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NIK 631.6

B EnHre paccMaTPHBAINTCH HEKOTOPHE HAKWOO/EE BaMHELE
rEApoaorayeckse npoldaeMs!, BCTPEMAIOUIHECH NPH NPOSKTH-
POBAHMH W SKCOAYETAUHA OPOCHTENLHEK CHCTEM, B S4CTHO-
CTH, AHAZMIKUPYIOTCA COBDEMEHHEIE METOH PAcUETa BOAHOTD
¥ DOARO-CONEROr0 (ananca, HapHABTPALHOHHOTOD NHTAKES
H DpOrHosa YPOBHA TPYHTOBWX BOG, CTOKA H BO3IEDAaTHHIX
BOL C OPOIIAEMHX 3EMEJb, HENOCTATHOB (fedwuMTOR) BOAO-
AOTpeliens s, OPOCHTENBHEY HOPM B FHAPOMORYJIEH, @ TaKme
PeKHMA OPDIIEHHA PA3THYREIX CeABCKOXO3ANCTRHHEIX KYb-
Typ. Mlns peimenua 3THX npobiem NPOBENEHH TEOPETHUECKHE
HCCNEJOBARKA  BOXOMOT enua  CeAbCKOXO3AHCTBEHHELX
KYABTYP, CTOKA, BAaroofiMeHa B 30HE a3PRUHM, NpOAHZIH-
SHPOBAHE Pe3YALTATH SKCTEpHMERTAABHEYX TEILIO- H BOAHO-
GanaHcoBHX ECCRencBandil, 3 TAKONe MATEPHATH HAGMOICHMI
arpomercranunfi, [HAPOAOTHYECKAX CTAIHOHAPOR M ofcepBa-
TODH#, DACMOACKEHAHX HA OpPOIAEMEHX H HEOPOWASMEIX
IEMIAX.

PaccunTana Ha IHAPONOroB, MENHOPATOPOB, ATPOMETEC-
POAIDTOE, NOYEODENDE, ArPOHOMOB H CTYAEHTOR COOTBETCTRYID-
KX CNeuHaabHoCTeH

The book deals with important hydrological problems
of designing and operation of irrigation systems; in parli-
cular, the following problems are discussed: modern methods
of estimation of water and water-and-salt balances, water
alimentation by infiltration, water table forecasting, ru-
noff and water return from irrigated areas, deficits of water
consumption, irrigation nerms and irrigaiion module, as
well as irrigation regime of wvarious agricultural planis.
For the solution of these problems theoretical investigations
of water consumplion bgr agricultural plants, runoff,
hydrologic cycle in aeration zone have been conducted,
the results of experimental heat-and water-balance research
have been analysed, as well as observational data collected
by agricultural and hydrological stations and observatories
situated at irrigated and non-irrigated areas.

The heok would be of value for hydrologists, meliora-
tors, agrometeorolugists, pedologists, agronomists and stu-
dents of corresponding specialities.
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MTPEJHCJIOBHE

B knure «nAposiorys OpoLIaeMHX 3€Me/iby, BHIHeeH K3 TedaTH
B 1968 r., paccMoTpenn akTYaJbHHE BONDOCH TEOPHM M NMPAKTHKH
pEXKEME OPOMEHHs. U BONEOro 6adaHca Ce/IbCKOX03SHCTBeHHLIX NoJei,
AexalMe B ocHOBe paspaforku HabGonee PAUHOHAJNLHLIX TPHEMOB
HCNOML30BAHHA BORHBIX M 3€MEABHBIX PECYpPCOB M [IOJYY€HWs HA
OpOIIaeMbIX 3eMIAX BHCOKKX H rapanTHpOBAHHBIX ypoxkaes. B cBA3u
¢ MIMPOKKM pasBHTHEM B Haulell CTpaHe OpOlaeMoro 3eMJIe1eN s HH-
TEPEC K 3THM BONPOCAM PE3KO BO3pOC, 4TO H ABHAOCE OXHOH K3 NPHYHH
nepeusiania KHHTH.

[Tocne BeX04a B CBET NEpPBOT0 H3ZAHHA KHHTH OBLT MOAYYeHR pAL
saMeyaHui W UEHHBIX [OMKEJAaHHH, MHOIHE U3 KOTODBIX YITEHL! BO
BTOPOM H3AdHHH. YTOUHEHHE KOCHYJOCHh pasjeloB BOLHOIrO OafaHca
¥ cyMMmaproro ncnapenns. Iiasst 2 v 6 nepepaloransl H J0NOJHEHH
JARHEIME TIPOBEPKY TERAOBOAHO0ANAHCOBOTO METOJA pacuyera ucnape-
HUSA M ONpENeNeHNs PCIKHMA OpoueHHs. B KHHMry BKIWYEHE TakkKe
HOBHlE TJABHl, OCBellalilMe BONPOCH BAArooOMEHa B 301e A3DAallHH,
CTOKA ¢ OpoilaeMbX TeppHTOpuHil, BOJLHO-CONEBOro peHMA TMOoYB
(raaeul 3, 4, D).

Kaxiasa W3 3aTpoHYTHIX B KHHre npoliem paspalaThBaercs cre-
PHAAHCTAMHA D paMKax COOTBETCTBYHIIHX HaY4HLIX JHCIIHIJAHHT ME-
JMOpalHY, HOYBOBENEHHA, THAPOreoJOrHH H MHAPOJIOTHH. YTIOMAHY-
THE 1polJeMbl TECHO B3AHMOCBA3&HIE, B OCHOBE HX PELIEHHA JTeMaT
OIUA H Te e (HAHYECKHe ABJeHHA H (aKTOPh BOAOXO3ARCTBEHHOH
JeATeIBHOCTH, NMO3TOMY B Npelnaraedod MoHOTpaduu OHH paccMar-
PHBAIOTCS [0 BO3MOXHOCTH KoMnaexcHo. Cojepxanne sTHX npoGaem
HOCHT [pPeHMYIIECTBEHHO MeJIMOPATHBHO-THAPOJOrHYeCKHI Xapakrep,
NO3TOMY &BTOp CUeJ llesiecocGpasHbiM OOBeAuHuTs HX Mo 0fIHM
uazpanueM «Mpprraunondas ruaponorusa», AW s[mipotorus opo-
[AEMBIX 3EMEND®.

ApTop raAy0OKO NpH3HATENEN 34 LEHHbE COBETH M .3aMeqaHus
yr.-kop. BACXHHMJT B. B. Illymakony, Karu. TexH. Hayk B. C. Jlan-
wenkoBy H npodgeccopy A. H. UebGorapesy.



BBEJAFEHHE

Coperckpii Cotos MO MAOWANAH OPOWAEMHX M OCYIHACMBIX 3CMejhb
3aHHMaeT 0HO K3 BeAYUIHX MecT B Mupe. B RacTosimee Bpems iaptus
Il NPaBHTEJLCTBO HamewaloT eme GoJee TpaHiRG3HbBIE MEPONpHATHS
o MeqHopanuu 3emedb. llnpoxoe paseutue noayuaer opowenne
B CpeaHeit A3un ¥ Ha wre Kazaxcrana, a Takxe B 30He HEI0CTATOUROTO
ypaaxnenun Esponefickoil Teppuropun CCCP. Ceesenns o nepcnex-
THBAX PAasBHTHA OpPOWIAEMOro 3eMieRefHs NpHBOAATCH B paboTax
B. A. Ulymakosa [298], A. H. Ackouenckoro [261, C. M. ITepex-
pecra [179], K. K. IUybaanse [288], M. A. Tepapau [67], C. A, Mnp-
kuHa [159], E. A. Anexceenckoro [12].

Bonbimoft paaMax passuTHA OpOLIAEMOTO 3eMIeIeTH S, eCTEeCTBEHTIO,
Tpebyer Gogee TIATENLHOR H BCECTODOHHEN HAYUHOH OUEHKH NpH-
PORHBIX YC/AOBHA H B JIEPBYIO OYepelb THIPOJOTHYECKOTO pexKHMa,
IIPETEPNEBAIOIMEro Haubomee CHIABHOE H3MEHeHHe NPH MeJHODAIH.
lspponornueckne npobneMbl OPOLIAEMOTO H OCYLIAGMOTO 3EMASIETHS
NPHBJIEXAIOT BHHMAHHE KAK MEJHOPAaropoB, TAK M IHAPOJOros: mep-
BBIX — C TOYKH 3peHus HaHboaee 3(ppeKTHBHOTO HCNOJIbIOBAHNA BOJI-
bIX U 3€MENbHBIX PECYPCOB, BTOPBIX — C MO3HIMK OLEHKH Nepehex-
THER H3MEHEHHHA FHIPOJOTHYECKOro pexiHMa, KOJAMYeCTEA H KAauyecTBa
BOMHBX PECYPCOB. " _

Bonmpoc 06 m3yderuu rujpoJorH4ecKHX NPONEccOn HAa MeNHOpH-
PYEMBIX 3€MAAX H B PeuHEIX OacceliHax ¢ pasBuToil MesHopauueil Bnep-
seie nocTaBunk A. M. Boefikos [556] 1 B. T'. I'nmyukoe [71]. Cpenn
MEJIHOpPATOpOB HAa HEeOOXOAWMOCTE TaKHX HCCJIEIOBAHKN YKA3HBA
OCHOBOMOMOMEHK Hayyhnoit menuopamns A. H. Kocrskoe [126],
AaBUIHE 06OCHOBAHHE METOAA ONPENCTeHHA OPOCHTENBHEIX HOPM ¢ Yye-
OM BoHOTO Oanlanca nowpeHHoro ciiod. C. @®. Asepeanos (5], pasen-
nad uier A, H. KocrsikoBa, nocrasui Bonpoc o Goslee npoxoM BOIHO-
GasancopoM 0GOCHOBaHMH BOAHEIX Meawopauuii. OAHAKO IMAPOIOrH-
'IECKHE HCCIEN0BAHKA HA MEJHOPHPYEMBIX H, B 4aCTHOCTH, Ha Opolae-
MBIX 3eMIAX BCe-T2KH paspHBaduch cj1a0o.

Ho HacTOAIEro BpeMeHH NpH NPOEKTHPOBAHNH ODOCHTEABHBIX CH-
CTEM HCHO/B3YIOTCA OPOCHTENBHEIE HODMEI, YCTAHOBJEHHBIE SMITHPH-
"CCKHM NyTeM, HePeIKO M0 3MH30AHYECKHM HabMioIeHHAM Ha Helo -
IUHX ONBITHHEX Noaax 6e3 JoJKHOro yuerTa JHHAMHEHA BOAHOro 6anauca
BOHBl A3paAlUHH, & TAKNKE COCTOAHHA THIPOMETEODPOJIOIHYECKHX VC/IO-
BHil B KOHKDPETHhIE TOJHL. ! - .

Tak waspiBaemple aHAAMTHUECKHE METONBl ONPENETEHUA NPOEKT-
ILIX peuMOE OpOILCHHS, OCHOBAHHEIE HA NIPHHUMHIE BOLHOro 6anauca,
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HpHMEHHIﬂTEH B GFPHHHHEHHHK HEEILITHﬁaJ{, TaK K3aK =4 HGHGMEPHGETH
iprMHpﬂEﬂHHE ero COCTABJAAIDOILHX H pE}KHM BGJ‘[DI‘IDTPEﬁ.HEH HA Celdb-
CKOXO3AHCTBEHHBIX KYJABTYP H BJaaroco0MeHa B 30He aspaluHd paszpa-
HoTaRkl Bee ewle caabo.

[1poeKTHpPOBAHKE H CTPOUTE/LCTBO OPOCHTENBHEX CHCTEM (e3 Bee-
CTOPOHHEr0 YYeTa NPHPOLHBIX YCJIOBHHA MeJHOPHPYEMBIX 3€MEb, UTO
HepeKo BeTpeygeTc B npakthke [51, 197 |, npuMeHeHue HeOCTATOYHO
060CHOBAHHOTO peXHMa opolleHus (e3 yyera ARHAMHKH BOLHOIO
Gananca, siaroofMera B 30H& A3PAIHA W COCTOAHHA TEKVWHX THIpO-
METEOPOJAOTHYECKHX YCIOoBHil, 0C06EHHD Ha NOYBO-TPYHTAX, 0f/ana-
WM c1abod OTTOUHOCTRIO, MPHBOAHT K QOpMHPOBaHHI0 HEGAAronpHaT-
HOTO BOJAHOTO OailaHca H, KAK CJeICTBHe, K OHCTPOMY NMOJABEMY YpOB-
Beill TPYHTOBHIX BOJ, BHI3HBameMy 3aGosayHBaBHe W BTOPHYHOE 3a-
coJIeHHE KopHeoGHTaeMoro cjofi noyewl. [loBeimenHe KORUeEHTpaudH
cojiel NPHBONHT K TIOHHKEHHIO HCMAapeHHA H COOTBETCTBEHHO K YCH-
JeHHI0 Tpouecca 3alo/auHBaHEA.

Ilponeccul 2afoiaudBanius H 34COJEHHS NOYB NPHBCOIAT K norepe
TI.TIDII.G[:FD.H.HH NOCJACIHHX, PLIKOMY CHHMAMCHHID YVPOXACE CEHLCKDIDSHﬁ-
CTBEHHBEIX KYJABTYD W Ja)Ke K NOJHOMY BLINAJEHHID 3eMelb H3 CeBo-
oGopoTa. ITH TpOUECCH B LeJoM MPOTpecCHpPYIOT H CTAHOBATCA D0Nb-
LIHM TOPMOSOM B PasBUTHH OPOLUCHHS.

HuTeHcHBHO® pasBHTHE oOpOIIaeMOro semiele/ind TOBJEKJ0 33
coboli BoapacTanue ofbema Ge3BO3BPAaTHHIX MOTEpb BOAB H B phle
CAYYACE CHHMKEHHE CTOK2, 4 TAKKE [OBHILEHHE MHHeDaNu3auHH peu-
HEIX BOJL.

CaenopaTtensHo, paspaloTKa METOAOB NPOrHO3a H3MEHeHHSA CToKa
PeK H KauecTsa BOJHEIX PECYPCOB HoJ BO3ISHCTBHEM H3BATHA BOJAH Ha
OpPOLIEHHE SIBJfEeTCH BAXMHON npobilemoHd coBpeMeHHOR rHAPOJOTHU,
ocobeBHO B CBR3H ¢ COCTABRJEHHEM BOAOX03AlCTEREHHEIX GalaHCoB
H HaMegaeMEBEMH TIJaHaMH IIE]]EﬁpﬂEﬂR YACTH CTOKA CEBEDHBIX pE‘H
B Gacceiin Boarn M cHOHpCKHX pek B OGaccediw CHpgapbh 'H AMy-
IappH H MajopoiHuie oGiactH Kasaxckoh ‘CCP.

Jaa peleHHs YKasaHHHIX [pofaeM HeoGXOAWMO Npemie BCEro
H3Y4YeHMe BOAHOr0, TENJI0BOI0 H coMeroro 6aNaHCoBR H TeNio-, BJaro-,
coJeofMeHa B 30HEe aspaliH Ha OpOLIaeMblX 3eMJsAX, a TAKXe Ha 3a-
CFILI.HI[ELI}{ TE‘I.‘IPHTDIJHH}:, rie TEpEﬂTIﬂ.iIEPElETEH paEI.EHTHE D]JI:ILT.'[EHHH.
ITH HCCTeNOBAHMS NOJKHEL OHTL, OUEBMAHO, KOMIJIEKCHBIMH, MO-
CKOJBKY 00BEKTOM H3YUSHHMA ABAACTCA CNOMHAA CHCTEMA pacTeHHe—
noyepa—eoaa—armocepa. OHH AOJIKHE OCYNIRCTRAATRHCH € YUETOM
0COGEHHOCTEH THAPOMETHOPATHBHON NPAKTHKM [H, B YacTHOCTH, IO-
JHEHOH TEXHHKH, CrocobHoB NoJusa.

B npopecce peEieHH" YHOMAHYTEIX T!PDﬁJ']EM OLIIH BEINOJHEHE!
TeopeTHUecKHe, JalopaTopHEe M TIOJEBHe SKCTeprRMeHTANLHBEe HC
caefosanuA. IlocAeanne HOCHJIH BCErJa KOMIVIEKCHHI Xapakrep,
T. € OJHOBPEMEHHO H Ha OAHHX H TeX e 06BEKTaX NPOBOJINIHCH BCe
EHIEI IIOJJEBBIX HCCAeIOBARMI: FHIpOJAOTHYECKHE, THADOTEOAOTHYE-
CKHe, arpoMeTeopoJiordvuecKHe, MOYBEHHLIE H I'lp.
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Ileppuie noaepwle patots GeiH HayaThl asTopom [268] B 1957 r.
Ha opomaeMbix nonsx HuxnrenoHckoit H JoHCKOH OpOCHTENBHEIX CH-
cTeM, rjle 3eMJH SaHATH 0[] 3epHOBOH ceBOOOOPOT, BHHOTPAIHHKH
i caan (Pabhue-3anoHckuil soanobanancoBeil yuacrok, noc. Boc-
xon, PocroecKkoll oftnacti) w nox pue (Hoeocagroeekwi ponHoSanaH-
coBuifi yuacTok, Ilpomerapckaa Berka JloHCKOR OpOCHTENBHOE CH-
cremul). B 1964—I1965 rr. 3TH uceaenoBaHus GBIAM  PACIUHPERH.
JkcneprMenTaabHee pafoThl Ha4ATH Ha OPOIAEMEX MOAAX CBX AWMU~
1HOBCKHH, PocToBcKoR ofifacTn B POCTOBCKOM ONHTHO-MENHODATHBHOM
crafilil (Baraepcko-Cajkoeckas opoCHTelNbHAas cHerema), ceX «Mao-
GunbpHeHcKui» Crasponoibekoro Kpas H CTaBponofbcKoH OIBITHO-
MeanopaTHeHoH craruMH (Ilpaso-Eropamnkckana opocutensiasa CcH-
cTema).

B 1967—--1970 rr. ananornunne HecaefOBAHEA NPOBEIEER HA Opo-
waembx semasx IOxaoro Kasaxcrama (Apbick-TypkecTaHcKas,
KapgyMcEas # Tanacckas opocHTenbHEe cuctemil). [lpogoasaores
paGotn B [loodkpe, Ha HOsbaw-Cynakckoii, crpoaweiica Craepo-
noawckoit W Ilpaso-Eropanxckofi (Cesepuwnii Kapkas), a tagme Ha
Uyiickoll (KHpruaua) M apyrix opoCHTENbHBIX CHCTEMAX,

Hoayuenune Marepnansl ObVIH HCTIOAB30OBAHLI HPH HANHCAHHE Ha-
cToAueH MoHorpaduu,

Teopernueckuit aHaMM3 H o6oOUIEHHE IKCNEPHMEHTANbHLIX JaH-
HHX, NMOJYYEHHBIX Ha OPCIIAeMBEIX 3eMJIAX M 3aCYLLIHBEIX TEPpPHTO-
PHAX, TIO3BOJHAH PACCMOTPETh Ha COBPEeMeHHOM YPOBHE IHApOJorH-
YECKOH HayKH TaKyiC BaKHYI0 NpolJIeMy, KAK TEOpHA H METOAHKA
PacueTOB HEJIOCTATKOB BO/ONOTPEGAEHKA, OPOCHTEABHBIX HOPM, FHIPO-
MOAVJ/AEH B PEeMHMOR OPOLUEHMA,

HAYHTEABHOE BHEMAHHE YASJNEHO aHajJH3y NPOUEccoB HenapeHHd
H ONTHMAaABHOrO BOJOUOTPeOJeHHS PasiHUYHEIX CeNbCKOX03AHCTBeH-
HBIX KYJBTYP H paspafoTke METOAMKH HX Pacyera 3a KOHKpPETHE
NpOMEeXMYTEH BpeMEHH.

Boibuioe MecTo B KHHPE 34HHMAIOT BONPOCH HAYYEHHA BO3Bpar-
NBIX BOA, @8 TAKMKe H3MEHeHHA BojHOro fajaHca M cTOKA 8 peuHbX
GacceHHAaX ¢ PASPHTHIM OPOILSHWEM, YCOBEPIUEHCTEOBAZHWA METOJIHKH
pacyeTa BONHO-COJMEBLIX OajJaHCOB OpOUIAGMBIX 3€Melb H NpPOrHosa
FACOMACHHA OPOMIAEMEIX nojeH, pazpaloTHH peKOMEHZAUMH no onpe-
JeNEeHNI0 WHQUABTPALHOHHOTO NHTAlHA PPYHTOBHX BOX HA OpOlIae-
MBIX 3EMJAX H Jp.



1. BOOIHBbIH BAJIAHC OPOIIIAEMBIX 3EMEJIb

Bouxuiii 6anarc moboil TEPPHTOPHH ABJAETCA PE3VIBTATOM B3IEH-
MOJEHCTBHA KAHMaTHYecKHX (aKTopos ¢ YCJIOBHAMM NOACTHASWMWER
noBepxHOCTH. OCHOBHBIMH CYUMTAKTCH KAWMaTHYeckHe dakropst. On-
HAKO DNOYHBEHHO-TeOJOrHueCKoe CTpoeHHe TEP]JHT{}]JHH, YOJA0BHA 1101~
CTHAAKmEH MoBepXxHocTh (00paboTKa TNOYDLHl, MEJHOpALUA 3eMENbL H
Mp.) HrpawT CYMECTBEHHYIO, a HHOTAA H PELIAOmyYI0 poib B hopmMu-
poBaiHU BogHoro Gajanca. OcoleHHo Ooablioe sHAYEHHe HMeeT dak-
TOp OpOWeHHA, cuocoGHLI KopeHHBIM ofpazom npeolpazoparl. ecre-
CTBEHHBIH BOOHBLIH OajaHc. X

C noMompio Metoaa BojaHoro Gajanca MOXKIO PelIaTh PA HPaKTH-
YeCKHMX 38JaY, TaKHX KaK OLeHKa BJaarooCecledeHHOCTH, PacueTs
HeJOCTATKOB BG,"[,{'.II'[DTPEﬁ.‘]EHHH PASTHUYHEIX CeIbCKOXO3H HCTECHHKIX
KYJALTYD H onpeleseHHe Ha 3ToH OCHOBE OPOCHTeNBIBIX HOPM W TO-
AHBHOTC DeX{HMa, onpeledenue HHOUALTPANHOHHOTO MATAHWA TPYH-
TOBBIX BOX M OIEHKA 00beMa BOSBPaTHHIX BOM, OLUEHKa H3MelleHHA pey-
HOIO CTOKa M np. :

Benpunna omubok OHPELCICHHA 3THX XapakTCPHCTHR 3aBHCHT OT
TIOIHOTE YYETa BCeX 3IMEMEHTOB BOJHOro 6ajaHca H HafemHOCTH HX
KCTIEpUMERTALHOTO onpeleneHusa, B HacToRwen riasge npuBoAATCA
HanboJee NoJHBEe YPEBHEHHA BOOHOTO GaJanca pa3JIHYHBIX 3001 JcH-
TENBHOTO CJA0A NMOBEPXIOCTH 3eMAH, COOTBETCTBYIOMHE ofleMy 3a-
KOHY COXpaHeHHA MaTepuu. ONHCEHBAKTCA COBPEeMEHHLIC METOIB H3-
MCDEHHA 3JCMCHTOE BOJAHOTO GadaHca ¢ 3a)aHHOH TOYHOCTEIO,

1.1. ¥Ypasuenus 8001020 0arauca

,H.TIH pauboaee MOJANOro onwcanun Gaaanca BJAaru b nesTe TBHOM
CA0E 3eMHOH MOBEPXHOCTH Uenecoo0pasHO BHEIUTH TPH BHA& ypap-
HeHRH BOAHOro GafaHca: ofmee, OataHea BOLOHOCHOTrO CHOR (I'pyH-
TOEHIX BOJ) H BOIHOrO OANAHCA 30HB ASPALIHH.

O6mee vpasHenue eonHoroe Gananca CIPAaHHUEHHOIO NO NJouLEan
VHaCTKa OponiaeMoi TEPPHTOPHHK AJa8 BCell TOMMH NOYBO-TPYHTOB AC
BOIAOYVTIORE {pHE, ]] AJIT EONCEYHOIO NPpOMEKYTKE BPEMEITH HMeEeT Cle-

AVIOWHH BHA:

X+M+Eu+gﬁ+yn-n+Y;-r'i_}rn-nuu"_}fh_
T sl e B B M AT e o ()
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rje

| AU = ﬂurm,u,a'f' ‘ﬁUnnm (2)
AU,oe = AWy 4 AU, 3)
AU, = AU, + AU, (4)

anecy X — arMoctepure  ocagke; M — OpocHTERABHEEE HOPMBL,
7oy Z. — QRABTPALAS BOAB H3 MArBCTPaNbHHX H XO3AHCTBEHHBIX

3
Y
i

Ag

Pre. 1. Cxema soanoro Galagca i paaroofiMena B 30HE ajpallid NPH 0po-
N ETR

upocHTeABHHX Kamanos; Y .. ¥, . ¥, .. — TpHTOK nosepx-
HOCTHBIX, TPYHTOBEIX ¥ BHYTPHMOUBEHHHIX Bod, Y. Y. VY .—
¢TOK (OTTOK) NOBEPXHOCTHHIX, TPVHTOBBIX H BHYTPUNOUBEHHBIX BOMA;
E - - cymmapnoe ncnaperue!; E, — Hcnapedke ¢ BOAHOH LIOBepX-
noctu; M, — cToK (cOpoc) NOAHBHBEIX BOJ TNOBEPXHOCTHRIM DYTeM;
AU — pamenende (Hakonienue way yoelas) sanacos sogsl, AU, —
na nopepxnoct, Al ., — B TOJULE NOYBO-TPYNTOB H B BOJOHOCHOM
cnoe, AWy — B nouBo-rpyHTax soHu aspauvu ®, AU,, — B TrpyH-
toBulX Bomax, AU, — b cHere, AU, — B TOHHXEHHAX MHEKPO-

} 3Hech H JA06E BEIHIHHA CYMMADHOTO HCNaDeHMA BEMOUAST M KOHAHCALHED.
* Bepxude CIOH 3eMHOH KOPH MCHEAY AnesHON NOBEPXHOCTBIO H HOBEPXHOUCTHHY
nonzemniux sox [275].
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penseda; Ag — nokasareib BOJ00GMEHA BEPXHEro BOAOHOCHOTO CI0R
¢ HHIKeJeKallHMH,

Upenst ypasuenns (1) X, M, Y. Y. Viopeo MOTYT
UMeTh TOABKO NOJoMHTeNbHE 302K, @ Yy, Vi, Yoo E, By Mg —
TOJbKO OTPHILATENBHEBIA.

B cJayuae NpeBullueH ks KOH/IGHCAUHK Haf Henapernem £, £, nmeior
noJioETeABHHI 3nak. CocraBasoune uieHa AU Moryt npHHHMATDL
KaK NoJOXHTEILHOE, TaK M oTpHIlaTebHoe 3HaYeHHnA. B coayuae Koraa
KAHAJMB POXONAT B BHIEMKE M JPEHHPYIOT TPYHTOBBIA OTOK, BMECTO
Z, W Z, cAeayer MOCTABHTb BEIHYHHLI IPHTOKA B KaHAJb C OTpHUA-
TeJJLHHM 3HAKOM.

BeguunHsl H3MeHeHHA 320acOB TPYHTOBEIX BOJA, BJAArH B 30HE
aspaluy, BOALL B MOHKMEHHAX MUKpOpesabeda H CHETe OnpeleasioTcd
M0 CAeAVIOUWHM BhIPaMEHHAM:

ﬂ"E-"Fn:n = Urph N Url:h e {5}
AWy= W n WH Kt EB)
'ﬁUnuH = Unam H™ Unn!la 4] {.?:'
‘ﬁUtH o Unu— e Uf.}l- Kt (8)

rae U,, — 3anacu rpyHToBbIX BOA; Wy — BXarosanachl B 3oHe aspa-
i, Uy Uy — 33NAcH BOALL B CHer'e H NOHHMEHHSAX. HMuiexkcamu
gHr N «K» 0O03HaueHbl 3HAYEHHS KOMIOHEHTOB B Hawalle H KOHLE
PAcueTHOrO0 WHTepBaia Bpemenu. CJelyeT 3aMETHTh, UTO eCjH
BLIYHCHEEHEe COCTaBAAONMX BOAHoro Oaxawca AU.,, AWy, AU,
AU, NPOH3BONKTL MO PA3HOCTH MEXAY KOHEUNLIMM H HAYaJLHLIMH
3a1macaMM, TO COOTBETCTBEHHO H3MEHATCA H 3HAKH 3THX 4JeHOB B YpaB-
neauax (I)—(4).
YpasHenne BojHoro Gasanca BOJOHOCHOTO CJIOA HMEET BHA

—AU,y=Yp ,(—Y, +1—K + Ag, (9)
rie | -— monoJHeHHe 3anacoB rPYHTOBHIX BOJ 3a c9eT HHQHILTPANUH
aTMocepHbIX OC2JIKOB M NMOJAHBHEIX BOA (HHQHABTPALHOHINCE NHTA-
HMe I'PYHTOBHIX BoA); K — pacxof rpyHTOBEIX BOJA B 30HY aspalwi,
HJAH KaOHJdJAPHGE MONHHTHIBAHEE 30HBE a3pailHH.

VpapHeHHe BOAHOrO GAJaHCa 30HBL 29pauni MOJKII0 3aNHCaTh Tak:

X + M'}' Zy +zx e ymn+}rmnn-¢'-yn_ynnu"'_
—E—E,— I+ K—Mg+ AWy + AU, + AU, = 0. (10)
Bce saementsl BojaHoro Gananca UCUHCASKTCH B MHIJIHMETPaX
cNosi, OTHECENHOro K efMHENE NJOMalH HCCHenyeMOR TeppPHTOPHU "
Kosne6anus YPOBHA FPYHTOBHIX BOJA MPHBOMAT K H3MEHEHHI) MOLL-
HOCTH 30HBI A5paiuH, nostoMy Benuunaa A Wy HiMeHAeTCR He TOAbKO
noj BosaeficTBHEM M3MEHEHHHA BJAAMHOCTH [I0YBE, HO H B pPeE3yaLTaTe

YMEHBILEHHS HAH YBEJHRYEHHA TYOHEEL 3al€rakni ypoBEH TP YATOBBIX
BoA. B CBA3ZM € STHM NPH BHINOJHEHHH PacdeToR HO YPaBHCHHIO BOA-

1 Jlan peukix BofocGOpOs, A NOBEPXHOCTHLIE H NOJ3EMENI BOACPAS/CAL! COBIIE-
80T, KOMOOHERTAMK Yo ny Yoo r B Y noy B Ypaerenwuax (1), (9}, (10) ofuunc ape-
Weperawr. :
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oro Gananca NMPHXOAHTCA pacCMaTpHBAThL He BCIO TONILLY S0HBI aspa-
MH, 4 ee YacTh, OrpaHHYEHHYO HAWBBICIUHM YPOBHEM TIpPYHTOBHIX
BON M NMOBEPXHOCTBIO MOYBEL

Crporo rosopa, ypasueuns (1), (9), (10) cnpapelaHBE: 145 YCIOBHH
O HOPOJHOrO pacnpefefenHsa Mo MIOMATH M IVIaBHOTO H3MEHeHHS BO
BpeMEHH OCHOBHEIX 3/IeMeHToB BofHOro OadaHca. B npHpole TakHe
VCJIOBHS BCTPEYAOTCH CPABHUTEARLHO PELKO, TO3TOMY TNpHMEHEHHE
VNPOLIEHHEX YpaBHeRHH BogHOTo Ganayca LU onpelelenna Hakonie-
NUA HIAK YOBUIM BIATH Ha 3HAYATENLEHX TEPPHTOPHAX (XapaKreph-
AYIOMMHXCA OGHYHO MECTPOTON pacnpeiejeHus 10 [JIOWARH H 3HAYH-
TeALHEIMH H3MEHeHHAMH BO BPEMEHH 3jeMeHToB Ganaica) MOMeET Aa-
BaTk CYLIECTREHHEIE OHOKH, BenHuHHE H3MEHeHHA 3anacos BJAATH
B JEATEABHOM CJ0€ MOMKHO ONPeieasiTh ¢ NOMOIbLIO YPaBHeHHR LHHa-
MIIKH BJAronepesoca, KoTophie paccMaTpHBalotes B riase 3. Onuaxo
ITH FPEBHEHHE CHpaBel.THER TOJBKD JJAH DT,H‘E.J]LHDﬁ TOUKH HJJAH orpa-
HuvyeHHo# nmaomankH. [LIA oflocHOBAHKA NporpaMm SKCOepHMEHTalb-
HblX BOAHODATAHCOBHIX MCCHETOBAHKNA, 2 TAKMKE JIJIA OMEHKH JHHAMHKH
3a8MacOB BJAArN HA CeIbCKOXO3HHACTReHHEIX HOJAX H/IH 3HAUHTE/IBHLIX
@ TeCTBeHHHIX M NpeoGpazoBaHHbiX (OpoHIaeMBIX, OCYILAEMBIX) Tep-
PUTOPHAX W pedHblx OacceiiHax uenecoolpasHo HMCNOAb30BATH Ypas-
HeHMA BoNHOro Oafafca, 3andcaHubie B Gonee ofwed, paspepHyTOH
(OPME ¢ YUETOoM LHHAMHKH [POLECCOE BO BpeMEHH H H3MEHUHBOCTH -
HX g DACLALH.

Ypapuende BOANOro HalaHca 30HE! a3panny (ATH TEeIJIOre nepHoaa
spemery) NpH Y, o0 = Yoo = U HMEET BHA :

.-—ﬁ‘lF,_=£|iX‘{ﬁ}dI}dm—|— {jﬂ‘im*{:]dz}m g

T ' _
+ J { j Za(f) dt } do - | l Yiu(f)dl }dm__
i} U

Ta i‘l

k|

T

i !
— j l Vo (t)dt }dme—j E'(t)dt }dw-’r

ur

+J{jf{’ [E]Idf}dm—_[ j
|

{0 dt l dw —

[ i #

— Hj Mis(f)di } dw. {10y

Z, (D) dt,

=

T

Yon () dt, | Ya(® dt,

[] Tl'

U i

E’" (1) di,

" Ta

K™ () df,

T T
B stoM  ypaBHEHHH jX’ (£} di, J M’ (f) di,
T.
| F () dt,

:‘3"'—; --;:i'——..q

o |, T—
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T

_[ Mes (f) df — bopMyaH, ODHCHBAOIKME HITEHCHBHOCTE aTtMocdep-
To ' :

HBIX OCAAKOB, MOAAYH OPOCHTEIBEHHEEX BOJ, HHPUIBTPALKH B KaHaJax
NOBEPXHOCTHOIO NPHTOKA H CTOKA JOXIEBHX BOA, CYMMAP QTS Hena-
PERNA, DacXola TPVHTORMX BOJ B S0OHY a5palHH, HHQHALTPAIlHOH-
HOTO NATAHHA IPYHTOBHX BOA, CTOKS OpPOCHTEJIBHHX BOJ.

. T T
ﬂ}yHEuHHj“ X' () di ] dw, J{_[ M (D di] dw U pyrue yum-
w Ty @ \Tp :

THIBZIOT HEPABHOMEPHOCTE DAcTIpelenieHue aTMOCEPHEIX 0CaAKOB, OPO-
CHTEJBHELX BOL H APYIEX aPTYMEHTOB IO TeppHTOPHH, Besnuuna AW,
O311A44€T H3MEHEIIHe 3aNACOB BJIATH B 30HE A3pallHH M PACTHTEJBLHOM
MOKPOBE, 4 TAKME B MUKPONOHHMEHHAX NOBEPXHOCTH, © — NJ0maihb
HCCAERYEMOTO KOHTYpA.

AHanornuHbpM 00PA30M MOMKHO 3alIMCATE ypasuenud (1) u {9).

Husxe pacemaTpupatotes sxc MePHMEHTANBHBIE METOLEL ONpeneaer s
OCHOBHEIX 3JIEMEHTOR BOAHOro GagaHca. :

1.2. Ammociiepusie ocadixu

ArMochepEse OCaIKH ABAAIOTCR IMIABHON COCTaBJsIOLIEH NPHXOA-
HOM MaCTH BOAHOro 6asanca. JKHIKHE 0C3IKH H3MEPHIOTCH ¢ NOMOLIBIO
ocagkoMepoB Tpernsikoea, NABHOrpados W NOYBEHHLIX AOWAEMEPOB;
NoCJENHNEe BXOAAT B KOMIJIEKTH HCMAPHTEIBHBIX YCTAHOBOK JUIA M3~
MEPEHHS HCMADEHHA C RO/HON NOBEPXHOCTH H CYMMAPHOTO HCTIADEHUS
€ pas3nHyHBX yromuwi, - : _ .

Ilpi sTOM, YuuTHBaj HEPABHOMEPHOCTH BHINAJCHHN OCALKOB 110
NNOWALKH, ARA OnpefejeHus, HAIDHMED, JeKa HMX BeJHUMH ¢ jocTa-
TOYHOR TOuHOCTHIO (10—12%) B cpeaHem Ha kaxnue 8—i0 xm? nio-
matu {800—1000 ra) nomxHo 6Tk yerawossaeno |—2 npubopa; aas
naomany [00—120 xm* (10—I2 twic. ra} nocrartouno umers 5—6 pap-
HOMEDHO pacrlpeleselHBIX N0 TEPPHTOPHH NOMIEMEPHBIX MYHKTOB,
4 Ha 8—10 reic. KM® — [0—15 nynkroe [155]. Cosepuienno oue-
BHJIHD, 4TO Ihs TePPHTOPHH ¢ Oofiee PaBHOMEPHBIM TO IJICIIAAK BhI-
HaJleHHeM HHAKHX CCaJKOB YKa3aHIO€ XOJHYECTBO JOKIEMEpPHBIX
MYHKTOB VMEHBIIAETCHA, a NAA TePPHTOPHU C MEHee PABHOMEPHBIM BEI-
NajelHeM ocallkos — yeeapunpaerca [253].

Hecnepopaunami, BHNOJAHEHHEME B Nocaenyee spems [238, 2681,
YCTAHODJIEHD, YTO CYIIECTBYIOWAR METOJHKA H3IMepeHHS arTmocdep-
HLIX OCAlKOB OCAJKOMEPaMH WMeeT Psijl CHCTEMATHYECKHX MOrpeL-
HocTell, KOTOPHE HeoGXOAMMO HCKJIOYATH NPH HCTONL30BAMHH Jal-
HEIX 00 H3MEPEHHBIX Ocallkax B BONHOGANAKCOBHIX pacueTax. DTH No-
FPEUIHOCTH BO3HEKAWOT BCJEACTBHE 3aTPAThl YACTH OCAAKOR Ha CMa-
YHEaHHE OCAJKOMEPHOTO BEApa, Ha HCNApEHHe M3 ITero H 3a C4el Bbi-
AYBAHRHA HX TIOL BJAHSHHEM BeTpa, : _

TNonpasku 1nA HHIKHX OCAIKOB ONPENENSIOT NYTeM CpPABHEHMS
PE3YJILTATOB Mapa/iieNbHbX HalM0leHHH o ocgKkoMepam TpeTsaKoBa
H IIOYBEHHEM AOXKIEMEPaM, YCTAHORJIEHHBIM Ha IHIPOMETEOpPOIOTHYe-
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cKoil ceTn npr BoanwX wcnapureaax I'TH-3000, pau nouyseHHBIX He-
napurenax 'TH-500, wan nusumerpax ['P-80.

Mccnenopaipe TOYHOCTH WAMEPEHHS OCAIKOB Pa3MHYHBIMH lLpH-
GopaMH Ha opOUIaeMBIX 3€MJAAX NPOM3BOAHIOCH, B YacTROCTH, Ha
PsiGuve-3ajonckoM BojnobanancopoM yyactke JlyGoBcKoil THapome-
Teopojoruueckor obceppatopus (JIFMO) ¢ 1957 r. 1o naspmRM aTHX

:::‘;” Puc. 2. CeA3h OCANKOB, WIMEpPeHHBX
ocankoMepoM TpersfiKosa, ¢ ocanKami,
HIMEPEHHEIMH NOYBEHNEM  AOMAEMepoM
I'TH-3000 ra Merecctauumun (a), Hates-
nam goxaemepos I'TH-500 na vapy (6),
20 HasemHbiM goxgesepoM [TH-500 (¢) na
KyYkypyse (f) ® BuHorpagmume (2).
HuMueloHcKan OpOCHTEALHAR CHCTCMA,
1958—1963 rr.
10
o MM
. 40
5 E 8) ,..--""JJ
E 0 B o
& 30k
J0
S §) 7]
S r ¥
S 20 o 20
S
7Q 10
o 7
s 2
ﬂ.1l|ll|lll|ll 0 Illllj]_ll | I |
10 20 - a0 (i) 20 30 “7

flovBenksie doxclemepst FTH=- 500 u FFH-3000 d '

HaONoAeHHH NoCTpoeHsl rpadHEH CEA3H BEJIHUMH OCAIKOB, H3MepeH-
HLIX ocaakomepaMi TpeTbSIKOBA H NOYBEHHLIME A0XEMEepaMi Ha pas-
JHYNBIX Yroanax (puc. 2).

Kak swaRo M3 STOrO pHCYHKA, ocafikomep TpeThaAkoBa AaeT
SaEHXeHHEe Beawdrne Ha (10—129)) no cpaBHEHHIO ¢ TOUBEHHHIM
nomemepom I'TH-3000, yeraHOBAEEHEM Ha OTKPHITON NOBEPXHOCTH.
370, NO-BHAMUMOMY, COPEBEJHBO JHIWbL 4051 HeGONBIUMX M CPEIHHX
no peaHudHe ocaikoe (o 20 wm). Ilpn Godee sHauNTENBHMWX OCAJl-
KaX Nnoxasapus no ofoum nprGopam OJWHAKOBbe, AHAJOrHYHBE
peayAbTaTel NOJYHAIOTCA B No NouseHHomMy noxagemepy [ TH-500,
YCTaHOBJEHHOMY Ha fapy. 3aech npu ocajkax mopsiika 30 mm no
ocajxomepy TpeThfkoBa noJayuens! 3HayeHHsa mHa 99 soLile, yem
no nousensomy nomaemepy FTH-3000.

Ilousennpiii noxaemep T'TH-500, ycrawopnenuwlli Ha BHHoOrpaj-
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HHKe, 1an 3applileHHble pe3yabTaTth (Ha 4—5%) no cpaBHesHw ¢ no-
Ka3aHHAMH ocajikomepa TpersfiKoBa Ha BCEM JIHANTAZOHE H3MEPEHHBIX
ocankoB. Ha xyKypyssoM noje no o6OHM CpaBHHBaeMuM npuGopam
NMoAy4eNs oiHHAKOBHE De3yJabTaThl, NpH ocaakax mopaika 30 MM
ocagkomep TperpriKOBa Jal HECKOJbKO 3aBHILUIEHHBIE OCAAKH.

(nejoBaresbHo, APH pacyeTe BolHoro 6anaHca opollaeMbix MMo-
Jeil HJAH VYacTKOB OCAalKH, M3MepenHule ocaixomepamy TperbagoBa,
VCTAHOBJEHHHIME 1la OTEPHITHIX MEcTax, CJAelyeT YBelIWUHBATh Ha
10—12%. JIast xyKypysHEIX nodeft ¥ ANs BCEX KYJAbTYp, LOCTHraio-
EX BHICOTH 2 M, HHKAKHX MONPABOK BBOAHTE, [O-BHIHMOMY, He cle-
AYyeT, TAK KaK B 3TOM CJydYae ocaixoMepsl TpeThAKoBa LaloT MoKasa-
HEs, OJNH3KHE K NOKa3aHusM JIOYBEHHLIX ocaakosepos. [TocnenHee
OOBACHAETCA, BEPOATHO, TeM, YTO, BO-TIEPBEIX, BHICOKAA PACTHTEJib-
HOCTb Ha YpOBHe 2 M Haj 3eMjed co3[aeT WwepoXoBaTocTh, GAH3KYIO
K LWepOoXoBaTOCTH NOBEPXHOCTH OrOJICHHON (HIH ¢ HHIKHM PaCcTHTENL-
HEIM TIOKPOBOM) Ii04BbBI, BO-BTOPHIX, NMpPH BLHICOKOH PacTHTEJBHOCTH
YACTE OCAKOR 11 IOCTHTAET NMOYUBHl, T/1e YeTaHoB/eH HOUBCHHBI A0 e-
Mep, 3a7epKHBAETCA Ha CTeOAAX U JHCTHAX pacTeHHH u p focaenyio-
ULeM HCNapHeTrcH.

Hsmepenfi ocaaikoB, NMpoH3BeleHHLEIE HA C€IbCKOXO3AHCTBEHHBIX
NONAX ¢ PasiaHYHBIM PACTHTEIBHEIM TOKPOBOM (KYKYypy3a, O3HMas
MIEHHOA W Ap.), NOKAa3adH, 4YTo HA CTeGJAAX pACTEHHIl ITPH Heanaum-
TELHOM BeTpe 3alepKHBaeTcHd oKoao 3—4% ocaskoB npu cymme,
He npepriitaowet 20 M. IIpi cHALEEIX BeTpax 310T *PDHEKT CHHKaETCHA
NPHMEPHO HANOJOBHHY,

[Monpaskk AAs TBEpABIX OCAAKOB ONpeNeNATCA TaAKxKe 110 napan-
JeTbRBIM H3IMEPEHHAM OCAIKOMEPaMH, Pacl oJIOMeHHEIMH Ha OTKDPBITEIX
MECTaxX W 3allHUIEHHBIX (HANPHMep, NoNAHA B Jecy, V JIECHOHK mofockl),
HJH MYTeéM CPARHEHHR CO CHEro3anacamMi Mo JleTa/IbHBIM CHEroCHeMKaM
sa GesoTrenenshule nepuoasl [2563]. Beawuwna norpemsoctd onpe-
BeJIEHHA OCANKOB C Y4YeTOM BBEJeHHA COOTBETCTBYIOUHMX MOMpPAaBOK
MO M3JOKEHHON METONHKe cocTasaser okodao =10%.

B cayuae orcyrerBus napaianenbHeix HaGaiofeHull 33 0cagKamH
Mo MOYBEHHHIM AoMjAeMepaM H ocafixoMepam TpeThb#KORZ W B CBH3H
C HEBO3MOXKHOCTRHIO ONpe/IeNeH A ONBITHEM NYTeM [I0APaBOYHBIX KO3g-
(PHIHEHTOB MOCJAEIHHE ONPEIeTAITCH TeopeTHYecKuM IyTeM Mo cne-
uHaabHOl Metonuke [238].

1.3. IMMosepxuocmueili cmox

CTOK M ero pacnpesesienHe BO BpEMEHH H M0 MJOUIAAM HiPaeT Bax-
HYK poib B GopMEpoOBaHHY BOAHOTO GaJanca CellhCKOX03ANCTEBEHHBIX
nojed H sogocGopos., CTeKas ¢ OIHKX YUYacTKOB, AOXHIeBbIe WJIH CHe-
rOBHE BOAB MOIYT HAKAMIHBATBCH Ha JAPYTHX; 3TO NPHBOAHT K CHM-
MEHHIO HHQHIBTpAUHN OCAAKOB B MOMBY H YMEHBIIEHHIO BJarosana-
COB B BEPXHEM CJIO€ NOYBE Ha NEPBBIX YYACTKAX H K YBEAHUCHHIO HA
BTOPBIX. :
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Crok ¢ KpYNHBIX BoJoCGCPOB H3Y4aercsd B 3aMBIKalOUEM CTBOPE
pycaa peKH, Kax IPABHAO, C NOMONILIO THAPOMETPHYECKHX BEpPTYIIEK,
CTOK € MaAeX BOLOCOODPOB — € NOMOWBIO MHAPOMETPHUECKEX COOpPY-
#eHnil, oGopYZOBaHHEIX BOJOCAHBAMH HIH JOTKaMH B KOMIJIEKCE
¢ BOJOMEpHBEMH peHKaMH M CAMOMHCLaMH YPUBHA BOJEL. Croxk co
CKJOHOB W € C&JIbCKOXO3ANCTBEHHEIX TOJEN H3YdHaeTcA Ha CTOKOBBIX
NAomanKax, NpeacTapdsionEX cofoil OKOHTYPeHBEIE 3EMAAHBIMU Ba-
NAKAMH HJAH GeTOHHBIMH U JAepeBAHHEIME GopTEKaMi HeGosbline
VUACTKM TEPPHTOPHM, 3aK/oyalomue B cefe 9YacTH CKIOHOB BOJO-
cfopa MMM OTAENBHHE CEJbCKOXOSANCTBEHHEIE HOMA. CTOKOBME T.10-
WAAKY, TaK e KaK B IEAPOMETPHUECKHE COOPYKeHUs, 060pyLOBaHbE
He(OABLIMMH BOJOCAHBEME M/IH THAPOMETPHUECKHMH JIOTEAMH, BOJO-
MEPHBIME PEHKAMH H CAMONHCIAMH YPOBHA BOIBL ;

CToK TaJauX M JOMAEBEX BOJ, OTTOK OPCCHTENBHEIX BOJ ¢ opolilae-
MHX CeJBCKOX03AACTBEHHEIX NoNel BIYYAETCH TAKME ¢ TOMOIbIO CBOE-
o0pasHBIX CTOKOBBIX IVICINAAO0K. B KauecTBe TAKOBHIX CAYHar CaMH
CeJbCKOX03ANCTRRHHEBIE MOAA, YeKH HAH XApThi, OKOHTYPEHHEIE KaHa-
JAaMH BJK ADYTHMHA 3eMAAHEIMH BaJHKAMH, HHOTAA NPHXOAHTCA CO314-
BaTh JONOJHUTEABHBE 3anepKuBalomue Banuku. Ha onnom u3 Kpaes
OPOIIAEMOrD CeILCKOX03AKCTBEHHOrO NOMfA, Kyla HanpapaeH YHKIOH
MECTHOCTH, OCOpPYAYeTCH THAPOMeTpPHUecKOe YCTPOHCTBO, CHAOMKEH-
HOE THAPOMETPHYECKHM JIOTKOM MM BOJOCIHBOM H CaMONECLAMH
ypoBEA Bogkl. B skcnepmumuax [TH nns ¥ayvenns CTOKa HA opoLiae-
MBIX noJjsix npumensiores sogomeps I, B. Tumenko {233 1. B skenay-
ATALMOHHON THAPOMETPHH TNPHMEHAWTCA BoAoMepH [nybmesa.

PeayasTaTsl H3MepeHnil CTOK4 HCMOJABIYIOTCA JNA OUEHKH MECT-
HBIX BOZHBIX PECYPCOB M JUIAl pacueTcB BoAaHoro Gajamca BopocGOpOB,
CKJAOHOB H CebcKoxossiicrsennmx noded. INorpemnocts H3MepeHnh
BeIMUHH CTOKA, KAK W3BeCTHO, cocrapaser +=5—7% (1551

I.4. CyMmapuoe ucnapenue u 318 MERMIb
BepmuKaAsH020 8142000 MERA 8 30HE a3payun

1.4.1., O6umue noJoxeHMsn. B HacToAmee BpeMa AAA onpefeieHHsA
CYMMADHOTO HCMapeHus ! npuMeHsoTCA TpH Haubo/iee pacnpocrpa-
HEHHBIX Meroja: 1) BogHoro GanaHca, 2) H3MepeHHs OTTOKA BOLAHOrO
napa B armocdepy, 3) UIMEPEHHsS 3aTpaT IHEPrHH Ha HCIIAPEHHE,
HJAH MeToj TenaoBoro Oananca.

Metopn sofHoro Gaxanca AAA pacuera CYMMapHOTO HCN2penns NpH-
MEHAETCH B CAGAVIOMHX BAPHaHTaX: a) N0 ypasHeHHIO BOAHoTO Ga-
naHca OpoIlaeMoro Bofocfopa WK OPOCHTENBHOH CHCTEMBI, MACCHBA;
6) no ypapHeHHIO BofHoro Gamalca OTAEMBLHOTO CEAbCKOX03AHCTBEH-
HOPO WOJA WAH YYACTKE; B) N0 ypaBHEHHIO BONHOrO OajaHca M30MH-
POBAHHHX MOMOJHTOB HCIapuTeJedl W JIH3HMETPOE.

¥ Iog cyMMapHLEIM BCTapedHeM MoHuMaercd TPaHCOMpauMA, HCNapeHke ¢ NOYBH
¥ HenapeHHe Baard, safepaanxoll cTefaAMH H NHCTLAMH PacTCHHl NPH PHNAJEHEE
aTMOCHEPHEIX CCENKOB H NPH NOJEPAX METOAOM HOMAEBAHPA.
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Huzke jpaetcs OueHKa yKasaHHbiX MeToAoB ¥ npubopos. Las onpe-
Jle1€HHA BeJIHYHH PACXOLa FPYHTOBRIX BOJ B 30HY a3palHH W Nonoa-
HEHHH MX 34 CYeT HHQHALTPAUHH aTMOCHEPHEIX OCAIKOB H OPOCHTE b-
HBIX BOJ MPHMEHAIOTCA JHIMMETPH, :

1.4.2. Metox =sopHoro OGasadca opowaemoro sojoclopa wan
oTaeabHore maccuea. [Ipu HenoapsoBannn ypasnenus (1) aas onpe-
NeJeHHA CyMMapHOro Hcnapedns ¢ Bojoclopa WM OTAENBHOTO Mac-
CHBa MeToJoM BOIHOTO OajaHca xomuoHentamu Y, = ¥V . wu
Y ox MOXHO Tipenefpedb, MOCKOJMBKY B 3TOM C/YYae DACCMATPHBAIOT
BOAOCOOPHBIE TWIOMIAAH € XOPOIIO OuEpueHHON BOAOpasfeNbHON JH-
HHEH, Tll€ NPKTOK BOAB CO CTOPOHBI NOBEPXNOCTIBIM IVTEM NMPAKTH-
HeCKH HCKJIOYAETCH, A NPHTOK H CTOK BHYTPHNOUBEHNGH BepXOBOIKH
B yCaoBHAX tora TeppuropHy Coserckoro Cow3sa npeneGpeRuMO Mald
WIH MOJHOCTBIO OTCYTCTBYET.

Ypasuerne (1) npumer Bug

X+M+Z,+2,+Y, ,—YV,—Y,—E—
— Ey,— Mg+ AU =0, (1,

Oanum n3 HanGonee TPYAHOONMpEAENHEMbIX KOMIOHEHTOB B ypaB-
HeHWH (l,} ABASercs NPUTOK W OTTOK IPYHTOBHIX BoA. J1as cHcTema-
THYECKOTO NPORE/eHAA HAOMIONEHHA 34 PEXUMOM IPYHTOBBIX BOJ Tpe-
OyeTca OpravH3alliA CTBOPOB IHAPOreoJorHuecknx cxksamud [105,
135] kak ma opollaeMHX 3eMJIsAX, T2K H Ha NPHJACTAOMHX GOrapHBIX
vroaesax. Ilpr sTtoM clenyer umeTs B BHAY, 4TO NOTEpPH BOALI H3 Ma-
FHCTPANBEBIX M X03ARCTBEHHLIX KaHaJOB NPH NOJAHBAX CO3Na0T 10-
NOJAHHTEABHNE HCTOYHHKH NMHTZHHA FPYHTOBBIX BOJM HA OPOLUAEMBIX
MaccHBaX. 370 cnocoGeTHYET BOHHKHOBEHHIO GVTPOB I'PYETOBEIX BOJL.
Hx pacrexanue HepeiKo o0yCAOBAHBAET CAOKHLIA PEHHM JBHIKEHHA
FPYHTOBBIX BO/ € BHYTPHTOLOBLIM HAH BUYTPHCE30HHBIM XOZOM YPOBHH,
OlEHKA KOTOPOTO C IOCTATOYHOH TOUHOCTRIO BECHMA 3aTPYINHTENALHA.

Kpome Toro, npe oupeseaeHuy BeAHTHH TPYHTOBOTO CTOKA C Opo-
NIAEMOTO MACCHBA Y, BO3HHKAIOT AONOJHHUTEAbHBIE TPYAHOCTH. [edo
B TOM, UTC TPYHTOBBIR CTOK OCYNIECTBJAETCH KAK MOM3EMHBIM AyTeM,
TAK H Yepe3 APeHaKHO-KOLTEKTOPHYIO ceTh. COOTHOIIEHHE MEMXIY
YaCTbld CTOKA, ]'IGET}’I'IHF{IIII.E}'TE B KOJEKTOD H CTEKAXUEE NMol3eMHBIM
nyTeM, NOCTOAHHO MCRAETCA. K TOMY #e BMecTe cO CTOKOM I'DYHTOBBIX
BO/L B JIeTHHIt IEPHO N0 KONJIEKTOp2M OTBOARTCH HAAHWKH NOJHBHLIX
soa M ¢. Pasgenenne rpyHTOBOrO cTOKa H CTOKAa COPOCHBIX W OTTOY-
HBIX BOJA BeCbMa 3aTpyiuuTtensHe. M HakoHen, noyTH HHKOFNA HeT
VBEDEHHOCTH B TOM, UTO OTCYTCTBYHOT YTEUKH [PYATOBHIX BOI B Goaee
rAYGOKHE TOPH3OHTB! HJH B BOJAONPHeMHHKH, OCOGEHHO KOrja peusb
Haer of OPOCHTENBHLIX CHCTEMAX, PACMOJOMKCHHALX Ha Teppacax Jo-
JAHH KDYMHLIX PEK.

