI ABUraIKCh C TPEX CTOPOH, IIPUYEM JABE — HaBCTPEUY
Ipyr opyry. BosHukIas B pe3y/lbTaTe MX CTOJIKHOBEHMS rpoMajaHasi
BOJOHACKIIIEHHA] JIaBUHA CYIJIMHKOB U Pa3fpoOIeHHON CKanbLHOH
nioponbl 06uMM 06beMoM 400 MiH M3 puHyach BHU3 1o Japuxaysy —
JIEBOMY IIPHUTOKY p. Spxuy. I[IpomMuyaBLIKCE 5 KM CO CKOPOCTBIO OKOJO
30 M/c, OHa B COMPOBOXIEHUM ITLUIEBOTO O0IaKa ¢ YXKacarolUIuM rpo-
XOTOM BBIPBJIaCh M3 VIIEIbs, B TEYEHME HECKOJIbKUX CEKYHIT 3aBajIt-
na XauT M, HEeperopoamB TeueHue p. Apxuy, YHUYTOXMUIA KHUIILIAK
Xucapak, HaxoIuBLIMICA B 1,5 KM OT peKU. Ha gHe JoJMHEI rps3eKa-
MeHHas macca IOKpbia Iiomanb 7 KM2, Hax morpeGeHHbIM XauToM
TOJIILA OTJIOXEHMI Koe-rae nocruria 80 m.

Ilepen rpsi3eKaMeHHOI JIABMHOM 11Ta BO3AYUIHAS BOJIHA, BRIPhIBasl
JepeBbs C KOpDHEM M OTOpachIBasl UX Ha COTHU METPOB.

B nonuHe p. SIcMaH, KoTopas BaaaeT B JApXuy clipaBa HeJIajieKo OT
YCTbsI, B pE3YJIbTaTe MACCOBBIX OIOJI3HEN M OOpYLIEHMIA ITOKPOBHBIX
CYIJIMHKOB, OCOGEHHO C IIpaBOro 0OpTa JONMHBI, 00pa30BaJICs rpaH-
JVO3HbIH ceneBoit motok. Hacrosiuas rpsisesas peka, MectaMu LIMpHU-
HOM 10 2 KM, IOTEKJa IO JOJMHE, 3aTOMMUIA €6 HUXHIOI YacTh,
OryOMB HECKONbKO KUIUIAKOB, YHUUYTOXMB Calbl, M, B KOHEUHOM
cyeTe, OCTaBWIA OKOJIO 145 MiIH M3 OTIIOXEHMIA.

Hpyroii rps3eBoit moToK oobemoM 30 MTH M3 3apoaMIICs Ha IIPaBOM
CKJIOHE JIOJMKHBI SIpXuya HAIIpOTHB CceleHus SpXxuyKaia, [IepeceK peKy
W 3aBajIUJI CeJIeHUEe CJIOeM rpsi3u 5—7 M.

B patione kunuraka ApXu4MHOHA IOTOK C MPaBOro 6OpTa JOJUHbI
MOJHSJICS Ha IIPOTUBOIMOJOXHBIH, UMEIOUMUIA YKIOH 5—6°, Ha pac-
crosiHue 600 M. XanTckas KkatacTpoda yHecsa 20 ThIC. XMU3HEH.

CeJieBnie IOTOKH HA JIeIHUKAX

27 mapTa 1964 r. BO BpeMs1 3HAMEHUTOTO AISICKMHCKOTO 3eMIIETPS -
cequs (amuueHTp Haxomwicsa B 120—130 kM K BOCTOKY OT ropojaa
AHKOpHIIXAa) BO MHOTMX MECTax OOPYLIMINCH Jied U FOpHAas Mopoja.
DTU CKaIbHO-OIMOJI3HEBBIE JJABUHBI IIPU IBVDKEHUH ITPeoOpa3oBaIUCh
B MOILHbIE I'PSI3€KAMEHHBIE TOTOKH, ITOKPHIBILME OTIOXEHUAMU MHO-
rue JegHUKY. JIaBUHBI Ha IEPBBIX COTHSAX METPOB HaOMpany G0MbIIYIO
CKOpOCTbB, ¥ CEJIEBBIE ITOTOKM IPOXOAWIM HECKOJIBKO KHJIOMETPOB 110
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MTOBEPXHOCTU JIETHUKOB, HECMOTPSI Ha OYEHb MAaJbId YKJIOH, 4acTO
MeHee 5°.

OnvH U3 KpyIHEHIMX ITOTOKOB collen ¢ xpeGra Bakcens Ha 1mo-
BepxHOCTh JegHuka Crennepa. Ero 3acThiBliiee TeJO IIMHOM 6,5 KM U
WIMPUHON 0 2 KM uMmeso o0beM okojo 10 miud M3, Mecto oTpheiBa
MePBOHAYATIBLHOM JIABUHBI pactionoXeHo Ha Beicote 3000 M. Ecam na-
BHUHA nepBbie 600 M mpoxonuiaa Mo 43-rpalycHOMY CKJIOHY, TO cele-
BOI MTOTOK ITOCHEAHWE 3 KM ABUraJCs Npu ykiuoHe MeHee 2°. Ha cocen-
HeM NeaHuKe MapTuH-Pusep oTIOXWIOCh 24 MIIH M3 celeBON Macchl.

Co ckampgoro Maccusa Hlatren-Iluxk (Yyrayckue ropbl) JTaBHH-
HBIE CEJIX COLUIM B TPEX Pa3NUYHbIX HanpasieHusX. ORuH CIyCTUWICS
Ha neaHuk Camnboar, a 18a — Ha neaHuK lllepman. O6beM KpymHeii-
1Iero TOTOKAa Ha ITOCIeIHEM OLieHMBaeTcs B 25 wulH M. Ha nenuuke
CuyKc OTIOXMIOCH 8,4 MaH M® TPSI3eKaMEHHOM MacChl.

B cucreme GeperoBbix aisicKMHCKUX xpe6roB Yyray, Bakcenst u
Kenafickoro roxyoctposa 26 JeIHUKOB ObUIM OTMEYEHBI JJaBHHHBIMU
censgMHu, a obuiee yuciio ceneit mpesbicuio 50. Cenesbie IIOTOKHU, Bbl-
3BaHHbIE 3emJieTpsiceHueM 27 MapTa, He NPEACTABISIOTCS M3 psaa
BOH BBIXOOAILUMMU. Takue sIBIeHUST UMEJIM MECTO B 3TOM palioHE U 10
1964 r., u mo3xe.

B ropax Cesroro Unbu, B 10r0-BOCTOYHOM YaCTH, HA TEPPUTOPUH U
B OKPECTHOCTSIX HallMOHaIkHOro mapka [neiimep-beit, mpouumm cene-
Bble MOTOKU Ha cienyowmx neguukax: Ksizamenr (1945 r.), IxoHa
Tonkuhca (1961 r.), Mapxepu (1961 r.), Hernenn (1952 r.), a B
Yyrauckux ropax — Ha geaHukax Cmut (1955 r.), Bpun Map (1960 r.),
Boacop (1958 r.), Boppu (1960 r.), Cepnentun (1963 r.), Cropnpus-
Hbiit (1963 r.), Iurot (1945 r.). Iloians ceneBbX OTIOXEHUIH OplIa
or 0,5 no 4 xM?, a AMHA OTOKOB OT 1,5 10 3,5 KM.

Tlocne mapra 1964 r. 1aBMHHbBIE CEV ITPOLUIH ITO ITOBEPXHOCTH Jie[I-
HMKOB DyuH (1965 r., miuHa 7,5 kM) B Uyrauckux ropax, Xopouilei
oroabl (1965 r., 10,5 km) B ropax Csaroro Musu, baoccom (1965 r.,
1,5 xm) 0 Moasun (1965 r., 3,0 xm) B paitoHe ropst Cesroro Mnbu
(5488 m). EcTecTBEHHO, YTO 3eMJIETPSICEHUE MOTIJIO IIOBBICUTH BEPOSIT-
HOCTb (POPMUPOBAHUS JTABUHHEIX CEJIEBBIX IIOTOKOB, TaK CKa3aTh, 3a-
JIOXUTh MMHBI 3aMEIJIEHHOTO JEeWCTBUSA.

VYackapan

Yackapad (6768 M) aBasieTcy Bricoyaieil BepiunHoit Kopaunbe-
pbl — Biianka — ropHoit nienu B ITepyanckoit 3anagHoit Kopaunbepe,
Hecymeil Hanbosiee 3HAYUTENbHOE B 3TOM PaiiOHE oneeHeHUe.

B 18 4 13 muu 10 siuBaps 1962 r. 4yacTb JIEAHMKA CEBEPHOM BEPIIMHBL
VYackapaHa JIMHON MOYTH 10 1 KM M TOMILMHON Gonee 30 M oblUM
06beMoM 2— 3 MiIH M 6€3 Kakux-I1M00 ceiCMUYECKMX BO3NEUCTBHUIA C
TOYTU KWIOMETPOBOM BEICOTHI OOPYLIMIACH HA HYWKHUI JIEAHMK, 3a-
XBaTUB I10 MYTH MHOXECTBO 00JIOMKOB FOPHO# nopoasl. B pesysbrare
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YaCTb HWXKHETO JIEAHMKA II0Wanbo okoso 0,2 kM2 6bl1a pa3pylueHa
U [IpUHSAIA yYacTue B JanbHellleM NBYMXKEHUM 3TOM CKallbHO-JIeHs-
HOIl naBuHbL. OOMIMIl 06beEM MMOcnenHeR ucyucaicd B 10 MnH M3,
Huxe negHMKOBOro sS3bIKa JJaBUHA MYaNach Ha MPOTSIXEHUM 3 KM TI0
20-rpagyCHOMY CKIIOHY co ckopocTbio 30 —50 m/c. OHa npeacrasnsiia
coboit Ban seicotoit 60—90 M u mnuHoit no 1,5 kM. Tlo ee cropoHam
IyJI yparaHHbiil Betep. B paitoHe KpyTOro moBopoTa JOJIUHB HAIEBO, Y
JAPEBHUX MOPEH JIeMHMKa, [Jie ceifuac Haxomsrcda o3epa JUlaHraHyko,
Ipsi3eKAMEHHbIN MTOTOK, MYABIIMICS €O CKOpocThio 25—30 M/c, nmen
nornepeyHsrit YKIOH 20° ¥ OCTaBMJI OTJIOXKEHUS Ha Teppace, Jjiexalen
Ha 150 M BbpIlIe XHA OOJMMHBL. Pasmep ogHoi u3 Hanbojee KPYITHBIX
1610, BBIHECEHHBIX CIOfa ITOTOKOM, cocTaBmi 12x8x6 m. Ha mo-
CJIENYIOLUEM TIOBOPOTE JOJIMHBI BIIPABO YaCTh CEJIEBOM MacChl OTJIOXKU-
Jlach Ha jeBoM Oepery Ha BbicoTe oKosio 50 M. JIo 3Toro mMecta IOToK
ocTaBuJ V-00pa3HbIil Bpes.

Jlanee BoHa MOTOKA 0GbEMOM YxKe 0K0Jio 13 MiiH M3 npouuia yepes
KOHYC BBIHOCA C IOCTEIEHHO paclIUpSIomuMcs GPoOHTOM M yMeHb-
LIAIOLMMHUCS BBICOTOM M CKOpPOCTHIO. B Havasie KoHyca nepeaHuil Bax
BbIcOTOH 15— 18 M Muancs co ckopocthio 10— 15 M/c. [To kpasim dpoHTa
BBICOTA Bajia COCTamisiyia auinb 1,5—2 M. OgHako B UEHTpe TOTOKa
CHJIa €ro BO3IeUCTBUS ObLIa QOCTATOYHOM, YTOOBI HECTHM IJbIOBI pa3-
mepoM 20x 15x 12 M; JUTMHHBIE OCU X OKQ3aJIUCh OPMEHTHPOBAHHBIMU
rapajuieIbHO OMCCeKTpHCe KOHyca BeIHOcAa. Korna rps3examMeHHBIH 110-
TOK A0CTUT Puo-CaHThl, luMpuHa ero HGpoHTa COCTABASIIA OKOMO 1,5 KM.
CeneBas Macca GbuUia BhIOpOIIIeHa Ha ITPOTUBOMOJIOXHEINA Oeper pexu
Ha BbicoTy 30 M. Ilo Hel B pe3ysibTaTe NPOPbIBA BO3ABUTHYTOU CEJIEBBIM
[IOTOKOM IUTOTMHBE [TPOLJIA [IPOPBIBHAA BONAHA 12-METpOBOM BHICOTHI.

YackapaHCKHMIA Cexb pa3pylLIyI ILECTh CEJIEHHUI MTOJTHOCTBIO, B TOM
yKCIIe KPYIHbIA rocenok PaHpaupky, U Tpu yactuyHo. [Toru6io 4 thic.
yesjoBeK. CIeManUCThl CYUTAIHU, YTO MTOBTOPAEMOCTH TAKOTO MTOTOKA
OKOJIO OJJHOTO pa3a B CTOJETHE, & HEKOTOPBIE JaXe — B THICAYEIETUE
u pexe. Tem He MeHee, yepe3 § JIET paspa3muiiach HOBas KatacTpoda.

31 mag 1970 r. B 15 4 23 MUH CHJIBHOE 3eMJIETPSICEHUE C SITUIECHT-
pOM B 25 KM K 3aliaiy OT MepyaHCKOro noproBoro ropona Yumbore 3a
45 c npeBpaTMIO B pa3BIMHBI TOPOJA U AEPEBHY HA IUIOILAAU OKOJIO
65 ThIC. KM2, B ToM uucie ropoga Yapac u IOurait B nonuse Puo-
CanrTa. B pesynbrare MOLIHBIX CECMUYECKUX TOTYKOB C CEBEPHOH Bep-
HnIMHEL YackapaHa OT JegHMKa XeJIMEC OTKOJOJCS rpOMaaHbIi GJI0K
JIbJa ¥ TOpHOU mopoasl. O0LIee KOIUYECTBO BELIECTBA, IIPUHABIIETO
y4acTHe B CEJIEBOM IIPOLIECCE, CJIAraioCh 13 7 MJIH M3 CKaJIbHOM 110po-
nbl, 1 MJIH M® JTbAa ¢ BEPLIMHBL, 5 MJIH M? GMpHa C HUKHETO JEIHM-
Ka, 30 MJIH M? MOpDEHHBIX M IPOYUX OTIOXKEHMIA, 3aXBaYEHHBLIX Ha
TPEeXKIJIOMETPOBOM yyacTKe Mexay Boicoramu 4500 u 2800 M u co-
crasmno ot 50 mo 100 maH M3

PyxHyBu1asg Macca JbAa ¥ MOpPOAbI PUHYNACE B JOJIMHY ITO JBYM
HanpaBJeHWSIM: Ha 3aI1aJ M Ha ceBep.
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3ananHbiil 0681 06BEMOM HPUMEPHO 5 MJTH M3 CO31aX HEPEMBIYKY
MEXIY BEpXHUM M HWXHUM o3epamu JInaHraHyko.

Macca 0cHOBHOrO, CEBEpHOT0, 00Bajia, COOCTBEHHO U BbI3BaBLIETO
KaTtacTpody, pyxHy/a Ha HMXHMIU JTeIHUMK M, HapacTas, YCTPEMUIACh
4yepe3 MOPEHB!, MacTOUIIA 1 OIS BHU3 o gojinHe p. JInaHranyko. Ha
nepBbIXx 610 M MOTEPH BBICOTHI Macca COBEPILMIA MOYTH CBOGOIHOE
naneHue, ciaenyowme 2740 M — nyTh Mo yKIOHY 23° U mocienHue
670 M — o yxiioHy 5°. CKOpOCTb ABMXEHMst PpOHTA MOTOKA ObLIa MC-
KJIIOUUTENLHO BEJIMKA, €€ CpeqHee 3HaUCHHe Ha 14-KUJIOMETPOBOM y4a-
CTKe OT nomomsel YackapaHa (5700 M) no ropoga IOurait (2570 m)
oueHeHo npubansureasHo B 110 M/c (cpennuit ykno 0,225). Banyusr
Maccoit 6onee 3 T BHIGpachIBUIKCH U3 NMOTOKA fgaiee yem Ha §00 M.

Yepes kakme-1o0 5 MMH I0CJIe Hayala 3eMIIETPSICEHMST Pa3BATMHbL
ropoxa YOHrait 6pu1m morpeGeHs! Mo OTHOCUTENbHO HeOOJIBLIUM S3bi-
KOM rpsizeKameHHOo# Macchl (2,3 MiIH M?). MOILHOCTB OT/I0XEHUI 31eCh
cocTtaBwia ot 1,5 1o 30 M Hax ypOBHEM TOpoIcKuX roctpoek. ITorok,
MYaBIIMKACS 110 gonuHe JInaHraHyko, OYKBaIbHO MepENphIrHyJ BOJO-
pasfen, uMmeroumii 3xech Bbicoty 100—200 M, 1 o6pyiuwics Ha ro-
pol, B TO BpeMs KakK ero npeauiecTseHHUK 1962 r., meniunit 3gech ¢
MEHBbIIIE CKOPOCTBIO, HE CMOT 3Toro caenars. B nonmHe Jlranranyko
ObLJ1 BHOBb ITOYTH ITOJIHOCTLIO YHUUTOXEH IocesioK PaHpanpka, 3aHO-
BO OTCTPOEHHBII Tocie KaTacTpobsl 1962 r. 3HaYMTENBHO I0XKHEE ITpe-
XHero mecTa (puc. 6.7).

BonbLIoi MHTEpPEC NpeacTaBIseT OIMCaH)e 3TOro yacKapaHCKOro
censt reodnsukom Mareo Kacasepae u3 IlepyaHckoro reodusuvecko-
O MHCTUTYTA, KOTOPBINA CIy4ailHO OKa3aJicd TaM.

«...3eMJIETPSACEHME HAYAIO 3aTMXaTh. B 3TO BpeMs s yCIbILIa CUIb-
HBIfl peB M TPOXOT CO CTOPOHBI YacKapaHa. B3risiHyB Tyna, g YBUAET

Hesano Yackapan

Puc. 6.7. CxemaTndeckMil pUCYHOK
ckJoHa ropel HeBagmo — VYackapau
(1oxHas BepwiuHa 6768 M, cesepHas

6663 M) u qonuH JitanraHyko u Puo- / { 2.
Canra, rae 31 mas 1970 r. oGpa3osa- / )

/_\ ’;_ ~
Jach Karactpoguyeckas NegoBO-Ka- G Puo-Canra
MEHHas JIAaBUHA M CEJIEBOIl MOTOK. S _ ¢
YepHBIM KPYXKOM OTMEYEHO MECTOIIONO0- N
xeuue ropopa fOurai (Ilepy) Kopmunsepa-Herpa
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YTO-TO B BUJE TY4M IbUIM, Ka3aJoch, OyaTo Oonblias Macca KaMHs U
JIbJa OTKAJIBIBAETCs: OT CEBEPHOTO Nrka. MHe cpa3y Xe 3aX0TeNoch 3a-
OpaThCd MOBBILIE, U 51 TODEXAN K BEPIIMHE KJIAAOUIIEHCKOTO XOIMa,
KoTopsIit 661 B 150—200 M or Hac. S 3ameTui, uto mHorue B OHrae
TOXE OEryT K 3TOMY XOJIMY... I'pebeHb NpUOIMXKaIOIerocs Baja KOH-
yaJjics 4YeM-TO BpOJe KiyDa MeHbl, KaK Y TPOMagHbIX OKEaHCKUX BOJIH.
ITo-Moemy, BbicOTa Bala Obuta He MeHble 80 M. Bbiio BUIHO, 4TO
cotHH moaei B KOHrae 6eryT B pa3Hbie CTOPOHBI U MHOTME U3 HMX K
KIanbulleHCKoMY XoMy. Bee 310 BpeMsi He nmpekpalancs cTpalHbii
peB u rpoxoT. S goGexain A0 BepXHeid IUIOUIAAKH X0AMA B TOT MOMEHT,
KOrJa ITIOTOK KaMEHHBIX OBJIOMKOB yAapuiIcs 00 OCHOBaHME 3TOTO XON-
Ma... DTO OBUIO CamMOe YXKaCHOeE, YTO S KOrna-iubo mepexwui, 1 1 HU-
KOrIJa 3TOro He 3abymy».

B nonune Puo-CaHra 11oToK BEIOPOCHII CENAEBYIO MAacCy Ha [IPOTU-
BOITOJIOXHBIH Oeper Ha 83 M u nocJe roBopoTa Ha 90° umen A0CTaToY-
HO CHJI JUTS OITyCTOLUEHUS HOJMMHEI N0 o6ouM Geperam peku. [Totok
KMOKOW TPSI3M C BKIIOYEHHMEM MEJIKUX [PaHOIUOPUTOBBIX BAJIYHOB M
raibky, Ipouenuit Buu3 no pyciy Puo-CaHtel, npeononen 50 xm
3a 2 4 (ckopocts 7 M/c). [Torubno 27 ThIC. yer.

3HaMeHUTHIe yacKapaHCKHe OOBaJIbHO-CEJIEBbIC TMTAHTHl MMEJHU
npemiiectTBeHHUKA. Cpeau CIIeLHaNMCTOB OH 3HAYUTCS MOA HA3BaHU-
eM «/lokonymboBa». I1o MOLIHOCTH OH BUIMMO HAMHOTO ITPEeBBILIAN
nmotok 1970 r. Ilo kpaiiHeil Mepe Koe-Tie OH IIOIHSJICS BbILLIE MTOC/Ie-
Hero Ha 260 M. BoT HekoTopbie IpUONMKeHHBIE LM DL 00beM HAHO-
co 100—200 mux M3, miowangs otyioXxeHuit Gomee 30 KM?, cpemHsis
ckopocTh aBmxkeHus 90— 100 M/c, BRICOTA ¥ CKOPOCTb BOJHBI ITPU
noxxone K p. Puo-Canra 45 M u 40 M/C, COOTBETCTBEHHO ITOIBEM I10-
TOKA Ha MPOTUBOIIONIOXHEIN 60pT nonuHs! p. Puo-Canra Ha 123 m.

T'enangonckue KaracTpodni

Ilpu karacTpoduyecKHX ITOABMKKAX M 00BaNax NeJHUKOB MHOrIA
HabI101aeTCs OTPHIB YACTU JAETHMUKOBOM MAaCChl, COTIPOBOXAAIOUINICS
IpOOJIEHUEM JibJa, BHIOPOCOM BHYTPUWIEAHHMKOBLIX BOM, 3aXBATOM PhIX-
J000IOMOYHBIX OTJIOXeHUHA. [lpu 3TOM 06pa3yloTcs CBOEOGpa3HbIE
[IOTOKHM CMECH BOJBI, JIbAd ¥ OOJIOMKOB TOPHOM IOPOIbI, CKOPOCTU
KOTOPBIX OYEHb BENMKHM KaK BCJIEACTBUE BOJBILION TOABMKHOCTH Ha-
3BaHHOM cMecH, Tak U B pe3yibTare MOJIyYeHUs] MMITYIbCa OT [TePBUY-
HOro obBana.

B sToM mnaHe mMpoxo M3BecTHa Tak HasbiBaemas CaHubGaHckas
(F'enangoHckas) Karactpoda B OacceitHe p.I'eHaIZOH Ha ceBepHOM
cxnoHe Kasbekcko-/Ixnmapaiixoxckoro maccusa bonsuioro Kaskasa.
B paitone negHuka Konka 3 u 6 urons 1902 r. cixyyunuch nsa TUraHT-
CKMX BeIOpOCa Neas1HOi#t Macchl. [lpy 3ToM ObLT paspyiieH KypopT Kap-
MAIOH, pAaCHOJIOXEHHbIM ONM3 KOHUA JiefHUKa Maiin, ¢ KOTOpbIM
neauuk Koika cimuBaics elie B KOHIE IMPOIINOro cTojieTus. bolee
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70 MaH M? bga M TrOpPHOM MOPOAbl OTJIOXWIUCH 1O IHY JOJMHBI
p. 'enannon Ha npoTsixxeHun § kM. Jlen coxpaHsICs 3[€Ch B TeUeHHE
12 ner.

20 cenTsops 2002 r. B 6acceitte p. [eHaIIOH C EPEMBIYKU MEXIY
ropHeiMu BepuinHamu Jxumapait-Xox (4780 M) m Maiinu-Xox
(4598 M) ¢ 800-meTpoBOIi BHICOTHI Ha NMOBEPXHOCTH JeaHuKa Konka
PYXHyJIa JJaBUHA OGJIOMKOB JIbJa M TOPHOM Toponbl OOBEMOM HE Me-
Hee 60 maH M3. B pesysbraTe yaapa U3 Tesa JeqHMKa ObLIO «BBIOUTO»
JOTIONMHUTENBHO 70 MJIH M3, ITOCJIE YETOo JIaBMHA YCTPEMUIIACH BHU3 I10
JonviHe [edannoHa, mo KOoTopoi W mpoiuna 19,5 KM cO CKOPOCThIO
okono 80 m/c. Ynap naBuHbI IPUHSUT Ha ceOst mpaBbiil 60PT JOMUHBI,
HUXE IPEBHMX pa3BaiMH celieHHs ['eHas, rae oTaoXwiach OCHOBHAsS
Macca JIeIoKaMeHHOTo noToka o6seMoM 110— 115 muia M3, B aTom Me-
CTe pacIloIOXEHbI TaK HashkiBaeMble KapManoHckue BopoTa — BXOH B
y3koe (17—30 M no aHy) U3BWIMCTOE YILUEJIbe, NPOpPhIBAIOLIEECS Ye-
pe3 CxkanmcThlii xpeber. Uepes 9TO YIUENbE YacTh JEOJ0BO-KaMEHHOMN
MAacChl ITpociieloBasa Jajblile, MOCTENEHHO IIPEBPATUBILMCE B TUITMY-
HBbII rpg3ekaMeHHbIA (C MpUCYTCTBUEM OOJBIIONO KOMIUYECTBA JIbAA)
ceeBoil moToK. IlpuBeseHHble HUDPHI COOTBETCTBYIOT JAHHBIM TE0-
nora 1. M. BacbkoBa, KOTOpbiii cHOpPMYJIMpOBAN CEPUIO BOIIPOCOB,
OTBETHl HAa KOTOPHIE MOMJIM ObI IPOSICHUTH MPUPOAY OMUCBIBAEMOIO
KaracTpoduyeckoro gsienus. Hambomnee MHTEpecHb! M3 HUX CIiEdy-
IOLIKeE:

¢ KaKOB GbUJI HAYAJNLHBIA MMIYJIBC, JOCTATOYEH JIM OH AJIg OOBAC-
HEHMS BEJIMYMHBI HabII0qaeMbIX 0OBEMOB U CKOpOCTEH?

¢ KaK pacripeaeauiach 3Heprus ynapa? _

e IPMHUMATD JIM BO BHUMAaHHE TEOPHIO MTYJIbCALIMHU JESIHUKOB?

¢ KaKOBBI ONTUMAJIbHBIE COOTHOLUEHMS TOPHOM ITOPOABI U JIbaa [Jisl
MTOAAEPXXAaHUS BBICOKMX CKOpOCTEit?

e KaKOB OBUI XapaKTep IBYXKEHMs Macchl B 30He TpaH3uTa?

¢ BO3MOXHO JIM OBUIO CO3[jaHHMe «BO3MYLIHON MOOYLUKU»?

Hawm pacueTbl ¢ MOMOILbIo ypaBHeHUs (6.6), JOMOJIHEHHOTO YJie-
HOM, YUYNTHIBAIOUIMM IEepBOHAYaJbHOE, ITOYTU CBODOAHOE MameHUe
Macchl Ha JIeQHMK, ITO3BOJIMJIM OLIEHUTb BO3MOXHBIE CKOPOCTH JBH-
KEHMs JIe0BO-KAMEHHOM JIaBMHbI B 30HE TpaH3uTa (YKJIOH 7,1°; riy-
OuHa mortoka 60 M):

e okosio 100—120 m/c, c yyeroM CBOOOJHOIO MAJAEHUS ¢ BLICOTHI
500 m;

¢ OKOJIO 25 M/c, Oe3 yuyeTa IoCaeIHETO.

Onpenendollyo pojib B IMOJYYEHUH TaKMX PE3yJIbTaTOB ChITPATIO
Hasmyue nbaa (oxoso 40—50 %) B oOLuelt 06J10MOYHOI Macce, KOTO-
Pblii MMEET BCE TPU ITApaMeTpa YKa3aHHOTO ypaBHeHMst (AIMHaMHye-
CKMI1 yroJ BHYTPEHHETO TPEHMS, aHAIOr KoadduumeHTa auHaMuye-
CKOi1 BA3KOCTH U KO3GDULIMEeHT MepeMEIUNBAHUS) MHOTOKpaTHO 00-
Jiee HU3KUE I10 CPABHEHUIO C TAKOBBIMU IS CKANbHBIX IO K 06-
JIOMKOB.
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Takum 00pa3zoM, HET HEOOXOAMMOCTY COMHEBATHCS B TOCTHXCHUM
CTOJIb BBICOKUX CKOPOCTEM NBHUXEHUS JIEXOBO-KAMEHHBIX JIABUH. MoX-
HO TaKXe I0JIaraTh, YTo NyabCalyMoOHHbIe CBOACTBA neaHuka Konka x
JaHHOHU KaTtactpode oTHOlUeHHUA He MMeloT. ClelyeT UCKIIOYUTL U
6e310Ka3aTeNbHble PACCYXIEHUSA O BO3MOXHOM POJIM <«BO3AYLIHOM
HMOOYLUKW» B 06eCIeY4eHU M BLICOKMX CKOPOCTEN noaoOHbIX 1aBuH. MH-
TEPECHO, YTO 3Ta «KpacUBasi» HJes] BpeMsl OT BPEMEHU peaHUMMPYET-
Csl B CBAI3M C KaKUMU-HUOYAb OYepeIHBIMH KaTtacTpodamu. DTo, Ha-
MIpUMEp, UMENO MECTO B CBSI3U ¢ (haKTamu OBICTPOrO ABUXEHUA IPS-
3eKaMEHHBIX TOTOKOB I10 NMTOBEPXHOCTH JeXHUKORB B ropax Yyrau, Bak-
censs u Cgroro HMiabu BO BpeMs aXICKHHCKOTO 3eMJIETDSICEHUS
27 mapta 1964 r. Y1 BOT puroauioch Tenephb IS reHATAOHCKOM TaBu-
Hbl. Bo3ayniHas BosiHa YacTo CONpPOBOXIAeT NOXO0HbIE JIABUHBI U 1aXe
BBIPBIBAET C KOPHEM IEPEBhs Y KYCTAPHUKY BIOJb MX rPaHull (KaK 3TO
OBIJIO NIPU BhILIEONKMCAHHON XauTcKoi Karactpode), HO He 6oJiee TOTO.
Bo3myx — caMiukoM moasuxHad cpena, YToObl MMONACTLCH B JIABUH-
HYIO JIOBYILKY [pY CTOJIb YY{OBUILIHOM JaBICHUMU.

Jdunans

Ananoruro ¢ CaHuOaHCKO KaTacTpodhoi HaXONAT CBUAETENU MO~
BIDKKU M 06Bana negHuka Junans (4,8 kM), pacnonoXeHHOTo B Bepxo-
BbSIX OMHOMMEHHOM peKr Ha ceBepHOM ckiioHe xpebTa [lerpa Ileproro
B 6acceiire p. Cypxo6 (Tamkukucran). 21 wons 1974 r. no nonusxe p. Au-
anb [IPOMYAJICS NMPOPHIBHOM MABONOK, pa3pyliMBIIUN aBTOXOPOXHBIA
MocT, a 13 aBrycra npousoien oopsiB 600-MeTpoOBOIf YacTy IJIeT4ep-
HOTO SA3bIK4, U JIEAsIHASA Macca 00BEMOM OKOJIO 2 MJIH M3 0OpyLUImMiach ¢
BeICOTHI 3 000 o ormeTtku 2 200 M. JIBYDKeHYE jIeITHOTO «CeMist» OIMMMCAHO
A.A.Sl6nokoBbiM: «...ITo yIIeabio CO CKOPOCTRIO KYPhEpPCKOro Ioes3na
MIPOHOCHTUCH CEPO-3eJIeHbIE BaJibl OMTOrO JbJa BHICOTOM C CEMMITAXK-
Hbilt foM. O6pyLIeHHKE JIbIa COMPOBOXIATIOCh TPOMOBBIMY packaTamH, a
IBIDKEHME er0 — HU3KUM IIeJeCTAIIUM TyinoM. JIensiHble Banbl B3MeTa-
JIMCh BBBICh, OIIPOKUIBIBANIMCS, JIN3AIU CKAJIbl, & C 33A€PHOBAHHBIX CKJIO-
HOB cpbIBaiy ITouBY. CKOPOCTH JIeASTHOTO NOTOKa nocturana 20 m/c».

6.8. I'maponoruyeckue karactpodpl Ha IIaHeTe

Hasoanenus

Hatb X0Ts1 6B1 KpaTKMii 0630p 0CO00 BBIMAIOLIMXCST HABOXHEHUI
[I0YTY HEBO3MOXKHO, MO0 HeT OOBEKTHBHBIX KpUTEpUEB, OObeAUHI-
IOLIMX B cebe rrouanb U riIyOMHY 3aTOTUIeHUS, HAHECEHHBIN yiepb 1
YUCNO MOrMOIIUX, BEPOATHOCTb NOBTOPEHUS TTOMOOHOTO COOBITUS VTN
npeBocxoasero ero. M Bce-Taku 0COObIN MHTEPEC BHI3BIBAIOT CBe/le-
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HHUSA O TOM, IZe MONOOHbIE SIBICHUS IPOUCXOAAT Yalle, WIK Xe OHHU
JOCTHUIJIM OCOOOM CHJIbI M MOLIU.

Eciu B3sTh 06€ POCCHIICKHE CTOMUIBI, TO MeTepOyprckue HaBOI-
HEHUS LIMPOKO U3BECTHHI ¥ TIOUYTH pa3peKyiaMUpOBaHkl, a BOT B Moc-
KBE MaJIO KTO IMOMHUT (MM yuTan ob atom), yro B 1924 r. no Tsep-
CKO yJiulie Hecjach HACTOSALLAs peKa.

B 1844 r. onycrolurenbHble HABOTHEHUS C1yyuauch B Ilpubantu-
ke, TBepckoit u OpeHOYprckoil ryOGepHUsX, a Takke Ha 3anagHoit
HBuHe u p. Beaukoii, Ha KoTopoil cToUT ropon I1ckos.

1908 r. 6b1T OTMeueH GobIIMM HaBOAHeHMeM Ha BepxHeit Bonre,
B ToM yncie Ha Oke n1 MockBa-peke.

B urone 1897 r. 6onblioe HaBoxHeHHe Ha pekax Murone u Illunke
(6acceitH AMypa) MpUBEAO K 3aTOIUIEHUIO CTposiiencs Torna TpaHc-
CcUOMPCKOit XKeJIe3HONOPOXHON MAarucTpaim, B pe3yabrare 4ero 6suio
NPUHATO pellieHue MOXHATH ee Ha 6,4 M.

Bonbiine HaBonHeHuns Ha HuxHem EHucee Bcerna Gblau CBS3aHbI
C COBMNAafeHUEM BOJH IOJIOBOIbS BCEX «TpeX TYHIYycok» (AHTraphbl,
IMonxamennoit u Huxneir Tynrycox). B 1937 r. ropon Enuceiick 6bi1
3aToIUIeH Ha IIyouHy 1o 2,5 M. B 1959 1. HaBogHEeHKEe COBIANO C Pacxo-
nom Bozasl y Mrapku, pasHbeIM 139 ThIC. M3/C.

B 1979 r. Ha p. BaTke cinyyunocs oco00 CUIbHOE HaBOAHEHME, KO-
TOpOe TIPEB3O0ILUN0 BCE APYIHe, CIyduBIUMecs 3a mociaenHue 100 JerT.

B mcTopryecKux NOKYMEHTaX COXPaHWIACh 3aIIMCh O HECTBIXaHHBIX
HABOJHEHUSAX Ha TeppUTOpUHU HbIHelHed ['epmanuu B 987 1. (3a rox
JI0 KpelleHUs Pycu).

B 1813 r. 65110 0c060 KpymHOe HaBonHeHue Ha p. Bucia (Iloasuia).

B 1910 r. uMeno mecto HeoObiyaltHOe HaBonHeHUEe Ha p. CeHa B
ITapuxe.

B Utanuy Ha p. ApHO HaBOIHEHMUS CJIYYAIOTCS TOBOJIBHO PETYIISIPHO.
Oco60 neyanbHO U3BECTHO HaBoAHeHUe 3—4 HOAOPA 1966 r., yHUY-
TOXUBILEe OECLUEHHBIE XYNOXECTBEHHbIE COKPOBHLIA BO DopeHLuH.

Bo Bpems BenmKoro HaBoxHeHUA Ha p. YaHuasaH (AHu3sr) B 1931 1.
nocrpagaito 60 MJIH yei.

«[ope Kuras», p. XyaHxd, U3BeCTH2 CBOMMU OITYCTOIUIUTENLHBIMU
HABOJHEHUSIMU, CONPOBOXIAIOHIUMUCS B €€ HU30BbSIX OITyXIaHUeM pyc-
Jla ¥ U3MEeHEeHWsIMH MecTonosnoxeHud ycThs. 3a 4000 et neTonucHbIX
cBeleHMH peKa Oojee IoayTopa ThICSY pa3 NMPOpbIBaJa faMObl, MbiTa-
IOII[ecs YIEPXKaTh PEKY B OJIOXEHHOM PYyCJe, 1 IUPOKO pa3inBaiach
Ha mpoctopax Benukoit KuTaiickoi paBHUHBI, U 6osee 20 pa3 MeHsIa
cBoe pycio, Bnanas 1o B XKenroe, To B Boctouno-Kuraiickoe mMopsi.

HHnuiickasa «Peka nmevanu», nputok I'aHra Kocu, seper cebs no-
DOOHBIM Xe 00pa3oM, mpaBiaa B MEHBIIMX Maclutabax M MPUHOCUT
CcpenHUIt exeroaHbit yuep6 B 100 MIH pynuit.

K Accamckoit nonvHe (MHous), roe nporekaer p. bpaxmamyrpa,
IPUMBIKAeT IJIOCKAS HU3MEHHAs! PABHMHA B Npeaenax o0luei NeabThl
Tanra, bpaxmanyrpst 1 Merxuwst (banrmanein). Ha 3toit Teppuropuu
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YacTo AECHTKM ThICAY KBagpaTHbLIX KHUIOMETPOB CKPBIBAIOTCS MOA BO-
noit. Ocobo culibHbIE HABOAHEHHUS 3IEeCh MHOTAA IPUMHUMAIOT (POpMY
HACTOSILIEr0 HALMOHATIBHOTO OEICTBHSL.

Perynsipubie paszausbl Huna genaroT ero AONUHY HACTOSUIGH XUT-
HULEH, HO B OTXEJbHbIE [ONBI 30€Ch CAYYAIOTCS OTACNbHbIE HAaBOMHE-
HUS, IPUHOCSILME KooccaabHple OenctBus. B 1874 r. Bona B Huse y
Kaupa nogHsuiach NpoOTUB OOBIMHOIO Ha 9 M.

B 1974 r. npousouwuio Benukoe ABcTpanuiickoe HaBOqHeHHE. B cepe-
IVHE JHBApS CO CTOPOHBI TMMOPCKOTO MOpsSl MYCCOH OOpyLIWJI Ha
BCIO CEBEPHYIO YacTb ABCTpAiMK MOIIHbIE JUBHU. B 3ananHoii Aecrpa-
aun B tedeHue 17 4 Bbinano 480 MM 0cankoB (CpexHsist UHTEHCUBHOCTD
0,47 mM/muH). Topona Hapsu (66 Thic. XMT.) 1 BpyMm ObUIM YaCTUYHO
3aTOIUIEHB M 3BaKyMpoBaHbl. B ceBepo-3ananHom KsuHCieHne soma
MOHSUIACH Bhillie TeJerpadHbIX CToI00B. B KoHue Mecsna GencTeue mpo-
JIOJIXKAJIO pa3pacTaThed. Briina u3 6eperoB p. bpucOeH, Tekyuias yepes
croiuny wraTa Keuncneun r. Bpucben (800 toic. yen.). Bcro nepsyro
TIOJIOBUHY (heBpaJIs NPOJAODKANKY OOpYLUIMBATLCS TUBHU. [IpUHECceHHbIH
yiep6 6bu1 orpoMHbIM. [Ipu Bcelt cBOeit KaTacTpopUIHOCTH HABOOHE-
Hue 1974 r. ycrynaer Takosomy B 1893 ., Korna B TeUeHHe TpexX Heeb
10 ThiC. XuTeneit bpucbeHa (M3 90 ThHIC.) TMUIIMCH KPOBA.

Bopbba ¢ HaBOgHEHUIMU HA MUCCHUCHITH UMEET CBOIO IUIMHHYIO U
oyuuTenbHy1o ucropuio. C 1927 r. ata 60prba nepenvia n3 pyk Mecr-
HBIX BJacTel B KOMIIETEHLMIO ¢denepansHoro npasureiabctsa CIIIA.
Camoe cuiipHOE HaBOAHEHWEe (MAaKCHUMANbHBI pacxon 57 Thic. M3/c)
cayywrtocs B 1973 1.

Benuyaiiiree ctuxuitnoe 6encteue Ha repputopuu CIIIA npousor-
710 18—25 urons 1972 r. Bo Bpems yparaHa «ArHecca». HasonHenus
pacnpoctpanuwirch o1 Hxopmxuu no wrata Heo-HMopk. Bauuuarron
ObUI 3aTOIUIEH HA TPETh MeTpa. MarepuaibHbIi yilepO OT yparaHa u
MOCJIEAOBABIIETO 32 HUM HABOTHEHUS MPEBBICHI 3 MJIPH QOJI., IO-
rubaun 118 yesnoBex.

IToutu B TO Xe Bpemsi, 9— 10 vioHs 1972 1., Ha CeBEPO-BOCTOMHBIX
cxioHax rop bmsk-Xwic (Bbicmiag Touka 2207 M) B wraTe IOXHas
Haxora Bbimanu cuibHeduue ocanku (400 MM MeHee yeM 3a 6 4, npu
cpenHeit uHTeHCUBHOCTH Oontee 1,1 Mm/MuH). HapomHeHue norybusno
237 yenoBeK M HaHeCs0 yluep6, oueHUBaeMbii B 120 MuH qoswt. Ocobo
nocrpanain r. Panun-Cury Ha omHouMeHHOM p. Parmun-Kpuk. ITouru ro-
J0Basi HOpMa OCAlIKOB BhITTATA IPAKTUYECKHM 3a OAUWH AeHb. BeposTHOCTD
Takoro coobitusi 6pu1a oueHena B 0,02—0,05 %, T.e. npeanonarajiocs,
YTO OHO MOXET IIPOU30UTH HE Yalie, YeM | pa3 B HECKOJIBKO THICSY JIET.

Cenepnie IOTOKH H poaCTBEHHBIE SABJICHHS

HOCMOTpHTC Ha TOpel MUpaA: OHU NOKPHITH A3BaMU CENCBBIX OYa-
T'oB, UCITIOJTOCOBAHEI LLIpAMAMMH CEJIEBLIX PYCEJL. FOprIC IDOJIMHbBI 1 OK-
PECTHBIC paBHHUHbI — 3TO I'PaAaHAMO3HAsI CBaJIKA CEJICBbIX BHIHOCOB.
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[eorpacus ceneit — reorpadus rop. PopMyna «rue ropbl — TaM H
cejeBble MMOTOKM» HECOMHEHHO, NMpaBWwibHa. Ho pa3HooGpasue rop-
HbIX maHaadTon 6e3mMepHo. CTob XKe 6e3MepHa U IECTPOTA CeeIpo-
siIBJIeHUs Ha JukKe 3emun. OnHAKO XapakTep oOLIMX 3aKOHOMEpHOCTE
UX paclpeleneHus B 3aBUCMMOCTU OT IVIaBHBIX ONpenessiomux Gak-
TODOB OYEBHJIEH.

Penved — 310 TOT Mmammapm, rae pa3BepTHIBAIOTCS CEJIEBBIE IIPO-
reccel. OOLIYHO YeM BbIIE TOPBI, TeM GONBLIIEr0 OT HUX MOXKET OXM-~
naTh ruaposior. Ho BeicoTa cama 1o cede elre HM 0 4eM HE TOBOpHUT.
CesepHbiii Tuber, Bocrounsiii [Tamup, Anprumiado B Boirusuu —
[JIOCKOTOPbS, MOAHATHIE HA BHICOTY 4—5 THIC. M, HE OTMEYeHb! BhOa-
IOHIEIC CeNeBoit NesATeIbHOCThIO. BaXHBI KOHTpACTRI, MOJIONOCTh pe-
nbeca, B3NET CKIIOHOB M BEPUIUH Haj y3KUMU U TyOOKMMHM JOJIMHA-
mu. U ectn roBoputh 0 KapTe pesabeda, HAaWIydiiuM o6pa3oM UHGpOop-
MUPYIOLIEH O CeleONNacCHOCTU TEPPUTOPUH, TO BTO DyeT KapTa yKIo-
HOB, HO He runcomeTpryeckas. IIpu npouymnx paBHbIX YCIOBUAX XpeOTHI
OKPaWH FOPHBIX COOPYXKEHUI, TIePBLIMU MPUHUMAIOLIKE Ha ced yaap
BJIATOHOCHBIX BO3XYIHBIX Macc, Oosiee CesleaKTHUBHBbI.

T'opHas mopoga — 3TO Marepuat, U3 KOTOPOTO MPUPOnA JIeIUT
ceny. CKanbHbIE U PHIXJIbIE TOPOXHI CIAraloT MOBepXHOCThL 3emin. Ove-
BUHO, UYTO MX CBOMCTBA yX€ CKa3anuch B 00uKe penbeda. Prixsibie
MOpOABI B TOM WJIM MHON Mepe MOATOTOBRJIEHBI K cele(hOpMUPOBAHUIO.
YT0 Xe KacaeTcsi CKaTbHBIX [TOPOJ, TO HAC B MEPBYIO OYepedb NOKHA
WHTEPECOBaTh [IOAATIINBOCTD UX BHIBETPUBAHHUIO, T. €. CIIOCOOHOCTD Ipe-
BpALIAThCSA B CBOIO PBIXJIYIO Pa3HOBUIHOCTD.

Bona — 310 nUBHM, NpopBaBlMecsa 03epa U BHYTPWIEAHUKOBBIE
BonoeMbl. YacTo MMEHHO OTCYTCTBHE BOIBI TMMUTHUPYET CEJIENPOsIBIIE-
HHUSL.

MHoroyucieHHbIe CKalbHbBIE CelIE€Bhle OYATM Ha IOXHOM CKIIOHE
Pynranckoro xpe6ta, jerko o6ospesaemble ¢ [IaMMpCcKOro TpakTa,
BCJIENCTRBUE CJIa0bIX IMBHEBBIX BO3MOXHOCTEN paifoHa NECATKU U COT-
HU JIeT XIYT cBoero yaca. KoHeuHo, paHO WK MO3QHO NOJATOTEPIIEHNE
uX OyneT BO3HArpaXAeHO, HO CTaHEM JIM Mbl 3TOMY CBUIETENSIMU?

Ha 3eMHOM 11ape MHOTO CyXHMX MECT, Ille TOXIY BbINaAaloT KpaliHe
penko. Oro, Hanpumep, Caxapa, yCTHIHSA KOHTPAaCTOB U MAapagoKCoB,
OTMEYEHHAasA PEeAKUMHU NOXOSAMU U B TO K€ BpeMd YAUBUTENbHOM HX
cunoit. JIuBHeBBIe BOJABI HA KOPOTKOE BpeMs IEPENOTHAIOT CYXHe pyC-
Jla, UMeroHine 3aech cneuududeckoe HAMMEHOBaHUE «Baau», M OGHA
3 [JIaBHBIX ONACHOCTeH, Moacreperatoluux sac B Caxape, — 3T0 omnac-
HOCTb YTOHYTb.

ITepenecemcs Ha 10 ThIC. KM K THXOOKeaHCcKoMy Gepery HOxHoit
Amepuku. 31ech, y HOTHOXUA AHI, JIEXUT OTHA U3 CAMBIX CYXUX Me-
CTHOCTEeH Halleif rraHeThl. ThicsuM celeBbIX 6acCceifHOB TOMATCSA B 6ec-
mnogHoM oxunanud. Ho moxau cnydarorcd u 3nech. OObIAEHHOCTh
HapyuaeTcs pe3KuM YCHIIEHUEM TEeIUIOTO OKEaHHUYE€CKOro NpOTHBOTE-
ueHust Dnp- Hunro. Iociaencreus atoro 6b1BaOT yxacHsIMU. BHe3anHo
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BO3HUKILME HATPOMOXIEHUST 00NIaKOB M3JIMBAIOTCS HAa CKJIOHBI TOp
rpaHAMO3HLIMU JIUBHAMHU, IPSI3eKAMEHHbBIE ¥ HAHOCOBOJHbBIE MOTOKHU
YCTPEMIIAIOTCS Yepe3 NMpUOpEeXHYI0 PAaBHUHY B OKEaH, pa3pyluas 1o
IYTU JOPOTH, MOCTbI, ODOCHUTENbHBIE CUCTEMBI ¥ 3aHOCS TOJISA Cee-
BLIMU OTJIOXKEHUAMU. ECTh CBeXeHUsI, 4TO MOQOOHbIE SABJICHUS Cydya-
JIUCh U BO BpeMeHa MHKOB, a maibliue B 1546, 1878, 1884, 1891,
1918, 1925, 1932, 1939, 1941, 1953, 1957 —1958, 1965, 1972, 1976 —
1977, 1982—1983, 1986 rr. B nepyaHckoM noprosoM ropone Tpyxu-
b0 ¢ 1918 no 1925 r. Brimano Bcero 36 MM oCaxkos, a 3a 7—9 mapra
1925 1. — 226 MM.

Benuvaitiag BRITYKIIOCTE 3eMiid THOeT mouTH HecesieonacHa U JIMIlib
B LEHTPAIbHON YaCTU OTMeYeHa apealaMU IJISALUATbHBIX CEeJeposB-
JIEHMH B TaKMX MaccuBax, Kak AnuHr-T'anrpu, Kaiiac, Yayrmyarar,
Tanmia, HeeHueH-Taurna. Ho BHeUIHue yCTynbl 3TOTO TMTAHTCKOIO
nbenecraga fABISIOTCA pailoHaMU, B BHICILEH Mepe NMOXBEPXEHHBIMU
CesIeBOM NeATeIbHOCTH, PAlHOHAMHU TOPXKECTBA CAMBIX Pa3HY3IaHHBIX U
0€CYUHCTBYIOHINX CEJIENIPOSIBICHUMA.

Bonbuive 'mManau, TIETHO NBITAIOHIMECS OTTOPOAUTHCI OT MYyC-
coHa rpsgoi CuBanuka, OTOMBAIOTCS ThICAYaMU IPS3eKaMeHHBIX I10-
TOKOB 1 OYpHBIMU HAHOCOBOIHBIMU YO (NEHIKAOCKOE HAa3BaHUE CEJIst).

T'MHAYKyW, 3aChINAINAN Ce0s OCHIIISIMU, UCTEP3aHHBIN IOTOKA-
MM BCEX KJIACCOB M THUIIOB, TAKXKe OCIIAPMBAET ITaJIbMy CEJIEBOrO IMep-
BEHCTBA.

3ananHbeii KyHb1yHb yepe3 TaOUpUHT y3KMX YIIeJ i BHIOpachiBaeT
MHOTOYMCJIEHHbIE CeJieBble TOTOKY Ha TapuMcKyio paBHHHY. CeBepo-
BOCTOYHAS 3aCyNLIMBasi OKpamHa — TOpHbIE CUCTEMbl BocTouHOrO
KynbnyHs, AnteiHTaHra 1 HaHbliaHsg — TakKe CIyXUT apeHOM nei-
CTBUS BEJIMKOIO MHOXECTBA HAHOCOBOAHBIX U IpA3EKAMEHHBIX CeJleH,
HArpOMOXIAIOHINX Y IIOAHOXUS XpeOTOB 00JIOMOYHKBI MaTepHal.

A roro-BoctoyHas nepudepus Tubera, ropHas crpadHa Kam, nopa-
Karouas 3pureneii ocoboit rpaHAMO3HOCThIO JaHaadTa? 3nech, cpeau
TIYOOKUX YHIENMi, Y3KUX CKAJIUCThIX rpebHeil, Bpe30B U PHITBUH, Ce-
JIeBasi AeSITEIbHOCTb JOCTUTAeT HEBUAAHHOTO HAMPSKEHMS.

A cBepkarouuit tenHukamu Kapakopym, oTkyna Kak Obl «HauMHa-
I0TCs» BCe ropbl Azum! Kapakopym M3BecTeH 0COOBIM pa3mMaxoM Iid-
L MaIbHO-CEJIEBBIX SIBJICHUII: 03epa 3MECh HENMpPEPHIBHO MOLIPYXUBA-
I0TCA, NpUYeM Takue, Kak 3HameHuToe 'amuad Ha lllaiioke, BHYT-
pUIReTYEpHBle BONOEMBI ONIOPOXHAIOTCS, MOPEHHBIE 03epa IIPOPhiBa-
J0TCA, IPsA3eKaMEHHBIE JIABMHBI, UMM CBa, KaK MX 30€Ch Ha3HBAIOT,
OOpYLIMBAIOTCA MMOYTU M3 KaXKAOU JTOXKOUHBI.

ITamup, Anaii, Tanbs-1llanb, roe cenu Ciay4yaroTCs MOBCEMECTHO U
YacTo, MUMEIOT YIOJIKH, TOJIb3YIOLIMECS 0OCO0O0M U3BECTHOCTLIO. DTO 32~
WIMICKUI AJlaTay, atakyowuit AMa-ATy rpa3eKaMeHHBIMH [TOTOKa-
mu, Kuprusckuit xpeber, @epraHckas qoJMHa CO CBOMMHU CeJIeonac-
HBIMM afbipaMM ¥ TOPHBIM OKpYXeHHeM, I'mccapckuit xpeber ¢ rpsa-
3eKaMeHHbIMU cenennposiBieHussMu KacdupHurana, Bapso6a, Tymo-
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JIAHra ¥ HAHOCOBOMHBIMU MTOTOKAMU HA FOTO-3aMaAHBIX OKpaMHaX. 31eCh
XOpoIIO HM3BecTHH cenu Jappaza, ropHoro obpamiueHus o3epa Mc-
colk-Kynb, 6acceiiHoB 3epaBiuaHa, Cypxo6a, OGUXUHIroy, 03epHO-
MpOPBIBHbIE IIAJIOCTH JIEAHUKOB MenBexnero Ha BaHue u MHbIIbUEKA
B pailoHe XaHTeHIpH.

Ha Anrae u B CasgHax ToxXe IPOXOYYT CejieBbie TOTOKU, 0C000 0Xe-
CTOYEHBI OHU Ha 10Te, Tle HAHOCOBOXHbIE YUpkl MoHronbekoro u I'o-
ouiickoro Anrtas npuoGpeTaroT HEBUAAHHBIN pa3Max.

C nponBMXKeHUEM K CEBEPO-BOCTOKY IPsA3eKaMeHHbIE IIOTOKH U KaM-
HY B CEJIEBOM Macce MeJIbYaioT, HO 3TO YaCTMYHO KOMIIEHCUPYETCS
YUCJIOM M UHTEHCUBHOCTHIO CEJICMPOSBICHUM, MOLIHOCTHIO HAHOCO-
BOIHBIX C€lieH, yeMy B HEMAJION CTENEHHU CIIOCODCTBYEeT MHOTOJIETHAS
Mepanora. KonoccanpHas nmojioca rop, TaHyuiasicd ot baitkanra Ha BO-
CTOK, 4 33aTeM Ha CeBepO-BOCTOK BAOJb OXOTCKOTO IOGepeXbs U Aa-
niee, OT TOpHOTO y3na CyHTrap-XasiTa pacKHUIBIBAIOLIAsICs BO BCE CTO-
POHBI, 3anoJHEHHasd TAaKUMM CEJeHOCHBIMM XpebTramu, Kak bapry-
3uHckuii, Konap, YnokaH, CraHoBoi, JIXyHIIKyp, BepxosHcKuii,
Yepckoro, KonbiMckuit, KopaKCKuit, MpoaoKaeTcs 1o Ty CTOPOHY
bepuHroBa mpojiuBa, BKJIKYAsi HE MeHee OOraThie CejeBbHIMU ABJIC-
HUSAMU XpeOThl AnsAckuHCKME, bpykca, MakkeH3u.

Ckamuctoie 1 Kackagueie ropei, Creppa-Hesana, boasiioit bac-
CEH — rpoMaaHas TeppUTOpHUs, Ha KOTOPOH CeJieBhIE MPOLECCH] IIPO-
ucxoaaT noscemectHo. Ocob6o n3BectHbl taxaps! Jlaccen-ITuka n Cen-
XeneHc; isUManbHbie cean MaccuBoB beitkep, meitep-ITuk, Peii-
HUD, Aamc, Xy, NONITPYyXXeHHbIC JIETHUKAaMK IIPOPBIBAIOLIINECS 03¢-
pa Kenaiickoro nonyocrposa, rop Yyrau, Cearoro Uneu, Bpanrens,
beperosoro xpe6rta, cpenu KOTOphIX Takue (eHOMEHHI, Kak o3epa
xopmx u TanbcekBa; 3HaMeHUThIe cesieBble moToxku rop Cau-Iab-
puenb, nocsararoume Ha Jloc-AHmKenec; HAHOCOBOIHEIE, IPSI3EBLIE U
rps;3eKaMeHHble moToku Cheppbi-Hepanbl M BO3BBILLIEHHOCTEN U Xpeb-
ToB Bonsinoro bacceitna: Yaitt-Maynrtunc, Cruinyorep, CtuHc, Pyou;
MOTOKHU Top Yocar4, aTaKyloUIue Cpeay Mpounx 00beKTOB UMBUIN3A-
uuu ropon Coar-Jleik-Curu. Jlaxe cuutapiumitca HeceneBbIM XpebeT
Tuton B Cpeanux CkanucThix ropax B 1941 r. caenan CBoi eqMHOBpe-
MEHHBII BKJIAJ HE MEHEE YeM COTHEN Ipsi3eKaMeHHBIX [TOTOKOB.

Annnb! LeHtpanbHou ¥ FOXHOU AMepUKH — BBIIAIOHIASICS CesieBast
TeppuTOopHusa 3emMHoro wapa. Ha BynakaHax I'Batemansi, Kocra-Puku,
Dksagopa u Ywin OyuiyroT naxapsi, 3HameHuTas Kopaunsepa-bnan-
Ka M3BECTHA CTPAIHBIMM YaCKapaHCKUMU KaTacTpodaMu U JpyTHMU
CeJIEBRIMU CIOPIIpU3aMMY, MOANPYXeHHbIe JEAHUKAMU 03epa [POpPHI-
BAIOTCA HA NPOCTPAHCTBE OT 3KBaropa ao IlararoHun, nusHeBbIE TPS-
3eXaMeHHbIe yaitkoc (OKOHYAHUE «C» TOBOPUT O MHOXECTBEHHOM YMC-
Jie) TpoXo4yT Bo Bcex Tpex Kopaunsepax — 3amanteix, IleHTpasbHBIX
1 BocToYHBIX.

AJIBIIBI HACTOJIBKO OCBOEHBI YEJIOBEKOM, YTO TaM Jaxe Majible Ceau
NEpeHOCATCS O4eHb DOJIE3HEHHO, @ KaTacTpoduyecKue cpa3y monaaa-
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IOT B Pa3ps HAUMOHANbHBIX OencTBuii. Cenenble SBICHUS 30eCh pas-
HOOOpa3HbI, aKTUBHBI U NTOBCEMECTHBI. MOXHO YTBEPXAATh, YTO HAJ
®panuysckumu, HIBeitnapckumu, UranbgHckuMU, ABCTpUMCKUMU
AJbIIaMyY HENPECTAHHO CHBIIUTCS TPOXOT rpsA3eKAMEHHBIX OTOKOB.

Bonboi KaBkaz — paiion 6ypHOro NpoTeKaHusl CceieBhbIX polec-
coB. YepHbie rpsA3eKaMeHHble IOTOKH B €T0 I0ro-BOCTOYHOM YacTh —
BBIIAMOIUKECS BO MHOTHX OTHOuieHUsX. B IlpusnnOpycre, CBaHeTHH,
Harecrane, Kaz0eKkckoM paifoHe celeBbie MOTOKH BPEMS OT BPEMEHU
OYISAT 3XO MOYTU BO BCEX YIUENbAX.

OrpbI3atoTcs CeNsMU U IPUIOISIPHbIE TOPbl AHTAPKTHIbI, OCTPOBA
Espasuarckoit Apktuku, Kanajnckoro Apkruueckoro apxunenara, ['peH-
JaHAuY, He roBops yxe 06 McnaHnviv, KOTOpYIO HOKYIbIaymsl (po-
DBIBHBIE JIEMHUKOBBIE MABONKU) M TIISIIIMANILHO-BYJKAaHUYECKUE T1PO-
LIECCHI NIPEBPATUAN B OCTPOB BeJIMYAiMIIEN CeleBON HAIlpSLKEHHOCTH.

3ajleceHHOCTb XpeOTOB, Naxke ITOJHAsl, YaCTO HE MOXET CIYXHUTb
rapaHTUe! OTCYTCTBUS CENeBbIX SBICHMI, U 3TO MNOATBEPXKIAAIOT NPU-
Mepul Kapnar, CpensHe-Cubupckoro Iiockoropbsi, Xamap-labaHa,
Cuxora-AnvHs, bensix rop B Helo-Temminupe, Annanayeit, riaTo
KBaxa B TI'aHe, I'oHKOHra, paitona Puo-ne-XKaneiipo.

CesieBble TOTOKY HACTOJIBKO BOLLIU B XKU3Hb HaceIeHUsT Manaickoro
apxurnenara 4 SNOHCKUX OCTpOBOB, YTO VIHAOHE3WIO MOXHO Ha3BaTh
CTpaHOI JlaxapoB K GaHIKUpPOB, a AMOHUIO — SMaIyHaMH ¥ TOHUCHPIO.

He u30asseHbl oT ceneit 1 ocTposa B okeaHe: B 1861 r. ceneBas Karta-
cTpoda paspasmwiach Ha CeitllesbcKuX, a B 1886 r. rpsg3eKkaMeHHBIH 10~
Tok npouen yepe3 [lopr-Crennu Ha POJIKIEHACKUX OCTPOBaX.

B 3TOoM Gersiom 0630pe Mbl He yrToMsHy U o [IMpeHesx, ANeHHHU-
Hax u bankaHax, 06 D¢uonckoM Haropbe U J[paKOHOBBIX Tropax, O
MekcukaHCKX Coheppa-Manpe u I'BuaHCKOM Haropbe, 0 ropax ABCT-
panun, Hosoit I'buneu, Hosoit 3enanauu, Maparackapa u Hlpu-
Jlanku, o xpe6tax B npeaenax Typuuu, Mipana 1 nonyoctpoBoB Apa-
Buiickoro, Kopeiickoro, THIOKHUTass U O MHOTUX JPYTMX OOBEKTax.
Tak BOT, BCe OHM TOXeE CEJIEONACHbBI, ¥ UX IOTOKK MECTHBIM XUTEIIM
MpEeACTaBJISIOTCS CAMBIMU YXXaCHBIMHM Ha CBeTe.

T'opbl — ropamMu, HO BO MHOTHUX JIMILb CJIETKA BCXOJMIMJIEHHEBIX MECTax
TaKXe CIy4yaroTCs Cejid, HanpuMep, B Kuese win B oBparax u Gankax
CpenHepyCccKoii BO3BBIIHEHHOCTH... MBI OCTaHABNKMBAEMCH, MHAYE MBI C
BaMU MPUJEM K BbIBOLY, YTO CEJIM BOOOLIE IIOBCEMECTHBI 1 BE3NECYLIH.

6.9. CponmMu pykamMu

MHoroe MoXxHO HaTBOpuTh B ropax! Y cenesrle NOTOKKM HAaKa3biBa-
10T Hac 32 6e3a1a6epHOCTh, HEKOMIIETEHTHOCTh, paBHoayiuue. [Ipu-
BEXEM [PUMEDHI.

IleyanbHo u3BecTHA Katacrpoda B Abephane — nocenke Ha p. Tadhd
B IOxHOM Yanbce (AHIIMS), CTABIIMM CeHvac IOXHBIM IPUTOPOLOM
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ropona Meprtup-Tunsui. 3aech, B paiioHe YroJbHOM 1axTthl MepTup-
Beitn, ¢ 1875 r. oTchinaauch OTPOMHbIE OTBAJIBI YCTOH MOpOAbI (MK~
HUCTHIE CJIAHI(bl C BKIIIOYEHUEM IIUIAKA U «XBOCTOB» — OYEHb TOHKO-
3ePHUCTBIX OTXOHOB 00OraTuTeNbHOM (habpuku), OPraHU30BAHHbBIE B
ceMb TEPPUKOHOB. BepuiMHa OQHOTO M3 HUX HAaXOAMJIACh Ha BHICOTE
156 M Hax mocenkoMm 1 Ha pacctosiHuK 600 M oT GnMXaituiero qoma.
Pewaroumm oxasanoch CHIBHOE YBIDKHEHUE OTBAJIOB (BBHIXOX TPYH-
TOBBIX BOJ ILTIOC OCAJgKH).

TymaHHBIM yTpoM 21 oKTAOPS 1966 I. moaBIXKA BONOHACHIILIEHHO-
ro Marepuana NnpuBesa K BO3HUKHOBEHUIO CeJIEBOr0 MOTOKa 00beMOM
107 teic. M3, 'ps3exaMeHHas Macca CO CKOPOCThIO 9 M/c BOpBalach B
MOCEJIOK, YHUYTOXMUB PSI XWIbIX TOMOB U HIKOny. B pesynbrarte mo-
ru6nu 116 pgereit u 28 B3pocnsix. s pacciaenoBaHus npuynH KaTacTt-
podbl, HoJyyuBHIEH MOMCTUHE MEXIYHAPOMHBIN pe30HaHC, aHTJIHI-
CKO€ IPABUTETLCTBO HA3HAYWIO CHIELIMaNbHBIN TpUOYHaI.

B despane 1972 r. 61u3 ropoga CayHaepc B 3ananHoit Buprusuu
(CIIA) mocne cuIbHBIX HOXAEH popBaiach iotuHa byddano-Kpuxk.
Bo3HuKIIMIT TEXHOTEHHbBIN Ceb, COCTOSLIAN U3 OTPAOOTAHHBIX BOA U
OTB&JIOB YTOJIbHBIX 1IaXT, MpPOLUET MyTh B 24 KM, PaspylliuB OKOJO
4000 nomoB 1 oryous 125 yenoBex.

CrouHble Bombl I'. AiMa-ATa cOpachIBaIOTCS B CeBepoO-3anaJHoOM
HaNpaBJIeHUH, TXe CKAIUTUBAIOTCS B €CTECTBEHHKIX OJIIOA1€00pa3HBIX
noHmxeHusx Copoynak u XKamankym. IlocnerHuit Hakonures SABISUICA
pesepBHBbIM. [Tockoneky B 1987 r. Copbynak yxe comepxan OKOJIO
1 mipx M3 3TOBOHHOIM XIKU, TO BCE HAMPaBAsaoch B 2Kamankym. Tonb-
KO 3a nocjegHue nath MecaueB 1987 r. Tyna 6but0 noGasieHo 6osee
25 muH M3 BOIbI.

IlecuaHast TJIOTHMHA B YCJIOBUAX MOXTOILIEHUS — BPeMEHHOE Ipe-
agrctBue. Y1 BoT okoso 9 ¥ yrpa 29 supaps 1988 r. BonoHachIIeHHH
necok ABUHYACA. CTOYHBIE BOAHI MMpOpe3alu necku MOUHKYMOB U
70 muH M3 ecka v Boxbi o6pyiiniauck B p. Kackenen. IToToK XyTKoii
cMecHu pacxomoM n0 4—35 ThIC. M3/c M LIMPUHOK MecTamu 10 1 KM
rnory6un 10 yenoBeK, CHEC JBa aBTOXOPOXHBIX M OJUH KeJe3HOLO-
poxHbIit MocT (moe3n HoBocubupck — TallIKeHT YyAOM ycren 3aTop-
MO3HTh [Tepel IPOBAIOM), 3arpsa3Hwi Kanyaraiickoe BogoxpaHuanLIE.
IlocnencTBuss — MOpPaJbHbIE, 3KOJIOTUYECKUE, SKOHOMUYECKHE.

B 10 kM k 3amagy ot JymianGe, B OJIOCE HPEATOPUI, OKaHMIIsI-
oleit ¢ cepepa I'MccapcKyo noauHY, PaCHOMIOXKEHa noKarast BO3BbI-
HIEHHOCTh — aJbip YPTa6o03. 31ech OCBAUBANMCH 38MIIM, BLUTH [TOCTPO-
eHbl HOBhle mocenku. B xuurake Ilapopa pacnonoxunuce asa pec-
NyOGIMKAHCKUX HAyYHO-IIPOU3BOACTBEHHBIX 00BbeIUHEHUS «3eMIIEHE-
Jue» U «bormapsap». Ciona npoTSHy/IMCh HUTH OPOCUTENBHBIX KAHANIOB
¥ apeikoB. Bomy mumM, He xaned. Ha poBHOM mecte — 3TO IIPOCTO
0eCX035UCTBEHHOCTD, 8 Ha TOPHBIX CKJIOHAX yXe npecTyruieHue. B pe-
3y/JbTaTe COTHM MUUTMOHOB KYOOMETPOB JIECCOBHUIHBLIX CYIJIMHKOB
MTOCTOSTHHO HaXOXWIHUCh B 0OBOMHEHHOM COCTOSTHUM.
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23 suBaps 1989 r. B 2 ¥y 02 MMH 110 MOCKOBCKOMY BPEMEHHU TOCJIENO-
BaJ1 7-6aIbHBIN celicMuyeckuit yrap. Ha mecrte knutaka Oxynun6oio
BO3HUK Tpsi3eBO# MOTOK mrpuHoit oxono 800 m. Uepes 40 c mocne
nepBoro tonuka kuumak Ilapopa yxe 6bUl nmorpebeH Mo MOIIHOM
tonuei (8 — 15 M) rpsasu. IToTok mpolies IByXKUIOMETPOBBIA NYTh CO
ckopocThio 50 M/c ¥ 3aronun kuuuiak OxymumoeH. O6beM nepeme-
LEHHO IPA3€BOI MACChl OPUEHTUPOBOYHO OUEHEH B 1 Mipn M>.

IToyTH MOJHOCTBIO pa3pylleHbl TPU KHUULIAKA, MOTHOIU OKOJO
1000 yenosex. Ha okpaune Illapopsl ObUT pacKOMaH OCTaBUIMICA LE-
JIBIM IOM, HO IO CaMOIf KPBILIY 3aMOJHEHHBII JieccoBoii xmxeit. [Ipu
xonpbe M0 OTIOXKEHUAM M3-IIOJ CYXOH KOPKH BHIODBI3TUBANM Ipsi3e-
Bble (DOHTAHUYUKHU.

Br16op cpeacTs cene3auluThl HOMXKEH ObITh TIIATEILHO OOOCHOBAH.
Omnpenensoimuii NPUHIKUI — y4eT CBOUCTB CeJeBOM MacChl NPY B3au-
MOJICHCTBUU NPOTUBOCEJIEBEIX COOPYXXEHHUI ¢ TOTOKAMU, KOTOPHIM OHU
JOJIKHBI TIPOTUBOCTOATh. 3A€ECh [T01e3HO 0OpaTUTh BHUMAHUE Ha MIPHU-
Mepbl Hauleid HerpaMOTHOCTU B 3TOM OTHOIUEHUH.

