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1. MecTomoJi0keHe paioHa UCCJIeI0BAHUN

ApuHble OMOKIMMATUYECKUE 30HbBI C KOTUYeCTBOM aTMoc(hepHbIx ocaakos 100-200
mMm/roz u nosyapuansie, 200-400 mm/ron, Beigenenasie FOHECKO (1977 r.) Ha
yHUGUIIMPOBAHHOM KapTe 3eMHOro mapa macmrada 1:25 000 000, BkitoyaroT u
tepputopun FOra Kazaxcrana, rie pacrnonaraercsi, ObIBIlIee YHUKAIbHBIM, ApabCKOe
MOpe. DTU TEPPUTOPUHU BXOAAT B cOCTaB AppuKaHO-A3UaTCKON apuIHON 00J1acTH
H.M.CrpaxoBa [Cmpaxos H.M., 1962]. O61iee reorpaduieckoe TATOTCHUE apyTHBIX
30H Ha 3eMHOM 3iutuncousie (CeBepo-Amepukanckon, FOxH0-AMepUKaHCKOM U
Ad¢dpukano-A3uarckoil), k muporaM MeHee 35 rpaycoB 00yCIOBICHO PSIIOM
(aKTOpOB: HEYCTONUYMBOCTHIO SJUIMIICOUIA HA 3TUX NPUIKBATOPUAIIbHBIX LIUPOTaX,
CBSI3aHHOM C HEPAaBHOMEPHBIM BpAIICHHEM 3E€MJITH, MPUIUBHBIX CHJI, IPEIECCUU U
HYyTalluM, MaTeMaTu4ecku 000cHOBaHHBIX A.IlyaHkape; re0OTeKTOHUYECKUMU
OCOOEHHOCTSIMM - BCE apUAHbIE 30HbI OKPY>KEHbI Han00JI€€ BBICOKUMU TOPHBIMU
cuctemamu [A.A.Tunno, 1889 2.]; ocobeHHOCTAMU aTMOCHEPHON NUPKYIISIIIIH, a
TaK)Ke PSAJAOM KIIMMATOJIOTHYECKUX MTOKA3aTENEH, BRIPAKAIOIINXCS B PE3KOM
nepuIrTe BIAXKHOCTH U OY€Hb BBICOKUM - OoJiee 3, HHJIEKCOM CyXOocTH Bynbiko-
['puropreBa, KOTOPBIN OTpakaeT COOTHOILIEHUE paUallMOHHOTO OajaHca U 3aTpat
TeIla Ha UCTapeHue aTMOCPEPHBIX 0caaKoB [byosviko M.U., 1977; Kazaxcman
//IIpupoonvie ycrosus u ecmecmeennsvie pecypcol CCCP, 1969; Ocmposckuii B.H.,
1991]. CBoeoOpasue u XxapaKTepHbIC 0COOCHHOCTH IMPHUPOIHBIX YCIOBUI
dbopMHpoBaHUs OA3EMHBIX BOJ BOCTOUHOU yacTH [Ipuapanbs 00yclioBIEHBI elle U
PacIIOJIOKEHUEM €€ B LIEHTPE Besinuaiiiei 0eccrounoit odnactu EBpazum -
TypaHCKOM HU3MEHHOCTH, OCHOBHAs YaCTh KOTOPOM 3aHATA PABHUHAMU PA3JIMIHOTO
reHe3uca ¢ oOLUUM YKJIOHOM K ApalbCKOMY MOPIO, OMOSICAHHBIMU TOPHBIMU
coopyxeHusaMu pynnamenta Typanckoi mntsl [Amaac Ka3CCP, 1982; Kazaxcman



//IIpupoonvie ycnosus u ecmecmeernvie pecypcol CCCP, 1969]. Paiion
uccienoBaHui, oOuel miomaapio nopsaka S00 Teic. KB. KM, OFpaHUYEH Ha 3araje
Kynananacko-AMyapbHHCKUM BaJoM (BaJl APXaHTeIbCKOT0), a Ha CEBEPO-BOCTOKE
I'maBubiM Kapartayckum paznomMoM - cucTeMaMu JINHEAMEHTOB JPEBHETO TITyOOKOIro
3QJI0KEHHUSI; Ha I0T€ U BOCTOKE TOpHBIMH coopykeHussmu CynraH-Yusaara, bykanray,
Kaparay n Yayray; Ha ceBepe mmuporou p.Typrai.
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Kapra knumatndeckux nokaszaresneit Bocrounoro [Ipuapanbs

W3onuHum cpeiHeMecsiuHOM TeMIiepaTypbl Bo3nyxa, C: 1 - ssHBapb, 2 - HI0JIb; 3 - N30JMHUHM aTMOC(EPHBIX 0CA/IKOB,
MM/TO; 4 - aKBaTOpUsi ApabCKOTr0 MOPsI IO COCTOsIHUIO Ha: a) 1961 r.; 0) 1989 r.; 5 - po3a BeTpoB, rof; 6 -
rocyaapcTBeHHas rpanuna Pecrryonmkn Kazaxcran.

Pa3Hoo0pa3ue npupoIHbIX yCIOBUN 3TOM OOIIHUPHOMN TEPPUTOPUHU 00YCIIOBIMBAET
MECTPYIO KapTUHY (OPMHUPOBAHUS U PACTIPEETICHHUS TIOJJ3€MHBIX BO/I, TTO3BOJISIFOIIY IO
000CHOBAHHO BBIJICIHUTH PSAJI THIPOIOTO-TUAPOTEOIOTUYECKUX PaiioHOB. Paznuyasce
MEXTy CO00H oporpapudecKuMu, THAPOTPAPUICCKUMH, KITUMATUICCKUMU,
JaHAma(THEIMU U T€OTEKTOHUYECKUMU YCIOBUSAMHU (DOPMUPOBAHUS TTO3EMHBIX
(TPYHTOBBIX U HATIOPHBIX ) BOJ ATH PAaOHBI OOBEIUHSIIOTCS HCTOPHUEH T€OJIOTHYECKOTO
Pa3BUTHS U COBPEMEHHON JUHAMHUKOW MOA3EMHOTO CTOKA B ME30-KAMHO30MCKOM
yexJye TypaHCKOH TUIUTHI, TJ€ paclipoCTPaHEHbI MMOA3EMHbIE BOIBI UCKITIOUYUTEIHHO



MTOPOBOTO ¥ TUIACTOBO-IIOPOBOTO TUIIOB, TOT/Ia KaK B MOpoaax pyHIaMeHTa
OKPY>KaIOITUX TOPHBIX COOPYKEHUM - TOPOBO-TPEUTUHHOTO U TPEITUHHO-KaPCTOBOTO
THUIIOB.

2. Oporpadus

Bonpuryro yacte Boctounoro [Ipuapanes 3aHMMar0T OOIIMPHBIE TUIACTOBBIC
PaBHUHBI, PaCIIOJIOKEHHbBIE BBIIIE YPOBHS OKeaHa JIMIIb Ha IECATKU METPOB. DTU
PaBHUHBI THOO TUTOCKHE, JTHOO B30YTPEHBI 20JI0BEIMU 00pa30BaHUSIMH TIECYaHBIX
MacCCHUBOB, JIM00 XapaKTePU3YIOTCS COYETAaHHEM IUIOCKUX MPOCTPAHCTB U
pa3zeNaIoIuUX UX TITyOOKHUX BIIaUH.

B obnactu cl10XKHOT0 COUIeHEHUs CTPYKTYp (pyHIamenTa Ypanbckoro u TsHb-
[ITaHCKOTO TUIIOB - CyOMEpPUANAHAIIBHOTO U CyOIIMPOTHOrO HApPaBJIECHUH,
COOTBETCTBEHHO, PACITIOIAraeTcsi KOTJIOBUHA APaibCKOr0 MOps, 3aHUMAas
LEHTPAJIbHYIO YaCTh HA 3alaJl€ PACCMAaTPUBAEMOUN TEPPUTOPHH.

K ceBepy oT ApanbCKoro Mops, B CEBEpO-3al1aJHOM YTy TEPPUTOPUHU UCCIIEN0BAHUH,
pacnionaraercs T.H. CeBepHoe [Ipuapanbe, 00pazoBaHHOE HU3KUM IUIATO,
pacUJICHEHHBIM Ha CTOJIOBBIE OCTAHIIOBBIE BO3BBIIICHHOCTH C OTUETINBO
BBIPAKEHHOM CTYIEHYATOCTbhIO, UEPEAYIOIINECS C TOHMKEHUSIMH, 3aHATHIMU COPOBO-
neQIAIMOHHBIMU KOTIOBUHAMH C MHOTOYUCIIEHHBIMH COJIOHUYAKAMHU U TIeCYaHBIMU
MaccuBamu: bonemme u Mansie bapcyku u [Ipuapansckue Kapakymsi.
['eomopdoctpykrypsl CeBepHoro [Ipuapanbs aBistoT co00i OecTAImui mpuMep
oOpareHHBIX OopM penbeda, KOraa ocsaM MOJIOKUTENbHBIX T€OCTPYKTYP
COOTBETCTBYIOT OTpHIIATENbHBIE (OPMEBI penbeda, a OTPUIIATEILHBIM T€OCTPYKTYpaM
HA00OPOT - MOJOKHUTEIbHBIE PopMbI penbeda [Arnuwun A.JL., 1953].

CeBepo-BOCTOYHBIN YIoJI TEPPUTOPHH OTPAaHUYEH Y IIyTayCKOM HU3KOTOPHOU H
MEJIKOCOIIOYHOM BO3BBIIEHHOCTHIO BEICOTOM 110 1133 M, siBIsitOIIEICS OCTOBOM
pa3pylieHHON TOPHON CUCTEMBI, XapaKTEPU3YIOIICHCS HErTyOOKUM, HO JPOOHBIM
pacuieHeHueM. Bo Bce CTOpOHBI OT YiiyTay CTEKarOT NEPECHIXAIOIIKE B JIETHEE BPEMS
roJla peuHble CUCTEMbI, B TOM uncie Kanmakkbiprad, KOTopas BHajaeT B 00OIIUPHOE
ropeko-cosieHoi ozepo llenkap-Tenrus, apiusromnieecs Husiiei Toukoit (80 adbc.m)
CEBEPHOM I'PAHULIBI TEPPUTOPHUH.

Mexny CeepubiM [Ipuapansem u Yiryray pacrnosiaraetcs IjiocKas HepacuJIeHEHHAs
paBHUHA, IUIABHO NEepexo/siias K 10Ty B HEBBICOKOE KyI0J1000pa3Hoe ci1abo
pacwieHeHHOe HuxHe-ChipjapbuHCKOE CBOIOBOE MOJHATHE MAaKCUMaJIbHOW BBICOTOM
10 266 M.

FOxHy10 MOJIOBUHY TEPPUTOPUU 3aHUMAET OOIIHUPHAs MyCThIHS KbI3bIIKYMBI €
BbICOTaMHU OT 53,4 M (pexHUl ypoBeHb Apaibckoro mops 1960 r.) no 332 my
noHOKuM rop bykanTtay, orpaHMYMBAIONINX MYCTHIHIO Ha KpaifHEM [0re TepPUTOPHH.
Penbed mycThiHM TPsSIIOBO-STYEHCTHIN WM TPSIIOBO-OYTPUCTHIN U 1a)Ke KOTJIOBUHHO-
suencThlil. OcToB penbeda 00pasyer ApeBHee pa3pyLICHHOE IUIATO, PACUICHEHHOE
#Ke100000pa3HbIMU KOTI0BUHAMH Ti1yOonHOM oT 20 10 80-100 M. B ieHTpasibHOM 1



CEBEPHOM YaCTAX MyCTHIHU MPE00Iaaat0T KOJBIIEBBIC TFOHBI - Te(IISIITMOHHBIC
KOTJ0BUHKH Auamerpom 20-40 M. [lecku 3akperieHbl KycTapHUKO-3(heMepOoBOi
PaCTUTENBHOCTHIO, CTENIEHb 3aKPETNICHUS BO3pacTaeT C 3amnaja Ha

BOCTOK [Kazaxcman //IIpupoonsie ycrosus u ecmecmaenuwle pecypcvt CCCP, 1969].

Ha kpaitneM 3amaze 10)KHON 9aCTH pacroiaraeTcs OOIIMpHAs aJUTFOBUATBHO-
JIeNbTOBAsI pABHUHA BEPXHEUYETBEPTUYHO-COBPEMEHHOT0 BO3pacTa, 00pa3oBaHHas,
IIPHU BIIAJICHUH B ApalbCKOE MOpPE, peKol AMyAapbell 1 MHOTOYUCIIEHHBIMU €€
OTBETBJICHHUSIMU B BUJIE €CTECTBEHHBIX JEHCTBYIOIIMX U CYXUX PYCE, a TAKKE T'yCTOU
OPOCHUTEIIBHOW CUCTEMOM, 036pHBIMH U COJIOHYAKOBBIMU BIIAJIMHAMU. JTa paBHUHA
OUYEHb YETKO BBIJENIAETCS CBOMM reoOMOP(OIOrHuecKuM U JaHAMA(THBIM 00JIUKOM
Ha (OHE OKPYKAIOIINX MYyCTHIHHBIX MPOCTPAHCTB Y cTIOPTA, KBI3BUIIKYMOB 1
3aynrysckux KapakymoB. HuzoBbst AMyaapbu npeacTaBisitoT cO00i 01HO00Opa3HyO
IUIOCKYIO PaBHUHY, CJIIOKEHHYIO UCKIOYUTENIBHO AEIbTOBBIMU HAHOCAMU AMY1aphH,
MOJIOrO OIYCKAIOIIYIOCS Ha CEBEp K ApallbCKOMY MOPIO, a Ha 3amaJ - K
Capsikambiiickoii Bnajguuae. Ha ¢oHe 310l paBHUHBI PE3KO BBIACIAIOTCS
HEMHOT'OYKCIICHHBIE BO3BBIIIEHHS C OTHOCUTENBbHOM BbICOTOM 60-80 M, Cl10’KEHHbIE
BBIXOJIJaMU MEJIOBBIX M HEOTE€H-TIaJICOTeHOBBIX OTNIOkeHH. Ha mpaBom Gepery
AMyJ1lapby y IOJHOXKHWS BOCTOYHBIX CKJIOHOB CynTaH-Yu3nara pa3Bura
AJUTIOBUAJIBHO-IEJIbTOBAsl paBHUHA AK4YaJapbH, OTAEIICEHHAs OT COBPEMEHHOM JI€IbThI
AMyJ1apby XOpOLIO BBIPAKEHHBIM YCTYIIOM BBICOTOM 110 1,5 M ¢ MaccuBaMu 30J10BBIX
MIECKOB M JAeIAIMOHHBIMU KOTIIOBUHAMH [Boawveosckutl U.C., 1966].

HenTpanbHyto CyOIIMPOTHYIO YAaCTh TEPPUTOPUU 3aHUMAET OOIIUPHAs
ChIpiappuHCKasl aJUTIOBUATIbHO-/IETIBTOBAsI PABHUHA, IPOPE3aHHAs TEPPACCUPOBAHHON
nonuHol p.Ceipaapbu, cTekaroieit ¢ 3anagnoro Tsub-11lans B Apaibckoe Mope, U ee
crapopeunii: XKananapeu, KyBangapou u 1ap., 00pa3yromux B 11€JI0M APEBHIOK0 U
COBPEMEHHYIO JIeJIbTHI. B BOCTOYHOM FOr0-BOCTOYHOM HAIPABIECHUU ITOBEPXHOCTH €€
NOCTENEHHO MOBBIIIAETCS U NEPEXOINUT B AJUTFOBUATILHO-TIPOJIIOBUAIBHY IO
npeAropHyto paBHuHy xp. Kaparay ¢ ormerkamu 500-750 m. Bhoss Bcero
neBobepexbs p.Cripaapby, LIMPOKO PACIPOCTPAHEHBI TPSAOBBIE, OYTPUCTO-
I'psAI0BbIE, OYTPUCTO-IYEU-CTHIE NHOTJA OapXaHHbIE [TECKU, CIATrarolINe CEBEP-HYIO
4acTh OOIIMPHON MeCHaHO! MycThIHU KBI3BUIKYMBI, @ B JaJIbHEM MPAaBOOEPEKbH, B
CEBEPO-BOC-TOYHOM YTIIy TEPPUTOPHUH, B IPEATOPbsIX YIIyTay, pacroyiaraercs
necyanblii MaccuB ASKKyMbI [Kazaxcman //[Ipupoonule ycnosus u ecmecmeenHvle
pecypcor CCCP, 1969].

Karactpoduyeckoe cHmkeHrne ypoBHS ApaibCKOro MOPsI MPUBEIO K (POPMUPOBAHUIO
BJI0JIb €0 OEPEroB U BOKPYT OCTPOBOB MECUAHO-TIIMHUCTON PaBHUHBI, MECTAMU
oTIIeJIeHHOM OT "KopeHHoro" Oepera yctynom [Pybanos U.B., 1987]. I1nockas cinabo
HAKJIOHHAs €€ TIOBEPXHOCTh ¢ oTMeTKaMu 32-53,4 M (1o coctostauto Ha 2003 1.)
OCJIO)KHEHA (POPMUPYIOIUMHUCS COPOBO-ACHISIIMOHHBIMU MTOHIKEHUSIMU U
MOJIOKUTEIHBIMU (POpMaMU 20JI0BOTO MUKpoOpelibeda.

Takum 006pa3oM, OCHOBHBIMU MOP(OTEHETUIECKUMHU TUTIAMU COBPEMEHHOTO
penbeda, KOHTPOIUPYIOIIETO BMECTE € JIMTO(halUaIbHBIM COCTABOM TTOPOJ
dbyHIaMEHTa 1 YyeXJia HalpaBJICHHOCTh U MHTEHCUBHOCTD MTOA3EMHOTO BOJTHO-



cosieBOro croka TypaHCKoU muThl, ABIsitOTC [Amnac KasCCP, 1982; Kazaxcman
//IIpupoonvie ycnosus u ecmecmeenmusie pecypcol CCCP, 1969]: 3p03uoHHBIE U
JIEHY1a-1IMOHHBIC HU3KOTOPbhS M IOBEPXHOCTH BHIPABHUBAHUS OKPY>KAIOIIUX TOPHBIX
coopykenuii (Ynyray, Kaparay, bykanrtay, Cynran-Yuszaar) (puc.); jiacToBble
JI€HY1allOHHBIE BO3BBIILIEHHOCTH, IJIATO U PABHUHBI, MECTAMHU IIEPEBESHHBIE, C
HAJIO)KEHHBIMH COJIOHYaKOBBIMH O€CCTOYHBIMU BIAJAMHAMU; AJTIOBUATIHHO-AEIBTOBAS
paBHuHA ChIpJapbU U €€ CTAPOPEUU C MIPEArOPHON HAKIOHHON PaBHUHOMN U
IpOJIIOBHANIbHBIMU HIeHamu (ripearopbst Kaparay); o3epHble paBHUHBL,
pacnofio’keHHbIe B Mexaypeube Coipaapbu u Uy-Capeicy; MOpCKHUE, 03€pHBIE U
AJUTIOBUANIbHBIC TIEPEBESHHBIC PABHUHBI M 0JI0BbIC PABHUHBI HABEBAHUS; TIECUAHBIC
MaccuBbl Kezpuikymel, [Ipuapansckune Kapakymsl, Apsickymel, bosbimme u Maisie
bapcyku u np.

HaunbGonpmumu rmyOuHaMu pacusieHeHUs penbeda XapaKTepu3yroTcs HU3KOTOPhS U
JIpEBHUE MTOBEPXHOCTH BbIpaBHUBaHUA - OT 100 10 400 M 1 MEJIKOCOTIOYHBIE
OCTaHUOBbIE BO3BBIIIEHHOCTH - OT 60 10 100 M. HauMeHbIINMU - aKKyMYJISITUBHBIE
paBHMHBIL: 1-2 M monoasie u 20-50 M apeBHUE npearopHbie; 1-5 M Monoasie u 10 100
M JpEBHHUE aJUTIOBUANBbHBIE; 1-3 M 03€pHBIE U MOPCKHE PaBHUHBIL;, 3-15 M
MIEPEBESIHHBIE U 30JI0BbIE PABHUHBI HABEBAHUSA. DPO3UOHHBIE U JICHYJallUOHHBIE
PaBHMHBI 10 TJIyOMHE PACWICHEHUS 3aHUMAIOT IPOMEKYTOUHOE nojoxxkeHue: 10-60 m
aOpa3uBHBIC IJIATO ¥ PAaBHUHBI HEOTCH-TIAJICOTEHOBBIX M MEJIOBBIX OTJIOXKEHUH; 15-20
M 3PO3UOHHBIE MIACTOBO-SPYCHBIE NAJIEOr€HOBBIE BO3BBIIIEHHBIE PABHUHBI HU30BUI
Typras; 3-60 M 11acTOBBIE JEHYAALMOHHBIE BO3BBIIIEHHOCTH, IIJIATO U PABHUHBI
HEOTr'EH-MMAJICOTCHOBBIX M MEJOBbIX oTioxkeHui CeepHoro [Ipuapanss; 30-60 m
NIEPEBESIHHBIE JICHYJALIHOHHBIE BO3BBIIIEHHOCTH, IJIATO U PAaBHUHBI HEOT'€H-
YETBEPTUYHBIX OTJI0KECHUM.

['myOuna pacusieHeHus penbeda onpeaeseT He TOJbKO PErMOHaIbHBIN, HO U
JIOKaJIbHBIN XapaKTep MOBEACHUS YPOBHEN MOJ3EMHBIX (TPYHTOBBIX U HAIIOPHBIX)
BOJI, UHTEHCUBHOCTb UX BOJJOOOMEHA, a 3HAYUT THAPOXUMHUYECKOE UX KauyeCTBO,
pecypChl, 3KOJIOTHYECKOE COCTOSIHUE U BO3MOYKHOCTH X031 CTBEHHOIO
MCIIOJIb30BaHUSI.

3. Kiiumar

Pacnionoxxenue tepputopun UCCIeI0BaHUM B LIEHTpe TypaHCKOM HU3MEHHOCTH U
EBpasuiickoro Marepuka B 1osiceé yMEPEeHHbIX IIUPOT U BAAIH OT OKEAaHUYECKUX
aKBaTOPUH PE3KO OOOCTPSAIOT CE30HHBIE PA3IMUUS BAXKHEUIINX KIMMATHYECKUX
napameTpoB U, MPEXkKIE BCETO, paaualnoHHOro pexuma. [loaromy knumar [Ipuapainbs
HOCHUT XapaKTEPHbIE YEPThI PE3KO KOHTUHEHTAJILHOTO CO 3HAUUTEIbHBIMU
KOJIEOaHUSIMU TOJIOBBIX M CYTOYHBIX TEMIIEPATYp BO3yXa: r010Basi aMILIUTY1a
CpeAHUX MeCsUHbIX Temnepatyp gocturaet 30-40 °C.

OO6wue cBeTa U Teria - HanboJee OTIUYUTENIbHAasE 0COOCHHOCTh PETHOHA, TaK KaK
IPOJOJIKUTENBHOCTD COJIHEYHOTO CUSIHUS JJOCTUTAET B IOr0-BOCTOUYHOM YacTU
TeppuToprn HanbobmuX 3Ha4eHuH - 3000 u Gosiee 4acoB B roj, a Ha OCTAJILHOM



yactu Tepputopud - He HuKe 2800 [Amaac KasCCP, 1982]. 'onoBou
paaualMOHHbBIN OanaHC 3/1eCh MOJOXKUTENbHBIN U cocTaBisieT moutu 1800 M/[x/kB.M.
DTO CBS3aHO HE TOJBKO C I0KHBIM MOJI0KEHUEM TEPPUTOPHH, HO M HE3HAUUTEIIbHON
00JaYHOCTBIO B TEII0€ BpeMsi roja. Jletom, 6i1aronapsi orpoOMHON BETUUHHE
COJIHEYHOM SHEPTUH, CUIBHO UCCYIIEHHOW MOBEPXHOCTH U OO0JBIIONH OTHOCUTEIHHOU
CYXOCTH BO3AYILIHBIX MAacC IPOUCXOIUT UHTEHCUBHASI KOHBEKIMS, UCKIIIOYAIOIAs
BO3HUKHOBEHHE 00JIAUHOCTH 3a CUET KOHJIEHCAIIMU BOASHBIX apoB. [loaToMy umcio
SCHBIX JHEN AocTHUraer 3aech 260 gHel B roay ¢ cymmapHoi paguanueit 10 130-150
KKaJI/KB.CM, YBEJIMYUBAIOMIEHCA K I0Ty. TakkKe yBeJIMUMBAETCS K I0TY U MOTJIOIIEHHAs
paauanys, BEIMYHHA KOTOPOH Onarogaps anp0e10 MEHbBIIIE €CTECTBEHHOM.
Hau6onpume Bennunnsl anboeno (70-80%) xapakTepHbl A 3MMHET0 Iiepuo/a,
KOI'/Ia JIE)KUT YCTOWYMBBIN CHEXXHBIN MOKPOB, CHUXKASACH JIETOM 110 20-

30% [Kaszaxcman //I[Ipupoonsie ycrosus u ecmecmeenuvie pecypcvt CCCP, 1969].
Bonbiast npoaomKUTETbHOCTh COTHEYHOTO CUSHUS 00€CTIeUNBAET 3HAUUTEIbHbIE
reJIN03HEPTreTUUECKUE PECYPCHI TEPPUTOPUH, UTO BKYIIE€ C OTPOMHBIM
reoTepMaibHbIM MOTEHIIUATIOM MOA3EMHBIX BOJ APBICCKOTO TpOorubda npuodpeTaet
CYIIIECTBEHHOE MPAKTUYECKOE TETIOIHEPTeTUUECKOE 3HAUCHHUE.

Croub BbICOKAs paJHallys CO3/1a€T OObEKTUBHBIE YCIOBHS JIJIsl BHICOKOTO UCTIAPEHUS
¢ moBepxHoctr 3emir, 100-200 mm/ron, u popmMupoBaHHi0 HaubOIEE HU3KOTO B
Kazaxcrane nmoka3zatens yBnaxHeHHOCTH OYBOrpyHTOB (0,1-0,15), uTo mpuBOIUT K
3ariayOJIeHUIO YPOBHEH IPYHTOBBIX BOJI, TOBBIIICHUIO UX MUHEPAIU3AIUT U
3aCOJICHUIO MOYBOrpYHTOB. [loTeHIIManbHas &Ke BO3MOXKHOCTh UCIIAPEHUS BiIaru
(ucmmapsiemocts) nocturaet 900-1200 mm/roa, B ipeaenax Apansckoro mops 1000-
1100 mm/ron, a sBanoTpancnupanus u Toro oosnbie - 2000 mm/ron u 601ee 3a
BEreTallMOHHBIN NIEPUO/I, UTO HA MOPSAOK MPEBBIIIAET KOJIUYECTBO ATMOCHEPHBIX
0CaJIKOB, CPEJHETO0/I0Bas BEJIMYMHA KOTOPBIX n3MeHsieTcs ot 80-90 MM Ha roro-
3anaje, B [Ipuapansckux Kezbuikymax, 10 160-370 mm Ha ceBepe u 10 400-650 MM B
MPEIrOPHON ¥ TOPHOU 30HE HA FOr0o-BOCTOKE Tepputopuu [Amaac KasCCP, 1982].
[Tpu 5TOM CpeHEroA0BbIe U MECSYHbBIE TEMIIEPATYPhI BO3/4yXa B LIEJIOM BO3PACTAIOT C
ceBepa Ha 10T U CO CTOPOHBI TOP K paBHUHAM, a CyMMa aTMOC(EPHBIX OCAIKOB - B
00paTHOM HaIpaBJICHUU.

Hebomnpiioe konuyecTBO aTMOC(EPHBIX OCAIKOB 00YCIOBIMBAET HU3KYIO
OTHOCHUTEJIbHYIO BJIAXKHOCTh BO3/1yXa, 0COOEHHO B JieTHee Bpems (0T 15-35% Ha rore
u 3amane 10 40-45% Ha ceBepe U B pailoHaxX ApaabCKOro Mopsi). 3UMOH BeJIMYMHA €¢
3HAUUTEIBHO YBEIUUUBAETCS U IOCTUTAET COOTBETCTBEHHO 60-85%. B oOpaTHOM
HaIIPaBJICHUH 110 CE30HaM Tojia a0COIIOTHOE 3HAUYCHHUE BIAKHOCTH U3MEHSIETCA,
COOTBETCTBEHHO, 3UMOM M JieToM OT 1,7-2 m 11-13 MO Ha ceBepe 1o 3-5 u 12-14 M6 Ha
IoTre ¥ 3amnajie npu BenuunHax aedunura BiaaxHoctu ot 0,2-0,5 u 20-21 M6 Ha ceBepe
10 0,7-1,5 u 22-29 M0 Ha rore u 3anane [Amaac Ka3CCP, 1982]. Bmecte ¢ TeM B
3uMHMN iepuo B [Ipuapanbe HaOIIOAaI0TCS TOTIOIEHBIC ABJICHUS B IEPUO CMEHBI
MOPO3HOM MOTO/Ibl OTTETEIISIMU C BBIMAJICHUEM KUJIKUX NEPEOXJIAKICHHBIX OCA/IKOB.
Tak B Kazanuucke yucno takux aHen uHorja gocrturaet 30 rnpu cpeiHei
POJOJKUTENBHOCTH OKOJIO IecTh. [Tomo0HOe sBIeHre HAOMI0AaeTCs U B pailoHe



Vayray [Kazaxcman //IIpupoonsie ycnosus u ecmecmeenuvle pecypcvt CCCP,
1969] .

B popmupoBanuu kinumara 10XKHOU U HEHTpalbHOM yacTu TypaHCKOW HU3MEHHOCTH
OTrpOMHOE 3HaYeHHE UMEIOT aTMOoc(hepHbIe Ipolecchl, XapakTepHble 11 Cpeaneit
A3zun B 1iesioM. Kak U3BeCTHO, BCSl 3Ta TEPPUTOPHS HAXOAUTCS MO BIUSHUEM
3amaiHoOro NepPeHoca BO3IYIIHbIX MacC C MPUCYIIMMHU €My IPOLECCaMu LUKIIO- U
anTHLIMKIOTeHe3a. C MepBbIM CBS3aHbI TEIUJIbIE U BIIAYKHBIE 3allaHbIE BETPbI U
XOJIO/IHBIE CEBEPHBIE BO3IYIIHBIE MACCHI, BHI3BIBAIOIINE TOHKEHHE TEMIIEPATYPhI
BO3/lyXa U BblaJieHHe ocagkoB. CpeaHerogoBble 3HaY€HUsI CKOPOCTU BETPa B LIEIIOM
MIOHMKAIOTCS C CeBEpO-3arajia Ha I0ro-BOCTOK oT 5 10 3 m/c [Kazaxcman
//IIpupoonsvie ycnosus u ecmecmesenusie pecypcot CCCP, 1969].

Baxnoe 3Hauenue B GopMUpOBaHUH TOBEPXHOCTHOTO H MOJI3EMHOTO CTOKA UMEIOT
MOIITHOCTh, TIPOIOJKUTENILHOCTh COXPAHEHHS U PEKUM U3MEHEHHSI CHETOBOT'O
MIOKPOBA 10 CE€30HaM U B pa3IHuHbIX popmax penbeda. [lo cperaeMHOr0oNeTHUM
JTAaHHBIM MaKCHMaJIbHas BBICOTA CHEKHOTO MTOKpOBa B OacceitHe Apaa KoyeOaeTcs OT
HECKOJIBKMX CAHTUMETPOB Ha KOTe, Foro-3anaje u 3amaje 10 15-20 cMm Ha ceBepe u
IOT0-BOCTOKE, a B IPEITOPHBIX U TOPHBIX paiioHax 10 30 cM, ¢ 3amacamMu BOJIbI B
CHere He npeBbimaronMu 40 MM Ha paBHUHAX W TIOBBIIIAOIIUMUCS B TIPEJATOPHBIX U
ropsix paiionax Kaparay u Yinyray no 60 mm [Amaac Ka3CCP, 1982].

ATMochepHbIe 0CaJKi, 0COOEHHO CHErOBbIe, UMEIOT MUHepanu3anuio 10 20-50 mr/n
Ha CeBEpe U B NMPEATrOpHbIX paiioHax, 10 100-140 mr/n Ha tore u 3amnaje, a JeToM,
0COOCHHO TTOCJIe MBUTBHBIX OYpb, BEIMUMHA ¢ JocTuraeT Ha paBHUHAX 300-500 Mr/m.
[To cocraBy oHM ruapoKapOOHATHBIE (3UMOI) U THAPOKAPOOHATHO-CYJIb(ATHBIC, a Ha
3anajie Jaxe cyabdaTrHbie (JETOM) KaablIUeBO-HATPpUEBBIC/II003eMHbIl BOOHBIUL U
conesoli cmok 6 baccetine Apanvckoeo mops. Cocmosnue u npocros, 1983].

4. I'maporpadus

OrnuceiBaeMasi TEPPUTOPUSI HAXOAUTCA B Mpeiesiax dacceitHa ApaibCKOro MOps -
KpyHnHeiiiero 6eccTouHOro BOA0OEMa, MUTABILIErOCs MPEX/i€ B OCHOBHOM 3a CUET
MPUTOKA MMOBEPXHOCTHBIX BOJ peK ChIpJapbu 1 AMyJapbu, BOJHOCTBIO KOTOPBIX
MOJIHOCTBIO ONIPEAEIISIICS YPOBEHHBIN U COJIEBOM peskuM Mopst. Kpome pednbix
BoA0cO0poB Chipaapeu 1 AMynapbeu 6acceiiH ApajabCKOro MOpsi BKJIIOYAET U J1Ba
BHYTPEHHHMX OECCTOYHBIX paiioHa: Ha ceBepe - 3TO o0mupHbI CeBepoapanbCKuii ¢
LHEeHTpOM BO BrajauHe o3.111ankap-TeHrus, a Ha rore - KbI3bUIKyMCKHiA, 3aHATHIN
OJHOMMEHHOM ITECYAHOM IIyCTHIHEH.

Peka Ceipnapbs Oepet Hauano B ropax Tsub-lllans 3a npeagenamu Kazaxcrana; ee
nHa 2137 kM, mtomaab Oacceitna 462 Toic. kKB. kM. CTok ChIpJapbu 3aperyiMpoBaH
PAIOM THAPO-dHEPreTHYECKUX Bogoxpanmnuul: K3pur-OpauackuMm, YapaapuHCKuM,
Kaitpakkymckum, Tokrorynsckum. Pexka Amynapbs HAUMHAETCA B BBICOKOTOPHOM
cucreme [lamupa, Taxxe 3a npenenamu Kazaxcrana, Ha rpanuie ¢ ApraHuctanom
(p.Ilsamk); nmuHa ee 2275 kM, mmomanb 6acceitna 492 teic. kB. kM. CTOK AMymaapbu



kak 1 CeIpapby 3aperyJIMPOBaH PSIOM THAPOIHEPTETUICCKUX BOJOXPAHUIIHUIII.
OcHoBHast Macca peqyHoro ctoka 6acceitHoB pp.Coipaapsu 1 AMyaapsu (10 99%)
MOCTYIAeT Ha TEPPUTOPHUIO UCCIEAOBAHHUM C CONPEICTBHBIX TEPPUTOPHUHA.

BwMmecrte ¢ TeM, Ha (hoHE OrpOMHOTO AePUIINTA PACIIOATAEMbIX TOBEPXHOCTHBIX
BOJHBIX PECYPCOB pacCMaTPUBAEMON TEPPUTOPHH, B IIPEIEIIaX TEPPUTOPUN
Kazaxcrana u cocennero Y30ekucraHa B pe3yJibTare cOpoca KOJIEKTOPHO-
JPEHAXKHBIX BOJI C OPOLIAEMbIX MACCUBOB U MTaBOJKOBBIX BOJI CO3aHbl
MHOTOYHCIJIEHHBIE AHTPOIOTEHHBIE MOCTOSIHHO MOMOJHAEMbIE BOJI0EMbI, Hanboliee
KPYIHBIMU U3 KOTOPBIX sBJsieTCS 03. Aliaapkyiib U CapbikaMblill (Ha IOr0-BOCTOYHOMN
U I0r0-3aMaiHoM TpaHULaX UCCIIEyeMOW TEPPUTOPUH, COOTBETCTBEHHO).

Apainbckoe MOope 0 BeJIMYMHE II0IIaId BOJHOTO 3epKaiia - 66 ThIC. KB. KM (Ha
ypoBHe Mopst 53,41 M, 1960 r.) 3aHrMano yeTBepToe MecTo B Mupe nocie Kacnus,
Bepxnero o3zepa (CIIIA) u 03.Bukropus (Bocrounast Adpuka). B koToBuHe Mmops
UMEIOTCS KaK KpyIHbIe ocTpoBa - Bospoxxnenus, bapcakensmec, JIazapesa, Tak u
MHOTOYHCIICHHbIE Menikue. Husmmas oTMeTka IHa KOTJIOBHHBI, HAXOSAIIAsACS Y
3araiHOro mo0epexbs Mops (3a IpeneIaMu TEPPUTOPUN UCCIIeI0BaHMUI), HA 69 M
HUXKE CPEAHEMHOTOJIETHETO YPOBHS ApalibckOro Mopsi ctosiHusa 1960 r., uto Ha 15 M
HIDKe ypoBHS bantuiickoro mops. Jlo 1960 r. Apanbckoe Mope MpeaCcTaBIIsIo cOO0H
JIOBOJILHO CTaOUJIBHBIN BOJIOEM C BEKOBBIMH KOJIEOAHUSIMU YPOBHS BOJIBI (3 M) U
ce30HHBIMHU (25 cM) [T uopomemeoponocuueckue npobnemst Ipuapanvs, 1990].

B BogHO-coneBoM OanaHce Mops TJIaBEHCTBYIOIIEe 3HaueHue 10 1960 r.
MPUHAATIEKAIO CTOKY pp.AMyaapbu u CeIpAapby, CyMMapHbBIH CTOK KOTOPBIX 32
nepuoa 1911-1960 rr. B 30He popmupoBanus - ropHbIX paiionax [lamupo-Anas u
3anannoro Tsaub-1land, coctasmst nopsaka 117 ky6.xm/roa (Amyaapses - 80,
Ceipnapss - 37). [Iputok B Apanbckoe MOpe cocTaBisl 56 Ky0.KM/Tof, B T.4.:
Awmypapeu - 42, Ceipniapsu - 14, co cpenneit munepanuzanueit 0,47 u 0,55 r/n
COOTBETCTBEHHO, 00eCIIeunBasl BMECTE ¢ aTMOCHEPHBIMU OCAJAKaMU U
UCHIAPUTENbHBIM IPOLIECCOM C aKBATOPUU MOPSI COJIEHOCTh BOJbI Apana 9,9
npoMutb [T1o03emHblli BOOHBLIL U CONIEBOU CMOK 8 baccelie Apanbcko2o MOpAL.
CocmosHue u npoenos, 1983].