He wmeHbmive sarpyiHenus BOZHHKAIOT TIPH OlPENeJeHHH BeTHYHH
HAKOTJIENHA HJAR yOBUJIM, T. €. AKKYMV/SIHE BOIE 14 OpOLIZEMOM
MaccHBe., ITH 3aTPYAHEHHH, OYEBHAHO, BO3PAcTAlOT 10 MEPe YBe-
JHYEHHA TIOMALH OpOlIaeMoro MAacCHBA H yMeHbUIEHHSs pacYeTHOro
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NpOMERYTKa Bpemenu. Ileppoe ¢cBu3uuo ¢ nectpotoii yeaosnh dopmu-
POBaNHA AKKYMYASUHK N0 TEPPUTOPHH, BTOPOE — C HHEPIHONHOCThIO
AKKYMYJALUAH, 0cebellHo ee noaseMioil cocTasaniomen. UeM Mennen-
HEE NPOTEKAKOT NpOoLlecck] MBHMEHKER BOAK B 30He d9paniHe H BCAOIOC-
Hom cioe, 1eM GoAplIHe OWMGKW BOSHUKAKOT NPH PAcueTaX BOTHUHE
HOASEMHOH COCTABARAIOWER AKKYMYJIAUMH.

B CBASH C M3JOMERHBIM NPHMEHEHHEe ypaBHEHus (1;) nns onpe-
ACTCHHA BEMHYHH CYMMapHOrO HCHADEHHS! 3a CYTKH, JeKajly, Mecsl
N ldie Ce30H npakTuuecKH HeBosMoHO. [Ipw npumenenun ouero
YPaBHeHHA BOAHOTO Ganawca (l,) aas opowaemoro BojflocOopa HAK
OTACJIBHOTO MaCCHBA CJAellyeT OrpaHAYHBATRCH MHOTOJIETHHMH HHTEp-
BadAaMH BpEMEHH, NOCKOABKY NPH VAMHHEHBH PACUETHOrO NPOMEXYTKA
BPEMEHH  COCTABAAIOUIME MOI3EMHOH AKKYMYJAUHH DE3KO YMEHb-
NAWTICH, a I8 MHOrOMETHEro nepuoja komnoHeHtn AU, w AW,
IIPAKTHUECKH OKa3BIBAIOTCH PABHLIMH HYJII0. B oTHeabHBIX cavyaax
JAUNYCTHMO NPOBENEHHE PACYETOB 34 KOHKPETHRIE FOjLl ¢ NOJHBM FHl-
POJOrHYECKUM UHKTOM, xoraa AU, = 0, a AW, cymecrsenno cHi-
JKAETCH H CTAHOBHTCH MHOCO MERBLIE OCTAJbHEIX KOMMNOHEHTOB BOJ-
noro Gamauca. '

Jlas MHOrOAeTHEro nepuoaa ypaskense (1,) MoxeT GbITh 3anHcaHO

X+MA+2,+2Z,+Y, (—Yy—Y —E—E,—M4=0. (1,

Ha c1a60oTToulbIX rpPyHTax, BeTpevaionuxcs MoBCEMECTHD, Ha-
IPNMEP HA TOHCKWX OPOCHTENBHBIX cHCTeMaX, b [ToBoakbe, Cromen-
HBIX TAMEABIMH CYTIHHKAMH C OueHb HMSKHMHE Kos(buiumuentamu
sofooTaaun (0,01—0,02) 134, 130, 243, 2531, BeanunHamu NPHTOKA
Il CTOKA rpyHTOBBIX BOJL B HEJPeHHpYeMoil To/ule 3a KOPOTKHe mpo-
MEFHYTKH BPEMEHH MOMHO npesebpeub, B 310M cayyae b pacuerax
YYHTEIBAIOTCA JIHIUIL BEJHYHHL TPYHTOBOTO CTOXA, H3MEPEHHOTO B KOJ-
JICKTOPHON CeTH. .

Taxnm 06pazoM, OCHOBHEIM 3aTDYAHEHHEM TTPH NPHMEHEHHH ypas-
Benust (1) 408 OPOCHTEABHBIX CHCTEM CO CAAGOOTOUHBIMH FPYHTEMH
HILTACTCA YUET BeNHYHH aKKYMYJASUHH,

[lpumenedue B BoRHOGANARCOBLX pacyeTax Ha OPOLIAEMBIX 3€M-
Anx ypasueHus (10) nossonsier ocBOGOIMTHECST OT HEOGXOAHMOCTH
OUPELLIERHA KOMIOHCHTOB NPUTOXA W CTOKA, a TAKKE aKKYMYJIALHH
FpYnToBbX BOA. Ypaeuewue (10) conepxnt © cBoef CTPYKTVPE KOM-
HOHEHTH BEPTHKANBHOIC. BAArooOMeHA KODHeOOHTAEMOro ¢10% MOYBL]
C HIKHAMH CVIOAMH 30HLL 83patii ¥ ¢ TPYHTOBHIME BOZaME. Auagus
Lro MC3B0AAET BCKPLITh OCHOBHBIE 3aKOHOMEPHOCTH NpPOLECCOn HCNa-
peitnd M BJArcolMeHa M pelldTh Ha 3Toii OCIOBE BOMPOCH ¢ BO3-
MOMHOCTH MOOWAH3ANHH BHYTPEHHHX BONHHIX PECYPCOB NOYBO-IpYH-
OB B KPHTAYECKHE AAH pacreHHfi mepwonwmt. 1126, 211, 250, 291].
Jilech BO3HWKAIOT TPYAHOCTH B KOMIHYECTREHHOM OnpeleJeHnu co-
CrABATIOUHY BAarcoOmena K u J, poJb KOTOPEIX BO3pacTaer 1o Mepe
COKDAWEHHA pacyeTHOro NpoMekyTka Bpemenn [2501],

[lpumeneune vpaenenns (10} 17a LIuTeabHEX NPOMEXYTKOB Bpe-
MCIW (CE30H, roOJI} CYWIECTBEHHO ofJeryaercs, NOCKOALKY KOMIO-
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HEHTHl AKKYMYJIAMHE BOAK H BASroo0OMEEa CTAHOBATCA MHOTO MeHbie
OCTAJILHBIX COCTABJASUINX OTUEr0 TOYHOCTB PacueTOB MOBLIIUAETCH.

Meroa ponHoro Gadanca BOAOCOOPOB HAH KPYNHHX OPOLIAEMBIX
MacCHEOB o0/afaeT TéM CYUeCTBEeHHBIM HEelOCTATKOM, YTO HE TO3BO-
JAeT ONpPelenATh BeJHYHHBI CYMMaDHOFO HCapeHus ¢ KaKHX-JARGO
KOHKPeTHRIX Yronuf, KEYJABTYP, 4 faeT JHLIL DCPelHeHHBEe IA8 Heed
HecClelyemMoil NJIOINANH XapaKTepHCTHKH 3Toro ajeMenTa. Ilo mosony
ykasauHoro Henocrarka B. B. Pomanos [211] muer, yro npHmene-
HHE MONYUEHHHIX 3THM METOXOM AZHHHIX JUIs pelueHHst PHEA NpakTH-
YeCKHX BOMPOCOB, HANPHMEP, OPCIUEHHHA PAa3JHYHHK CEJbCKOXO03sii-
CTBEHHHIX KYJABTYD, 3aTPYNHeHD, 4 B paAfe c/ydYgeR H HEROIMOMHO,
C 3THM HeNnb3A He COracHTLCH, NOCKOALKY B YCAOBHAX OpOLIAEMOro
aeMaenens HaxOONbilME uHTépec nprobperawT He NDOCTO OCpel-
HEHHHE JaHHEIE O CYMMapHOM HCMApeHMH € KaxkHX-TO OCpeliHeHHBIX
TEPPHTOPHI, 4 BEJAHYHHA CYMMapHOro HeDapeHua (BOAONOTpelaeHks)
¢ KOHKPETHEIX CeAbCKOXO3AHCTBEHHBIX VIOAMH, KVJILTYp, KakK
OCHOB@ NPOEKTHPOBAHHA pexuMa opowenua [5, 11, 14, 17, 83,
250, 2911.

HecMoTpsi Ha orTmeyeHHBle HEIOCTATKH, METOj BoAHOro Ganawca
BOAOCOOpPOB M KPYHOHBIX OPOCHTEJIbHBIX MaccHBOB 00/al2eT BaKHBIM
JAOCTOHHCTBOM: NPH ACCTAaTOYHO HAJEIKHOM ONpejlesieHHH KOMMOHEeR-
TOB QH jaer HaHboJiee TOYUHYIO CPEJiHEBIBEIIEHHYID (KAK BO BPEMEHH,
TaK H B DPOCTPAHCTBE) BENHYHHY HCOAPEHHA, TPHHAMAEMYI0 06LIYHO
B KaueCTBe OCHOBHOW NPH NPOBEPKE HANEHKHOCTH H3MEPEeHHS cyMMap-
HOro MCMNADEHHA ¢ OpOMIaeMBIX TEPPHTOPHIT APYTHMH METoJaMH
(2556, 2591]. : -

1.4.3. MeTon BOLHOrO OanaHCa OPOMIAEMHX CeNbCKOXO3ANCTBEH-
HpIX moaed. s onpeflefieHHs CYMMapHOFO HCMADEHHA ¢ OTHeJBHBIX
OpOLIAEMBIX CENbCKOXO3AHCTBEHHBIX TTONeH HAH yrolufl 3a KOpoTKHE
NPOMENYTKH BpEMEHH MOMKHO NOJAL3OBATECA ypaBHeHuamH (1} u (10).
[lpu stom xommouentTaMH Y ,on M Y. MOMHO npepefpeusn, mno-
CKOILKY BHYTPHNOUBEHHAS BEPXOBO/AKA B YCJOBHAX I0Ta TEPPHTOPHH
Coperckore Cowsa Kak Ge3 opoOWEnHs, TaK K TPH OPOLIEHUE NPaKTH-
yeckH oTcyrcreyer. Komnonent Z, — notepd BOAW Ha HJIBTPALKIO
H3 MArHCTpaJbHBIX KaHANOB COXPAHAETCHA B YPABHEHWH JIHIDL B TeX
CcAy49aax, KOrla HeolelveMoe CelbCKOX03AHCTEeHHOR Noje HAX0MHTCA
P 30He BJAHAHHUA MArHCTPANRHOTO KaHaJa.

IpH u3yyeHun CyMMapHOrO HCTIAPEHHUS B JIETEHA MepHoi npu or-
CYTCTBHH NOBEPXHOCTHOTO CTOKA H CTOKA BHYTPHNOYBEHHOH Bepxo-
BOJKH HA CEJIBCKOXOSAHCTBEHHEIX NOASX ¢ IJAYGOKHM 3aneranuem
rpyRTOBRX Bot (A > 10 M) xomnowentaMd Y,.., Yoo Yo now
Yo Vo Yiew AU, Ug, K, § B ypaBuenusx (1) ® (10) ofuuHo
npevefperawT, NoJaras, 4To NMONOJHEHHS IPYNTOBHX BOJ 34 CYer
HHq:rH.n LTPALHH OCAIKOE H NOMHBHMX BOX B JaHHOM C/AYYaé¢ HET, 4 BE-
JHMHHBEL BOCXOASALIETO H HHCXOASIIEro NOTOKOB BJAATH B 30He aspalun
npeHeGpeEMo Maaw. ¥pasHenus (1) # (10) moxHO 2anHcaTh

X i M -+ ‘zu +Zy—E—E,— M- AW, + AU, = 0. (11}
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YCTaHOB/ICHO, OXHAKO, YTO NPH JOCTATOMHO FAYGOKOM 3aJeraHun
YPOBHA rpydToBbiX Bol (H > 20 M) B 30He aspaumu, caomkeHHOR
CYFAHHKAME, TTPOHCXONHT AKTHBILIH BJaaroofMeH napoobpasueiM H fivie-
HOYHEIM HJH 4ale BCero TaK Ha3bBAEMHIM KOMOMIKPOBAHHEIM RY-
Tem [250] memxny. BEpXHHM JNeATeNbHBIM (KOpHEOGHTAEMEIM) CI0EM
No4shl ¥ KAalMANAPNOR KalMmoi. Beinuwsa storo BaarooGMena, co-
IVIACHO HALIHM JaHiLM, B CYXHX cTelax Pocroasckol o6J1acTy cocTae-
aser 0,1—0,2 MM/CYTKH; NBIKEHHE BAATH B J€THHI, KapKuit mepuon
Hanpasdedo BHu3. [lpw opolleHwuu s3Ta BeJHYMHA MOMET OLITL 3HA-
4HTEAbHO Gofee BEICOKGH, 4ro sacTapiseT cuuTaTh ypamHenue (11)
IPUTOAHEM AHWE 408 DPHOAMMKEHHBIX PAcuyeToB H B CBH3H C 3THM
UpH3HATH HEOOXOMUMBIM JMa/ibHeHlliee CHCTEMATHIECKO® H3YYeHHE TIPO-
1LeCCOB BJAr0O0OMEHA B 30HE aspaimyy, ocofelHo Ha OpOLIAEMHX 3eM-
aax. IlonoGueie paboTel yxe Havarte [rapomercayaxGoit [2531], Ho
€lie B BeChMa MalmX Macuitabax.

OcTaHoBAMCS KOPOTKO Ha BOMpoce 0 BHGOpE PACUETHOrO npoMe-
HMYTKA BpeMeRH NpH pacuerax BOAHOTO 0ajJaHca celbCKOX03sHCTBEH-
HBIX nosiefl. O4eBHIEO, UTO NPH PEleHWH 3TOTO BOMPOCA IEPBOCTE-
NEHHOE SHAueHHe HMEET TOUHOCTh H3MEPeHHS BXOAALIKX B YPABHEHHE
BOAHOrO Gananca KOMNOHeHTOB. B pabore [155] noxasano, uro npn
TOYHOCTH PacueroB CToKa +=5—7%, ocafikoB (nocie BReJIEHHS COOT-
BETCTBYIONIHX monpasok} =+ 10%, u3MeHeHHs BNAro3amacoB B Mouse
H 3anacor noAzemuuix pon 10—I12%, WHTeHCHBEOCTH BaaroobMmena
= 10—12% (npH cOBpeMEHHOM COCTOAHWH SKCTEDHMEHRTAAbHOH THJ-
pONOrHH BOOJHE Peajlbio) COBMECTHBIA aHANH3 M YBH3IKA /1eMEHTOB
BOJAHOIO Ganaiica Ce/IbCKOXO3ARCTBEHHOID 1nOaf, a TaKke pacuer
camoro fajsapca NO PeKOMEHIYeMEIM YPABHeHHAM MO3BOJAIOT OLEHMN-
BT MECAUHbIE M Jaxe JeKalHbie 3HAYEHHH CYMMApPHOIO HClapeHus
A4 OTHOPOARBIX NMOYBO-TPYHTOB ¢ HOTpeliHocTbio 4 10-—12%, a aan
IEO/IHODOJHBEIX — € MOTPeIHOCTRIO 0Koao 15%. ITpu Takux Kopor-
KUX NpOMEMYTKAX BPEMEHH BHIOOD APONOJIKHTENBLNOCTH pacyer-
HOro HHTEpBaJa IAfA BOAHOGANAHCOBHIX ~PacueToB MOMET JIHMH-
THPOBATECS H JAPYIHM BaMHEIM (DaKTOPOM — BPEMEHEM NPOABHKEHHS
IHQHIBTPANHOHHOIO TIOTOKA T OT HOBEPXHOCTH 1O YPOBHA IPYHTO-
BEIX BOJ.

Bennunna T onpeiensercs CKOPOCTHI0 HH(UILTPALHH, KoTopas
B CBOI O4epelb 3aBHCMT OT NPeAIIECTBYIOIWEro YBJAAKHEHHS MNOYBO-
'PYHTOR B 30HEe aspaukd. Ilpu BLicOkoM yBIaKHEHHH CKOPOCTb HEH-
HALTPALME B TAMKENOM CYIVIHHKE, COIVIACHO SKCNEPHMERTAJbLHEIM
JlaHHBIM, MoxeT socTHrarts 0,4—0,5 MM/MHH, UpH HH3KOM VBJIamHe-
nud — 0,1-—0,2 MM/cyTKH.

[Ipu gocTumKeHHu DOAHON BIATOEMKOCTH YCTAHABAHBAETCSH OHIb-
TPaUHOHKLIA 1OTOK CO CKOPOCTBIO NPOABHMKEHAS BMATH IJ% CYTAHH-
koB oRoao 1,0 micyteu 133, 1361].

Takum ofipazoMm, ecau B NocaeIHeM CAYYae BOJHA WHOHJALTpE-
IHOHKHOro NoToKa, o0pas3oBaBliancs OT AQKAA WAH [10JAHBA, LOCTHT-
HET YPOBHA FPYHTORBIX BOJA (HampHMep, npi rIyOHHE €ro sajerauus
10 M) wepea 8—10 cyToK, T0 npHu ray6HKe 3ateranua 25 M — TOJIBKO
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yepea 25 cytok. Ilo Hawmm gamuem [250, 2631, peakumns yposus
FPYHTOBHIX BOX Ha OCAJAKH HWJH NOJHEL B 32BHCEMOCTH OT MNIVOHHRBI
3aeraHHA FPYHTOBLIX BON, MpellliecTBYIOWEro YBITAMHEHHA 10YBO-
FPYHTOB B 30HE a5paiiy M CYMMBE! OCALKOB WJIH BeJIHUMHEL TOJHBHON
HOPMEI B CYIVIHHKaX Hactynaer uepes 1—25 cyrox. Ilpw ouenn ray-
GOKOM 3ajieraHuy rpyntoBsx sof (H = 20—25 M)} unduasTpalHoH-
Hblil 1IGTOK OT OCA/KCB HJAH NOJHBOB BooOule He JIOCTHCAET YPORNS
IPYHTOBEIX BOJ,

ChaenoparensHo, TpH pacyere BofHoro Dananca 32 KOPOTKRE MPO-
MeXYTKE BpeMeHH CJenyeT YUWUTHBATL BPEMH APOABHIKEHHS HHPHIL-
TPALHOENOrO MOTOKA, JJI51 Yero nmpi pacyeTe H3MeHeHHsa 3anacos rpyH-
TOBBIX BOJ HeoOXOAHMO C/IBHraTh PACYETHEIH HHTEDBAJ Ha BEMTHUYHHY T,
Au60 YAJHEATE PACYETHBIE NPOMEXRYTOK BPEMCHH 10 TAKHX NPELEJOB
(FanpyMep, nerajaa, Mecfii), YTobw a(ppekT PeryJlHpOBAHHA HCYE3al.
B mocsenneM ciyuae HCKNIOMARTCS pazfefieHHe ocafikoB (WK moJjiKBsa)
W BHISBAHHON HMH BeJHYMHB DPUPALIEHHS IPYRTOBMX BOL MO pasHbIM
pacueTHbM HHTEpPBAJAAM, YTO CHOCOOCTBYET YMEHLIUEHHIO HEBA3KH
podnoro Hanadca. ;

[Tpunepst pacyera poanoro 0alalca CeNbCKOXO3SHCTBEHHLIX NMO-
Jell Do MecaynusiM B foJiee KOpOTKHM WHTEpBAJaM B ONpelefieHHe Ha
3TOH OCHOBE BEJWYHH CYMMapHOro HCMapenus MPHBOAATCA B I10CIE-

aviomux naparpadax.

1.4.4. Meron sopnoro Oanafca moHoanToB, [IpemeddeTca B ABYX
BapHANTAX: A8 W3YYEHHs NCHApeHHS H3 BEPXHErD AeATebIoro ciod
NOYBO-I'PYHTOB € [OMOIIBIC HCMapHTeNed W JAJ5 H3Y9eHHA pacxoaa
BJATK B 30HY a3paniH (BOCXoIAWEro NOTOKA), CYMMAPHOTO HCNAPEHHA
H HHDHIBTPAIHH JH3HMETPaMH,

Metonxr scnapureaein . HayueHuem ucmapenyusa ¢ 10-
BEPXIIOCTH CYIIE ¥ Pa3paloTEKOH METOAMKH Gro H3MEepeHHS 3aHHMA-
JHCH MHOTHE OTevecTBelHHEe H sapylferHbie yuyeHHe eme B Hauale
XX B. Baxnpe Hcclel0BAHHA B STOM HAMPapMeHHH BHIOJIHHIH
M. T1. Pukaues, B. II. Ilonoe, H. C. Bacuases, C. H. Heﬁmrhcuﬁ
B. B. 3afines n ,:l;p

B nacrosiiee ppems METOJ HCHApUTENed NPHMEHACTCA IS H3YUE-
U HCTapenks ¢ pasjHuliBIX NOBepXHocTeH: C GorapHelX W OpolLze-
MEIX CETLCKOXO3ANCTBEHHBIX Moaedl, ¢ GoJ0T, ¢ NOBEpXHOCTH, 3aHATOH
NOAVIOrpYiKeHHoH (B BoAe) pacTuTeNbHOCTRIO (B YACTHOCTE, PHCOBRIE
MAAHTAIHH TNPH OPOIeHHH METCAOM 3aTONIeHHA).

B 3aBucHMOCTH OT BHja HChapfAlolel NoOBEPXHOCTH KOHCTPYKWHH
HeapuTeaell W MeTodn! H3MepeHHi OblB2l0T pa’dWYHHEME. Bce lpH-
MCHHIOWHKHECH B HACTOALUEE EPEMA HCNAPHTEIH HWMEKT BOLOHEeUpO-
HHUAEMBIE MHO W CTEeHKH BHEIUHEro Kopliyca, 4To NIPENATCTBYEeT BO/0-
oOMENY MOTIOJIHTA € IHIKeJexalled ToJel NOYBE W OKPYKAaOLUIHM ero
rpyeToM. [IpHTOK, OTTOR H c6poC NOBEPXHOCTHBIX BOJA TAaKMKe OTCYT-
CTBYIOT, MOITOMY YpaBHEHHE BOAHOMD (ajadca MOHOJHTA TOMBLI, 3i-
KJAKYEHHOrG B MCIAPUTEIEe, HMCET BHI

Xo4-M—E - AW, — I, =0, (12)



rae E — cyMMapHoe ucmapeHHe M KOHJeHCAuHAa (00 HCNapHTenio};
AW, = Wy, — Wy, — H3MEHEHHE BJarc3anacoB B MOHOJHATE MC-
naputens; [ — WHQUALTPALKEA 3a Npejeasl MOHOJHTA UCTIAPKTENIS,

H3-3a neyyera BaarcoGMeHa BEPXHEro CJICH NMOYBBL C HUMHHM KCla-
PHTENH HETPHrOAHL JJA H3VUeHHA HCMApeHHA ¢ opolIaeMbBlX NoJeil,
BIIpOYEM KAK M CO BeeX ApYruX Yroiwuii, rieé rpvHTOBLE BOJAB! 3aje-
raier nerayfoko (Mesee 3—5 M) H AKTHBHO VUACTBYIOT B NMOJATIHTHBA-
HHH BJATOR fesTenbHoro caos [2511.

B sKcnepHMeHTaNLHON IEAPOJNOrHYecKOH NPaKTHKE MPHMEHSIOTCR
NOYBEHHLIE HCMIAPKTENH, MCIIADUTENH NA HAMEPEHUA UCITAPEHHS C PU-
COBRIX MOJIER M MCIIAPMTENH MR MIMEPEHMH Henapewus cuera. Hawm-
Gonee NIMPOKCe pacnpocTpaHeHWe MOJAYUWAH HCHapRTeau, npeiHa-
JHAYElIHBe 119 HIMEPEHHA HCNapenus C CeNBCROXOSANCTBEHHEIX YTo-
Auii: Becopble H ryjipaBaH4yecKHe HCNaputend, paspaloTanyue B [o-
CYLAPCTBEHHOM ruapodornyeckom uHerHTvTe (I'TH).

Fuapasanueckne wénaputend ofnajawT BhICOKOH TOYHOCTBIO H3-
MEpeHHIT H MO3TOMY B HACTOSILES BpeMa CyHTawTcAa Haubonee comep-
menHpME npHbopaMH.

[uapasinyeckuii H::napure.nh GoNBIIOH MOASIH, paspaloTaHikil
B. A. YpuBaesum cobmectHo ¢ K. C. Tlenyan, yeranosaen Baapaii-
CKOH HAVYHO-HCCJEAOHATENLCKOR THIpOJorHyeckoH aabopartopuei
['TH (BIHHI'JT) Ha onstrHoil naom@ajke ¢ THIHYHLM 415 JalHoro paii-
oHa cepoofoporoM. Mcuapsiomas L10wail HCnapuTeas pasHa 5 w2,
ppicoTa MOHOJIHTA 2 M. [loapoGHoe onucanne GORBLIOTO THIpaBiWve-
CKOT'C MCMAPHTENA NPHBORHTCA B MoHorpaduu B. A. Ypusaesa [242].
STOT HCNapHTelb fBAAETCH VHHKAJIbHBIM npxGopoM. O mMo3poader
ONpelessiTh 4YacOBBHE BENHUHHLI WHCMAPEHHA M HCNO0ABL3Yercsa BO
BHHIJ]l B xauectBe stajoHa A48 OHEHKM HANEMHOCTH M3IMEPEHHH
S10T0 SJEMEHTA APYrHMH MCTONAMH, @ TAKMKEe A PasJHYHEX [ayyHO-
NCCASNOBATEARCKHX L8,

s WmApoOKCro HCHeJAL3OBRAHHA Ha CETH IHAPOMETEOpPONOTHYECKHX
cranuui B, A. Ypusaesmm coBmectho ¢ 1. H. Bypuesmm paspaGo-
Tala KOHCTPYKUNS TMHPABJHYECKOro NOYBEHNOTO HCIAPHTEIA MajoH
mopesin ([TIM) 1242]. B rugparanuyeckoM HCMapUTeNe MaJOH MOIAENH
H3MEHEHHE BJAT03a11AC2 MOHONHTA ONPENENAerca Mo CTeneéEd norpy-
HMCHHA €r0 OTHOCHTEAbHO YPOBHY Boil B (axe, B KOTOpPOM TJaBaeT
nenapurens. ITlpu 5TOM HCNOAB3YETCR PABEHCTDO, JeMallee B OcHOBe
HPHHLHAA THAROCTATHYECKOTID B3BELIMBAHHA!

AP = AiFp,, BEN(E)

e AP — usMenenwe Beca nJasalolllerc Teaa; Af — BEJHYHHA H3-
MUHIEIIHA CTeMeRH NOTPYMEHHH Teaa Dol BIMAHHEM W3IMEHEHHA ero
1M F — Iomailk CEUSeHHA MAaRamero TejJa B IMJOCKOCTH MNJaBd-
Hin, p, — IVIOTHOCTE AHHAKOCTH, B K'DT'DFIGﬁ NaagaeT TeJG.
Pesvnbratel paGoTh npufopa B ecTECTBEHHLIX VCAOBHAX M Ha OpO-
IBEMBIX 3eMIAX NPHBOAATCA TaK:ke B cTarbax C. P. Peoposa [245],
IIJJET]'SI Fonoea [IQG] agTopa [254], asropa u II. B. THIEHKO
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[vapaBanueck il NOYBEHIILIH MCMAPHTEAbL COCTOHT M3 TPEX OCHOB-
HbIX Y3J0B: naasanouwell cueremsl, Gaka H H3IMEPUTENbHBIX YCTPOHCTB
MHKpOH3MepHTeaell B ypoBHeMepa (pHc, 3), :

INaasawmas cucrema npubopa COCTOAT H3 HCNAPHTEAN J © MOHOAHTOM, HEXA2 13
# KonbleBoro nongasxa 8.

HerapuTeas npepiasHades M8 NOMCUEHHA B HENO MOYBEHHOTO MOHOAMTA 0J0-
TEEN vt g aecoTofl 1,5 s Fluauss nacrs Yexna OKaHUMBAETCA CTCPMCEEM
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Pue, 3. CxeMa ruipaBAM4ecKoro lOYBEHHOrO MCOapHTens Maioll Mmopcaw
cicreved B. A, Ypubaesa.

IR HAPcUHBANKA GoabuirX Tpy3os [5, COVMKAHX A8 PEryJHPODIHHA CTeneHH
MOFD VHeHHN NJAZBIIOUICA CHCTEMB NPH NOYDO-rPYHTAX MOHOIHTA, MMEIOMHX PadaHtu-
HEH OOLEMHEIR BEC H NOBNOIAIGIMX €8 OCTONYHBOCTh.

Han TenAOHI0NALAN ME#KAY CTEHKAMH HCMa pHTEIR M YEXJa HMEETCA BO3AYWHEA
KOgbUeBoil 3a30p B 25 M.

Koasnesodl monaspox vaepaupaer auanamerp pa naasy. [lonaaeox nmeer TpM
TpYOHLIE WAXTE ¢ FHe3Jamu /2, B KOTOpWE MNOMCMAIOTCH OAIJSCTHRIC IPYIW 11,
[Mocheaune cayHar ANR TOYHOTO DPETYINRPOB2NHA CTENCHAM NOTPYMEHHS DNABAWULER
CHCTEMB! B NpOLECce MAMepeHHst HCMADeHAA NpH HIMEeHENHAX BECA MOHOAHTA.

Ha nosepxuocTd NOMJZEKS YCTRHOBJIEHH TPH BEPTHEAABIKE CTOHKH U1R MALICK 2
C PTYrbio.

[lnagamiga s cHCTEME MOTPYHEHA B Weseansd nan menesofeTORRLIL peseppyap ¥,
YCTAHOBJBHHBIH B FPYHTC M HANOJIHCHMBIR BOJOH, Crenxa Gaka HMeeT NOJyKpyrJaoe
pepTHKANLHOS VeAyOIenHe — riesfo 145 NOonaaeBka 7 yposseMepa, CHa(KeHHOro
MaAeME [0 1 poeryanpoBodHnve § rpysamu. [lasm yCTpPARHEHNA [OPHIDHTANRHCORO
nepeMelncnyA ¥ Bpanenda B GaKC NAaBAlONER CHCTEMA PACuancHa TPOCOM & B TDH
rodkn. Pacuajka ofecieqynsaer cBoOOQI0S BEDTHKANBHOE nNepeMelcnne naagasoLei
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cHCTeMBl Ha =40 MM B 9THX Openenax ZONYCKASTCR NEPEMEweRNe CHCTEMH NpH
H3MepeRHAX (es ee DONONTHHTENBHOH pery.JHPOBKEH.

bax ¢ pnapaomed CHC1EMOH 3AKPHT BACTHAOM [§ C OTBEpCTHEM — TOPJIODHRON
Ans MOHOMHTE H BCOOMOTATENLHBIMA JloHamid. Ha wactha ykaapsipaerca 30-camt-
METPOBHI CMOB NOYBE, KOTOPWA NPH COOTRETCTBYICUIEH noaxopmxe oGecnevspaerT
HOPMAJELOE MPOHIPACTAHHE DACTHTCALHOCTH {nOCae MoHTaxa npubopa), cayxKamed
OrogorddeckKmuM oHOM ANA PACTHTEABHOCTH, MPOH3pAacTaouied B MOHOMMTE.

Beanunna BepTHEAABHOPO NepeMEUleHHS NAGBAOMEN CHCTEMB OTHOCHTEJLHO
YpoBEdA DOAR! B aKe {CTeneHb MOrpyMelHs WCMApHTeNR) OuDCISIAeTeA NPH NOMOILH
HAMEPHTENILHLIX YCTPOHCTR: TPex MukpohsMeprTenell § naasawmed CHCTEME H yPOB-
nemepa (MersepTuil MUKPOR3MEPHTENL ¢ nomnasxom). [Jof KamIEM MHKpOMIMEpHTE-
JeM pacnon0iena Yaluka 4 C PTVTLIO, HaXOLAWANCH Ha KOABUEBOM NOMIARKE HIH
Hié NONJABKE YPOBHEMEDA.

JAna H3yseHns SAeMeATOE BoIHoro Gananca npH HETAYOOKOM 3aferaitHy ypoBHS
FPYHTOBHX BON nprop crabGmaeTcs BONOPEIYIHDYIWHM YCTpoficTBOM /4. Takod
NPHOCP HA3WBACTCH THIAPABAANECKHM NOMDERHM HenaphTeneM-ansusmerpoM (CTIHJT).

O7cqeT NOKA3aHKA MHKPOKIMEPHTEN S NPOHSBOANTCH O CHETYHKY H JHMGY € T0U-
nocteiy o 0.5 penedsd, COOTBETCTEYoMEro 0,05 MM BEDTHKAALHOTO DepeMel e
BHETA. .

To9HECTE THAPOCTATHYECKOTO B3BEIUHBAHHA MOHOJHTA THAPAB/H-
YeCKOro Henapuress, Kak nokasan O. B. ITonos [190], noxreepxaen-
HAfA BIOCASICTBHH HATIHMH MHOTONMETHHMA NOJNEBHIMH HCCAEJOBaHHAMH
1251, 267 ], coctasnser =20 r, uro cooTeercTByer 1/2500 pssemunae-
MOK macchl, T. €. 0,1 MM cnoda. Bricokas TOYHOCTE M CPaBRHTEILHARA
MPOCTOTE B SKCIVIYATaIlHK THAPABAHYECKOFO TIOYBEHHOID HCHAPHTEARA
MafioH MOJENH NO3BOAHAA PEKOMEHIOBATh €70 B KAYeCTBe OCHOBHOIO
npubopa A5 H3MEPEHHA CYTOYUNLIX BENHYHH HCIAPEHHR ¢ PA3AHYHBIX
CeNBCKOX02SHCTEEHEDX KYJABTYD. '

Has mMaccoBwX HaOnmokeHnil 3a CyMMapHEIM BCHAPEHUEM C pasjaHy-
HEIX CEJBCKOXO3AHCTBEHHEX YIOAHH NPH IAybOKOM 3a/leraiii TpyH-
TosblX BOA ['TH pexomergoBannl Hanbogee npocThe NpUGOPH — HeNa-
pitenu I'CH-500-50 w I'TH-50-100. Mcenapswman naomans nodse-
neix monoawntos 500 em?, Beicora 50 u 100 cm. Yerpoiicteo BecoBoro
noyseHHoro nenapyTena tena [TH-500 omicano B Pykoeogerse {217 .
Ino ncnapurenedh 'CHU-500 cremuoe ¢ orBepcTHAMH, Yepes KOTOpHE
1oja, NPOCOYMBLIASACH CKBO3L TONILY MOHOJ/IHTA, CTEKAET B BOLOCOOP-
Huii cocyn. HenapuTtenn B3pelunBaeTcs OAHH pa3 B NATh CYTOK Ha
NOYTOBLIX MAROraGapHTHEIX Becax ¢ TouHocThio o 10—15 r, yto B ne-
perojle Ha caok Bogw cocTaaser 0,2—0.3 mym. [Toarem v onycKkaune
llCI[El]ZIHT'EJ'IEf{ B IHE3J0 NPH B3IBEIIHBAHHH CCYIHECTBAAKTCA IIPOCTEH~
UM TOABEMHLIM YCTPOKCTBOM, NO3BOJRIOMHM NPOH3BOIHTDL ONEpalHH
¢ NCNApHTeNAAMH HA HEKOTOPOM PACCTOAHMM, HE BLITANTHIBAS BOKPYD
HHX TpaBoCTos. -

Henapurean ITH-500-50 pekomerayiotes oif usMepenna nenape-
HHA ¢ Mapa BO BCeX K/AHMATHYECKHWX 30HAX, 4 TAKXE ¢ PasAHYHBIX
CEJILCKOXO3AHCTBEHERIX YTOAKH B 30HAX AOCTATOYAOTO H H3GbITOUHOTO
yiaaxHeHHA. CMeHa MOHOJIHTOB npoMsBoauTtes uepes 10 cyrok. He-
napurean I'TH-500-100 pekomeHayioTes A8 HAMEDEHHA CYMMADHOTO
HCNAPEHUA C PAsIHUHBX CEABCKOXO03AHCTREHHBIX KYJABTYD B 30He He-
JAOCTATOYHOTO YBAaxHeHHA. A. P. KoHcranTHHOB [)[l?'] CUYHTAET, YTO
It 30He H3OKITOUHOrO H BOCTATOYHOI'0 YBNAKHEHH A TAKKE CIELYeT NpH-
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MEHATL HCMAPUTENAH ¢ BhicOTOH ModoauTa 100 cm, Ges cMEHB MOHOMI -
T0B. C 3THM NPELJIOKCHWEM, OUEBHMAHO, CJELVET COrMACHTBCH, Mo-
CKOMBKY OHO CTIOCOGCTBYET YHH(pHKAUMH METOAHKH Halawoaewuii u co-
KPAWEHHIO TPYIOEMKOCTH padorT. :

Henapurean ITH-500 noayunan wxpokoe pacnpoctpanense y Hac

b crpane, Co3nanvas [uapomercayxOoii mo umwnuwmatuse I'TUH n,
B uacTHocTH, B. A. ¥Ypusaesa u B, @, lNywkapera, nouserno-uena-
PHTEALHAA CceTh OxparnBaeT Goaee 100 nyHKTOB, pACIONOKEHHBIX
B PadlHYHBIX NOYBCHHO-KAHMaTHuecKux ycaosuax CCCP. Ilonyyern-
HEE JlaHHEe CeTeBRIX Ha0MIoJeRHl MO3IBOJAIOT HAYUATH PENHM CYM-
MapHOro HCMApEeHHA HA CeNbCKOXO3AHCTBEHEWX NOAAX. SHaAYHTENb-
Had YacTh NYHKTOB PACHOi0KEHAa B pafioHaX TEPCNEeKTHBHONO Pasph-
THA OpPOLNICHHA; J2HHHE NO 3THM UYHKTAM HCNOAB3VIOTCA B HACTONA-
el patore.
__Ha opowaembix semasnx BecoBele nouBeHnNe HCnapHTeNW THMA
[TH-500, xak nokaszan onur paBoTLl, HENPHMEHEMbL TIABHBIM ofpa-
30M 110 ABYM HPHYHHAM: ]) na opoluaeMbiX 3eMARX MOYTH MOBCIAY
nabaoflaeTcA Herny(0OKOe 3aferaHie TPYHTOBHIX BOJ, T HCTApH-
TEJAH, KaK YiHe YKa3wBanoch, He pafotawnr poolile, MOCKOABKY OHH
HCKAIOYANT BePTHHEAIBHLNL BaarocolOmen; 2) ucnapamomasd niaouans
o00 ¢cM* B ycroBeAX opouraeMBiX 3eMeNb O0KAa3anachk HELOCTATOUHOL
AdA HOPMAJILHOIO MPOM3PACTAHHA KOJOCOBRX KYIBTYD, AAf KOTOPBIX
STH HCMapPHTESH TpPeina3HaAueHE.

PeayabTaThl HCNBITAHAE Da3IHYHBIX THIOB Hernapureaei, BunoJ-
HEHHBIX aBTOpOM B 1957-—1965 rr. Ha opowaemeix semisnx Pocrosckoil
ofaactu u Ceseproro Kaskasa |251, 267 ], nokasanu, wro ontuManb-
HbIMH DasMEpaMH HemapAiomed AJOMAIN B HCNADHTENAX LA Opollae-
MBIX 3€MEIBL ABNATCA: Aas napa — 500 cM®, 115 KONMOCOBBIX XY.1h-
Typ — 750—1000 cM?, naA UpOMAIHBIX H OBONITBIX KYMNBTYp —
2000—3000 cm®. Beicora ucnapureneii 50 e Bnosne jocratouHa 1as
[1apa, a AaA CUALCKOXO3HHCTBEHHBIX KYJBTYP OHA ONpEIeIaercs
IAYGHHOR NPOHHKIIOBEHHS KOPHEBON CHCTEMbl M COCTABJASET LAS
koaocoBuiX 100 cm, npomammmx — g0 150 e, a gam  oBouw.-
HulX — 100 ¢M.

MeTol nenmaprTeaeli 10 H3YHeHHS CYMMADHOTO HCHAPEHHS ¢ puca
BnepBuie 6ot Henoassopan B. B. 3ajfiuessiv (901 eme 5 1930 r. B ka-
MECTRBE HCMapHreiel, HassauublX 3ailuesLM BEereTauHOHHBIME COCY-
AGMH-HCTIADHTENAMH, HCNOAB30BANHCE IIHIHHAPHYECKHE COCYb ¢ BO-
JOHeNPOoHHUAeMEIM JIHOM BuicoToll 50—T70 cM 1 vcnapsomed mIowans0n
1000—2000 cm®. Habmonenns no 3THM npuBopaM 2akJa104aiHCh B exKe-
ANCRHOM JONHBE MEDPHBM CTaKaHOM B HCHAPHTEIb HCNApPHBIIEHCH
BOABL IO ONPEALACHHOW METKH, YCTaHABAHBAEMOR C [OMONIBIO OCTPHA
Hraw. B sroM cayuae pennunHa HCRapeHusi paBHa oOBEMY JNOJHTOMN
BOABL ITH NPUGOD K NOYMHIN LW POKOE pacpocTpaHenie B MEIHOpa-
THBHOH NpaxTHKE, OIHAKO TOYHOCTH HX HH3KAas.

B 1958 r. ana nayyenna cymmapuoro Henapenus ¢ prca Hamy Gbla
UPHMEHEH HCNapHTeNh C H3MEpHTeNbHOH Giopetkoii. Henapswowas
miaowais Hemapureaedn FTHM-2000p w I'T'H-3000p cootpercreenno
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paeda 2000 u 3000 cm® puicora 70—100 cm (puc. 4). B Tpex toykax
Ha BHYTpeHHeH CTeHKe LRJAHNApa ncuaputens [ B 7—10 cm ot Bepx-
Hel ero KPOMKH IIPHKPeUJIeH KPOHINTen ¢ rHe3A0M B LeHTPEe ANA Ha-
MepuTenbHol Gwoperkn 2. JlHo HenapuTeas § HarAyXo NPUKpeneso
K CTEHKaM M ABJAeTCHA HenpOHHIaeMuiM,

Hciiapureas 3anojHAETCS NOYBO-TPYHTOM ¢ HapYWeHHOH CTPYK-
TYPOH B TOM NOPsJKE, B KOTOPOM HOCJHEIHHH 3aneraer B ecTecTBeH-
HHX YCNOBHAX. PHC BHICZKHBAaETCA B HCIT2pUTENSIX CEMEHAMH WJN
caxenuamu. TouuocTb H3MEPEHHN CYMMAPHOTO HCHAPeHHs ¢ PHCA
Henapureaami ITH-2000p w [TH-3000p ¢ Goperkoli .cocTapaner
0,1 MM, ;

Puc. 4. CxeMa yerpoiictea nena-
prTels LiA pHCA ¢ H3MEPETEdb- 4
nofi Gopetxofi.

‘\3 .........

Coriacho aannem  uecaegopanuii B, @. Ilymikapepa [194],
JI. P. Crpysepa u H. I1. Pycura [228], aeTopa u K. WM. Xapuenko
1269] v apyrux, enyvaiinbe omWGKE H3MEDPEHHS CYMMAPHOIO HCllape-
HHA € TOMOHIBLI NOYBEHHEIX HCNAPHTENEH COCTABIAINT B CpPelHEM
10—15%. CucremaTnueckne omubky uenap ureneli (H3-3a nogpesanusd
KOPHEH MpH nNepesapuiaxe W neperpesa MONOAUTA B JKapKYIO NOrofy)
[TPH NOJHOM COOTBETCTBHH COCTOANHSA PACTEHHH B NOJE H HCTAPHTENA X
B 80% cayuaer nmabmopeHHii He NPEBBULAIOT BeAHMHH CAyYaliHBIX
owHO0K. 11pH oTCyTCTBHH YKa3aHHOTO COOTEETCTBHA CHCTEMATHYECKHE
OUIHOKH  JIOCTHTAIOT 3NauHTenbHO GOJABHIEX pasmepos. Cayyaiinme
I CHCTEMATHYECKHE QIUHOKH H3MePEHHH CYMMaDHOTO HCIADEHHA ¢ mo-
MOLLBIO HCMApuTeel Ans prca ke npeswimator 10% [2701].

BecoBuie rioupenHLIE HCNAPHTEAH H HCNAPHTEIH JUIS PHCA MOCYY
OBITh HCOIB3OBAHBL HE TOABKO AA ONPEIeNEeHHA CyMMapHoro uenape-
HHH HJIH HCIIAPEHHS C [IOMBRL, JIHIIEEHOH PACTHTEALHOCTH, HIH C Boakl
IPH OTCYTCTEHH [IOCEBOB PHCA, HO M 15 ONPEAeIeHHS TPAHCIHPATHH
PACTEHHH KaK DaSHOCTH MEMIY BENHYHHAMH CYMMADHOIO HCMApeHHs
W MCnapenHua ¢ noubh (BOAHOH noBepxHocTH). BosMoKHOCTB onpe-
ACNEHHA TPAHCIHPAUHE ABASETCH CYMECTBEHHBIM NPeHMYLIeCTBOM Me-
TOMA HemapuTeieft,

Meron nusumerpos. Jlusumerp npecrasnner coGoil
YCTPOHCTBO, B KOTODOM 3a3K/IOYAETCH 3JIeMEHTAPHBI YYacTOK 30Mb
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a3pallHd B NATypadibHOM MacliTafe no FAyOHHE H C MOJASALIO BOLO-
HOCHOTO C¢JAOH, 4TO, B OTJAHYHE OT HcnapeTeAeH, obecnednBaer Bos-
MOMHOCTE BEPTHKANBHOTO Baaroolmena B Monoaute [229, 251, 2591,

Meron AH3HMETPOB B MPHHUHNE NPHIOAEH AN H3YYEHHSA CyM-
MAapHOTO WCNAPEHHs, PACXOja TPVHTOBHX BOX B 30HY aspaiMH, lo-
MOHEHHS 3aNacoB FPYHTOBBIX BOJA 3a cUeT HHOHABTpALHHE B caydae
Heryiy0OKOro s3ajeraHuf ypoBHell TPYHTOBBIX BOJ, KOTAA A€ATEbHbI
CJACH NOBEPXHOCTH HAXOAWTCH B 30HE BJAHAHUA KaMHJAAAPHON KaliMel,
oGpasyemoi rpynToBeiMH Bofamu (251, 253 ], Tlogobueie yenoBus vate
BCErQ BCTREYAIOTCH HA OPOLUAEMBIX 3GMJAAX, B NoOAMAX KPYIHBIX DEK,
a4 TAKMe B HeKOTOPHIX palioHax 20HH M3IGRHITOUHOIO YBJIaMKHEHHA.
B Hacrosiugee Bpems JIM3WMETPH YCTAHOBJENH BO MHOTHX paloHax
CCCP [229, 251].

IlpocTefiWwni nusHMeTp nmpeactasider cofoH BOIOHENPOHAILAEMBIN

Gak, MONEPEYHOE CEYEHHE KOTOPOrO HMEET KPYIIYID MK NpaMO-
yrodbHyio dopMy. DBak sapuiBaeTca B 3€MJIO JI0 BepxHel KpOMKH,
B HErQ NOMeNmlaeTcs HecefyeMmuld rpyHT. MsMepHTeabHEIE YeTpoficTBa
E GOJBIIHHCTBE CAYYAER BRINOJUAITCA B Buje rabaaaTebHbX CKBAa-
#HH, YEPes KOTOphe JOJHBACTCA BOAA A0 NMOCTOAHHOIO, 3apaHee Ha-
MeueHHOTO ypoBHs. Ko/aH4YecTBO JoauBaeMoll BOIL NPHHUMAETCA PaB-
HEIM HCTIapeHHI0; H3MEHeHHe BJaro3anacoB B 30HE A3PalKH B JaHHOM
CAVYAE HE YUHTHIBAETCH.
: MseecTHB JH3HMETPHYECKHE YCTAHOBKM, B KOMIJIEKT KOTOPHIX
EXOAHT pall JHIHMETDOB, NMpPeIHA3HaYeHHLIX IMA ONpejeeHHa aie-
MEHTOB BOAHOrO Gajialca HA PazJHYNLIX YTOABAX M NDH PAIAHYHEIX
rnyGHHaxX sanerands rpyHToBzix Box [107, 135]. Omuako u B sroM
CAYYae MOHO/HTH JH3HMETPOR HE B3BELIUBAIOTCH.

Hcnapsiomas naomajs JHSHMETPOB, OKA3HBAaKOUAN BeckMa cCy-
HIECTBEHHOE BJAHAHHE HA TOYHOCTH H PEIPEICHTATHBHOCTE PE3VIALTATOE
H3MepeHuH, HasHayajack, KaK npasuno, 6e3 JOCTATOYHOrO aHaaHsa
arpopM3HYECKHX YC/AOBHH nNPOM3pacTaHHs CeJbCKOX038HCTBEEHBIX
Kyaeryp. Tak, M. C. AnsMoB AJMA XJ0MYATHHKA PEKOMEHIYET JIH3H-
MeTPH ¢ Henapaomel maomagbio 3600 cu? (nu3uMeTPH ¢ 1I0WALBID
1000 cm® no ero MHeHHI0, 3aBHINAIOT HCMApeHnWe NOYTH B 2 pasa).
E. B. Yanoeckaa nmnomank JHIHMETPOB AAA XJOMNYaTHHKA TDHHH-
maer pasno# 2000 cm® . M. Kau — 10 000 cm® Paznuunele pe-
KOMEHZAUMH NO 3TOMY BONMPOCY HMETCA H B Npyrux padorax [135],

s Gojtee of/bEKTHBHOTC peileHHs Bonpoca of onTHMAa BHONH Be-
JAHYHHE HCNApAIomeR naomaild AHSHMETPOB DACCMOTPHM HEeKOTOpLle
ﬂC.DﬁEHHGETH NPOH3IPACTAHHA H NA0IANb MHTAHHA Pa3THUYHMX C&TILCKO-
XO3ANCTBEHHBIX KYALTYP B NOJEBHX YCAOBHAX.

Ha puc. 5 nokasan xapakTep pacnpeleseHns KOPHEH KYKYpY3bl,
OTMBITEIX B 1965 r. Ha noae PocToBCKo onbITHO-MENHOPATHEHOR CTaH-
uuH (POOMC). ¥popenub rpyuToBHX BOS Ha OpOLUZEMOM [IoJe 3aje-
rai Ha raybune 1,5 M, B nepeom (cnesa) AH3IWMETpe — HAa rayGuHe
0,6 M, Bo BTOpOM — Ha rAyGuue 1,6 M B B TpeThbem — Ha rayGuHe
2 M or noeepxHocTH. Kak BHAHO M3 pucyHKA, rayGHHA pacnpocTpa-
HeTlHA KOpHel Ha none coctasaser 20 cm,-a mmpura 20—30 cu (opu

26



paccTosiHHK Mexay crefaamu Kykypyssl 20—30 cm). Cyas no pae-
MONOMEHHIO KOPHEBOH CHCTeMBbI, pPacTeHH#A B [10J1é H BO BTOpPOM (c/IeBa)
AM3HMETpPE pasBHBAJIHCH B HODMAJBHBIX YCAOBHAX YBJaMKHEHHA.
B rperpem ausumerpe Habaiofancd HENOCTATOK BJark, a B nepBoM
npH ypoBHEé rpyHTOBHX Boj 0,5 M HMeJ MecTo H3OHITOK BJarii
CoraacHo JAaHHBIM, NOJYVYEHHBIM HaMH (TakKie METOHOM OTMBIBA)
B 1954 r. [251], npu paccToAHHH MEX1Y pacTeHHAMH KYKYPY3H
B pAAV H Mexaypaase, pasHom 60 cM, MakcHMaiblad IIHPHHA pac-

;
e |

B L

5 Puc,.. Pacnipeaenerne xopuefi KVKYpPY3hl Ha OpPOIIAEMOM NMOJE H B MOHOIHTAX
aunsumerpa (X. Enxuu, Pocroecroli oGaacty, 1965 r.).

npocTpaHenns KopHed B (pase KymeHnusa coctasasja 33 cM, a B (ase
BLIMETHIBAHHSA METEJIKH H UBETeHHA — DI cM; npu paccrosHHH 70 cM —
eootBeTcTReHHO 40 n 60 em. Hanboablwias rayGHHa pacnpocTpaHeHus
kopHeli B ofoux cayuaax cocrasaana 100 com.

Takum obpazom, NJA0WaAbL pacnpocTpaHeHHs (No IWWHPHHE) HAH
naowaik NUTaHHA KOPHEH KYKYPY3sl NPH HOPMaJ bHOM BhICEBE pacte-
Hult (B cpenneM 50—355 cM MeMLY pacTeHHAMH) COCTABJAAET NMOPALKA
2000 ¢m® Ilpu BeiceBe KYKYDPY3hl HA CHJOC, T. €. NPH PACCTOAHHH
MEMKIY pACTEHHAMH B psAfax, He npeBuiluatouwem B cpeanem 30 cm,
MIHPHHA PaCTPOCTPAaHEHHA KOPHEBOH CHCTEMBl OT/e/bHBIX PACTeHHH
B Anamerpe He npessimaer 30 M, uto no naomaau coctasaser 700 em®,
KopueBasi cHeTeMa KOJOCOBBIX KYJABTYP (03HMad H ApoBaf NIUEHHLA,
fUMEHB) pacnpocTpaHsiercs B AMaMerpe Ha 25—35 cM, YTOo MO NJO-
manu cocrasaser 500—940 cm?,
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(J1e00BaTENBHO, ONTHMAABHAA NJOWAAL JKIAMETPOR A KYKY-
P¥3bl C ONNHM-IBYMA PAcTEUHAMH B THE3IE W, OUEBHAHO, BOOBIIE AN
MpONAKEX WHPOKOPAAHLIX KYJABTYP, NOCKOMLKY BCE OHH KMEIOT
MPHOJIHIHTENLHO OJHHAKOBLIE PACCTOAHKA MEMIY TiesgaMi pacTeHH
W IA0WAAH NMHTaHHA, cocTaBinser apuamepHo 2000 cm® Vmewpwenue
VKA34HHOH IJIOIAAM MOHOJIHTA TPH COXPAHEHHH TaKoH e, Kak W
B N0J€, FYCTOTH PacTeHHE NPUBOIHT K HAPYIUEHHIO VCJIOBHA NHTaHWA
M pOCTA DACTCHHA H, CJAENOBATENBHO, K CHUIHENHIO TPAHCAHPAIHE.
3asullieHde MIOWANH JH3UMeTpa (UK HCMAapHTEs) NPHBOAHT K He-
KYCCTBEHHOMY SaliKennio CYMMAPHOTO HCHIApeHHS, a4 3aHUMKeHHe
MAOULE/H JIH3HMETPA — K 3aBLILIEHAI0 CYMMAPHOrD WCHAPEHHH € Npo-
NaMHLEX KYALTYP, NOCKOABKY HCMAPEHHE € OXNOrO H TOTO e KOJIH-
YECTBA PACTeHHA, pasMellaiolHxcs B MONOAATE, OTHOCHTCA K ILIO-
NIadK, COCTBETCTBEINO 3aBBILIEHHON WIH 3aHHMKEHHON 10 OTHOIUEHHIO
K AeACTBATENBHOI NIJI0LaH NHTARHA, IPHXOASALIEHCSA Ha Te ke pacTe-
HHA B moJe.

. Ownbxd B onpeleneHHH BeNHYHHE CYMM4pHOTO HCNAPEHHS 34
CHET HECOOTBETCTBHA HCHApAOMER naolanH npeGopoBR H VEEAbHOR
NAOWanH MHTAHWA PacTeHHH B NoJe, ocobfedno npH paboTe ¢ nponani-
NEIMH KYABTYpamH, Jdocthraior 20—30%.

s u3yueHHs ucnapeHds ¢ KYKYpyss, YOHpaeMol Ha cHioc, ypo-
HMaH KOTOPOH CHHMAETCA B CTajMH MOJIOYHOH CNeJOCTH, MOTYT npu-
MEHATLCA JHINMETPH naomaawio oxogo [000—1500 cm®

Jns XJIONUATHHKA PAcCTOAHHE MERAY TIE3faMM NpPHHHMAeTCH
45 > 45 CM € OiHUM DACTEHHEM B THE3JIe, T. €. HA OQHO PACTeNHe MPH-
XOoaHTCA okosio 1600 cM® nnowann noas. [lo-BunuMomMy, W 371echk LA
H3MEPEHHT CYMMAPHOrD MCMAPEHHA ¢ VYacTKa NoJfA ¢ OIHHM pacre-
HHEM BNIOJIHE MOMHO HCNOJB3OBATE JH3IHMETPEH ¢ Iaouagsio 2000 enm®,

Haa opompewx KyaeTyp (kaprodedb, TOMaThl) NJcllafb JH3H-
METPOB MOMHO NMPpHHATL pasuoil 1500—2000 cm?

Onuako npH H3yuyennu BogonoTpefaenus padoTaTh ¢ O1HHOUHEIMH
PACTEHHAME O4YeHB HEVIOOHO, & MOPOM 1IEBOSMOMKHO, TaK KAK PC3vih-
TaThl H3MEPEHHl YacTO Mo cAYYalHLIM NPHYHHAM GLIBAIOT COBEPIIEHHO
HEDEIIPe3eHTATHBHBIMH JIA TIONH B UEJIOM, @ NEepecueT HOKASAHHH -
3HMETPA HA {I0Ji€ ¢ YYeToM DeHOJOrHUECKHX NallliblX CTAHOBHTCS No-
BOJIBHO CJOKHBIM H HE BCeriaa jIocTaToulo HafnexubiM. [TostToMy 17s
IOAYYEHAA PENPE3EHTATHBILIX JJA CelbCKOX03AHCTBEHHOIO nNoJdA
B NeJ0M AaHHBIX JR3HMETPhHl T8 NPONawNLx, TEXHHYECKHX ¥ OBOLI-
HBIX KYJIBTYP (KYKYpPY3d, NONCOTHEUHHK, XJOMYATHHK, KapTodens,
TOMATHL H 1IP.) JOMKEB HMETH Pa3MED MCHapaiowed nomaay, no3so-
JRIOIWHH NOMECTHTE B MOHOAHTE MEHHMYM A0 8—10 pactennii. Taxoii
maoAALe MoxKeT OBITh naomans, pasHas 10 000 cwm®; ausumerp,
HMEWIIMH YKA3alIHYI0 NVIOWALL, HO-BHAHMOMY, MOMKET CUHTATRCH MPH-
GopoM, Ra0IUM BMOJHE Penpe3seHTATHBHLIE 1O OTHOWEHHIO K MO0
harHEe Habmopenu#. IIna KoNocoBHIX KYNBTYP BIOJHE JOCTATOMHOM
NAOMI2ABIO TAKOTO JH3HMeTpa Moxer ObTh macmans 2000 cm?.