B 1960-¢ roast npuobpena momnyaspHOCTb ML O CO3NRHUH TaK Ha-
3bIBAEMBIX «CKBO3HBIX CeJIe3alLUTHBIX COOPYXEHUI», COOMpaeMbIX Ha
MECTEe U3 METALIMYECKUX WK XKeJIe300eTOHHBIX di1emeHToB. Unes pa-
0OTBI TAKOH TUIOTHHBI IIPOCTA X0 IIYNIOCTU: CKBO3HAsI TUIOTMHA KaMHHU
3alepXUT, a Bony mpomyctuT. Ha caMoM nene meura o pasne/leHuu
CeNeBO MacChl Ha BOAHYIO M TBEPAYIO COCTaBJIIOLIME — BCEro-Ha-
BCEr0 MUJIAsI CKa3Ka. ¥ TaKOro MPOeKTa ObLIO HEOCTIOPUMOE JOCTOUH-
CTBO, OKa3aBlleecs eIMHCTBEHHBIM: CKBO3HOE COOpYXEHHE ymoOHee
BO3ABUTATh U OHO TOpa3xo ACIIEBIE MOHOIUTHOTO. OMBIT UCIIOJIB30BA-
HUSI CKBO3HBIX COOpYXeHHI (3akaBka3be, CpemHss Asust, KazaxctaH)
0KAa3aJICd HeTaTUBHbIM, HO 110 HEU3BECTHBIM NPUYMHAM OCTABAICS TIPH-
BIEKATEIBHBIM [UIS TIPOSKTUPOBIIUKOB U CTpOUTEIEH.

OnHa U3 TaKMX CKBO3HBIX METAJIMYECKHUX IUIOTHUH, IOCTPOEHHAA B
6acceitHe Manoit ArMaTHKY y Typ6a3sl «[openbHUK», OKa3anach Ha
YT MOUIHOIO VIALMAJIbHOTO cejieBoro noroka 15 uronga 1973 r. Ino-
TUHa ObIJIa CMETEHA, HO MPHU yaape B BO34yX ObUIM BLIOPOILEHbBI I'PO-
MagHble KaMHU, OOpyLIMBIUKMECS B TOM YMUC/Ie UM Ha Typbasy. Muoro
mojei Torga morudIo.

Bcecoroznaa cenepas xomuccus I'ockomurera CCCP 1o Hayke u
TexHuke 1 AH CCCP pemiuTebHO BO3paxalia MpPOTUB MPUMEHEHHUS
CKBO3HBIX COOPYXXEHHH KaK CpelNCTBa Ceje3allluThl, OCOOEHHO MOCIIe
ypoka 1973 r. Ho uHXeHepHag MBIC/Ib IPONOIIXKANA [TOGEHO 11eCTBO-
BaTh, 1 B UIOHe 1999 r. moutu nox dbaHdapHbie 3BYYaHUS OYepeaHoe
CKBO3HOE COOPYXEeHHUs ObUIO CIAHO B SKCIUTyaTaluio, YTOOb HaBCeTAa
orpanuth I. TeipHBiay3 (6accedin p. bakcan, KaGapauno-bankapus,
Cesepnblit KaBpkas) oT yrpoxalouiux eMy ceieBblx MOTOKoB p. 'epxo-
XaH-cy. Yepes aa Mecaua, 20 aBrycra Toro Xe rofxa, oCTaTky CKBO3-
HOTO COOPYXEHHUS IPeBPaTWIKCh B MAaMATHUK HEYMHUpalollel npodec-
cUoHanbpHOU mtynoctd. I'opon xe ThIpHBIay3 npeTepren KaracTpody.



TTABA 7
METOZOJOI'Aa rmjaprojIorumn

7.1. HexkoTopnie o0mue METOAOJOrHYECKHE 3JIEMEHThI

7.1.1. O0mye MOTOKEeHHA

CoIpUKOCHOBEHHE €CTECTBOMCHBITATENS (B HallleM Cliyyae TUAPO-~
Jlora) ¢ NpUpPONOM — ITO MOMbITKA NOCTHUYb C HEHl HEKOM IYyXOBHOM,
3CTETUYECKOH, UHTEJUIEKTYaIbHON U Hay4yHOU rapmoHuu. IlpeOGbipa-
HUE B COCTOAHUY TAKOM TAPMOHUHU HE JOKHO ocnabeBarh B TEYEHUE
BCEl YEJTOBEUECKOU XU3HH, OHO MOXET JIMIIbL IIpeo0paxarTsCs, NpHU-
obpeTast ONHOBpEMEHHO U IyOUHY IPOHMKHOBEHYA, Y IIUPOTY OXBa-
Ta. Ecu Takoro npeodpakeHus HEeT, TO 3TO NevaNibHBIM cuMiToM. [le-
PECTaB YYUTHLCH, ITOCTUTATh YTO-TO HOBOE, YYEHBIN HauyMHaeT TIPHHO-
CUTb BpeJ CBOEU Hayke.

PaccMoTprM mocnenoBaTenbHbIE IUArd JOCTYKEHUST TaKOU rapMo-
HuM. ITo Mepe HakoIUieHUS GaKTOB MBI YXOIUM BCE JaJIbLIE M AATbLIE
OT HENOCPEACTBEHHBIX OLUIYHIEHNH, U HaKOIUIeHUe HaluxX ¢GakToB Ha-
YHaeT Bce OoJibllle 3aBUCETh OT BHIOOpA TEOPHMM, B paMKaX KOTOpOH
OHU paccMarpuBaloTCs. Mbl MbITaeMcsi cOOpath (GakThl B OTAETBHBIE TPYII-
Il M ONPENeIUTb UX 001Me CBOMCTBA. MBI Ha3bIBA€M IOTYyYEHHbIE 3a-
BUCUMOCTHU WIX CHOPMYJHUPOBAHHBIE YTBEPXKAEHUSI 32aKOHAMU, TIPUH-
uMnaMu, nOpaBwiaMd. B npouecce 3Toi neATebHOCTH Mbl UCITOIB3YyeM:

e OOLICM3BECTHDIE IMOHATHA, HAPUMED MaTeMaTH4YecKue U GhU3u-
YeCKHUe;

e MOHATHUS, [OJIE3HbIE NPU KIAaCCUGUKAIIUSIX U OOCYXKICHUSIX;

o ITOHSITUS ¥ NOXXOISLEME TEPMUHBI, KOTOPbIE OAOKpPaeM AJis yIo-
TpebyIeHUs MMPU [MOBCEXHEBHBIX UCCNENOBAHUSX;

e YMO3pUTEAbHBIE UAEU, KOTOPbIE MOTYT OKAa3aThbCsl OYEHH HOJIe3-
HBIMM M OCTaBaThCS B CHJIE OO TEX IOP, MOKA MBI NOMHUM 00 UX
craryce;

o PA3JIMYHbIC TUNOTE3bl, NPEAIIONOXEHUS U NOTAAKUN, KOTOPbIE MbI
BBIABUTaeM NMpU OOBSICHEHUM SIBJIEHUI.

W, HakoHell, Mbl (hopMynupyeM Gosee yOOKO NpoayMaHHbIe IJ1aB-
Hble KOHIUEIIIUHU:

e 110JIE3HbIe MOHATUS U MOJOXEHUS, IOoJy4aeMble IIPU OCMBICIE-
HUUY HAOMIONEHUN U BKCIEPUMEHTOB;

e CUCTEMBI IOHATUN U MOJIOXEHUN — Hay4dyHbie yuen 0osiee o0Ie-
rO XapakTepa, BOKPYT KOTOPHX KOHLEHTPUPYETCS HAyYHAs MbICIb;

e BEJIMKHE CHCTEMBI [OHATUM M TOJOXKEHUM, 3aKOHBI U TEOPHHU,
JMOCTUTIINE IIUPOKOTO NPU3HAHUA.
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31€eCh, BUAMMO, YMECTHO YIEIUTh HECKOJIBKO CTPOK HEKOTODBIM
0COOEHHOCTAM MCTOPUUYECKOTO PA3BUTUS HAYKHU, KOTOpPOE BOBCE HE
SIBJISIETCSI, KaK 3TO MPEIJCTABISIETCS MHOTUM, Y€M-TO PABHOMEDHBIM
M HEYKOCHUTENBHBIM, a HaoOOpoT, SBIET COOOM MOC/Ien0BATENb-
HYIO CMeHY {IpUJIMBOB U OTJIMBOB B O0OpBOE MHEHUM, IEPUONOB OT-
HOCUTENBHOTO YCIOKOEHUsI U, HaobopoT, pe3KOro o0OCTpeHUs Ha-
VUYHBIX IIpoTUBOpeunit. bosee rimybokoe MOHMMaHMe 3aKOHOMEPHOCTER
Pa3BUTHMS HAyKM NPUILIIO [TOC/Ie BbIXOAA B cBeT B 1962 r. HaluymeBLIei
kHuru Tomaca KyHa «Crpykrypa HaydHBIX PEBOJMIOUMI», KOraa B Ha-
y4HOM 00MX0/€e MOSABWIOCH U 3aTeM OBICTPO YKOPEHWIOCH COBO «Ia-
pagurMar». OTOT TEPMUH, TIOMHMO YCTOSIBLLETOCS. TMHIBUCTUYECKOrO U
CPABHUTEALHO-UCTOPHUYECKOrO MPUMEHEHUsI, 00peNl HOBYIO XU3Hb B
HAaYKOBEIEHWHU M B YACTHOCTHU B MeTonojorur Hayk o 3emue. IIpuge-
JEM HECKOJBbKO BaXHbIX [TOJOXEHUI U3 NEPBOUCTOYHUKA.

JonosHUTENBHO BBEAEH BCIIOMOTATENBHBIA TEPMUH — «HOPMAAb-
Has HAYKa», 3TO «UCCEN0BaHMe, TPOYHO ONMUPAIOIIECECs HA OTHO MU
HECKOJIBKO TPOUUIBIX HAYYHBIX HOCTUXEHUA — NOCTMOKEHHUH, KOTO-
pBIE B TEYEHNE HEKOTOPOrO BpeMEHU MPU3HAIOTCH ONPeLe/ieHHbIM Ha-
YYHBIM COO01116CTBOM KAK OCHOBA PA3BUTHUS €ro JajibHeHIIEH MpaKTu-
YeCKOU MesSTeNIBHOCTU». DTH NOCTHXEHHUS JOJMKHBI 001anath ABYMH
0COOEHHOCTSIMU: «OTBPATUTh YYEHBIX HA JOJIrO€ BPEeMsT OT KOHKYPUDY-
IOIIUX Moaenel» U ObITh OTKPBITBIMU, YTOObI «HOBbIE [TIOKONEHUS yye-
HBIX MOLJIM B MX paMKax HaliTH AJist cebst HepelleHHbIE POGIeMBI JII0-
6oro Buaa». UMeHHO TaKUe AJOCTHIKEHMST ¥ MIPUBOIST K HOBOH «mapa-
JUTME>.

Ilapaduema — HabOp NpeANMCAHUI ISl HAYYHOU TPYIIIBI, Mapa-
aurmMa — oOLIenpUHATHIA 06pasew.

«..MHOro O4YMCTUTENBHON PabOTHI ... OCYLIECTBIACTCS B paMKax
MapagrrMbl ¥ KaK MPUSTHO BHITIOJIHATE 3TY paboty». «...HaBemeHuem
NopsiaKa 3aHATO OONBUIMHCTBO YYEHBIX B XOJAE UX HaydyHOU JesiTelb-
HocTH». ITomo6Has neaTeNbHOCTD U €CTh HOPMaJIbHAS HayKa. «Y4yeHble
B pycJie HOpPMaJbHOM HayKM HE CTaBAT cebe LENU CO3TAHMUS HOBBIX
TEOPUil, OOBIYHO K TOMY K€ OHM HETEPITUMBI U K CO3MAHMIO TAKUX
TEOPUI IPYrUMM».

HoBkle Teopur BOZHUKAIM «TOJIBKO TTOCJE PE3KO BRIPAXKEHHBIX He-
yaad B AESITeJIbHOCTH [0 HOPMATLHOMY PELUSHMIO IIPOOIEM».

«...Ilocsne pesonouuu yyeHsle paboOTaIOT B APYTOM MUpE».

«...HoBbIe mapanurMel pOXHAIOTCS U3 CTAPbIX, OHU OOBIYHO BOMpa-
IOT B ce0s1 OOJNBUIYIO YacTh CIOBapsl U MPHUEMOB, KaK KOHLEITYalb-
HBIX, TaK U 3KCIEPUMEHTAIbHBIX». «HO OHU peaKo UCIONbL3YIOT 3TH
3aMMCTBOBAHHBIE 3JIEMEHTHI IMOJIHOCTBIO TPAAULMOHHBIM CITIOCODOM».

«O0panieHus B HOBYIO Bepy OyAyT MPOROIKATHCS 10 TeX MOp, IToKa
HE OCTAHETCH B XKMBBIX HU OQHOTO 3aLlIUTHUKA CTAPON MAapagUTMBI...».

«...YenoBek, KOTOPHIA MPOAOIKAET COMPOTUBISTLCS IOCJE TOro,
KaK BCs ero npodeccHoHaibHas rpylia nepeuyia K HoBoi mapagur-
Me, ipso fakto (1o omHOM 3TOI MPUYUHE) NepecTan ObITh yYEHBIM».
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TepMuH «mapagurmas He BCErJa MPaBWIbHO NoHuMaercs. Yacro
UM UMEHOBAIU MIPOCTO HOBbIE KOHUEMIMU, KPENO OTACIBHBIX LIKOJ,
CMEHY aKLEHTOB U KIIOYEBEIX CJIOB, 0OCYyxXIeHME ACHUCTBUTENbHOM
WM KAXYIIENHCcA TMOAb3bl OT BBOJUMBIX IPUEMOB MaTeMaTUKH KU
JAPYTMX HayK M PasHOro pona yBJAE€YEHHS B paMKax BCe TOU Xe Hop-
MaJbHO# Hayku. CI0BO «lTapaAurMa» 4acTo KCI0Ab30BaloCh 6e33ac-
TEHYUBO U 6e3 BCAKMX OCHOBaHUIt. Bens eciiu bl mepekpacure 3a6op
B IPYroif 1BeT, TO OH BCEe paBHO OcTaHercs 3abopoM. Hukorza He
6BUIO, HANIpUMEpP, «CUCTEMHOMN» WIM «MOACIBHON» MMapalurMbl, Kak
3TO MHOTAA YTBEPXKIaI0Ch, MO0 UCIIOIb30BAHME COOTBETCTBYIOLIETO
JIEKCUKOHA HU B KOEit Mepe He OTPa3WIOCh Ha CYILECTBEHHOM CTOPO-
HE OCHOBHBIX MTOHATUI U METOLOB TMAPOIAOrUM, reorpadun 1 APYrUx
Hayk o 3emute. Eciin Xe 3TOT TEPMHUH MIPUMEHSATL B OIIMCAHHOM JyXe,
TO €ro BBeJAeHME B 00MXO0/ HesIb3st ObLIO OBl MPHU3HATL ONPAaBIAHHEIM.
B KoHe4HOM cyeTe, TEPMUH «[TapaAUrMa» OTHOCUTCS He K (hOopMalib-
HBIM WM NPOCTC MPUAYMAaHHBIM ACIEKTaM HAYKH, a K €€ BHYTpPeH-
HeMY COCTOSIHUIO U K OCOOCHHOCTSIM TOH KyXHHU, IJIe 3Ta HaykKa co-
3/1aeTcs.

Hrak, mapagurMa — 3T0 HAYYHOE MUPOBO33PEHUE U MUPOOILLYILLE-
Hue... ITapagurmMa — 510 crucTeMa B3DISIAOB, HAOOP KOHUEITYAJNbHBIX
M METOAONOTMYECKMX IPaBUi U MPEeINUCAHUI, apCeHal METONOB U
NpUEeMOB, CITOCOOH! Pa3MbILUICHU, pacnpocTpaHeHHbIe eAMHO00pa3-
HEIE TYIIMKK U OLIMOKHU, XapakTep TEKCTOB, MaHepa M3NoXeHus... [1a-
pagurma — 3TO OOIICHPUHATHIA PAaCIpOCTPAHEHHBIM B3IJISIA HA TO,
YTO TAKOE TMAPONOTUSI, KAKOW OHA AOJKHA OBITH U KAKOBBI €€ BO3-
MOXHOCTHU U IOJIXOXBI.

O6cyxnag nanee obnieHayyHbie U 0011IeMeTON0IOTMYEeCKHE acIeK-
ThbI, MBI MHOIA MO3BOJISIEM cebe LIMPOKO HUTUPOBATH HE TOJNBKO I'Mj-
pPOJIOTOB U MPEACTaBUTENEH CMEXHBIX HaYK, HO M Y4eHBIX DoJiee Jane-
KHUX chieluanbHOCTeR. boree Toro, K nocjaeaHeMy MbI CTPEMUITUCE OCO-
60, 60O CYMTAIU TO HE TOJBKO €CTECTBEHHBIM, XOTH ObI B CHIIY OOLI-
HOCTY HAy4YHbIX IPUHLUIIOB U [IOJXOA0B, HO B TO XX€ BPeMsl C LEIbIO
JATh YUTATENI0 OLLYTUTH JONOJHUTENBHEIE TOYKHA OMOPHI B PA3ZMbIIL-
JIEHUSX OTHENbHBIX BUIAHBIX YYEHBIX, C YbUM MHEHUEM XOTENOChb OB
cyuratbes. 60 ruiposioru He NOJDKHBI YYBCTBOBATh CeOst OMMHOKUMU
B CBOMX MpobyieMax.

Korna pasroop KacaeTcst TBOPYECKOro Hayajia B HaUIUX HAay4HBIX
M3BICKAHMSX, TO YaCTO 3BYYaT TaAKUE CJIOBA, KaK 3APAaBbIil CMBICI, BO-
obpaxeHue U MHTYHLM. He naBas ce6s BTSAHYTH B CEPhe3HYIO TUCKYC-
CHIO IO MMOBOAY CYLIHOCTU 3TUX MOHATHMA, BCe-TaKU 3abuKCUpyeM Halle
K HUM OTHOLUEHHE.

CHayana o 3apaBoM cMelcie. [IpuBeneM HECKOILKO MPOTHBOPEYH-
BBIX MHCHHA.

BrickaspisaHue Xakciau: «Hayka — He 4TO MHOe, KaK OOYYEHHbIH
U opraHu3oBaHHbIi 3apasbiit cmbici» (K. I'peropu. I'eorpacdus u reo-
rpagei. M., 1988).
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«...[eonor BoIHYXeH Bce H0IbLIE M OOJNBILE ITOJAraThCs HA OMBIT U
KayeCcTBEHHOE IKJIEKTUUecKoe (CcoueTarollee Pa3sHOPOIHble WHOTAA
HECOBMECTUMBIE B3MMISOLI M TOYKM 3PEHUSI) CYXINEHUE — YTOHYEH-
HBIA cMHOHKM 3apaBoro cMmbicha» (Y. Kapu. B monckax sakoHOMepHO-
creit passutus 3emuu U BeenenHoit. M., 1991).

3apaBblil CMBICTT HEOOXOIMM KaxXa0My ruaposory. «Ha nepsbix aTa-
[1ax MO3HaHUs 3HayeHUe 3PaBOro CMbICIA TPYAHO nepeoucHuTh. OH
BBICTYITAET KaK CBOErO Poja KOMITAc B HEOOBATHOM MOpe pa3po3HeH-
HBIX (aKTOB, a TAKXKe BO BCeX TeX Clydasx, Korga nodemy-iaubo uc-
HOJb3YeTCS CKYIHAA U HeTo4yHas uHpopMmanusg. Ha BeICHIUX cTymeHIX
MO3HAHUS 3HAYEHKE 3APaBOro CMbICIa Najaer, HO MOJHOCTHIO HE UC-
yesaeT. Janeko 3a npegenamMu 0OBIACHHOTO ... 30PABbI CMBICH ...0Ka-
3biBaeT cnabylo nmomomps U, 6ojiee TOr0, MHOrNA CAYXWUT HPUIUHOU
ynopHbix 3a6nyxnenuit» (P. A. Hexxuxosckuit. Teopust mo3HaHus 1 Me-
tonbl rugponorun. CII6., 1993).

OCBOVB MaTEMATUKY «4€eJI0BEK NOTYYMT OpyAUe Tpyda ropasno 6osee
MOIIHOE, YeM OOBIKHOBEHHBIH «3APaBbIi CMBIC/», OCHOBAHHBII Ha
TPAIMLUOHHONI «ToMalHeik» nmorukes (5. b. 3eavmosuy, . M. oM.
Bricuiag MateMaruka it HaYMHAOIUX QU3MKOB U TEXHHUKOB. M.,
1982).

«31paBhIil CMBICI» ONpe/esieH A. DUHILTEHHOM KaK «KOMILIEKC npej-
PAacCcyIKOB, BIPAbATHIBAIOIIMXCS Y YEIOBEKA B BO3pacTe M0 18 nmer».

«Hayxe Bcerga npoTUBOCTOUT HEBEXECTBO, BOOPYXKEHHOE 31PABLEIM
CMBICJIOM. 3APaBbIil CMBIC — COBOKYIHOCTb MOHSATUM, MOYEPITHYTHIX
13 [TOBCEJHEBHOTIO OIBITA, M KAHOHU3UPOBAHHBIX UCTUH, BHYIIAEMBIX
npu craHaaptHoM BocnuTaHuu» (M. B. Bonbkeniureitn. ITepekpectku
Hayku. M., 1989).

Teneps 0 BooOpaxenuu. Beero ase nutarhl.

«..HyxHo ewe BooGpaxeHue (IIOMUMO 3KCIEPUMEHTA), YTOOHI 32
HaMeKaMU YBUIETh YTO-TO OOJIBLIOE U IJIaBHOE, YTOOBI OTrafgaTh HeX-
JIaHHYI0, IPOCTYIO U MPEKPACHYIO KAPTHUHY, BCTAIOLIYIO 32 HUMU (3a-
koHamu)...» (P. @efinman, P.Jleitron, M. Canac. PeitHmaHoBCKHE NeK-
uun o pusuke. — T. 1. M., 1965).

«I'opazno 6onee cBoOOMHON POPMOIL (IO CPABHEHUIO C MBILIJIEHU-
€M) sIBJigeTCs BOOOpaXeHHue, C IIOMOIIBI0 KOTOPOIrO NMPUIYMbBIBAIOTCS
Teopun. IMeHHO 31eCh JIEXUT UCTOYHUK CYOBEKTUBHOCTH OTHOCUTEILHO
TOTO HaIpaBJeHWsg, B KOTOPOM pa3BUBaeTcs Hayka. He cymiecTByeT
JIOTUYECKOro IyTH, Beayluero oT onbita K Teopuu» (I'epman Beiinb.
Maremarugeckoe MpiurieHue. M., 1989).

Hrax, BoobpaxeHue 1 3apasbiii cMbIca. Ha nepBbiit B3rnsy — 3T0
rojie3Hbie 1 HeobxoauMeble Beln. B npuBeneHHBIX KoHTeKcTax . Beit-
1 u P. @eitnmana BooGpaxeHe — 3TO CIOCOOHOCTh MBICJICHHO TTpe-
CTaBUTbh, BOCCO3JaTh, MPOHUKHYTh B CYTh, HO PE3YyJbTATOM BOOGOpa-
KeHUI MOXeT ObITh U AOMEBICeN, U o dhaHTa3un. BcnmoMHuM citoBo-
coyeTaHue — «DoJbHOE BoobOpaxkeHue». ITonoGHBIN XKe Ayanusm co-
HAEPKUTCA U B BBIPAXKEHUM «3IPaBbIi CMbICT». M3 IpUBeAeHHBIX BBILIE
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MPUMEPOB CO BCeH OUEBUIHOCTHIO CIENYET BbIBOA, YTO OMHO3HAYHOCTD
€ro NOHUMAHUS UCKITIoYeHa. JleMCTBUTENbLHO, KAXIOMY MHAUBHIYAlb-
HOMY pa3syMy COOTBETCTBYET CBOE OLIYILEHHE 3IPABOT0O CMBICTIA: CKOIBKO
rOJIOB — CTOJIbKO YMOB ¥ CTOJIBKO XX€ BapUAHTOB «3IPAaBOT0 CMEICIA».

A Teneps 06 MHTYMLHH.

«MHTYULHA, 3TOT HEYIOBUMbBIA XU3HEHHbBIH 31€MEHT, BCEraa ak-
TUBHO IIPUCYTCTBYIOIMN B TBOPYECKOHA MaTeMaTHKe, OOYXAasl U Ha-
MpaBiisisl axe camoe abcTpakTHoe MbllteHue» (P. Kypant. Martema-
TUKA B COBPeMeHHOM Mupe. M., 1967).

«Ee (bu3uky) Bce miybxe nocruraly dnaroaapss CUHTe3Y SMITUPU-
4eCcKOro HaOJMIoneHUs C YMCTO MaTeMaTUYeCKOR UHTYyHULes». «Mare-
MaTU4eCcKask UHTYMLUs Yallle 0KAa3biBaeTCs KOHCEPBATHBHOM, HEXeIU
PeBONIOUMOHHON CHUIOM, Yallle CKOBBIBAET, YEM OCBODOXIAET>. «...Ma-
TeMaTuyeckass UHTYUUMS M XOpolua M IUI0oXa, OHAa Heobxoauma Uist
TBOPYECKOM paboThl B QU3UKE U B TO XK€ BpEMS €l HEMb3sl ITOJTHOCTHIO
noBepsaThes. [IpuynHbl 3TOH ABOMUCTBEHHOCTH 3aJIOXEHEBI B IIPUPOIL
camoit matematuku» (P.JIx. Jaitcon. MaremaTka B GU3NYECKUX Ha-
yKax. M., 1967).

«MHorga unTynuus — ot ke onut» (H. H. Moucees. AJIropuTMsr
passutud. M., 1987).

Benuka poiib MHTYHLUU — «4YIAECHOIO CIUIABA OMBITAa U 3HAHUM»
(P. A. HexxuxoBekuit. DMIuUpudecKast CTaausl MO3HAHUA B TUAPOJIOTHUIL,
M., 1978).

«AHTYUIUSA — 4yThEe, TOHKOE MOHUMAaHUE, IPOHUKHOBEHUE B Ca-
My1o cyTb Yyero-Hubyan» (C. W. Oxeros. CioBapb pycCKoOro s3bika. M.,
1978).

«...IlHTYHU U, TO €CTh HEMMOCPEACTBEHHOE YYThe UCTUHBI, KOTOPOE
yraabIBaeT, NpPO3peBaeT ee, MPOpoYecKr MPEeIBUMMUT TaM, Kyaa He J0-
CTUraeT Hay4yHbli cnoco6 nosHanus» (B.®.BoiitHo-Acenenxuit. Yro
takoe Hayka? Capanck, 1994).

«/ ecnu UHTYUTUBHBIE TMOMBITKH MPOHUKHYTH B TaifHu! [Tpuponsi
3a0bIBalOTCS, TO (DAKTHI CO3HATENBLHOIO MPUMEHEHUS! JIOTMKU B HAay4-
HBIX OTKPHITHSIX HE TONbKO PUKCHPYIOTCS KaK HanbO0s1ee MPOCThIE MYTU
K JOCTIDKEHUIO YCIieXa, HO U MOMAafaloT Ha CTPAHULIBI KHUT U y4eOHU-
KOB. IMEHHO M0 HUM M YYaTCsl HAaIKU CTyHeHThl. HeyausutensHo, 4to
3TOT IIyTb OHU MPUHMMAIOT 32 €AMHCTBEHHO BO3MOXHBII» (I'anc Ce-
Jpe. OT MeYThl K OTKPBITHIO: KaK CTaTh y4eHHRM. M., 1987).

ODTH HECKOJNBKO KPATKUX MPUMEPOB O POJIM MHTYUUHUM B Hayke,
KOHEYHO, He JAlOT O €€ POJIU IOJHOrO M 3aKOHYEHHOTO IMpelacTaBie-
HUs. bonee Toro, BO3HMKAET BOMPOC — BCErAa U UHTYULUA oe3Ha?
IIpasga, oTBeT 374eCh OUEBUAEH: UL KOTO KaK.

Tak yTo Xe 5TO Takoe MHTyuuus? 3a €€ MPosIBieHne MBI OGBIYHO
BOCIPUHUMAEM HEOXUIAHHBI Po6IecK MOHUMAHKUS CaMOii CyTH aena
Wi Xe 6ojiee YCTOHYUBYIO KapTUHY BUACHUS 4Ero-TO IMOXOXEro Ha
UCTUHY. MHTYUTUBHOE 03apeHue, HHTYUTUBHOE BOCIIPUATHE JEHCTBH -
TEJLHOCTH — 3TO BCETNa Harpajaa 3a IOJTMi U KPOIOTIUBBIN TPYA, 3a
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BEPHOCTH HAayKe, 3@ DHTY3MasM, 3a JHOOOBb K IPEAMETY MCCAEI0Ba-
HUI, 3a GAM3KOe K PaBMIBHOMY COCTOsIHUME aywu. M Bcerna 3To aap,
Yalle BCEro He COBCEM 3acCiyXKEeHHbBIM, MHOrAa aBaHCUPOBaHHHBIA. U K
He MepexXuBLUEMY [10CIe UHTYUTUBHOM BCIIBIIUKM COCTOSHUS PANOCTI
1 6IarofapHOCTH CIIOCOGHOCTh K MHTYUTUBHBIM pa3pelueHusaM 3agay
Y NpoGJieM MOXET U He BEPHYTHCH.

MHorue npeacTaBUTENM YYEHOrO0 MMPa 4acTO HE Npodb NoAAep-
XaTh pa3roBop 00 MHTYUTUBHBIX 03aPEHUSX, HO, CYAS IO UX TPYIaM,
B X UCKPEHHOCTh He BCETAa MOXHO IoBepUTh. [loaTomy Mbi yale
BCETO MHTYUTUBHO CKPBIBAEM OT OKPYXAIOIIUX [IPABRY O IIPOSIBICHUAX
csoeit uHTynuuu. ITocnenHsisi, XoTA TOTAa BPsSII JIU €€ CIEAYET CUUTATD
MHTYUIMEH, CKOpee BCero He MOXET BBECTU MCCIeI0BaTENs B 3a01yXK-
JeHNe, OYeBUIOHO 3[eCh cpabaThlBaeT YTO-TO [PYroe, HalpUMED U3-
MeHa caMoMmy cebe, a TOYHee TeM NMPUHIMIAM, KOTOpbie BCErIa CUM-
Tajla IpasUJIbHBIMY JIy4YLIasl 4aCTh Y€JI0BEYECTBa.

7.1.2. O maTeMaTHKe B FHIPOJIOrHH

Cpa3sy xoTuM o0paTuTh BHUMAHKE Ha ABa NMPOTUBOpPEYALIUX APYT
IpYTy BapMaHTA «MaTeMaTU3aUNU» TUAPOJIOTMU U APYTHUX HAYK O 3eM-
ne. IepBBlii, K COXAJICHUIO HE CaMbIX pACIIPOCTPAHEHHbII, — 3TO TOT
ciayyai, Korga MareMaTU4YeCKHUe METONBI U IMPHUEeMBbI €CTECTBEHHO M
6e3 HacCWJIUS BXOASAT B IUIOTh U KPOBb TMAPONAOruu. Bropoit xxe — npen-
MET 3JIOYMOTpebAeHU HEKOTOPHIX «OOYYMBUIMXCS» THAPOJIOrOB, HO
YacTo U MaTeMaTUKOB, He HAlUEUIMX cebs B MaTeMaTUKe U CYUTA-
IOLIMX, YTO B THMAPOJIOTMH, Kyda OHU NPHUILLIM, UM BCE H03BOJIEHO.
I'me-To 3mech BHIPUCOBHIBAETCSI M HEKUI coOMpaTeNnbHbI 06pa3 rum-
poJiora, 3aTpaTUBLIEro Ha OCBOCHUE KaKOro-HUOYIb pasaena MaTeMa-
TUKM MHOTO CWJI M BpDEMEHHU, U KOTOPbIif, MOXET ObITH MHOTAA AAXE U
Ha YPOBHE MOACO3HaHUSs, TpebyeT, YTOObI ero HayKa HeMeJIeHHO pac-
IJIATUAACh C HUM 3a MPOsiBIeHHbIE YCWIUs. MaTeMaTHYecKre METOIbI
B IMOC/AeNHEM Cllydae Kak Obl «[IPUKJIEMBAIOTCA» K TeJdy TMIPOIOTUH,
COMPOBOXAAIOT €€ U MEUIAIOT €l B Pa3BUTHH.

Maremaruka He POCTO MOJE3HA TMAPOJIOrY, OHA eMy KpaifHe He-
obxomuma, HO Hecer ¢ cobo¥ Ui Hero He TOABKO GJiaro, HO U OIpe-
NEeNIEHHYIO OMTACHOCTb. 31ech NOJIE3HO PACIIUPUTD HALl B3IJIs HA MIPU-
CYTCTBUE MATeMATUKHU B TMAPOJIOTrUY, OO ropasio BaxkHee, YeM IPO-~
CTO MOJIb30BATLCS (OPMATbHBIMU MAaTEMATUYECKUMHU NpUeMaMu (0co-
6eHHO B QOPME «ITaKeTOB» MPUKIIANHBIX IPOrpamMM ), MaTeMaTU3UPO-
BaTh CBOI 00pa3 pa3MbllLICHUA Ha YPOBHE (OPMYIUPOBOK UCXOIHBIX
uaei.

A pasnbllle HaM XOTeJIoCh OBl IPEUIOXUTL BaM, YUTaTeNb, Pl LU-
TaT, MPENACTABSIIONIMXCS OYeHb BBIPA3UTE/IbHBIM MOIOJHEHUEM K Ha-
UIMM Pa3MBILLIEHUSIM O TOM, YTO TAKOE MAaTEMAaTUKA [UIS THAPOJIOIHU
U IPYTUX €CTeCTBEHHBIX HayK. ClieManbHO XOTUM 3apaHee OTMETUTh
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BAKHOCTb UJEU O IIPUOPUTETE NIPOCTENIIUX pellleHUI Nepel CAOXKHbI-
MU, XOTH 4acTO U BHEIUHe HauboJjiee pecrekTabelbHbIMU.

«Maremaryka — ectecTBeHHas Hayka» (I'epmaH Beitns. Maremaru-
yeckoe MblimeHne. M., 1989).

«MaTeMaTuKa He OTHOCUTCS K ecTeCTBeHHbIM Haykam» (P.Deiin-
maH, P.Jle#iton, M.Caunc. @eilHMaHOBCKUE NIeKLMU O QU3UKE. —
T. 1. M., 1965).

«...Bce pucyemple Haykoif KapTUHBI MPUPOALI, KOTOPbHIE TOJBKO
MOTYT HaXOAUTHCH B COMIACUM C JAHHBIMU HAOMIOACHUMN, — KaPTUHBI
Matematudeckue...» (Jx. dxuHc. 3aranoyHas Bcenennas, M. Knaith.
Maremaruka. Iouck ncruunl. M., 1988).

«..I'nyOokoe noHMMaHue MaTeMATUYECKUX COOTHOLIEHUM, B KOH-
L€ KOHILIOB, HEOOXOAMMO Il MOHMMaHus npuponsl» (P.PeitHmaH,
P.JIeittoH, M. Cannc. PeitHmaHOBCKUE JIeKIUH 10 busuke. — T. 2. M.,
1965).

«...IIpupona npencrasiser coboil peanu3anuio npocreiimx MaTe-
MATHUYECKU MBICIIMMBIX 31eMeHTOB» (A. DitHiuTeitH. CoOpaHue Hayy-
HEIX TpynoB. — T. 4. M., 1967).

«MBI TOMXHBI CTPEMUTHCS JaBaTh HE MIPOCTO OMMMCAHMS SIBICHUIA,
a HauboJee nmpocToe U3 BO3MOXHBIX onucanuit». (H. H. Moucees. Ma-
TEMATUKA CTaBUT akcrepumenT. M., 1979).

«Bo3MoxHO, HeT 60Jlee KOBAPHOIO U OMACHOro 0OMaHa, yeM CIOXK-
HBIA M MU3ALIHBIA MATeMAaTUYECKUM aHaIu3, IMOCTPOCHHBIM Ha HEO-
cHOBaTenbHEIX Npeanocsuikax» (T.YembepneH, ¥V.Kopu. B nonckax
3aKOHOMepHocTe!l pasButus 3emau U BeenenHoit. M., 1991).

«...ITo 3n0it n1yTke OpUTAHCKON aKaTeMUYeCKOH UCTOPUU YPE3BbI-
YailHO MHOTO U3 TOrO, YTO IIJIO ITOX 3TUM UMeHeM (MpUKIIagHas Ma-
TeMaTuKa), He ObUIO HU MaTeMaTUKO# C KakKoi-1ub0 KOHLeNTyalb-
HOW LEJIOCTHOCTBIO, HU IPUITOXKEHUEM K YeMY-JIM0O0 MPaKTUYECKU BAXK-
HOMY MJIU K 06J1acTH, IZIe MOXHO ObUI0 OBl 3KCIMEPUMEHTANBHO MpO-
BEpUThH, BepHO OHO WK HesepHO» (Tum IMocton u UsH Crroapt. Teopus
katactpod. M., 1980).

«Bo Bcex ciyyasix MaTeMaTHKa UCIIONb3YeTCs JUISl Pa3yKPaluUuBaHUS
THIPOJIOrMYECKUX NIPOOIEM, a He JUIs UX PELIEHUSI».

«B runpomoruu KaXAplii HOBBIM MaTeMaTUYECKUI{ METOMN OCTABIISLI
nocne cebGs B HACIEACTBO MOTPEHIHOCTH, OOBSIBAsSEMbIE KAaK HAYYHBIE
otkpuitust» (V.Clemes, 1986).

7.1.3. Teopus B ruaApoJIOrUM

Ku3HeHHO BaXeH I/ Pa3BUTUS COBPEMEHHOM TMAPOJIOrUU BOII-
POC: CYLIECTBYET JIM B HACTOSAIIEE BPEMS TEOPHUA THAPOIOruM (reoso-
MU, METEOPOJIOTUM, OKEAHOJIOrMU, reorpaduu), U eciau CyleCTBY-
eT, TO YTO ITO Takoe?
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KnaccuduiupyeM BapuaHTbl METOIOJIOTMM HAYK 0 3eMJie 110 YpOB-
HIO paCCMOTPEHHS NIpeaMeTa ee UCCAeIOBaHMMA:

1) MNUPHUKO-OIUCATENbHBIN;

2) TeopeTH4YEeCKUI 3aMMCTBOBaHHBLH;

3) TeopeTHyecKMil CODCTBEHHBIN.

ITepBOMY YPOBHIO OTBEYAET MAPOJIOTUS, KOTOPYIO YCIOBHO HA30-
BEM «TPaAMLMOHHOK». JTO Ta rUAPOSIOTHsI, OCHOBBI KOTOPOH B Gojiee
Ui MeHee sBHoi popMe Obiu 3amoxeHsl B 30—50-e rogsr XX B. U
KOTOpas BO MHOTOM COXPaHMIa CBOU IO3ULIMU M B HACTOSILIIEE BPEMS.
BTopoMy YPOBHIO COOTBETCTBYET TEOPETUYECKAS OCHOBA, ITOYTH B Y-
CTOM BHAE MMIOPTHMPOBAHHAS U3 MEXaHUKH, I'MAPOAMHAMUKU U Ma-
TeMaTU4ecKoi PU3MKH, HO, B MEPBYIO O4Yepenb, U3 MaTeMaTHUYeCKOK
CTATUCTUKHU. TpeTuit ypoBeHb TOJBKO €lle YraablBaeTCs, XOTs KpYIu-
LIBL €T0 MPOSIBJICHUS MOXHO ObUIO 3aMETUTh U B PaMKaxX TPaTULIMOH-
HOU Tuaposoruu. JanbHede Hallu paccyXaeHusl OyayT KacaThCs B
OCHOBHOM COOCTBEHHO# I'MPOJIOrM4eCKON TEOPUU.

T'anc Cenwe (Ot MeuTHI K OTKPBITUIO: KaK CTaTh Y4eHBIM. M., 1987)
nan obpasHoe onpenesieHue: «€0OpUM — 3TO HUTH, KOTOPbIE CBA3BI-
BalOT UMeroLIMecs pakTol». Teopun 3apokKIAIOTCs, KUBYT IOTHOM XU3-
HBIO, UCITBITHLIBAIOT HEIOMOIaHUA U uHorna ymupaioT. CHayana — 310
MBbICJIEHHbIE CUCTEMBI, COIJIACYIOILUECS C SKCIIEpUMMEHTAILHBIMU JaH-
HBIMHM, MMOCTEIIEHHO PA3BUBAIOILIMECS M MPEBPAILAIOLIMECS U3 YUCTO
YMO3pUTEIbHBIX COOOpaxXeHuit B (hopMy 0011ero 3HaHMs. 3HAYEHUE
BBICOKOI TEOPUM COCTOUT HE TOJBLKO B IUIOMOTBOPHOCTH €€ MpefcKa-
3aHM, HO U B YYBCTBE YBEPEHHOCTU, KOTOPOE OHA [PUHOCHT C CODOM.
JIyqmiag u3 Teopuit Ta, KOTOopas Haubojee MpocTa, AoKasarejibHa,
KpacuBa, 9KOHOMHMYHA, JOCTYMHA TOHUMAHUIO U PUHOCUT HAUOOMb-
LIee UHTEJUIEKTYaJlbHOEe YI0BAETBOPEHUE.

Hrak, ecTeCTBEHHOHAayYHAs TEOPUST — B3aMMOYBSI3aHHAs 3aMKHY-
Task CUCTeMa HAy4YHBIX MOHITUM, MPUHUMUIIOB, KOHUEIUMA, TMIIOTES,
Uaeil, METOOOB U TEPMUHONOTMH, 0600ILAIOLIAS 3aKOHOMEPHOCTH CY-
LIECTBOBAHMS U Pa3BUTUS MPUPOABI B YCIOBUSIX BO3JECIICTBUA Ha Hee
YeI0BEYeCKOro O01IECTBA B paMKaX KOHKPETHOM IUCHUIIIMHEL WK €€
paszena B uuKie HayK o 3emiie. OCHOBHOI SI3bIK TEOPUUN — MaTeMAaTU-
YECKUIA.

B cBoe BpeMs JTionsur dox bepranandu (orern cucTeMHOro Moaxo-
Ja) ONMPOMETYMBO BBLIBMHYII JO3YHT O IMOJIE3HOCTH TAK HAa3bIBAEMEIX
«CJIOBECHBIX TeopUil»: «{OCTOMHCTBA MaTeMaTUYeCKUX TEOPUH — HX
HEIBYCMBICJICHHOCTb, BO3MOXHOCTb CTPOrUX BLIBOIOB, IIPOBEPSIEMOCTh
JAHHBIMK HabniomeHuid — xopowo u3BectHsl. Ho U3 3T0OrO BOBCE HE
CJIEAYET, UTO TeopUM, CHOPMYIIMPOBAHHBIE C TOMOIIBIO OOBIYHEIX S3bI-
KOBBIX CPEACTB, CIERYET Mpe3uparth Wi oTtobpackiBarh. ClioBecHas Teo-
pus Jydlle, YeM OTCYTCTBME TEOPHHM KaK TaKOBOH, WIHM YEM TEOpHS,
KOTOpasd IOTOMY TOJMBKO, YTO €€ MOXHO 3aIliCaTh MaTeMaTHYeCKH,
HaBsI3bIBAETCS MPUHYIMATENBHO U B PE3Y/IbTATE UCKAXKAET NeHCTBUTENb-
HocTh» (Ludwig von Bertalanffy, 1968).
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OTY CEHTEHIMIO JII0GAT LUTUPOBATD, a reorpadbl ocobeHHo Gnaro-
rOBEHO, TaK KaK OHa Ha rpeOHe BOJHBI OOIIEH TEOPUM CUCTEM Kak
OBl YTBEpAMIA MPABO HA CYLIECTBOBAHME «CIIOBECHBIX Teopuit». Ho ma-
Baiire, OTOpOCcUB dMoOLUH, DoJlee TIPUCTATBHO TIOCMOTPUM Ha 3TU TPU
NPOLMTHUPOBaHHbIE (pa3sl. [eiicTBUTENBHO, Cpa3y CENYET COMIACUThCS,
YTO «IPUHYIUTE/bHbIE TEOPUU», KOTOPBIMU, K COXAJEHUIO, U300u-
JIYIOT BCE Hayku O 3eMJje, B TOM YHUCIEe U THAPOJOrUsl, HE TOJILKO
MCKaXaloT ACHCTBUTENIBHOCTb, HO MOMPOCTY BpeaHbi, NOO 3aCOPSIOT
Hay4yHOe TpocTpaHcTBO. Ho M3 3TOro BoBce He ciieayeT BBIBON, YTO
HEMEJUIEHHO CjleayeT MPUBETCTBOBATH CIOBECHYIO TEOPHUIO KAaK Hau-
MeHblIEee 370. YTo Ke TaKoe «CIOBEeCHasl TeOpUs» B HayKax o Jemie?
OTO faxe He MAJUTMaTUB, a IIPOCTO OTACHbHLIC MPOsSBIeHUs PeObIBa-
HUS 3TUX HayK B OMTUCATE/IbHOM COCTOSTHUU. Hy a xXenaHue cioBecHbie
[IOCTPOEHUS Ha3bIBaTh «TEOPHEN» — 3TO HE IPOCTO AeNi0 BKyca MU
MOZbI, & CKOpee MPOCTO HECOCTOSATENIbHASA U BPEIOHOCHAS TIPETEH3US.

Boo01e-To pasrpaHnyeHue Moib3bl U BPETHOCTH MATEMATUKY JUIS
HalIMX TEOPHIT HA TepBBIA B3MISH BechbMa 3aMbicyiosaro. M npoittu
yepe3 MUHHOE MOJie IUTIOCOB U MUHYCOB MaTeMaTU3alul OTHIONb He-
MpoCcTOe JieA0. 3NECh HE MOXET OBITH PELEINTOB, HO JOLKHA IPHUCYT-
CTBOBATb YBEPEHHOCTH B TOM, YTO HACTOSIIMIA YUEHBIN BCErIa cCyMeer
ONTUMAIBHO PEWIMTH Ui cebs 3Ty 3amavdy. Ho To, yem Takoe pasrpa-
HUYEHUE OOBIYHO 3aKaHYMBAETCS, BBI3BIBACT Y IyMAaIOIIUX NI0Iei He-
WYTOYHOEe OecrokoicTBo. OOpaTuMcad K BOMPOCY, UTO MBI JOJDKHEI
[IOHUMATh TIOJ TeOpUEil U HACKONBKO IMOCAEIHSISI JOJDKHA OBITH MaTe-
MartusupoBaHa? YacTo roBopsar 0 GIU30CTU MOHSITHI «TEOPUS» U «3a-
KoH». KOHEYHO Xe, 3TO He TaK, eCJIM FOBOPUTb O TEOPDUHU, a HE O
KakoM-To dparmenTe. Teopus 0ObIYHO 3MXKAETCSI HAa HEKO COBOKYII-
HOCTU 3aKOHOB. U ellie M100AT COMOCTABIIATD ONPENEIEHUST «TEOPHS» U
«Mopeib». Hampumep, MOXHO IMPUBECTH TAKOE BbICKA3bIBAHUE:

«Teoputo B ee >MOpuoHanbHOlN oOpMe YacTo HA3BIBAIOT “Mone-
1610”» (. b. Mapuon. Pusuka u pusnyeckuit mup. M., 1975).

Boo0111e-To uaeanbHBIA BapHAHT COCTOUT B TOM, YTO Ha Oa3e mMe-
IoLIeCs TEOpU U CAeyeT CTPOUTH Moneib. Ho 5To He Bceraa BO3MOX-
HO, TaK KakK MOAXOISALICH TCOPUU ION PYKOA MOXET H He OKa3aThCs.
B stom cnyyae OIHOBPEMEHHO C KOHCTPYMPOBAHMEM MOJENU 3aKJIa-
JbIBAIOTCS U OCHOBHI TEOPUU. BHIpHUCOBBIBACTCS CNEAYIOLUUY TE3UC: YEM
OonpIIag 4yacTh HEKOH TEOPHMM HAXOQUT CBOE OTPAXKEHUE B MaTeMaTH -
YeCKOM MOJENUPYIOLLEH CUCTEME, TeEM MEHBILE PA3INYMe MEXIY 3TOM
Teopueit U ee MOPOXICHUEM — MoJenblo. Boobiue xe s3pIK Momenu-
POBAHUS IUIIOC CJIOBECHBIE TMOSCHEHUS, PACCYXINEHUS, CPABHEHUS U
000CHOBaHUS U €CTh SA3bIK TEOPUM.

TexcToBass 4acTh TEOPHUH HOJ/DKHA KCIIOIb30BATh TEPMMHOJOTUIO
KOHKPETHOU OTpacieBOil HayKy, B JAHHOM Cilydae TMAPOJIOIUM, a He
ObLITh M3IOXKEHHOM Ha SA3bIKe, MPUHSTOM B CTPOrUX CIICLIUATU3UPO-
BaHHEBIX MaTeMaTU4YeCKUX paborax. Peub umer, KoHeuHOo, He 00 ucC-
MOJIb30BAHUM U3OPaHHBIX MATEMATHYECKMX TEPMUHOB, YTO €CTECTBEHHO
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1 HeobXoouMO, a 0 sI3bIKe U GopMe U3NOXKEHUs, TOHATHBIX TOJABKO
MaTeMaTHKaM C y3KOH clienuanu3auuei.

A Kax OGCTOUT HENI0 C TeopHeil B TMAPOJOTUM U COTIPEIECNbHBIX |
Haykax? B csoe Bpemst M. A. Benukanos (Tuaponorus cywu. JI., 1948)
Cpeny YETHIPEX METONOB THIPOJOTMM (HApsSAy C 3KCTeIMIIMOHHBIM,
CTAllMOHADHBIM U 3KCIIEPUMEHTAIbHBIM) HA3BAI «TEOPETUYECKUH |
AHANMKU3, KaK BBITEKAOUIUI U3 00pabOTKM NAHHBIX U SKCIIEPUMEHTA,
TaK ¥ CTPOSIIUNICS HEMOCPEeNCTBEHHO U3 OCHOBHBIX 3aKOHOB (DU3UKHU
M MeXaHUKW». BooO1e B ruJipo/IoTH4eCKO U POACTBEHHOMN TUTEPATY-
pe CIIOBO «TEOPHsi» BCTPeYaeTcsl HE CTOJIb YK€ PellKo, HO OOBIYHO 3a
3TUM MaJjio 4To CTOUT. Cpeau JOCTATOUHO KPYIIHBIX paboT, B HA3BaHU-
X KOTOPBIX HEMOCPEACTBEHHO IIPUCYTCTBYET CIOBO «TECOPUS», MOXKHO
Ha3BaTh OYKBAJIBHO €IMHULBI, HATIPUMED:

M. M. IIporonpsikoHoB. Teopust CTOKa MOBEPXHOCTHRIX Bog. M., 1932.
OCHOBHBIE IMOJIOXEHUS COBPEMEHHON TEOpUM CTOKA TTOBEPXHOCTHBIX
Bog. M., 1940.

A. H. beparu. OcHoBbi Teoprn nusHesoro croka. — 4. 1. Opecca,
1949; 4. I1. JI., 1958.

MOXXHO i1 3TU pabOThI OTHECTH K MOITMHHO TeopeTHaecKuM? OdeHb
VYCJIOBHO, TeM Oojiee 4TO Ha3BaHHbIe NMYOJMKALIMU JABHO YCTapei.
B TeyeHue mocreqHUX TPUALATH JIET CJIOBO «TEOPUsT» THAPOJIOTH YIIOp-
HO M30€rajay Mo BOOJHE OYEBUIHBIM IIPUYMHAM.

M3 runposioroB, KOTOPHIE yaeNWIM BHUMAaHUE TEOPETUYECKOMY ac-
MEKTY, MbI MOXeM Ha3Bath P.A. Hexxuxosckoro (Teopust mosHanus u
MeTonsl runposioruu. CII6., 1993). OH onpenenun TEOPUIO KaK «yIio-
PSIIOYEHHYIO COBOKYIHOCTH HAKOILIEHHEBIX 3HAHUIM», XOTS YIIOPSO-
YUTh MOXHO U COBOKYITHOCTH YMCTO HAOJIOAATEIbHBIX, 3MIIUpUYC-
CKHUX Y reorpa®uyecKux CBEACHUM 1 94TO «B 1IEJIOM Mbl IIPUHYKIEHbI
KOHCTaTUPOBATh, YTO TEOPETUUECKUE ITYTU PEIIEHU ... [I0KA OrpaHu-
YEeHBI».

Tonbko MoOsiBjCHUE MAaTEMAaTUYECKUX MOJEICH MHULIMUPOBAIO U
BO3HMKHOBEHME 3aaTKOB TEOPETUYECKOU ruaponoruu. pyroe neno,
YTO MHOTHME MOJENU U TeOpeTUYeCKe HabpOCKM IMOKa ellle HeCoBep-
LUCHHBI M HE BCErja aAcKBaTHBI NpUpoze. A Kak oOCTOUT meno B co-
npenebHeIX Haykax? JlymMaeM, UTO TeOpeTUYECKUI aclieKT JOCTAaTOU-
HO BBIPAXEH B TMAPOQU3UKE, METEOPOJIOTUMN U OKeaHOoJOorud. B reo-
rpaduu Xe HE3aMCTBOBAHHBIX TEOPETHYECKUX [IPU3HAKOB He 3aMET-
HO. YTBepXJeHHUE, YTO B MX HAayKe (3a UCKIIOYeHUEeM Kaprorpadpuu
KOHEYHO) KaKasi-Tubo TeOpUs OTCYTCTBYET, OOBIYHO BBI3LIBAET Y I€O-
rpad0OB peakUuIo, HATIOMUHAIOILYIO TAKOBYIO Y JIIOJAEH, KOTOPLIM CO-
OOLIMIM, YTO OHU TULIEHBI YYBCTBA IOMOpa. B KauecTBe mpumepa He-
000CHOBAHHOI'O ONTUMU3MA, KAaCAIOLIErocsl pa3BUTHS TEOPUHU reorpa-
¢uu, npusenem cnosa JIssuna Xapeed (Hayunoe obbgcHeHUE B reo-
rpaduu. M., 1974) o Tom, 4TO MOCTpOEHUE TEOPUH B reorpaduu («6e3
TEOPHUU MBI €/1Ba JIX MOXeM NMPETeHI0BaTh Ha IIPU3HaHUe Halleil cob-
CTBCHHON WHAMBUAYAIBHOCTH») B HIMPOKOM BIIEYATIISIOLIEM MAacIl-
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Tabe — «mepBeifllas 3aga4a B TEKYIUEM JecaATuneTun» (u3naHo B JIoH-
JaoHe B 1969 r.) u «mycth HaumM jtodyHroM Ha 1970-e roasr Gyner:
«BBl y3HaeTe Hac MO HAWIUM TeOpHsAM». HeT, MBI TaKk U He y3HAIU
reorpaos no ux reopusM H4 B 70-€ roapi, HU B NTOCAEAYIOLIUE JECH-
TWJICTUS.

7.1.4. CymecTByiomue | HeCymeCTBYIOMME 3AKOHBI

«IToHsTUS QU3MKK U ee 32KOHBI JIEXAT B OCHOBE BCETO €CTECTBO-
3HaHUs» (Pusnyeckuil FHUUKIIONETUMYECKU coBaps. M., 1983).

«...Bce npoueccr, NpoTeKalolUe B HEXXUBOY MIPUPOLE, MOTAYUHSI-
1oTCst 3aKkoHaM busuku u xumuu. Y Tonbko uml» (H. H. Moucees. An-
ropuTMBI pasButud. M., 1987). 3ToT 0bGlIeHAYyYHBIA TE3UC HEOCHO-
PUM M JOJDKEH OBITH Y3aKOHEH IJisS yYeHOro Mupa. TeMm He MeHee B
Pa3NUYHBIX HayKaX o 3eMile CYUIECTBYET JIOXHOE TOACIYAHOE OLLY-
IIEHKE, YTO 3aKOHBI — 3TO HEMPEMEHHBIH aTpUOYT KaxXa0oit oTpaciu
HayKHu.

Kak Bcerma 6onee xaTeropuyHs reorpacdel. BCMOMHUM BhIABUHY-
ToIit A. A. I'puropresbim 1 M. K. Bynbiko «nepuoguyecKkuii 3aKoH reo-
rpaguueckoit 3oHansHOCcTH». JAH CCCP. Ne 1, 1956). Tyt naxe Her
(hOpMYyNHpPOBKM «3aKOHa», TOABKO Ha3BaHMe. Boobie-to reorpadu-
YyecKasi 30HATbHOCTh KaK HabnonaeMbiil hakT ObUTa KOHCTAaTUPOBaHa
Ha Hallle}f TUlaHeTe ¢ He3aMmaMsTHBIX BpeMeH. TeM He MeHee KakK reo-
rpadpuyeckuif 3aKoH OH MPU3HAH MHOTUMU reorpadamu. YnomsHem o
JPYrUX HECYLIECTBYIONIMX 3aKOHAX.

I'eorpadpuueckux:

» LIETOCTHOCTU reorpadpuyeckoil 060J04YKM U B3aUMHOM 00YCIOB-
JIEHHOCTU €€ KOMITOHEHTOB;

o TEPPUTOPUATILHON AU depeHIUaALNH;

o TpaHChOPMAMM [TIOTOKA COJIHEYHOH 3HEPTrUU B OUOreoLeHo3e;

o YCTOMYUBOCTA QYHKIMOHUPOBAHUS [EOCUCTEM UIIU PEryasiTop-
HbIX GYHKUMI OTIENBHBIX [TOACUCTEM;

* SHTPOIUHU TEOCUCTEM;

¢ YUCJIa IOTOKOB XOPTOHA;

» KpymbGeitna (o popmuposanum npobuis isbkei);

o [IeHKa (00 OTCTYIIAHMM CKJIOHOB);

* 3BOJION MM JaHaWadTa.

Tunponoruyeckux:

¢ BOIHOTO banaHca,

* TEIUIOBOTO OaylaHCa;

¢ KBAJPATUYHOIO COMPOTUBIEHUS B TYPOYNEHTHBIX BOAHBIX MOTO-
Kax.

Bce mepeduncneHHbIE 3aKOHBI JIMOO MPEACTABISIOT co00i chopmy-
JIAPOBAHHbBIE KOHUEIILIMY WIM TUITOTE3BI, YUK XK€ ABJIAIOTCS CIEICTBUEM
HMCTUHHBIX 32KOHOB.
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VHora TepMUHY «3aKOH» BOOOLLE He TIPUAAETCS KaKasg-11bo 3Ha-
YUMOCTb, U OH UCIIONb3YeTCs Kak 6b1 Mexay npoyum. Her obuwienpu-
HATOTO KPUTEPUS, ONIPEIENAIONIEro HEYTO KAK 3aKOH MJIA HE 3aKOH.

Bce BbiLenpUBeAeHHbBIE TPUMEPHI CBUIETENLCTBYIOT O TOM, 4TO
MOHSITHE «3aKOH» IPOHU3BIBAET BCIO HAYKY U B TO XK€ BPEMsI UCIIONIb3Y-
€TCsl JOCTaTOYHO BOJibHO. [TonbITaeMCS MPEMIOXKUTL HEKOTOPBIE Olpe-
AcNeHus. Jakon — KpaTKOe YTBEpPHJIICHUE, ONPENENAoniee CYIHOCTb
37I€MEHTAPHBIX SIBJIEHUH U MPOLIECCOB B UX B3aUMOCBSI3U C BIUSIIONIHY-
MM apryMEHTaMU U PaclpoOCTPaHEHHOE HECKOJIbKO 3a MPeAebl U3BECT-
HBIX (aKTOB; TOMUMO CIOBECHOIO BCErJa MMEET MAaTeMaTU4eCKOE Bbl-
paxeHue. Pa3vyarOTCad ClIEAYIONIME YDPOBHMU:

e YHUBEpCAJIbHbIE (PU3NYECKUE 3aKOHbI (3aKOHBI IIPUPOIbI);

e GU3MYECKUE 3aKOHBI ¢ OrpaHUUEHHON 00aCThIO NEeHCTBUA;

o (hEHOMEHONOTUYECKUE 3aKOHBL C OTPAaHUYCHHON 00nacThio Aei-
CTBUS, OOOCHOBAHHBIE IMITMPUYECKA U YACTUYHO TEOPETUYECKHU.

Coomnowenue — BBIABIEHHOE B pe3y/IbTaTe aHanu3a HabnoeHUI
U KCIEPUMEHTOB IpeCcTaBleHe O B3aUMOCBSI3M 2NieMEHTAPHBIX TIPO-
LECCOB U SIBJICHUI B OrpaHUYEHHOM 007aCTH e CTBHS; KAaK MPaBUNO,
OTHOCUTCS K ONpeNeieHHOM 06/1acTM HayKM U Bceraa TpedyeT cooT-
BETCTBYIOLUE MaTeMaTM4eCcKO# amrnpokcumanuu. PaznuyawTtcs cie-
IYIOIKE YPOBHU:

e MTONYIMIUPHUYECKUE (MHTEPIONSILUOHHDBIE) COOTHOILECHUS;

s OMIMPUYECKUE (IKCTPAMONSILUOHHDBIE) COOTHOIIEHMS.

Inemenmapnoe asaenue (371eMEHTAPHBIA MPOLECC) — OCHOBHOE,
OYMILEHHOE OT MHOXECTBA COITYTCTBYIOLIUX AeTalei, pa@HUPOBAH-
HO€, BBLICTIEHHOE U3 CJIOXHOHA CUCTEMbI IPUPOAHEBIX SIBJACHUMN.

Konuenyus — cucreMa B3rJISIIOB Ha MPOLIECCHI H SIBJIEHUA M HA NIPU-
YUHBI, UX 0OYCIOBIMBAIOIIME.

Henb3s He yIOMSAHYTh O AOBOJIBHO HEOIPEAEIEHHOM CJIOBE «34KO-
HOMEPHOCTb», KOTOPOE YacTO U CTOJIb HEOOAYMAaHHO CTaBSIT PSIIOM CO
CJI0BOM «3aKoH». P.A.Hexuxosckuit (Teopusa mo3HaHUS M METOMbI
ruaposoruy. CI16., 1993), HanpuMep, OTMEYAET, YTO «B MMAPOIOTUH
He IIPUHATO YHOTPeOISITh TEPMUH <«3aKOH», HO YacTO UCIIONB3YETCs
BbipaXeHUeE «3aKOHOMEPHOCTh», KOTOPOE TPAKTYeTCSA «KaK MHOTOKpaT-
HO [MOBTOPAIOLIMIACS HAaydHBIA (akT». O «3aKoHax» HexXMXOBCKOro yxe
CKa3aHO BhblLle, TEMEPh M0JE3HO 0OCYIUTDH ¥ CIIOBO «3aKOHOMEPHOCTE».
Cpa3sy OroBopMMCs, YTO IIpUBEAEHHOE BhiLIE OMpeAeieHue NpeacTaB-
nAeTcd HeyaauHbIM. JleCTBUTENsHO, eCNM KOHCTaTallusd ¢GakToB — 3TO
YCTAHOBJIEHUE HAMUYMUA UM HECOMHEHHOCTH 4ero-jmbo, To MHOro-
KpaTHag KOHCTATallMs BPSA JM M3MEHUT CUTyaluio, u60 ¢akT He
MU3MEHUTCS OYIyyr MHOTOKPATHO MOBTOPeHHBIM. ONHAKO, YTO XKe Ta-
KO€ «3aKOHOMEpPHOCTb»? B 3TOM C/0BE MPUCYTCTBYIOT IBa OTTEHKA,
[M03TOMY, BUAMMO, TOCTAaTOYHO IIPAaBUIBHBIMU OyayT Takue ¢opMy-
JIUPOBKH:

e 3TO NMOAMEYEeHHAasA 0COOEHHOCTD Ipoliecca, SIBIeHUS MU CTPYK-
TYpbl 00bEKTa B 3aBUCUMOCTH OT OTIPeHeNaoNiuX uX GaKkTopoB;
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* 3TO TIposIBIeHUE (HU3NYECKUX 3AKOHOB B CJIOXHBIX 00beKTax, Mpo-
Lieccax U SBJIeHUIX.

B xoHeuyHoM cueTe, 3aKOHOMEPHOCTb — 3TO TO, YTO MBI ITHITAEMCS
OOHAPYXUTb Mpy MEPBUUHOM I'MAPOJIOTHYeCcKOM aHamu3e. Y, KoHeyHO
K€, 3aKOH Y 3aKOHOMePHOCMb €CThb IIOHSTUST PA3JIUYHOTO YPOBHS, XOTS
HexuxoBckuii 48HO BOCIIPMHUMAET MOC/IEAHEE KAK HEKMI HE COBCEM
COBEPILEHHbIN 3aKOH. Cpeau «HEKOTOPBIX BAXHBIX 3aKOHOMEPHOCTEH
B TMJPOJIOTUU» OH, HallpUMep, NEPEYUCTIAET CIeAYIOLIMeE:

¢ PEAYKLMIO MOAY/IS MAaKCUMAaJlbHOIO pacxoia Mo Miolaiyd BOgo-
cbopa;

¢ 3aKOH YMCJIa BOIOTOKOB Pa3IMYHOIO Mopsinka XOopTOHA;

¢ PEryIUpYIOLIee BAMSIHHUE 03€Pa Ha THApPOrpad CTOKA U3 HETO.

MoxHo, KOHEYHO, pacCMaTPUBATh NEPEYUCIEHHbIE (haKThI KaK 110/~
JINHHBIE 3aKOHOMEPHOCTH, XOTS BCE TPU MMEIOT HECOMHEHHOE TEOpe-
TUYyeckoe oObscHeHue. BooOuie Xe, OTCaeXUBaHUEe 3aKOHOMEPHO-
CTel — Heu30eXHBbIM 3Tam, NpEeAeCTBYIONIUNA BBIABICHUIO COOTHO-
LIEHU1, a UHOTNA U 3aKOHOB.

7.1.5. CHcreMHbId CHHAPOM

B 6onbiinHCcTBE pabOT 10 MAaTEMATUYECKOMY MOAEIMPOBAHUIO MTPO-
LIECCOB CTOKA TAaK WJIM MHAye YUTATEJTIO AAIOT MMOHATb, YTO aBTOPLI B
KaKOM-TO Mepe PYKOBOACTBOBAJIMCH NMPUHLMIIAMU CUCTEMHOIO aHa-
ym3a. O3HaKOMMBILHUCH ¢ pabOTaMH, COCTaBUTb 00 3ToM Oonee moi-
HOE TIpeACTaBlieHMe HeBO3MOXHO. OcTaeTcsd HEBBISCHEHHbBIM, AEH-
CTBUTEJIBHO JIM MOJEIbEPH! HYXIAMUCh B MIOMOILIM CUCTEMHOIO aHa-
JIN3a WM TOJABKO COYIM ISl ce0s MoJie3HbIM 0003HAYUTh NpUodLe-
HUE K HEMY.

ITocne 1950 r. B Hay4HOM 0OLIECTBEHHOCTU HAOIIOAAIOCE BOJIbILIOE
CMATEHUE B CBA3U C MOSIBICHUEM «00Myell meopuu cucmem» U CBSI3aH-
HBIX C HE! MOHATUI «cucmemHo20 nOOX00a» U «CUCIMEMHO20 AHAAU3A».
M. Xapseit B kuure «HayuHoe o6psicHenue B reorpaduu» (1974) nu-
caJl, 4TO «... CHCTEMHbI aHaJIM3 OKaXETCHI OJHOM U3 BaXHEUIINX Me-
TOJIOJIOIKI BTOPOU ITOJIOBUHEI ABaALIATOrO BeKa». BOZHUKIN MakcUMa-
JIUCTCKME BO33PEHUS B I'e0JI0TUM, reorpaduu, TUAPOJIOTUN U APYTUX
Haykax o 3emie, QETULLIUIUPYIONIUE POJb ¥ BOZMOXHOCTH CUCTEMHO-
ro nmoaxoga. [IpuBeneM HEKOTOpEIE U3PEeYEHUS MOROOHOro TOJKA.

«be3 cTpykTypHOTo, QYHKIIMOHATBHOIO U AMHAMHUYECKOTO acleK-
TOB CUCTEMHOTO MOAXO0A K Nre0JIOTHYECKOH Cpelie HEBO3MOXHO pa3pa-
GaTbiBaTh HU TEOpPETUYECKUE NIpoOJIeMBl ... PU3NYeCKOoit reonorud, HU
BaXxkHeH e ee mpuKiIanHeie sonpockl...» (I'. K. bongapuk. O6uiad te-
opus MHXeHepHOo# (dusnyeckoit) reosoruu. M., 1981).

«... CyMeit reorpadbl MPaBUJIbLHO OCMBICJIUTL CBOM 3aa4yM C TOUKU
3peHMs] TEOPUU CUCTEM, OHM CMOIJIX OBl OGPATUTh HAa HUX BCIO MOIHb
cucremHoro ananusa» (. Xapseit, 1974).
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«... CHCTEMHOMY ITOJXOMY IO CaMOi ero CyTH MPHUCYIUa OTPOMHAa, B
HEKOTOPOM CMBICIIE BCEOOBEMIIIOLIAs, LLIMPOTAa OXBaTa HayYHBIX MPO-
6nem» (B. H. Contues. O TpyaAHOCTSIX BHEAPEHHUS CUCTEMHOTO MOAX01a
B husnyeckymo reorpapuio. — Bompock reorpadun, 1977).

Bce a1u cenTeHuu ypeaMepunl. Ho nmoutu ¢pandapHoro spyyaHus
aroJioreTMKa cucreMHoro moaxoxa aocrurna y JI.Knupa (Hayka o
CUCTeMax: HOBOe U3MepeHHe Hayku. M., 1983). MM uenoBeyeckas uc-
TOpusi OblIa pa3dUTa HA TPU MEPHOAA, PAIMYAIOIMXCH T10 XapaKTepy
rOCHOACTBYIOLIEN HAYKU:

1) «moHay4Hbiit» (10 XVI B.) — BpeMs 3ApaBOro CMmicia, 1npod u
OIIMOOK, NETYKTUBHBIX PACCYyXIEHUH, aKIIEHTOB Ha TPALULIUM,

2) «onHOoMepHOU Hayku» (¢ cepenuHbl XVII no cepenunsl XX B.) —
MEPUON IKCIIEPUMEHTOB U T depeHIMANUN HAYYHbIX JUCLUIUINH;

3) «aByXMepHO# HayKu» (C cepenuHbl XX B.) — BPEMS BO3ZHUKHO-
BEeHMS HayKM O CHCTEMaxX U UHTerpalysi 3TOM HOBOM HayKu C Tpaau-
UMOHHBIMA HAYYHBIMM ITUCIUAMNMHAMM.

J. XapBeeM ObLIM BbICKA3aHbI HEAOKA3aHHBIE U HEJOKa3yeMble
YTBEPXIEHUs, KOTOPbIE OH MOCYUTAT «HEOCITOPUMBIMU». Cpeau 1o-
CJIeJHUX 0COBO ITOKA3aTeIbHbI CIeayoIue:

e CCTEMHBIM aHANN3 «OXBAThIBAET QOPMYIMPOBKU TPATULIMOHHOMN
HAYKH»;

¢ IIPUEMBI CUCTEMHOI'O AHATN3a «PACIIPOCTPAHAIOTCS HA TAKUeE JUC-
LIMIUIMHBL.., B KOTOPHIX B3aMMOIEHCTBUS HACTONBKO CJIOXHbI, YTO UX
HEBO3MOXHO MCCJIEI0BATh C MOMOIIBIO TPATHUIIMOHHBIX HAYYHBIX Me-
TOJIOB»;

¢ «BO3MOXHOCTHA CUCTEMHOIO aHAJIM3A ... ONpeaesoTCd TOi MHO-
TO3HAYHOCThIO, KOTOPAs OKPYXAeT CUCTeMHBIE KOHUEIIHU...».