Hauunas ¢ 1960 r. B CBI31 ¢ MHTEHCUBHBIM UPPUTALIMOHHO-TUAPOIHEPIETUUECKUM
OCBOCHHEM BOJI0-3€MEBHBIX PECYpPCOB OacceitHa ApaibcKoro Mopsi, o01iee
Boj0NIOTpeOIeHne B 6acceiinax Amyaapsu u ChIpiapb CTaJIO CTPEMUTETHHO
BO3pacTaTh 3a CUET 3aperyIMpoBaHus U O€3BO3BPATHOTO U3BATHUS TOBEPXHOCTHOTO
ctoka: 7,7 ky6.km/ron B 1961-1965 rr.; 17 xy6.km/roa B 1966-1970 rr.; 30
ky0.km/Trox B 1971-1975 1. 1 1o 50 xy6.kM/roa u 6osee B koHie 80-X rogoB. Takum
obpazom, HaurHas ¢ 1960 r. oTpUIaTeIHHBIN BOAHBIA 0ajJaHC MOPS CTAHOBUTCS
HOpMoO# 1 B iepuo ¢ 1970 r. mo 1990 r. exeroansiii Aedunut 6ananca mpessimai 30
ky0.kM. opMupoBaHHE CTOIL OOJBIIOTO AeduITa Oalanca MOPS B 3HAYNTEITLHON
Mepe 00yCIOBICHO U KIIMMATOJIOTMUYECKUMU (PaKTOpaMH - B CEMUJIECATHIE TObI
BOAHOCTb pek AMyzaapbu u Coipaapbu 0b1a Ha 20-25% HuXe HOPMBI U CyMMapHbIe
BO300HOBJIIEMBIC BOJIHBIE PeCypchl Apana okazaimuch Ha 20-25 Ky0.KM/To/1 MEHBIIIE,
yeM nipexae [Cesepckuii U.B., 1999](cm.Tadi.).
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5. I'eosiornyeckoe CTpoeHNEe U TEKTOHUKA

B reonioro-TeKTOoHM4E€CKOM OTHOIIIEHUU BECh 0acCeiH ApallbCKOTO MOPS 3aHUMAET
LEHTPATbHYIO U I0T0-BOCTOUHYIO 4acTh TypaHCKOM IUIMTHI U PACIOI0KEH B 00JIACTH
COUJICHEHUS ABYX TUIIOB CTPYKTYP - CyOMepuanaHaIbHON Y palbCKOU U
cyommpoTHo# TsHbmanbckou. [1aneo3oiickuii GyHIaMEHT, BRIXOISIINN HA
MOBEPXHOCTh 3€MJIM 10 I'PaHULIaM OacceliHa B pailOHaxX TOPHBIX COOPYKEHU,
3asieraeT Ha rryouHax 10 1.5 kM noj akBaTopuei Mmops. BogoHOCHBIE KOMITIIEKCHI
nopoJ m1aTGOpPMEHHOr0 YeXJia B pa3HbIX YacTsIX OacceiiHa 3ajeratoT ¢ pe3KuM
HECOTJIaCMEM Ha Pa3JIMYHBIX CKJIAA4aThIX 0Opa30BaHUIX U HA Pa3HBIX IiyonHax. OHu
UMEIOT HEOIMHAKOBYIO CTENIEHb 3aKPHITOCTU U yCIIOBUA BoJooOMeHa. B mpenenax
OacceiiHa ApanabCKOTO MOPSI BBIICISIFOTCS TPU CTPYKTYPHO-TEKTOHMUYECKOTO paiioHa:
Cesepo-lIpuapanbckuii, BKIIIOUAIOMIKN I0r0-3anagHyto yacth Typraiickoro mporuoa,
Ceepo-Ycrioprckuii 1 Boctouno-Apansckuil. CeBepo-IIpuapanbckuil CTpyKTYpHBIN
650k ocnoxxkaed Yenkapckum nporudom u Cesepo-lIpuapansckoit cucremoit
cTpyKTyp. OO011ast MOIIHOCTh OCHOBHBIX BOJJOHOCHBIX KOMILIEKCOB MEJIOBBIX
MEeCYaHO-TJIMHUCTBIX U KapOOHATHBIX oTioxeHuit ot 50-150 m Ha ceBepe, A0 80-1200
M 1 OoJiee Ha roro-3amnazae. CeBepo-Y CTIOPTCKUN CTPYKTYPHBINA OJI0K Ha
paccMaTpuBacMOi TEPPUTOPUH 3aHUMAET JIUIIb KPAWHIOI0 CEBEPO-BOCTOYHYIO YaCTh.
3/1€ch MOITHOCTh OCHOBHBIX BOJIOHOCHBIX KOMIUIEKCOB MEJIOBBIX OTJIOXKEHUMN
coctaByseT 2.0-2.6 KM, a BBIIIEIIEKAIINX MTaJIeOreH-HEOreHOBEIX - 0.6-1.2 kM.
BocTouHno-Apanbckas cucrema nporu0oB 3aHUMAaeT BOCTOUHYIO U I0r0-BOCTOUHYIO
yacTu OacceiiHa u BoITAHyTa Ha 500-550 kM, oT HuxkHe-AMyaapbuHCKO-
CynTanousiarckoi 30Hbl MOJHATUN HA tore, 10 Apano-HukHechlpJapbUHCKUX
cTpykTyp Ha ceBepe. lupuna ee 200-350km. B BocTouHO-ApanbCkoil BHaguHE
MaKCHMaJIbHasi MOLITHOCTh FOPCKUX U MEJIOBBIX OTI0KeHUM nocturaer 200 m,
NaJe0reHoBBIX - 350 M .




1I. I1O/[3EMHBIE BO/IbI BOCTOYHOI'O
IHTPUHAPAJIBA

1. I'maporeojiornueckasi M3y4eHHOCTh TEPPUTOPHH

2. OCHOBHBIE BOTOHOCHLIE TOPU30HTHLI 1 KOMILJICKCHI

3. I'maporeoioruueckKoe paioHMpoOBaAHHE

4. U3MeHeHHEe THIPOTre0J0rHUYeCKHX YCJI0BUH B pe3yibTaTe
TEXHOI'€HHOI'0 BO3/1eliCTBHUS

1. 'maporeosornyeckas U3y4eHHOCTh TEPPUTOPHUHA

Tepputopus Bocrounoro [Ipuapanbs 3anumaet miomiaab 6onee 450 ThIC. KB.KM.
[TepBble cBeeHMs O OA3EMHBIX BOAaX OacceilHa ApagbCKOro MOPSI CBSI3aHBI C
umenamu J[.M.MymikeroBa, A.C.Depcmana, O.K.Jlanre, 1.I".Kaccuna,
A.A.Ko3bipesa, N.K.3aiineBa u ap. [llmanoMepHoe uzyueHue TeppuTOpuH, B
OCHOBHOM I0’KHOW M BOCTOYHOM YaCTH, HAYAJIOCH B ISITUAECATHIE TOJBI.
['eonoruyeckoe KapTUPOBAHUE TIOCITY>KHIJIO OCHOBOM /17151 IPOBEICHUS
TUAPOre0IOTHYECKUX ChEMOK, a B Hadaie 60-X ro/1oB - MOMCKOBO-Pa3BEAOYHbBIX
pa6ort. K koHiy 70-X roJioB MOUTH BCA TEPPUTOPHSI FOTO-BOCTOUHOM yacTu O6acceiHa
Apana Obl1a OKPBITa KOMILJIEKCHBIMU T'€0JI0T0-THAPOr€0JI0THYECKUMU ChEMKAMHU
macmraba 1:500 000, 1:200 000, a 3naunTensHas yacth - 1:50 000. dns psaa
maccuBoB oporieHus K3pui-Opaunckoit, YumkeHTckoit obnacreit Kazaxcrana,
Kapakannakuu BbINONHSUIUCH JI€TalbHbIE Pa3BEIOUYHbIE PAOOTHI C OLIEHKOM
HKCILIYaTallMOHHBIX 3aM1acoB MOA3EMHBIX BOJ. K 3TOMy nepuoay oTHOCSTCS epBbIe
pEruoHaNIbHBIE THIPOTr€OIOTHYECKUE UCCIEA0BAHUS, ITOCBSILIEHHBIE BOIPOCaM
dbopMUpOBaHUs, PEKUMY, THAPOJUHAMUKE, THAPOXUMHUH U TUAPOTEPMHHU MOA3EMHBIX
BOJl KaK OT/IEJIbHBIX PailOHOB, Tak U Bcero pervoHa [Ipuapanba. Ot paboThl CBS3aHbI
c umenamu Y .M.Axmencaduna, XK.C.CoigpikoBa, H.H.Xomkubaesa,
B.1.Imutposckoro, JI.A.Octposckoro, 1.C.11amkosckoro, B.O.Bouneiimo,
A.C.I'pebennukoBa, C.I111.Mwup3zaesa, T.b.I'pedbenmukoBoii, H.M.bonnapenko,
A.C.Bunnskosa, C.M.lllammmpo, B.N.Py6anosa, I1.B.Bonkosa, B.B.Kpacuukoga,
N.C.PycanoBa u nip. Kaxaplil U3 3TUX UCCIEA0BATENEH BHEC ONPEAECIECHHbBINA BKJIA/l B
MO3HaHME TUIPOreooruu paiiona. Y. M.AxmencaduHbiM ObLIO JaHO OMKCAHUE
aptesnanckux OacceiiHoB Kei3pu1-Kymos u CeBepnoro I[puapanss (1961, 1968), a
coBmecTHO ¢ XK.C.CrinpikoBbiM 1 U.b.Jlanesanom (1961) - ycnosuii popmupoBanust
noja3emMHbIxX Boa Bocrounoro IIpuapanss. My oTMedanocs, 4To 001acTbio
dbopMHUpOBaHUS TTOA3EMHBIX BOJ PETHOHA SBIISIOTCS: BOCTOYHBIE CKIOHBI MyTromxap
1 UylmkakynbCKOW aHTUKIMHAIM, ropsl Kaparay, Tanacckuii Anatay, YaTkaJlbCKui,
KapxanTayckuit u Kypamunckuit xpeotsl. [Ipenmnonaranoch, 4To OCHOBHAs

10



pervuoHanbHas pa3rpy3ka MoJ3eMHBIX BOJI MPOUCXOAUT HA TOOEPEKbE U Uepe3 JTHO
ApanbcKoro Mops.

Kpymnnsie paboThl pernoHagbHOro Xapakrepa no teppuropun Cpenneit Azuu Obuin
BBITNIOJIHEHBI Y30€KCKUMHU yuyeHbIMU. COoCTaBjIeHa KapTa €CTECTBEHHBIX IOTOKOB
TPYHTOBBIX BOJ 10 TEPPUTOPUHU ¥Y30EKHCTaHA C KOMILJIEKCOM aHAIUTHYECKHUX KapT. B
80-x rogax A.C.BumnskoBbim, X.P.JlycxokaeBbiM Oblla OCYIIECTBIECHA TUIN3ALUS
THJIPOreosIornueckux pailonoB CpenHeil A3uM B Ka4eCTBE OCHOBBI JIJIS1 IIPOBEICHUS
rujiporeosiorndeckux nporuo3os (1988). IlpoBoamincs MHOTOYKCICHHBIE PAOOTHI 1O
OLICHKE €CTECTBEHHBIX U IKCIUTyaTallMOHHBIX 3a11aCOB MOJA3EMHBIX BOJ KaK
PETHOHAIBHOTO IJIaHA, TAK U B IIpe/ieJaxX OTAENIbHBIX YYACTKOB C IMOCIEAYIOLIUM
YTBEPKJICHUEM IKCILTyaTallMOHHBIX 3anacoB. CBoaHbIE 00001eHus mo KOxHo-
[TpuapansckoMy apre3naHckomy Oacceiiny Obuin BbinosiHEeHbI JI.A.OcTpoBCKUM
(1962,1969,1973), 1.C.ITamkockum (1969), C.111.Mup3zaesbsim (1964). B Hux
MOMHUMO OTPa)KEHHUS OOIINUX 3aKOHOMEPHOCTEN (HOPMHUPOBAHUS MMOA3EMHBIX BOJ
MEJOBBIX OTJIO0KEHUHU, THIPOIMHAMUYECKUX YCIOBUH, TapaMeTPOB IIACTOB,
MPUBOATCA pe3ybTaThl OanancoBbiX pacyeToB. M.B.ITunxacossim (1984)
0XapaKTEPU30BaHBI OCHOBHEIE ATalbl (hopMHUpoBaHus penbeda. B padore
T.b.I'pebenmukoBoii (1976), BeimonHeHHo# B npeaenax CoIpAapbUHCKOTO
apTe3uaHcKoro OacceifHa yCTaHOBJICHBI 3aKOHOMEPHOCTHU PaCIPOCTPAHEHUS
TEpPMaJIbHBIX BO/I, OTIPEJIEIICHA BOJJOOOMIHLHOCTh OCHOBHBIX BOJIOHOCHBIX KOMIUIEKCOB
U pacrpeziesieHne HaropoB, KaK MO IJIOMIAIU, TaK U B pa3pe3e, YCTaHOBICHBI
TUAPOXUMMYECKAsl U T€0TepMUYECKasi 30HANIbHOCTH. [ eonioro-reopusnueckue
uccienoBanusa 0606mensl .M. MenbkanoBuiikum (1975). On ykazan Ha HAIUYue
IUTOLIATHON B3aUMOCBSI3M MEK/Ty BOJJOHOCHBIMU KOMIUIEKCAMU, OTIPEIEIIHII €€
MHTEHCUBHOCTh. OIHAKO 3TU pacueThl HE ObUIN MOATBEPKICHBI 0aTaHCOBBIMU
uccnenoBanusaMu. Haunnas ¢ 70-X ro1oB A u3yueHus noa3emMHusix Boa [Ipuapaibs
CTaJIM IIUPOKO MCIIOJIH30BATH METOJIBI MATEMATHUYECKOTO MOJICITUPOBAHUS.

MHorormiaHoBbie pabOThI B 3TOM HaMpaBlIEHUU ObLTU BBITIOJHEHBI KA3aXCTAHCKUMHU U
y30ekckumu uccienoBarensimMu B nociueguue 10 - 15 net. K Hum otHOCATCS pabOThI
B.I1.30no0tapesa (1990) nmo MmoaennpoBaHuIO MOA3EMHOTO U COJIEBOTO CTOKA B
KOTJI0BUHY Apanbckoro mops, H.B.KaniMbIKOBOM MO CO31aHUIO TUAPOJIMHAMHYECKON
mozenu CreIpiappuHCKOro apTe3uanckoro 6acceitna (1989), C.M.11lanupo,
T.H.BMHHUKOBOM U Ap. O PETHOHAIBHBIM UCCIIEOBAHUSIM MIPOLIECCOB
dbopMupoBaHUs MOA3EMHBIX BOJ ChIpAaphUHCKOTO apTE3UaHCKOTO OacceiiHa Ha
OCHOBE MaremaTtuieckoro moaeaupoBanus (1988, 1989, 1991, 1992, 1995),
B.B.Becenoa, B.M.Mupmnaca, B.IO.ITannukuna u Ap. 1o CO3JaHUI0 peruOHaIbHON
MAaTEMaTHYECKOW MOJIENIM THAPOre€0JIOTHUECKUX yClIoBUM Ka3zaxcraHCcKon yacTu
[Iprapanbs 11 nenen panoHaIbHOIO UCIIOIb30BAHMS, YIIPABICHUS dKCILTyaTalluen
¥ OXpaHbl oa3eMHbIX BoA (1991, 1992, 1995).

J1J1s OLIEHKH SKCILTyaTallMOHHBIX 3aracoB K3pUmKapMHUHCKOTO MECTOPOXKICHUS
MOJI3EMHBIX BOJI, PACHOJI0KEHHOT0 Ha Tepputopuu T. K3put-Opasl, . TacOyret u ux
OKpPECTHOCTEH CO3/1aBajlacCh MOJIENIb-BPE3Ka B PETMOHAIBHYIO MOJIENb FOT0-
BocTouHoro IIpuapanss (Becenos B.B., Mupnac B.M., Tpymens JL.IO. 1995). Cxema
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PaCIOJIOKEHHS] MAaTEMaTHUYECKUX MOJIENIeH THAPOT€0I0THYECKUX 0OHEKTOB
Bocrounoro [Ipuapanss npusBeaeHa Ha pUCyHKE.
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Cxema pacnosaoKeHuss MaTeMaTUYECKUX MOJIeTIEN THIPOre0IOTHYECKUX 00 BEKTOB
[Tpuapanbs

1. I'pannna monenu ChIpAapbUHCKOTO U I0XKHOM yacTh Typraiickoro apre3manckoro 6acceiiHoB (aBTOpPHI:
B.B.Becenos, B.M.Mupnac, B.1O.ITannukun u np.) 2. 'panuna moaenu CelpAapbHHCKOTO apTe3MaHCKOro dacceiina
(aBToper: C.M.1lanmmpo, T.H.Burnukosa, H.B.Kanmsikosa) 3. ['panniia Moaeny KOTIIOBHHBEI APalTbCKOTO MOPSI
(aBToper: C.M.1lammpo, T.H.Buraukosa, B.I1.3omortapes u np.) 4. ['pannma moaenu K3punkapMHHCKOTO
MECTOPOKICHHUS OA3eMHBIX BoJI (aBTophl: B.B.Becemos, B.M.Mupnac, Tpymiens JI.FO.)

XacanoBbiM A.C., TaxupossiMm H., McanoBeim A.I'. (1982) Obua BeITIOTHEHA
MIPOTHO3HAsl PETHOHANBbHAS OLIEHKA SKCIUTYaTaIlMOHHBIX 3aM1acOB MOI3€MHBIX BOJI
BEpXHEMEIOBbIX oTiIokeHuH FOxHo-IIpuapanbckoro apre3naHckoro d6acceiina ¢
MPUMEHEHHEM METOJ0B MAaTEMAaTUUECKOTO MOACIMPOBAHUS U B CBSI3U C OLEHKOM
B3aMMOCBSI3U MOJI3EMHBIX BOJI ¢ APajbCKUM MOPEM.

XapakTepucTUKa TUAPOTre0JOTHIECKUX ycsioBul Boctounoro [Ipuapanss naercs
HaMH HAa OCHOBE Pe3YJIbTATOB 3TUX UCCIECIOBAHUMN.

2. OCHOBHBIE BOAOHOCHBbIE TOPU30HTHI U KOMILJIEKCHI

Ha I/ICCJIG,Z[yeMOﬁ TCPPUTOPUU BBIACIICHO IITh OCHOBHBIX BOOOHOCHBIX TOPHU30HTOB U
KOMIIJICKCOB, IIPUYPOUYCHHBIX, COOTBECTCTBCHHO, K HCOI'CH-YCTBCPTUYHBIM,
BCPXHCOOUCHOBBIM, BCPXHCTYPOH-CCHOHCKHUM, BerHeaJ'IB6-CeHOMaHCKI/IM N HUKHC-
CpeI[HeaJ'II)6-IOpCKI/IM OTJIOKCHUAM, obOacTu pacpoCTpaHCHUA KOTOPBIX IMOKA3aHbI
Ha PUCYHKC. BOI[OHOCHLIG TOPHU30OHTLI U KOMIIJICKCEI Pa3AC/IAIOT TPHU PETUOHAJIBHBIX

12



BOJIOYNOPA UMEIOIIUX MPAKTUYECKN MTOBCEMECTHOE PACITPOCTPAHEHUE, & TAKKE
YETaHCKUE TIUHBI B CEBEPO-3aMaJHON YaCTH OMUCHIBAEMON TEPPUTOPHUH.
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Cxema pacrnpocTpaHeHUs OCHOBHBIX TOPU30HTOB U KOMILIEKCOB
I'panunpl pacpocTpaHeHus OTIOXKEHHH: | - 301IEHOBBIX, 2 - S0IIEH-0JIMTOLIEHOBBIX, 3 - BepXHealIb0-CEHOMaHCKUX,
4 - HIKHECpeTHEABOCKHX, 5 - HEOKOM-aNTCKUX, 6 - JOPCKHX, 7 - CKBaXKHHA U €€ HOMep, 8§ - THHHS
THAPOTEONIOTHYECKOT0 pa3pesa u ee HoMmep, 9 - palioH HCCIIeIOBaHHN.
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Cxemarunueckas TUAPOTrCOJIOrn4CCKasd Kapra

Pacnpoctpanenue noa3eMHbIX BOJI: | — BOMOHOCHBIM TOPU30HT COBPEMEHHBIX 03€PHBIX OTiIOXKeHUH. [Tecku
TJIMHUCTHIE C TIPOCTIOSMU TJIMH ¥ THIICOB; 2 — BOJJOHOCHBIA TOPU30HT COBPEMEHHBIX MOPCKHX OTIIOKEHHIA; 3 —
BOJOHOCHBIM TOPU30HT COBPEMEHHBIX OTI0XKeHUH. [lecku, rpaBuid, Cynecu, CyrJIMHKH, IPOCIOU IECKOB CPE
TNIMH; 4 — BOIOHOCHBIA TOPH30HT BEPXHEUYETBEPTUIHBIX-COBPEMEHHBIX AITIOBHABHBIX OTIIOXKEHHH (2) H
criopanu4ecky 00BogHeHHBIE 0TI0keHus (0). Ilecku, TpaBmii, CynecH, CyriMHKH, IPOCIION TIECKOB CPEH TIIHH,
TJIMHBI, 5 — BOJIOHOCHBIN TOPU30HT BEPXHEUETBEPTUUHBIX AJTTIOBHAIBHBIX OTJIOKEHUHN. ["aieyHuku, rpaBUiHO-
TaJIeYHUKH, TIECKHU, CyIecH; 6 — BOTOHOCHBII TOPH30HT CpeIHE-BEPXHEUETBEPTUIHBIX AJUTFOBHATIBHBIX OTIOKECHUH.
['paBuiiHO-raneyHuKHU, ECKHU, CYTEeCH; 7 — BOAOHOCHBII TOPU30HT HUKHE-CPEIHEUETBEPTUYHBIX aJUTFOBUAJIBHBIX
otnoxkenui. Ilecku c IMPOCIOAMHU NTECUAHUKOB U I'JIUH; 8 — BOZ[OHOCHI)Iﬁ TOPU3OHT BEPXHCIIJIIMOLICHOBBIX -
COBPEMCHHBIX OTJIOKEHUI;, 9 — criopaandecku 00BOTHEHHBIC BEPXHEIUTHOLCH-HHKHEUCTBEPTUIHBIC OTIOXKeHHST; 10
— BOJIOHOCHBI TOPH30HT BEPXHEIUTHOICHOBBIX OTJIOKEHUH (a) U criopaandecku 00BOTHEHHEIE OTIIOXKeHUS (0).
ITecku, mecYaHUKU ¥ UX MPOCIION CPEIH TIMHUCTOH Tomy; 11 — crmopaandecku 00BOTHEHHEIC OJIUTOIICHOBBIC
OTIOXeHUsT; 12 — criopagnyecku 00BOTHEHHBIE S0IIEHOBEIE OTIOXKEHUS; |3 — BOJIOHOCHBIH TOPU30HT
BEPXHEIOIICHOBBIX OTIIOKEHHH (CcaKcaylbCKas CBUTA); 14 — BOIOHOCHBIN KOMILIEKC BEPXHETYPOH-CEHOHCKHUX
otnoxeHni. [lecku, mecHaHuKH, H3BECTHIKH, YSPEAYIOMINECs C TIIMHAMH, aJICBPOJINTAMA U apTHLTUTaMu; 15 —
BOJIOHOCHBII TOPH30HT BEPXHETYPOHCKUX OTIOXKEHHUH; 16 — BOTOHOCHBIN TOPU30HT CEHOMAHCKUX OTIIOKECHUH.
Pacmpoctpanenue BOZOYTOPHBIX MTOPO: 17 — BOZOYTIOPHBIE BEPXHEIONEHOBEIE OTIOXKEHHS. | THHEI 3eTeHbie; 18 —
BOJIOYIIOPHBIE S0IIEH-OJIUIOLIEHOBEIE OTIOXKEHUS. [ THHBL; 19 — BOOOYIOPHBIE CPEIHEIOEHOBEIE OTIOKECHHS
(Tacapanckas cuta). ['uHbl; 20 — BOIOYNIOpHBIE HEpaCUJICHEHHbBIE TAJIEOT€HOBBIE OTNIOKeHUs. [ muHbL; 21 —
BOJIOYTIOPHBIE HIXKHETYPOHCKHUE OTIIOKEHUS. 3€JI€HOBATO-CEPhIe TIUHBI, AIEBPOJIUTHI, IECUAHUKU. 22 — BBIXObI
NaJIe030MCKUX TTOPOJ] HA MOBEPXHOCTD. 23 — rpaHuLa MoJieIupyeMoi oonactu. 24 — ckBaxxuna. L{udpsi: BBepxy —
HOMEp M MHJEKC I'€0JIOTMYEeCKOr0 BO3pacTa BOJOBMEIIAIONINX [TOPOJ; ClIeBa B UUCIUTENE — 1e0uT, 11/c, B
3HaMEHATeJIe — MOHIKCHHE, M; CIIPaBa B YUCIUTENC — IITyOHHA YCTAHOBUBILIETOCS YPOBHS BOJBI, M, B 3HAMEHATEJIC -
MUHEpaJIN3aIus BOIBI, T/JT

Heozen-uemeepmuunuliit 6000HOCHbBLIL KOMNEKC PACTIPOCTPAHEH MPAKTUYECKH
MOBCEMECTHO 3a UCKIII0YeHneM HIKHeChIp1apbHHCKOTO TTOAHATHS, T/I€ Ha
MOBEPXHOCTh BBIXOJIAT MEJIOBBIE OTJIOXKEHUS. [ eHeTUUECKH - 3TO aJIFOBUAJIbHbIE,
03€pHBIE, 03EPHO-AJTIOBHAIBHBIC, MPOTIOBHATBHBIC, AJTTIOBUATILHO-TIPOTIOBHATIBHEIE,
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70JI0BbIe, MOpPCKHUE oTN0oKeHHs. Hanbounbliliee pacnpocTpaHeHHUE MOy M
AJUTFOBHAJIBHBIC U AJUTIOBUAIBHO-IIPOIIOBUANIBHBIC: TIECKH, TPAaBUMHO-TAJICUHUKH,
BAJTyHbI, CYTJIMHKH, CYIIECH, PEXKE TJIMHBI, KOHIJIOMEPAThI, IECYAHUKHU. 3HAUYUTEIIbHbIE
romaau B [Ipuapanse 3aHATHI 2010BbIMU NIecKaMu: bosbime u Manbsie bapcyku,
[Ipnapansckue Kapakymsl, Kei3puikymbl. MOpCKH€E OTI0KEHUS MTPEACTABICHBI
IPEUMYIECTBEHHO WiaMH, INnHaMU. O0111ast MOLTHOCTh HEOT'€H-YETBEPTUUHBIX
otnoxxkenuit usmensiercs ot 20 1o 350 M npu oO11eil TeHIEHIIMN YMEHBIICHHUS €€ C
IOr0-BOCTOKA Ha CeBEPO-3anal. MOIIHOCTh BOJOBMEIIAOIINX OTI0KEHUN
K0JIe0JIeTCS B IIpe/iesiaX OT HECKOIBKUX METPOB 10 250M. OuiibTpaliuoHHbIE
CBOMCTBA XapaKTEPU3YIOTCS BEIMYMHAMU BOAOMPOBOAUMOCTH OT 50 KB. M/CYT B
[Tpuapanse g0 1500 kB.M/cyT 1 Oosiee B npeaenax Boctouno-Kei3puikyMckoro
apTe3uaHCKOro dacceitHa BTOPOro Nopsaka.
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UTZBEKIET AN

Cxemarnueckas KapTa BOAOIPOBOJUMOCTH BOJOHOCHOTO KOMILUIEKCA BEPXHEHEOT €H-
YETBEPTUYHBIX 0TJIOKEeHHN BocTounoro [Ipuapaines

BogomnpoBogumocTs, kKB.M/CYT: : 1 - menee 50, 2 - ot 50 go 100, 3 - ot 100 mxo 300, 4 - ot 300 mo 500, 5 - ot 500 mo
800, 6 - ot 800 mo 1000, 7 - ot 1000 mo 1500, 8 - 6o1ee 1500. Berxomer 0TI0XKEHNH Ha TOBEPXHOCTE: 9 -
nareo3oickux; 10 - JOHEOTeHOBBIX Me30KaitHO30MCcKHX. 11 - pacmpocTpaHeHue criopagndecku 00BOTHEHHBIX
BEPXHEHEOTeH-UYeTBEPTHYHBIX 0010KeHNHt; 12 - rpaHuUIIa palioHa HCCIIeIOBaHUH.

B nienom noazeMHubie BObI HEOT€H-YETBEPTUUHBIX OTIIOKEHUI Oe3HaNOpHEIE.
HeGomnpiue mecTHbIe HaoOpbl 00YCIOBIEHBI HATUYUEM TTTUHUCTBIX TPOCIIOEB.
['myOuHbI 3aneranusi NOoJ3eMHBIX BOJI caMble pa3HOoOpasHble (0T 3 M Ha ceBepe 10 S50
M H OoJiee Ha I0re) U 3aBHUCAT OT pelibeha MECTHOCTH U yAaJI€HHOCTH OT 30HbI
BJIMSTHUSI IOBEPXHOCTHBIX BOJIOTOKOB.
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TZBEEKEIST AN Tilarere

CxeMarndeckas KapTa THAPOU30THUIIC BEPXHEHEOTCH-YETBEPTUIHOTO BOJOHOCHOTO
komIuiekca Boctounoro Ipuapainss (1o cocrtosiuuto Ha 1960-65 1r)

1 - rUAPON3OTUTICH], M. BBIXOBI OTIIOKEHHUH HA IOBEPXHOCTH: 2 - MaJIC030HCKHX; 3 - JOHEOTCHOBBIX
ME30KaiHO30MCKUX. 4 - paCIPOCTPaHEHHE CIIOPATUUCCKU OOBOJHEHHBIX BEPXHEHEOT €H-UETBEPTHUHBIX 00JI0KCHHU;
5 - rpaHuIla pailoHa UCCIeAOBaHUMN
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Cxemarunueckast KapTa TJyOMH 3ajieraHus MOJJ36MHBIX BOJI BEpXHEHEOI€H-
YETBEPTUYHOTO BOJIOHOCHOTO KoMIutiekca Bocrounoro [Ipuapanss (1o cocTossHIIO Ha
1960-65 rr)

I'myOuna 3aneranust moa3eMHbIX Boa, M: 1 - meree 3,2 -0t 3 10 5,3 - ot 5 o 10,4 - ot 10 10 20, 5 - ot 20 1m0 30, 6
- ot 30 1o 50, 7 - 6onee 50. BeIxo/bl OTIIOKEHUIT Ha TOBEPXHOCTH: § - MTAJIE030MCKHX; 9 - TOHEOT€HOBBIX
Me30KaiHo30MCKuX. 10 - pacripocTpaHeHne COpPaAUnYecKn 0OBOTHEHHBIX BEPXHEHEOT€H-UETBEPTUIHBIX
o0noxenuit; 11 - rpaHuIa paifoHa UCCIETOBAHUH.

MuHepanu3anus Mo J3eMHBIX BOJI HEOTCH-Y€TBEPTUYHOTO BOJOHOCHOTO KOMILIEKCA
BecbMa rectpas u kosednercs ot 1-1.5 r/n Ha roro-3anazae 1o 50 r/n u 6onee B

[Ipuapainse.
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UZBEKIET AN

CxemaTtuyeckas KapTa MUHEpaIU3aIUH TIOI36MHBIX BOJI HEOT€H-YETBEPTHUHOTO
BOJIOHOCHOT0 KoMmILiekca Bocrounoro Ilpuapainbs

MuHepanu3anus moa3eMHbIX Bof, r/a: 1 — menee 1,2 —1-1.5,3-1-3,4-1-5,5-3-5, 6 - 5-10, 7—3-10, 8 — 10-30,
9 —10-50, 10 — 30-50, 11 — 6onee 50. Beixob! OTIIOKEHNH HA THEBHYIO OBEPXHOCTH: 12 — maneo3oiickux, 13 —
JIOHEOT€HOBBIX ME30KalHO30MCKHX; 14 — pacrpocTpaHeHre COPaIMYeCKd OOBOTHEHHBIX HEOTE€H-YE€TBEPTHYHBIX
OTJIOXKEHHUH; 15 — TeKTOHNYEeCKHUe HapyIIeHNs

Bo/10HOCHBII KOMILJIEKC TOBCEMECTHO 3aJIETAET HA IMOPOIAX MEPBOI0 PErHOHAIBHOTO
BOJIOYIIOpA, IPECTABIEHHOr0 IIIMHAMU NAJIEOT€HOBOIr0 Bo3pacTa. I myOnHbI
3asieraHus MOIOIIBBI KOMILJIEKCA TOCTUTAa0T HAUOOJIBIIINX BEJIMYMH BO BIIAJUHAX B
BOCTOYHBIX U IOTO-BOCTOYHBIX YacTsAx OacceliHa, HauMeHblux B FOxHOM [Ipuapanne.
I[To nepudepun HuxknecspaapbHCKOTO MOAHATHS U B Ipearopbsax Kaparay
OTMEYaIOTCSI MHOTOYUCIIEHHBIE BBIXO/IbI [JIMH HA THEBHYIO TOBEPXHOCTD.
MakcuMalibHbIE 3HAaYEHUSI MOITHOCTH MIEPBOTO PETMOHAIIBHOTO BOJOYIIOPA
nocturatot 800 u 6oee METPOB B I0r0-BOCTOYHOM YaCTH PETMOHA, YMEHbIIASACH B
HEHTpaIbHbIX YacTax 10 50-100 m .
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UZBEKIST AN

CxemaTu4ieckas KapTa TJTyOuH 3aJleTaHus KPOBJIHM MIEPBOTO OT MOBEPXHOCTH
pernonanpHOTO Bogoymopa (P) Bocrounoro Ilpuapanbs.

1 - n30MMHUY IITyOWH 3aJIeTaHns KPOBIHM BOJOOYIIOPHBIX OTJIOKEHUH, M; 2 - OTCYTCTBHE BOAOYIOPHBIX OTIOKEHUH;
3 - BBIXOZBI BOJOYTOPHBIX OTJIOKEHUH Ha THEBHYIO IIOBEPXHOCTH; 4 - BBIXOIBI MAJIC030MCKUX MOPOJ HA THEBHYIO
[IOBEPXHOCTH; 5 - IpaHULa paliOHA UCCIIEIOBAaHUM.
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Cxemarndeckas KapTa MOIIIHOCTH IIEPBOTO OT IMMOBEPXHOCTH PETHOHAIBHOTO
Bojioynopa (P) Boctounoro Ilpuapasbsi.

MomrHoCTh BOZOOYHOPHBIX OTIOXEHUH, M: 1 - MeHee 50, 2 - ot 50 mo 100, 3 - ot 100 1o 150, 4 - ot 150 1m0 200, 5 -
ot 200 go 300, 6 - ot 300 1o 400, 7 - o 400 o 500, 8 - ot 500 10 600, 9 - oT 600 0 700, 10 - oT 700 1O 800, 11 -
6omee 800. 12 - oTcyTCTBHE BOJOYHOPHBIX OTIOXKEHUH; 13 - BBIXO/IBI BOIOYHNOPHBIX OTIOKEHUI Ha JHEBHYIO
MOBEPXHOCTH; 14 - BBIXOABI MAN€030MCKUX MOPOJI HAa JHEBHYIO MMOBEPXHOCTD; 15 - rpaHMIa paiioHa HCCIe0BaHUIl.

Bepxnesoyenoeswtii 6000H0oCHbBLIL KOMNIEKC. BOTOHOCHBIN KOMIUIEKC
BEPXHE30LEHOBBIX OTJIOKEHHM CaKCayJIbCKOW CBUTHI BBISIBJIEH U U3yueH B CeBEpHOM
[Tpuapanse. BogoBmeraronine mopoisl MPeACTaBICHBI MEJIKO- U CPETHE3EPHUCTHIMU
KBaplIeBO-TJIayKOHUTOBBIMH IECKAMU U MIECUaHUKAMU CYMMapHON MOIIHOCTBIO OT 5-
10 m Ha ceBepe Cesepo-Ilpuapanbckoro apresnanckoro 6acceiina g0 150-200 m B
npubpexHoii yacTu Apanbckoro Mopsi. CymmapHasi BOJOTPOBOAUMOCTh KOMITJIEKCA
cocraBisieT npeumyiiectBeHHO 50-100 KB.M/CyT, yBeTUYUBAsACH B pailoHe
Tomnaraiickoit antukiuaanu 10 350-500 kB.m/cyT. B cBogax Tonaraiickoii u
[Iy6apToOMHCKOM aHTUKJIMHATIEH BEPXHEIOIEHOBBIC OTJIOKEHUS BBIXOAAT HA
JTHEBHYIO MTOBEPXHOCTh. 3/1€Ch MO/I36MHBIE BOJIbI KOMILIEKCA MMOTYYal0T MUTAaHUE 32
cyeT uHpUIbTpauu aTMocPepHbIXx ocaakoB. Ha 3HaunTenbHON yacTu obactu
pacnpoCTpaHEeHHsI BEPXHEIOILEHOBOI'O BOJJOHOCHOTO KOMILJIEKCA OH MEPEKPhIBACTCS
BOJIOYIOPHBIMH OTJIOKEHUSIMH YETaHCKOM CBUTHI, MOIIIHOCTh KOTOPbIX qocturaet 100
M. [ToaTomy noazeMHble BO/IbI B OCHOBHOM HamopHble. MIX MuHepanuzanus
3akoHOMepHO yBenuuuBaercs oT 0.2-0.7 r/n B o0nactax nutanus 10 5 pexe 7 r/1
BMECTE C IOTPY>KEHHEM BOJOHOCHBIX IIJIACTOB IO BOJIOYTIOPHBIEC OTIIOKECHHS
YeraHCKOW CBUTHI. [ 1yOuHBI 3a51eranusi KpOBJIM BOJJOHOCHOT'O KOMILJIEKCA
u3Menstores ot 0 1o 150 M. MakcumasbHble TITyOMHBI OTMEUAIOTCS B IOr0-3anaaHon
¥ 3aMaJHON YacTsAX 001acTH pacpocTpaHeHus: 00BOJHEHHOM Tommu. [ myOnuna
3aJieraHusl ypOBHS MOA3EMHBIX BOJ KOJIEOIETCSI OT HECKOJIBKUX METPOB B
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nentpanbHoit yactu Cesepo-IIpuapansckoro 6acceitna 1o 100 m u Gosnee B ero
3amaHOM 4acTH.

Bepxnemypon-cenonckuii 6000H0OCHbLIL KOMneKc. BogOHOCHBIN KOMILIIEKC

BEPXHETYPOH-CEHOHCKHUX OTJIOKEHUM pacnpocTpaneH B [Ipuapaibe noBceMecTHo, 3a
UCKITIOUEHHEM HEOOJBIINX YYaCTKOB B Mpeenax HmkHechpaappHHCKOTO TTOIHATHS.
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CxemaTuyeckas KapTa THIPOU301Mbe3 BOJOHOCHOTO KOMIUIEKCa BEPXHETYPOH-
CEHOHCKUX oTJ0xkeHu Boctounoro ITpuapanes (mo cocrosinuto Ha 1960-65 rr).