HecoMuenno, uTo TpH HAJIMYMH TeXHYECKHX BO3MOMHOCTEN He-
OOXOAHMO NMOAL30BATECH HCNaPHTETAMH-IHIUMETDAMH € PENpPEe3eHTa-
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THBHOH Hecnapsiowed naomanso 10000 cm? u aMws OpH OTCYTCTBHH
MOCAENHHX JONYCTHMO HCNOJb30BATH JMHBHMETPH C© MHHHMAJLHOI
NA0ILANRIO, BCAR COCTOSHUE PACTEHHH B MOHOJHTE H NOJE OfHHAKOBO,
WIH ¢ obA3aTe bHEIM COOMIONEHHEM YCIOBHS TNPHBEEHHA NOJYYeH-
HBEIX PE€3Y/ALTATOB K YCJAOBHAM nonf no OHOJOTHYECKHM NpH3IHaKaM
pactenu. [lng sTOro nporpamMa eHoJ0THYECKHX HaGIIONEHHA B MO-
HONHETE H MOJ€ JOA#HA BCerga BEUIONHATHCS BECEMA CTDOID H B MoJ-
HOM OOBEME ¢ 06A3aTeibHEIM YYETOM CTPYKTYPHl YpOKasd Ha moje
H B JH3IAMETpE, - S

B nactosinee Bpems npu BOLHOOA/IAHCOBBIE HCCAEIOBAHKAX eme
HCHOJMB3YIOTCA JAH3UMETPbl ¢ NOYBO-TPYHTAMK  HapYIUEHHON CTPYK-
TYpPeE, 9TO NPHBGAMT K GonbilnM omnOKam usmepenwii. Hanpnmep,
YCTAHOBJEHO, YTO B JIH3UMETPAX C HAPYLIEHHON CTPYKTYpOR rpyHTa
ipd raybuHe yposus Bogel 1,0 # 1,5 M mcnmapexue ¢ xJonuaTHHKa
MEHbIUE, YeM B JH3WMETPAX ¢ HeHapymenHol cTpyxTypoil; B Gonee
ray6oKHX JAusHMeTpax Habmiogaercs ofparHan KapTHHA. 9710, KAk
otMesaer AnHMOB, o6bscHAeTCA Gojee riyGOKHM NPOHHKHOBEHHEM
KOPHEBOM CHCTEMbL XNOMYATHHKA B JIM3UMETPAX C HAPYINEHHOR CTPYXK-
TYpoh rpynTa. JIH3HMeipsl ¢ IPYHTOM HapyweHnnol cTPYKTVPH JAKT
BEAHYHHE WCIAPEHHA ¢ JIOUEpHB npuMepro Ha 30% Goabiue, gem
JAMIUMETRRE ¢ HCHADYWIEHROH CTPYKTYpPOR rpyHTa.

[To napuwm Kana, B AM3umMerpax, 3apameHHLX JECCOBHAHEM CV-
INIHHKOM HAPYLWEHHOH CTPYKTYpH, B losoguoil cTend ucnapeHue W
TPAHENHPAIHA XJONMYATHEKA OKa3wBal®Hchk Ha 25-—30% wenbue
B CPABHEHHH C JaHHBLIMH, MOMYYEHHLIMH [0 MOHOJAMTAM C HEHapyileH-
HoH cTpyKRTypoi. IlosroMy B maabHeiineMm npy opranHsanmi JH3H-
METPHUECKHX Halaoaeruil SOMKHE HCIIOALIOBATECA JM3UMETPH, 34-
PAMEHHBIC TOJMBKO MOHOJHTAMH [OYBO-TPYHTOB ¢ HeHapylleHHol
CTPYKTYPOH. - :

3anuimem ypasHenHe BOAHOTQ GalaHca MOHCJAHTA JH3HMETPA B che-
JIVIOLIEM BHIE:

X J i E b i il Wty (14)

e K — KOJAMYeCcTBO BOAM, NOJAHHOH B JIH3HMETD MEH3VPEOR Hiu
BOAOPErYAHPYIONIHM YeTpolicTBoM; [ — KOAMYECTBO BOJH, OTKAYAH-
oW {oTautod) U3 momoauta. IIpu OTCYTCTBHH mnipHTOoKa Y, . M
CTOKa Y, TPYHTOBEIX BOJ, YTO HMEET MECTo B AHAKMETpe, PasHOCTh
K — I upc/ieHHO paBHA H3MEHeHWI0 3anacoB I'PYHTOBHX Boj AU -
I AMHTHPOBA EHOM BOLOHOCHOM CJIOE MOHOMHTA 33 CUET PASHOCTH MEXKIY
BOCXOAHUIHM TIOTOXOM BJjard (pacxXof TPYHTOBHIX BOJL B 20HY aspa-
i) K ¥ HHCXOMSILEM (TOMOJHEHHE® TPYHTOBHX BOJ 34 CYET CCANKOB
Wi MONEROB) MoToKoM Baard [, AW, = Wy, — W, — H3MeHe-
lHe BJAro3anacoB B 3001 aspamii MOHOJIHTA.

Taxknm obpasom, ypaBuenne Bognioro GanaHca MOHOJHTA JH3H-
METPA MOXKHO 3anNWCaTk TAK!

X+ M—E £ AW, 4 AU, ,=0. (15)
29



Cpapunean ypasuernus (15) n (14) ¢ ypaBHeHHeM BoAHoro Gananca
CEJIbCKOX03ACTEEHHOTO NOAA A% JETHErO Nepuoia (npH HeriyGoKoM
3aJJ€TaHHH TPYHTOBHIX BOA, T. €. AU, =0 u Y, ,= ¥, =0, npu
OTCYTCTBHH NOTePL U3 KaHaJoB £, H £, OTTOKa H ¢Opocd NoAHBHEX
BoA Mg, @ TaKMe aKKYMYJIsLUKEH BOABl B noHMXenuax AU ., H Hchoa-
FEHHA C BOJHOMH OOBEPXHOCTH E pm KOTODOE B 3TOM CJAYVYAC HMEET cae-
AVIOIIHH BHI: '

X+ M + Yo =Y —E 1AWy + ‘ﬁurp=ﬂ (16)

(3rece AU, = Uy y— Upp. o)y MOMHO 3aMETHTB, 4YTO YpaBHe-
Hie {15) ornryaerca or yvpasHedHA (16) AHIOb OTCYTCTBHEM KOMIOHEH-
TOB NpPHTOKa Y, . # OTTOKA Y. rpYHTOBHIX BOJ.

CaefoBaTeNbHO, NPH NPOYKX PABHBIX VCAOBHAX JHIHMETDHE MOTYT
N2BaTh JOCTATOYHO PENpe3cHTATHBHBIE VIS BCETD NOJAA B HEJOM JAH-
HEIE 10 CYMMAaPHOMY HCIIAPeHHIO H HHQUIBTPALHH JIHIIL NPH YCIOBHHE
OTCYTCTBMS MM DPABEHCTBA NPUTOKA Y, . M CcTOKa Y, IpPYHTOBBIX
BOA HAH DpH HeGOJBIIOM pasaHuyuid 5THX senuuns. HogobHe yonosus
HaGAIONAITCA TIPH ONHOPOAHBIX TPYHT2X, CAATalWHX BOLOHOCHGLIA
caoil. OnBIT NOKasak, 4T0 HanHYHe BOJAOYNOPHHIX NPOCIOCK Cylie-
CTBEHHO HAPYIIAeT BOJACOGMEH B MOHOJIHTE H [eJaeT JUSHMETDL MAaJo-
NPHUTOAHABIME JUIA H3MEPeHHS CYMMAaDHOTO BOJONOTped e ns, ocoGeHHO
MHPHALTPAIIHH H pacXola CPYHTOBHX BOML B 30HY ASDAallHH,

Taknm obpasoM, NPUMEHATE JIH3HMETDE Ha NPAKTHKE B YCJIOBHAX
HEOLHOPOJHOr 0 3ajieranns NOYBO-TPYHTOR (B rOPH3CHTAJIBHOM H BEPTH-
KaJbHOM paspesax) cjeiyeT BechMa OCTOPOMKHO HAH BoBce H3beraThb
HX HCMNOJb30BAHKE.

Paccemorpum Bonpoc of owMGKax, J0AYCKAEMBIX MPH ONPEIETEHHH
CYMMADHOTO HCMAPEHHS JH3HMETpaMH 6e3 yyera H3MeHenua BJaarosa-
MAacoE B MOHOJHTAX. _

Beujly HeCOBEPIIEHCTBA CYILECTBYIOMMX METOROB H3MEPEHHA BJ1aMN-
HOCTH NOYBEl B MPHPOHEIX YCJAOBHAX, B TOM YHCTE H TEH3HOMETPHYE-
CKOro, raMMAacKONHYECKOr0 H HEHTPOHHOTO, H3MENeHHe BJaro3anacos
B MOHOMUTAX An3umerpoB AW, npu onpeneseHud cymmapHoro uena-
penus no opmyne (14) ne Beerja yuntuBaercs [48, 156}, T. e. BMecTO
cymmaproro Mcnapenun E =X 4+ M 4+ K — 1 +- AW, Buuwc-
Jgerca BeawuuHa £, =X + M - K — [/, apndwmancad pacxolom
B/J4rH Ha Henaperue es yuyera M3MeHeHUs BJAr0o3anacoB B MOHOJHTE.

OueBKaHO, UTC OTOXKAECTBAEHKE BenHuMHn E, ¢ BemuuiHOH Henma-
peHusi £ JonVCTMMO JHIUB ITPH PABHOBECHOM COCTOAUHHW BJaKHOCTH
nouek, koraa AWy = 0. Taxoe cocToORHHE MOMET HMETh MECTO TOJLKO
TOrJA2, KOrda HHTeHCHBHOCTE MOCTYILICHHS BJAArH B 30HY a3DallHH 32
cueT KanHAAAPHOTO MOATOK2 H OCAJAKOB 3HAYHTEIbHO (M JJIHTENBHOE
BpeMA) MPEBHILIAST HHTEHCHBHOCTL PACKGAOBAHHA €& Ha HWelapeHHe.
QOiHAKO B NPHPOLE MBL SalUe BCero BCTPEYMAeMCcA C HEPABHOBECHBIM
COCTOSTHHEM BJAMKHOCTH TNMOYBEI, BC/AEACTBHE Y€ro NpH OnpefeseHHH
CYMMAPHOT'O KCnapeH#s® JU3IAMeTpamMH 0e3 yueTa M3MeHeHHd Bjaro-
3a1aCOE B MOHOJHTAX JAonycKawTcsa Goabiiue ownbxy. STH oHOKH,
Kak nokasado 8 paborax [251, 267), npu oupenenessn hexagHbxX
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BEJHYHH CYMMapHoro HcriapeHns cocrapianior 35—40%. Ilpu Gonee
KOPOTKEX pPaCUeTHEIX NMPOMEMXYTKAX BpeMEHH OHH Pe3K0 BO3DACTal0T
H pocruraior 80% u Gogee, S

Jna AmoCTpauHy CKa3aHHOTO PacCMOTPHM HEKOTOPHIE MPHMEpHL.

Ha puc. 6 npejcrasien coBMenieHEbIA rpadguk Xoa noJycyToussxX
BETHYHH CYMMAPHOTO MCHOapeHld ¢ KYKypyaswm E, onpeneteHHHX no
gopmyne £ =X + M 4+ K—1T 4+ AWy, u Benuuun E,, onpe-
peneHAnx no gopmyae E, = X + M 4 K — I, B auesnoe (c 7 no

E,Ey um/ noncymKd
10

Dewmatios |

Pue. 6. CoMeluerunil rpadiK Xofa DoJIycyTOUILX BETHYAE CYMMapHODO Hena-

peHHs ¢ EYRYpyau £ (I') B peqwqunm £, (2), onperesenuux THAPARTHYSCKHM

JHIHMETPOM NpH raylbuAe 3arterapws rpyHToPMX pop 1,0 m (noc. Bocxon,
Pocresckoil ofracth, 1964 r.). '

d=—cT7Tmlig 6 —=cld go 7,

19 4) # Hounoe (¢ 19 mo 7 4) Bpems, HIMEPEHHBIX IHADABIKYECKHM
HCMApUTeaeM-IHSHMETPOM CHCTEMHl Y phiBaeBa ! B 1964 r. npu ray-
(iHe 3aJeraHHA IPYHTOBHX BOA OT NoBepxHoeTH 1,0 M (3xcrnepuMeH-
TaNbHoe CeNbCKoXo3sHcTBenHoEe noae Paluue-3afloHCKOrO BOJHO-
GlanancoBOro yuacrka), Kak BuaHO H3 3T0TO rpaduka, KOJHYECTEO AO-
JIMTOH B NIN3HMETD BOAL BmecTe ¢ ocajkaMu X + M 4+ K— [ = E,
I} JIHEBHOE BPEMS MEHbLIe, a B HOUHoe GoJblle, ueM BeJIHYHHBI CYM-
MiIPHOIO HCIAPeHHA £, ONpeleleHHBE 34 Te e dack. [IpHuem makcn-
MYMBI H MHHHMYMBL BeJIHYHH £, He BCer/la COBNafaloT ¢ MaKCEMYMAMH
I MHHAMYMaMH CyMMapHoro HenapeHnsa. OTKJAOHEHHE MmoJyeyTOYHBIX
nesikune E, of cymmaproro ucnapenns F JocTHraer B oTieNbEEE Ne-
PIOABLL IECATKOB H COTEH DPOLEHTOB. JTH OTKAOHEHHA 00BACHSIOTCH
TCM, YTO B NHEeBHEIE 4Yachl CHOPDOCTE pacxoia BJAT'H HAa HCNApeHHe H
TPAHCMHPALHID ¢ MOHOJHTE MPEBLILIACT CKOPOCTh KanuAAApHOTO (BoC-
XOJMILLEro) NOTOKa BJari oT TPYHTOBEIX BOA, MPH 3TOM HHTEHCHBHOCTh

! Omucaune yerpodcTea rHAPARANUECKOTD HCMAPHTENA-IHAUMETPA REBOMHTCH
Jnigsie,
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BOCXOJAEro MOTOKa ocnabiadeTcs nof BOSNEHCTBHEM TEPMHUELCKOTO
FPajHenATa, HallpaBJeHHOTO B JHEBHOE BPeMS BHHS. Pe3yasTaToM B3aH-
MOAEHCTBHA YKA3AHHBIX (QAaRTOPOB ABJAETCA HCCVIIEHHE 30HBI A3pa-
unH. B HouHGe BpeMA cKoOpoCTh NOTOKA BATH OT FPYHTOBEIX BOJL B 30HY
A3DANHH [PEBLINAET CKOPOCThL WCHAPEHHA W TPARHCOHPaIHl ée ¢ Mo-

BepXHOCTH, B pPEe3YAbTATE 4Yero 30Ha aspalulH MNonoJHAeTcs BJIarof
33 CUYET I'DYHTOBBLIX BOJ. :

[ToTox Braru cHH3y BBepX B HOYHOE Bpems QOPMHPYETCH NOJ BO3-
NeHCTBHEM TaaBHHIM 00Da30M KanuAJAPHBIX CHJ H 4acTHYHO TEpPMH-

£, Ex MM/ Jeroda
, /\
&0
Ao
Vi
50—
d
3
401—2
30
20 Puc. 7. Jdekagssie BeJHYMHEL CYM-
MAPHOTD HCDAPenHs ¢ KyKypyse!
E (1) m peanvuam £, (2), onpenc-
10 JNEHHEC CANPABAMYECKHM  JIH3H-
MeTpOM NPH TAVOHEE 3aneraHus
rpynTosux non 1,0 s (moc. Boe-
o xoj1, PocTosckoh ofnacTe, 1964 1),
ABzyem ~ Cenmglps

HEeCKOro rpajuenTta, HanpasiesiHoro BBepx. CKopocTs TEépMOKATHJ-
ASPTIOTD IIOTOKA 110 CPAaBHEHMID ¢ KaNnHAAAPHBIM HEBeJHKA.

M3 cKa3aHHOTrO BLITEKAeT, UTO BechMa CJIOMKHEIR MEXAaHH3M BJIaro-
oOMeHa B 30HE aspauHH 3aBHCHT OT COYETAHHS MHOMHX MPOLECCOB:
VHPHIBTPAIHE, BCHAPeHHA, TPaHCTHPAELHY, KaNHJAJAPHOTO NOTOKA
OT CPVHTOBLIX BOZ M TepMOKaNH/AADPIIOro NOTOKA.

B cBo ouepeib Bee 9TH APOLECCH 3aBHCAT OT BOAHO-(PHSHYECKHX
CBOHCTE M pacnpejenenus nop B no4YBO-IpyHTax, OT pexuMa CONHEY-
HOH pafHalHH H METeopOJOTHYECKHX YCJACHHI CE30HA HAHW CYTOK, OT
GHONOrnYeckux CBOMCTE pacTHTeabHOCTH. HMuenno B cHay nmocneqHHx
NPHYHH HAHOOJLIUHE PACXOMACHHA MEKAY MOJYCYTOUHBIMH BeJHYH-
Hamu E, u cymmapiinim nenapedneM E HabniofaioTes B ePHOLLI Pe3KAX
H3MEHEHHH METeoPOJOrHYeCKHE YC/OBHH, BRMANEHHA OCAJAKOB H No-
JAHBOB, KOTAA 00bIYHO YCHAMBAETCA HCnapeHHe JuGo HEQUILTPAILNA.

Herajpupie sHayenus BeNHuYMHHE £, W CcyMMapHOro ucnapeHus E
(pHc. 7) pacxofsarcsi B OTAEILHEIX cAyuyasx Ha 30—40%.
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CleAYeT 3aMeTHTh, uTo, uem OJHMe 3aNnerawT TPYHTOBBE BOJALI
K IIOBEDXHOCTH, T€M MeHbIle DACXOMKICHHA MeXLy 3HAUeHHAMH Be-
nuuug E, u E. Tlpu rayGune saneranusi TPYHTOBHIX BOJ, paBHOf
(0,5 M oF noBepxHOCTH, BeMHYHHE E 1 E ¢ KYRYpPYabl 10B0ALEO ONH3IKN
mexay cobod (pyc. 8). [Tpu eme Menblinx ray6LHuax, rie eMKOCTh 30HbE
aspaluy O¥eHb Mana, BeaHuunu £ v F_ 0paKTHUECKH COBNANAKOT, UTQ
YKa3bIBAET Ha BO3MOMKHOCTB B 3TOM CJAYYaE MCNOILIOBAHHA JTH3H-
METPOB (e3 B3BEUIHBAHHA /IR ONpeaeneHnsa npHOJHKEHHLIX BeJdynil
CYMMAPDHOIQ HCITAPEHHA.

£, Ey MM/ dengda

150
” —
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100 Z
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=
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[ Mad Hr2se Hrpae ABeycm Cewmedps Orxmsebps

Prc. 8. legagame Be JHYAHE CYMMAPHOTO HCOaPeHHs © RYRYPYIH £ () 0 BeInvHAEE
E 4 (7}, namepesHHX JIHSHMETPOM NPK FIVOEHE 3aderakns rpysrostix sog 0,5  (noc.
Bocxog, Pocropckoft ofmactn, 1963 r.).

YenoBHA O/H3KOTO 34/1€TaHHH TPYHTOBRIX BOJ ¢ MAJOMOIIHOH Ka-
NUAAAPHOH KajiMolt wnabnmofnaireds Ha 3ab0J0YEHHBIX Y9acTKax M
GonoTax, NO3TOMY 3JieCh NpHMEHEHHE JHIHMETPOB ¢ ZBTOMATHYECKHN
HoNHEOM (€3 BIBEIIHBAHMA, NO-BHAHMOMY, BNOJIHE ONPAaBI2HHO.

Mecaunbie Beanunnbl £, B CYMMApHOrO HCHAPEHHS € KYKYPY3hl
TaXe He Beerpa coBnanawT. Tak, seawunHa £, 3a centalps 1964 r.
no I'TIHJI-53 npe rayGune rpyHToBHX Boj H = 1,40 M MeHbLUE Hena-
perua Ha 48%. 3a mepuon Habmonenu# c¢ 1/VIII no 30/1X 1964 r.
npu M = 1,0 M cymmapHoe HenapeHne cocraeanao 244 mm, a BeaH-
yiHa £, = 218 mM, 7. e, Ha 11 % menbwe; npw A = 1,4 M cyMmapHoe
MCIAPEHHE COCTABJIANO 248 MM, a BeJHuHHa E, = 214 mm, T. e. Ha
14 % wenpine.

AHaNOTHYHREE PesyNbTaThl GBI NOJYUEHE Ha CENbCKOX03AHCTBeH-
eix nonsx Pocrosckoli W CrabsponojibeKol ONBITHO-METHOPATHBHEX
cranuui 8 1965 r., a Takxe B noc. Bocxog B 1963 r. v B Apyrux paito-
Hax [267 1,

Ma npuBefedHOro ananyza caeayer, uto BeaAnyHuy £, Helh3a oTo-
AIECTBARTE C BETHYHHONH CYMMAapHOTo HcnapeHusi F HH 34 oTJenbHue

2 C. H Xapueuto 43



CVTKH HJH JEKAAY, HH Jlame 3a Mecall UM pAg Mec:ilues, XapakTepH-
SVIOLUXCA PC3KMM H3MEHEHHEM IHIPOMETeUpPOIOIHYeCKHR YUI0BHH.
M, crepopateabio, 4 STHX YCACBHH 451 ONPEACNEHHS CYMMapPHOro
HenapeHnda {(BodonorpedieHlA) B HHEPHALTPAUHHE HE/Ib3A NMPHMEHATH
HCHAPHTENH-JIH3HMETPE, paboTaoiue no Mercly AoJHpa (6e3 B3Be-
IWHBAHHA), KpoMe cayuaes HeravGOKOro 3aJeraHuy IPYHTOBLIX BOJ
(Menswe 0,5 M), B cBASH ¢ 3THM B HACTOMIEE BPCMA HA BHOBb CO3ja-
paeMof ausumerpuyeckoli cetH I'vapoMercavatul [253 ] snegprwoTes
TOJILKO B3BelUHBaeMBIC ausuMerpwt [242, 251, 253]. OaxHobpemenHO
pazpalaTEIBAOTCA BNAroMepsl AAS TOYHOTO ONPCICICHHS BJIarosa-
Macos B MOHOJHTE,

Oaua H3 Nepeblx OUBITHHEX JH3HMETPHUECKHN YCTAHOBOK CO B3Be-
[IMBAEMBIMH JIR3HMETPaMu OuiMa CO3dana asTopoM B ilybonckod ['MO
Ha opoliaeMbX 3eMA9X% B PocToBekoii o6aactu (noc. Bocxoa) B 1957 r.
MogpobGiioe onMHeaHHe 3TOH YCTAHOBKH, a TAKMC PC3YJbTaThl Habamo-
AeHHH Ha vell npuseleds b padorax [267, 2681 YeranoBka cocTout
13 GeTOHHOTO NaBHALOHA A5 HIBEILMBAHHY AHSHMETPOB, BOCLMH JH3H-
METPOB € BOAOPEr VAHPYVIOUHMI YCTPOHCTBAMH 1 HOATEMHOIO YCrpoii-
CTBa KPYFOBOTO BpaleHndA. CxeMa YCTpoHACTBA JH3HMETPHYECKOH yeTa-
HOBKM lpuBeseHa B pafore [239]; ofwui BIA ee npejicTasned Ha go-
trorpapuu (puc. 9). Koserpykuus An3uMeTpoR H BOZOPErYAHPYIOUIHX
VCTPOHCTB aHANOPHYHA KOHCTDYKLUHH OMHCAHHOTO HHiKE JH3IMETpa
I'P-80. Bricora amaumerpob or 1,0 xo 3,2 m.

JIH3uMerpHYecKan VCTAHOBKA UPHMEHAJACk A7 CTalHOHAPHHIX
HCCAEAOBAHHA CYMMAPHOTO MCMapeHdd W BiaronfMena B 30HC aspa-
M. Bospocuiue rpefoBaHud K TOWHOCTH H3MEpeHUH agemeutos Ga-
JaHCa H noTpefnocTs B MACCOBHIX HAOMIOASHHAX BHI3BAJH HeoOXoLH-
MOCTh CO3AAaHHA HOBOTQ, HE CAMIUKOM QOPOQOro, HO JOCTATOYHO TO4Y-
noro npufiopa, OIpurofnoro K padore B 0MeBRlX VCIoBHAX (es na-
DHABONIOB.

Bapuant Takoro npufopa, Ha3BAHHOFO UQJEBHIM (0eCnmaBHILOH-
HBIM) B3BELUMBAEMEIM JH3UMErPOM, OblT paspafoTaH aBTOPOM COB-
mectHo ¢ [E. B. Tumenko & 1964 r. 1267 1. Jletos 1965 r. nprfop Owia
HEMBTAH Ha opolraeMblx semnax PocrtoBckol ofiaactH u CeeepHoOro
Kasxasa M NPHSNEH BnoJHe paGoToCnoCOOHBIM, YTO TO3BOJAKIO pe-
KOMeIoBaTe ero AJA jaasHeHmedi paspaGorku. B 1960—1966 rr.
Ha OcHoBe storo npHbopa paspaGordHa VCOBEPLIEHCTBOBAHHAR KOH-
CTPYKLHH B3BENIUBAEMOUO JH3WMETpPa, PEKOMEHAYEMOro A8 TnpHMe-
HEeHKA 113 ONOPHON CETH KOMNJEKCHBX BOAHOOANAHCOBLIX H arpome-
reopoJoryueckux Habmonennit [253] nra nayuenus ucnapenus, pac-
X0j4 PPYHTOBHIX BOJ B 30HY a3pallkH H NOTOJANEHHA HX 3AMACOB 34
cyer npocadupanna arvochepHBIX OCAIKOB WJH MOJHBOB,

PaboTel Mo YCOBEPILEHCTEORAHHIO NpuGopa BLIIOIHENE ABTOPOM H
A. C. Cy66oTHHBIM OPH YUACTHH HHiKeHepa-koHcTpyktopa 5. I Bu-
TOACKOTO.

Cospandslil ausumerp (TP-80) paGoraer 10 cXeMme C NOCTOSHHELIM
YDORHEeM TPYHTOBOH BoAK. Takad cXema HMeer ONpefe/eHHbE mpe-
HMYIEECTBA [0 CPABHEHHID C APYTHMM, B HaCTHOCTH, MO3BONACT J10CTE-
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TOYHO MPOCTo ABTOMATHIHPOBATL NpoIecc crTalHAH3alHy YpOENA,
ofiferyaer o0paloTky HaOMoOIeHHA H [aeT BOSMOMHOCTh NOJIYYaTh
peayaAsLTaTL HamepeHHd B (opme, HanGoaee ynobHoH IS HX NPAKTH-
YECKOID HCIOIL30BAHKA.

[Maomaae ucnapswiuell nopepxHocTd aHakmerpa [P-80 paBua
2000 cm? Takaa naonlaib, Kak NOKA3AHO BEILIE, ABIAETCH ONTHMAL-
HOM JI/IS MPOH3PACTAHUA B MOHOJHTE 3eDHOBEIX KOJOCOBHX KYJAbLTYP H
BIIGJHE ACCTATOYHOMN A NPON3PACTAHKS OHOTO-IBYX PacTéHu# mpo-
NANNILIX W TEXHHYECKHX KYJALTYP.

ITo DHCOTE MOHOJMTA WM COOTBETCTBEHHO MaKCHMAAbHOH ray0une
A0 TpyATOROH BOAH nnakMerp I'P-80 smnyckaerca B ueThipex MOIH-
dukausx. 3ta rayburs cocrasamor 1,05 1,5; 2,0 u 2,5 M. Takum
ofpa30M, MMEH B OAHOM NYHKTe HaOmioieHuH ueThipe JH3HMeTpa,
MOHO NOJVHHTH 3aBHCHMOCTb SJeMeHTOB (Gasianca or rayOHHH 3ale-
Fafgua BONOHOCHOTO TOPH30HTE B JOCTAaTOMHO WIHPOKOM AHANA3OHE.
Ot ypennuenus pasMEPOB MOHOJAMTA 3a npefeiau 2,5 M OTKa3ajiHCh
no AByM npuuMHaM. Bo-nepBmix, N0AA YYACTHA TPYHTOBHX BOZ, 3a-
JAeraoEx nuxe 2,5 M, Bo BaaroofecneyeHHH DacTeéHHH CTAHOBHTCH
HefoABWION W H3yuaeTes JHIUB B CNEUHANLHEX caywasx. M, Bo-
BTOPHIX, OYEHb GONBIIME JIHAHMETPLI OKa3bBaOTCH CIOMKHEIMH B VCTa-
HOBKe (0T6Op MOHOJHTA) H SKCILIYATAUMEH (B3BEUIHBAHHE).

B anspMeTpax B oTAHYHE OT NOYBEHHLIX HCMApHTENEH HA IEKOTO-
poit 3a7aHHOH TYOHHE CO32ETCA M ABTOMATHYECKH NOAAEpHKHUBaeTCH
HOCTOAHHEE YpOBeHB TPYHTOBHIX BOA. BeluunHa HCNapends ofnpe-
NEMHETCH B Pe3yALTATE Y4eTa M3MEHEHHA Beca MOYBEHHOrO MOUOJHTA
MyTeM BaBelnpBatHus. Jnd BIBEWKBAHHSA OOLMHO NPHMEHAOTCA Maar-
(ropMEHHBIE Beckt ofmero HasHaveHns. [To H3MEHEHHIO BECAa MOHOJNTA
¢ VYETOM BRIMALANIIHX OCANKOB, H3MEpPEeHHHX MO AOWKIAEMEpY, ycTa-
HOBJEHHOMY ¥ JH3IHMeTpa, 2 TAKMKe pacxola W NONoJHENHA TPYHTO-
BEIX BOJA, M3MEPEHHHX MO BOAOPEryAHpYIONIEMY YCTPOHCTBY, BBIUNC-
AgeTcs MChapenie ¢ MoBePXHOCTH NOYBEHHOTO MoHOAMTa. Mamepeune
KOJIHYECTBA BOAL, AQJHTOH B JH3HMETP HJIH CJAHTOH H3 HEro B npo-
uecce cTabHIH3aUKE YPOBIIS, JEET COOTBETCTBEHHO PACXO] I'PYHTOBBIX
BOJL B 30HY aspauui M RX [ODOJHEHHE 34 CYET WHEWIBTPAIIHH.

TovHOCTL M3MEDEHUS BECA MOHONUTA NP NPHMEHEHHH nJargop-
MeHHRX BecoB cocTamaser 0,01% papelumsBaemollt BEIHYHHEL, 4T0 NO-
SBOJAET ONPEAeAnTh> H3MEHelHe Baarosanacos ¢ owudbkoi B 1,0 mm
caon soist. Ommbra, ¢ ROTOPOH MOMKerT ObITL H3MEpeH PAcX0ol TpyH-
TORLIX BOJ B 30HY a3pauvH H HX NOICJHEHNHE 33 CYeT WHPHIbTPAILHH,
He npesumaer 0,1 Mm cnos.

VeTaHoBKa JM3HMETPa Ha Bech (Ha MOMEHT B3BEUBaHMA) OCY-
IECTBARETCsH MOCPEICTBOM ABTOKPAHA AW JAPYIHX IPY30NOABEMHBIX
epeacTs. JIHsumerp npucnocofaeH TagXe JIA B3BEIUHBAHHA C M0-
MOILLIO THAPOTIPECCOB H JAPYTHX YCTDOHCTB.

Jiuaumerp TP-80 cocToNT M3 CACAVIOUHX TPEX OCHOBHBIX ¥3.108; 1) CHCTeME!
MNYESHIION0 MOHOMHTA, 2) rieana, 3) Bogoperyampyiomero yerpodcrsa (pme. 10);
OTAEALILM CAMOCTOSTEAbNIMM Y3NOM PACCMATPHBAEGTSH CHCTCMA BIBCIMHBAHHN MOHO-
JHTH.
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l. CH{}:‘[‘EHE_ NONMREHHODD MONOTHTa COCTOHT H3 METAMAHHECHOrD uMIHMAPA f
¢ MOuOIHTOM, (yTaApa I¢ ¢ oGparnnM guasTpoM ® nogyona I3 Llwawwap 4 npen-
HAIHAUEH ZAF NOMEUCHHS B HErD NOYBENIOrO MOHONHTA. [lid sapaiKy OH HMeeT
cremuoe neplopHpoBaHHoe gHo [, KOTOpOe NPHCOSIRHACTCH K KOPNYCY NpH MOMOULH
GoaToe B Tpex aan f2. B eepxpeir uacTH URAHHIDS HMEHOTCH KONLUEBOH KOSHPEK &5,
FAKPLPAIGULE H DPOCTPANCTEO MENAY UHAHHAPOM ¥ FHe3soM, H napa ckob 1, caymanix
AnA MOJbeMa AHIHMETPA H3 THEsga.
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Puc, 10. Cxevaruqeckuit paspes ausamerpa I'P-80.

O0paTHWA PHALTP, MPENATCTRYIOWNH pasMepantio (cyddo3na) OCHOBAHHA MOHO=
ANTa M YAYMIDAIOWMHE BOHOOOMEH MOHOJIHTA € BOLOPErVAHPYIOWMM YETpoicTnoM,
JACLINACTCA B METATARICCKM A dyTanp JO, KOTOpHA KPEMWTCH K IHMRIIEMY OCHOBAHKID
ihaveApa tpeds cxobami 9. PyTanp HMECT TAKOC e nepdiopupoOBAHHOE Apo, KAk
noearnap. Toggon L3 cocrouT ua favx oteexon (Soasmoro o maaore). B Goaswnoi
OTCEK MOMEeIaercH ulAHHAp 4 B chope ¢ obpaTany GUALTPOM, a4 B MAALA OTCEK —
MNOpPLrVAHpYIcmee yorpofictee 14, [Ipuuem BOROperyaupyiolmes yorpoficreo Bcrae-
ARCTES B OOAR0H cpOGOAHO, A4 WHAHHAD COSTHHRAETCS € NMOLAOHOM TPEMS GONTAMM
i KEHHOAX, pxogaumux B Geduwkn 7. Konsuepoll nas Mem1y DOIA0HOM M LHAKHIPOM
HI0IHPYETCH PesSHIIOBRIM yraoTnenues §. Ha nogjiora Bupelena 1o ypoBES KoILIPhKa
IBINELpA 15 MeTARAHYECKAA TPYOKA JRAMETpPOM 23,4 MM, B KOTOPOKR HAXOARTCR 0Ly,
IeIRs3RANERHEI 1A KOHTPONA NONOKEHHA NOPHIOHTA PYHTOBHX BOJ B THIHMETpE.

2. I'meano § npeacrasnAeT col0i 3AKANLBISMEH T IEMMO METALTNYECKHH $yT-
AR}, B ROTOpOM B COOPANHOM BHIEC NAXOOMTCA' BIDMTABAEMAN WACTH JIMIHMETPA.
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Ha wapymuol uacTi GoKOBOH NGBEPXROCIN THEINRA MMCHOTCE TPH KpokmiTedxa 6,
KOTODRIC COITAKT IONMINHTEALHOE CONPOTHENCHHE EBLITANKHBAHHID CHC33A BBEpPX
NpH BLHICOKOM CTOSHAK YPOBHA FPYHTODEX BOI B MCCTE YCT2HUBKH JH3EMeTpa. B Bepx-
Hell 5acTH FHE3JA APeIYCMOTPeHs cRodbl 2, cavikamHe L18 ero momLeMa.

3. Bopoperyampyiouiee YCTpOACTS0 17 CAYHMNT LAs NOLNEPMAHKA YPORHA [PYH-
TOHBIX BOL B MOHOTHTE HA 3aJaHHOR ray0HHe M HIMEDEHIH KOqrUee 1B oL, M0 HTOM
B NH3MMETD WAL CANTCH W2 HEro B npeolecce crafmausauds ypobus., (no yoTpoeno
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Puc. 11, CxemaTueckiii pa3pes BOAOPErYIMPYICIEro YCTPoOd-
cTDA.

caenymomuy oSpasom (puc. ). TMoanutusarnmui Gauoxk & DOLOPErYHP YIOUErD
YCTpOilcTad Mpeanassatel Bi8 94NAC2 BOALl, KOTODAM SAMHRAETCH D HEDO Qope3
CHEMIVIO BOPORKY J B TPpYOKY § 1 MOMET BRITEKATL H3 6a4Ka B MONJABKOBYID KaMepy
ucpes comao 2, cralmennoe xpagoM f§, sakpeisaemoe membpawoi. [lonaanxomag
KaMepa ueped utlI0H HMCCT rHAPABARYECKYI0 CBA3L ¢ 00paTHeIM GUABTPOM H LN -
JPOM € MOHOAHTOM, T. €. IOILIABKOBAR KAMEDA H WHIAMAD HBJAIOTCA COOOMLAIOUHMICS
cocyaamir. TlostoMy Bond, NoNan ¥s 6a4Ka B NONJNABKOBYI KAMePY, NMEpeTeRder 3areM
B MOROHT. CAof BOJe H B KAMEDE, H MOHOJTHTE HIUHHAST CHHXPOIHO YEEIHUMBATLCSR,
OKa YpOoBEHb HE HOAOHICT K mongaexy J{, mOnranok BCMARBAET, MeMOPAHOH nepe-
KPLIBAET OTNEDCTHE B CONJE 1 [103AYa BOHW H3 OadKa Npexpalsercd. IT0T YPOBCHB
n Oymer TéM paliouMM YPORHEM IPVHTOBOH BOAHI B JH3HMMETRE, TPH KOTOPOM CTHHET
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padoraTe npuGop. NIpH OTT0KE PPYATOBRKE BOA D S0HY d3PAIHN YPUREHL WX M B MOHO-
AHTE, H B HONJZBKODOH KAMEPC MCCKOABKO YNAACT, MUNAABOK CNYCTHTCA M W3 NONIH-
TWBAKILEro Ga9Ka HAYHET BRITEKATh BOJA, KOTOPAN BOCCTANOBHT YPOBEHh AD ero
IPEHHETD NOA0KeNHA. B 3TOT MOMEHT nONAABOK MeMODaHod HEPCKpOCT OTBOPCTHE
s conTe, KoanuecTeo sous, BuTeKIned u3 Gauka, ONPeIenseTcd OTCUeTOM N0 LCACHHAM
peikn: AHRHERA KOHCH oC COCAHEEH & MOMCeIDCNVRM B QOINHTLEAKINAR Gavor Nonaas-
KOM 5, 4 DEDPXHHA KONell NpOxOIRT Yepes KoHuYCCKyw BTYaKy I8, na cpese wotopof
I eTERTCH OTCHEeT; TaK KaK naomaab Gatika cocrasaser 1/10 Heuapaomed naouaiy
ANBEMCTPA, TO najenne yposus B Oauxe ma | MM COOGTBETCTBYET PACXOAY I'PYHTOBOM
HOAM B 30HY A3PADHE B koauuecTse 0,1 M crod.

llpn HHGEALTPAUUH BOM B JAHSHMETP YPOBSIL TPYITOBIIX BOZ B MODOJIITES
M NOILTABKOBO KaMepe VAT MOBWMWATECH, O BCC H3AHIIKN BOAH COABIOTCI 4Yepes
CANETYIO BTVAKY J4 B cawenoil dayor [3, a w3 Herd OVIYT DRIKAYEHE! € NOMOLILIO
HIKY YMHOIG HACOCH yepes Tpylky J6 na nusepxrocTh M Tas A3Mepenu. Hiumual
cpes CaHBHOR TPVOKWN yorasaBaumBacrcs ua eeicure, na |—2 umyM npebuimaomed
TOT TOPH3IOHT BOAE, NPH KOTOPOM UONMABOK NPCKPAMACT NOAAYY BOSH M3 (OTHTE-
nilouere Gayka.

Bogoperyaupyiomee yeTpofleToo SaKTIONEHO I CHBIMATBHRT RORYx 4, 38-poiThil
CBEPXY MAMEM KO3RPBROM. BOJRPOK MOCTHO CHU32H & MOAMATHBAKILHM SauroM &
OCHEISTROM COBTHENTEARHON WTEHIH 2, 2eped KOTOpYWw npoxodur poiika 19 Ko any
NUANHTHRARMErD GauKa CLEMHO KPeUHTCH HHMMHAR COSIHMHTEILMAN TAHra 7,
Ik CC HUEOEMY KONy xpendted maato §. B naare nemidedo conao ¥, Ha rpex noft-
heckax §f nogBeured CaHBNOR 0awok [3. [lpu TpancnopTHpOBKe BOAUPETYAHPYIOWErD
YeTPOHCTRA HEMHIN COCIMHNTOTRHAN IITAHCA 7 CIHMASTCA.

Ha manoM KOSEIPbKE HMEOTCR TPH OTBEDCTHA, CAYMAMME Jaf KPCILiCHHS Cle-
WHANBHOTO NAaTpyOxRd, 33 KOTOPLA BUAUPEryaHpyolee yeTpofcTno HaBAeKaeTed
I AH3HMCTpPA.

Haa toro 9rofk H30eKATs BLITCKAMHT BOAKW M3 TMOANHTHBAIOWCTe Gavxa npu
IIOIBEME NOJOPETYARDPVIOLIErD YCTpOACTBA, B €r0 KOHCTPYKIUHH DpEelvCMOTPCHO
CHCHHATBHOE NpHCNoCodIen e, © [OMOIILE KOTOpPOro NepeKpHBAeTCH DOAg, nocTy-
IOWAS HI NOANHTLBAINCre (AYKE B NONIEBKOBYIC KAMEpY; 9TO OCVIECTRIASETCR
nuBopoToM BoutHan 17 Ha 90°

B cexuny ruesas, cayaamedl 10 nOMCLUEHAA BOROPErVAHPYIOWErS YCTpolcred,
VUTAIODTIENA MeTAANYecKad TpyOKa (Ha pHC. HE NOKA3aHA); Yepe3 Hee onycKasTcd
|WINHOBEIL ITAHT 419 OTKAYKM BONL, NOABWBIMCHCA HA AHE rHESIE.

Beanuuya uchapenus E no AHSHMETPY BBIYHCAAETCA NO YpaBHE-
muo sopHoro Gaaaxca BIiA

E=oe(Pi—P)+ DX+ EM+TK—-21  (7)

rie £, u P, — macca JW3HMETpA B NPeSLAYIIEE U TeKYLLEE BIEeil-
nanue, r; ¥ K — pacxon rpyHTOBLIX BOL B 30HY aspallHH 3a NepHOj
MUHIY B3BCIHBAHHAMM, YI0 COOTEBETCTBYET KOJIHMECTBY BOAHL, MNO-
JAIHOH B JIH3HMETD BOAOPErYHDVIOUHM YCTpoHcTBOM, MM, X[ —
ICHIOTHEHHE 3AIACCE I'PVHTORBLIX BOA 3a CcYeT HHPHALTPAUHH ATMO-
e pHEIX OCAAKOB HAH NMONHBHBIX BOA, YTO COOTBETCTBYET KOJHYECTBY
jlbl, OTKAYAHHON H3 MOHOJIHTA, MM; Y] X — OCAfKH 33 MEDHOL MEHLY
IIBCHIHBANHAMNE, MM; 2 M — N0JHBH.

Feneiranua JHIHMETPOE NOKH2AMH, YTO TOYHOCTE OTCYETOR 10
PeiiKe BOXOPErVAKPVIOUEro yeTpolicTEa He Huske 0.5 MM, 4 B nepe-
CNCTE Ha naowank ansuMerpa — 0,06 wm.

UyBCcTBHTEALHOCTE BOAOPETYAHPYIOINEND YCTPONCTB2 COCTaBASET
h 6 cm® yro B nepecucTe Ha DAOCWEAAL AM3IHMETPA COOTEETCTBYET
(0,02 mm caos Bogwpl. TouHocTh NojfepxainHsd YPoBHA Bk B N0iJ0HE
o+ (b4 .
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Huxe 6yjer nokasaso, uto nusumerp I'P-80 oGnagaer psagoM npuu-
LHMHATBHBIX LPEeMMYIIECTB Iepes npHOopamu, NPHMEHABIIMMUCH
paHee (B HaCcTHOCTH, BOSMOMHOCTBIO H3MEPEHHS 3JEMEHTOB BOAHOIO
flananca 3a KOPOTKEHE NPOMENKVTKH BpeMeHH, 4 HMEHHO CYMMapnoro
ycnapenns sa 2—95 CYTOK, pacxoja TPYHTOBHIX Boj 3a 2—4 4, WE-
GHABTPALEA 32 IIOJYCYTKH).

Iasi MsMepeHusi CYTOYHHX BEJHUYHH BoponotpeliaeRys W Bjarc-
ofiMéHa np¥ HErTyGOKOM 3aJeraHHd TPYHTOBHX BOJ NpPHMEHAETCH

rUApaBIHYECKHKil MOUYBEHHLIH RCHapHIe)b Maoi MOLeJH CHCTEME

YpriBaepa, cHaOXEHIBR BOAOPETYJAHPYIORIMM YCTPOHCTBOM  (CM.
puc. 1), KoTopoe noanepHWBAET VPOBEHL TPYHTOBHIX BOL B MOHO-
auTe Ha safapHoil ravénue, Ofwas KOMIOHOBKA FHAPaBANYECKOrO
HenapuTeas-nH3uMerpa nmokasaHa Ha puc. 3. Ilojpobras cxema M

yeaosia paGotk [TIMJI pacemarpuBaiores B paGorax [242, 251, 267 1.
Tnst ONEHKH TOYHOCTH ONPENeIeHHA HCTIAPEHNHS UHAPABIRYECKHM

HCIAPHTENEM-TH3HMETPOM M B3BeWHBaeMbM JAnanMerpom I'P-80 me-
oGX0IHUMO 3HATH TOYHOCTH HAMEPEHHA COCaAKOoB.
BesiuiHa OCagkoB ONpPelelfeTcs Hasemubim nomjaemepom. Flpu

STOM CHETAETCHA, YTO KOJHYECTBO BOJb, HOCTYNAIOUILH HA NOBEPXHOCTD

MOHOAHTA TpHOGOpa, COOTBETCTBYET KOJMYECTBY OCaIKOB, H3MEpeH-.
HEX AoxKaeMmepom. TlpoBepxa 3T0T0 COOTBETCTBHHA Oblla NPOH3BE1EHA :

E eCTeCTBEHHHX YCJOBHAX H3MEDEHHEM BEAHYHHBL NTOTPYACHHA MOHO-

JHTA THAPABNBYMECKOrC HCHAPHTEDR 334 MNCpHO OTAeARHOID NOFIH

MAH NoJAWBa (J0MXAeBaHHEM) H BEJIHUYHHBL OCATIKOB WJH NOJHBA 34

TOT e JeHb no JOMAeMeDY.

Ocaiki U TOJME JOMKIEBAHHEM HM3MEPAJIHCH NPH NOMOULH CTaH-

AapTHOTO NOYBEHHOro JOMAEMEPa, BXOJSAIIEr0 B KOMIIEKT JAH3H-
METPCB H Hcmapurened.

Ha 86 namepeHuil, BHIOJIHEHHLIX Ha OPOLIAEMBIX 3eMAAX POCTOB- -

cko#t obnacti, 30 Ow10 NpPOHSBENEHO MNPH OTCYTCTBHE pPacTHTENb-
HOCTH, @ 56 npH najkYynH PacTHTEALHOCTH Pas3jiHYHOH BRICOTH W TY-

CTOTHI.

NoCTynaoued B MOHOMHT JAH3HMETPA HJAH HCMADHTETA NPH ROMAAX
H [IOJAMBAX JoMaepaHreM, B ofIeM COOTBETCTBYeT KOJHHECTBY ocaj-
KOB, H3MEPEHHLIX MO0 JOMNeMepy (C MAKCHMAABHBIMH OTKJAOHEHHSMH
1-—2%) B cayuaax, KOTAA B MOHOJIHTE OTCYTCTBYET PasBHTHH TPaBO-
CTOM.

Ias cayuyas Xopollo pPasBHTOrO TpaBocTod (KYKYpYsa, O3uMas
NIMeHBLa, fYMeHb H Mp.) PAcXOXIeéHHs B CpPeIHeM COCTaBHIH 6%,
HO B OTIENBHEIX M3MepeHHax, ocofeNHO NpH 3HAYHTENLHOM BeTpe,
onn nocturaan 13—19%. Anpanornunbie panune OBUTH TIOJTYYEHE
Q. B. INonossm [1901]. Tlocaenuee o0CcTOATENBCTEO TPefyeT JONOMHH-
TEeJNbULIX M3MEPEHHH OCAIKOB NocIe NOMIA; 3T0 0C06ERHD HEOOXOAHMO
B TeX CJydadax, Kolla Cnpefren aTCA BEJIHEHHEI E}TMMEPHUI'CI Hcrape-
HHS 33 KOPOTKHE NPOMEMYTKH BpEMeHH.

C y4eTtoM NpHBEIEHHBIX QAHHBIX O TOYHOCTH ONpeleNeHHs Beca
MOBOJANTOE, HHTEHCHBHOCTH IOJIHTHEBAHEA H OCAJKOB TOYWHOLTE ONpE-
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AeeHHA CYMMADHOTO HenapeHHs THApas Hdeckum auauMerpom TTHJL
cocTaaaer =0,1 mmM, 2 secoBuM [P-80 — =] mM.

CihejoBaredblic, B LEPHOA AKTHBHOH BErerallHH PacTeHHH CcyM-
Mapioe HClapeHne ¢ TouHoeThio A0 5—I10% MOMHO olpefeasTs ¢ no-
motpio I'TIMJT MHHHMYM 38 YACOBLIE HHTEDRAJH BPEMEHH, a JIH3H-
metpoM ['P-80 — MHHMMYM 34 OIHH CYTKH.

OHaKo TOJAYVUEHHBIE ¢ TIOMOLIBIO JH3HMETPOE PE3Y/IhTAThl H3ME-
PEHHE MOTYT OTpaKaTh XOj HCIApeHHs B €CTECTBEHHBIX YCAOBHAX
TONBKO B TOM CJVUae, KOTAA BOAHBIH W TCNAOBOH PEXMHM MOHOIHTOB
COOTBETCTBYET BOJHOMY H TENJACBOMY PEMXUMY ROYBO-TPYHTOE B SOHE
ASpPAlHH OKPYKAWUETo 1014.

PesyabraTii HecAefoBanuii HCnapHrenei, BLNOJHEHHBX B pas-
nuunbx pafionax B. A, Ypusaesnin [242], C. &, denoposnm 12451,
0. B. MNonoewm [190] n anropom [259], nokasweawT caenymoliee:

1. B BepXHHX C/OSX NOUYBEHHKOTO MOHONHTa A0 TIYOHHB 30—
50 ¢M He OTMedaeTC 3HAYHTEIbHOTO HCKAMeHH:A TENJOBOrD pexHMa
mouysbl MO CPaBHEHWIO ¢ ecTecTBeHHuIM. OOuuii Xapakrep Ternio-
AKKYMVYJISILHH 3THX CJI0EB MOHOJINTA TAKOH e, KaK H B OKDYKalouleH
IOYBe.

2. B HMMKHHX CJOSX MOHOJHTA OTMEYAeTCs CHCTeMaTHHeCKOe
OTKJIOHEHHE TeMneparyphl moussl Ha 1—3° ans Gorapst w Ha l—
1,5° 144 opolaeMhlX 3eMellb or ecrecTBeHnoro pemuma. Ilpuuem
NPOUECe TENIOAKK YMYISIHH B FHKHAX CI0AX MOHOHTA Tabilofaercs
B JetHuik nepHox. OceHsio (34 XOJ0AHOE BPeMs CYTOK) TPOHCXORUT
BHIXOMAMKHBAHYE HIKHHX CJ0EB MOHOMHTA 32 CHET OTHAYH Tenjaa yepes
CTEHKH HEH&]I]HTEJIH HJAH JTHIEMETPA H HekJ4d B BO3¥YX H GEP}’}KEIEITII.}'IFI
X cpedy.

3. OTMeueliHoe BbIle HapyIeHHe TEMIOBOr0 pekuMa HHMKHed
yacTH MOHOJHTA H3MEHAET eCTECTECHHOE pacnpelelerHe B HeM BepTH-
KaJbHBLIX TPA1HeHTOB TeMNepaTypsl MOUBLL H MOMET NPHBECTH K nepe-
pacnpefef ey Biarosanaca 3a cuer HiMeHCHHA NOTOKa NJeHOYHOH
u napooOpasuoii siard. OQHAKO Nepepacnpelelenye Bharosaraca
B MOUOJHTEe OCKA3LIBZETCA B TpPeledax TOYHOCTH H3MEDEHHH ITOTD
HIeMeHTa W, KaK CACAYET H3 ONLITOB, HC CKaspBdercd Ha TOYHHOCTH
H3MepeHHA HCnapenHs.

4. Pacnpene/ieHne BJaro3anacoB B MCTAPHTENAX OTAHUaeTcA OT
TAKOBOID B [10Je HeIHaYHTedbBHO.

B rafn. | NPHBOAMTCH CpaBHeHHe BEJIHMYHH MOCAOHHEIX BJaro-
3anacos B MOHOJHTAX THAPABAHUECKOr0o HCHApuTenst H JIH3HMeTpa
I'P-80. [ToupeHHBle MOHOJHTH B THAPABAMUYECKHX HCHApHTENLX e
MEHHIHCE B TedeHHe 5—06 Mecanes; npocaudBadHe BOJAH lia TAYOHHY,
MpeBbUAIONYE) BHCOTY MOHOJAHTOS, OTCYTCTBOBANO.

M3 maunbix TaGiunsl BYAKO, 4TO Noc/ofHoe pacnpeiedeHne Biaro-
3aMacoB B MOHOJNHUTAX BNOJHE COOTBETCTBYET pacnpelefientio Bjiaro-
sanacos B Hoyne Ha noaax. Habnwiasuiadcs HesHauWredbHas pas-
KuUa BO Bharo3anacax orleliblHbLX CAOCE H EFMMEPHHK BJlarozaria-
COoB B HCMAPHATEIE JIEMHT B Npelefax TOYHOCTH ONpClefeHHd BJilaX-
HOCTH TMOYBHl NMPH HETLIPEXKParHoli NnoBTOPHOCTH.
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PaccMorpiM BONpOC O pa3sBHTHH pacteHMA B MoHoauTax. Iloka-
3anHd WCOapuTenell W JH3HMETPOR MOTYT OHTE penpe3eHTaTHBHHMH
A48 HCCACAYEMOry CellbCKOXO3FACTBCUHOID MOAA B IeJAoM JHIIS
E TOM CaAY4Yae, KOTda pasBHTHE W COCTOHHHE pacTelHH B MOHOMHTAX
U HAa nmoae GyAeT oIMHAKOBHIM. JAA STOM LeJH NpPH SKCMAYATAUHE
HcnapuTenell W JWAHMETPoB BCerda NPOBOASTCA COOTBETCTBVIOMIAE
petoNordueckde  NafioleHUs 34 pacTedHAMH HA KOHTPOJALHELX
VHECTKAX B noae H vouoaute. O6¢0imeHHe marepraiope deHonoruyge-
CKHX HAOMOIHHHA, oNyyelnkiXx B yeaoBuax opowedusn (Hioxnes
Joitckas H llparo-EropiLKCKas OpPOCHTENLREBE CHCTeME), MOKA3EH-
BAET, YTO BCe OCHOBHBLIE XAPAKTEPUCTHKM POCTE H DAIBHTHA O3IUMON
NUeHHUH, KYKYPY3bl, pUca K APYTHX KYJAbTYp (BhlcOTa pacTeHHil,
MJAOWALL JHCTLEB, KOAHYCCTBO 3epen H OGHOMOTHYUeCKHH yposail)
E MOHOAHTAX JAu3uMerpos I'P-B0 M rHapasIdecKHX HCOApHTEIAX
['TIHJI nocraroudo xopono coOTBETCTBYWIT POCTY H Pa3sBHTHIO pacTe-
HUH B moJe. PesyapTaTs ananusa MaTepuasos coflep#arcs B pafoTax
1251, 259]. B raba. 2 ak 07MH H3 OpUMEeDOR MOACHHOTO CpaBHenHs.

Tataunma 2

reHONOrHYecKHe FAWHKE O KYEypy3e B noae, anzamerpe TITHJI-53
v B ucnaputeae ['TMIH-31 B faze bockoBoi cmenocTH,
Humnepouckan OpocHYexbHas cHcTema, 1964 r.

Hapmenopanue nprdopor o HabfnwanToALEEY
YHACTHOR
FCHONOrIA B v poMan
mone I none 2 FAMA-83 I'TIH-51 Gea
HN=bn H=1=13 M =14 m NoAMATHEAHEA
BricoTa pacteswil 0o movar- 63 73 T0/71 54/42
Ka, M
uaverp creGas, oM 2.9 33 2,9/2.9 2.9/2.9
KoaMuetTEo NOYATEOB | |4 1/1 i/l
Hec weera pacTerns, T 463 30 458/342 233319
KonryecTso seped B NOuarke 545 773 640/504 448/ —
Bec sepeH B mOYaTKe, T 125 266 837121 H4/R8
laina mowarka, oM 19 23 2020 15/13

MpHMedah Be B UEijpavhilyeckow alahverpe § HongphTeae pocio To By padTe-
NHT, NoITONY HAPARTCDHCTHRH HaAAgOrD Hi L'I'ﬂC'I'EHHn NOKAINHIY Tv RHQE .I.]'}f.‘lﬁll-

Huxe upHBoasTca HeEKOTODHE pesyibTaThl HCOHTAHHS  JIH3H-
merpa I'P-BU B noseBrix yenopuax, BeNogHeHHRX A. C. BodkoBhIM
ita opowaemex noasx Cepeprore Kapkaza w 3asofked [36].