Ocobas mpuBeKaTeIbHOCTE CUCTEMHOTO aHaJIM3a IS OlpeaesieH-
HBIX KPYTrOoB Hay4YHOT0O MUpa Oblia obecrieyeHa CaeyILMMU TJIaBHbI-
MU OOCTOSTENBCTBAMU:

e CTPACTHBIM NOACIYIHBIM XeJaHWeM IOABIIEHUS OOuIeHayYHOR
METOAOJIOTHYECKOM IMaHAIIEH,

e JIOCTYITHOCTbIO, [IOYTU NPUMHUTUBHOCTBIO, IIOHATUI CUCTEMHOIO
MOMIXOJa;

e HACTOJILKO IUMPOKUM OINpEAENCHUEM MOHATUI «CHUCTEMA», 4TO
OHa OTBEYaJla BCEM MBICIMMbIM OOBEKTaM;

* PACIUIBIBYATOCTHIO MPUHIIMIIOB U IIPAaBUJI MOAX0/A, YTO MTO3BOJIA -
710 cBOOOAHO U Be3HaKa3aHHO MPOSIBIIATh CBOIO MHAMBUAYAIBHOCTD.

C nomnynsipHOCTbIO CUCTEMHOTO aHAJIM3a MOTJIA CONMEPHUYATD TOJIb-
KO €ro HeonpeaeneHHOCTh. [103TOMY CTOJIb MPOTUBOPEYUBO OTHOLLIE-
HUE K HEMY U CTOJib TYMAHEH pe3yNbTaT [0JIyBeKa ero MpUCyTCTBUS B
nayke. Kazanoch Obl, yTO Ha3BaTh JMIO00H OOBEKT «CUCTEMOM» — 3TO
GecripourpoiliHOe yTBepKaeHue. Ho naBHO M3BECTHO, YTO «BCe O3HAYa-
eT HU4TO». [103TOMY TaK M OCTAJIOCh HEAOCKA3AHHEIM, YTO XKe ITO TaKOoe
CUCTeMHBIA 10AX0 (CUCTEMHBIN aHaIu3, 001asl TEOpHUS CUCTEM):

e MUpPOBO33peHUe (XapBeil);
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e cxeMa YHU(UKALMU BCErO HAYYHOIo MbiLWIeHU (Xapseit);

o IIpMHUMIHATbHAA HokTpuHa (bepranangu);

« HayyHaa aucuuruiHa (A. K. bucsac. CucteMHBIH IOAXOX K yIIpaB-
JIEHUMIO BONHBIM Xx03siiicTBoM. M, 1985)?

ChbIrpa M CUCTEMHbIN ITOAXO CTONb PelNaloLLYI0 POJIb IS Cyuie-
CTBEHHOI'O NMOAbEMA HAYKH BO BTOPOM MonoBuHe XX B., KaK 3TO Mpe/-
ckaspiBan Xapsei? Yto Obl HM YTBEPXKIAIU aIlOJOTETbl CUCTEMHOTO
noaxona, He coirpan. Ce#yac yXe MOXHO, MOABOAS UTOTHU, BCE, YTO
OTHOCHUTCS K CUCTEMHOMY aHATTU3Y U MOAXOAY, YCAOBHO Pa3eIUTh Ha
TPU CEKTOpa, OTAUYAIOLIUXCS IPYT OT APpYyra MPUHUUITUATBHO U CYyLUE-
CTBYIOLIMX MOYTH IapaIIeNEHO.

Cexmop nepsuiii. 3nech UCIONB3YETCS CAMO MOHATHE «CUCTEMA»,
NpeoGafaoT KOMIWIALIMOHHDBIE PA3bACHEHMUS, IIPUCYTCTBYIOT MHO-
FOYUC/IEHHbIE TEPMUHBI, PACCYXAECHUA U CCUIKM. XapaKTePHO BBIIBU-
XEeHMEe MPHU3bIBOB U J103yHroB. [TOCKOJIbKY OCHOBHAs Macca Cliydaes
«[IPpUMEHEHUI» CHUCTEMHOIO aHAIM3a B HayKax O 3emiie, K cOxase-
HMIO, OTHOCUTCSI UMEHHO K JTOW KATErOPUHM, MBI YIEIUM IOCAeIHER
ocoboe BHUMAaHUE.

Cexmop emopoi. B ero pamkax pakTUYeCKU OTOXIAECTBIISIOTCS T10-
HATHUS CUCTEMHOIO aHAIM3a U MAaTEMATUYEeCKOT0 MOAEIMPOBAHUS [1PO-
LIECCOB U SBJACHMI, IPUYEM I1OCTIEeIHEE OCYILECTBIAETCA B OCHOBHOM
MPeNCTABUTENAMM OTpaciieBbIxX HayK. CChUIKU Ha CUCTEMHBII MOAXO B
3TOM cJjly4ae HOCST BeCbMa (DOpPMAaNBHBIN XapakTep U IO GOJBLIOMY
CYeTy OHU HE HYXHEI.

Cexmop mpemuii. 3m1eCh TEOPUSI CUCTEM BOCIIPUHUMAETCH KaK pa3-
JIeNT MPUKJIAAHOM MaTeMaTHKM, Ie MaTeMaTHYeCcKHUe MOIEIM paspa-
0aTBIBAIOTCS MAaTEMAaTUKAMM B IUIaHe Pa3BUTHUS TEOPHH MX HAyKH.

CuyuTaeM MOJIE3HBIM OOPATUTHCA K HEKOTOPHIM COOOpakKeHUSIM H
permidkaMm ¢uaocoda M ClHemUanucTa MO METOAOJOrMM HayKH
I'.I1. [lleaposunkoro (M36panusle Tpyasl. M., 1995).

CucTeMHBIN OAXOX U CUCTEMHBIN aHAJIU3 — 3TO Pa3HBIE CTOPOHBI
TOTO SBJIEHUS, KOTOPOE B CBOE BpeMsi ObUIO Ha3BAHO «CHUCTEMHBIM
IBUXEHHEM», U 00BEIUHUBILUM NMPeACTABUTENEN Pa3HBIX Mpodeccuid.
K rmraBHbIM MOTHBaM TaKoro OOBbEXMHEHUS OTHECEHBI:

e IIOMNBITKU HANTY MONIEPXKKY CPENy AedTesiell APYTUMX HaykK, eciu
OCTaNOCh HEOCO3HAHHBIM CBOE MECTO M He HaWAEHO B3aMMOIIOHUMA-
HHE B CBOESH COOCTBEHHOM Hayke;

o ITOMBITKY MMOMTU 10 MYTH HAaKUMEHBIUETO CONPOTUBIIEHUS U 1103a-
MMCTBOBATb CpeACTBA PELICHUSI CBOMX HAYUHBIX ITPOOJIeM Ha CTOPOHE.

[TocTaieHn BOMpPOC O TOM, YTO BCE-TAKU OOBEIMHSET JIOAEH MO
dnaroM cucreMHoro ABUXeHUs1? OTBET B OCHOBHOM COCTOUT M3 OTPU-
LIAHUI: 3TO HE €JMHCTBO B JIOTUYECKOM U SMUCTEMOJIOTMYECKOM ILIa-
He (SIHCTEMOJIOTHSI — TEOpHUs IO3HAHUS), HEe eNUHCTBO OOBEKTOB
M3Y4eHUsI, HE eIUHCTBO CPEACTB U METONOB MBIIIJIEHUS. DTO UCKITIO-
YUTETBHOE eNMHCTBO TOTO, YTO HA3bIBAIOT «CUCTEMHOM OpHEHTALIUEH»
1 «CUCTEMHOM UAEONOIUE».
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MOMEHTbI yA3BUMOCTH CUCTEMHOTO JBMXKEHUA:

¢ 4YTO, B KOHIE KOHUOB, Mbl OXHWAAeM OT CUCTEMHOTrO NBWXEHUS,
YeM OHO JOIKHO 3aBepiuuThCA? (MMEHHO 3/1€Ch 3aBA3bIBAETCS Y3eI
OCHOBHBIX [POTUBOPEYHN CHUCTEMHOTO ABMXXEHHUS U 3a7I0XEH OCHOB-
HOM UCTOYHMK KOHGIMKTA MEXIy ero Y4aCTHUKaMHU),

¢ CUCTEMHOE JBMXECHUE KaK «UHTEPAMCUHUIUIMHAPDHOE» M «UHTEp-
npo¢eCcCUOHATTbHOE» 00Pa30BaHUe TOJDKHO «CO3/1aTh NPOAYKT, BbIXO-
AU 33 paMKU KaXx[oil oTaebHON npodeccumr» (U B 3TOM 3aKII0-
YeHO IJIaBHOE BO3paXXeHUE B aJpec CUCTEMHOIO IBHMXEHMUS).

A BOT 3aMeuyaHue, CBUIETEIbCTBYIOLEE O HECTydalHOCTH HOABJIE-
HMS CUCTEMHOIO ABUXeHUS, OoJiee TOr0, O HEKOH 3aKOHOMEPHOCTH,
MposBIAOIIEHCS B pa3Hoe BpeMs M B pasHOit popMe. B cBa3u ¢ cyue-
CTBYIOLUUM CTpEMJIEHHEM K MHTErpaLlM¥ HAyK BO3JAraluch HAAEeXIbl,
YTO HeKad «Hayka» IPeofojieeT T'PAHUIBI MEXAY TPaaULMOHHBIMU
HayKaMu M BEIpaGoTaeT oOuupde MPUHIMITHL, MPEACTABREHUS U SI3bIK.
Hogeiiias ucTopus HayKyl CBUAETEIBCTBYET, YTO TAKUE HAIEXKABI BO3-
Jlarajiuch, HallpuMep, Ha KUOePHeMuKy.

«..Jlymalto, 1 naxe yoexnaeH, YTO 3TU HAAEXIbl He ONpPaBAAIOTCA U |
B OTHOUIEHUU HBIHEIIHErO BapuanTa cucremuoro nmoaxona» (. I1. en- |
poBULKMI. M36paHHble Tpynbi. M., 1995) (nepBas nmyOnukaius naTu-
pyercs 1974 1.). ,

Hrak, xubepHeTHKa KaK MeTaHayKa He COCTOsach, Aa ¥ HE MOIJa
COCTOATBCS, CUCTEMHBIN MOAXOA KaK OOlleHay4yHas IaHales peaHu-
MUpYeTCs TOJILKO BeTepaHaMu CUCTEMHOTO ABrxeHus. He oyeHs sceH
MIPUHIUII IPEOACIEHUS MEXXHAYyYHbIX [PaHUIl H OapbepoB, HO CTPEM-
JICHHE K MHTEerpalMy HayK He ocjlaGeBaer. B mpuHuuMne OHO MOXeT
OBITh YIOBNETBOPEHO Pa3HBIMM criocobamu. Ho, HaBepHOe, TONBKO OAMH
U3 HUX He sABNgeTcs JOXHEIM. [IpenrionoXuTeasHo OH HOJDKEH CBO-
JUTECS K B3aUMOIIPOHUKHOBEHUIO, CBoero pona auddysuu, Hayk. Ho
HACKOJIbKO JIeTrye U BOXIEIEHHEH MpencTaBuTh cebe CBOI0 COOCTBEH-
HYIO [IPUBBIYHYIO (TPAIULIMOHHYIO WIM BUIOU3MEHEHHYIO) HayKy KaK
Obl TOCIIOACTBYIOIIEH HAX PANOM OPYTMX M HaZENSIOIEH MocaeaHuX
CBOMMHM «BEJIMKHMHU OTKPOBEHUSMU»,

PaccraBasich ¢ IpobaeMoil «CHCTEMHOTO CHHIPOMA», XOUETCSI CIIPO-
CUTB: HEYXe/lH BCe — 3TO JIMLIb PACIIaTa 32 HUYeM He OrpaHHYeHHOe
HCIOJIb30BaHMe MOHATUS «cucTeMa»? Beab BCce, YTO OHO O3HA4YaeT U
4YTO O HEM MOXHO CKa3aTb, CONEPXUTCS B JI0O0M TOJIKOBOM CJIOBape
PYCCKOTO sI13BIKA.

7.1.6. HausHblit HHGOpMANMOAN3M

C nevyanbHLIMU ¥ HEOE3BPEAHBIMY UCKAXKEHUAMU ITPUXOAUTCH CTAN-
KUBaTbCSI B CBSI3U C HEIPAaBOMOYHBIM IIPUMEHEHHUEM B reorpacdum H
JIpYTUX HayKax o0 3eMJie HEKOTOPBIX OCHOB TeOpUM uHGopMamu. Ouu-
0O4YHO MpEeANoIaracTcsi, YTO NPUPOIHAs CUCTEMA, ECITU OHA SBIIETCS

226




JUHAMMYHOMN, MOXET paccMaTpUBaThCd Kak WHOOpManuoHHadg, a
n11000€ M3MEHEHUE COCTOSHUS NMPUPOIHOIO KOMIUIEKCA MOXHO H3Y-
4aTh KaK MpoLecc NoNy4eHUs U nepepadborku uundopmanuu. Hamom-
HUM O CTATUCTUYECKOM CYTH NIBYX OCHOBHBIX MOHATUHA, HHTEPECYIOWINX
Hac B 3aTPOHYTOM KOHTEKCTe, — SHTPOIIUM U UHPOpMAITHH.

byaeMm umers B BULY IpocTeduyio cucremy X ¢ HEMpPEpPbIBHBIM
MHOXECTBOM COCTOSIHUH X, Ha BXOA KOTOPOW IOCTYIAET HEMpephIB-
HOE BO3aeicTBHe. Mepa HEONPEeNENEHHOCTH COCTOSIHUA CUCTEMBI, Ha-
3bIBAEMAsi 3HTPONKE, BeIpaXaeTcs CIERYIONIMM oOpazoM:

Hx) = - | o) loglkg ()] dx, (1.1)

rae ©(x) — IJIOTHOCTh BEPOATHOCTY COCTOSIHMS CMCTEMBI, OTIUChIBA-
€MOI1 OIHOI HernpepbIBHOW Cay4alHOH BETMYMHOM X, Kk — HOPMUPY-
IO MHOXHUTEJb; OCHOBaHUE JiorapudMa U 3HayeHHe K IIpOU3BOJIb-
Hbl M [UISl HAC 3HAY€HUI HE MMEIOT.

Yca0BHAA 3HTPONUS B Cilyyae KOHKPETHOTO BO3AeHcTBUS Z = Z,
omnpeaensieTcd aHanoruyHo (7.1):

H(x/Z,) = H(x{Z.) = - | o/ Z,)loglko (x/Z.)dx.

Torma BeauyuHa
I(x/Z.) = H(x) - H(x/Z,)

¢CTb KOJIMYECTBO HHPOPMALIMY, COAEpXalieecs B HalleM IIpeacTaBie-
HUM O (pakTe MOSBJICHUS HA BXOJAe cUCTEMBI X BO3IAEHCTBUA Z= Z,.

Cay4unocs Tak, YTO MOHATHE «MHGOpMALIMSI» IIPeBPATUIOCH «ITPs-
MO-TaKd B MOJHOE CJIOBO, KOTOpPOe UCIIOb3YeTCa HE TONBKO TOTHA,
Korpa 6e3 Hero BIIOJIHE MOXHO OGOMTHCH, HO JaXe W TOTAa, Koraa
OHO JIMUIb YCIIOXHAET 00OBsICHEHUE (peHOMeHa». Bce ABIEHUS B HEXMU-
BOY NpHpone MOTYT ObITh OOBSICHEHBLl U IOHSATH Oe3 MpUBJIeYEHUS
MOHATUSL UH(POpMALIMM U OMUCAHbI TOJBKO Ha S3bIKe QU3UKU U XH-
MuH. «TonpKO TOTAAa, KOrJA CyleCTBYET LieJb, IIOJIHOCTBIO PACKphIBa-
€TCs 3HauYeHHWe, LEHHOCTb K cMbica uHpopManuu». CioBa, OTMEYEH-
Hble KaBblukamu, npuHawiexat H. H. MouceeBy (ANTOopuTMbl pa3Bu-
i, M, 1987).

Bpone 6p1 GeccMBICAEHHOCTD MepeBOAa OMUCAHUS IIPUPOIHBIX IIPO-
L/€CCOB Ha 513K TEOPMM MHMOPMaIM BIIOJIHE O4YeBUIHA (anmapaT-To
OCTaeTCs TOT e CaMblil — CTaTUCTUYECKUIT), HO HEKOTOpbIE reorpa-
o1 yOeXaeHbI, 4YTO B paMKax reorpauueckoro aHajau3a OHM JOJIKHBI
UccaenoBaTh B IPUPOTE NOTOKU BEUIECTBA, SHEPTUM U MH(GOPMALIMH.
Cynst 10 BceMy, MbI €LIE AaleKU OT U3JedeHUs,

3aKOHYMM 3TOT Pa3fel elie OAHON LUTATOU, B KOTOPOI AaXe AAHO
ONpeneieHUe TOrO SBJIEHHUS B HAIMX HayKaX, KOTOpOe MBI C BaMHU
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TONBKO ceityac obcynuan: «CTOPOHHUKU HAMBHOTO <«MH(OpMAIKO-
HM3Ma» CYMTAIOT, YTO MOCPEACTBOM IPUBJIEYEHUS MOHATUSA UHDOpP-
MallMM OHU CMOTYT MJIM JOJIKHBI JaTh OOBSICHEHME BCEro Ha CBETE»
(®.J1. Bayap, I'.Too3. Undopmaruka. 4. 1. M., 1990).

7.2. Bona B Tpex «reocgepax» W 0COOEHHOCTH ONMMCAHHSA
ee JMHAMHKH

I'ApONOrHYECKHIA LMK — KPYTOBOPOT BOIBI B MIPUPOJIE OXBATHI-
BaeT TPU IJIaBHbIe 3€MHBIE Ccepsl (reocdepnl): atMocgepy, THIPO-
chepy U muTOochepy, COOTBETCTBYIOLUUE TPEM AHTUYHBIM CTUXUSIM (BO3-
IYXy, BOJe ¥ 3eMJi€) U TPEM OCHOBHBIM COCTOSIHUSM BeLuecTBa (razo-
o6pa3HOMy, XUIKOMY U TBepaoMYy). B ompenenenusx Bcex Tpex cdep
OTCYTCTBYIOT 4€TKOCTh U ONpeneieHHOCTh. M XyXe Bcero neno oG6CTouT
C KOHIEMIIUel ruapocdepsi.

Tudpocghepa — 310 BoaHAS 000704YKa 3eMIU, PACTIONOXEHHAS MEXIY
atMocdepoit u autocdepoil. OOBIMHO CUYNUTAETCS, YTO OHA BKIIIOYAET B
ce0s1 MOpS M OKeaHbl, BOABI PEK, 03ep M APYrUX BOAOEMOB HA TEPPU-
TOPMHU CYIIM; CHET, JeA, JeIHUKU; MOUYBEHHbIE U MOA3EMHbIE BODI;
BOASHEIE Maphl, obJaKka ¥ OCalKU B aTMocdepe; IOBEHUWIbHbBIE U XH-
MHUYEeCKM CBSI3aHHBIE BOABI, BOAY B XXHBBIX opraHm3Max (ToJKOBBII
CJIOBaphb aHIMIMICKYX Ie0ornyeckux TepMuHOB. T. 2. M., 1978; P. K. Kiu-
re, .. Janunos, B. H. Konuuies. Mcropust runpochepst. M., 1998).
D10 o4YeHb GOpMaNBHOE repevrcieHne. MoxHo GbUT0 OBl IPOCTO KOH-
CTAaTHPOBATh, YTO rMapocdepa — 3TO BCA Boja Ha 3eMHOM LIApe B
n060oM ee coctogHuu. Ho UMEHHO B 9TOT MOMEHT XO4eTCs 3a4aTh BO-
[IpOC, KOTOPBIH, B 3aBUCHMOCTH OT pasieiigeMOil YuTaTeeM CUCTEMEL
B3IVISIAOB, MOXET [MOKA3aThCd ¥ MPUHLMIUATLHO BaXHbIM, U HE 3ac-
JIYXVBAIOIIMM BHUMAHMS., DTOT BOIPOC O TOM, YTO MbI BCE-TaK# CKIIOH-
HBbI MTOHMMATD T01 Ha3BaHUEM «cdepa»? Bpan v Mbl UMeeM B BHAY
3aMKHYTYIO TOBEPXHOCTb, BCE TOYKU KOTOPOIt OMUHAKOBO YAAIEHBI OT
HEKOETo LIEHTpa (MaTeMaTHYeCKOe ompeaeneHue cdephl), CKopee Kak
obnacth pacnpocTpaHeHus dero-nubo. M Bce-Taku, monarasg BTOpoe
ONpeneneHue MHOIUX 3eMHbBIX cep IIPUOPUTETHBIM UM NAXE eOMH-
CTBEHHBIM, MBI OJIHOBPEMEHHO HAXOJMMCH B ILIEHY U y nepBoro. MHa-
ye MouyeMy, roBops o reocdepax, Mbl cpa3y HpencrapisgeM cebe He-
OecHyo cdepy 1 chepruyeckue MOBEPXHOCTY OKeaHa WM CYUIU, KO-
TOpPBIE MBI BUIUM I10J KPbLJIOM camojeTa?

MBI yyBCTBYeM AUCKOMGOPT, KOraa, Aaxe MBICIEHHO HaxOHsACh B
KaKO{i-TO TOYKE IMPOCTPAHCTBA, JOJDKHBI I10IaraTh, YTO OJHOBPEMEHHO
npeObIBaeM B ABYX reoccepax, HarpuMep B atMocdepe u rugpocdepe:
«BEPXHAS TpaHuUIa rHapocdepbl MPaKTUYECKX COBMAJAET C BEpXHEH
rpaHuiied atMocepbl» (Kiure u ap.). Borpoc o ToM, 4To B maHHOM
3JIEMEHTE 3¢MHOT'0 UJIM OKOJIO36MHOIO IMPOCTPAHCTBA OJHOBPEMEHHO
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IIPUCYTCTBYIOT ABE WU JAX€ BCE TPYU OCHOBHBIE Teocdepbl, JOCTATOY-
HO cepbe3eH. Eciu NpoCcTo OCTaBaThCsl B paMKaxX «IJIETEHHUS CIOBEC» , TO
3TO ewe royru 6e306uaHo. Ho ecnu, HanpuMep, 00paTUTHCS K BOTMIPO-
Cy 0 GU3HMYECKUX CBOMCTBAX reocdep Win KakuM-HUOYIb APYTHM CyIIe-
CTBEHHBIM acIieKTaM, TO 3TO MOXET CTaTh CEpbe3HON I[IOMEXOH mpu
TEOPETUYECKUX 000011eHUsIX. OOBIUHO 3TO MpeoaosieBacTcs «3abbIBaHU-
€M» B3aMMOOTHOIIEHU S KOHKPETHOCTEH C «[TOPOAMBIIMMU» UX reocde-
pamu. Eciiu e KOHKpETHOCTH SABJISIIOTCS apTeakTaMU, TO BCETa BaX-
HO OIpeNeNuTh, B Mpeaciax Kakoi reocqepsl OHM HaxOISATCS.

ITpu BBIAEIEHUM TOMONHUTENBHEIX «ChEP», CBEPX TPEX OCHOBHBIX
BBILIEHA3BAaHHBIX, CJIEAYeT UMETh B BUAY BCE BO3PACTAIOLIYIO YCJIOB-
HOCTh TaKOTO aKTa HECMOTPS Ha TO, YTO IIPM 3TOM MbI BCTYIaeM B
IIPOTUBOPEYME C YXKe YCTOSBIIEHCA MPHMBLIYKONA HOBOJBLHO BOJIBHO
UCHOJB30BATh TaKe TEPMUHBI, KaK «Ouocdepa», «kpuochepar», «HOO-
cthepa» u mp.

B nedunuuy noHATHA «rUApOChepa» 0OLIYHO MPUCYTCTBYET CIIO-
BO «000/0YKa», TpeACTaBsoNIasd coboi yXe He IOBEPXHOCTb, a He-
Ku# cnoit. Y 3neck MosBisieTcs HEOIPeREIEHHOCTh: 000104YKAa «HETpe-
peiBHash» (Kuture u ap.) umu «npepeiBuctas» (Cropapb MHOCTPaHHBIX
cnoB. M., 1989)? C Hauieit TOYKHU 3peHUsI, €CIU yX «0D0TOUYKA», TO
BCE XK€ HeNpepbIBHAS, MYCTh U HE PACIPOCTPaHSIOLIASICS TOJHOCThIO
Ha Bce mnaHeTy. A 06 0O0peiBKax ruapocdepsl B Ipeaeiax Apyrux chep
clieflyeT MOrOBOPUTD cielMaNbHO. C 3TOM TOUKHU 3pEHUS ONPEAETHeHUS
TPEX IMIABHBIX reocdep AOMKHbBI ObITh YTOUHEHEBI U IOMONHEHEL. U ecamn
aTMocdepa Kak BO3AyLHag 00onouka 3eMJIH SBISET COOOH HEUTO LEb-
HOE M eIMHOE, TO pa3lesicHHe MPOCTPAHCTBA MEXHAY CYLIed U Okea-
HOM yXe He CTOJIb OYEBHIHO.

I'mopocgepa:

e COOCTBEHHO ruapocgepa — 310 MUPOBOIT OKEaH; 31eCh IOJHO-
CTHIO YIOBJIETBOPAIOTCA YCIOBUS CepUIHOCTH, TPOTAKEHHOCTH, He-
MPEPBLIBHOCTH M CIUIOLIHOCTH;

e ABTOHOMHDBIE 3JIEMEHTBHI MEPBOIO MOPANKA: BHYTPEHHHE MOpH,
peKH, 03epa U NIEAHUKU Ha MOBEPXHOCTU KOHTHHEHTOB;

e ABTOHOMHBIE DJIEMEHTDI BTOPOTO MOPSAKA — PEKU, 03€pa U Ned-
HMKM Ha OCTPOBax B OKEeaHe;

e areHTH B aTMOcdepe — BOISHEIE Maphl, 00aKa U OcanKu;

e areHTHI B IMTOCEpPE — MOYBEHHbBIE ¥ ITOA3EMHbIE BOIBI B TI000M
($ha30BOM COCTOSHUM.

I'uapocdepa obnanaet pyHnaMeHTaNBHON! OCOOEHHOCTHIO — €€ Be-
1iecTBo (BOJAa) MpU PealbHBIX Ha 3eMJie TeMIIEpAaTypax MOXeT ObITh U
TBEPABIM, WM XHUIAKUM, U razoobpasHpiM. OHa O4YeHb MeNJIEHHO, HO
HEYKJIOHHO IOMNOJHAETCH 3a CYeT I0BEHIWIbHBIX BOJ, BOCXOASIIUX U3
MaHTUM WIM IIyOMHHBIX 4acTeif 3¢MHOM KOPBI, M 3a CYeT BOJA, 3aX0-
POHEHHBIX B UCXOJHBIX IIOpOax A0 UX MeTaMopdu3Ma.

Jng rugpocdepbl CYLIECTBYET M UHOE OMNpeaejieHue, reojorunye-
ckoe. OHO 3ByYMT, KAK MUHUMYM, CBoeoOpasHo: «I'uapocdepa 3eMIu —
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... KBa3M3aMKHYTOE MHOXECTBO, 000CO0eHHOE B KOCMUYECKOM IPO-
CTPAHCTBE U B TO X€ BPEMs I'eHETUYECKU C HUM CBA3aHHOE, BO3HUKA-
IollIee U3 HETO M yXOAsiliee B Hero». B coctas «ruapocdepsl Kak reosno-
TMYECKOM CUCTEMBI» BXOAST aTMOC(EpHbIe, IIOBEPXHOCTHBIC U IMOMI-
3eMHble BOAbl. «OHM CYLIECTBYIOT KaK CaMOCTOSITEIbHbIE KBa3U3aMK-
HyTble MUPBI, KOTOPbIE CBS3aHBI CBOEOOPAa3HBIMU MUKPOTYHHEJISIMHU,
MpeNCTaBlie HHBIMU YACTUYKAMU apa M U30JUPOBAHHBIMU [TAPOXHUI-
KUMM MHUKPOCTPYHKaMU B aTMOC(EpE U MOPUCTHIX, TPEIIMHOBATHIX
ropHbIX noponax. OYHKIIMOHMPOBAHUE 3TUX TYHHENEH KOHTPOIUPYET-
Cs pas3IMYHBIMU GU3MKO-XMMUUYECKUMHU U OMONOTMYECKIMU MpOoLeC-
camu. Eciv Ha B3aMMOCBA3b COCTABIAIOILIMX MMApOChepbl IOCMOTPETh
¢ GoJsiee UIMPOKMX IeOJOTMYECKHMX MO3UIUHA, TO CTAHET OYeBHUIHBIM,
YTO OHA PEIM3YETCS B BUAE OOLUErO KPYroBOpPOTa BOABI Ha eMie»
(A. H.Tlasnos. I'eonornueckuii kpyrosopot Boasl Ha 3emine. J1., 1971).
TakuM oGpa3zoM, MapajjieIbHO ¢ KPYrOBOPOTOM BOABI B MPUPOAE —
TUAPOJIOTMYECKUM IIMKJIOM — CYUIECTBYET IIOHATHE <«I'€OJOTMYeCKUi
KPYrOBOPOT BOJBI HAa 3eMJie» (CJI0BO «KPYrOBOPOT» 3[€Ch I€OJIOTU HUC-
MOJIB3YIOT 3psi, UOO 3TO NMPUBOAUT K HEKOTOPOH MyTaHHIIE IIPU BOC-
MIPUATUHU T€0JOTUYECKHX TEKCTOB HE re0JoraMi), YTO COOTBETCTBYET
YVYaCTUIO BOJBI B «T€0JIOTHYECKOM ILIUKIIE».

I'uaponoruyecKuit ¥ reoIOru4eCcKUi UKLl — SIBJICHUS Pe3KOo pas-
HoMaciuTaOHble. B repBoM ClTydae XapaKTepHEI OTPE30K BpeMeH! UMEeT
aCTPOHOMMYECKU OOYC/IOBJIEHHBIM pasMep — Tol, BO BTOPOM — OH
COCTABJISIET JOBOJILHO HEOIIpENeICHHBIN OTPE30K Ie0IOrMYeCKOro Bpe-
MEHM (TEPMHH <«I'€OJIOTMYECKOe BpEMsi» IOApa3yMeBaeT MpeaesbHO
00IbIIOE TIOTPYXEHUE B MIPOLILJIOE), B TEYHEHUE KOTOPOTO0 HAYUHAIOTCS
W 3aKaHYMBAIOTCS SABJCHUS, BO3NCUCTBYIOLIME HA 3¢ MHYIO KOPY U ITpU-
BOASILHE K IPHOOPETEHUIO ITOCIEIHEH OIpeIeIeHHbIX T€0JIOMMYECKUX
Y TUAPOJIOTMYECKUX CBOUCTB M OCOOEHHOCTEN.

MBI 34eCh BRIHYKAEHBI KOHCTAaTUPOBATh, YTO NApPAIJIEIbHOE CYILiE-
CTBOBAaHME Pa3JUYHBIX TPAKTOBOK OMHOTO U TOrO Xe& OOBEKTa, Mpo-
1leCcca WM SBJIEHHUS B Pa3fiMYHBIX HaykKax o 3eMJie MpencTaBisieT CO-
0ol Hacrosuiee OeACTBUE, CBUETENLCTBYIONIEE O HEYIOBIETBOPUTEb-
HOM B3aMMOJIEHCTBUM 3TUX HAYK.

Jumocgpepa:

eIUTOCEpa HA MOBEPXHOCTU 3€MJIM IIpeACTaBIeHa KOHTUHEHTA-
MU; TO, YTO OHa eule (UrypuMpyeT B KauyeCTBe JIOXa OKeaHa, B pac-
CMAaTPUBAEMOM acIleKTe /I HAC HECYLIECTBEHHO,

¢ ABTOHOMHBIE 3JIEMEHTHI IIEPBOTrO NOPAAKAa — OCTPOBA B MOPAX U
OKEaHaXx;

e ABTOHOMHDIE 3JIEMEHTBI BTOPOT'O MOPSiIKa — OCTPOBA BO BHYTPU-
KOHTHMHEHTATbHBIX MOPSX U 03epax;

e AreHTHI B aTMOC(epe — BYJKAHUYECKHH IMenesl U IMbUIb, [TOAHU-
MaeMasi BETPOM;

¢ areHThbl B ruapocdepe — peyHble HAHOCHI U MYThEBbLIE IMOTOKHU,
pa3nUyHble MUHEPAJIbHBIC PACTBOPEL.
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T'oBopst 06 anemenTax ruapocdepst U nurocdepsbl MEPBOro U BTO-
POro MOPSIAKOB, MOXHO YTBEPXHaTb, YTO CYHIECTBYIOT U 3JIEMEHTHI
0oJiee BBICOKHX IIOPSAIKOB M, XOTSl B JAHHOM CJIy4ae 3TO HE MMeeT
MPaKTUYECKOTr0 3HAUCHUSI, PACCYXKIECHUS O CYLIECTBOBAHUM 3[1€Ch HE-
KOTOPOH MepapXxuyecKoil LEMOYKM caMonono0usl BeayT K (paKTalb-
HBIM TPEICTaBIEHUSIM.

Oco60 oTMETUB LIENBHOCTD M €IMHCTBO aTMOCGEPHI, CIEAYET YKA3aTh
Ha HaJIUyMe ee areHTOB B ruapocdepe (pacTBopeHHble aTMOChEpHEIE
rasbl, My3bIPDbKU BO3AyXa) U JUTOCdepe (BO3AYX B KapCTOBBIX IOJOC-
TAX, [IOPOBOM MPOCTPAHCTBE ITOYBBI, TPELIMHAX CKATHHBIX MAacCHUBOB).

Dusnyeckoe cocTosHUE Tpex cdep BireyeT 3a coboit 0COOEHHOCTH
B KOHLEIIHUSAX ¥ MATEMATUYECKUX MOJIEJISX MIPOLECCOB U SBJICHUI THIT-
POJIOTUYECKOTO IIMKIIA B X npenenax. [lockonsky Tpu cgepbl B 0ObIY-
HBIX YCJIOBUSX Ha 3eMJI€ COOTBETCTBYIOT TPEM OCHOBHBIM arperaTHEIM
COCTOSIHMSIM BelllecTBa — Tra3000pasHOMYy (YacTUI(bI C1ab0 CBA3AHEI
CHJIAaMM B3aUMOIEHCTBUSL U IBUXYTCS CBOOOAHO, 3arOjHAA IIPeno-
CTaBJICHHBII MM 00BEM), XKUIAKOMY (COXpaHsieT 0ObeM, IMPUHHUMAET
mobyro gopmy, obianaeT CBOMCTBOM TeKY4eCTH), TBEpAOMY (Xapak-
TEPU3YETCS CTAOWIBbHOCTBIO (POPMBI), TO MEXTY ruapocdepoil u aT-
Mocdepoit ropa3no Gosblle CXOACTBA, YeM MeXIY HUMU U auToche-
poii. Bona u Bo3nyx 00beIMHAIOTCS TEOpETUYECKOM (HU3NKOI B HEKO-
TOPYIO OOIIHOCTD, HA3BIBAEMYIO XKHUIKOCTBHIO B (DU3MYECKU LIMPOKOM
[MOHMMAaHUU 3TOTO CJIOBA. XapaKTepHOEe CBOMCTBO XUIAKOCTU — JIeT-
KOCTb ee nedopMaiiiu. Trepaoe Xe TeJIo CTPEMUTCS COXPaHSATh Orpe-
JNEAEHHYIO (OopMy, KOTOpas MOXeT M3MEHATHCA TOJNbKO IIPU OYeHb
CHJIbHOM BO3[eMCTBUMU CO CTOPOHBI BHEITHUX YCAOBUM.

Jis1 OOBpACHEHMSI MAKPOCKOIMUYECKUX SABJICHUH B TAKMX TEKYYMX Be-
IUECTBAaX, KaK BOJA M BO3AYX, HE YYUTHIBAETCS UX MOJIEKYJISIPHAS CTPYK-
Typa, a NPEAIIoNaraeTcs, YTO OHU HenpepobieHo paclipefeieHbl 110 BCe-
MY 3aHUMAaeMOMY UMU 00BEMY U LIEJIMKOM 3aHUMAIOT 3TOT 00BbeM. KoH-
LMK CIUVIOUTHOCTH_BELLECTBA SABASIETCS OCHOBHBIM MOCTYIaTOM Me-
XaHUKU CIUIOLIHOM cpenbl (KOHTHHYYMA). DTa KOHLEMLUS [TPUBORUT K
TOMY, YTO IOJI BCEX MEPEMEHHBIX COCTOSHUS CIUIOLUHOW CPeXbl BbI-
paxaoTcsl HEMPEePHIBHBIMU (DYHKIMAMM KOOPIUHAT U BpeMeHU. [Ipu
3TOM MOAPA3ZYMEBAETCH, YTO AO4KA €CTh MECTO B IIPOCTPAHCTBE, A ¥a-
cmuya — Majas 4acTb MaTepuaJbHOro KOHTMHYyMa. Eciiv B maHHO
CHUCTEMEe KOOPAUHAT YKa3aHO COOTBETCTBME YACTHUIl HEKOTOPOro o0ne-
Ma CIUIOLIHOM Cpelbl M TOUEeK MPOCTPAHCTBa B KAKON-TO MOMEHT Bpe-
MEHH, TO 9TO 03HAYAET, YTO JUISI ITOTO MOMEHTA 3a1aHA KOHPuUypayus
CIUIOILHOM Cpensl.

JeicTBUTENBbHO, «... CTPYKTYpa M CBOMCTBA BO3AYXa U BOJIEL... Ha-
CTOJIbKO HEIPEPHIBHO M IJIABHO U3MEHSIOTCA.., YTO HUKaKasg Apyras
runoresa He OymeT ectecTsenHo» ([Ix. baryenop. Beenenue B AMHa-
MUKY XUIKOCTU. M., 1973).

ApceHasl HeOOXOAMMBIX YpaBHEHUM MJI OIUCAHMSI COCTOSHMA U
JUHAMUKU CIUIOLIHOM Cpenbl TAKOB:
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* ONpenensgIoniee (XapakTepusyolliee prU3nyecke CBOMCTBA KOH-
KPETHOU CIUIOLIHOW Cpelbl, B YAaCTHOCTU YCTAHABIMBAIOLLEE MATE-
MAaTHUYECKOE COOTHOIIEHUE MEXIy HAMPSDKeHUSIMU U neopmanueit);

» HEpa3pbIBHOCTH;

o IBMXEHUST (ITPU OTCYTCTBUM YCKODEHUSI — PABHOBECUS);

* SHEPIUH;

e cocTOsHUA (PYHKIIMOHANBLHO CBA3BIBAIOLINE [IEPEMEHHBIE COCTO-
SIHUST CUCTEMBI).

B yacTHOCTH, A1 BOABI KAK HBIOTOHOBOM U HECXKUMaeMON XUIKO-
CTU (XOpOLIO OMPABABIBAIOLIEECS] MPUOIIKEHNE) COBMEILEHUE OIpe-
JIENSIONUX YPaBHEeHU U ypaBHeHUI IBUXKEHUSI TPUBOAUT K U3BECT-
HbIM ypasreHusm Haeve — Cmokca, KOTOpble BMECTE C YPABHEHUEM
HEPA3PBIBHOCTH 00PA3yIOT MOAHYIO CHCTEMY YeThIpeX YpaBHEHUH C
YeTBIPbMST HEU3BECTHBIMY (AaBJIICHUEM U TpeMsl KOMIIOHEHTaMU CKO-
pocTH). B paMKax Kaxnoit KOHKpeTHO! 3aa4yu pellleHUue 3TOH CUCTe-
MBI TOJDKHO YAOBJIETBOPSTh I'PAHUYHBIM U HAYAJIbHBIM YCIOBUSM.

Hrak, c ogHO# CTOPOHBI, MbI MMEEM OOIIMEe YPaBHEHUS IOBENe-
HMS BOABI U BO3[yXa BO BpeMeHHU U MPOCTPAHCTBE, C APYrod — rpa-
HMYHbBIC YCIIOBUS. W eciu repBble BCera OMHU U T€ Xe (3a UCKITIoue-
HueM (OPMEI 3aNMCU, BapUALIMl TNIPU YMPOIUEHUH, yyeTa 3ddekTa
CKHMAaEMOCTH ), TO BTOpPblE MOTYT OBITh OYeHb pa3HooOpasHbeIMu. Ka-
KOBa X€ POJIb TPAHUYHBIX YCJIOBUH M HACKOJIHKO BaXHA YETKOCTb K
TOYHOCTb UX 3alaHus (Teoperddeckas W npakTuyeckas)? IIpaxTuxa
MOJENUPOBAHUS CBUICTEILCTBYET, YTO CTPEMJICHUE MPUHSTH IPAHUY-
HBIE YCJIOBUS YPE3MEPHO MPOCTHIMU U «YAOOHBIMU» U COCPEAOTOYUTH
BHUMAHME HA YUCIECHHBIX CXeMaX ¥ Apyrux dopmax MareMaTuueckoit
U3BICKAHHOCTH, KaK MPABUIIO, MPUBOISAT K [JIOXUM pe3yiabTaTam. Yac-
TO AMeKBATHOCTb MaTeMaTHYECKOM MOAeNIM MPHUPOMAE 3aBHCHUT ITOYTH
HCKITIOYUTENIBHO OT criocoba u opMbl ONMCAaHUS peXyMa Ha FpaHU-
1[axX CIUIOLUHOM cpelibl PY TOM WU MHOU ee KOoHdurypauuu. Boobuie
K€ PONb IPAHUYHEIX YCIOBUH B PasNMUHBIX CUTYAIUSIX He OQMHAKOBA.
OHa onpenenseTcs pa3MepaMy CKOITIEHUM BOABI WIM BO3AyXa U UX
KOH(QUTYpaLHeH.

B caMoM o0111em BUIe MOXHO BBIAGIUTL TPH BApUAHTa — ABA Kpaii-
HUX U ONUH NPOMEXYTOYHBII:

* YCJIOBHO HEOTrpaHUYeHHbIE CKOTUICHUS, HaXOMAIIUECS BHE 30HBI
BJIUSIHUSI TBEPABIX TPAHMUIL;

* OTHOCUTEJIbHO OFpaHUYEHHbIE CKOIJIEHHS, B3aUMOIECTBYIOIIHE
C TBEPJABIMHU I'PaHMUIAMU U TeJIAMU;

e CWIBHO OIpAHMYEHHbIE CKOTUIEHMS B YCJIOBHSIX OINPEETITIONIErO
BO3ICICTBUA HA HUX TBEPABIX TPAHULL U CTPYKTYP.

XapakTepHbie OOBEKTbI, KOTOPHIM COOTBETCTBYIOT TPU HA3BAHHBIX
BapUaHTa:

» cBobonHast aTMOCthepa, OTKPBITHI OKeaH;

e NIPU3EMHBIN CjION aTMocdeprl, OKPAUHHBIE MOpS, Lieibd, IpO-
JIUBBI, 3CTyapuH, 03epa, YIaCTKU OOJIbLIUX peK;
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e DKM U PYYbU, BHYTPUITOYBEHHBIN BO3AYX U BO3AYX B TpellUHAX,
[IyCTOTAX M MONOCTAX FOPHOU MOPObl, NOYBEHHDIE U [TOA3EMHEIE BOJBL,
CeJIeBbIE MOTOKMU.

B riepBoM BapuaHTe POb TBEPIABIX I'PAHUYHBIX YCIOBUM, KOTOpBIE
MasyaT JIKLIb TOe-TO Ha JaJIbHUX TOPU30HTAX, HE SIBJISIETCS OMpemesisi-
roueit. B cBoGoaHoi atMoctepe U OTKPBITOM OKEAHE PACTIPOCTpaHe-
HUE BO3MYLIEHMII B J10OYI0 CTOPOHY HUYEM HE OTPAHUYEHO ¥ 3aBUCUT
TOJIbKO OT NEUCTBYIOIIMX CHJI, BBI3BAHHBIX JIIOOBIMU 3(h(EKTaMH, B
TOM YMCJIE U TeMM, KOTOpbIE BOCIIPUHMMAIOTCS KaK CJIyJalHbIE MU
Xaotudeckue. B mpuninne okeaH 1 arMocdepa 061agaoT 00IUMU THI-
POAMHAMUYECKUMY CBOMCTBAaMM, HECMOTPS Ha OYEBHIHbIE PAIUUMS
cocTasa, (HOPMBI 1 TepMOIUHaAMUUecKuXx xapakrepuctuk (I. I1. Yuib-
saMc. JIunamuka xmmara. JI, 1988).

Bo BTOpOM BapumaHTe I'PAHHYHBIC YCIOBHUS HCKIIOUUTENHHO BaX-
HBl, HO OHY WIPAIOT KakK Obl KOPPEKTUPYIOLIYIO pOJIb, KaK 3TO B OC-
HOBHOM MPEIYCMOTPEHO B PaMKax pelIeHMs] KpaeBbIX 3amay MaTema-
TUYECKO (pu3mxu. B 3TOM Ciiyyae IpaHULBI CI€AYeT BOCIIPUHMMATD
KaK HOCUTeJIel pa3HOOOPa3HbIX KPaeBbIX 3P(EKTOB.

Tpetuit BApUaHT COOTBETCTBYET COBCEM MHOMY MUDPY, Iie TBEPIbIE
IPAaHULBI, COMMKAsACh, a MHOIMAa CMBIKASICh M IEpeceKasiCh, CO3MAI0T
CaMple 3aMbICIOBATEIE M IPUYYJIMBbIE KOH(DUTYpAIlIMU CUIBHO pa3ob-
IIEHHBIX MEJIKMX, HO MHOIOYMCIIEHHBIX CKOTUIEHMI BOIBI U BO3AYyXa.
BaxHo u TO, 4T0O 3TU KOHGUIYpallMK BCeraa UMEIOT XOPOIIO OpraHm-
30BAHHYIO 3aKOHOMEDPHYIO CTPYKTYPY. 3[eCh CUTYALMIO 000CTPSIET He-
KO€ MpOTUBOpEYUE: C ONHON CTOPOHBI, PA3MEPHI OTAEIBLHOCTEN CKOM-
JIeHU BOIbI TPEOYIOT HEMTOMEPHO MEJIKOT'O LIAra PAaCYeTHHIX UHTEepBa-
JIOB BPEMEHU U PACCTOSHMUI (OT METPOB AO AOJEH MWLIMMETPA U OT
MHUHYT OO I0JeH CeKYHMbl), C OpYyrod — pa3Mephbl TeppUTOPHIA, TS
KOTOPBIX HEOOXOOUMO IpOBeJeHUEe COOTBETCTBYIOIIMX OLEHOK U pac-
4eTOB, OCTAIOTCSA HECOPA3MEPHO OTPOMHBIMU (OT EAMHHUII O HECKOJIb-
KUX MHJUTMOHOB KBAJPATHBIX KWIOMETPOB). B 3TUX yC/IOBUSX NIPaKTH-
4yeckoe (HO He MPUHLMNITAANBbHOe!) KCIOb30BAaHUE YPABHEHUM CIUIOLL-
HOI cpensl TepseT BCAKUNA CMbIc. CuTyalusl AMKTYET HaM TpeboBaHuUe
paccratbCsl ¢ 3STUMH YPABHEHUSMM M UCIOJIL30BATH APYTUE CIIOCOOBI
ONMCAHUS MIPOLECCOB U SBJICHUH.

BpocuM Tenepb KpaTKUi B3I MOCIEN0BATEIbHO Ha BCe TpU cde-
PBI CO cBOeil ceIUPUYECKON rIIpOTOrHYeCKOA TOYKH 3peHUSA — YTO
MOXHO O HMX CKa3aTb B OTHOLIEHUU OCOOEHHOCTEN MOBefAeHU NpU-
CYTCTBYIOILE B HUX BOJBI.

Atmocdepa. M3 Tpex 3eMHbIX cpep OHA HamboJiee HeyCTOMYUBA,
JUHAMU4YHA, u3MeHYMnBa. Haxomgurcs Moi BO3ACHCTBHEM CHUJI TSDKE-
CTH, IaBJIEHUSI, KOPHOJIUCOBOM M MOJIEKYJISIPHOIO M TYpOYJIEHTHOIO
TpeHusi. BOCIIPUHMMAET COIHEYHYIO SHEPTUIO HAMPSIMYIO U OITOCPEN0-
BaHHO OT HarpeBaeMoi 3eMHOI moBepXHOCTH. Boaa B atmMocdepe npu-
CYTCTBYET B OCHOBHOM B Ira3000pa3HOM COCTOSIHMM M B Bujie 00aKOB —
CKOIUIeHHI Mestpyaiiinx kanesb. [Io3ToMy atMocdhepHas ¢a3a ruapo-
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JIOTMYECKOrO UMKIIA [EeJMKOM CBS3aHA ¢ O0lei LMPKYJISLUUER aTMO-
cepbl U JIOKATIbHBIMU OCOOEHHOCTSIMH €€ B3aUMOAECHCTBUA C Cyllei
1 OKEAHOM, MOCKOJIbKY BOAA KaK 3JIEMEHT aTMOcdeph! COMPOBOXAAET
BCE MPOLECCHI, IIPOUCXOASIIINE B ITOCTEIHEMN.

TpexmepHbie I€TePMUHUPOBAHHBIE MOMIEIN MOIOAbl, B OCHOBE KO-
TOPBIX JIEXKAT YITOMSIHYTBHIE BblllE YPABHEHUS CIUIOWHOMN Cpelbl, UC-
KJTIOUUTEJIbHO CIIOXHBI, B MEPBYIO OYEPEIb BCIEACTBHE HEKOTOPBIX
HEeOoIllIpeNeNeHHOCTe M HEIMOJHOTH CBOEro (PU3NYeCKOro Colaepxa-
Hud. JuHaMuyeckast HeYCTOMYMBOCTD, HETMHEMHbIE B3aUMOAEHCTBUS
U YCJIOBHOCTU y4yeTa IPAHHUYHBIX YCJIOBUI (BNUsHYE MOACTUNAIONIEH
MOBEPXHOCTU) TIPUBOAST K OBICTPOMY DPACXOXAECHUIO MOJAEIBHOU U
JeACTBUTEIBHON cuTyauuu. IMEHHO MO3TOMY AeTepMUHUPOBAHHbLIN
MPOrHO3 MOCIEAOBATEIBHBIX COCTOSIHUI aTMoc(epbl OFpaHUYeH He-
ckonbkuMu aHsMu (Ix. lykia, B kaure «JIojarocpoyHoe n cpemHe-
CPOYHOE IMPOrHOo3upoOBaHue rmoroibl. [IpoGieMBl U MepcreKTUBbI». M.,
1987). T1ocKONBKY 3aBHCHUMOCTE MOBeAeHUs aTMOChephl OT e¢ Ha4yasib-
HOTO COCTOSIHMSI C TeYEHHEM BpEMEHM CTPEMHTENIbHO 3aTyXaeT, TO K
HEeH IIPUXOIUTCS OTHOCUTHCS KaK K CTOXaCTUYECKOM MU AeTEPMUHMU -
DPOBAaHHO-Xa0TUYeCKOI1 cucTeme. JIpyruMu CJI0BaMU, HEOrpaHUYeHHAS
BO BPEMEHU MO0eab NO200bl C HEUZBEHCHOCHIBIO MOXdCem Obimb MOAbKO
cmoxacmuyeckol, HO C y4eTOM IeTePMUHUPOBAHHOM MEePHOIUYHO-
CTA — CYTOYHOU U TOAWYHOH.

I'mapocdepa. Bona 3mech yxe He gBIsSeTCS areHTOM B APYTOi cpene,
a COOCTBEHHO M COCTaBJIseT cepy Kak Takopyw. Ilo cpaBHEHUIO C
BO3JyXOM OHa 00JiaaeT He TOJIbKO 3HAYUTEJILHO 00Jiee BRICOKOM IUIOT-
HOCTBIO, HO M MOXET CYMTATHCS Y HECKHMAEMOM XUIKOCTBIO, YTO
YOPOLIAET HEKOTOPble MaTeMaTU4YeCKHMe BhIpaxkeHUs. [IeiCTBYoIME
CHWJIBI ¥ YDaBHEHUS 3ECh [TIOYTU Te XK€ CaMble, YTO U 7 aTMOChephl,
HO JIOTOJIHUTEJIBHO JOJIKHO ObITh YUTEHO BCE MHOIOOOpAa3ue BIIUSHUS
Moc/IeHEH Ha AMHAMUKY OKeaHa. B ujueane meTepMUHUPOBAHHAS MO-
JIeJIb Tuapochephl JOKHA OXBAaThIBATh BeCh MupoBoi okead. Ho ator
ujieaT HeMeAJIEHHO BCTYMAeT B IPOTUBOpPEYHE C XeJaeMOM CTeeHbIO
MPOCTPAaHCTBEHHOI'O M BPEMEHHOTO paspelieHUs. Boobie Xe cyie-
CTBYIOT IB€ MPOTHBOPEYUBbIE TEHACHLUMY — CTpeMIeHME MaTeMaTHU-
YeCKM OMUCATh OKeaH B 1[EJIOM U OJHOBPEMEHHO YBEJIMYUTh CTEIEHD
pa3peuIeHust, YTOObl «yXBaTUTh» MHOTHE BaXXHBIE, HO YCKOJIb3aIOLIKe
JEeTATY TIPOLECCOB. A 3a «pa3pe3aHue» eNMHOro 00bexTa MOJS/IMPOBa-
HUSI BCErma IPUXOJUTCS JOPOro PaCIUIayMBaThLCS, HO Yallle BCEro —
STO HEMOMPAaBUMOE 3J10.

TeMm He MeHee LIMPOKO PaCpOCTPAHEHHI ITOMBITKY MOAEIUPOBAHUS
JMHAMMKHA OTAEIbHBIX JIOKATBHBIX YY4aCTKOB MUPOBOro oKkeaHa, B 4yac-
THOCTU OKPaMHHBIX MOpeii. B pe3ysibTate MOMUMO TaKUX «KECTKUX» eC-
TECTBEHHBIX T'DAHMII, KaK OTHO U Oeperopast JIMHUS, BBOASTCHA YCJIOB-
Hbie <«KUIKUE TPAHMUIIbI», HA KOTOPhIX OOMEH MacCOi U SHEprueit c
OKPYXAIOIIKMY BOJZAMM OPraHM3YeTCS B BUIE «[PAaHHYHBIX BXOIOB U
BbIXom0B» (XKax Huysb. AHanu3 Mmopckux cuctem. M., 1978) u koTophbie
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ABJISIIOTCS. ITOCTOSHHBIMU MCTOYHUKAMM PACYETHBIX HEMPUSATHOCTEM.
ITonoxeHue 0KeaHoaoroB 0COGEHHO OCIOXHEHO Ha MEJIKOBOALE U BOJIM-
3u Geperos. 3aIuBbI ¥ NIPOJIUBBI, OCTPOBA ¥ MOTYyOCTPOBA, MBICH U PeY-
HbIE YCTbsl, BhIOpACHIBAIOLIME B OKEaH MAacChl IPECHON BOmbI, — BCE
3TO CWJIbHO OMpPAyaeT YMCTOTY ITOMBICIIOB OPTOJAOKCATBHBIX OKEAHOJIO-
roB KaK BJIafie/iblieB PAUHUPOBAHHON CUCTEMbI YPABHEHUN OTKPBITO-
rO MODS. A MPHUIVBEI U OTJIMBBI, @ BETPOBBIE CTOHEI M HArOHBI, a 06Jia-
CTM B3aMMOJEICTBUSA PEYHBIX U MOPCKMX BOA — JEJIbTHI U SCTyapuu?

31ech Cylla AUKTYET CBOM YCJIOBHUSI M HABOAMT ONpe/eIeHHbIN e-
TEPMUHUDPOBAHHBIN (HOH.

Jlurocdepa. T Haumx wesnei 601ee akTyarTbHO 06paTUTh BHUMA-
HHE Ha KOHTHHEHTAIbHYIO 3€MHYIO KOpY — BEpPXHIOIO YacThb CYLUH,
CJIOXXEHHYIO TBepAbIMY FOPHBIMY MOPOJAMU CO CPeaHeil UIOTHOCTBIO
2700—2 800 kr/m3. KoHeyHo, B 38MHOI1 KOpe MPOUCXOAAT ABUKEHUS
U JUCJIOKALUHU, HO TBEPIOE TEJIO eCTh TBepHoe Teno. Y nuHaMuka BoObl,
HaxoAsiuIefcs Ha cylie U MOTepsBlIeil ruapaBInIecKyIo CBsi3b C THI-
pocdepoit, yxxe majieko He CTOJIb CTOXacTHyHa. bosee Toro, myTh Jo-
00i1 BOTHOM YaCTUIIbI U3 JIIOOOM TOYKM TOBEPXHOCTHU CYIIIH [TOYTH TOUHO
npenonpenesieH, Jaxe eCau HabMIOJaTesl0 OH M3BEeCTEH HE BO BCEX
JeTaIsIX WIM Heu3BeCTeH BooOIIe. DTa BOAHAS YaCTHIIA MOXET Iepe-
IBUTaTbCA KaK YTOOHO — II0 BEPTHKAIHM WM HAKIIOHHO, U IIE Yrod-
HO — MO MOBEPXHOCTY WY B TOJMINE IMOYBH ¥ TOpHOU moponsl. OHa
MOXeT IIepeMeIAThCsd B PEYHBIX PyC/Iax, U TOIIa MECTO ee IOoMagaHust
B OK€aH YeTKO omnpeaeieHo. JIeiCTBUTEIBHO, CTOXaCTHYECKAS WU Xa-
OTMYeCcKass AMHAMHKA B TEKylIed peke He crocoOHA yBeCTH IIOTOK
BOABI HUKYAA, KPOMe YCThsi. BomocOopel, BOXOPA3nesibi, IOBEPXHOCT-
Has ¥ MOA3E€MHAas ruaporpaguyecKast CeTh — BOT OCHOBHbBIE CPEACTBA
[IPUPOJHOM TBEpAH, PEerIAMEHTHUPYIOLIUE IBIKEHUE BOABI B HA3eM-
HOW 9aCTH TMAPOJIOTHYECKOTO IIUKIA. B KOHEYHOM cyeTe, MBI OTYETIIM -
BO BUOUM, YTO ABMXCHHUE U BOODIIE IMOBEICHUE BONBI B Mpemesiax
CylIM MpaKTUYecKU AeTepMUHHpOBaHO. ITosTOMY pa3BUTUE UMEHHO
OemepMUHUPOBaHHbIX MOOeael opMUposarusi CMoKa 8 2UOpoLO2UL Cyul
He MOAbKO ONPABOAHHO, HO U Heu30exiCcHo.

YT0 KacaeTcs CUCTeMbl TMAPOAUHAMMYECKUX YPABHEHUI, CTONb YC-
MELTHO MPUMEHSEMBIX B METEOPOJIOTUY U OKEAHOJIOTUH, TO, Iepexo-
I8 B MUD, TAe CUTYALUIO TIOJIHOCTHIO KOHTPOIUPYIOT CamMble 3aMbICJIO-
BaThbie X YaCTO MPOCTO HEMU3BECTHEIE IPAHWUYHbBIE YCIOBHS, €€ MPUME-
HeHUe UTSI OMUCAHUS TUAPOJIOTHYECKUX MIPOLECCOB HeNlb3sl ITPU3HATh
00OCHOBAaHHBIM U Lieecoobpa3ubiM. OOHAKO B JMTepaType MOXHO
HaWTH MPUMepPhl, OPUEHTUpPYOIIME KaK pa3 Ha obparHoe (A.C.Mo-
HuH. Beenenue B Teopuio kiumata. JI., 1982). Meronst oxeaHOIOrHH B
TUAPOJIOTUK CYLIW HAXOOAT NMPUMEHEHUE B MOASIUPOBAHUY AUHAMHU-
KU BOAHBIX MACC B 03€pax U BOLOXPAHWIMIIAX, 4 HHOIMA U Ha OTAE/b-
HBIX YYaCTKaX KPYITHBIX PeK.

BosBpaiasgch K OMMCaHHBIM BbILLE TPEM BapHAHTAM POJIK FPAHUY -
HBIX YCJIOBUI M COOTBETCTBYIOIIMX UM XapaKTePHbIX OOBLEKTOB, CICIY-
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€T OTMETUTh, YTO IEPBbIf ¥ BTOPO BADUAHTBI OTHOCATCS K KOMIIe-
TEHLUU METEOPOJIOTMH M OKEAHOJOTMH, a BTOPOil M TPeTU! — TUApO-
JIOTUY CYLIH.

7.3. HabaoaeHdst 4 3KCnePUMEHTHI B THIPOJIOTHH

7.3.1. Obmue noa0XKEHUS

«DKCIIEPUMEHT — BOT TOT OTHEHHBIH CTOJI, YTO OJUH MOXKET MpHU-
BECTU B 3eMIII0 00ETOBAHHYIO, U T€, KTO TepAET €r0 U3 BUAY, oOpede-
HBI OJIVKIATH B HETMPOTJIAAHOM ThMe BoobpaxeHus...» (Jlopa bonuHr-
6pok. [TuckMa 06 n3ydennn u nmonb3e uctopur. M., 1978).

«OnBIT — eXVMHCTBEHHDBIA UCTOYHUK UCTUHBL: TOJBKO OIMBIT MOXET
Hay4#Th HAC YEMY-TO HOBOMY, TOJIBKO OH MOXET BOOPYXUTh HAC HO-
cToBepHOCTbIO» (AHpu IlyaHkape. O Hayke. M., 1983).

«IIpMHIKIT HAYKH, [TOYTH YTO €€ OMNpeAesicHHe, COCTOUT B CIIeAy-
IOLIEM: MPOOHBIA KaMeHb BCEX HALUMX 3HAHUH — 3TO OMBIT. OIIEIT,
9KCIIEPUMEHT — 3TO eMHCTBEHHBII CYIbst HAYYHOU «UCTUHBI» (P. Peifn-
MaH, P.Jleitron, M. Canpc. ®eitnmaHoBCcKue K1y 1o pusuke. T. 1.
M., 1965).

MpbI fyMaeMm, YTO 3THUX TpeX BOCKIIMIAHUIM BIIOJTHE FOCTATOYHO IS
TOTO, YTOOBI MBI KaK CJIeIyeT 3aAyMAJIMCh HAll BOIIPOCOM: a KaK 06CTO-
SIT JeJ1a C dKcnepuMeHTamu B ruaponoruun? M cyuiecTsyet siu BooO1ue
3KcnepuMeHTaabHag ruaposorusa? Cpasy OTBEeTHM: HECOMHEHHO, Cy-
LIECTBYET, XOTH OBI [MOTOMY, YTO CYLIECTByeM Mbl, ruaposoru. Ho,
BOTIPEKH BCeM 3aKOHAM JIOTMKU, — 3TO caMas crabopa3BuTast oTpacib
TUIPOJIOTUH.

7.3.2. Ilarb pa3nenoB 3KCHEPUMEHTAIBHOM THIPOJIOTHH

OCHOBHOM HeAOCTATOK 3KCIEPUMEHTAJIbHOM TMAPOJOrMU — yYac-
TOe MpOBeJieHNe IKCIIEPUMEHTOB Y HAOMIONEHHUI B OTPBIBE OT TEOPUN
CTOKA M ero MaTeMaTHYeCKOI'0 MOAETUPOBAHUS (CMBICI SKCIIEPUMEH-
Ta — B CAMOM 3KcIepuMeHTe). Ha 3TOT HemocTaTOK MOXHO B3IISHYTh
¥ C APYrof CTOPOHEI — MOIBITKA HAKAITMBATh JaHHBIE BIIPOK HUKOT-
[1a He MPUBOIUIIN K YCIIEXY.

TTonsiTaeMcsa chopMyIMpoBaTh IaBHoe ycIoBue 3¢h(eKTUBHOCTH
SKCHEPUMEHTATBHON TMAPOIOrMU. DTO — 00s3aTesIbHOE COYETaHUe
TEOpUHU, HAOMIONEHUS, SKCIIEPUMEHTA, MOAETUPOBAHUA. DTO — He-
IpephIBHAs NpsiMast U oOpaTHasg B3aMMOCBA3b MeXay Humu. Mrnopu-
poBaHue JIOOOro U3 YeThblpeX Ha3BaHHBIX DJIEMEHTOB BEAET B TYIMHK!
WMeHHO B TAKOM MIEONOrMYeCKOM TYIIUKE B HACTOSIIEE BPEMS 1 TIpe-
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OBIBAIOT KaK SKCIIEPUMEHTAJIbHAS TUNPOJIOTUs, TaK M CBA3aHHAsA C
Hell TeopeTuuecKas TUapoJIOrus.

XOTs BCe M UCIONB3YIOT MOHATUE «3KCIIepUMEHTATIbHAS TUIPOJIO-
T'US», CAMH THUAPOJIOry 6oJiblIe HAOMIOAAIOT, YeM SKCIIEPUMEHTUPY-
1oT. IlpuBeneM CBOIO BEPCHUIO CTPYKTYPhI SKCIIEPUMEHTAIBHOMN -
ponoruu. IMose3Ho o6CYAUTH MATh KIOYEBBIX JIEMEHTOB 3TOM CTPYK-
TYDBL.

Buzyannusie HaOmonenns. OHU HEOOBIYAHO BAXHBI, XOTSA 00 5TOM
U He TNPUHSTO FOBOPUTH, OCOOEHHO TOrda, KOTAa IIPOBOATCS TeMU
Xe JIOIbMH, KOTOpbIe OYIyT MaTeMaTHYECKH MOAEIUPOBATH YBHUICH-
Hoe. Co3epliaHue pa3BepThIBAHUS MPOLIECCOB TUAPOJIOTNYECKOTO LUK~
JIa TIOCTENeHHO (POPMHUPYET NPEACTABICHHE 00 M3y4aeMbIX SIBJICHUSX.
Hanpumep, MHOrMe ruapoJIOrH MBITAIOTCS OMUCATh C [IOMOUIBIO pa3-
JIMYHBIX BAPUAHTOB AvithhepeHIMAIbHBIX YPABHEHMI COXpaHEHUSA MACCHI
U HUMITYJIbCA HEKOEe CIUIOLIHOE WIM CTpyMYaroe CTeKaHue BOIBI IO
cxioHaM. Kakue Bu3yaibHble HAOIIOMEHNUS TIOJIOXKEHB! B OCHOBY TaKOM
akiuu? Moxet ObITh, CTeKaHUE BoAsl Mo acdansty? Ha camom amene
MOBEPXHOCTh BacceifHa MPEACTABASIET COOOM CHCTEMY CTOKOBBIX 3JIe-
MEHTOB — OrpaHUYEHHBIX MHUKDPOBOIOpPA3AeIaMU YYaCTKOB BOLOCHO-
pa, ob0pallleHHbIX CBOEH OTKPBITOM «BOJOCIUBHON» YaCThIO K CKIIOHO-
BOU pydyeiKoBOM ceTu. [ji CTOKOBBIX BIEMEHTOB OTTOK U3 HUX HENH-
HEHHO CBS3aH C OOBEMOM BOJIBI, AKKYMYJIMPOBAHHOM €r0 eMKOCTBIO.
MareMaTr4ecKoe ONMHCAHMUE MPOIecca CTeKAHMUS MPUHUMAET COBEp-
LIeHHO MHOM xapakTep. CTOKOBBIE 3JIEMEHTHI JIETKO HaOJIONAIOTCS B
MIPUPOJIE, HO elle MOYTU He SBJBUIUCh OOBEKTOM 3KCITepUMEHTAIbHBIX
KCCIIeIOBAHUIA.

Cranpaprhsie HaO/oIeHUs HA cneuuuIecKnXx 00beKTax. ITo, BH-
IUMO, CaMblil PaCIIPOCTPAHEHHBIA BUI SKCIIEPUMEHTAILHbBIX THAPO-
JIOFMYECKUX UCCIeN0BaHMil. B kayecTBe crenduuecKux o0beKToB MO-
IYT BBICTYNATh IUIOLIAAKU, JUIUMETPHI U OCOOEHHO Majbie BOmOCOO-
Pbl, HOTZA PENPE3eHTATUBHEIE, HHOTAA C 9K30THYECKUMU JaHaLIad-
TaMU, WHOIIA HAXOAAIUMECH B CNECLUATbHO U3MEHEHHOM COCTOSHUU
(HampuMep, ¢ YHUUYTOXEHHON pacTUTENBHOCTBHIO).

Crnenunansubie uccienosanust. OHu paclIM(PPOBEIBAIOT HEKOTOPHIE
NPUHLUNHUAIbHbIE aCMEKThI FUAPOJIOTMYECKUX ITPOoLECcOB. B aToM ciy-
yae 0YeHb BAXXHO COOIIONATD OINpeaeIe HHYIO II0C/IeI0BaTeIbHOCTD Jeii-
CTBUI:

1) yCTaHOBUTH HEOOXOMUMOCTD IIOCTAHOBKY BOIIPOCA;

2) yeTKo cHhOpMYIMPOBATH BOMIPOC BO B3aUMOCBSI3HU C €ro oTobpa-
XEHUEM B MOIENH;

3) craHUpOBaTh K IIPOBECTU HAOMIOAEHUS U (M) SKCIEPUMEHT,
JaloIMe OTBET HA BOIIPOC;

4) UHTepNpeTUPOBATh DE3YJbTAThl HaOMOAeHUN u (MIH) DKCIE-
puiMeHTa, obpaTus 0co00e BHUMAaHKE HAa HEMPOTUBOPEYUBOCTD C IPY-
UMK U3BECTHBIMU (DAKTaMU U TIpeIoaraeMoil aHAJIUTUHYECKOH am-
MMPOKCUMALIUEH;
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5) cchopMynMpoBaTh OTBET HA MOCTABICHHBIN BOMPOC U YTOYHUTD,
MOATBEPANUTD, OMPOBEPIrHYTh WM M3MEHHUTh TEOPUIO U MaTeMaTuye-
CKYIO MOJEJIb TIpoLiecca.

IlpuBemem AAst rpuMepa HECKOJILKO BOIPOCOB, KOTOPbIE MOXHO
pEeIiUTh ¢ OMONIBIO CIleUManbHbIX uccnenosanuit: 1. Kax Bnusier
YKJIOH Ha CKOpPOCTb AOOeraHus, Ha HCMApeHHe, Ha TEIUIOOOMEH, Ha
MHTEHCUBHOCTb 3po3uun? 2. Kak MHTepnpeTUpOBaTh Pe3ysbTaThl KC-
CJIEJOBAHMI M3OTOITHOFO COCTAaBa BOI B PA3MMYHBIX (a3ax BOTHOTO
pexuma peku? 3. KakoBa mons y4acTusi pa3lAYHBIX CIIOEB MMOYBHI B
cymMMapHoM ucraperun? 4. CTaHOBUTCA JIV TAIOLUMIA CHET «CyLIe» WU
«MOKpee» B pe3ysIbTaTe uclapeHus?

JIaGoparopHsie 3KCnepuMeHTsl. 1TpaTUIIMOHHbIE JIAOOPATOPHEIE 3K-
CITIEpMMEHTBI Yallle BCEI'C OTHOCATCS K OOJIACTU PYCIOBBIX MIPOIECCOB,
a Takxe MApo- U Teruodusuku. MHorue pusnyeckne cBoiicTsa Io-
YBBI, BBICTYMAIOINAE B KAYSCTBE APAMETPOB MOJEU, OMPENesTIOTCS
JTabOpAaTOPHBIM ITyTEM.

B xauecTBe npumepos 3axay Gosee CeLUaTbHOIO TUIIA, HeoOX0oau-
MBIX Tt TEOPUU U MAaTEMATMYECKOTO MOACIMPOBAHUS U pelllaeMbIX B
ab0paTOpUM, MOXHO Ha3BaTh CHEIYIOIIUE:

1) ycraHOBJIeHME 3aBMCHMOCTH MAaKCHUMAaJIbHON BONOYIepKUBa-
IoLIei CIOCOOHOCTH MnH Ko3dduLmeHTa GUIBTpaLNU OT TbIUCTOCTHU
[IOYBHI;

2) BBISIBJAEHUE 3aBUCHMOCTU KO3((PUIIMEHTA TeIUIONPOBOIHOCTU
IIOYBEI OT €€ COCTaBa, IOPHCTOCTH, BJIAXHOCTU U (Ha30BOr0 COCTOSHUS,

3) BBISIBJieHWE 3aKOHOMEDHOCTEH B3aMMONEHCTBUS «TBepaOil» U
«KMIKOM» BOABI B CHEXXHOM ITOKDOBE;

4) MccrenoBaHue TeMIEPATYPHBIX U MPOYHMX JOCTATOYHO PEAKUX
yCJIOBUIL (POPMUPOBAHMS CTOKA BO BpeMsl JIUBHEH B IIPUIOBEPXHOCT-
HOM CJIO€ CHEXKHOI'O MTOKPOBAa B KAMEPE UCKYCCTBEHHOIO KJIKMMATa.