1 - rupponzonbessl, M; 2 - rpaHuIa Apaiabckoro Mopst Ha 1961 1.5 3 - BEIXOBI Ma€030WCKUX ITOPOJT Ha JHEBHYIO
MTOBEPXHOCTH; 4 - OTCYTCTBHE BOZOHOCHOTO KOMITIIEKCa; 5 - TpaHUIIA paifoHa UCCIIEeTOBaHHUM.

Pa3pe3 BepXHETYPOH-CEHOHCKUX OTJIOKEHUM MPEICTABIICH MTECYaHO-TIIMHUCTON
TOJIIEA MOPCKOTO U KOHTUHEHTAJIBHOTO MTPOUCXO0KAEHUS. BOIOHOCHBIMU
OTJIOKEHUSMHU SIBJISIFOTCS MEJIKO- M PA3HO3EPHUCTHIE NIECKU U MECUaHUKU. B
IIEHTPaJIbHBIX YaCTAX MPOTHOOB OHU MOTpYyXkaroTcs Ha Tiyouny g0 80-300 m.

Haubonpias oOuias MomHOCTh 0Ti0keHuid B Bocrounom Ipuapanse qocturaer 800

M (IOr0-BOCTOYHAS YaCTh ONMHUCHIBaeMOM Tepputopun). I deKTuBHAS MOIIHOCTD
BOJIOBMEIIAIOIIMX MMOPOJI yBeJIUYMBaeTcs Bo BnaauHax 10 300 m. B npenenax
MOJHATUI OHa cokparniaercs a0 20-40 m.
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Cxemaruueckast kKapTa 3¢(HeKTUBHON MOIUTHOCTH BOJJOHOCHOTO KOMILIEKCa
BEPXHETYPOH-CEHOHCKUX OTJIO)KeHUM BocTounoro [Ipuapanss

D¢ dexTrBHAST MOIIIHOCTH BOJOHOCHBIX OTJIOKEHHI,M: 1 - Mmenee 20, 2 -20-60; 3 - 60-80; 4 - 80-100; 5 - 100-120; 6 -
120-140; 7 - 140-160; 8 - 160-200; 9 - 200-250; 10 - 250-300; 11 - BEIXO/1BI BOZOHOCHOTO KOMIUIEKCA Ha JTHEBHYIO
MOBEPXHOCTH; 12 - OTCYTCTBHE BOJJOHOCHOTO KOMILIEKCA; 13 - BBIXOBI MAJIE030MCKUX MOPOJ Ha THEBHYIO
MOBEPXHOCTH; 14 - TEKTOHUYECKHE HapylIeHus; 15 - rpaHuna paifoHa Ucciae10BaHu
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Cxemaruyeckasi KapTa oOLIeil MOIIIHOCTH BOJOHOCHOTI'O KOMILIEKCAa BEPXHETYPOH-
CEHOHCKHX 0TJ0XeHn Bocrounoro [Ipuapanes

1 - m3oaMHNYN 001IEH MOIITHOCTH; 2 - OTCYTCTBHE BOJOHOCHOTO KOMIUIEKCA; 3 - BRIXO/BI BOZOHOCHOTO KOMITJIEKCa Ha

JTHEBHYIO IIOBEPXHOCTh; 4 - BBIXO/IbI ITAJICO30MCKUX TOPOJ Ha THEBHYIO IIOBEPXHOCTH; 5 - pacIpoCcTpaHeHUe
BEPXHETYPOH-CEHOHCKUX OTJI0XKEHUIl; 6 - TeKTOHMUECKUE HapyIlIeHus; 7 - TpaHULa pailoHa HCCIeJOBaHU

[ToazeMHbIe BOIbI MPAKTUUECKH MO BCEW 00JIaCTH PACTIPOCTPAHEHUS 00J1a1al0T
HAaIlOpOM, 3a UCKIIIOUEHUEM JIOKAJIBHBIX YYaCTKOB BBIXO/1A IIOPOJI HA THEBHYIO
MOBEPXHOCTH. [Ibe30MeTprueckre ypoBHH Ha Ooblieit yactu Boctounoro

[Ipnapanes ycranaBiuBarorces oT 2 10 10-15 M BbIe HOBEPXHOCTH 3EMIIU, TO3TOMY
MOJA3E€MHBIE BOJIbI KOMILJIEKCA HA 3TUX YYaCTKaX CaMOU3IUBAKOTCSI.
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CxemaTtudeckas KapTa u30bITOYHOTO HAropa MOI3eMHBIX BOJI BEPXHETYPOH-
CEHOHCKOT'0 BOJIOHOCHOT'0 KoMIuiekca Bocrounoro [Ipuapanss.

M30bITOYHBIIH HATIOP TIOJ3eMHBIX BoA, M: 1 - meHee -100, 2 - ot -100 1o -60, 3 - ot -60 10 -20, 4 - o1 -20 10 0, 5 - OT
0 10 10, 6 - or 10 10 20, 7 - ot 20 10 40, 8 - 0T 40 110 60, 9 - 0T 60 10 80, 10 - 0T 80 11O 100, 11 - Gosee 100.
BoIxo/1p1 0TII0KEHUH Ha TOBEPXHOCTD: 12 - maneo30iickux; 13 - BEpXHETYPOH-CEHOHCKUX. 14 - oTcyTCTBHE
BOJIOHOCHOT'O KOMIUIEKCA BEPXHETYPOH-CCHOHCKHX OTJIOKEHHIT; 15 - rpaHuiia paiioHa UCCIIeIOBaHUH.

BononpoBoaumocts BogoBmemaromux nopoa usmensierca ot 50-100 kB.m/cyT B
paiione HukHechlpaapbUHCKOTO NOHTHS, IpeaAropuil Yiyray, bykanrtay no 1200
KB.M/CYT - B BocTtounowm Ilpuapanse. Hanbonpimas ee Benuuuna (1400 kB.M/CyT)
JIOCTUIaeTCsl Ha CEBEPO-BOCTOKE UCCIIEyEMOM TEPPUTOPUM B IpEaeIax
MpIHOYTaKCKOTro apTe3uaHcKoro dacceiHa.
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Cxemarnueckas KapTa BOAOIPOBOJUMOCTH BOJOHOCHOTO KOMILJIEKCA BEPXHETYPOH-
CEHOHCKHX OTJ0keHn Bocrounoro IIpuapanss.

BopomnpoBoaumocth, kB.M/cyT: meHee 100, 2 - ot 100 mo 300, 3 - ot 300 mo 500, 4 - ot 500 o 800, 5 - or 800 10
1000, 6 - 6onee 1000. 7 - BBIXOIBI TAJIEO30MCKHUX [TOPOJ HAa JHEBHYIO IOBEPXHOCTD; 8 - OTCYTCTBHE BOJJOHOCHOTO
KOMIUIEeKCa; 9 - rpaHuiia paiioHa uccieg0BaHnH.

Koaddunment ynpyroit BogooTjaun KOMILIEKCA, 10 JAHHBIM OMBITHBIX OTKAYeK,
kosebsnercss B ocHOBHOM OT 0.001 no 0.009 kB.M/CyT, yMEHbBIIASICh B FOI0-3a11aIHON
gactu onuckiBaeMoit Tepputopuu 10 0.0001-0.0003 kB.M/CyT.
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CxeMarnueckas KapTa ynpyroi BoJIOOTAa4ld BOJJOHOCHOTO KOMILUIEKCA BEPXHETYPOH-
CEHOHCKHX 0TJ0keHn Bocrounoro IIpuapanes

Benmunna ynpyroi Bomootnaun: 1 — (1-3)x0,0001, 2 — (1-2)x0,001, 3 — (2-5)x0,001, 4 — (4.9-8.75)x0,001; 5 —
MecTa OIpeelIeHUs YIIPYTroil BOIOOTAauH MO pe3yIbTaTaM ONBITHO-(QMIBTPALMOHHBIX padoT; 6 — OTCyTCTBHE
BOJIOHOCHOT'O KOMILIEKCA; 7 — BBIXOJIbI BOJIOHOCHOTO KOMIUIEKCA Ha JHEBHYIO MTOBEPXHOCTD; 8 — BHIXOJIBI
MaJIe030MCKUX MOPO/J] Ha THEBHYIO MTOBEPXHOCTh; 9 — TeKTOHMUECKUe HapymieHus; 10 — rpanuna paifona
UCCIIEI0BaHUI

B o6nacTu BbIX0/1a BOJJOBMEIIAIOIIUX OTI0KEHUH HA TOBEPXHOCTh WJIM HETITyOOKOTO
WX 3aJieraHus Ha I0ro-3anajaHoM ckioHe Kaparay, noazemubie Bojsl npechsie (0.3-0.4
/1), TAAPOKapOOHATHOTO KAJBIIMEBOTO cocTaBa. [1o Mepe mpoIBMKEHUS Ha 3amaj]
MUHEpaJIU3alys N0I36MHBIX BOJ yBeauuuBaeTcs a0 1.5-3 r/n, a BOnu3u Apajibckoro
Mops 110 3-5 r/1. B CeBeprom [lpuapanse MuHEpamu3ammsi moJ3eMHBIX BOJT
BEPXHETYPOH-CEHOHCKOTO KOMILIeKca JocTuraeT 5-10 /71, a XUMHUYEeCKHUNA COCTaB BOJ
CTAHOBHTCS XJIOPUIHO-CYIb()ATHBIM.
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CxemaTudeckas KapTa MUHEpaIU3aI[iH TIOJI3EMHBIX BOJI BEPXHETYPOH-CEHOHCKOTO
BOJIOHOCHOTO KoMIuiekca Bocrounoro Ilpuapaines

MuHepau3aiys moa3eMHusIx o, r/im: 1 —menee 1,2 —1-1.5,3 —1.5-3,4-3-5,5-5-10,6 — 1-10, 7—> 10.
BbIx0o1bI OTJIOXKEHU HA THEBHYIO MTOBEPXHOCTH: 8 — MalIE030MCKUX; 9 — BEpXHETYPOH-CEHOHCKHX; 10 — oTCyTCTBHE

BOJIOHOCHOT'O KOMILIEKCA BEPXHETYPOH-CEHOHCKHUX OTJIOKEHHH; 11 — TekToHnueckue HapyieHus; 12 — rpaHuna
palioHa uccienoBaHui

BoaoHOCHBIN KOMIUIEKC BEPXHETYPOH-CEHOHCKHUX OTIIOKEHUU NIOYTH HA BCEU
ONKCBIBAEMON TEPPUTOPUHU 3AJIETAET HA TIIMHUCTBIX OTIOKEHUAX HUKHETO TYpPOHA.
['myOuna 3aneranus KpoBJM IJIMH B IPOruOax I0ro-BOCTOYHON YaCTH JJOCTUTAET
1400-1600 m, a B IIpuapanibckoit yacTu OHa, Kak rnpasuiio, He npesbimaet 500-600 m.
MortHoCcTh T7IMH HeOoubIas U u3Mensercs ot 20 M B ceBepo-3anaiHoi yacTu
peruona 10 100 M B F0ro-BOCTOYHOIA.
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CxemaTtuieckas KapTa TITyOuH 3ajleTaHus KPOBJIM BTOPOTO OT MTOBEPXHOCTH
pernoHanbHOTO Bogoyrnopa Bocrounoro [Ipuapanss.

1 - u30IMHMK ToTyOMH 3ajleraHus KPOBJIM BOJOYIIOPHBIX OTIOKEHHUH, M; 2 - OTCYTCTBHE BOAOYIOPHBIX OTIOXKEHHUIT; 3
- BbIXOAbI BOAOYIIOPHBIX OTJIOKEHUH Ha JHEBHYIO MMOBEPXHOCTD, 4 - BbIXO/IbI MaJIE030MCKUX MopoJ Ha JHCBHYIO
MOBEPXHOCTB; 5 - IpaHHIIa pailOHa HCCIEI0BAHUIL.
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CxemaTtudeckasi KapTa MOIITHOCTH BTOPOT'O OT MTOBEPXHOCTH PETHOHATILHOTO
Bogoynopa Bocrounoro I[Ipuapanss.

MourHoCTh BOZOYTIOPHBIX OTI0XKeHuH, M: 1 - meree 10, 2 - ot 10 mo 20, 3 - ot 20 10 30, 4 - o1 30 10 40, 5 - oT 40
10 50, 6 - ot 50 10 60, 7 - ot 60 10 70, 8 - oT 70 1m0 90, 9 - Gostee 90. 10 - OTCYTCTBHE BOJAOYIOPHBIX OTIOXKEHHUH; 11
- BBIXO/IbI BOAOYIIOPHBIX OTJIOKEHUN Ha JTHEBHYIO MOBEPXHOCTH; 12 - BBIXO/IbI NAIE030MCKUX MOPO HA THEBHYIO
MOBEPXHOCTD; 13 - rpaHuiia paiioHa UCCIIEIOBAaHUNA.

Bepxneanvo-cenomanckuii 6000HOCHbLIL KOMRJeKc. BOJOHOCHBIN KOMILIEKC
BEpXHEATH0-CEHOMAHCKUX OTJI0KEHUH pacnpocTpaHeH B [Ipuapainbe npakTuyecku
noBcemecTHO. Boaer HanopHbie. Komruieke 3aneraer B OCHOBHOM Ha riryOuHax 50-
100 M B paiione HuxHechIpJapbHHCKOTO MTOJHATHS, IPEAropuil Yiyray,
Cynranyusnar, bykantay. B Bocrounom u CeBepHom IIpuapainbe riryOuHbl
3ajieranus Bo3pactaroT 10 S00-800 M, nocturast Bo BnaauHax 1600-1700 m.
OTnoXeHus: KOMIUIEKCa MPEACTABIEHbI IEPECIANBAIOIINMHUCS MOPCKUMHU, JIATYHHBIMU
Y KOHTUHEHTAJIbHBIMU OTJIOXKEHUSIMU, COCTOSIIIIMMU U3 TJIMH, aJIEBPOJIUTOB, IIECKOB,
necyanukoB. O011ass MOIITHOCTh KOMITJIEKCA U3MEHSIETCS OT MEPBBIX JECATKOB METPOB

10 300, yBenmnuuBasich B mporudax. MoIHOCTs BOJOBMEIIAIOIINX ITOPOT KOJIEOIeTCs
oT 20-40 go 180 m.
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Cxematudeckas kapta 3¢ (HEeKTUBHOI MOITHOCTH BOJJOHOCHOTO KOMITJIEKCa
BEpPXHEAb0-CEHOMAHCKUX OTI0XKeHui Boctounoro [puapanes

D¢ dexTrBHAS MOIIIHOCTH BOJOHOCHBIX OTIIOKEHHH, M: 1 — 0-20, 2 —21-40, 3 — 41-60, 4 — 61-80, 5 —81-100, 6 —
101-120, 7 — 121-140, 8 — 141-160, 9 — 161-180, 10 — 6omnee 180; 11 - oTCyTCTBHE BOAOHOCHOIO KOMILIeKca; 12 -
BBIXObI BOJOHOCHOT'O KOMIIJICKCA Ha IlHeBHle HOBerHOCTb; 13 - BBIXO/1bI naﬂeo301‘/'101<1/1x HOpOIl Ha )lHeBHy}O
MOBEPXHOCTH; 14 - TEKTOHMYECKHE HapyleHus; 15 - rpaHuna paifoHa UcciIeI0BaHUI
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Cxemaruyeckasi KapTa oOLIeil MOIIIHOCTH BOJOHOCHOI'O KOMILJIEKCa BEpXHeabO-
CEHOMAaHCKUX OTJIO)KeHu Boctounoro [Ipuapanss

1 -m307MHUN 00IIEH MOIIHOCTH; 2 - OTCYTCTBHE BOJOHOCHOT'O KOMITIEKCa; 3 - BBIXOIBI BOJOHOCHOTO KOMILIEKCa Ha
JTHEBHYIO TTOBEPXHOCTh; 4 - BBIXOJIbI MaJIC030MCKHUX MOPOJT Ha IHEBHYIO TOBEPXHOCTH; S5 — paCIpOCTpaHEHUE
BEpXHEaIb0-CeHOMaHCKUX OTJIOKEHUH; 6 - TEKTOHWYECKHE HapyILIeHUs; 7 - TpaHuUIla palioHa UCCIeI0BaHUN

[ToazeMHubIe BoIbI BCKpBIBaIOTCA Ha TiyonHax oT 3 A0 800 M, BOJIbI HAIOPHBIE.
MakcumasnbHble Haropsl Habmoaar0Tesa B Boctounom [lpuapanse. CHuxeHue
EE30METPUIECKON MOBEPXHOCTU MIPOUCXOIUT TIO MEepe MPUOIUKEHUS K APaTbCKOMY
MOPIO - PETHOHATBHOM 00JIaCTH Pa3rpy3KH.
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CxemaTuyeckas KapTa THIPOU30Mbe3 BOJOHOCHOTO KOMIUIEKCA BEPXHEah0-
CEHOMaHCKuX oTyioxkeHui BocTounoro [Ipuapainss (1o cocrosiauto Ha 1960-65 rr).

1 - rugponsonbessl, M; 2 - OTCYTCTBUE BOJIOHOCHOTO KOMITIEKCA; 3 - BBIXO/IbI BOJOHOCHOTO KOMIUIEKCA HA JTHEBHYIO
MOBEPXHOCTB; 4 - BBIXOJIbI AJIEO30MCKUX MOPOJ HA THEBHYIO TOBEPXHOCTH; 5 - IpaHMIIa paifoHa HCCIEeI0BaHUI.

BononpoBoaumocts mo miomtaau usmensiercs ot 50-100 go 800-1000 kB.M/CyT.
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Cxemaruueckasi KapTa BOAOIPOBOAMMOCTH BOJOHOCHOTI'O KOMIUIEKCA BEpXHEeaIb0-
CEHOMAaHCKUX OTJIO)KeHUM BocTounoro [Ipuapanssi.

BopomnpoBoaumocts, kB.M/cyT: 1 - menee 50, 2 - ot 50 go 100, 3 - ot 100 g0 300, 4 - ot 300 go 500, 5 - ot 500 noO
800, 6 - ot 800 o 1000, 7 - ot 1000 mo 1200. 8 - oTCyTCTBHE BOJOHOCHOTO KOMILJIEKCA; 9 - BBIXOJIbI BOJJOHOCHOTO
KOMIIJIEKCa Ha IHEBHYIO MTOBEPXHOCTH; 10 - BBIXOBI MAJI€030MCKUX MOPOJ HA JTHEBHYIO IIOBEPXHOCTH; 11 - rpaHuna
paiioHa ucciaea0BaHuil.

Koaddunuent ynpyroit Bogoornaun komrmiekca uzmenserca ot 0.00001 go 0.001
KB.M/CYT.
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Cxemaruyeckasi KapTa ynpyroil BOJ0OT/Aa4l BOJOHOCHOI'O KOMIUIEKCAa BEpXHEaIb0-
CEHOMAaHCKUX OTJIO)KeHu Boctounoro [Ipuapanss

Benmunna ynpyro# Bogootnaun: 1 — (1-2.555)x0.00001, 2 — (1-5)x0.0001, 3 — (1.5-2.7)x0.001; 4 — oTcyTcTBUHE
BOJIOHOCHOT'O KOMILTEKCA; 5 — BBIXOJIbI BOJIOHOC-HOTO KOMILJIEKCA Ha THEBHYIO TOBEPXHOCTh; 6 — BBIXO/IBI
MaJIe030MCKUX MOPOJ] Ha JHEBHYIO TOBEPXHOCTh; 7 — TEKTOHHYECKHE HapyIIeHUs; 8 — rpaHMLa paiioHa

HCCIIEIOBAHUMN

Munepanuzaius no13eMHBIX BOJ KoJieOsieTcs B rpejeniax oT 1 /1 B BOCTOYHOM
gactu Tepputopun 10 10 /1 B CeBeproM [Ipuapanse (cm. puc.). B nenom ona

HCECKOJIBKO HUKC, YEM 10 BEPXHCTYPOH-CCHOHCKOMY KOMIIJICKCY.
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Cxemartnyeckas KapTa MUHEpaIM3AIUH TI0JI36MHBIX BOJI BEpXHEAIb0-CEHOMaHCKOTO
BOJIOHOCHOTO KoMIuiekca Bocrounoro Ilpuapainbs

MuHepanu3aius moa3eMHusIx Bog, r/im: 1 —menee 1,2 —1-1.5,3 —1.5-3,4 —3-5,5—-5-10, 6 —>10. Borxomast
OTJIOKEHHH Ha THEBHYIO NOBEPXHOCTH: 7 — NAJIC030HCKUX; 8 — BEpXHEaIb0-CEeHOMAaHCKHX; 9— OTCYTCTBHE
BOJIOHOCHOT'O KOMIIJIEKCA BEPXHEanb0-CeHOMaHCKHX OTiI0KeHHH; 10 — TekToHnueckue Hapyienus; 11— rpanuma
paiioHa uccnea0BaHui

Temmneparypa Boasl 31ech u3MeHsierca ot 15°C B npenenax HukHechIpAapbUHCKOTO
cBoaa, 10 30-35°C B Hanboee MOrpyKEHHBIX YacTIX TEPpUTOpUn. Bosl MOTYT OBITH
WCIIOJIb30BaHbI KaK JJI1 XO3MUTHEBBIX IIEJIeH TOCTe MPEIBAPUTEIHHOTO OXJIAXKICHUS,
TaK U B KQUe€CTBE TEIJIODHEPTETUUECKOTO ChIphsi. HIDKHSIS BOIOYHOpHAs TOJIIIA,
OTJIETIAIONIAsl BEPXHEATbO-CEHOMAHCKUI KOMIUIEKC OT HEOKOM-alTCKOT0, U3y4YeHa
c1a0o0. DTOT BOJOYIIOp BEChMa YCIOBEH M OTJIMYAETCS OT BBIIIE- M HIDKEISKAIINUX
OTJIO’KEHUH JIMIIb NOBBIIEHHOW TTIMHUCTOCTBIO.
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CxeMarndeckas KapTa TITyOWH 3ajieraHus KPOBIIM TPETHETO OT MOBEPXHOCTH
peruoHanbHOTO BoJoyInopa Bocrounoro [Ipuapanss

I'myOuHa 3ameraHust KpOBIM BOAOYTIOPHBIX OTIoXeHH, M: 1 - meree 100; 2 — 100-200; 3 — 200-300; 4 — 300-400; 5
—400-500; 6 — 500-600; 7 — 600-700; 8 — 700-800; 9 — 800-900; 10 — 900-1000; 11 — 1000-1200; 12 — 1200-1500;
13 = 1500-1700; 14 — 1700-2000; 15 — 60mee 2000; 16 - 0TCyTCTBHE BOAOHOCHOTO KOMILICKCA; 17 - BEIXOIBI
MAJIC030MUCKUX MOPO/] Ha JTHEBHYIO MOBEPXHOCTH

Husicne-cpeoneanso-opckuil 6000HOCHBLIL KOMRJIeKc. BOJOHOCHBIN KOMILIEKC
HUOKHE-CpeHeaTbOCKIX OTJIOKEHUH n3ydeH ciabo. OH 3ajeraer Ha TITyOMHAX OT

100-200 M B paitoHax ropHbIX oOpamiieHuit 1 HukHechIp1apbHHCKOTO TTOTHATHS 10
1500-2000 M Ha FOTO-BOCTOKE TEPPUTOPHHU.
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CxemaTtudeckas KapTa TIIyOWH 3aJeTaHus KPOBJIU BOJIOHCHOTO KOMIUIEKCA HIDKHE-
cpenHeans0-ropckux oTinoxkeHuit Boctounoro [puapanes

I'myOuHa 3ameraHust KpOBIM BOJOHOCHOTO KomImiekca, M: 1 —mernee 100; 2 — 100-200; 3 — 200-300; 4 — 300-400; 5
—400-500; 6 — 500-600; 7 — 600-700; 8 — 700-800; 9 — 800-900; 10 — 900-1000; 11 — 1000-1200; 12 — 1200-1500;
13 — 6oxee 1500; 14 - oTcyTCTBHE BOJOHOCHOTO KOMILIEKCA; 1 5- BHIXO/IBI MTAIE030MCKHUX MOPOJ Ha AHEBHYIO
IIOBEPXHOCTh

CyMMapHasi MOIIIHOCTh BOJIOHOCHOTO KOMILIEKCa, IPEACTABICHHOTO
Pa3HO3EPHUCTHIMU TICCKAMU M NTECYaHUKaMH, U3MEHseTCsl B OCHOBHOM 0T 50-100 M B
KpaeBbIX YacTAX paccMarpuBaeMoii Tepputopuu 10 500 M u Oosiee B MBIHOYJIaKCKOM,
Boctouno- u FOxHuo-IIpuapansckom 6acceiHax .
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The ridge
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Cxemarndeckas kapTa 3¢(HEeKTHBHOM MOITHOCTH BOJOHOCHOTO KOMITJIEKCa HHKHE-

cpenHe-anb0-Iopckux oTioxkeHuit Bocrounoro [Ipuapanbs

D¢ dexTrBHAS MOIIHOCTH BOJOHOCHBIX OTJIOKEHHH, M: 1 —0-50, 2 — 51—100, 3 — 101-200, 4 — 201-300, 5 — 301-
400, 6 — 6onee 400; 7 - OTCYTCTBUE BOJJOHOCHOTO KOMILJIEKCA; 8 - BBIXOJIbI MAJI€030MCKUX TIOPOJI HA THEBHYIO

MOBEPXHOCTD; 9 - TekTOHMYecKue Hapyuienus; 10 - rpaHuia pailona uccieoBaHuii
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Cxemarnueckasi KapTa 0011eil MOIIIHOCTH BOJOHOCHOT'O KOMIUIEKCA HUKHE-CpeIHe-
anb0-topckux oTinoxeHnit Bocrounoro Ilpuapanbs

1 - m3oaMHNYT 00IIEH MOIITHOCTH; 2 - OTCYTCTBHE BOJOHOCHOTO KOMIUIEKCA; 3 - BRIXO/IBI MTAJIEO30MCKUX MOPO] Ha
JTHEBHYIO TIOBEPXHOCTh; 4 — paCIpOCTPAHEHHE HIKHE-CPEIHEATBO-IOPCKUX OTIOKEHUH; 5 - TCKTOHHUYECKHUE
HapyuieHus; 6 - rpaHulla paiioHa Ucclea0BaHuN

Bobt 00619HO BEICOKOHATIOPHBIC. BOI00OMIBHOCTH OTIIOKEHUN HEBBICOKAS, TCOUTHI
CKBaXXMH Ha camousiuBe 3-5 j/c. Munepanuzanus usmensiercs ot 2-3 r/a go 20-100
/11 B pailoHe ApajabCKOTO MOPAI.
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CxemaTudeckas KapTa MUHEpaJIU3aIiH TIOJI3EMHBIX BOJI HUKHE-CPETHEATh0-F0pPCKOTO
BOJIOHOCHOT0 KoMILiekca Bocrounoro Ilpuapainbs

MuHepanu3aius noA3eMHbIX Bof, I/01: 1 — menee 1,2 — 1.5-3,3 —3-5,4 - 5-10, 5 — 10-20, 6 — 6onee 50. KouTyps!
pacnpoCTpaHEeHUsI BOJIOHOCHBIX KOMITJIEKCOB: 7 — HEOKOM-AIITCKUX OTJIOKEHUI HIKHEro Mefia, 8 — FOpCKUX
OTJIOKEHHH; 9 — OTCYTCTBHE HU)KHE-CPEAHEa0-FOPCKOT0 BOIOHOCHOTO KOoMILIeKkca; 10 — BBIXO/IbI NaJIC030HCKUX
OTJIO)KEHHH Ha THEBHYIO NIOBEPXHOCTH, M; 11 — 00JacTH OTCYTCTBUS IaHHBIX; 12 — TEeKTOHMYECKUe HapyuieHust; 13
— I'paHULA pailoHa UCCIIeNOBaHUH

Bo010HOCHBIN KOMIIJIEKC FOPCKUX OTJIOKEHHUI HA ONMHUCBHIBAEMON TEPPUTOPUU PA3BUT
JIOKQJIBHO U B THJIPOTr€0JIOrMYECKOM OTHOILIEHUHU U3YUYeH KpaiiHe HepocTaTouHo. OH
XapaKTepu3yeTcs OOJBION TITyOMHOM 3ajIeraHus, TOA3EMHBIC BOJIBI
MUHEpaJIu30BaHHbIe, X Temreparypa gocturaet 40°C. BonooOUnbHOCTh OTI0KEHUN
Hu3kas. Ha kaprax o6a koMIiekca 00beIMHEHBI B OJIUH - HUKHE-CpeIHeanb0-
FOPCKHM.

3. I'maporeosiornyeckoe paioHMpPOBaHU e

['upporeosorndeckoe paitoHupoBanue teppuropun Bocrounoro Ilpuapanss
IPOBOAUIIOCH AU(PHEPEHIMPOBAHO [Tl MaJICOTEHOBOT0, HEOT'€H-YETBEPTUIHOTO U
BEPXHETYPOH-CEHOHCKOTO BOJOHOCHBIX KOMITJIEKCOB. B OCHOBY pailoHnpoBaHus
OBbUIH MOJO0KEHBI CTPYKTYPHO-TEKTOHUUECKHE U THAPOANHAMUYECKUE PU3HAKU.
[TocnenHue OCHOBBIBAIUCH HA MPUHIIMIIE €IUHCTBA 00JACTU UTAHUS U pa3rpy3KH, a
TaK)K€ YUYUTHIBAIH pa3inyue GUIbTPAIMOHHBIX CBONCTB BOJOBMEIIAIOIINX TOPOI.
DTOT MoAX01 3auMCcTBOBaH U3 [ColpoapburcKull apme3uancKull 6accetin:
mMamemamuieckoe MoOeIuUpos8anue pecypcos no03eMHblx 600 8 YCI08UX
mexnozenesa, 1992]. ABTOpbI NPUMEHUIIM €ro s pailoHupoBaHusi ChIpJapbUHCKOTO
apTE3MaHCKOTo 0acceifHa, KOTOPHIN 3aHMMAET OOJIBIIYIO YaCTh OMUCHIBAEMOI
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tepputopun. CHauasna no ruipOAMHAMHUYECKUM CETKaM BOJOHOCHBIX KOMILJIEKCOB
JUISL KQXKJI0T0 U3 HUX BBIAEISUIMCH BOJHO-0aIaHCOBBIE paliOHbI, AJ11 KOTOPBIX
OIICHUBAJIACH IMHAMUKA U3MEHEHHUS PACX0JI0B MOTOKOB, a 3aTEM BBISBIISUIICH MECTA
UX 3apOXKACHUS, YIACTKU JOMOTHUTEIbHOTO MUTAHUS U pa3rpy3ku. st kaxaoro
pacdyeTHOro 0J10Ka COCTaBJISIICS BOJHBIN OalaHC HA OCHOBE HATYypPHBIX HAOIIOJEHUIN
3a HHUIbTpAIEe aTMOC(EPHBIX 0CAKOB, UCTIAPEHUEM C YPOBHS IPYHTOBBIX BOJ U
T.1.. [Becenos B.B., 1995].

CxemaTuueckasi KapTa palflOHUPOBaHUS BOJOHOCHOTO KOMILIEKCA MaleOT€HOBBIX U
HEOT'€H-UYE€TBEPTUYHBIX OTJIOKEHUN Boctounoro [Ipuapanes npuBeieHa Ha pUCYHKE.
Bcero Boiieneno 11 yuactkoB (detsipe - B mpeaenax KOxxno-Typraiickoro
apTe3UaHCKOro OacceitHa u ceMb - B mipeaenax ChIpapbHHCKOTO), IS KaXA0r0 U3
KOTOPBIX B MPOIIECCE MOJCIMPOBAHUS PACCUUTHIBAJICS BOJHBIN OallaHC.
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CxeMarnueckas KapTa pailOHUpOBaHHS BOJOHOCHOTO KOMIUJIEKCA MAJIEOT€HOBBIX
HEOI'eH-YE€TBEPTUYHBIX OTIIO)KEeHUM BocTounoro [Ipuapanss

1 - 'panuia BoqHO-0aIaHCOBBIX PallOHOB U UX HoMepa: [1,2,3,4 - 6anaHcoBble yuacTku IOxHo-Typraiickoro
apre3naHckoro Oacceiina: 1 - Mainbie bapcyku (1a-HeoreH-4eTBEpTHYHBII KOMIUIEKC, 10-11aneoreHOBbIH KOMIUIEKC),
2 - [Ipuapansckue Kapakymsl, 3-ApbickyM, 4-bernaknana; 5-11 - 6anancossie yyactku CrIpJapbHHCKOTO
apTe3uaHcKoro OacceifHa: S-HwxkHee Tedenue p.Celprapby u nepexoanas 30Ha ot KOxuo-Typraiickoro
apre3naHckoro OacceiiHa k CblplapbHHCKOMY apTe3uanckoMy Oacceliny, 6-lO0xuno-IIpuapansckuii Oacceii -
HIKHEe TeueHue p.AMyaapby u 3anagusie Kei3puikyMel, 7-ceBepHble KbI3bUuIKyMbl, 8-BoCTOUHBIE KBI3BLIKYMBI;
9,10,11-ygacTku npenropuii roro-3amagaoro Kaparay]; 2 - Tiapon3oruice, M; 3 - pacupocTpaHeHNe BOIOHOCHOTO
KOMIUIEKCa HEOT€H-UYETBEPTHUHBIX OTJIOKEHUH; 4 - pacpoCTpaHEeHHE CIIOpaAndecKi 0OBOJHEHHbBIX HEOTCH-
YETBEPTHYHBIX OTJIOKEHHH; 5 - OTCYTCTBHE BOJOHOCHOTO KOMIIJIEKCA HEOTEH-UETBEPTUYHBIX OTIOKEHUH; 6 -
KOHTYP paclpOCTPaHEHUsI BEPXHEIOLEHOBBIX OTJIOKEHUH; 7 - BBIXObI IAJIEO30MCKUX OTJIOKEHUI HA THEBHYIO
MMOBEPXHOCTh. AKBaTOpHs ApayibcKOro MOps IO cOCTOSTHUIO Ha: 8 - 1960 1., 9 - 1989 r.; 10 - TeKTOHMYECKHE
Hapyuienusi; 11 - rpanuIa paiioHa uccieI0BaHMiA
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[Ipu palioHUpOBaHMY BOJOHOCHOTO KOMILJIEKCA B BEPXHETYPOH-CEHOHCKUX
OTJIOXKEHMSIX OBLIIO BBIJIEIEHO 9 BOJIHO-0aaHCOBBIX y4acTKOB. J[Ba - B mpejenax
Cesepo-IIpuapaibckoro apre3nanckoro 6acceiina, YeTblpe - B pezenax
CeipaapbuHCKOro. B pamkax onucbiBaeMon TEPPUTOPHUH Pa3MELIAIOTCS TAKKe
MpiHOynakckuii 1 ApbICKyMCKUIM apTe3uaHCKue OacceiiHbl, a TaK)Ke 30Ha KOHTaKTa
Cesepo-IIpuapanbckoro u CelpAapbUHCKOTO apTe3UaHCKUX OacceitHOB. Pe3ynbraThl
paliOHUPOBAHUS BEPXHETYPOH-CEHOHCKOIO BOJIOHOCHOTIO KOMIUIEKCA ITOKA3aHbl Ha
PHUCYHKE.

KAZAEKEHITAN

N z LiTutau
: Qtﬁ—l !#maumaz'ns.s
W= 000, i, 2 s
7o 5D )\ F2

=t \ -
b k. 7
S b2 s 10
Q » 2 ol 7/ Hra
fea 6] T,
Iﬁ HY The ridge
= o T Foayatau
o
e "
oo [ R
108 - 4
ar 180 {I 11%.
[l @ :
Fufartau ,.E*_F‘
Awmdazpa B Sulrarmizdag mouRiais e
nanRiains 5
Lo 100 ]
UZBEEIZIT AN T

Cxemarnueckas KapTa pallOHUPOBAaHUS BOJOHOCHOTO KOMILJIEKCA BEPXHETYPOH-
CEHOHCKHX 0TJ0XeHn Bocrounoro [Ipuapanes

1 - I'panuiia BogHO-0aaHCOBBIX paiioHOB U ux HoMmepa: (1,2, - Ceepo-Ilpuapanbckuii apTe3naHckuii 6acceis; 3 -
30Ha KoHTakTa CeBepo-IIpuapansckoro u CeIpIapbHHCKOTO apTe3UaHCKUX OacceiHOB; 4 - MBIHOYIaKCKUH
apTe3uaHCKHii 0acceiiH BTOPOro Nopsaka; 5 - ApbICKyYMCKUI apTe3uaHCKui 6acceliH BToporo nopsuka; 6,7,8,9, -
6anaHcoBble yaacTku ChIpIapbHHCKOTO apTe3naHcKoro bacceiina: 6-Bocrouno-IIpuapanscknii, Bocrouno-
Kezputkymcekwii u Epramkyaykckuit apTe3snanckue 06acceiHsr; 7 - paiion CeBepHBIX KBI3BUTKYMOB; 8 - Ipenropbs
Kaparay; 9 - FOxuo0-IIpnapansckuit apTe3nanckuii 6acceiit); 2 - THOPOU30IBE3EL, M; 3 - paCIIpOCTpaHEHHE
BOJIOHOCHOTO KOMIIJIEKCA BEPXHETYPOH-CEHOHCKUX OTJIOKEHUH; 4 - BEIXOBI BEPXHETYPOH-CEHOHCKUX OTJIOKECHUH
Ha JTHEBHYIO TIOBEPXHOCTb; 5 - OTCYTCTBUE BOJOHOCHOTO KOMJICKCA BEPXHETYPOH-CEHOHCKHUX OTI0XKEHHH; 6 -
BBIXO/IbI MTAJICO30MCKUX OTJIOKECHUH Ha JHEBHYIO IOBEPXHOCTb. AKBAaTOPUS APaIbCKOT0 MOPS 0 COCTOSIHUIO Ha: 7 -
1960 ., 8 - 1989 1.; 9 - TekToHNYeckue HapyuieHus; 10 - TpaHnIa pailoHa HCCIEIOBaHUHA

4. N3MeHeHHe TrHAPOre0JIOrn4eCKiX YCJI0BUM B pe3yJibTarTe
TEXHOTe€HHOI'0 BO3IeHCTBUA

[Tonzemusie Boabl [Ipuapanbs HaYaIM MHTEHCUBHO MCIIOJIB30BaTh ¢ 60-X TO/10B, B

MIEPBYIO OYEPEIb I XO3MUTHEBOTO BOJIOCHAOKEHHUS HACCIICHHBIX IMTyHKTOB PETrHOHA.