HatGmoaerua 3a TeMnepaTypod NOYBH B JHIHMETpAX H nose npo-
H3BOTHAHCE ¢ MOMOUBIO SiexTporepMoMerpoe AM-2ZM, ycranommen-
npx Ha raybusax 5, 10, 15, 20,40, 60, 80, 120, 160 cm. CyTouHLli
A0L TEMIIEDATYDH MOYER B MOHOJHTAX JHIHMCTPOE H B LIOJE NOKA3dH
na pue. 12—I14.

43



p . HWIE) — @' — 0 MO QF — 2 ‘MIQT — #
RG] — 6 'KIC — B EOED .m::n.h_:..._ W OGY] HoHAQAKS D AW 0L — ff 'K | FoB XMeornldl smavsaree porpodrd 2 diammenr — i

; L9610 [TAJO8 OF ] 0
EHOHELY Bengniedonimn-0li"Oo HEXNDWEOERE * (7} andlandenls Ao non v ([) avon 4 manon mdiredamwot Foyw gl and

) (raons) enedg

AGE o B BE L dbo @ BE . oM

I B e i B o e R S o _E_ — “ n___m_ln_“
16 £

—_—— e {CHEG
e g — e~ =T

i i (3

I == —

fisanh) wwaoy
h_._“_L____“_._H_N_ Bl 8 - & ..m__m | ﬂE v W B
| I | 1

I _u__h_“
§

| e T O Fey L [

raghou pdfwrndaunay

44



CpasHeHne X0Ja TeMmnepaTypH NOYBE B JH3HMETPAX H HA C&JIbL-
CKOXO3AHCTBEHHBIX MOASX, 3AHATHX DasiHYHBIMH KYJABTYpaMi (rpe-
ydxa, KYKYpy3a, FpoBaf NILEHHIA), NOKa3nBaer, 4TO B MNEPHOL
BereTailiE pacTelldil TeMOepaTypa B JH3IHMETPAX Bhllle TEMICPATYPEL
okpyatolileit noussl. OTKJIOHEHHSA TEMIEPATYPHOTO peiMa NOYBEH-
HOTO MOHQJHTA B JHIUMETDPAX NPOHCXOAAT nojl BAHAHHEM Harpepa
METAITHYECKHX CTEHOK AuM3KMeTpa, o6yCA0BASHHOIO TeMneparypo:

Pre. 13, Tepmonzonaerd cy-

TOYHOTG XOfa TeMnepaTypsl

TOYMREL B 100 @, 3aCesiHHOM Cpe-

gHXON, H B MOTIOMHTAX JH3H-

MeTpOR, JaB0JiMCKAR OULITHO-

MATHOPATHEH A CTaHUHH,
1966 T,

a4 — AnauMerp ¢ rayéumofl 3alfie-

raHAR TpyYUTOnWX Bog 1,5 M, 6 —

7o me, ¢ rayGEpof 2,0 m, & —
noae,

L / J
] ]

) i3 Toag

BOSYXa B NPH3EMHOM C/log@ ¥ B 3a30Pe MeHly CTEHKaMH KOMYXa
H U¥AMHApa npndopa, a TAK#e BCICACTBHE TEMJIOBOI0 KOHTAKTa
UHAHHApA Yepes o0paTHBIL PUALTP K NOUIOH C HIKe e HAUMH COAMH
nouss!. B sepxuem cnoe ((—40 ¢M) TenAopoH peKHM NOHBH B NOJE
M AH3EMeTpaX B GoNslOf CTEneHH 3aBHCHT o1 KoaeGaRHH Temme-
paryphl Bosayxa. [/y6xe 5Ta 3@BHCHMOCTb 3aTyXaeT M € NIyOHHA
80 cM npaKTHYeCKH He OULYLIAeTCA.

BeaencTaHe BAHSHHA MeTaAJHYECKHX CTEHOK B TIOUBEHIOM MOHO-
JARTe JASHMETPOR BO3HHKAIOT TOPH3CHTAJNBHBEIE M BepTHKAJbHEIE
rpafiHeHTE  TeMNepaTypsl DOYBH, OTAHYAOLEHECA OT FPajHEHTOB
B MOJE.

FopuaoHTanphblit Mepenas TeMrepaTyp Mexay LEHTPOM H OCpH-
thepuell MOHOMHTa JH3HMETpAa B 3@BHCHMOCTH OT BPeMEUH CYTOK
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Kolebaeres or —0,8 jgo 1,5°. [lpa sToM B RepXHAX ¢I0AX NOYBLL (10
ravounsl 0-—60 cu) on uamensercs or —0,56 g0 0,6, a B numuHX
yBeAHuUHBaAeTCA. Beprukaiplieii nepenajn rTemMncparypsl Kaxk B node,
T2K ¥ B MOHOJHTax JH3MMETPOB M3MeHfelca B paboyem choe oOT
—1.,8 1o 2,2° npu cpenuell seanynHe =+0,5".

Mckaxkense TepMHYECKOro PeMAMA B JM3UMCIPAX 10 OTHOLWEHHIO
K OKPYXKaloweHd TCDPHTORHH MOAET CKA3AThCH HA BLICOTe Kanmuiaasgp-

oM

0 . %

R A f
21 ' . |2

40 kﬂﬂ'/ :."Eu

Y
s /AN
: . . Iyt L

R

E. 80 : e iy ]\ - -

100 % : __/ ]:\ L \1
NN ERENAN

|

1al IEI-\ ; N
12 15
180 : T\\w I\I |

| [ |
'/ RN R | ] A m I oumoi

1
]

Hiows Hune Af2iem Hioss Hioas Abzyem
Puc. 14, Tepmonsonicrel £ MOHOANTE Ju3nmerpa ¢ TayOliHoR 3ameranHs
rpynrobwx non 2,0 M (2} » o noae (6). 3aBoamcEad ONETHO-MENHOPATHBIIANA

ctanmusg, 1969 r.

HOTO MNOAHATHA BA4ATH BCMejCTBHe H3MeleHHA CHAbL MOBEPXHOCTIIOND
HATAMEHHHA Mol DBIAHAHHEM Pa3fTHYHH TEHILE]]H.TFPI:I B J'IHSHMET]]ER
K nofe. PacuerTsl 1IOKA3LIBAIOT, 470 NMPH PACXOWICHHH TEMIepaTryphl
B MOHOJHTEe JH3uMeTpa # B NoJde Ha 10° ppu cpeanel TeMneparype
okKodo 20° C pbicota KanuIJHPHOTO MOAHATHH BAATH pas3iHdgaeIcs
peero a 4—>3%. B To we BpeMs aHanW3 JaHHHX Ha0MOIeHHH noxa-
SEIBACT, WI0 CPCMHETEHTAAHKIC OTKIAOHCHHS Temnoepatypll B MOHO-
JHTAX JTH3HMCTPOD OF TEMICPATYPLl OKPYRaKwed No4ussl B BepXleM
¢JA0e B GCHNOBHOM He oTiAHuaioTes 60Je¢ ueM HAa 9. C.."IEJ],{IEHT{:JIE:HD,
HCKAMOHKE BEICOTH KANMANAPIOTO NOAHATHA BAATH B JMH3EMETpax
42 CHeT NOBHILeHNol Ha 27 TeMmmepaTypsl 1oysn He npesuiwaer 1%
BCCH TOIULA, 4TO A CVIVIHHKA COCTARTACT BCero H oM, a 48 cynecn—
1,0 cm.
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Taxoe MCZHAUATCABHOE MCKameHHE BHICOTH KaMWAIApPHOrO nol-
HITHH B JH3HMETDAX N0 CPABNEHHI) ¢ BBICOTOH KaIBUIAAPHOLO nod-
IATHH B TOJe NPAKTHYCCKM HC CKA3HIBAETCH HA TOMHOCTH olpeie.ie-
HHS OCHORNEX SACMEHTOR BoaHoro GanaHca JAVMHMETPOB (HCrapenue
M PACcXOl) IPYHTOBHIX BOML B 30HY aspanuu). I3 4acTHOCTH, MpH H3Me-
HEHUH TAVOHHB 3aCrallns IPYHTOBLIX KO HA O CM BeIHYHHE pacxofia
Baary B 30HY aspauun K m3MmelfieTcH BCero Ha 1—2 MM, YTO COCT2B-
JAeT 3% HeMcKameHHoro 3HauelHs K B noae.

HecooTBeTcTBME pacnpefie]elus TeMneparyphl Nousbl B MOBOJHTE
Ho0Je TMPHBOIET K ONIHOKAM W3MCPEHHA HCRAPCIHS JAH3HMETDaMH.
PacueTH NOKa3bIBAKNT, YTO LPH pacXoIeHHH TeMmncpatyp Ha 1°
OTHOCHTEALHAR ONMMOKa cocTaiser 7%, npu pacxomAcHyR Ha 3°—
19%, npw pacxomuenus Ha 5 —36%. Pasnwunsn B TeMuepartype
NoYBE B fH3AMETpE H nojie B ACHCTBHTENBHOCTH He NpeshilialoT
1 5—92° CaepopaTensilo, OTHoCHTe bHAd OIUHOKA ONDPEACTEHHA HCMa-
peHus cocTaBHT okodo 10%, Dpu 3TOM Mcllaperne B JIMSKMEYpax
fyaer GoJbie, 4CM B €CTECTBCHBHX YCIOBHHX,

B taba. 3 npHEBeleHH JlaHHBe HAGNIOAeHKH 23 BAATOZANACAMH
B MoHOJHTaX ¥ pone. Hx anajua nokaswipaer, yTo paalina po BJaro-
3anacax B MOHOJMTAZX H Toje (fpH COBMAACIIHH CAYCHH 3anerannA
rpYHTOBEIX BOJ) B NMOAYMETHOBOM choe coctapiifer 10—14%, B MeTpo-
poM — okoao 10%, B noaytopamerpoBoM — £—10%, B uByxmMerpo-
BoM — 5%. [IpH 3TOM KOAHYECTBO BJArW B JAH3IKWMETPax, Kak npa-
BHJOC, MEHBIE, YEM B 10Mie, YTC CNOCOOCTBYET CHHIKEHHIO HCIAPeHHH
B JAM3HMETpax Takme Ha 5-—14%.

Taxum ofipasoM, nNOBHIIEHHe TEMAEPATypbi 1OYBH B BePXHHX
CADAX MOHOMUTOE JE3HMeTpoB Ha 1—2° ¢rocofHo ROBHICHTH HCnape-
nue Ha 10—12%. Oimako CHUXeHHe BJArosanacoe B MONOAMTAX
No CpaBHEHHId ¢ ToJAeM cnocoOCTByeT CHMMEHNHI0 HEnapeHHsd npH-
MepHO Tla TV e BeAH4HHY. B nedoMm noayudercs, 4TO Wenapenie
B JM3HMETp2X JOJIKHO COOTBETCTBOBATE BEJAHMHIAM HCNapenus
g noae. O6 5TOM e CBHAETEJABCTBYWT M [lalHBE arpoMeTeOpoJOTH-
HECKUX HaBAK e, TOKAsKBAICIIHY, YTO COCTOANME PACTEHHH B 1I0%e
H JM3HMEeTpax npuMepHo oiWHakosce. Hanpumep, laknble, npxbe-
nerusie B paGore 156] (kykypysa, 1967 r.), noxazbBalcT, 4To B AH-
apMeTpe | novie haskl pa3BUTHA PACTEHUH HACT YIaAY I0BOJBIO APYHKIID,
BLICOTA PaCTelHi, a Takwke ypomal OblJH TNOYTH OAHHAKOBGE. St1o
VKA3BIBAT Ha 1000HE YCIORHA DPa3BHTHS TIOCEBUB B JIH3HMETPax
M node.

AHajlOrHUHBle Pe3YALTATH HenuTanua JnspmerpoB [P-80 noay-
yers THieNKo Ha opoliaembix semaax fOmuoro Kasaxcrana p 1967—
1970 rr. (Appicb-TypkecraHckas OpOCHTe bHEH CHCTeMa).

Ha oCHOBaHHM BHIIIEHIOMEHHOTO MOMKHO OTME@THTh, UTO METOX
nopHoro GanaHca MOINOJHWTOB NPHHIHNHEAABHO BHNOJHE NPHTONEH 144
OnpeleclHs BedHURl CYMMapHoro MCTapeHds ¢ OpoliaeMBIX MOJCH,
3ANATHX PASJHYHBEIMH CCILCKOXO3HRCTBEHHBIME KYAbTYpamn. B vacr-
MOCTH, PACCMOTDEHHBIE 31eCh THAPABANUECKHE H BECOBLIC HCIAPHTETH
w ausumerpuw  (I'TIH, TTIW/, TP-80, TTH-500-100) #amepsor
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Tabanua 3
Janac Boarn 8 noyse (MM) B NOAE M MM3IHMETPAXx

JINIUMETPW © YPOBUEM TPYHTOBME Bog
(paspaaxa H}Fi}

TNMone
Caoh, cu {H = 1,520 1) 1.5 u | 2,0 m

M 3 1 My B ! Ne 4 l A0

r. HaoOuasnei, 1966 r.

Ipeanxa

0—10 17 14 13 L1 8 13 12
10=--20 21 20 i9 17 17 18 14
2030 20 33 20 17 21 2] 21
30—40 23 38 28 20 25 22 21
40—50 23 38 34 26 T 20 21
S0—60 26 36 30 33 22 24
60—70 29 39 3ar 33 24 2
TO—50 26 36 34 3 29 28
80--90 29 3B a7 36 29 26
) —==100 32 39 35 39 31 al
100—110 32 34 35 31 33
HO—120 31 33 34 30 33
120—130 33 38 a8 33 33
130—140 33 38 40) 32 31
140—150 24 37 38 40 a3
0—50 104 i43 4 a1 a8 94 59
(=100 245 302 264 | 273 {229 | 227
=150 404 444 | 458 | 395 | 290
\lone JInauMeTpN ¢ YpODHeM FPYHTOBRMX nON (paspraxka 20/1X)

Croft, D E

oo | w=zsw 0.5 u 0% | 1Ewm | 20m

x. Esxan, 1965 r.

KyRypy3a

(—10 14 19 12 17 13
10—=20 20 28 24 20 17
=30 22 37 30 23 6
3040 23 50 30 26 22
4050 25 48 39 7 21
S0—60 28 40 31 22
60—70 29 41 30 a2
T0—80 31 40 32 22
80—80 32 41 35 23
90— 100 31 10 46 27
100-=110 a0 34 30
110-=120 31 36 32
120-=130 a1 38 35
130—140 34 42 36
140—150 33 44 37
150—160 36 a7
160—170 a6 41
170— 180 a7 40
180— 190 a8 38
190 -=200 48 34
0—5 104 182 140 113 89
0— 100 255 342 T 208
0—150 116 : 471 375
0—200 G0 570




BEAHUHHBL CYMMAPHOrO HCNAPEHUN ¢ LOCTATOYHOM AJS NPaKTHKH TOY-
HOCTBIO., JIM3AMETPH, KpoMe Tor'o, O0ECNeYHBdI0T H3MEpeHHe BeJHUHH
BAarooGMeHa B 30HE ApAUHH (pacXoi rPYHTOBHIX BOJ B 30HY aspa-
UHH W RHEQHIBTPALMIO) TAKKE € JOCTATOYHON TOUHOCTEIO,

1.4.5. Mertog Typﬁynenmnﬁ auddysud. [lpH HCHapeHHH NOYBCH-
ol BJAATH BOASHOH NMAp OTBOAWTCA OT HCMAapAMULEH NOBEPXHOCTH
B peavawrare MoJekyaapuoii AudxpysuH H nepeHoca (KOHBEKIHH)
Mépa ABHMKYU[MMHCA MaccaMK BO3AyXa (TepMHYecKas KOHBEeKNH:A,
IHHAMMUECKOE nepeMeuldBaliie Bo3[lyxa npH BeTpPe, KOHBERIIHA,
BOIHHKAKIIAA [PH HEOAHOPOLHOCTH BJAAMHOCTH BO3AYXA).

Cyvuecteyer pan Teopull, ONHCLIBAWWHX MNpOHeccH nepeHoca
BOLAHOO Napa B anaEMHdM caoe so3ayxa [38, 40, 64, 117, 1331].
HanGonee pacnpocTpadediofi ABASETCH TEOPHs Typﬁynermmﬂ Iub-
dyaun. OpHako A0 iIﬂETDﬂ!leFG BpeMelY enie He cosflaHo elHHOH
TeOpuH ofMeHa B npmen.mnm cJloe BO3AYXA, KoTopas nosposiuna Obl
BLIUHCAATE MNOTOKK Tensa WiBJarn Opd JMOOBE BeTPOBBIX H TeMlle-
PATYPHEIX YCJAOBHAX H Haj JOGHIM BHAOM NOICTHIAKUECH noBepx-
HOCTH.

Pasanunbie aptopsi (40, 117] npernarawr pasnble pelledus aas
onpeleseEns KosdxpuiukenTa TYpOYVASHTHOrD NepeMeliHBallil B OCHOE-
HOH (opMmyne Puka, npumeHseMoR ANA onHcaHus TYpOYJeHTHOCTH
armocthepsl. Pazanune dopMyia sakmovaercsi B HEOAHHAKOBBIX Noa-
Xodax K pacdery KosdxpHomeHTa o0MEHAa, ABJIHIOUIEroCA OCHOBITHM
KOMIIONENTOM [IPH onpeiedenuy kospHUHeHTa TYpOVAEHTHOrO nepe-
MelIHBaHHSA.

Juece He OGyleM ocradasiAHBaThCA HA pa3zbfope U aHAAH3E YEa-
savHuX peendii. Oru nofapofHo paccMoTpedH! B KPHTHYGCKHX
paborax B. B. Pomanosa [211], A. P. Koucrauturosa [117] u ap.
[ToapoGuei pasbop Tem Gosee HemedaecoobpaseHd, Yi0 B HacTofllee
BpemMA Mocde HOCTATOUHO AAUTEALHOro HCNBITAHMA PasNH4HBEIX Ba-
PHAHTOB MeTofa rtypbyneuruoii Andyany (rpaieHTHOrO MeToMa)
TIA PacYeTa HCMAPeHHRA B eCTeCTBCHHLIX YCJAOBHAX, B TOM 4YHC/IE H HA
OPOLIAEMBIX 3eMIAX, NoAapafioulee OOJBILHHCTBO ABTOPOB MPHLLIO
K BBIBOAY, YTO 3TOT MEeTO/ elle He NPArojeH A8 MACCOBBIX H3MepeHHi.

1.4.6. MeTog Tennosoro Gananca. Y paBHeHHe TenaoBoro fajnarca
NeATeTbHOH NOBEepXHOCTH, KAk YacTHHA CMYYal 3aKoHA COXpaHCHHA
Hepryum, AN JeTHEero NepHola MOHO 3aMuUcaTL B BHAe

R=P+B+V (18)
HIH

R—P—8
E == L

; (18)

rie R - pazjvalHoHHL Ganauc JeATenbHOA NOoBepxHocTH; P —
MGTOK TeNnJa B nouse (Boge); B — TypOyneutnsill MOTOK Tensa B npH-
3EMHOM cnoe armocheprl; V' — sarpatel Tenda Ha HCmapenue, npei-
crasasioume cofod npousseiesue CKpmToll Tenaorel ucnapeHus L
Ha caMmy BeJHuUMHY ucnapeiHsa £.
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¥YpasHeHre (IB) BKMouzer B ceGi TOJILKO OCHOBHSIE 3JeMEHTHI
renaonoro Gajaalica. HeyunTeBacumbie 3THM VPaBIEHHCM TPEXOAb
H pACcXo;li SHCPIHE, CBASANNLIC ¢ BHNAIAIIKNA OCaIKaMH, ¢ npeBpa-
LICHHAMHA 9Heprui TnpH (HOTOCHHTE3C W TIPH OKHCACHHUN OHOMACCH,
obBIMHO Maabl K HMH MOAHO peHebpeus. JIRmn B oT/icaniblx pafioRax
N B OTIENbHBIE TCPHOLB MOMET BO3HHKHYTh HEOOXOAHMOCTh YUWTH-
B&Th PACXOA Tenaa Ha clleroTasiiie H OTTAHBAHKE MOUBL, a TaKme
NpH NepeHoce 3HEPriM, BRGTENHE TeNJa NpH JeiloolpasoBaHui.

Papnaunvountit Gananc onpepensercs no dopmyae

H:RH_I'EP_E:;T_”KEH_‘E::L (19)

ric R, ¥ R, — BCJIHUUHEL IOTOKA NpAMOH H PACCeHHHON COANCUHON
pasMaluy; R, — PajHalHu, OTPa¥CHHAA OT NOBEPXHOCTH NOYBHI;
e, — MMHHHOBOJAHOBOC (mAgpaxpacHoe] H3JyweHHe NoUBH H &, —
Halpag/deHHoe K TIOMBE LJAHHAOBOJMHOBOE H3JAyueHHE aTMocepH M
obaaxon. Pasnocts (g, — €;) oObuilg HaswBaercs PQEeKTHBHBIM
H3AYYelHeM NOuBH AeATeAbHOl NOBCPXKOCTH, a Beanuuua (R, + Rp)—
cyMMapHoil paanauueii R..
Huorga ypasinense (19) sanuceBaior B RHC

R= {Ru +RDT“ o I‘"}-— ('En —Eﬂ:l' {Eﬂ}

rie r — cyMMapHBI KOPDHIHEHT OTpamMeHHs (anpGeno) noBepx-
HocTe. TIpHitsTO cuuTaTs R MOJOMHTENBHEM, KOrfia HaGaiosaercs
NPUTOK PAAMALKOHHOH SHEPTHH K JesiTe/IbHON TMOBEPXHOCTH; OCTaAb-
Hpe uheHs P, B # V cudTaiorcs nNoAoMHTENBUBIMHA, KOTAa Habiaio-
jlaeTcs OTTOK SHEpPrHH oT MOBEepXHOCTH.

OtToK Tendia U mapa B arMochepy MOMIO BEPa3HTe B BHAe Vpas-
HEHHR:

B= p::],k—;g— : (21)
V=LE=LpkSL, (22)

e p — TMAOTHOCTh BO3AYXAE; €, —— YAEAbHAsA TENIOEMKOCTh BO31VXa
NPH TIOCTOHHHOM JaBAeHuH, Kaa/T, R — KospdiuunenT TYpGyIeNTHOTO

di
mepeMelLMBAHWA;, —— - BEPTHKAJIbHBI  rpajHenT  TeMIeparypsl

dz
BO3YXAa, ‘%j‘ — BEPTHKAJALNBI TPajHEnT VYIAeAbHOH BJAKHOCTH
BOJYXA.
Paspeans ypashenne (21) Ha ypasHenwe (22), sanuinem
H e Ip df
Ak 3 )

Pewnp ypaprenue (23) oTHOoCHTCABEO B H NOACTaBHB NOJYueHHOE
sRaveHue B ypasnende (18), a Takxe DpoBeAs HeCJOKHBE npeoh-

o0



pPa3zoepadnd, nNoJvyHM
E e e y [24}

Sameunp B ypapkenud (24) Bennuuny L no ypasHednio Cuuia
(L = 59,7—0,058%), vicapllyio BIaKHOCTE aGCOMOTHOH BNaKHOCTRIO
B MHAIHOAPAX M BEJAMUHMHY TEILIOEMKOCTH C€ MHCICHILIM 3HaJYellneM,
nepenuniem vpaeneine (%) n caeayiomeM BHle:

E == i ; (25)

(59,7 — 0,0581) = 38,6 - Po
Ae p,

riae gy -— HaMepelloe, p, — HopMaibhoe arMocdepHoe AaBrenue, MG;
F—1B MMy,

Ilpevefiperas nonpaBkoil Ha JaBiieHHe W OOACTABIAA BMeCTo
CKPHTOI TENA0TH WClapenud ee npubanpmennoe sHavedue (600 xan),
GopMYAY IAH pacdera CyMMapHOro Hemapelus 110 HaOJdIofeHHAM 33
COCTABMAIOW UMY TelJAoBOro Ganadca, a TAKME IpajHCHTaMH TeMIe-
pPaTypH H BJAAMHOCTH BO3/YXa 3aMHChIBAIOT O0BIYHO B Taxoil gopme:

! RO e (26)

Aty ?
E}ﬂ(l +u513—ﬂ-)

rdc 8 0 P B gopmyaax (24) u {25) — B Kaa/(q-cm®); ¢ — abeoinor-
HAS BAAMHOCTL, MM; £ — B MM/u,

forobnoe ynpowenue dopuyan (24), xak orMedaer PoMaHoB
(211), npuBOAET B GONBINMECTBE CAYYAER K HE3HAUHTEABHBIM OLWIKG-
Kam. Tak, npw BecbMa BHICOKOH TeMOepaType BoO3AyXa, CHABHOM
cha[:uEHHH H Majol eedwunde AfAe owHOka BHuRCIcHHR E no
opMyae (26) momer nocTHrath Beero-3%; B OORIYHBIX VCJIOBHAX
olia He npepbimaer 1,5—2%, [Ipn RopMansHoOM aTMocdepHoM Fasde-
HHH TIONPABKA Ha [JlABJeHHe TakKe HeBeJIHKd, HO VBeNHUHBAETCS
¢ YMeHDbLIEHHeM HCnapeHus.

[Ipv nasnenun, cymecrpensio OTAHYAOUEMCA OT HOPMalbHOrO,
dopuyana (26) Moxer lapath 3HauMledbHBle owubkd. Pacyeru Po-
MAaHOBa NCKAa3ald, 4To ynponleHHo# dopuynoil {26) MoxHO nosb-
I0BATLCA JHWE B TeX CAy4adAx, Korga artdocdepHoe JapjeHue He
nagaer HiKe 950 M0, B tex cayvaax, Korla seJuMulEa 3aTpart Tenda
Ha HCOapCHHe sSHauUMTeNMhHO MPEeBBLIAeT 3aTparthl Ha TYPOVIeHTHHI

At
OTTOK B armocdepy (n'nmmmme—u- ]) YTO HMECT MEeCTO Ha 0po-

[IAEMBIX 3eMJIAX, YOpolWguilon (GopMyJoH MOMHO NOJMB30OBATLCA H

npu pasiendd 900 0.

Ipn =~ 0,2, ypo
PH - =~ T. €. NpH 3aTpaTax Temaa Ha TYpOydeHTnsil
OTTOK, COCTABAAICIIEX okodo 13% asartpar Tenda Ha HCIapeHHe,

dopMyaol (26) MOXHO Neab30BaThCs H npH JAapiennH 300 w jaame
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700 m6. Bo Bcex vKasaHHuIX cayuaax omwmbxa pacyera lie BBINOAHT
sa npesedsnt 5% [(211).

[TpHBenennble AaHNbE MOKa3bIBAKT, YTO HOAL30BATECA (DODMY-
aoft (26) npH pacYeTax HCHApeHHs © OPOWAEMBIX TNOJeH MOMKHO
BO BCEX CNyyadx, Korja nocjejHHe pacnojoweHb Ha paBHHWHHOR
TepPHTOPHH, Tle JaBnenie He cuixacrca minke 700 M6. [Las suicoKo-
ropHEIX paitoHoB NeobXo/HMO NOAb3oBaTHCS (popumyaocd (25).

B Hacrosiuee ppemMa cocTaBnfwlide Tenioboro OanaHca olipe-
AEJSIOTCA N0 JAHHBIM AKTHHOMETPHYCCKEX H IpajHeHTHBIX Halmwoie-
nkit [214]. B cayuae orcyrersna HabmoleHuil paauanHoHulil Saaanc
MOMKeT ObiTh MOJyyeH OAHMM H3 u3BecTHRX cnocofos [201]. B Co-
perckoM Colose Ha MeTeoCTAMIHMAX M B »Kcneauuusx obbyHO DpH-
MEHSIOT TepMosJexTprueckue Ganawcomeps Snmimesckoro [214].

Pacuer lioToka Teniaa B noube OCHOBaH Ha HCNONB30OBAHHH JaHHBLX
06 H3MEHeHHH TeMIoeparypbl nouBbl ¢ FAYOHHOR H BO BpeMelH NpH
W3BECTHBIX TemopusuyecKx Xapakrepucrukax nouss, Ilotox Tenaa
B MOYBe ONpelesifeTcA N0 HIMEHEHHIO ee TEMNEepPaTyphl 3a HEKOTOPHIH
NepHoAl BpeMeHH ¢ yueroM o0beMHoH TenloeMKOCTH.

IMpu srvom 448 onpefciedHs cpelHed BeJdMYHHH NOTOKA
(Kas/(cM? -miH)) wenoassyercs popmyda

£ ¥ ia -

P= ?(5l“mb=)‘ (27)
rie ¢ — O0LeMHAd TEIJCEMKOCTbh MOUBLl, T ~— TPOUAOIIKHTENbHOCTD
HHTEpRAJA, I KOTOPOrD HAXOANTCH CpeiHee SNaYeHHC NOToKa, MHH!
S, — BeNHuYAna, XapaKTEPH3YIOWaa H3MEHEHHE TeMIepaTyphl B BEpX-
HeM 20-cauTHMETPOBOM CJ0€ TMOUBK 33 HHTEpPBAT T, @ — CpeAHHH
Kos(pHIHENT TEMIIEPaTypPOnPOBOAHOCTH BepXHero 20-cauTHMETPOBOTO
cros moupbl; H, u H, — (uKcaporaHusle rIyGHHB B 5TOM CJ0€;
S, — BeAHYHla, XapaKTepHIYIOLUAA H3MeHeHHe BO BPeMeHH Pa3jnocTH
TEMNEPATYDP NOYBH.

TenJsionoToKH B NOYBY HAa VYACTKaX € NMEPHOHYECKHMH NOJNBAMH
(HanpeMep, loxiesandem) v Ha GoTapHLIX 3eMAAX 0 CBOGMY Xapak-
Tepy BechbMa GJAH3KH; MCTO/IHKA WX ONpefienenlns B o0OMX CIyyasnx
OJMHAKOBA M HE OTJAMYAETCH OT CTAHAApTHOIN, H3JoMkeHHOH B Pyko-
soacTee (2141,

Ha ceapcKoxo3ANCTEEHHBIX NOAAX C NOJARBAMH  3ATOILIEHHCM
(pHc) HaH no Gopos3iaM MeToJAHKa onpefefeHHd TEIONOTOKa B 1I0YBY
HMEeT CBOHM CylecTeesnlsie ocofeHHocTH, Hannuse cios Boab Ha
none npH ONpe/leNeHHH TenJoROTOKA B JAEATEIbLHEI CNOR NoBepX-
imocTH (B BOAY M fousy) Tpelyer peweHMs 2aladyd ¢ ABYXCaofHoil
MOACARIO MoACTHAAOWEeN nopepxHoctH. B IpvxcilolloH cpele TeM-
NepaTypHBIi peruM AeATedsdoro cnos (HanmpuMep, BOAB ¥ TNOYBH
1la pHCOBOM MOJe), KaK noxasaan wawn copmecrro ¢ M. C. Asapwil
neeqenopanua 12701, a rakxe paGotu B. B. 3aituesa [90] w apyrux,
peckMa cBoeofpa3seH,

THnwyHoe pacrpele/eHle TeMiepaTyp ne BePTHKAIH (NpH3eMHbliH
caoil Bo3nyxXa Ha ehcore 0,50 w 2,0 &; Bona: O u 10 cm; nouwsa: 0,5,
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10, 15, 20 cm) 3a Becs nepHon HaGmoneuns B Hosocankosxe B 1964 r.
npeacrasieno Ha rpadrke (puc. 15). Tlopobubie pesysbTaThl noay-
yeHbl W B ipyree roau (1965, 1958, 1960). MuTtepecHo OTMETHTDL, uTO
KaK IHTHpYeMble MaTepHaibl, Tak W JaHnbie naGmofennit 3ainesa
MOATBEPKIAIT OAHY H TV e 33KONOMEPHOCTh TePMHYECKOro pexuMa
Ha PHCOBBIX TNONAX.
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Puc. 15. PacnpegeienHne TeMneparyphl OO0 BEPTRKAAH BO3AYX — BORa — MNoYBa Ha
prcoBkX uekax. Hosocagkosxka, Pocrosekoft ofaacth, 1964 r,
g — 20—30/V1; 6 — 1=31/VIL ¢ — 1—I19/VIIL; e— 26=31/VIIi; d — 1--30/I X,

B Tteuenue BereTallHoHHOrO NepHOJa TeMIepaTypa BO3AYXa Ha
suicote 0,5 M HHKe, uem Ha BuicoTe 2,0 M, H HUXe TeMNepaTypH BOAHL.
Ha stoii BricoTe HaGai0LaeTcA MaKCHMaJAbHOE MOrJoIeHne coineyHoR
sueprun H Henapenue. Tocde enycka Boasl ¢ YekoR n ylopk#d ypoxasn
TeMNepaTypa BO3LYXa C BBICOTOH yMelblLAaeTCH.

B Hayaje BereTalli, Korja BbicoTa pHca HeaHauWTe/LHa, a BOAA
B YeKax [Ipo3pauHa, TeMmnepatrypa ¢ ray0kHoRl Bo3pacraer, TeMmnepas
TYpHBIA nepenag mno abcomwoTHol Beamuwie coctaeaser 0,3—0,6°.
B asryere ¢ yseadueHneM 3aleHeHHfi MOBEPXHOCTH Temieparypa
€109 BOAB NOHKKaeTCA ¢ raybuHodl B cpelteM Ha 0,5° Ha Kamane 5 cM.

Pacnpenenenne Temneparyps! B NOYBe CYLIECTBEHHO 3aBHCHT OT
HaJHYHA cnos BOAB Ha ToJie, KOTOPHIH ocnalfisieT HarpeB MOBepX-
HOCTH MOYBHI H H3Ny4YeHHe Tenja H3 BePXHHUX CJIOeB.

C ray6uHOIl TeMneparypa mouBhl UOHHKAeTCA. Pasnuua memny
TeMIepaTypoit Yy NMOBepXHOCTH W Ha raybuxe 20 cM B Hauaje Bere-
TauMM, KOria MouBa HHTEHCWBHO nporpesaercs, coctapaser 2,57
B HIOJie oHa pasumercs 1,3°% :

B aerycre nepea cOpocoM BOJBL, KOMAa PHC HAXOAWTCH B CTaAHM
MOJIOYHOT CreJ0CTH, TeMnepaTypa noussl Ha rayOune 5 cm Ha 0,1°
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BEILLE TCMICPATYPRl MOBEPXHOCTH NOYBE, Hi OCTANbHHIX rayinpax
nabaIoLasTCa H30TEPMHA.

Cpa3y nociae cfOpoca BOAbB ¢ 10A#, KOria BJarocoiepabne
MOYBLL OLITO OMHSKO K MOJAHOH B.IArOEMKOCTH, Ha BeeX riyOHHax
TeMIeparypa HMEET OJHO H TO JKe JHAYEHHE C OTKJIAOHEHHCM He Gonee
0,1°. Ilpr gaspHeiweM [IPOCHXAUAH ueKa  KPHBAH pacnpegefeHus
TCMIUCPATYP HMeeT oGparTHEN X0, TAK Kak NPOMCXOLHT TelJooTiaya
H3 HHXHHX OoJee TenJblX CJI0eB NOYREI [ OCTHIBAIONTHC BEpXHHE.

B Havase H xoHUe BereTAUHOHIIOMO I'IE]JHGH.H KOJACOAHUA TeMOCPa-
TYPB OT CYTOR K CVTKaM, a Takme o rIyOHHaM 3HauYnTeNbHBIE.
B cepenvne nepHola KonelaHus craameisl.

Ilocroanaslil ¢7of BOAB TMPHBOIHT K HE3HAUMTEABHOMY 3adna3asl-
BAHHIO © TAYOHHOH MAaKCHMyMa H MMMHMYMA TCMOCPATYPH TOYEH.
[locne coveka Boubl ¢ 4YexkoB Habmojfaercs sanasjsiBatue (o 3 u)
TEMICPATYDR MOYBH HA ravOnHe.

HH,E[C: CKa3aTh, Y10 B BOJAL 341143/ALIBAHHE MaKCHMYMa H MHHHMYMA
TEMMEPaTVPR OTCVTCTEYCT, TAK KEK OHa npo3pavHa LA COMHeYILIX
Jdv4el, a HaJHyHe TPOYHOCTH co3nacT OHICTpoe mNepeMellHBaHue,

Tenonorok B ABYXCJICHHEYO CPEAY Ha PHCOBHX NMONAX HAXOAHTCH
no dopMy.e

o P e (28)
rie R, -— TENJOTOTOK B MNOYBY, ONpeAedfieMblii Mo BuINELpHBEISH-
Hoit opvyae; P, — TenMonoroK B BOAY, Kama/(cm®-Mus).

Besauyiiia TeMonoToKa B BONY paBna

LN (29)

T

P“=- €

rie ¢, — TEHJOEMKOCTL BOIW; B — INIYOWHa DOABI B 4YeKe, CM; T —
NPOIOTKHTENBHOCTE HHTEpBAJa Memly CpoxaMH, MdaH;, Af — pas-
HOCTh CPeAHEH TeMNepaTyphl Me:Iy MNOCHeIYIOUHM W IIPeiblAyiuiuM
HaMepeHHAMH o Apym rayGunam 0,5 » 10 emMm.

CroenOpasHbll TEPMHUYSCKHHE PEKHM JABYXCIORIOH nojcryialom e
HOBCP XHOCTH HAKI21bIBAeT CROH OTNEeYATOK H Ha PedHM TelJoloroka,
yro OyAer NMoKasaHo B caelviolileM pazferne. B mocaeause rojel nas
OTpele A TCIT0NOTOKR B HOYBY HPHMENAOTCA UOYBEHHLIE Teno-
Mmepwl [166, 270 ].

TypOyaenTHEIN NMOTOK TEMJa CBA3AH C TEMJIOCOMeHOM MeRY des-
TEJALHOH HOBEPXIOCTHIO H LPH3eMUBIM caceM atMocdepnl. dror Tensao-
o0MeH OCYLWEeCTBAAETCA GMAro apA NadHdHIo TVPOV/IeHTHOro nepe-
MeNIHRAHHS M NpeKpaulaeTcd OpH ero oTcyTerBuu. [Ha cetd ruapo-
MCTCOPOMOTHYECKHX CTaRUHH 415 onpeaeenns Al # Ae mpHMenalores
CTAHAaPTHEIE HPHOOPH (ACIHPAILHOHHLIC LCHXPOMETPLI); B CNELHAIh-
ITHIX HCCARNOBAHHHX HCHG..'lI:H},-'H_'ITE‘ﬂ TaHHE TPE,H,HEHTDME]_’IH TemMII:-
parypsl H BJIAKHOCTH BO3AVXA.

CoppeMellbe CTaHZAPTIIRE MeTOAH TeudolanancoBrix nadaiole-
Huit, cOpaGoTKd H BLIMHCAeHHH vieMeHTOB Tennosorg Gatanca [214]
CPABHHTEIRHO TPYIO0EMKH. B mocieiHee BpeMa MOABHAOChH CTpeM.Te-
HHE K asToMaTH3IAMK nabawoacuuit M obpaGorkn [166, 171, 2101
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B KauecTBe JATYHKOB HCXOAHBIX JapaMerpos NPHMEHAOTCA TepMo-
SAEKTPHUECKHE  paAHallHoHiBl  GanalcoMep, TePMOIEKTPHUECKHH
nouBellpil TCOAOMEpR, TpalHCHTOMED TEMMepaTyphl H BIaKHOCTH
BO3AYXA C MOJVIPOROJHHKOREIMH WYYBCTBHTEALULIMHE  3JAEMEHTaMH,
4 TAKE HeKOTOpHle clellHalplibie 4ardikH (HANpHMep, TpaiHedTHBH
rA30anamisaTop).

Brneppnie BEYHCITATCILHOE VCTROHCTBO N5 ONpeAeseHns 3/1eMelr-
TOH TEMAOBOIG 6aJ41Ca — SIeKTPOMCEXAHHUeCKHE Telitobanancorpad-—
paspaboran 10. JI. Posenwrox [210]. B stoM ycrpoiicre KaHanbl
HaMepeHHit H BLIYHCJEHHA DPasic/eHsl 110 BPEMEHH. [Ipnvenenne
Tenaofaiancorpada Mo3BoAAeT CYIIECTBEHIO VMENBUMTL TPYIOCM-
KoCTh HAGAIONeHHi H DhYBCAeHHH 3$7JEMEeHTOB TemIoBOro GallaHcd.
Bt cnenad psil NONLITOK €ro HCNOMbIOBATHSA [170, 221], Ho wu3-3a
Nel0CTATOYHON HAJIEWHOCTH BRIMHCARTeABHEIX GIoKOB TenacbanaHco-
rpady PozeHmiToka He nailed ipHMeHenka Ha npakTike. Kpose roro,
sror npubop Te obeclleyHBa] NOJYUCHHE JIOCTORePHOH MHopManiH
33 MaJBIE HHTCPBAJBL BPEMEHH.

B 1967 r. npefaomeH HOBHIH UHPPOAHANOIOBHH BLIYHCIHTEN
A5 Onpelefelds coCTapIfIoIX TeNIosoro Ganakca noACTHIAOMER
mopepxtiocth  |165], nonyywpmwuit waseavHe «lloTok». YcTanoBka
¢elloTox» mpepHasHayeda LNf CRHXPOHHOTO H3MCPEHHS, BLIUHCIACHHH,
CYMMHPOBAINA U PerHCTPAUHH /1eMEHTOB TenNoBore 6alarca, a TaKKe
HEKOTOPEIX ATPOKJAMMATHHECKHX [OKA3ATENCH, CBA3AHHBIK ¢ TEMM0-
H Maccoo(MeHOM pAacTHTeALUOre MHOKPOBE CCALCKOXO3AHCTECHHOTO
noas, 9ta VCTEHOBKA, KAK YKa3LBAWT aBTODE, OCYIECTBAAET He-
[pepuBHOe H3MEPeHHe MNEPEnaior TEMNEPaTypbl H BJIAMHOCTH BO3-
AyXa, a Takse nepenal KOHUEHTPallMH YIVICKHCJAOTH B NPHIEMITOM
cace arMoctepsl. Ona HaMepdeT palHaUMOHHBIH 03JaHC M Ten.no-
MOTOK B MOYBY. ¥ CTaHOBKA BHUHCAAET KOS(MHIHEHT TypOGyJeHTHOTO
ofMeHa H KOPpPHUHEHT BJATOOGSCTICYEHHOCTH MO PACHETHBIM (hOpMY-
JaMm Merora tenacpore Ganaunca. Kpome Toro, oHa BHIYMCAAET MIHO-
BEHHBEE 3NAYEHHH H CyMMbl (IIADECTAWUWIHM HTOTOM) palHAUHOHHOIO
fanmaHca, 1IOTOKA Teénda B DOYBY, TYPOYMAEHTNOro NOTOKAa Temna,
CYMMapHOTO HCAPeHHs M 110TOKA YICKHCA0ro rasa. Bee mapaMerphl
PACCHHTHBAKTCH B HECKOALKHX KaHalax lapaineabHoll ofpaboTkh
AAHHBIX CHHXPOHHO C H3IMepenHeM.

VeranoBka «TloToxk» HMERT NATL OCHOBHEIX (YVIKITHOHANbIIKX
GIoKoR: 610K Aardyrkop, 0J0K VCHOMTeeH, BEYHCAUTEABHOEC YOTPOH-
CTBO, HHTCIpaTOp, perucrpatop. DOK NaTudKeB COAGPIKUT DhILLE-
YIOMAHYTHC MOAMHUHDOBANHBE JATUAKH TemloBoro GanaWca (rpa-
JHEHTOMEP TeMTMCPATYPEl ¥ BJAAMKHOCTH BO3JyXa B TNpH3eMHOM ¢J0¢,
pagHanHonHuifi GalaHcoMep, NOUYBEHHBIH TemIOMED).

1.4.7. CpapHenHe paziHYHBIX MeTOA0B ONpele]eHHA CYMMapHOro
ucnapernus. MCTOUHHKA OCHOBRBIX OIMKHGOK rpajreniHoro MeTola 0Ll
paccmorpern J1. P. Crpyaepom [228] no marepuanam Habmolenwi
JI'MO na neopomaemblx eMasix. B yvCIoBRSX 0pollCHAS 3TH OLMOKY
noayugores cue Gonee 3Ha4HTeABHBEIMH. BBRIY VKa3aHHLIX [PHYHH
rpainedTHEIH MeTol onpeledeHHA HCOAapeHus B JAJLHEHLIHX HIC1e-
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JOBAHHAX He HCNOJALIOBAJCA H NOITOMY e CPaBHHBAETCA C APYIrHMH
MeTolaMi. 3ro Tem Golee nefiecoobpasso, YTO B Kauecrse KOHTPOIb-
HEIX METOJOB NPH HCCJEJOBAHHH CYMMApPHOro HCMApeHna NpHHATE
MeTolsl BoAHOTO H Tendoporo Oananca. [MocoegHHA MeTon, Kak Hs-
pecTHO, XOTA M HOCUT HasBaHue eMerofia Tensosoro OajaHcas Gasu-
pyercsi He 104bKO Ha YpapHeHHH TenyioBoro 0afanca, HO TaKke
VYHTHIBACT VpasHeHHe Tenio- ¥ Blaroofopora B NpH3EMHOM Choe
BO3AYXa.

CpaBHeliye MeTO}a BECOBBIX WMCHAPHTENEH ¢ METOJAOM BOJAHOIO
GaaaHca CeabCKOXO3giicTBeHHOro mnoas (ApH ray0oxKoMm sajeraHdm
IPYATOBBIX BOJ Ha CorapHeiX 3eMasx, T. e. npu K = [), ¢ Buibopou-
HbIM KOHTPOJEM [pesydbTAaToB HIMEPCHHH Mo TensaoBoMy oOanaHcy
npooarnock Hame © JIFMO.

Jlaf pacyeToB MCMOJIb30Balio ypaBHelie BOAHOrO Gananca Bepx-
Hero AcATe/IbHOro ¢J1oA MouBhk! fi

E=(W,,—W,.)+X—Y, {(30)
rie £ — cymMaphoe Wcilapedne 3a paccMarpuBaeMblit mepuon, Wi,
u Wy, — BIarosanacik! B aKTHBHOM cloe BiarcoOMeHa B Havale H

Kouue nepuoja; X — cyMMmMa ocaikos; Y — CTOK.

BaamHocTs NOYBEl ONpeleafisiack Ha KawiaoM Moje B BOCBMH
TouKax Ao raybuas 0,5 M, B TOM 4HCJe B uYeThpex TOYKax 1o ray-
Ouenl 1,0 M. Ocaix# ¥3MEDANHUCh NOYBEHHEIMH JOXKAEMEpaMH, YCTa-
HOBJEHHHMH B TpeX TOUKAaX HA NOYBEHHO-HCNEPHTEILHOH MJoUajiKe
H 112 KaxIoM KoJxosHoM noJe. TlopepXHOCTHBI CTOK YuHTHBAJICA HA
CTOKOBBIX NMAomankax. [Ipr HaangHH npocadHBaHEA pacueT BEJHYHN
HCMAperRHs N0 MeToLy BoiHoro OanaHca He TPOH3BOIHJCH.

Coruaacho uccaefoganusam J1. P. Crpysepa u H. I1. Pycuna [228],
BeaHuiHa cayuafinoi ouubku olipeleseHlA H3MEHEHH R BIarosanacoe
B cloe nouskl 0—100 cM 3a AeKaly B 30HE HeJOCTaTO4HOro yBhaMHe-
HHs NPY geTHpexKparHof nosTopHocrd cocrapaser 20%, npH BocbMH-
KparHoH HmoBTOpHOCTH oHa cHHXaerca no 10—12%. CaenosaresnibHo,
nMpu YeTLipeXKpaTHOH nopTopHocTH oTlopa Wpod noussl HA BJAAK-
HOCTh HCmapeHHe No Meroly Bofnoro OalaHnca MOMKHO JIOCTATOYHO
TOYIQ ONPEJeNinTh JHIUL 32 MepHod MNPOIOKHTEAbHOCTLI0 He MEHEee
OIHOrO MEcHUd, HPH BOCBMAKPATHOH — 33 JAexany.

B t1aGa. 4 npupeieHsl BEJHYHHLI CYyMMapIOro ucnapeHHda, nofy-
yeHlible MeTOAOM BoiHoro Gananca no (opmyte (30) npr BoCcbBMH-
KpaTHO# foBTopHOCTH orGopa npod HA BAaXKHOCTS H METOAOM BeCOBBIX
ncnaputenefi, Kak cnenyer us tabiHubl, pacXomienHe Mexuy BedH-
UHHAMH CYMMapHOTO HCllapeHHf, H3MEpPeHEOro MeTOZaMH BOLHOTO
fantaHca B BeCOBLIX HCnapuTejeH, AJMA KOJOCOBHIX KYABTYp He Mpe-
Beituaer 19-—20%, ma Kykypyse oHo nocruraer 21%; B cpelHeM
pPAcXOMKAEHHA COCTaBAAIOT okono 12%, uro He BHIXOAHT 32 Hpeielbl
CAYYAHHBIX OWHOOK H3MEPEHHN BAAMKHOCTH MOYBBl H APYIHX KOMNO-
HEHTOB YypapueHusn (30).

BelHZrEIB CYMMAPHOTO HCTIAPEH A Tio TenaosoMy GanaHey B 1965 r.
(Ha miouepHe nepsoro roga) 3a mepuoa c 10V mo 29/VI cocrasasiu
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Tabavouna £

BeaHuHA CYMMAPHORO Hemapeina (MM), MOJyueHHBE METONAMH BORHOTO GanaHca
{BE METPOBOM CAOE) M MOMBEHHMX HCOAPHUTEneH

CyaMaproe HCOapeHie
Mepnag OTrnonemite
Fox Ecﬂhtxa;l?:;fénntnm: EnHTaiu:;Jﬁ;:H:a no EDAHD_ no ucna- | E— B, 1ovs;
MY Gonaw-| pHTEAOM
yOopKK) ey E 5 E
1956 | Aumcus 16/ IV—1/VII 243 235 3
Jiouepaa  mepeoro | 10/V—29/VI 108 130 —20
rofa
flpoeas DiIEHAUA 18/ IV—9/VI1I 138 160 —16
Oanuag pomb 22/ 11—29/V1 244 216 11
Oanman muoeEtna 21 TII—29/VI 213 218 —3
Kyxypysa 10/ V—30/VIII 245 298 21
1958 | Humens 25/ IV—1/VII 294 268 g
fHposan nmenHua 26/ IV—16/VII a4 302 4
OsHMad nmexHna TII1—10/V1 307 331 —11
1968 | Humens 22TV —28/VI] 121 (96) (21}
Oanman mmerHnz 16/IV—8/VII 159 140 19
1961 | Oanmas mmoeRALa 20/ 1 [[—28/V1 293 317 —8
Oauntan nmennua | 5/ IV—238/VI 249 227 9.
(KON X03HOE [DOAe)
Hpopas mueHHua 10/ IV—6/VII 224 184 18
1963 | Humeus 4/V—4/V11 156 169 —9
Oannan nmwenHns 18/TV—8/VII 211 192 9
NMpuswvmeygune Hp nocesax KYRKYPYIE NpHMEEHARCH HebapHTeaw TFTIH-53 B
ITH-1000-100;, wa nodfx, SauaThi YPVIHME XYIeTYpaMu, — FTH-300-100 » FI'H-T10-104,

o i

120 v, B 1958 r. (Ha osumofl nulenuue) sa nepuod ¢ 7/111 no 10/V] —
305 MM, B 1959 r. (na osHMo# muenuue) 3a neprod c 16/1V no 8/VII —
163 mam.

TaksM oOpasoM, CpaBHHBAR BeJHUHHEI CYMMADHOID HCHapewisd,
H3MEPEHHBIE MEeTOfaMH Teliosore GajlaHca H BeCOBHIMM HCIOApPHTE-
JAAMH, MOXKHO OTMETHTB, 4YT0 B 30He HEROCTATOYHOTO YBJ2MKHeHHA
(npu rAy6oKOM 3aNeraHHB T'PYHTOBHX BOJ)} MeTOI BeCcOBBIX HCHapH-
teaeft (ITH-500-100 u TTH-710-100) enosHe npHMeHEM JAHd H3Me-
pPeHHA CYMMApIIOTO MCIAPEHWA C TOAEH, 3AHATHIX PAasJHYHBIMH KYJb-
TYPaMH, KpoMe KYKYpysbl. /sl MoceBOB KYKYPY3bl MOMHO CUHTATE
MPHCOAHEIMH HCMADHTENM ¢ Menapsioweil naomaaele okoae 2000 cm?
u ray6unoit okono 150 cm 1268, 269 1. Tlpu sTom cayuaiippe ommuGkH
MeTo/la BECOBRIX MciapuTenedl, coryacHO HAaWUM JaHHEM, COCTABAAIOT
10—15%. 3ro coBnanaer ¢ JaHHEIMH, NpHBeleHHEMA [lymkapeBm
{1941 n Crpysepom [228].

CpasHeHHe MeTONOB TemjoBoro 0GanaHca, JHAHMETPOB H BOAHOTIO
GajaHcta CEABCKOXOIARCTBEHHOro nojis, npopBeieHHoe B 1965 r. Ha
[TOJIMBHOM KYKYpY3HOM moJe PoOCTOBCKON ONBITHO-MeJAHOpPaTHBHON
CTAHIHH, MOKA3aJo BHOJHE VHOBJASTBOPHTENLHGE COBNANEeHHE Besiu-~
UHH HEHEPEHHH.
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3a yxasalublii NepHol CyMMapuoe HCIAPeHHe ¢ KVKYpyssl (npH
ABYX noausax) 3a asrver 1965 r. no TeioBOMY HanaHCy COCTABHIO
89,9 MM, no pofiloMy Gaaancy —- 85 MM, mo ausumerpy Tuana I'P-30
(¢ rayOunofi 3anerasua rpyuTosux Boa 1,0 u 2,0 M) — 95 mm. Tay-
6rHa saneraHHa TPYHTOBHX Boi Ha notc 1,5—2,0 m.

TenaoBanancossle HAOMIOJEHHA BPOBOJKHAHCE MO CT4HA3PTHOH
meroanke TTO, usiomensoft B Pyxopoacree [214 . Axrunomerpiye-
CKHE MprGophl YCTAHABAHBAJMChL HA 1,5 M Bblwe noJdora pacreHui
KVKYPV3hl (BbicOTa pacTeHHil KyRypyssl B 1965 r. cocrapinaa 1,5—
9 w), rpaiueHTHble HAGMOLEHHA NPOBONHJAMChH Ha Becorax 0; 1,5,
2,0: 3,0 M naj mea0roM KYKYpPY3H, BeTep Hamep#Hics Ha Beicote 1,0 m.

[Totox Tenaa B MOUBY BO BCE roAbl PACCUMTHIBAJICA MO NAIIHEIM
wabaioaesnit o tepmoMerpav Casuropa, a B 1960 r. fonoildrensHo
H3MEPAACH HenoCpPeiCTBEHHO ¢ NOMOLLbIO TerjoMepa KOHCTDYKILHH
ArpodH3N4CCKOTO HHCTHTYTA.

[Maowann oged, Tle NpoBofiHiANCE TendobanalcoBsEle H rpaiHeHT-
HEic Habmonerus, B 1965 r. cocrasanad 45 ra, B 1955, 1958 u 1959 rr.—
1o 80—90 ra. [Noas posMble, CO BCeX CTOPOH He 3allHINEHIIb.

B 1a6a. 5 B KauecTpe NpUMEPa NPHREACHE! BETHYMHLI CYMMapHOro
penapeHus ¢ KYKypyasl (Ha opowaemsix noaax Ne 1 u Ne 2) 3a Goaee
KoporTkHe nepuonbl spemerd. ITose Ne | (pacnosowseilo Ha Huwwe-
noHCKON opocHTeabrol cucteMe 86amsy noc. Bocxoa [268]) obimed

Tasauwpa &

Cpaphenie BeaMqHA CYMMADHOIO HonAPeHHA, OnpejedcHHbIX
MCTORAMH ROMHOTG GAfaMcd CeAbCHOXOIAHCTBCHAOTO NOJH,
AM3IAMeTpos B wcnapaTedei. 1964 r.