Tlonesnie 3xcnepumenThi. IIpy pacyerax NMOBEPXHOCTHOTO CTOKA
IIMPOKO PACMPOCTPaHEeHa UAes UCIONb30BaHUS KPUBBIX UHOUIBTPA-
LMK JUISL «Cpe3aHust» 3GEKTUBHBIX OCaJKOB Ha IioBuorpamme. I1o-
CTYNIMPOBAaHUIO 3aBUCUMOCTU CKOPOCTH MHUILTPALIMKA OT UHTEHCUB-
HOCTH IOXIS U IIOIBITKAM YYeCTh 3Ty 3aBUCHMOCTDL BBEIEHUEM ITOHSI~
TAH O cTagussX UHOUIBTPALMU U «Orubatoueil MHQUIbTPALIMU» MO-
cBameH 0630p @.X.dyuuna [9]. JlaHHag cuTyauuss — TUIIHYHOE
CJIEICTBUE HEAJIeKBATHOCTHU YCIOBUI IPOTEKAHUS IPUPOTHOTO K 3KC-
NepUMEHTAIBHOTO npolieccoB. CxeMa HaopHOU UHOUILTPALUY, IIPU-
BOJSALLIAS K HA3BAHHBIM SKCIIEPUMEHTAIBHBIM U TEOPETUYECKUM KPH-
BbIM, IIPOTUBOPEYUT KAPTHHE PEATILHOro (hOpMUPOBAHMS [TOBEPXHO-
CTHOTO CTOKa. B 11eHTpe BHMMAaHUS 31€Ch 10JDKHA HAXOMUThCSE 3aBUCH -
MOCTb MHTEHCHBHOCTU WMHOWIBTPALWU OT MHTEHCUBHOCTH TOXIS,
MpUYeM B BBICLUEH CTEMEHU 1[eeCO00Pa3HO KCMOJIb30BaTh 3TY 3aBU-
CUMOCTb HETIOCPEACTBEHHO MPU MCKYCCTBEHHOM MOXICBAHKH.

Bzaumodeiicmsue meopuu u noaegvix 3xcnepumenmos. PazMepnl cTo-
KOBBIX IUIOINALOK, IOABEPraeMbIX HUCKYCCTBEHHOMY IOXIEBAHUIO,
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06b14HO He mpeBbiatoT | — 10 M2, Eciu xe noiTH HaMHOro manbue,
TO MEYTO¥ FHIPOJIOra-3KCIepMMEHTATOpa MOXHO Ha3BaTh OYeHb Ma-
Ablik Bomochop, miomansbio okono 10 Teic. M2, CO CKOHCTPYMPOBAHHOM
HaJl HUM JOXAEBATbHOW YCTAHOBKOM U HaSOpPOM THIPOMETPUYECKMX
COOPYXEHUH U pa3Horo poaa usMepureneit. ITonoOHbIN SKCepruMeH -
TaNlbHBIA OOBEKT, Oe3 COMHEHHS, UMEET OYEeHb BLICOKYIO CTOUMOCTD,
HO 3TO MHOTO felresie U opbekTrBHee BapraHTa 6eCCHUCTEMHBIX Ha-
OIOOEHUI, OPUEeHTHPOBAHHBIX «HA BCAKUIt ciayvyait». Ha Takoit ycra-
HOBKE MOXHO BOOYMIO YBUAETH (M U3MEPUTh!) rUAPOIIOTMYECKME TI0-
CNEeICTBUSI PA3IMYHBIX METEOPOTIOTNYECKUX CLIEHAPUEB U KaTacTpodu-
YeCKUX JIMBHEM.

B KayecTBe pealM30BaHHOrO PUMEPA aKTUBHOIO MMAPOJIOrHYECKO-
ro 3KCIIEPUMEHTA B IIPUPOIE MOXEM HA3BaTh UCKYCCTBEHHOE BOCIPO-
U3BeJleHNE eCTECTBEHHBIX IPSI3eKaMEHHBIX ITOTOKOB B €CTECTBEHHOM
ceneBoM ouare. Ceprs TaKUX IKCIIEPUMEHTOB Obl1a mpoBeaeHa B 1972 —
1976 rr. B Gacceitne p. Yemonran (xpeber 3amauiickoro Anatay 6,113
AnMa-ATer). MakcuMaibHBIE pa3MeEpPBI IIOMYCKOB BOABL U3 CHELMATIBHO
COOPYXEHHOIO B IopaX BOJOXPAaHWIMILA XapaKTePHU3YIOTCS CJIeay-
roumMe udpamu: 41000 M* u 28 M3/c, a ONYYEHHBIX IpsI3eKAMEH -
HbIX IT0TOKOB — 136 000 M3 1 430 M3/c. TIIOTHOCTH MOTOKA JOCTUTANA
2300 xr/m3.

IlpoBeaeHUe MOmOOHOTO SKCIIEPUMEHTA HE TOJBKO PACKPHUIO IJia-
33 Ha MHOTHE CTOPOHBI (HOPMUPOBAHUS STOTO BCErIa HEOXUIAHHOIO,
a [TO9TOMY IOYTH HeHabIFomaeMOoro NMpUpOIHOTO SIBJIEHUS, HO U IIO-
3BOJIMJIO TIOCTPOUTh MaTEMAaTHYECKHE MOMETH CEJIEBBIX MPOIIECCOB.

WUHTepecHO U B YeM-TO MMOKA3aTEAbHO, YTO Yepe3 LECTh JIET IT0C-
Jie Hayajia STUX DSKCIEPYMEHTOB B I'ocyqapCTBEHHOM FUApPOJIOrUYe-
CKOM HHCTUTYTE, MHOTHE COTPYAHUKH KOTOPOIO IMPUCYTCTBOBAIMA Ha
HHX, BbILIEJ COODHUK, MOCBSILIEHHBIH METONOJOTMYeCKUM BOIPO-
caM THAPOJIOTHU, Ie UMEIOTCS TaKUE CTPOKHU: «MHOIHME I'MIPOJIOTU-
yecKue SIBJICHHUS BOOOIle HE MOryT ObITh BOCCO3MAHbI 3KCIIEPHMEH -
TaJIbHO», U CPEOU MEPEYUCIEHHBIX [IPUMEPOB HAa3BaHBI U CeJieBbie
notoku (P.A.Hexuxosckuit, 1978).

7.3.3. Uccrenopanusa pednsix dacceidHOB

Ilpobaema

YacTo Ha3BaHUE «3KCHEPUMEHTANbHBIA» IIPUIIMCHIBAIOT BOAOCOO-
paM, Ile HUKaKue SKCIEPUMEHTHI MO0 UCKYCCTBEHHOMY U3MEHEHUIO
MX COCTOSIHUS He MPOM3BOAATCSI U He IUIAHUPYIOTC. B 1es1sax Henomy-
LHIEHUS B3aMMOHENOHUMAHMS TaKUX CJIy4yaeB CJIeayeT u3berath.

HeTt Gonee npsMoro, KOHKpeTHOIO M HAAEXHOro criocoba usyye-
HUsT GOPMHUPOBAHHUS CTOKA, YeM AaHAIU3 Pa3yMHO OPraHU30BaHHBIX
WCCIeNOBaHUI U HaOMIOOeHU B mpupone. AKTHBU3AL A AeATEAbHO-
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CTH B 9TOM HaIlpaBJIEHUH CBSI3aHA ¢ MHOTOJIETHUMM pabOTaMU Ha pe-
MpPEe3eHTATUBHBIX U IKCMEPUMEHTANBHBIX Boflocbopax. PeripeseHraTus-
HBIMU MTPUHSATO HA3bIBATh BOJOCOOPHI MAJIBIX PEK, TUITMYHBIE I TOTO
WIM UHOTO THUAPONOIHMYECKOIO pexXuMa, 3KCIEePUMEHTANbHBIMU —
TOJIBKO T€, THE OCYLIECTBIACTCS KaKOe-HHOYIb LieJieHAMPABIEHHOE
aKTHMBHOE BMEUIATENBCTBO B UX cocTosiHUe. Ilone3sHocTh pabot u Ha-
OJIIOIeHU I B perpe3eHTATUBHBIX OaCCEHHAX ABUJIACH IPEIMETOM JUC-
Kyccuu. KpuTuka 6acceMHOBBIX MCCIEAOBAaHUM UAET 110 ABYM HallpaB-
JIEHUSM.

IlepBoe KacaeTcsl MOJHOTHI M KaYeCTBA ITPOBOAUMEIX Hab0me HUA
1 00pabOTKY NAHHBIX K MOXET PACLEHUBATHCS KaK €CTeCTBEHHOE U
Hen30exHoe.

Bropoe HampapieHUe CB3aHO ¢ 00Jiee MPUHUMITNANBHBIMU COOB-
paxenusiMu. JI. Pojgma okosno yeTBepTy BeKa Hasajl XaJoBaJiCd Ha TO,
YTO «KPUTHUKU ... DACCEHHOBBIX HCCIEAOBAHUN He BepsiT He TONBKO B
HX YCIIEUIHOCTh, HO U B CAMM PEe3yAbTATBI» M YTO B COOTBETCTBYIOLIUX
MyOIUKaIUSAX OYEeHb PEIKO «IeJIATUCh TMOMBITKA OOBSICHUTh, 3a4eM
HYXHEI 9TH ucciaeqoBanus» [9]. Heckonbko mosxe B. Knemein B npu-
cylleit eMy MaHepe OTMETUJI, YTO UIesl OPraHU30BaTh CEThb 3KCIIEpHU-
MEHTAJIbHBIX, UCCIIENOBATEIbCKUX U PENPE3CHTATUBHBIX 0ACCEMHOB M0~
SABWJIACH Ha ITOJIBEKA PaHbllle CPOKA M JJIS €r0o KOJUIeT Takue GacceiHbl
ABIIKCh MMOUCTHHE «JAaHANMCKUM Hapom» («OoMcCs maHailleB, Haphbl
npuHocaux») (B. Knemeur. BpIcTymieHrne Ha HEpPeMOHUHM ITpa3gHO-
BaHuA 25-neTHero oburest MI'TL. ITapmx, 1989). IIpenmonaranock, 4To
[TOSIBJIEHWE HOBBIX MAPOJIOIMYECKUX 3HAHUU SIBUTCS IIPSMBIM aBTO-
MaTUYeCKUM CJIeACTBUEM HAOMIOAeHM Ha MalnbIX OacceffHax. Ho Hu-
4Yero nNomo0HOro He MPOU30IIII0, B YACTHOCTH, BCJIECTBUE OTCYTCTBUS
pyKoBonsieil Teopud. Y BOT CTapblif M OOJIBHON BOIIPOC NMPUXOTUTCS
NOIHKMAaTh BHOBb.

Bps 11 9TOT BOMPOC MOXET 3BYYaTh TaK — HYXHbI JIU GacceiiHO-
Bble uccnenobanng? be3ycnoBHo, HyXHbl. HabmoneHUS Ha MaJIbIX BO-
nocbopax AJist JII060r0 UCTUHHOTO TUAPOJIOTH eCTeCTBeHHBI. OH IOHU-
MAaeT, YTO 3AeCh 3aKII0YEHO OYEHb MHOTOE, MOYTH BCH FHAPOJIOIUS.
Ho xak u3Bie4b ¥ HHTEPIPETHPOBATH HH(OPMALIKIO?

Pomna takke 3agBisia, YTO UMEHHO «C GaCCEHOBBIMU MCCIEeN0Ba-
HUSAMU CBSI3aHbI (PYHEAMEHTAIbHBIE NOCTHXEHUsST HAYYHOH T'MIpPOJIO-
run». OH mosarai, 4yTo HauGobUIAs TPYAHOCTh BO3HUKAET IIPH IKCT-
panoJIILIMY Pe3yIbTaTOB Ha Dosiee KpyNHbie OacceifHHl.

Jeononea, u Pomga ero HUTUPYET, YTBEpXIad, YTO «IIpoGieMa
CBA3aHA HE C CAMMUM CpEACTBOM MCCJIEMOBAHUS, KAKOBBIM SBJISIOTCH
MHCTPYMEHTAJIbHO 000pyIOBaHHbIE HacceiiHbl, a ¢ BRIOOPOM Kpyra BO-
IIPOCOB, JIJISI PElIEHUS] KOTOPBIX MbL KCIIOJb3YeM 3T0 cpencTBo» (Leo-
pold L. B. Symposium of Wellington, 1972). PazoBbeM 3Ty MpaBUIbHYIO
MbICIb Jasibiiie. C Halleil TOYKH 3peHUs, cCaMa MOCTAHOBKA 3a1ayy UC-
OJIb30BAHUS JAHHBIX HAOIIOAEHUIL HAa perpe3eHTaTUBHOM Bogocbope
JUISL XapaKTEPUCTUKHU TUAPOJIOTMYECKOTrO PEeXUMa JOCTATOYHO OONb-
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110 TEPPUTOPUU HE SIBISAETCA KOPPEKTHOM M, TEM CaMbIM, oOpeyeHa
Ha Heynady. Ho o kakux pe3ysnbrarax coOCTBEHHO MAET peyb?

JleCTBUTEILHO, MPOCTOM MEPEHOC Pa3HOro pomaa Hudp, 3aBUCU-
MOCTE1 ¥ COOTHOLUEHUH! C OFHOTO OOBEKTA Ha APYrue Mo Heornpeue-
JIEHHBIM OlIEHKAM «OIMHAKOBOCTU» XapaKTePUCTUK OT JIAHAIIA(THBIX
N0 KIIMMAaTUYEeCKHUX MTPOCTO HEIIPABOMOYEH. BcrioMHHUM XOTS ObI Orpa-
HUYEHHOCTH uaeu bacceitHOB-UHAMKATOPOB A. B. Oruesckoro (1947).

BosHukaeT HEOOXOAUMOCTh BOOPYKUTh MMAPOJIOrOB HEKUM Cpel-
CTBOM. 3T0 cpeactBo — paborocnocobHasi, yHuBepcaabHast U aaek-
BaTHasi MPUPOTHBIM MPOIECCAM MOIENMpYIonias cucrema. MBI Moja-
raem, 4Yto, obsanas MoCJeIHEeN, 3ana4y CpaBHEHNUsI HEKUX pe3yJibra-
TOB HaOMOAeHUM Ha MaJibiX BOIOCOOpaX € pas3iuYHLIMU KiMMaTude-
CKHUMH, PeNbeHBIMM, JTAHALIADTHRIMY U MPOYMMHU YCIOBUAMU —
3aa4yy MaKCUMAJIbHON HEOMPEAEIeHHOCTH — HeoOXOOUMO 3aMEHUTh
ropasjio 6onee KOHKPETHOU M YETKOH 3amayeit cpaBHeHUd psiaa rnapa-
METPOB 3TOM MOAEIUPYIOLIEA CUCTEMBI.

A najee BO3HUKAIOT 3aMAHYMBbIE BO3MOXHOCTU IIPOBENEHHUS pa3-
HOT'O PO/Ia YMCJICHHBIX SKcNepruMeHToB. Hanmpumep, Takoro TMma: ogHa
M Ta XK€ METeoposiorust (BO3MOXKHO M UCKYCCTBEHHAS) TPaHCHOPMI-
pyeTcst B riAporpacdbl CTOKA PAa3IMyHbIX (IO pa3Mepy, ¢opMe, peibe-
oy, manmuwadTaM u ap.) 6acceifHOB ¢ pa3HbIMKM HAbOpaMHU YUCIIEH-
HBIX 3HAYEHUI ONHUX U TEX XK€ [IAPAMETPOB MOJEIUPYIOILEI CUCTEMBL.
Benp m1st Gosiee MOHOLIEHHOTO BOCIPUSITUS U MOHMMAHKUS WHGbOPMa-
LMS TOJIXHA ObITh CIIPECCOBAHHON U OMTUMANbHO OPraHU30BAHHOM.

B KOHeYHOM cyeTe, MBI BHOBb CKJIOHHBI ITOATBEPAUTD, YTO HADIIIO-
JEHUS Ha PENPe3eHTAaTUBHBIX BOIOCOOpax — OCHOBAa MHGMOPMALMOH-
HOI1 6a3bl HAYYHOM TUAPOJIOTUH.

DneMeHTaAPHbIE H PeNpe3eHTATHBHbIE BOAOCOOPDLI

OcCHOBHBI€ MTEPCIIEKTUBBI U3YYyeHUsI (POPMHPOBAHUSA CTOKA B MPH-
polle MbI Bcera CBA3LIBATM C HAOJIOAEHUSIMU Ha SJIEMEHTAPHBIX, WIK
OMU3KKX K HUM, Bomocbopax («MUKpoBomzocOopax»). Konuenumsa Muk-
poBoaocbopa Kak 00beKTa HCCeqoBaHus OblIa M3MOXEHA ONHUM U3
aBropoB B 1967 r. (0. b. Bunorpanos. Borpocs! THAPOIOrUK JOXAEBbIX
MaBOAKOB Ha MaJsbiX Bogocbopax CpenHeit Asuu ¥ FOxHoro Kasaxcra-
Ha. JI., 1967). IpubausurtesbHo B 3TO XKe BpeMS U B 3THUX XKe LIEIAX
BJIeMEHTapHbIe BOOOCOODH! SIBUJIMCH [IPEIMETOM OOCYXAEHHS CO CTO-
POHBI MHOTHX HccienoBareneit. B yactHoctu Kunkeiin, OcGopn u I'ap-
IHep MoH 3JeMEHTAaPHBIM BojocGopoM (unit-source watershed) mom-
pasyMeBajd IPOMEXYTOYHBIM BapUaHT MEXIY MaJIbIMU CTOKOBBIMH
wiomankamu (small plots) u mporskeHHbIMU BogocGopamu (large
watersheds). OH ollpenesyieH Kak eCTeCTBEHHast ApeHaXHas IUIOLIab,
MMeIolIasi OTHOCUTEIBHO ONHOPOAHBIE MOYBBI K PACTUTENBLHBIN MO-
KPOB, XapaKTepH3YIOLIASICS OMHOPOAHBIMU OCATKAMMU 1 KMEIOLIAsI Te0-
JIOTMYECKUEe BO3IEUCTBUSI HA MOBEPXHOCTHBINA CTOK, Pelpe3eHTAaTHB-
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Heie nno apeany (D.R.Kincaid, H.B.Osborn, J.L.Gardner. Water
Resources Research, 1966). Jpyroe onpeaenenne naHo AMEPMaHOM:
3eMeHTapHas IJiolage (unit-source area) UMeeT B yaeane eXMHBLA
PACTUTEAbHBIA MOKPOB, MUHbBINA TUI MOYBBI U SIBISIETCS (PUINUYECKU
OAHOPOAHBIM BO Bcex apyrux otHolueHusx (C.R.Amerman. Water
Resouces Research, 1965). Cy660THH, 131aras OCHOBBI TaHA1IadTHO-
CUAPOJOrMYECKOr0 MPUHIUIIA U3YYEHUSI CTOKA, NUCAA O HEOoOXoau-
MOCTH OpraHu3ainuu padoT Ha HeOOJIBIIKX 3JEMEHTapHBIX BOAOCDO-
pax, B Ipejlesiax KOTOPBIX «XapaKTep FMAPOMETEOPONOTUYECKUX MTPO-
LIECCOB PEINpEe3eHTAaTUBEH JUISI OJIHOIO U3 OCHOBHBIX JJIEMEHTOB [€O0-
rpaduyeckoro naHauadra nanuoro paitoHa» (A. M. Cy66oruH, 1967).

DeMeHTApHBIA BOLOCOOpP — €CTECTBEHHOE O0pasoBaHUE, CAMOU
[IPUPOIOH «IIPUCITOCOBIEHHOe» 1T U3YYEHHS IIPOLecCOoB GOpMUpO-
BaHUs ctoka. Pe3ynsraTsl HaGMONEHUN HAa TAKUX OOBEKTAX MOTYT ObITh
MCTOIb30BaHbl ¢ HaubonbLIed 3(hdHeKTUBHOCTBIO 1T HAYYHOIO T'UMi-
POJIOTHYECKOTO aHanu3a. B xayecTse penpe3eHTaTHUBHBIX eCTeCTBEHHEE
BCETO MCIIOJIb30BATb 3JAEMEHTAPHbIE BOAOCOOPHI MITH HEQOJBIIYIO TPYIIIY
[MOCJIEIHUX, COCTARMAAIOWMNX Madbill GacceifH 6osee BBICOKOro MOpsf-
Ka, YeM eIMHNYHBIA. ONTUMaNbHBIE Pa3Mephl PeIpe3eHTATUBHEIX Oac-
CEeHOB, HECKOJIBPKO 3aBUCSILME OT XapaKrepa pelibeda, COCTABISIIOT
0,01 — 1,00 kM?. B MCKIIOUUTENBHBIX CyYasiX STU FPaHULbI MOTYT ObITH
W3MEHEHBI, HO HE bojiee 4eM Ha MOpPSA0K, B TY WIK UHYIO CTODOHY.
Cormacutbest ¢ BepxHell TpaHUlleif, YKa3aHHOH B COOTBETCTBYIOIIEM
MEXIYHapOIHOM PYKOBOACTBE (Pernpe3eHTaTMBHEBIE Y SKCIIEPUMEHTAJIb-
Hee Gaccefiunl. M., 1971) u cocrasngyonieit 250 km? (u maxe Gonee)
BPSI X MOXHO, MO0 3TO BXOAMT B MPOTHUBOpEYME C caMoW Haeei
VICTIONB30BAHMS 11 COBPEMEHHOIO TMAPOIOTMYECKOro aHaNM3a UMEHHO
3NieMEHTAPHBIX BonocbopoB. JelcTBUTENbHO, TIOCTIEAHHUE KAK OOBEKTHI
HaOJIONEHU I U UCCIIEROBAHMI It peLIEHUS (DYHAAMEHTAbHbBIX 334y
CUAPOJOTMY MMEIOT HENbIH P IPeUMYILECTB:

¢ OOBIYHO OHU 0O0JIEE UM MEHEE OTHOPONHBI IO CTOKOMOPMUPY-
IOLMM CBOMCTBaM, YTO B KOHEYHOM CUETE JAeT BO3MOXHOCTh HOJY-
YEeHHBIE OLEHKH [1ApaMETPOB MOIEIU MTPUITKUCATD OMPEAETICHHOMY JIaH-
awagry;

¢ OIIMH OCAJlKOMEPHBIM MYHKT, PACHOJIOXEHHBIN B Mpeaenax 3Je-
MEHTapHOIo BoaocOOpa UK PSIOM C HUM, Aa€T HEOOXOIUMYIO H J10-
CTaTOYHYIO METEOPOJIOTMYECKYIO UHPOPMALIUIO;

e TEMIIEPATYPY M BIAAXHOCTb IMOYBBI MOXHO HOCTATOYHO HANEXHO
OUEHUBATH 110 TAHHBIM JIBYX-TPEX U3MEPUTENLHBIX ITYHKTOB;

* CTOK C 3JIEMEHTApHOr0 BOJOCOOpa MOXET OBITh U3MEPEH C BBICO-
KOW TOYHOCTBIO;

* HCKAXEHUE pEeXVMA CTOKA Ha JMEMEHTapHOM Boaocbope Bcien-
CTBHE PYCIOBOIO PEryIUPOBAHUS MUHUMAJBHO;

* OHM BU3YaJIbHO XOpPOIUO 0003pHUMBEI.

ITockonbKy Bce peanbHble peyHble OaccelfHbI TI000r0 pasmepa co-
CTOST M3 MHOXECTBA 3JIEMEHTAPHBIX BOZOCOOPOB, TO, B TIPUHLMUIIE,
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00BEKTOM UCCIIEAOBAHUI MOXET SIBUTHCS JIIOO0ON U3 HUX. TeM He me-
Hee K BoaocOopy, u3bupaeMOMYy B KauyecTBE PEIPE3CHTATUBHOIO U
JOCTOMHOTO HAlIEro MCCIENOBATENbCKOTO BHUMAHUA, CIEAYET IIPEb-
SIBUTDH TISITH OCHOBHBIX TpeGOBaHUIA, KOTOpPhIE AOMXKHBI 00S3aTEIbHO
BBITOJTHATHCS

[) meiicTBUTENbHAS PENPE3eHTATUBHOCTD,

2) OXHOPOAHOCTh NMOBEPXHOCTH;

3) MOCTOSIHCTBO YCIOBUM (hOPMUPOBAHMS CTOKA;

4) yeTKag BBIPAXEHHOCTDH BOAOPA3AEIbHON JTMHMY (B CIIY4ae BBISIB-
JIEHUS TaXe HE3HAYUTEIbHBIX HEONIPEIENEHHOCTER OT Bogocbopa cie-
LYET HEMEIIEHHO OTKa3aThCs);

5) BO3MOXHOCTE HaIeXXHOTO U3MEpPEHHUs CToKa (B MecTe Oynyuiero
TUIPOMETPUYECKOTO CTBOPA XKEJIATENBHO OTBICKATh ECTECTBEHHBIN, XOTA
Ob! ¥ HEOOJBILOM MEpPenajs OTMETOK JHA).

OcranpHpie MoKa3aTeny (IpaBUIbHOCTD (POPMBI, CHMMETPUYHOCTD,
yao0CTBa MOAX0Aa) SABISIOTCS XENATEIbHBIMU.

A tenepb chOpMYTHPYEM IBa «OCHOBHBIX 3aKOHa», KOTOPBIM HEO0-
XOAVIMO HEYKOCHUTEBHO CAEN0BATh IIPA OPraHU3aIUK U [TPOBCACHUU
HaOMIONEHUIT U UCCIENOBAHUM HA PENPE3EHTATUBHBIX BOROCOOpax.

1. JIro0ble U3MEPUTETLHBIE COOPYKEHMUSI H ITOAXOABI K HUM HE HOM-
JKHBI OKa3bIBaTh HUKAKOTO MCKAXAIOWIET0 BIUSIHUSI HA COCTOSIHUE BO-
nocobopa, Ha THUIAPOMOTMYECKUE MPOIECCH HA HEM U B PYCJie U HA
€CTE€CTBeHHBIN peXXUM BONOTOKA, APEHUPYIOIIETO 3TOT BOAOCOOP.

2. JIro0ast He MpeayCMOTpEHHAs TIPOrPaMMOIf 3KCIIEpUMEHTA Yeo-
BEYECKas NEeSTeIbHOCTD B MpeAesiaX pernpe3eHTaTHBHOIO BOJOCOoOpa 1
COCEOHMX C HUM CMEXKHBIX CKJIOHOB HEAONYCTHUMA.

B ciyyae HapylieHUS OCHOBHbBIX 3aKOHOB BCE HAOMIOACHUS M Hayd-
HBIE BBIBOABI IO HUM NMPU3HAIOTCS HECOCTOSITEIbHBIMMU.

HackoJbKO XOpOIN HAIIKM penpe3eHTaTHBHbIE BOXOCOOPHI?

IogenuMcs CBOMMUM pa3MBILUIEHUSIMUM B pe3yabTaTe NOAPOOHOro
O3HAKOMJICHUSI C COCTOSIHUEM pellpe3eHTAaTUBHBIX (XOTS 4acTO Ha3bl-
BaeMBIX 3KCIIEPUMEHTATIBHBIMU) BoJoCOOpoB Ha Bannae (Banpaiickas
Hay4HO-UCCIEeNOBATENbCKAs THApOIOruIecKas aabopatopusi, 3aTeM
Bannaitckuit duaman I'ocynapcTBeHHOrO TMAPOIOTUYECKOrO UHCTH-
tyra) B 2002—2005 rr.

MpbI OBl YAPYYEHB! M Aa)e IOAABIEHBI YBUICHHBIM, OCOOEHHO
KOrfa MOAyMali O CaMOOTBEP:XKEHHOM TPYAE MHOTHUX TMAPOJIOTOB Ha
3TUX BoJocbopax B TeYeHUE Gosee 4eM IMoayseka. M gemo HE B TOM,
YTO CaMM OOBEKTBI, COOPYXXEHUS HA HUX U CPEACTBA U3MEPEHUI CEil-
Yac HAXOAMTC B IUIAYEBHOM COCTOSHUM. DTO MMeYanbHO, HO HE HMEET
OTHOILUEHUS K SKCIECPUMEHTANILHON TMAPONOrMuu. Mpl UMEEM B BUIY
pelleHUs K AeHCTBUSI aHOHUMHBIX (IJTs1 HAC) rMApPOSOroB [MpH BhIOope
BOIOCGOPOB ¥ OpraHU3alMKM Ha HUX HaOmopeHuil. Otu BoJOCOOpHI,
OCOOEHHO 3HAMEHUTBbIA U M3BECTHBIM HAaM CO CTYNEHYECKON CKaMbu
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nor YcaIpeBCKUiA, TIpeACcTaiy Mpel HaMU KaK 00pasibl TOro, K 4eEMY
IPUBOAUT UTHOPHPOBAHUE ITOYTU BCEX MEPEYUCIEHHBIX BBILIE «3aKO-
HOB» U TpeOOBaHWIA.

Joz Yeadvesckuil, O pa3sHBLIM UCTOYHMKAM, UMEET ILIOWAAb BOLO-
c6opa ot 0,36 no 0,44 xM? (4to camo 1o cebe cumnromaruyHo). Jlor
BCErJa YMCIHUIICS B KAYECTBE [TOJIEBOTO (JTyra U MallHU, a B HACTOS1IEe
BpPEMS OJHM JIyTa), XOTsI KaKas-TO YacTb ero ruolany Obuia 3aHATA
JIECOM, YACTHYHO 3a0070YeHHBIM. BoJopa3nen BoIpaXKeH HEOTYETIH -
BO, 0COOEHHO B BepXHE ecHOoi yacT. bonbluoi cTeneHu HeolIpene-
JICHHOCTH OH IIOCTHUTaeT B CEBEPO-BOCTOYHOM YIJy Bojocbopa, 1o
[IOBOZLY YEro BpeMsl OT BPEMEHX BO3HUKAIU CIIOPHI O TOM, Kyda XKe
HallpaBJIeH CTOK M3 TaK HA3bIBAEMOTO «4yXoro Gojorar. belia gaxe
ciemaHa 6ecCMBICTIEHHAsT TIOMbITKA OTAESMUTD 3Ty YacTh 60J10Ta OT pert-
pe3eHTAaTUBHOIO Bogocbopa mamOoit, CIOXEHHON U3 moApy4YHoro 60-
JIOTHOIO X€ Marepuana.

MecTo TS 3aMBIKAIOUIEro CTBOPA BEIOPAHO HE OYEHD YIaYHO, XOTA
B 40 M HMXe MO TCYCHMIO MMEETCS IEPEa] Ha IHE Pyciia BBICOTOMN
0,5 M, K KOTOpOMY 6BUIO GbI JIOTHYHO IIPUYPOYUTH BomocauB. Bosse-
JIEHHBIE OETOHHBIE TMIPOMETPUUYECKUE COOPYXKEHUS C TOHKOCTCHHBI-
MM BOIOCIIMBAMM B pYycJie JIOra ¥ ero NPUTOKOB, JOCTATOYHO CUIBHO
YLyOJIEHHBIE U MO-CBOEMY MOHYMEHTAJIbHBIE, B KOHIIE-KOHLIOB OKa-
3aM CWIBHOE UCKaXaIOUIee BIUSIHUE Ha IMAPOJIOTUYECKHI peXUM BO-
JIOTOKa.

IlogromnneHue pyciaa v TIPUPYCIOBBIX YYACTKOB TEPPUTOPUHU Hepe3
HECKOJIbKO JIET IIPUBEJIO, C OMHOM CTOPOHBI, K MX 3apacTaHUIO KycC-
TApPHUKOM U OOJIOTHOM PacTUTEIbLHOCTBIO U, C APYroil — K BO3HUKHO-
BEHMIO MOA3EMHON APEHAXHOM CUCTEMBI, OCYLIAIOWEN B MEXEHDb 00be-
MUCTBIE BEPXHUE Obe(hbl BONOCIUBHEIX YCTAaHOBOK. 110 BRIPAXEHUIO Me-
CTHBIX IAIPOJIOTOB, 3TOT (PEHOMEH 3BYUMT TaK: «BoJa yuuia». Heckonbko
JIET Ha3ad BOMU3U BomocauBa ObuTU MpoOypeHbl 10-MeTpoBBIE CKBa-
XUHBI, KOTOPBIE, B HAPYUIEHUU BCAKUX MPaBWI, JOCTUIIH [TyOHHEI,
Ha 7—8 M MpeBHIIAIOIICH MUHUMANIbHYIO OTMETKY JTH4 B 3aMbIKa-
IOLUEM CTBOPE, U TEM CaMbIM BOJJOHOCHBIX TOPU30OHTOB, HA CAMOM JENe
JIOTOM HE JipeHUpYyeMbIX. Briuxkaifias K cTBOpy CKBaXkuHa ctaia (poH-
TAaHUPOBATh K obecreynsia Yepe3 BOAOCIUB «MEXEHHBIH CTOK».

B 3axyioueHue cremyer clenaTh BBIBOA, YTO IJVIABHBIA «3KCIIEPU-
MEHTaIbHBIN» Jior Bamuast BLIOpaH U «3aeCTBOBAH» KpaliHe Heyaay-
HO. 10 BoNbLIOMY CYETY OH TIOIIEXUT 3aKPbITUIO. XOTUM HANEsATHCH,
YTO MaTepHanbl HAOMIOAEHHIT Ha JIOTY Y caabeBCKOM 3a OTAENIbHEIE TPYIT-
MBI JIET BCE X€ CMOTYT IPUHECTU TOIb3y THAPOIOTHU.

Jloe Cunaa Inunka, pacrioNIOXEHHBIA HENANEKO OT Jiora Ycaabes-
CKOro, B CBOE BpeMs ObUT IPUHAT B KAYECTBE PENPE3ECHTATUBHOIO ISk
U3ydeHus ctoka ¢ naurau (97 % obuieit roniany 5 0,014 km?). B 1967 .
TaM ObUTHA BBICAXEHbBI CAXXEHIIB! €14 M COCHBI, U JIOT, TAKUM 00Pa3oM,
C 3TOTO MOMEHTa MOT ObI 000OCHOBAHHO CYUTATHCSA SKCIIEPUMEHTAIb~
HbIM. YUMTEHIBAsI, 4TO B HACTOsSUIee BpeMs GacceiH Jiora HEJTUKOM
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3aHSIT JIECOM, TIPEUMYILIECTBEHHO E€MOBBIM (35-IETHETO BO3pacTa), MOX-
HO OBLTO OBl CYMTATH ITOT IKCIEPUMEHT YHUKAIbHBIM. OHAKO CcTONB
K€ MOLUHOE, KaK W Ha JIOTy YcagbeBCKOM, OETOHHOE BOLOCIUBHOE
COOPYXEHHUE TMPUBENO K eule 00s1ee cepbe3HbIM HETATUBHBIM IIOCHEN -
CTBUSIM B OTHOHIEHHMU MUCKAKEHUA PEXUMa CTOKA U3-3a MAJIOCTH ILIO-
uiagu Bogocbopa. C BeIpaXXeHHOCTBIO BOfOpa3fe/ia 31eCh AEI0 00CTOUT
TOXE HEBAXHO.

Joz Taexcnoui nnowansio 0,45 xm? u Ha 98 % MOKPBITHIM JIECOM, B
OCHOBHOM €JIOBbIM, MMEET CIENYIOLIUE HEROCTATKU:

¢ KaK ¥ Ha APYIuX JIOrax CyLECTBYIOT TIpOOIEMBI C BOLOPA3LNENIOM,
B YaCTHOCTU HA IIpaBoM IpHUTOKe jora Emosrlit B KayecTBe BOLOpaA3-
HeNIbHOM JIMHUY CO30aH «MCKYCCTBEHHBIH BauK» (B. A. YpbiBaeB. 3kc-
MepUMeHTaNTbHbIE MMAPOTOTUYECKUE HabmoneHus Ha Banaae. JI, 1953),
MMEET MECTO TAKKe MCKAXEHUE PeXiMa CTOKA TI0 TEM XK€ IPUYMHAM,
YTO U Ha NpeabLIyLIKX JIOTax;

o TIOSIBJIEHHE HECKOJIBKO JIET Ha3al B IIpeaesiax Bogocoopa pa3Mbl-
TOU IPYHTOBOH JOPOTHM, HA KOTOPOH BO BpeMs CHETOTASHUA U CUJIb-
HBIX JOXIEU (POpMUPYETCS AKTUBHBINA IMOBEPXHOCTHBIM CTOK, CTONb
YYKIBIA «TaXKHOMY» TaHAWAQTY.

K ckazaHHOMY MOXeM 100aBUTh, YTO HA BCEX JIOrax He 3a00TWINCH
0 Kakux-Inbo criocobax ralureHust CKOpOoCTeid Moaxona BOAHBIX TIOTO-
KOB K BOAOCAUBHBIM OTBEPCTHUSM.

M3 HeraTUBHOrO OmbITa PabOT Ha PENPE3EHTATUBHBIX BOLOCOOpax
Bangast MOXHO clienath CAeNyIOLIMEe MMONE3HBIE BBIBOJBI.

1. CoopyXeHUE MACCUBHBIX TMIPOMETPUUECKUX COOPYKEHUM Ha per-
PE3EHTATUBHBIX U BOOGLIE HA MajbIX BogocbopaX mpOTUBONOKA3aHO.

2. Kaxnas runpomerpudeckas ycTaHOBKa (METI, IUTACTUK) JOJXK-
Ha OBITh JEIUKATHO COIPSIKEHA C €CTECTBEHHBIM PYCIIOM, XKENATENb-
HO Ha ecTecTBEHHOM nepemnazne. OHa JoXHa cOoepXaTh B cebe MHAU-
BUIYyaJIbHO CIIPOCKTUPOBAHHBIA COM3MEPUMBIH C (GOpPMOII U pasme-
paMu pycia NpUEMHBIN OTCEK, 3aTEM OTCEK ralleHusi CKOPOCTH MOM-
XOa BOJHOTO INOTOKA M COOCTBEHHO BepxHero Gbeda BONOCIUBA,
MMEIOLLEr0 TUAPABIMYECKYIO CBA3b ¢ JAaTYUKOM CaMOIMCLA YPOBHS.
Bech 3TOT KOMIUIEKC HY B KOEM Cliy4yae He 3arjyOssieTcs B [PYHT, a
KakK OBl SBJISICTCSI TPOAOJIKEHUEM pyca OT MECTa €r0 COYJIEHEHHUS ¢
NIPUEMHBIM OTCEKOM. YCTaHOBKA B C/lydyae HEOOXOMMMOCTH MOXET GBITh
BBIABMHYTA BHU3 IO TEYEHUIO 32 MpPEAC/bl ECTECTBEHHOIO Nepenana
(eciiu ero ymacTcs MOJBICKATh), IpUYeM OIOpbl KOHCONHHON 4acTu
YCTAHOBKM MOTYT OBbITh M MaCCUBHbIMM. BOROCIUB, ecnu anst 3roro
€CTh OCHOBAHUS, MOXET OBITh 3aMeHeH [MAPOMETPUYECKUM JIOTKOM.

3. 'myOuHa CKBaXXMH IUISL U3MEPECHUS YPOBHS IPYHTOBBIX BOJ HE
JOJIXKHA TIPEBOCXOAUTh MUHUMAILHOI OTMETKH pycra B 3aMBIKAIOLLEM
CTBOpE pEIpe3eHTaTUBHOIO BOOocbopa.

4. Fue pa3 ciienyeT MOqYepKHYTh BAXHOCTh YETKOIO OMPEACICHUS
Ha MECTHOCTHU (€CIU HAalO, TO U MHCTPYMEHTAJIbHOIrO) TUHUN BOXO-
paspena, Ty4dlle BCero MapKUpPOBaHHBIX.
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5. BoaHbli pexuM penpe3eHTaTMBHOIO BOAOCOOPA 10 CPaBHEHUIO C
€ro PaBHOBEJIUKUMU COCENIMHU He AO/DKEH NPUHUMITHAIBHO OTJIUYATh-
Cs1, KaK 3TO, HalpUMep, UMEET MECTO AJd JIora YcanbeBcKOro, B OT-
HOLIEHUHW MEXEHHOIO CTOKa.

6. YcnoBus penpe3eHTaTUBHOCTU U OJHOPOAHOCTH Oynem nonarathb
MO-TIpEXHEMY BaXHBIMU.

Konuyenyua necmayuonapnsix penpezeHmamuenslx 6000c60pos

Crenyer OTMETHTb BO3MOXKHOCTD ¥ ITOJIE3HOCTH TIPOBEAEHUS Ha CIie-
LUAJIBHO NMOA00PaHHBIX PENPE3CHTATUBHEBIX BOAOCOOPAX KPATKOBPEMEH -
HBIX HAOMIONEHHU B TEYEHUE TPEeX-YeThIPEX MECSLEB, KENAaTENAbHO B
[Iepyo, MPOXOXKACHHMS JOXAEBLIX NaBoaKoB. Takue HAOMIONEHUS, HE-
CMOTpS Ha CBOIO OTPHIBOYHOCTb, MO3BOAIOT TMAPOJOLY COCTABUTh
obuiee BrieyaTieHUEe 00 yciaoBUsIX GOPMUPOBAHUS CTOKA B HOBOM [JISE
HETo pajfoHE, O COIIPOBOXIAIOIIUX SIBIEHUSIX U 3(PPeKTax U, rIaBHOE,
IIPOU3BECTU TNPHUOIMKEHHYIO KOIMYECTBEHHYIO OLEHKY OCHOBHBIX
ONpPEIENAIOWMX CUTYAIIUIO TapaMETPOB MAaTEMATUYECKUX MOJAEIEH U
BBISIBUTH TUIPOTOTUYECKHE OCOOCHHOCTU NaHHOIO CTOKO(QOPMUPY-
I0LEro KOMIUIEKCA.

Takue HecTarMoHapHble HAOMIONEHUS Ha PeNpe3eHTAaTUBHEBIX BO-
JnocOopax IOJIE3HO MCITOJIb30BATh MPH 3KCIIPECCHBIX METOAAX H3yde-
HUSL (GOPMMPOBAHUSI CTOKA B CAMBIX TPYAHOJOCTYIHBIX U 3K30THYE-
CKHUX yrosikax Mupa. COBMEIICHUE ACITEIbHOCTH CITY>KUTENCH IKCIIEpU -
MEHTAJIbHON TMAPOMOrMKM Ha CTAIIMOHAPHBIX 0OBEKTaX U Ha OOBEKTaX,
(PYHKIMOHUPYIOUIMX TOMBKO B MEPUOMA SKCHEIUMIMOHHBIX UCCIEeH0Ba-
HUH, BO3MOXHO U SB/ISIETCA TEM KOMIIIEKCHBIM CPEICTBOM, KOTOPOE
crocobHo 0600UIUTE U CHCTEMATU3UPOBATh IAPAMETPhl COBPEMEHHBIX
MOIETUPYIOWIVX THAPOIOTHYECKUX CUCTEM IT0 TeorpapHueCKUM 30HaM
U aHauwadTaM 3eMHOM ITIOBEpPXHOCTH.

7.4. MaTtemaTHueCKoe MOAEJHPOBAHHE B TMIPOJOTHH

7.4.1. IIpoGJema

MopenupoBaHiue — 3TO UCCIAENOBAHME PEATBHO CYHIECTBYIOLIUX
NPUPOIHBIX OOBEKTOB, SIBIEHUI U IIPOLIECCOB, UMEIOLIUX OTHOLIEHUE
B HAlEM Clly4yae K Kpyry npobnaeMm, BXOAAILMX B 00J1aCTh MHTEPECOB
runposnoruu. Ho Takoe omnpeneneHue Ha mepBblil B3CJISAI SBHO HENO-
CTaTO4YHO, MO0 Bce, YTO AEMATOCh M AeNaercs B TUAPONOruu, dop-
MaJIbHO YAOBJIETBOPSIET 3TOMY OIIPENENCHHUIO.

JIOTIOIHUM TIPUBENEHHOE ONpPEAETEHUE: MOAEIMPOBAHUE — 3TO
Crocob oInucaHust OOBEKTOB, SBJIEHUN U IIPOLIECCOB, MpelycMaTpuBa-
IOWUA HAaUOONbIIEE NPUOMMKEHUE K PEallbHON NEHCTBUTEIBHOCTH C
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Y4YETOM BCEX NPUBXOAAILUX 06CTOATENBCTB. B 3TOM A0OMOJIHEHH U CHOBA
[IPUCYTCTBYET HEKOTOpAs HEONPENENIEHHOCTb, HO B 3TOM OTHOILUEHUU
BCE M3BECTHBIE B TMAPOJOrUM MOIEIM TOXE €€ HE JUINeHbl. Bropoe
JOMOJHEHHUE: MOAETUPOBAHWE — ITO HE MPOCTO HanboJiee MOTHOLEH-
HOE HCCIleJ0BaHUe, HO ONHOBPEMEHHO K IPOLIECC KOHCTPYUPOBAHHSI
KOHKPETHOM MOAENH, €€ peau3allMi U MCIONb30BAHUS HA CTOMb Xe€
KOHKPETHBIX 0OBEKTAX.

Teneps HeusbexHo cleqyeT OaTh OMpPENETeHUE CAMOMY TMOHSTHIO
«ogens». Utak, Mogenb — OTOOpaXeHHast peajbHOCTh. Moaenp —
HEYTO, COOTBETCTBYIOLIEE OpUTMHANY. MOLENb — CXEMATHYECKOE YIIPO-
WEHHOE IMPEICTABIEHNE O MPUPOIHOM OPUTHMHANE, 3TO COOTBETCTBY-
oMM 00pa3oM OpraHM30BaHHOE 3HAHUE.

MoOXHO roBOpuUTh 0 PA3MMUYHBIX HEM3IOEXKHBIX MOCJEN0BaTEIbHbBIX
CTafMsIX CaMOro Mpoluecca MOAENUPOBAHMS:

* CO3JAHUE MBICJIEHHOM (MM YMO3PUTEIBHOW) MOAEAM KaK UTOra
Pa3MBIITEHW, pacCyXNeHUM, MBICIEHHBIX 3KCIEPUMEHTOB, 00Iy-
MBIBaHMS TIOCTABJICHHON 3ala4H;

e CO3[IaHME BepOIbLHON MOIEIU KaK Pa3BUTHUS TPEBbIAYILEH YXKE B
CJIOBECHOM BapuaHTe — B Hecemax, Copax ¥ 0OCYXIEHUSIX, a TAKKE B
[IUCEMEHHBIX 3alUCSX BCSIKOTO POJA;

 pa3paboTka conepXaTeabHOM MOAENTU — 3TO Pa3BUTUEC ABYX Mpe-
JBIAYIUUX CTAAUN, HO YXK€E C YeTKUMHM UACONOrueit U MeToaoI0ruei, a
TaKXxe ¢ HeobxoauMolt (opManu3aluei.

ConepxarTenbHass MOIe/Ib — HEOOXOMUMBIM U CaMBblIil OTBETCTBEH-
HBIM 3JIEMEHT BCErO ITOArOTOBUTENBHOIO MEPUOAA. DTO peainu3oBaH-
HOe OOpeTeHre JOCTAaTOYHO YETKOrO IMpeacTaBlAeHHUsT 00 00beKTe MO-
HeTUPOBAaHUS, 3TO BOIUIOWIEHUE TNPHUHSATBHIX PELICHUN U OCO3HAaHUE
OCOOEHHOCTEM, KOTOPbIE MPUBHOCUT TUYHOCTD «YE€JIOBEKA MONETUDY-
ouero». BaxHo MOOUEPKHYTh, YTO KA4ECTBO, OPUTMHAIILHOCTD ¥ pas-
paBGOTaHHOCTh COHEPXATENbHOU MOJCNU SBASIOTCS B KOHLIE KOHIIOB
[MaBHBIMH ONPEIENSTIOLMMHE (PaKTOpaMH Ka4ecTBa IIPOEKTUPYEMOU MO-
JENV U yCHEXa BCero rnposoguMoro uccaenosanusi. CoaepxarenbHYO
MOJE/Ib XKEAATENBHO MO BO3MOXHOCTH YIPOCTUTb, HO HE MPUHOCS B
XepTBY NPWHLMIIMAIBHO BaxHbIe CTOPOHBI UccieayeMoro. YyBcTBo
MEPBI U CIIOCOOHOCTD UCTIBITBIBATH BOCXUILEHUE MEPEN TAlTHAMU IpU-
pOIbl — HENPETOXHBIE CBOKMCTBA YiaYIUBOLO UCCIENOBATENSI-MOE-
Jbepa.

B 3aBrcuMoCTM OT IOCTAaBJACHHOM 3aladul ¥ €€ OCODEeHHOCTEMH, a
TAaKXe OT CBOMX CKIIOHHOCTEH U BO3MOXHOCTEN 00MafaTenb cogepxa-
TEJIPHOM MOIENY MOXET €€ UCIIONh30BATh B YETHIPEX BOZMOXHBIX He-
PaBHOUEHHBIX BApUAHTAX:

I. IIpu MoaenupoBaHUM B IIPUPOAE in Situ (Ha MecTe HAXOXIEHUS).
HUmeercs B Bumy opraHu3anys HaOMIOAEHU Ha KOHKPETHBIX IPUPO-
HBIX 00BEKTaX B YCIIOBUSIX YACTUUHOIO MU TIOJIHOTO YIIPABJIEHUSA CU-
Tyaluueid ¥ BOSMOXHOTO BO3[eicTBUA. Takoe MOJEIUpPOBAaHUE MOXHO
TAaK>Ke Ha3BaTh JKCIEPUMEHTOM B IIPUPOJE.
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2. Ilpu BeniecTBeHHOM MOIETUPOBAHUM (MHOTHA €r0 Ha3bIBAIOT
(puznyecKuM) 00bEKT, ABACHUE WU TIPOLIECC BOCIIPOU3BOAITCS B Jia-
GOpaTOPHBIX YCJIOBUAX B YMEHbIIeHHOM Maclutabe. JaHHBIA monxon
OPeAnoYTUTEIeH, KOTIa UMEIOTCS 3aTPYNHEHHS] CO CIOXKHOCTSIMU Ma-
TeMaTUuYecKux peileHuit. TpynHo peuraemoit npo6aeMoit Takoro Moze-
JAPOBAHUS SIBASIETCSL obecrieyeHue Moaobus NPUPOAHBIX U MOIEIb-
HBIX aHAJIOTOB.

3. Tlpu rpacuyecKkoM MOAENUPOBAHUM, KOTOPOE BO3MOXHO U B
U ppOBOM BapUaHTE, YTO IPEANIOYTUTENbHO. UMeeTcst B BULY co3fa-
H1e rpa@UYecKUX UIUTIOCTPALIMOHHBIX CXEM, HCIIONb3YEMBIX B 00pa3o-
BaTENBbHBIX U UHBIX LIEJISX, a TAKXKE PA3HOro poja Kaprorpauyeckue
(reoundopMalMOHHBIE)} TOCTPOCHUS. B OcHOBe KapTorpaMueckoro
WK reouHOOPMALMOHHOI0 MOACIUPOBAHUS JIEXKUT CTAPDWUHHAS CEH-
TEHLMSA: «[JI00YC — MOJENb 3¢MHOTO Iapa».

4. TIpu MaTeMaTUYECKOM MOJETUPOBAHUU, KOINA CONEPXKATENbHAs
MOJENb NEPEBOAUTCS Ha POPMaIbHBIA MaTeMAaTUYECKUI SI3bIK C JaTb-
HEWIIVM ITOCTPOSHMEM COOTBETCTBYIOLUEH AJIrOPUTMMYECKOM CUCTE-
MBI, pELIEHUEM KOMIUIEKCA BO3HUKAIOLIMX MAaTeMAaTUUECKUX 3a1ay U
UHTEPHPETALUI [IONMy4aeMbIX pe3y/1bTaTOB.

B runponoruy 8 0CHOBHOM MCIOJIB3YIOTCS MaTEMATUYECKUE MOJIE-
JI ¥ TOJIBKO O HUX HUKE OyaeT UATY peub. OQHAKO NPUBIEYEHUE ApY-
CMX BApUAHTOB MOAEIMPOBAHUS NPHU PEIICHUU HEKOTOPHIX 33434 TUM-
POJIOTHMM MOXET OKAa3aTbCsl HE TOJIBKO IMOJE3HBIM, HO U KpaliHe Xea-
TebHBIM. COBMECTHOE MCTIONb30BAHHUE PA3MMYHbBIX METONOIOTHYECKHUX
CPEINCTB B HEOOXOAUMBIX CIy4assX — OYEHb CUIBHOE HCCIICHAOBATE/Ib-
CKOE OPYXHE.

Htak, Maremaruyeckoe monenupopanue... Ho nopexne, 4em npu-
CTYIIUTh K OOCYXIEHHUIO €ro MpoOJeM U BO3MOXHOCTEH, BEPHEMCH K
nepBoil (bpase NAHHOTO pasjnena: MOASIVMPOBAHUE — 3TO MCCIEAOBA-
Hue... Mbl MOHUMaeM pa3oyapoBaHUE HEOPUTOB, KOTOPBIM 4yaUTCS,
YTO 33 CIOBAMU «MaTEMaTUUECKOe MOJETUPOBAHUE» KPOETCH HeKas
TUAPOJIOruyecKas TaitHa, JOCTYIHAS TOJIBKO Y3KOMY KPYTY IOCBSIILEH-
HeIX. Ha camom pene coppeMeHHas IpUKIIagHasi MAaTeMarHKa, omny-
YYBLIAS B U3BECTHOM CMBIC/IE NIOYTH MOJHYIO CBOOOAY AEMCTBHS, Aa-
POBAHHYIO eif IOSIBIEHHEM KOMIbIOTEpa, IPAKTUYECKH CTala HayKOi
0 MareMaTuyeckKoM MopenupoBaHuu. [ToaToMy uccnenoBaHme rHIPO-
JIOTUYECKUX OOBEKTOB, SIBICHUH M NPOLIECCOB TO-HACTOSIIIEMY (-
(PEKTUBHO TOJIBKO B pAMKAX METOAOMOTUY MAaTEMATHYECKOIO MOLETH-
poBaHus. JIpyruMu cioBaMu, IPU UX KOJTUYECTBEHHOM OIIUCAHUU T10-
HSATHUSL «UCCIENOBAHME» U «MOJEMUPOBAHUE» BBICTYIIAIOT B KAYECTBE
MOYTU CUHOHUMOB.

Hna cBeneHus 3ameruM, 41o B 50—60-¢ rogsr XX B. MareMaruye-
CKOE MOAEAVPOBAHUE MMOJIEPKUBAIOCH TAPAJIIETBHO aHAOTOBBIMU U
UK (PPOBBIMU BBIYUCTUTENBHBIMU ccTEMaMU. 11pH aHaIOroBoOM Moe-
JAVMpOBaHMM UCTIONB30BAIACh TA BO3MOXHOCTb, YTO (PYHKIIMOHUPOBA-
HUE CIIEHHMAIBHO CKOHCTPYHPOBAHHBIX 3MIEKTPOHHBIX CXEM OIIUCHIBA-
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JIOCh TeMHM Ke muddepeHIuaTbHbIMU YpaBHEHHSIMHU, YTO U HEKOTO-
pble TMAPOMOrKYecKue sipmeHusl. B KoHue KOHLOB, Gonee yHUBEpCaib-
HBIM M XM3HEHHBIN BapUaHT NOJHOCTbIO BO300aaal.

MaremaTuyeckass MOJelb M MATEMAaTUUYECKOE MONENIVPOBAaHUE —
MOHSITUS, HACTOJIBKO PACUIMPHUBLINE CBOE MECTOIOJIOXKEHUE B COBpE-
MEHHO! HayKe, YTO ITOMEHSJIM CBOX HEKOTHga YMCTO METOHNOIOrmYe-
CKYIO CYHIHOCTh Ha IOYTH MUPOBO33pEHUE. HelCTBUTEIbHO, IPUME-
HEHME MaTeMaTUKU AJis ONMVICAHUSA TIPUPOABLI OCHOBAHO Ha UCIIONB30-
BAHMM MaTeMaTUYECKUX MOIENECH, a coOBpeMeHHass MaTeMaTHdecKast
du3uka — 3TO TEOpHST MATEMATUYECKUX Moneseil pU3NYecKux sBie-
Huit. [TosroMy NpUIOXKEHUE METONOB MAaTeMAaTUKU K €CTECTBEHHBIM
HAyKaM, U TUAPOTOrMM B YACTHOCTU, MOCTPOEHO MCKIIOYMTENBHO Ha
MaTeMaTUUYECKOM MOJEIMPOBAHUM.

MareMarudeckass MOAENb — MPUOVKEHHOE ONMUCAHUE TIPUPOJHBIX
SIBJICHWI Y MPOLIECCOB, BBIPAXEHHOE IIPU MOMOLIYM MAaTEMATUUECKUX
MpaBUJI U MaTEMATUYECKOM CUMBOJIMKH.

MareMarryecKoe MOAETUPOBAHUE — CIIOCO0 UccenoBaHus 00beK-
TOB, SIBIEHUH U TIPOLIECCOB, OCHOBAHHBIN Ha NMPUMEHEHUU MaTeMa-
TUYECKUX MOJENEH.

Ecnu xakoe-to BpeMsi Ha3ag B CMIPOJNIOTMH KAaK OBl MPOTHBOIO-
CTaBJISLIMCD JBA B3aMMOIOMOMHAIOMMX TIOAX0JA — TPATULIMOHHBIN U
MaTeMaTUYECKOr0 MOAEAMPOBAaHUSA, TO CeMYac MOXHO OAHO3HAYHO
YTBEPXIATh, YTO MAaTEMATUYECKUE MOJEIU — 3TO OCHOBHOM, €C/IU He
€IVMHCTBEHHBI UHCTPYMEHT JIOOBIX THIPOIOrUYECKUX UCCIENOBAHUA.
Cka3aHHOE BOBCE HE O3HAYaeT, 4YTO TPAAULIMOHHBIE METOMBI TUAPOIO-
MY KaHYTM B BEYHOCTb, H0OO euie (QYHKIMOHUPYET JOCTATOYHOE KO-
JIMYECTBO OPTOAOKCAIIBHELIX T'MIPOJOrOB, HOCUTENEU 3TOU HaydHOM
napagurMel. BceM ke MCTUHHBIM NOCTHXECHUSAM TPAIMLIHOHHOU IUI-
pONOTUM BCErAa Hainercs nopobamuiee UM MECTO B COBPEMEHHON
«MOJEIUPYIOIIEH TUAPOIOrUK».

MoxHO 1 yTBEpXIAaTh, YTO MATEMATUYECKOE MOAETUPOBAHUE 0beC-
MEYNJIO CEeroHsI He0OXOAMMBLif HAyYHBI YPOBEHD M PE3Y/ILTATHBHOCTD
runponoruu? K coxanenuro, Hemb3st. KoHcTaTupyeMblif MHOTMMK MbIC-
JNSUIAMY TUAPOTIOTaMU KPU3UC COBPEMEHHON TMIPOJIOrMU OOYCHIOB-
JIeH UMEHHO NpoOAeMaMy U TYNMKaMy MaTeMaTUYECKOro MOAEIUPO-
BaHUSL.

7.4.2. TIpoTHBOPEYHBOCTh MOHATHA «MATeMaTHIECKash MOJEJb>

B xadecTBe OCHOBBI IS CO30AaHUSI METOLOB TMIPOIOTUYECKUX pac-
YETOB U [MPOrHO30B HOBOIO MOKONEHUS JOMKHO CIIYKUTh MaTEMAaTH -
yeckoe MogenupoBaHue. HeoGxonumo Bceraa NOMHUTD, YTO UCIONb-
30BaHME MATEMATHKU — HE caMouenb. i Toro yto0hl yCHeIHO MO-
JETUPOBATD, CeqyeT OY€Hb XOPOLIO 3HATh OOBEKT MOJEIMPOBAHUS —
npouecchl GopMupoBaHus croka. Takum obpa3oM, npobiaema ynupa-

249



eTCS B METOJOJIOTMYECKUE ACTIEKTbl MOIEIUPOBAHUS, TaK KaK MOJIE-
JIHMpOBaTh OAHO U TO XE€ SBJCHVE MOXHO IIO-pa3HOMY.

CrnosocoyeraHue «MaTeMaTHuyeCckasd MOLE/b» NMEPEN TUAPOIOTUYe-
CKHM UCTEOMUIIMEHTOM KakK Obl YPABHHUBAET BCEX CIIELIMAJTIUCTOB IO
MOJENUPOBaHUI0. XOTS CPEIU MOCAEIHUX IPUCYTCTBYIOT U CIIEIHaIU -
CTBbI CBOEro 1€ja, U JIIOAU, 3T0yHoTPEOUBLIME AOBEPUEM IPOCTAKOB,
HO XOPOLIO 3HAOINE HEOOXOAMMbIH HAOOD «KJTIOYEBBIX CNoB». M3BecTHO
CAMIIKOM MHOI'O IPMMEPOB MAaTEMATUYECKUX MAHUIIYASIUUA B TUAPO-
Joruu 6e3 nmonb3b! Wit Hayku. CToJib XKe OMaceH aHTUMaTeMATUYECKUM
(baHaTU3M THIPOJIOrOB — MIPUBEPXKEHIEB OPTONOKCATbHBIX B3IJISLNOB.
Brixon — LUMPOKOE U YBEPEHHOE MCIIOIB30BAHUE MATEMATUKU U Of-
HOBPEMEHHO OCBOGOXAECHUE OT e «TUTTHO3a». OCBOEHUE THIPOIOraMu
MaTEMaTHYECKUX METOHOB [T03BOJIUT UM YBUIETh BO MHOTUX MOJAEISAX
OTCYTCTBUE OOJIBILIOTO CMBICTA C TOYKU 3PEHUS TUAPOJIOTUM, YTO Oy-
JIET crocoOCTBOBATh MPECEUYEHHUIO OTHEMbHBIX NCEBAOHAYYHBIX TEH-
JEHLUHA.

CyLUECTBYET eLie OOMH BaXKHbIH acIeKT: 3a CIOBOM «MOIEIb» MO-
KET CTOSITh M OJHO €AMHCTBEHHOE YPABHEHUE, U CIIOXHEHIIIAs CUCTE-
Ma, IIOAPOGHOE ONMUCAHHUE AJATOPUTMOB KOTOPOU MOXKET 3aHATH LENYIO
kHury. Huke Besne moa MoHSTHEM <«MONENb» WU «MOASIMPYIOILAs
CHCTEMa» UMEETCS B BUAY JOCTATOYHO MOTHOUEHHOE MAaTEMATHYECKOE
ONMCAaHUE MPOLECCOB (GOPMUPOBAHMS CTOKA BO BCEM KX MHOIroo0pa-
3UM, B3aMMO3aBUCHMOCTHU ¥ CIIOXKHOCTH.

7.4.3. JIpa NpHHOMNHAJIBHO PA3JHYHBIX KJacca
MaTeMaTHYeCKUX Mojeliei

HeobxonuMo pa3neneHue U OCO3HAHUE CYL{ECTBEHHOTO CONEpXKa-
HUs Mofeneit AByX MPUHLIMIIMATIBHO PAa3MUYHBIX KIACCOB — HETEPMMU-
HMPOBAHHBIX ((PUIMYECKUX, TCHETUYECKUX) U CTOXaCTHYECKUX (Bepo-
STHOCTHBIX, CTATUCTUYECKUX).

Jemepmunuposannvie modeau GOPMUPOBAHUSA CTOKA 000OIIAIOT,
YIOPSITOYUBAIOT Y «CIIPECCOBBIBAIOT» BCIO CYUIECTBEHHYIO MH(OpMa-
LU0, KOTOPOH pAacIIONaraeT COBPEMEHHAS TEOPETUYECKAST YU DKCIIEPH-
MeHTanbHasa ruaposiorusi. [apHad 3ajaya ieTepMUHUPOBAHHOIO MOJE-
JUPOBAHHST — 3TO MPEOOPA3OBAHUE METEOPOJIOTUYECKOIO BO3AEHCTBUS
Ha pevHoif bacceitH B rumporpad CToKa B 3aMBIKAIOLLIEM CTBODE.

Cmoxacmuueckue modeau OIMMCBIBAIOT CUCTEMBI, OCHOBaHHbBIE Ha
MOHATUSIX TEOPUU BEPOSITHOCTEH U MATEMATUYECKOM CTATUCTUKU —
CITy4aifHBIX COOBLITUSIX, BeMMYMHAX, QYHKLMAX (polieccax), momsx. Ha
TNPUMEHEHUM CTOXAaCTUYECKUX MOJIENEH MocTpoeHa crienubpuyecKas
BETBb COBPEMEHHOM IMAPOJOIrUH — «CTOXACTHYECKAS rUAposorus» [12,
22]. B pamkax nociegHe aHaIu3upyIOTCs WU, HA000POT, BOCIIPOU3-
BOMASITCSI PA3HOro pONa CAyJaifHbIE (CTOXaCTUYECKUE, BEPOSITHOCTHEIE,
CTAaTUCTUYECKUE) CTPYKTYDHI.
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Baxioe, B HEKOTOPOM pone (PyHIaMeHTanbHOE, CBOMCTBO CTOXA-
CTUYECKUX MOAEJIEH — 3TO UX IPUTOAHOCTb [UIsl ONIMCAHUS TEM WU
UHBIM 00pPa30M OPraHMU30BaHHBIX YHCIOBBIX MACCUBOB, OTHOCALUUXCS K
M00601 06/1acTH YeJIOBEUECKOTO 3HAHMSL.

TakuM 00pa3oM, croxacTuyeckasi TUAPOIOrUA TUIPOIOTHYHA TONBKO
M0 IPOHUCXOXACHUIO AaHHBIX.

YacTo ruAposoru-CToXacTMKH Y FUIPOIOTH-IETEPMUHHUCThI UCTIONb-
3yIOT OAHO U TO Xe€ MOHATUE — «TUApOJoruyeckuil npouecc». Ho B
OHOM CJTy4ae — 3TO IIOCJICAOBATEbHASI CMEHA COCTOSHMII B pa3Bu-
TUU TIPUPOJHOIO sIBJeHUS (POPMUPOBAHMUS CTOKA Ha BoJocObope, a B
IpYrOM — BpEMEHHBIE PANbI, T.€. IPOCTO HAOGNIOAEHHBIE IIOCAEA0Ba-
TEILHOCTU HEKOTOPBIX TMAPOMOTHYECKUX BEJIUYUH (pACXOAOB, CIOEB
OCaJIKOB, CTOKa, MCITAPCHUSI).

Cpenu anosioreToB CTOXaCTUYECKOW TMAPOIOrMM PaCIpOCTPAHEHO
MHEHHE, YTO CTOXaCTUYECKU A MPOLIECC IBISAETCS Gomee o0MM U CI0X-
HBIM, YeM €ro JeTepMUHMpoBaHHBIA aHamor. Ho Torpa sroT nerepmu-
HUPOBAaHHBIH MPOLECC NOMXKEH OBITh KpaitHE NPUMUTUBHBIM, YTOOBI
pPacCYUTHIBATh Ha CYLUIECTBOBAHUE CBOEIO CTOXaCTUYECKOIO «IBOMHU-
Ka». EcIn McXOnUTh TONMBKO M3 3TOM MPENITOCHUTKH, TO CYILECTBOBA~
HUE TUAPOJIOTMYU KaK TAKOBOU CTAO Obl 6ECCMBICEHHBIM.

Yacto cTaBWICS U NPOJOIXKAET CTABUTHCS HEKOPPEKTHBIM BOIPOC:
KaKas MOJIEIb MPEAOYTUTENbHEE — JeTePMUHUPOBAHHAS WIH CTO-
xacTuyeckas? OTH MOJENH BCETHa pellaloT pasHble 3aqa4yu: s Ae-
TEPMUHUPOBAHHOM, HAalIpUMED, XapaKTePHbI BHIYUCICHUS THAPOIpa-
(oB croka, I CTOXaCTUYECKONW — aHAJIM3 MJIM BOCIIPOU3BEACHUE
KoneGaHuUi XapaKTepUCTUK cToka. IlocTynuTh Ha06OPOT NPOCTO HE-
MBICTTUMO.

7.4.4. [leTepMAHHEPOBAHHOE MOJEIHPOBAHHE

Ilesm MoxennposaHus

CoBpeMEHHOE MaTEMATUYECKOE MOJIEJIMPOBAHUE CITOCOOHO peLLaTh
JMoObIe TPAaAMUMOHHBIE ¥ MHOTHE HOBBIE 3aJadM TUAPOIOruu. JTo U
U3YYCHUE IIPOLIECCOB QJOPMPIpOBaHHsI CTOKa C IIOMOWIBID MOJEIH,
BKJIIOYAasi pa3sHOrO POIA YUCIECHHBIE DKCIEPUMEHTBI, U YUCTO IIPU-
KJIaJHbIE 3afaud — TOJMyYeHHe rugporpadoB CTOKa C HEU3YYEHHBIX
0acceifHOB, MPOrHO3HAS OllEHKAa M3MEHEHUH CTOKa MOoA BIAUSHUEM
U3MEHEHUH JaHAWadTOB Y KIXMAara, ONEPATUBHBINA NIPOrHo3 (Kpar-
KO- U JOJATOCPOYHBIN) P pa3HbIX (pa3zax pexrMa cToka. Moaemu ofi-
HOBPEMEHHO IO3BOJISAIOT MMONYYUTh HHPOPMALUIO 00 3IEMEHTaxX BOI-
Horo GamaHca (0CanKH, CTOK, UCIIAPEHUE) U O MEPEMEHHBIX COCTOS-
HUS B pa3IMYHBIX TOYKAX OacceifHa (3amachbl BOAB! B CHEXXHOM IOKPO-
B€, BIaXHOCTh MOYBbI, YPOBEHb FPYHTOBBIX BOH). COBMECTHO C
TeOXMMUUYECKUMH U IKOJIOTMYECKUMU MONEAIMU MoIenu (GopMUpoO-
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BaHMS CTOKA CO3IAI0T OCHOBY ISt HAyYHOro 000CHOBaHMS MEPONPHUs-
TUI 110 OXpaHEe OKPYXaIollel cpeabl.

Moyzjenu cocpesoToYeHHbIe M pactpeiesieHHbIe

B niepByio ouepenn ciaenyeT pa3indarh 1Ba IPUHUMITMANIEHO Pa3HbIX
MOAX0Aa K OIMCAHHIO TPoLeccOoB (GOPMUPOBAHUSI CTOKA B PEYHOM
facceiiHe, KOTOPBI paccMaTpuBaeTcs Kak O0BbEKT KOHKPETHOI pea-
JIM3aLMy OOUIMX 33KOHOMEPHOCTE! 3TUX ITPOLECCOB U KaK HeKas M-
HaMuyeckas cucreMa. IlepBeIif moaxon HaIpPsAMYIO CBsI3aH C TpaAUIIU-
OHHBLIMU METONAMU PACYETOB U [IPOTHO30B CTOKA, KOTOPBIE OCHOBAHBI
Ha [OCTYJIaTe€ O BOCHpUSATMM OacceilHa Kak OJHOPOMNHOTO eIMHOIO
uesoro. OH Xe COXpaHSEeTCS M B TaK Ha3blBaEMBIX COCPENOTOYCHHBIX
MOJEJISIX.

XKenanue ydecTh MPOCTPAHCTBEHHYID HEOAHOPOAHOCTH ITOTOJBI U
JPYrUX ONpPEeAeAsioliUX CTOK (PakTOpPOB, T.€. BTOPOil MOAXOHA, IIPHUBO-
JIUT K pacIipe/ieIeHHBIM MOIEsIM. PaclipeneleHHOCTb 3/1eCh PacrnpocT-
paHsieTcsl Ha BXOI, MapaMeTphl, [TEPEMEHHbBIE COCTOSHUSI U OONBbIUIMH-
CTBO JIDYTUX M€PEMEHHBIX.