DTO MPUBEIIO K CYIIIECTBEHHOM CpabOTKe X HAIOPOB. B TO ke Bpems ObLITIO BBEICHO
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B AKCILTyaTaluio 00JIbIIOE KOJIMUYECTBO OPOIIAEMBIX MACCUBOB 32 CUET
MOBEPXHOCTHBIX BOJI, KOTOPbIE B 3aBUCUMOCTH OT UX MECTOIOJIOKEHUS OKa3bIBAJIN HE
PaBHO3HAYHOE BIMSIHUE HA (POPMUPOBaHHE MOA3EMHBIX BOJ. OpoliaeMbie MacCUBHI,
pacroliokeHHbIE B ITpeAropHoi 30He Xp.Kaparay, Hapsiay ¢ HOBEpXHOCTHBIM CTOKOM,
ABJIAIOTCSI HCTOYHUKOM (DOPMHUPOBAHUS PECYPCOB MOI3eMHBIX BoA. [loTepu
OpPOCUTEIIbHBIX BOJ B BEPXHUX YACTSIX KOHYCOB BHIHOCA FOI'0-3ala{HBIX CKJIOHOB
xp.Kaparay, no 7aHHBIM MOJIEBBIX IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI pPa3InYHBIX
BOJIOXO35IMCTBEHHBIX OpraHu3alliii, CoOCTaBisAoT nopsiaka 5.9 kyo.m/c. U3 Hux 5.7
Ky0.M/C TepsieTCs B HEOT€H-UYETBEPTUYHBIX OTJIOXKEHUAX, a 0.2 Ky0.m/c - B MecTax
BBIX0/1a Ha MOBEPXHOCTh MEJIOBBIX OTJI0XKEeHUH [Becenos B.B., 1995].

Ha tepputopun opoiraeMbiX MaCCUBOB, PaCIOJIOKEHHBIX B JoJuHE p.ChIpaaphu,
OTMEYAETCSl HEMPEPBIBHBIN NOJIBEM YPOBHENU IPYHTOBBIX BOJl B MHOT'OJIETHEM pa3pese.
ITpu HernyOoKOM 3ajeranuy ypoBHsI MOA3EMHBIX BOJ (MeHee 10M) u nmocienyroemM
OBICTPOM €ro MOAbEME 10 KPUTHUECKOU TITyOHMHBI HAUMHACTCS HHTCHCUBHOE
UCIIapEHNE, KOTOPOE 3aMEeIJISI€T TEMIIbI JAJIbHENUIIEro NOIbEMA, a 3aTEM HACTyIaeT
MOMEHT OTHOCHUTEIbHOM ero crabunmsanuu. [Ipu oTHOCUTENBHO iry6oKOM (OoIiee
10m) 3aneranuu ypoBHs rpyHTOBBIX BOJ (Ununuuckuit, Apsic-TypkecTaHCKH
MacCCHUBBI) OPOIIEHUE TPUBEJIO K 3aMIOJTHEHUIO0 CBOOOIHON €MKOCTH U YBETUYCHHUIO
MOILIHOCTH TOPU30HTA MOA3EMHBIX BOJ Ha 3-5 METPOB HE TOJBKO B pailoHE caMux
OpOLIAEMbIX MacCUBOB, HO U Ha yaaneHuu 30-40 kM ot HuX. BeneacrBue 3Toro
MIPOU30ILIO YBEIUYEHUE PECYPCOB MOJ3EMHBIX BOJI HA 3HAUUTEIBHON TeppuTopuu. B
TOE BPEMS B pallOHAaX OPOLIAEMBIX MACCUBOB B IIEPBOM OT IIOBEPXHOCTHU
BOJJOHOCHOM F'OPU30HTE OTMEUYEHO MOSIBJICHUE HUTPATOB, HUTPUTOB, aMMOHHSI,
amMmuaka, (heHoI0B, HAOIIOAAIOTCS TOBBIILICHHBIE BEJIMYMHBI OKHCIIIEMOCTH.
3arpsi3HeHHE IPYHTOBBIX BOJ PETUCTPUPYETCS TAKXKe MO psiay Bogo3adbopos. B
Ke3puiopaunckoit oonactu 3to Tepenozekckoe, Kbi3buikyMckoe, KbI3puiopanHCKOE,
Bbaiixoxunckoe, Tonaralickoe, [llunnunckoe, XKueqnHCKOe MECTOPOXKACHUS.
3arpsA3HSIIOIIMMU KOMIOHEHTaMHU sBIsitoTcs: xene3o (2.0-12.0 TIJIK), mapranen (2.0
[TAK), xmopuzsr (2.0-6.0 TTIJIK), cynsdatsr (1.0-2.0 ITJIK), moBbimenHas
muHepanuzanus (1.0-3.0 [1/IK). Bnusinue TeXHOreHHBIX POLIECCOB HA KAYECTBO
HAIIOPHBIX BOJI BEPXHEMEIIOBBIX TOPU30HTOB OTPA3UIIOCH B MEHBIIIEH CTENICHHU.

Cy1iecTBeHHBIM (paKTOPOM TEXHOTEHHOT'O BO3JIEHCTBUS HA THAPOTr€OJIOTMUECKUE
ycnoBus [Ipuapaibs sBisieTcst BOI00TOOp MOA3eMHBIX BOA. VX pojib, Kak OCHOBHOTO
HMCTOYHHKA XO3-ITUTHEBOTO BOJIOCHAOKEHHUS TOPOIOB, PANIICHTPOB, CEIBCKUX
HACEeJIEHHBIX MYHKTOB OCOOCHHO BO3POCiIa B MOCIEIHUE TOJIBI B CBSI3U C TEM, UTO
MOBEPXHOCTHBIEC BOJIbI P.ChIpIapby MPAKTUYECKH HA BCEM MPOTIKEHUU CTAIIN
HETIPUTOTHBIMH JIJISI CHa0KEHUSI HACEICHUS MMUTheBOM BOAOM. [[71s1 orieHKH
BOJI00TOOPA MOI3EMHBIX BOJI IO JCHCTBYIOIIMM BO03a00paM OBLITN MCITOIH30BaHbBI
JaHHBIC 0ACCEHHOBBIX WHCIIEKIIMM, TPOBOIMBIINX COOTBETCTBYIONIUHN yUeT.
HawnbomnpIiee mpakTiaeckoe 3HaYCHUE UMEIOT BOJIBI HEOTCH-UCTBEPTHYHOTO H
BEPXHETYPOH-CEHOHCKOTO BOJOHOCHBIX KOMILJIEKCOB.

Heoren-uerBepTryuHbIli BOAJOHOCHBIN KOMIUIEKC UCITOJIB3YETCS TOJIBKO Ha
IIPUPYCIIOBBIX YYacTKax U B pailoHax npearopuid xp.Kaparay, rae noazeMHsie BOJIbI
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IpeCcHbIC WK cabocoioHOoBaThie. OCHOBHBIMU MOTPEOUTENSIMU MO3EMHBIX BOJI
ATOro KoMIulekca siBisgercs I. K3puiopaa, r. Typkecran, r.Apsics. Kpome Toro,
II0JI3€MHBIE BOJIbl UCTIOIB3YIOTCS JUIsl BOJOCHa0XeHUs 0osee 20 celbCKUX MOCETKOB.
B npenenax K3puopaunckoit o0nactu umeetcs: 14 Mesnkux Bo103a00poOB C
npousBoaAuTeNbHOCTHIO OT 0.3 10 35 n/cek. Hanbosnee kpynHbIM U3 HUX SIBISETCA
Bo03a00p r.K3p11op/bl, sxkciutyaTupytomuiics ¢ 1977r.

Bo1oHOCHBII KOMITJIEKC BEPXHETYPOH-CEHOHCKUX OTJIOKEHUN UMEET BaKHOE
3HaY€HUE KaK UICTOYHUK XO3MUTHEBOTO BOJOCHAOKEHHS HACEJICHHBIX TyHKTOB
pervoHa. OCHOBHBIE TOTPEOUTETN BOJIbI TATOTEIOT K JosinHE P.Chlpaapbu U
npearopbsam Kaparay. [Ton3emMHbie BOJbI SKCIUTYaTUPYIOTCS, KaK IPAaBUIIO,
HEOOIBIITMMH BO103a00paMH, COCTOSIIMMU U3 2-3 CKBAXKUH HJIA OJMHOYHBIMU
CKBaXMHAMHM NPOU3BOAUTENBHOCTHIO nopsiika 10 si/cex . Takux Bogo3abopoB
HACUUTHIBaeTCs OKoJIo coTHU. Hambonee kpynHble 3 HUX: baltx0:KHMHCKUI
(BomooTO0p oko0 50 51/cex), Bogo3adbop Ynpapienus K3putopamHCKOro
BononpoBoja u kananu3amuu (160-180 11/cex). Ha ro’kHOM Kpblie
HwxHechipapbuHCKOTO cBoJla paboTtaeT JleBobepexHbIil Bog03a00p
MIPOM3BOIUTEILHOCTHIO TIopsiika 0.9 ky0.M/c. DKcIuTyaTanys Mmo3¢MHBIX BOJT
BEPXHETYPOH-CEHOHCKUX OTJI0KEHUHM Havyanack B peruone 1964r. K koniry 1989r.
CyMMapHbIi Boj10ooTOO0p noctur 2.8 ky6.m/c. B mpenenax pacrnpocrpanenus
KOMILJIEKCA JEHCTBYET HECKOJIBKO COT 0€CXO3HBIX CAMOM3IMBAIOIINXCS CKBaKUH. [1o
naHHbIM o6cnenoBanus (1981-1983r.) B K3putopanHckoit 061actu U31UBalio NOpsIKa
900 ckBaxxuH ¢ cyMMapHbIM 1e6utoMm 1.4 ky0.m/c 1 260 ckBakuH B YUMKEHTCKOMN
obmactu - 1.0 ky6.m/c. DTH BETHUUHBI HECKOJIBKO MEHBIIIE IO CPABHEHUIO C
pacxooMm (0koi1o 3.4 Ky6.M/C), KOTOpPbIi ObUT 3aMKCUPOBAH B PETUOHE O JAHHBIM
ob0cnenoBanus 1971r.

Ha tepputopuu Pecriybnuku Y30ekuctaH, BXOAIIEH B UCCIIETyeMbIid PETHOH,
MU3MEHEHHME CAMOM3JIMBA CKBAXKUH BBIMJISAUT CIEAYIOIUM 0Opa3om: 1964r. -
IIPOM3BEICHO YIIOPSAOYEHHUE IKCIUTYATAIIMOHHBIX CKBAYKUH U MIEPEBOJI UX HA
KpPaHOBBIM peXUM, B COOTBETCTBUU C CYIIECTBYIOILIEH NOTPEOHOCTHIO B BojE. B
pe3yJbTaTe 3TUX MEPONPUITUN BOJLOOTOOP YMEHBIIHIICS U COCTaBHII IO COCTOSTHUIO
Ha 1989 rox oxoino 1.0 ky6.M/c pu MPaKTHUECKH MOTHOM MPEKPAIEHUU BOJI0OTOOpa
Ha y4acTKax 0a3uCHOro opouueHus. I [puBeeHHbIe BbIIIE JaHHBIE 3aMMCTBOBAHbI U3
martepuanoB FOxxno-IIpuapanbckoil rusiporeosoruueckoit naptuu [@Demucos B.1.,
19882.].

Bonoot0op u3 BepxHeanb0-CEHOMaHCKOTO BOJIOHOCHOTO KOMIJIEKCA HE3HAUNTENEH
10 CPABHEHHUIO C JIPYTUMU KOMIUIEKCAaMHU U He TpeBbimaeT S0 ji/cex.

Nurencudukanus TeXHOreHHBIX (PaKTOPOB MpHBeEa K CHUYKEHUIO YPOBHEH
MOJI3€MHBIX BOJI M U3MEHEHHIO MX OajlaHca 10 BCEM BOJOHOCHBIM KOMILIEKCAM.
KonnuecTBeHHO 3TH H3MEHEHUS OLIEHUBAJIMCH B IIPOLIECCE TPOBEACHUS
MaTEMaTUYECKOTO MOJICTUPOBAHMS TUPOreosiornyeckux ycnoBuit [Ipuapanes (cm.
paznen "Pe3ynbraThl MOAEIMpPOBAHUSA").
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Il. METO/IUKA U TEXHOJIOT'UA
MOIE/IHPOBAHHUA ITIO/I3EMHBIX
BO/JTHBIX PECYPCOB BOCTOYHOI O
IHTPUHAPAJIBA

1. OcHOBHBIE KOHIECHNIUN MOACJIUPOBAHUSA ITOA3CEMHBIX
BOJHBbIX pecypcoB Bocrounoro Ilpuapajabsa

2. KpaTkasi XapaKTepUCTHKA KOMILIEKCA HHCTPYMEHTAJbHbIX

CpPpEacTB
3. MeToauKa co31aHHsI TeOMH(OPMALIMOHHO-MATEMATHYECKOM

MOACJIN

1. OcHOBHBIE KOHLENMIUU MOJAEJTUPOBAHUS MOA3EMHbBIX
BOJHBIX pecypcoB BocrouHoro Ilpuapanbsa

[TonzemHbie BO/IBI CYIIECTBEHHO OTJIMYAOTCA OT APYTUX MOJE3HBIX HCKOMAEMBIX.
Pecypchbl mo3eMHBIX BOJ, UX KAYE€CTBO, @ 3HAYUT U MPUTOAHOCTh JJISI HCIIOJIb30BAHUS
MOTYT CYLIECTBEHHO U3MEHATHCS BO BpeMeHH. [103TOMyY Ba)KHO yMETh HE TOJIBKO
OIICHUBATh UX TEKYII[EE COCTOSIHUE, HO U TPOTHO3UPOBATh Oyayiiee. 3meHneHnue
COCTOSIHUSA MOA3EMHBIX BOJI 00YCIIOBJIEHO UX JABMXXEHHEM B rujipoiautocdepe. Ho
HEMOCPECTBEHHOE HAOJI0/IEHNE ABUKEHUS TIOJI3EMHBIX BOJI KpaliHEe 3aTPyIHEHO.
OHu 3aneraroT o]l HOBEPXHOCTHIO 3€MJIM U HE BUAHBI HAOIIOAATEIIO.
DKCIEPUMEHTAIBHBIM IyTEM YCTAHOBJIEHO, YTO JIBUXKEHUE MTOJA3EMHBIX BOJ B
ruAponUTochepe NPOUCXOIUT B pe3yJIbTaTe B3aUMOICHCTBUS TUHAMUYECKUX TOJIeH
(aBieHUs1, TEMIIEPATYPhl, KOHIEHTPALMHY PACTBOPEHHBIX B BOJI€ KOMIIOHEHTOB U T.II.)
U CTaTHYECKHUX (I€0JOTHYECKUX ) MOJEH - BOJONPOHUIIAEMOCTH, TOPUCTOCTH,
BOJONPOBOIAUMOCTH U T.J. C MareMaTHYECKOW TOUKH 3PEHUS JUHAMUYECKHUE TTOJIS -
3TO NOJs PYHKIIMA, @ Te0JIOTUYECKHE - TIOJISl apTYMEHTOB, T.€. TeX (pakTopoB,
KOTOPBIE OKa3bIBAIOT BIUsHUE HA GyHKIKU. CBSI3b MapaMeTpOB MOXKET ObITh ONKCaHa
cucteMoil nuddepeHnnanbHbIX ypaBHeHUH. Pelias 3Ty cucremy ypaBHEHH, MOXKHO
paccUMTHIBATh 3HAUEHUS JUHAMUYECKUX MOJIEH Ha JII0Oble MOMEHTHI BPEMEHU B
Ar000H TOUKe, T.€. pelaTh 3ajauu MPOrHo3upoBanus. [Jig 3Toro HeoOX0MMO 3HATh
3HAYEHMS CTATUYECKUX IMAPAMETPOB M UCXOAHBIE 3HaYEHUs THHaMu4Yeckux. Ho
napameTpbl, XapaKTEPU3yIOLIUE CBOMCTBA MOJ3EMHBIX BOJI U CBOMCTBA NOPOJ,
KOTOPBIE UX BMEIIAIOT, MOKHO U3MEPUTH TOJIBKO B OTAEIbHBIX TOUKaX. C 3TOI
1ENbI0, HAPUMEp, OYpSATCS CKBaXKUHBI, B KOTOPBIX MPOBOJSATCS HEOOXOIUMbIE
u3MepeHus. YToObl BBISICHUTh 3aKOHOMEPHOCTH U3MEHEHUS CTATUUECKUX U
JTUHAMHYECKUX TapaMeTpOB B MIPOCTPAHCTBE ISl BCEU UCCIIElyEMOM TEPPUTOPHUH,
ONMUCAaTh XapaKTep B3aMMOCBSI3H MEXK/ly TapaMeTpPaMH, BBIITOIHAETCS
TUApOreosiorunueckas ctparudukanus. Pe3yapraToM sIBISIFOTCS cCrieuaibHbIe
rpaduuecKkue TOKYMEHTHI - THAPOTEOJIOTHIECKUE KapThl, COMPOBOXKIAIOIIHNECS
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TUAPOTE€OJIOTMYECKMMU Pa3pe3aMy U MOSICHUTEIBHBIMU 3aIIMCKAMU, BKIOYAIOIUMU
TEKCTOBBIE OMUCAHUS, PACUETHI, TAOIUIIBI, TpaUKU TApaMETPOB U T.II.

J{ns ApanbCkoro pernoHa K HacTOSAIIEMY BPEMEHU HAKOIUIEH OIPOMHBIN
(akTHUUECKHIl MaTepual Mo ThICAYaM CKBa)XKMH, BBIITOJIHEHBI MHOTOUHCIIEHHBIE
Hay4YHbIE pabOThI IO U3YUYEHUIO TUAPOreOJOTUYECKUX YCIOBUN PETHOHA, COCTaBICHBI
COTHM pa3HOMAacCUITAOHBIX TUAPOrEOJOTMYECKUX KapT U pa3pe3oB. AHAIU3 TaKUX
00bIINX 00BEMOB JAHHBIX U IPOTHO3UPOBAHUE BO3MOXKHBI TOJIBKO Ha OCHOBE
NPUMEHEHHS] COBPEMEHHBIX HHPOPMAIIMOHHBIX TexHOonorui. [TosTomy s
MOZEIMPOBAHUS THAPOTrEOJIOTMUYECKUX ycinoBuil Bocrounoro IIpuapanss MacturyT
TUJIPOTeOIOTHH U TUIPpOodU3UKH MuHucTepcTBa o0pa3zoBanus U Hayku Pecrybnuku
Kazaxcran pazpaboran u anantupoBai KOMIUIEKC CTIEIIMATIbHBIX HHCTPYMEHTAIbHBIX
CPEZICTB, OCHOBHBIMU YaCTSIMU KOTOPOTO SIBJISIFOTCSI T€OMH(POPMALIMOHHASI CUCTEMA,
CUCTEMBI yIIpaBiieHHs 0a3aMU JaHHBIX U CHCTEMAa MOJEIINPOBAHUS
THJIPOre€0JIOrMUECKUX MPOLIECCOB. APXUTEKTYpa KOMIUIEKCA IIOKa3aHa HAa PUCYHKE:

APXUTEKTYPA ABTORMATITSHP OBAHHON MHEOPMAIMOHHON CHUCTEMBI BOCTOYHOTO ITPIAPATE A

| —J
- T r 1 g |
TIFOTE AMILE
| THE VB R P CYEL SOFMH FOE AHHA
(MAPINFO 4. 1) (FOXERD 2.0) e 1 1 [ACCER) WEB-C AHTA |
[ 1 (FRONTEASE 2000
| I.T F [y [} L
/_EL_____\ ¥ p |
BAZL
BAZA BAZA BAZA
| TEASHUECEHT cﬁ%ﬁﬁﬁiﬁx MATEMATH YEL - BHETTH OTEAS H- WEE-r 451 T
IAHHEL ! <2 KX MOJETEKR YECEH JAH HELX
IAHHEE
TTFOTE AMMEL |
| £0FMH FOE SHHA
MOJETEH |
| KOHEEFTOFH FESYTIBT ATOE
MOJETH PO EAHN A "
| E TPAFHUECKME $0FMATH
TEAEHUECKHE |
™ PEXAKTOFEI

- - - - - - - =

ApXHUTEKTypa aBTOMaTU3UPOBAaHHOM HH(POpMAIIMOHHON cucTeMbl BocTouHoro
[Tpuapanss

Kak npaBuiio, B pa3pabOTKe CIOXKHBIX aBTOMAaTU3UPOBAHHBIX WH(OPMAIIMOHHBIX U
00pabaThIBAIOIIMX CUCTEM MPUHUMAIOT YYaCTHE CHICIIMAINCTHI Pa3IMYHBIX 00JacTei:
TUAPOTE0JIOTH, MATEMAaTUKHU, CUCTEMHbBIC U TPUKJIAJHbIE TPOTPAMMHUCTBI. ITO
3aTpyAHSIET yIPaBICHUE IPOEKTUPOBAHUEM, MTOBBIIIAET BEPOSTHOCTD MOTYUYEHUS
HEMpeICcKa3yeMbIX pe3ybTaToB. [loaToMy Oobilioe 3HaueHHE MPUOOPETaeT YETKOCTh
¥ OJTHO3HAYHOCTH BBIPAOOTKH TpeOoBaHM K cucteme. Onrucanne Takux TpeOOBaHMI
Ha3bIBACTCS cneyuukayueit. Baxxuenlmm 3TarnoM pa3padboTKU CUCTEM,
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BKJIIOUAOIINX 0a3bl TAHHBIX, SIBISETCSA MPOCKTUPOBAHNUE HH(DOPMAITMOHHON
(KOHILIENTYyaJIbHOM MOJIENN) TpeAMETHOM 00nacTu. TeM He MeHee, eAMHONW METOAUKHU
COCTaBJICHUS cTielMPUKALIUN HE CylIecTByeT. B Tabnuiie mpuBoaUTCS
KJaccuUKaIus CpesICTB crienupukanuii mo crernenu GpopmMannzanuu 1 no MeToay
npeACTaBIeHUs, ONyOJIMKOBaHHAs B [/[ememposuu A., 1989].

KIACCHPHKAIIHA ABRTOMATH3HPORAHHEIX METOJ] OB CTIEI[HOHKAITFHA
CLASSIFICATION OF AUTOMATED M ETHOIS OF S PECIFICATIONS

o CPEJICTEA NIPEJ{CTABJIEHES / MEANS OF PRESENTATION
CIEVASFIATHE | TEKCTOBOKE IPEICTABILHEE I JE A ILOR
SPECIFICATION T A PR N TION | PR rakias oarpcs
BEPEAJLHEIE
VERAAL ————1
CTPYKTYPHPOBAHHEIE
STRICTURED | I—
e |
FORMAL

YuurtbiBast OOJIBLIYIO CIOXKHOCTh pacCMaTPUBAEMOI PEeIMETHOM 001acTu U ee
crnabyro dhopmanu3anuio, HHOOPMAITMOHHOE MOCTUPOBAHUE TIPEACTABIIACTCS

11eJ1ecO00pa3HbIM BHITIONHATH B J1Ba 3Tana. Ha nmepBoM sTane cocTaBisieTcsi CJI0BECHOE
onucanue obnactu npuioxeHus. Ha Bropom stane yTouHsI0TCS TpeOOBaHUS K

cucreme. [ ux oToOpaskeHUs UCIIOIb3YyeTCs S3bIK SA, pazpaboranssiii J{.Poccom.

[Ipu nanpHelme aeranuzanuu UHPOPMATMOHHONW MOJICNU JaHHBIX, KOTOPBIE
JOJIKHBI XpaHUTCSI U 00pabaThIBaTHCS B CUCTEME, IPUMEHSAETCS HETIPOLIECCHBIN

MOXO0J] C MCIIOJIb30BaHHEM OOBEKTOB B KAU€CTBE UCXOHBIX KOHCTPYKIMH [Cnusak

JL®., 1982].

OcHOBHOM NpUHIMT SA MTPUMEHSIETCS PEKYPCUBHO U MTPUBOJIUT K HUCXOIALIEH
uepapxuueckoi nekomnosunuu [Poce /., 1984].
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CTFYKTYPHAN JIENOMITOAHTHE il
STRU CTURAL DE COMP OSITI OIf FETEN

[Tonrast SA-mMoenb T0KHA OMUCHIBATH KaK SBJICHUS, TaK U 00BbEKTHI MOACIUPYEMON
obnactu. SIBIEHUS MPEICTABISIIOTCS TEKOMIIO3UIIUEH TEUCTBUM, & 00BEKTHI —
JEKOMITO3UIIMEH JTaHHBIX, OTOOPaXKEHHBIE COOTBETCTBYIOIIMMHU TUarpaMMamMu. Takum
o0pa3om, B SA UMEET MECTO MOJIHAsI IBOMCTBEHHOCTD SABJICHUH (IeUCTBUI) 1
00bekTOB (HaHHbIX). JleiicTBue, moctynaromee Ha BXO/I 610ka 1aHHBIX, MOKHO
IPEICTaBUTh KaK HEKOTOPYIO ONEPALINIO, CO3/IAI0IIYI0 3TOT 0OBEKT, a IEHCTBUE,
nomeuaroniee BbIXO/I — kak ucnons3ytomiee 00bEKT JaHHBIX.
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JABORCTBEHHOCTE AEACTEAR B JIAHH BIX
DUALITY OF ACTIONSAND DATA

ABJIEHHE m' AREE L EKT
FHENOMEN | BCT

BJECT

| EERepe
AT AAHHBIE

f1omm
Lo

SUESTANTT YERB SIS TANTVE

5
MAPROF MRAMRTRES] B E reec

[

bnarogapst Tomy, 4TO sI3bIK SA BKJIIOYAET B c€0s1 BCE OCTAIbHBIE SI3BIKH, OKA3bIBACTCS
BO3MOKHBIM HCIOJIb30BaTh T€ WM UHBIE UX CPEICTBA IS JOCTUKEHUS KOHKPETHBIX
1eJiel, CBSI3aHHBIX C: OTOOpa)keHuEM 0coOeHHOCTEN PeIMETHOM 001acTH;
TpeOOBaHMIA, TPEABABIAEMbBIX K aBTOMATU3UPOBAHHBIM HH(DOPMAITMOHHBIM
cucteMaM; 0ObICHEHHEM BO3MOXKHOCTEH HHCTPYMEHTAIBHBIX CPEJCTB; OMHUCAHUEM
METOJIMK U TEXHOJIOTMM aBTOMAaTU3UPOBaHHON 00pabOTKM JaHHBIX U T.1. Ha Ga3ze
TpeOoBaHMiA, 3aQUKCUPOBAHHBIX C TOMOIIBI0 SA, MOXKHO OpraHU30BaTh

s pexTuBHOE, palliOHAIBHOE TPOESKTUPOBAHNE KOHKPETHOM CUCTEMBI, €€
MOCJIEAYIONIYIO peann3aluio, COIpoBOXKAeHNE, 00ydeHue nepcoHana. B Hacrosiiee
BpEMSI CYIIECTBYIOT CPEACTBA, KOTOPHIE MO3BOJISIOT HA OCHOBE MOAO0HBIX
cnenuuKaIil aBTOMaTUYECKH T€HEPUPOBAThH MTPOTPAMMBI WU X (PparMeHThI
(nanpumep, CASE-texnosnorun). Takum oOpa3om, pa3paboTka HEIPOTUBOPEUUBBIX U
MOJIHBIX crienu(uKanuii sBIseTcs KitoueBoi 3anadeil. [Ipu pazpaboTke
reonH(popMamoOHHO-MaTeMaTuyeckoi Mmoienn Bocrounoro Ilpuapanss Hamu Obut
UCIIOJIb30BaH SI3bIK SA M €ro METOI0J0THs.

2. KpaTkasi XapaKTepuCTHKA KOMILIEKCA
HHCTPYMEHTAJIbHBIX CPEICTB

B cocTaB koMIIIeKCa CPEICTB, pEATU3YIOIINX OCHOBHBIC TTPUHIIUIIBI
reonH(OpPMaAIMOHHO-MAaTEeMAaTHIYECKOTO MOJICTUPOBAHUS, B HACTOSAIIEE BPEMS BXOJIST
nporpammbl Maplnfo 5, FOXPRO 3.0 u GMS 3.1 . OHr BBIIOTHSAIOT (YHKITUH
co3/IaHus ¥ BeZieHUs 0a3 rpadMuecKuX U CEMaHTUUECKUX JTaHHBIX, MATEMATHYECKUX
MOJICJICH THIPOTEOIOTHUECKIUX 00BEKTOB, a TAKKE MTO3BOJISIOT PEIIaTh HA MOJICIIAX
coJiepKaTeNibHbIE TUIporeoornyeckue 3aaaun. Kpome atoro umeercs Habop
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CEPBUCHBIX CPEJICTB, 00€CTIEYNBAIOIINX OOMEH JaHHBIMHU MEXK]Ty OCHOBHBIMHU
KOMIIOHEHTAMU CUCTEMBI, @ TAKXKe IIPOrpaMMBbl, PELIAOIIUe 3a4a4u CIIPaBOYHO-
UH(OPMAIIMOHHOTO 00CTYKUBaHUS BHEITHUX U BHYTPEHHHX MOJIb30BaTeNeh
cucrembl. Hrke npuBOaUTCS X ONMCAHUE.

Cucrema reoungopmanuonnoro mogaeauposanusa MAPINFO. [[ns coznanus
reonH(opmanmoHHou cucreMbl Boctounoro Ilpuapanss ucnonp3oBana nporpamma
Maplnfo. Cucrema obecrieunBaeT npsMoi JOCTyN K HHPOPMAIIMH, XPAHUMOU B
dbopmatax dBase, Excel, Lotus, ACCESS. Bo3mosxna padota B cetn. Kommiekc
IPEICTaBIIAET HIMPOKUE BOSMOKHOCTH /1711 OPOPMIICHUS BBIXOAHBIX TOKYMEHTOB:
00JIbII0€ KOJIMYECTBO WIPU(PTOB, KOHTPOIUPOBAHUE MacTada, paboTa B pexume
WISIWYG. Cucrema noaaep’uBaeT sS3bIKH MporpammupoBanus MapBasic,
MapCode, co3zganue noiab30BaTeabCKUX «MeHio». [Iporpamma padotaet Oosee yem co
150 kaprorpadpuueckumu npoexusimu. MiMeercst anmapat sl CO3aHUS
MOJIb30BATENIbCKUX MPOCKIUH, 00ECTIEYMBACTCS MHTETPAIUs PACTPOBOTO
M300paKEHUS B BEKTOPHOE U pa3MEIlIEeHHE BEKTOPHOTO CBEPXY PACTPOBOTO.
[TonnepxuBaeTcs BBOJ ¢ IUrUTaii3epa, ckanepa, ¢ cucteM GPS, o pactpoBoii
MOJIOKKE U aJIpECHOE T€OKOANpOBaHUE. IHCTpyMeHTalbHbIE CpeICTBa
o0ecreunBaroT penieHne 3aaad 00padoTku n300paxKeHu, MPOCTPaHCTBEHHOU
CTaTUCTUKH, IPOCTPAHCTBEHHBIX U3MEPEHUH, TeMaTHUEeCKON KapTorpaduu,
rpau4ecKoro aHaiIu3a.

Maplnfo opuenTrpoBana Ha paboTy ¢ Tpad@UUECKUMH TreON300paKEHUIMU B
BeKTOpHOU popme. CructeMoit moaAep>KUBAETCS MOCIOWHOE MPEICTABICHUE
rpaduueckux nqaHHeix. MapInfo paboTtaeT ¢ ToueuHbIMU, IMHEWHBIMY, IOIAIHBIMU
¥ KOMOMHUPOBAHHBIMU TpaQUUECKUMH 00BEKTAMU, C KaXIbIM U3 KOTOPBIA MOXKET
OBITH CBsI3aHA coJiepKaTeapHass nHpopMaIs. I1a HHGOPMAITUS JIETKO
npocmatpuBaetrcs npu padote ¢ ['NC, a Takke UCTIOAB3YyeTCs I pelieHns 3a1a4
CXeMaTu3aluu TUAPOre0IOrMYECKUX YCIOBUI U OATOTOBKH UCXOHBIX TAHHBIX IS
MAaTEMaTHYECKOU MOJIEIIH.

Cucrema ynpasJjenusi 6azamu 1anabix FOXPRO. /115 co3nanus 6a3
ceMaHTU4ecKuX JaHHbIX Boctounoro [Ipuapaiibst u paboThl ¢ HUMH UCTIONB3YETCS
CYB/I (cuctema ynpasnenus 6azamu ganasix) FOXPRO 3.0, 6onee nomHoe
Ha3zBaHue kotopoit - Visual FoxPro 3.0 /M./]. Anmonosuy, 1996]. Cucrema mo3BoJsieT
JIOCTaTOYHO OBICTPO padbOTaTh HA IEPCOHATBLHOM KOMIBIOTEPE C TaOIHUIIAMHU,

coJiep KallliMU MUJUTMOHBI 3anuceil. imeeTcss BO3MOKHOCTh pa3padaTbiBaTh SKPaHbl U
OTYETHI C IOMOIIBIO CTICIIHAIBHBIX MPOSKTUPOBIIIUKOB WM MacTepoB (Screen
Designer u Report Designer), ucnomnssys texnonoruto WYSIWYG — «uto Buguiib,
TO U noxyyaiy. Ipyrumu BaxusiMu ocoOeHHocTsIMU FOXPRO 3.0 sBnstoTcs:

- Konreiinep 6a3w1 nannbix (Database Container), n3BecTHbIN 10,1 a00peBUATYpOi
DBC;

- [Ipencrasnenus (view), KOTOPbIE MOKHO OMPEIETUTH KaK OOHOBIIIEMbIE KYPCOPBI
SQL. OHu npeAoCcTaBiIsSIIOT COBEPIIEHHO HOBBIA METO/I IOCTYIA K JAHHBIM JUISl UX
00paboTKH, co3manus rpaduaeckoro HHTepdeiica Mmoab30BaTeNIs U COCTABICHUS

Pa3JIUMYHBIX OTUCTOB,
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- TexHonOTHS OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.

ITocnenyronue Bepcuu FOXPRO oTianyaroTcs B OCHOBHOM TOJIBKO BO3MOXHOCTbBIO
co3/aBaTh U UCNOJb30BaTh cepepbl COM, a Taxke myOIMKOBaTh MPUIIOKEHUS B
Internet. JIns noctyna k ganasiM Visual FoxPro uepes WEB umerotcs cnenyromue
BO3MOKHOCTH:

- Hoctyn x nanueiM uepe3 ODBC (Open Database Connectivity) u
uHCTpyMeHTaiabHble cpeacTBa WEB-cepBepos, Takue kak Internet Database
Connector mm Allaire ColdFusion;

- Ucnonb3oBanue Visual FoxPro B pesxxume OLE-cepBepa mis peakiinm Ha 3apOCHI
WEB;

- Ucnonp3oBanue mpmioxeHuii Visual FoxPro B kauecTBe cepBepa 0a3bl JaHHBIX s
obpaboTku 3anpocoB WEB-cepgepa.

Onmcanune omgHOM M3 nocieauux Bepenit Visual FoxPro npusogurcs B [basusin,
2001].

Cucrema marematudeckoro moaeauposanuss GMS 3.1. B Hacrosiiee Bpems
OCYLIECTBIISIETCS IEPEBOJL MATEMATUUECKON MOJENH THAPOr€0JOTHYECKUX YCIOBUI
Bocrounoro [Ipuapainbs B popmatsl cuctemsl moaenupoBanust GMS 3.1 — onHoi u3
HauOoJIee COBEPIIEHHON CUCTEMbI MOJIETUPOBAHUS THPOTEOIOTUYECKUX TPOIIECCOB,
uMeroLIel MUPOoKKe (PyHKIMOHAIbHBIE BO3MOKHOCTH. Hke mpuBoaAUTCS €€ KpaTKoe
ONMCAaHKE, COCTABIEHHOE Ha OCHOBE IKCIUTyaTallMOHHOW JOKYMEHTALIMU HAa CUCTEMY.

Cuctema GMS 3.1 npenna3zHadeHa Jyisi MOJCIMPOBAHUS B 30HAX MOJHOTO U
HEIIOJTHOTO HACKIIICHUS JBMKCHUSI TIOI3EMHBIX BOJI U MIEPEHOCA PACTBOPEHHBIX B
BOJIC KOMIIOHEHTOB, MIOCTPOCHUS TUHUN TOKOB U T.1. Komruieke BkiItouaer B ceOs
TaK)Ke CPe/ICTBA KATMOPOBKH MOJICTTH Y BU3yaIM3allUH PE3YJIbTaTOB MOJICTUPOBAHUS,
WHCTPYMEHTHI I CO3/IaHUS TPUAHTYJISAIIMOHHOW HEPETYISIPHON CETH,
KOHCTPYUPOBAHUS TPEXMEPHBIX MOJIEJIEH CTpaTUrpaduu U HEKOTOPBIC IPyTHE
KOMITOHEHTHI. [ToJTHast BepcHs CHCTEMBI COJIEPIKUT TPpaPUUeCKUil TOIB30BATEIbCKHIMA
unrepdeiic u Habop mporpamm - MODFLOW, MT3DMS, RT3D, SEAM3D,
SEEP2D, FEMWATER, UTCHEM, NUFT, PEST, MODPATH.

I'paduueckuii unrepdetic nonenen Ha 10 moxyneit — TIN, Borehole, Solid, 2D Mesh,
2D Grid, 2D Scatter Point, 3D Mesh, 3D Grid, 3D Scatter Point, Map.

Cucrema GMS 3.1 ocBOoeHa 1 aJjanTUPOBaHA B KOMIUIEKC T€OMH(OPMAIIMOHHO -
MaTeMaTU4eCKOTO MoaenupoBanus. Hike mpuBoaAUTCS KpaTKas XapaKTepUCTUKA e
OCHOBHBIX KOMIIOHEHTOB.

Ilpozpamma MODFLOW uMuTHpPYET TPEXMEPHYIO (PUIIBTPALIMIO TOTOKA IPYHTOBBIX
BOJl B TETEPOIr€HHOM M aHU30TPOITHOM cpene. Mcnonb3yeTcss MeTo KOHEYHBIX
paszHocteit. O61acTh, B KOTOPOI MOJEIUPYETCS TIOTOK, alllIPOKCUMUPYETCS
OPTOTrOHAJIBHOM PAaBHOMEPHOM MJIM HEPABHOMEPHOW CETBHIO, BKIIKOUYAIOIIEH CTPOKH,
cToJ01BI U ciou. CIou MOTYT ObITh HAIOPHBIMH, O€3HATTOPHBIMU U HATIOPHO-
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O0e3HanopHbIMU. MOJIeNIb MOXKET YUYUTHIBATh BIMSIHUE HA MOA3EMHBIE BOJIbI
BO/103a00PHBIX CKBAXKMH, 00JaCTel MUTAHUS U Pa3TrPy3KHU, APEH U PA3IUUHbIX
MIOBEPXHOCTHBIX BOJHBIX OOBEKTOB.

Ilpoepamma MT3IDMS uMUTUPYET TPEXMEPHBIN NEPEHOC MO3EMHBIMU BOJaMU
PAaCTBOPEHHBIX B HUX 3arps3HSIOMINX KOMIIOHEHTOB.