Cymmapdoc weunpalie, M CrriavHcine, %
M - = =
el S | 2| BBlur | |2
CeMLCKOXO- =y = 5Oy =
Ha:ie:hg::ﬁﬂﬂ E Eﬂﬂl‘l;:::glmm :.'-'i' :f EE; ".u:!i o H?"ﬂ R |
< re | 5= |ExE |1 l2(1|2] |2
% _ P - L N el A
g |zl o3l gl ) g0 [EER (@ | [&F
29/VI—28/VI11 200 150 [41,6 =3
28/ VII—I10/VIT] 11,1 07,3 83,8] 73,8
10—18/VI11 0.4 54,41 H7,7] b2
18 =28/VI111 3,7 493 48,56 34,6
28I VIE—28/V1II 210 165 | 201,0|190,0( 1596 --10] —10| —4
28/ VII[I—&/1X 498 52,5 | 27,0
8—18/1X 6,9 20,31 23,9 12,5
18—28/IX 0,2 184 169] 10,2
28/V111--28/IX 100 58 #8551 933! 497 —12| —7 | —I4
CymMa 33 sech ne- bip | 373 350,9 —6
pHoA  Habnoae-
A
CyMva 3a neprom 310 | 223 1289526833 (|2093)| —7 | -9 | —6
¢ WWVII no|
281X
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naowassio 290 ra, pobHoe, OTKPHITOE CO BCCX CTOPOIl, NOYBBI TEMHAO-
KaliTaHOBBIE CPeNlecyIVIHHHCTHe, ray6uHa 10 ypoBHA TIPYHTOBHIX
pod 4—>5 M. Ilone Ne 2 (pacnonoxeno wa HuxdeaoHckoll opocH-
TeaeHoi cHereme v A. Flososoaoroska) ofimell nmaomannio 90 ra,
pOBHOe, OTKPHITOC CO BCEX CTOPOH, MOYBH TeMHO-KallTaHoBble Cpeite-
CYrAMHAHCTHIE, TAYGHHA 10 ypoBud rpyatosux Boj 1,0—E,5 m. s us-
MEpEHHA CYMMADHOIrO MCHAPEeHRA NDHMENAJHCh THIPaBIHYecKHe
JAH3HMETPB H HCOAPHTENH ¢ HCHapAiowen miomaisio 2000 cm?.

CyMmapHoe ucnapeHde MeToAoM BojHoro fOajaHca nMoJas BbluHc-
Adiroch o dopMyae

T, O ST T, R Y, R TS, S .

Iipu pacuere BoAHOro GajaHca 110 3TOMY YDaBHEHHIO HIMeUenHs
3anacoe HOA3eMHBIX BOA, NMPHTOK H OITOK IPYHTOBHIX BOIL orpele-
AAJHCh N0 BOCEMH THAPOTEONorHYSCKHM CKBAMHHAM, VCraHOBAeHHbIM
Ha KamloMm miote. MaMenenusi sjarozanacoB B 3oHe aspaunu AW,
OMpEACTAIACE M0 1aHHEIM H3MepeHHH BJAMKHOCTH No4Bbl ¢ 8-KparHoit
nopTopHocTeo.  Ocajgkn  HIMEPSAANCh HAseMHBIMM  JloXAeMepaMH,
a 00BeM NOJRBHEIX BOA — THIAPOMETPHYECKHM TNYTEM.

Ananu3 JaHHBIX, NpUBEICHHLIX B TaGA. D, MOKa3bBaeT, 4TO Be-
AUUHHL CYMMaDHOTO HCnapeHus, onpefefeHHElE MeroloM BoAHOro
fanmaHca, JHAHMETPOB W MCTapHTeNel, AOCTATOUHO XOpPOILID COBMA-
Aawr. OTEAoHeHHe MCCAYNILIX BCJHYHN HCOAPEHHA HC NpeBbliaer
12—14"%, uro He EBHXOAMT 34 npelensl oMHOOK pacuyeTa BOLHOO
GaaHca.

Ha puc. 16 mpencrasieBbl conMellleHHBIE TpadHKH JeKajgHBIX
BeAHYHI FHTEHCHBHOCTH CYMMADHONO HCnapelia ¢ pHCa IO TEIJTOBOMY
GadaHcy, KOMOHHEPOBAHHOMY Mcnaputento u vcnapurtenio ['TH-3000p
3a 1964 u 1965 rr.

Iecuorpa na TO 4TO NO METEOPONOTHYECKEHM VCJAOBHAM Bereta-
IIHOHIBIX NEPHOMOB pPAacCMaTpHBaeMLle oA ObIH CoBeplieHHO pas-
AnuHeIME (1964 r. — BaamHE, 19656 r. — sacyuwiHBHIl), COOTHO-
IWeHARA BeIHYHH CYMMApHOrO MCMApPEHMA ¢ pHca, H3MepeHHBIX Henma-
DHTEAAMHA H MeTol10oM TCIJACBOrO Hananca, oCTAlHCh ﬂpHﬁﬂHEH‘TMI}Hﬂ
DAHHAKOBBIME. B Hauane W KOHIE BereTalHoHHOr0 NepHoLa HCHAPeHHE
N0 HCAAPHTENAM OKA3AT0Ck BhLle, YeM Mo MeToAY Tenjaonoro GanaHca:
B 1964 r. va 14%, a s 1965 r. na 40%.

OcHoOBHOA TPHYHHOH VEa3aHHOTO HeCOBNAa/leHHs BEJHYHH CYM-
MAPHOTO HCMADEHK, ONpejefeHHBX Pa3THUHBIMH MeTofaMH B 1965 .,
ABHAACL YCHACHIAA TYPOYJENTHOCTL IPHIEMHOTO CJiofd aTMocepsl,
NpHBELLIaN K YMeHBIUEHHIO FpajlHeHTon TeMmoeparypbl H BJamHOCTH
noaiyxa. KpoMme Toro, HeROTOpoe SaBBINEHNe CYMMAPHOTO HCMAapeHHH
i HCNAapHTeasx MOIJO HMETh MeCTO 3a cYeT nopbliUeRHoH Ha 1,0—
1,50% TeMmepaTyphl BOAH B HCMAPHTENAX NO CPABHEHHIO © TeMmepa-
TYpolt BOABI B YeKax. _

Taxg, B 1964 r. HaOawneHHA 3a TeMoeparypoil Bolbl B pa3HYHEIX
HCMapuTensx ¥ B 4eKe MPOH3BOJARIHCE JBA pasa B cyTKH. CpaBHeHne.
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TEMIEPATYPHl BOALL B YeKe H HCNAPHTENAX, a TAKKe B HCHapHTeAAX
€ pucoM H 0Oe3 puca npuseileno B paGote [270]. 3aech orMeTHM Anup,
4TO IpH TeMmmepaType soznyxa 21-—23° C remneparypa Boid B wena-
PHTEIAX M UYeKaX NPAKTHYECKH COBHANAeT; 1pU TeMiepaType Boa-
ayxa 25—27° C TemnepaTypa BoAW B 4YeKaX BuUe, ueM B WCMaph-
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AN g i 2 [a] e |x duK X03a cyMMapuoro Hcma-
] T x I ) PEHHA ¢ pHCA, HAMEPEHIOTD
i} —F HI:II%]JHT'E."IHHH (TTH-3000p »
) | Dy 7 KOMORHHDOBATIMM) H MEeTOI0M
- 2 TCnNOEOrD Galanca B 1964 (A)

A oy e W 1965 rr. (5).
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MHOH & Hig e Adayom ¥ — ROMOMHKHPORIHHLE MenupH-

B Tédbk, + — ROENWME HWCAAPHTEIL
a | & g gl a8 | e |m ITH-3000. T

Tenax na 1,0—1,5°, uto Mo:KHO OOBACHHTE NMOBHILEHHBIM OTTOKOM
Teilla B HHXHHE CJIOH FpyHTa yeped cteHkH wemaputead. [Ipu rem-
nepatype Bosiyxa 21° C W HuKe Temneparypa BoIH B HCHBPHTeNX
Kak mpasugo Ha 1,0—1,5° suime, geM B uekax.

B uesom 3a cezoH TeMnepaTtypHas MonpaBka AJdf HCnapHTeAs
['TH-3000p u TTH-3000 B cpegnem cocrapaser 0,95 [259].

Henapenne no uenapurensm ITH-3000p (sa ceaon) na 10%
G0/bIIC HCTADERHSA, ONpee/elHoro MeToloM TemioBoro OalaHca
B 1964 r., n #a 14% — B 1965 r. Bearunnbl cyMMapHOro Henapenus,
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onpepfedeHHEe no TenaopoMmy danancy H KOMOMHHUDOBAHHEIMM Mcna-
pHTENAMH, pacxofsarcst Beero Ha 2—3%.

BHYTpH BererauMoHHOrO nepHojfa (He CYHTAA HavaAbHBIX H KO-
HeYHBX (a3 passurHA) NMeHTAAHEe W JeKalHble BeJHYHHBI cpenHe-
APROMETHYECKHX OTKJIOHCHHE MEXLYy CYMMADHBIM HCMapeHHeMm, No-
JNyYeHHLIM IO TenjiopoMy GajaHcy M MeTOAOM HCnapHTe e, HMelor
nepemMexHblii 3Hak H me npeswuaint 8—10%, uyro ykasbiBaer Ha
owHbKH 060uX MeTo/Cs.

Ang olenKH TQUHOCTH ONpPeiefieHHS CYMMapHOTO HCMapeHH:A
MetoxoM Tedoporo Gananca ObLAM  NpoBefeHsl JIONOJHHTEIbLHBIE
H3MEPEHHS TEeMOEpaTypbhl H BAaKHOCTH BO3AYXa Ha JesaTenbHoh
MOBEPXHOCTH, @ TaKKe Y TOBEPXHOCTH Boabl. Hamepenusa Temnepa-
Typsl AesTeIbHOH IOBePXHOCTH MPOM3BOAHAKCL C IOMOLIBH pPalHo-
merpa [TO.

AWaau3 nojyueHHBIX MATCPHAJOB NOKasaM, vTo 3Havedus Al
B ciaoe 0,5—2 M (cTanyapTHbBe BBHICOTH) B TeYeHHE DBCClO TIepHOAA
uaGaogenuit papnaancs 0,1—0,2°, 7. e. HaxoIWIMck B mpelenax
TOMHOCTH HMBMEepeHHs TeMmaepaTVpH; 3TO NMPHBOAET K 3HAUHTEAbHBIM
owubKaM pacyeTa BeJHUHH TYpOyJAeHTHOTO 110TOKa B M sarpar Tenha
Ha ucnapeHue LE. 3uavenus Af u Ae B cloe MeXAY AeATeAbHOH
MOBEPXHOCTRIO W YpoBHeM 2 M Haj Heli oxasanuck OoJjee ycroHyH-
BLIMM, YTO TIOBHILEeT HajlexHocTk pacuera B w LL. B naabueiiuem
CPaBHHTENBLHOM AHAAN3e HX 3HAUSHHA NpHHEHMAKTICA B KayecTBe
OCHOBHBIX.

Ha puc. 17 npuecieibl NOAYCYTOYHBIE BENHYHHB CYMMAPHOT0 HCna-
PeHHA ¢ pHea, cnpeielleHHEe MEeToIOM TeNAoBOro fanainca ¢ yyerom
rpagventoe Af u Aé, BEUHCAEHHBIX TIO H3MepPeHHAM Ha PasiHUYHHX
BEICOTAX jeATeJ bHOR NOBGPRHOCTH H NPH3IEMHOTO CH0SA aTMOCHEpH.

AHa/JH3 KPHBBIX NOKA3LIBAET, YTO BEAHYMHEl CYMMAapHOIO MCia-
peHHa E,, monyuednsle ¢ yueroM Afy, H Ae, B cioe mMexay noeepx-
HOCTBIO BO/IBl H YPOBHEM 2 M Haj JesTeNIbHOH NoBEePXHOCTEI0, OMHSKH
K 3HayeHHAM cyMMaploro Henmapenua [y, pmodyvueHHsM no Af; #
Aé, B cfoe oT leATefbHoH NOBEPXIOCTH A0 YPOBHA 2 M Hal HeH.
3a nepron ¢ 21/VI no 6/VII 1965 r. suaucuns £, u £, pasnunuanrcs
peero Ha 10%. 3uauenun cymmapHoro ucoapenus E, noaydveHHEe
¢ YYeTOM rpaJHeHTOB TeMNepaTypH H BJAMHOCTH Bosayxa Al u Ae
Ha CTaHAZPTHHX BhicoTax 0,5—2 M Hajg AeATebHOH TIOBEPXHOCTLIO,
OTAHYATCA 0T 3Havedull [, (aBpaswmuxca Haubodee oGOCIOBARIHLIM
M HAREeWIBIM PEe3yJNhTATOM pacuera) 3a TOT e neprHol nabawoneHH#H
Ha 25% . Ha puc. 17 npvBenens Tag#e BeJHYHHE cyMMapHoro Mcna-
pedus E,, nojydesHble HenoCpelcTBelilo ¢ MOMOLLIBID HCNEapHTeNd
I'TH-3000p. Paznuume mexay E, W E; 3a uepHoil Hall0LeHuH
cocraganer okono 14%.

Paz Huna MexAy BeJWYHHaMH CyMMapHoro umcnapenus Eg, BH-
YHCHAeHHBIMH npubaH#enHo no ¢gopmyae E; = R — P, H BeJHYyH-
Hamu E, He npesbiwaior 10%.

[pneesevnwii aHanu3 MOKa3blBaeT, 4YTO MeTOAbl TelJoBoro Ga-
Jlauca H Henapureaei Aawr B ofUeM olHHAKOBEIE OWHOKH, COCTAaB-
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nsompe B cperiieM 10—12%. Tipu HesaBHCHMOCTH METOJOB YikalaH-
Has COrJacoBAHHOCTHL CBHIETenbeTBYeT 0f HX HAaJeHOCTH H penpe-
3eHTAaTHBHOCTH.

Tnsi uaMepeiis CyMMapHOre HCHapeHds ¢ PasaHuHBIX CeTbCKO-
X03H{ICTBeHHEIX KVJILTYP Ha opowaemux seMaax lOmxwnoro Kasax-
crasa (pHc, caxapHas CBekJa, XJomdatHuk) s 1967—1970 rr.
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Pie. 17, Tpadu® 1104 yCYTOTHHX BENUTHIT CYMMEPHOrD Helapenki ¢ PACA B ANEDioe
{7-—19 1) (@) B nounpe (19—7 u) npemn ().

.f—-.f:':'x'—-.n'i'l;S—E_;:J--EELE—-L'“

Np HMEHAJACH METOAB TeNosoro Gaaanca H JAR3HMETPOD. PesyabTaThl
pabmonenuil oGoRMA MeTOLaMH Ha CBCKJOBHYNBIX NOAAX COMIACYOTCH
Jopoaplio xopomto (pec. 18). KosdxpuitdeHT xOppedsiunH MemxAy
BeJHUHHAMH CYMMapHOro HCnapeHHs, H3MEpeHHOro MeTOAOM TenJo-
poro 6amanca W AN3HMETPaMH, 110 JeKafiHLIM HHTEpB2JaM cocTas/afeT
0,60, a no mecayHuM - 0,71, Jaa XJouvaTHHKa METO] TeNJoBoro
Gananca JaeT 3aHHmKeHHBble pe3yALTATH 110 CPABHENHI0 ¢ THApPABJIM-
geckum (CTTHJI} w Becosrw (['P-80) ar3ammeTpaMH B CpeELlCM Ha
65% (prc. 19). 3anxenne BejHYKEE CYMMAapHOTo HCHAPCHA METOAOM
1EMI0BOI0 Ga1aHCA MOKIIC ODLACHHTE PANON ipKHuHIl. OJIHa H3 HUX —
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fienpucnocoGAeHROCTs METO@ rericnoro Ganalca Aiafd HSMEPCHHA
CYMMApPHOTO HCIEPEHRA ¢ BHICOKOCTE0SIBRBIX CCALCKOXO3AHCTBEITHELX
xyaptyp [259]. Opyroft npuusHoH sBjASercs, NO-BHAHMOMY, BEsH-
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Puc. 18. Cpaprense cyMMapHoro scnapenus (Mw/cyrkm) o caxapHOlH cBERNB,
TEMepCHEOTO AnanMeTpami (£,) ¥ Merogom Tenaoeoro Gasanca i1 6). Tanac-
CKafA OPOCHTEARIIAA CHCTCMA,

4 — neKaiHe DuEHse, § — MECHIRhe LHHEWe; [ — JH6H r, 2 - - 1303 7., & - 1974 .

£ rmun

10

Puc. 19. I'paduk cBAZH CyMMaproro
Menapeskd (MM/CYTKH) ¢ XJOm9ar-

nmka, #Imepersoro [TIWJ] ¢ A = o3
= 3 M H MeronoM Tennonoro O4-
JAanca, ATM.
I — 1967 5 2 — 196% r.; & — 1070 1. L.

VHHA CKOpOCTH BeTpa Ha Apbick-TypkectancxkoM waccuse (ATM),
AVIOIETD € NYCTHRHBX PanoHOB NMEpICHIHKYAAPHO K BRTAHYTOMY
opoliaeMoMy MaccHpy. PeaynsraThl uaGniopeHdfl TMOKA3EIBAIOT, UTO
cKOpocTh BeTpa Ha ATM B cpennen 8 1,8 pasa Doawine, 4eM, Hafpu-
mep, Ha TamnacckoMm opowaeMoMm Maccuse. [ToBulileH#bie CKOPOCTH
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BeTpa, OYEBHIHO, CHOCOOCTBYHT YCTAROBJEHMID CcBOeobpasHoro pe-
KHMaA TYPOYJIEHTHOCTH, MPH KOTOPOM CYIIECTBYIOWAA METOAHKZ H3Me-
PEHHMA TPAJMEHTOB TEMIEPATYDPH H BAAKHOCTH BOSAYXa HE YYHTHIBAET
HONOJHMTEIEHE OTTOK Bllark ¢ wenapawuleil nopepxnoctd. B ceasu
¢ 9THM JJf XapakTepHCTHKH CYMMapHOTO HCUapeNnHs ¢ XJoNuYaTHHKA
‘B JIAHHOM CJyude NPHIAMAKTCA JHSHMETPHUCCKHE MaHHbe.

Mo nanuzm JI. [1. Jlapmwosoét [134], wayuasmeli cyumaploe
HCMAPEeHHe ¢ XJIOMYATHHKA TOHKOBOMOKHHCTEIX COPTOB B jachHne
p. Baxiu, meroa Tennoporo 6afianca Takike 1aer 3aHUKElIHRe NaHHbie
no cpapHeH@lo ¢ JusuMerpamu (44, 2731

B 197} r. nposeneHsl napanjenbHbie HaGmogeHHA (METOIaMM
JH3HMETPOB H Tenaosoro Gajadca) 3a CYMMapHLIM HCnapesuem
¢ opoinaeMoi nweduur Ha 1030aw-Cynakckol opoCcHTebHOR cucTeme
{HNarectatickass ACCP). Cornanenne BeTHYHH CYMMapHOro ncnape-
HUSl ¢ O3HMON NMEHHUBl, NOJYYEHHBIX ABYMA METOJldMH, OKA3aJ0Ch
BUOJIHE YAOBASTBOPHTEABHEIM. 32 NOCNEAHION 1eKaly Masd cyMMapHoe
HCTIAPEHHe NO JIM3HMETPY COCTaBASA0 54 MM, a no TenjoBomy 6a-
nancy 57,3 mMm. B mpoHe oHO cooTBercrnedHo pasranoch 130,0 u
119,56 mm, B HiepBol Jekane wwoHa 13,6 n 17,0 MM,

Tlepexona kK o6mel oOUeHKe NPHMEHMMOCTH ONKHCAHNBIX BHUE
METOAOB M3MEPCHHT CVMMAPHOrO RCNApPeHMA C PasiHYBLIX Opoluae-
MBIX CEJBLCKOXO3AHCTBEHHLIX KYJABTYP, OTMEYaeM, 47O BCE OHH, 3a
HCKJIUYEHHeM TpaiWeRTHOro, B TOA MJAH HEON Mepe NpHMEHHMH
B yciaopuax opowmenns. OAHako KamAbi 3 HIX HAXOAHT KOHKPeTnoe
NpHMEHeHHe W JlaeT HaACKHBIe Pe3VIbTaThl JHLUL B CNpeiejesHBX
YCIIOBHAX.

Meroa Bonmoro Gasanca OpoOIIAEMOr0 MAcCHBA MAM CEJBCKOXO-
3RACTREHHOTO MOMA AaeT AOCTATOMHO HajJemHBIe W BNOJIHe penpe-
3eNTATHBHEE JaHHLIe H NPHMEHHM 1/ oNnpefejeHHA Auillb Cpenne-
B3BEIEHHLIX MO TEPPUTOPHH BEJIMYMH CYMMApPHOTO HCMAapeHHd.
TounocTe meTola BoAHOro GallaHca 3aBMCHT rJaBRLIM ofGpasoMm ot
TOYHOCTH M3MEPEHHS H3MEHeHHs 3anacoB mnouBenHofl enaru (48, 49,
149, 2561 u rpyrropuix mox 1256, 2591. B cBowo ouepenb TOUHOCTDL
H3MePEHHT YKA3AHHGIX SJIEMEHTOB 3ABHCHT OT NOBTOPHOCTH Habaio-
JeHHH M KOJHuecTBa HabiloAaTe/bHEIX TIYHKTOB HA NAHHOM CCAhCKO-
- XO3HCTREHHOM MONC HJAH OpPOLIAEMOM MAaCCHBE,

Ecan uouMBO-TPYHTHL Ha [laHHOM CeJIbCKOXO3AHCTBEHHOM flCae
AOCTATOUHO OANOPOIHL K NMOJE 3aHATO OANOH CeMbCKOX03ANCTBeRHON
KyAsTYPOH, TO JLIA ODpele/eHns AeKaiHblX H3MeHeHuH BJaarosanacon
B MOYBO-TPYHTAX € TOYHOCTBIO 10 10% BaamHOCTh NOYBE HEOOXOAHMO
U3MEpATh B NECTH— BOChMH cKBaxuHax [195, 228, 2691, papromepHo
pacnonoxeHHbix 00 Teppurephn. Ha CceancKoXo3afHCTBEHHBIX HOAAX
C HEOJHOPOAMLIMH NOUYBO-IPYHTAMH H HEOJAHHAKOBHIM penncom Ko-
JIHUECTBO CKBamHH CYIUCCTREHHO VBEJAHYMBAeTCH M 3aBHCHT OT De-
JAHUHHL KosthHUHCHTA BapRaudy (WIA CPeAHero KpaipaTHUECKOro
OTHJIOHEHHA ©) BJAarosanacoB Tio Teppurtopun (252, 269, 2711

Hanpumep, urofe BBIUHCIMTL BIArO3aNack Ha CeNLCKOX03#H-
cTBeHOM nofe ¢ oumbkoit P = 10% npn Bepoarnoctt 80% #
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o= 15 uM (mrﬂacun H3BecTHOR dopmyae P = .lé-;-mi. rie P — ge-
y n

postias oumbka B %, W — cperneapudmernyeckoe snavenne siaro-
3alacop, n — 4YHcac noeTopHocTefl), Tpebyercs b-KpartHad mnoBTOP-
HOCThL, @ NpH ¢ == 30 MM — 24-KparHan TNOBTOpHOCTH HabnwaeHu#t
33 BAAMHOCTBIO MOUBsl W T. 1. JIOCTATOMHO TOYHO H3IMElIEHHE BJAATO-
34M14COB 1A C&IbCKOXO3ANCTBEHHAIX NOAAX ¢ HEOJHOPOIHLIMH TIOYBO-
FpYBTaMd MOMET OuITh ONPEAE]EHO KaK CpelHeB3BENIeNHOe 3HaueHHe
No TEPPHTOPHH

AW = 2Woh + 8oy oo = AWl (32)

rae AW, m [, — nameneHue BAAro3anacoB M YAcTHAA MJoNialb
JanHOTO BHAa NOYBO-TPYHTOB; F — ofuwad naomans CenbcKoxXo-
3afiCTBEHHOTO DOAA.

AHATOrHYHO YUHTBHIBAETCA Pa3iduie CeAbCKOX03RiiCTBEHHHX Yro-
IHil Ha HcchenyeMmoit: TeppHTOpPRHH.

Iaa npoBeneHHs YKasadHHOTO pacyera HeoOX0AMMO MpenNBapH-
TEABHO BRIABHTE NJOULAIH pacnpocTpaHenys pasinuHbeX BHAOB MOYBO-
FPYHTOB Ha 10JIE H PACNONOMHTE B NEHTPE Kax 1ol Niaowaan Hatmo-
daTenbHLie CHBABKHHLL.

Ilna onpenenenunsi BeHYMH H3IMEHEHHMS 3AI1ACOB TPYHTOBHX BOJ
HeoOXOAHMO 3HATL KoagubHilneHTh BOAOOTAAMH WIH NOPHCTOCTE IPYyH-
TOB B 30H¢ K0Je0aHWA YpPOBHEH TPYHTOBHX BOJ, @ TakMe niowaib
pacnpocTpaHeHHs s pa3fvuHLIX BHAOB TPYHTOR No TeppHTopuM, Tlocaen-
HBE CBEeHHA MOryT OHTh NOAYYEHW NyTeM TOYBEHHO-JIHTOJOrIYe-
CKOR CTLEMKH, ;

B CBA3K ¢ M3JOKEHHHM MeTol BOAHOro 6alaHca B CHAY CBROEH
TPYAcEMKOCTH NpHMeHHM (ocoGeHHO NpH Herny0OKOM 3aleranum
TPYHTODEIX BOA}, NO-BUAHMOMY, JHIUB B HCCAEAOBATEABCKHX NEJAAX
H Anf KOHTpOAS Apyrux meroroB. Iipu raybokom sanseranHuu rpyH-
TOBBIX B0/l KOMNOHCHTaMH BJjarco0Mena B 30He aspaniili MOMKHO npe-
Hefpeyb, Tak KakK, COMIacHO JaHHBIM H3MepeHHli, HUCXOAHWMA W
BOCXOAAUMA NOTOKH BJArH B CYrJHnkax He npepmmator 0,1—
0,2 mm/eytu [259]). B stom cayuae meton Bogmoro Gananca BnoaHe
NPHMEHHM A pacyera MecAuMbX, a HHOrIA M JeKaHHX BennyuH
CYMMADHOr0 HCNUapeHHsa Jaye npH 4-KpaTHol NOBTOPHOCTH oOrTipe-
Aeaennd BaaxMoctn [48, 49, 167, 2561.

Caenyer noMHHTh, 4TO cam no cefe MeTol BoaHoro OanaHca faer
AHWE  OCPEAHEHHVIO BEINUHHY CYMMAPHOTO HMCNApeHHA H NOSTOMY
HE 1103B0JIAET BHIABHTE CTPVKTVPY (GOPMHPOBAHHA 3TOTO 3/1eMEHTa
B 3aBHCHMOCTH OT TEMIOSHEPTeTHYECKHX, METeDpOAoTHuUecKHX, GRoJlo-
rHYecKuX M ApYI'HX (AKTOpOB, YTO ABJACTCH OAHHM H3 CaMbIX Cyule-
CTBEHHBIX €ro HeloCTaTKOR.

Metoa Boatoro Gaaanca H30AHPOBAHHBIX MOBOJIMTOB-HCHApHTEedt
N MH3HMETPOB XapakTepHsyeTes NpoCTOTOR MNpuUMeHdeMofl annapa-
TYPHI H CPaBHITEIBHO MAJI0i 3aTpaToil Tpyda a NPoH3BOACTEO Halnwo-
nenni u ob6paboTky matepuanop. B sTom nocTouucTBO MeToja.
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HenocratkoM merosa ucnapurenefi Apasercs H30MBPOBAIIHOCTh
MONOMHTA OT OKpYXKawmed Cpeisl NOYBO-TPYHTOB, YTO NPHBOIHMT
K HeYUYeTY ropH3QHTAALHOrO H BEPTHRANBHOTO BAATO- H TeMJooGMena
B 30ue aspaiuui, OQHAKO NPHBE/IEHHBE BEIE NANHLIE YKA3LIBAOT HA
HEe3HAYHTENBHYIO BeJH4YHHY OWHOOK 34 CueT Heydera YKasaHHBIX
NpPOLECcOB NpH rayGOKOM 3ajJeraddy rpYHTOBLIX BOL. .

JIH3HUMETps!, O0DOpPYAOBAHHBE TPHCHOCOOJEHHAMH 17 B3BEIUH-
BAHUSA H BOAOPErYIHD YIOLHMY YCTPOHCTBAMH, ¢ rayGuHOl A0 YpOBHA
TPYHTOBHIX BOI, paBHoil TAYOHHE HA OKpYKAlOWIEH TEPPHTOPHH H3Y-
4aeMOrc CeibCKOXO3AHCTBEIIHOTO HOMH, AAT BIOJAHE Halexike
PE3YALTATEL

Hcnapurenu  JAH3HMETPH 0621307 TeM MpPeHMYLIECTBOM, YTO
J2I0T BEeIHYHHEL CYMMAPHOTO HCNADCHHA ¢ JAHHOrO YEQLEA HA He-
GobIIOM y4acTKe. 2710 NO3BOJAET U3y4aTh CTPYKTYPY (opMuposa-
HHA CYMMEDHOrO HCMapeHHHd ¢ PasjJHUYHbIX CelbCKOXO3ANCTBeHIIBIX
KyIeTYyp B 3aBHCHMOCTH OT XapakTepa penneda M NOYBO-TPYHTOB,
OnHako pas XapaKTEPHCTHKH CYMMAPHOTO HCHApelHf ¢ CeJbeKo-
XO3AHCTBEHROTO TOJNA HAK MAacCHBA B HENOM N0 WSMEPEHHAM HCIApH-
TeAAMH M JH3HMETDAMH NPUXOAHTCH [OAb3OBATHCA PAa3TUYHBIMM
METOJJAMH NPpHBOMKH H HHTEPIONALHH DPESYIBTATOB TOYEYILIX H3IMEDE-
HHH Ha SHAUYMTRAbEYID TEDPHTOPHIO, UTO, HECOMHEHHO, CHUIKAET
TOYHOCTE BOAHOOANAHCOBHX pacyeros. *

BaxusiM nNpesmymecTsoM JHSHMETPOB SHBJAAETCA BO3MOKHOCTD
NMpPHMEHEHHA HX o)A H3MEDEHHH BelHYHH pacxoda rpyHTOBHIX BOJX
B 30HY a3panHH H NMOTNOJHEHHE HX 38 CUeT HHDHALTPAIHH ATMOCHEPHBIX
OCdIKOB H OpPOCHTER/JLHEIX BOI.

Meton typOyJientHoit nudpy3uu, Kak oTMeuyanoch BHIe, NOKa
eile He NMPHMEHHM Ha OpOINAaeMEIX 3eMJfX, n3-3a caaboii paspabo-
TAWIOCTH H OTCYTCTBHA NPOCTHIX NPHOOPOE 1151 TOMHOroO olipefeie-
HHA rpajHeHToR TeMNEpPaTyphl H BAAKHOCTH BO3VXa.

Merton tennoBoro GalaHca faer BMOJNHE HAASKHHEE Pe3y.JeTaTH,
Ho oH cjafo paspaboran 1is BEICOKOCTEOEABHON pAaCTHTENLHOCTH
(XTOUYATHHK, KYKYPY3a) R €11e MasoAOCTYNeH IJIf MACCOBOFO NpH-
MeHeHus. Meron Tensoporoe Gananca NMO2ZROASET, OAHAKO, NOJIYYaTh
BEJIHYMHBL CYMMapHOIO HCHApPeHHA 33 KOPOTKHE TMPOMEXYTKH Bpe-
MEHH H B COYETAHHH C METONOM BoAHOro 0aaaRca MOHOAKTOR HaulOolee
yloGeH R M3YUeHHs B3aHMOCBAZEH HCMAPEHUS C OCHOBHBIMH KOM-
MOHEeHTAMH Tenyc M Baaroobopora.

Taxum l‘_‘lﬁ-]'_‘rHEIDM, H3 IIpHBEIEHHOTO @HAJMH3a BHITEKZET, 4YTC HAaH-
Goaee ueqecoofpa3HO H3yyarbh CYMMEADHOE HCIIADENHe ¢ PAJHYRBIX
CE/ILUKOXO3AHCTREHHEX KYVJABTYD HA OpPOMIAEMBIX 3€MIRX METOIOM
JAUIHMETPOB MNPH HeTAYBOKOM W HCTapuTeIeil NpU rayGoKoM SaJeraiuu
IFPYHRTOBBIX BOJA C OAHOBDEMEHHBIM NMEPHOMHUYECKHM KOHTPOJEM [0JTY-
HeHHBIX Pe3aynbTaTOB METodaMH BOANOrO H TenaocBoro 0ataHcos.

[Tpu raybokoM 3aneradyy TPYHETOBHX BOJA, OTCYTCTBHH TNOBEpX-
HOCTHOTO CTOKAa H HAJHYHH JOCTATOUHO HAade HHBIX HBMEPEHHﬁ BJId H{HO-
CTH NOYRE CYMMAPHOE HCITAPEHHE B MEDPHON BEreTanHH MOMHO TAKME
OnpeneanTs H No BofHomy Ganancy E = X 4+ W, — W,. Ilpu stom
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TOUHOCTh onpenedenka E 2aBucuT OT NMOBTOPROCTH oT6opa npob Ha
BJAdMHOCTE.

Bo Beex cayuyasix K H3MepPeHHnLIM BENHYHNAM CYMMAapHOre Ncnape-
uns HecOXOIHMO BBOAMTL NMONPABKN HAa Kpaepol apdexrt, eclan ucna-
pHTeNbliad TJAOWAAKA, T/Ae NMPOU3BOAWINCH HIMEPEHHA, HAXOAHIACH
11a KP&K OPOLIAEMOTO 0a3KCa MM OTAEABHOTO CeNbCKOXO3AHCTBEH-
Horo noias (cM, ryaaBy 2).

1.5. Hamenenue 3anacos 800si & CMOK ZPYHINOBHIX
800

[Mpoucccsl HakoNACHNA 3AH YOBIIH 3aNacOB BAark Ha NOBEPXHOCTH
MOYRLI, B 30HE a9PALHH H B BOJOHOCIOM ¢Jioe HMEIoT 60Jbice 3HaYe-
nne B GopMuposanun Boanoro Gananca. Kak yme ynomunanocs, AU
COUTOHT H3 YETHIPEX KOMMOHeNTUB: HaMeHeHMS 3aNacoB BOAbl B CHere
AU,.,, TOHHXKeHHAX wMmukpopenseda AU, DOYBO-TPYHTaX 30HBI

aspaunn AWy n poxorocHoM caoe AU 3

AU = AUq + AU, - AWy, + AU,

Axxymyasuna BoAbl B cHere AU, npeacrapiaser coboit BpemeH-
HOE HAKOoN/IeHHe ee Ha NOBEePpXHOCTH B BH/le CHEXHOro NMoKpoBa, Ko-
Topas conefcTBYeT YBeJHUEHHEO CTOKa H HAKOIJIEHHIO Bjiarosanaca
B KOPHeoOHTAeMOM CJI0€ [TOUBbI, @ TaKXe 3aMacOoB P yHTOBBIX BOJL B Me-
PHOJ CHErOTASHHUA ¥ OTTeNne e, ARKYMYJALHA BOLH B CHEre BBIUHC/IA-
eTcA O pPasHOCTH MEXAY ee sanacaMH B Hagane Uy, , H KoHue U, .
PACYETHOrO II]]{'.IHE}]{HTEEI BFEHEH‘H+ HPHE‘MH UHPE,,II.E'.I']EHHH CHeTro3a-
MacoB B pPasJuuHbX (U3Kko-reorpadHyecKknX ycaoeuax lora Co-
perckoro Comosa, B TOM YACJAE H Ha OpolnaeMbix 3eMAfAX, noipobHO
onucaHl B paGorax [240, 253, 255, 268] u nostomy 3ieck He pac-
CMaTpHBAIOTCA.,

AKKYMYJAsIHA BOAK B NMOHHMXeHHsX MHxpopenaweda AU, Taxxe
HOCHT BPEMEHHBII XapaKTep H HMEEeT MCCTO B NEPHON CHErcTanuus
WM BHINaeHKHA J0kKIeHR ¥ nposeaenHa noaueos. Beanunna storo BHAa
HEKYMYJSANHEH ONpenensieTcd pasMeépaMH IOHHKelHH Ha nopepx-
HOCTH H CTENEHLID II]JD‘I[]TI_[EEMGETH NCYBhi, B TAKOM KE HEH]}EBI{EHHH
BAHACT ¥ NMpomep3adde noussl. [Ipd cyxoll Tasol nmouBe AKKYMYAR-
UMA B NOHMMKEHWAX, Kak npasmjo, pasHa HyJwo. Ilpu Biraxwol u
Mep3Jofl nioyne BeJHYHIA €€, Mo AAEHLIM HalawnenHdn ra CesephoM
KaBgase, nocruraer 5—6 mm u Gonee, 8 Kasaxcrane — 4—10 mMm
[253, 255, 2569 ].

Chnenyer saMeTHTh, uTO, HaxkanJHBaAch B TOHHXKEHHAX MHKpO-
peaseda, Tanawe, AOXAEBHE HAH NOAHBHBIE BOIH cnocoGeTyioT ofipa-
30BAHHIO QYATOB WHTENCHBHON HHDUABTPALUHH STHX BOA. MaMenenne
3aNaCOB ROMAB! B MOHHKEHHUAX MEKPOpeIbeda BHYNCIACTCA MO PAa3HOCTH
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MEMIY HAYAMBHON W KOHEYHOH BEAWYHHOH B PACUETHOM MPOMEKYTKE
epedetin: Al = Vg w — Vi v

Onpenenenus 3anacoe BOAL B MHKDONOHHKEHHAX MDPOH2ROIUTCA
obbiuno ofnemuev Metorom [256], 1. e. nyreM usmepemns maowaim
H TAVOHHBL JyH.

HaunGonee spauntensiyio yactb obuleil aKKYMyJAAUHA COCTaBARET
MoA3eMAast, MpeicrapIAmas cofolf Ty yacTe OOMIMX 387TACOB BOARI
1a 10/4e, KOTOpas HJeT Ha IONOJNEHHEe BNAaro3aracos B 301e aspa-
und Wy H 3anacoB rpyHToBHIX BOL U,,. DTH I8a 971eMeHTA BOLHOIO
GanaHca ABJISIOTCA COCTABHOA YACTHIO BOjIHLIX PECYPCOB H CBS3alhl
Melly cobol npoueccoM snaroo6MeHa B 30He aspauuu. [lepBuolfi
(Wi wan Wy} sBasieTcs OCHOBHBIM HCTOUHHKOM BAArooGecneueHys
CEJNBCKOX03AHCTBEHHNX KYABTYP, a Bropoit U, — ucrounnkom Gbi-
TOBOTO M XO3HCTBEHHOrO BOAOCHaGumenHs. Mayuenne pemuma sTHx
SMNEMEHTOB, HX [HHAMHKH H B3aHMOCBASH MEX1Y HHMH HBJASETCSH
O0HOH H3 OCHOBRBIX Lenell aHafii3a ¥ pacveTa BoJHOro Gaiauca.

DyHAaMERTAIbHEIE HCCJASLMOBAHHS PEXKHMA BAAro3anacos i NOYBC
H3jaowels B pabore [48].

OcHOBHEIMH BHIAMM BJIAFOEMKOCTH NOYBO-TPYHTOB, Xapakreph-
BYIOUIHMH BOAOYASPIKHBAIOILYIO H BOLOAKKYMYJHpPVIOMYIC cnocof-
HOCTE MX ¥ H2n0O0J1ee uacTo HCMOJAL2YVIOLIHMHCS MPH PACYeTax BOAHOIO
Gananca, SBAAIOTCA: MONHAR BAATOEMKOCTh, KATWAIAPH f BJaro-
€MKOCTE H HAUMEHBLIAA BAATOSMEKOCTh.

ITon monnoil BAArOEMKOCTRIC NOHHMAIOT HAUGOABLIEE KOJHYECTRO
BJArH, KOTOPOE MOIKET COAEPIKATHCH B AOUBO-TPYRTAX NpPH VCIOBHH
NOJIHOTO 3aNOMHEHHA BCEX MOP BOJOH; B NPKPCIAEL ITO HE BCErla HMEeeT
MECTO W3-38 HAJHUMA B TOPAX 3alleMJIEHHOTO BO3AYXA.

Kanuanapuas BJaroeMxocTe — Hau6oabllee XOJMHYECTBO BOJBI,
KOTOpOE YAepHHBAETCA B TOYBO-TPYHTAX KANHIMADHEIMH CHIAMHA
Hal VPOBHEM IPYHTOBBIX BOX, 3OHY KaWHAJAAPHOIO TOAHATHS BJATH
ABJIMM HA MNOA30HY MAKpPOKaMWIASPHOH BJAard, pacnonomeHuodh
HENOCPEACTEEHHO HAMT VPOBHEM TPYHTOBHIX BO, TJe 3aro0JHEHH BO-
JOH NpaKTHYeCKHE BCEe KamWAMADH, M NOA30NY MHKPOKANMMIISpHON
BIATH, PacnofOMEHHOH B BepXHeH dWacTH KaluaaapHol KafiMbl,
rIe 3anofiHeHk! BOJOH TOJLKO Oolee MenKue xanuaaaps [48, 207,
250, 2591].

[long HauMerplied BA4rOEMKOCTBO NOHHMAIOT MAKCHMAJBHOE KO-
JHYECTBO BOAH, YAEDMHBAEMOH 1104BOH MPH OTCYTCTEHH BJAHAHHA
KanuAAApHOH 30Hel. BeckMa uacTto HCHONB3VIOTCS B BOXHOGAAAHCO-
BBIX pacyeTax TaKHe XapakTepHCTHKH NOYEH, KAK BJAMKHOCTL 3aBS-
JAAHWA H MAKCHMaJbHAA THrPOCKONHYHOCTD.

[Ipunsateme B Cnapomercayvxbe Meroasl onpeledeHHs NepeyHcIeH-
HLIX BOJHO(GHIAYECKHX XapPaKTEPHCTHK NOYBO-TPYHTOB H3JOMEHH
B pafiorax 216, 253]. .

CYUIECTBYIOT ABA METONA HHCTPVMEHTAJLHOIG ONPEeJeHAA BIAK-
HOCTH MOYBBL: MpAMOR M Koceeunwi. TIpAMBIM METOIOM H3MepHeTcH
NENOCPEACTBEHHO KOJAHYECTEO HMEOWEeHCcs B Modee Boie. KocBeH-
HBIMIL METOJAMH BJAKHOCTDL NOUBE YUHTHIBAETCA IIVTEM ONpPEIeacHHs
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HAMEUEHHH TeX HAd HHEX $H3INuecKUX ¢BOHCTE NMOYBH, 34BHCAILLNX
OT CTENeHH €& VBJAAKHEeHEA. -

[paMoli, HAX TepMOCTATHO-BECOBOH, MeTOA (MM, KaK ero eme
HA3BIBAKOT, METON CYIUKKM ofpa3uoB) ONpeleieHus BJAZMHOCTH NOYBH
H3BeCTeH JABHO H ILHPOKO PacnpocTpadeH Ha npaxkthke. B ocHoBy
Ero MoJ0MEHO ONpefeaeH e KoJHYeCTsa BoAbl, COJEpIKameHcA B IOUBe,
NYTEM BHICYIUHBAHHA OO6pA3LOL, BHHYTEIX H3 pPasIHYHEIX CJHOCB
noypo-rpyaToR. [as orbopa oOpasloB HCNOJABIVIOTCH OO0RIYHO pYURLIE
Gvpst AM-16 wiau «Teonor:. Ofpasnel NOYBH CYILATCH B TEPMOCTATAX
npu 100~-105° C, aaTeM BIDENIHBAWTCA HA TEXHHUECKHX Becax.

Becoroil METOM olfpeflelelnd BAa#HOCTH MOYBL MPOCT H HALEKEH,
HD EMY NPHCYIM KpYyIHBE HEA0CTAaTKH: 1) HeT HenpephiBHOCTH B Ha-
OOIONeNHAX, TAK Kak Kamib# pas ofpasusl oTOMpPAOTCs #3 HOROH
CKBaMHHBL, 2) onpeledercs BJAamHOCTE HeDoJIbIOro 06pasiia moyBLI,
4 Pe3yaBTATH ITOr0O ONpENeieldsl PacnpocTPaHAIOTCA Ha 3HAYHTE b~
HEIE YY4ACTEH; 3) B CBA3H C NecTpOTOH BIAaXKHOCTH MOYBH Tpedyercd
WMETh MOCTATOYHO OONMBIIYIO TOBTOPHOCTh BHIEMOK (CKBAMKMH), 4TO
VBEAHYHBAET TPYAOEMKOCTE MeT0dd, 4) 3HAYHTeAbHHIH pPASPLIE BO
BpesMeHd MexIv oTéopomM OOGpasIOE MOYMBLL M [MOJYYEHHEM CBeneHHi
0 ee BJAMHOCTH, CHHMKAWIULHR ONepaTMBHOCTh H3MepeHHil.

[Tostomy yse LaBHO H VCHAEHHO Be1YTCA NOHCKH NOBLIX, GoJjee
COBEPITeHHBIX METOACE CIPEIeNeHUA BAZKIOCTH NOYBH. B HacToAugee
BReMi H3IBECTEH P METOL0B, NMO3BOJANINHY KOCBCHHBIM IIYTeM, HO
CPaBHHTeALHO OBICTPC ONpPeJensTs BJAMKHOCTE B JNAHHOH TOYKe.
B 4acrHooTH, M3SBECTHB METOAH, OCHOB3HIIEE Ha OLEHKE TemI0DRX
CBOHCTB IIOYBbLI, STEKTPOCONPOTHBAGHHS AHINEKTPHULCKOH MOCTOAN-
HOM, KamWIABpHOrO HaTAKeHWA nouseduodt paara. Kpome Toro,
NpoioviKaeTesd paspafoTKa MerTola, OCHOBAHHOrNO Ha cnocolHOCTH
MOYBEHHOH BAArH ocnaliasTh NPOXONANLHE YEpe3 MoYyBy raMma-Jyuu
H npéespamare OLICTpbIE HEATPOHH B MefJIeHHEE, TelIOBMeE,

HauGoabiuee NpHaHAHHE NOJIVUHAH TPH NOCHeSHEX MeTona; ViKe
HMEETCH pAa npubopos, OCHOBAHHLIX Jia HMX npuHuMnax. Huke
NPHBOANTCSl KPaTHKO ONHcAHHE 3THX NpHOOpPOB. '

Paspaborkoil BnaroMepa, OCHOBAHHOrO HA YYere H3MeHeHHH 3CK-
TPOCONPOTHEAEHHA TOMBL], 3aHHMAJIACE MHOTHE ABTOpPLl; ob3op JAH-
Teparypsl mo sToMy Bsonpocy npubeieH B pafore [4B]. HauGonee
wiHpoxoe pacnpoctpanedne B CoperckoM Colose NOJYYH/ BAAroMep
MBI1-53 A, H. Happauna [76)]. Oauako oMudecKde BJIaroMepH AawT
OTHOCHTENLHO NPHEMASMEIE PE3Y/ILTATH AHIOb HA CAa00VYBIaKHEHHBIX
H HesacoJeHHHX wouso-rpyHTax. [lpy 3HaunTeabHOM YBJAAMHEHHUH
H Ha 3acojIeHHBIX NOYBAX TH DJaTOMEpPHl HEMpPHTOAHE.

Merox onpefefeHHs BAAMHOCTH TOMBLI M0 KamW/JIApIIOMY HaTta-
JHEHHIO OCHOBAll HA YYeTe BO3pacTaHHA HANWISAPHOTO HATAMEHHSH
C YMeHbUIEHHeM BJIAMHOCTH NOUBH, MPHGOPH!, HCMOABL3YONIHE STOT
MPHHIHIT, HARWBAOTCH TeHAHoMeTpaMu. HamepeHie BAaMBEOCTH HOUBH
STIIM METOAOM CBOJMTCH K H3MEPEHHIO BAKYYMA, CO3NANEerocs B nNpu-
fope BCAeLCTBHE OTCACHIBAHWA M3 Hero Bojiwl nousoil. HMsmepenus
MPOUSBOIATCA MPH MNOMOLLE MaHOMETPa, MepMeTHYCCKH COCAHHEHHOro
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¢ TOMEUEHEEM B NMOYBY, HanoJHeHHLIM BOAOH TOHKONOPHCTHM COCy-
aom. PaspaGorkoii mpufopa w cnocoGoB €ro MCnoJb30BAHHA 3aHui-
Malnch MEOrHe apTopn [27, 48, 124]. B macroswee Bpema nphMe-
naercn npubGop tena K. H. Iluwxosa [283]. Bce uacTh npHGopa
repMeTHUeCKH coefHusalorca Memay cobof. Kepamnxa c TpyOxo#,
BO3LYXOYJOBHTENs H 4acTh MAHOMETpHHECKoN TpyGKM 3anoiHsTCs
Bofioi, B 34aBHCHMOCTH OT CTENeHH YBJAAKIIEHWS NOYBHL B COOTRET-
CTBHH € Pa3HOCTBIC HATAXN.EHHMS B KepaMHKe M NOYBe BOAA NepejiBH-

Pac. 20. Cxema ycTpoi-

CTRA HedTPOMHOIO Mi-

AHEATODE  BAAMHOLTH
{HHB-1),

raeTcd W3 nouBkl B npubop HAH U3 npulopa B NOUYBY, YTO BRISLIBAET
o6pasoBaHEe WM 3aN0NHEHHE BAKyyMa ¥ OTMeYaeTcsl HIMeHeHWeM
Aaejaedus B npuGope.

Nuanaszon paboTsl 3THX npHboponR orpaiuded. BepxHum npejenom
ABAAETCA KanWIsaplioe HacHIeHHe NouBkl, TAK Kak B 5TOM ciyuae
KANHJANRPHOE HATAMNEHWE B NoYBe OMHSKC K HYAK, HHXKIHM — BJaXK-
HOCTh [OYBE, HPH KOTOPOH KanWiJspHas BOJa TePAET CBOW CIJolI-
HOCTEL, T. €. HHMHMH Openes BAamBOCTH OJH30K (HEeCKOJABKO BHIIIE)
K BJamuocTd sapananua. Hejgocrarkom npuGopa spasercs orpaim-
EHHOCTh H3MEPREMOro JHanasoHa BJaMHOCTH. .

MeTon ramma-ayucii oCHOBaH Ha TOM, 4TO TaMMa-JAydH, NPOXOAH
CKBO3b NMOCTORHHHIH cnofi nmouskl, ocnabasiorcs. OcnaGnenwe craa-
AEIBAETCH K3 NOCTOAHHOID, BLISHEBAEMOro caMofl MouBof, ¥ mepeMmeH-
HOro, MEHAIOMErocst B 3aBHCHMOCTH OT KONAYeCTBa HaXolAme#dcs
B noupe poul. CHenoBaTebHO, HAMEpPEHHe CONepiKaHHH BoOjk B JlaH-
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HOM CJI08 MOYBBI MOMKET OLITH ONPEIeIeH0 MO ocAdaldelndl raMMa- -
nyueH, HPOXONSAMIUX Yepe3 3TOT CJOH.

[Iputonn  pafoTs!  HEHTPOHHOTO  MHAMKATOPa  BAAMKHOCTH X
(HHB-1), paspatorannoro B. A. Emensanossim [86], coctoutr B ce-
ayiomem {puc. 20).

CKBasHHY &, ofcameHHyw jjopalesoii TpyOGolt AumamerpoM
o0 MM, onyckaeTcs Ha sajaEHYIo rAyOuHY KapoTaHm cuapan 4,
COCTOHINHA H3 HCTOUHKKA H3JYUYeHHs OHCTPHIX HelitpoHoB 7 M cuey-
HHKOB HAJTYYEHHH J, BEALIHIEHHBIX OT NPAMOro o6NyYeHHS HedTpo-
HAMH CBHHUOBOHK NpoKiagkod 6. DBolicrpble HCeHTPOHH, npouHKasn
B MOYBY, CTAAKHBAOTCA ¢ SApaMH BOAOPOHA, BXOMSETQ B COCTAB
MOUBEHHOH BJAArH, W BLIOHBAIOT W3 3THX SeD MELJeHHBE, TeJOBbLIE
HEATPOHBI, YacTb KOTOPHIX B PE3y/ILTaTe XAOTHYECKOTO ABMHIKEHHS
NOnajaeT Ha CYETYHKE 7/ ¥ GuKCHDYeTca NMepecdeTHHM yorpoicTeoM 2.
B 3aBHCHMOCTH OT BJ2XHOCTH MOYBH GVAET MEHATBCA M KOJHUECTBO
HeHTPOHOB, AOCTHrawmux cueTdnkeos. TakuM o6pasoM, GHKCHPYR
HHTEHCHBHOCTD CYETA W HMEA TApPHPOBOYHYK) KPHBYI) CBA3M STOH
XapaKTepHCTHEH ¢ BAAaMKHOCTRIO NOYBE (KpHBAA MOCTABAASTCH BMecTe
¢ mpuGopoM), NOJIVYaoT HCKOMYIO BETHUKHY — BJIMKHOCTE B OGHEM-
HEIX TPOUEeHTAaxX. _

[Npubop yaoben. OaHako B BEPXHEM NMOJYMETPOBOM CJOE MOYBHI,
a Takme B TpyHrax BOJH3H YPOBHA TPYHTOBHIX BOJ, rie GHICTpHIE
HEHTPOHEI TPOHHKAIOT B PasHODONHYX Cpely (MoYBa — BO3AVX,
noupa—sosta), HHUB-1 naer weynopnerpoputenbHble pesyabTatsi.

Henpocrarxkamu npubopo tuna HHMB-I ssaserca To, uro npu
Xpa8HEHMH H SKCNAyaraurH HX Tpebyerca crporoe colilogeHne oco-
ObIX VCAOBHH TeXHHKH Ge30NacHOCTH, YTO OCHMKHSET HX HCNOJBRO-
BAHHE,

Bennuuya wsMeHeHHMA SaNacOB IPYHTOBBIX BOA ONpelensieTcs o
HIMEHEHHID YPOBUA NMOCACAHKK 34 NaHHBIH TIEPHOL H BeJHUHHE BONO-
OTAa4H TPYNTOB B 30HE KOJe0aHMA YPOBHS:

AUy, =pAH,,, (33)
The W — KOMKDHUHEHT BONOOTNAYH, ONpeiedsieMHil M0 COOTHOLIEe-

Ah
HEIO g = ==, B KoTopom Al — cioll Boawt (MM), oTaanHof
cp

CPYHTOM NDH NOHHMKEHHH YPOBHA Ha Beaudeny AH (Mm).

CylmecTByer HEeCKOAbKO Hau6o/lee PACHPOCTPAHEHHBIX METOioR
onpeaenerus sopooraaun [33, 102, 1361: 1o pasHoeT Mexay nongoil
H HaEHMEHBLUIEH BJAArceMKOCTBIO IPYHTa B 30He KoaeGauua ypoBnei,
NOo Pa3HOCTH BJATO3ANACOB B KANWIIAPHOH 30HE 0 ¥ nocjie MoHu-
AKEHHH YPOBHA CrPYHTOBBX BOA, 10 CKOPOCTH BOCCTAHOBJACHHUS BO-
POHOK TNOCJE OTKAYKH rPYHTOBBIX BOA, 7O H3MEHEHHID YDOBHEN
I'PYHTOBLIX BOJ (METO[ KOHeYHHIX pasHocTeil), no sojooTiade Hebo.Ib-
WHX MOHONKTOR B JIM3HMETPHYECKHH MeTol.

HET EB NOCACAUEE BPEMA BLNYWEH yoOpepuIeHCTRORANHWA BapianT ItToro npuopa
HHB-2.
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Kaxnmit 43 nepeuncieRHBIX MeTOA0B TPYAOBMOK M HMEET Cyille-
CTBEHHBIE HEJOCTATKH, H3-3a 4ero JaHHbe, NOJY4YeHHHE PasziliyHbIMK
MeToAaMH, 4acTo OnBaloT HecpaBEHMLIMH. Tak, KosddruHeHTL BOAO-
OT/Ia9H, ONpejeaeHHBIE NO DPASHOCTH Memxay HauCoupliell W HaHMEeHb-
el BAATOEMKOCTBID HA THXKEJNHX TIPYHTAX, DKE3LIBANTCA 3aBHINEH-
HeMi. Ha serkux rpyHrax npu HernyG0OKOM 3aJleraHMH TPYHTOBMX
BOML | MOJYYAETCA TAK#E 3aBHIUEHHLIM B Pe3y/bTaTe HeloyueTa Ka-
NPEAAApHON BJErH.

Meron oTKauek NPHMENHM JJI8 BOJOHOCHBIX NJIACTOB ¢ HeGOJBINAM
VKJIOHOM 3@pKaJa rpyHTOBLIX BOA; HA TRMKEJLIX H CIOHCTHX I'PYHTax
Ol JdeT SaHHKEeHHLIE AaHilke B PE3YABTATE NOABEMABAHMA KaNWIAap-
HO¥t BJaru TIpH OBICTPOM [OHHMKeHHH ypobus. JlaGopaTopHuil Meton
Aaet GoJbnine cayvaiinbpe 0/uHOKH H3-32 EeNJIOTHOH TIOArOHKM Hefob-
MHX Mo 00beMY MOHOJHWTOB K CTéHKaM uHJHHADOB.

HauGoaee HajeHBIM ABJAAETCA JH3HMETpHYECKHH MeTox, Mo
KOTOPOMY BOJA0OTAAYA MOMKET OMNpeneAThCH NocaoiiHo Ha GoabluMX
MOHOJMHTax, B yacTHoCTH, Hamu OLITH HMCTIOJNB30BAHBL MOHOJHTHE
¢ HEHApYIIERHOH CTpyKTYpol naomaapo 1000—2000 cm® H seicoTol
1,5—2,0 M. 3azophl MeMIY CTENKaMH MONOAHTOB H UWIHHAPOB 3a-
NOJHAJUCE MATOH ITHHCH; B HHMHEH YacTy MOHOJIHT cHalxxeH oGpar-
HEIM DHABTPOM, oDeCneuHBaOUIUM HOPMAJLHBIA OoTTOK BOAaw. Oxaza-
JAOCh, YTO A8 TAMKEIBX CYTAHHKOB, pacpoCTpAaHEHHBIX HA NOHCKHX
OpOCHTeNIbHBIX CHCTEGMaX, KOo3(ubHIMEeHT BOLOOTAAYH H3IMEHHEeTCs oT
0,007 no 0,015 u B cpennem (u3 15 usmepenuit) MoXer GuTh NPHHAT
pasHhM 0,011; ana cpeannx cyriHHKos on cocrasun 0,025, ans
Jerknx — 0,035, IlpupeperHnie Janible CYLWECTHBEHHO HMNMKEe HABECT-
HBIX B Jaurepatype [243].