CyluecTByeT ornpefeneHue, NpeTeHayouiee Ha HeKOTopyio dyHaa-
MEHTAJIBHOCTb, Pa3Nuyusi COCPEAOTOYEHHBIX U pacnpeneIeHHBIX MO-
JieJIeit: TIEPBBIC ONUCHIBAIOTCS OOBIKHOBEHHBIMU nu¢hepeHIIMaTbHbI-
MU YpaBHEHUSIMU, BTOpBIe — AUdbepeHINANBHBIMU YPaBHEHUSIMU C
YaCTHBIMU ITPOM3BOAHBIMU. Takoe (OpMarIbHOE M B OOLIEM ciyyae
HEBEpHOE OIpeeleHHe ITOPOXKIAET HEKOTOPOe HENOYMEHHE, TaK KakK
€CTh MHOTO U APYTUX CIIOcODOB OMUCAHUS MOfeseil, ypaBHEHUS C Ya-
CTHBIMU MPOU3BOJHBIMHU C YCIIEXOM MOTYT OBITh 3aME€HEeHBl CHCTeMa-
MU OOBIKHOBEHHBIX Au(ddepeHInanbHbiX YPaBHEHUA, B alTOpUTMAaX
MOJENU eCTECTBEHHO MMPUCYTCTBUE AIINPOKCUMAUMI M peLUEHUI B BUIE
KOHeYHBIX (ayirebpanyecKuX U TpaHCUeHACHTHBIX) ypaBHeHHH. Y Bo-
obiie, HeoOXOMUMO pa3InyaTh OOOCHOBaHUE AITOPUTMOB MOJENH U
CaMM aJITOPUTMBI.

I CIIOXHBIX TIPUPOIHEBIX [IPOLECCOB BaXeH caM IPUHLUMII pac-
MpeaeAeHHOCTH, KOTOPBI MOXET ObIThH peaiu3oBaH caMbIMU pa3iny-
HBIMU CPENCTBaMH.

CoBpeMeHHas MareMaTrudeckas Monesb GOpMUPOBaHuUs CTOKa, 6e-
3YCAOBHO, HOJKHA OBITH pacnpenceHHoi. ToapKo B 3TOM Clly4yae BbI-
SIBJISIETCS peanbHasi BO3MOXHOCTh YYECTh BCE MHOT0o0Opas3ue npupo-
HBIX CHTYaUM# B Ipelesiax peyHbIX 0acceifHOB, 0COOeHHO OONBLINX 1
OuY€Hb OOJIBLIUX.

HexkoTopsie 06b1MH0 BbiAEJIsIEMbIE THITBI MOJe 1€

TCpMI/IHOHOFI/IH, CBA3aHHas ¢ MaTeMaTHUYeCKUM MOICINPOBAHUEM,
IMPOTHUBOPEYMUBA, HE BCErIa ONHO3HAYHA N HE ABJIACTCHA OGI_L[CI'IpI/IHﬂ-
Toii. bonee TOTO, HEKOTOPLIC MOHATHUA 34 ITOCIEAHNE T'OObl NPETEPIIC-
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JIX 3HAYMTEJIBHBIE U3MEHEHMUS, II03TOMY BCe BpeMs IPUXOIQMTCSI pa3-
JINYaTh YoTpebssieMble TEpMUHBL U TEPMUHBI LEJIECOO0pasHbIe.

CyluecTByeT MHEHHUE, YTO OINMCAHME INPOLECCOB HOPMUPOBAHUS
CTOKa CJEeNyeT pacCMaTpuBaTh KakK 3ajayy MaTeMaTHYeCKON (hU3UKHU.
A HexoTOopble, 0cO00 BhIAENSEMBIE 10 PAAY [IPU3HAKOB, MOJIEAH Ha-
3BIBaTh HGUNKO-MATEMATUYECKMMU. DTO OTHIONL HE ITPOCTOM U He 0e3-
OOMIHEIN BOIIPOC, OH YITUPAETCS B CYLUHOCTD PasIMyust MeXHy husu-
KOW 1 HayKaMu O 3eMIe.

®dusuka usyyaer npocreiuie 1 Haubonee oblye 3aKOHOMEPHO-
CTH sBJIeHUH ripuponbsl. OHa pacCMaTpUBaET 371eMEHTAPHBIE IIPOL{ECCHI
U sBJIEHUs], T.e. OCHOBHBIC, OUMUICHHBIE OT MHOXECTBA COIYTCTBY-
oUMX JeTtaneil, padMHMPOBAHHBIE, BBIIEEHHBIE U3 CAOXHEIX TPU-
POJHBIX MpOLeccoB U siBleHUl. PU3rKa COTepXUT OTHOCUTENBHO He-
GosnpIoe yuca0 GyHAaMEHTAIBHBIX TEOPUA, KOTOPHIE SIB/ISIOTCS KBUHT-
3CCEHLMENA 3HAHUH O XapakTepe (PU3MYEeCKUX MPOLECCOB U SIBIECHUH.

Iunponorus, Tak Xe Kak U Apyrue HayKu o 3eMie, pyKOBOACTBY-
eTcsl 3aKOHAMU OU3NKU, HO, CTAIKKBASCH C UCKIIOYUTETIbHON MHO-
roakTOPHOCTBIO U B3aMMO33aBUCUMOCTBIO SBJICHMI, BEIHYX/AEHA Ha-
XOIUTH O0Mee POCTHIC PELUECHUS U alllIPOKCUMALMM BISBISEMBIX 3a-
BucuMocTeil. Uctopuryecku, 0osiee paHHUM U OYEBUIHBIM TIPUMEPOM
MOXKET CIIYKMTh ITapaJUIeIBHOE BO3HUKHOBEHUE U CYIECTBOBAHUE JIBYX,
B 00LUEM-TO, O4eHb OJM3KUX APYT ApYry Hayk, KaK TMIpOMeXaHHKa
(pa3nen Gusnku) u ruapaBiauka. IlocieaHssl, B OTJIMYUE OT THUIPOME-
XaHUKH, OCHOBaHa Ha 0osiee NMPUOMMXEHHBIX 3aBUCHMMOCTSX, Yallue
BCEIO0 B OMHOMEPHOM pa3pelleHUM, U LIUUPOKO MCIIOIB3YET IMITUPH-
YECKHUE U MOoNny3MIupuueckue moaxoasl. Hemapom te Monenu ¢popmu-
POBaHMS CTOKA, KOTOPHIE BBIIBUTATUCEH B KadyecTBe (HU3UKO-MaTeMa-
TUYECKUX, B KOHEYHOM cYeTe, ITPH IOMBITKax 00Jiee MW MEHee LIU-
POKOTO MX MCIOJIB30BaHUS, IPUBOAWIM K BO3PACTAIOLIEN TaBUHE TIPO-
6seM. He cienyer npenebperarb npumMepaMy MCTOPUM HAYKH.

OdeHp M3BECTHBIA TEPMUH «KOHUENTYAIbHAs MOJEIb» BO3HUK B
CBsI31 C HEOOXOAUMOCTBIO YUYECTh, B IPOTUBOBEC MOIEISIM THIIA «4YeEp-
HOTO fUIMKa», UMerolmecs usndeckue rpencTabieHus o GopMupo-
BaHUU cToka. OTMEUEeHbl HEOCTaTKK KOHIENTYaIbHBIX MOeeil, Ta-
KM€ KaK HEODOXOAMMOCTb KaTMOPOBKU (MIEHTU(DUKALMU) TIapaMeTpoB
M OpMeHTaLus Ha KOHKPEeTHHIN Bogocbop. HeobxonuMocth usbasie-
HUS OT 3TUX HENOCTATKOB IIpMBeJa K MOSBACHMIO NOHATHS «huU3Uye-
cKu 00OCHOBaHHBIX» Mofeieil. CreneHs GU3UYECKON 0OOCHOBAHHO-
CTH — IIOHSTHE AOCTATOYHO HEONpEeAeNieHHOe, TeM 0ojiee 4TO MpHU
paboTe ¢ GpuanyecKu 000CHOBaHHBIMU MOJE/ISIMU MCIIOJIB30OBAHME Ka-
JIMOPOBKY IMApaMETPOB MPAKTUYECKU COXPAHHIIOCH.

JanpHeimunit xo cCOOBITHII IMpUBET K IOITapHOMY OOBEJUHEHHIO
TEPMHUHOB, B PE3yJIbTATE YEro MOSIBWIMCH IMOHSATUS «COCPEOOTOYEH-
Hble KOHUEITYAJIbHbIE MOJEIN» U «paciipeaesieHHble GU3NIeCKH 000-
CHOBaHHEBIe MoAeH». s Moaenell Xe, mpefHa3sHayeHHBIX He LIS OT-
JIeIBHBIX KOHKPETHBIX 0acceiHOB, a IMPaKTUYECKH IS JIIOOBIX Oe3 u3-
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MEHEHMS aJITOPUTMOB M KOMITBIOTEPHBIX NPOrpaMM, NpeajiaraeTcs Tep-
MHH «MOIEJHPYIOLLAst CHCTEMa»,

BunuMo noguepKuBaHUE KOHLENTYATbHOCTH MIH (DU3MIECKO 000-
CHOBAaHHOCTH, 3 TaKXe ITPUMEHMMOCTH MOME/IU Ui pasin4HbEIX Oac-
ceiiHOB, Bpsa JIU Lejecoobpa3Ho. Bee 3To He MOXET He TIPUCYTCTBO-
BaTh B JII0OOOH COBPEMEHHON Modenu (GOpMUPOBAHUS CTOKA.

Cucrema MoJelieil WM exuHas YHHBEPCAIbHAS MOJe)Ib?

YTo npeAroyTUTeNbHENH — cucTeMa MOJEIEN, pa3TM4YalouIMXCst 1o
BUY cTOKAa (TaJbId, NIOXIEBOM, NIOA3EMHBIIA) U PETHOHATIEHBIMU OCO-
OEHHOCTSIMM, WM Xe eAuHast oboOlueHHas YHUBEpCcaibHasd MOAE/h?
B ruaponornyeckoM Hay4yHOM coobLUeCTBE U3BECTHLl CTOPOHHMKM 000-
ux HanpabieHui. [opasno Gosiee CloXHOM, HO U GoJiee MEPCHeKTUB-
HOW 3anmadeif sIBASIETCS CO3MaHKE U HCIOJIB30BaHUE eqUHON MOJENU,
oOBpeuHsIOLIeH B cebe Bce BUAKI CTOKA, NMPUTOIHOM ISl pe4YHBIX 6ac-
CEMHORB J0DOBIX pasMepoB U WIg M000H NPUPOMHOM 30HBl U YYUThHIBA-
101eH BCe perMOHalbHbBIE OCOOCHHOCTH MMapaMeTPUYECKU.

[MpevmyniecTBa TAKOTO IMOAXO0A3 JUTL CTOPDOHHHMKOB KOHKYPHPY-
IOLLETO HAIPABJICHUSI HEMEIJIEHHO CTaHYT OYeBUIHBIMM, KOTIA UM I10-
TpeOyeTcsa «CKJIEUTh» CBOHM MOJEAU IJIT UX COBMECTHOIO UCIIOIb30Ba-
Hus1. Mnes cOopku nmoaxomsdiueit Moiesiu U3 pa3InyHBIX COYeTaHM 3a-
TOTOBJICHHBIX BIIPOK 3JIEMEHTOB (MOJIyJIeil) NMpeAcTaBRsieTCs] He TOJb-
KO TPYJAHO OCYIIeCTBHMOM, HO B Cjiydae MX HaCUJIbCTBEHHOIO
o0beIMHEHNsT Naxe upeBaTol mocieactBusMu. J1o0oil crnenuanucr
MOXET CTaTh B TYNUK HEPe/ 3a0auyeit: U3 KaKUX «CTPOUTENBLHBIX» OJI0-
KOB cjienyeT cobpaTh MOJEJb B KaXI0M KOHKpeTHOM ciy4ae? CrnenyeT
JIM, HanpuMep, IMOAKJIOYATh OJIOK, KOTOPBIHA IS JaHHOTO OacceiiHa
MOXeT «3apaboTaTh» OIMH pa3 3a cTo Jiet? U Tak Bo BceM. «[IpaBunn-
Hasi» MOJeJIb HOJIKHA OBITh PAaCCUMTaHa He TOJIBKO Ha OOLIIEHHBIE, HO
Y Ha J1r00ble 3KCTpeMabHbIe COOBITHS. VICTUHHYIO TOBTOPSAEMOCTD Ka-
KUX-TTM00 sIBJIEHUM MYCTh KOJIMYECTBEHHO OLEHUT MOJEND, 8 HE YEI0-
BEK C €ro alpMOpHBIMU Npeapaccynkamu. IIpu UMUTALIMOHHOM MoJe-
JIFPOBAHUM MOXHO BBIMTH NaXe Ha CUTYalMIO, KOTOpas B JaHHOM
MecTe BooOlLIe NToKa He Habnonanacs,

TIpusnunbl NPoeXTUPOBANMA MATEMATHYECKHX Moeel
dopMHpOBaHUA CTOKA

Bce nepeyuiciieHHBIE HUXKe TPUHIIMITBI OY€HDb BaXHbI, TaK KaK TOJb-
KO UX INOJHBI YYEeT MOXET NMPUBECTH K XKeJlaeMOMY pe3yibrary —
MOJIYYEHUIO paboTOCIIOCO0HOM Moaeaupyoueil cucteMbl. M, kak o-
YTK Bceraa OBIBAaeT, cpeyl STUX MPUHIIUTIOB eCTh OCHOBHOM, TIPU Ha-
PYLIEHHH KOTOPOTO 00 OCTaIbHBIX MOXHO yXe U He TOBOPHUTD.

1lepeuiii u 2na6Hb1l npuHYUR: MOJIENTH TOJDKHA OBITH afeKBAaTHA IpU-
pone. Kazamoce Obt, YTO 3TO €CTECTBEHHOE, JaXe TPUBHAJILHOE, MO0~
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JKEHHUE BBITNOJTHSETCS Bcerna wiM noytu sceraa. Ha camoM nene arto
Janexko He tak. Jaxe oTHOCUTENbHAs afeKBaTHOCTh, HE TOBODPS YXKeE O
NIOYTH TIOJIHOW, BCTpeYaeTcs MopasuTesibHo peako. st 6onee riybo-
KOTO M a[eKBaTHOrO0 MareMaTHYeCKOTO ONMUCAHUS OOBEKTOB MOIETU-
POBaHMS HEOOXOIUM TIIATENbHBIN MEPECMOTP HALLUMX IMPENCTABICHUIA
O CHUCTEME TUAPOMETEOPOJIOTUIECKHX ITPOLIECCOB, OOBENNHAEMBIX IO
Ha3BaHMEM «Ilpoliecchl (POPMUPOBAHUS CTOKa». OTBIT MOAEIMPOBAHUS
N10Ka3aJI, 4YTO OTCYTCTBYET KOJUYECTBeHHasgs MHGOpMALUsI O MHOTUX
CTOPOHAX SIBJIEHHIA, O KOTOPBIX TMAPOJIOrM IHPUBBIKJIA UMETH TOIBKO
KauyeCTBEHHOE M ITOBEPXHOCTHOE IMpeAcTaBieHue. bosee TOro, o ca-
MOM (POPMUPOBAHMM CTOKA M €r0 OCODEHHOCTAX B pa3IMYHBIX GU3U-
KO-TeorpauyecKux yCJIOBUSIX, O COMYTCTBYIOLIUX €MY MPOLECCaX MBI
334acTyI0 UMeEM UCKaXKeHHBIC WM JaXKe HeBepHble MpPeCTaBICHUS.
Tpebyercs aKCepUMEHTAIBHOE U TEOPETHUYECKOE BOCIIOJHEHME ITPO-
0eJ10B.

Bmopoii npunyun: nomxHa ObITH JOCTUTHYTA MAKCUMAJIBLHO JOIYC-
TUMasi TIPOCTOTA BCEX arTipOKCUMALMi U MaTeMaTUYEeCKUX OITMCAHHUT.
Boo0iiie BOIpoc 0 AOCTIDKEHMY PAaBHOBECHUS MEXY ITPOCTOTOM UM CIIOXK-
HOCTBIO IIPU TIPOSKTUPOBAHUU MOMEIU IMPEACTaBASICTCS OYEHb BaX-
HeIM. Bioku Moaenmu GopMHUPOBaHUS CTOKA JJIS pacdyeTa OTACBHBIX
YACTHBIX ITPOLIECCOB NO/DKHBI OBITh 3HAYUTEJBHO IPOILE, YeM CaMo-
CTOSITEJIBHBIE MOJENU, MpeaHa3HaYeHHBIE TONBKO UISI X OINMUCAHUS.
CrieqMaIMCcThl 110 OTAENBHBIM OTPACISIM THIPOJOTHM 4acTO MMEIOT
MPETEH3UH K aBTOpaM OOUIMX Mojeseill Mo ITOBOAY HEeNOCTaTOYHOM,
KaK UM KaXeTcs, CTEIEeHHU ITOAPOOHOCTH OMUCAHUS M3Y4aeMbIX UMM
MpoIecCOB. DTO — omacHoe 3a0ayxneHue. CoBMELIEHHE MTOAPOOHEH -
KX MOJAeNeH YACTHBIX IMPOLIECCOB B €AMHOM CUCTEME HEU3DEXKHO ITpu-
BOIUT K MpoBaiy. [pyras KpaiHOCT, — Ype3MEpPHOE YNpOIUeHUEe —
BJIeYeT 3a co0OM MOJIHYIO yTpaTy 3(EHEeKTUBHOCTH OT IPUMEHEHUS
MEeTONOJIOTHH MaTeMaTU4YecKOro MomeaupoBaHus. OKa3blBaeTcs, 4TO
MIPOSIBUTH TaKT U OECIIPUCTPACTHOCTD IMPH IMPOESKTUPOBAHUM MOIEH,
COXpaHSIs eMUHCTBO (hOPMBI M CTHIISL B Pa3IMYHBIX €€ YaCTSIX, HACTOJILKO
CTOXHO, YTO MOXHO TOJIBKO MeYTaTh O NMPUOJMXKEHUU K HIeay.

Tpemuii npunyun: NEPBUYHOCTH TUAPOJOTUYECKOM CYLIHOCTH pac-
CMarpUBaeMBIX SBJICHUIA Y HEAOMYCTUMOCTE JUKTaTa CO CTOPOHBI Ma-
TeMaTHYeCcKOro anrnapara. Ha nepBbsiit B3DISA TAKOTO NIPOCTO HE MO-
XeT OBITh, HO, YBHI, 3TO CJIyYaeTcs CAMIUKOM YacTO, ecjivM He Mmpeol-
JlagaeT.

Yemeepmotli ApuHYUN: MOJIEIb KOJDKHA OBITH OPUEHTHPOBAHA Ha pe-
AJTBHO MMEIOLLYIOCS METEOPOJIOTHYECKYI0 MHOOPMALIHIO.

IIambui npunyun: MPOEKTUPOBAHUE MATEMATHYECKOM MOJENH O~
3KHO COIIPOBOXIATHCS CHCTeMAaTH3aluell ee rmapaMerpos. [locnenHue
MPU3BaHbLl OTOOpaXarb OOBEKTHBHBIE (DU3MYECKHE XapaKTEPUCTUKU
BOIOCOOPOB, MO3TOMY OHM JOJKHBI IPUCYTCTBOBATb B JIFOOBIX MOJE-
JIaX hopMUpOBaHKs CTOKa. bosee Toro, 0e3 0obIIMHCTBA ITUX Mapa-
METPOB MOJIEJIH HEJIb3s CYUTATE pU3NIecKr 060cHOBaHHBIMU. MIcKITIO-
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YUTEJIPHO BaXKHa caMa BO3MOXHOCTb aNpUOPHOTO 3alaHMs MapaMer-
POB, KOTOPBIE UMEIOT KOHKPETHBIA (HUINYECKUIA CMBICT U IS OLIEH-
K KOTOPBIX CO3IaHbl JabOpaTopHbie M MOJEBBIE METOIBI, @ TakKXke
CIIOCOOBI U3MepeHnil ¥ BeryucaeHnid. tak, mapaMeTpsl MOIEIH 10~
>KHBI OBITH 06ODLIEHE! ¥ HOPMHPOBAHBI, COCTAaBUB OIIPEACJICHHBIN pa3-
nen 6a3pl JAHHBIX IS MOIEIMPOBAHUS CTOKA.

llecmoti npunyun: DOMKHO OBITH MTOATOTOBIEHO PYKOBOACTBO ITO
MCIIOJIB30BAHUIO JAHHOH MOJEUPYIOUIEH CUCTEMBl. DTO NOKHO HE
TOJIBKO ITOMOYBb BO3MOXHOMY ITOJI30BATEN0, HO U 0Ka3aTb OIpele-
JIEHHOEe TMCUMATUIMHUPYIOLIee BO3IEICTBUE HA pa3pabOTYMUKOB.

Co3nanue Cl0XHOA MOJETHPYIOMIE CHCTEMBI

Ilpexne yeM HPUCTYIIUTH K CO3JAHUIO COBPEMEHHOH THIPOJIOTH-
YecKoi Moaenupyloueil cucTeMbl, He00X0AMMO:

e pa3obpaTeCsa B IMPUYMHAX, KOTOPBIE MOOYXAAIOT BaC IPUCTYIIUTD
K CO3MIaHMIO HOBOM MOZEJIH;

¢ OTBETHTH Ha BOIIPOC — Y€M Bac HE YCTPAUBAIOT paHee CO3aHHbIe
moxenu?

¢ OUCHUTH — KAKHMM HACIMU M BO3MOXHOCTSIMM BBl pacnojara-
eTe, YTOOBI JOCTUYD ITPUHUMITHAIBEHO HOBEIX M JIYUILIUX PE3Y/IbTATOB;

s HaMETUTb IYTU NpeonoseHus (WIM OCO3HAHHOIO0 UTHOPUPOBA-
HUs?) CONMPOTUBIIEHUS JIIOACH, 110 pa3HbIM MPUYUHAM HEIOCPEICTBEH -
HO 3aMHTEPECOBAHHBIX B [IPOTUBOAECTBUN N3MEHEHUAM CYLIECTBYIO-
LETO IMOJIOXEHUSI B TUIPOJIOTHH.

ITpouecc co3gaHust MOAEIN OYEHb YCIOBHO BKJIIOYAET B cebsi He-
CKOJIBKO OCHOBHBIX 3TAIIOB.

1. TTodzomosumenvrotii 3man. JI1o0ble peKOMEHIAIMM YCIOBHBI U He -
onpeneneHHB. HeoOXonuMo 0cBOOOAUTECS OT IIAOJIOHHBIX WIIM IIPEN-
B3SITBIX BO33peHui. IToyesHbr Oecenbl Kak ¢ eJUHOMBIIUIEHHMKAMMU,
TaK ¥ ¢ MPOTMBHUKAMHM BallKX B3TIAN0B. HeobxonMo 03HAKOMITEHME
CO BCEM, YTO MMEET OTHOILEHME K JaHHOU npobieMe (g He THAPO-
JIOTOB — 3TO BCS TMAPOJIOTHS U MHOIO€ Apyroe).

2. Oman npoexmuposanus codepicamenvroli modeau. PopMyaIupona-
HHE NMPUHIMITOB U KoHHenuui. Co3naercs MpUHLMNIMAJIbHAS KOHIEI -
TyaJbHas cxeMma. 3aaaya pasnenseTcs Ha noasanadd. Oco3HalOTCs BCe
BONPOCH Hay4YHOit uaeoyioruu. IlpoBoauTcsa Habpocka HEKOTOPBIX pe-
weHud. OcyluecTBseTcss HOUCK HauboJiee YIaYHbIX alllIPOKCUMaLU.
BT10T 3Tann — BpeMs BBICOKOTO TBOpYECTBA, BAOXHOBEHHUS M 03ape-
HUU, BPeMsl COBEpLUEHMS BO3MOXHBIX OIIMOOK, IMPOSBIEHHUS Y30CTH
MBILJIEHUS U MOABEPXKEHHOCTH OOLUEMPUHSTEIM 3a0MyKICHUSIM.

3. Oman koncmpyuposanus mamemamuueckoi modeau. Cosnanue cu-
CTEMBI AITOPUTMOB. CoCTaB/IEHHE KOMITBIOTEPHBIX IIPOrPaMM M KX OT-
JIaJIKa.

4. Dman agmopckoeo uccaedoganus pabomocnoCOGHOCMU NOAYHEHHOU
Mmo0eau. VicriBiTaHue MOZIENH B IIPENe/IbHBIX U YTPUPOBAHHBIX YCIOBUAX.
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Peanuszanusa Momenu Ha IpUMEPE KOHKPETHBIX DEYHBIX OACCEMHOB,
HaXOJSIUIMXCS B PasJIMYHBIX MPUPOAHBIX 30HaX. IIpoBeneHue pasHoro
poa YMCIEHHBIX 3KCITEPUMEHTOB.

5. Oman nenocpedcmeennozo Mooeauposarus hpoueccos cmoka. BTo
uccenoBarespekas (WM NpUKIafHas) AeATeIbHOCTD, PAIAU KOTOPOMH
M cOo3IaBajiach MOfENb. BpeMsi UCIIONb30BaHUsI MOMEIU MOXET OBbITh
PacTSIHYTHIM U IIPEPHIBUCTBIM. 3alaull MOAEIUPOBAHUSI MOTYT OBITh yXe
CaMbIMU Pa3IMYHBIMU. [TOCTEMEHHO HAKATUIUBAIOTCS OIBIT MOJAEMUPO-
BaHUS M MaTepHajbl ero pe3yjIbTaToB.

6. Iman unmepnpemayuu pe3yabmamos MoodesupoeaHus. DTo BpeMsi
BBIBOJIOB, 00001ieHM, cucTeMaru3anuii. BoaMoXeH BBHIBOL O XKeJja-
TEJILHOCTU MOJACPHM3aLUU MOIEJIH.

IIpu cepre3HOil ITOCTAHOBKE PELIeHUs NMPodeMbl HEM36EXHO I10-
cJIeoBaTe/IbHOE MOSBJIEHHEe HECKOJBKMX Bepcuil Momenu. Toraa mo-
CJIeI0BaTEJILHOCTD BHIIEJIEHHBIX 3TAIOB JOJDKHA [TOBTOPSTHCS BHOBb U
BHOBB, BO3MOXHO C JPYTMMM COOTHOLUIEHUSMM 3aTpaT MHTEJUIEKTY-
JIbHOM SHEPrUH 33 OTAEJIbHBIE 3TAIKI.

ITpusuMnHEaNbHO PAa3IMYHbIE MOJETH PeYHOro bacceiina

Kaxnoit Mmonenn ¢GopMHUpOBaHUS CTOKA COOTBETCTBYET CBOSI MOJEIb
peuHoro 6acceitna. ITocneHuit mpeacTasisieT cO0OM CUCTEMY 3MEMEH-
TapHBIX BOAOCOOPOB — ITOBEPXHOCTHEIX U TTOA3EMHBIX PA3TUYHBIX SIpY-
COB. DJIEMEHTAapHBIM MOXET OBITh Ha3BaH BOJOCOOp C OHUM Hepas-
BETBJIEHHBIM TAJIBBEIOM Y IOJHOXUS OOpalll€eHHBIX K HEMY CKJIOHOB,
KOTOpEIE, B CBOIO OYepe/b, MOTYT OBITh Ha3BaHLI AJIEMEHTapPHBIMHU.

Cnocob ormucaHMst Ipolecca ABMXEHUsI BOIBI B peYHOM OacceiiHe
OOBIYHO OMpenessieT U CTPYKTYPY MareMaTH4YecKoi monenau ¢hopMu-
pPOBaHMS CTOKA B LIeJIOM. 3a/a4ya pacyera CTEKaHUsI BOABL B IIpeeIax
Oacceitna s pacyeTa ruaporpada cToka CBA3aHa ¢ HEO0XOIUMOCTBIO
«IepeHoca» TEeKYLIUX MHTEHCHMBHOCTEl CTOKOOOpa3oBaHUsS B y3jax
MPOCTPAHCTBEHHOM PaCYETHOM CETKH B 3aMbIKatoluuit cTBop. IIpocTpan-
CTBEHHOE MHTETPUPOBAHUE ITHUX UHTCHCHUBHOCTEH C YYETOM COOTBET-
CTBYIOILErO CIBUIa BO BpEMEHH, 00YC/IOBEHHOTO JOOEeraHueM cTeKa-
JoLUEell BOABI, K BEIET K IOJYYECHMIO ruaporpada cToka.

CyiecTByeT 1Ba MPUHIMITUAIBLHO Ppa3IMYHBIX IIOIX0Aa WIS pelle-
HUSL 3TOU 3a1ayu.

ITodxod 1. OcHOBHOE €ro colep:XaHue — 3TO HENOoCpeICTBEHHBI
IIPOCTPAHCTBEHHO-BPEMEHHOM ITOCIeJ0BAaTEIbHEII pacyeT IBHKEHHS
BOIKI B mpenesiax bacceHa.

Kak onucsiBaTh 1mpouecc NBHXeHHUs BOABL IJISI PeaJbHbIX PeUHBIX
GacceifHOB — ManbIX, CpeIHUX M Oonpiuinx? BOT anbTepHaTuBHbIEC Ba-
PHAHTHL:

1) Bectu pacyeT aJ1 BCex JIEMEHTAPHBIX CKIOHOB DacceliHa;

2) mesath 3TO BBIOOPOYHO TOJIBKO IUISL OTHENIBHBIX, COOTBETCTBY-
IOLUMM 00pa3oM OTOOPAHHBIX 37IeMEHTAPHBIX CKIIOHOB;
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3) UTHOPUPOBATH CYLIECTBOBAHME 3/IEMEHTAPHBIX CKJIOHOB U BECTHU
pacyer Ui YKPYITHEHHBIX TUTOLIakei.

KaxoMy M3 3THUX BAPUAHTOB JOJKHO OBITH OTAAHO NpennoyTeHue?
ITepBoIil IpeACTaBISETCS YTOIMYECKUM, ITOCKOJIbKY KOJIMYECTBO 3Je-
MEHTapHBIX CKJIOHOB B pealibHbIX 0acceilHax Ype3MEPHO BENMMKO: Ha
wiow@anyd 1000 kM2 UX OOBIYHO HACYMTHIBAETCS B 3aBUCHUMOCTH OT
IPUPOIHOR 30HBI OT 1 0 5 Tohicay. TpeTuil BapuaHT, Ka3ajioch OBl
CaMbIil HEpa3yMHBIH, MCITOJB3yeTCA Yalle Bcero. 3aMeHa OOJIBLIOro
MHOXECTBa 3JIEMEHTAPHEIX CKJIOHOB MaJIblM MHOXECTBOM Pacy€eTHBIX
IUTOCKOCTEN COIMPOBOXIAETCH ONPENeIeHHBIMU HHGOOPMALUOHHBIMU
rmorepssMu. I'MaBHAast U3 HUX — OTO CHJIBHOE 3aHIDKEHHE YKIOHOB M
MHOTOKPAaTHOE IpeyBeIMYeHre INTMHBI CKIOHOB. TlocnencTBus Takoi
aKIUK THIPOJIOTY OYeBUIHEL.

TaknMm 00pa3zoM, BOIPOC VITUPAETCS] B COOTBETCTBUE CTPYKTYPhI
MOBEPXHOCTH OacceifHa B MpHUpPOJE U B MOJEIbHOM Mupe. MonebHast
CTPYKTYpa OOBIYHO IMOAYMHEHA NBYM OCHOBHBIM TPEOOBAHUAM: OTO-
Opa3uTh XOT4 66l B OCHOBHOM MHIMBHAYAJIbHEIE 0OCOOEHHOCTH Dacceii-
Ha U, [JIaBHOE, OIpENeNUTh ITyTH U YCJIOBHs CTeKaHUsI BOABI, BBOAS
XeJIaTeIbHbIE YITPOUIEH M .

IIpakTuka MOIeaMpPOBaHU ITPOLECCOB CTOKA COAEPXKUT HE TaK yX
MHOTO BapHMaHTOB AIMPOKCHUMAIIMU MOBEPXHOCTH OacceiHa. OOBIYHO
3TO Habop IUIOCKOCTEH KBaJAPAaTHOM WM MPSIMOYTOJIBHOK GOPMBI, CO-
OTBETCTBYIOLIMM O00pa3oM OpHEHTHPOBAHHEIX B IpocTpaHCcTBe. Yarie
BCETO ITPY 3TOM HCIIOJIB3YETCS pABHOMEDPHAS IPSIMOYTOJIbHAs CeTKa, a
pevHasi CeTh U BOAOPa3/ieJisl MPEACTABIAIOTCS OTPE3KaMM IIPSIMBIX JIH-
HUI, apauIejbHBIX OCIM KOOPAUHAT. PaccMaTpUBaIMCh U HEKOTOPEIE
KPUBOJIMHEWHBIE MOBEPXHOCTHU. s psina ruapoJioroB bosee IpuBie-
KaTeJpHa pa30uBKa IUIOIAAM OacceilHa Ha KOHEYHEIE 3JIEMEHTHI C
y4yeToM Tornorpaduu, JaHAadTHON CTPYKTYPEl M KOHGUTYpALMY THI-
porpaduueckoi ceTH.

Hrak, ocHOBHOE colepXaHUe JaHHOTO MOAX0Ja — 3TO Yallle BCEro
YUCIeHHOe pellleHue AudbepeHIHaTbHBIX YpaBHEHUH ABUXKEHUSI U
HEPa3pbIBHOCTH — JBYXMEDHBIX M OJHOMEDPHBIX — I Bcex 0e3 Hc-
KITIOYEHMST 3¢ MEHTOB NIPOCTPAHCTBEHHOM JUCKpeTU3aly bacceifHa.

TTodxod 2. OcHoBHas Hesl 3TOTO MOAX0Aa — IIOCTYIMPOBAaHUE TOrO
¢akra, YTO HEKOTOPAs YIIOPAIOYEHHASI CUCTEMA TOYEK, PACITONOXKEH-
HBIX B Ipeaesiax BOJAOPa3IeNbHOTO KOHTYpa OacceiiHa, OOBEKTUBHO
CITOCOOHA MPEACTABATE 3TOT 6acceliH. ITo3TOMY 3TH TOYKH MOIYT OBITH
Ha3BaHbI «peIpe3eHTaTUBHBIMU». B KOHEUHOM cueTe, CTOKOBEIE Iepe-
MEHHBle MOTYT OBITH BBHIYMCIIEHBI I KaXIOM U3 perpe3eHTaTUBHBIX
TOYEK, @ 3a8TeM C HEOOXOAMMBIM BPEMEHHBIM CABUTOM (BpeMst nobera-
HUS) IPOCYMMHUPOBaHBI IS OacceiiHa B 11eJI0M. BapUaHTOB ynopsao-
YEeHHOCTH PEITPE3CHTAaTUBHBIX TOYEK HE TaK YX MHOLO.

B ruaponoruyeckoM MoOneIMpPOBaHUHM IPAKTUYECKU MOHOITOJBHO
MPUCYTCTBYET PaBHOMEPHasl TMpPsAMOYroJibHas cerka. bosiee momgxons-
el gBJsIeTCS FeKcaroHajbHast, oONafnamliass TeM CBOHCTBOM, uToO
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KaXJasi TOYKa yhajgeHa OT LIeCTH COCEIHMX Ha OAVMHAKOBBIE PACCTOS-
nusi. ToYyku, OTBeyaolide ITOMY YCIOBUIO, BO3HUKAIOT IMpPH Iepece-
YeHMU NoJ yrioM 60° AByX cucTeM HapamieabHbiX JUHU. Ecnu Bce
COCEIHNE TOYKU COEQUHUTD IPIMBIMU TUHUAMHU, TO BO3HHKAIOT Ipa-
BHJIBHBIE 1HECTUYTOJILHUKM, KaXNbld M3 KOTOPBIX COCTOMT U3 LIECTU
PaBHOCTOPOHHMX TpeyroJbHUKOB. M3 reomerpuut M3BecTHO monoxe-
HME, YTO U3 PABHLIX BBHITYKIBIX MHOTOYTOJIBHUKOB C YUCIOM CTOPOH
OoJbllIe HIECTH yXE HEJIb3s COCTABUTH MO3auKH (MO3anMka — MHOXe-
CTBO MHOTOYTOJIBHMKOB, LIEJHKOM M 0e3 HakIagoK MMOKPHIBAIOIIKX
IJIOCKOCTB).

Kaxnoit penpesenratuBHoil Touke (PT) coorBeTcTByeT omnpene-
JIeHHas «rtopkoManaHasg» mowans (PT-mnowans). PT xapakrepusy-
eTCS KOOpPAMHATaMM, BBEICOTOM Hal YpOBHEM MOps, OpHUEHTAI[UEH,
YKJIOHOM M B IPMHUMIIE MOXET ObITh OTOXAECTBIEHA C «TOYKOM» Ha
MectHoctu. [Toaxon 2 1o cpaBHEHMIO ¢ moaxonoM 1 o6azaer nmopasu-
TEJIBHOH ITPOCTOTOM.

Conepxanue mozeneit GOPMUPOBAHUA CTOKA

T'uaponoruyeckoe coaepxXaHue MONEIEH TUKTYeTCs] caMoi MpUpo-
noil. JIpyruMu cnoBaMy, Bech KOMIUIEKC MpPOLIECCOB (HhOPMUPOBAHHUS
CTOKa UMEeT CBOM aHAJIOTH B MOJEJHMpYIolueld cucteMe — ONOKHU OT-
JEeTBHBIX YaCTHBIX MpoueccoB. [TocnenHue mepeyucaeHbl HUXe.

1. BeimageHUe DOXISL UM CHera.

2. O6MeH MOBepXHOCTH OacceiiHa U atMochepsl TEIIOBOI 3HEp-
rue.

3. [NepexBat 0CafiKOB PACTUTEILHBIM ITOKPOBOM.

4. @opMUpOBaHKE, U3MEHEHME, TATHUE M UCUE3HOBEHUE CHEXHO-
ro moxkpoga. Bonoornaua u3 cHera.

5. HayasipHBbI€ TIOTEPH CTOKA, MHOUABTPaLUs U GOPpMUPOBaHUE I10-
BEPXHOCTHOIO CTOKA.

6. 3anepXaHUe YacTH MOBEPXHOCTHOTO CTOKA B O€CCTOYHBIX OTPU-
1aTeJIpHBIX HOpMax MUKpoOpenseda CKIOHOB.

7. JJuHaMuKa BOJABI Ha MOBEPXHOCTH CKIIOHOB.

8. JInHaMuKa MOYBEHHLIX BOX (SBJIE€HMA B HEHaCHILUEHHOMW 30HE).
da3zoBbie repexos! BOAs! B MoyBe. PopMUpOBaHUE MOYBEHHOTO CTOKA.

9. Ucnapenue.

10. JluHaMuKa TOA3EMHbIX BOJ pa3jiNyHbIX APYCOB (SIBJICHMS B Ha-
chllleHHoM 30He). DOpMUPOBaHHE MOA3EMHOTO CTOKA.

11. JuHaMuxa BOIBI B PYCJIOBOi1 CETHU PEYHOI0 bacceiiHa.

12. CToK B 3aMBIK3IOUIEM CTBOPE.

Jlns pacripeeIeHHbIX CUCTEM MOAEAMPOBAHME 3TUX IIPOLIECCOB BE-
JIeTCA B KaXKIOM y3JIe IPOCTPAHCTBEHHOM CETKU WJIM B KaXIOi pernpe-
3eHTATMBHOMN TOYKE OTAEIBHO. BTH BEIYUCIIEHUS OPTAaHU3YIOTCA B ITep-
Bolt cucreMe 0710KOB. BTOpasi cucTteMa COAepXKUT pasHOro poAa CyM-
MMPOBaHUsI, OCPEIHEHHU U JIpyrue ollepanuy, o0benuHAIOLME pe-
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3YJIbTATHl MOACTMPOBAHMS IIEPBOIL CHCTEMEI B ¢IMHOE [[e10€e. B pamkax
TPETHEH CUCTEMBI MOABOASTCS UTOTH MOACIIMPOBAHUSA U OPTaHU3YeTCS
HudpoBas u rpaduyeckas BHIXOJHasT MHPOpMAIUSL.

Wrak, nepeyeHs MomeIMpyeMbIX IPOLIECCOB ISl Pa3IMYHBIX MOJIe-
Jiel MpUONU3UTENbHO OOMH U TOT Xe. IToHMMaHue aBTopaMu Moaeneit
MPOTEKAHMS MTPOLIECCOB GOPMUPOBAHUS CTOKA YX€ NAJEKO HE OIHO-
3HayHO. Y, HakoHel, anIpoKCMMalUy KOJINYECTBEHHBIX 3aKOHOMEP-
HOCTEH ¥ OpTaHMU3alMsI CTPYKTYPBI MOJeJIEl MOTYT Pa3nuyaThCs ypes-
BbIyaiiHo [6, 13, 14].

Kaxmyio Momenb B Kakoii-TO CTeMeHd XapaKTepu3yeT KOJIWYeCTBO
U IepeyeHpb BEJUYWH Pa3HOro poja, HAIMOJHSAIOIUUX €€ aJrOPUTMBEL.
HexoTtopble BeTMYMHBI CIEAYET BHIASTUTh U KiacCuPUIMPOBATH Ciie-
JIYIOLIUM 0Dpa3oM:

1. KoHcTaHTHI (HarpuMep, COTHeYHast TOCTOSIHHAs! WM IJIOTHOCTE,
yIenbHas TeINIOEMKOCTD, KO3¢GGUUUEHThI TEIUIONPOBOAHOCTH, YAEIb-
Hasl TeIU10Bast SHEPTUS (a30BbIX I1EPEXOAOB BOIKI U JIBAR).

2. YCIIOBHBIE KOHCTAHTBI — KOHCTAHTBI, IPUHSITHIC TAKOBBIMHU TOJIBKO
B paMKax KOHKPETHBIX MOJIesIei.

3. XapakTepuCTUKHU OacceilHOB MIH OTAEIBHBIX UX 3JIEMEHTOB M «TO-
yek» (HarpuMmep, KOOPAMHATHI, IUIOLUAAM, IJIMHBI, TIYOUHBI, YKIO-
Hbl, OpMEHTALMU, BBICOTHI Hal YPOBHEM MOps).

4. TTapameTpsl — ONpeAe/IeHHbIE YUCIOBBIe KOXGhPULINEHTH B al-
TOPUTMHUUECKHX CUCTEMaX MOJIe/Iel, TOCTOSTHHBIE JUIS KaXXIOro 00beKTa,
HO M3MEHsIolMecss OoT OacceifHa K OacceliHy B 3aBUCMMOCTH OT UX
OCOOEHHOCTEH.

5. [TepeMeHHbIe COCTOSTHUST — BEJIMYMHBI, 3HAYEHUS KOTOPBIX B KaX-
JBIH TaHHBIA MOMEHT BPEMEHHM XapaKTEpPU3YIOT COCTOsIHME OacceiiHa
WM €ro OTHEJBHBIX 3JIEMEHTOB (HAIpUMeEp, KOJUYECTBO BOIABI MU
JIpJa Ha MOBEPXHOCTH DacceifHa, B 1oyBe, B ITOA3EMHBIX BoAax, B pyc-
JIOBOM CeTH WIM TeMITepaTrypa cHera, ITOYBBI, BOALI). 3alaBaeMble MpU
MOJEJTUPOBAHUM HAYaJIbHBIC YCJIOBUS OIpPENEISIIOTCS 3HAYCHUIMU
MMEHHO ITePeMEHHBIX COCTOSHHUIA.

PexumMbl MoaeMpoBaHUs

VYHuBepcanbHele Gusnyecky 060CHOBaHHbIE paCTIpEeIEHHBIE MO~
JETUPYIOIIME CUCTEMBI IIPU3BAHBI CIIOCOOCTBOBATH PEIIEHUIO 1LHPO-
KOTO KpyTa TMJpOJIOTHYeCKUX 3a1a4. B NpuHIMIIEe IpH MPOEKTUPOBa-
HUM ¥ KOHCTPYHPOBAHUU TAKUX CUCTEM JOJIXKHA OBITh IIPEIYCMOTpEHA
BO3MOXHOCTb UX MCITOJIb30BaHHUS B CAMBIX Pa3JIMYHBIX pexumMax. ITo-
CJeIHUE MOTIYT OBITh KIacCUGMUIMPOBAHEI CIEAYIOIIUM 00pa3oM:

1. ITo gopme u cywpocmu modeauposarnus:

» 1ETEPMUHUPOBAHHLIN (KaNeHOAPHBINA, XpPOHOAOTUYECKUI) — MO~
JydyeHue ruaporpadoB CTOKa;

s JeTePMUHHUPOBAHHO-CTOXAaCTUYECKUN (AMHAMHMKO-CTOXacTUYe-
CKUI{) — ITOJlydJeHUe KPHUBBIX paclpelesieHUs XapaKTEPUCTUK CTOKa
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(ronOBBIX, CE30HHBIX, MECSIYHBIX, CYTOUHBIX, MAKCUMAIbHbBIX, MUHU-
MaJIBHBIX pacXOI0OB).

2. ITo cnocoby nonyuenus 6xo00HOU Memeoposo2utecKoi UHGopmayui:

* UHTEPHOJSLUMOHHBIA — HCIOJIb30BaHUe JAHHBIX HaOJI0neHui
METEOPOJIOTHYECKUX CTaHUH;

® CTOXaCTUYECKUH — MOAEINPOBAHNE METEOPOJIOTUYECKUX SIIEMEH -
TOB C MIOMOILBIO CTOXaCTHYECKON MOJENH ITOTOMBI;

* IIPOM3BOJILHEIA — HAa3HAaYEHUE UCKYCCTBEHHBIX, B TOM YHCIE U
HepEanbHBIX, NAHHBIX B HEKOTODHIX CHElMaNbHBIX LEJIAX, CIIoco0-
CTBYIOWIMX YIIyOJIeHHIO MPENCTABIEHU O npolueccax hopMUpPOBa-
HUS CTOKa.

3. Ho yeaam modeauposarus:

* TECTOBBIN — IpOBEpPKa pabOThl MONENIM B YCIOBUAX YIIPOLUEHHOM
Y YTPUPDOBAHHOM CUTYaLU U,

¢ ONTUMU3aUMOHHBIH — OLIEHKA I1apaMeTpOB MOJENN OOpPaTHBIM
IyTeM;

¢ €CTECTBEHHBII — MOJEJIMPOBAaHUE B €CTECTBEHHBIX NMPUPOIHBIX
YCIOBUSAX;

¢ CPaBHUTEJIBHBIM — €CTECTBEHHBIN PEXUM, pAaCIIMPEHHBI B IUIa-
HE COMOCTAaBJI€HMUs CMOIEIUPOBAHHBIX ¥ HabJIONEHHbIX JTaHHBIX U I10-
JIYYEHUSI COOTBETCTBYIOIIMX KPUTEPHEB KAUECTRa;

¢ UMUTALMOHHBIA — MPOBeJeHUE DKCIEPUMEHTAILHBIX PacueToB,
4TOOBI MOHSTH ITOBEJEHUE DacceiiHa KakK IPUPOIHON CUCTEMBI, B TOM
Yyycjie B IMPENIOJIOXUTEIBHO M3MEHEHHBIX JaHAImadTHRIX U (MiIn)
KIMMATHYECKUX YCIOBUSIX;

¢ 3KCIIEPUMEHTANBHBI — IPOBEACHUE YMCICHHBIX 3KCIIEPUMEH-
TOB IUISI BBISIBJIEHHS pabOTOCIIOCOOHOCTH MOAETU B UICATU3UPOBaH-
HBIX, B TOM YHCJIe U HEPEAIbHBIX, YCAOBUSX;

¢ MIPOTHOCTUYECKUI — 3KCTpamonsuuss ruaporpadoB CTOKa WU
MOJYYEHUE YCJIOBHBIX KPUBBIX paciipeie/IeHUs] XapaKTEPUCTUK CTOKa;

¢ O0yYarOUWIMN — HCIIOJB30BaHMUE MONEIM IS M3YYEHUs ITpouec-
coB (HpOpPMUPOBAHUA CTOKA U (DYHKIMOHUPOBAHUSI MOACIH;

o MPE3eHTAUUOHHBIA — WUTIOCTpalusi BO3MOXHOCTEH Monenu U
ocobeHHoCTell ee paboTEHI.

B 3aBUCMMOCTH OT IIOCTaBJICHHOM 3aIayl HEOOXOOUMEI COYeTaHUS
Pas3JIMYHBIX PEXUMOB — 110 OJHOMY U3 KaXJOTO Kiacca.

OcxoBHBbIE YPABHEHHUS JUHAMHKH BOJbI B Dacceiine

IToutu OOLIETIPMHSTO, YTO B paMkax Gu3nyecku oO0OCHOBAHHBIX
MoJieJiell IMHAMMKa BOJBI B peyHOM 0OaccelfHe onpenessercss Habopom
YpaBHEHUI ¢ YaCTHBIMM MPOU3BOJHBIMU, TAKMMHU KaK ypaBHeHue CeH-
BeHaHa Wi KMHEMATMYECKOM BOJIHBI JUISI IIOBEPXHOCTHOTO U PYCJIO-
BOrO CTeKaHus, ypaBHeHUe Puyapiaca mWis ornmucaHus ABMXKEHUS I1O-
YBeHHBIX BOA M byccuHecka — mon3eMHBIX. OfHAaKO MMEHHO 31eCh
3aJI0XEHBI IIPUYMHBI MHOTHX HECOOTBETCTBUI M IIPOTHBOPEYUIL B pac-
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MpeAeneHHOM MOIETUPOBAHUA CTOKA. STO CBUACTENLCTBYET O Hebla-
rOMOJIYYMHU B COBPEMEHHBIX TEOPETUUSCKHKX IPENCTABICHUSX O IIPUPO-
11 TUAPOJIOTUUECKUX SIBJICHUH.

Kaxk yxe oTMe4yanoch, ONHO U3 HEHTPANBHBIX MECT B MOENsX Hop-
MUPOBaHKsi CTOKA 3aHMMAIOT GJIOKM CTEKAHUsi BOJbI B IpeleiiaX pey-
HbiX GacceitHoB. Ilenesas QyHKUMsi TaKuX OJIOKOB — [1aTh BO3MOX-
HOCTb OLIEHUTH IIPUTOK BOJibl B PYC/IOBYIO CETh U JaJlee N0 NMocienHei
B 3aMbikaiowui cTeop. IIpU ocMBICTMBAHUM TOTO, KaK 5TO Jejaercs,
OpocaroTcs B [jla3a MHOTHE MPOTHBOPEYMS U MapagoKChl.

Bribop MaTeMaTM4eCcKOro anmnapara JOAXEeH COOTBETICTBOBATH MO-
CTaBJIEHHO# 3amavye — He ObITh HEAOCTATOUHBIM, HO U HE OKa3aThCs
Ype3MEPHBIM.

Tlpu pelwuenuu 3agayu pacyeTa CKJIOHOBOIO U PYCJIOBOTO TEYEHHUS
BOJBI, KaK M TOYTH BCErja, BO3MOXHBI JBa MoAXoja: nuddepeHu-
aJIbHBIA M MHTerpabHEIA. A8 repBoro TpedyeTcss TUTaHTCKOe KOJIM-
4eCTBO HH(pOPMALMK 06 YKIOHAX, MOPQOMETPHH U «LIEPOXOBATOCTU».
CiieilyeT OTYETIIMBO ITOHMMaTh, YTO 3Ta UHGOPMALUS OTCYTCTBYET M
MEepCTIeKTUB ee TojydeHus: HeT. JIyqlle 3a1ath BONpoc: HEOOXOOHUMO
JIM TIOJTYYUTD B pe3yabTare CIOXHBIX U JUIMTENbHBIX BEIYUCICHUI TIpO-
MEXYTOUHBIE CBEJIeHUS B BUjE TOJEW (ABYXMEpDHBIE MOJENIM) MIIM
MI0JIOC ¥ JIMHUM (OTHOMEpHEIE MOJENIN) CTeKaHUs1? STOT BOIpoOC Cie-
JIYET CBA3aTh C ABYMS JPYTHMU, 0OJiee YACTHHIMHU.

IlepBBIft M3 HUX: JUIS YEro HYXKHBI 3T IOJISl, MOJIOCHI U JTUHUHU?
Eciy TOMBKO JJI1 MTOTOBOM OIIEHKU CYMMapHOTIO TIpMTOKa B pYC/IO-
BYIO CeTh M 3aMBIKAIOLIMI CTBOpP, TO UTpa HE CTOUT CBed. s 3TOro
TpebyeTcsl OMMcaHHUe Tpouecca C APYTOil CTeNeHbOo MOAPOOHOCTH.
Hcronb30BaHue B 9TOM CIIydyae MHTETPAIbHBIX CKJIOHOBBIX XapaKTepH-
CTUK BMecTo nupPepeHIIHATbHBIX SIBISETCA CKopee O71aroM, 4yeM He-
JIOCTATKOM.

BTopoii BOIpoc: MOTYT JIM MOJIYYEHHbIE B pe3yJIbTaTe pACYeTOB Kap-
THUHBI CTeKaHMS OBITh COTIOCTABIICHBI C PeabHO CYIIECTBYIOIUMHU? VBBI,
Her... [IpocTpaHCTBEHHO-BPEMEHHBIX HAOMIONCHMM 38 CTEKaHMEM BOLLI
Jlaxke TOJTBKO IO NTOBEPXHOCTH CKJIOHOB HUKTO He BejeT. 31eCh BO3HU-
KaeT ell¢ OXHO TPOTMBOpEYHUE: ITOIMBITKY MPUMEHEHHS, HaTpUMep,
IBYXMEpHbIX YpaBHEHUM NBUXEHHSA BOABI HA IOBEPXHOCTU BOIOCOO-
DOB COTIPOBOXIAIUCH UCIIOJIB30BAHUEM PACUETHBIX MPOCTPAHCTBEHHBIX
1 BpeMEHHBIX HHTEPBANOB, COBEPLUEHHO He MpUeMIEMBIX IS OfIUCa-
HUS ASUCTBUTE/IBHONM CUTYAllMM Ha CKIOHaX. B camMoMm nene, rayOuHbL
[TOBEPXHOCTHBIX CKJIOHOBBIX [IOTOKOB U3MEPSIIOTCS B MUJUIMMETpPaxX U
CaHTHMETpPaX, ITO3TOMY ITPOCTPAHCTBEHHBIN HIar HOJDKEH OBITh JUILD
Ha NOpsNOK Oonblite.

TIpuMephl Xe U3 MPaKTUKK IBYXMEPHOTO MOIEAUPOBAHUS CBULE-
TEJILCTBYIOT COBCEM O Ipyrom nopsiaxe nugp. [Ipuxoqurcs npu3Harh,
YTO 3a/1aya BBISIBJICHUSI UCTMHHBIX 3aKOHOMEPHOCTEH CTeKaHMs BOJbI
TIO ECTECTBEHHBIM TIOBEPXHOCTSIM CKJIOHOB JlaXe He MocTabjleHa. Bbl-
COKOE BPEeMEHHOE pa3pelieHre BEIMHCIUTEIbHBIX MOJEIEN SIBIIAETCA B
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JEUCTBUTENIbHOCTY WIIIO30PHBIM, NTOCKOJIBKY MPOLECCHl MAJIOTO Bpe-
MEHHOTO Maciutada CIIaXMUBalOTCs IpyOLIM MPOCTPAaHCTBEHHBIM pa3-
pelieHUeM. A KaKoii MOLHBI 32CJIOH IOCTABIIEH JJI1 MOAEINPOBaHUS
OonbluMX GacceiHOB!

Takum 06pa3om, TMAPOTpadbl MPUTOKa K PYCAOBOM CETH U CTOKA B
3aMBbIKAIOLIEM CTBOPE SIBIISIOTCA Pe3yJIbTATOM MHOTOKPATHOTO OCpeNi-
HEHUS JIOKAJNBHBIX MOJETBHBIX MPOLECCOB CTEKAaHMS MO CKJIOHAM M
PYCJIOBOM CeTH, aleKBATHOCTb KOTOPBIX NMPUPOJHLIM HHYEM HE IOJ-
TBepxAeHa. Co3naeTcs BNeYaT/IeHME O KpaifHeil HelenecoobpasHOCTH
CTONb OUbhepeHUMPOBAHHOIO OMUCAHUS NPOLIECCOB CTEKAHUS, MO-
CKOJIBKY €JMHCTBEHHBIM KpUTepueM paboToCoCOOHOCTH MOJEIU OC-
TaeTCs TOJIbKO CTEMEHb COBIIAJEHUS PAaCCUMTAHHBIX M HaOJIOAEHHBIX
ruaporpadoB B 3aMbIKAIOLLEM CTBODE.

BaxXXHOCTh ¥ OHHOBPEMEHHO HUCKYCCHOHHOCTh BCETO CKAa3aHHOIO
3aCTaB/SIOT ellie pa3 CHOPMYNUPOBATh KPUTUYECKOE OTHOIUEHHE K
CIIOXMBILiENiCS CUTYaUMM B 0DJIacT¥i MONEIMPOBaHMA CKJIOHOBON H
pycIoBO# TpaHCHOpMALIMKU CTOKA.

ITomMumo HeromHoit buU3NyecKoit 000CHOBAHHOCTA MOJENEH CTe-
KaHUsi UX UCIIOJIb30BAHUE 3aCTaBISIET CTOJKHYTBCH C IBYMSI OYEHb
HEIIPUSITHEIMU MOMEHTAMU: OTCYTCTBUEM HalleXKHOi UHMOpMaLuu 00
HUCTHUHHBIX YCIAOBUAX CTEKaHUS U IPOBENEHUEM YPe3MEPHO OOJIBILIOrO
00beMa BBIUMCIACHUN [UIS OTpeAenacHUs MoJieil CKOpOCTe# U TNyOHH
Ha CKJIOHaX; MoJeil, aleKBaTHOCTh KOTOPHIX IPUPOJHBIM BOJOCIMBAM
MPOBEPUTH NIPAKTUYECKHA HEBO3MOXHO U KOTOPBIE (PUTYPUPYIOT B MPO-
MEXYTOUYHBIX pacyeTax IPHU OLECHKE MTPUTOKA B PYCIO.

HuddepeHnaibHble ypaBHEHHUS ABUXKCHHUS U COXPAHEHMSI MacChl
B TOM BH/E, B KOTOPOM OHU HCHOJB3YIOTCA B HEKOTODBIX MOJAENSAX
CTOKa, 00/MafaloT JOCTATOYHOH MOKOCTbIO M YUCTO MaTeMaTHU4eCKU
BBIIIONTHAIOT HaBI3aHHYIO UM 3aavyy — TepepaclpelessioT CTOK BO
BpeMeHH. O1HaKo TOT $HakT, 4TO Ha CaMOM JeJie ONUCHIBACTCS HE CO-
BCEM TOT HPOIECC, KOTOPBI MMEET MECTO B IIPUPOAE, B JIFOOOH MoO-
MEHT MOXET NOCTAaBUTh HENPHUSTHOCTb. TaKuM 0Opa3oM, JeTajlbHbIA
IJndpepeHIMPOBAHHBIA pacyeT CKJIOHOBBIX M PYCIOBBIX XapaKTepHC-
THK CTeKaHusl, B OOLEM-TO HDUKTUBHBIX, SIBJISIETCS HUYEM HE OIpaB-
JaHHOM Meperpy3Koil Moaeneit.

CyluecTByeT U JpyTasi CTOPOHa HeYIaYHOCTHU CIIOXHUBILETOCs MOI-
X0/a — HeaneKBaTHOCTh IIPeCTaBAeHUIA O XapaKTepe MpoLeccoB CTe-
KaHMS BOABI B 6acceiiHe. YpaBHeHUs NBUXEHUS SIBISIOTCS HACTONBKO
OOLIMMHU, YTO MPUHLMIIMATIBHO MOIYT ONHUCAThb JIOOBIE, CaMble 9K30-
THYECKUE Clydad NEePeMeLUeHUs] BOIbI.

Ho rpanuyHbie ¥ TIPOYUE YCIIOBUS, HANAraéMble B COOTBETCTBUHU C
CollepXaTeJIbHONA MOJEJBIO, MOTYT U TPUBECTH K XKelaTeJIbHBIM pe-
3yJIbTaTaM, M IIPeBPATUThL BCe B HEKUI Kasyc.

B 171. 3 onncada KOHIENKMs CTOKOBBIX 37ieMeHTOB. CTOKOBBIN 371e-
MEHT — 3TO OFpaHMYE€HHBI# MUKPOBOLOpa3ncjaMH y4aCTOK ITOBEpX-
HOCTHBIX Y NMOJ3EMHBIX BOX0OCOOPOB, 00panjeHHbI CBOECl OTKPBITOMK
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4aCTbl0, CBOETO POJla MPUPOIHBIM «BOAOCIUBOM», K CKIIOHOBOH He-
PYC/I0BOM MJIU TIOA3EMHOM IPEHaXXHOM CETU.

B npuHumite, KOHEYHO, BO3ZMOXHO OIMCaTh AMHAMHKY BOABI Ha
BOIOCOOpE, COCTOSILIEM U3 MHOXECTBA CTOKOBBLIX 3JIEMEHTOB, C I10-
mouisio ypabHenuit Habbe — Crokca (TpsMoe YUCIEHHOE MOJIENU-
poOBaHue), HO JejlaTh 3TO CTOJb XXE HeJENo, KaK MPUMEHSTh UX K
OLEHKEe MCTEeYEeHUS BOIBI Yepe3 UCKYCCTBEHHbIE BOJOCIUBEBI, JJISI
KOTOPBIX CYLUECTBYIOT Ha/leXKHble TMIPaBINYECKIE 3aBUCUMOCTH pac-
XOJOB OT YPOBHEH.

Bo MHOrux «pu3nyeckr o60CHOBAHHBIX» MOIEIAX U OTIMCAaHMS
JAHAMUKHI TIOYBEHHBIX BOJ (HeHachlleHHasd 30Ha) NMPUMEHSIETCA MO-
IupUUMpOBaHHOE ypaBHeHMe Pudyapica (OHO XXe — ypaBHeHHE AUd-
(y3uM BlaTy WM BIArOMPOBOJHOCTH) — ypaBHeHue (3.17), KpaTko
yIIOMHHaeMoe B noapasa. 3.4 npH ONMCAaHUM AMHAMUKK MOYBEHHBIX
Box. TaM yxe ObIIO OTMEYEHO O HENOJHOM aIeKBaTHOCTH 3TOTO ypaB-
HeHUs OU3UKE caMOro SIBJIeHUs. 3AeCh 3TO PACCMOTPEHO NoApobHee.

OnTuMU3M, NPOSIBISEMBIA PY ACTIONB30BAHUY 3TOTO YPaBHEHUS,
MOJIy4aeMOro C IIOMOILBIO 3akoHa /lapcy ¥ ypaBHEHUS Hepa3phIBHO-
CTH, CTOJIb XK€ paclIpoOCTPaHeH, CKOMb U HeobocHoBaH. OHO KJIaleTcs B
OCHOBY COOTBETCTBYIOLMX OJIOKOB MHOTUX MoOjeeil 0e3 obcyXaeHUs
Bomnpoca 1o cyuiecTsy. Cama uaesi IPOBECTH MapajUle]b MeXIy BiaX-
HOCTBIO MOYBHI U KOHIIeHTpauueid In(OyHIUPYIOLIET0 BeleCTBa OKa-
3aJlach B HEKOTOPOM OTHOILICHMM OLIMOOYHON M mpuHecka Oojblie
BpeJia, YeM TOJIb3bl.

CaMbiM OOJBIIMM T1apagOKCOM HCHOJB30BaHMS ypaBHeHHS IHU(p-
(y3uu NOYBEHHOM BJIaTH SIBJSIETCS TO, YTO NPY PacyeTax CUTyallHei
VIIPaBJISIET YK€ HE CTOABKO CaMO YPaBHEHHUE, CKOJIBKO ero Kodthdu-
uueHTel D(0) u K(0), He NMHEHHO M OYeHb CWIBHO 3aBUCSLUUE OT
BJIaXXHOCTH. Jlama3oHy ecTeCTBe HHOU Bapyaluy MocjaeqHeil oTBeYaeT
usMeHnenue napamerpa D B 104, a napamerpa K B 106—107 pas.

Eie xyxe o6CTOUT Aes10 C IPUHIIMNIUAIBHOR HelieeCTocOOHOCThIO
3TOTO YpaBHEHUs JIJIs ONMUCAHUS OBeJieHUS II0YBeHHOoM Biary. CaMma
CYLIHOCTh ypaBHeHUs nMUdOy3un (He roBOps yxe 0 hU3UYECKH ab-
CYDAHOM TPEITIONOXEHNM, 0 DECKOHEYHONU CKOPOCTH paclpoCTpaHe-
HUSA CyOCTaHIMU, O YEM BCEraa cjelyeT NMOMHUTE) CBsS3aHa C Hueei
BbIpaBHMBaHMs KOHLIEHTPALIMHM BELLECTBA 110 3aHUMaeMoMy 06semMy. [o-
BEJICHME XXe BOJAbI B OYBE NPOTUBOPEYHUT 3TOM Uaee. Boma, conepxa-
Lasicad B BepXHeEM CJIoe, [IPOMOYEHHOM JI0 YPOBHS MaKCHMAJIbHOM BO-
JIOyAepXHUBaloLIeil CnocobHOCTH, He AUDPYHAUPYET BHU3 B GoJee Cy-
XYyIO 4acTb [IOYBEHHOTO MPOGMMISA, HECMOTPS HAa HAJIMYUC Y TPAHUIIBI
NPOMavyHMBaHUsI OYEHb BHICOKOTO IPaMeHTa BIAXHOCTH. JIpyTuMH ClIo-
BaMMU, B IIOPUCTOM cpeae, YIpaBiIsieMOil ypaBHeHHEM AUPHY3UA Baa-
TH, CYLUIECTBOBAHME IMOJABEIIEHHOMN BJard HEBO3MOXHO.

N3Bsecren Ttakxke adhektT Amnspa: u3 Goslee cyxoro yepes Oosee
BJIaXHDBIA CJAOM MOYBHI BOJA MOJHHUMACTCH K MCHApSIOUIEd moBepx-
HOCTH.
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MozaenupoBaHue AMHAMUKM MOA3E€MHBIX BOJX M MOJ3EMHOIO MpH-
TOKa B peKU OOBIYHO OCYIECTBIISETCS C ITOMOLIBIO HETMHEHHOIO ypaB-
HeHUs byccunecka, HMelolero BUa (3amucal OMHOMEDPHBIN BapyaHT):

oH . 90 % oH

h ot ox{  ox /

roe K, L — ko3pduuumeHTs GUIBTPAlUY U BOLOOTAAYU (Pa3sHOCTh

MEXIY ITOJIHOM BIAaroeMKOCTBIO 1 MaKCUMAaNbHOI BOJAOYIEPKUBAOLLEH

CIOCOOHOCTRIO) PhIXJIOODJIOMOYHOM TOPHOM ITopoasl; H — ypoBeHb

TPYHTOBBIX BOJ HaJ MOBEPXHOCTHIO BOAOYNOpPA MM Nhe30MeETpHUYeC-

KU# Hanop B ciyyae HAIllOPHOT'O NBUXEHUS, ! — BpeMs; X — paccTo-
SIHUE.

OOBIYHO cTapalOTCsA UMETD €TI0 TOJIbKO C OMHUM BOIOHOCHBIM TO-
DU30HTOM, XOTS YMCJIO SIPYCOB ITOA3EMHBIX BOJ MOXeT ObITh OUYEHBb
BENIMKO, ocobeHHO it bonbinx OacceliHoB. U 310 CTpeMiieHHE TIO-
HATHO, TaK Kak UCTMHHAs CTPYKTypa MOA3EMHOM YacTH pe4yHBIX Oac-
CE{HOB CKPBITA OT IJ1a3 JIFOJACKUX. B TO Xe BpeMs TpeOyeTcs TpoMaHast
HeCTaHIapTHasg HHGOPMAITU 0 KOJTUYECTBE U CTepEOMETPUH BOJOYIIOP-
HBIX ¥ BOJOHOCHBIX TOPHU3OHTOB, UX MOLUHOCTH, UCTUHHBIX YKJIOHAX,
COIPSIKEHHOCTH C MOA3EMHOI U BHEILIHEN PYCIOBOI CeThIO, 0 KO-
uureHTax GUAbTPaUUK ¥ BogooTnayu. Y Bce 3To Jyisi pa3HBIX y4acT-
KoB DBaccefltta. JI1060it TMIPOIOT MOHMMAET, YTO MONYYUTH NOAOOHYIO
nndopManuio, 06J1anaUIyI0 eCIM He TOYHOCTBIO, TO XOTS Obl HEKO-
TOPBIM CXOJCTBOM C ACHCTBUTEIBHOCTbIO, MOXHO TOJBKO I10 EAMHUY-
HBIM, U30paHHBIM M HEe OYeHb OOJIBIIMM DacceHaM.

IToutH nos1HOE OTCYTCTBHME HEOOXOAMMOM MH(POPMALIMU JUT MOJIE -
JIMPOBaHUS NPOLIECCOB IOA3EMHOTO CTOKA SBJISETCS CTPalIHbIM Orpa-
HUYeHHEM, a bu3ndeckast 000CHOBAHHOCTb CAMOTO TOAX0Aa — CIUIOLI-
HOH WUIIO3UEH.

Kanubposxa u Bajmaanusa MoneJei

Cy11ecTBYIOT HEKOTOPbIE OOLIENPUHATHIE IPEICTABIEHUS O 1OCIe-
IOBaTeJbHOCTH AEACTBUI B paMKax NMpolecca MOAETUPOBAHHSL.

OTan nepsbiii — NEpPUOJ] HAYAJILHON ITOATOTOBKU:

1) paspaboTkKa MOIENH;

2) cocTapleHUE, OTNANKA U TECTUPOBAHUE COOTBETCTBYIOLICH KOM-
ITBIOTEPHON NpPOrPaMMEl;

3) BepuduKanMsad — aHAJIU3 COOTBETCTBUS TNPOrpaMMBl AJTOPHUT-
MaM MaTeMaTU4YeCKON MOJNEIH.

Oran BTOpO# — NMEePUOJ peaiu3alliu:

1) xanubpoBKa — OUEHKa 0OpaTHBIM MYTEM BCeX MM U30paHHBIX
I1apaMeTpPOB MOJENU IUISI TaHHOro OacceiiHa;

2) Banumanys (OUEHKa ajeKBaTHOCTH) — MCCJIEIOBAHUE MOAETHU
C TOYKH 3peHus ee paboTocrocOOHOCTH 1Sl JTaHHOro GacceifHa B CO-
OTBETCTBUM C MOCTaBJICHHOI 3amadyei.
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HMMeroT MecTo ABa [IOAXO04a K MOCTPOEHUIO Mojenel opMuUpoBa-
HUs cToKa. IlepBbiff Moaxon CBsi3aH C MAeeil BbIOOpa ONMTUMANbHOMI
CTPYKTYpbI MOJIETU U KaXI0TO KOHKPETHOIo OacceiHa, BTOpoit — ¢
MTOy4YeHUEM YHUBEDCAILHON MOJE/W, B NPUHLUIE TPUTONHOR it
moboro bacceitna.

B cooTBeTcTBMM C STUMU ABYMS NOAXONaMH IEPHOJ HadallbHOM
[IOATOTOBKM MAaTeMAaTHYeCKON MOAENM UM NIOBTOPSIETCS BHOBb M BHOBb
MPU MOJEIBHOM «OCBOEHUM» KaXAOro peyHoro OacceiiHa, WIM Xe KaK
OBl ecTeCTBeHHBIM 0Dpa30M BXOAMT B €IMHOBPEMEHHBIH IIPOLIECC NPO-
€KTUPOBAHUS YHUBEPCAJIBHOM MOLENH U €€ KOMITbIOTEpHOH HpOrpam-
MEl. C TeYeHMeM BPEMEHMU OLLYIIAECTCS HEKOTOPas fepeoLieHKa HEHHO-
CTE#t U CMEleHNE MHEHMHA B MOJb3Y YHUBEPCATBHOCTY MOAEIUPYIO-
LIl CHCTEMBI C «BCCOOBEMAIOIUMM» AJTOPUTMAMU, TIPOTPAMMOI U
unreppeiicom. IloaToMy panbllie pedyb MOMIET UCK/IOYUTEIRHO O Ka-
JMOPOBKE U BAIMAALMU B ITPEATIONIOKEHUH, YTO YHUBEpPCATIbHAS MO-
Jeib (POPMUPOBAHMUS CTOKA YXKE CYLIECTBYET.