Ilpozpamma RT3 D nMuTHpPYET TPEXMEPHBIN NEPEHOC MOA3EMHBIMU BOAAMU TBEP/BIX
Y PACTBOPEHHBIX B HEM 3arpsI3HSIOIIMX KOMIIOHEHTOB C YYETOM XUMUYECKHUX U
MUKPOOHOJIOTUYECKUX PEAKIIHI.

Ilpozpamma SEAM3D uMuTupyeT TPaHCIOPT MOA3EMHBIMU BOJIaMH PAaCTBOPEHHBIX B
HUX KOMIIOHEHTOB C Y4€TOM a3pOOHOI0 U MOCIEIYIOIIEro aHa POOHOTO pa3oKEHUsI.

Ilpozpamma SEEP2D nipenHazHaueHa ISl CO3/IaHUS MUIOCKUX TIJIAHOBBIX U
npO(UIBHBIX MOJENIEN JBUKEHUS OI3EMHBIX BOJ B U30TPOITHOM U aHU30TPOITHOM,
TOMOTE€HHOMW U TeTepOreHHol cpee. MonenupyroTcst HaropHble U 6e3HAOpHbIE
npo(uIbHBIE TOTOKU B 30HE MOJIHOTO Y HEMOJIHOTO HACKIIICHHUS, HATTOPHBIE
IUTAHOBBIE TOTOKH B 30HE MOJHOTO U HEIMOJIHOTO HackleHusa. UMutupyercs padora
TOPU30HTAIBHOTO JpEeHaXa U CKBaXKUH.

Ilpoepamma FEMWATER nipeqnazHadeHa JJi1 MOJEIUPOBAHUS TPEXMEPHOTO
MOTOKA MOA3EMHBIX BOJ| B 30HE IMOJHOTO Y HEMOJIHOTO HACKIIICHUS C yYETOM
u3MeHeHus mioTHocTu punprpyromerocs guounga. FEMWATER ucnons3yet metos
KOHEYHBIX 2JieMeHTOB. Cuctema GMS 3.1 BrirovyaeT rpadudeckuii uHTEpQeEic as
pa6otsl ¢ nmporpammoit FEMWATER. ChopmupoBanHas ¢ TOMOIIBIO CIIEUATBHBIX
CPEJICTB KOHIIETITyaIbHasi MOJIETb THIPOTEOJIOTMUECKOr0 00bEKTa B JaJIbHEUIIIEM
0oTOOpaXkaeTcs Ha TPEXMEPHYIO CeTh B (popMarax, ucnonbzyembeix FEMWATER.
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Bun xoHuentyanbsHOM MOETN THAPOTEOIOTHYECKOro 00beKTa, 0TOOpakeHHOM Ha
TPEXMEPHYIO TPEYTOJIbHYIO CEeTh
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Ilpozpamma UTCHEM nipenHa3zHaveHa JJjisi MOJICIUPOBAHUS IBUKEHUS TT0OJI3EMHOTO
TPEXMEPHOTO TPYHTOBOTO MOTOKAa MHOTO(a3HOTO (IIroK1a, a TaKKe TPaHCTIOpTa
pPacCTBOPEHHBIX B HEM KOMIIOHEHTOB C YYETOM Pa3JIMYHBbIX XUMUYECKUX
IIPEBPAILCHUN.

Ilpozpamma NUFT npenHazHadeHa it MOJAEITMPOBAHUS MHOTO(a3HBIX
HEU30TEPMHUUECKHX MPOILIECCOB BJIAT0- U MACCOINEPEHOCA B 30HE adpanuu. OHa MOXKET
OBITh MCMOJIb30BaHA JIsl UMUTALIMKM UCTIAPEHUSI, KOHJICHCAIIMU BOASHOTO Tapa,
JIBUKEHUS BOJSIHOTO T1apa B 30HE a’dpalivu U T.II.

Ilpozpamma NUFT npenHazHadeHa it MOJCITMPOBAHUS MHOTO(a3HBIX
HEU30TEPMHUUECKHX MPOLIECCOB BJIATO- U MACCOINEPEHOCA B 30HE a’panuu. OHa MOXKET
OBITh MCTOJIb30BaHA JIsl UMUTALIMKM UCTIAPEHUSI, KOHJICHCAIIMU BOASHOTO Tapa,
JBU)KEHUS BOJSHOTO Mapa B 30HE a’pallvu M T.1I.

Ilpozpamma PEST nipenHa3zHavyeHa Jj1sl KaTUOPOBKHU MOJIENH, PEan3yeMOon
MODFLOW. Ilporpamma PEST peanusyet anroputm, KOTOphIi mpuBoauTcs B /bapo
U, 1979; Doherty J., 2000]. Tlporpamma PEST B kauecTBe HCXOTHBIX UCIIOB3YET
JTaHHBIC 4-X OCHOBHBIX THIOB (TEPMHUHOJIOTHS 3aMMCTBOBaHA Y pa3pabOTUYNKOB
nporpammsl) (Doherty J., 2000):

- Qpukcuposannvle 0anHple. ITO JAHHBIE, KOTOPHIE ONPEACIAIOTCI MOAETUPYEMbIM
obbexToM. Hanmpumep, hopma BOJOHOCHOTO TOPU30HTA, MECTOIOIOKEHHE
Pa3TUYHBIX CKBKUH U T.II.

- napamempbul. ITO TaHHBIC, XapaKTEPU3YIOIIHE (GUIBTPAIIMOHHBIE U EMKOCTHBIC
CBOMCTBa MOJIEIUPYEMOI0 00bEKTa - KO3 PULMeHT PuiibTpanuu, KO3PPUIHUEHT
BOoA00T/Aaun. OHU paccMaTPUBAIOTCS KaK aTpUOYTHI CUCTEMBI, pearupyoliei Ha
BHEIITHEE BO3/CHCTBUE. DTU MapaMeTPbl MOTYT U3MEHSTHCS B IPOCTPAHCTBE, OBITH
OTIPEIeNICHBI ISl OJTHOM MM HECKOJIbKUX 00JIacTen.

- 6030eiicmeue. CylleCTBYIOT ITapaMETPhI, KYIPABIISIOIINEY) CUCTEMOMN
(MonmenupyemMbIM 00BEKTOM), HAIIPUMED, IUIOIIAHOE MUTAaHUE, PA3TUIHBIC
MCTOYHUKH U CTOKU, UMUTUPYIOIINE PAO0Ty BO103a00PHBIX U JPEHAKHBIX
COOpYKEHUM, HArHETATEIbHbBIX CKBXXHH U T.11. [Tog00HO mapameTpam,
XapaKTEPU3YIOIIUM CBOMCTBA MOJEIHPYEMOTO O0BEKTA, BO3JCHCTBUE MOXKET
U3MEHSTHCS B IPOCTPAHCTBE.

- ynpaeaaowue 0annvle. JTU JaHHBIC SIBISIOTCS YIPABISIOMIUMHU JI1 YACIEHHOTO
METO/1a, KOTOPBIM PEIIAeTCsl CUCTEMA YPAaBHECHUM.

BrixonHble naHHbIe, MOTy4YeHHBIE B pe3yibTaTe padotel PEST, ucnons3ytores mis
peaaKTUPOBaHUS MapaMeTPOB MOJIEIN THIPOreoIOTnYecKoro 0obekTa (Habopa
UCXOJHBIX AaHHBIX A nporpammbl MODFLOW) B nporuiecce ee uaeHTU(PUKALIUU.

Ilpozpamma MODPATH siBnsieTcst 4acThiO TakeTa 00paOOTKH M BU3yaIH3aI[uu
pEe3yJIbTaTOB MOJIETMPOBAHUS, MOIYUYEHHBIX C TOMOIIbIO TporpaMmMbsl MODFLOW.
MODPATH npennazHayeHa Juisi HOCTPOSHHUS! JIMHUI TOKOB CTAlMOHAPHOTO MTOTOKA
IOA3EMHBIX BOJ. [Iporpamma BeIYMCIAET TPAEKTOPUU JBUKEHHS YACTUL] B IIOTOKE
MOJI3€MHBIX BOJ U 0OTOOpakaeT ux B rpa)uyeckoM BHJIE.
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N306paxkenue auHUM TOKa, chopmupoBanHbix mporpammoit MODPATH

Mooynws Tin ucnonb3yeTcs AJ11 MOACINPOBAHUS IOBEPXHOCTEN € TOMOILBIO
TpeyroyibHOM ceTH. CeTh GOpMUPYETCS IyTEM COEIUHEHUSI HEKOTOPOro Habopa
OTZEJIBHBIX TOYEK, PACIIOJIAralOIIMUXCs B TPEXMEPHOM IIPOCTPAHCTBE, CTOPOHAMU
TpeyrolbHUKOB. [I0BEpXHOCTH MpeACcTaBIsIeTCS HA0OPOM TPEYTOJIbHBIX IpaHe. Tin
MOJKET OBITh UCIIONB30BAH AJI M300paKeHUS TOBEPXHOCTEN PA3IMUHBIX
TEOJIOTMYECKUX TEJI WIM MOBEPXHOCTEN, ONIPEACISIEMBIX MATEMATUYECKUMU
byHkuuamu. BeICOTHI WM Ipyrue nmapameTphl, CBI3aHHbBIE C CEThIO, MOTYT OBIThH
MOKa3aHbl IBETHBIMH KOHTYPHBIMU JIMHUSAMH WIH 3aKpALICHHBIMU 30HaMU. CeTb,
MOCTPOEHHAs C MOMOIIbIO0 MOAYJ s Tin, MOXKET OBITH UCTIONB30BAHA IS
KOHCTPYHUPOBaHUS TeJ WM B Iporiecce GOpMHUPOBAHUS KOHEYHO-2JIEMEHTHON
MOJEIIH.

Mooynws Borehole npenna3HadeH 11 BU3yadu3aluy U PEIAKTUPOBAHUS TaHHBIX 110
ckBakMHaM. CKBa)KUHBI MOTYT COJEPKaTh JaHHBIE MO CTpaTurpaduu u (Uim)
MaTepualbl o pe3yibTaraM onpoboBanus. CTpaTurpaduieckie JTaHHbIE
UCIOJIb3YIOTCS JJIsl IPE/ICTABIICHUS CJI0EB MOPOJI, KOTOPbIE ObUIH BCKPBITHI MPU
Ooypenun. Ciou mopo, 1 n300pakaroTcsi ¢ TOMOIIBI0 KOHTAKTOB U CETMEHTOB.

CerMeHT npecTaBIsIET CIOW, @ KOHTAKT — FPAHUILY MEXIY IBYMs CIOAMHU. KOHTaKTBhI
U CETMEHTBI MOTYT OBITh UCIOIB30BaHbI IIPU KOHCTPYHPOBAHHUH MTOBEPXHOCTEH (C
MOMOIIBI0 MOYJIs Tin), Ten u ceTei AJisi KOHEUHO-PAa3HOCTHBIX MOJeNen
THUAPOTEO0TIOTHYECKUX OOBEKTOB.
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[IpencraBnenne crpaturpaduu MOPO ¢ MOMOIIEI0 KOHTAKTOB M CETMEHTOB

Mooynw Solid npenna3HaveH 111 KOHCTPYUPOBAHHS TPEXMEPHBIX MOJIEIIEH
cTpaTurpaguu THAPOTCOTOTHIECKUX 00 BEKTOB.

TpexMepHasi MoJieTb CTpaTUTPAPUU THIPOrEOIOTHYECKOT0 00bEKTa

OpnwuH pa3 co3ianHasi, Takasi MOJIEITb MOXKET ObITh MHOTOKPATHO HCIIOJIb30BaHA IS
reHepanuy n300paxeHui pa3anuHbix pa3pe3os. C noMoribio Moayds Solid MmoxHO
TaK)X€ PACCUUTHIBATH 00HEM T'€OJIOTHUECKUX TEll.
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N3ob6paxenue pa3pe3oB, CreHeprupoBaHHBIX MoaysieM Solid

Mooyns 2D Mesh ucnionb3yercs Il KOHCTPYUPOBAHUS IBYMEPHOM
KOHEYHODRJIEMEHTHOM ceTu. THCTpyMeHT obecreunBaeT aBTOMaTHIECKYIO TeHEPALIUIO
U pelakTUpOBaHuE ceTH. Takas CeTh CO3/1aeTCs MPU MOJIETUPOBAHUU C TOMOILBIO
nporpammsl SEEP2D, a taxxke B mpouecce KOHCTPYUPOBAHUS TPEXMEPHOU
TPEYTOJbHON CeTH AJI1 OTOOpAKEHUS PA3IMYHBIX TTOBEPXHOCTEH.

Mooynws 2D Grid npuMmeHsieTcs B IPOLIECCE CO3AaHus U PEAAKTUPOBAHUS ABYMEPHBIX
IPsIMOYTOJIbHBIX ceTel. Takue ceTH UCTOIb3YI0TCS B OCHOBHOM JIJISl OTOOpaXKeHUs
MOBEPXHOCTEH U penbeda. ITO OCYIIECTBISAETCS MyTeM UHTEPIOSINY HA CETh U
MOCIIeYIOIIEeTo peTyimmpoBanus (shading).

N3obpaxenue cetu, moctpoeHHoe moayiem 2D Grid

Mooynw 2D Scatter Point ictionb3yeTcst ISl HHTEPIOJSIIIMA HAOOPOB TOUEUHBIX
JAHHBIX Ha peleTKu, ceTu. [loaaepKuBarOTCs pa3IMdHbIe CXEMbl HHTEPIIOJISIIIH,
BKJIIOYAst KpalruHr. IHTeprosisiys UCOoIb3yeTCsl B Ipoliecce MOArOTOBKY U BBOAA
UCXOJHBIX JaHHBIX JJI1 MOAEINPOBAHUS.
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Mooynw 3D Mesh conepxut untepdeiic nporpammel FEMWATER u npennaznauen
JUISL CO3JaHUS U PEJAKTUPOBAHUS TPEXMEPHOU KOHEYHORJIEMEHTHOM ceTh. OIMH pa3
CO3/ITaHHAsI CETh MOKET MUCIOJIb30BATHCS I 3aJaHUsI TPAHUYHBIX YCIOBUHN U
napaMeTpoB B Iporecce MoaenupoBanus nporpammoid FEMWATER.

Mooynaws 3D Grid conepxut unatepdeiic mporpamm MODFLOW, MODPATH,
MT3DMS, RT3D, NUFT, UTCHEM u SEAM3D. Moaynb ucnosb3yercst s
CO3/IaHUsI TPEXMEPHOUN MPSIMOYTOJIBHON CETU. DTU CETH NMpeHA3HAYEHBI JIJIs1
WHTEPIOJISIITUHN, TTOCTPOCHHS TOBEPXHOCTEH, pPa3pe30B U B MPOIECCE MOACTUPOBAHUS
METOJOM KOHEUHBIX Pa3HOCTEM.

Mooynaw 3D Scatter Point nipumMeHsieTCs U1l UHTEPIOJIALUYA HaOOPOB TPEXMEPHBIX
TOUYEYHBIX JJAHHBIX HA CETh UJIHM pelIeTKY. MConb3yoTcs pa3iinuHble METOIbI
UHTEPIOJISIUH, BKIIOYasi KPaUTHHT.

Moodyas Map nipeiHa3HaueH I CO3JJaHUs KOHIIENTYaJbHOW MOJICJIM HA OCHOBE
['MMC-00beKTOB, BKIIOYAIOIINX TOYKH, TUHUU U 30HBI. KOHIIENTYalbHAst MOJEIb
KOHCTPYUPYETCS HE3aBUCUMO OT PEIIETKU UM CETKU. DTO BRICOKOYPOBHEBOE
ONMCAHUE YaCTEH, BKIIFOYAIOIIUX UCTOYHUKH-CTOKH, TPAHULIBI MOJICIUPYEMOM
00J1acTH, 30HBI MUTAHKS U PA3rPY3KHU TPAHCIIUPALMEH, MaTepHraia 30H BHyTPH
Ka)XJ0r0 CJI041 .
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CxemaTu3zanus THAPOTe0JOTHUYECKUX TPaHUYHBIX ycloBuid Boctounoro Ilpuapanbs

TurnoBbie 00beKThI cucTeMbl MojenupoBanus GMS 3.1, ucrosib3yembie [Uist ONUCAHNS TPAHMYHBIX YCIIOBUI: TMHUK
3a1aHus: | - HanmopoB, 2 - MOTOKOB, 3 - peK; 30HbI 3aaHU: 4 - HAITOPOB; TOUYKHU: 5 - BOJ103a00POB

Cucmema ynpaenenusn 6azamu oannvix ACCESS. I1porpamma ACCESS BrinosiHsiet
(GYHKIMU CUCTEMBI yIIpaBJIeHUS 0a30i OnbnuorpaduuecKux OnmucaHui JOKyMEHTOB
1o npobaemaM Apasibckoro peruona. B Hacrosiiee Bpems 0a3a o0CIyKUBaeT B
OCHOBHOM BHYTPEHHHX IOJIb30BaTeNel cucteMbl. [Ipeanonaraercs, 4To B
MEPCTIEKTUBE JOCTYI K JaHHBIM Oy/IeT OpraHU30BaH U 4epe3 ceTh Internet.

ACCESS no3BousisieT NoAIepKUBaTh PEISILIMOHHBIE MOJEIN JaHHBIX. Jlomyckaercs
UCIIOJIb30BaHMUE pa3InyHbIX (JOPM IS BBOJA JIAaHHBIX B 0a3y, Bbllaya UX B BUJIE
otueToB. [IpoexTupoBanue GopM 1 OTUETOB OCYIIECTBISIETCS ¢ TOMOIIbIO MacTEPOB,
KOHCTPYKTOPOB, 3apocoB. KpoMe 3TOro MMErOTCsl Tak Ha3bIBaeMbIe aBTO(OPMBI U
aBTooT4eThl. ACCESS M03BOJISIET UCNIOJIB30BATh TPU SA3BIKA TPOTPAMMHPOBAHUS:

- (SQL - Strctured Query Language) — CTpyKTYpHUpOBaHHBIH SI3bIK 3aPOCOB. DTO
(dbopManbHbIi cTaHIAPTU30BAHHBIN S3BIK BEICOKOTO YPOBHSI, COIEPKALIUI cpeicTBa
HETpoIeAypHOH (HE TPeOYIOIIeH MporpaMMUPOBaHHUS) CTICTIU(UKAIIUN 3aIIPOCOB;

- MaKpOCBHI - 3apaHee CO3JaHHbIE CIUCKU JEHCTBU;

- VBA (Visual Basic for Applicatio) — 00beKTHO-OpUEHTUPOBAHHBIN S3BIK 3aITPOCOB.
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Jlnst opranuzanuu pabotsl ¢ nanabiMu U3 Internet B ACCESS 2000 ucnionbs3yrorcst
¢aiinsl ocodoro Tuna - cTpaHuilbl Joctyna k gaHHbeIM (Data Access Page). Onu
00ecreunBaroT MOJIb30BATENIO JOCTYI K JaHHBIM U PaboTy ¢ HUMHU, TTO3BOJISIOT BECTU
MOKCK U CTPYKTYPHU3AIUIO JaHHBIX B HH(OpMaIIMOHHBIX ceTsX. [lo cBoumM pyHKIMsIM
CTPaHMIIbI JOCTYNA K JAHHBIM [TOXO0XH Ha KIaccuueckue GopMbl U OT4eThI. J{7s ux
co3nganus B ACCESS 2000 ects ciennanbsHbii maket — Data ACCESS Page Toolbox.
C nmoMouipro 3T0oro HHCTpyMeHTa cozaatrorcss HTML-cTpanuiipl, KOTOpbIe coepxkar
nrHamuueckue cchliky Ha naHHbie. ACCESS siBiisieTcs 4acThio IMPOKO
pacnpocTtpanerHoro naketa Mictosoft Office. [Togpo6Hoe onucanue ACCESS
MPUBOUTCS B MHOTOYHMCIICHHBIX MTyOIMKAMIX, Hanmpumep B [yornos I1.10., 2000] n

Ap.

Ilpozpamma paszpavomku WEB-cmpanuy FRONTPAGE. 1Tporpamma
FRONTPAGE npumensiercs ans pazpabotku u conpoBoxacauss WEB-cTpanu, Ha
KOTOPBIX MyOJIMKYIOTCS CBEACHUS MO THAPOTEOJIOTHIECKUM yClIoBUsAM BocTouHoro
[Ipuapanes, npenHa3HaYeHHbBIE AJ11 CBOOOIHOTO PACTIPOCTPAHEHUS.

WEB-cTpaHuiibl CO3Aa0TCS C MOMOIIBIO CIIEIUATBHOTO sI3bIKa (POPMATHUPOBAHUS,
KOTOphIi Ha3piBaeTcs hypertext markup language (HTML). OHu MOTyT BKITFOYATH
TEKCT, M300paKEeHMS, 3BYKH, aHUMaIuio 1 Bujaeo. SA3eik HTML mosket ynutath mr000i
KOMITBIOTEP, €CJTM Ha HeM ycTaHoBiaeH WEB—Opay3ep, npeacraBisironuii co0oi
nporpammy, npeoopasytoniyto nHcTpyKuuu si3bika HTML B Busyanbnyto ¢popmy
mynbTuMenua-gokymenra WEB. WEB- ctpanutisl 00614HO 00BEIUHSIIOTCS B TPYIIIIBI,
KoTopsble Ha3biBaroTcst WEB-y3namu. [lepemenienne or 04HOM CTpaHULbI K APYTOU
IPOUCXOJIUT C TOMOUIBIO LHIEIYKOB HAa TUIEPCCHUIKAX, KOTOPbIE MOTYT OBbITh
MPEICTaBIICHBI CIOBaMU WK u3o0paxeHusMu. [llenknyB Ha runepcchiie, MOKHO
nepent Ha apyryro WEB-cTpanumy.

B npornecce pazpaborku WEB-y31a onpenensroT 11eu ero Co3/1anusl, INIaHUPYIOT
CTPYKTYPY, JJIsl KaXKJ0M CTPAHUIIBI MUIITYT TEKCT, MO0UpatoT rpaduKky U IpyTHe
AJIEMEHTBHI.

Ha navansHo# cTraauu pazpabotkun WEB-y371a, npu onpenenennn mnenei, 00bIaHO
YTOYHSIIOT, JUIsl KOTO CO3/1a€TCS CaliT, KaKyl0 HMEHHO MH(DOpPMAIUIO MPEANoIaraeTcs
Ha HEM MOMEIATh, KaKHe PeCypchl (JIeHEKHbIE, BPEMEHHBIE) MOTYT OBITh 3aTpayeHbI
Ha €ro pa3pabOTKy U IKCILTyaTalHIo.

[Tpu npoeKkTHpOBaHUM CTPYKTYPHI CaiiTa yTOUHSIOTCS CBEJEHUS, KOTOpBIE
npeanoaraercs onyoaukoBaTh. [locie 3Toro gaHHble pa30UBaIOTCS Ha JIOTUYECKHE
rpynnsl. Onpezensercs, ckoabko WEB-cTpanuil Heo0X0AUMO JUIsl KaXk10Tr0
noJpaszena, Kakyro HHQOpMaIHIO T0JKHA COAEpPKaTh KaXKasi CTPaHMIIA.
[TpoaymbIBaeTCsl cucTEMa UX CBSA3BIBAHMSI C IOMOIIBIO TUIIEPCCHUIOK.

3arem BhbINONHsIETCS paboTa Hax Au3aiiHoM WEB-cTpanuis! (onpeneiaeHue cTuis
nyOIuKaluu, CTUIIS HepapXuu, pazMepa mpudra, moAroTOBKY rpaduKu U T.11.).
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[Tocne 3aBepiieHns MPOSKTUPOBAHMS MPUCTYNAIOT K (POPMUPOBAHUIO cailTa ¢
nomotibio FRONTPAGE. B cocTaB 3T0#1 mporpaMMbl BXOJAUT TPU OCHOBHBIX
KOMITOHEHTA, MpeAHa3HAYEHHBIX JJIA co3anus u oocnyxxuBanus WEB-y3na: WEB-
cepBep, FRONTPAGE EXPLORER u FRONTPAGE EDITOR.

FRONTPAGE xpanut WEB-y31161 Ha KOMITBIOTEpE, HA KOTOPOM padoTaeT
nporpamma-cepsep. C nomombsto nporpaMMsel FRONTPAGE EXPLORER co3naercs
WEB-y3en u usmensiercs ero crpykrypa. Coznanvie WEB-cTpaHu1| BEITIOIHSIETCS €
nomotibio FRONTPAGE EDITOR.

[Hoapo6noe onucanue npuemoB padboTel ¢ FRONTPAGE npuBoaurcs, Hanpumep,
B [Microsoft FrontPage 98. Illae 3a wazom, 1998].

Cepeucnuvie npozpammot. CepBUCHBIC POTPAMMBI pealu3yIOT (YHKIIMU 0OMeHa
JTAHHBIMU MEXKIY OTJIeIbHBIMU KOMIIOHEHTAMU CUCTEMBI, a TAaKXKe 3aJa4u CIPAaBOYHO-
UH(OPMAIIMOHHOTO 00CTyKUBaHUS BHYTPEHHUX ToJb30Barene. imenHo stu
IporpaMmbl 00ecTieunBaloT 3PPEeKTUBHYIO pabOTy MOJIb30BaTENIel C CUCTEMOM B
npolecce reonH(popMauoOHHO-MaTEMAaTUYECKOTO MOIETUPOBAHMSL.

Komnaexc annapamnuuix cpeocme. CricreMa reonHpopMaIioHHO-MaTeMa-THYECKOTO
MOJIETTMPOBAHUS TUIPOTE€O0JIOrMYECKUX ycinoBuid Bocrounoro [Ipuapanes
ycta”oBiieHa B UnctutyTe ruaporeonoruu u ruapodpuszuku MOH PK B JIabopaTopuu
MOJIEJIMPOBAHMS U TUAPOAMHAMUKHU. VIcrionb3yeTcsl anmnapaTHbIi KOMILIEKC,
COCTOSIIIHI U3 cepBepa U 5 pabounx cTaHuid. OyHKIMH paboduX CTaHIUN
BeINONHSAIOT kKoMmmnbioTepsl PIII-PIV, mpoueccops! kKoTopbix paboTaroT Ha YacTOTax OT
800 MI'L] no 3.0 I'TLL. OneparuBnas namsts 128-512 M6. Cepsep — HP NetServer
LC 2000 PIII. Bce mammnabl 00beTUHEHBI B OJJHOPAHTOBYIO JIOKAJIBHYIO CETh,
poIyCcKHast crnocoOHocTh kKoTopoit 100 M6/c. Kpome 3T0T0 B COCTaB KOMILIEKCA
BXOJIUT HECKOJIbKO PUHTEPOB (LIBETHBIE U YepHO-Oenbie) hopmaTta A4-A2, a Takxke
1BeTHOM cTpyitHbIi mortep HP DJ 500 dopmara AO. Cesizb ¢ INTERNET
OCYILIECTBIISIETCS 10 BBIJEICHHOMN JIMHUU.

3. MeToauka co31aHusA reOnNH(POPMAIUOHHO-
MaTeEMATHYEeCKOU MOJIEJIH

['eoundopmanmoHHO-MaTeMaTHYECKE MOEIH, CO3aBaEMble KaK OCHOBA CHCTEMBbI
yIpaBJIeHHsI palliOHATbHBIM HCIIOIb30BAHUEM BOJAHBIX PECYPCOB, MOTYT
IKCILTyaTHUPOBATHCS JOCTATOYHO JUTUTENLHOE BpeMsi. B KoMIIeKe BBOATCS
3HAYUTEJbHbIE 00bEMBI ONIEPATUBHBIX JAHHBIX 00 00BEKTE MOJEITUPOBAHUS U
IPOTEKAOIINX Ha HeM npoueccax. [lociaeaHre MHOTOKPATHO UCTIONIb3YIOTCS st
YTOYHEHUSI MOJIEIH, TIOJIZIEP>KaHUU €€ aJICKBATHOCTH U3MEHSIOIINMCS TPUPOTHBIM
ycinoBusM. VcxonHble TaHHbIE AJ CO3[JaHuUs U IKCIUTyaTallud MOACNIN
IpEeCTaBIAIOTCS B rpaduueckoi u cemantuueckoit popme. Ilocne coorBercTByromeit
00pabOTKH OHU KOHBEPTUPYIOTCS B MACCUBBI TAPAMETPOB, KOTOPHIE 00pa3yIoT
BHYTPUMAIIMHHYIO HH()OPMAIIMOHHYIO 0a3y CUCTEMBI MATEMATHUYECKOTO
MozienupoBaHusl. Pe3ynbTaTsl MOJIETUPOBAHUS B CBOIO OUEPEIb U3 YHUCIOBOU (POPMBI
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npeoOpaszyroTcs B rpadUuecKyo, yA00HYIO 71 TTOCISAYIOIIETO aHaIu3a u
UCTIOJIb30BaHUS CTICUATMCTAMU. Y YUTHIBAS BHIIICU3IIOKEHHOE, TPEICTABISIETCS, YTO
uH(popMaIloHHas 0aza reonHPOPMalMOHHO-MATEeMAaTUYECKOW MOJIENTH B 0011IeM
ClTy4ae JIOJDKHA BKITFOYATh B C€0SI TP KOMIIOHEHTHI:

- 0a3y NepPBUYHBIX CECMAHTHYCCKUX JAHHBIX;
- 0azy rpaduuecKux JaHHBIX;
- a3y MaTeMaTHYECKHUX MOJICIICH.

Mexay KOMIIOHEHTAMH C TIOMOIIBIO CIIEIUATBHBIX MPOrPAMMHBIX CPEJICTB
HE0OX0uMa OpraHu3anus OOMeHa TaHHBIMH.
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CtpykTypa nHMOpPMAIIMOHHOMN 623kl CUCTEMBI T€0H(OPMAIIMOHHO-MaTEMaTHIECKOTO
MOJIETTUPOBAHMUS

[Ipenanonaraercs, 4TO KOMIUIEKC TOJHKEH paboTaTh cleayomumM oopa3zomM. Bes
ceMaHTH4eckas nHpopmaius o0 00bEKTe U MPOTEKAIOIIEM Ha HEM MpoIeccax
BBOJIUTCSI B CUCTEMY (C KJIaBHATYyPHhI, C IPYyTUX WHPOPMAITMOHHBIX CUCTEM, C CHCTEM
ABTOMATH3WPOBAHHOT'O MOHUTOPHHIA). ITO COOTBETCTBYIOIIUM 00Opa3oM
CTPYKTYPHU30BaHHBIE ONMCAHUS CKBAXUH, ITyP(OB, KOJOAIEB H T.II., pe3yIbTaThl
Pa3JIMYHBIX OMPOOOBAHUMN, PA30BBIX 3aMEPOB, CTAIIMOHAPHBIX HAOIIOACHUHN U T.1.
[Tocne nepBUYHOI 0OOPAOOTKHM ATH CBEICHUS 3aMUCHIBAIOTCS B 0a3y CEMAaHTHUYECKUX
naHHbIX. KapTorpadgudeckas nadopmarus ¢ mOMOIIbIO CIISIUATBHBIX YCTPOUCTB
BBOJIUTCS B 0a3y rpaduiyeckux JaHHBIX. B COOTBETCTBUHU ¢ 3aaHHOM
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MPOCTPAHCTBEHHO-BPEMEHHOM CXeMaTHU3aIluel U C Y4eTOM OCOOEHHOCTEM
UCIOJIb3YEMbIX MPOTPAMMHBIX CPEACTB HA OCHOBE CBEJEHUH, XpaHAMXcs B 0azax
CEMaHTUYECKUX U IpaUIeCKUX TaHHBIX (POPMUPYIOTCS MAaCCUBBI
ruporeosiornueckux nmapamerpos. [lociennue 3anucsiBatoTcs B 6a3zy Mojeneit u
UCIIOJIb3YIOTCS B IIPOLIECCE MOJIETUPOBAHMUSI, PE3YIbTATHI KOTOPOTO B U(POBOIA
¢dopMme HakaruIMBalOTCA B 3TOM ke 6a3e. C MOMOIIBIO CIIEUAIBHBIX TPOrPaMMHBIX
CPEZICTB MAaCCHUBBI ITApaMETPOB KOHBEPTUPYIOTCS B (opMaThl rpaduueckoi 6a3bl
JAHHBIX, TIOCJIE YETO MOTYT IIPOCMATPUBATHCS, PEAAKTUPOBATHCS, a 3aTEM
UCTIOJIb30BaThCS IS IOCTPOCHHUSI PAa3JIMUHbBIX COBMEIIEHHBIX KapT. J{is

3(PEeKTUBHOTO yIIpaBICHHUS MPOIECCOM MOJCITUPOBAHUS CIICIIHATHCT-MOICTHPOBIITUK

JOJIKEH TaKXKe UMETh BO3MOXKHOCTh TPOCMATPUBATh UCXOJIHbIE CEMaHTHUECKHE
JaHHbIE, PEIAKTUPOBATh UX, IPE0OPa30BLIBAThH B rpaduueckyto popmy, 6osee
yn0o0Hy10 A1 aHann3a. OyHKIMOHAJIbHAS CTPYKTYpa CUCTEMBI, CITIOCOOHAs
peanu3oBaTh OCHOBHBIE PUHIIUIIBI T€OMH(OPMAIIMIOHHO-MATEMATHUYECKOTO
MOJIETUPOBAHMS THPOrEOJIOTUYECKUX OOBEKTOB MTPUBEJEHA HA PUCYHKE.
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AHanu3 1 cxemaTu3alus UAPOTreoIornueckux yciaoBuil (Al) T0KHBI BBIMOIHSATHCS

C Y4ETOM LIeJIEH U 3a1a4 MOJenupoBanus. B pesynbrare co3gaercs

THJIPOJIMHAMHUYECKAsI CXEMa U KapThl CIIEHUATIbHBIX THAPOT€0I0rHYECKUX
napaMeTpoB, KOTOPBIE UCTIONB3YIOTCSA B KAU€CTBE UCXOIHBIX TAHHBIX IS
dbopmupoBanus u uaeHtupukauuu moaenu (A2). Ha npouenypy ¢popmupoBanus u



UACHTU(PUKALUYA MOJCIIA OKa3bIBAIOT BIMSIHUE TAKXKE 1IEJU U 33]Ja4l MOJICIIMPOBAHUSI.
B pesynbTare coznaercs oTkanuOpoBaHHas MaTeMaTU4yecKas MOJEIb, KOTOpas
UCIIOJIb3YETCS JIsl pELISHUs coiepKaTeNbHbIX 3a1a4 (A3). B mpoiiecce BBITIOIHEHUS
UACHTU(PUKALIUA MOJEIIA MOXKET ObITh MPUHATO pellieHue 00 U3MEHEHUH MPUHIIUIIOB
CXeMaTH3aluu THIPOre0IOrMUYeCKUX YCIOBUNM U TOBTOPHOM BBIMOJHEHUHU IPOLETYPHI
Al. Utorom pemieHus coaepxaTebHbIX 3a1a4 Ha Mo (A3) TOJKHBI OBITH
o(opMIICHHBIE PE3YIbTaThl. BMECTO 3TOr0 MOXKET ObITh MPUHATO pelIeHue 00
M3MEHEHUH MaTeMAaTHUYeCKOW MOJIeNN U (WJIM) IPUHIIMIIOB CXEMaTU3ALUH

TUAPOTCOJIOTNICCKUX YCHOBHﬁ.

Cmpykmypa (hynkyuil ananuza u cxemamuzayuu 2uOpPo2e0n02uidecKux

YC106uil IpUBEEHA HA PUCYHKE.
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Al. Crpykrypa HyHKIIUH aHATHU3a U CXeMaTH3AIMH THIPOTCOJIOTUISCKUX YCITOBUMA

s peanuzanuu pyHkuuu Al.1 He06X0AMMO OpraHU30BaTh COOP UCXOTHOM
uH(pOopMaInK, ee OIIEHKY, IOArOTOBKY U BBOJ B 0a3y CEMaHTUYECKUX U TpadUuecKux

JIAHHBIX.

BBenennsbie B rpaduyecKyo U CEMaHTHUECKYIO 0a3bl JAHHBIX CBEJCHHUS MOCIIE UX
MPOBEPKH U PEAAKTHPOBAHUS UCIIOIB3YIOTCS B IIEPBYIO OUEPEAb A H3yUECHUS
TUAPOre0IOrHYECKUX yCIoBUH. [Ipu 3TOM onpenenstorcs npuMepHble TPaHULIbI
MOJIEIUPYEMOM TEppUTOpUH. BhINONHAETCA €€ pallOHNPOBaHUE MO YCIOBUAM

dbopMHpoBaHUs peKUMA MOA3EMHBIX BOJI M BOJIHOTO OallaHca, XapaKTepy rpaHull U
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TPAaHUYHBIX YCIOBHUH, JINTOJIOTHYECKOMY CTPOEHUIO U T.1. ITOrom siBisieTcs cxema
TUAPOre0JIOrHYECKOro palOHUPOBAHUS U €€ onrcanue. PaiiloHnpoBaHue
BBITIOJIHSETCS 00513aTENBHO € YUETOM IIeJIEN U 3a]1a4 MOJIETIUPOBAHHUS.

Jnis peanuzanuu GyHkiuii A.1.2 cucrema 10KHA 00ecieunBaTh BO3MOKHOCTD
BBIITOJIHEHUS TUAPOr€0JIOrOM-MOISIIUPOBIIMKOM JIETAIBHOTO aHAIN3a
TUAPOre0JIOrHYECKUX YCIOBUHM UCCIEAYEMOUN TEPPUTOPHUH. 3a/1ada CXEMATU3ALUN —
MaKCHUMAaJIbHO YIIPOCTUTH TUAPOTE0IOTUYECKUE YCIOBHUS, YUECTh TOIBKO T€ (PaKTOPHI,
KOTOPBIE CYIIECTBEHHO BIUSIOT HA UMUTHpPYEMBIE mporiecchl. [Ipu 3ToM HE00X01uMO
UCIIOJIb30BaTh CHEIHAIbHbIE KPUTEPUH, TO3BOJISIONINE KaYECTBEHHO U
KOJIMYECTBEHHO OLIEHUBATh JOIYCTUMOCTb 3TUX YIPOILEHUN, BBIUUCIATD
MOTPEIIHOCTh, KOTOPask IpHu 3ToM Bo3HuKaeT/l asuu UK., 1980; 1988]. Ha sTom
JTarne J0JKHA ObITh BHIOpaHA MOJENIb UMUTUPYEMOTO MpoIiecca U CXeMaTU3UpOBaHa
o01acTh reoUIbTPALIUN, UTOTOM SIBISETCS THIPOJMHAMHUYECKAsl CXEMa U ee
ONMCaHMUE.

[Ipouiecc cxemaTu3auu MOACIUPYEMON 00JIACTH MOKHO YCIIOBHO pa3OUTh Ha
CJIEIYIOIIUE ITAIbIL:

- [TocTpoenue m1aHoBOM rUAPOAUHAMUYECKON CXEMBI.

- [IocTpoenue ruipoAMHAMUYECKON CXEMBI B pa3pese.

- [TocTpoenune TpexMepHO MOJENH CTPYKTYPhI TUAPOT€OIOTUIECKOTO 0O0BEKTA.
- Bri0op mara anmnpokcuManuy MOAEIUPYEMOro MPoIiecca BO BpEMEHHU.