Ilonpobiioe w3ioxenHe JTH3HMETPHYECKOTD MeTo4a, a4 TaKke oni-
caHHe anmnapatype AJA8 OnpeieteHHdA Xos(pduuuHeHTa BOAOOTIAYH
MoYBO-TpYyHTOR, NpHBeneso B cratee 1. B. Tumenko [54 1. Maa opren-
THPOBOUJILIX PACYCTOB, NMO-BHAHMOMY, MOMHO HCTOJAb30OBATHL NpHOIN-
HeHHble koa{punuentn Bogcornaum [128, 256), npupenewmwme
B Tabn. 6.

TaGawna 6
Koathduupent BOADOTAAMH [L rPYHTOB

Tpyur . i I'pynr M
Tameaste Cyrankkm 0,011 ” INecku cpeanesepuucte | 0,12—0,20
Cpenuye cyrianHym 0,025 [lecka xpynwosepunerme | 0,20—0,30
Jlergue CyrMHimkH 0,035 || ITeckw 0,25—0,35
Cyitecr cpeinhe 0,06—0,08 {| Hapecthaxy Tpewmpona- | 0,01-—0,10

Thig
TMeckw  Tonmosepuacrme | 0,08—0,12
H CYMCCH JeTKHe




2, CYMMAPHOE HCHHAPEHHE

2.1 Ofwue nOAONCERUR

HMenapenne © CeaLCKOXO3AHCTBEHHBIX [OJeH, 2@HATHX pasiny-
HEIMI KYJABTYPEMH, ONpelelseTcs B3auMONEHCTEHEM BHELIHHX H
pEYTPEHHHX (PAKTOPOB pasBHTHA pacrenwit [14, 16, 38, 48, 117—
119, 180, 211, 259, 269]. Tlox BHEIHHMH (aRTOpaMH MOHHMAKTCS
IEEPOMETEOPOIOTHYECKHE YCA0BHS (PAIHAUHOHEBH Oanake, MeTeopo-
JOCHYECKHE 3JEMEHTH! M BJAAXKHOCTh NOYBH), A M0J BHYTPEHHUMH —
HAKOMVIEHHe OpraHHuecKoil MacCH B TNpolecce pocTa, & TaKme HX
KaYeCTEEHHEIE H3MEHENNS B Npolecce PasBHTHA.

M. A. Makcumor {148] yxasuBaeT, 4To c BO3pPAcTOM ¥ pacTEHHH
MEHSTIOTCA KOJAXOMIHO-XHMHYECKHe CBOHCTBZ NpOTONAa3MbLI, B TOM
ycde ee npouunaemccrb. HauGodlee BHICOKOH TPOHHILAEMOCTEIO
offander npoTONJia3Ma caMblX MOJOANX KJeTox. B mporecce crape-
HKA TMPOHHUASMOCTE VMEHMbILAGTCH, B CBA3H ¢ 4YeéM 3aMeLAAeTCA MO-
JABHAHOCTh BOJL B pacTelHHAX, YMEeHBUIaeTcs BOJOOTAAYA KIETOK
H CHHR2CTCH HHTEeHCHBHOCTB Nepexoia Boibl B mapoolpa3sHoe cocTodA-
H{e D MeXKJIeTHREKax, coolllamKxcsa nocpeicTBoM YCTBHIL € aTMO-
chepoit. Tax ocymecTBsercd HeNoCpeAcTBeHHOE BJAHAHHE (asn
PEsBHTHA pacTeHnil Ha nponece POPMHPOBAHHA YPOXKAA H BEIMJHHY
TpaHcnupainun, CTapeHie B HHTEHCHBHOCTD PASBHTHH ONpelendiorcs
GHOJIOTHYECKHMHA CBOHCTBAMH pacTeldil W OTHOCHTCH K YHCTY BHY-
TpEHHUX (aKTOpOB.

TeMmnbsl pasBUTHE M KOJHYECTEO BOAB, PACXOLYEMOHM DACTEHHFMH
s ofecneyeHns HOpMalbHOTo pocTa (MpH NOCTATOMHOM KOJHYECTBE
BJAard B [OYBe), SBNAOTCA NPOTBISHHEM HAaC/eICTBEHHHIX CBOHCTE,
NPHCYLIHX JaHFoMy BHAY, CQOPpMHPOBABIMHXCA B Mpolecce €ro
HCTOPKHYECKOIOo DPA3SBHTHA.

Auanua aurepatypHeix werounuxos [14, 16, 38, 117, 126, 160,
171, 225, 2591 K pesyAbTaToB MHOTOJAETHHX HalmwoAeHWH Ha OnbIT-
IBIX MAOMAAKAX M KONXO3HBIX CeMbCKOX03RHCTBEHHBEIX NOAAX NOKa-
ILBaeT, YTO B TIpefefiaX HMHTEPBATa OT BAaXHOCTH 3aBAfauHz W
10 HUMKEEHA TpaHdus onrHMalbHoro yeaamueuus W, . (mpMsmepHo
70—80% or nanwmedswed Baarcemkocti W, ) ¢ poctom ypomain-
HOCTH pacTeT H Bojonorpebieiive. M uanpotus, ues MEHbIUE BOLO-
norTpebiaeHte Bo/IEICTBHE HEJAOCTATHA BJAarH B IMOYBE, TeM MeHhile
nogygaercd vpoxkail. Cudraercs, 4T0 NOC/AEAHee NPOMCXOLHT B pe-
AYIBTATE VMEHBIIEHHA OOBOAHEHHOCTH ACCHMHIALHOHHOH THaHd A
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MOMHOrO WM YACTHYHOTO 3aKPHITHS YCTBHIL, TO BJAedeT 3a cobof
CHHKEeHHe MHTeHCHBHocTH dorocuuTesa. Ilpu sToM c orpanHucHyieM
HOCTYN/IEHNA BAATN OJHOBPEMEHHO YMEHBIAETCA 1OTOK MHTATENbHEIX
BEHECTB H3 NouBL B pacreHHe. C 3THM CBA3aHO K YMeHblUeHHE 3(idek-
THBHOCTH BHECEHHS yIoOperHni npy HHIKHX NPOLYKTHBHBIX BJIaro-
aafnacax.

Tlpx onTAMAABHEIX BAaro3anacax B nouse QOPMHPOBAHHE YpOKas
He 3aBHCHT OT cyMMapHoro ucnapeHus. OnNTHMaAbHOE YBIajKHEHHE

EMM
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Puc. 21, TpadHK xona RO DPeMEHN 3eMeHTOS BOLHOro Ganadca Ha Opolae-
MHX W HeOpOIIaeMHX 3eMAAX Ba KYKypysaom noae. [Toc. Bocxon., Pocroncrof
ofnacty, 1967 r.

@ — BAATOIATACH Ma opowaesmon {§) ¥ HeopowaeMos (2) noanx; 6 — cyMMapHoe REma-
peEEE Ba opomaemos (I} B wecpowaeson (4} RONAX, TRANCTHPAUNS 3 OPOWAEMOM 15)u

Recpomaenod (6} noaax;: 8 — xospbumnenTa -E'—r- Ha opolmacvoM (7] W HeaDOIbaEMOM

(&) nonsx.

nounbl ofecneuHBaeTCS IBYMA NYTAMH: NMPHMEHEHHEM onpeiesieHHoro
KOMIJIEKCa arpoTeXHHYeCKHX MepONpHATHH Mo HEZKONNEHHIO H coXpa-
HEEHIO BAATH (eCAH HMeeM AeJ0 ¢ HefOJBIIHM JIehHIHTOM BAaTH)
1 opomenyeM (ecii B nouse HabatofaeTcs H0JbLIOH HEA0CTATOR BJarCH),
IIpK ONTHMAALHOM YBAAXKHEHHH MOYBH MpHMEHEHHe YaA0GpeHuh
Haubonee sqpeKTHBHO.

Boanwee nopuiilerie ypoxas LawrT noabop H BuBeleHHE JIOBBIX
COPTOB CEILCKOXO3ANCTBEHHBX KYALTYp. Tax, HOBEIE COPTA MIIEHHIbL
¢0e30cTan», €appopa®», 4«KanKas®» TPH OUTHMaJbLHOM VBIaKHETHH
TIouBH naloT ypoxait 3a 60—80% Goaewe (241, 298] no cpaBrernio
¢ ofpiuneiMi, B CIIDA copT mnweHHIB «refiger 114 OPOLIaeMblX SeManx
B lIPOM3BOACTREHHLIX YCAOBIAX Aact ypoxait 60—65 u/ra [37).
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BaHYIO PONb B Pa3BHTHR PAcTeHHH ¥ (QOPMHPOBAHHH YPOIKAA
urpaer purokauMar [14, 117]. B paspereHHuil noJor pacTHTENb-
nocTH NPOHHKAeT CoJblle COJMHEYNBIX JyueH, 4YTO cnocoOCTBYeT
neperpeny Mo4pbl M pacTenyii ¥ GAaroflapsa yeHIeHHO TYpOylleTHOCTH
BO3AVXa }rcHJIHE_:aETEH BLIITOC YaCTHL, BOOAROIO Mapd, HCNEapHBHIIMXCH
W3 NOYBHE HJAW pacTeHuid. B rycroM TpaBoCToE HHTEHCHBHOCTD BHIHOCA
JaCcTHIL Hﬂpﬂ saMennaeTes, BCJASNACTRHE YEro BAZXHOCTL BO3NYXd
CPeAH PACTCHUR YBEIWURBAETCA, 4 TEMNEPATYPA NOHHMKAETCH. DTHM .
COOTBRTCTEEHHO W ofbACHAETCA TOT (PaKT, YyTO AOMALBAHHE ABJAACTCH
Gogee 3dPexTHBHLIM METOAOM, YeM 1I0BEPXHOCTHOE HIK 1OANCYBRHHOE
opoIIEHYE, TAK KaK oo cnocofCTBYET ne TOABKO YBJAaKHEHHIO TOUBH,
HO M (CMSITMEHUI0 KAMMATA® BHYTDH MOJOrAa PACTEHHH, T. €. COSJAHUID
dutoknumara. Ilpu cyXoBeaAX 5TO HMECT CYIIECTBEHHOE SHAYEHHE [1aMKe
npH ONTHMATLHEOM YBIAMKHEHHH IIOYBEL.

Bocrooduexye HeoCTaTKa BAaru B MOYEE 3a CYET NOJHBOB TpH-
BOJHT, KAK ViK€ OTMEHAJOCh, K OJHNOBDEMEHHOMY POCTY VPOXAHHOCTH
H CYMMapHOro HcHapeHHsf.

Ha puc. 21 ppeactaBien XPOHONOTHYECKHH XOJ JEKAJHLIX BeJIH-
4HH cYMMapHoro Hcnapenus E;, TpaHcnupamuu E., BJaro3anacos

8 noupe W, a TaKkxKe OTHOLIEHHA FT Ha OpOlIaeMBIX H HeopoLIaeMblx
“k

nosisx. Alaaus JaHibIX, IPHBENEHALIX HA rpajHKe, MOKasHBaeT, 4TO
non Bosjeficteuen AsyX nodusos 1—3/VI1 u 24—28/VI 1957 r. cym-
MapHOE HCMapeHHe yBeausmlocs Ha 40—50%, a upojykTHBHOE HA
50—60% . Ypomail KYKypyshl Ha IOJHTHX MNOAAX YBeJHUWICA Ha
70% no cpaBHeHHIO ¢ HeNOJHTHIMH. ClejoBaTefibHO, PacXoj BOJH
Ha eIHHHIY YPOas NpPH OPOLIEEHH CYIECTBEHHO YMENbIIHICH,
[Ipnyem NpHPOCT PACTHTENBHOK MACCH M YpoMKan KACT, Mo-BHAHMOMY,
GeicTpee, UeM YBeJAHYMBARTCH PACXOL BOAEL

Hume paccmatpueaerca Godee poapofHO BAHAHHE OCHOBHBIX
dakTOpcB Ha QOPMAPOBAHHE HCNAPEHHA C PA3JHYHLIX CeIbCKOXO03fH-
CTBEHHBIX KYJLTYD HA OCHOBAHKH aHAMH3a BLILIEYTIOMAHYTHIX 3KCME-
PHMEHTAALHBIX JMAHHBIX,

2.2, Henapenue ¢ pucossix nosei
npu 3amonieHun

B uenasHeM OpOLIOM PHC KYJALTHBHpPOBAJCH IJIaBHBIM obpazoM
B Cpenreli Asun o 1OxuoM Kaszaxcrame. Onplit nokazan, 4ro Ha iore
Eeponefickoit tepputopu CCCP (Cepepuniit Kaskas, Pocrosckan
u AcTpaxauckasd o0JacTH, HOr YKpaHuHo) [0 MoUBEHHO-KJIHMATHYE-
CKHM YCAOBHAM TaKHKe MOXKHO Bo3jeaneaTh puc [90, 191, 234, 270,
2091, B macrosunigee ppeMd B YKA3dHHEIX PaHOHAX KYJALTYp4 3atroll-
JASIEMOr0 pPHCa 3aHUMAeT 3SHAuMTeJbHEIE maomanu. B Gamxaiimes
OyayimeMm MJOMAAH DPHCOBWX IVIaHTAUMi 31ech OyIYT pacIIHpeHst
(191, 234].

CHCTEMATHYECKHE TENVIOBOAHODANAHCOBEE WCCAGIOBAHMA Ha pH-
COBBIX TAAHTALUHAX L0 MOCAENHOro BPCMEHH HE TMpPOBOJHIHCH.
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MmMetotca AHLIL OTAENBHHE 3[TR30IHYECKHE HCCIRI0BAHHH HCNAPEHHA
¢ puca. Briepseie M3yueHHe CYMMapHOro UCNapeHMs C pica Ha Ce-
pepioM Kapkase mavato B. A. Ulymaxkossim (2911, K. Il. IHyma-
koroit 1209), B. B. 3afizeswm 901 u 3. @. Tyankomofi [2351.

B 1958 r. 3KCHIEPHMERTANLILE HCCIENOBAIINA BCETO KOMILIEKCa
3NeMEHTOB BOJIHOIG N Temjoporo GajaHca, B TOM uMCAe H BOADNO-
rpefiienna puca, Mo WALIMM DYKOBOACTBOM HagaTw JlyGOBCKOH
HUTJ1 ITH [268, 270] #a opocuTelbHEX cHcTeMaXx PoCTOBCKOH
oGnactu. B 1967 r. aHalornuHbe WCCAEOBAHMA H2 PHCOBRIX NAdH-
TalKAX paseepHyTh B KOmkHom Kasaxcrame. Oanoll M3 peaeét 3Tux
paGoT sBAANACE Paspalorka METOJMKH W3MCPEHHA M pacuera Hula-
pelHsi ¢ PHCOBOro MNOJs.

B 1958 u 1959 rr. Habmoienys nposeieHbl Ha TEPPHTOPHH 3€pHO-
cosxo3a [loTanonckui, PpaciioflokeEHoro BAOJAL FHIKHEIOHCKOrO
MArucTpaibHOr0 OPOCHTENIbHOIO KaHaja. Pasmep uayvyaesmoro 1noJs
B0 ra. DxcnepuMeHTanpHas miomaika pasmepoM 20X 15 w Obuia

DACAONOKEHA NONTH B LEATPE puccBoro nois, 8 250 M or ero cepeprOl
rpaHmilbl.

-~ B 1961, 1964 u 1965 rr. naGawojeHns npojo/kens xa Hopocal-
KOBCKOM DHCOBOM MacckBe obued naowaawio 1100 ra. xcneprMen-
Taablas niowanka pacnosoxena B 200 M or poctounoro U B 400 M
OT 3anajHOTO Kpaen pHcoporo MaccHpa. Ueku cniauniposaitl. [louss
CYyrJMHHCTRE. B cocTaB nabmofA¢HHil Ha 3KCIEPHMEHTAJALEBIX pHCO-
BERX VY4ACTKaX BXOAMAHM HAGMONENHA 34 CYMMAPHBIM HCNApPEHHEM
¢ MOMOUIBGI0 BOZHMIX HCMApHTeNeH, OcagKamp, NPAMO#, paccesHHOH,
cYMMAPHOM,  OTpaKeHHOH co/HeuyHol pajiHauued, paaHaUuHONHBIM
GanaHCcoM, TEMNEpaTypoil H BJIaKHOCTBIO BO3LYXa, CKOPOCTHIO BETPA
Ha PA3JHYHLIX BRICOTAX, TEMNEPATYPOH BOAB B HCNAPHTENAX H HeKe,
TeMeparypoifl BOALW N NOYBE TOJ) CJI0EM BOAHM, (pasaMH pasBUTHA
pacTeHHit W CTPYKTypoil ypoxas. Kpome Toro mpoBOAWAHCH HadaM0-
JeHHS 3@ NDPHTOKOM M OTTOKCM NOJHBHBIX BOL C MOJaA M MacCcHEea,
34 YPOBHEM TPYHTOBLIX BOX, YPOBHEM BOJbI B YEKE, HEGHABTPALINEH
Bozbl B MOuBY W Ap. OOCUIME BHJ 3KCNEPUMEHTaAbHON njowaiki Ha
PUCOBHIX NOJAAX, TAC pacnoJaraiuch nce Npubopsl a8 HIYUEHWH
CYMMapHOTO HCIl@peHHs, npexcTasien Ha puc, 22, Iloaxoa K nph-
GopaM OCYIIECTBAHJACA MO OTKHAHBIM MOCTHKEM.

[lonoGukfl KOMIJEKE WeeaeaoBanuit npopefer Ha KsblIKYMCKO#
opocuTenbnoi cuereme (IOduwil Kazaxcran). 3aech NMOUBH CEpO3EM-
HElE, MOJA CNJAAHHPOBAHEL.

PesynsTaThl HCCHE10BaRHA HA PHCOBLIX NMONAX OB/ PACCMOTPEHE
s paforax [259, 270]. 31eck ocraHoBHMCA JHIIL HA HEKOTOPHIX Bhl-
BOJAX. _

Kax M cjegosado o#niaTh, OCHOBHA® 4YacTh TEN.1a HAa PHCOBLIX
noasx pacxoiyercs Ha Hcnapepue (pac. 23), a pemEM nociaelnero
onpeejafieTcsi X0JoM pajinaumoHroro Gaaamca. Tak, B 111 nexaie
wioH# 1964 r. (puc. 23 @) pajunanuonnbii GajsaHc COCTaRIsA OKOAO
392 kan/{cm®-cyTkH), HO K CepeiHHe ABTrYCTa OH CHU3HICA A0
300 xaa/{cm®-cyTRH). K KOHUY BEreTalldoOHHOrO NEpHOLA BeJHMHHDL
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paiuannontoro 6alanca ymenbaiwtces u B 111 aexaze aerycra cpea-
HAA ero BeAnduna pasuserca 177 kaja/(eM*-cyTkn). B Koxue centadpa
parnandonHbi Ganadc He npesbiwan 100 kaa/{cm®*.cyrkn). Coot-
BETCTBEHHO H 3aTpartkl Ten/ja Ha ucnapeHne nafawt ot 373 (111 ne-
Kana mions) no 158 kaa/(em®.cyrkn) (II1 nekana asryera).

Bo Bropoft nexale Mions — Hauaje aBrycra, Korjia pHc Haxo-
AWACA B CT2JHH BeiXofa B TpYOKy, 3aTpaTel Tenjga Ha HcnapeHue

Puc, 22, Ofwwmit pea  skcnepuMentadbnofl TennosogmoGanancoeofl miouwaixs
Ha PHCOBOM MoJe.

B Konue wmocTHEa ChpaBa pPaciod0eda TenaotadaNcobafd YCTaHOBKA, CAéBa — Tpajiiants
Hhig l:Tl'_'lﬂ_l-HI: nog ofeHM CcTOpOHAM MOCTHKS PRCACGACHENH NCNapHTEAn ITI[-:L".',;-,
I'TH-3000, xoMOMHNpORAHNME DHCOBME HCMAPHTEAH # HHPHALTPOMOT L.

CYIeCTBEHHO npeBbicHAH (B cpeiHem Ha 40—50 kaa/(cm®-cyTkn)
BENIMYHHY palnanHoHHoro OGanaanca. TypOyaeHTHHI NoTok Tenaa
B 3TOT nepHon OblJ1 HanpaejeH oT aTMocdepsl K MojicTH.aaomeil no-
BEPXHOCTH. AHanoruyHas KapTHHa HaOmoaaJace W B 1965 .
(puc. 23 6).

C macrynaenneM dasel MOJIOUHOI CNIEJOCTH pHea BeJAHYMHE TYPOY-
JAEHTHOIO TENJIONOTOKA NPHHHMAET MOJOXMHTENbHBIH 3HAaK, TaK Kak
TPaHCNHpauHs YMEHbIIAETCH, HCYE33I0T HHBEPCHOHHBIE VCJIOBHA,
rpagHeHT TEMMNEepaTyphl BO3AYXa CTAHOBHTCH MNOJOMHTEILHBIM.

AGCONIOTHLIE 3HAYEHHA TYPOY/EHTHOro TeMJoNOTOKAa MaJbl, 4TO
CBHeTEIbCTBYET O NMOHHAKEHHOM TYPOYAEHTHOM OOMEHE HA1 PHCOBLIM
noaem. Hanpumep, B 111 nexaze mions 1964 r. ou cocrasasaa
—24,3 kaa/(eM® .cyTkn), 7. e. 6% BeaHuHHB pajHalHoHHOrO Gajalca:
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8 | nekage uioas — seero —5,1 Kan/(em®-cyTku), a B 1 jekane ces-
1aA6ps 72,2 Kaa/(cm*-cyTRH), T. €. 38% pajxauHoHHOro Ganamca.

PacueThl MoKa3aaW, yro TYpOyAeETHBI NOTOK Tensa B jHem
Hanpaejes X zemnie. Houwio, KoraarpajueHthl TeMOEpaTypol CTaHO-
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[ woro OGasnauca. Ho-
Bocanxoska, Poc-
topckolt ofnacTH.

4] . - a— 964 r., & —

1965 =, J — pagHa-
" nHodneft Gahame, f —
- SATPRTLd TendAa Ha He-
nagpedy#e, J§ — TEOAO-
RATOR B TOMBEY, 4 -
=200 ! ! 1 | 1 I TYpOYAEHTHER TCRAO-

HiOHb Hrone ABzycm I NOTOX.

BATCA 1IOJOMWUTENBHLIMA, NOTOK Temaa MeHser 3Hak. Takue e
SBACHHA HaGA0lalTcsi Hal BOJAHOH NOBEPXHOCTBIO. IJTO TOBOPHT
O CMATYAIOIIEM BARAHHY BOJHOTO CJIOA HA METEOPOJIOTHIECKHH PekKHM
HaX PHCOBHIM TIoJeM. B nacMypHy morogy TypOyJAeHTHBIH NOTOK
NOJAOKRTENCH,
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[Totok Tenaa B NOYBY B SICHYIO NOTOLY MOJIOMKHTEJAbHL, 4 B nac-
MYPHYIO OTpHUATeAbHLIA. Houblo OH Bcerfia oTpumaTeseH, BCKope
nocae BocXoia COJHUA MeHsieT 3HaK, HO K 16 u CHOBA CTAaHOBHTCA
OTPHUATE/IbHEIM, YTO CBA34HO C NOBLIUIEHHEM HHTEHCHBHOCTH Hcnape-
HHSM B 3TO EPE"MH.

@opmMyaa 445 pacyeTa 3aTPaT TeNnAa Ha Hclapenke METOLOM TenJo-
poro Gajsavca oSHYHO 3aNMHCEBAETCA B CASLYICUEM BH1e(Ka/ (¢M® - MiH):

1+n E‘T

rie Af u Ae — rpajMeHTH TeMNepaTypnl ¥ BJAXKIOCTH BO3jyXa,
BRIUKCJEHIILE TI0 M3MepeHHsM Ha Buicorax 0,56 w 2 m.

Hume npHBooHTcA ONEHKA OTHOCHTEIbHBIX oOWHGOK pacuera
CYMMAPHOTO MCNApeHHd MO VpaBHeHMI0 Tenyloporo Gananca (34).
Omnbxn OblJIH BEYHCASHE N0 fakHeim 1964 r. no dopmye

7= “RHPIH F|+

+l ;e = ae+u,ﬁ4ar ﬂmﬂ)l"‘[ag'-ﬁ:&é:gf }

Ecan npuuasare, uro AR = AP = 0,03 ran/(cm®-muu), A (Af)

= 0,1°, A {(Ag) = 0,1 m6, To OKasmbbBaercs, uYTO OTHOCHTENLHLIE
OINOKH ollpefefleEys Hcenaperwa B AHceupie cpoku (10, 13 #n 16 w),
Kak npaguio, He npesuiaior 20%. B ocranskble cpokH OILMOKR
Gosee sHaunTenbHhie., OnHAKO, €C/IN yuecTh, MT0 HCTIapeHHe B CPOKH 1,
T 194 CYINECTBEHHO MEHBLIE, TO MOXHO CHENaTh 3aKNIOUEHHE, 4TO
Ha OpolaeMbix noadax adcoMoThad ciunOKa onpeleNeslAs HenapeHus
B Te4YEeHHe CYTOK OCTaeTcH HEHIMERHOH H COCTaBJgfeT MpHUMEPHO
0,05—0,10 kan/(cM?- MuB) (NPH 321aHHEX BLIUC BEJHYREAX OUmGOK).
14 aGCoMOTHBIE NOTPEIHOCTH ABAAKOTCH MaKCUMaJibHBIMMU,

Beanunnn cymMMmapuoro Mcnapenus 3a Gojlee 1AHTCABHEE Npo-
MEKYTKH BpeMEeHH ABJAWTCH GoJliee YCTOHUHBLIMH,

ITpusenenine BHBONH GHIR NOATBEpRIEHH pacuetTaMi, BHNOJ-
nenupM A, 1, Bepumnaneim no ganHpim Habaoseruit 1965 r, [50].
Kpome Toro, pacuerbl noKasasH, 410 HHC‘IP'{MEHTH.TII:HH}T olmnbKa
HCMONB3YEMBIX HaMH Ha puce ucnapurenedt ['TH-3000p oxasanack
MEHbIIe, YeM AHAJOTHUYHEN MOrpellHOCTh B ONpefeelinl CYMMAPHOTO
HCNAPEHHH TI0 craijaprHoft MeToaMke remaosore Gananca. B sToM
CMEICNE CYTOYHRIE CYMMEl HCIIAPDEHHA, DITPE.II,E.T['EHHHE 1o HﬂlIﬂpH‘l‘EJ‘IHM
['TH-3000p, ropasio waacxkyuee BeNMUMH, TOAYUCHHLIX METCHOM Tel-
Josoro Gananca.

3 Taba. 7 npHBeAEHE! ACKAHLIC BeJTHYMHHB CYMMAapIIoTO HCMaperus
c puca 3a 1958, 1959, 1961, 1964 u 1965 rr.

s ananusa nanpmx taGauubl cleflyer, 4To B lauadbHbuifl nepHol
BeTeTalHN ¢ MOMeHTa 2aTonenns yekos (I—I11 fekans pions) cymmap-
HOE Henapenne 3a aexkany cocrasngao 70—80 muM, a 3arten, no mepe
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Tabauwnpa 7

[Jexagume BERVWMHHLE CYMMAPHOTO HCRADEHHS ¢ puca (M)
no ucnapureasm FTH-3000p (Humueponcran opocHTeaplas cHcTema
H HoeocankoecKuii pHcosHil MaccHs)

= : 5 c g | &l & 4: “ g | d | #
Hious _ Aurver

I 1 | 923 | 71,6 | 78,2 | 46,7 | 54,8

I 74,9 ?E,Qr l I1 | 66,0 | 75,9 35,7 | b8,6

I | 67,2 | 70,9 | 75,5 | 69,9 | 59,81 111 59,7 30,2 | BE .8
Hioue Cenratips

1 | 52,56 | 66,7 | 77,6 | 58,9 | 65,9 [ ; 62,2

It | 78,1 | 81,7 | 51,8 | 55,3 | 60,1

IIC | 97,0 | 89,5 | 63,0 | 77.7 | 72,9

pocTa pacTeHHd {410 cNOCOGUTBOBANO AATEHEHHIO NOBEPXHOCTH OT
HCMApeHHS), OHO CHUMKAAOCh H B | feKaje HIONA, T. €. B MOMEHT
(Pasbl KVILEHHA — BEIXOZA B TpyOKY, B 1958 u 1964 rr. pPaBEAIOCE
o0—60 MM, B 1959 1 1965 rr. — oxomo 70 MM u TombKo B 1961 r. -
ok0i0 80 mM. B naneHeilimeM BO BCE Tofbl HETEHCHBHOCTD CYMMAp-
FIOTO HCHapeHus MOYTH MOJHOCTBIO ONpPeneNanach XapaKrepoM GHo-
JMIOTHYECKOTO PASBHTHA pHCa. B 3TOT mepuoy HHTEHCHBHOCTD CyMMap-
HOIO MCIaperns ObiCTPO BOSpacTaeT H ywe K KoHuy IIT zexazm
HEOAH M Hadany | nexasel aBrycra, T. €. B (Jasy LBeTeHus pHCa ¥ Ha-
JAHBA 3€PHA JIOCTUraja mMaxkcHMyMa B B 19568 u 1959 rr. cocrasasna
90--97 mminex., a B 1961, 1964 u 1965 rr. oxoao 70—80 MM/AeK.
B mocaenyiomem, no mepe cospeBaHuR pHCa, HHTEHCHBHOCTE CyMmap-
HOT0 HCNApPeHHA OBICTPO YMEHBILAGTCH,

B Taba. 8 npuBefeHHl BeMHYMEE CYMMAapHOro HCTIAPEHHS W Bbl-
COTEI pacTenHii no raszam passuThs pucal aa 1958, 1959, 1961,
1964 u 1965 rr.

Jlarnpie sTOM TA0NAUK VKasHBAIOT HAa BECHMA SHAYHTENLH VIO POib
$asbl pE3BUTHS DACTEHHR B (OPMHPOBAHMHM Henapenusa., Tax, npu
HPOYHX PAaBHLIX YCIOBMAX DBeNHYWHA GHOJOIMYCCKOIO HCNapeHH:
(TPpakCnAPauuH) B KOHUE haskl KOJOWEHHS 1 B (pase UBETEHHA MOMET
CLiTe B 4—35 pas pLile, 4eM B (hazy KyWeHNs WIH CO3peBaHus pHea.

Hanfoabwae penwuHHB cymMMapuoro uenapeHus HaGaionaKTes
B ()a3ul UBETEHNS H MOJIOYHOH cnefocTH. Do NMOATHEPRMAETCH JaHHBIMH
O TPaucinpaiiy puca, BHYHCICHHON N0 PASHOCTH MEXKIY CYMMADHBIM

! Denoaoruieckre mafiuogenus: dasH passHTHA, rycTota, BHCOTZ pacrenui,
CTDYVETYPa Yposana np-um,ml:] HCE BO ECeX HCHapHTeTAX H iHa TPEX ECHTPOSMIBHEX Y¥4a-
LTEEX Ha mogIe.
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Pac. 24. Xoa IcKagHX SenATHH HCOAPEHHA ¢ BogHol no-
BEPXHOCTE HA PHMCOBLHIX TeKax.

} — 196k v, F — I":FTE-I- Ty 8 — 1958 1., 4 — 1965 r,
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Pue. 25, Jexanubie Renuymis TPAHCTHPALHA PHCA,
{=— 19611, 2 — 1964 7., 0 — 1958 ., §— 1065 T,



WemapeHneM H HenapeHdeM ¢ BolHOM nosepxuoctu ' B MCTIAPHTENAX
TTH-3000, ycTaHoBJEHHBIX CPelM PacTeHHH é}éﬁt. 24). Beauunnst
Tpalcnupaniy 3a peck NEpHOJ Beretaunu B 1908 r. cocraguan 66%,
p 1959 — 57%, b 1964 — 43%, a B 1965 — 53% cymmapHoro ucua-
PEHHA,

CesoHnbill X0 TpaHCIHpanKH MO ICKAAHBIM BeJIHYHHAM DPHBCAEH
Ha pHC. 25, OTKYAa BHAMO, YTO TPANCIHPALMA B CHIBHOH CTEMNEHW
3ARHCHT OT OCHOBHEIX METEOpPOJIOrHYEeCKHX SJACMEHTOD H palvduMoH-
Koro Galanca.

Ha puc. 26 DpenctaBjcHbl HHTErpaljipHble KPHBLIE CYMMapHOTO
HCTIApeHHA PHCE, XapaKTepH3yIouHe HHTEHCHBROCTS HApaCTalnda 3T0ro
nponecca B NEpHoj] BereTaliin. 3a Hayajio NMOCTPOSHHA KPHBLIX NIPH-
psta Il nexaira wions. Beawunuaw Henapenus po Il nexage Hions
B 1958, 1964 u 1960 rr. NMpMEATH MO JAlHBM 1I04BEHIEIX HCIIADH-
resiefi, M3 pucyHKa BHAHO, 4TO B 3acyUNIHBHE TOIb (1959 » 1961)
HaO01alHCh Mad0 PATHYAKLIHECS BEMIYHHL CYMMapHOTO Hcnape-
HH$; BAAMHLE 1964 r. OTAHYaeTCd OT OCTANBEBIX H MO BEMHYHHE, H
ne HHTENCHBHOCTH CyMMapHOoro nenapenus; 1958 u 1965 rr. sanumaor
NpOMEXMYTOUNOE [MOJOMKEHHE.

B ra6s. 9 npuBelenbl BeMHYHHE CYMMAapHOTO HCTlapelins | Tpauc-
NNpAKKH (B NPOLEHTAX OT CYMMapHOTO HCIaPedkKi)pHCa 32 NepHol
peretaliii  pactenunit no HomocanlxoBckoMy PHCOBOMY MACCHBY.
3nech we npeicrasieds Aannpe 3. @, Tyaakopoil, koTopsie Gbyin
TONYYeHE MeToIoM HenapuTenell Ha oM ke MaccHBe [2351].

TaSauue 9

CymmapHoc Henapense ¢ puca (vm) na HorocaakoBckom
! PHCOROM MACCHBE

Janane Jlanuue O ey L “EDHE: m”:r ?—_. i
roa TTH 3. @. Tyaswoeoi paa “Titena p:lr::ﬂr
i 901,0 901,0 44
1955 865,5 865,5 b2
1958 7000 778,0 Toe] o
1959 704,7 804,0 e 0
1980 828,0 £28,0 50,9
1961 819,9 769, <L 51
1962 tH.9 i 3
1964 450,0 450,0 43
1965 5220 bad o
Cpennee ey &
o 0,20

! Beanudui Honapesua ¢ BogHOll NOBEDXHOCTH cO BpeMenceM yOHDAOT uelasH-
CHMO OT COCTOAHNA METEOPOJIOTHYECKHX YCAOBHHE, TaK KaK NO Mepe pocTa prca yBemrd-
YiRAETCR 3aTEMCHUE MCnapHTeTed,
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PacxoaeHHs MeMly BeAHYHHAMH CYMMADHOrO HCTIapeHHs, lsMe-
pennbiMi asTopom H Tyaskopoil, coctapaaoT okoao 10%, uto noseo-
JgerT HCUOJAL3CEATE BCC JaNHBE WA ONpCAe/IEHHA CpeilHEMHOTrOAEeT-
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Hronb ABeycm

Pic. 26. Huterpaasibie kxpuphie CyMMapuoro Eclapenin ¢ paca.
§— 1958rF.,2 — 1956 r., 3 — 19681 1, 4 — 19864 1., § — 1966 T.

nefi BeaHuYHnE H Kosd«pHOHEHTa BapHauMH CYMMApPHOIO HCnapeHns
¢ pHea. 3TH NapaMeTpel cocTamIfAlT cooTBeTcTRenHo 744 mMm u 0,20.
Tpancnupauna B cpeilen cocTapianer 51% cyMmapnoro mcnapenwd.
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DJIEMEHTBL TENJAOBOTC Dananca pUCOBHIX HoJsied Ha KabliKyMCKOR
OPOCHTEIBHeH CHCTEME IPEICTaBJCHBEl Ha PHC. 27. Tenncbanavcopasn
NIOMAAKE HAXOUMIACh B LEHTPE PHLOBOIO MaccHBa, Ha PacCTOAHHH
oKoJo 7 KM oT Onuxxadlmero Kpaa noas,

Kax caeiver H3 NMPUBELCHHHIX TpadiHKes, BHYTPHCE3OHHHH XO7
OUHOBNHX 5JeMeRTOB B 00IleM MaJo OTJAHYAETCA OT TAKOBOTO Ha
HosocaikoBeKOM PHCOBOM Maccuse. KonuuecTBeHHBE SHaue€rHs V,
R, B na KsmakyMcrofi opOCHTENbHOH CHeTeme, ocoJeHHO B HIOHe—
wioae, Buime, yveM na Hopocal(KOBCKOM pucopBoM Maccupe. CyTouBhIe
CYMMB IIOTOKA TENAd B TIOYBY M BOJLY Hd PMCOBLIX HeKAaX B CPEMHEM
cocrapastor 10—40 kan/cm?, 1. e. meyee 10% or V; BecHoH MoryT
aoctHrath 200—300 kam/em®.

TypOyAeNTHHE TENJIOHOTOK B NepBOH NOJOBHHE BereTAllHOYHOTC
nepuoid YMeHbIIAeTcsl, JOCTHTraf (B UEPHOA BHXoAa B TPYOKY —
pMMeTHBaHdHe MeTenkd) — 200 xaa/(cm®-cyTKH). 3arteM o BO3pa-
CTaeT € cepentip cenTAlps npHOOPETAET NOJACKHTEIBHOE 3113UeHHE
40—50 kaa/(cm?-cyTkr). BeaelcTBHE MaWX BEJIUHHNH TeIONOTOKA
n NOUBY H OTPHMUATEBHBIX (HANPaBJEHHEX K NOBEPXHOCTH) sHavenyit
TypOYJEHTHOTO TEIVIONOTOKA 3aTPATE TeNJa Na HcnapeHue B cepeinne
pereTalMORHoro neproia B 1967 u 1968 rr. okasaauck Bhlle panda-
uxopnoroe Gananca. BecHoli W OCeHBIO 3aTparhl TEéN.Ja Ha HCnapeHpe
HHMe pagHauMoHHoro Oananca. B uenoM 3a cesod OTHOILEHHE 3THX
nenHYMHE GJHSKO K elHIHUE.

NauHtie No cyMMapHOMY HCNAPEeHHI> H TPAHCTIHPANHH Duia Ha
KapaxyMCKO# opocuTeabHoll crereme npusenenn B taba. 9a. Tparc-
nEpanEA B cpefHeM pasHa 34% CyMMapHoro HCilapeHmsd.

Tatarua Ha

Tpawcnupauus pHca Aa K3naKYMCKOM ODOWAEMOM MACCHBE

CyMMapioe HCnaperHe TpancneEpaLna Tpancoupauus o %
Ton N0 HCIAPATENAM i b 0T SYMMADHOTO
TTH-3000, wmu HCMAPCHNT
1967 1083 483 45
1 968 1044 297 28
1969 1080 376 35
1970 978 265 (27)
R

Cpenreaekallible 3HaueHns KoshuuIeHTa HCNAPEHHA & = 55
=40

o HoBocaaxoscKoMy W K3LITKYMCKOMY DHCOBHIM MaccHBaM MpH-
peiensl B Tabm. 10.

Kak cieayer u3 3Tofi Tab/HLblL, 3aTPaTel Temja Ha HClapeHHe
V = LE Ha ofenx pHCOBHIX CHCTEMax B nepHoi HanboJee aKTHBHOro
pasBHTHA pHca (Rioab—asryct) wa 10—35% npepocxofar pajHa-
nHouHbf Ganakc. B uenoM 3a ce3oH mapamMeTp o Ha o0eHX pPUCOBBIX
cHcteMax OJH30K K e1HHHILE.
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Pac. 27. Xop coctapmaranEx tenaosoro Oanavca Ma PHCOBHX EOIAX,

KsHaxyMcHRA opomaeMuli Maccup, cex <Bocxons.

Pasd palulTHA: & — ApopacTanie, § — DEXOIW, & — EVILEHME, & — TPYOREODA-

HNE, § = BHMETHBAHNE = HBETEUNC, £ — MOROUED-DOCKOBAM CNEAOCTH, M — DDCs

EQOREAR MOIHaM CcOeA0LTh. J — pp,mmmmuuuﬂ fanane, & — ZaTpaTH TEMAa Ma
Honppene, ¥ — TenAoNoToE B uousy, 4§ — TYROYABHTHNA TENJonoTox.,



TaGanuwa 10

CpenHefiexaipe 3HAYEHHA TMapameTpa a = RE—LP
-
0Af PRCOBHX MoAel (N0 JAMALIM SKCHEmHLHOHHRMX HH.E-EHJAE-HHE 'rH) .
Hopocankomia, cnx =Bocxons
FocTtorckor ofnacTh ! UBMECHTCKEA OG0T
Mecang Hexapa Cpeanee
1064 1965 1967 1968
1 0,90 0,70 .80
Mai 11 0,82 0,89 0,86
111 0,91 0,90 0,50
Cpenn. 0,84 0,85 0,84
1 0,91 1,02 1,06 0,99
Hiorb E] 1,06 0,97 0,58 1,00
Il 1,06 0,67 1,08 1,15 1,04
Cpens. (0,95 1,02 1,06 1,01
1 1,04 1,32 1,08 1,29 i,18
Hions 11 1,06 1,28 1,34 1,27 1,24
I11 1,09 0,97 1,35 1,25 1,17
Cpens. 1,06 1,19 1,25 1,27 1,20
1 1,01 1,22 {1.43} 1,11 1,17
ABrycrt 11 0,88 (3,83 1,36 1,16 1,06
111 0,95 1,17 1,20 1,20 1,12
Cpenn. 0,95 1,07 1,32 1,16 1,12
1 0,79 1,02 0,87 0,93
Cenralpe 11 0,89 1,01 0,96
111 0,73 0,82 0,80
Cpenn. 0,58 0,94 0,91
Cpenxee sa AepHOS BereTauqH 1,01 1,04 1,07 1,06 1,04

MpeMengHue B HOMEAIROBKC DOIENulpfca pPUC copTa sAydoeckan 120, =
8 epx eBocxogs — ¥WRPOO,

B saxiiouelnde MOMHO OTMETHTh, YTO OCHOBHEIMH (aKTOpDEMH CyM-
MAPHOrO HCNAapeHHA ¢ pHca SBJAIOTCA pafHAlHOHHBIE Gajakc, TeM-
meparypa i BAaKHOCTh BOSAYXd, 2 Tak#e OHOJoryecKre oco0eHHOCTH
PA3BHTHA pAaCTenHi :

2.3. Hcnapenue ¢ €eapCROX03AUCMBEHRIX n0AEH
npu nepuoludecKitx noausax
I HO HEOPDOWAEMBIX IEMARX

[TepronuuecKoe yBJaxHeHHe NOUBH 3a CYET NOAHBOB HIH JOMAed
ABAASTCA HauGoJee THIHYHBIM BAPHAHNTOM (OPMHPOBAHHA BOAHOTO
peXHMa CeNLCKOX03ANCTBCHEHX NoJiell B CTENHOH W MOJYTyCTHHHOH
sonax. Kak 1pW noluBax, Tak H B pesyjbTate BblajeHHR JOXAeH
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BA4HHOCTE NOYBLL 3M€Ck H3IMEHAeTcA OT BA2KHOCTH 3aBANAHHS
(MAKCHMAIBHOH THTPOCKONHYHOCTH) A0 HaHMeHbueH nosemoil pJa-
FOeMKOCTH.

Haa awanusa yenoBHit GOpMEpPOBaHHA CYMMapHoro HcnapesHus
C Pas’fHYHEIX CeTbCKOXO3AHCTBEHHBIX KYJBTYDP NpH NEepHOTHYECKHX
MOAHBAX H Ha HeOPOWAEMHIX 3eMISX HCNOJAB30BaHH JaHHBE 3KCIe-
PHMCHTAIbHBIX HCC/AENOBAHEH, BEHIMONHAEMBIX HAMH CTALHOHAPHEIM
H SKCHEAHUHOHHEM NYTAMH Ha opollaeMbX 3eMaax Prbuue-3amos-
CKOro BojHoOanaHcoBore yuwactka (¢ 1958 r.)), Ha ONBITHRIX nNogsx
PocroBckod 1 CTaBponofbCKoli  ONEITHO-MeJHOPATHBHEIX  CTAHIN{
¢ 1964 r., » sxcnennuuax I'TH. [Npueaeuess Takxe faHHbe KCe-
PHMEHTANLHBIX HCC/ENOBAHUA CYMMapHOTO HCHAPEHHS C PasJHUHEIX
CENBCHOX03AHCTBEHHRBIX KYJbTYP Ha JECATHNONBHON NOYBEHHO-HCHA-
putennroil naowanke JAIMO (sbinosmsemMex ¢ 1954 r.) M nouseHHo-
HCapuTenbHoR ceTH MhApoMercayxObl, KOTOphe HacTHYHO GRUIR Yike
oGobiern B pabGorax [250, 259, 269].

HeoGX0AAMO OTMETHTL, YTO SKCHEPHMeHTANbHHE HCCIel0BAHMN
CYMMAapHOTO HCHMaPeHHS HA OpOIIAEMBIX 3eMASX OCYILECTBARJINHCE
IapajJIeJbHO TPeMs MeToJaMK: TeMJAOBOro Gajakca, JMHIHMETPOB
n BoAHoro Gananca. CpasHedHe pe3y/IbTATOR H3MePeRH, MOJYIeHHEX
Pa3qHYHBIMH METOJAMH, MOKA3alo, ¥T0 3TH MeTOAb ZAl0T NPHMEpHO
OTHH4AKOBRIE De3YIBTATEL

Huixe paccMarpuBaiores TennoGanaHcosble HaGaiofedus Ha yIo-
MAHYTHIX Yydactiax. Kykypysnoe nose PocTobckoil onHTHO-MeaHO-
PaTHBHOH CTAHIHHE, Ha KOTOpOM B 1965 r. BHINoAHANUCH HCCEN0BAKHS
CYMMApPHOTO HCIIADEHHA, PACIOIOMEHO B HLEHTpe OpoIlaeMoro MacCHeEa
Ha Daraeeckofi opocutesabHoil cuereme v x. Eaxun. [Liomaie noas
45 ra, noBepxXHOCTE POBHAA © HebOABULIHM VEJOHOM C CeBepa Ha kr.
C sauannol ¥ I0XKNOH CTOPON noONs Ha pacerosHuA 1 K NPOXOAAT
KaHa .

B Hayane aerycra 1965 r. cymmapuas paguamis W paguanuodHeI
GanaHc COOTBETCTBEHHO COCTARASIH 540 n 360 kana/(cM® -cyrku),
K ceperie ceHTaA0pA sSHaueHWA HX cHH3uauch 1o 380 w
170 xran/(em® cyren). Ocofento Goapiioe CHHKeljHe Ha0IH0AaN0Ck
B IIT nexane abrycra m nepuox GoablIOro saMyTHEHHS aTMocepsl,
BRHIIBANHOTO THABHEIME Cypami. DpdexkTHBHOE M3IVUelle pacrer
0 Mepe YBEJHUEHHS TEMIEDATYPH [OYBH H PE3KO CHHIKACTCH BO
Bpems notupos (koweu I1 nexanst aprycra) M npu noxonoxanmu (Konen
aerycra). Aanbepo HsMeHAdocs or 16 jo 239%.

KXo cocTaBAAOUIMX TennoBoro Ganatca MpencTapied Ha prc. 28,
3aTpartel Tenaa Ha MCNApeHKe B aBrycre OBJK CYMECTBEHHO MEHBLIE
paiHanHonuEoro Ganakca.

TypOynenTHEIA Terlonorox » nepsoil nodoBHHE aBrycTa COCTaB-
asa okono 30% sarpar Temiia Ha ucnapekHe B o HavaJga noaHBa
OH Aae CpaBHsaCH C BeJnynHon LE u cocraBug 46% panpaunuonsoro
Daaakca, WTO BHS3BaHO CYXOBEEM, COMPOBOMKIABLIMMCS CHIKEHHOM
BAaKHOCTH TNouskl B BepxHeM 30—40-canTHMETPOBOM Cl0€ MOUBEL
A0 YpoBHA BAaXHOCTH 3apsfaHnd. Ilocae nonuea 18/VIII peanuumna
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T}’Pﬁ}’HEHTH{)T{) TENJNIONOTOKA CTANMa YMEHBIUATECA BMeCTe C YMEHbLIE-
HHeM panvauuonkoro Gananca. [locae nonusa 30/VIII B Hauyaze
CeHTAOPA TYPOVAEHTHRIH TeIIONMOTOK HMET OTpHUATeAbRH 3HaK,
paanauMoHHBI GajaHc CTan pactH, 3aTpaTkl TemJa Ha HcnapeHne
OKasajiich jaXe BbllDe BeAHYHHB R, 4To OBLIO CBSi3aHO C NMPHTOKOM
XOJIORHOrO H BJAAMHOTO BO3JYXA M OTCYTCTBHeM Berpa. B nocheny-
lollleM BO3AYX cMewanacs ¢ Gojee TENAHM H CYXHM, H TYpOyJReHTHEI}
TEMJIONOTOK CTall CHOBA BO3PacTaTh.

IMotok Tensa B NMOYBY Ha NPOTAMKEHAW BCETO nepuoia MMe] Mo-
NOXHTEJBHEIA 3HaX, Ho He npeenmian 30 kan/(cM®-cyrxm), T. e.

xan/icsm '?;:ymru}
S00

200 ——
FPrc. 28, Tpapux xoma cocTaRafKUIHX

TeoBoro OGanawca, Kyrypy3soe noixe
MC, 1965 r.

[ = pagHaOHOHHKA =0adaRe, 2 — JaTparhl

TenAa »a WeNaperHe, J — TENACNOTOK D 4

HQIBY, 4 — T¥plynenTnuft TenhonoroK. dazu

Pa3oNTHA; uBETeNHE — G—IE/VIII, Monog- V 3

RaR cOoefloeTh — 16/VIIl=G/FX, oOcKOopam
cnesocTe — 61 X—233/1X. -100

A&ayem CenmAalps

10% pamuaunonsoro GanaHca; B XoHlle NMepHOAa OH CTaJ oTpHLA-
TEA BN BIM.

B 1966 r. ucesenopaius cyMMapHOro HCIAPeHHS METOAOM Temo-
Boro OasaHca NPoBOAKJAMCE Ha noaax (CTaBpono/bLCKoi OMBITHO-
MenHopaTHeHoH craving (COMC), r. HMsobuaenbil, 3aHATEX 03HMO
noienrued B KYKypysoii. Ofa noss poBHBE ¢ He3HAYHTENBHBIM VKO-
HOM, OKOHTYpeHilble KaHa/laMH, HaXoMATCA B LEHTPE OopoillaeMoro
maccuga. IHa osumofi mueHune GBI TONBKO BAATO3ADANKOBEH NOMHUE,
4 Ha KYKYpy3e JAaBajHCh BEreTallHOHHbIE TOJHBH.

Ce30HHOM H3MEHEeHHHM NMpPAMOH CyMMapHOH paixauHu M paina-
EOHHOro GasaHca Ha noJie, 3aHATOM O3HMON MIDEHHUEH, He MMeeTCH
IABHOTO X0Ad. 3aMeTHOe YMEHbIUEHNEe KOMIOHEHTOB PaiHallHOHHOTO
Gananca B KOHLE Mas M SHAYHTENbHOE YMEHBIIEHHE B cepelliie HIOH:
OBUIO BHI3BAHO YBeaWueHHeM o0aagnocrd. HekoTopoe H3MeHeHHe
S(QMEXTHBHOTO H3NYYEHHS B cepefnEe HIOHS GBJIO BHI3BAHO CHIBHBIM:
noxXojoiaHHeM, KOTOPOE CONPOBOMAAJNOCE CYIIECTBEHHHM MaleHHeM.
TEMMEpPaTyphl NOBEPXHOCTH NOYEH. ANsGeno HaMeHanoch oT 12 1o 21%.

Ha kyxypysHoM none mpamasi, cymmapHasn pajaMauys H pafua-
UHOHHHIH Oasauc umelT HanGosbuile 3HAUEHHA B CepeliHEe HIONA W
Hauaje aBrycra, 4To o6bAcHAercs npeobaalaHueM HcHoll NOTOMH,
B Kohue mions W Hauwaze aprvera Ha npoie GBI NPOH3BEIEH NMONMB,
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4TO Cnocof6CTROBa/N0 B HEKOTOpOil Mepe MOBHIEHH pPaiHallMollHOro
Ganauca, DbhexTHBHOE H3NYUEHUHE H OTPaKEHHAA PAJHAUMA B ONU-
CHBAEMDIH NEpPHONL {HIOJIb-—-ABrYCT) MHIMEHMJIHCh He3HAYHTeNbHO.
Anvbeno xoneGanock B npenenax 17—22%.

weaf{eamioymua)
400

200

200 =
Mait Hrowue
a /] g 2 :
“00 —_—
5 -*"'“‘*-,H {,"h\
k. ‘-‘---"Mﬂ !‘ ;
/! e, \
FE f'h '\N"—r e —_—— z H
0 —*—*'—"\l"ﬂ‘“'"f‘_‘*-' "‘":“21(%_
P e T ' |
L "'\./ ~7 |
-200
__ Hmame Afzyem Cenmatioe)
EAENEREIN g ) & | 3 -3

Puc. 29, 'pabuky x0ia cpeiiencTaAKmx BeAlIHI COCTADIONTHX Ten1osoro Gahance
Ha NOARX, 3aUATHX 03uMof nmennded (A) u kyxypysofl (5). Cox «Haobaasrencuvis,
Crasponoasckore kpagf, 1966 r.

Paibkl PAaIBHTES OXHMOR NMIMEHEUE: 8 — KoJdoiderne, & — DBcTeHHEe, § — MOOTOYHO-BOCKOBAR
CORNOCTE, & = OOANAR CTEAOCTE. DA3K PAARNTRAR KYKYPY2EM: 2 — |7-# ader, § — ofpascpanre
MNOY9aTEOR, & — [B-A AMCT, @ — BEMETHBEARHC METEAKH, § — UBETCHHE, ¢ — MOJOYHZA CHET0CTE,
M — MOAGNHO-BOCKOBAR CHANOCTH, § — BOCHOBAR CMENOCTL. J — pagvagHogus® danpHe, § —
JaTPaTe TENMa HA HCMApeHHe, J — TYPOYNOHTHBA TeTNOUOTOK,  — TEnAOOTOX B NOURY.

X0l cocTapAfolKEX TemioBoro Ganadca Ha noaax COMC, saus-
ThIX 03HMOII MueEHNeR H KYRYpy3oii B 1966 r., npescrasien Ha pre. 29,
B navane nabmonenuit (11 xexkana mas) satpaTsl Tenia Ha ucnapenme
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l1a 03HMOH NilieHHle COBNAfaIM C BEIHYRHOMA palHalionHoro Gananca;
TYpOYAenTHE] TENIONOTOK BMe/ OTpHIaTeNbuni 3Hax. [To Mepe Bbi-
CHIXaHH® BEPXHETo CJOf NouBbl BeinuHHA LE peiko yMeHmbuwajzack
n B LT nexane mas pasHanace 210 xan/(cM?.cyrku), 1. e. okoso 70%
papHaiiorroro Oanauca; TYPOYJEHTHHIA TENJONOTOK MpeBHICH
90 xan/(cm®-cyTky). B KoHlle Masi BeAMYMHBl PaAHaHOHKOTO BajlaHca
W 3aTpar Teilfa Ha HCnapeHHe cocTaBAsAk okono 360 kaa/(cM?® - cyTky),
TYPOYJEHTHEIA TeNJONOTOK TOCHe JAOXAA, BHNABIEro B CepeilHe
11T fekans mas, cTAl MOHUXKATHCH H B KOHDE MECHILA AOCTHI HYJA.
B wagane I gexanhl HIOHS MOX0J01anc, BHINAME AONIK, BeXHUHHLI
pajianroiHOro Ganakca M 3aTpaT TenNMa Ha HCMAPEHHE CHU3HJIKCH
no 100 xkan/(cM® -cyTkH), BennuHHA TYPOYJEHTHOrO TENJONOTOKA CO-
crapaana 10—20 kanf(cm? -cyrxn). Onxaxo B konue Il nexaas mions
PanHanHOHHEHA Oafaic H SaTPatHl Tensaa Ha HCNapeHMe PE3KO To-
BEICH/IHCD, HAYaJM0Ch HHTEHCHBHOE BHICHIXAHHE MOYBLI, BJAXKHOCTH
KOTOpof B BepxHeM 30-caHTHMETDOBOM C/IOE K KORILY HIOHS CHHSH-
Jach [0 HHMKHEro OnTHMYMA, T.e. cocTaeaana 75% HauMeEbmeil
BJAroeMKoCTH. BeauydHa TypOyJMeNTHOTO TenJoNoTOoKa NOBHICHAACH
no 160 xaa/(cm*®-cyrku), cocraup 40% paznauroHHoro Ganamca.