Wnest kamuOpoBKY yHacneoBaHa OT PaHHETo IMePUOa BXOXKIACHUS
METOJOB MaTeMaTUYeCKOro MOACIUPOBAHUS B Tunposormio. MMeercs
B BUAY MIAEHTUGDUKALIAA TUAPOJIOTHYECKUX CUCTEM — OTBICKAHUE Ia-
paMeTPOB MOJEIM NyTeM OOPaTHOIO pellieHUs ¢e YPaBHEHU ! OTHOCH-
TENBHO 3THX MMapaMeTPOB, €CJIA U3BECTHBI THAPOTpathbl CTOKA U PSIAbI
HabmoneHUH 3a BXOAHBIMU nepeMeHHbIMY. [TocTaHOBKaA 3a1a4uu 3aTeM
ObIN12 CKOPPEKTUPOBAHA, U CTAIM OTHICKHUBATHCSA HE TOYHBIC 3HAYCHHS
napaMeTpoB (B oOlleM cnydyae AOBOJILHO Oe3HaneXHas 3aTes), a UX
TaK Ha3bIBAEMBIE «ONTUMAIbLHBIE» 3HAYEHHUS. B ruIpoIorus BO3HUKIIO
HOBOE MOHSTHE — ONTUMM3ALMUA MTAapAMETPOB MaTeMaTUYECKUX MOJE-
neit. Iox mocaeanum nmoapasyMeBaeTcs OLeHKa TlapaMeTPoOB ITyTeM MHU-
HUMHM3ALUY HEKOTOPOTO KPUTEPHUA KadecTBa (LieIeBOM (PYHKIIU), OLe-
HMBAIOLIEro OJIM30CTh BEIYUCIIEHHOTO M HabMOAeHHOro rMaAporpadoB.

[IepBoe, yeM pacnosiaraeT ruposor B OTHOIEHUM CIIOCOGOB OI-
TUMAaJIbHOU OLEHKHU NapaMeTpoB OOPAaTHBIM IIyTeM, — 3TO METOJ «IIPod
¥ ourbok». OH MpPUBAEKATENEH TeM, YTO MO3BOJSET THAPOJIOTY MO-
YyBCTBOBATh BIMSHUE MU3MEHEHUN 3HAUYEHUM KaxXIOTO mapaMerpa Ha
pe3yJIbTAT pacyeTa — CMOJIEIMPOBAHHBII runporpad. 3TO HEYTO BpoIe
yuciaeHHoro skcrepumenta. Ho noaxon npeaensHo cyopekTuseH. [Ipo-
Leypa ONTUMHU3ALMH [TapaMeTPpOB MOXET ObITh OpraHM30BaHa. B Takux
obcrosiTeNnbCTBaxX 1esiecoobpa3dHa METOOMKA HEUHEHOTo MporpaM-
MUpPOBaHUsA. B cujty c10XKHOCTY COBpEMEHHBIX pacripeie/ieHHbIX MOJIe-
neit HOPMUPOBaHUSL CTOKA METOABI MUHMUMM3aUMM KPUTEpHUS Kaye-
CTBa HE MOTIYT UCIIONIb30BaTh MPOU3BOAHBIE. Takue METOABl OOBIYHO
Ha3bIBAIOT METOLAMH TMOUCKA, OCHOBAHHBIMU HAa IIOCIENOBATEIbHBIX
BBIYHMCJIEHUSX THUAporpaga U KpUTepus KayecTBa. B 3TOM OTHOLIEHUH
OHHM OJIU3KYU K METOAY P00 1 OLUMOOK, HO OCYLIECTBIISIOTCS 110 Olpe-
JgeneHHoM mporpaMMe. K TOMy Xe Ha Takoil MOMCK, CKOpee BCero,
ClelyeT HAJIOXKUTh OTPAHUYEHHS, HAIPUMEpP, YCTAHOBUTH IMPEICb-
HBIE JMAna30Hbl BO3MOXHbIX 3HAYEHUI OLIEHMBACMBbIX NTapaMeTPOB.
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Llenecoobpa3nble KpUTepUM KayecTBa TaKOBBI: Ul CYLIECTBEHHO
MOJIOXKUTEMbHBIX BeJIMUMH (PACXOb], BJIaXXHOCTb NOYBHI, 3aM1achl BOJKI
B CHEXHOM TIOKpOBE)

IUIST BEAUMYUH, KOTOpbIE MOTYT IIPUHUMATh OTPULIATEIbHBIE 3HAUYEHUS
(TeMnepaTyphl OYBBI),

TOe X, X, — COOTBETCTBEHHO HaONIONEHHbIE U pacCYMTAHHbIE BEJIU-
YU HBIL.

IIpuHUMT onTUMM3aIMK [TaApAaMETPOB BHEC OIpeAEeIEeHHBIE HANEX-
JIbl B PSIibl TUJIPOIOrOB-MOJETbEPOB, XOTS Cpa3y ObLIO SCHO, YTO YEM
CJI0XHEE MOJIEJlb, TeM IIpobjieMaTHyHee CTAHOBUTCS 3anaya OITUMH-
3anuu. HenpeononyMbpliM NpENITCTBUEM Ha MYTH pelUecHUS 3TOM 3a1a-
YUY BCTAJIM JBE CBA3AHHBIC MEXIY COOOM IMTaBHbIE IPUYMHBI TOPOXAE-
HUS HEYCTOMYMBOCTH M HEONPENENEHHOCTU TaKHX OLEHOK: HealeK-
BaTHOCTb MOJICJIUPYEMEBIX M NMPUPOIHBIX IIPOLIECCOB ¥ B3aUMO3aBUCHU-
MOCTb ITOJIy4a€MbIX OLIEHOK Pa3/IMYHbIX [1apaMeTPOB.

Cosnanace Hekasd KOJUIM3US: C OQHOM CTOPOHBI, MHOTHE THAPOJIO-
IM TTOHUMAIOT BCIO MPOTHMBOPEYUBOCTD X MaryOHOCTh KanuOpPOBKH, C
Ipyroit — 6e3 KaIMOPOBKU 04YeHb TPYAHO oboiituck. M Bce-Taku Ka-
nubpoBKa — 3T0 OoJiee 3710, 4eM 6yaro. UMeHHO KatuOpoBKa MOPOX-
JIaeT MHOXECTBO MOCJICACTBUHN, KOTOpbIe NMpaKTUKa MOJEIMPOBAHUS
BPSA T CyMeeT IPEoHoieTh 083 KaKux-T1Mb0 KapMUHAIBHbBIX PELUEHUIA.
Benp uem Oonblue KaaubOpoBKa HeoOXomauMa JUISl MOBBIIIEHUSA pabo-
TOCIIOCOOHOCTU KaKou-TUOO0 MOIean, TEM MEHbLIE HaJeXI MOXHO
BO3JIaraTh Ha 9Ty Mojiesib, bosee Toro, Heo6X0AUMOCTE KaJIUOPOBKU —
3TO Npu3HaHMUe TOro ¢akra, YTO THAPOJOT IIEPECTAET KOHTPOIUPO-
BaTh IIpOleCC MOAEIIMPOBAHHUS.

Ho cnenyer mu otpuuath KajuubpoeKy abcomorHo? Ona momxkha
OBITh COXpaHeHa B [IPaKTHKE MOJEIMPOBAHUS B ABYX QOopMax.

Dopma nepeas. Kanubposka Kak HaneXHBIA METOX OLEHKM KOHK-
PETHBIX TapaMeTpOB OOpaTHBIM NyTeM IOJIKHA OCYLUECTBIATHCS I10
HaOJIIOJEHMSAM 32 CTOKOM Ha MaJjIbiX BOZOCOOpax M 3a mepeMeHHBIMU
COCTOSIHMS HAa METEOPONOTMYECKHX TUIOLIAAKAX U BOTHO-OAIaHCOBBIX
craHuusx. O6s3aTeNIbHBIM TIPU 3TOM SBJIAETCH NPUHIAIL OTIEBHBIN
MacCHB HabIIOI¢HHBIX NTaHHBIX — OAUH MapaMmeTp.

Dopma emopas, Kacaouiasics «MOAETHPYEMBIX» bacceitnoB. BmecTto
TEHAEHLIMO3HOIO C/I0Ba «KaJiubOpoBKa» ObLIO ObI MOJIE3HO BBECTU I10-
HSITHE «KOPPEKTHPOBKa» ITO OTHOLIEHUIO K HEeOONBIIOH IPYIINE Cre-
UMATBHO BBIACGJEHHBIX ITapamMeTpoB. Takash KOppeKTUpOBKa HOOJKHA
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BECTHCH B HEIIMPOKUX allpUOPHO YCTAHOBJIEHHBIX NIpeeaaX U3MEHe-
HUS 3TUX HApaMEeTPOB, I10 MPUHLUITY CPaBHeHUsS HaOMIONEHHBIX U
paccydTaHHBIX TPadHKOB X012 BO BPEMEHU — CTOKA B 3aMBIKAIOLIUX
CTBOpax IJIaBHOTO ¥ YaCTHBIX OacceHOB, TEMIIEPATyphl U BIaXKHOCTH
[10YBLI, 3alaca BOIAbl B CHEKHOM ITOKPOBE, YPOBHS IPYHTOBBIX BOJ,
[JIyOWH NpOTauBAHMS UJIM [IPOMEP3aHHUS MTOYBHI B OTAEIbHBIX TOUKAX
GacceitHa. FIMeeTcs B By KaK BU3YAIBHOE CXOJACTBO rpahuKoB, TaK U
BbIpaXXeHHOE BEJIMYMHON KpUTepust KayecTBa. M onsTh BaxeH MpHUH-
LIMTI: OOMH rpadMK — OIUH MapaMeTp.

Hnorna napaMeTpoB MOXeT ObITh U 1Ba, HO TOJIbKO B TOM CJlyyae,
KOT/Jla OHM CBSI3aHBl C Pa3IMYHBIMUA CTOPOHAMM HUCIIOJIB3yeMOTO Mac-
cuBa JaHHBIX. Hampumep, ogud cBSi3aH CO ClIOeM CTOKa, a JIPYroi C
topmoii runporpada. lloMuMmo nepeyrciaeHHbIX rpadKoB KOPPEKTH-
pOBKa MapamMeTpOB MOXET BECTUCh IIPU COMOCTaBIEHUH HEKOTOPBIX
rokasaTesielf, TaKMX KaK IPOXO/LKUTEIbHOCTD 3aJieTaHMsl U 1aThl yCTa-
HOBJIEHWS M CXOMa CHEXHOIO ITOKPOBA, BENWYUH TOAOBOIO U MECSIY-
HOTO CTOKa ¥ CYMMAapHOTO UCIapeHUs, MaKCUMaJlbHbIX [JIyOUH IpO-
Mep3aHusd WIM [IpOTaBaHUsl, MAaKCUMaNbHBIX U MUHUMAJIBHBIX pac-
XOHOB.

Bamunauust — Gojiee «HeBUHHBIN» 3TAll IIPOLECCa MOIETNPOBAHUS,
HO OYCHb OTBETCTBCHHBIA. OBGBIYHO OH CBOXUTCS K XEMOHCTpALIMU
HECKOJIbKHX PaCcCYUTAHHBIX U HabMIOACHHBIX Tuaporpados. B rugpo-
JIOTUYECKUX IMyOIUKAILIMSAX MOXHO BCTPETUTh MHOTO PAcCYXIEHUI U
JNMCKYCCHIt UMEHHO O BAIMIALXU. DTO BBI3BAHO aKTYaNbHOCTHIO TO-
CTOSIHHO CYLUECTBYIOLICH NMJIEMMBI — JOCTATOYHA BaJUIaLUSI WU
HEeIOCTaTOYHa, IprueMIeMa OHa WIM HenprueMieMa. YacTo — 3To TPy-
HbII Bonpoc, u6o Bce n30GeraroT MpUMeHEHUs OOBEKTUBHBIX KPUTEPU-
eB. IIpucyTCTBYIOT 34€Ch U 3jIeMEHThl CYOBEKTUBHU3MA, UOO aBTOPHI
CKJIOHHBI K OONBLIOK CHHUCXOAMTENBLHOCTH, KOIa JE0 KacaeTcs UX
MOJENe.

B HacTosIuee BpeMs CIOXUIACH ClieiyioLias IpakTuKa: HaGmoneH-
HbIe JaHHBIE 32 CTOKOM B 3aMBIKAIOLIEM CTBOpE JACIITCS Ha ABa Mepu-
ola — KamuOpoBKH ¥ Bamumauuu. [IpH 3TOM moayepkuBaeTcs, YTO
TIpY BAIMIALIMY BCE ITapaMETpPhl OCTAlOTCs Oe3 U3MEHEHUH Iocie Co-
CTOSIBIIEliCcsS X KamnOpoBky. Ha nmepBeIit B3IIsiy — 3TO JIOTUYHASA U B
YeM-TO Jaxe MpUBJIeKaTelbHas MpoLeaypa.

Ho Ha npobneMy o1eHKH aneKBaTHOCTH MOJYYSHHBIX MTPU MOIEIIH -
POBAaHUM PE3YILTATOB MOXKHO B3IJITHYTh U ¢ ApYyroi cropoHsl. [Ipen-
CTaBUM Cebe, YTO MMEeIOTCS JUIMHHBIE «PSIbl» TONOBBIX TMApOrpacos
CTOKa, HaOMIOAEHHBIX U paccyuTaHHBIX. KaxaoMy roay npucyiiy cBou
«HauIyyluue» napameTpsl. Bce HELOCTATKU U HETIOJIHOTA MOJE/IEi He-
M30eXHO MPUBOIAT K 3TOMy (akTy. Y mpobiaemMa cocTOUT BOBCE HE B
TOM, YTOOBI OIITUMU3MPOBATh 3TU NapaMeTPhl, OCDEAHUB UX COOTBET-
CTBYIOLIMM 00pa3zoM. DTo crenath mpocto. [1poGiema — B peaibHOM
CYLLECTBOBaHUU OMPEAEIEHHOTO «pa3bpoca» DTUX TOMOBBIX MapaMmeT-
POB MJIY, 4TO TO XE CaMOe€, B BapbUPOBAHMHU KPUTEPHSA KauecTBa IpH
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UX OCpeIHeHUU. MOXHO JIM yMEHBIIUTh CTENEHb 3TOT0 BapbUpOBa-
HuaA? a, yaydurs Moaens. [103TOMy cyiiecTBYOLIAs [IPaKTUKa «Ka-
JNUOPOBKU-BAIMIAUMUU» JOBOJIEHO OeccMblcaeHHa. BepHeMcsl K MHOTO-
JIETHUM «psiiaM» TOHOBRIX ruaporpacos. Bece paccynTaHHble TMAPOTpa-
GBI NOMIXHBI OBITH ITOJAYYEHEI P OJHOM M TOM K€ HEH3MEHHOM Ha-
6ope mapaMerpos. Ho a5 3TOTo aBTOpY MM NOJIB30BATENO MOIENH
JOJDKHA OBITh NpeJOCTABICHA [T0JHAsI CBOOOAA ACACTBUI IIPH UX OLEHKE.
Bo3amoxHa mobasg KOppeKTMpOBKa (Haxe KanuOpOBKa, €CIM KTO-TO
3TOTO CHJIBHO ITOXeJIaeT) B Npeaesax Bcero psgna. EnMHCTBEHHOE, HO
HEOOXOAMMOE CBUAETENBCTBO O CTENEHU PabOTOCTIOCOOHOCTU MOJE-
JIA — 3TO CTAaTUCTHUKA BEJIMYUH IOMOBBIX KDUTEPHEB KaYeCTBa: UX KpH-
Bas pacrpeleiieHus, UX CpeaHee 3HaUeHHe 3a MHOTONETHE, X MaKCU-
MYM A MUHHMyM. ECTECTBEHHO, YTO CTEIIEHb YBEPEHHOCTH B HAIEX-
HOCTH 3THX CTAaTUCTHYECKHUX HAHHBIX KaK BCeraa CBg3aHa C YUCIOM
JIET, TIPUHSTHIX B pacyer.

IIpocTpaHcTBeHHAs HEOAHOPOAHOCTh NAPAMETPOB

B cBoe Bpems Ghia BhICKa3aHa M MMOKAa HUKEM He OCIlapuBanach
uzes, YTO HEOJHOPOJHOCTE TMAPOJIOTUYECKUX TapaMeTpOB — yHAA-
MEHTaJIbHas npobynema runponoruu. KpaitHee MHEHME KOCTAaTOYHO
MECCUMHUCTUYHO: HEOAHOPOIHOCTD (T€TEPOTeHHOCTh) HEKOTOPBIX ITa-
paMeTpoB, 0COBEHHO 3TO KacaeTcss (M3W4YeCKUX CBOICTB MOYB, Ha-
CTOJIKO BENMKa, YTO MX MPOCTOE OCPeIHEHWEe IIPU MOIEJIMPOBAHUU
HE MOXeT OBITh UCTIONB30BAHO.

IIpu BeICKa3BIBAHUM ITHX COOOpaKeHUH B CTOPOHE OCTaBAICS BO-
IIPOC O IJIOLUANM OMpeAeTeHUs fapaMeTpa NPU €10 M3MEPEHUU WU
Ipyrom criocobe oueHKu. PaccMOTpUM 3TOT BapuaHT Ha NpUMepe Ko-
adpdunrenTa GuUABTPaLNU BepXHEro MOYBEHHOTO ropm3oHTa. Himke
TIpUBEIEHbI YCIIOBHBIE LIU(PhI, CBUACTEILCTBYIOLLUE O [IOPSIAKE BEJU-
YUH IPOCTPAHCTBEHHBIX KO3(h(UIMEHTOB BapHalUd OLEHOK 3TOr0
rapameTpa B NIpeliesiax JIEMeHTapHOro BoA0cOOpa pasnuyHbIMU Me-
TOAaMM: IUIOWank onpenenenus S= 103 m? (bwibTpaunorntas Tpy6-
ka), C,=10; S=10"! m? (moseBoii punbTpaunoHHbIA npudop), C,= 1;
S§=102 M? (noxnaeBanbHas ycranoska), C,=0,1; S=10° M2 (anemeHTap-
HBI# BOIOCOOD, OLIEHKa 0OpaTHBIM IIyTeM MO HabJIIONEHUSIM 3a Ocal-
KaMy ¥ IOBEPXHOCTHHIM cToKoM), C,=0.

3aTtem dakTt GONBILONH HEOAHOPOIHOCTH ITAPAMETPOB OBLT CBSI3aH C
npoGieMoii MaciuTaba, ¥ B pe3ybTaTe MOSIBUIIOCh MHOKECTBO CYXIE-
HUii, OoNblLIE 3MOLMOHANBHBIX, YeM HOKa3aTelbHbIX. [oBOps O He-
OHOPOAHOCTH fapaMeTpOB, B TEpBYIO OYepelb UMest B BULY PHU3U-
YyeCcKHe CBOMCTBa MOYB, HEOOXOAMMO Pa3snUYaTb CUCTEMaTUYECKHE U
cayJYaliHble Bapyaldd [1apaMeTpoB Ha Boxocbope. [deilcTBUTEABHO, B
npeaeaax Kaxaoro CKJIOHa HabMomaloTcsl CUCTeMaTHYeCKUe U3MeHe-
HUS XapaKTepUCTHUK ITOYBEI, paCTUTENILHOCTH, TIOBEPXHOCTHOM U MO~
3eMHOM ruaporpacuu. I1omeITKM yYecTb 3TM U3MEHeHMS MPUBEIH B
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[TOYBOBENEHUM K I1OSIBJIEHUIO TIOHSTUSI «KaTeHa», a B TUAPOJOTUHN —
K MOJENSIM C NepeMeHHOM obnacTeio uTanus. IlocnenHue npyunuma-
IOT B pacyeT U3MEHEHUE YCTIOBUM (hOPMUPOBAHUS CTOKA Y IIOJAHOXUS
CKJIOHOB M Ha y4YacTKaX, HEIOCPEJCTBEHHO MPUMBIKAIOLIMUX K PyCIO-
Boi cetu. Ilpu 9TOM OOBLIYHO KOHCTATUPYETCS (HaKT U3MEHEHUS BO
BpeMEHH TYCTOThI rAporpadpuyeckoil cetu 1 IiuHbl ckinoxHos. Ha ca-
MOM Jiejie MMEIOTCS B BHIOY M3MeHEHHs (POPMaJIbHbLIX MOoKa3artesew,
YYUTBIBAIOLIMX IEPEX0] BpEMEHHbBIX BOIOTOKOB M3 CYXOrO COCTOSHUS
B 00BOHEHHOE, X HA000POT. YyeT TaKUX SABJIEHUU NpU MOJEIUPOBaA-
HUM BO3MOXEH TOJBKO IUISI MaJibiX BOJOCOOPOB.

Taxkum obpa3om, npouecc GOpMUPOBAHUSA CTOKA TOKEH OMUCHI-
BaTbCsd aJeKBAaTHBIMU AICOPUTMAMU C aJEKBATHHIMU IIapaMeTpaMHU
JJ1s1 HEKOTOPOTO UACAIM3UPOBAHHOIO PETNPE3EHTATUBHOIO CKIIOHA.
Wneann3rpoBaHHOTO B TOM OTHOIIIEHHH, YTO CHUCTEMATUYECKUE U
Cly4alHble HEOXHOPOJHOCTH Ha 3TOM CKJIOHE HE NPUHUMAIOTCH BO
BHUMaHME. VM yYUTHIBAIOTCS CTATUCTUYECKH — BMECTO KOHKPETHOTO
3HAYEHUS NapaMeTpa OepyTcs HECKONBKO KBAaHTUIIENA, paBHOMEPHO pac-
TIpe/ieJIeHHBIX 10 uX BepogTHoCcTY Mexay 0 u 1, u nmocje cooTBeTCTBY-
IOLIMX OIllepalMil BBIYMCIIEHHBIE THMJIPOJOTMYECKUE NMEPEeMEHHbIE OC-
PEeAHSIIOTCS.

KoHuenus pernpe3eHTaTUBHbIX 31EMEHTAPHBIX CKJIOHOB JUISL pac-
NIpEAEIEHHBIX MoJesieil HOPMUPOBAHUS CTOKA NPEACTABISIETCS OHOMN
u3 Baxueuux. [TapameTpsl, olleHeHHBIE OOpAaTHBIM IIYTEM ITO MaTe-
prajiaM HabIIoAeHUI Ha BOJHOOAIAHCOBBIX CTAHIIMAX B IKCIIepUMEH-
TaJIbHBIX BOJOCOOpax M CHCTEMaTU3MPOBAHHBIE IS pErpe3eHTaTHUB-
HbIX 3JIEMEHTAPHBIX CKJIOHOB B pasjiMYHBIX JaHamadpTax, JOBOJIbHO
YCTOMYMBHI.

B du3nyecku 060CHOBAHHBIX pacripeieieHHbIX MOAEISIX BCE rapa-
METPBl HA3HAYalTCs IO aNpHOPHBIM JaHHBIM. MCKIIOUEHUE MOTYT
COCTaBUTh U OBITh OTKOPPEKTHPOBAHHBIMU CIELMAJIBHO OTOOPaHHbIE
«TUMUTHUDPYIOLUME» [TAPAMETPhI, YUCIO KOTOPBIX JOJKHO OBITH COKpa-
LUEHO 10 MUHHUMYMa.

IIpoGiema MacmTada

[IpoGaema MaciuTaba cyuraercs pyHIaMeHTAIbHOM U I1aBHOMI He-
pelieHHOM 3aiayeil coBpeMeHHOTO MojenupoBanus. [Ipeanonaraer-
Csl, UTO OHA OCTAHEeTCS B L[EeHTPpe BHUMAHHUS IMAPONOTHHU €ellie N0JIroe
BpeMsI.

HasBanHyo npobGieMy MOXHO OXapaKTepU30BaTh HECKOJIBKUMU
OCHOBHBIMH TOJIOXEHUSMHU:

¢ [TapaMeTPbl MaKpoMaclITaOHBIX MOAENielk — 000bLIeHHbBIE Mapa-
MeTPbl MUKPOMaCIUTaOHBIX;

¢ 3aKOHBI U YPABHEHUS Pa3NIUYHbBI /IS pa3HbIX MacliTaboB;

¢ NlapaMeTphbl ONMHAKOBBLIX YPAaBHEHMHA pa3jiMyHbl WIS pasIM4YHbIX
MaciuTabos;
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¢ HeoOXoAMMA YHMBEpPCAIbHAsh MeTOAOJOIrMSl MAaciuTabupoBaHus,
MO3BOJISIIOLIAY NEPEXOMUTh OT MapaMeTPOB OJHOIo MmaciuTaba K mapa-
METpaMm ApYyroro. Jrta METOIONOTHS [10Ka He Pa3BUTa, U €€ NOosBIeHH’e
B Onuxaiiliee BpeMs He OXUIAeTCH;

e JaHHBbIE JOJLKHBI cOOMpaThCs B Maciitabe, CBOACTBEHHOM MacIil-
Taby MOJeTMpOBaHUsI.

HaGop scrpevalonxcsi B JIUTEPATYpe MO MAPOJIOTMHA OIpenesne-
HUI MaciITaGoB JOBOJLHO BEJIMK U HELOCTATOYHO YeTOK: OOJIBIIONA U
MAaJIblii; MUKPO-, Me30- U MaKpo-; J1abopaTOpHbIii, JIOKAJIbHBIN, CeT-
KU MOJENMpOBAHMA, KOJIOHKH, ydacTKa, CKIOHOBEI, cybbacceitHo-
BbIH, OaccefiHOBLIN, KOHTHHEHTAJIbHBIA, TNI0OATBHbINA.

IIpoGmeMa MacurTaba nosIBUAACh BOBCE He BCIIEACTBUE TOTO, YTO
OHa Tpucywa caMoil mpupone sBieHuit. [lominHubIE TPUYKUHBL 3a-
KJIIOYAIOTCS B HEaJEKBAaTHOCTH NNPUMEHSIEMBIX aJITOPUTMOB, B 0cODEH-
HOCTH B MCKYCCTBEHHO BBOIMMOM 3aBMCHMOCTU BEJIMYUH HEKOTOPBIX
MapaMeTpoB OT Maciuraba MOIEJIMPOBAHUS IIPU HEIPaBWIBHO BHI-
OpaHHO# Moaeu OacceifHa. B yacTHOCTH, OYEHb 3HAYMMO, Ha IIEPBHIi
B3IJISIN BIIOJIHE HEBMHHOE, MHOTOKDAaTHOE IpeyBeluMYyeHne pa3MepoB
IPOCTPAHCTBEHHBIX 2JIEMCHTOB MOJE/U IO CPaBHEHUIO C IIPUPOIHbI-
MU 3JIEMEHTApHbIMH CKJIOHAMH. DTO NpeyBeIudeHne Hen30exXHO pac-
TET 110 Mepe YBeJIMYEHUs TUioiany bacceifna.

B pasnene «IlpMHLMITMANBEHO pa3Tu4HBIe MOAC/IM PeYyHOro dacceii-
Ha» OTMCaHbl JBa MOAXO0Ja K CIIOCODY ONMCAaHUSA JBUXKEHHUS BOIbBI B
facceiiHe. MOXHO KOHCTATUPOBAaTh, U CIICLIMATIBHO MPOBEAEHHBIE HC-
cAeOBaHUS ITOATBEPAMIIM 3TO, YTO MOAXOJ 1 MOpPOXIaeT mpobieMy
Maciuraba, a moaxon 2 cBODOJEH OT Hee.

TaxuM obOpazoM, mpobiaema MaciiTaba He €CTb CBOHCTBO MOJAEIM-
pyemMoro, a Jnuiib GIyKTyauus B MBICIISIX «4EIOBEKA MOIEJIUPYIOLIE-
ro».

O06001menne U CHCTEMATU3AUMSA NAPAMETPOB MOEJH

Pa3spaboTka MaTeMaTHYeCKUX MOeeit (POpMHUPOBaHUA CTOKA JI0JI-
’KHa COMpPOBOXIAThCS ONHOBPEMEHHOM CUCTEMAaTHU3alMEN ee mapaMeT-
pos. IlocnenHue NMpu3BaHbel OTOOPa3suUTh OOBEKTUBHBIC (MU3UYECKUE
ocobeHHocTH BogocbopoB. IlapameTpbl MOLENN NONXHBL ObITH 00600-
LIEHBl 1 HOPMUPOBAaHbI, COCTABMB OMpENC/IEHHBI pa3nen uHbopMa-
LIMOHHOM 0a3bl A1 MOJNETMPOBAHUA MPOLECCOB CTOKA.

Bonpoc 060011eHNs napaMeTpoB Hepa3pblBHO CBSI3aH C TUJIPOJIO-
rueit nanaagpTon. MHPopMauronHoe obecneyeHue MoaeTMpOBaHUS
B BUIE CUCTEMBI OOODIIEHHBIX U CHCTEMaTU3UPOBAHHBIX TIapaMeTpOB
[0 BCEM INPHUPOLHBIM 30HAM fBJSIETCS HEOOXOAMMbBIM YCIOBHEM UL
MPaKTUYECKOTO MCIob30BaHus moneneit. K coxanenuro, aTo ycaosue
[MOYTU HUKEM He COOJIOAAeTCH.

Het Gosee npsMoro, KOHKpPETHOrO M HaJeXHOro crocoda u3ydye-
HUs HOpMUPOBaHUSA CTOKA M CPaBHUTEJIBHOM OlleHKM IMapaMeTpoB
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MOAeNei, yeM pa3yMHBI aHaJIK3 pa3yMHO OPraHM30BaHHBIX UCCIIENO-
BaHUM U HaONOEHUN B IPUPOJE, HATIPUMED HA «pelpPEe3eHTATUBHBIX»
U «3KCTIEpUMEHTATLHEBIX» OacceitHax. Ho 351ech ToXe BOZBHUKAET HEKO-
TOPBIA BaXXHBIN BOMPOC: KaK 3TH HAOMIOAEHUSI MOTYT OBITh 3KCTPAaIo-
JIUPOBAHKI Ha JApyrue OOBEKTH U COGCTBEHHO IUIA YETO MPOBOASTCS
DacceliHoBbIe KUcCienoBaHUA? OTBET Ha 3TOT BOIIPOC TAKOB: HAyy-
HBIMU U NIPAKTUYECKUMM pe3yibTaTaMM 0acCeMHOBBIX UCCACAOBAHUM
JIOJIKHBI OBITH OLIEHKA U CUCTeMaTH3alus ITapaMeTpoB (pu3nyecku 000-
CHOBAHHBIX paclpere/JleHHEIX Moaeaeil (GOpMUPOBAHHUS CTOKA.

OCHOBHBIE TIEPCIICKTUBBI U3Yy4EHUS CTOKOBBIX IPOLIECCOB B IIPUPO-
Ji¢ CBSI3aHBI C HAOMIONCHUIMU Ha DJICMEHTApHBIX BOXOCOOpaxX («MUK-
POBONOCOOpPax»), KOTOPhIE MPEACTABASIOT CO00I ecTeCTBEHHBIE 00Opa-
30BaHHUA, CAMOU IIPUPONOKH «IIPUCIIOCOCICHHBIC» UMEHHO JJIS 3TOTO.
B KkadecTBe ONTHMANBHBIX pa3MEPOB MUKPOBOIOCOOPOB MOXHO PEKO-
mennosars 0,01 —1,0 xmM2. MuxpoBoaocOopbl JOIKHBI COOTBETCTBO-
BaTh CAEAYIOLIUM OCHOBHEIM TPEOOBAHUSIM: OXHOPOXHOCTD IOBEPXHO-
CTH, BO3MOXHOCTb HalleXKHOTO M3MEPEHUS CTOKA, YETKash BbIpaKeH-
HOCTb BoopasnenoB. CneayeT crielUalbHO OTMETUTD T10JIE3HOCTD aXe
KpPaTKOBPEMEHHBIX HAONIOAEHUNX Ha MHMKPOBOHOCOOpAX, €CiM OHHU
TIO3BOJISIIOT MPOU3BECTU NPUOIMIKEHHYIO OLEHKY HEKOTOPBIX BAXKHBIX
rapaMeTpoB.

IIpobGaema renepaim3anumn

OnHa ¥ Ta Xe TOUKa C OMHUMH U TeMU Xe KOOpJAWHATaMM Ha Kap-
Tax pa3sHoro mMaciraba Bcerda MMEET pasHble 3HAYEHUST BBICOTHI, VK-
JIoHa U opueHTauu. Y 3T0 3amMedaTenbHO, OO 3[eCh JIEKUT KITI0Y K
MOJIETUPOBAHUIO OaCCeMHOB CAMBIX Pa3HBIX pasMepoB. IIpuHLMIT reHe-
paju3aguu, MOJOXEeHHBIX B OCHOBY CO3MaHUS TOIMOrpadudecKuX U
TUIICOMETPUYECKUX KApT PasiIMYHBIX MaclITaboB, OepeT Ha cebsa u 06-
CIIYXMBAHUE pacrpenelicHHOTO MOAEIUPOBAHUS CTOKA.

IleHepanuzauus — 06001IEHUE KOHKPETHBIX PErMOHAJNBHEBIX €M~
HMI[ IIpDY YMEHbLIEHMH MacluTaba, KOraa pacliupeHue apeaga HyXHO
KOMIIEHCHPOBATh COKpallieHUEeM conepxanus. [eHepanu3auust mogyep-
KUBAeT BCe CYLUECTBEHHOE U YCTPAHSET BTOPOCTEEHHBIE NETANIH.

C npobnemoit reHepaJM3alUU CBSI3aHO 1eaecO00pa3HOe Koiude-
CTBO pernpe3eHTaTUBHBIX TOYEK WIU Y31I0B CETKHU, MOKPBIBAIOIIUX TLIO-
wanb 6acceitHa. OYyeBUAHO, YTO €0 MIPOMOPLUOHATBHOCTD IOCIE{HER
HEJ0MyCTUMa B IMpUHUHIE. PazyMHOE Unciio TakKuX TOYeK MOXET ObITh
NpUOIMIKEHHO OHEHEHO 110 (GopMyie

n=10F%2
rie F — mwiomans 6acceitna, KM2,
B cayyae Koraa TeppUTOpUsS CWIBHO pacwiCHEHa, JaHauagTHas

KapTHHa O4YEHL IeCTpa, a METeOpOJoTMYecKas M IapameTpuyeckas
“HbopMaLus 0OMIbHA, BO3MOXHO yBeauueHue # B 1,5—2 paza. B 06-
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PAaTHOM cny4ae BO3MOXHO COOTBETCTBYIOUIEE YMEHBIICHUE. PexomeH-
IyeMblit MacuTab KapThl 1A IIONYYCHUA XapaKTePUCTUK TOYEK TOXeE

3aBUCHUT OT IUiowanu 6acceitna — 1:5000 JF.

7.4.5. CroxacTHyecKoe MoJeJTHpOBaHHe

Xapamepnc"rmm CTOKA U CTOXAaCTHYECKadA HApPOJOrus

XapakTepuCTUKaMM TIPUHATO Ha3bIBaTh SKCTPEMATbHBIE WM OCPE-
HEHHBIE BEJMYMHBI, TAK WIM MHAYE XapaKTepU3YIOLIMe TOXOBbIE [HI-
porpadbl cTOKAa — MaKCUMAalbHbIE U MUHUMAJIBHbIE, 4 TAKKE CPEAHUE
CYTOYHBIE, JEKAAHbIE, MECIYHBIC U FTONOBBIE pacxoabl. [IOCKONBKY naH-
Hble HabMogeHUit OOBIYHO U MPEACTABACHBI XPOHONOIMYECKUMH 10~
CEA0BATEJILHOCTAMYU TaKUX XapaKTePUCTUK, TO €CTECTBEHHO BO3HUK-
HOBEHUE MPOOAeMbl U3Y4YEHUS UX MOBTOPSIEMOCTU U YIOPSINOYEHHO-
CTM BO BpPEMEHU M MPOCTpPaHCTBe. B Tuaposoruu chopMyiupoBaH U
[IOCTaBJIEH BONPOC O KOJIeOaHUAX XapaKTepUCTUK CToKa. UMeHHO Ta-
Kasi TOCTAHOBKA JeJi U NPUBEJA K CO3NAHUIO «CTOXaCTUYSCKOM THAPO-
JOTUU», TIOCKOJBKY 3TOT BOMPOC MOXET OBITh PELIeH UCKITIOUUTENBHO
METOAAMU MATeMaTUYECKOW CTATUCTUKU. Bojee TOro, cama mocras-
JieHHas 3a5ava CTOXaCTUYHA I10 CBOEH CYTH.

B cyuiecTtBeHHOM, COAEpPXKATEIbHOM M MaTeMaTUYECKOM OTHOILIE-
HMSIX CTOXaCTUYECKAsl TUAPOJIOrMA HE OTIMYALTCH OT CTOXAaCTUYECKUX
NPWIOXEHUH Apyrux HayK. [To3TOMyY IIpH CTOXAaCTUYECKOM MOAEIUPO-
BaHUU CJIeXyeT OIMPAThCS HA PYKOBOACTBA W CIIPABOYHUKU MaTema-
TUYECKOU cTaTUCTUKU. [101630BaThCA TONBKO TMAPOTIOTUYECKUMU KOM-
MWIALUSIMU TOCHEIHUX NOCTATOYHO OMACHO, TaK KaK JIETKO MOBTO-
DUTH 320y XACHUS CBOUX NPEAIIECTBEHHUKOB.

TIpunoxeHus: CTATUCTUYECKUX METOAOB B TUXPOJIOrMY KaK GBI IO~
pasnesnsioTcs Ha JABe o0paTHble Apyr Apyry 3anayu. Ilepsas — sto Ma-
TEMaTU4ECKOe ONUCAHUE HENPEPBIBHBIX WIM JUCKPETU3IUPOBAHHBIX
ClyyalHBIX THAPOJIOTUYECKUX BEJIMYMH, MPOLECCOB U Ionel. 3xech
BBIEIISIETCS OYEHD BAXKHBIM BOMPOC — OLIEHKa MapaMeTPOB CTOXaCTH-
JecKux Mopesied. Bropas 3anaya COCTOUT B BOCIIPOU3BEACHUHN (TeHe-
pUpPOBAHUU) € MOMOUIBIO CTOXAaCTUYECKUX MOAEIEHN U IPUHLIUIA
Momnre-Kapno ciay4yallHbIX BEIMYUH, IIPOLECCOB U MOJeH TMAPOIOTHU-
4eCKMX BeJMYMH. DTa 3a/ia4a, COGCTBEHHO, U HA3bIBAETCH CTOXAaCTH-
YECKUM MOAETUPOBAHUEM.

CyllecTBYIOT ABE OCHOBHEIC HEMU CTOXAaCTUYECKOTO MOIEIMPO-
BaHUS:

1) MHOTOKpATHOE «Pa3MHOXEHUE» MAaCCUBOB THIPOJIOTMYECKUX JaH~
HBIX IS MOJIY4EHUS HEKOTOPBIX CTATUCTUYECKUX BBIBOLOB, CHENATH
KOTOPbIE APYTUM CII0COO0M 3aTPYAHUTENBHO (OMacHOCTh — (PeTUIIn-
331Ut ITOJIy9EHHBIX PE3yAbTaTOB U IIPUMTUCHIBAHUE UM GOJIBLIETO CMBIC-
7a, 4YeM 3TO ObUIO 3aJI0XKEHO B MO/EJb);
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2) obecrieueHe CTOXaCTUYECKOrO BXOHA B HNETEPMUHUPOBAHHbLIE
MOZEeNN, HanpuMep BOCHPOUIBEACHMC CNYYalHBIX BEIUYMH, MOCHE-
JOBATENILHOCTEH U M0J1EA METEOPOJIOTMUECKUX DJIIEMEHTOB IJIsi UCIOJIb-
30BaHMs B MOIOCIIIX (I)OpMMpOBaHI/IH CTOKa.

CroxacTuyeckas MOJENb NOroabl

CroxacTu4eckasg MOAEJb IOroAbl MPU3BAHA OOECTIEUUTHh BXON -
TeEPMUHHAPOBAHHbBIX MOZAeNCH (POPMUPOBAHUS CTOKA IS PELUEHUS psna
3a1ad4, [IPEeACTaBASIIOIIMXCS BaXKHBIMH Ha TIYTH CO33aHUSL METOROB pac-
YEeTOB CTOKAa HOBOro nokoseHusa. CTOUT 3agpada -- o0eCIeYUTh BO3-
MOXHOCTb I'€HEPUPOBAHHUS CYTOUHBIX (MU 33 MEHBIIUE UHTEPBAJILI
BpeMeHU) 3HAYEHUN METEOPOJIOrUYECKUX BeIMYMH B 3alaHHBIX TOY~
KaX TEPPUTOPHUU. DTO, B IIEPBYIO oUepelib, CYMMBI OCAlKOB U MPOXOJ-
KUTEABHOCTb UX BBIITAJiEHUS, a TAKXKE CpeiHNe TeMIIepaTypsl U Aehu-
LIUTHI BIAXHOCTU (MJIH OTHOCUTE/ILHBIE BJIAXXHOCTH) BO3ayxa. Becs aToT
ITOTOK MOIEIUPYEMOM METEOPOIOIrMYECKON HHGOPMALUK JOJDKEH OBITh
alleKBaTHBEIM MpUpoxHOMy. OCOGEHHOCTH CE30HHOTO XOa MeTeo3Jie~
MEHTOB, WX BPEMEHHbIe M IIPOCTPAHCTBEHHBIE KOPPEJSILUY, KIUMa-
TUYECKUE Pa3IUYUs — BCE NOJIKHO OBITh YYTEHO.

B obiuiem Brae 3agava NpeAcTaBasieTCs] HEPa3pelIMMOid Wil Helo-
MyCTHMO cioXHOM. K ToMy e TOCTOSIHHO C/EAyeT UMETh B BUAY He-
06X0AUMOCTh OQOGIUEHMS U CUCTEMATU3ALNY KIMMATUYECKUX Tapa-
METPOB CTOXACTHYeCKOI Moaeau. I1o3ToMy npoCTpaHCTBEHHO-~BpEMEH -
Has CTPYKTypa CUCTEMBI CIIYUAHHBIX METEOPOJIOTMUECKUX [ONEH KO-
KHA GBITH «ONTUMAJIBHO» YIIPOLIEHA.

Cpenu crieupuUeCKUX CTATUCTUYECKUX OCODEHHOCTEH, TPEOYIOLINX
K cebe BHMMaHUsI B paMKaxX IOCTaBJIeHHOH 3agadu, ciaeayeT Ha3BaTb
clenywoume:

1. K pacnpeneneHUSIM CYTOUHBIX CYMM OCaAKOB, I1OJIy4aeMBbIM IO
IAHHBIM METEOPOJOTUYECKUX CTAHIUHI, CIIeAyeT OTHOCUTBCH KaK K «4a-
CTUYHO YCeYeHHBIM» B Touke H=1 MM. B nnamasone 0— 1 MM Ha pas-
HBIX METEOPONIOIUYECKUX CTAHLIUAX B CpeJIHEM perucTpupyerca ot 80
o 20 % ciyyaeB BRIAACHUS OCAIKOB.

2. MonenupoBaHue (pakTa BBITAIEHUS OCAAKOB M UX KOJMYECTBA Ha
CHUCTEME MPOCTPAHCTBEHHO paclpene/ieHHbIX TOYeK AOJKHO OCylle-
CTBJASATBCS MOCTEA0BATENBHO.

3. IIpu npoCTpaHCTBEHHOM MOAENUPOBAHUYU CYTOYHBIX OCAKOB UX
LieJecoo0pa3HO HOPMUPOBATH 110 KaKOH-TKO0 YyCTOMYUBON KIMMATH-
YeCcKO# XapakTepUCTUKe, HAlpUMeEp IO roaoBOit cyMme. Ilpouenypa
OHEHKM MOCHeJHel B MoO0N Touke OacceiiHa, 0COGEHHO B TOPHBIX
YCJIOBUSIX, — 3a/1ada CaMOCTOSITEIbHAS U AOKHA pellaThCsl BHE CTO-
XaCTHYECKOH MOJIEIN MOTObI.

4. JIy4ise MOAEAUPOBATh He AE(HHULIUT BJAXHOCTU BO3aYyXa, HEODXO-
IUMBIZ B HEKOTOPBIX MOAieNsIX OPMUPOBAHUS CTOKA IS pacueTa Uc-
NapsIeMOCTH, @ OTHOCUTENBHYIO BJIaXKHOCTDb, CTOXaCTUYECKU TTOYTU HE
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CBSI3aHHYIO ¢ TeMllepatypoil. Ilepecuer oTHOCUTENBHOI BIaKHOCTH B
AeUOUT Npu AaHHOI TeMnepaType Bo3ayXa — 3ajJaya MOYTH TPUBH-
ajbHad.

Oco6blit MHTEpEC MPeACTaBISIIOT MPOCTPAHCTBEHHBIE KOPpesL -
OHHBIE aCMeKThi, CBsI3aHHbIE C F€HEpALIMEl MOoJiell CYTOYHBIX METeO-
posioruyeckux BenuyuH. [IpuBoaKUM 1iBa mpumepa MpoCcTPaHCTBEHHbIX
KOPPENSIMOHHBIX (YHKIMI — OTHOCUTENbHOW BJIAXXHOCTH BO3JIyXa
(puc. 7.1) 1 BepOSITHOCTH BbIafieHUs ocaakos (puc. 7.2). B mocne-
JHEM Ciiyyae cielyeT OOpaTUTb BHUMAaHWE Ha JOBOJILHO JIIOOOMBIT-
HbIY (PaKT — TOBBILIEHHYIO KOPPETSLMIO TBEPIBIX OCAAKOB (CHEeromna-
Ibl) MO CPAaBHEHUIO C XUIKUMHU (TOXIU).

7.4.6. JlerepMHHHPOBAHHO-CTOXACTHYECKOE MOJEIAPOBAHHE

B3anMHOe TIPOHUKHOBEHUE ACTEPMUHUPOBAHHOIO Y CTOXACTUYE-
CKOI'O IIOAXOAOB U COBMECTHOE LETEPMUHHUPOBAHHO-CTOXACTHUYECKOE
MOJEIUPOBaHUE — €CTECTBEHHbLIN LIar B IUIaHe Gojee MOJHOIo Onu-
CaHUs FMUAPONOrMYECKUX [TPOLECCOB, OCOOEHHO B YCIOBUSIX UX HECTA-
LIMOHAPHOCTU. JacTO BCTpeYaeTcs TEPMUH «IMHAMUKO-CTOXaCTHUECKOEH
MozaenupoBaHue. McToku U CyTh BOMpoca CBI3aHbI ¢ U3BECTHEIM €LlE B
TPaAULIMOHHON TMAPOJIOTMYU KOMIIO3ULIMOHHBIM METOAOM — METOHOM
ONpeneieHust BEPOATHOCTH QYHKIUY HECKONBKUX IIEPEMEHHBIX, CTa-
TUCTUYECKAs] IIPUPOAA KOTOPBIX MpeArioiaraeTca u3BecTHOU. B gaH-
HOM CJIy4yae Ha BUA U CJIIOXHOCTb (DYHKIIMM He HaKJIAJAbIBAETCHd HUKa-
KUX OTpaHUYEHUH, XOTd B MaTeMAaTUYECKOIl CTAaTUCTUKE IO KOMIIO-
3UnMel OOBIYHO MOAPA3yMeBaIOT OTHICKAHUE 3aKOHA paclpefeneHus
TOJIEKO CYMMBI CAy4aiHbIX BeiM4MH. COBpeMeHHOE 1eTepMUHHPOBAH -
HO-CTOXaCTUYECKOE MOAECNUPOBAHUE YLUUIO HEUIMEPHUMO HANIEKO OT
KJIaCCHYECKOT0 KOMIO3UIMOHHOIO MOAXOMA.

IlocnenoBaTenbHOCTD NETEPMUHMPOBAHHO-CTOXACTUUECKOTO MOJIE-
JMPOBaHUS BBIIJISAUT CIENYIOLUM 00pa3oM:

¢ HA BBIXOJAE CTOXACTUYECKOH Momenu A (CToXacTH4YeckKas MOIeib
IOroJbl) TEHEPUPYIOTCH IOCHEOBATEILHOCTH METEOPOIOTHIECKUX
BEJIMYMH, NMOCTYyNAKOLIKX Ha BXOX ACTEPMUHUPOBAHHON MOAEIH (MO-
aeny GopMUPOBAaHUS CTOKA);

e Ha BBIXOAE ITOCJEIHEN MOSBSIOTCS KMUTUPOBAHHbBIE XapaKTepH-
CTUKU CTOKA, ITOCTYIMAOLINAE HA BXOX CTOXaCTUYECKOM Monenau B (BbI-
[IOJIHAOLUIE TPUBHANIBHYIO 331a4y BbIYUCICHHS 3MIIUPUIECKON PyH-
KUUU paclpenciaeHus);

e Ha BBIXO/IE CTOXAaCTUYECKOM Moaenu B GUrypupyoT KOOpAMHATEI
KPUBBIX pacpeaeieHUA JI00BIX 3alaHHBIX XapaKTePUCTUK CTOKaA.

MMeHHO Takas TeXHOJOrMdeckas LeIb JIEXXKUT B OCHOBE METOAOB
TUIPOJOTUYECKUX PACYETOB HOBOTO TTOKOJNEHUS.

Hrtak, coBMelIeHUE NeTepMUHUPOBAHHOM Moxenu GOpMUPOBAHUS
CTOKa M CTOXaCTUYECKOW MOJIENU TOTO/IbI I03BOJIAET BHIYUCIATH KO-
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OPJIMHATLl KPUBBLIX PACIPEAEACHUS TOAOBBIX, MECAYHBIX, CYTOYHEBIX,
MAKCUMAIBHBIX U MMHUMAJIbHBIX pACXON0B. 3aMe4aTeNbHO, YTO TaAKUE
CUCTEMbI KPUBBIX paclpeleieHuss XapaKTepUCTUK CTOKa MOLYT OBITh
MOJIYYEHBI KaK JUTS TIPOIJIBbIX, TaK K Al HACTOSUIMX U OyaylIuX ycio-
BUIl M cuUTyauuil B OacceiiHe, B TOM UMCIE U C Y4ETOM HU3MEHEHUU
naHawadToB ¥ KIMMaTa. B aTom — cuna I1eTepMUHUPOBAHHO-CTOXA-
CTUYECKOI0 MOJEAUPOBAHUS.

7.4.7. IlepcneKTHBBI MO/1€TMPOBAHUS PEYHOIrO0 CTOKA

IlepcnieKTHBBI MOAEIUPOBAHMSI IIPOLECCOB (POPMUPOBAHUS CTOKA —
3TO MEPCIEKTHBBL TMAPONIOTHU B LieioM. bynyliiee MonenupoBaHUs CBSI-
3aHO C TeM, HACKOJbKO yaauyHo OyAYT pelleHbl Cleaylollie 3akaqu.

1. OcyuiecTenenue MNOIHOTO Mepexona K YHUBEPCAIBHBIM MONIEIHU-
PYIOLIUM CHCTEMaM, MpeaHa3HAYeHHBIM /Ui OacCeifHOB JIOOBIX pa3-
MEPOB U PACTIONOXKECHHBIX B CAMBIX Pa3TUYHBIX reorpaduyecKux ycio-
BusiX. IIpu 3TOM MHOIME CKPBITBIE HEOUETHI CMOTYT BHIATU HapyXy.

2. JlocTIXKEHIE BO3ZMOXHOCTH CPAaBHEHUS TMAPOIOrHYEeCcKoi U Ma-
TEMATUYECKOM CYIIHOCTH Pa3iMYHBIX Moaesel u uX paboTocrnocobHo-
cti. C 3TO# UEeIBIO JOJKHBI ITy0IIMKOBATHCS OAPOOHBIE CBEACHUS O
bu3nyeckoit 0O0CHOBAaHHOCTU MoOxeae U 00 UX AITOPUTMUYECKON U
fapaMeTpruuecKoit cucreMax. IIpu aTOM He AOMKHBI CKPBIBATHCS «CeK-
PETHl KYXH!» MOIENMPOBAHUS.

3. Co3maHue CUCTEMBI TECTOB C Ooyiee WM MeHee YTPUPOBAHHBIMU
BXOAHBIMU JAHHBIMM U ITapaMeTpaMy W U3BECTHBIM OXHUAAEMBIM pe-
3YJIbTATOM, TpeAHA3HAYEHHEIX Al MEPBUUHOTO TIPEACTABIEHUS O MO~
JIeJIs1X Ha 9KCIEPTHOM YPOBHE.

4. JlocTHXeHWe aneKBaTHOCTY OIIMCAaHUS IIPOLECCOB cToKa. MHorue
CTOXUBLUIMECS MPeNCTARICHUS 0 NMOCNeAHUX MOMIEXAT [TepecMOTpy.

5. PaumoHanu3agus aaroOpuTMUYECKUX CUCTEM MOAEEH.

6. ITocTpoeHUe AN KAXI0H MOAENUPYIOLIEH CUCTEMBI OOONIOYKH,
JOIYCKAIONIek NOCTYIT K MOJEIH JIUII, He IPUHHUMABIIMX Y4aCTHS B €€
pa3palboTke.

7. O6oO0LIEHNE M CUCTEMATU3ALUS NTapaMeTPOB MOJEIH 10 JaHA-
WadTHBIM U POYUM reorpapUyecKuM YCIOBUSIM.

8. KoHcTpynpoBaHue cTOXaCTUIECKUX MOJEIEH MMOTOMbI.

9. IoaroroBka PyKOBOACTB I10 MOAETUPOBAHMIO CTOKA, OPHEHTH-
POBaHHBIX HA KOHKpPETHbIE MOXENH.

PelreHu10 nepeyncieHHBIX 3aa4 OyAeT CIIOCOOCTBOBATh BBIHOC Ha
LIMPOKOE 00CyXeHe THAPOIOTMYECKON 00IIeCTBEHHOCTH:

o MEPeYHS XEJaTeJIbHBIX U JOCTATOYHBIX BXOJHBIX METEOPOIOTH~
YECKUX BEAUYUH;

e [IEpEeYHs TapaMeTpPOB JETEPMUHUPOBAHHBIX MoAenel ¢ ux pusu-
4eCKMM 0DOCHOBaHUEM U PAaCCMOTPEHUEM CIIOCOOOB UX OLEHKU U KOp-
PEKTUPOBKHU;
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e Uaell mepecmoTpa npolbieM KanuOpoBKHK, Baiugalnuy X Macli-
Taba;

o KPUTEPUEB COMIACHS PACCUMTAHHBIX ¥ HAGNIONCHHHIX THAPOTpa-
$OB CTOKA U TIepeMeHHBIX COCTOSHHSA B OTAEIBHBIX TOYKaxX OacceitHOB;

e pa3jeseHUs IPUHLIMTIOB ¥ TPMEMOB MOJEJIMPOBAHUS HA TPU PaH-
ra: OOIUENIPUHATHIE, ZTUCKYCCUOHHBIE, OLIUOOYHBIC; MOXHO MpPEAIo-
JIOXUTh, YTO CO BpEMEHEM HEKOTOPBIE IPUHLUMIILI U IIPUEMBI CYMEIOT
WY OYAYT BBIHYXACHBI U3MEHUTH CBO1 PaHT.

7.5. MartemaTHyeckast CTATHCTHKA B THIPOJOTHA

7.5.1. O0mHe NoJI0KeHus

Maremaruueckast CTATUCTUKA [TIOCTPOEHA Ha OCHOBE TEOPUU BEPOAT-
HocTei. Ecnu mocnenHsst siBNsieTCd ONHON M3 MaTeMaTUYECKUX Hayk,
UCCeAYIOLIEH JOCTATOYHO A0CTPAKTHEIE B3aMMOOTHOILIEHUS BEPOSTHO-
CTell CNyYyaHBIX COOLITUH, TO MaTeMarudeckas cTaTUCTuKa uMeeT Go-
Jlee TIpUKIIAMHOM XapakTep. OHa MOXET OBITh OIpeje/ieHa KaK pasjen
MaTeMaTUKH, NTOCBAIIEHHBI MeToxaM cbopa, 06paboTKu, CUCTEMATH-
3aLUH, HHTEPIIPETALIMY U MCTIONb30BAHUS JAaHHBIX 11 HayYHBIX U IIPU-
KJaQHBIX BHIBOAOB. B NepByio ouyepeap 3TO KacaeTcss JAHHBIX KOnuye-
cTBeHHBIX. OTCI0/1a MOXHO C/ENaTh BaXHbI BHIBOI, YTO MaTeMaTUYEC-
Kasg CTaTUCTUMKA CO BCEMU CBOMMMU TEOPETUYECKUMM IOJOXEHUSIMMU,
ONpeie/IEHUSIMU ¥ METONaMU UMeeT OOJacCTU CBOMX TIPUIIOXECHUU B
J1060it OTPACIM HAYKHU WM APYTUX 00J1aCTSX YeIOBeUYEeCKOM AeITeAbHO-
ctu. OHa LIMPOKO UCIIONB3YEeTCS U B TUAPOMETEOPOSIOTHH, U, KOHEYHO,
B CMAPOJIOTMH B yacTHOCTU. M Bcerna HeoOXonuma pasyMHasi IMPOBepKa
UCTUHHOCTU TOTO, YTO CTATUCTUYECKHUE METOABI MPUTOAHBI U [TpUMe-
HUMBI IIPU PEUIEHUU KaXIO KOHKPETHOU TMAPOIOTMYECKOU 3aiayuu.

B panpHedieM B LEHTPE HALIEr0o BHUMaHUS Be3ae OyaeT MpUcyrT-
CTBOBATh IMOHSATUE BEPOATHOCTU. BeposgTHOCTH, B 00IEM ciyyae, —
9TO YUCJOBas XapaKTEPHUCTUKA CTEIEHU BO3MOXHOCTU HACTYIUIEHUS
Kakoro-jiubo ompeneseHHOro COObITHSI. BepOsSTHOCTh, B IIPUHLIMIIE,
MOXKET MMETDH Pa3IUdHbIe UHTePIIpEeTaLUH:

e Kak abcTpakTHas Mepa, cBA3aHHasA ¢ akcuomarukoi A.H.Kon-
Moroposa (0 Heii OyleT CKazaHO HUXKE);

e KaK CYOBEKTMBUCTCKas (IEPCOHAIMUCTCKASI) Mepa TO CHIIBI, C
KOTOPO¥ HEKTO BEpUT B JAHHOE COOBITHUE;

e KaK Haula NpenpacliOloXeHHOCTh K COOBITUIO, KOTOPOE B CHIY
MIPMBXOISLUUX OGCTOATENBCTB JOKHO HACTYIIMTh; TAKYIO IIpenpacio-
JIOXEHHOCTh MOXXHO TPaKTOBATh U KaK Pe3yJbTaT MPOrHO3UPOBAHMS;

e KAK 4aCTOTa ITOSBICHUS MHTEPECYIOIIETO HAC COOBITUS, BOKPYT
3TOH KOHLETILUK pa3BOPAYMBatOTCs pUIocOodhCKuUe paccyKaeHHUs, Ka-
CalOIMECT Pa3NUYUA MEXNY BO3MOXHBIM U AeHCTBUTEILHBIM B TOM
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IIJIaHe, YTO BEPOSITHOCTh OOBIMHO KacaeTcd eAMHUYHOro ¢akra, a 4a-
CTOTa — HEKOTOPOTO MX MHOXECTBA.

B nurepaType 1o THEPOIOTUY YACTO IMOHSTUE BEPOSTHOCTH I10AME-
HAETCH TEPMUHOM «06ecreyeHHOCTh». O0ecnedeHHOCTh — 3TO BEpO-
SITHOCTh TIPEBBILLIEHUS HEKOTOPOU TMAPOJOIMYECKON CIy4ayHON Be-
nuyuHb. TTOHSTUe BBENEHO TMAPOJIOTraMU C YUCTO YTUIMTAPHOW MO-
3ULIMU, CBA3aHHOU ¢ npobieMoit Xo3sCTBEHHOIO BOAOOOECIeYeHHUS.
DTO NOHATUE TIPUOOPETAET HECKONBKO UPOHUYECKUI CMBICI B Cllydae
yKa3aHus Ha BEPOSATHOCTh KaTacTPOMUIECKUX TUPOTIOTHYECKHUX SBIIE-
HUI, TAEe €T0 TIpUMEHEHHEe HElleecO00pasHo.

ITpuBOAYM HECKOJIBKO BaXXHBIX TOHATUIM MAaTeMAaTUYECKOH CTaTUC-
TUKH, UCIIOJIH3YEMBIX HUXE, YTO, KOHEYHO, HE MOXET 3aMEHUTh 00-
palleHUs K COOTBETCTBYIOUIMM Y4EOHMKAM, PYKOBOACTBAM M CIIpa-
BOYHHUKAM.

Oynkuus pacnpeneneHus (BepositHoctTeit) F(Q) ompenenser Be-
POSITHOCTB TOTO, UTO CiIydyaiiHas BeaudrHa O NpuMeT 3HaueHue, 00b-
uiee KOHKpeTHOH BeauyuHbsl O;. O6paiaeM BHUMaHHWE Ha YCJIOBUE
Q> Q;. BTO ruaApONOrMYECKasT TPAAULIMSA, B MAaTeMaTUYECKON CTaTHC-
THKe OOBIYHO UCITIONb3YyeTca obpaTHoe ycnosue Q< O, O4eBUIHO, YTO
CYTh JieJia OT STOTO HE MeHAETCS, JaHHOE 00CTOATENBCTBO IMPOCTO Clie-
QyeT uMeTh B Buay. IlepBasg npousBoxHas ot GyHKuuu F(Q) — 1mwior-
HocTh BepoaTHOCTH ¢( Q). MHorna dyHkimo ¢ Q) HasbpBaoT nud de-
peHLMANBbHO! (PYHKIMe (3aKOoHOM), a F((Q) — WHTerpanbHON HIU
KYMYJISITUBHOIA.

CrenyeT pa3nn4aTh TpU BUAA GYHKLUMUYM pacnpereNeHUS: UCTUHHYIO
F(Q), xoropasg B IHMOPOJOTHYECKUX MPUIOKEHUSX BCErNia OCTaeTCs
HEU3BECTHOU U B COOTBETCTBUM C KOTOPOW MpPUpoJa reHEpUpPYET CBOU
peaiM3alMy HalUX FMIPOMETEOPOIOTUYECKUX HAOMIONEHUU, SMITU-
puueckyo F*(0) u aHamutudeckyo F**(Q), KOTOpoi MBI aIlIpoKCH-
MUpYEM SMIIMPHYECKYIO DYHKLIUIO pacipeneneHus.

B MaTemaTuyeCKOM CTATUCTUKE IIUPOKO UCIIONB3YIOTCS Pa3HOIO poaa
Mepbl OTKAOHEHUS 3HaYeHUA CIy4alHbIX YUCEN OT OMpPEACTACHHBIX TO-
4yeK Ha YMCJIOBOI OCHU, HA IUIOCKOCTH WUJIM B H-MEPHOM IPOCTPAHCTBE.
DYHKIUSA PacCTOSHUA MeXIy NBYMs TOYKAMU KaKOro-aubo MHOXe-
CTBA HOCUT Ha3BaHUe Mempuku. DTa GYHKLUSA, HAIIPUMED, MOXET OBITh
CaMHUM pacCTOsiHMeM (paBHOMEDHAs METPMKA), KBaapaTOM paccTos-
HUs (KBaJpaTH4YHass METpMKa) WU OBITh KakOR-HUOYNb aApyroil. B 3a-
BUCUMOCTH OT 3aJaHHOW MEeTPUKHU, AaxXe VISl OLHOTO U TOTO Xe MHO-
XKECTBa, MBI II0IIafaeM B pa3TU4YHbIE METPUYECKUE IIPOCTPAHCTBA.

B cuny HeKoTOpBIX 0COGeHHOCTE! nTonxona L; (rpOMO3AKOCTh HEKO-
TOPBIX pacyeToB) OoJiee yIOTPEOUTENbHBIM OKasasics moaxon L,, oa-
HaKO €r0 BpPEMEHHbIE MPEUMYIIECTBA B Hallle KOMIIbIOTEpPHOE BpEMS
yKe naBHO yrpadeHbl. Ho KBanpaTudeckas MeTpHUKa IPUBOIUT K HEKO-
TOPBIM aHOMAaNbHBIM 3¢ (PEeKTaM M HEMPABWIbHBIM IPEACTABICHUSIM.
TTonxon xe L; Gonee ecrecTBeHeH (1 3TO OBUIO SICHO el B Hayase
XX B., xorna Jlexanap u Jlaruiac BBoxuiay B 00MXOH METOJL HAUMEH b-
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LIMX KBaApaTOB) U UCIIONb30BAHUE €ro CBOMCTB HE OOpEMEHEHO He-
HY>KHBIMH YCIOBUSIMH.

PaccMoTpuM, kakue 271eMeHTbl TEOPUU CTATUCTUKY, UMEIONIME OLHO
U TO X€ HazHayeHWe, OCHOBAHBI HA noaxonax L; v L,.

L: cpenHee apudmeTHdecKoe; cpenHee aOCONMIOTHOE OTKIIOHEHUE,
METOJ HauMEHBIIUX aOCOJIOTHBIX OTKJIOHEHUM; KPUTEPUU COTIacUd
Konmoropopa, CmupHoBa u PeHpu.

L,: cpenHee kBagpaTH4YHOE; CpellHEE KBaApaTHYHOE OTKJIOHEHUE,
AMCIIEPCHST; METOJX HAaMMEHBIIIUX KBAAPAaTOB; KPUTEPUU CODIACUS Y2 1
Kpamepa — Museca.

Eciu Q, 0, ..., O, — DR HaOMOKEHUH Ciy4yaitHON BENUYUHBI O
¢ dyHkumeit pacnpeaeneHus F(Q), To cocraBieHHas U3 HUX MOCHTe-
JIOBaTENIbHOCTh B YOBIBAIOLIEM TOPAIKe (TpaxuLus, PUHATAS B TUO-
poJioruu, B 06IIeM Clly4ae — B BO3PACTAIOIIEM NOPSAKe) Ha3bIBACTCA
BapUALIMOHHBIM PSIIOM, a KaXIbIi 4JIieH 3TOro psna — IOPSIIKOBOM
CTAaTUCTUKOM.

Mennana Me((Q) — LeHTpaJlbHBIXA YWIEH BapUALIMOHHOIO psSia, eciu
1 HEYETHO, U TOJyCYMMa OBYX LIEHTPAJbHBIX YWICHOB B Cliy4ae, €Cliu A
4eTHO. AHAJIMTUYECKY 3TO OTOOpaXaeTcs BhipaXeHUEM

Me(Q)

[ o@dx= | oQux=12.

0 Me(Q)

Mona Mo((Q) — 3HaYeHUe CIyYalHOU BeIUYUHB (), COOTBETCTBY-
I0llee MAKCUMYMY IUIOTHOCTU BepOSTHOCTU ¢ Q). DYyHKUMH TUIOTHO-
CTU BEPOSTHOCTH MOTYT OBITh YHUMOAAABHBEIMU (OJHOMOAAIBHBIMH)
U MOJUMONANIBHBIMU (MYIBTMMOLATBHBIMH, MHOTOMOJAAbHEIMU).

Maremaruyeckoe oxunanue M((Q), oHO Xe cpeaHee apudMeETU-
4ecKoe, CIy4aiHOM BenHYuHbl Q:

M(©@ = [00(0d0; M@ =30,
0 i=1

M(Q), Mo(Q), Me((Q) — Tpu YUCIIOBBIE XapaKTEPUCTUKY ITOJIOXKEHUS
LIEHTpa IpyHNNUPOBaHUs 3HaYeHU ciydaitHoU BenuduHbpl Q. Xapakre-
PUCTUKAMM pacCeUBAHU 3HAYCHUN 3TON BETUYMHBI OTHOCUTEIHHO
LIEHTPA [PYNITUPOBAHUS SIBISIOTCH:

cpeaHee abcomoTHOE OTKIOHeHUe A( Q) CiydaitHON BeauduHbI Q:

AQ)= [0, - M@0 (Q)d0; AQ)=~ 3|0, - Me(O);
0 i-1

pucrtepcus D(Q) ciydaitHOU BeTUIUHBI Q:
DO =10, - M@Po@d0; D@ =110, - MOFP:
0 i=1
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cpeiHee KBaapaTuyHoe OTKJIOHeHUe S(Q) cilyyailHOi BeTUUMHBI Q:

S(Q) =V D(Q).

3akoH (yHKUHMS) pacrpemeneHuss — COOTHOLIEHHUE, YCTaHABIIU-
BAIOIEE AHATTUTUUECKYIO CBSI3b MEXK/Y BO3MOXHBIMU 3HAYCHUSIMHU CITY-
yaifHoil BenuuMHbl O U COOTBETCTBYWOIUMMU BeposTHocTAMU p(().
O6uiee 06a3aTeNILHOE yCIioBre it BeeX YyHKLMM pacnipeaeaeHus:

[o@do=1.

3nech GyHKUMA @( () HOCUT Ha3BAHUE «IUIOTHOCTU BEPOSITHOCTH».

B kayecTBe ABYX MpUMEPOB 3aKOHOB (DyHKIUI) pacrpeneneHust
MpUBEIEM CJICAYIOLIHUE:

1. 3aKOH HOPMAaJIBHOTO paclpeleeHUs:

! [0-MQP
s " { 25%(Q)

2. 3axoH Jlamnaca (4BOMHOM 3KCIIOHEHUMANBHBIN):

1T jo- M)
°© =210 ™ { 40)

3aKOHB! paclpeAeeHUsT MOIYT ObIThb AUCKPETHBIMU U HEIIPEPHIB-
HbIMU, OJHO- U MHOTOMEPHBIMH.

Hanpumep, ans aBYXMEPHBIX paclpeie/leHHil TOMUMO IapaMer-
pPOB IByX OAHOMEDHBIX pAaCIpeNeNeHUI NIOSBASETC ele ONUH Iapa-
MeTp (Bcero msith) — KO3GOHUUMEHT KOppENsuMM, KOTOPLIA mpen-
cTaBnsieT coOOM Mepy 3aBUCUMOCTH IBYX CJy4aitHpIX BeauyuH Q) u 0.
ITpu byHKIMOHATIBHOM 3aBUCHMOCTH 3TUX BEIMYMH OH PABEH €XMHU-
e, a MPU UX He3aBUCHUMOCTH — Hymo. Kosdhduumenr koppensuumu,
COOTBETCTBEHHO IUIS MOIX0n0B L; U L,, onpeaensieTcs CreayowyumMu
BBIPAXKCHUSAMMU:

Q) = } —o0 < < oo;

:l, —0< P< oo

p(0L,0y) =1 - 3 [5(0) - 8(0,)]

niz
101, 0,) = %ilw@ WOl

3aech UCHOAb30BAHBI HOPMHUPOBaHHbIE CHYYAWUHBIC BEIMYUHBI

Q) =[0- Me(D]/A(Q) u U(Q) =[ Q- M(Q)]/S(Q). Ouu umerwr co-

OTBETCTBEHHO MCIUAHY HJAM MATEMATHYCCKOC OXUAAHHUEC, PABHEBIC
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HYJIO, U abCONMIOTHOE WM CPEJHEE KBAAPATUYHOE OTKJIOHEHHUSI, paB-
HblE €AVMHULE, YTO [O3BOJISIET PACCMATPUBATH HOPMUPOBAHHBIE CNTY-
YaliHble BeJIMYUHBI 38BACSILIMMUA TOJIHKO OT 3aKOHOB paclpeAeNeHMs,
HO HE OT UX I1apaMeTpOB.