- Onpenenenue TpeOOBAHUM K 1IAry anmpoKCUMAIMU MOJEIUPYEMOi 00JIacTH B
IUTaHE.

s peanuzanuu pyHkiuu A.1.3 cucreMa 10KHA 00ecieunBaTh OCTPOEHUE
KOMIUIEKTa KapT CHEIUANbHBIX THIPOre€OIOTUYECKUX TapaMeTPOB B
aBTOMaTU3UPOBaHHOM pexume. OT cofepKaHus KapThl CYIIECTBEHHO 3aBUCUT
METOJIMKA €€ MOCTPOCHUS U OJIX0] K aBToMaTu3anuu. C U3BECTHOH J0yen
YCJIOBHOCTH MOKHO CUHUTATh, YTO KAPThI OTOOPAXKAIOT: CBOMCTBA BOIOBMEIIAIOIINX
nopoA (ko3 puireHTs! GUIbTpaLu, FPaBUTAIIMIOHHON BOAOOTAAUN, COPOLIMOHHON
eMKOCTH, pacIipe/ie]IeHus 1 T.I1.); CBOWCTBA MOJI3€MHOI BOJIbI (J1aBJIeHUE UITU
abCOIOTHAs OTMETKA YPOBHS, TEMIIEPATYPa, KOHIIEHTPAIIUU PACTBOPEHHBIX B BOJIE
KOMITOHEHTOB H T.II.), IPOLIECCHI B3aUMOIEHCTBUS MOJEIUPYEMOTO OOBEKTA C
OKpy>karole cpenoi (MHPUIbTpanus aTMOCc(EepHBIX 0CATAKOB, UCIIAPEHUE C
OTKPBITOI BOJITHOM MOBEPXHOCTH, Pa3rpy3Ka pOAHUKOBBIM CTOKOM, IKCILITyaTallus
MOJI36MHBIX BOJ BOJI03a00PHBIMH COOPYKEHUSIMU, APEHAXK U T.I1.), & TAKKE
HEKOTOpPbIE HMHTErpajbHbIE IOKAa3aTeNt, XapaKTepU3YIOLIe CBONCTBA BbIIEIEHHBIX
cJ10eB (BOJONPOBOJMMOCTb, YIIpyTasi BOJOOT/Aaya IJ1acTa, MOIHOCTb, U T.I1.). s
OTOOpaKEHHUS Ha KapTax 3HAYCHHI mapaMeTpoB, KOTOPbIE U3MEHSIOTCS B
IPOCTPAHCTBE HEMPEPHIBHO U 3aKOHOMEPHO, UCTIOIb3YIOT U30JIMHUU.

Jlist oToOpakeHus Ha KapTaxX 3HAUYCHUI MapaMeTpOB, KOTOPHIE MOTYT U3MEHSTHCS
CKauyK00Opa3HO, UCTIONB3YIOTCS 30HBI. C KaXK10i1 30HOU CBSI3BIBAIOTCS 3HAUCHUS
apaMeTpoOB, a TAK¥KE 3a4at0TCsI HHTEPBaJbI UX JOIMYCTUMBIX U3MeHeHU. KapThl
apaMeTPOB CTPOSITCS ISl KayKJOTO CJI0s1, BBIIEJICHHOTO B pa3pese.
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Dynkyuu opmuposanus u uoeHmuPuUKAyUU MamemamueckKux
Mo0eneil TIOKa3aHbl HA PUCYHKE.
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A2. Ctpykrypa pyHKIui GOpMUPOBAHUS U UACHTU(PUKALIUA MATEMATUYECKON
MO/JIENH

B pesynbTate BeImonHEHHUS 3TUX QYHKIUN JOMKHA OBITH CHOPMHUPOBAHA U
oTKanuOpoBaHa MaTeMaTHUECKasi MOJIETb UCCIIEyEMOTO THIPOTeOIOTUYECKOTr0
00BEKTA.

Dopmuposanue HabOPO8 UCXOOHBIX OAHHBIX — ITO ONEpaIus IPeoOpa3oBaHUS
coOpaHHBIX UCXOTHBIX JAHHBIX B ()OPMATHI, HCTIOIb3YEMbIE CHCTEMOM
MaTEeMaTU4YECKOTO MojienupoBanus. TpeboBanus Kk popMaTaM 3aBUCAT OT
0COOEHHOCTEW CHCTEMBI MATEMATUUYECKOTO MOJEIMPOBAHNS, BXOIAILEH B KOMILJIEKC.
B Habop 10mKHBI BXOAUTH TaHHBIE TIO TEOMETPUH BBIICIICHHBIX B MPOIIECCE
CXeMaTH3alliu IIaCTOB, CBEJICHUS M0 HAOII0JaTeIbHBIM TOUYKaM, B KOTOPBIX
KOHTPOJIUPYETCSl COBNAJACHUE BBIYUCIISIEMBIX HA MOJIETN MapaMeTPOB C (PaKTUUECKU
3aMEpEeHHBIMU 10 Pe3yJIbTaTaM MOJIEBbIX WIH J1a00paTOPHBIX paboT, a TAKXKE PacXo/Ibl
AKCIUTyaTallMOHHBIX CKBAXHH, YPOBHH BOJIbI B BOJIOEMAaX U BOJOTOKAX,
KOHLEHTPALMH 3arpA3HAIOIIMX BEIIECTB B ICTOYHUKAX U T.11. DOpMUpOBaHUE
HaOOPOB UCXOAHBIX JAHHBIX JOJKHO OCYIIECTBISATHCS B aBTOMAaTU3UPOBAHHOM
peXKUME C OMOIIBIO CIIEIUATBHO pa3padaTbiBA€MbIX JIJISl 3TOTO MPOTPaAMMHBIX
CpPEICTB.
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Ilocmpoenue konyenmyanvnou cxemvi. KoHIIENTyallbHast CXEMa SBIISIETCS
OTOOpaXEHUEM TUIPOIMHAMUYECKON CXEMBI CPEICTBAMU CUCTEMbI MATEMATUYECKOTO
moaenupoBanus. Kak v runpoannaMudeckas, OHa BKIIIOYaeT B ce0s TUTAaHOBOE U B
paspese u300pakeHne KOHIIETITYalIbHOM CXEMBI, a TAaKXKE N300paKEeHUs KapT
TUAPOTEOJIOTHIECKHUX MTapaMeTPOB B popMaTax CHCTEMbI MOJICTUPOBAHUS.

YucnoBble MOJENH KapT FMAPOTE€0IOrHYECKUX MapaMeTpoB, XpaHsiiuecs B 0ase
rpadu4ecKiX JaHHBIX, JOJDKHBI OBITH TPe0Opa3oBaHbl B (HOPMAThHI CUCTEMBI
MaTeMaTH4ecKOro MojaenupoBanus. Eciau HyxHbie QakTorpaduyeckue CBeICHUS B
0a3e JaHHBIX OTCYTCTBYIOT, TO OHU Ha 3TOM 3Tale J0KHbBI ObITh JOTIOTHEHBI
HKCHEPTOM-MOAETUPOBUIMKOM Ha OCHOBE aHalln3a KOCBEHHOU HH(POpMAIIUU UITU
IPUHATHI 110 AHAJIOTUH C JPYTUMH, O0Jiee N3y4eHHBIMH 00bEKTaMU U T.I1.

Annpoxcumayus no npocmpancmaey u epemenu. J1jis npeodpazoBaHus
KOHLEMNTYaJIbHON CXeMbI B (DUIIBTPALIMOHHYIO HEOOXOAUMO 33/1aTh CETOUHYIO
anIpoOKCUMAIMIO0 MOAEINPYEMO 00J1aCTH B IPOCTPAHCTBE (B IJIAHE U pa3pese),
BBITIOJTHUTH allIPOKCUMAITUIO MOICIIMPYEMOT0O MPOIlecca BO BpEMEHU U OTOOPa3HTh
Ha MPOCTPAHCTBEHHO-BPEMEHHYIO CETh BCE MCXOIHBIC JaHHBIE (KOHLIETITYaIbHYIO
CXeMY, KapThl TUAPOTE€OJIOTHUECKUX MTApaMETPOB U HAOOPHI UCXOAHBIX TAHHBIX ).

AnmnpoxkcuManus 1o NpoCTPAHCTBY JOJIKHA BBIMOJIHATHCS C yU€TOM OCOOEHHOCTEN
BBIOMPAEMBIX MPOTPAMMHBIX CPEJICTB U METO/Aa perieHus 1uddepeHIrnanIbHbIX
YPaBHEHHM, OMHUCHIBAOIIMX UMUTHUPYEMBII IpoLecc. ANNPOKCUMALIHS
MOJIENTMPYEeMOi 00JIaCTH B pa3pe3e OCYIIECTBIISIETCS HA OCHOBE CBEACHUI O
T€OMETPHUH BBIICIICHHBIX CJI0€B (UCTONB3Ys a0COMIOTHBIE OTMETKH MTOBEPXHOCTH
3€MJIM ¥ TIOJIOIIB BBIJICJICHHBIX CJIOEB), IPEJICTABICHHBIX B KOHLIETITYaIbHOU CXEME,
WM BBITIOJIHSIETCS] MOJICTIMPOBIIMKOM TaK e, Kak U JUIsl INTAHOBOM ceTH (T.e.
ONMCBIBAETCS C MOMOILBIO IEPEYNCIIEHHBIX BBIILIE TAPAMETPOB).

I[J'IH OCYHICCTBJICHUS alITIPOKCUMAIIUU MOACIIMPYEMOT'O ITPOICCCa BO BPCMCHU
HCIIOJIB3YIOTCA PE3YIIbTAThI CXEMATU3AIIUHN - BPEMS, KOTOPOC IIPUHUMACTCS 3a HAYaJI0
mponecca MOJACINPOBAHUA, KOJIMICCTBO U JJIMHA CTPECCOBLIX IICPHOI0B. Ka;m:mﬁ
CTpCCCOBLIfI nepuona B ¢jiydac HCO6XOI{I/IMOCTI/I JOJIZKCH p8.36I/IBaTI>CSI Ha HCKOTOPOC
KOJIMYCCTBO HIAroB AJIA 3allMCH PE3YJIbTATOB PCIICHUA 3aJa4M Ha KaXXI0M U3 HUX.

I'enepayus ¢punempayuonnou cxemol. GUnbTpalmoHHasi cxeMa MPeACTaBIIeT COO0M
0TOOpaXE€HNE KOHIIENTYaJIbHOM CXEMbI Ha MTPOCTPAHCTBEHHYIO U BPEMEHHYIO CETh.
OubTparmoHHas cXeMa JOJKHA TeHEPUPOBAThCS CHCTEMON aBTOMaTu4ecKu. [1pu
ATOM TaK)K€ BBITTOJHSACTCS MHTEPIOJSAIMS B SUCHKH TPOCTPAHCTBEHHON U BPEMCHHOM
CETHU U Pe3yJIbTaThl MPEACTABISAIOTCS B (hopMaTax, UCIOJIb3yEMbIX BRIOpaHHON
nporpamMmoii MoaenupoBaHusi. C TOMOIIBIO CIIEUATBHBIX TPOTPAMMHBIX CPEJICTB
JOJDKHA TaKKe OCYIIECTBISITHCS (popMaibHAsi MPOBEPKa MCXOIHBIX JAHHBIX U UX
peIakTUpOBaHUE B CIydae oOHapykeHus ommOoK. ['eneparus GuibTparmoHHON
CXEMBbI U MHTEPIIOJIAIMS TapaMEeTPOB B y3JIbI TPOCTPAHCTBEHHON M BPEMEHHOW CETH
3aBEPIIAIOT ATl CO3AAHUSI MAaTeMaTHUYECKOW MOJICIIH.
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Kanubposxa mooenu. KambpoBka sSBISETCS BAXXHEHUIITAM 3TAllOM MOJEITUPOBAHUS U
BBITIOJIHSAETCS JUISl I0Ka3aTeNIbCTBA aIEKBATHOCTA MOJEIIN IPUPOAHBIM YCIOBUSIM.
WNHorna TepMuH «kalnOpOBKay 3aMEHsETCA Ha APYTod — «MACHTU(GUKAIIMS MOJIEITH
MyTeM pelIeHHs Ha HeW cepuu oOpaTHBIX 3a7aw». B mpoliecce mpoBeneHus
UACHTU(PUKALNU TOJKEH OCYUIECTBIISATHCS 0100p apameTpoB Moaenu. Jlis
TUIPOAMHAMMYECKUX 3a/1a4 TAKUMH [TapaMeTpamMHu SIBISIOTCS IIOLaIHOE MUTAaHUE,
ko3 puLMeHTs! GUIbTpaLUU, YyIPYrold U TPABUTALIMOHHON BOJIOOTAAYH U T.1. [
3a/1a4y IepPEeHOCca PACTBOPEHHBIX B BOJE KOMIIOHEHTOB — KO3 (ULIUEHTHI
T'UIPOAMHAMUYECKON TUCTIEPCUH, COPOIIMOHHOM €MKOCTH, KOHLIEHTPALluU
PacTBOPEHHBIX B BOJI€ KOMIIOHEHTOB HETIOCPEACTBEHHO B UICTOYHHKE (€Ciin ee
HEBO3MOXHO 3aMEPUTH ONBITHBIM ITyTeM) U T.1. KauecTBo pemienust oOpaTHbIX 3a1a4
JIOJDKHO OLIEHUBATHCS MO PSly KPUTEPUEB U OTPAHUYEHHM - TUHAMUYECKHX,
JTUATHOCTUYECKUX, PU3NYECKOTO MPABAONOA00HS, KOTOPBIE OMPEACISIOTCS
skcniepTom — moaenuposiukom (I'asuu N.K., 1980, 1988).

CrpykTrypa QyHKIMA KanuOpOBKUA MOJENY MTOKa3aHa Ha PUCYHKE.
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A 2.5. CtpykTypa QyHKIMIA KaTMOPOBKU MOJEIH

OOBIYHO B KAYECTBE KOHTPOJIBHBIX TOUEK MCIOJIb3YIOTCS PEKUMHBIC UITH
pa3BeJOYHbIEC CKBAXUHBI. MOJIETMPOBIIUK JIOJXKEH UMETh BO3MOXKHOCTh BBIOpATh B
Ka4yeCTBE KOHTPOJIBHBIX TOYEK BCE, WIIHA TOJIBKO TE€ U3 HUX, KOTOPBIC OH CUYUTAET
nocToBepHBIMU. [lepen Havamom KaTMOpOBKH MOJIENI HEOOXOIUMO MTPUCBOUTD
oI0MpaeMbIM MapaMeTpaM HEKOTOpbIe HadaJIbHBIE 3HaUeHUs. UeM OnKe 3TH
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3HaYeHUus OyIyT K UICTUHHBIM, TEM BBIIII€ BEPOSTHOCTDH ycrexa. HauanbHbie 3HaUeHUS
1o10MpaeMbIX NapaMeTPOB JOKHBI IPUCBAUBATHCSA 10 PE3YJIbTAaTaM OIBITHBIX
OTIPEICICHHH - TIOJIEBBIX U (M) TabopaTOpHBIX. B ciiyuae oTCyTCTBUS DKCTIEPT-
MOJIETTUPOBILIKK JIOJKEH UX 337aTh HA OCHOBE aHAJIN3a KOCBEHHBIX JAHHBIX,
UCIIOJIb30BaHMS METOJIa aHAIOTUH U T.11. UTHCTpyMEHTa IbHbIE CPEACTBA IOKHbI
o0ecrneunBaTh JOCTYN MOJAETUPOBIINKA K HYKHOU JJIsl IPUHATHUS PELICHUS
uHdOpMaIK, MPEACTABIATH €€ B popMe, YTOOHOMU IJIsI BOCIIPUSTHS U aHAIH3A.

Jlnarma3oHbl BO3MOKHBIX N3MEHCHHUM 3HAYEHUN MOJOMPACMBIX ITAPAMETPOB 3a4aI0TCS
JUIS1 OLICHKH CTETICHU T'€0JIOTMYECKOTO COOTBETCTBUS MOJICIIA PEaTbHOMY OOBEKTY.
HauanbHble 3HaUeHMs TOA0UPAEMbBIX TTApaMETPOB U AUANA30HbI UX U3MEHEHUS
JIOJKHBI OMPEACNATHCS Ha ATare CO3/laHusl KOHIENTyallbHOM cxeMbl. Ha stane
peanuzanuu GyHKIuu A2.5.2 u A2.5.3 OHM MOTYT U3MEHSITHCSI, IOMOJIHATHCA U
YTOYHSATHCS. BBIABIIAIOTCS M 3a4a10TCS 30HBI, 111 KOTOPBIX 3HAYEHHUS TAPAMETPOB HE
OylyT U3MEHSTHCS B MIPOLIECCE MOJICTUPOBAHUS.

Jlanee nokHa peniarbes npsimas 3aia4ya. KauectBo noadopa olieHuBaeTcs 1o
COBNAJCHUIO BEIYUCICHHBIX 3HAUCHUN JUHAMUYECKUX PYHKIUH (aOCOMIOTHBIX
OTMETOK YPOBHEH U pacX0J10B MOTOKA) C 3aJaHHBIMU 3HAUEHUSIMU B KOHTPOJIbHBIX
TOYKax. B pe3ynpTare 3KCepTOM MPUHUMAETCS COOTBETCTBYIOIIEE pemieHue. [Ipu
HEYJOBJIIETBOPUTEIIBHOM PE3YJIbTATE, HAIIPUMED, MOTYT KOPPEKTUPOBATHCS
JMana3oHbl U3MEHEHUS TapaMeTPOB, KOH(UTypalus 30H UX 3aJaHUsl, HA4aJbHOE
pacrpeaeneHue HCKOMBIX MTapaMeTpOB, 3HAYCHHS TapaMeTPOB, KOTOPbIE CUUTAIOTCS
W3BECTHBIMU U HEM3MEHHBIMH B IIPOLIECCE PELICHHS JaHHOM 3a1a4u U T.10. [locie
ATOTrO pelIeHHe NPSAMON 3aJ1auM U OLIEHKA pe3yibTaToB noBropsercs. KanuOposka
MOJIENIN — JOCTATOYHO TpyIoeMKas rpouenypa. OJHaKO €€ NoJHas aBTOMaTU3aLINs
JTAJIEKO HE BCETJla rapaHTUPYET MOJTYyYECHHE NPUEMIIEMOTo pe3yibTaTa. Ha Ham
B3IJI51]], HAMOO0JIee MEPCIEKTUBHBIM SIBJIIETCS IPUMEHEHUE METO/I0B ONTUMAIBHOTO
yIpaBJIEHUs B COYETAHUM C SKCIIEPTHBIM NoaAX0oA0M [Becenos B.B., [lanuukun B.1O.,
1999, 2001, 2002]. CMbICI €ro 3aKJIF0YAETCS B CAEAYOMEM. 3aJaHUE UCXOTHBIX
napamMeTpoB MOJIENU, HHTEPBAJIOB UX BO3MOKHBIX U3MEHEHUH, a TaKkxke rpyoas
KaJMOpOBKa MOJIENIN OCYIIECTBIISETCS SKCIIEPTOM. ABTOMAaTU3UPOBAHHAS CUCTEMA
JIOJDKHA MIPEJIOCTABIATh €My JJIsl 3TOr0 BCIO HE0OX0UMYI0 HH(OpMaLIKIO B y100HOK
dopme, a Takxke o0ecreyrBaTh pean3aliio TOTO UM UHOTO MPUHUMAEMOI0
pemenusi. ToHkast kanuOpoBKa JTOJIKHA OCYIIECTBIATHCS aBTOMATUYECKH C
IPUMEHEHUEM METOJIOB ONITUMAJIBHOTO YIPABJICHUS.

[Iporecc AOIKEH MOBTOPATHCS 10 MOIYUYEHHUS YAOBIETBOPUTENBHBIX C TOUKH 3PEHHUS
JKCIiepTa pe3yabTaToB. Eciau onrcaHHbIM cCIOCOOOM HEBO3MOKHO MOJTYUUTh
npueMJieMble 3HaUCHUS MT0I0MpaeMbIX TapaMeTPOB, MOTYT IPUHUMATHCS PELICHHUS,
Hanpumep, 00 N3MEHEHUH CETOYHOM alMPOKCUMAIIUN MOICTUPYEMOi 00IacTH,
BHECEHUS U3MEHEHHI B KOHLENITYaJbHYIO MOJIENb, B YIIPABJSIOIINE HapaMETPhL,
IMPUHLHUIIBI CXEMATU3aLUU THAPOrE0JIOrMYECKUX YCIOBUM U T.11.

Pemienue 3agaun Ha cPOPMUPOBAHHON U OTKAJTMOPOBAHHON MOJIENIN OCYIIECTBIISAETCS
C TIOMOIIIBIO TPOTPAMMHBIX CPEJICTB, BXOASIINUX B CUCTEMY MaTeMAaTHUECKOTO
MOJIETUPOBAHMS. DTH CPEJCTBA JOJKHBI 00E€CIICUNBATH PEIICHHUE
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muddepeHnaIbHOr0 ypaBHEHUs, OMUCHIBAIOIIETO UMUTHPYEMBI MpoIiecc,
YHCIIEHHBIM METOJIOM, BBIYUCJIEHHE 0aJaHCOBBIX COCTABIIAIOIIMX MOTOKA MOJ3€MHBIX
BOJI U TPAHCIIOPTa PACTBOPEHHBIX B HUX KOMIIOHEHTOB, OKOHUATEIbHOE 0(hOpMIICHHE
pe3yJIbTaToB.

PesynbraTel pernieHus 10KHBI IPEICTABIATLCA B rpaduieckoil popme, B BUIE KapT
W30JIMHUH U (WJIM) 30H, pa3pe30B, N300paxeHUI TOBEPXHOCTEN B U30OMETPUH,
n300pakeHU TpeXMEepHBIX KapTorpamm. [IporpaMmHbie cpeacTBa JOMKHbBI
o0ecrieuynBaTh OTOOpPAKEHUE TUHAMUYECKUX MapaMeTPOB, 33JaBAEMbIX M0 BHEIITHUM
Y BHYTPEHHUM I'PaHMIIAM MOJIEIH B BUJIE PA3IMYHBIX TPa(UKOB — pa3esIbHbIX U
(WJIM) COBMEIIICHHBIX.

O06s13aTeNIbHO TOJIKHA OBITh BO3MOXKHOCTH 9KCIIOPTa PE3YJIbTATOB MOJICIHUPOBAHUS B
dbopmMaThl, HCTIOIB3YyEMbIE T€OMH(GOPMAIIMOHHBIMHU CHCTEMaMU, TrpaduIeCcKUMU
peaaKkTopaMu, aBTOMaTU3UPOBAHHBIMHU CUCTEMAMHU NPOEKTUPOBAHMUS,
CrieIMan3upoBaHHBIMU Tpadruueckumu nporpammamu (Hampumep, SURFER) ms
MOCTPOCHUS PA3IMYHBIX COBMEIIEHHBIX KapT, 0TOOpaKarOIINX UCXOIHBIE TaHHBIE,
WCIIOJIb30BAHHBIE JIJIs1 CO3/IaHMS MOJICNIA U PE3YJIbTAaThl MOJACIUPOBAHMS.

IV.PE3Y/IBTATBI MOJAE/INPOBAHHA

1. Pe3vJbLTaThl pelieHuss 00PATHBLIX 32124

2. Pe3yabTaThl pelieHusl IPOrHO3HbIX 33124

1. Pe3yabTaThl penieHust 00pPaTHbIX 32124

OOGpaTHbI€ 3a7]a4H PEIIATIUCH C 1EJIbI0 KATMOPOBKH MOJIEIIH, & TAK)KE U3yUCHUS
TUAPOTr€OIOTMYECKUX YCIOBHIM pETMOHA, CYIIECTBOBABIINX HA HEHAPYIICHHBIN
nepuoa u Ha nepuoy 1989 r. B nporiecce pemnenust o0paTHOM CTaIMOHAPHOM 331241
noAOUpanuch PUIBTPAIIMOHHBIE MTAPAMETPHI OCHOBHBIX BOJIOHOCHBIX KOMIIJIEKCOB U
pa3IeISIONINX UX CIA00TPOHUIIAEMBIX CIIOEB, MUTAHNE TTOA3EMHBIX BOJ U UX
pasrpy3ka. KadecTBo perieHns 00paTHOM cTallmOHAPHOM 3aa9H OIICHUBAIOCH T10
COBITAJICHUIO THIPOU30THUIIC, TOCTPOCHHBIX MO0 ()aKTUIECKUM TaHHBIM C MOJICTLHBIMU.
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COBMGH.I@HHBI@ KapTbl THAPONU3OTIUIIC BOAOHOCHBIX KOMIIIICKCOB!

a - MaJeoreH-HeOreH-YE€TBEPTUIHOTO, b - BEpXHETYPOH-CEHOHCKOTO, C - BEpXHEAb0-CEHOMAHCKOTO, d - HIXkKHe-
cpenne-anb0-topckoro. ['uaponsorurcer, M: 1 - noxydeHHbIE 0 (PAKTHYSCKUM JTAaHHBIM, 2 - TOJYYCHHbIE M0
pe3yJbTaTaM MOJCIMPOBaHHUs. 3 - 00JaCTH OTCYTCTBHUS BOJIOHOCHOTO KOMILIeKkca. beperoBas JuHuUst ApanbCKoro
MOps IO coCTostHUIO Ha: 4 - 1961T., 5 - 1989r.

PesynbraTel perenus oOpaTHON CTallMOHAPHOM 3374, MOJTyYeHHbIC HA MOJIEIH,
MO3BOJIMJIA KOJMYECTBEHHO OIICHUTh HHPUIBTPALMOHHOE MUTAHUE U PA3TPY3KY
NIOA3EMHBIX BOJ. Tak, MOAYJIM NIUTAaHUS TAJIEOT€H-HEOI€H-4ETBEPTUYHOTO
BOJIOHOCHOTO KOMIUIEKCAa U3MEHAI0TCs B mipenenax oT 10 mo 100 ky6.M/cyT * KB.KM.
MakcumainbHble 3HaueHUs1 MHOUIBTPAIIMOHHOTO MUTAHUSI TPUYPOUCHBI K IPEATOPhIM
xp.Kaparay, MUHUMaJIbHBIE - K [TIECUaHBIM MACCUBAM.
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CxemaTtudeckas KapTa MOAyJel HHPWIbTPAIIMOHHOTO MUTAHUS U Pa3TPY3KU
MO/I3EMHBIX BOJI MAJIEOT€H-HEOT€H-YETBEPTUUYHOTO BOJOHOCHOTO KOMILIEKCa
Bocrounoro IIpuapanbs

(Mo JaHHBIM pelIeHHs] OOpPATHOM CTAlMOHAPHOM 3a7a4n)

Monynu nutanust, Ky6.m/cyT * kB.km: 1 — 0-10; 2 - 10-20; 3 — 20-50; 4 — 50-100. 5 — Hy;I€BOM MOAYIIb (TPAH3UT).
Monynu pasrpysku, kyo.m/cyt * kB.km: 6 — 0-10; 7 — 10-20; 8 — 20-50; 9 — 50-100; 10 — kOHTYp pacnpocTpaHEeHHs
BEPXHEDOIIEHOBHIX OTIIOKEHHH; 11 — pacnpocTpaHeHHe criopaiuecku 0OBOAHEHHBIX HEOT€H-UYETBEPTHYHBIX
OTIIOXKEHHH; 12 — OTCYTCTBHE BOJOHOCHOTO KOMILIEKCA HEOT€H-YETBEPTHYHBIX OTI0XKEHUHN. BBIXOABI OTIOXKEHHN HA
JTHEBHYIO TIOBEPXHOCTH: 13 — mameo30ickux, 14 — majaeoreHoBhIX; |5 — B3aUMOCBS3b PEKH C MOA3EMHBIMA BOJIAMH:
a-mimraet, 0-apeHupyeT; 16 — rpanmuHbe yenoBus [ pona; 17 — rpanunbie yenosus I pona: a)-HamnpaBieHHOCTb
B3aUMOCBSI3H IOA3EMHBIX BOJ| C COCEIHEH TEPPUTOPHUEH, O)-IIPUTOK HA KOHTAKTE PHIXJI000JIOMOY-HBIX OTI0KEHHH C

Majge030HCKUM 0OpaMIIeHHEM

HNutencuBHOCTh ncnaperus uameHsercs ot 20-50 ky0.m/cyT * KB.KM B IPUPEUHOM
30H€e HIKHEro TeueHus p.Coipaapsu U B Boctounsix Kei3puikymax, 1o 50-100
Ky0.M/CyT * KB.KM B paiioHe ApbICKYMCKOW 1 UyIIKaKOJIbCKOM Jenpeccuii. 3mech
M0/I36MHBIE BOJIBI 3QJIETAIOT OJIM3KO K TOBEPXHOCTH, TMOO BBHIKIIMHUBAIOTCS.
CxemaTtuueckas kapta (OpMHPOBAHUS MTOJA3EMHBIX BOJI MaJIEOT€H-HEOT€H-
YETBEPTUYHOTO BOJIOHOCHOT'O KOMILJIEKCA, MIOCTPOEHHAs MO IaHHBIM PEIleHUs
0o0paTHOM cTaliMoHapHOM 3a1aun Ha 1960-1965 r. moka3zaHa Ha pUCYHKE.
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Cxemarmueckas kapTa (GOPMUPOBAHUS ITOJ3EMHBIX BO/I MTaJICOTCH-HEOTCH-
YETBEPTUYHOI'O BOJIOHOCHOTO KoMmIuIekca Boctounoro [Ipuapanes

(0 TaHHBIM pENIeHUs 0OPATHOM CTAITMOHAPHOU 3a0a9H )

Ob6nactu (OpMHUPOBAHUS MOA3EMHOTO CTOKA: 1 — r1yO0oKOM HHPHUIBTPAIMK (BBIXO MAIICO30HCKUX OTIOKECHUHN Ha
JTHCBHYIO TIOBEPXHOCTh), 2 — MOMJIONIEHHS TOBEPXHOCTHBIX BOJ U aTMOC(EPHBIX 0CaaKOB (TIpeAropHas 30Ha), 3-4 —
uH}puIbTpaIms arMocepHbIX 0CAIKOB B IIeCUYaHbIX MaccuBax (3 - (OpMUpPOBaHHE JIMH3 TPECHBIX TT03EMHBIX BOJ C
MuHepaym3aiueit 10 1 /1, 4 - ¢ MuHepanuzanueit 1-3 r/im). O6nacTy pa3rpy3Ku MOI3eMHBIX BOM: 5 — BBIXOJ
MOJ3€MHBIX BOJ| HA THEBHYIO IIOBEPXHOCTH, 6 — CYMMapHOTO HCIIAapeHHUs C YPOBHSI I'PYHTOBBIX BOJ] C TIIyOUHOM
3ajeranus 10 5 M, 7-8 — BHyTPUI'PYHTOBOTO HCIIAPEHUS C YPOBHSI TPYHTOBBIX BOJ € TiTyOuHOIt 3aneranus (7 — 5-15
M, 8 - >15 M), 9 - myTem necykuunu (3apociu cakcayna); 10 — obiacTu TpaH3HuTa MOA3eMHBIX BOX; 11 — a)koHTYp
MHUTaHNS HEOTCH-YETBEPTUIHOTO BOZOHOCHOTO KOMIUIEKCA 33 CUET IIEPETEKaHMUs U3 HIDKEJIEKAIETO MEJIOBOTO
BOJIOHOCHOTO KOMIIJIEKCa, 0) — KOHTYP pa3rpy3Ku BOJOHOCHOTO KOMIUIEKCA ITyTeM MEPETEKaHNs B HIDKEJIKAIIUH
KOMIUIEKC; 12 - KOHTYp paclpoCTpaHEHUs BEPXHEIOLEHOBBIX OTI0KEHUH; 13 - B3aUMOCBSI3b IOBEPXHOCTHBIX U
MOJI3eMHBIX BOJ (peka: a — muTaet, 6 — ApeHupyer); 14 - rpannuHbe yeinoBus I poxa; 15 — rpaanunsie ycnosus 11
poza: a — HaNpaBIEHHOCTh B3aNMOCBS3H IOA3EMHBIX BOJ C COCEAHEH TeppUTOpUei, 0 — MPUTOK CO CTOPOHBI
MaJIC030MUCKOro 0OpamieHus; 16 - pacipocTpaHEeHHE CIIOPOMYECKH OOBOIHEHHBIX HEOT'CH-Y€TBEPTUYHBIX
OTJIOXKEHHUH; 17 — OTCYTCTBHE BOJJOHOCHOTO KOMILIEKCA HEOT€H-UYETBEPTUYHBIX OTIIOXKEHUIN

NudunprpanmoHHoe nuTaHue MoI36MHBIX BOJI BEPXHETYPOH-CEHOHCKHUX OTIIOKEHHM
OCYLIECTBIISIETCS Ha IUIOIIAIAX BBIXOJO0B 3TUX OTJIOKEHUN HA JHEBHYIO IIOBEPXHOCTb.
Monynu nutanus Ha 3TuX ydacTtkax coctasisitor 10-100 ky6.m/cyT * KB.KM.
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Cxemartnyeckas kapta GOpMHUPOBAHHUS MMOA3EMHBIX BOJ BOJIOHOCHOTO KOMILJIEKCA
BEPXHETYPOH-CEHOHCKUX OTJI0XKeHuH (1o coctosuuio Ha 1960 r.) BocTtounoro
[Tpuapanbs

O6nacTy nUTaHMs! BOZOHOCHOTO KoMIutekca. O6sact popMUpOBaHHS TIOA3EMHOTO CTOKA 3a CUET MOTJIOIIEHHS
MOBEPXHOCTHBIX BOJ M aTMOC(EPHBIX 0CAJKOB Ha IUIOMIAAAX BBIX0/a IaJeoreHa Ha JHEBHYIO IOBEPXHOCTb.
Monymu, kyo.m/cyT * kB.KkM: 1 —0-10, 2 — 10-20, 3 — 20-50, 4 — 50-100. [TuTaHre BOJOHOCHOTO KOMILICKCA 32 CYET
MepeTeKaHns U3 BOJOHOCHOTO KOMIUTIEKCA HEOTE€H-UYETBEPTHYHBIX OTIOXeHnH. Momymu, Ky0.m/cyT * kB.kM: 5 — 0-2,
6 —2-4,7—-4-10, 8 — 10-20; O6macTu TpaH3UTA U PA3TPY3KH MOA3EeMHBIX BoJI. OOIacTH pa3rpy3Ku HCIapeHHeM Ha
TUTOIIASX BBIXOAA OTIIOKCHUN Ha JHEBHYIO MMOBEPXHOCTE. Moaynu, Ky0.m/cyT * kB.km: 9 — 0-10, 10 — 10-20, 11 —
20-50, 12 — 50-100. Pa3rpy3ka moa3eMHBIX BOJ BOZOHOCHOTO KOMITJIEKCA BEPXHETYPOH-CEHOHCKUX OTIOKEHUI
NepeTeKaHreM B HeOreH-4eTBEpPTHYHbIC OTIIOKEeHU L. Monyiu, Ky0.m/cyT * kB.km: 13 — 0-2, 14 —2-4, 15 —4-10, 16
—10-20, 17 — 20-50; 18 - BHEIIHHE TPAHUYIHBIE YCIOBHSA: a - OTTOK II0 PA3JIOMY 3a IPEIeNbl TEPPUTOPUH (TPaHHUIIBI
11 pona); © - npuTOK 1O pasznomy ¢ cocenHei Teppuropun (rpanuis 11 pona); 19 - orkpeiteie rpanuus (I pox); 20 -
rpaHuIia MeKIy OanaHcoBbIME 30HaMu; 21 - BHyTpeHHue rpanuynbie yciaosus (11 pom), pasinom u pa3rpyska B HETro

Hcnapenne ¢ HOBEpXHOCTH MOA3EMHBIX BOJ OTMEYAETCS HA F0O)KHOM KpbLIE
HwuxHecsIpaapbHHCKOTO MOIHATHS HA HE3HAYUTEIBHOM IUIOMIAN BBIXOI0B MEJIOBBIX
OTJIOXKCHHI Ha THEBHYIO MMOBEPXHOCTH B pailoHe ApBICKYMCKOTO OacceliHa.
NurencuBHOCTh Ucniapenus 3aeck 20-50 ky6.m/cyT * kB.kM. DopMupoBaHue
PECypCOB OA3EMHBIX BOJ BEPXHETYPOH-CEHOHCKUX OTJIOKEHUN OCYIIECTBISAETCS B
OCHOBHOM 3a CYET MepeTeKaHus yepe3 caabonpoHHUIIaeMble TOJIIU OTHOCUTEIbHBIX
BOJOYINOpPOB. Ilnomanu, rie npoucxoauT MNepeTeKaHue U3 HEOr€H-4€TBEPTUYHOIO
KOMIUIEKCA B BEpXHETYPOH-CEHOHCKUI, HE3HAUUTENBHBI. DTO npearopbs Kaparay,
10’kHas yacTb Boctounbix Kei3puikymoB, CeBepHble KbI3bIIIKYMBI, OTAEIBHBIE
YYaCTKH B CEBEPO-3al1aJHOM YaCTU UCCIEyEMOU TEPPUTOpUH. Moayin nepeTekanus
u3Mensitores ot 10 1o 20 ky6.M/cyT * kB.kM. OcTanbHasi TEppUTOPHUS PETHOHA
IpeCcTaBIsIeT co00M 006JacTh pa3rpy3KH MOA3EMHBIX BOJ MEIOBOIO KOMILIEKCA.
WHTEeHCHBHOCTD €€ 1o MIomaay paindia. Onpenensercs oHa JUTOJIOTHEN
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c1a00NPOHUIIAEMBIX OTJIOKEHUH, UX MOIIHOCTBIO U IPAJIMEHTOM Haropa.
YBenuuenue MoyJiel NepeTeKaHus: U3 MeJI0OBOro KOMIUIEKCa B HEOTEH-
YETBEPTUUHBIN XapaKTEePHO JJIsl BO3BBIIICHHBIX TEPPUTOPUH, 1€ OHU JocTuraiot 4-10
Ky0.m/cyT * kB.kM. Ha ocTanbHON TeppuTOpUN MOAYJIU MIEPETEKaHUs HE MPEBBIIIAIOT
2 ky0.M/CyT * KB.KM.

Ocob6ennocTu (OpMUPOBAHUS MTOJI3EMHBIX BOJI BEpXHEab0-CEHOMaHCKOTO
BOJIOHOCHOT'O KOMILJIEKCa Ha HEHAPYILIEHHBIN nepuo/ (rmo cocrosinuio Ha 1960 r.)
MOKAa3aHbl HA PUCYHKE.