B wione rennobanancosble HaGllofenHs OHAH nepeHecens Ha
PALOM PACTOJNOMEHHOE KYKYpY3Hoe noye. Bech BererauMoHHLIE Ite-
PHOA KYKYPY3bl, HaYHHAfd ¢ KOHLA HICHA, OB 3acylU/NBHM, npo-
AYKTHBHBIE BJIArO3AMNACH B BEDXHEM CJI0€ HA HeNOJABaEMEIX YYacTRKax
OblIH GAHSKH K HYJNI0; Ha 0pollaeMbiX YYacTKax PeXXHMM BJAaXHOCTH
NOYBH MOJIHOCTBHI) ONPENE/ANCS PEXHMOM MOJHBOB. B cBA3E ¢ STHM
BEIHUKHHA TYpOYJIEHTHOTO TEOJIONOTOKZ Ha OpPOLIAEMOM yuacTke
(cm. pre. 29 I]) xonebanack B 3aBHCHMOCTH OT W3MEHEHHS BJaroaa-
nacos. [locae nonHBOB BeJHYHHA TYPOYACHTHOTO NMOTOKa 6B BIHAKE
K HYJi0, 4 B MEXNOJUBHEE NEePHOAB, KOTAAa MOYBa NpOCKIXaNa, 3Ha-
yeHue ee nopuiagoce Ao 120 xaa/(cm?-cyTku), uro cocrapasao 37 %
panuaudoHuoro Gananca. B Wiole B aBrycTe 3aTpath TenJsa Ha Hcna-
peHHe Ha KYKYPY3HOM node GBIAH HHMe paidalHOHHOTO Oajanca.

CPOKH [OMHBOBP 3aTpaThl TEMJa Ha HCnapeHHe nprGanKaIHCh
K pajHanuoHHOMY OajaHcy.

Tennonorok B NoYBy Ha NOJMAX, 3aHATHX 03HMON nmenpueli n
KYKYpY3o0ii, BCe BpeMs HMeJ [ONOXHTENbHBII 3HAK B lie npepbitian 7%
pafiHaillHoHHoTo OanaHca.

Taxum o6pasoM, HecMOTPS Ha XOAOAMBIH W AOMAJNHBEE mepHol
B Mae H HIOHE, pacnpeaesieHHe 3/eMeHTOB TeIJioBora Gajdakca Ha
03HMOM NIIeHHUE B CHALHON CTeNneHH SaBHCENI0 0T KodebaHHil Baa-
HOCTH IIOYBH! B BepXHEM clioe. B sacylHBbIl NepHol HIOAS ¥ aBTyeTa
pacnpenenenue s/eMeHTOB Tem/ioBoro DajlaHca Ha KYKypyae 3apuce/lo
OT pexHMa no/ineos. Hamenenwe napamerpa a no ¢asam pasputis
pacTeHHH npeicragsedo B taba. 11,

Ilo nanusiv weenenosaknii O, [1. Poxanckoit {208 |, BunosgenHux
B 1991 r. Ha DHresbecKol oNbITHO-Me/HOPATHEHOH cTakukk * (AOMC),

' Hecaegonanka npoBoiknice Ha NOAAX, SanuTWX APoECH nmeRAued.
i H]



Tataupa 11

E
SHANEHHE NapaMeTpa o = R_T N0 JeKagHWM HHTePBAAaM BpeMeHy
0=y
AAR KYEYDY3R H O3HMON NIUEHHOL N0 QAHHBM TendoGamaHcoRbIX

Habawaenwi
L 0 :
mienmta | JVRYPYSZ wema | (KVEvRYas
Nexaza fé:.:lb}]-::iltflf]-} . Haohnabimf) dexana é;ﬂh]';f‘rﬁ‘} r. Haodnneuum)
1866 r, 1965 r. 1966 r, 1966 r. 1965 r. | 1966 r,
Mai f Asryer
II1 | 078 | I 0,78 0,590
Hrons 1T 0,59 0,88
I | 0,94 | 111 0,63 0,88
I1 0,85
Cpeanee 0,67 0,89
Hwaw
Ceurafipn
I 0,78
Il 0,87 1,14
11 0,72
Cpentree 0,79 _

BCE Teilo, o0ycloBJeHHOE coOJNHeuHoH paananHeff, ROFIOUEHAON
AeATCALHOH MOBEPXHOCTHD HA HEOPOWIAEMOM MOJE NpPH VBAAKHEHAN
MouBH, GAH3KOM K BJNKHOCTH 3aBANAHHH, PACKOLOBAJOCH IJIABHBIM
ofpazoM Ha TypOyMeHTHbA OITOK B Bo3ayX (85% panuaumoHHOro
Ganauca). Henapenwne cocrasiano scero 0,5 MM B cyTky. Tlo gammpid
HAaWHX HaOMIOAEHUA 3a SneMenTaMH Temacsoro Ganawca B JTMO,
Ha HeopoilaeMblx 3eMAAX Mofo0Hoe COOTHOWEHHE TYpOYNeHTHOro
TEIONOTOKA U PalHaUMOHHOro Gajadca TPOHCXOAHT B MepHONL
Bererauuu Kaxase 5—6 ger w3 10, yro XxapaKTepHo A8 3aCYILIHBRIX
creneii jora ETC. CopepiierHo HHoe pacnpeie/esne cocTaBIMIOMINX
TEMTOBOIrD GanaHca OTMeuaaoch Ha HegpolUAeMblX MOJAX BO BAAMKILIES
roibl (8 1952 r. na 30MC [208) u & 1958 u 1964 rr. B JI["MO).

[lodTd Mo KoHUA WIONA 3aTPaTH TeN/a HA HCHAPEHME B 5TH rojs
HpeBbllIaAH BedMUHHY palHandoHHoro GadaHca. JTo oObsCHAeTCA
AOCTYIIJIENNHEM UAONOMHHETENABHO'D Tentda ¢ BO3NVXA 1A [oJie 3a cyer
TYPOYJEHTHOTO TENAONOTOKA. B nocienyiomem npuTOX Tenia B noys ¥
CMEHHJICA OTTOKOM W3 Hee B aTMocdepy, H yiKe B Hadaje HoJA Typ-
Gy/IeHTHBIH TemyonoToK B aTMocdepy cocTaBasa oxoso 50% paaua-
LHOHHOTE GanaHca, a K KOHIY MO N0 Mepe HPOCHIXAaHHA [OUBHE -—
TOAbKO OKolo 5%. TaksM ofpasoM, Xapakrep pacnpeiefieHHst 3.e-
MERTOB TenJoROro fasatica ¢ Hayada Hwoas NPHGIH3KICA X pacnpe/ie-
JelHK, HaOmapIieMyesl B 3aCVULTHBEE TOMNA.
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Ha opowaemom noae 30OMC, no nanuum Poxanckofi, B 1951 za-
CYILUIHBOM H 1952 veaamHeHHOM rofax pacnpeieneHie coCTapJialounx
TenaoBoro OGanalca OblJI0 NpHMEPHO OAHHAKOBRM, Xotd B 1951 r.
HecMOTpA Ha JOBOALHO 4acThie, HO ¢ Majcii Hopmofi (oxkomo 40 mm)
oAHBLl HAOGMIORANCA HEeROoCTATOK Baard Jind pactesui. [Ipm stom
ACHO BHAHO, YTO B MOMEHT HeJOCTATKa Biard Mexdly nogrpami B 1951 1,
Bo3pacraid TYpOVIeHTHHE TenjdonoTok B atMmocdepy. 3amerHm, uTo
TeNJIONOTOK B MOYBY KAK Ha OpOlUaeMblX, TAK M HAa HeOpoILaeMbIX
noasax J0MC g 1951 n 1952 ri. Ob NOJOMHTEABREM ¥ B o0lEM He
npeesviiuan 10% paznpansonnoro Ganadca.

3arparbl Tenja Ha RCNapeHHe Ha HEOPOMAeMOM YUYACTKC MOYTH
BCerjia MeHolie (HHorla B 2 pasa), yem Ha opowtaemom [209, 259].
BeaencTsie pe3sKoro pasiHuyHMa B rycToTe TPABOCTOf BEHYWHA TpO-
HURAKLER K MOBEDXHOCTH MOYBH pajMallHH Ha YYacTHe ¢ BJ4TO3a-
PALKOBEM MONHBOM cocTapaana 13—17%, a Ha Kourpose toxonuna
no 53% cymMmapHOR pasxamns, npuxoddiedt K nopepxHoct. HeeMorps
Ha 3T0, BEIHYHIA TENNOBOTO NOTOKA B NOYBY HA NOJHBHOM H KOHTPOJb-
nom vuacTkax Outla npakrtiueckd oanHaxoBa (10—13% seanuunm
panraudodroro Ganauca). Ha nosHBHOM yuacTKe BeJHYHHA 3aTpar
TellJ1a Ha HCMapeHHe B HavyaJibHble (haski pasBUTHA paciehuit o dasu
usetendd coctapifaa 80—82% panuannonHoro Oananca; BHocCTeN-
CTBUH, N0 Mepe BHICHIXaHHA MOYBH!, oHa yMeHbilanack 1o 30—40%,
T. €. paBHAJach 3aTparaM Telsa Ha ReopomaemoM ygactke. TypGy-
AEHTHBEIA OTTOK TeNJida Ha opolldeMoM ydacTKe Ao dasbl MOJOYHOH
cnenocti paseaaca 8%, a B nocaenyioueM (no Mepe CHHREHHA BJ1aM-
HOCTH TMOYBH A0 BAaXMHOCTH 3aBAnaduf) oH JoctHraa 50—60%
PAAHAULHOHHOTO ﬁﬂﬂﬂl{{lﬂ.

Ha weopowlaemMoM yuacTKe BelHuHHa TypOVAeHTHOrO OTTOKa
Opina HeOOJIbLLIOH TOMBKO B HAYAABRHKER nepHon BereTalEH, 3aTeM
veenuynnace jJo 30%, a B xouue nocturna 80% panmandoHHoro
Oanamca.

Hutepecyble JlaiHble N0 pacnpejejeHREl) 3JeMEHTOR TENJI0BOTO
Ganakca Obwin noayvenn C. B. Hepnuewim, 1. JI. PoseHmtoxom,
M. T, Canoarom [170), M. I'. Ganosnom n H. A. Mocnerko [221]
Ha opowWwaeMex noasx AaraiicKolt rocviapcreeHHOH JecozawMTHOM
craitan (ATJIOC), pacnonowennoii 8 Kyaynarackol crenn. HMame-
PEHHA CYTOUHBIX BeIHYHH SAeMeHToB Temjloporo Galadca npoH3BO-
JAHMAHCE ¢ nomowbio rennobanancorpada [170, 2211].

ABTHPH IIOKa3aJd, 4TO Nnocjae MNOJAHBOB 3AaMeTHO YBERJAHNYMHBAKTCH
BeTHYHEB pannailnoHHoro fanauca (1a 10%) 1 sarpar Tensia Ha ucna-
penue {8 2,5 pa3a). Yseanucune pagkanuorisoro Hajanca oHR oGbsic-
HAKT yMeHbIUeHHeM anbbeio, MPHBOASUIEM K YBEJHUYEHHID NOrJIoMeH-
HOH KOPOTKOBOJIHOBOH panrauui. CHuxKenHe TeMueparypsl NOACTH-
JIIEllﬂI].I.EFl NCBEPXHOCTH H NOBLILLIEHHE BMAaMXKHOCTH BERXHETO CJOHA MNOYBH
H Bo3nyXa OpHBOAHT K YMEHBILEHHID sddeRTHEHOrO H3AYUYEHHS.
Ilocne monuBa YMEHBLIAETCH BeJHYEHA TYPOYAeNTHOro TenJjonoToKa
B noupy (B 2—2,5 pasa), COCTABNAIOMErD MEXKILY NOAHBAMH OKOJO
40% pasuauHoddoro Gaidanca. TeuJaonotox B mMOuBY H3aMeNseTCs

93



Ma/jo: nocie NCJIHBOB M 33 BECH MepHOA OH He npepbiaer 5—8%
paaHaumoHnoro GaaaHca.

Ha puc. 30 mpencrapleHa 3aBHCHMOCTh BeJHYHH CyMMapHoro
HCrmapeliia OT pafHalHoHHoro OajaHca Ha opoulaeMblX H Heopowae-
MHX 3eMNAX, MOCTPOSHHAN MO JaHHEIM FalLHX HAGMONeHHA. VY rnoBoil
Ko3(pUIMenT JHHUH CBASH A OPOLIAEMHIX 3eMe/b PABCH MPHMEPHO
0,013, T. e. Ha HMcnapenude B cpeAneM pacxoayercs oxono 80% no-
crynawoero Ha noje tensa. OcraapHoe Teno HAET Ha Harpepaline
no4YBH ¥ mpHscMHoro ciof Boanyxa. Jlaa Kyayuae [170] na nena_
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perne pacxoayercs 53% nocrynaroniero Ha node Tenaa. JLas Apyrux
pafioHoB M YCJOBEI yrjioBoifl KOSPOHUBEAT MOXeT MEHATRCS B IIHPO-
KHX npejieiax, CHIKAACh Ha HeopomiaeMeix semisix o 10% u menee.
Takum ofpasoM, JAA OTJeNBHBIX HNTEPBANOB BpeMeHHN CyMMapHoe
MCIApeHHe MOXET 3HauHTeibHO OTAHYATRCA OT CBOENO CPEANero sHa-
YeHHS, YTO ONPEfeNnercss PEMHMOM YEBJAMHEHH: NOYBH (0OCanxoB
WJIH TIOAHEOB), 4 TaKXe COCTOSIHHEM Morofikl. B ycloBHAX npeleb-
HOTO YRJAMHEHHs MOBEPXHOCTH BEAHuUHHa o GJAMSKA K ellHHLE,
a NPH AIBEKUHH TEMIa MOXET Jaxe MpeskIllaTh.

B 1967—1970 rr. Hamp GHJIH NpoBefeHtbl TenobanaHcoBse HeCe-
nosanus Ha TalacckoM (caxapHas cBekaa) H Apbich-TyPKeCTAHCKOM
(XNOMYATHHK) OpolIaéMBIX MacCHBax.

Ha TanacckoM OpOUIAEMOM MACCHEE ONBITHBLIE MOJA HAXOIATCSH
BHYTPH KPYNHOTO OPOLI@EMOTC MaccuBa, BOAKSH TIOC. HopoupaHoBKa
H AK-Kus,

Ha Aprce-TypkecTanckomM MACCHEC OMBITHEE NOJASA PACNONOKEHE
p6ausk noc. Crapufi Mxan W naxofstcn Moi BAERAHHEM BETPOB,
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AYVIOLIHX H3 NYCTBIHHEX PAHOHOB B HANpaBAeHHH, HEPRNeHAHKYIADHOM
K BHTSIHYTOMY BAOJIb AOJHHB p. CeHpllapbH OpowIaeMOMY MacCHBY.

Ha pue. 31 B kauecyse npumepa mpeacrabiens rpabuky cpenne-
NeHTaAHLX BeJHYHH COCTAaBAAIOLIHX TenJoBoro 0afnaHca M BJarosa-
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Prc. 31. Mpadwukn xona cpefEeneRaliitX BCAMYRM COCTABAAIMMEX Tel-
NoBoro GanaHca wa noasx Apeick-TypEecTancKoro MaccHps, SaHATHX
xacnqariEkoM (A), B Tanacckoro opollaeMOre MaccHea, 3anfTHX Ca-
xapHofl cexnci (5), 1963 r.
Paibl paypETHR XACNYOTHHKE: 4 — MNOCED — BCXOAM; 6 — BEXOAM,. & — NEp-
BEA AMET, 2 —TPETHER AHCT, § — NOTHAE AWMCT, ¢ — OYTOHHIZUHA, W — URETEs
FHE, & — DACKPHTHE KopoGowex — YOopKa ypoman; $ask pasauTHA caxapuoft
CBCKNIL: @ — NOCeE—BCXonN, § — BCXOAM — Deppaf Napa NHCTEED, # — Oep-
Ban Napa AHCTLER — NATHA AMCT, 2 — NUTHA JUCT — YTOMUEHME KOpum, § —
YTOAUEN e EOPHH — CMMHEHHE B PAfaX, ¢ — CMLEKAlIME B PASEX — CMEIHZ-
e MERMAYDRARA, 5 — CMUKanHE MemOVpAgwfi — yOopwa. J — pagwanmon-
HeA Gafmadc, & = IaTpaTm TeNAa WA HCnapeHse, § = TenAomoToR B MOTBY,
4 — tVpOyAeHTURA TRIAGNOTOR:

nacoe B BepXHEM METPOBOM CJOE NMoubkl Ha NOAAX, 3AHATLIX XJOH-
YaTHHKOM M caxapHofi ceeksofi B 1968 r. Kak cnenyer mz anajmnza
rpadHKOB, 3aTpaThl TemJa Ha MOJRX, 3aHATHIX caxapholl cBekJo#,
B 1968 r. ¢ Kouua Man o Hauasaa ceHTROpA OblH Gosblie pasiHallHoOH-
Horo GanaHca, YTO CBHAETENLCTEYET 0 BLICOKOM H CTaGHJILHOM YBJIAM-
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HEHHE Tioups. B apyrae roabl BennutBel LE ONHSKH K patHallHOHHOMY
OanaHcy.

INoTox Tenga B NoYBY B TeyeHHe NepHola BEreTaudH Mal ¥ He
npepocxoant 10% R. Typ6ynenTHeill Tenaoobmen B 1968—1969 rr.
OBl XOpOoWQ BHpPameH H HMeR OFPHUATEABHBIE 3HAK, [AoCTHrad
B mose—abrycre 100 kan/{em?® - cyrxu). BecHoli n ocelrio TypOy.aenT-
HHIA TenJonoTok Bospactan Ao 50 wan/(cm®-cyriu).

B 1967 r. B cBASH ¢ PeIlKHMH NOJKBAMH TYpOVIeHTHHE Tennono-
TOK FKMed HeYCTOHYHBHE SHaK.

3HaueHEe papaMeTpa o = i
pa P Ry — Py

X0z, focturan B aktupsuie dgaaw 1,27—1,10, 1 3aBHCHT OT CTeneHy
YBAAKHEHIIOCTH [OYBH, BO3pacras CAHOBpeMeHHO ¢ Hel (raba. 12).

Ha x1onxosoM roJje noToK Tennaa p TOYBY B TEUERHE BCEro NepHOjia
BereTanny B cpellem coctapnger 3—5% (Be npesennaa 10%) paana-
LHOHHOrO OajaHca.

TypOvaeHTHEHE Telaoo0MeH E NepBoH NOJOBENE BereTaliHOHHOTO
nepuofa (1o CEepPEiMNB MIOJAA)} UMEeT MOJ0MHTEABHBIA 3HAK, T. e.
Hanpapled OT NMOBEPXHOCTH 10/A. BeJHuHHa €ro CRIBHO KoaebieTcs
ot 50 10 100 kaa/(cm® -cyTrn). B sror nepHeod paanauuonHuil GaaaHe
NPEeBOCXOAUT 3aTpaThl Temsia Ha ucnapeHMe. B Konue Hs—Hauane
aBryera (nepHold Hanbosee aKTHBHOTO PA3BMTHA pacieHWR) saTpathl
Ten1a Ha UclaperHe nNpesocXOfAT pajlHalHoHBEHA Gaaanc Ha 10—30%
3a cueT JONCAHUTENBHOTC MPHTOHA FTYPOYJEHTHOTO Temaa K NMoBepx-
NOCTH XJ0MKOBOTO TOJIA.

OOH4I0 B 3TOT NEPHOA Ha nose HabnloaaeTcs HHBepCHA TeMnepa-
TYpH H GoNbIUHe TPaABeHTEl BAAMHOCTH Bo3ayxa '. B ceHTsbpe Typ-
GyaeHTHERE ofMeH CHORA npvaﬁp&‘rae‘r nu.ilml{HTeanHﬁ 3HaK B B Cpel-
HeM papHAerca 30 xaa/{cwm? -cyTxu). BenHunHul HCMapeEHd B aKTHs-
HEe (paznl (UBeTeHHe—pacKphTHe KopoGouek) goctarawr 00—
25 MM/CYTKH.

Xol CYMMapHOre HCnapeHHf B IENOM 3aBHCHT OT VRJAAmHENHs
NOYBH; NPH VBeJHYEHHH TOCAeAHel [ocse noMHpa HemapeHue ob6RYHO
BO3pacTaeT. Xoj AeKaAHbX EE.]‘]HT-[HE nmapaMerpa o XapaKTepH3yer
H3MeHelHe BJAaro3anacoB H a3BATHA pacTeHnii (cM. taba. 12).

Mo aanaem B. K. I“a:p‘jpﬂﬂa l] 66 ], TeNJONOTOK B NOYBY Ha X.a0M-,
KoBoMm none (B 3oHe Kapakymckoro Kawana uM. B. M. Jlenuna) me
npepbliiacT B cpeaHeM 3—5% paavanuoHHoro Ganauca. TypGyaent-
HBI TEMJONOTOK ¢ KOHLA HIOHA 10 Hagajga ceHTa0pA HMeer oTpHLa-
TeNILHH 3HAK, T. €. HanpapNeH K moBepXHocTH noasi. [lapamerp @
TAKMe H3MeHseTcd B SHauHTenpuux npejeaax (0,3—2,0) v cuarpko
3aBHCHT oT (a3 paspHTHA pAaCcTeHHH H H3MEHEeHWA BJAarosanacos
B NOYBeE,

Ha HeopoliaeMBiX celbCKOXO3AHCTBEHHBIX MOAAX POJIL BIAMKHOCTH
noyssl B QOPMHPOBEHHH CYMMaPHOFO HeMapeHHa NPpoABAfeTcA B GOMb-

HMEeeT BHEIPAMKEHHEIM CesoHHEH

1 B nogofuple MEPHOAW CYMLECTEYHINAS METOANKA rpagHeHTHHER nalaiofeuud,
RO-BHAUMOMY, He NOAHOCTHIO OTPAXcaeT 3aTPaTh TEN1a Ha TYPOVIeRTHESE TenhociMen,
9T BJAHAET Ha TOYHOCTh ONPEJedenHd CyMMapHOro HonapeHHd.
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NexanHeple 3HAYEHHN NapaMcTpd i =

TaGanwmnma 12

E

lon

Henb

Hiuaas

w | ow

I !1]\1“

Aprices- TyprecTaHCKHI OpoWaeMLii M2cCHB (nose, 3AHATOS XNONYEATHHEOM)

1967 .86 | 0,84 | 0,97
| U6 0,68 | 0,79 | 0,64 | 0,73 | 0,78 | 0,73 | 0,67 | 1,00 | 0,91
1909 0,61 | 0,60 | 0,93
1570 :
Cpean. 068 10,79 | 064 | 073078073071 081 0%
AsFyeT CenTatps Oxradpe
Toz
I 11 1l 1 1 I I
1967 1,12 | 0,97 1,08 0,99 | 0,60 0,58
1968 1,12 | 1,08 0,99 0,84 | 0,67 0,67
1965 1,02 | 1,05 1,21 1,27 | 0,86 1,04
1970 1,32 | 1,19 i,08 1,24 | 0,98 0,85
Cpean. 1,14 | 1,07 1,09 1,08 | 0,78 | 0,78
L -L- e —————— e —
Meik Honn | Hionh
Fog '
1 il I | l 11 ] I I ‘ Fi \ 111
Tanaccxnit opollaeMuid MACCHB (nose, 3anaToe caxapHod cReKa0i)
1467 1,05 | 0,95 | 0,95 | 0,99 | 0,42
1963 0,60 | 067 | 0,77 10,96 | 1,08 | 1,06 | 1,18 | LI7 1,27
1965 0,58
Cpeas. 0,68 1067|077 |09 | 1,04 1,00 | 1,06 ) 1,08 | 1,08
o ArTyCT Ceatalpb B E‘TK‘T.!IIﬂ Ph
Toa
i i1 15l I H 111 1
1967 1,04 | 1,03 0,94 0,70 | 0,82 0,84
18968 L,17 | L 18 1,03 0,92 | 0,91 0,56
19649 1.00 | L13 1,28 1,23 | 1,16 1,04 0,90
Cpeas. 07 1 1L 1,08 0,95 | 3,9 0,95
4 ¢. H. .}:apueunu 97



wedt Mepe. TpliseieM rpagrKy X018 HHTEHCHBHOCTH CyMMapHOro Hena- |
peHHs ¢ ieNiHbl, 03HMOH H APOBOIl IUeHHIH HA MOYBEHNO-HCHAPH-
TedbHONl naomanke ACMO aWwe 3a apa HanGodee XapakTepHbIX
roja: 1958 — paamupiit # 1957 — sacviunuenit (pHe. 32). 3TH roawl
OblJTH CXOANN MO XOLY METeopOJIOrHuecKHX YCJA0BHA M peako pasin-
YAJNHCh O PEKHMY BAAMHOCTH Tousml W ocailkam. Hanpumep, Bo
aTopoit moJosune mas 1957 r. Brarosanacsl (01 O3MMOH niueHHLed
pasisace 20 MM, nod syMeHem 30 MM, a B 310 BpemMa 1958 r. Bnaro-
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Puc. 32, MIHTecHBROCTE CY MMAPHOr0 HCNAPERILH I:E-TH;IE}"J:_H H) DPH eCTECTBENINOM YBAaNC-
HEHHH C PA3tHmibX yroaui.

g =~ WeANK3, § — OIMMau MEEMHUS, # — NPpOBaR nwekAda; J — 1967 r., 2 -~ 1958 P,

L

3anackl Moil BCeMH KyJabrypamu cocrasasan 150—170 mum. Coorser-

CTBENIO 3ITOMY CpelfiecyTouHbe BCONUYKILL CYMMADHOTO HCApeHHHA

B aacviuausoM 1957 r. 3a Bech nepHoi Bererauui OBLIH 3HAUHTENBHO

MeHbLe, ues Bo BJamHoM 1958 r. CymmapHoe ucnapeHne 3a Bech

nepHoi Bereralli (MapT—Hionb) B 1957 r. 0Ka3aaoch, KaK H Cpelnss
BJA&MHOCTL NOUBLI, MpEMepHO B 2 pa3a Menbule, yeM B 1958 r,

Anasoruunias Kapruda Habaoflaack Ha JAPYrHX CeAbCKOXO03AH-
CTBENNHBIX KYJAbLTYPaAX o B Apyrue roful (Tada. 13). Koaefanue seanunt
CYMMApPHOTO HCMapeHud nanbonee 3aMeTHo [IPH PacCMOTPCHHA ero
HHTEHCHBHOCTH, KOTOpad ANA 3acVIIHBRIX Jer B 1,0—2 pasa Metbue,
ueM JH BAAKHBIX.

Ha puc. 33 npejictabieHbl WHTerpadbHble KPHBBIE CYMMapHOTO
MCTIAPCHHA ¢ PaziHYHBIX CeJABCKOXOIANCTEEHHLIX KYALTYDP H YTOAHH
H HenapaeMocTs 3a saamustit {1958), cyxof (1963) 1 cpeaunit no yemao-
pUsM yoaaxaends (1960) ronw. Bo enamnplit ron HapacTaBke Hona-
peHis ¢ CeAbCKOX03ARCTBENHBIX KYMLTVDP M UeJHHB GAH3KO K Hapa-
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CTaHMIO HenmapHeMocTH. B Kodle mMan Ha uejude GBI NPOA3Beded no-
EOC, NO3TOMY MHTEHCHBHROCTh HCHADEHHA pe3sKo yMeHblldaace. las
KVKYpV3nl, Bereramus KoTopoi HaduAaerca co [l fgexaaw wions,
OTMEUAJIOCE OTCTABAHHE B HAPACTAHHH MCTApPeHHH, TAK Kak A0 570ro
BpeMeHH HCMapeHHe [POHCXORH/IO MOYTH C OTO/eHHOK NOBEepXHOCTH,
NOITOMY BEJHYHHB MCHADEHHSA C napa H Nojsd, 3acedHloro KYyKypy-
30f, Gau3ku. [locne nosBJeHHA BCXOJOB KYKYPY3H HHTEHCHBHOCTD
BCMapeHHs ¢ STOTO NoJsl paBHA venapsiemoctd. PastocTs HHTErpasp-
HHX BelHYHH HCHAPEHHS Ha KOHED HIOHSA MEeX]AVY HCHapAeMOCTHI0 H
HCHAPeHHEM ¢ 03MMOH nilennus paBHa 30 MM, ¢ AuUMEHS H SPOBOI
nmwensuss 30—90 MM, ¢ kKyxypyael 180 MM, B mione H asrycre oco-
eHHO 3aMeTHBIM CT2HOBHTCA OTCTABaHHe HCOApeHHS HA 1ApPOBOM
ﬁuﬂe

‘B cyxoli rol HHTErPadbNas BeJIHUHHA UCNEPAEMOCTH CYIIECTBENHOD
I_I_IPEB]:II.LTHET WCcnapeHde ¢ celbCKOXO3AHCTBEHHME KYJABTYP, HeJHHL
H napa, 4To yKasppaeT Ha Oodbllyio pols YBJIAKEEHHA noyss B dop-
MHPOBAHHH HCIAPEHHA, HA KOHEl HIOHA pasHMia Mewily HHTerpanb-
HOH PeTUIHHOH HCHApAEMOCTH H MCDapeHud, Hanpnmep, JUIA AUMEHA,
gpoBofi # 03uMol nueHANk coctasager 180—210 mm, 1aa KyKypyssl
240 mMm. B cpefHMfi mo YCJOBHAM YBJAAXKHEHHA Tol HHTETpa/bHER
EPHBEHE HCNapelHf ¢ CeAbCKOXO3AHCTBEHHBEIX KYJABTYP, LUeJHHH
A papa OGiume K HCMAPAeMOCTH, 4YeM B cyxofl roa. PasHuua cymm
HCNAPEHAA W HCOAPASMOCTH HA KOHEU HIORA JUA SuMeHs, O3HMON
H-ApOBOH HIUEHHUBI COCTABHIA 120—130 mm. Taxum obpazoM, B 3a-
CYWINHBEE TOAE, HecMOTpa Ha OodblilHe SHepreTHYECKHe pecypchl,
BHTEHCHBHOCTL HCHAPEHWS HIMME, YeM B roibl ¢ DBICOKHM VBJIammne-
BHeM noyesl. Bo BRasHBE ToAb, HeCMOTPA HA CHHMEHHE SHEpreTH-
gECKHX pecypcon, HHTEHCHBHOCTE HCOAPEHMS H3-3a BLICOKHUX Bjaro-
3aMacOoB OKa3aNach 3HAYHTENABHO BHILE, YeM B CYXHe TONL.

PezwoMapya pesyabTaThl aHANH33 PEKHMA CYMMapHOT O HCNAPEHHS,
MOMWHO OTMETHTh!

1. Pacnpenenenne pacxoiHuIX ctatefl Tennoporo GaaaHca Ha opo-
BIAEMEIX MOAAX ¢ NepHOIHYCCKHM PeXHMOM MoJMBaA (H NpH eCcTeCTBeH-
HOM YBAAMHEHHH NOYBH OT m:aﬂiiuﬂ] 3ABHCHT OT peXHMa BMAMHOCTH
mogBkl H a3kl PaiBHTHA pacTeHHil, a Takme OT YCAOBHEH MOTojid,
B 2apHCHMOCTH OT VBJIAMHEHHA NOYBH KO3(pHUMEHT HCnapeHUd o =

=-ﬁ' 3 HIMEHHACTCH HPaRKTHHCCKRH OT HYJH [IpH OTCYTCTEHH Rpo-
g Al

AYKTHBHBIX B/Jarosalnacos A0 efuiHIB H HeCHOAbKO GoJee ipu no-

cY8TOYHOM YBAd:KHEHHH TIOYBEL,
2. TypOyneaTduiii Tennonotox B arMocdepy NPH OPOILEHHM Me-
BAETCH He TOALKO 10 BEHYHHE, HO H 1O 3HAKY. B sacywaussie ne-
HOAB OH MOXEeT cocTaBasTe 70—80% paikauHorEoro GanaHca.
F!ol::m MOAHEOE 00BUHO OH GJAK30K K HYJII0 H HEYCTOHYHS 110 BHAKY.
AzpeXnHEA TeNAa Ha NoJe ¢ OKp yKalueil TeppHTOPHH YaCTo TPUBOAHT
K BOIBHKHOBeHH TYpOVASHTHOrO i[0TOKa TenJa B3 Bo3LyXa K HU4Be,
T- € C OTPHUATENbHBIM 3HAKOM, BC/IGICTBHE UEro CYMMAPHOE Hemape-
E=me Bospacraer Ha 10—30% u Gojee or panwanHokHoro Ganawdca.
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3. Pafnaunonnsfii Gaganc opowaeMoro noas HenoCpeICTBenHD
nocde noavea noBHiacrexn Ha 10—20%. B cpennem 3a pereranmpon-
HEIi TIepHOL TPH ONTHMAJIBHOM pEXHME NOJHBA 3TO npesuinienyte
coctapager 4—5%
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Puc. 34. Tpagume newanubix BeNBMMH CYMMapHOTO HCHaDPEHHA C KYKY -

PyHel, HIMODEHRHX aunsaMerpom [P-80 anI}fl'Faa.rmq:mx rayOrHax saae-

Faius FPYHTORLIX BOJS H BCTADHTETEM -2000-100 (Sez mognuTHBA-

undA), ocagkon (1) B uonusos (I1). Cox «Hsofuibhencewits, Cranpo-
nonLcKore kpaws, 1966 r.

DasE PASBHETHE pacreluft: & — 3-8 Juer, § = 5.0 quer, ¢ — 8- JHcT, &2 —

10-f mmer, d — 13-H JHCT, ¢ -- ofpasoBaHUe MOUNTHOR, M — DRGPACIIRANHe

METEARH, &8 = HuéTéule, & — MOTOYHAR COEINETR, & — MOTOTHO-NOCKOBAM

AR BT L {J:-!'JHH BAAT NO AMIMMETPY € YPUBICM- FPYHATOBBIY nof /f — 1,5 M):

/ — npn =05m 2 —upn A =10 4, 3 —npu = |5 M, 4 — npn
Ao 2.00M B QOYNCCHHOMY HCTapATeA FTH-2000-100 (5} 1966 ™

Benudnia noroxd Tenina B NOYRY KaK H& OPOLIAEMEIX, TAK 0 HEOpPO-
WwaeMbiX noaax cocrapnsnet 4—6% H HHKoraa He npesbiiaer 10—12%
paiHaunoHHore Gananca.

Ha dropmupoBanie cyMMapHOro HenapeRus CYILeCTEEHHOe BIHAHHE
OKALBACT peMHM BAaroofiMena B 30He a3pallid, KOTOPHIH B CEOIO oue-
pelb 3ABHCHT OT riyCGMHB 3aJ€TaHif CPYHTOBHX BOA, JAHTOJOIHYE-
CKOrO COCTaBa NOYRO-FPYITOBR, YBIAXKHEHHSA NOYBHL H HANPAKEHHOCTH
paiHauyortoro Gaaanca. [lpk rav6okoM 3anerannn PYHTOBRIX BOA,
KOTJa KattHAAHpIas 30Ha He y4acTDYeT B VEJamHCHUM KopHeoOuTae-
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MOTO CJIOS1, BEPTHKa/IbUbifl BrarooOMeH He BJAMAET HA XO/ HCMApeHHs;
npH HerJy6oKoM saderaHui (ocofeHHO B COUETAHHH C MEePHOAHYECKHM
NeMHMOM VBAAMKHEHHS MOBEPXHOCTH, KOrja BOCXOARULHA MOTOK Ka-
NHAJTApPHOH Baard Be BCerja nofiaBnafercd aTMocthepHEIMH OCafKaMH
HJIH TIOMTHBAMM) BIaroofMeH B 30HE aspaldil CTalOBUTCH ONHHM H3
peayiHx &axTopoB QOPMHPOBAHMA
MCTIapeHH s,

Ha pnc. 34 npesacrasied rpaux
H3MeHelHA CYMMapHOTO HCHapeHHs,
uamepenHoro nauaumerpom I'P-80 npu
paznuuiinix  rayOHHAX  sanerasmps
I'DYVHTOBHX  BOI M HCIApHTENEM
[T#-2000-100 (Gez mnoAnMTHBAHHA),
4 TaKxe OCAIlKOB H TOJHBOB Ha OpoO-
waemoil Kykypysze CTaBponodbCcKoil
ONBITHO-MENHOpAaTHBHON CTaHILHH,

AHaau3 rpadHka noKaskiBaer, HTO
yeM MeHblle rAVOHHA 3aJieraHud rpyl-
TOBLIX BOMA, TeM foakle HCapenne.
MagcHmanbHas BeTHYHEA CYMMapioro
HCTIAPEHHS IO JHAHMETPY NpH raybrte
saneraiug rpyHToBrX Bod 0,5 H 2 M
COOTBETCTBEHHO paBHa 90 u 5D MM/ pek.
Camas Majasi BeJHUMHA HCIApeHHa
(50 mm/pex) wabmwoaanack B HCnapH-
0 L i tene ['TH-2000-100. Arajnoruytue pe-
' GEmmicymeu  ayapratel mionydeHs Ha Apbics-Typ-
Dyc. "36, SaBncEMocTh cymMap- KeCTaHckoift M Tattacckok opocHTenb-
HOTO Henapesusi ¢ 03@Moll nuie-  HEIX cHcTeMax (pre. 33).

Hm

3,0
,f
25|

20

15 F

1.0 -

05

s :ﬂiﬁ?“uaﬁiﬁ;ﬂf CymecTsesHo, uTO B HaualbHBi
= 1965 T. Y% lepwon eereraunu pacreHmnil Bee JNH3H-

{ — nsevouse. 1) — mosowman cne. METPH JAIOT BechMa O/MH3KHEe pesyinb-
nocrk, J1] — ROCKOBAA CNEAOCTL. tatel. [lo Mepe pasBUTUR PAacTeHHH
BenMHYIHHB] E}'MMHPHGF{J HClApeHHA

pacxonstcs Goablue M B (ase oGpasopaliua 1io4MaTkoB W BhibpachiBa-
HHSA MCTEJIKH PACXOKIEHHs JOCTHTAlOT MaKCHMYyMa; saTem, Mo Mepe
CTAPEHHSI KOPHEROM CHCTEMBI, OHM YMeHbLIAIOTCH. 3TO CBHIAETENb-
CTBYET O TECHOM B3aHMOLefiCTBHH KOPHEBOH CHCTEMBl C I'PYHTOBLIMH
BOJAMH, XaPAaKIEp KOTOPOTO MEHAeTCH B 3aBHCHMOCTH OT (asul pas-
BHTHA pacTeryii., Iror sddpekt Xopowo Buied Ha puc. 36, rie noxa-
32494 3aBHCHMOCTb CYMMapnoro MCHapeHHs ¢ O3WMOH DLIEHHLN B pas-
JAnuHEie Qaak ee pasBHTHA OT IyOHHD 3ajeraHus TPYHTOBLIX BOA.
JloJ0 yuacTHs TPYHTOBLIX BOA B POPMAPOBANHE CyMMapHOTC HCTIA-
PEHHA MOMKHO OLEeHHTH no rpaduky (puc. 37), U3 KOTOPOTO BHAHO, 4TO
NHTAHHE 30HL A3PalUAH IPYHTOBLIMHE BO/JaMH NPEKpPAaULaeTcs Ha XJaor-
yaTHuke Ha rayOuue 3,5-—4,0 M oT NOBEPXHOCTH, 2 HA CBEKJIOBRYHOM
noac Ha rayGure 2,56 M. [lo-BuanMomy, yKasanHbie ryOHHE MOMKHO
CUATATEL KPHTHYECKHMH M BHIUE HHMX MOABEM YPOBHA IPYHTOBHIX BOA
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pexenarener. Ilosromy npR yerpoiicree ApeRaKHBIX CHCTEM 0cofieHHO
Ha nouBax, NOJBERPMEHHHEIX 3acCONeHHID, HeoOXONHMO 3aK.JagbiBarh
B TPOEKTH TaKHe N[apaMerpbl ADEHaxEd, NpH KOTODHIX {}ﬁEEHE:lIHBElv
Aock Oul NI0A4epanne ypoBHeA Ha riyOHHax He Bbille KPHTHUECKHX.

Ha pue. 37 eneayer Takxe, uTo npH 0LHOH u Toft Ke daze passHTHS
pacTelHi BeJHYHH4 CYMMApHOTO HCDApeHHHA BO3PACTAET C YMCHb-
[EHHeM MOLIIOCTH 30PH A5pauii TOJAbKO Jio ONpefefieHioro YpoeHA.

. 7 50 75 100 K oo,
ZE
as
10
15
240
Z5
a0k P Puc. 37, 3aBRCHMOCTR 104
/ VUACTHA TPYNTOBMX BOJ
¢ B QopMHPOBANHE CyMMap-
351 L IOrD MCTApeHHs C© X.J00-
: / yatuuka (/) ma ATM =
4 caxapuofi crexum (2) Ha
L’ ; Taiacckolt  opocuTeabHOM
4u= - CHCTEME oT raySnin 3aie-
Hum FaHHA rPpYHTOBRIX PO,

Hanpueiinee nossllenue YPoBHA I'pyHTOBHX BOL NPHBOAHT K yMeHb~
IueHHI0 Henapenusd, 4To obbscEdeTcd YXYIWeHHeM YCJI0BHI aspalHM
B MOHOJHTC 7 CBA3ZAHHKM € 3THM VTHETCIIMEM PACTCHMIE H CHHMKeHMEM
TPAHCOHPALHM.

PuanyeckHil cMblc Bo3feficTBHA KOpHEBOH CHCTeMbl Ha DepeibH-
WCHHUE BJATH DB 30Me aspauuy, OGbACHAWUMHI CYIMHOCTh BAHARHS
TAVOIHLl 3aJerannA TPYHTOBKX BOJ HA MCnapeHue, paccMaTpHBaercs
B 0. 3.9 :

.
I1a pue. 38 npuBeaesw rpadinkd H3MeHCHHHA napamerpa o -= g

no HyGosckoit (MO, Humuesesnuroii, Kycranaiickoil, Ilpugecnau-
CKOH CTOKOBHIM CTAHITHAM, & TAKMe M0 BOMIOOANAHCOBHIM NYHKTaM
Dopoeckoe, Dypan 0 no arpoMercraduMu «f uraurs. 3HaueHHs napa-
MeTpa «, TIpHBeJeHHEle Ha 9THX rpadukax, BHYRCJACHB 10O NAHHBIM
00 HCM2peHHH € PA3THUHBIX CeJbCKOX03AHCTREHHEX TToNel, HaMepeH-
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noM Henapurenasmu thna I'TH-500-100. Anannsupys naHHble, npH-
BCACHHLIE Ha puc. 38 W B Taba. 11, 12, MoxNo orMeruTs, 4To B 3a-
CylLAMBLE ToAM Ge3 opowenna (Hanpumep, 1954 n 1955 rr. 8 JITMO,
1955 u 1956 rr. ma arpomerctaHuny «Iurauts u Ap.) sHaueHHs napa-
MeTpa ' o OKa3aJHch B 3—D5 pa3 MeHplue, YeM BO BJaxHble roisl (Ha-
npemep, 1958 1 1961 rr. 8 AIFMO). B aacywansee roas! 3HaveHne o
B TeYenHe BCEro NepHoia OCTAeTCs NOYTH OTHHAKOBHIM, paBHuM ()2
0,4, BO BliaxHBHE WIH TMPH OPOLIEHHH B HauaibHbie ¢askl Bereranny
oHo coctaBaser (,2=-0,5, a B (pasul Xoq0MEHHS B LUBETEHEA JOCTHI AT
MakcumyMa H pasno 0,8--1,0, a nHorya u Soawwe exnsuusLl. Ilo mepe
CO3PpEBaHus PacTeHEH BenHuMHA o0 YMeHbluaercsi. B roaw c ManbiMH
3HaUeHHAMH napamerpa o HaGmionaloTcs HH3KHe ypowxan. Tak, ua
arpoMercrauum el nrants npH o« = 0,4 ypoxal COCTaBJAAN BCEro
—6 w/ra (1955 r.), rpra = 0,8--0,9 (1956 r.) on npepwiman 30 u/ra.
B MO npu ¢ = 0,2-+-0,4 ypoxail He npeBman 2—5 n/ra (1955
n 1959 rr.), a npu @ = 0,9 (B Mae) cpesHnii ypoxait cocragnga 22—
26 u/ra (1958 r.). Ha nonuenmx moasx COMC npu e = 0,8-+-0,9
ypomai nileHunb Gen paper 35 w/ra.

TaGawua 14

Ofofuentpe IHANEHHA NAPDAMETPA & A8 PasiHuMBIX
CERLCKOXO3AHCTEEHHEIX KYALTYP

3 2| X
K¥auTYpa Aape ﬂﬂ_ﬁ g ;L - o & -4 2| %
= m 7] E = o e
- = = = < | &]| o
Qanmuie ¥ apo- | Ontimase- | 0,6 | 0,9—1,1 1 0,6—0,8 E
BEIE KONOCORLIC HhEH
Cpegunid 0,5 0,7 0,5 0,5 06 (0,6]0,5
Jacyman- 0.4 0,4 0,3
B
Hlupokopsauue | Onrimans- | 0,6 0,6 0.8 1,0 | 0,8
NpoOAanHeRe HitH
{(RYEYypy3a, Cpeaunan 0,5 0,5 0,6 0,7 | 0.6 |04 0.4
MOACOIHEYHHE) dac jméam- 0,4 0,4 0,6 0,5 | 05 |
Mk i
Pu¢ (opm 3a- 1,0 1,1 1,36 | .00 :
TONICHAH) | j

Mpuamesasne Iuavenus MapaMeTpa & AJH ceabckoXosufcTRcuxuX noach ¢ oape
WHEHMH H APOEBEMH HOAOCOPMME KVALTYPEMH B HIDAC B aBrycTC SAKTCA JNA CTEPHH W 3A6H,

BL}aﬁ.ﬂ. 14 npueegens ofoblUieHiibie 3M0aucilna napaMerpa o =
ey no MecAalas BCTeTAUHOHNONO lepHoia € YYeTOM M[oKasa-
TENA YBAAKHEHHOCTH aTMOCEpHBEMH ocaiyxaMy (onTHMaNBHAR, cpel-

1 Kprewe usMeneHHa mapasMerTpa « oo peMcEr A. M. Aanarbes [14 | npogaciknn
Ha3HBATL GHOMOrNMECKHMY KPHBLIME, JTHM e TEPMHHOM 118 060IHaUCHHA OTHOLWIC-

lian

7 MONLAYIOTCA TAKAC A, P, Konerawtunor 117 ] e AL M. Byaaropcknft [38].
-R
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HAA, HEAOCTaTovHaf). JTOT mapameTp B SABHCHMOCTH OT peaibHOM
YBJAaMHEHHOCTH aTMocepHBIMH OCARKAMH B MEpHOM BEreTalluil Momer
usmerAThCA or 0,2 no 1,0 u Gosee (npu o < 0,2 KyaAbTypHBEE pacre-
HHA 1IPAaKTHYeCKH He JawT ypowan). Ero HaMeneHus, BuSBaHEHE
cMeHOH ¢as pasBUTHA pacTeHHH, MeHee 3HAYHTebHbI.

Takum o6pasom, npu paspaGoTKe METONHKH pacyera CyMMapHoOro
HCNIAPeHHA C CeNbCKOXO3HHCTBERHEIX oAeil MpH OTCYTCTBHE Henocped-
CTBEHHBIX HaGJIONeHHN HeoOX0NUMO YYHTHBATH KaK BHelIHHe (paaHa-
UHOHHBIF GasiaHe, METeOPONOrHYECKHE S/IeMEHTH, BAAMXHOCTh NOYBH),
TaKk H BHYTpeHHHEe, HaXOAAUlIHe CBOE BhipaxieHRe B (hasax pasBUTHA
pacTeHiH, ¢akTopwt.

2.4. Memoduxal pacuema cymMmMaprozo ucnapenus

2.4.1. OGwHe NOAOKEHWN M KPaTKWii 0030D CYIHECTBYIOWHX
pacyerHsiX meTofoB. HecMmoTps Ha ZocTaTouko Goablioe KOJHYECTBO
NyHKTOB HalnwoJleHrl 3a CyMMapHbiM HCOApeHHEM ¢ CellbCKoXoasii-
CTBEHHBIX 1NoJel, IeACTBYIOWHX HAK RAaHHDP YeMBIX K OTKPBITHIO B 6H-
xafiune roaes [253 ], Bee e HeBO3MOXHO H3MEDHTh 5TOT 5JeMeHT la
BCEX MJIK XoTA OB Ha GoAblUell YaCTH CeNbCKOXO03AHCTBOHHRX noviefl.
OueBnjHO, B JONOJHEHEe K METONY HenocpelcTEeHHEX HIMepeH Ui
HeOOXOAHMO WHPOKO UCNOMALIOBAThL PAcYeTHBIE METOMb, NO3BOJfIoLHe
OMpeleasTs ¢ AOCTATOUHON TOUHOCTLIO CYMMapHOe HCHapeHne no pe-
IYALTATaM OTHOCHTENBHO HETPYAOEMKHX CHAPOMETeOpO/JOTHYeCKHX
HaGnwienuit na ™MaccoBoif ceTH.

Hauano palor no co3nanuio pacyeTHblX METOAOB AJA ONpenesed s
CYMMapHOro ECUapeHHs B 3JaBHCHMOCTH OT OCHOBHBIX THApPOMETeo-
poioriyeckux (arropos 6uo nonoxeno 3. M. Onprexonom (1911 r.).
[1. C. KysHH Ha ocHOBaHHH pacueta BojiHoro GajaHca peunsix Hacceii-
HOB BIIEpPBLIE COCTABHA KApTV TOAOBHIX BEAHUHH HOPM CYMMapHOTO
HCIIapeHHA. B NocaelVIOUEM MOADHIHCDL H NMOAVUHJIH IHpOKOE pac-
npocrpatieline n3pectHule rpapuwn I1. C. Kysnna u B. B. INonsakosa
A1A ONPENeNeHHA MECAYHBIX BeJHUYHH HOpM CcyMMapHOrQ Hcna-
peHus.

M. H. Byauixo (411, B. C. Mesesues [151, 152] u H. A. Barpos
(259) mocTponaM cXembl pacueTa WCNApeHWs, OCHOBAHHBE WA ypas-
HENHH CBA3H MEXKAY SJeMeHTaMH TemiOBOro W BoAHoro 6afancos.
Bce stu Merofsl paspaGaTeiBaniiCh NPHMEHHTENALHO K ONpeneerHio
FONOBBIX W MECHYHLHIX HOPM HcmapeHHsa. HeroTopsie M3 NHEX NpHHATH
B MPOEKTE yKazaHHi Mo pacueTy rofiloBHX M MECAYHEIX HOPM Hcnape-
uus [237]. Tlo meTony BonHoro Gananca pedrbix 6accefiHOB NMOCTPOEHA
KapTa, NMo3BofAROlIan ONpelefiaTk CPELHErOJOBHe BENHYHHEI HCnape-
HHA /1A PABHHHHBIX YUACTKOB CYWIH 3HAYHTEIbHBIX pa3Mepos [237 ).

OCuienpuyaTuiX METOAOB AMA pacuerTa BeJHYHH CYMMAPHOIo Hcnas
peHHA € CeNMBCKOXO03AHCTBEHHEIX MOJeA 34 KOPOTKHEe Neproibl ppe-
MeHH KOHKPETHHIX JIET (Ce30HBl, MECRIUK, NeKaabl) NoKa eile HeT, ecJn
He CYHTATh METOMAOB BOAHOTC H TenjoBoro 6anaHcoB, NAd HCNOML3O-
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BalliA KOTOPHX Tpe(yloTcd pe3yAbTAThl COOTBETCTBYWIHY Habmole-
Huit. Meroll poAHoro GajaaHca npH rJayGOKOM 3aJ€TaHHH I'PYHTOBLIX
Bod (B = X — AW,) ocofenio WKPOKO HCNOAB3YETCS B arpoMeTeo-
POJOTHYECKHX HCChejoBaHuax u pacuetax 148, 971, xorg ero poa-
MOMIIOCTH, KaK YHe OTMEYaJoch, BEChMa OTpaHHUYeHE HH3KOH TOY-
HOCTLIO HaGIIoNeHHH 338 BJAAKHOCTBIO [OYBHL.

Ha Bcex stanax pasBuTHA HAPOJIOrHYECKOH HAVKH BONpocy pas-
paboTKH METOAOB H3MEpPeHHA W pacuyeTa CYMMAapHOTO HCIapeHHd
C CeNbCKOXO3ANCTBEHHEIX KYJBTYD VIENANOChH OOMbilOE BHHMAaHMHE,
JT0 BEI3BAHC TeM, WTO CyMMaploe HcnapeHue (BoxonoTpedaeHmue)
PasaAndNBEX CeJNbCKOXO3SHCTBERNLIX KYALTVD HBJASETCS OIHHM M3 -
BAKHERUINX 3IeMEHTOB, HeoOXOAHUMBIX A5 pacueTa peXkHMa opolle-
ITHA H OCYWIEHHN CeABCKOXO3AHCTBeMHEIX M0JIell, a Takeé oCHOBHOH
cTarbell PAacXONOBAHMH BOAHMX pecypcoB Ha dopmupoBaHHe Gea-
BEOZBPATHLIX TNOTeph BXATH.

HauGosee panHumu paspaboTKaMu 3Toll npoGieMs! SBASOTCS
padorst A. H. Kocrakosa [126], xoropwit npefidoxmn cnepyiomyio
QopMyny LIA onpeleieHHs CYMMAPHOrO HCoapeHHs

E = AY, (35)

rie ¥ — ypowaHnocTs AaHEOH KYABTYPH; A — Ko3dduunent Boao-
notpetnennd, coofsercreyrowmnil fanHol ypomaliHooTH. '

KospdunuenT sotonorpebienns, GyAyuH 3a8HCHMBIM OT G0ABLIOTO
KOHYeCTBa PaKTopoB, Kodeblerca B IIHPOKHX npefeaax. Hanpumep,
151 APOBOH HUeHHNE OB HaMeHaerca of 800 no 3000. 3re aarpyaiger
lpHMEHEHREe METOMHKH A8 NPAKTHYeCKHX uenei.

W, A, Hlapos [281] ana onpeienenusi cyMMapHoro HcHapeHus
XJOMYATIHKA PekoMerIyeT dopmyiy

E—=2% {4 4B, (36)

rie 3 {-—cymMMa cpelHecyTOYHBIX TeMnepatyp, °C; B — uucno
AHeH BereTalHolHOro NepHoaa.

Bpema {, B TeuenHe KOTOPOro MomeT OWThL H3pacxoaoBaHa HOTTY-
CTHMAS HOPMa BOAbl Ha HenapeHue, [N, K. Jloroems [145, 146] pe-
KOMEIJIYeTCH YCTaHaBJHBATE no (opMyJe

m |-aff

M=

(37)
FAC M — 3anac AOMYCTHMOH HOPMBI pacxoloBaHisd BOAE Ha nenape-
nue; H -— sgepeKTHBHBE ocaiKH, M%ra; @ — KO3(KPHIMEHT HCNHOMb-
30BaHHSI OCANKOB; &, —- pacxol Boxsl Ha 1° TeMOepaTypsl 408 JaHHOTO
MepHOAR PAasBHTHA pacreHuil; T — cyMMa CcpelHECYTOMHHIX Tem-
nepaTyp BO3AyXa.

I A. lirofiko [284, 286, 287] npu pacyere Boonorpefienus
33 OCHOBY NpPHIHM4eT TeMIOepaTypy H OTHOCHTeJBHYH B/AXKHOCTE
Bo3iyxa. B navasehbill 1 KoHeuHbIN NepHOIL BereTalH# {OT BCXOA0B
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AO 3HAUHTENBLIIOr0 2aTeHeHHA MOYBH DACTEHHAMH) PeKOMeHIYeTcs
thopmy.aa
| r .
E: LT({J’ITE_-_FEH]_)’ {dE}

4 B OCTAJBHOH TNepHOI BereTauHn

E= 3 T[0T+ {1 —7 )] (39)

rie 3 T — cyMMa cpeasecyTOMHBIX TeMIEpPATYp BOZAYXA 3a pacuer-
BBl nepuoy; T — cpelsecyToynas TeMneparypa BO3NYXa 3a TOT iKe
NePHOH, I — CPelHAA OTHOCHTC/ILHAA BAAXKHOCTh BO3NYXa 32 TOT He
nepro.

A. M. Aanarees [14, 16] ana oupeleneHus BoAONOTpeGIeH s
CeIBCKOXOSAHCTBEHNBIX KYJALTYP PeKoMeHAyeT GHOJ0THYecKHe K-
Bble, MPEICTABMANLIIHE Co0OH OTHOWEHHE CYMMApPHOIO HCNapeHus
K CyMMe CpPelHeCYTOYHBIX AeQHUHTOR BIAMIIOCTH BO3AVXA

bo=—g+ (40)

JA HeKOTOPHX pafioHOB 3TOT ABTOP DPEKOMEIyer MOCTOSHHEIE
AeKalHble 3Ua4CHHA fog, MNONBL3YACE KOTOPHMH MOMHO ONPEIesiaTh
CyMMapIioc HCMapeHHe NnpH NOCTATOYIIOM VBAAMHEHHH 1IOYBE IIVTeM
YMIIOXKeHKA kg Ha CyMMY AeHUHTOB BJAXKHOCTH BO3AyXa.

Ananornynpit Merof npemtomdaa C. M. Aanarees [17—211;
npH 3TOM OHodorHueckuil KosMUnenT &g M9 YCAOBHE 10CTATOUHOIO
YBAAKIENHA ONPefeIAETCs B 23aBHCHMOCTH OT CYMMB CPeilecyToUHBIX
TeMIeparyp Bo3ayxa (raba. 15).