VYpaBHeHUsT TMHERHO! paBHOMEPHOM (J1aIIACOBOM) U KBaApaTHU-
HOM (HOpPMAaJIbHOIt) perpeccui, T.e. TMHEHHLIX 3aBUCUMOCTEH COOT-
BETCTBEHHO YCJIOBHBIX MeAraH (L) ¥ YCTOBHbLIX MATEMATUUECKHUX OKM~
nauuit (L,), sennuuHbl (; OT KOHKPETHHIX 3HAYeHM BeIUYUHBL (O,
(w1 HaobopOT) UMCIOT CJICHYIOUMIA BUI:

Me(Q,/0) = Me(Q,) + p(Qy, 02)[A(Q,)/ AQQDNQ; — Me(Q))];
A(Q2/Q)) = AQ)1 - p(Q1,D)];
M(Q,/01) = M(Q,) +r(Qy,0)S(Q,)/S@ODIQ, — M(Q))];

S(0,/Q) = S(Qy) l—rz(Ql,Qz)-

7.5.2. OcHOBHAA 321a94 MATEMATHYECKOH CTATHCTHKH
B THIIPOJIOTHH

OcHOBHOI1 3amayeit IPUMEHEHUSI CTATUCTUUECKUX METOXOB B IHI-
poJioruy OblJIa U OCTAeTCsl 3amaya MOCTPOECHUSI KPUBBIX paclpenene-
HUS XapaKTEPUCTUK CTOKA M APYTUX THMAPOMETEOPOTOTrNYECKUX BETU-
YHH.

TpanuuMOHHO 3TO Aenaercs Mo CAEAYIOIUCH cxeme:

1. XpoHonoruyeckut psg HaGoneHUN 3a CNyYafHONA TUAPOIOTH-
YeCcKOI BEIMYMHOM paclionaraercs (YIopsiAoYMBacTCs) B yObIBAIOLIEM
MOPSIAKE, T.€. KOMIIOHYETCS BapUallMOHHbIN P (ITOCIEA0BATESIbLHOCTh
TIOPSIKOBBIX CTATUCTHK).

2. Kaxzomy wieHy BapMallMOHHOTO psiia CTABUTCS B COOTBETCTBUE
(Ha3HaAYaeTCsl, BBIYMCISIETCS]) AMIMPUYECKasi BEPOSITHOCTH (OTHOCU-
TeAbHasl 4acToTa IOABIEHMS). 3nech NMPUCYTCTBYET LENBIA P Npo-
6y1eM, CBA3aHHBIX C ITOJIYYEHUEM IPUEMIIEMOI OIIEHKU 3TOH BEpOSAT-
HOCTH.

3. Ucxons U3 XapakTepa sMIMpUYecKor QYHKIMU pacTipelieNIeHUs
BbIOMpaeTCs] MOAXOAAWMM BUI COOTBETCTBYIOIIEH AMMPOKCUMMPY-
olei (4acTo HEMPAaBWIBHO Ha3bIBAEMOM «T€OPETUYECKOM») aHATIU-
TUYECKON DyHKLIMU paclpenesieHus. B FUAPOIOrUM fopaxaeT orpa-
HUYEHHOCTb U TEHIEHIIMO3HOCTh BEIOOpa TAKUX allllpOKCUMAaLMiA, CBS-
3aHHOTO C HEKOTOPBIMU HEOOOCHOBAHHBIMH TPATNLIUSAMMU.

4. TTo naHHBIM HabJIOAEHU BRIYUCISIOTCS ONpee/ieHHbIe CTaTHC-
THYecKue GYHKUUH (1paBRONONo6UsI, MOMEHTHbIE, KBAHTHIbHBIE, [10-
JNOXKEHUS U PACCEUBAHMUS), IPUCIIOCOOACHHDIE I [IPUOIMKEHHOTO
onpeneeH s 3HaYeHUH NapaMeTpOB aHAJIMTUYECKOr0 3aKOHA paclipe-
neneHus. OOBIYHO 3a0bIBaeTCst, YTO IPU 3TOM BCETIA TEPSIETCS HEKO-
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TOpas 4acTh MHGOPMALUH, HPUCYTCTBYIOWEN B UCXOMHOM BapHalu-
OHHOM pSiAE.

5. B xoHeyHOM cyeTe OLCHHMBAETCS 3aKOH pacipeneneHus (BHIOOp
aHAJIMTUYECKOTO BBIPAXEHUS [UTIOC OUEHKA [1apaMeTpoB).

6. IlpoBoauTcs BU3yalbHas OLeHKa IpadMuecKoro ConocTaBieHus
IMIUPUUYECKON U aHAUTHYECKOI QYHKUMI pacnipegeneHus. Ipu aTom
Yale Bcero He o6paluaroT BHUMaHUSI Ha HECOTIAaCOBAaHHOCTh IIPHHS-
TBIX YCJIOBHOCTEMH MPU OLIEHKAX SMITUPUUYECKUX BEPOSITHOCTEMH U mapa-
METPOB aHUTUTUYECKUX KPUBBIX PaCpeAEIeHUSI.

B HacTosiiee BpeMs BBIPMCOBBLIBACTCSI BO3MOXHOCTE OOBEAMHMUTE
YeThIpE MOCHENHUXK M3 HIECTH YKA3aHHBIX [OCNeIOBATENbHBIX 3TAMOB.
B pesyibTare 00beAMHEHHBIH 3T MOXET ObITh CPOPMYIUPOBAH Cle-
JIYIOIIUM 00pa3oM.

7. Ionbupaercs noaxonsias aHaIMTUYecKass (PYHKUMS pacrpene-
JICHUS, U e€¢ NapaMeTphl HEITOCPEACTBEHHO OLECHWBAIOTCH IIpH all-
MPOKCUMALIMU €10 IMITMpUYecKod QYHKIIMKU pacnpeneeHus B yCIo-
BUSIX MUHUMMU3ALMY TIOAXONSIIEro KPUTEPUsI, KOTOPBI MOXET TPaK-
TOBaThCS KaK OIUH U3 BO3MOXHBIX KPUTCPUEB COIIACHSL.

M3noxeHHas npoueaypa OCJOXHSETCA CONYTCTBYIOINUMM IOTION-
HHUTEJILHBIMHA NPOOIeMaMu:

* OTPAaHMYEHHOCTBIO HHPOpMAaUUK (HEAOCTATOUHOCTBIO IUTHHBI Psi-
IIOB HaOMIOAEeHMIT);

e CMEIIEHHOCTHIO OLIEHOK IApaMETPOB;

* 3aBUCHMOCTbHIO HaOMIOAECHWH (BHYTPUPSIAHOM CBSI32HHOCTBIO).

B mononHeHHE K ITIaBHOM 3afaye B CTOXACTMYECKOM TMAPOIOrUU
MOSIBIJIUCH U APYTMe HampaBlIeHUs, TakKue, Kak:

* PACCMOTPEHHE ITOCNEe0BATEIFHOCTEH XapaKTePUCTUK CTOKA KaK
CTOXaCTHYECKUX (BEPOSITHOCTHBIX, CHYYaHHBIX) IpoueccoB (HyHK-
uni);

e UCCNIeIOBaHKEe MHOTOMEPHBIX PACTIPENEAEHUA U [IPOLIECCOB;

o TIPOCTPAHCTBEHHBIE CTOXACTUYECKME IPOOJIEMBI.

OnHako BCE OHM, B KOHEYHOM CYETE, [TO3BOSIOT WM PacIiMPUTh
OCHOBHYIO 3alla4y, WIH YTOUHUTh 3DPEKTUBHOCTD €€ pelIeHHUsI.

7.5.3. OmMnupudeckas GYHKIHA pacupeneneHus

B ocHOBe cTaTCTUYECKMX BBIBOIOB, KOTOPLIE MOXET CIENATh TU -
POJIOT 0 3aKOHOMEPHOCTSIX ITOBENEHUS KOMITIEKCA CIYYAMHBIX THAPO-
JIOTUYECKUX U METEOPOJIOTHYECKUX BENWYMH, JIeXaT Psiasl HaOIoe-
HUii. B Kypcax MaTeMaTuyecKoil CTATUCTUKY OOBIYHO UAET PEUb O BBI-
6opke, 0 BEIOOpOYHOM MeToze. TeM CaMBIM MPENIIoNaraeTCa BO3MOX-
HOCThL aKTMBHOTO 3KCIEpUMEHTAa. B HamieM Xe ciaydyae K BRIOOpKe,
3KCHEePUMEHTY MPUPAaBHUBAIOTCS HAOMIONEHMS, QUKCcANUsl TOro, YTO
cama npupoza cobJIaroBOJUT HaM BBLAATh U3 CBOEI T'MITOTETHYECKOM
TeHepaJbHOW COBOKYITHOCTH.
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(D)’HllaMEHTaJlbﬂble OCHOBBI MATEMATHYECKON CTATHCTUKU
€ KJI0YeBbIMH CJIOBAMH U3 rHAPOJIOIHA

IlpuMeHeHHE TEOPUU BEPOSITHOCTEH K <«ICHCTBUTEILHOMY MHDY
omnbita» (o A.H.KoaMoropoBy) NPOUCXONUT 110 CAECAYIOLIEN CXEME:

1. Ilpennonaraercs cylieCTBYOUIUM HEKOTOPbI KOMIUIEKC IPUPO]I -
HBIX YCJIOBUIA S, HOTyCKAIOILMI HEOTPAHMYEHHOE YUCIIO peanu3anuil.

2. B pesynbraTe OCYLUECTBIEHUS YCIOBMIA S COBEPIIAETCS ONpene-
JIEHHBIA KPYT THAPOMETEOPONOTHYECKUX COOBITUI, TAKUX KaK IIPUXOT
MaJIOBOJHBIX U MHOTOBOAHBIX NMEPUONOB, MPOXOXKACHUE MABOJKOB U
CEJIEBBIX NOTOKOB, CXOI CHEXHBIX JIAaBMH, HACTYIIAaHHUE ¥ OTCTYIIaHUE
JIEAHUKOB, TpEBLIIIEHUE ONMPENeNCHHBIX 3HAYEHUIA PacXOHOB BOIBI B
pEKax, TeMIEPATYPLl WIM BIAXHOCTH BO3[yXa, CKOPOCTH BETPa, CIOS
MY UHTEHCUBHOCTH OCAIKOB.

3. Ecam mociie peam3auyy yenosuit S ocyluecTBUBILMIACS Ha MpaK-
THUKE BapMaHT COOLITUI OKaXeTCs TPUHAUIEXALUM K ONpPeaeNeHHO-
MYy KaKUMU-JTUOO0 YCIOBUSIMU MHOXECTBY A, TO rOBOPSIT, YTO HACTY-
W10 coOsITHE A.

4, KaxaoMmy rugpOoaori4ecKoMy coObITHI0O A MOXHO IOCTaBUThL B
COOTBETCTBUE ONpPEACTICHHOE AcHCTBUTENRHOE uucno p(A), obnana-
IOLIEE CAEAYIOLIMMYU CBOMCTBAMHU:

«0<p<l;

* €CJIM KOMIUIEKC YCIOBUIt S OylleT TIOBTOPEH # pa3, U 3TO n Oyzaer
JOCTAaTOYHO BEJIUKO, U €CIM M — YUCIIO CTy4aeB, OTMEYEHHBIX [TOSIBNE-
HUEM COOBITUS A, TO OTHOLUEHHUE m/n OyIeT MaJo OTIINYATECS OT p(A);

e ecnu p(A) OYeHb Majo, TO MPAKTHYECKH MOXHO OBITh YBEPEH-
HBIM, YTO MPU OAHOKPATHOM peaju3aiuu YCIAOBHI S coObITHE A He
OCYIIECTBUTCS.

Janee B LieHTpe HAWIEro BHUMAHMS OKA3LIBAETCS MOHATHE O Bapu-
aUMOHHOM psifie (HOCNeNOBaTENbHOCTH TTOPSIKOBBIX CTATUCTHUK)

Ql~<- QZSS Qm

M0Jy4aeMOM paHXUPOBAaHMEM psifia HAOJIOAECHUH], T. €. PACIIONOXECHHU -
€M €ero YWICHOB B BO3pACTalOLieM MOPSAKE, M 3MIIMPUUYECKON PyHK-
UMY pacTIpeaeieHUs:

0’ Q<Q[
Q) ={mln, 0,<0<Quq m=12,..,n-1
1 020,
Win
05 QSQI
F @ =mn, Q0,<Q0<Qpy m=12.,n-1
1 0>0,
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Takum ob6pa3omM, B MaTEMaTUUYECKO CTATUCTUKE TIPUHATA Cleny-
IOLIast TPAKTOBKA OCHOBHBIX IMOJIOXEHUH, ONPEAeNsIOIMX CYWHOCTH
IMMUPHUUECKON PYHKUIUM paclpeneneHus:

1. 3HaueHUe 3IMOUPUUECKON DYHKUUU PacrpeleieHUss B NPOU3-
BOJILHOM TOYKE (J,, PABHO OTHOCHUTENBHOU yacToTe cOORITHR Q< O,

F{(Q) = m(Q< @y)/n,
unu Q< Q.
F3(0) = m(Q< On)/n,

roe m(Q< 0,) u m(Q< @,) — 4UCIO WIEHOB BapHALMOHHOIO psina
061 MM OOBEMOM A, YOOBJIETBOPSIOUIUX YCIOBUIO, 3aMUCAHHOMY B
CKOOKax.

2. OTHOCHUTENIbHBIE YACTOTHI M/1 SIBNAIOTCS HECMEILEHHBIMH, Hau-
JAYYLIMMM OLeHKaMU 1is BeposTHocteldl p(Q < O,) u p(Q < Q,), T.e.
Cpely BCEX HECMELEHHBIX OLECHOK MMEIOT HAUMEHbBIYIO TUCTIEPCHIO.

3. DMmnupuyeckas GyHKuus pacnpenesieHust F*((J) npu n — o cxo-
JUTCS MO BEPOSATHOCTU K MCTUHHON GyHKIMU pacnpenenacHus F(Q).

4. @yuxuus F*((Q) npeTeplieBaeT pa3pblB B TOYKAX, COOTBETCTBY-
0LUMX WICHaM BapHauuOHHOTO pstaa Q) < O < ... < @, BCAKUI pa3
CKaYKooOpa3HO U3MEHSACH Ha BeJIMYMHY 1/n, B pe3ynbpTaTe yero rpa-
GuK QyHKIMM UMEET CTYIICHYATHIH XapakTep. B MpoMeXyTKax Mexmy
COCENHUMU WICHaMH BapUaUuUOHHOTO psga QyHkuus F*(QJ) coxpa-
HSET MOCTOSTHHOE 3HAUCHMUE.

5. FF(Q)=0mnst < Q,wun Q= Q,, F}(Q) =1 gng Q= Q, unu
0> 0,

Co3gaBasi B NIpUHIUIE, GE3YCNIOBHO, MPaBWIbHEIE MPEANOCHLUIKI
JUISL OTIpEHNEICHHSI SMIUPUYECKON DYHKIMK pacipeaesieHus, mnepe-
YUCACHHBIE TIOJIOXKEHUST HE UCYEPIIBIBAIOT IIpOGjIeMbl: B CTOPOHE OC-
TAETCA BOMPOC O MPAKTHYECKUX NpUeMax AajibHeHIero HCrojb3oBa-
Hust £7(Q), npencrapleHHONH B OMMMCAHHOM BUIE, a TAKKE O MPUHLIM-
r1ax BIGOpa OZHOM U3 IBYX BO3MOXHBIX QyHKumit F*(Q) u F3(Q).

Tupponornueckas cneunduka npodreMpl

B TAAPOJIOTUM TIPUHATO UMETh ACJIC C BApUALMOHHLBIMHU psAOaMU,
PacCIIONOAKEHHBIMU HE B BO3paCTAlOUIEM, A B Y6b1BaK)LL[€M 1opanKe:

020,2...20,.

B arom ciyyae smnupuyeckas GyHKUUs paclpeleNeHusT COOTBET-
CTBEHHO NPUHMUMAET BHA!

0; 0>0
FEQ@={mn; 0,20>Qu;m=12 .., n-1
L 0<0,
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0 0z0
F Q) ={m/n; Q,>02Q,.;;m=12.,n-1
1 0<0,

T'unposoros Beerga cMylIaa TOT (haKT, YTO OUEHKA BEPOSATHOCTEHN
no dopmyne p*=m(Q, 2 Q,,)/n 0Ipu m=n paBHa enuHULE. besyyacTHoe
OTHOUIEHUE TUAPOJOroB K (opmyie p* = m/n, CTOIb OCHOBATENBLHO
[IPUCYTCTBYIOLIEH B MATEMATUYECKOM CTATUCTUKE, HOJDKHO OBIIO OBI
MTOJYYUTh JOCTATOYHO CEPHE3HOE TOJIKOBAHMUE.

CyluecTByeT ¢ Ipyrasi BO3MOXHOCTh ~— OLIEHHBATh MATEMAaTUYECKOE
OXUAAHWE, WIK MOIY, UM MeduaHy OeTa-paclpenc/ieHds Kak pac-
NpeleNeHus opAAKOBbIX CTATUCTUK. B 5TOM ciyyae Bce Tpu BapHaHTa
MOTYT OBITh 0B0OUIEHB! C MOMOILBIO BBIPaXEHHS

pr=(m-o)/(n+1-20).

Torna ming mMareMaTHyecKoro oxunanus o =0, mas Mogel o= 1 u
ans Meavanst o = 0,2929. B nocneaHeM ciydae pelieHUE SBISETCS
NpUOIDKEHHBIM. YUHTEIBasE OCOObIE CBOMCTBA MEUAHB! KaK eCTeCTBEeH-
HOTO I[IEHTpa pachpeneaeHust Npu JIOOLIX THIIAX MOCHEIHEro peKo-
MEHAYEM «MEIHMAHHBIN» BApUAHT (HOPMYIEI SMIIUPUYECKOM BEPOSIT-
HOCTH

pF=(m-0,2929)/(n+0,4142).

OpHako uMmeeTcd ropasao 0ojee MONHOLEHHBIA CMOCOO OUEHKU
SMIIMPUYECKOr0 paclpeAeNieHus, BIIpoYeM, AOCTATOUHO OIU3KUIL 1O
pE3yABTATY TOJNBKO YTO PACCMOTPEHHOMY «MeIMaHHOMY». Bo3ppatum-
cst K dopmyne p* = m/n. UMeHHO ee M crenyeT peKOMEHIOBATh sl
MCIONB30BaHMs, TeM 6osee yto oHa GurypupyeT abCcOMIOTHO BO BCeX
PYKOBOJCTBaX [10 MAaTEMATUYECKOA CTATUCTUKE, HO TOJILKO MOCHE cle-
JIyIOLLero npeo0pa30BaHMUs BAPHALIMOHHOrO psiaa:

ucxomubiit paa: 012 0= 0Qs2... 0,12 O
npeobpa3oBaHHBIi psn: Q> Oy > .. > Ouly s

rae O, =(0;+ (»)/2 u 1. a. OYeBUAHO, YTO KaXAOMY WIEHY rpeobpa-
30BaHHOTO psifia OyAET COOTBETCTBOBAaTb BEPOATHOCTH p* = m/n, rie
m — YUCJIO WICHOB PANa, COOTBETCTBYIOLIEE YCIOBUIO O, > @ > O,,1-
CrnenyeT ©IMETH B BULLY, YTO B [IpeoOpa30BaHHOM Ps/Ie YHCIIO €r0 Yie-
HOB Ha €IMHUILY MEHBLUE, yeM B ucxoaHoM. Ho Bo3MoxHO (1 Lieneco-
006pa3Ho) nobaBJIeHUE ABYX HOMOJHUTENBHEBIX WICHOB ~— MaKCHUMAalb-
HOro (J; ¥ MUHHUMAJIBLHOIO (J, C TOYHBIMU MHAUBUAYATLHBIMU OLEH-
KaMH UX BEPOSITHOCTEMN:

pt=1—-exp(-In2/n) n p; =exp(-in2/n).
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7.5.4. Ananutnyeckasi GyHKUHAA pacrpeaeneHus

JIns pacyeTHBIX UeJedl SMOUpUUYECKue QYHKUMU paclpedesieHUs
HeoOX0AHUMO AIMMPOKCHUMHUPOBATH MOAXOMSIMMU AHATUTUYECKUMHU
BeIpakeHUsAMHU. [TocneqHue — ananuTUYECKUE QYHKUMM pacTpeaesne-
HHUS — CBSI3YIOLECE 3BEHO MEXKIY CaMbIMU OOLIMMHU NPENCTABIEHUAMU
O TUAPOMETEOPOJOTHUYECKUX Mpoleccax U SBJIEHMUSIX U CBOMCTBaMM
SMITUPUYECCKUX NaHHBIX. OTHOCUTEIbHO (PYHKUMIA pacrpeneIeHus MoX-
HO BLICKa3aTh ITOXeNaHue, YTOObI MX O0OCHOBAHME OBLIO KaK MOXHO
IpO1lE, YUCIO 1apaMeTPOB — MUHUMAILHBIM M CaMM [1apamMeTPhl YETKO
651 uHTepnpetuposanucs (1. Koxce, . Xunkiu. TeopeTnyeckas ctaTu-
ctuka. M., 1978).

Ipouenypa MCNOAB30BAHUS aHATUTUYECKUX paclpeaeneHuil Tpu-
BuasbHa. Ee 00BIYHO MMEHYIOT CIJIaXKUBAaHUEM, TOADOPOM MM «I10]-
FOHKOI» aHAIUTHYECKOM KPUBOM K HAOMOAEHHBIM YyacToTaM. Kakux-
6o creuupUIECKUX YUCTO THAPOMETEOPOJIOrHYECKUX [OAXOA0B K
3TOMY, B CHJIY OOLIHOCTU CPEACTB MATeMATUYECKONA CTATUCTUKH I
BCEX HAyK, HE CYIECTBYET, KAK HE CYLUECTBYET U YUCTO T'MIAPOJIOrHU-
YeCKOro COAEPXKAHUS MPU BBIBOIE MOIXOASIIMX aHATUTUYECKUX DYHK-
UMA paclpeaeneHus.

Tem He MeHee, clieUUPUISCKUI aHATU3 U JIOTUYECKOE COMOCTaB-
JICHUE AHANIMTUYECKUX U OMIUPUYECKUX PACIIPEACNECHUN HOKHBI
MpeAIIeCTBOBATD MCIIOAB30BAHUI0 QOPMAJIBHBEIX anropurmMoB. Hapy-
LIEHME 3TOr0 MPUHIHUIA 0cO00 OMAaCHO Ipu OE3LyMHOM MCUOJB30-
BAHUU UMEIOIIUXCS IO PYKOM CTATUCTUYECKUX KOMIIBIOTEPHBIX «Iia-
KETOB». JTO 3aBOIMUT HAC B CBOErO POJA MHTEINEKTYAIbHBIR TYTIHK,
KOrJa Mbl [IEpEeCTaeM OCO3HAHO KOHTPOJUPOBATH CBOM MOAXOOBI U
JNCHACTBUS.

B npuHUMIIE YMCNO0 aHAMTUYeCKUX QYHKIIMIE paclipeneaeHUs npek-
CTaBJIsIeTCs HeorpaHuyeHHBIM. ONHAKO 11O Mepe YCIOXHEHUS MaTeMa-
TUYECKHUX KOHCTPYKIMI CHMXKAETCS IPAKTUYECKAS HEeIeCO0OPa3ZHOCTh
KX UCTioNb30BaHUSL. OYeHb YCIOBHO MOXHO BBIIEIUTD JIBA OCHOBHBIX
KJacca pacnupemaeeHuii:

1) pacnpeneneHus, MOAYYEeHHBIE B Pe3y/ILTATE UICATU3UPOBAHHOM
BEPOSAATHOCTHOH cxeMaTusauuu (HOpMaJbHOE, JIAILJIAaCOBO, [TOKA3aTe/Ib-
HOE€, paBHOMEPHOE);

2) pacrnipencneHus, MONyYEHHLIC B pe3ynbTare Mpeobpa3oBaHus
UCXOAHOU TICPEMEHHOU B HOBYIO, PAaCHpEAEIEHHYIO 10 KaKOMY-Tub0
HU3BECTHOMY 3aKOHY.

TMocneanuit knacc pacrpeneneHuii O4YCHb MPUBIEKATENEH, U MBI
paccMoTpuM ero 6ojiee moapo6Ho. OH OCHOBAaH Ha TOM (akTe, YTO
€C/IY CllyyaliHasl BeJTMYMHA X, UMEIOUIAsl IUVIOTHOCTh BEPOSITHOCTHU ¢;(X),
CBsI3aHa C MHTEPECYIOLICH HaC BeNMUUMHON ( cooTHOIEHHEeM x=f( (),
TO MJIOTHOCTb BEPOSITHOCTH

02(Q) = o, [ D1fQ).
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B xavectse npeobpaszyeMblX 3aKOHOB IOTUYHEE BCErO MCITOJIL30BaTh
HOPMaNbHBIA (mogxon L,), YTO OOBIYHO U HE€NAETCs, MM ABOHHOM
SKCIOHeHManbHbIH Jlarutaca (moaxon L,). Uto Kacaercsi IpuMepos
(GYHKUMI npeobpa3oBaHusl, NPEBPALIAIOILNX CIYYalHbIE THAPOMETEO-
POJIOTMYECKME BENMWYMHBI B HOPMAIBHOE WK JIAIUIaCOBO packipenee-
HME, TO MX GBUIO NpPEMIOKEHO [OBOIBHO MHOIO: Hampumep, x = (0 +
+1)"In Q, x=exp(nQ)In @, x=(0" - 1)/n npu n#0, x=In Q (mpuso-

IUT K U3BECTHOMY JIorapuMUUYECKU HOPMAJIbHOMY 3aKOHY), X = Q —é
(npeobpazosanue KapTBeNIUIUBUIN); 30€Ch 1 — napaMeTp HyHKIuu
npeoOpa3oBaHus.

IToMuMO POCTOTHI 3TUX IBYX 3AKOHOB B UX [10JIb3y TOBOPUT TAKXKe
paspaboraHHoe uX UHPOPMAIMOHHOE ¥ TEOPETUYECKOE COPOBOXKAE-
HME, OCOBEHHO 3TO, KOHEYHO, KAacaeTCcs HOPMAIBHOTO paclperesie-
Hus. B yacTHoCcTH Tiepexon K MHOTOMEPHOCTU B 3TOM €IMHCTBEHHOM
C/Iy4yae He CONPOBOXAAETCH JTaBUHOM TPYAHOPA3PELIMMBIX TIPOONEM.

B poccuiickoil ruaponoruyeckoit MpakKTUKEe HAUOONBIIEE PACTIPO-
CTpaHeHue HallTa Kpusas pacnpenenerus Kpuukoro— MeHkens, Xots
3a py6exoM OHA MPU3HAHUS HE MOJYYWwIa. DTo pacnpenaeneHue Ob110
MOJy4eHO MPeobpa3oBaHUeM IIUPOKO U3BECTHOIO ABYyXIapaMeTpuye-
CKOT0 raMMa-pacripeie/ieHusi, U3BECTHOTO TAKKE [10J] Ha3BAaHUEM pac-
npeneneHus IlupcoHa 3-ro tuma:

A*Q% ! exp (-1 Q)/T(w), 0 > 0,

90) = {O, 020

rie A — mapaMeTp Maciura6a; o — napaMeTp GopMel.

BruIo caenaHo HUYEM He ONPaBIAHHOE «YIIPOIIEHUE»: MapaMETPHI
opMeI u MaclITaba GuITH HPUHSATEI PaBHBIMU APYL ApYTY. B pesynbra-
Te BO3HMKIIA Oof[HoNapaMerpuueckasd GyHKUUS paCIpeneIeHus

¢(Q) = 0*Q" exp (-.Q)/T(@).
IMocnenusa mocie ABOHOro npeoGpasosaHust x=y8 u y = y, Qg

0
B KOHCYHOM CYETC npnoGpena BUO

o/B) = _ /B
o]0 el varr
(o) Qo [T(0)B O]
3necs I'(...) — o6o3HaUeHHE raMma-QyHKIIMH.
Bcerna mone3HbIMH OCTAIOTCS TIOMBITKM UCIIBITAHUSA HOBBIX (fIpea-

ITOJIOXUTENBHO JOCTOMHBIX) KPUBLIX PACTPENEICHUS] B TUAPONOTHU-
YecKUX 3a1ayax.
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7.5.5. Ouenka napaMeTpoB AHATHTUYECKNX (DYHKuUMH
pacupenesieHus

OMnuUpudeckasg QYHKUMUS paclipelesieHUs] KaK peaju30BaHHbBIR
MIPUPOLIOI M U3MEPEHHEI YEJIOBEKOM MPoo6pa3 UCTUHHON QyHKLMHN
pachpejeaeHusI, UMeruIas B CBOeil OCHOBE BApPUMALMOHHBIA PAX Kak
YIIOPSIOYEHHYIO ITOCTENOBaTENbHOCTh HAONIONEHUI 332 HEKOTOPOH City-
JaifHOI BeMMYKHOM, o6GranaeT MaKCUMAJIbHO BO3MOXHOH MHGbOpMa-
HMeit, coaepxalueiicss B 9TMx HabmoneHusx. Haubonee aneMeHTap-
HOIf, HO B TO X¢€ BpeMsl U (yHIaMEHTAJILHOH 3agayeil MareMaruye-
CKOM CTATUCTUKU SIBAAETCS HAXOXICHME ISl IMOUPUYECKOl HyHK-
UM paclipeiieICHNs COOTBETCTBYOILEN € aHATUTUYECKONH QYHKIUH.
B peajibHOCTH 3TO CBOAMUTCS K MPOBEACHUIO MOCeHEN B Haubonblei
OIM30CTH K CUCTEME «TOYEK» IMIMPHUYECKOTO pacrpeaeneHus. Pewe-
HUE HA3BAHHOM 3aayu ITOAPA3NENSIETCS HA TPU dTala:

1) BEIGOD moaxoasIeil IO CBOUM MpeaesiaM ¥ rpadpuuecKuM ouep-
TaHUSIM aHAIUTUYCCKON (PYHKUMM paclpeaeneHus;

2) HeNocpenCcTBEHHAs OLICHKA [TapaMETPOB IOCIEenHEH;

3) BU3yassHasg MU YUCJICHHAS OLEHKA YIOBJIETBOPUTEIBHOCTH pe-
IIEeHMS TOCTABNCHHON 331a4M — CPABHECHUE SMIIUPUYECKON U aHAIIH -
TUYECKON (PYHKLMI pacTipeneneHuUs.

B ocHoBe 06uIeNPUHSTON CXeMBI OLIEHKH TapaMeTpOB aHATUTUYE -
CKOM (DYHKLMHU pacrpeneieHus JCXKUT WAES COIMOCTABICHUS YUCIO-
BBIX XapaKTePUCTUK BEJIUYUH, COCTABIAIOUIUX PSIBbl HAOMIONSHUH, 1
AHATUTUYECKMX BhIpAXKEHUI 3TUX XK€ XapaKTepuctuk. Pasznuuue B Me-
TOIAX OLIEHKY COCTOMT JIMIIB B CYITHOCTH ITOCTAEAHUX U B CITOCO6aX UX
nonyyeHus. KonuuecTso n36paHHBIX XapaKTePUCTUK OOBIYHO HpUHU-
MaeTCs paBHBIM YHCITY NIapaMeTPOB aHATUTHYECKON (PYHKIIMM paclipe-
TETCHUST.

Boobuie monsITKa 0oXapaKTepU30BaTh PN HAOGMIONEHUIT HEGOMb-
LIKM HabOpOM TakuX IoKa3aTenei, KOTOpHIE OOBSBISIOTCS HCYep-
MBIBAIOUIMMM XapaKTePUCTUKAMU, HEM30€XHO NPUBOMUT K IIOTEpE
vHpopmayun. Cpean Hanbonee paCnpoCTPaHEHHBIX XapaKTEPUCTUK
TAKOro psiia B NEPBYIO OoYEpElb MOXHO HA3BaTh CPEIHUE AHAIMTU-
YECKUE BEJIMYMHBI, MOy, MEIMaHy, pa3Max, MOMEHTHI Pa3HoOro Mo-
panka, GYHKUMY NpaBAoNonoOUs U Ipyrue MeHee yHnoTpeOuTelNh-
HBIE NoKa3aTeau. Mcrnonp3oBaHne HEKOTOPHIX U3 HUX PETIAMEHTHUPO-
BAHO B U3BECTHBHIX METOJAX MOMEHTOB ¥ MAKCUMAJILHOTrO MpaBAoIo-
noous.

MeTon MOMEHTOB B HACTOSIIECE BPEMS IIPEACTABISIET UHTEPEC OOMb-
LIE C UCTOPUYECKOI TOUKU 3PEHMSI, YTO Xe KacaeTCsl MeToa MaKCH-
MaJIbHOIO (HauboJbliIero) MpaBaonoaodusi, TO OH CYXTAETCS Haubo-
JIee M3BECTHBIM, 3¢ (HEKTUBHBIM M BAXHBIM C TEOPETHYECKON TOYKH
3peHust OOUIMM METOAOM HAXOXICHUS OLCHOK. 3aBOEBas OH IOIYJIsIp-
HOCTb M CPeAH ruApoioros. Boobilie ke oneHKa HapaMeTpoB 110 METO-
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JIy MAKCHMAIBHOTO NPaBIOIOL00Us «BOMPEKH YTBEPXKIEHUSIM MHOTUX
YYeOHMKOB... He SBASAETCS YHUBEPCATIbHO XOPOlled NPoLenypoii ¥ He
JIOJDKHA [IPUMEHATHCS A0rMaTuyecKu». M3BeCTHO, YTO OLIEHKH MakK-
CUMAIBHOIO MpaBIoNogo6Us HE BCErNa AOCTATOYHBI U COCTOSITENb-
Hbl. OGBIYHO 2TOT METOA ONPABABIBAETCS B TEX CIy4asX, KOIKa OLEH-
K¥ MaKCHMaJIbHOI'0 IpaBaonofo0us NoJIyynuTs o4eHb Jierko. [IpakTu-
Ka ero MpUMeEHEHUs ANg pAacHpeAeNeHMI, 0OBIYHO MCTIONB3YEMBIX B
TUIPOJIOrMH, IToKa3ajia 00paTHOe, U B pe3yabTaTe IOSIBWICS TaK Ha-
3BIBAEMBII MeTOH NpUOIMKXEHHO HAUOOBIIEro NPaBIoNon00us.

MeTogaM MOMEHTOB M MAKCUMAIBLHOIO NPaBIOIONO0OUA YACTO CO-
TIyTCTBYET M3NMIIHSS 'POMO3AKOCTb PACUYETHBIX AJIFOPUTMOB U IIPO-
OyeMa CMeILEHMs OLEHOK, YCKOJIb3AIOIAsa U3-1101 KOHTPOJIS.

Obuen3BecTHB TPEOOBAHUS K OLEHKAM: COCTOSITEILHOCTh, HECME-
WEHHOCTD, 3(PPEeKTUBHOCTE.

OueHka 6* mapaMerpa 6 Ha3bIBAETCS COCMOAMenbHOU, ECIIV OHA «CXO-
IUTCSI 110 BEPOSITHOCTU» K 6 TIpU HEOTPaHMYEHHOM BO3pACTAHUU 06beMa
BEIOOpKU. TpeGoBaHue COCTOATENLHOCTU OOBIYHO YIOBIAETBOPSAETCH B
OoJIbLIEeM YUCIIE CIyYyaesn.

OueHky 0* mapameTrpa 0 [pPUHATO HA3bIBATh HeCMeuweHHOU, eClu
MAaTeMaTHYECKOe OXHMIaHMUe 3TOM OUEHKH PaBHO O (KIaccuyeckas He-
CMEILIEHHOCTD). AJTbTEPHATUBHBIA BADUAHT YCIOBUS HECMEIIEHHOCTH
COCTOMT B 3aMeHe MaTeMaTHYeCKOTo OXHUAAHUA MelUaHO# (MeIuaH-
Has HeCMellleHHOCTh). HecMellleHHOCTb CeyeT MOHUMATH KaK OTCYT-
CTBUE CUCTEMATUUYECKUX OIIMOOK TpPU OLEHKE NapaMeTpoB. D¢pek-
TUBHAsL, WIX HAWIYYLlasi HECMELUEHHAs, OlIeHKa JOJIKHA 00/1a1aTh 10
CPaBHEHMIO C IPYTUMU HECMEIIEHHBIMUA OLUEHKAMH HAMMEHBLIEH JUC-
nepcuci.

Hawubonee npo6neMaTu4HO! SIBISETCS BO3MOXHOCTh CMEIUEHUS TIpU
oueHKe rrapameTpoB. CUMTAETCS OOILETIPUHATHIM, YTO BO BCEX Cayyasix
MMEETCSL BOBMOXHOCThH BHECTH MONPABKY HA CMEUICHUE TYyTEM Haname-
Kalero «MCIpaBNeHUs» OLEHKM YMHOXEHHEM Ha HEeKUil IoIpaBoy-
Hblt Koadduient. OIHAKO 3TOT MyTh YPEBAT MHOTMMH HEKOHTPOMH-
PYEMBIMHU MOCNEACTBUAMMU, CBSI3aHHBIMU C UCUUCIEHHUEM Pa3TUYHBIX
CTATUCTHYECKHUX XapaKTEPUCTUK B PA3TMYHBIX METPHUYECKUX ITPOCTPaH-
CTBaXx.

Takum oOpa3om, BCE TPU IOCAEIOBATENBHBIX dTara pelleHus 3ana-
Y, MOCTABJICHHOM B HAYajle 3TOr0 pas3lesa, OKa3bIBAIOTCS HEHNOoCTa-
TOYHO JOCTOBEPHBIMMU:

e NpU BBIOOpE MOIXOASILUEH aHAIUTUYECKON QYHKUUU pacrpesre-
JIEHHUA B TMIPOJIOTMM UCIIONB3YIOT HENONYCTUMO OrpaHMYEHHBIN Ha-
60p Mozeneit, HEMOAHAS IPUEMIIEMOCTh KOTOPBIX YXXe JOCTATOYHO O4e-
BUIHA;

e CHCTEMA OLICHKU NapaMeTPOB 3TUX MOIENEH yailie Bcero He ocTa-
eTcsl CBOOOJHOI OT CMEUIEHUS;

e OOBIYHO BU3YaJIbHASA, U OYE€Hb PEIAKO OICHEHHAs KOJIWYECTBEH-
HO, CXOOUMOCTh aHAJIMTUYECKUX U IMIIMPUUYECKUX NAHHBIX pa304apo-
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BBIBA€ET, B [IEPBYIO OYepeb I10 [IPUYMHE CMELUEHUSI KOOPAUHAT IMIIU-
puyecKuxX QYHKUHUIA pacTipenesieHus.

HapucoBaHHasi KapTUHA HeymOBJIETBOPUTEIBHOTO COCTOSIHUS C
OLIEHKOI IapaMeTpOB ABWIACH CeACTBUEM DELUCHUS 3aayd B yCJIO-
BUSIX HEOCO3HAHHOIO <«IIOCELUEHUs» PA3NUYHBIX METPUYECKHUX IIPO-
CTPaHCTB.

B nipuHuMiTte UMeeTCs] BO3MOXHOCTD IIPSIMOI OLIEHKHU IapaMeTpoB
aHaTUTUYeCKMX QYHKIUI pacripenesieHus1, UCII0Nb3Ysl JUISl 3TOrO BCIO
SMITUPUYECKYIO (PYHKIIMIO pacrpeneieHus. 3agada npu sToM GhopMy-
JIUPYETCSsI OYEHDb €CTECTBEHHO U IIPOCTO: YEPE3 TOUKU IMIIUPUUYECKOH
KPUBOIi pacnpenesieHus HeoOX0aMMO MPOBECTU AHANUTUYECKYIO KPH-
BYIO Hauny4y1uuM obpazom. OrigHKa TapaMeTPOB IMOCAEIHE N IPU STOM
OCYLUECTBUMA B YCJIOBUSAX MUHUMU3AIUUA HEKOETO KPUTEPUS Ka4ECTBa
LeJeBOi (PYHKUMH, YUYUTHIBAIOLIETO DPACXOXIECHUE MEXAY aHATUTHU-
YeCKON U SMIIUPUYECKONA BEPOSITHOCTIAMHU, COOTBETCTBYIOLIUMM KaXK-
JOMY WIEHY BapUallMOHHOTO psaa Q.

IIpu ycnoBuu, YTO KOOPIMHATEI IMITUPUYECKON (DYHKIIUU pacripe-
JeJIeHUs He CMEUIeHBl, 1podaeMa CMeIleHHS aHAMUTHYeCKONH (QyHK-
LUK He BO3HUKAeT. OMHOBpEMEeHHO pelliaeTCs 3aHaya KOJIMYECTBEHHO-
rO Y BU3Y&JIbHOTO UX CPABHEHMsI, MO0 NIPOTUBOPEUYMIA MEXIY METOMO-
JIOTUYECKUMHM TIOIXOJAMU DU OIIEHKE KOOPAMHAT 3MITUPUYECKON U
MapaMeTPOB AHAUTUTUYECKOMN DYHKIMI pACIIPENCTEHUS B 3TOM CIydae
HE CYLIECTBYET.

B xauecTBe caMOro MpoCTOro rnpuMepa MOAXOASUIEr0 KPUTEPHUS Ka-
4yecTBa JUIs1 €F0 MUHUMU3ALKM [IPU OIEHKE 1apaMeTPOB aHAJIUTUYe-
CKOU KpUBOI paclipefeNeHUs MOXET [TOCHYXHUTD CIEeLYIOUIAH:

[

p;l* _p;l /p:n]: €Clin p;l SO,S,

i M=

1

[

M=

Pt = pal/A= ), ecnn py, >0,5.

N |- x|

3
il

1

3necs p** — aHaMUTUYECKAS U p* — 3MIIUpHUYECKAasT BEPOSITHOCTD.
D

7.5.6. Kpurepuu corjacus

Paznuyarorcs Tpy Buaa QYHKUUI pacipeneneHus: ucmuntas F(Q),
KOTOpas B TMAPOJIOTMYECKUX MPUIIOXKEHHUSIX BCETIa OCTAeTCSI HEU3BE-
CTHOM M B COOTBETCTBUM C KOTOPOU MPUPOAA T€HEPUPYET peayiu3a-
MU TUAPOMETEOPONOTrMYECKUX HAONIONEeHUIt; amnupuneckas F*(Q)
(nonpazn. 7.5.3); anasumuueckas F**(Q) (monpasa. 7.5.4). C B3aUMOOT-
HOLIEHMEM 3TUX TPEX BUIOB QYHKIIMIA paCIIPENESICHUS CBSI3aH BOIIPOC
0 JOBEPHUU K METOAAM CTATUCTHYECKOU 00paboTKU M K HHGMOPMALIMH,
colepxaleics B HaOIIOIE HUSIX.
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MoaxomsiiMMU KpUTEPUSMU COTJIACUS TIPU CPABHEHUU Pa3IMYHbIX
TUTIOB (PYHKIUN pacTpeneaeH!s SABSIOTCS:

» kputepuit KosMoroposa, Mo3BoJIIOIUA MOCTPOUTh IS SMITU-
pudyeckoit GyHKUMM pacnpeleneHus F*((Q) nosepuTesbHble TpaHULIbI
BEPOSITHON II0JIOCHI CYILECTBOBAHUSI MCTMHHON QYHKLMU pacrpene-
Jnenus F(Q);

e kputepuil CMUPHOBA, [OATBEPXKMAIOIMIA WIK ONMpPOBEPraOIUi
TUII0Te3y — U3BJIeYeHB! M ABe BEIOOpKU F*(Q) u F'(Q) U3 onHOM 1
TOM Xe reHepaJibHOW COBOKYIHOCTU F(Q);

* KPUTEPUIA, NpeICTaBJIEHHBIA B NOApas3a. 7.5.5 U CBUAETEIbCTBY-
OWMH 0 61M30CTH aHATMTHYECKOH F**((Q) u smnupuueckoit F*(Q)
byHKIMI pacnipeneeHN.

OTU 1 HEKOTOPBIE APYTUE U3BECTHBIE KPUTEPUM COITIACUS B TUAPO-
JIOTUM HE BCEraa MpaBUJIbHO TPAKTYIOTCS U UCIIONB3YIOTCH.



FTJTABA 8
O IIPUKIAJTHOW T'IPOJIOTUN

8.1. O0mue nOJOXKEHHs

IIpuxiamHast TUAPOJIOTUS — O3TO LEJEYCTPEMIIEHHO OPTaHU30BaH-
Has B COOTBETCTBUHU C YTWIMTAPHBIMU TPEOOBAHUSIMHU Pa3BUBAIOLIETO-
CA 4YeJIOBEYECKOro o0uIeCTBa CUCTEMA TMADPOJIOTUYECKUX CBEOEHHUN U
METOJOJOTUI1, HAMpPaBJICHHBIX HA pElUCHUE PA3HOrO pOJAa BO3HHUKA-
OIIMX ITpobsieM U 3amay.

CrieyanucTsl, padoTarouye B 0071aCTA XO3SICTBEHHOTO, CTPOM-
TeJILHOTO U 3KOJIOTMYECKOro NMpOeKTUPOBAHUS, B chepe OXpaHbl OKpY-
Xaloled cpelbl U UCIONb30BAHUST BOJHBIX PECYPCOB, B CIIYX0ax ruapo-
JIOTMYECKOTO MPOTHO3UPOBAHUS U 3aUIMTHI OT OMACHBIX THAPOJIOrHuYe-
CKUX SABJIEHMH, €CTECTBEHHO, HOJDKHBI UCMONb30BATh HAYYHBIE OCHOBEI
U HOBEIIMe pe3ybTaThl (pyHAaMeHTATbHON ruaposiorun. M eciu pas-
BUTHE MPUKIIAAHON TYAPOIOTAM BCAYECKU CTUMYJIMPYETCSI BOIOXO3SIM -
CTBEHHBIMM U IIPOEKTHBHIMM OPraHU3alUsIMU, TO IOJOXEHHUE JE B
byHIAMEHTANBHON TUAPOJIOrUM 3aBUCUT OT FOCYAApPCTBEHHBIX CTPYK-
TYp YIpaBieHUs HAYKOH, a TOUHee, OT MYIPOCTH U MPoGheCCUOHANM3-
Ma JIKL, IPUHUMAIOLIUX PEeLIeHUs] B 3TO cdepe ¥ Ha 3TOM YpOBHE.

HenoctaroyHo ymauHble pelieHUs] HEU3DEXKHO MPUBOISAT K TOMY,
yTO (PYHIAMEHTANbHAS HayKa OKA3bIBAE€TCS HE TOTOBOI CBOEBPEMEHHO
nepenars MPUKIATHON HEOOXONUMbIE €l pe3ynbTaThl U TEXHOJIOTHUMU.
C 1pyroil CTOpOHBI, CIYXWUTEN! MPUKIaIHON! TMAPOIOrMU HE BCeraa
CITIOCOOHBI OBICTPO BOCIIPUHUMATD JOCTVXEHUS PYHIAMEHTAJIBHOM M3-
3a [IPUCYUIEr0 UM OIPElNEJIEHHOTO KOHCEPBATU3MA.

JBa OTJIIMYHBIX OPYr OT ApYyra IO CBOMM I[€JIEBEIM (PYHKLMAM OC-
HOBHBIX TPAJIMLIMOHHBIX HANPABICHUS MPUKIALHON TUAPOJIOTUH, KO-
TOpble, 6e3yCIIOBHO, COXPAHST, 4 BOBMOXHO U YBEJIMYAT, CBOE 3HAYe-
Hye ¥ B OyAYLEM, — 3TO PaCUYEThl U MPOTHO3BI CTOKA U JPYTUX THIPO-
JIOTUYECKUX SIBJICHUIA.

Kypco npukIagHoi ruapoJIOrMy WM 3TUX €€ IBYX IJIaBHBIX pas-
JI€JI0B OOBIYHO IPEICTABJISIOT JOCTATOYHO ODUIMPHOE MepenoXeHue
OCHOB (YyHIAMEHTAJILHON TMIPOJIOTUU C NOOABNEHUEM KOHKPETHBIX
peKOMEHIAUN U JpYyTUX, YX€ IOJHOCTHIO ITPUKIAAHBIX, aCIEKTOB.

BaxkHO MOMHUTB, YTO HEM30€XHO BO3HUKAIOT HOBBIE [MPAKTUYEC-
KUe Mpo6JeMBl, M BCIEACTBUE 3TOTO MOSIBJISIIOTCS HOBBIE aCIIEKTHI U B
TIPUKIANHON reosoruu. Jiydime npeaBuaeTh 3TU aCeXThl M OBITL TOTO-
BBIMU K MX PEIIEHHUIO.
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8.2. mKenepHas TUIPOJOTHS: THIPOJOrHYECKHE PACYETHI

Tugporpags cTOKa B 3aMBIKAIOLIEM CTBOpe — Haubosee mosHas
¢dbopMa mipencTaBieHus UHGOPMAIIMK O PeXUME CTOKA JaHHOM pEKH.
CKJIOHHOCTD K YITPOLIEHHUIO, MHOLIA BRIHYXIEHHOMY, 4 MHOLAA IIPO-
CTO yIOOHOMY, CIIOABUIJIa TUIPOJIOTOB HA BBEAECHMUE MTPENCTABIEHUS O
«XapaKTepPUCTUKAX CTOKa» KaK HOCHUTENSIX 00001eHHOoM HHpopMa-
ouu 0 ruaporpadax croka. TakKMMU XapakTepUCTUKAMU SIBISIOTCH:
CYTOYHBIE, OeKagHbIE, MECSIYHBIE, TOJOBBIe, MAKCUMAJIbHBIE U MHU-
HUMaJbHbIE PacXobl BOAB!, HAHOCOB, XMMUUYECKUX BeulecTB. C HUMM
ropasno mpoule MMETh JEI0 B BUAE TAOJMI[ U YIIPOUIEHHBIX 3aBHCH-
MocTeil. MHorna UCHoJb3yIOTCs CPpeTHUE PacXOdbl WIK OGBEMHI 3a T1e-
PUOABI, onpene/ieHUs] KOTOPBIX SIBJSIIOTCS pPasMBITBIMU (ITOJIOBOMIBE,
MaBOJOK, MEXEHb), YTO HEMEIIEHHO BJIEYET 3a COOOi pa3sHOro pona
HEOIIPeIeJICHHOCTH.

XapaxTepuUCTUKHU CTOKA JIEFKO MOTYT OBITh ITOABEPKEHBI CTATUCTH-
4eCKOMY aHaJIU3y, ¥ UX KPHUBBIE paclpefe/ieHHsI BEPOSITHOCTE! SIBJIs-
10TCs1 OCHOBHO! TpaAMUIMOHHON DOpPMOI MpenCTaBIeHUS Pe3yJIETaTOB
TUAPOJIOrUYeCKUX pacyeToB. OOBIYHO BBIEISUTMCH METOHBI ITOCTPOE-
HUS KPUBBIX PACIIPEAENEHUS XapaKTePUCTUK CTOKA [IPH HAJIMYUHU, He-
[I0JIHOTE WM OTCYTCTBUU JaHHBIX HaOmoneHuil. B HacTosgee BpeMs
MHOIU€ CKJIOHSIIOTCS K MHEHUIO, YTO TAKOE pasiejieHUuE METOIUYe-
CKHX TIOIXOJO0B M3-3a NPOSBJIEHUS HECTALMOHAPHOCTU PSIIOB HAOJIIO-
NeHUii TepsieT CBOI NepBOHAYANBHEIN CMBICT. MHTEpECHO, YTO UMEH-
HO HENOCTATOYHOCTh HAOJIIONEHMIt BCErla BBI3BIBAET K XM3HU Oosee
CIIOXHBIE ¥ MHTEPECHBIE U1 PYHAAMEHTAJIbHON TUAPONIOTUM METOMBI
U ITOXXOJBL.

TIpuMepoM KpaiiHell HEKOPPEKXTHOCTH M MCKYCCTBEHHOCTH SIBISI-
€TCsl TPaAUIIMOHHAs IIOCTAHOBKA 3ala4Yy O BHYTPUTOIOBOM pacrpene-
neHuu cToka. HeornpenejleHHOCTH, BBOAMMEIE B pellieHHEe JaHHOU 3a-
IaYu, CBS3AHBI C XKeJIAaHUEM COBMECTUTH BBINEJIEHUE CE30HHBIX, ME-
CSIYHBIX WIN JIPYTUX «BHYTPUIONOBBIX 3JIEMEHTOB» CTOKA C HEKOTOPBIM
BEPOSITHOCTHBIM O(OPMJIEHUEM, YTO AENAeTCH Yalle BCEro WM OYeHb
YCJIOBHO, WIU MPOCTO HEBEPHO.

IMpeameroM 6eCIIOKOMCTBA TMAPOJIOTOB-IIPUKIAIHUKOB BCETNA SIB-
JIIMUCH OBA KOHILIA KPUBBIX pACIpelesIeHUs], CBSI3aHHBIX C NpoGieMa-
MU HEJOCTATOYHOCTH (3aCYXU, MAJiOBOJbE) MJIM YpEe3MEpHOCTH (Ia-
BOIKU, HABOJAHEHUs) IOCTYMAONIE C peyHoro GacceifHa BOJIBI.

B Cosetckom Coro3e 1 3aTeM B PoccuM rMApONOry Bceraa UMesu
CKJIOHHOCTh K CO3[aHUIO CTPOTHUX «HOPM U [IpaBWI» BEAECHUS TMIOPO-
JIOTMYECKUX PaCyETOB MJISI HYXI CTPOUTEJIBHOIO IPOEKTHUPOBAHUS.
ITo3uuusg aMepuKaHCKUX TUAPOJIOroB Beeraa Obula Gojiee TMOKOM, HO
3aTO U MeHee OITPENEIEHHOM: «IOMBITKA CTPOToil CTAHNAPTHU3ALUU
MOTYT YMEHBIIUTH PEHTA0ENBbHOCTD OTAEIBHLIX COOPYXEHUH, OTCIona
KaXIBI{ MPOEKT J0JIKEH COCTAB/IATHCA Hd OCHOBE MHIUBHUAYAJIBHOIO
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yyeTa MECTHBIX ycJoBUi u TpeGoBaHUi mpousBonctea» (P.K.Jlunc-
neit, M. A. Konep, Id.J1. X. [Taymoc. [puxnannas ruaponorus. J1., 1962).
Ine xe nexur uctuHa? EquHble npaBuia CIIOCOOHBI B KAKOI-TO Mepe
KOMIIEHCUPOBATh HeJO0CTATOYHOCTH MPOodeCcCrOHaNU3Ma OTHEIBHBIX
TUAPOJIOrOB-IIPOEKTUPOBINMKOB. HO, C IpYroil CTOpOHBI, BO3MOXKHAS
OrpaHUYEHHOCTH AaBTOPOB EUHOM U 0053aTENbHON METONMKHM CTIOCO0-
Ha BBEPrHYTH IPUKIATHUKOB B IIOJIHOM COCTaBE B ITyYHUHY O€3BICXOM-
HOCTH.

CpenH r1aBHBIX HEUCITOJIB30BAaHHBIX BO3BMOXHOCTEH CUCTEMBI THA-
POJIOTUYECKUX PACUETOB B [IEPBYIO OYEPENb CIIEAYET HA3BATh MHOXeE-
CcTBO ruaporpadoB cToka (HaOMIOJEHHBIX WJIM CMOIEJIIMPOBAHHEIX),
KOTOpPBIE BO MHOTHX CJIy4JasiX CIIOCOOHEI XaTh MOJHOLEHHYIO U HCUep-
MBIBAIOLIYIO HH(POPMALUIO, OYAYyYH aATOPUTMUYECKU COMMOCTABIEHHBI-
MU C TpeOOBaHUSMU MMPAKTUYECKUX [IPUKIIAAHBIX 331a4.

8.3. OnepaTuBHAs rHIPOJIOTHs: T'HIPOJOrHYECKHE
NPOTHO3BI

CoctosiHuEe peyHBIX 6acceifHOB HA JaTy IPOrHO3UMPOBAaHMUSI — OC-
HOBA MPOrHo3a. JIpyruMu Cj10BaMH, BECb BO3MOXHBIM IETEPMUHHU3M,
CBSI3aHHBIN ¢ HA3eMHBIMU IIPOIIECCAMU TMAPOJOrMYEeCKOro [UKJIa, 3a-
MeYaTaeH B KOHKPETHOCTU MTEPEMEHHBIX COCTOSIHUSI MAaTeMaTHYECKUX
Mozesieli ¢GOpMUPOBAHUS CTOKA HA HA3BAHHYIO HATy. A JaJblIe yXe
MOTYT CJIEOBATh pa3jIMYHbIE BADUAHTEl YY€Ta ITOTOABI 3a [TEpUOA 3a-
0J1arOBpeMEHHOCTH IIPOTHO3a. DTO, B 3aBUCUMOCTH OT BhIOOpa THAPO-
JIOra-mporHo3ucTa, MOXET MPUBECTU U K BEPOSTHOCTHBIM ITPOTHO-
3aM, T.€. K [IpeJCcKa3aHHUIO YCIOBHBIX KPUBBIX paCIIpeaeIeHUS IIPOTHO-
3UPYEMBIX BEJIMYMH IIPU 3HAHUMU TEKYLIUX COCTOSIHUM OacCEHHOB, U K
IIPSIMOMY HCITOJIb30BAHUIO METEOPOIOTUUECKHX IIPOrHO30B B paMKax
JETePMUHUPOBAHHOMN CXEMBL.

M3 HencIionb30BaHHBIX BO3MOXHOCTEH MOXHO OBLIO GBI PEKOMEH-
JIOBAaTh BBECTH B ITPAKTUKY «CBEPXKPATKOCPOUYHBIE» IIPOTrHO3bI (I€CHT-
KW MHUHYT, 4achl), KacamllHAeCs OIMACHBIX THAPOJIOTMYECKUX SBICHUM
(JIMBHEBBIX U MPOPHIBHBIX ITABOAKOB, CEJIEBBIX ITIOTOKOB, CHEXHBIX JIa-
BUH), OCHOBAHHBIX HE TOJIBKO Ha UCIIOJIb30BAHUH MOJEJIEN CaMUX IIPU-
POOHBIX ABJICHUH, HO M HA HEKOTOPOW SKCTPAIOJISALIMU YXe HayaB-
UXCAd TUAPOMETEOPONOrniecKux fpoueccoB. Hanpumep, onpasabi-
BAEMOCTh IIPOCHO3HOU 3KCTPAIOSILIMU KOHKPETHOM, YAaCTHYHO YXE
3apeTUCTPUPOBAHHOM, IUIIOBUOTPAMMBI TOpa3no BHIIE, YEM MPOCTO
KPAaTKOCPOYHBIN KOJIMYECTBEHHBIA IMPOrHO3 0CanKoB. BEIUTpaHHEIEC Y
BPEMEHU YaChl ¥ JaXe MUHYTHI B YCIIOBUSX XOPOIIO OTHAXeHHOM CITyX-
OBl CleXeHUSI, TPOTHO3UPOBAHUS U IPEAYIIPEXACHUS MPU MTPOSIBIIe-
HUM KAaTacTpOUUYECKUX THIPOJIOTUYECKUX SBICHUNA MOTYT CITACTH
MHOTHE XU3HU.
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Croib K€ BaXHbI M pa3pabOTKU «CBEPXIOJITOCPOUHBIX» IIPOTHO30B
IUTA y4eTa [UITAHUPYEMbIX WM MPeIonaraeMblX K3MEHEHUI KJIMMaTa U
(vnu) nanmuraproB. ITo cytu mena, 3To HEKOE COBMEIEHUE MpoliieM
pPacyeToB U MPOrHO30B CTOKA B YCIOBUSX HECTALMOHAPHOCTU AMHA-
MUKHU OKpYXaIOlleil HAC CDEJIbl.

8.4. Pemenune npobaem U 3a5a4, Tpedyiomee y4acTUs
THIPOJIOTOB

IToMuMO ABYX OCHOBHBIX TPAXULIMOHHBIX pa3fesioB MPUKIATHON
TUAPOJIOTUH CYUIECTBYIOT U APYTYE, UMEIOLME He MeHee BaXXHOE 3Ha-
4yeHUe U Bce Golee nmposisiomue cedst. X xapakTe pusyoT KOMIUIEK-
CHOCTb U ITOCTEIEHHO BO3PACTAIOLLAA CIOXHOCTb. Hale Bcero OHM CBsi-
3aHBl C HAYYHBIM THAPOJIOTMYECKUM ODOOCHOBAaHMEM pa3HOro poja
MEPOIPUATUI, HATIPUMED TAKUMHU:

¢ CTPYKTYpa U reorpadus ceTU rUAPOMETEOPOIOTHYECKUX HAGJIIO-
JNEHU;

¢ BeICHME BOJHOIO KaaacTpa;

e CTPYKTYPHI CIyX0 CJIEXEeHUS, [IPOTHO3UPOBAHUS U TIPENYIIPEX-
JEHUS OIIACHBIX TMJAPOJOrMYECKUX SBJIEHUNA: HABOIHEHUM, TIPOPHIB-
HBIX [TaBOJKOB, CEJIEBBIX IIOTOKOB, OITOJI3HEN, CHEXHBIX JIABUH;

e 1po6sieMa BOTHBIX PECYPCOB;

¢ KOMIUJIEKCHOE OCBOEHUE PEYHBIX OACCEHOB;

e IpobJieMa 3arpsA3HEHUS TEPPUTOPUIN, peYHbIX 0ACCEHHOB U CTOKA;

e MATEMATUYECKUE MOJETU IKOCUCTEM;

e IPOOIEMA OXPaHBI OKpYXalolIeil cpens;

¢ BOIOXO3SIIICTBEHHbIE PelleHUs] U MTPOEKTHI;

« MpO0JIEMBI XM3HEO0ECIIEYeHUS,

e Mpo0JieMa B3aMMOJENUCTBUSI PEUHBIX U MTOA3EMHBIX BOJ;

« Ipo0JieMa rTUAPONIOrMYECKUX ITOCIENCTBU U3MEHEHUS KITMMATa;

o Ipo6JIEMa TUAPOTIOTMYECKUX ITOCIIENCTBUI NpeoOpa3oBaHus TaH -
madTos;

* MpobieMa TUAPOJIOTHYECKUX ITOCNIEACTBUM YpOaHU3alIMH U OCBO-
€HUs TEpPUTOPUIA.

Peutenue GoibLIMHCTBA MpobjieM U 3aJa4 MOXET OJHOBPEMEHHO
WIM TOCJIeOBATEIbHO OCYUIECTBISITECS Ha IJI00a/IbHOM, PerHOHAIb-
HOM U TEpPUTOPUATIBHOM (B paMKax FOCYAApCTBEHHEBIX U afIMUHUCTPA-
TUBHBIX TpaHUII) YPOBHSIX. JIJIsT psima epeurciieHHBIX 3a1a4 CyLIeCTBY-
10T TPAOUIIMOHHBIE IMOAXObI, JOCTATOYHBIE U HEJOCTATOYHBIE. MHO-
rUe Xe [10-HACTOSIEMY €llle He OCMBICIIEHBI U HE UMEIOT YETKO pa3pa-
OOTaHHBIX OCHOB CBOUX PEIIEHUIA.



IFT'TABA 9
IMPOHIJIOE U BYAYIIIEE 'MAPOJIOIrNn

9.1. Barnsan B mpomnwuioe

I'Maposoruo, KOTOPYO GONBINMHCTBO €€ CIYXHUTEJIEH BOCIIPUHU-
MAIOT Ha JaHHOM 3Tare Kak HayKy U3JaBHa IIPUBBIYHYIO, YCTAHOBUB-
LIYIOCS B CBOMX IIOAXOJAX U METONAX, HE HYXIAIOWYIOCHd B KaKUX-
00 KapJUHAJIBHBIX [IEPEMEHAX, YMECTHO HA3BIBATh «TPAXULIMOHHOM
TUAPOJIOrHEeil» B OTJIMYME OT 3apOXAAIOLIEHCS U IPALyLIel «TUAPOJIO-
MU HOBOT'O ITOKOJIEHUSI».

Urak, mox TpagMUMOHHON THApoJioTHeit 6yaeM MOHMMATh HAyKYy,
KOTOpasi CYLIECTBOBAJIA U pasBuBaiack B XX B. [Ixkeiimc Jlyr nmojaraer,
YTO TOCIEOHUIT OTMEYEH IOSIBIEHUEM HAYYHOW TMAPOJIOTUU U pac-
YWICHSET €r0 B OTHOLUEHUU €€ Pa3BUTHUS HA YEThIPe MEPHOMA: DMIIM-
pusma (1900—1930), paunonanusanuu (1930— 1950), TeopeTusanuu
(1950—1975) u xommnbotepusanuu (1975—2000). [nasHoe pa3oua-
poBaHue Jlyr UCIIBITaN B CBA3M C Heyaadyeil UCCIeI0BaHMi B 0b1acTh
peakUUM peyHEIX 0acceiiHOB (catchment response) Ha MeTEOpPOJIOTH-
4YeCcKOe BO3NMEHCTBUE U OOBEAMHEHUSA NETEPMUHMPOBAHHBIX M CTOXA-
ctuyeckux MetonoB (James C.I.Dooge. The Emergence of Scientific
Hydrology in the Twentieth Century, Advances in Water Science,
Core Journal of China. 1999).

IlepBble MpPU3HAKU 3APOXIAEHUS TUAPOJIOTHU HOBOTO ITOKOJIEHUS
ObUTM 3aMeTHBI yXe B 70-e rogsl XX B., OMHAKO OXUIAeMbIA IPOPHIB
O pa3HBIM MpUYMHAM TaK U He Mpousouiesi. YTo rmoMelano 1 4To
MelaeT TMAPOJIOTUM HOBOIO ITOKOJIEHUSI pa3BUBATHCS M KPEMHYTh?
Ja To xe, 4To KU 0OBIYHO — COIIPOTHBIIEHHE HOCUTENEH CTAapoil Tpa-
JUIIVMOHHOI napagurMbl. PeasbHO 3TO JOCTHraeTCsl CaMbIMH pa3HO-
00pa3sHBIMU CIT0CO0aMM, Yalle BCEro B paMKax Jaxe He OCO3HaHHOI
«MEIIaIIei» CTpATErUU.

Crioco0bl 3TH cTaphbl Kak MUp. ITepeynciiM OCHOBHBIE U3 HUX:

¢ OTPULAIOTCS TOJ PA3HBIMU MPEMIOTAMUA CAMM ITOAXOABI «HOBOIO
ITOKOJIEHUSI»;

e BRIPAXAETCSI COrNlacUe C 3TUMMU MOAXOLaMU, HO [TOMYEPKUBAIOTCS
MHOTOYMCJIEHHBIE TPYAHOCTH M BBIPAXaeTCsl MHeHUe (Ha CaMOM JeJie
TajlHad HaJeXxnaa), 4TO CJAaBHOE BpeMs 3THX ITOAXONOB €lle HACTYITUT
HE TaK CKOpO;

¢ [TOJXOMAbl «HOBOTO IOKOJIEHUS» TUCKPEIUTUPYIOTCA TMAPOJIOra-
MU, BOCIIPHHUMAOUIMMHA «HOBHU3HY» TOJIBKO Ha CJIOBAX;
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* IOJIrOTOBKA OYAYILMX TMAPOJIOrOB YaCTO HAXOAUTCS B PyKax CTO-
POHHUMKOB TPAAUIIMOHHON TMAPOJIOTUH.

OnHako Bceraa ciaenyer NOMHUTD, YTO UMEHHO TPaIULIMOHHAS [UI-
POJIOTHA 3aJ0XKMIa OCHOBBI UISL 3apOXIEHHUS CBOEH NMPEEeMHUIBI —
TUIIPOJIOrUM HOBOrO rokosieHus. IlocienHsist roe-To B OTAAIEHHOM Oy-
AYUIEM BUOUMMO ITOJNIYYUT MHOE HAMMEHOBAaHME, HAIIPUMED, [MAPOINO-
I'Usl 3II0XU MPUMUTUBHBIX Moaesiel. Ceifiyac e MBI ITOMBITAEMCS PeT-
POCIIEKTUBHO OXapaKTepU30BaTh, @ 3TO OKA3BIBAETCA HE TaK YX U IpO-
CTO, OCHOBHBIE YePThl YXOISAUICH TPATUIIMOHHON TMIPOIOTHUH.

BBIpUCOBBIBAIOTCSI TPM OCHOBHBIX aCITeKTa MPOSIBJIEHUS €€ Xapak-
TEPHBIX 0cobeHHOCTe M. [1epBhIii, OOBIYHO OCBEIaeMBIii B YUEOHUKAX 1
MOHoOrpaduax no obuleid rMAPOJIOTUM M TeMAaTUYECKH, HO He IO Cy-
LIECTBY, OCTAIOIUMIICA HEU3MEHHBIM U B IPSAYILYIO 310Xy THIPOJIO-
MM HOBOTrO HOKOJIEHHUS, — 3TO OIlMCaHUEe OOBLEKTOB M TPOLIECCOB,
OTHOCHLIMXCSI K 00JIaCTA MHTEPECOB TMAPOJIOTUU KaK Takosoil. Cpenu
3TUX 0OBEKTOB B IEPBYIO 0YEPEIb NOKHBI OBITH HA3BAHBI PEKU U peu-
Hble BacceilHbl, 3CTyapuu M HENbTH, 03epa, 0oJoTa, JEIHUKHU, IIO-
YBEHHBIE U Moa3eMHble BOAbl. Cpenn MpoleccCoB — BhIMAJACHUE OCaI-
KOB, HCrapeHue, (GOpMHUpPOBAHUE CTOKA, JICAOBBIC SIBJICHUS, PYCJIO-
BBI€ MIPOIIECCHI, DPO3HS U JBUXKCHHUE HAHOCOB.

BTopoii acniekT cBsi3aH ¢ MOYTU 00s3aTeJIBHBIM HA0OpPOM pa3lesioB
B KHUTAX IO YYeHUI0 0 cTOKe. [T0CKOJIBKY COOTBETCTBYIOLIUE TOCYIAP-
CTBEHHBIE CJIYKOBI BCerna MpeaOYHTaIM IMOCTYIIaTh IparMaTUYHO U
IIPOBOIUTH HAOIIONEHUS HE 32 BCEU 1LIENbI0 THAPOMETEOPOJIOrNYECKHUX
COOBITHIA, 4 B OCHOBHOM 3a MTOTOM Ha3eMHOIl YacTU THAPOJIOTUYE-
CKOro LIMKJIAa — pacxojaM{ BOJBI B peKaX, TO €CTECTBEHHBIM Cliell-
CTBMEM 3TOr0 (hakKTa SABWIOCH TO, YTO UMEHHO MaT€pHUaibl 3THX Ha-
O/MrONeHUI U JIErIM B OCHOBY FHMIPOJIOTMYECKUX BBIBOJOB U CTPOH-
TEJILHOTO IMPOEKTUPOBAHUA. A JAJbUIE BO3HUKIO UCKYUIEHHE TOIHKO
UMH ¥ 000UTUCH. BUTUMO, UMEHHO 3TU (PAKTHI TOCIYXUIM OCHOBA-
HHUEM JUISI TPATULIMOHHOIO BBIIEJIEHUS OCTATOYHO OYEBUAHBIX 0606-
WIAIOUIMX XapaKTePUCTUK CTOKA — HOPMBI FTONLOBOrO (CpeaHEero MHO-
FOJIETHET0) CTOKA, €r0 M3MEHYMBOCTU OT roja K rolly, ero aKcrpe-
MYMOB (MaKCHUMAJbHOTO CTOKA JOXIEBBIX TABOJKOB U BECEHHHUX ITO-
JIOBOIMIA, MUHUMAJIBHOTO MEXEHHOIO CTOKAa), €r0 BHYTPHUIOJOBOTO
pacnpeneaeHus. JJisi onMcaHus STUX XapaKTEPUCTUK OOBIYHO UCITOJIb-
30BaJIMCh METOIbl MAaTEMATUUYECKON CTATUCTUKU, MHOTIA OOOCHOBAH-
HO, & UHOTJa U HeT.