KAZAEKEHST AN Ulutau

N = meLraines I:ll |:|E
) N [z
%ﬂj_ﬁ“m E
s e 11
= s e

h,
gan s

Bukartau

HIURNITHS o

Armdarpa T )
HALRIATRS

ta 100 200

TUZBEKEISTAN T T—

Cxemarnueckasi KapTa (popMHpOBaHUS MOA3EMHBIX BOJ] BOJOHOCHOT'O KOMILIEKCA
BEpPXHEAb0-CECHOMAaHCKUX OTI0XKeHui Boctounoro [puapanes

[TuTanne BOJOHOCHOTO KOMIUIEKCA 33 CUET epETEKaHUsI Yepe3 BOAOYIOPHBIE OTIOKEHUS HIDKHETYPOH-CEHOHCKUX
OTJIOKEHHH (Ha IIIOMIAIAX BBIX0/1a — HHPHUIbTpaMOHHOE uTanue). Moaymw, kyo.m/cyT * kB.km: 1 —0-2,2 —2-4,3
—4-10,4 - 10-20, 5 — 20-50. Pa3rpy3ka noa3eMHBIX BOJl BOJOHOCHOTO KOMILIEKCA ITepeTeKaHueM depe3
BOJOYIIOPHBIC OTIIOKCHUA HUKHETYPOHCKOI'O BO3pacTa B BbILICIICKAIINE OTIIOKCHU A (Ha ioniaasax BbIXoJa -
ucrnaperueM). Moaymu, kyo.m/cyT * kB.km: 6 —0-2, 7 —2-4, 8 —4-10, 9 - 10-20, 10 — 20-50; 11 - oTcyTcTBHE
BOJIOHOCHOT'O KOMIIIEKca; 12 - BBIXO/IbI BOJOHOCHOTO KOMIUIEKCa Ha THEBHYIO TIOBEPXHOCTH; 13 - obnacTu
(hopMHpOBaHUS MMOJI3EMHOTO CTOKA ITyOOKOH MHOMIBTpauy (BBIXO/ MAIE030HCKUX OTI0KEHHUI Ha JTHEBHYIO
MIOBEPXHOCTH); 14 - BHEIIHNE TPaHIYHbIE YCIOBHSL: @ - OTTOK I10 PasjoMy 3a Ipeaensl Tepputopun (rpanuna 1
pona), O - MPHUTOK TI0 pa3IoMy ¢ cocenHer Teppuropun (rpanuna 1 pona); 15 - BHyTpennune rpanndnbie yenosus (11

poxn)

banancoBble pacueTsl, BHINOIHEHHbBIE HA MOJIEH, TOKA3bIBAIOT, YTO OCHOBHOM
cTaThell GOpMUPOBAHUS TTOI3EMHBIX BOJI MMAJICOT€H-HEOT€H-YETBEPTUYHOTO
BOJIOHOCHOT'O KOMIUIEKCA B €CTECTBEHHBIX YCIIOBHUAX SIBJISIETCS EPETEKAHUE U3
HIDKEJIEXKAIET0 BEPXHETYPOH-CeHOHCKOro komiuekca (11.1 ky06.m/c) u
uHuIbTpanronnoe nutanue (5.6 ky6.m/c). [Io BHeITHUM TpaHuIiaM noctymnaer 2.7
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Ky0.M/c 1 mopsimka 1.5 ky0.m/c hopmupyercs 3a cueT notepb Boa u3 p.Ceipaapbu.
PasrpysaroTcst mog3eMHble BO/IbI AIE0r€H-HEOT€H-U€TBEPTUYHOIO BOJOHOCHOTO
KOMILJIEKCa MTPEMYIIIeCTBEHHO ucnapenuem (15.3 ky6.m/c), mepeTexkanueM B
MeJoBbIe BOAOHOCHBIE KoMIuIeKChl (1.3 ky6.M/c) u apenupyercs p.Coipaapseit (1.1
Ky0.Mm/c). [1nomannas pa3rpyska yepe3 1H0 ApajibcKoro Mopsi coctasisiet 0.8
Ky0.M/c [Becenos B.B., Mupnac B.M., Ilanuuxun B.IO., 1991].
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AHanu3upys o0mmii 6ajJaHC MOJ3eMHBIX BOJI BEPXHETYPOH-CEHOHCKOTO BOJOHOCHOTO
KOMILJIEKCAa MOXKHO CHEJIaTh BBIBOJ], YTO OCHOBHBIM (PaKTOpoM (HPOPMHUPOBAHUS UX
PECYPCOB B €CTECTBEHHBIX YCIOBUSX SIBIISJIOCH MEPETEKAHNE U3 HIDKEEKAIIIETO
BEPXHEAb0-CEHOMAaHCKOT0 BOJIOHOCHOTO KoMILiekca (7.4 ky0.m/c), a Tak:Ke IPUTOKH
CO CTOpOHBI BHEMHMX I'panull (9.0 ky6.m/c). Ha nokanbHbIX ydacTKax B UX
(dbopMupoBaHUY MPUHUMAJIA yYyacTHe UHDUIbTpaALUsl, CyMMapHas BETUYUHA KOTOPOU
cocrasisiia 4.8 ky6.m/c. [leperekanne cBepxy ObLIIO HE3HAYUTEIBHBIM U COCTABIISIIO
HEOOJBIIYIO BEMUUHY - 1.3 Ky6.m/c. B TO e Bpemsi, OTTOK MO/I3€MHBIX BOJ
IIPOUCXOAUI B OCHOBHOM 32 CUET NepeTEeKaHusl B BEPXHUI BOJJOHOCHBIA KOMILIEKC
(11.1 xky6.m/c). Pasrpy3ka B Apansckoe Mmope cocTaBisiia 1.2 ky6.m/c.

B pe3ynbraTe aHanu3za cTpyKTyphbl OajaHca MOA3EMHBIX BOJI, PACCUUTAHHOTO Ha
MOJIEJIM Ha HEHAPYILIEHHBIN MTEPUO, MOKHO yTBEPXKAATh, UTO:

- IOro-3anagueie ckionsl Xp.Kaparay sBisitOTCS 001aCThIO MUTAHUS TOJIBKO B
MPEArOpHON YacTu peruoHa. PopMupyronmecs 31ecb NOA3EMHBIE BOJIbI MEJIOBBIX
OTJIOXKEHUH MPAKTUICCKH HE MOIAIal0T B IIEHTPaIbHbBIE YacTH OacceiiHa, TOCKOIbKY
HAYUHAKOT PA3rPykKAThCsS B HEOT€H-YETBEPTUYHBIA KOMIUIEKC HETIOCPEJICTBEHHO B
MPEArOPbIX.

- B nienTpanpHO# acTu pernoHa B mpoiieccax GOpMUPOBAHUS ITOI3EMHBIX BOJT
OCHOBHYIO POJIb UI'PAET PACCPEIOTOYEHHOE T10 IUIOLIAN IIEPETEKAHUE Yepes
c1a00MpPOHUIIAEMbIE OTIOXKEHHMS, a TAK)KE KOHLICHTPUPOBAHHAS pa3rpy3Ka 1Mo 30Ham
TEeKTOHUYECKUX HAPYIICHUU.

- B pernone HeT enMHON YETKO BBIPAXXEHHOW 00J1aCTH MUTaHUS U pa3rpy3ku. Ha
MPOTSIKEHUU BCETO IYTHU ABUKEHUS IMOA3EMHBIX BOJ ATH MPOLIECCHI UEPELYIOTCS.
Ponp Apansckoro Mopsi Kak OCHOBHOTO 0a3uca pa3rpy3Kd MOA3EMHBIX BOJ] HEBEJIHMKA.
[ToxzeMHBIN CTOK B ApaibCKOE MOPE COCTABJISIET JIUIIb JIECATYIO YaCTh OT CyMMBbI
€CTECTBEHHBIX PECYPCOB MOA3EMHBIX BOJ.

B nporiecce pemenust o0paTHOM HecTallMOHAPHOMN (MUTHO3HON) 337a4l HA MOJIETU
no0upanuch 3HaYeHUs K03 (PUIIMEHTOB yIpyroi U rpaBUTallMOHHON BOJIOOTAAUH.
[Ipu 3TOM BocmipousBoaAMIack paboTa BO103a00PHBIX U CAMOU3IUBAIOIINXCS CKBAKHUH
3a nepuox ¢ 1961 no 1989 rox, curxkeHne ypoBHs BoJbl B ApajibCKOM Mope ¢ 53 110
39 M, OTCTyIIIeHHE €ro OeperoBoil JINHUU.

HuTencudukaims TEXHOTCHHBIX ()aKTOPOB, ONUCAHUE KOTOPBIX MIPUBEACHO B pa3Jieie
“N3MeHeHne ruIporeoJOrnYeCKUX YCIOBUM B PE3YJIbTATE TEXHOTEHHOTO
BO3JEUCTBUA, IPUBEJIA K CHUKCHUIO YPOBHS MOJI3EMHBIX BOJI U U3MEHEHUIO UX
OayiaHca Mo BceM BOJOHOCHBIM KomIuiekcaMm. Ha konen 1989 r. nmo naneoreH-HeoreH-
YETBEPTUUYHOMY BOJIOHOCHOMY KOMIUIEKCY BOJI0OTOOp coctaBmi 1.4 ky6.m/c.
CyI1ecTBEHHO YBEIIMUMIIACh pa3rpy3Ka MOA3eMHBIX B B Apanbckoe Mope (¢ 0.8
Ky0.m/c 10 2.9 Ky6.M/c) 3a cueT 6osiee BHICOKON CKOPOCTH CHIDKCHHsSI YPOBHS MOPS T10
CPaBHEHUIO CO CPaOOTKOM HAMMOPOB B MAJICOTC€HOBBIX BOJIOHOCHBIX TOPU30HTAX.

BomooT60p 13 BEpXHETYpOH-CEHOHCKOT'O BOJIOHOCHOTO KOMILTIEKCa JOCTUT K 1989

roay 2.8 ky0.M/c. CyMMapHBbIi pacxoj; 0€CX03HBIX CAMOU3IMBAOIINXCS CKBAKHH -

1.7 xy0.M/c. Pa3rpy3ka 1moj3eMHbIX BOJI KOMILUIEKCA B ApalibCKOE MOPE YBEINYNIIACh
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Ha (.6 Ky0.M/C O CpaBHEHHIO ¢ HEHAPYIIICHHBIM PEXKMMOM M COCTaBMIa Topsiaka 1.8
Ky0.m/c. CokpaTuiics OTTOK B CMEXHbIE TOPU30HTHL. Y BETUYMIIACh CyMMa
npUXOAHBIX cTarei (¢ 22.3 1o 25.1 ky0.M/C) B CBSI3U C BO3pacTaHUEM NIEPETEKAHUS U3
HUKEJIeXKAITUX U BBIIENIEKAIINX BOJOHOCHBIX KOMILJIEKCOB.

2. Pe3yabTaThl pellieHUs MPOTHO3HBIX 3a/1a4

[Iporuo3 u3MeHeHus: TUAPOre0IOrHYECKUX YCIOBUH B IIPEAEIax MOJAEIUPYEMOM
TEPPUTOPUH MPOU3BOAMIICS CpOKOM Ha 50 seT. BrinmosHsIOCh 1Ba BapraHTa
pacyeToB: MEPBLIH - IPU YCIOBUU COXPAHEHHS MPOU3BOIUTEILHOCTH BOJ03a00PHBIX
CKBaXXMH Ha ypoBHe 1989 r., BTOpOil - ¢ yueTom B0/103a00pa B paMKax
YTBEPKJICHHBIX 3aMacoB (10 CyMME KaTeropHuii), a TaKke paboThl BOI03a00PHBIX
COOpYKEHUH 0 COCTOSIHUIO HAa 1989 r. Ha HEYTBEPKICHHBIX 3aracax.

B cooTrBeTcTBUU ¢ ITEpBBIM BapHaHTOM NporHo3a Ha koHen 2039 roga npousoiaer
CHM)KEHHE YPOBHS MOJI3EMHBIX BOJ BO BCEX KOMIUIEKcax. B nmaneoren-Heorex-
YETBEPTHUYHOM - B CpeJHEM Ha 3-5 M, B BEpPXHETYpPOH-CEHOHCKOM U BepXHealb0-
CEHOMAaHCKOM Ha 5-15 m.

[TonmxeHne HanmopoB B OTJEIBHBIX BO103a00pax AocTUTHET 40 M, XOTS U HE
IPEBBICUT JOIYCTUMOM BeIMUMHBI. Takum oOpa3om, Boj100TOOp Ha ypoBHE 1989 r.
aBisieTcs: ooecriedeHHbIM. CHIDKEHHE HAIIOPOB MPOU30UJIET TPEUMYIIIECTBEHHO B
LEHTPAJIbHOM YacTu Tepputopuu. [Ipu 3TOM, Ha HE3HAYNUTENBLHOW TJIOIIA/IH,
OXBaTbhIBaIOILIEH cpeHee TeueHue p.Colpaapbu, OyJ1eT OTMEUYaThCA U3MEHEHHE
HaIPABJIEHUS NIEPETEKAHNS U MTAJIEOT€H-HEOT€H-YETBEPTUYHBIN BOJOHOCHBIN
KOMIUJIEKC 3/1€Ch HAUHET MUTaTh MEJIOBbIE BOJOHOCHbBIE TOPU30HTHI. Pa3HuIa B
COOTHOILLIEHHUH HAIOPOB MEK]Iy ITUMU KOMIUIEKCAMH JTOCTUTHET 3-5 M. MoayJib
NEpPETeKaHusl COCTaBUT mopsaka 2 Ky0.M/cyT * kB.kM. Ha octansHoO# muomanu, rie
HaIIPaBJICHHOCTb MEPETEKAHUS MEX1Yy BEPXHETYPOH-CEHOHCKUM U MaJI€Or€H-HEOreH-
YETBEPTUYHBIM BOJOHOCHBIMH KOMILJIEKCAMU COXPAHHUTCS, ”THTEHCUBHOCTD €€
cHuzutca. COOTHOILLIEHHE HATOPOB MEX1Y BEPXHETYPOH-CEHOHCKUM U BEpXHEAIbO-
CEHOMAaHCKUM BOJIOHOCHBIMHU KOMILIEKCAMU MPAKTUYECKU HE U3MEHUTCS. Bennunna
MOHI>KEHUSI YPOBHSI MOJI3€MHBIX BOJI B HUYKHE-CPEIHEATh0-F0PCKOM BOJIOHOCHOM
KOMIUJIEKCE HE IPEBBICUT 5 M. MakcuManbHble TOHM>KEHHS OyAyT OTMEUYaThCs B
LHEHTPAIBHON YaCTHU UCCIENYEMON TEPPUTOPHUH.

B pesynbTaTe n3MeHeHus: HapaBICHHOCTH MIEPETEKAHUS MEXIY MajJeoreH-HeoreH-
YETBEPTUUHBIM U MEJIOBBIM BOJIOHOCHBIMU KOMILJIEKCAMHU CIIEYET 0KUIATh
YXYAIIEHHUs KaueCcTBa MOJ3EMHBIX BOJI BEPXHEMEJIOBBIX OTJIOKEHHH, TaK KaK BEpXHUIN
BOJIOHOCHBI KOMILIEKC COACPIKUT COJIEHBIC MOA3eMHbIe BOIbI (110 30-50 r/1 u Gonee).
AHanu3 pexxuma padoThl CAMOM3IMBAIOLIUXCSI CKBAYKUH MO3BOJISIET CJI€aTh BBIBO/I,
yT0 3a nepuox ¢ 1960 no 1989 rr. nmpousomnio cokpalieHye miomaim u
COOTBETCTBEHHO MEPEMEIICHUE N30JIMHUU HYJIEBOIO U30BITOYHOTO HAIopa B
HEeHTpaIbHOM YacTu Tepputopur Ha 10-50 kM, a B roxxHOM [Ipuapanse Ha 50-60 kM Ha
OTJIEJIbHBIX yYacTKaX MO0 CPAaBHEHUIO C HEHAPYIIEHHBIM peskuMoM. [1pu coxpanenun
BoZ100TOOpa Ha ypoBHE 1989 1. k 2039 roay B LIEHTpAJILHOM YaCTU TEPPUTOPUU
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MPOU30UIET JAJBHEUIIIEE COKPALICHUE TUIOMIAAN U MIEPEMEIICHUE ATOW JIMHUM Ha
TaKylo K€ BEJIMUMHY, 3[I€Ch CIEAyeT OKUAATh MPEKpaleHus: paboThI
CaMOM3JIMBAOIINX CKBaXMH. OJTHaKo, B 10’)kHOM [Ipuapanke, uz-3a T0oro, 4ro
MPAKTUYECKU BCE BOA03a00PHI, IKCILTyaTUPYIOIINE MEJIOBOM KoMmIuieke K 1989 r.
ObUIM OCTAHOBJIEHBI, HAUHETCS BOCCTaHOBJIEHUE camou3nuBa. CymMmapHas BeJIMYMHA
pacxoJ0B CKBaKMH Ha CAMOU3JIMBE B 1I€JIOM IO BCEMY BOJOHOCHOMY KOMILIEKCY K
2039 r. cokparutcs Ha 0.4 ky6.m/c u coctaBuT 1.3 ky6.m/c. Benuuuna yiep6a
MOBEPXHOCTHOMY CTOKY OyJ€T COCTaBIISITh HE3HAUUTENIbHYIO BeJIMUnHy. Pa3rpy3ka
MOJI3€MHBIX BOJ IIEPBOTO OT MOBEPXHOCTU BOJOHOCHOTO KOMILIEKCA B ApalibCKOe
MOpE CHU3HTCS 10 2.3 Ky0.M/C B CBSI3U €O CpabOTKOM HAIIOPOB MOJ3EMHBIX BOJI B
NaJIe0reHOBBIX OTI0KEHUAX. [0 MenToBOMy BOJJOHOCHOMY KOMILJIEKCY OHa HA000pOT
Bo3pacret ¢ 1.8 1o 2 ky6.m/c [Becenosg B.B., Cnusax JI.®., 1997].

[Tpu pemieHun MPOrHO3HOM 33aja41 MO BTOPOMY BapUaHTy UMHUTHPOBAIIOCH
CYIIECTBEHHOE yBeIn4YeHHe Bo1ooTO0pa 10 32.2 Ky0.M/C, B TOM YHCJIE TIO MaJIeOTeH-
HEOTeH-YeTBEPTUYHOMY BOJJOHOCHOMY Komruiekcy 70 10.0 ky6.m/c, a o MesoBomy -
1o 22.7 ky6.m/c. K KOHIy TPOrHO3HOTO IIeproia CyMMapHbIi pacXxo/ CKBaXKHH Ha
camou3iuBe cokparurcs 10 0.5 ky0.M/c, TpOU30UIET CHIPKEHHE HAIlOPOB 10 BCEM
BOJIOHOCHBIM KoMmIuiekcam. [1o BepxHeMy BOJJOHOCHOMY KOMILIEKCY PErHOHAIbHOE
NOHIKEHHNE YPOBHS COCTAaBUT Mopsiaka 3 M, a B [Ipukapatayckoil 4acTu TeppUTOPUH -
10 5-10 u Gonee METPOB. ITU MOHMKEHUS OyIyT MEHBIIIE TOMYCTUMBIX, 32
UCKJItoueHreM paiiona r.Kei3puiopbl. 31ech OHU OyIyT COMTOCTaBUMBI C
JOITYCTUMBIMU. B BOZIOHOCHBIX KOMIUIEKCaX MEJIOBBIX OTJIOKEHUI CHUKEHUE
HATMOPOB MPOU30UIET MPAKTUIECKU TTOBceMecTHO. Ha oTnenbHbIX Bogo3abopax OHO
nocturaeT 60-80 M, ocTaBasiCh B Mpejenax JJ0MyCTUMON BETNYUHBI.
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KapTta nporao3HbIX MOHMKEHUH YPOBHS MOJI3EMHBIX BOJI BEpXHETYPOH-CEHOHCKOTO
BOJIOHOCHOT'O KOMILIeKca (1o cocTostHuto Ha 2040r.)

OKCILTyaTallMOHHBIE 3aI1aChl MECTOPOXKICHUH TO3EMHBIX BOJ 110 CYMMe KaTerOpHi 1 IPOU3BOIUTEIILHOCTD
B0J103a00POB, JICHCTBYIOIINX Ha HEYTBEPKACHHBIX 3amacax (yi/c): 1 - ot 1 go 10, 2 - ot 10 g0 30, 3 - ot 30 10 50, 4 -
ot 50 1o 100, 5 - 6onee 100. 6 - M30JIMHUM TPOTHO3HBIX MOHMKEHUH; 7 - 00JIaCTH OTCYTCTBHUS BOJIOHOCHOTO
KOMIUIEKCa; § - rpaHuia odiacT MoenupoBanus. beperosast inHus ApajbcKOTro MOPsI IO COCTOSIHUIO Ha: 9 -
1961r., 10 - 1989r.

M3meHeHne COOTHOIIEHUS HAIIOPOB IPUBEIET K CMEHE HAIIPABIEHHOCTH
neperekanus. B Bocrounom IIpuapanse 3T0 BEpOSITHO MTOBJIEYET 32 COOON U3MEHEHHE
KauecTBa MOJA3EMHBIX BOJ MEJIOBOTO BOJOHOCHOTO KoMIulieKkca. Cienyer 0)KuaaTh
CYILIECTBEHHOI'O0 U3MEHEHUS CTPYKTYpPbI OajlaHCa OI3€MHBIX BOJA. 3HAUUTEIBHO
COKpaTATCs IUIOLIAAN PA3rpy3KH MOA3EMHBIX BOJ U3 MEJIIOBOI'O BOJOHOCHOTO
KOMILJIEKCA B MAJIEOr€H-HEOT€H-YE€TBEPTUUHBIN. B TO e BpeMs yBeJIUUnuTCS
pasrpys3Ka u3 HIKEJIEKAIUX MEJOBBIX BOJIOHOCHBIX KOMIUIEKCOB B BEPXHETYPOH-
ceHOHCKUH. 110 maseoreH-HeoreH-4eTBEPTUYEHOMY BOJIOHOCHOMY KOMILIIEKCY
COKpATUTCS BEJIMYMHA UCTIAPEHUS, 3HAUUTEIBHO BO3PACTET NEPETEKAHUE U3 HETO B
MEJIOBOM, YMEHBIIUTCS OTTOK IO BHEIIHUM rpanunaM. CymmapHas pasrpyska
MOJI3€MHBIX BOJI B ApajibCKO€ MOpe CHU3UTCS A0 2.6 Ky0.m/c. B 9T0if cBS3M, BEpOSITHO
COKpAaTHUTCS IPUBHOC COJIEH B aKBATOPHUIO MOPS 3a CUET IMOJ3EMHBIX BOI.

Pe3ynbTathl MO€IMpPOBAHUS TOATBEPAUIA TEXHUYECKYIO BO3MOKHOCTh U3BJICUEHUS
MOA3EMHBIX BOJ B 00beMaxX yTBEPIKIESHHBIX 3aI1acoB 10 CyMMe KaTeropuid. Bmecre ¢
TEM HE JI0 KOHIIA ICHBIM OCTaJICS BOIPOC OIICHKH BJIMSHUS MAaCCUPOBAaHHOTO OTOOpa
MOJI36MHBIX BOJI Ha UX KAYECTBO, a TAK)KE HA COCTOSIHUE OKpYXKaromieh cpe/ibl. bbut
CJIeIaH BBIBOJ, YTO PEIICHHE 3THX 3a/1a49 BO3MOKHO TOJBKO Ha 00Jiee IeTaIbHBIX
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MOJIETISIX, KOTOPBIE MPEACTABIIACTCS 11eeCO00Pa3HBIM CO3/1aBaTh JIJIsl OTJEIbHBIX
Y4aCTKOB MCCIIEyEeMON TEPPUTOPHUHU.

V.PEKOMEHJIAIIUH I10

HCIIOJIB30BAHHIO ITOJ3EMHBIX BOJ

[Tonzemusbie Boabl B [Iprapanbe pa3BUTHI NPAKTUYECKH BO BCEX JIMTOJIOTO-
FEHETUYECKUX KOMIUIEKCAX, HAUMHAs C MAJIC030MCKUX U KOHYAsi COBPEMEHHBIMU
YETBEPTUYHBIMU OTJIOKEHUSIMU. Pe3yJIbTaThl BHITOTHEHHOTO MOJAEIUPOBAHUS
MOATBEPIUIN BO3MOKHOCTh UX U3BJICUEHUS B 00beMax, yTBEPKIAECHHBIX
['ocynapcTBEHHON KOMHUCCHEN T10 3amacaM. JTO MOJHOCTBIO ITOKPHIBAET TEKYIYIO U
MEPCIEKTUBHYIO MOTPEOHOCTh PETMOHA B XO3NMUTHEBbIX BoAax. Ha Kazaxcranckoi
YaCTH ATOUM TEPPUTOPHUH TTPoOIeMa CHaOKEeHHsI HACeICHUSI KAaUeCTBEHHON MTUTHEBOM
BOJIOM HamboJsee octpo ctouT B Kbi3butopaunckoit oonactu. [1o nanHbIM
MuHucTepcTBa 3KOJIOTUU U IPUPOIHBIX PECYPCOB IKCILTYaTAllMOHHbBIE 3a1achl
MOA3EMHBIX BOJ, pa3BeJlaHHbIE JJIsl UCIIOJIb30BAHUS HA TEPPUTOPUU
KsputopanHckoi obsactu oneHuBatoTcst B 1372.7 Thic. M /CyT., B TOM YHCJIE IS
XO3SIHCTBEHHO-TTHTHEBOr0 BogocHaGkeHws - 1060.8 Toic. M°/cyT. U3 HUX 3amachl
ITO/[3¢MHBIX BOJ MEJIOBOTO KOMILIEKca - 680.6 ThIC.M°/CyT (110 COCTOSIHHIO Ha

1.1.97r.). CymmMapHbI#i BOJOOTOOP MOI3EMHBIX BOJI 10 00JIACTA COCTABIISICT MOPSIKA

500 ThIC. M/CYT., U3 HUX OKOJIO 150 ThIC. M3/CyT MPUXOMUTCS HA GECXO3HBIH
CAMOM3IINB CKBaXHH. TakuM 0Opa3oM, b 350 ThIC. M°/CYT HCIIONB3YeTCS B
HApOJHOM XO0341iCTBE MPEUMYIIIECTBEHHO ISl XO3MUTHEBbIX 1IeNIeH. 3asBIIeHHAS
MOTPEGHOCTD 0OIACTH B THTHEBOI BOJE COCTABISIET MOpsika 531.8 Thic. M°/CyT.
ComnocrapiieHre MTPUBEJCHHBIX BBIIIE JAHHBIX MO3BOJISIET ClIETaTh BBIBOJI, UTO 3Ta
NOTPEOHOCTh MOXKET OBITh YJIOBIETBOPEHA MOJHOCTHIO 32 CUET UCTIOIB30BAHUS
MOJI3eMHBIX BOA. B TO ke BpeMst Henb3sl HE YUUTBIBATH TOTO, YTO MHTEHCUBHOE
xo3stiicTBeHHOEe ocBoeHue [Ipuapanss B nocineanue 25-30 et kpaliHe HEraTUBHO
CKa3aJINCh Ha COCTOSIHUH OKPY>KAIOIIeH cpeibl B LIETIOM U MOA3EMHOM ruipocdepsl,
Kak ee cocrapistonieid. Hanbomnee ys3BUMbI OKa3aauch HETITyOOKO 3ajleraromme
TPYHTOBBIE BOJIBI.

BnusiHre TEXHOM€HHBIX IPOLIECCOB HA COCTOSIHUE HAITOPHBIX BOJ BEPXHEMEIOBBIX
TOPU30HTOB OTPA3UIIOCh B MEHbIIIEH cTeneHu. [103ToMy rcnonp30Banne Ux Ais
penieHus npoosieMbl BogocHa0xeHus Hacenenus [Ipuapanes npeacrasisiercs
J0cTaTOYHO 000CHOBaHHBIMH. KoMIUIeKC HauMeHee MOABEPKEH TEXHOTEHHOMY
3arpsi3HEHUI0, UMEET MPAKTUYECKU TOBCEMECTHOE PaCIIpOCTPAaHEHUE U
YAOBJIETBOPUTENILHOE KAYECTBO MPUYPOUEHHBIX K HEMY BOJI. B HacTosiee Bpems
OCHOBHBIMHU BOAOINIOTPEOUTENIMU Ha TeppuTOpun KBI3BUIOPAMHCKOMN 00nactu
ABJISIIOTCS 4eThIpe ropoaa - K3puiopaa, baiikonyp, Apanbsck u KazanuHck, BoceMb
MOCEJIKOB ropojickoro tuna - HoBokazanuuck, Kazanuuck, XKocansl, XKosnarar,
Tepenosek, TacOyrer, [lunnu u XKanakopran u 6oee 380 METKUX CENbCKUX
HACEJICHHBIX MyHKTOB. OO0I1as YUCIEHHOCTh HACENIEHHUS 10 00JIaCTH COCTaBIISET
0K0J10 665 ThIC.uenoBeK. M3 HUX B CENBCKONM MECTHOCTH MPOKUBAET 232.8
ThIC.uel0BEK. Bopoobecneuenrne KpynHbIX TOPOJOB YK€ CETOJHS YACTUYHO
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OCYIIECTBIISIETCA 32 CUET MOJI3EMHBIX BOJI Pa3BEIAHHBIX MECTOPOXKIACHUM
(Ke3putopaunckoe, Tonaraiickoe, TepeHnozekckoe, baitxoxunckoe, JleBodbepexHoe,
Yuunnuiickoe, [llankus, o rpynnoBbIM BOJOBOAAM.
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Cxema ycnoBuid BOJI000ECTICUCHHS HACETIEHHBIX ITYHKTOB MOA3EMHBIMH BOIaMH
MEPCIIEKTUBHBIX BEPXHEMETOBBIX OTJIOKECHUN

1. MecToposknenus (y4acTKH) IOJ3€MHBIX BOJI: pa3BelaHHbIE JUIS X035 CTBEHHO-IIUTHEBOTO BOJJOCHAOKEHHUS
HaCeJICHHBIX IyHKTOB: 1 - 3KCIUTyaTHpyeMble (ClIeBa OT 3HaKa - HHAEKC re0JI0rHueckoro Bo3pacra
BOJIOBMEIIAIONIMX HOPOJ; CIIPaBa: B YHCIUTEIE - YTBEP KICHHBIC IKCIUTyaTallHOHHBIE 3aI1achl 10 KateropusiM A + B
+ C1; B 3HaMeHaTeNe - GaKTHIECKUIT BOJOOTOOP, THIC. M°/CYT; 2 - HEIKCILTYaTHpPyEMbIe.

II. O6nactu pacnpocTpaHEeHHs! OJ3EMHBIX BOJI BEPXHEMENIOBBIX OTIIOXKEHHH C Pa3iIMYHOI: a) MHUHEpaIn3amuei,
r/ky0 M 3 - mo 1.5,4 - 1.5-3, 5 - 3-5, 6 - Gompire 15; 0) riryOuMHO# 3aIeraHusi BOJOHOCHOTO KOMILIEKCa. 7 - TIyOnHa
3aJIeraHus BOJOHOCHOTO KOMILIEKCA.

IIT - Tpaccel MarucTpaIbHBIX BOJOIPOBOIOB H UX PAa3BOAIINX CeTel: 8 - mocTpoeHHbIe Mo coctostanto Ha 01.09.94
r.; 9 - HamedaeMble K cTpouTenbeTBY A0 2005 1. 10 - HaceIeHHBIH MYHKT 00eCIIeYeHHBINH X035 HCTBEHHO-TUTHEBOM
BO/IOH; 11 - HACENeHHBIH MyHKT YaCTHYHO 00ECTICYeHHBIH X03IHCTBEHHO-ITUTHEBOM BOJOH; 12 - HaceIeHHBIH MyHKT,
MOJKIJIIOYEHHE KOTOPOT'o K IPYIIIOBBIM BOJIOIIPOBOJIAM IIPEYCMOTPEHO CXEMOM Pa3BUTHSI CEIILCKOXO035H{CTBEHHOTO
BOJIOCHAaOKeHHs1 00J1acTH; 13 - HaCeNIeHHBIN MyHKT, MOJKIIOYEHUE KOTOPOTO K IPYNIOBBIM BOAOIPOBOIAM HE
MPEyCMOTPEHO CXEMOH Pa3BUTHSI CEJIbCKOXO03SMCTBEHHOTO BOIOCHA0KEHH S 00J1aCTH.

IV. 3onsI axonoruueckoro 6encreus [Ipuapanss, ycranosinennsie "3akonoM Pecnyonuku Kazaxcran o connabHoM
sammte" oT 30.06.92r. Ne1968 A-XII: 14 - 30HbI 9K0N0rHYecKOl KatacTpods! (Apanbckuii n KazannHckuid
paiionsl). 15 - 30HBI 3KOJIOTHUYECKOT0 KpH3Hca (ocTabHbIe pailonbl KbI3putopAnHCKOi 00acTn).

V. JlomomHUTENRHBIE 0003HAUYEHUS: 16 - BRIXO/ Ha MMOBEPXHOCTDH NAJICO30MCKUX OTIOXKEHHUH, 17 - TuHuSA
CXEMAaTHYECKOT0 THPOTe0JIOTHYECKOTO pa3pe3a, CKBaKIHA Ha pa3pese U ee Homep, 18 - Oeperosas TuHMSA
Apainsckoro Mops 1o coctosHuo Ha: a)1960 1., 6)1990 1., 19 - ocymieHHast 9acTh ApanbCKOTO MOPSI.

I'panunnst: 20 - rocynapcTBeHHast, 21 - aIMUHUCTPATUBHBIX 00JacTel, 22 - aIMUHUCTPATUBHBIX PaiilOHOB, 23 -
001aCTHOM IIEHTp, TOPOIa 00JACTHOTO 3HAYCHHUS, 24 - pallOHHBIN LIEHTP.
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[Topsinka 250 cenbCKUX HACETEHHBIX MYHKTOB UCIOIB3YIOT I MUTHEBBIX LIEJIEH
MIOA3EMHBIE BOJIbI IIOCPEICTBOM OJMHOYHBIX CKBaKHUH U KOJIOALEB, BOJA KOTOPBIX
3a4acTylo Mo KauecTBy He cooTBeTcTBYyeT TpeboBanusam ['OCTa "Boaa nutbeBas'.
Bbosee 50 HaceneHHBIX MyHKTOB BOAY BBIHYXAEHBI 3aBO3UTh. JlJI1 OCTaIbHBIX
CEJIbCKUX HACEJIEHHBIX MyHKTOB Mpo0iieMa MUThEBOr0 BOJIOCHAOKEHUSI CTOUT €l11Ie
6onee octpo. Eme B 1991 rogy MuctutyToM KasrunpoBoaxo3 Oblia mpeaiokeHa
"CxeMa pa3BUTHSI CENTbCKOXO03UCTBEHHOTO BOJ0CHAa0XkeHus1 K3bLmopiuHCKon
oOnacTu...", BKIIOYaIoas psiji albTEPHATUBHBIX BAPUAHTOB, B TOM YHCIIE
[EHTPAIM30BAHHOE, JEIIEHTPAIN30BaHHOE (JIOKAJIbHOE) BOJIOCHA0KEHHE C
npuUMEeHEHHEM U 0e3 MPUMEHEHUS ONPECHUTENbHBIX YCTaHOBOK U Jip. [lo3aHee, B
1996 rony cnenuanucraMmu MuHuctepcTBa reosioru 1 oxpansl Heap PK Obuia
pazpabotana "[IporpamMma 1o paauKalbHOMY yIyUIICHUIO YCIOBUN X03-MTUTHEBOTO
BOJIOCHA0KEHUS CEJIbCKUX HACEeNEeHHBIX MyHKTOB KbI3butopaAnHCKOM oOnactu". B Helt
aBTOPBI IIpeIIaraju 3JKOHOMHUYECKH 00Jiee BHITOJIHBII B HACTOAILIEE BPEMSI BapUAHT,
peayCcMaTpUBAIOLIUI [IEHTPAJIN30BaHHOE BOIOCHA0KEHHE JIUIIb KPYITHBIX
noTpeduTeNnei, T.e. TOPOJOB U MOCETKOB FOPOACKOr0 TUIA 3a CUET IKCILTyaTalluu
pa3BEJaHHBIX MECTOPOKIACHUMN MTOA3EMHBIX BOJ ITyTEM 3aBEPILICHHS CTPOUTEIHCTBA
IPyIIOBBIX BOAOIPOBOJOB - Apano-CelpaapbuHckoro u K3puiopanHcKoro
npaBoOepekHOTO. J[J11 BOJIOCHA0KEHUS OCTaIbHBIX HACEICHHBIX ITYHKTOB
npeagaragach OpraHu3alus JOKaIbHBIX BO103a00pOB, 000PY10BaHHBIX
ONPECHUTEIbHBIMHU YCTAHOBKAMH IS SKCIUTyaTalluu Cl1a00OMUHEPAIN30BaHHBIX BOJI
BEPXHETYPOH-CEHOHCKOTO KOMIUJIEKCA HEMOCPECTBEHHO BOJIM3H MOTpeOUTENEH.
[Tocnenusia "llporpamma..." BeI3bIBA€T OOJBIINN MTPAKTUYECKUN HHTEPEC, TOCKOIBKY
paccuMTaHa Ha 3HAYUTEIbHO MEHbIINE (PMHAHCOBBIE 3aTpaThl. Takum o0pazom,
OYEBHJIHO, UTO YJIyUllleHHE BoIOCHAOKeHUsI HaceneHus [Ipuapanbs 3a cuet 6osee
MIOJIHOTO MCIOJIb30BAaHMS MIOI3EMHBIX BOJ SIBJSIETCS BIIOJIHE BO3MOXHBIM. B Toxke
BpEMSs Hy’)KHO OTMETUTb, YTO KOHKPETHBIE IMyTH PEAIM3alMK 3TOTO IPOEKTa TPEOYIOT
JOTIOJTHUTEJILHON TPOPAOOTKH.