W Hakonel, TpeTUil acrekT ONMpeae/uiIcs HabOpOM MeTONOJIOTH-
YeCKUX MIPUEMOB, ITO3BOJISIIOIMX TOBOPUTE O CIOXUBIIEHCS Tapaiur-
Me TPaIUIIMOHHOM TMApONoruy. MHOrMe U3 3TUX IIPUEMOB OCTAHYTCS
Ha CJIyX0e ruapoJIorMy HOBOro ITOKoJMeHHUSI. Ho B0IBIIMHCTBO U3 HUX
BCE XK€ OTOMAYT B Iponwioe. Huxe MepedyrcauM HEKOTOPhIE XapakTep-
HBIe IS TPAAUIMOHHOM TUAPOJIOTUU IIPUEMBI U MOAXOABI, KOTOPHIE,
C HaIleil TOYKKU 3peHUs, TOPMO3WIN Pa3BUTUE HAYYHOM THMAPOJIOTUU
M OT KOTOPBIX CJIEAYET OCBOOOIUTHCH.
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1. U3yyeHue He CTOJBKO MPOLECCOB GOPMUPOBAHUS CTOKA, CKOJIb-
KO COOTHOIIEHMH MeXAYy CYMMapHBIMH HJIM OCPEIHEHHBIMU 32 pas-
JIMYHBIE OTPE3KU BPEMEHU XapaKTEPUCTUKAMM CTOKA U (dakTopami,
UX BBI3BIBAIOIIMU.

2. HecooTBeTCTBUE MEXIY MHOIOYUCIIEHHBIMU OIMMUCAHUSIMU U pac-
CYXXIEHUAMU, C OMHON CTOPOHBI, U NIPUMUTUBHBIMY MAaTeMaTHUYECKHU-
MU CpeiCTBaMHu, C OPYToi.

3. OrpaHuyeHre YUCIa apryMeHToOB (OOBIYHO HE 0oJiee IBYX-TpEX)
[P [IOCTPOSHUU PAa3HOIO pOa 3aBUCUMOCTEH.

4. HeynauHoe MpuUMEHEHHE TAKOTO [TOKa3aTelNsd, KaK KO3(pDULIUEHT
CTOKA, KOTOPHII CTOJIb X€& U3MEHYUB, KaK U CaM CTOK, JJIS perjiaMeH-
TallMU CTOKOGOPMUPYIOLIMX CBOMCTB BOIOCOOPOB.

5. Uctonp3oBaHue pa3HOro poaa MOMpaBoK K OLIEHKAM CTOKA, yYu-
THIBAIOLMX MECTHBIE YCIOBUS WIM APYFHEe OCOOEHHOCTU PeYHBIX Bac-
CEHHOB.

6. Yyer 03epHOCTH, 3a00JIOYEHHOCTH, 3aJIECEHHOCTH BBEIEHUEM
COOTBETCTBYIOLIUX KO3DGDULIMEHTOB BIMSAHUS.

7. Upe3aMepHO YIpOUIEHHbIE HAeATN3AIMH HEKOTOPHIX IPUPOIHBIX
SIBJIEHUM M IPOLIECCOB; MIPUMEPOM TAKOM MOEANM3ALMU MOXET CIIy-
KUTh HEameKBaTHAsI CXeMA CTeKAHUS CIUIOIIHOTO CJIOSI BOIBI ITO IJIaj-
KOMY IDJIOCKOMY CKJIOHY BMECTO CJIOXHBIX ITOCJIeIOBATEbHBIX ITPOLIEeC-
COB HAKOIUIEHUS BOJBI B CTOKOBBIX 3JIEMEHTAX, €€ HCTEUCHUS U MUK-
pPOPYYEUKOBOTO CTEKAHUS B PYCJIOBYIO CETb.

8. IlpexsioHeHYe repe/ HEMPeJIoKHBIMU UCTUHAMU HEKOTOPEBIX ypaB-
HEHHMI MaTeMaTUYeCKO (DU3MKU U UX UCIIOJIb30BAHME, HEB3Upas Ha
HeaJeKBAaTHOCTh OMMCHIBAEMBIX IIPUPOAHBIX IIPOLIECCOB.

9. IlpuMeHeHHEe BPEMEHHBIX U MPOCTPAHCTBEHHBIX, TaK Ha3bIBae-
MBIX PeIYKLIMOHHBIX KPUBBIX, UMEIOLINX OUEBUAHBIN MaTeMaTHYeCKU
CMBICJI, HO JIMIIIEHHBIX BCAKOro (PpU3MYECKOro 000CHOBAHUS.

10. Mcronp3oBaHue MPUHUATUAIBHO HEKOPPEKTHBIX METOIOB pac-
YJIEHeHHS TUAPOrpadoB CTOKA IIPU aHAJIM3€ UCTOYHUKOB NIUTAHUS peEK.

[1. leaunTerpamus €AMHOrO Imporecca GOpMUPOBAHUS CTOKA Ha
OTHEJIBHBIE pa3fesibl — JOXAEBOU, CHEroBOM, JIETHUKOBBIN, MOJ3eM-
HEI{; IIPpY 9TOM OYeBHAHAS Mpo0jieMa CMEIIAHHOIO CTOKA TUIATEIBHO
00x0auUIach.

12. TTapanneapHOe U BpoJe OBl HE3aBUCUMOE CYLIECTBOBAHUE TAKUX
pa3nenoB THAPOJIOTUU, KAK MUHUMAJIbHBIA M MTOA3EMHBIA CTOKMU.

[3. MckyccTBeHHOCTD pa3ejieHus CTOKa Mo (a3zaM BOJHOIO peXi-
Ma (TI0JIOBOIbE, MMABOOKU, MEXEHB).

14. GopmanuzoBaHHas CXxeMaTU3ALUS TUAPOrpahOB CTOKA.

15. He Bcerna 060CHOBaHHOE KAPTUPOBAHUE PA3HOIO POAa TUAPO-
JIOTUYECKUX ITOKA3aTeNeNn.

16. 3noynoTpebieHe «pailOHMPOBAHUEM» U «KJIACCUDUKALIUAMU»
KaK aKI[MSIMU BCETa MPOU3BOJbHBIMU, YCIOBHBEIMU U HEOIpPEEIICH-
HbBIMU. He MOXeM He cocllaThCs Ha CIeAyIolIMe CTPOKU: «ITOCKOJIBKY
BECH Ipolecc KiaccuMUuKauy TpOU3BOAUTCSI MBICIEHHO, MBI MOXEM
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BBITTONHATD €r0 HE3aBUCUMO OT TOTO, CYLUECTBYET JIU B JEHCTBUTENb-
HOCTH I1peaMeT, 00J1aJalouUii JaHHO! 0COOeHHOCTBIO, Wi HET» (JIbro-
uc Kaponn. CumBosinueckas jsoruka. M., 1973).

17. Wcronp30BaHne TaK Ha3bIBAEMBIX METONOB BOIHOTO U TEIUIOBO-
ro OanaHca, pa3sBUBIIUXCS B CHILY CJIa0OCTH TEOpUU HA Oa3e 3aKOHOB
COXpaHEHMsI BeUIECTBA U SHEPTUM, OCOOEHHO €CJIM 3TO KACAETCsI OLIEHKHU
OHOM U3 cocTapnsgrouux 0axaHca KaK 0CTaTOYHOIO YWIEHA.

18. Pacciioerye METOIOB FUIPOIOTHYECKUX PACUETOB U IPOTHO30B.

19. PasnesieHue MeTOMOB TUAPOJIOTMYECKHX PACUETOB Ha JIBE KaTe-
FOPUU — IPU HAJXUYUM U IIPU OTCYTCTBUM JAHHBIX HAOIOMEHUIA.

20. Micnionp30BaHue allapata MaTeMaTHYeCKOi CTATUCTUKHU (B OC-
HOBHOM perpeccuil u Koppeisiuuil) Npu pemieHUi 3agad, He Tpely-
IOLLIMX BEPOSITHOCTHBIX ITOAXOMOB U OLICHOK.

21. BulgesieHue GOJIBIIONA rpYIUTBI TUAPOJIOIMYECKUX 3a/1a4, B pele-
HUU KOTOPBIX CTATUCTUYECKMM MeETOAAaM IpedoCTaBJisylach IOJIHAS
HE3aBUCUMOCTh, OTYErO0 MMEJIO MECTO YBJIeUeHHEe HEKOTOPBIMU BO3-
MOXHOCTSIMU ITOC/IEHUX Oe3 rjIyOOKOro IOHMMAHUS CYIIHOCTHU CO-
BeplIaeMoro.

B HacTosi1ee BpeMst JUArHOCTUPOBATh IIPUCYTCTBUE B TUAPOJIOT MU
HOBOI mapagurMbl, a TAKXe KOHCTATHPOBATh NYCTh BPEMEHHBIH, HO
yCHeX UCCIIEA0BAHMI B paMKaxX TPa{ULIMOHHON TMAPOJIOrMH ITOKa He-
BO3MOXHO. ['uaposiorust kak ObI 3amepia B cBoeM pa3BuTuu. Cyry6o
POCCHUICKAS MPUYUHA — 3TO NMPAKTUIESCKH ITOJTHOE MpeKpalleHue pu-
HAHCHPOBAHUS TUJAPOJIOTMM M HAyK O 3eMJie, HCIOJIb30BAHUE HE-
MHOTHX BBbIIEJISEMBIX CPEICTB HE 10 HA3HAYEHHIO. 3a pyOexXoM Bce
MPOUCXOIHUT IO-APYTOMY, HO MOYTH € TeM Xe addexroM. ITomnuu-
Hasl HayKa HECOBMECTMMA C a3apTHOM ITOroHeil 3a rpaHtaMu. ITocnen-
HUE, IO BIIOJIHE ITOHSITHBIM IMPUYMHAM, YalUle BCErO BBIMIPBHIBAIOT
BOBCE HE T€, KTO MOXET PEIUUTh HAYYHBIE IMPOOJIEeMBI HAUIYYLIUM
obpa3oM. Ewe B 1918 r. M. Bebep B cBoem noknane «Hayka kak mpu-
3BaHMe U MpodecCUsi», MPOYUTAHHOM B MIOHXEHCKOM YHUBEPCUTETE,
yXe yTBepXaan: «B Hayke COBepIeHHO OMpee/IeHHO He SIBISIETCS «INY-
HOCTBIO» TOT, KTO CaM BBIXOJUT Ha CLIEHY KaK UMIIPECAPHO TOrO Aeja,
KOTOPOMY OH JAOJIXeH ObUI OBl MOCBATUTE cebsl...». Takum obpazom,
BBIXOJI Ha CLEHY TMIPOJIOTUM HOBOTO IMOKOJIEHUSI 33IEPXANCA B Iep-
BYIO O4Yepelb BCJIECICTBUE 3aTOPMOXKEHHOTO PA3BUTUS TMAPOIOTHYEC-
KO Hayku BooOlLE.

CyluecTByeT elle OIHAa, Heru30eXHast U [I09TOMY MOCTOAHHASA, [IPO-
Onema, xapakrepHasi, [0 KpaiiHeil Mepe, Il MEepUONa TPamULUOH-
HOM THAPOJIOrHHU, — 3TO Pa300LIEHHOCTh TUAPOIOTMIYECKOrO COOBIIE-
CTBa, pacCpEeNOTOYMBUIETOCS ITO PA3HBIM «yIJIaM» FHIPOJIOTMYECKOI
HAYKU, KaK CJIEJCTBUE €€ Ae3UHTErPalMU. A 3TO HEU30eXKHO [TPUBETIO
K ITOYTH OeCITo/Ie3HOI TPUBUANBHOM AeATeIbHOCTH. ['aHc Cejibe B CBOE
KHure «OT MeyThl K OTKPBITHIO» (M., 1987) ¢ nipumedaTesIbHBIM [1OX-
3aroioBKkoM «Kak CTaTh yuyeHBIM» IpeIoCTeperal: «He CMeliUBaiTe
BaXHOCTB BaIlIMX LIENEH...CO 3HAUMMOCTBIO Ballleil paboThI».
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K coxaneHuto, noHuMaHue chepbl HAYKH, KOTOpas ellle YaCTUYHO
COXpaHMIIACh B CO3HAHUM LIMPOKOI OOLUECTBEHHOCTH, HE COOTBET-
CTBYeT MCTMHHOMY ToJioXeHU1o Belleii. «[Ipoiecc pasBUTHS HayKu
ONMCBIBAETCS KAK MUJIas BOJNebHAs CKa3ka, ONHAKO ...3TOT MPOLECC
ropasno 0ojiee ClIy4aeH U XaOTUYEH, OH HACTOJBKO Xe& MOABEPXEH
BAMSTHUIO MOIBI U CTPACTEI, HACKOJIBKO CIIeAyeT U3 JIOTUKU U U3MEpe-
HU#. APryMEeHTBI YACTO UTHOPHUPYIOTCSI, TOYKY 3PEHUST UCKAXKAIOTCH...»
(A. Ouwep. Poxnexre 3emnu. M., 1990). Crneayer rmoka y4uThIBaTb rOpb-
KYIO PeaIbHOCTh Y MPU3HATE MPAKTHYECKYIO HEBO3MOXHOCTL COCPENO-
TOYUTH ¥ OPraHU30BATH JIYYIIME YMbI THIPOJIOrMYECKOTO MUpa Ha [JiaB-
HBIX MPOOAeMax pa3BUTUS THIPONIOIMU HOBOTO IOKONEHUS.

Tonoxeuune B ruaponorau Ha pyoexe XX u XXI BB.

Hnst Toro 4ro0Obl ABUraThCs BIEpPEd, MHOTAA [MOJIE3HO BBUIE3TU U3
cBOel npodecCUOHaNbHOM «IMbI» U OTNSAETLECS. MBI ob3yeMcs 00-
Pa3sHBEIMU U300pa3uTebHBIMU cpeacTBamMu Dasapna ae bono (Poxae-
HUe HoBoM uaen. M., 1976).

«... CneuanucTbl O0BIYHO CYACTIIUBO OOUTAIOT HA JHE CAMBIX IJy-
OOKHUX «IM», HACTOJbKO TIYOOKHUX, 4TO, MO-BUAUMOMY, BPSIA JIU CTO-
UT BBI3BOJISTh UX OTTYAA, YTOOBI OHM OCMOTPEIUCH IO CTOPOHAM>.

«... I'opa3no nerye paclIMpUTh CTapylo My, YeM HAUYMHAThb PHITh
HOBYH».

e BOHO MPOTHUBOMOCTABMI [Ba XapaKTEPHBIX JUISL YYEHOIO MHUpa
006pa3a pasMbIlIEHN — IIA0IOHHOTO (MTYTh HAaUBLICILIEH BEPOSITHO-
CTH, MyTh OOJNBILMHCTBA) U HEIAOJOHHOIO (HALIEJIEHHOIO Ha HOBHIE
ugeun). B Mupe Hayku MHOTO JOOPOCOBECTHBIX YYEHBIX, YMEIOLIUX JIO-
TMYECKU MBICJIUTh. HO OHHU NUIIIEHEI CIIOCOOHOCTU BBIABUHYTH HOBYIO
upe. «CTpaliHo moayMarhb, CKOJIBKO HOBBIX UJAEU MOKOMUTCHA B yXe
coOpaHHO MH(MOPMALIUY, OPTAHNU30BAHHON B HACTOsIlIEE BpEMs Of-
HUM-EIMHCTBEHHBIM 00pa3oM, B TO BPEMSI KaK CYLLIECTBYeT Macca BO3-
MOXHOCTE OpraHH30BaTh MX TOPA3A0 JIyyllie». «...KaK moacYMTaTh YUCIO
HMCYE3HYBIUUX UAEH, HaBCErAa MOTePSHHEBIX VIS YeI0BeyecTBa?».

IITa6oHHOE MBILIEHUE — 3TO YINYOJieHUE OXHOUN U TOM XK€ IMEI,
HewabJIOHHOe — TONbITKa KOMaTh IAe-TO B ApyroM mecTe. «Mnuean,
KOTOPOIO CTPEMUTCS HOCTUYDb HelllaGNOHHOE MBILIUICHUE, — 3TO IIPO-
CTOTa MpPU KpalHE! YTOHYEHHOCTHM, MPOCTOTa CaMOW MIEH, BECHMA
3 beKTUBHO B A€HCTBUU U BeCbMa MPOCTOM Mo (popMe. DTO IMPOCTo-
Ta OOraTcTBa, HO He CKyZHOCTM, M300unus, HO He rofioga. [lpupoay
HELIA0JIOHHOTO MBILLIEHUS TOpa3fo Jy4ylle MONMET BCAKUIA, obnana-
IOLIMHA AOCTATOYHO Pa3BUTHIM UyBCTBOM IOMODa».

Bur Kiemeur, 6ynyyn OMHMM M3 HEMHOTHUX [MIpPOJIOTOB, CyMEB-
IIUX OKUHYTh OCTPHIM KPUTHUYECKUM B3[JISIOM COCTOSIHUE JEJN B CBOE
Hayke, 4eMy, HECOMHEHHO, CITOCOOCTBOBANA €r0 AeATEIbHOCTh Ha OCTY
npesuaeHTa IAHS (MexnyHapoaHoi ACCOLUALIMU THAPOJIOrNIECKOM
HAYKU), AaJ1 CBOETO POAA COLIMOJIOTHYECKYIO OLIEHKY COCTOSTHUS TUJi-
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poJsioruyeckoro coobuectsa. M ¢ 370 OLUEHKON TPYOHO He COIja-
CcUTbcsl. Ml TaeM 31eCh KpaTKMH Te3UCHBIN IepecKas BIIeYaTaeHU
Krnemela o gpaMaTHYHOM I10JIOXKEHUM HeJl B TMAPOJIOTHH.

JIMneTanTH3M B THAPOJIOTHH: NEPEXOAHOE COCTOSTHHE
UM Hen30exKHOCTh?

Ha 6a3e nopoyHoit TPOHCTBEHHOCTH OJIarUX CTpeMIIEHUMN, HEBEXe-
CTBa M CKOpPOIMAMUTEILHOCTH peLIeHUI MMOCTPOeHA BCS HAyYHAs CHU-
CTEMA, M I'MAPOJIOTHYECKU HEBEPHBIE KOHIICIIIIUY CTAHOBATCS, B CYLI(-
HOCTH, HEMPEOMOTUMBIM IPEMATCTBUEM IIPOTpecca B TMAPOIOTHMU.

Tugposorn oGBIYHO HE BUAAT PA3TUYUi MeXIy THMAPOJIOTUENl U
yrpaBJieHUEM BOAHBIMU PECYPCAMU, MEXIY TUAPOJIOTUEN U CTATUCTU-
KO, MEX1y TMAPOIOTHEN U MATEMATUYECKUM IT0X00POM KPUBOH, MEX-
Iy GakTaMd U pacyeTaMU U, KaK pe3yabTaT, MeXAY TMAPOIOTHYECKU-
MU KOHIIETIMSIMU U OLUUOOYHBIMU MPEACTABICHUSIMU.

[Ipouecc cTaHOBAEHUS! TMAPONOTUU TPYHNEH, U0O, C OOHONW CTOpO-
HBbl, OHa He ¥MMeeT YeTKO COPMYIUMPOBAHHONW HAyYHOU OCHOBEI, 2 C
JApyro — GOpMHUpPOBaHUE TAKON OCHOBEI CBA3AHO C TPYAHOCTAMU 0OBe-
JUHEHUA TMApooruyeckux dparmMeHTos. Pesynbrar 3T0ro nopoyHoro
Kpyra — 3acToil. PasnuyHbie He TMAPOSIOTMYECKHUE MIPEATOCBUIKA, U3 KO-
TOPBIX UCXONAT TMAPOJIOTH, HE JAIOT NEPECTPOUTD JIMHUIO 3TOTO Kpyra U
3aMeHHTb UHAMBUIYATbHBIE MEPCIEKTUBEI B pA3IMYHBIX 00J1aCTSIX TUAPO-
JIOTUH B OBILYIO TMAPOIOTHYECKYIO EPCIIEKTUBY BCEU AUCLIMIUIUHBE LU
JaXe TOJNBKO YBUIETh Pa3sHULY MEXAY 3TUMH ABYMsI MEPCIIEKTUBAMMU.

HeynoBneTBOpHUTENBHOCTh TAKOTO Status quO YCHIMBAETCs cemapa-
TUCTCKUMM MHTEPECAMM OpraHu3auMi yIpasieHMSI BOTHBIMHU pecCyp-
CaMy, KOTODBIE IPOBOAST CBOK NOJUTHUKY ITOANEPKKU T'MAPOIOIU-
YECKUX UCCIIEAOBAHUM, YACTO MOOILPSS MOCPERCTBEHHOCTD U MPEMNSAT-
CTBY# I[IPOSABIIEHUIO HOBOTIO.

W cTUHHBIN OpOTrpecc B TMAPONIOTMH MOXET MOXOPBATh MHCTUTYTHI
yrpapjieHUs1 BOGHBIMU PECypcaMy, pacKphIBasl KaJIKYI0O HAYYHYIO OC-
HOBY UX MPOLUJILIX IPOEKTOB.

PesynpTupyloliye HeBEpHblE KOHIEMLUU 3aTEM TPYAHO HCKOpe-
HUTb, TaK KaK OHU YaCTO UCIIOIL3YIOTCH KaK CTAHIAPThI, KOTOPBIMU
u3Mepsercsa nmporpecc. I MAPONOrus mepexXuBaeT MePEXOXHbII IEPUOL.
Hewns3bexHOoCTh MEPEXONHOIO COCTOSIHUS IMOPOXIAET HEU30eXHOCTh
quteTanTudMa. Ho cyliecTByeT omacHOCTh, YTO MEPEXOMHOE COCTOSI-
HYe HHUKOIa HE 3aKOHYMTCS, a NWIETAHTU3M CTaHeT Hopmoii. g
IPEROTBPAILEHHS ITOTO TMAPOIOTHYECKOE COOOIIECTBO JO/EXKHO 0CO3-
HaTb CUTyalMIO M HAYaTh CO30aBATh CBOIO NUCLUIUIMHY CEPBE3HO.

Hamnbonee BaxxHbIM U3 BCETO CKa3aHHOTO ABJIACTCH HEODXOMUMOCTh
OCO3HAHUH TOrO, YTO 3AHUMAThCS YeM-HHUOYAb TMAPOJOTHIECKMM He
03HayaeT, YTO 3TO ODS3aTeIbHO CIOCOOCTBYET CO3MAAHMIO TMIPOIIO-
ruu. be3 moHMMaHus 3TOr0 TMAPOJIOTH HE CMOTYT U3JIEYUTHCS OT Cy-
ILIECTBYIOILIETO TUJIETAHTU3MA.
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Inaposornyeckre nepeneKTHBbl?

Tunponorust Gosibllie pacCMaTpMBaeTCS KaK TEXHOJIOTMsSI, YEM Kak
Hayka. BTa no3ULMS YKa3bIBaeT Ha OYeHb HU3KUI ypOBEHb TMIPOJIO-
[MH, YTO, B CBOIO OYepenb, MPUBEIO K OYEHb HECOBEPLUEHHON TEXHO-
JIOTUU B MPUKJIAAHBIX JUCIIUIITUHAX.

Tpu yeTBepTH BCEX paboT, caelaHHBIX MO BbIBECKOW TMAPOJIOTUH,
BKJIIOYAsl MCCNEA0BaHMsA, YIeOHUKHU, PYKOBOACTBA, YHUBEPCUTETCKUE
KYpChI, HE COAEPXAT TMIPOJIOrMHU BOOOIUE. DTO HEAOMYCTUMASL CMECH
MOTBITOK PEIIUTh MPUKIIAJAHBIE BOIIPOCH], CBA3AHHBIE C TMAPONOTHEH,
NpY OTCYTCTBHUU T'MAPOJIOTUYECKUX 3HAHUA.

Bosbiioe KonnyecTBo GECHIOAHBIX UCCAEN0BAHUI B THAPOIOTUU
ObUTO CHENAaHO M3-32 MOMBITOK HAWTU OBICTpoe peuieHue npodnem
VIpaBJIEHUST BOXOM.

[ToueMy ruIpONOTH HE OTKA3BIBAIOTCSA OTBEYATh Ha 3alPOCHI, KOTO-
pbie IBHO He BRIMOMHUMBI? OOBIYHBIN OTBET: OHM MBITAIOTCS CHENATh
JIy4lllee U3 TOTO, YTO MOXET OBITh CAENAHO B JAHHOM CUTYaluH. B per-
POCTIEKTUBE BHIHO, YTO 3TO HPHUBEIO K OOJNBIIMM OLIMOKaMm.

TTouyemy runponoru He BoccraoT? I7IaBHAS MPUYMHA: Y MHOTUX U3
HHMX HET KAKUX-THOO0 OCOOBIX YYBCTB K TMAPOJIOTUY U OHU OYEHD JIETKO
COONA3HSIIOTCS BHITIOJTHEHUEM TEXHUYECKHUX MUPY3TOB. BONBIIMHCTBO
TUJIPOJIOTOB B CBOEH Aylle SIBASIOTCA TEXHOJIOTaMU.

TUIMUYHO, YTO UMI/ITK HCCIeI0BaTeIbCKUM paboTaM B 001acTh -
POJIOTMHU CO3[AET TEXHOMOTMYECKUN, 2 HE HAYYHBIA YPOBEHb UCHOJI-
HEHUS.

OmnacHOCTHU OT ILIOXO¥ TEXHOJIOTUM PACTYT IIPOTOPLIMOHATIBHO CTe-
MEHU MCEBIOHAYYHOCTU €€ CONEepXKAHUS.

I'naposoru eie He ITOAHSAIUCH 10 MOJIKHOTO YPOBHA OOBACHEHUS
peIOKUX ABMEHUM M PELICHMS] TOJOBOJOMOK MpUpOnbl. BKiIoueHue B
IJI2HbI ¥ IPOEKTHI MOMBITOK AHAIU3a TYMTMKOBBIX BOMPOCOB KPYTrOBO-
pOTa BOALI B TIPUPOIE CUMUTAETCS €IBA JIM HENPUAKYHBIM.

IMpennoxeHa ciaenyoollas MporpaMMa BbIXOA2 U3 CO3AABIIETOCH
[TOJIOKEeHUS:

1. Co3maTh «KpUTHYECKYIO MACcCy» TUAPOIOTOB-YYEHBIX U THAPOJIO-
TOB-NMPUKJIAAHUKOB, KOTOphE MOHUMAIOT PasHMIY MEXAY HAyKO U
TEXHOJIOTYE.

2. Heo6xonuMo, YTOOBI 3Ta «KPUTUYECKAS MACCa» AECTBOBAIA CO-
00112 ¥ He MO3BOJIsNA IMOKABUTE Ce0sl OMM30PYKOMY OONBIIMHCTBY, B
TOM YHUCHE U C TIPOSIBJICHMEM aIMUHMCTPATUBHOM BJIACTU, BAXHO, YTO-
051 MHGOPMALIUA OT «KPUTUYESCKOUW MACCHI» «HABEPX» IO AOpPOre He
BBIXONAIIMBAIACH.

3. TlepeyCTpouUTh MHAPOJOTHYECKOE 00pa30BaHUE U OOY4YeHHE OC-
HOBaM TMIPOJIOTUU CHELUATUCTOB APYTUX OTpaciieil 3HaHUS.

4. Heo6x0oamMo MOMHATH YPOBEHb THAPOTOTUYECKUX TYOIMKALIMIA
u caenats IAHS xaranuzaropoM HEOOXOAUMBIX U3MEHEHUI B THAPO-
JIOTUU.
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YTo rmapoJord A0JXKHbI IOHUMATH?

T'maposory 4acTo He OTAAIOT cebe OTYeTa, YTO MHOIOE U3 TOIO,
YTO OHM HU3YYaJid, — BOBCE HE THAPOJIOrMs, XOTA M HAXOAWIOCH B
THAPOJIOTMYECKUX KypCcax U yyeOHUKaX.

HecmoTpss Ha TO, 4TO NpPaKTUYECKHE IPOOJIEMB! PErYIMPOBAHUA
BOJ NPUBEJNIY K POXAECHHIO TUAPOJIOTHH, B HACTOALIEE BPEMS OHU TOP-
MO3SIT €€ Pa3BUTHE.

3HaYUTEIbHAA YacTh TMAPOIOTOB-MPAKTUKOB pACCMaTPUBAET TH -
POJIOTHIO HE KaK OfHY M3 HayK O 3eMJIe, a KaK COBOKYITHOCTb TEXHO-
JIOTU# MpeBpaileHUsI TUAPOIOTHYECKUX AaHHBIX B MH(OOPMALIMIO AJIs
IUIAHMPOBAHMS, Pa3pabOTKU U yOPaBIeHUS THAPABINYECKUMU CTPYK-
TypaMH U CHCTEMaMU BOIOHEIX pECypCOB.

Curyaius ycyryoyieHa elle ogHMM 00CTOATEIbCTBOM. T UAPOIOrio
YacTO CMEIIMBAIIH C «yTIPABIIEHUEM BOXHBIMU pecypcamMu». B pesysibTa-
Te BO3HUKIA OOBbEAMHEHHAS MCEBNONMCLHUIIIMHA, KOTOpass YaCcTO MH-
TePIPETUPYETCST KAK COI03 MEXIY TEOPETUYECKUM M MPUKIAAHBIM ac-
MEKTAMU THIPOJIOTMU. DTO HEBEPHO B MPUHIUITE, TAK KAK 3[ECH MBI
uMeeM He OfHy, a ABe (YHIAMEHTAJIbHO pas3ju4Hble AUCLIMIUIMHLL
TMAPOJIOTHIO KaK HayKy O 3eMJie U yIpaBjieHHe BOJHBIMU pecypcaMu
KaK HayKy O MPUHSTUM peuieHu#. Takoe IojioxXeHne Belei Joporo
ofolochk rMAPOAOTUH, ITOCKObKY MHorue «would-be hydrologists»
(BooOpaxarmiiue cedsd MAPONOraMu) ObUIM YBIEUEHBI APYTUM, Mare-
MaTHYeCKU Gojiee COOIA3HUTENbHBIM aCIEKTOM, MPOXOJIKASA AYMATh,
YTO OHHU 3aHUMAIOTCA TUAPOJIOIHEN. TUIMHMYHBIM [IPUMEPOM SIBJISIETCS
Pa3BUTHE «CTOXaCTUYECKON TUAPOJIOTUU», KOTOpas U3HAYAIbHO Oblia
3allyMaHa TOJIbKO KaK MHCTPYMEHT IOTOBBIX pelLIeHU 6e3 BCAKUX T -
POJIOTMYECKUX MPETEH3UIA.

Ewe onHuM HacneneM MpoLUIOro JUIst TUAPOJIOTHM SIBISIETCS LiH-
POKO pacTpOCTpAHEHHBI! MOAXOM K HEM KaK K YIPOILUEHHOU U BYJIb-
rapU3MpPOBAHHON MEXaHUKE XMAKOCTH WU TMAPABIUKE.

BopniMHCTBO yYeOHMKOB, HAa KOTOPBIX BBIPOCIO HBIHENIHEE IMO-
KOJIeHHE THUAPOJIOTOB, HE OBUIM yYeOHHUKaMM IO HayKe <«TMApPOJIO-
rusp». CregoBaTeIbHO, HEBO3MOXHO OXMIATh, 4YTO HAy4yHas TOYKa
3peHMs B FMAPOJNIOTMY OyneT mpeobianatonieit. I'umponoru yacrto y3-
HAIOT YTO-HUOYAb O TMAPOJOTUM BOIIPEKU, a He Oiarofaps JeKLIUsIM
1 yyeOGHMKaM. MOXEM JIM MBI IPU3HATH, YTO YETO-TO He 3HAEM, €CIIH
KaXIbl YYEOHUK MEPENONHEH METONAMM, TEXHOJIOTUSIMU U MOJETS-
MU I peLIeHUS ITOYTH J000# MPeACcTaBUMON TMAPOJIOTHYECKON
3apayu.

CreneHp Hallero HeBEXEeCTBa — He MPUYUHA TOTO, YTO MBI CTOJb
MHOTOTO He 3HaeM. [JIaBHas MpUYMHA COCTOUT B TOM, YTO Hallla CIO-
COOHOCTh MHTEPECOBATLCS U3y4YeHHEM MPUPOALI B HACTOSILUEE BPEMS
ITOABJIEHa UHTEPECOM K TEXHOJIOTHM U MIPAKTUYECKUM peaU3aLIHSIM.
Her ruaponoros, KOTOpble 3aHUMATUCh ObI UCCAEIOBAHUSAMHU, Bely-
[[UMHCST U3 TIOO03HATEIBLHOCTH.
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Hunarnos Kiemelia o ¢ataJbHOCTU AyaJiu3Ma FMIPOJIOTUU KaK Ha-
yKu 0 3eMJie 1 KaK creluduueckoro KCTOYHUKa MHQOpMaLUY U Tex-
HOJIOTH I, 06C/LYXKMBAIOLIErO BOIOX035ICTBEHHYIO Chepy SIKOHOMUKH,
6e3ycnosHo, npaBuiaeH. ONHaKO NOHUMAaHUE NOCIEACTBUIM TaKOIO NO-
JIOXEHHs BelUEed MNMAPONIOrMYeCKUM COOOLLIECTBOM B ITOJHOUM MEpE [T0KA
elle He JOCTUTHYTO.

9.2. B3rman B Oyayuee

Hacrtano HakoHell BpeMsi cAenaTh IONBITKY M3JI0XUTb CBOIO BEp-
CHIO — KaKO# Xe HaM MpPeACTABJISIETCS 3Ta «TUOPOJIOTUSA HOBOTO I10-
KOJIEHMSI», TUAPOJIOrus Oyayuiero. [oBOpUTE O MOCHEAHEH, TaK Xe Kak
M 0 OyaylIeM HayKH, BOOOIE U He CKaTUThCS B HAE3XEHHYIO KOJEIO
TPUBUATBHOCTEHM, OE30TBETCTBEHHBIX BBICKA3bIBAHUU M oOmux Gdpas
noytu HeBo3MoxHO. M Bce xe! [laBaiiTe nonsiTaeMcs MOPacCyXIaTh.

* % *

HauyHeMm ¢ Bompoca: OT 4ero B OCHOBHOM 3aBUCEJIO U 3aBUCUT Pa3-
BUTHE HAYKH B 1LIEJIOM U €€ OTHEIbHbIX OTPaceil, B TOM YHCjie TUAPO-
noruu? OTBevaeM, KaKk HaM KaXeTcsl, B MOPSJIKE 3HAUUMOCTHU: OT KO-
JIMYECTBA AYXOBHO U UHTEJUIEKTYaJIbHO MOATOTOBJEHHBIX M HAYKOOPH -
€HTMPOBAHHbBIX IMYHOCTEN B JIIOJCKOM COOOILIECTBE, COLIUyME; OT HPaB-
CTBEHHOrO0 ¥ 3KOHOMMUYECKOTO COCTOSIHMSI COLIMyMa; OT XapakTepa
MHTEHCHBHOCTHU OOpailleHM COUMyMa K pa3BuBatoiueiics Hayke. Ka-
KUM-TO MOYTU HEMOCTMXMMBIM O00Pa3oM BCe TpH Ha3BaHHBIE MPHYU-
HBI TECHO CBSI3aHBI MeXIy Co60i. Mbl 31ieCh He BCTyaeM B Gecrones-
HYI0 IMCKYCCHUIO O TOM, KaK OTJIMYUTH NEHUCTBUTENBHO HAYKOOPUEH-
TUPOBAaHHBIX JIMYHOCTE OT T€X, KTO 0e34apHO Wiu 6ojiee TOHKO, HO
TOJIbKO WIpaeT 3Ty poyib. He obcyxnaem M CTpaTerMio npUBeNeHHS
coLMyMa B COCTOSIHME, KOTZa OH OyAeT criocobeH BOCCO3AaBaTh KOP-
MyC NMPUHUMAIOIIHNX PEelIeHUS JIUL], B CBOIO OYepeab CITOCOOHBIX 3ala-
BaTh HayKe HACTOSLIUE BOMPOCH! U, [MIABHOE, PA3JINYaTh KAYECTBO OT-
BeToB. M, BnonHe co3HaTenbHO, He MOAHMMAEM MHOTUX HampallluBa-
IOLIMXCS TPO0JIEM, e BCE Mbl — HE 0OJiee YeM AMWIETAHTHI.

To, uTo ceifyac MPOUCXOAUT B TMIAPOJIOTUHM, €lle JONTo OyaeT ocTa-
BaThCH B TAKOM Xe COCTOSHUM. VIHEPLIMOHHOCTh HAYKHU BCE-TAKH Or-
poMHa. M 3Ta MHEPIMOHHOCTH 3aBUCHUT HE CTOJILKO OT CaMOM HAYKH,
CKOJILKO OT COLMYyMa, ero AYXOBHOIO, HPABCTBEHHOIO, WHTEJUIEKTY-
aJILHOTO ¥ 9KOHOMHYECKOr0 COCTOstHUS. Hayka — 3TO 0CO3HAHHBIN OFBIT
yejoeyecTBa. VM 3TOT OMBIT JOMXHO MpHOOpETaTh YHMOPHO, IMO-
CJAEI0BATEIbHO, HEYKOCHUTENbHO. BOMe3HM M MATOJOrMU, OUIMH U
hobun HeuzbexXHO MEPEeHOCITCsT B HAyYHbld Mup. TIpakTHyecku moka
€I1I€ HEeCYIECTBYIOILAsl COLIMOTIOTUS HAyKH JOJDKHA OBLUIA OBl peayripe-
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JUTH JIAL[, MPUHUMAIOLIMX DELUEHUSI, O [MAryOHOCTM CYLIECTBYIOLLEH
APAKTUKK PACIIPENESIEHUSI CUT U CPeCTB HA NMOJAREPXKAHUE DPa3BUTHSI
Hayku. Kakue oOLIecTBEHHbIE M TOCYIapCTBEHHBIE CUJIBI MOIYT OBITh
MpUBeIeHbl B NEMCTBUE ISl JTUKBUJALMH BO3MOXHOCTHU CYIIECTBOBA-
HUSI MOLIHOM BCenormoijaouieil 000m0uKu 0KOJOHAYYHBIX CTPYKTYD,
MOPOXIAIOUIUX CIIOM YYEHBIX, PABHOAYIIHBIX K CBOEI HAayKe U COCTaB-
JISIONIMX YYTh JIX He OOIbLUIMHCTBO BCEX KOMUCCUM U YYEHBIX COBETOB?
To, 4T0 MBI MOTJIM OBl TIPEAJIOXKUTb, — UJIM HEOCYILECTBUMMO, WIIH Xe
HeaphexTHBHO, WK naxe 6e3HpaBcTBeHHO. Ho moxa HapucOBaHHas
CHUTYallUs HE U3MEHUTCS, PABHOAYIIHLIE GYIYT MPOXOJIKATH ITOPOXK-
JaThb paBHOMYIIHBIX, TOPMO34 Pa3BUTUE HAYKH.

* % %

YTo MOXET NPUBECTU K IMOPOXACHUIO HOBOW MapagUrMbl B TUIPO-
noruu? Kakye Cuiibl B 3TOM y4acTBYoT? ECin roBopuTh 0 [yOHMHHBIX,
TO OHU BCEra OJHU U Te Xe — JI0O0Bb K MPUPOJAE, XKAXNA MO3HAHUS,
HEYIOBJETBOPEHHOCTh XOCTUTHYTBIM. ECNU Xe uMeTh B BUY BHEIIHHE
BO3JEHCTBUS, TO — 3TO NTOCTOSHHAS TPebOBATENBLHOCTh COLIMYMAa U He-
KOTOpBIE «BEJIMKWE UMITYIbCh», TOPOXIAEMbIe OTIETbHBIMU JOCTHXKE-
HUSIMA HaYKM ¥ TeXHUKU. TakUM UMIIYyJILCOM OKa3aioch IMOSABIEHUE
Kommplotepa. Iepen runposnorueil OTKpBITUCH MPUHLUMUITUATEHO HOBBIE
ropu30HTHI. IlepcrieKTUBbI Ka3anuch FIMTaHTCKUMU. Kcuesna 3aBUCUMOCTh
OT 00BbeMa IIPOU3BOAUMBIX BHIYUCICHUA. BOZHUKIIA HEAOCTYTHAs paHee
BO3MOXHOCTb, HE OIJISIABIBASChH Ha CIOXHOCTh M «TPOMO3AKOCTh» Pac-
YeTOB, MAaTEMATUYECKU OMMCATh TMAPOJIOTMYECKHE IMPOIECCHl U SBJE-
HUS C JIIOOOW HEOOXOAMMO CTENEHBI0 TIOAPOOHOCTH.

B T0 Xe BpeMsi, MPUMEDP C KOMITbIOTEpU3AL[MEH THAPOIOrHHU TTOTPSI -
caeT. KoMIbIoTep MOYTU HEe U3MEHMT HAlIEH MAEONOTMU FPHU OIuMca-
HHMH NPUPOAHBIX NpoueccoB. Haobopor, oH, 3D heKTUBHO pa3peiiiast
HEKOTOpPbIE YUCIEHHBIE CXEMBI, 3aKpelMU HealeKBaTHBIE MM MOYTH
HealeKBaTHEIE IIPUPOIE MOAXOAbI, MHOTAA, MO CYTU AENa, BO3BpATMI
MX K Xu3HA. CBOMMU «TAKETAMH» OH HE CTOJIbKO NIOMOT MHXXEeHepaM U
YYEHBIM, CKOJIBKO ITO3BOJIMJI UM MEpPeCTaTh PA3MBIILIATh O CYLIHOCTH
IIPOBOAMMBIX BbIYHMCIeHUN. OH, Ge3MePHO YBENMYUB HAIIW BBIYUCIII-
TEJIbHbIE BO3MOXHOCTH, MO3BOMWI HaM 3aXJIAMUTh HaIly FUAPOJIOTHIO
CBaJIKOM UMbp, Ha CAMOM Jejie HUKOMY He HYXHbIX. OCOGEHHO SIpKO
3TO CKA3aJI0Ch HA CTOXACTUYECKOM TUAPOIOrud. KOHEYHO, 0 «BUHOB-
HOCTH» KOMIIBIOTEPA MBI CKa3aJid 3JeCh B CUMBOJIMYECKOM IIIaHe, a
MTO-HACTOSIIIEMY BUHOBATHL, KOHEYHO, caMU ruapoiaoru. Hecmorpst Ha
BCE CKa3aHHOe, UMEHHO KOMIIBIOTED CTOHUT Y MCTOKOB THMAPOJIOIMH
HOBOTO MOKOJIEHUsI, Y UCTOKOB aIeKBaTHOro Gu3myecku 060CHOBAH-
HOTO pacipeaeieHHOTO MOAEIUPOBAHHUS.

* % %

YTOOKI HE 3aITyTaThCs, BBeJEM 0003HAYEHUA CMEHSIEMBIM IPYT Ipyra
MTOCJIeI0BATEIbHBIM MapaiUrMam:
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A — COOTBETCTBYIOLIAS TPATULIMOHHOHN ruaponorun XX B.;

B — otBeyaroias ruapoJOruy HOBOrO MOKOJIEHUS,

C — CBAI3aHHAA C TMAPOJIOTHEN HALUEro OTAAIEHHOIO OYAYILETO.

Mapanurma B nosKHa ITOBCEMECTHO BO300JIaIaTh Hal MapaiurMoii A
W IOCTEINEHHO YTBEPAUTHCA. DTO JODKHO MPOSBUTECS B NOCTHXEHUM
MOMIMHHOM aleKBATHOCTH HALUUX MOJEIMPYIOLIUX CUCTEM MIPUPOJIE; B
paspeleHuH mpobaeMbl MaclITaba; B PaBUIbHONM MHTEPIPETALIMU T1PO-
CTPAHCTBEHHOIM reTepOreHHOCTY MHOTHMX CBOIICTB [TOYBEHHO-PAaCTUTENb-
HOIO MOKpPOBA, IO JOTMKE BELUE CTAHOBSAIIMXCA MapaMeTpaMu Mopje-
Jiei; B CO3MAaHUM PabOTOCTIOCOOHBIX CTOXaCTMYECKUX MOAEIEN OO,
obecreyuBaIIMX BXO/ NeTEPMUHUPOBAHHBIX MOACTUPYIOIIMX CUCTEM;
B MIPO3paYHOCTY AETEPMHUHUPOBAHHO-CTOXACTHYECKOIO MOETUPOBAHUS
TUIPOJIOTMYECKHUX XaPAKTEPUCTHK.

3areM THAPOJIOTUSA JOJXKHA TEPEHTH B COCTOSHUE HOPMAIBHOM
HayKU, TEM CaMbIM MepecTaTh ObITh TMAPOJOTHUE HOBOTO MOKONIEHUS
(3T0 Ha3BaHUe MPUEMIIEMO JIMIIIb B TEPEXOAHBIA epuon). Obimas kap-
THHa HOPMAJIBHOUW FHAPONIOIMHU 3TOTO BpEMEHU, MO-BUAUMOMY, OYyIeT
TaKOBA: YCOBEPIIEHCTBOBAHUE U «Pa3yKpallWBaHUE» MONETUPYIOIIMX
CHUCTEM, OTBEYAIOL[UX HOBO! HOMUHUPYIOLIEN MApagurMe; MpomycKa-
HUE 4yepe3 «MOAENbHbIE (UIBTPE» AAHHBIX BCEX BOJHO-0ATAHCOBBIX
CTAHLMHA, IKCIEPUMEHTAIBHBIX W peNpe3eHTATUBHBIX BOXOCOOPOB
MHpa, MHOTHUX MaJIBIX, CPDEAHUX ¥ OOJIbILUX PEYHBIX BacceHOB; 0006-
uieHUe U reorpaduyeckas CUCTeMaTU3ALUA QU3NYECKH 0OOCHOBAH-
HBIX TTapaMeTpOB MOJENEN; TOABIEHUE IIIMPOKUX 06001IaI01IUX pabOT
U YyYeOHUKOB IO HOBOW THAPOJIOTHHU.

W kakoit MBI ¢ BaMHM HONPOCHUM AJIsL 3TOr0 cpok? MBI mojaraem,
yTo He MeHee 50 JeT, MOXeT ObITh HEMHOTO DOJIbIIE.

* % %

[lossnenue mapagurmel C, KOTOpas JOJKHA MPUMTU HA CMEHY
napagurme B, Oynet cBSI3aHO HE CTOJIBKO C 3aBepllleHHeM LIMKIIA HOP-
MaJbHOHM TMAPONOIMU B paMKaX 3TOH NOCNeNHEN NapagUrMbl, CKOJIb-
KO C MOSBJIEHUEM U YTBEPXAECHUEM HOBOI'O BEJTMKOIO UMITY/ILCA B I'M[I-
POJIOTUH U APYTUX HayKax o0 3eMiie.

TaxyM uMnynbcoM, ¢ Hallleid TOYKHU 3peHHUsi, OyIEeT pe3Koe U3Me-
HEHME CUCTEMBI TMIPOMETEOPOJIOTMYECKUX HabmoneHuii. [1epBoii oco-
OEHHOCTBI0 HOBOU CHCTEMbI OyAeT MCIIONb30BAHUE B HE, MO Kpaii-
HEW Mepe, TpeX BAXHEUIUUX NPUHUHUIHAJILHO HOBBIX NMPUOOPOB U
YCTAaHOBOK, KOTOpPBIE COBEPIIAT MEPEBOPOT B IMAPOMETEOPOSIOTHUYE-
CKOM (hyHIAaMEHTaNbHOU! U NMPUKIARHOU Hayke. [lepedncium ux:

1) apTOMaTUYECKU OCAIKOMED, PETUCTPUPYIOLLMNI MHTEHCUBHOCTD
Y CJIOM XMAKHMX M TBEPABIX OCAIKOB 32 KOPOTKUE MHTEPBaJIbl BpEMEHHU
B Mpeesax ONpeNeNeHHOro KoHTypa (rutomanbio 100—1000 M2) u
paboTaroluit Ha OCHOBE BIMSHHUS BBIMANAIOIIUX OCAOKOB HA HEKOE
HENpEePBIBHO U3MEPsieMOe (PU3UYECKOE TOJIE;
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2) aBTOMaTHYECKUHA U3MEPUTEND BOCXOASALLETO (MCTIApEHKE U TPAHC-
MHUpALUs) WIK HUCXOMAIIEro (KOHAEHCALM) [TOTOKA BOABI B ra3o00-
Pa3HOM COCTOSIHMM B MpeAesiax ONpeaeieHHOro KOHTypa (TUI01Lambio
oxkono 100 M?), OCHOBAHHBI HA ONHOM M3 BO3MOXHBIX MPUHLMIIOB
PETUCTPALIMU MPOXOXIEHUS MOJIEKYT BOABI Yepe3 Ha3BaHHBIA KOHTYp;

3) aBTOMAaTHYECKMI pacXOXOMED, Byl Ml HENPEPBIBHYIO 3aMUCh
PacCXOIOB BOIAbI M B3BELICHHBIX M BJIEKOMBIX HAHOCOB B HEOOOPYHO-
BaHHOM CTBOpE, MMHYS TPAAMIIMOHHBIN MOAX0OH «CKOPOCTh — IUIOLIAIb»
Y OCHOBaHHBIN Ha CYLIECTBOBAHUM OLHO3HAYHOI (CKOpEe BCEro He-
JIMHEHOI) 3aBUCUMOCTH MEXAY PAacXOJ0OM U CO3AaBACMbIM MM peru-
CTPMPYEMBIM BO3AEUCTBHEM Ha ODCTAHOBKY B paiioHe crBopa (cefic-
MMKa, MarHeTU3M, IPABUTALUS U IP.) WIK HA COOTBETCTBYIOIIEE CIIe-
LMAJIBHO co3daBaeMoe (PU3UYECKOE ITOJIE.

BTopoit 0COGEHHOCTBIO 3TOM CHUCTEMBI OYAET COBEPLIEHHO HHOE
paspeliieH1e HabII0aaeMbIX THIPOMETEOPOIOTHYECKIIX TTOJIEN BO Bpe-
MEHU U MPOCTPAHCTBE. DTO KACAETCS U TPAIUIIMOHHEBIX, U HOBBIX CITO-
cofoB nsmepeHuit. Eciu ceityac st MaccoBoro MogenuposaHus Gop-
MUPOBAHUS CTOKA, OCYUIECTBISAEMOrO M0 CTAHAAPTHHIM JAHHBIM Ha-
ONMIONEHUH CETH METEOpOJIOTMYECKMX CTAHHUI, PEAKO MUCIONB3YIOT
pacyeTHHIA UHTEPBAT BpeMEHU KOpOoYe CYTOYHOTO, TO OYAYIlee, CKO-
pee Bcero, OyneT MpeNCcTaBieHO HAOMIOIeHUAMU ¢ HHTEPBAJIAMU CyM-
MUpOBaHUA uiu ocpeaHeHust oT 10 go 60 mun. Eciu ceiiuac paccro-
SIHUE MEXNY OCAAKOMEPHBIMU MYHKTAMU Ha TEPPUTOPUU CYLIH MOX-
HO OLIEHUTh B cpenHeM B 30 kM, To B OymyileM 3TO, OYEBUIHO,
oyayr 10 mau 20 km.

YTo KacaeTcs ApYrvx rMapOMETEOPOIOTHYECKHX 3JIEMEHTOB, TO LIIAr
MeXIy TOYKaMH HAOMIOAEHUM BMAMMO YMEHBIIMTCS HE3HAYUTENIHHO.
Cxopee Bcero OymeT yBeMUYEHO YUCIKO BHICOKOTOPHBIX MYHKTOB Ha-
OnoneHV, 0CODEHHO B MECTax SPKO BBIPAKEHHBIX IMIICOMETPHYEC-
KHUX KOHTpacToB. KoIMyecTso ruipoOMeTpHYeCKUX CTBOPOB B MUPE BU-
JUMO BO3pacTeT B 2—3 pa3a, B OCHOBHOM 3a CYET ellle ¢JIabo 0CBOEH-
HBIX B 3TOM CMBICJIE PEYHBIX OGacceifHoB. JJomyckaeM U BO3MOXHOCTb
HMCYE3HOBEHHS METEOPOJIOTMYECKUX U TUAPOOTUYECKUX CTAHLMIM KaK
TaKOBBIX U TIOSIBIIEHHS MHBIX GOpM u3MepeHMil. Y1 HakoHell, ellle ogHA
BaxXHasi OCOOEHHOCTh 3TOTO BPEMEHM — CYILUECTBEHHOE IOBBILIEHUE
TOYHOCTU CAMUX M3MEPEHUI.

BaxXHEULINM CIIEACTBUEM 3TUX OCHOBHBIX OCOOEHHOCTE HOBOM
CUCTEMBI HAOMIONEHN OyAET COBEPLICHHO UHAS CTENeHb MOAPOGHO-
CTH MaTeMaTHYeCKOr0 OMMCAHMS MPoLeccOB GOPMUPOBAHUS CTOKA U
JIPYIrUX TMAPOTIOTUYECKUX ABJICHUH.

OcoOBIM COOBITHEM B OyAyLIEH XU3HHM THAPOJIOIMH MOXET CTaTh
HAlll [IPOPBIB B MUP MOA3EMHBIX BOJ. OOMAHO, HO Mbl HE MOXEM ITPH-
BECTHU KAKUX-JIUOO peaibHbIX JOBOJAOB B MOATBEPXKIEHUE CKA3aHHOIO,
XOTSI paHO WIH MO3[HO B TOW WJIM MHOW Mepe 3TO MOJKHO OYIET Ciy-
yuThCSl. MOXET OBITh ITOA BO3AEHCTBUEM IOKa HE IMPEaNoaracMoro
HaMM MMITYJIbCa.
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[Ilupokue TMepCneKTUBb! Mepex CUAPOJIoTHeH Oyayiuero, HeCoM-
HEHHO, OTKPOIOTCS B CBA3U C [1IPUXOXOM IPUHIIUITUATIBHO HOBbIX BO3-
MOXHOCTEN AMCTaHUMOHHBIX METOOB U3MEPEHHUS BCETO TOTO, YTO TaK
HEOOXOAUMO TUAPOJIOraM, HO ITOKA OCTAETCS HENOCTYITHBIM.

3mech 661 HAM M OCTAHOBUTHCA. Ho MBI ObLIM OBl HENIpaBhl, €CJIM OBl
He ToAeIIUCH CBOUMU HEKOTOPBIMU HE BITOJIHE HAYYHBIMU OIIYIIE-
HUSIMU.

Bce-Taku Hauie MpOrHo3UMpoBaHUE MEePCHEeKTUB HAYKU, B JAHHOM
cJlyyae TMAPOJIOTMM, — 3TO BCEro-HAaBCEro NnepeHoc B Oymyluee He-
CKOJIBKO TIPUYKPALUEHHOU COBPEMEHHOW CUTYallMU, XOTA U C BO3-
MOXHBIMHY HEOXXMIAHHOCTIMHU. Ho 32 BCeM 3TUM Oyayilee MOXET HaM
TIPETIONHECTH U «CIOPIpPU3bl». ITOCMOTpUTE BHUMATEIBHO: AaXe TOJb-
KO I'ApOJIOTUYECKHUE COOBITUS MMOCEAHUX JIET HABOIST Ha CEPhe3HBIE
M rybokue pasMbiiieHus. Karactpodsl MHOXATCS U, 11O GONBLHIOMY
CYETY, UCTUHHBIE MPUUYMUHBI 3TOTO OCTAIOTCSA HE OYEHb M3BECTHBIMMU.
JloCTaTOYHBIM JIM MOXET 0Ka3aThCs MpeNCKa3aHUe MOTEPHU CITACUTENb-
HOTO AJIE CTATUCTUYECKON T'MAPONIOTMM TPHUHIUMA CTALMOHAPHOCTHU
TUAPONOTUYECKUX TIPOIIECCOB C €r0 YCTONYMBLIMYU PACYETHHIMU BEPO-
SITHOCTSIMM THIPOJIOrMYECKUX BEJIMUMH B IPAKTUKE CTPOUTENBHOTO MPO-
exTupoBaHuUs? KoHeYHO M 0HO 3TO yXe 00bloe OGeACTBUE AJIS MH-
XKEHEPHOW THAPOJIOrMU, UOO MPUBBIYHBIMU MOAXOAAMHU B YCIIOBHUAX
OONBIIOA HEONMPENENEHHOCTU U IOJIHOTO OTCYTCTBUS MHGOOpMAIIUM
3[€Ch YXe HE OTHENaeLUbCS.

YT0 X, 3Ta BRIPUCOBBIBAIOIIASICS TMAPOJIOTUS OyAyIIero mpuHeceT
¢ coboli HOBbIE TEOPUU, HOBBIE MOJENU U HOBYIO ITapagurmy (mapa-
nurmy C). Ho ucxonHoit 6a30if 11t HUX GYZET yKe He TPaTULIMOHHAS
TUIPOJIOTUSA CO CBOE# mapagurmMoi A, a Ta, KoTopasi B 3TOW KHUTIE
Ha3BaHa 'MAPOJIOrueil HOBOTO MOKONeHUs (rmapagurmMa B).

BO3MOXHO, 4YTO HOpMaJIbHAs [MADPONOTUsI BpeMeH mnapaaurMel C
OyaeT umetb MecTo Ha pydexe XXI u XXII 8. Ho 310 0YeHb ONITUMU -
CTUYECKUI MPOTHO3.

9.3. ObGpamenne K MOJOIBIM THIPOJIOTaM

ObparaeMcss K BaM, MOJIOABIE JIIOAH, MPUIIEIINE B THIPOJIOTHIO,
BT0 OYeHb UHTEPECHAsI U AOCTOHHAS HayKa, MPUHOCAILAS 001UeCTBY U
rOCYAapCTBY BEJIUKYIO MOMb3y. [locmenHast Mormna 6bl GBITE MHOIOKPATHO
Oosblue, ecny O6bl HE pa3sHOTO POAA NMOMEXH, BOSHUKHOBEHNE KOTOPBIX
[IPUCYILIE KAK CAMOMY Y4E€HOMY MUY, TaK ¥ COOTBETCTBYIOLIMM TOCY-
JApCTBEHHBIM CTPYKTYPaM, OT KOTOPhIX 3aBUCUT PA3BUTHE HAyKH U ee
Haunbosee 3QeKTHBHOE UCIIONb30BaHUE Ha 1OJb3y Poccun.

Kaxk npuBUTb HHTEPEC K IMAPOJIOTUM MOJIOABIM SHTY3UACTAM U 3TUM
3JI0XHUTh OCHOBBI Oyaymiero Hamed Hayku? Kak cieaTh MOJIOABIX
TUJPOJIOTOB HEPABHOAYIUHBIMU K Hell JONBMUM M TMOMATMHHBIMU IPO-
dbeccuonanamMu csoero gesa’?
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Camoe syuliee petieHue NpobdiiemMbl 0O6pa3oBaHuUsl, OCOOEHHO Ha
MAarucTepCckoM M aCHUPAHTCKOM YPOBHSX — 3TO YCTAHOBJEHUE JIUY-
HOM CBSI3M YY€HMKA M HACTaBHMKA, KOI/a MEePBbIA YYACTBYET B KOHK-
PEeTHOM HaydHOU paboTe, 0OCYXIECHMM MJEH M MOrpyxKaercd B pas-
MBILUIEHUST O TMYyTSAX PEeLIeHUs] TMAPOJIOTMYECKUX MpobieM. BTo yxe
TO, YEMY HENb351 HAYYUThCS, MPOCTO OTCHIAEB JIEKIHMM.

A najsiee MBI BBIHYXIEHbI IPOUSHECTU MOPbKHE CIOBA, XOTs BOOO-
1e-TO 3T0 U He mpuHsaTo. Ho mena o6crosAT TakuM o0pa3oM, 4To Co-
KpBITUE MPaBAbl CIIOCOOHO TOMBKO YCYTYOUTh U 6€3 TOIO HEIPOCTYIO
cuTyaumio. KaxmomMy BpeMeHH COOTBETCTBYIOT CBOM NOCTMIKEHUS M
TpynHocTu. CrenyeT MpU3HATh, YTO ceifvyac MBI JOXUIM OO TAaKOTo
MOMEHTA, KOIr[a IUIAHOMEPHOE PasBUTHE HAyKU MOYTH MPHOCTaHOB-
JIEHO, U CTaJI0 CTPEMHTENIbHO PACTU KOJIUYECTBO YYEHBIX, AUIUIOMA-
TUYHO HA3BAHHBIX HAMM BBILIEC PaBHONYLWIHBIMH. BTO HE TOJIbKO Ie-
YajibHOE, HO U OOLIECTBEHHO OTACHOE SIBJIEHME, U0 IOCAETHUE, PY-
KOBOJSA acCHMpaHTAMM M COMCKATENSIMM, HEM30eXHO CTpeMsTCs Jie-
MUTH CBOMX YYEHUKOB IO CBOEMY 00pasy u moxobuio. YTo xe nenaTh B
TaKHUX YCJIIOBUAX MOJIOAOMY CIIELIMAIMCTY, YECTHO XelaroieMy UCHpo-
00BaTh CBOM CUJIBI B JIOHE TOU HAyKH, KOTOpYIO OH cebe Briopan? Kak
OH CMOXET OTJMYMTh HACTOSIIErO HACTABHUKA MJIA XOTS OBl MPOCTO
JOOpPOro CoOBETYMKA OT JIKEYIUTens ?

BriGop HacTaBHMKA U PYKOBOOUTEIS B HAYKE — B KOHEYHOM CYETe
JEJN0 Cyrybo JINYHOE, HO MOJIObIE JIIOAHM YACTO PYKOBOACTBYIOTCS IIPH
3TOM He BCerna AOCTOMHBIMM MOTUBAaMHU WK X€ MPENOCTaBISIOT pe-
LIEHUE CTeYEHUIO 0OCTOSITENLCTB. B TO e BpeMsi — 3To npobiieMa He
IpocTasi, Tpebyromas 6iaropasyMusi 1 ocTopoxHoctu. U, 6esycitos-
HO, meped BHIOOPOM CIIEAYET TIHATEIBHO O3HAKOMMTBLCS Kak C MOJ0-
XEeHUEeM Iel B TUAPOJOrUM BoOOIle, TaK M ¢ HAYYHBIMU paboTamu
CBOEro MOTEHUUAJIBLHOTO PYKOBOAUTENSE M €r0 BO3MOXHBIX, B BaUIMX
[71a3ax, «COnepHUKOB». ONHAKO TAKYIO B 0O1LEM-TO HE OYEHD ITPOCTYIO
paboTy He KaXJblil 3aX04eT MpOAeiaTh, HO B 3TOM ClIyyae MOJOJ0H
YeJ0BeK YK€ CaM HECET OTBETCTBEHHOCTh 32 BCE U3BSAHBI NalibHEN e
JIUHUU CBOeH Hay4yHOU XU3HU. M He OynbTe «wiKeyueHUKaMu». Hy a
MBI €1lI€ PACCYUTHIBAEM HA TO, YTO [IPOYTEHHE MU, HA XYHAOH KOHell,
03HAKOMJIEHUE C 3TOM KHUIOM, BO3BMOXHO, IOMOXET BAM HE BMACTh
BO MHOTHE 3a0JIyXI€HHS.

Bce ckazaHHOE 3HAYMMO He TOJILKO AJIA OYAYIUMX YYEHBIX-THAPO-
JIOTOB, HO U THAPOJIOTOB-UHXEHEPOB, TMIPOJIOTOB-CETEBUKOB, THA-
POJIOTOB-IPOTHO3UCTOB, TUIPOJIOTOB-3KCITENMIIMOHHUKOB, a TAKXKE pY-
KOBOIUTEJICH U MEHEIXKEPOB B 00JIACTU TUAPOTOTHH.

HTtak, HayyuTech pasjiMyarh y4€HBIX HACTOSIIMX U MHUMBIX. He
MyraiTeCh, €CJM Mbl CKaXeM BaM, 4YTO MOCIEOHUX CeHdyac mpenocra-
TOYHO. DTO 0JHAa U3 CTOPOH COBPEMEHHOIO AYXOBHOIO U UHTEJUIEKTY-
JIbHOTO HE3NOPOBBS HALIEro 00ILEecTBa.

Ho cunpHBIX 1yXOM BCE 3TO He HOJDKHO 0GecKypaxuBaTh. Hao60poT.

B no6pblit myTh!



SAKINIOYEHUE

Tenepb, KOrJa HalIM YUTATEU YXKE JOCTATOYHO XOPOLIO OCBEIOM-
JIEHBI O TOM, YTO TAKOE€ CMIPOJIOTHS, MOXHO yKa3arb Ha HEKOTOPbIE
0CODEHHOCTH 3TOM KHHUIU.

«CoBpeMeHHBIE TPOONEMEI TUAPOJIOTHU» — ydeOHOe [Tocobue, BBO-
JISILIEE YUTATENS B KPYT MIPOOJIEM U BOIIPOCOB COBPEMEHHOM TMAPOJIO-
MU M obpanialollee ero BHUMaHUE Ha BCE OCHOBHBIE [PAHU 3TOM Ha-
yKd. Bymyliuil ruiposior, 03HAKOMUBLIMICS C 3TUM KypCOM, IOJLKEH
YK€ HEKOTOPBIM 00pa3oM OpPUEHTUPOBATHCS B TMJPONOTUHU U IIPU He-
00X0IMMOCTH UMETh BO3MOXHOCTH CAEJaTh MpaBUisHBINA BeIGOp. Ho
3TO He «OyKBaphb IO TUIPOJIOIUM», U Mbl CTPEMUINCH HE IpUberaTh K
bopMansHO 1 U3NHIIHE ODIMM OTIMCAHUAM, a cpa3y [EeperTH Ha No-
CTAaTOYHO CEphe3HbIN YPOBEHb pACCMOTPEHUS MU3MaraeMbIx IpobieM U
BOIIPOCOB. MBI o3BomuIn cebe MHorna o6paTuTh BHUMAHUE Ha CIOX-
HOCTH U HESICHOCTH, Ha OTCYTCTBME OOIIIHOCTH B3IJISIIOB, MHOIAA JAXE
Ha CBOIO HEYJNOBIETBOPEHHOCTb CIOXUBIIEHC cuTyanueir. B obuiemM,
MBI HE CTapajIUCh CKPBITh OT YUTATENSI CBOETO OTHOIIEHUS K 00CyX-
napuiemycst Bornpocy. tak, HazHaueHue Kypca — O3HaKOMJIEHHUE CO
CITOXHBIM MUPOM THIPOJOrdU ¥ MHOIOTJIRHOBOCTHIO €€ 3a1ay U Mpu-
JIOXKEHUH.

OTHOCUTENBHO ONU3KU 10 HA3HAYEHUIO K JAHHOMY y4yeOHOMY I10-
cobuio u3BecTHbIe yueOHUKU «O01as runponorus» u «luaponorus
CYyLUM», B OCHOBHOM IOCTPOEHHBIE I10 NPUHIIUITY TOOOBEKTHOTO ONM-
caHus (peku, o3epa, 60J0Ta, JEAHUKY, NOA3EMHbBIe Boabl). Ecim xe
00paTUThCS K yYEOHBIM ITOCOOUSIM, MOCBSIEHHBIM ITIABHOMY BOTIPO-
Cy TMAPOJIOTUU — YYEHUIO O CTOKE, TO MOCeAHee OOBIYHO M3/1araeTcs
HE C €CTECTBEHHAIX MO3UIIMI LIENBHOCTH IIPOLIECCa CTOKA M €ro eauH-
CTBa, a HA000POT, MO0 UCKYCCTBEHHO CO3NaHHBIM pasieiaM, KOTOpPhIE
IpUOOpENU yXKe MPaKTUYECKH Y3aKOHEHHBIM CTaTyC: HOpMa rOI0BOro
CTOKa, €ro U3MEHYUMBOCTb, BHYTPUIONOBOE paclipeiejacHue, MUHU-
MaJIbHBIY MU MAaKCUMAaJbHBIH cTOK. COBpeMEHHOE I'MIPOJIOTMYECKOE MO-
JIeJIMPOBAHUE YXX€ TIPAKTUYECKU OCBOOOMIIO HAC OT 3TOH, B CBOE BpeMsI
BBIHYXIEHHON, TpagWLMK, HO B HACTOSIIIEEC BpEMS YKe MeLalolei
6oJiee MOTHOLEHHBIM TTOAXOAM.

IIpakTAYeCcKH BO BCEX YUEOHBIX U3NAHMUSIX TAKOTO POJIa OTCYTCTBYET
OYEHb BaXHAas 4aCTh — METONOJIOIUS I'MIPOJIOTUY. I 1aBHas comepxka-
TeJbHasl YaCTb COBPEMEHHOU TMAPOJNIOTMU — MaTeMaTUYECKOE MOJAE-
JNYMpOBaHUE — OOBIYHO UTrHOpUpyeTcs. IIpo6GieMa MHOTOYMCICHHBIX
OITACHBIX TUIPOJOTMYECKUX SIBICHMI TONBbKO 0003HAYCHA.
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B Hacrosiiee BpeMsI TMApOJOTHsi, KAK U MHOTUE APYIU€ HAyKH,
UCHBITHIBAET OMNpEAETEeHHbIN Kpu3uc. B ywactHocTu B Poccuu, B koTO-
POt «PBIHOYHBIE OTHOLIEHUS» IIPUHSIIM HACTONBKO YPOIUTUBYIO (op-
MY, 4TO, BTOPrasiCh B MUP HayKy, OHU OYKBaJIbHO PacTeBalOT ee CIy-
xureneit. Co3paBaeMble BOKPYT IMAPOJIOrH MpoQeCcCHOHATBHO HETO-
TOTOBJIEHHbIE MPENNPUHUMATEILCKHE TPYIIIBl OBICTPO NPUYIUIU
MOTb30BaTeNel BMECTO NYYIIMX HAay4YHBIX AOCTHXXEHWI TOBOJLCTBO-
BaTbCsl CypporataMu, o0JladyeHHBIMY B KPAaCOYHbIE ONEXIbl KOMIILIO-
TEPHBIX YxpalaTeabcTB. DyHIaMeHTaIbHAsI Xe TUAPOJIOTUS TTPH T10-
MYCTUTENLCTBE PABHOAYLIHBIX K HEMl JIHL, MPUHUMAIOIIUX PeLICHUS
Ha JI0OBIX YPOBHSX, MOCTEIIEHHO YMUpaeT. MHOrYe rocynapcTBeHHbIS
[IPOrpaMMel, HAlIPUMED CBSI3aHHbBIE C TAK HAa3hIBAEMBIMU 3KOJIOTHYE-
CKUMH NPOGIeMaMK UJIH KaTacTPOOUIECKUMU TIPUPOTXHBIMHU SIBICHH -
SIMH, 3aBeIOMO O6pedeHbl Ha Heyaady, ubo Ipu CBOEM BOTLIOLIEHUH
OHU HE OyayT MMETh MTOTHHHO HAYYHOIO U, B IIEPBYIO OYEPEAD, TUI-
poNOrnYecKoro, 060OCHOBAHUS.

Bce ckazaHHOe CBUIETENBCTBYET O HACYIIHON HEOGXONUMOCTU MO-
JIONOTO TIOIIOMTHEHUS COAPYXKECTBAa IMAPOJIOroB, MPoQeCCHOHATBHO U
MOPATHHO T'OTOBOTO MOLHMMATL CBOIO HAYKY U3 PYWUH, OCBEIOMJIEH-
HOTO O MPUYMHAX €€ HBIHELIHETO He3aBUAHOIO MOJIOXKEHUs U CIIOco6-
HOr0 MPOTUBOIOCTABUTh OOLIEMY PA3IOXKEHUIO CBOU CHJIbI U BOJIIO.

ABTODPHBI HaJelOTCs, YTO JaHHOE yuyeOHoe mocobue OymeT mosiesHo
NpU NOATOTOBKE CHEIUATUCTOB-TApoioroB. C 3aMeYaHUsIMU U TIPE-
JIOXEHUSAMU [0 COBEPLICHCTBOBAHUIO €r0 COAEPKAHUA MOXHO 0bpa-
uiaTbes 1o aapecy: 199178, r. Caukr-Ilerepbypr, B.O., 10-g nunus,
n. 33/35, CIIoTY, dakynbrer reorpaduu U reoskonoruu, Kadeupa
CUIPOJIOTUM CymIy Win vinograd1950@mail.ru.
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