BriBoABI 1 peKkOMEHAAIMN

o B pesynbrare 3arps3HeHHs B OTACIbHBIC TIEPHOIBI T0J1a TOBEPXHOCTHBIE BOIBI
pexu CeIpaapb HE MOTYT SIBIIATHCS CTAOMIBHBIM UCTOYHUKOM X03-TTUTHEBOTO
BOJIOCHA0KCHUS,;

o Pemuts npobnemy cHabxxeHus HaceneHus [Ipuapanbs nuTEEBOM BOION MOKHO
3a cueT OoJiee MIKUPOKOro UCIOIb30BaHUS MOA3EMHBIX BOJ PETHOHA;

o Pe3ynbTaThl, NOMy4YE€HHBIE HA pErMOHANIBHOM Mojienu Boctounoro Ilpuapanss
MOATBEPAWIN TEXHUUECKYIO BO3MOKHOCTh U3BJICUEHHUSI MOJI3EMHBIX BOJI B
o0beMax, yTBEepKICHHbBIX [ ocy1apcTBEeHHOM KoMHCCHE 1o 3amacaM. BmecTte ¢
TEM HeE /10 KOHLA SICHBIM OCTaJICsl BOIPOC OLIEHKH BIMSIHUS MACCUPOBAHHOIO
0TOOpa MOJ3EMHBIX BOJI HA UX KAUE€CTBO, a TAKXKE Ha COCTOSTHUE OKPY Karollei
cpenbl. Pemenne 3Tux 3a7a4 BO3MOXKHO TOJIBKO Ha 00Jiee JETAIbHBIX MOJEISIX,
KOTOPBIE MPECTABISAETCS LEIeCO00pa3HbIM CO3aBaTh I OTAEIbHBIX
Y4aCTKOB MCCIIEyEMON TEPPUTOPHUH.
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VI. MATEMATUYECKOE MOJAEJIMPOBAHUE I'MAPOI'EOJIOIT MYECKUX
YCJIOBUU KBI3BIIKAPMHMHCKOI'O MECTOPOXJIEHU S ITOJI3EMHBIX
BOJI CBIPJTAPBTHCKOI'O APTE3MAHCKOI'O BACCEWHA JIJIS
BOJIOCHABXEHUN A I'. KbI3bIJIOP/IbI

1. Co3zpanne MaTeMaTUYECKOW MOJEIN THAPOT€OJOTHUECKUX YCIIOBHM
KbB3bUmKapMHUHCKOTO MECTOPOKICHUS TTOI3EMHBIX BOJI

1.1 Henn MmonenupoBaHus

[{enpro MOIETMPOBAHHUS SIBISJIOCH PELICHUE 331a4U X035 CTBEHHO-ITUTHEBOTO
BonocHaOxkenwus r.Ke3pumopasl. st focTrkeHus 3ToH 1eiau HeoOX0IuMo ObLIIO
CIIPOTHO3UPOBATHh HA MOJIENIA YPOBHU BOJIbI (TOHIKEHHS YPOBHEH) U
MUHEpaIU3aIUI0 0TOUPAEMOil BOJIbI B CYLIECTBYIOUIUX U MIPOCKTUPYEMBIX
BO/103a00PHBIX CKBAKMHAX HA KOHEUHBII CPOK UX IKCIUTyaTalUu.

Bompocam cHaGxeHus 1. KbI3p110p/ 161 KAU€CTBEHHON MUTHEBOM BOION OBLIO
nocsdiieHo BeicTymieHue A.I'.CarnaeBa, qupexkropa MHCTUTYTa THAPOrEOJOTHN U
reoskonoruu uM. Y .M.Axmencaduna, onyOiamkoBanHoe B razete «Kazaxcranckas
npasaa» 15 mapra 2011 ropa.

1.2 CxemaTu3anus THAPOre0IOrMYECKUX YCIOBUI

CtpyKTypa CUCTEMBI MOJAEJEN U COOTHOIIEHHUE CIIOEB PETMOHAIIBHOM MO
Bocrounoro I[lpuapanbs u nokaabHON MoAenu KbI3bUHKapMUHCKOTO MECTOPOKIACHUS
MOJ3€MHBIX BOJT

Ha uccnenyemoit TeppuToprun NOA3EMHBIE BOJBI IPUYPOUYECHBI K YETBEPTUYHBIM,
HEOT'€HOBBIM U MEJIOBBIM OTII0KEHUSAIM. [I013eMHBIE BOABI B UETBEPTUYHBIX U
HEOTC€HOBBIX OTJIOKEHUSX MMOABEPKEHBI 3arPA3HEHUIO U HE MOTYT ObITh HAJICKHBIM
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HMCTOYHUKOM XO3SMCTBEHHO-TTUTHEBOTO BoJoCcHAOXeHUs T.Kb13puopael. OT
3aJIerarolnX HUKE MEJIOBBIX BOJIOHOCHBIX TOPU30HTOB OHU OTAEIEHBI MOUTHOM
TOJIIIEN BOJIOYTIOPHBIX NMAJICOTCHOBBIX IJIMH, IEPETEKAHNE YEPE3 KOTOPHIE
MPaKTHYECKH OTCYTCTBYET M UM MOYKHO IMPEHEOpEYb.

MenoBbie BOJOHOCHBIE TOPU30HTHI M KOMILIEKCHI Pa3JIeIeHbl MEX Iy cO00M
c1a00NPOHUILIAEMBIMU TJIMHUCTBIMU OTJIOXKEHUSMHU, YEPE3 KOTOPbIE BOZMOKHO
nepeTeKaHue o I3eMHbIX BoJ. Hanbosee nepcneKTUBHBIM AJIs UCIIOJIb30BaHUS
SIBJISIETCSL BEPXHETYPOHCKHAM BOJOHOCHBIM ropu3oHT. [Ipu moaenupoBanuu
YUYUTBIBAIOCH BIMSAHUE HA COCTOSIHUE ITOJA3EMHBIX BOJI CYILLECTBYIOIIUX U
IIPOEKTUPYEMBIX IKCIUTYaTAMOHHBIX CKBAKHH.

Jlnst MmoenupoBaHus ObLT UCIIOJIB30BaH MporpaMMHbIi komiuiekc GMS 6.0.

MatemaTtudeckas Mojaesb KbI3bIKapMUHCKOTO MECTOPOXKICHUS TIOJI36MHBIX BOJI
CO3/1aBAJIaCh KaK JIOKAJIbHAsI MOJICIb, BXOIAIIAS BMECTE C PETHOHAIIBHOW MOICIIBIO
Boctounoro [Ipuapanes B cucTeMy B3aMMOCBSI3aHHBIX Pa3HOMACIITA0OHBIX
MaTEeMaTHYECKUX MOJICIICH.

['uaporeonornyeckre ycaoBus B IJIaHe ObLUTH CXeMaTU3UPOBAHbI B BUJIE
IPsIMOYTOJIbHOM 00actu pazmepom 61.3 x 50 kM, B IEeHTpaAIbHON 4acTH KOTOPOU
pacroiararoTcs BCE CYIIECTBYIOLIME U TPOEKTUPYEMBIE CKBAKUHBI,
DKCILIYaTUPYIOLIUE MTOA3EMHBIE BOJIBI BEPXHETYPOHCKOTO BOJOHOCHOTO TOPU30HTA
Ks3pimkapMUHCKOTO MECTOPOKAeHUS. MoienupyemMast 00J1acTh B TJIaHE
aIMpoOKCUMHUPOBaHa OPTOrOHAIIBHOW HEpaBHOMEPHOM ceTkoM pazmepoM M x N =143
x 122, mar kotopoit uzmensiercst ot 250 M B 1ileHTpanbHOM YacTu obnactu 10 750 m
no nepudepuu moaenu. Konurypanus cetu u ee noyoxeHue B IpocTpaHCTBE ObLIO
BBIOPAHO TaK, YTO B YIJIaX MOJIENIU U B OTJICIBHBIX TOUKAX MO €€ BHEIIHEH I'paHuUlLIe
y3JIbl CETKH COBMAJAIIN C Y3JIaMHU CETKH PErMOHAIBHOU Moienn BocTtouHoro
[Ipuapanbs.

[Ipu cxemaTuzanuy ruApOreoIOrH4eCKUX yCIOBUM B pa3pe3e YUUTHIBAIOCH, YTO
OZHOM U3 LENEN MOJEIINPOBAHUS SIBIISETCS MPOrHO3UPOBAHNE N3MEHEHHS KA4eCTBA
1o/13eMHbIX BoA. [103TOMy OBLIIO IPUHATO PELIEHHE O CO3AAHUHN TPEXMEPHON MOJIEIH.
Paspe3 cxeMaTu3supoBaH B BUJIE IISITH HAITOPHBIX BOJOIPOHUIIAEMBIX CIIOEB,
paszeleHHBIX TpeMs cabonpoHuaeMbiMu. Kask1oMy npoHHIIaeMoMy CJIO0 Ha
MOJIENIU B pa3pe3e COOTBETCTBOBAJ OJIMH OJIOK, a KaXKOMY Cl1a00NpPOHULIAEMOMY —
TpH.
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Bono3abopHbie CKBaXMHBI 331aBATMCh HA MOJIEJIM KaK CTOKU C U3MEHSIOIIUMCS BO
BPEMEHHU PACXOJIOM.

CxemaTuzanus TUAPOTreoJOTMYECKUX YCIOBUM B pa3pese

* Cioit Nel MoJien COOTBETCTBYET HEIPOHHUIIAEMBIM ITaJICOTCHOBBIM TJIHHAM
* Layer Ne 1 of the model corresponds to impermeable Paleogene clays

[Ipu pemienuu oOpaTHON CTallMOHAPHOM 3aJ]a4M 110 BHELITHUM I'pPaHULIaM BCEX
BOJIOHOCHBIX TOPU30HTOB M KOMIIJIEKCOB 3aJ1aBAJINCh T'PAaHUYHBIE yCIIOBH | pona
(M3MeHSIOIUICS BO BpeMeHHU Hamop). [Ipu pernennn SurHo3H0M U MPOTrHO3HOM
3a7a4 110 TPaHULaM MAaCTPUXTCKOI'0 BOJOHOCHOI'O TOPU30HTA 3a1aBaJICA
IIOCTOSIHHBIN BO BPEMEHHU PACXOJI IIOTOKA ITOJ3EMHBIX BOJI, KOTOPBIA PACCUUTHIBAJICS
10 pe3yabTaTaM PEIICHUS CTalMOHAPHOU 3a1a4u. [10 BHEIIHMM IpaHuIlaM BCEX
OCTaJIbHBIX BOJIOHOCHBIX TOPU30HTOB U KOMIUIEKCOB 33/1aBAJINCh TPAHUYHBIE YCIOBUS
I pona.

AOGCoII0THBIE OTMETKH YPOBHEH, 3a/1aBaeMbIX 110 BHEIIHUM I'paHunam I pona,
PACCUNUTBIBAJIMCH C YUETOM IOHWKEHUN YPOBHEW, BBIYMCIIEHHBIX B COOTBETCTBYIOLINX
O1oKkax peruoHanbHON Monenu Boctounoro [Ipuapanbs.

CxemaTu3zanus mporeccoB reopuabTpaluu

TpexmepHas ctarioHapHas (GUIBTPALMS MOTOKA MOA3EMHBIX BOJ B T€TEPOTreHHOM U
aHU30TPOITHOM cpejie B OOIIEM Cllydyae OMUCHIBAETCS YPABHEHUEM

C 'paHUYHBIMHA YCIIOBUAMMA
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rae Kxx, Kyy, Kzz — koagdutimenTts GpuiibTpanuu no HarnpaBIeHUIO KOOPIUMHATHBIX
oceit X, y, z (LT-1); h —namop (L); W — 00beMHBIN TOTOK Ha €UHUILY 00beMa,
NpeCTaBIIeT UCTOYHUKYU W/ uiu cTokH Boabl (T-1). B o6mem cinydae pynkunm Kxx,
Kyy, Kzz, W mMoryT 05T pyHKIMSIMU IPOCTPAHCTBEHHBIX KoopauHaT (Kxx(X,y,z) u
T.1.).

— MoJienupyemMas 00J1acTh, — FPaHULIA C 3a/laHHbIM HanopoM, H(X,y,z) — 3HaueHue
HaIopa BJI0JIb TPAHMIIBI; — FPAHMIIA C 3a/IaHHBIM PAcX0a0M Bojbl, Kn —
kodhdunment GunpTparuu no HopManu K rpanuie, Q(X,y,z) — pacxoja BOJbI Ha
eAMHUIly 00beMa; - rpaHulla, BAOJIb KOTOPO 3a7jaHa 3aBUCUMOCTh MEX/I1Y PACcX0JA0M
BOJIbI M TPAJIUEHTOM Haropa; — Kod3((ULHEHT, XapaKTepU3yIOIHii B3aUMOCBS3b C
BHEIITHEN QUIBTPAIMOHHOM cpenoif, hB — ypoBeHb BO/IBI BO BHEIIIHEH
(bUIBTPAIIMOHHON CpeJIe.

TpexmepHas HecTallMOHapHas (UIBTPALMS TOTOKA MOA3EMHBIX BOJ B T€TEPOreHHOM
Y aHU30TPOITHOM cpefie B OOLIEM Cilydae OMUCHIBAETCSl ypaBHEHUEM

C HaYaJIbHBIMH YCIIOBUSMU

C I'paHUYHBIMHA YCIIOBHUAMMA
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rae Kxx, Kyy, Kzz — koagduiiments GpuiibTpanuu no HarnpaBIeHUIO KOOPIUHATHBIX
oceit X, y, z (LT-1); h —namop (L); W — 00beMHBII TOTOK Ha €UHUILY 00beMa,
MPEICTaBIIsAECT UCTOUHUKH U/1in cToKU BoAbl (T-1); Ss - koaddunment Bogootaauu
nopucrtoro matepuana (L-1); t — Bpems (T). B obmem cinyuae pynkuuu Ss, Kxx, Kyy,
Kzz moryT ObITh (yHKIIMSIMU IPOCTPAHCTBEHHBIX KoopauHat ( Ss= Ss (X,y,z), K xx
(x,y,z) u T.1.) 1 W - QyHKIIHEH MPOCTPAHCTBEHHBIX KOOPAMHAT 1 BpeMenu (W=
W(x,y,z,t)).

— moaenupyemas ooaacts, HO(X,y,z) - ©3BeCTHOE pacipeieiicHue Haropa B
HavyaJIbHbII MOMEHT BPEMEHM; — rpaHulla C 33JaHHbIM HanopoM, H(X,y,z,t) —
3HAUEHUE HAIlOpa BJIOJIb TPAHUIIBI; — rPaHUIIA C 3aJaHHBIM pacxoAoM Bojsl, Kn —
kodpdunment GuapTpanuu no HopManu K rpanuie, Q(X,y,z,t) — pacxoa BoJbI Ha
eAuHUIly o0beMa; - rpaHulia, BA0JIb KOTOPOl 3a7jaHa 3aBUCUMOCTh MEXKI1Y PACcCX0JA0M
BOJIbI U TPAJIUEHTOM Haropa; — Kod3((ULHMEHT, XapaKTepU3yIOHIHii B3aHMOCBS3b C
BHEITHEN QUIBTPAIMOHHOM cpenoif, hB — ypoBeHb BO/IBI BO BHEIIHEH
(GUIBTPAIIMOHHON CpeJie.

Maremarudeckass MOJEIb IIEPEHOCA ITOTOKOM MOA3EMHBIX BOJ PACTBOPEHHBIX B HUX
KOMIIOHEHTOB B OOIIEM CITy4yae ONUCHIBACTCS ypPaBHEHUEM

C HaYaJIbHBIMH YCIIOBUSMU

C 'paHUYHBIMHA YCJIOBHUAMMA

rae Ck — koH1eHTpanus pacTBOpeHHoro k-ro komnonenra (ML-3); — nopucrocTsb
(GUIbTpaIMOHHOM Cpelibl, Oe3pa3MepHasl BeIMUnHA; t — BpeMsl; X1 — KOOpJUHATa,
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COOTBETCTBYIOIIAA 1-01 IeKapTOBO# ocu koopauHar, (L); Dij — Tenzop
koa¢pdunmenta ruapoarnHamudeckoit nucnepcuu (L2T-1); — ckopocts punpTpanuu
(LT-1), ona onpenensieTcs kKak MoTok Jlapcu uepe3 oTHOMICHHE ; (S — 00BEMHBII
MOTOK Ha €IUHUILY 00beMa BOJIOHOCHOT'O TOPU30HTA, MPEICTABISIONINNA UCTOUHUK
(MonoXKuTENbHBIN) WK cTOK (oTpunaTenbHblit) (T-1); — KoHUEHTpaLus
pacTBOpeHHOTo k-ro komMrnoHeHTa B ucrounuke win croke (ML-3); - anemeHT,
OTBEYAIOIINM 382 XUMUYECKHUE Peakinu (COpOIIo, palMOaKTUBHBIN pacnaja Uiu
nporeccel Ouoaerpanamun) (L-3T-1).

- MoJieTIupyemMasi 00J1acTh; - U3BECTHOE pacIipejieieHue KOHIICHTPAIINH B
HavyaJIbHBIE MOMEHT BPEMEHH, - TpaHUIla C 3aJaHHON KOHIIeHTparuel, ck(X,y,z,t) -
3HaYCHUE KOHIICHTPAIIMH TI0 TPAHUIIS ; - TPaHHUIA C 3aJaHHBIM TTIOTOKOM MacCChl
BEILIECTBA, - IMMOTOK MACChI IO TPAHUIIE ; - TPAaHUIIA, BAOJIb KOTOPOUM MPOUCXOAUT
B3aMMOJICHCTBUE MEXKIY THAPOTCOIOTHICCKUM 0OBEKTOM M OKPY KaIOIIel Cpeion, -
CyMMAapHBbIi TOTOK MacCChI (3a CYET AUCIEPCUU U aJIBEKIIMK) IO HOPMAJIU K TPAHHUIIE .

1. Co3nanune MmareMaTu4eCcKoO MoaeH
rUAPOre0JIOrMYEeCKUX YCJI0BUH
KbI3bLZKAPMUHCKOI0 MECTOPOKIACHUS
MOA3EMHBbIX BOJ

1.3 Co3panue MmareMaTu4ecko MoaeIu

[ToaroToBKa UCXOMHBIX JAaHHBIX JJI MOAEIMPOBAHUS BKIItOUaja B ceOsl MIOCTPOCHUE U
oIu(POBKY KapT (PaKTHUECKOTO MaTepuaa, aOCOIIOTHBIX OTMETOK IOOIIBEI
(KpOBJIM) BBIICJICHHBIX HA MOJIEJIH CJIOEB, KApT MOILIHOCTH Pa3JesoMMX CI0EB, KapT
THUAPOU30MBE3, KAPT MUHEPAIU3AINH MTOJ3EMHBIX BOJI. J{J1st 3TOTO

ucnoisb3oBasuch ArcGIS u Maplnfo. YucnoBble MOJENN KapT NPeoOpa30BbIBAINCH B
crieruanbHbie (hOpMaThl JaHHBIX, KOTOPBIE 3aTEM MPOYUTHIBATTUCH CUCTEMOM
mozenupoBanusi GMS.

OCHOBHBIE 3TaNbI MOJCINPOBAHU
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KapTa MOIIIHOCTH KOHBSK-KaMIIaHCKUX TNIMHUCTBIX OTJI0KECHUM KI)ISI)IJ'DKapMI/IHCKOFO
MCCTOPOXACHUA IMMOA3CMHBIX BOJ
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Kapra MOIIHOCTH HUKHETYPOHCKHUX TNIMHUCTBIX OTJIOKEHHN KBI3bKapMUHCKOTO
MECTOPOKIECHUS ITOA3EMHBIX BOJ
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1. Co3nanme MmareMaTH4€eCKOH MOAEJIHN
rUAPOre0JOrHYeCKUX YCJI0BUM
KbI3bLIKAPMHUHCKOI0 MECTOPOKIEHHUS
NMOA3EMHBIX BO/I

1.4 KasqiuOpoBka Mmojaesu

KanubpoBka Mojienu BKIItoyaia penieHue 00paTHoi CTallMOHAPHOM 3a7a4n, 0OpaTHOM
HECTAlIMOHAPHOM 3a/1a4H, a TAK)XKe pacueT U aHainu3 0aJaHCOBBIX COCTABIISAIONINX
MOTOKA MOJ3€MHBIX BO/I.

Pentenre 00OparHO¥ CTALMOHADHON 3a1a4u

[enpro pemerns 0OpaTHON CTaIMOHAPHOM 3a/1a4H SBIISUIOCH YTOUHCHHUE
MOCTPOEHHBIX KapT BOJIOMPOBOAUMOCTH MPOHUIIAEMBIX CJIOEB U KO (DUIIMEHTOB
buibTpaluy pa3aeNsoumMX X ciadonpoHunaeMbix cioes. [Ipu pemennn oopaTHOM
CTAIMOHAPHOM 3a7]a4¥ Ha MOJIENIA BOCIIPOU3BOIUIUCEH THAPOTEOJIOTHUYECKUE YCIOBHS,
CYILIECTBOBABIIINE HA YCIIOBHO HEHAPYIICHHBIN MEPHO]I IO COCTOSIHUIO HA HA4aJo
1974 ropa.

B kauecTBe HauaIbHBIX NPUHUMAINCH 3HAYEHHSI BOJIOIIPOBOAMMOCTH, MOJIyYEHHbBIE B
pe3ynbTaTe 00pabOTKH OMBITHO-(PUIBTPAIIMOHHBIX pa0boT. Peenne moBTOpsIOCh 110
YAOBIETBOPUTEIHLHOTO COBNAACHUS PACUETHBIX U (PAKTUUYECKU 3aMEPEHHBIX 110
CKBakMHaM ypoBHeil. [1o onbITy MOaenpoBaHus MIPUHUMAIOCH, YTO JOIYCTUMAs
MOTPELIHOCTh PELICHHS 3a/1a4i OTHOCUTENIBHO HAOPOB HE JI0JIKHA MpeBbImaTh 10-
15% oT TpeOyembIX 3HaUEHUH.

[TorpemHOCTD perieHrss 00paTHOM CTAITMOHAPHOM 3aa4H JIJIT BEPXHETYPOHCKOTO
BOJIOHOCHOI'O TOPU30HTA
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CxemaTtuueckasi KapTa BOAOIPOBOAUMOCTH
MaaCTPUXTCKOTO BOJOHOCHOTO TOPU30HTA

CxemaTuueckas KapTa BOOAOIIPOBOJIUMOCTH

BEPXHETYPOHCKOT'O BOJJOHOCHOTO TOPH30HTA

Cxemarnueckas KapTa BOAOIPOBO
KOHBSIK-KaMITAHCKOT'O BOJJTOHOCHOTO

Cxemartudeckasi KapTa BOJOIPOBO
BEPXHEATH0-CEHOMAHCKOTO BOJIO!
KOMIUIEKCa
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CxeMmaTtuueckas KapTa BOOAOIIPOBOJUMOCTH HUKHC-

CpeHEaTbOCKOT0 BOJJOHOCHOTO KOMILIEKCA
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3HaueHus Ko3(pPUIUEeHTOB PUIbTpALIUU
pasJeNsouMX CI0EB

Kapra rugpounzonbes
BEPXHETYPOHCKOTO

BOAOHOCHOI'O TOPU30HTA 110

COCTOSTHUIO Ha 1974 r.

.
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fﬂﬂfacéﬁw-(?mgmnfm
clayish deposits

e O Low-Turonian

a clayish deposits

ow-Middle Alblan
layish deposits

[TomoOpaHHBIE 1O pe3ynbTaTaM pelieHus: 00paTHOM
CTallMOHAPHOM 3a7a4u

3HA4YCHUS BOAONPOBOAUMOCTH MaaCTPUXTCKOTO, KOHbSIK-
KaMIaHCKOT0, BEPXHETYPOHCKOTO BOJJOHOCHBIX TOPU30HTOB,
BEPXHEaTh0-CEHOMAaHCKOTO U HIYKHE-CPETHEAThOCKOTO
BOJIOHOCHBIX KOMIUIEKCOB HE TIPOTUBOPEYAT OMBITHBIM
JAHHBIM U pe3yJIbTaTaM MIPOBEACHHBIX PAHEE HCCIICTOBAHUN.

MunumMansabie Ko3(dumuenTsl gpuabTpamun (2¥107 —
5%107 M/CyT) COOTBETCTBYIOT CIIOK0 KOHBSIK-KAMIIAHCKHX
[JIMHUCTBIX OTJIOKEHUH. 151 ClI0st HUKHETYPOHCKUX TJINH
3HaYeHus kKodpduumenTa punbrpanuu Beime. OHHI
u3Menstores ot 4*107° mo 1¥107 M/cyT. [l ciaos HuxKHe-
CpeaHeaTbOCKUX TIIMHUCTBIX OTIOXEHUH KO (DUITHESHTHI
duabTpammy Konebmores ot 5*10° 10 2*107 m/cyr. [l
MOJIEIIUPYEMOI 00JIacTH HAOII0AaeTCs TEHACHIUS
yBeJIn4eHus K03(hHUIUEHTOB PUIBTPALIMH [NIMHUCTBIX
OTJIOKEHUH C ceBepo-3armajia Ha oro-BocTok. [lomoOpanHbie
Ha MOJIENIH 3HaYeHUS KO3PPUIIMEHTOB HUIbTPALIUU
Pa3AeNAIONINX TIMHUCTHIX CIIOEB HE IPOTUBOPEYAT OIBITHBIM
JAHHBIM U pe3yJIbTaTaM MPOBEACHHBIX paHee UCCIIETOBAHHIA.

Mo:xkHO caienaTh BbIBOJI, YTO TOYHOCTH pellleHusi 00paTHOM
CTAIMOHAPHOI 32]a4U COOTBETCTBYIOT MPEABSIBISIEMBIM
TpeboBaHUAM K MojieH KbI3bUTKapMUHCKOTO
MECTOPOXKIACHUS TTOI3EMHBIX BOJI.

Perienne 00paTHO HECTAIIMOHAPHON 3a1a49U

Lenbto pemeHnst 00paTHOM HECTALMOHAPHOM 3a/1auM ABJISIIOCH YTOUHEHHE YIIPYTol BOJIOOTAAUH
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BOJIOBMeNIatOIuX mopo1. [Ipu ee pereHnu Ha MoJiesId BOCIIPOU3BOANIOCH U3MEHEHUE
TUIPOreosIoTnYecKuX yciioBuil ¢ 1974 r. (ycinoBHo HeHapyuieHHbIH nepuon) o 1.10.2010 r.
Hlar pemenus oOpaTHON HecTalMOHApHOM 3a1aun — 1 rog. OTO0p BOIBI HKCIUTyaTallMOHHBIMU
CKBAKMHAMU OCYIIECTBIISIICS U3 KOHbSIK-KaMIIAHCKOT0, BEPXHETYPOHCKOI'O M BEpXHEaIb0-
CEHOMaHCKOI'0 TOPU30HTOB.

PaccunTanHble Ha MOZETTN YPOBHH MOJI3€MHBIX BOJ] CPABHUBAIHUCH C (PaKTHUECKU 3aMEPEHHBIMU
10 PeXUMHBIM ckBakuHaM. [lonbupanuce 3HaueHUs Ko3pPULMeHTa yIpyroi BOJIOOTAAYH
nopo/i. B kauecTBe HauanbHBIX NPUHUMAJINCh 3HAYEHNUs, [I0JIyYE€HHBIE B pe3yJibTaTe 00paboTKU
OTIBITHO-(DUIBTPAIIMOHHBIX Pa0OT. Penienrne moBTOPSIIOCH 10 yIOBIETBOPUTEIHLHOTO
COBINAJICHUS PACUETHBIX U (PAKTUUECKU 3aMEPEHHBIX 110 CKBAKMHAM ypoBHEH. [1o onbiTy
MOJICIMPOBAHUSI IPHHUMANIOCH, YTO JIOIyCTHMAas TIOTPEIIHOCTh PELICHHUS 3aa4yi OTHOCUTEIHHO
HAMopoB He JoJKHA npeBbiath 10-15% ot TpeGyeMbIx 3HAUCHUH.

[MomoOpanHbIe 3HaUCHUS KO PUIIEHTA YIIPYToil BOTOOTIAYH MOPOIBI COCTABIISIOT: /IS
MAaCTPHXTCKOTO BOJOHOCHOTO FOPH30HTa — 7*10 1/M, 11 KOHBSIK-KAMITAHCKOTO BOJOHOCHOTO
ropusonTa — 1*¥107 1/M, [T BEPXHETYPOHCKOTO BOZOHOCHOTO ropu30HTa — 1%107 1/M, st
BEpXHeaIh0-CEHOMAaHCKOT0 BOJOHOCHOTO KoMIuiekca — 1.1% 10° 1/M, ni1g HUKHE-
CpeIHeanbOCKOro BOXOHOCHOT0 Kommuiekea — 4%107° 1/m.

Kapra ruaponsonbe3 BepXHETYPOHCKOTO BOJOHOCHOTO TOPU30HTA MO COCTOSIHUIO Ha
okTs10pb 2010r.
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PaccunTanHble YPOBHH B IIEJIOM YIOBJICTBOPUTEIHHO COBNAAIOT C PE3yJbTaTaMHu
PEKUMHBIX HAOJIIOJICHUH.
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1974 o 2010r.

1 MOKET OBITH
HCIO0JIb30BaHa JJIA
peueHust
MPOTHO3HOMI
THAPOAUHAMMYECKOMN
3aJaumn.

2. PenieHue MpOrHo3HoOM
TUAPOANHAMMUYECKOU 321a41 M 3aa4M
IPOrHO3a KA4eCTBA IKCILIYATHPYEMbIX

MOA3€MHBIX BO/I

2.1 ITocTaHOBKA MPOTrHO3HOM I'HJAPOAUHAMUYECCKOM 3a1aUM

[TporHo3 u3MeHeHus TuAPOreoJOrnYeCKuX ycaoBuil KbI3bUKapMUHCKOTO
MECTOPOKICHHUS MO BO3JACHCTBUEM IKCIUTyaTaAllMK MOA3EMHBIX BOJ BBIIIOIHSIICS Ha
nepuoa ¢ 1.10.2010r. mo 16.02.2038r. [IpogomKuTEIpHOCTS TPOTHO3HOIO MEPUOIA
10000 cytok. YuutsiBanack padota 113 cymiecTByromux 1 67 mpoeKTHPyEMBbIX
CKB&)XHH, IKCILTyaTHPYIOIIUX BEPXHETYPOHCKUN BOJOHOCHBIN ropu3oHT. CyMMapHas
MPOU3BOAUTEIHLHOCTD BCeX CKBaxUH nopsiaka 100 Teic.KyO M /CyTKH.

Bnusnue paboTbl B0103a00pOB, PACIOIO0KEHHBIX 3a MPEAEIaMU MOJECIUPYEMOM
00J1aCTH, YYUTBIBAJIOCH 3aJJaHUEM COOTBETCTBYIOIINX a0COIIOTHBIX OTMETOK YPOBHEM
10 BHEIIHUM rpanHunam [ poga. OTMETKH ypOBHEN PACCUUTHIBAIUCH C YUETOM
MOH>KEHUM YPOBHEH, BHIYMCIICHHBIX B COOTBETCTBYIOIINX OJI0KaX perMoHaIbHOM
Mozenu Bocrounoro [Ipuapainbs

2.2 PenieHyre ruAPOAUHAMMUYCCKOM 3a1a4M U pacyer
0aJIAaHCOBBIX COCTABJISIONIMX MOTOKA MOJA3€MHBIX BOJI

[Iporuo3Has KapTa rUAPOU30IIBE3 ISl BEPXHETYPOHCKOTO BOJOHOCHOT'O TOPU30HTA,
MOCTPOEHHAs N0 pe3yJibTaram MojaenupoBanus Ha 16.02.2038 r.
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KapTa nporHo3HbIX MOHMKEHUH HAIOPOB BEPXHETYPOHCKOT'O BOJOHOCHOTO
TOPU30HTA,
MOCTPOCHHAs N0 pe3yJibTaram MojaenupoBanus Ha 16.02.2038 r.
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Frojectible production welland ite ronnber

Exdcting prodaction well snd itc romrber
M — Drognostic depressions of heads, m
Modeled re giom houndary !D Population aggregates

1o pe3ynbTaTaM MOAEIMPOBAHUS MOXKHO CIIE€JIATh BBIBOJI, YTO HA KOHEL IPOTHO3HOTO
NEPHOJA B IKCIIyaTUPYEMOM BEPXHETYPOHCKOM BOJIOHOCHOM IOPU30HTE
chopmupyeTCs IeTpecCHOHHas BOPOHKA, OXBATHIBAIOIIIAS BCIO UCCIIEIYEMYIO
obnacte. [To cpaBrenuto ¢ 1.10.2010r. ypoBau norusstcs Ha 90-100m B rieHTpe
JenpeccuoHHoi BopoHku. [1o rpanuiiam MoaenupyeMoil 061acTi ypOBHU CHU3STCS
Ha 4-10M. MakcumabHbIe TITyOUHBI 3aJIeTaHus TMHAMUYECKOTO YPOBHSI B
AKCIUTYaTallMOHHBIX CKBaXXMHAX AJOCTUTHYT 130 M, 0JHAKO HE MPEBBICAT JOMYCTUMBIX
150 m.

JlnarpaMMmbl 0aJaHCOBBIX COCTABJIAIOMIMX MOTOKA MOA3€MHBIX BOJ AJIs
BEPXHETYPOHCKOr0 BOJOHOCHOI'O TOPU30HTA
Ha Pa3JIMYHbIE MOMEHTHI BPEMEHHU (110 pe3yJibTaTaM MOJCIUPOBAHUS)
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Stationmy task

1.1.1974)

Expenditure part [ncoming part

31738 wifeyr 31738 wicyr
B -2L6

O-164.6

0O 2629.5

Epignestic tazsk
£1.10.2010)

Expendibre part
14233 3 afeyT

[ncoming part
142333 olfcyr

055374

O-125110.4

O3645.6

H-15H4.3

Ealmmee components of gromudvwaters flow, mafdas':

Prognoste task
1602 2038

Espendibwre part
-101083.3 ey

[ncoming prart
1010833 s'fcyr

0 43833.2

O-100558.5

O Inflow through outer bosdaries of the frst order B Infow From abowe

O Inflow Brom belowr

1 Whorking out of resiient resounces

N Outflowr through outer boundaries of the Brst onder 01 Outfiow upstairs
O Weaber wilhwiraweal

H Outflow down

2. PenieHue mMpoOrHo3HoOM
rUAPOAUHAMUYECKON 32124 U 321a4U
IPOrHO3a KAa4eCTBA IKCILIyaTUPYEeMbIX

MO/JA3€MHBIX BO/

2.3 IlocTaHOBKA U pelIeHHE 321a4M IPOTrHO3a KA4eCTBa
IKCILIyaTUPYEeMbIX MOJA3EMHBIX BOJL

VXyaueHue KauecTBa MoA3EMHbBIX BOJI IKCILTyaTUPYEMOr0 BEPXHETYPOHCKOIO
BOJJOHOCHOT'O rOpu30HTa KbI3bUIKapMUHCKOTO MECTOPOKICHHS] BOBMOKHO B
OCHOBHOM 32 CUET IepEeTEeKaHusl COJIOHOBATHIX MTOA3EMHBIX BOJ U3 MAACTPUXTCKOTO,
KOHBSIK-KaMITaHCKOTO M BEPXHEaJIb0-CEHOMaHCKOTro TOpu30HTOB. C 11eJbI0
MPOTHO3UPOBAHUS U3MEHEHHUS KAYECTBA MO3EMHBIX BOJI KbI3bIIKapMUHCKOTO
MECTOPOXK/ICHUS Ha CO3JJaHHOM MOJieNH Oblila pellieHa 3a/1aya IepeHoca NOTOKOM
MOJI3EMHBIX BOJ PACTBOPEHHBIX B HEMl KOMIIOHEHTOB. J1Ji1 3TOro ObUT UCIIOIb30BaH
Moxaysib MT3D cucremsl MoaenupoBaHusiGMS. MaTtemaTrnyeckasi MOAEIb
MMUTHPOBAJIa KOHBEKTUBHBIN NIEPEHOC PACTBOPEHHBIX B IMMOA3EMHOM BOJIE
KOMITOHEHTOB. CUMTANIOCh, YTO MUHEPAIN3aLUs TOA3EMHBIX BOJ MAaaCTPUXTCKOIO
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BOJIOHOCHOT'O FOPH30HTA PABHA 4T/IM° M HE M3MEHSETCS B IIPOLIECCE PELICHNUs
IIPOTHO3HOM 3a7auu. HauaibHble 3HaYEHNS MUHEPAIU3ALNHN IT0J3EMHBIX BOJI KOHbSIK-
KaMITAaHCKOTO, BEPXHETYPOHCKOT'O BOJJOHOCHBIX TOPU30HTOB M BEPXHEAIh0-
CEHOMAaHCKOI'0 BOJJOHOCHOT'O KOMILJIEKCa I pEUIEHUs POrHO3HOM 3a/1auun
3a/1aBaJIMCh HA OCHOBAHWH COOTBETCTBYIOIIMX KapT, NOCTpoeHHbIX Ha 1.10.2010 r.

Kapra nporao3Hoit MUHepanu3auu M036MHBIX BOJI BEPXHETYPOHCKOTO
BOJIOHOCHOT'O TOpU30HTa Obli1a paccunTana Ha 16.02.2038r. Haubomnpmas
MUHEpaIU3aus NoA3€MHBIX BOJ HOCTUTHET 1.33 /oM’ K KOHIY IIPOTHO3HOTO
neproaa. Haubomsinee yBenmuenue munepanmsamui (0.22 r/am’) 6yer B
CKBa)XMHAX, JJI1 KOTOPBIX POTHO3UPYETCS] MaKCUMaJlbHas IIyOMHA 3aJIeraHus
nuHaMudeckoro ypoBHs (130 M) Ha KOHEl MPOTHO3HOTO MEPUOo/a.

Kapra nporao3noi MuHepaM3auu MOJA3EMHBIX BO/T
BEPXHETYPOHCKOTO BOJJOHOCHOTO TOPU30HTA (110 cocTosiHuio Ha 16.02.2038 r.)

= Droductionvelland s rnmber

_ Eolines of fprogno ctic mineralization.
©" Mhmpbers are iso bne weights, zidm

Q Bode led Te gion boundany [T Population ageregates

Kapra nu3mMeHnenus MuHepain3aluy Mo136MHBIX BOJ
BEPXHETYPOHCKOTO BOJJOHOCHOTO Topu3onTa ¢ 1.10.2010 r. mo 16.02.2038 r.
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Fegione of gronmudvraters i ke alization Tereace for
proguostic period, gidm”

B o5 0
] oo
[ ]opz-ops
[ Jops-op
- 0p7-01
— I

A o Production we L Hinrerals: ontop - Tumnber,
’ from left - minersization change , gidm

®  Irojectible well

.Q Populatior aZzregates

Pacuer koHUeHTpauu cyIb(PaToB B MOJ3EMHBIX BOIaX BEPXHETYPOHCKOTO
BOJIOHOCHOTO TOPU30HTA IO IKCIUTYaTAllMOHHBIM CKBakMHaM KbI3bUIKapMUHCKOTO
MECTOPOK/ICHHUS BBITIOJIHSIICA aHAJTUTUYECKUM METOJIOM Ha OCHOBE PacCUUTaHHOM
METOJIOM MOJIETUPOBAHMSI POTHO3HOW MUHEpaAIU3aI1H.

1o pe3ynpTaTaM pacueToB MOKHO C/AENATh BBIBOJ, YTO BCIEACTBUE MACCUPOBAHHOIO
B0/100TOOpa U3 BEPXHETYPOHCKOTO BOJJOHOCHOTO rOpu30HTa KbI3bUIKApMUHCKOTO
MECTOPOKJICHHS IPOU30MIET YXYyAIICHHE KaYeCTBA MOJ3EMHBIX BOJI, HO UX
MMHEpAIN3aIis He MPEBBICHT 1.5 /M’ Ha KOHEIl IPOrHO3HOTO IePHOIA.
MakcumainbHasi KOHIICHTpaIUs CyIb(paToB B MOJ3EMHBIX Bojiax gocturaer 0,40

/1M, HO He MPEeBBICUT MAKCHMAJIBHO JOMycTUMOit 0.5 /.
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ABTOpBI

Ka3zaxcran. MHCTUTYT rHAPOreoJI0ruM U re03K0JI0ruu
um.Y.M.Axmenca¢puna MuHucrepcTsa o0pa3oBaHud U
HAyKH
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