Tacauwma 15

Hamenenne sosfRuMcHTOR GHOAOFNYECHNX KPHEWX ATA HEKOTODRIX
KYABTYP NPH J0CTATOMNOM YEAAKHEHHH

KyanTvpa Exvastypa
E i E i
B i FHMO WMo Eo E
TR wwiypyss | pwemwga | 0o | mvypyes [ SRAAR
0— 100 —_— 0.53 1500—1800 (1,48 0, 26
100—200 0,23 0,53 I 16001700 0,45 0,23
200—30) 0,25 0,33 1700-— 18500 049 -—
SO0—4G0 0,27 0,62 18001900 0,45 —_
400—500) 0,29 0,51 1900—2000 0,46 —
E00—600 0,30 0,50 2000-—2100 0,45 —-
G00—700 0,31 {0,449 212200 0,43 -
T00—800 0,34 0,47 2200—2300 0,40 —
800—800 0,36 0,45 2300—2400 0,37 -
900—1000 0,38 0,43 2400— 2500 0,35 =
1000—1 100 4,40 0,42 2500—2600 0,32 —
1100—1200 0,41 0,41 i 2600—2700 0,25 —
12001300 0,42 0,37 2700—2800 0,26 —
1300— 1400 0,44 0,34 2500—2900 0,25 —
1400—1500 0,45 0,30
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A. P. Koucrantunos [117, 121 ] cymmaphoe Mcnapenue ¢ pasiudas
HRX CeNBCKOX03AMCTBEHHBIX MOJeH PeKOMeHIYeT ONPeleNATh TaKEe
o GHOMOFHYECKHM KPHBbIM, CMBICS KOTOPHIX OT/IHHAeTcA OT OHOMOrH-
gecknx kpHeux A. M. n C. M. Aanareepuix. Cornacio Koncraurs-
HOBY,

__ gk |
E=S2tEy (41)

L1
o i

rie E — cymMMapHoe Mcriapeilde 3a pacyeTHLIH MepHOL fpH ONTHMaNb-

HEIX BJAarosanacax; £, — CpeARHIl Ce30HHHIH XO0J YCIOBHOH HCna-
paesmocty; [, — uenapnemMocTb 3a pacyeTHbI HHTepBad BpeMeHn,
onpeneaseMan no Temnepatype u alco/lOTIION BIAXKHOCTH BO3AYyXa,
coraacHo Tpadukam Komcrantunosa; Ew_ — opluHathl OHOIOTH
YECKHX KPHBEIX.

K nosyuyeHHBIM TAKHM 00pa3oM Be1HYHHAM CYMMAPHOrO HCMAPEHHH
BREOIUTCH ﬂﬂ]’[pEBKH, SABHCHIEAA OT ILIOIAIH OpOlUaACMOra MEEEHBE_Z'

I{aBecten eute Henblit pan GopMya AAS ONpelenenua cyMMapHOro
HCnapeHHA ¢ opoliaeMHEIX CelbCKoX03sficTReHHbIX noaefi. M. I'. Top-
Gynosa [72] peromenayer qopmyay . JI. JlaiixTmana

E = E' + AE, (42)

rle E’— ecrecrTeeliHoe Hcnapenue, copMmupoBaBuieecs B AaHHORA
mecTHoerH; AE — JonoaHHTe/bHOE HCMapeHHe, onpejienseMoe, co-
raacHo JlafixTMany, rno TeMneparype H BAaKHOCTH BO3aYyXa, CKOPOCTH
perpa H JHHeHHOMY pasMepy OpoliaeMoro noJd.

Haufoaee mupokoe pacupocrpaHeHie CpeiH MeJHOPaTOPOB MoJY-
apna napecrdad popmyna H. H, Maunosa [99, 100 1. Ew wxpoko noab-
asyiorcs, Banpumep, B. M. Anekcees u H. B. Januasuenxo [11].
Hasecths dopmynwm C. H. Hesexoro [1691, B. Tl Ilomopa [(187]
H Ap.

3acsyKHBaCT BHMMaHHA MeTosl, mpeanoxcuusiéi B. B. Iloasko-
e [184, 193], ®opmyaa [lorakoa umeer caeaylomimit BHA

E =aW +bt" - X (1 —m), (43)

rne W — cpeaHas BJAAXKHOCTb MO4BBl 3a pacuerswit nepwof; X —
aTMocepible acalkH; { — Temnepatypa sosayxa, “C; 1 — kospH-
IIHEHT CTOKa; M — MOK43aTeab cremeny;, o, b — KospuudeHTH.

B naneneiiwem meton Tosiskosa Obiat yeosepienctsosad A. C. Kon-
ropupkoseM [122]. B takom Buae meron INoaskosa— KonTopuinkosa
Rale] WHPOKOe NpHMeHeHHe B arpoMereoponoriu. [losoxuTe/IbHOA
CTOpOHOf ero SBAAETCHA Y4eT NpH pacuere HCNapeHds OCHOBHBIX dhak-
TOPOB, BJIHAIKX HAa Henaperde: atMocdepHBIX OCAAKOB, HauaibHbIX
BJarc3afacoB H Hcnapsomed cnocoGHOCTH aTMoc(epsl, Bblpamaro-
uefics wepes TeMneparvpy BO3nyxa.

HeaocraTkoM 3TOro Meroja ABAAETCH] HEACHOCTH (PHIHUECKOrD
cMblcsia koadduuwedTos a B b, a TakiKe NOKasaTelid CTeneHH n.
B aanpreiimeM arpoMereopoJorH CTPEMHJIHCh K YDPOIEHHIO Npea-
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JOMEeHHOH CTPYKTYpHL. SMAOHpHYECKYKX (opMyly 3TOro THNA npei-
aoxcanu JI. A, Pasymosa, H. B. Mewanutopa [197].
MutepecHstii meTon Owbin npensosmer B. C. Mesennessim [151].
Popuyaa MeseHiesa HMeeT BHI ;
E e .3':_|—F!-_]FE -l n
it [kl e i B

rne FE, — HCOapaemocTs ({Tenqaopecypchl); W,, W, -— BaamHocTh
JeATeJbHOro CJ0A Ha Hayafdo H KOHEIL PacyeTHOro NepHoaa; n —
papaMerp, pPABHE TpeM ANs  YCJAOBHA PpaBHEHHBIX JaHAIA(TOB.

illupokoe npuMeHenHe B THAPOJOTHH W METeOPOJOIHH Hatled
KoMnJeKcrslit meron M. H. Byauiko [40, 94 ], ocHobanubifi Ha anaause
ypasHedHil BOJAHOrO M TemJoBore fHanaHca:

*

W W W, 4+ W
E= Eﬂﬁﬁ mpn — =2 < W, (44)
E=Eyupn 1Yo, (45)

rie E, — ncnapaemocts; W,, W, — NpoAyKTHEHBE BJA&ro3anachl
0 METPOBOM CJIO€ COOTBETCTBEHHO B Nauajie M KoHue Mecsua, W, —
NapaMerp, HasblBaeMBI KPHTHYECKUMH BIarosanacaMi B MeTpOBOM
¢jloe MOYBBl, NPH KOTOPHX W BHILE WX Henapedwe E paso wcnapse-
mocTR E. '

hopuyas MezeHuesa H DByabKO peKOMEHAYIOTCR AAf moboro
AMAnAa3oHa VBAAKHEHHA, OJHAKO OHH He npHcnocobJensl A48 Onpe-
Ae/IeHHA MCHApPeHHA € KOHEDETHHX Ce/bCKOXO3AHCTBEHHHIX nofael
33 KOpoTKiie HHTepBaAn BpeMenn. (Ofa 3TH MeToAa He Coflepikar apry-
MEHTOR WJAH NApAMETPOB, YYHTHBAWILHX GHOoNOIHYecKHEe ocofeHHOCTH
CeNBCKOXO3AHCTBEHHBIX KVABTYD B NepHON BereTallHd H dHsHYeCKue
oCoGCHHOCTH OYBO-TPYHTOB, OKASLIBAWMIHE MpPH NPOYHX PABHBEX
VCAOBHEX CYLECTBeRHOe BJAHAHHe Ha (QOpMHpOBaHHe HcloapeHusd.
Henocratkom merofa Byanko TaKie sfBIfercs HeolpeneleHHOCTh
napamerpa W,, Buuncnaemoro oGpaTHEIM nyreM no gopuyde

E, W,4W ¢
Wyt —2 08, (45,)

RLITEKANOWEH W3 oCHOBHOR pacuerHoll dopmyas (44). B stoM chiyuae
napamerp W, #ABIAeTcH no cymecrsy cOopHbM  KoadxpuilHenToM,
OTPpaAaWIHM BJAHAHHE BCEX HEYYTeHHEIX (AKTOPpOB, H NOTOMY He
HMEET ACHOTO PH3HUYECKOTO CMBICIA, HEeCMOTpA Ha TO, 4TO aBTOPH €ro
HasblBAKT C¢KPHTHYSCKAA BAAKHOCTbY HJAH «KPHTHUECKOE 3HAUeHHe
MPOIYKTHEHON BAAIH AKTHBHOTO CJI0M, NDH KOTOPOM H BHIIE KOTOPOTO
HCTapeHHe papHo HenapreMoctTH». Hescnocrs dH3HYecKoro cMeicaa
3TOrO NapaMerpa NPHBOAHT K TPYIHOCTH ero onpeleledus H 0OAbLIHM
OUTHOKAM MpPH pPACYETAX CYMMapHOro HCMaperHs 3a KORKDPETHBle WH-
Tepsanbl BpeMeld. Kpome Toro, KoMIASKCnLIA MeTol He npHenocolaen
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EEL S

A0 OMPEICACHEA ACTaDeHHA HA VYACTHAX ¢ HernmyJoKHM saneranuem
TPYHTOBEIX BOJ, 4TO J€JaeT €ro HeNnpHroAHLIM IS OpollaeMplX 3e-
Meab, nofiM M NoJeH, DACNONOMEHHHX B CEBEPHOH YacTH CeabCKo-
XO03AHCTBEHHON 30HbBI, '

B vcaOBHAX nNpHMeHHMOCTH 3TOTO METOAAa YKA3LIBAETCH, 4T
Mcnaperde £ 3aBHCHT OT HCHHEPHEMOCTH H BJAT03anaccb B IICMBe
¥ BhluHCAseTcs no JopMyde -

" W, + W, Wy W
EZEH—IE'“;T NnpH %{Wﬂ,

X0TA caM no cefe napamerp W, ne umeer (PHIHUECKOTO CMBICAZ K
COBCCM HE COBHAMAET ¢ YHCAEHHBIM 3HAYEHHEM NPOAYKTHBILIX BASTO-
3anacoB NpH HaumeHbwed Baaroemxocty W, .. Ina crenefi u noay- -
MYCTHINL peKOMeRIyeMne apropamu sHadeHwda W, B otsenwnvic me-
CAUBL MCHbILE NPOAVKTHBHOH HauMeHblUeil BJArceMKOCTH B 2 pasa.

Memay TeM HauMeHBILAs BJATOEMKOCTh SABJAAETCH TEM KpHTHYe-
CKHM COCTORHHEM BAAFO3aMacos B MOYBE, MPH KOTOPOM MOYBEHNAH
Biara nanfonee JOCTYNHA AN pacTeH#il M HHMKEe KOTOPoro JGCTyi-
HOCTL BJATH AAA pacTeRuH cHixaetcA. [losromy psa astopos 114, .

38, 48, 126, 160, 171, 181, 259 | cyuraer, q'l'neum»l}-n“-—ngﬂf < W, .

TO WCHapexie 3ABHCHT OT BJAATO3ANACOB, CCAH —o—% == W, ,,

T 1¢ FABHCHT.
Cpean HHOCTpANHBIX 2BTOPOB HARDOJLIIEE PACIPOCTpalTeH e moay-
ynan mMetoanl Baesinn u Kpuana, Toprreeiita, Tiopka, [lenmana w ip,
QopMyna amMeprEAaNCKHX aBTopos DBuaeitun a Kpumna [301]
B METDHUECKOH CHCTCMC MMeeT CJeayIonimi suia:

E= 0,458k, 3 P{{ + 17,8) mum, (46)

rie .k, —- Ko3(DQUIKHERT, 3aBHCAMHE OT BHAA XYJABTYpPH; P — 2044
NPOLOIKHTEIBHOCTH AHEBHEIX 4YacoB B NaHHOM Mecflie oT TojloBoif
CyMMbl, %; {-— cpeuemecsivHan TemnepaTypa so3iyxa, °C.

Coraacuo aaunniM A, M. Aanateesa [16], a Takwse aptopa |259],
3TOT METOJ A3eT 3aBLILIeHHBlE 311a4ellid BolonoTpelneluns, ocobeHHO
B 3acyITHBHIX padoHaX Hallell CTpaHh.

B CHIA # Kanane nas pacueton pofonoTpeGicHBA OPHMENACTCS
meron Topureefita [311 ).

MecsiuHble BeTHUEKHKBL HCTIAPEIHS ONPeleasioTed o Gopmyae

E,= IG([?—i)“, (47)

rae L, — noreHudaspnas rpaHcnupauwsa 3a 30 gHed; ! — cpeannas
mMecAuHaA Temnepatypa Bosnyxa, ‘C; j — rennofanaHcoBblii HHAEKC,
PACCUHTBIBAEMBIA KaK CYMMa ABEHAJUATH MECAUHHIX MoKasatcueil (1)
33 Toll; @ — 3MOHpHUeCKHl NoKasaTens, 3apRHCHIIFA OT J.

Mecsytipie HHAEKCH TenNa PaccyRTHBaITCA no dopmyae

Ele (-l_é_)l.ﬁlli ) {-—18}
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Bo ®panuuu pacnpocrpaseH Metoi Tiopka [2361
X-|-a+V (49)

X4a . ¥V y3qLm?
[""'( f 5:!1>j

raie X — armocthepHble OCalKH, & — pacxol Bolkl K3 [10YBHE MpH
OTCYTCTBHH OCANKOB; V -— napamerp, SABHCAILKE OT THNA PaCTHTENb-
woctu; { — ucnapswias cnocoliocTs BO3AYXA, pacCYHTaHHad H3
COOTHOLLUEHH A '

E==

L2 =

l= VT, (50)

rie { — cpeqdsis 3a JieKkamy TeMmepatypa Bo3nyxa, “C; i — npuToK
KOPOTKOBOJIHOBOW PaTHAILMH.
Boaee npocran dopMyna Tiopka umeer creiayiowni sui (oboska-

YeHHA Te MHe):
!

f 415

E=0,13 (i 4 50). (51}

OcnoBHasi TpYAHOCTE NprEMeHensd Gopmya Topka, Kak oTMeuaer
A. M. Anrnateer [16), sagmovaercs B ToM, 4TO JA8 MHOTHX palOHOB,
H B TOM 4HCJe 447 Halled cTpaHbl, HEH3BECTHE 3HAYEHHA NapameTpa i,
a TakkKe HeNOCTATOUHO HaJeXXKHO OoTpeledentl sHaYeHns napaverpa V,
3ABUCALULETO OT THIa PacTHTEIbIIOCTH.

B Aurauy u JApyrux cTpaHax pacnpoctpaseila Metoiuxa [leamana
1178, 307] &

'F*E 4 Eyp :

E,= ’ (52)

T

B g
Yo

ric A — KOHCTaBTa, 3aBHCHILAA OT TEMNEPATYph, Yo — MCHXPO-
MeTpH4ecKas noctodAnnas; R — paiHalHoHHLIE Oanade, E,, — Hecy-
aiouad cnocofHoCTs aTMoc]epsl {BejHYHHA, YIHTBIBAKIEAS BIHAHUE
CKOPOCTH BeTpa ¥ JeHUHT BJAAMHOCTH BO3JAYXa, Pa3MEePHOCTh 3HEp-
rak); T — mepHos BpeMeHH.

Muntopn vkasupaer [157], uro sra ¢gopmyaa onHCLIBaeT MOTeH-
UHAJILHYIO TPAHCIHPANHIO, T. €. « . .KOMHY4eCTBO BOABL, TDANCHHPH-
pyemoe B €IHHEILY BpeMeéHH HH3KOH 3eleHOR KYJAbTYPOH, NOTHOCTBIO
3ATeHsIOmeH MOYBY, BuIPABHEHHOH MO BHICOTE M NOJANOCTLID ofeche-
YyeHHOH BJaros.

Tipumenense gopmyns TledMaHa 118 pacyetoB BojonoTpelrerHs
[OKA3A]10 XOPOLIHE Pe3YIBTATH Kak B AHIVIHH, TaK H JpVYTHX CcTpaHax,
Ha uTo YKaswsawrT paf sapyfemuwx apropob: Markkux [305],
Bask u ap. 13001, Jlemon u gp. [304]. B Corercrkom Corose 3Ta BRoJie
yeTkafd no ceoeft crpyrType ofwasa dopMyaa He Hauma WHPOKOTO
MpHMEHEHHS K3-33 OTCYTCTBRA 3HaueHHWH pAJA NMapameTpoB AA# Tep-

HTOPEH HalleH CTPAHE!, a4 TAKAKE CIOPHOCTH OTAebHBIX NPeNIOHeHH
edmana. Popmyna lledMana Moxer OHTh NpHroiHa TOJMBKO JAM
YCNOBHH JOCTATOYNOTO YBAAXKHEHHH.
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Thi
e — Pl o e i —

3a pyGesoM pacmpoCTpaHEHH H perHOHaNnHBE SMIHDPHIECKHe
(popmyiBl, CNIPABE[INBLIE JAIIL I/ TeX PAfloHOB, AR KOTOPHX OHH |
nonyueds (3041, wanpumep:

E = 0,0658¢P, (53) -

‘Tle £ — cpeiHecyTouHasi HOpMa CyMMapHOTO MCNApeHHA 3a MepHol
MEMAY ABYMSA NOJHBAME; { — CpeaHecyTOuHAd TeMIepaTypa Bosilyxa,
°C, P — cpefdecyrouias DPOJOJdMHTESLHOCTD - JHEBHOFO BpeMeHH
O NpolEHTax ot rogosoi.

Takum ofpasoM, Bee nepeuHc/eHHbe OTEYeCTBEHHHIC H 3apyle-
Hbie METOAB! HOCAT JiHOO PerHoHaNLIBH XapakTep H RAW0T YIOBJAETEO-
pHTeJbHble PesyNbTATH JHIUb [JIs OTACAbHEIX PafoROB, NAs KOTOPEIX
OHH OBUIH MoayYelb!, NGOG0 locTavouHo OOLLH, Ko CTPaBeVTHBL JNHILE
A YCAOBHH JIOCTaTOMHOID YBAAMHEHHS NOYBEL.

B npuposie B 0lHH H TOT e referiyeckd OIHOPOAKBIR NepHO] pas-
BHTHA PACTCHHH MCMApeHAe MOMKET NpoTekaTh KaK HpH JOCTATOUHBIX,
TaK M MPH HelOCTATOYHHIX YCNOBHAX yBAamHeHuA. OcolesHo wacto
nofiofHbe caydan HaOAIONRIOTCH fIPH OPOLIEHHH, 4 TAKKE B YCNOBRHAX
HEYCTOHYHBOTO YBJIAMHEHH:A ¢ YacThIM uYepeloBaHHeM SacylWHBHX
H AOATHBEX llepHoJoe. [lostomy nociaejHss rpynna MeToAoOB B AlaH-
HOM clyyae He npuroiHa. BonpDiHACTBO MeTONOE He YUHTHIBAET oCo-
GeHHocTH (fhaswl) pasBHTHA pacTeHMil, a TaKXe YCIOBHMI 3ajieraHus
TPYHTOBHIX BOJ, 4TO Taxike 3aTpyAHfAeT MX IpHMeHeHHe,

2.4.2. TennosopsoGanancossiii MeTof pacuera CyMMApHOro MCna-
pPeHAf C CeNbCKOX03RiCTBEHHBIX Noael. B ocHoBy paspalorki Tenlo-
BOAHOOAMAHCOBOTO METOAA PAcyYeTa CYMMAPHOrO HCNapeHHA ¢ CeltbCKD-
XO3AHCTBEHHLIX MoJell HAMH NOJIOMKeHE YPaBleHHs TeNJ0BOTO ¥ BOA-
Horo Oananca € Y4eTOM SJeMelTOBR BepTHXaibHOro pjarcofiMena
L 30HE a3’pallMi, a Taxie OdHoJorHueckux ocoleHNocTreiln pasBHTHA
pacTeHHi,

YnponigHHoe ypaBHeHWe TemyoBOTO GafaHCa MOMHO 3a8NMCATH
B CHeAYIOWeM BHje:

R—P Ae.
L "A¢+06dA7 C

(54)

IIaa Goibmol MAOMARH ¢ JOCTATOYEO YBJIamHeHHOH [OBepx-
HOCTBEIO, KOTAA AJlBEKTHBHHLIA 4leH YpapHeHHs TenJoBoTo GanaHca
HMEET Majlble 3HaueHWs, KOTOPHMH MoxHo npeneGpeus [40], vpap-
HelHe (D4) MOMHO 3ANHCATHE TAK:

Ey=Re—fo (54,)
Ao
Egme . (54,)

3neck HEgexcoM «J» OTMEYEHBI KOMIOHEHTH YPaBHeHH# TenJoBOro
Ganaiica MpH JOCTATOMHO YBNAMKHEHHOH OOBEPXHOCTH.
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llocaenuwe 1Ba ypasieHHs CrnpaBeiinBbl 418 JOCTATOYHO [pPO-
AOMHHTENBREIX MROMEMYTKOB BpeMenl, Korjia TelOnoTox B Houny
H TYPOYJEHTHLIH TENJIONOTOK, HMEIOUIHE COOTBETCTBEHHO A DAasHBIX
UPOMEMYTKOR BPEMCHM DAadHple 2HEKH, YPABROBEWHBAIQTCH ¥ CTAHO-
BATCA PasiBIMH HYJIO.
INocae denenus ypaneerua (54) wa (54,) noayuum
I R—F Ae

L e S Ty YT

© (99)

[lapamerp o« WHOTAA HA3LBAKCT GHOMOrMYECKHM MapaMeTpoM,
a ero HaMeneHue BO BpeMeHH — OHoJlorxyeckol xpueoil. Iertpyano
BHIEeTH, UTO TAKHe Na3BaHHA napaMerpa ¢ CnopapelidBsl JHIDb AJA
Cayyas AOCTAaTOYHOrO YBJAAAKHCHWA NOYBH, KOTA3 OH He 3aBHCHT OT
yenaxkuenus. Ilpu HefocTaTOUOM YBAAXKHEHHH MOUBH O, KAK GELIO
NOKa3ado Bbile, 3aBHCHT KaK 0T OHOIOrHYeCKHX ocoberHOCTel pacre-
HHH, TAK ¥ OT BJALKNOCTH NoYBbl. [To3TOMY @ Bo Beex cayuasx aywiie
Ha3bBarh KOS(MpHUHENTOM CYMMapHOro HCNapeHHs.

Pasdocti R — P u Ry, — P,, Kax noKa3aHo BbllUe, pa3.THYaIoTCA
He CHABHO, a OTHOWeHHe HX KojeGaercs B npenenax 0,9—1,0. Io-
FTOMY ANA NPHOGMHKEHHBIX pacyeToB MOMHO MPHHATE

E  EL . Ae
Ea ~— Ry— Py, Ae- 0,G4Ar°

(59,)

=

B 2.3 610 nokasano, 4ro 6yayun npuGIHIKEHHOH XapaKTepHCTH-
Koit TypOy/AeHTHOrO TeNNONCTOKA, NapaMerp o B TO e BpeMms obHa-
pyAHBAET ONpeNeAe Y0 3aBHCHMOCTE OT BJAr03anacoB nouysw U ¢as
paseuTus pacteHHR. ['pajpuyecKpe 3aBHCHMOCTH Ko3(xpHIHEHTOB
CEMMEPHBPH HCMMapERHA & OT CPEIHHX NPOAYKTHBHHIX B/AATO3anacos

Wi -i- W
B KOpHeoOHTaeMOM c¢Jloe —&1'2—""", JeseHHBIX Ha CBOODJHYIO Mo-

prerocTh ¥ = W, o — Wy . lipedcTaBiedsl Ha puc. 39. AHaJHTH-
YeCKOE BhlpakKernHe MNPHBEACHHBIX 3ABHCHMOCTEH MOMHO 3anHCaTh
B BHAe
- Wan+Was o Ro—Po Wag+ Way =
E=pE,—tas—2E = p-227 Tk, (56)

rjie p — yrnosoi kKospHUHEHT NAKI0HA JHHHE CBASH, 3aBUCALLKI OT
hassl PAIBHTHS PACTEHHH W COCTOAHMA AEATENLHOH ITOBEDXHOCTH.

¥papHenwe (56) Omao nonyueno astopom B 1960 r. 1235, 269];
OHO BIOJIHE COOTBETCTBYET veTaHosmelwod M., M. AGpamosoii |1 ]
n C. . loarosum [79] 1 pnocaencreun noarsepaxiendoit b. H. Mu-
qypunsiM [16]1 | drsnyeckoft 3aKolOMEpPHOCTH BCNAPeRHs BAArH B 3a-
BHCHMOCTH OT VEJAXHeHHd N0YBLl. Y paBHeHHe BEpaKaeT 3aBHCHMOCTh
CYMMapHOro HCnapenus oT Tenjo3HepreTHYeCcKHX XapakTepHCTHK
H BJTARKHOCTH 1OUBH, H MOeT GblTL MCNOJIL30BAHO B KAYECTRE PaCcYeT-
HOH 3aBHCHMOCTH.
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Baarosanacs! Ha Konen pacuerHoro wuTepsana W, Mo#No BH-
YHCAATE N0 opmyne

Win (1—B55) +X+M . K—¥, ,
Wie= o E, " {h?}
.- |

BHITEKAIINEN H3 COBMECTIIOIO pelleHHS YpaBHelH§ BoAHOTO GalaHca
SOHBL a3palHH

Wfﬂﬂ=whn . X !'M'l' ;{_‘E'_Fn {58}

H BeIpamxenns (56).

[lo sroii dopMyae onpenensiores penHYHE 06U BJIAr03aNACOB
b npesenax of W, . jo W, .. Ecaw paccuntannan no dopmvae (57)
HeJHYHHA ofmux Brarosanacos Wy, npessiuaer W, ., To B sToM
cryyae Wy, npeHumaerca pasHbM W, ., Waw y (ecaw NPOBOIATCH
OnepaunH ¢ NPOAVKTHBHON BIaroi).

Ofiee BlLipamende 114 pacueTa CyMMapHOro WCHAapeHHs ¢ CeJib-
CKOXO3AKCTBEHHEIX nodefl UMCeT BHI

E— dWpy+X—M \K —V¥,
floo P '

i EEI}

[lpu rayGokoM saferauii rpyHTOBBIX BOL, KOTZa napamerpom K
MOKIIO TpeHebpetn, TOCKOALKY OH COCTABISET HHUTOMHO MAAYIo
BEANYHHY TIO CpasBHEHHIO ¢ wucmapeHueM (=0,1 =0,2 MMm/cyriu)
[250, 2551, a Tak:ke TMpPH OTCYTCTBHH NOBEPXHOCTHOTO CTOKA, thop-
Myaa (59) noavuur BHA

.E —y 2“-'"-’! 1 |' -'l: '!' M
[ R
Pl

Ay HeopomwlaeMHX CCJABCKOXUSAHCTBENNHX nodell B topMyaax

(59) u (59,) komnorent M onvekaercs, T. e.

Wy u X
E:—-]_:'—;:—. (59,)
PEe
Heofixonumo oTMernTh, wro dopuyaw (56), (57), {29}, (h9,) u

(993) MPHMCHTIOTCH B YCNOBHAX NEPHOIHIECKOTO YEALHHERHA TIOUBKL,
T. €. NpH

{59)

; ' (59;)

Weay ~Wre
e Y

Ilpy aocTavouHoM YBJIasKHEHHM TOYDBH, Korla Wi H Wy, MomHO
npupaaars W, (pHCOBle ueKH, nepeyBJamHeHHLIE YYaCTKH),

| T L
yneg :E: "B ypaBlCcHUK (96) npeppaulaeTcd B eHHMOY:
h W 2
h”'j'l' b ZHE%H'H = |, TaKk Kax W, o=y
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B 3THX yCJAOBHAX pACUeTHl CYMMapHOIO HCHapeHH#d ¢ CellbCKo-
XO3AHCTBEHHEX MOJeR TMpoH3BOAATCA no dopmyae

E = BE,, (60)
roe p = «. '

dopmyaamp (56), (57), (59), (59;), (6Y9s) u (60) moxHO HOABL3O-
BATbCST AJA BLIHCIEHHS BelHYHH CyMMapHOro HCIApeHHA ¢ Celb-
CKOXO3ANCTEEHHLIX KVJABTYP NPH pasaHyHeIX cnocofax MOJHEA U Ha
HeODOIUAEMBIX MOJRX TIPH passiHyHol riy0Hue 3ajeranHs I'DyHTOBHEIX
poa (npa H > 0,1 m). [lpy s7oM yicaeHHbe 3HaueHd GHONOT HUCCKOT D
napaMerpa f onpenensoTca M0 pacyerdsiM Tadanuam (taéna. 16 n 16a),

Tabanua 1Ga

FnauenMs napamerpa B Ang TPaB, 3EPHOBRIX W LUHPOKOPAIHHX
NpONAWAMX KyATYD OO0 Ga3zam WX pPaspuTHs

Cpepilsne | Cpeniine
D@#3H pPRARHTHA aHaweHRA | dhaahl pazBATHA SHAYEHHA
[lepuog o nocepa 0,80 Brxoj B TpyOKY (BBIMETHBE- 1,20
o Boxogos 0,80 HHE METENKH, GyTOHKSA1A)
Bexoawm 0,98 LlpeTeane 1,18
Kyuense (06p a30BaRHE NHCTh- 1,08 Cospepasie (PacKpEITHE KO- 1,00
en)} pobaaex)

COCTaBJAEHHBEIM Ha OCHOBAHEH HMEIOUHXCH B HACTOsllee BpeMms AaH-
AHX ®HalJiniedHi 3a cymMMapHBIM HCTapeHHEM C PA3JIHUNBIX CeAbCKO-
XO3ANHCTBEHHBIX KYJABTYD M hakTOpoB, HX 0GYCAOBAHBAIOWHX (BAATO-
3anackl, OCajKH, PACXol TPYHTOBHIX BOI B 30HY aspaupH, HEQHIb-
TpAalHA M {p.) AJs PasTHuHBX pafioHoB ora EBponeicKoh TeppHTo-
pur CCCP n Kasaxcrana (IyGoska, 1954-—1963 rr.; Hmxnenepnu-
gan, [lpunecHanckan, Kycrauafickas ¥ Apyree CTOKOBbIE CTaHIHH,
1957 —1963 rr.; 30 arpomercraHuuii I['mapomercnymOe, 1938—
1963 rr.; skeneaunud [TH B Kasaxcrane, na CepeprHom Kaskaze
W Ap.). Benpunuu P npeaBapuTenbHO BEUKCASAINCE OOPATHEIM MYTeM

no dopMyjiaM:

o Lo (Whu+ Waw B Eq Ewh“—f-x—;—ﬁ-'i—}fh |.H._.._f,_E’
| (61}
! E
e 2Ey - 2y
ﬁ_ﬂ Lo (Whu+ Whx) Ky Whp-rX+M— E {ﬁﬂ}

BRITEKAIONMHM COOTBETCTBEHHO W3 ypaBHelni (56), (59) u (56,), (59,).
PesynsTare BHUMCAEHHS P 408 pasHbX KVJALTYP 00 AekanaMm (dasam
PASBHTHA pacTeHMil) WJIH MecillaM TIOABEPriHCh CTATHCTHYECKOH
obpaGorke. B peaynprate sto# obpafoTKH TmoayuyeHHl CPegHEMHOrO-
JeTHHe M ofleTeppuTOpHanLHEE 3HAYeHHH HeCAelyeMoro napaMerpa.
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OwubkH (8 NPoOUEHTaX) CcpeiHHX 3HaueHHi [, UpHBeKeHABIX
g raba. 16 u 16a, suunciaeHs ne Gopmyae

100
P= ———, 63
i (b3)

rne o — cpealekBaipardyeckas owrbka, BHUHcaAeMas no (Qopmye

— Bon)®
T = V = ﬂr _ﬁf ]'—; B, — cpenHee sHauenue; N — HHCIO 4ACHOB

pana. Mas oracieEEX paiioHoB 3TH OwWHOKE OKa3ajuch DABHBEIMH
7—12%. B cpenHem AAA 10MHBX paidonos EsponeficKoil TeppHTOpHH
CCCP u Kasaxcrana oun cocrapiasior 10—11%. Cyuwecrsenno, uTto
kosdxpuuuenT sapHamdE napamerpa P, Kax npasmao, B 2—3 pasa
MeHblue Kos(ppuilMenToB BapHalun BeJTHYHH CYMMapHoro HCnapenus,
nojoWeNblx B ocHOBY onpefedeHril f, 4To noaTpepiKiAaeT YCTOH-
YHBOCTEL MNOCAERIero.,

Jna yao6Gerea MaccoBbiX pacueroB JaThl HACTVILICIIHA H OKOH4Ya-
HHA (pa3 pasBHTHA pacTeHHH ObLIH ocpefHeHnbl B MHOrONETHEM pas-
pese, a 3HaseHus [ 1a 370 OCHOBE NpPHBEJEHEH K JeKagWbiM pacuer-
HBIM TepHOLAM B 34BUCHMOCTH OT [Iepexoia TeMmmepaTyphl Bo3iyxa
pecHoN uepes --5°.

OcpelHenHble 3HaueHid i MOKHO TAKHe ONpele]aTh rpapuIeckuM
crnocofioM Kak yriobble KodduprilEeRTsl COOTBETCTEYIOIHX OCpeNHeH-
HHX auuAl ceasH (prc. 39, 40). B panroM cnyyae fonyckaeTcs npH-
MOJHEEHHOCTh JHHHE CBA3H, BHXOAALIKX ®3 Hauaja KoOpAHUAT.
Ha stux rpadHkax, He3saBuCHMO OT paioHa paciiofioKeHHs CTaHIHH,
BCE TOYKH, XapaKTepu3yIollHe olHY H TY #e (a3y pasBHTHA pacTenHi
AAHHOH KYJARTYDH, JIOKATCH HA ORHY NMPAMYI0. ITO CBHIETENLCTBYET
o6 viuBepcajbHocTH 3asucumocreit (56), (57), (89), (59,) u (39,)
B CMBEIC/E HPHMEHEHHd HX ANS BHYHCISHHS Welnapedus s mobok
TOYKH . B paiioHe Ce/ibCKOXO03AHCTBEHHOKH 30HB CTRAHBI.

[lpu onpeaesienuy f no npepaaraemon wkaae (cu. taba. 16 1 16a)
JA5 peaNbHBIX NIGKajl H MeCALEB WM MeX(pasHbeIX NepHoioB, CYas No
BhilEIPHBEAEIHEIM HTOraM cTaTHcTHyecKoi obpaGorkn [, ownOKHR,
fo-BHAHMOMY, He mnpesbiaier 20% (1ns 3ePHOBBIX, IPONALIHBIX,
OBOLIKBIX KVJABTYP C MCPHOAHMECKHM PerXHMOM OpOLIeHHA H Ha Heopo-
maeMalx noasx) u 12—I15% — nas pHCOBHIX NOJAEH.

B cayyae npHMeHeHHS NPHHIHIHAILIIO HOBBIX MeTo0B ofpaforiu
# yAoOpeHus MNouBbl, CHOCOOHBIX CYIECTBEHHO H3MEHWTh XAPaKTEep
H HHITCHCHBIOCTE MPOH3PACTAHHA CENbLCKOXO3ARCTBEHHBIX KYJALTYP,
a TAK#e NpH BLBeAeHHH HOBBIX, O0Jee MpOIYKTHREHBIX CODTOB pacTe-
HHll, cooTRolleHNe PAKTOPOB, 00YCAOBIHBAKUWIHK CYMMapHOe HCMape-
HME ¢ CAMHM HCTIapeHHeM, MOMKeT HeCKOJALKO M3MEHHThCA H, CAefloBa-
TeilbHO, MOMeT HoTpeboBaThe yTodHeHHe mapamerpa P. Takoe yrou-
HeHHe HeoGXOAHMO JeNaTh TaKie No Mepe HAKONAEHH HOBBIX 3KCIe-
PUMEHTANBHBIX JAAHTILIX, .

[Tpegnaraemeiit MeToA NPHrojeH A pacyera BJaro3anacop B BCPX-
HEM Ca0e MoYBEl H CYMMAPHOTO HCTAapeHHs ¢ CeMbCKOXO3AHCTBEHHLIX
noJeil (opowaeMblX W HeOpoUIAeMEIX), PAcNOIOMeHHEX B PasanuiiblX
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NOYBEHHO-TeONOTHYECKHE H KJIHMAaTHUYUECKHX YCAOBHAX pEEHHIIH{}ﬁ
tTeppuTopui Coperckoro Corosa.,

Huxe npHBOAATCA HEKOTOPHE PEeKOMeHAaUHH no onpeieseHHio.
OCHOBHBIX NapaMeTpoB lperaaraeMmx opmya.
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Pue. 40. 3arBcHMOCTH  OoTHOWCHHA A = Wie. ALl =R —1

E &
OT BCAHYHALK B = -5;'— ANS OUpeAcIenHs napavMerpa B, nocTpoenisie no Jagnsm na-
Guonesni JIFTMO, Hwsueeaesnukodt, [Mpuacckarcrol # Kycranaficknl cToRoBoIX,
craMupi, arpomercrabunil eTurant», EMUAHER 347 KOACCOBBIX CeAbCKONO3RACTBEH-
HB!X KYJABTY].

Padn paspHTha pacTerdl: 8 — »eXoas (A03CSHORICHRAC BLICTaudH) — TRpeTHRE AHcT, & — ThHe-

THR MHET — KYWIEHME, ¢ — RKYWCIHHe — nXOL 0 THYORY;: & — BUXOJR p TPYORY — KOAOIMCUAE,

f — EBA0Merne — MOAONHYA  CMesocTL; ¢ — MOAOMHZN CRENOCThL — DOCKONAR  CHENoCTh;
B o= POCHORE A — TOAHAS CNeNGCT L.

Kak yme ortmesaloch, NapaMeTp y onpefenfdeTcd N0 pasHOCTH
MeRJlY HauMeHpIeH BJAArgeMKOCTBID ¥ BJIANHOCTHEI 3aBAJaHHL.'

1 Boamomern o apyroft cnocol smyHCAends mapaverpa ¢ EaK PasHOUTE MeXNY
MOAHOM BJIarceMKocTsi0 Wo, 4 B BAAKHOCTLIC 3aBAAaH0R Wi oo V™ Wi p— We.a-
B stom cayuae Y.  OKaIBAIICH HNPEMCPHO B2 pasa swiNe ¥ M COOTRETCTRCHHO Napa-
merp P, » B dopuyaax (56), (57) u opyrux OvAeT Takmke apuMepno B 2 pasa dosnine,
yeM
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[Ipy OTCYTCTBHH JAHHBIX OlpeleNeRnii YKasaHHBIX BOAHO-(PH3HYECKHX
XADAKTEPHCTHK IAA NPAGTHKEHHBX pacyeToB fapaMerp y MOMHO
onpefeauTh 1o Tabn. 17 B 3aBHCHMOCTH OT THINA NMOYBLL. o
Ta6awuwa 17°

3nauennn BOAHOGHIHYECKOrD Napamerpa ¥ -'
METPOROMD CAOH MOYEL NAA PAIEHYHEIX NOUE

W MM W ouw v

Mouna HE Ba

Jeprosp-cpelyenof30n4CTag  naxoT- 325 136 189
Haf N3 THMENOM MOKPOBHOM CYTAHHKS

HepHoBo-CPeAHenD #0NHCTAS JecHas
Ha JerKoM MOKpORNOM CYIAHHEE, NOJ-
CTHHAcMoM I1a TayGuHe 85 eu Sonee TA- 261 05 166
HOABIM CYTAHIKOM

Mompetit Tyunmi uenHuHmil gepuo- 60 137 233
3eM HA TAMEeR0M JECCOBHAHOM CYTAHH-
Ke, NOACTHI2eM0M JerKaM JECCOBHIHEM
CY MM HKOM

Knmil naxoTHell coloNUeBaTHI Yep- 353 156 159
HOSEM HA JETKOH MOXposHoH TJAHNE :

THOXMHRE TaXOTHEE CEPO3EM HA CPeT- 242 a4 148
NeM RECCOBEIHOM CYTAHHKE

[ayGoxocTonGyariii, MaxoTHui cORo- 360 202 158
HElW HA TAMKEIOM JECCOBHIHOM CYTJHE-
Hi

-

Pacyersl CYMMapHOTO HCnapeHns BRNIOABAIOTCH B ABYX 8apHaHTAX.
OBBUHLIM CHOCOGOM H METOAOM MOCTEL0BATEABHOrO NMpHOIHKEHHA.
OBuuHbil cnocot BHUKcIeH A (6e3 npHMeHeRHs MeTolla ipHeIHKeH HA)
MPHMEHASTCH NP HAJMURM HALENHLIX (M3MEePCHHBIX) NAlHbIX O 1po-
JYKTHBHEIX RBjIArosanacax BepXRero MeTpoBOTO CJ0SA MOYBH (W)
Ha HAYAJ0 [epBOTO PACYETHOTO MECAla Tenjaoro nepuojia roia. Ilpw
OTCYTCTBHH JAHHBIX H3MepeHHH BedHuuusl Wy npuMensetca MeTO/
NpHUGAHMEHKA: BHYHCAEHKS HAUHHAIOT ¢ HeKoTopoil 3allaroBpeMeH-
HOCTHIO NO OTHOLIEHHKY K CpOoKaM, AJSf KOTOPBIX Hasepedbl NOJAYYHTD
pe3ynbTaTH BEIMACHEHWA HWcnapenkA. B Jainnom cayyae sabaaronpe-
MEHHOCTh DaBHa OJHOMY TORY.

[Ipy BEIYHCIEHWH C/elYeT HOJAb30BATHCA NMPHOAHMEHIHM 3HAUC-
nuem W, (taGa. 18). Pacuer HaumHaor ¢ 3a60aroBpeMEHHOCTBIO
oauH roa. BejauuHilbl pacxofa IpyHTOBBIX BOA B 30HY aspaiHH IpH
pacuere HengpeHus H BJAr0oSanacoB DO npefaaraeMbiM thopMynam
ONpeiesAoTea No NH3HMETPHYECKHM HalnileHBAM.

Meroiuka pacdera K MPH OTCYTCTBHH JIH3HMETPRYECKHX Hab/io-
JIeHHK paccMaTpHBaerca HHKe,

OcradoBHMCH KOPOTHO Ha MeTOJHKE onpefeneHHd WCnapAeMOoCTH.
ITog HenapsemocTho OOLIYHO MOHMMAIOT MAaKCHMAaAbilo WIH MNOTeH-
LUHAMTBHO BOAMOMHOE HCHADEHHE npi HanHEX TENMOSHEPIreTHYCCKH X
H METEOPOJIOrHYECKHX YCAOBHAX C MOACTHAZIOUEH NOBepXHOCTH, BJa-
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TaGnruoa 18

Cpeanme NPOAYKTHEHKE BAATO3ANACH (MM) B MCTPOBOM
CN0E MOYBLE BECHOM KO BPCMEHY HACTYIICHHA CpeanecyTO4HOH
TemnepaTypst Bo3gyxa -i- 57

Pa#ton
KADIKTEPH - : 5 I i
CTHRA RECHL = o - ; -:l.: :
Ma CTETMENRA = al
VEAAK HEHHA §= E :'E_: 3 S i Em §
o o E oW = o m o R
$3 53| g% | %s 23 | &8s
140
Baamian 125 | 160 175 225 200 200 | 30 | =
: : o 100
Cpenuss 50— { 160 | 100-—--150| 225 |150—200| 200 20 —
150
100
Cyxas 30 | 140 | 75—120 100—130| 180 | 10 %

TIiprMéedanndn l. /o opourseMsx semean B palloHe b noKalaie NPOAYKTHBHMO
BAATOIANECH b Lavale BEreTaRAARHOND NEpHOLS fiea pocempitell BNAT03apAREH nmoHDkR; b THETH-
Tl — NpH rAYGOROM SaJleradHHN FPYHRTOBMX Bof {ff > 5 M), P JREMeHATEAE: — OPH Heray-
Gokom (H =5 ).

9, CTemeHs YNNaKHEHHA BecHH OMNpegeAfieTcs MO BCAWNYKAE OTHOWEHUA BXEX,
rae 2 X — CYMMa OCBAKOE € OKTHAODA Npegmayuicro roga No HOCAeIHHA XOoToInuwA  mecild
FAAHEOTO DACHETHOMD 1042, L X —= CPeAMAA MHEOrONETHAR CYMMa OCallKOoR 33 TOT Me OePHOL.
liccha cumrgercs whamuof npA LX/AX > 1.3, cpeaneR —ot 0,6 A0 1,3 u cyxoll — npw
D XEX <07

3. Cxesmay paficuos npegetaniedy 8 VKa3aHEAN M0 pacqeTy NCMaPeRHA C CVIOH [237].

rozamackl KOTOpOH HeorpaHudenst. Jfa BeJHYHHA NJA PasiRUHBIX
HenapAMMX nosepxrocTedt Gyaer pasnofi. [aa BOLHOH TOBEPXHOCTH
NOHATHA UCHAPAEMOCTH W HCMAPEHHs COBUAAAIOT; IR napa noj Hemna-
PAGMOCTBIO CJEAYET NOHAMATE HCHAPEeHHe NPH NpeAedbHOM YBIaMKHe-
HHE TesTeasHoro caos noussl. JIA% NOBepXHOCTH, 3aUATOH pacTHTe b+
HOCTbIO, 1104 HCNapAEMOCTHI0 NMOHHMAKT MEKCHMAJALNOe HCrapeHwe,
Kotopoe Habamopaercs ofblMHO DpH HauGonee GrarONpHATHHX A1
PA3BHTHA pACTeHHil YCIOBHHX.

B Tabn. 19 ppelcTaBieHbl BeNHYHHBL HCHAPEHUS C MpPeNebHO
yBAaKHEHHOH CcBOGOAHOH OT pACTHIEJBHOUTH MOYBBl, CYMMAapHOTO
ACHapendsl ¢ MoYBkl, 3aHATON JYTOBOH PACTHTENBHOCTRIO ¢ OATHMARD-
HEM (Gauskunm x W, ) ysJaxHeHueM, H C NPELeJbHO YBAAKHEHHOH
[OYBHL. TH AaHHEIC NOAYYeHBl aBTOpoM C I[OMOILBIO JH3HMETpPOB
g 1056-—1959 rr. Ha onwTHex noasx JI'MO.

AlAnMa HX HOKA3BIBACT, YTO CYMMAPHOE KCHapende ¢ NovyBll, 3a-
HATOH JYTroBoH pPACTHTE/LHOCTBIO MPH ONTHMAALHOM YBAZKHEHHH,
cKasaloch 3Haukreapso (na 27%) Bbiue, dem NPH DPEIEABHOM.
BeanunHbl AenapeH 4 ¢ NpelenbHo YBIaKEeHHOH cBo00/IHOK OT pacTh-
Te;bHOCTH NOYBEl 3aHHMAIOT TPOMEXKYTOUHOE NOJNOMEHHe H B CpelHEM
Ha 13% MeHbile ONTHMAJEHOIO HCRAPEHHS C JAYrFA.
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Taﬁ.nuu;a‘ 19

Beanyuns wenapenna (MM) ¢ npeleibHo YBIaKHEHHOR,
ceOfOAHON OT PACTHTEABHOCTH NO4YARM, CYMMAPHOMO MCNapeHHs
C ONTHMANLHO W IPelcABRO YBAAMHEHHOR NOUBL
¢ AYTOROH PACTHTEABHOCTLID

Ml | ST Hraw
Bug #enapsmonei
noBeRXHOCTIE

] 1 [l 1 I1 1l ! I 111

Onrewaaiue  yoaamnen- | 47 52 ! 63 | 81 | 96 | 103 | 107 | 100 | 105
Hui ayr Lgon

CeoGognas oT pacTHTelb. | 45 50| 59 | 66 | 76| 84| 89| 93| M
HOCTH NPelensro YBAAM- .
Henmaa noueda E,,

E"“EE“'“J{H]% 4 4 6 | 18 | 21 18 17 7 10
o
[Tpegentuo yelamdcannt | 49 56| 50 | 52 | B8 | GO} 60| 63 | 67
ayT Ly, a

Em_; Ena 000 |—a3{—8! 21| 36| 40| 42| 44| 35| 36
LEIiS
Arrver CoHTAGDE
By Hemdpawus i
nnnr.':p}l:lml:"rﬁ
I -1l 111 I 11 iil
OnThManbHo  yedamuce- | 59 a7 b 72 £l o0
HRE ayr Egq
Crofognan oT pacTHTenk- | 92 86 &1 70 &0 52
HOCTH NPCACALHO YRAHM-
HenweHad ToXRa £y, o
Lon—Lnn_ 100 70 N 11 3 0 —4
Eon
[Mpegenpno yRnawueAHsHd | 58 {51} {48) 47 30
ayr Eg, 5
E Eﬁn-n L1008 41 48 47 35 50
L

CaenosaredbHo, MAKCHMaJABHOE WCMapedHe ¢ [0YBb, 32HATOH
pacTHTenkHoCTLI0, HalMofaerTcs NPH ONTHMAIBLHOM  YBAAMIEHHH
MOuBH, 4 He MPH NMPeaeiLlioM, K4K 9T0 WHOLAA NpPeICTaBAsIOT H Kak
5TO HMEET MECTO JAJ8 TouBl, CROGOAHOH OT pacTHTeAbHOCTH.

Mutepectisie 1annbie Gblay noaysedsl B 1965 r. Ha opowaeMoil Ky-
kypyse 8 POOMC (raGn. 20). CpapHRBaii BeNHYHEb HCHAPeHHs no
JusuMerpaM | M 2 ¢ rayOWHOR Jlo YPOBHN TPYHTOBLIX BOJ| COOTBET-
creennio 0,5 1 1,0 M. B pauansHetil nepuoa seretallil MpH clabopas-
BHTOH KOpDHEBOK cucTeMe JH3WMeTp 1 AaBasdl DBeJHUHHLL HCNApenusd
Ha 10—15% Goaelwie, yeM ausHMerTp 2. B mocnenyiommeM no Mmepe
PA3BHTHA KOPIEnoil CHCTEMB!, HANDOTHB, nuauMerp 2 CTa’ AasaTh
BCAWUHIE Hemapenus Ha 8—12% Goavure, veM ansnMerp 1. ITo ofib-
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Tabawnuwua 20

Banaune eadroofecnedennocTH Ha CYMMAPHOC HonapeHie,
pasBuTHE PACTEHHR W ypomafnocTe kyeypyss. POOMC, 1865 r.

é;: EEE}E,. L "E“- ]
k= =5 E - A
8 & Re . | = ng | =
Bap i = g 8
PHUNT CNHBT E‘% EEE EE EE H’E
TE He- = | Eta= 8z
583 | =38 | 33 | 52 | &5
nﬂ.’ltﬂﬂgl OpOIIACMBIH yuacToK npa A = 1100 34,2 248 | 355 | 61,0
= |,0+1,0 M
[Toneroit neopomaeMuii Y4aCTOK [PH 520 36,5 23] | 333 | 194
H™>9
Juamerp 1 =056 m 1088 9.3 226 | 255 | 29,8
Jhsumerp 2 H= 10 m 1138 30,6 252 | 316 | 59,0
Jnzowverp 3 H= 1.0 m 861 23,2 208 179 52,5
Jluaumerp 4 H=20 M 566 19,5 152 1i8 21,8

L hoRoAorETecKie HalMoJer iy BWOonHeRN M. M. Apges [23]

ACHACTCA OTCVICYBHEM 8 Jiu3uMerpe | no BTOpOM NepHoje BereTaruH
AOCTATOMNLIX YCAOBHE aspaumu. B Jusumerpe 2 nuranue pacreruit
BAArOH B 3TO e BPEeMA VAVUIIWIOCH, TMOCKOJABKY DajsuBIIAACS
KOpHeDBas CHCTeMa cTana noayvuarp fonee oOMJILHOE IIHTAHHE 33 Cuer
TPYHTOBHRIX BOZ.

B pesviaptare npH 10YTH OAHHAKOBOH MAOILAANR JTHCTOROH HOBEDX-
HOCTH, HECKOABKO MEHBIUEH BEICOTE M YPOXae 3edetodl Macchl yporkan
jepeH B JAH3AmeTpe | oxasanca MeHbWwe MouTH B 2 pasa, deMm B JH3H-
MeTpe 2.

Ha nonesom opowiacMom yuacTke lpd riayGHHe 3ajeranns KpyH-
TOBHIX BOX },0—I1,5 M BeAHUWHA CyMMapHOTO HCOADEHHH, a4 TaKMKe
OCHOBHBIC (PEHOACTHYECKHE XAPAKTEPUCTHRHA OLIMH GAM3KH K TAKOBBIM
g ausumerpe 2 npu H = 1,0 M. B To ke Bpems B JiH3HMeTpe 3 TIpH
H = 1,0 M peanunuu cyMMApHOro HCNAPEHHS, OCHOBHBE (eHOJOMH-
UeCKHE TMoKasareld H ypowal sepHa Gual MeHbIlle, deM B JIM3u-
MeTpe 2. B auaumerpe 4 npn H = 2,0 M 1 ua HeopoulaeMoM yuacTke
nupd 1 > 2 M BenHYHBa CyMMapHoro Hcnapedus, (eHOAOrHYECKHE
MOKA3ATENY H Yypoxal 3epHa BCAGACTEHE HeloCTaTouHOH paaroofec-
NeveHHOCTH 0Xa3aliCh IPHMEPHO B 2 pasa Mensine, YeM B AHIHMerpe 2
H Ha OpOIIACMOM Y4YACTKe,

Taxum oGpasoM, B Ansumerpe 1 Habmwlancs usOHTOK BaAari | He-
ROCTATOK a3palini. B JiMsuMeTpe 4 U yaCTHUHO B TH3UMETpE 3, a TaKKe
Ha lcopoilaeMOM yyacTke Haluiona/ca HejocTaToK BOLONOTpedaet s,
B ansumerpe 2 H Ha opomaeMoM yyacTKe, oueBHAHO, HaGM01a10Ch
ONTHMAJABIOC HLNAPEHHE, H MO3TOMY HoJdvdeH MaKCHMAJbUBIE vpo-
HKal NPH JAVHOM YpOBHE arpoTeXVHUecKAX MeponpHATHi. B Havaib-
HEIH BePHOA BErelauyrH, T. €. A0 TeX MNop, nokda oOLeM MUTAHHA Obla
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noctatoded AAs cAaGopasBHTON KOPHEBOH cMCTeMEl, B Nu3umerpe 1
TaKMe Habmionallck ONTHMadbHHE YCI0BH® BOLONOTPeGIeHH .

CleaoBareabHo, AN ONTHMANbHO YBAAMHEHHHIX CENbCKOXO38H-
CTBEHIHX MoJieit HenapseMocTh B Mo CBOEH CYUHOCTH, H N0 BEJHVHHE
TOWICCTBEHHA ONTHMAJBHOMY HCHAPEHHIO.

Be dduniy HCHAPAEMOCTH ¢ Pa3MuHBIX HCNApAIONAX TOBEPXHO-
cTeill peafibHBX PA3SMEPOB HHCTPYMEHTAJbHO MOMHO OIPCALTIHTE Cle-
AVIOHAME METOlaMH: ANS BOAHOH TOBEPXHOCTH — C NOMOLLBIO HCHA-
puTeAbHLX OacceHOB H BOLHBIX penapuTenedl ¢ BEeleHHEM COOTBET-
CTBYIOIAX MOMPABOURBX KOMDPUUHENTOB Ha PelyKIUIO; Wis NOYBLL;,
CBOGGNHOM OT PACTHTENBROCTH — C TIOMOIIBIO JHSHMETPOB C Tpetesih:;
HEIM YBALKAEHUEM NOYBH; AJA CebCKOXO3AHCTBEHHEIX nonaeil peaipt
HEIX PAsMEpOB — C TIOMONIBO JHSHMETPOB H METOJOM TENJIOBOro ﬁa;{
JAHCA LPH ONTHMaABEHOM }’BJ]E}HHEHHH NOYBLl.

B HacTosulee BpeMs BHaGMOAEHUS 3a HCHAPAEMOCTRIO Ha CEJABCKOY
XO3AHCTBEHHEX noAfax He penyrtcdA. JlAs ee XapakTepHCTHKH MOXHO
HCNIOJB30BATH CHENHANBHO oToOpanHEle JaiHble H3MepeHni cymmap:
HOMO HCMapeHHs Ha CelbCKOXO3AHCTBEHHEIX MONRX, Korld EJaXHOCTh
noupkl ObL1a onTuManeHoifi. EcrectserHo, 4To nofobibie JlaHHLIE
HMEIOTCS B DechbMa orpaHHdeHHOM KoJHuecTee, He ofecrneuHBaiolleM
HajledHble ofpefe/eHHs pexHMa HCNapAeMOCTH.

B nnteparype H3BecTEH PAL METOAOB A/ KOCBEHHOTO ONpeleeH s
uenapseMoctH. Hekoropue asropwt [11, 78, 99, 226, 282} xapaxre:
DH3VIOT HCNApAeMOCTh € CeJIbCKOXO3RACTBEH HbIX nojefi, HaR notpebd-
HOCTB PACTEHME BO BJare, BeJRYHHAMHA HCAADEHHA ¢ BOAHOH NOBEpX-
HoctH; apyrde, nanpumep I'. T. CesiAHHHOB, BHUMCAAIOT STY BE/H-
uMHY No CYyMMe TeMmepaTyp, ymeusweurofi B 10 pas. A. M. Annarsen

[14? BLIMHCIAET HCTADAEMOCTh 10 AedHUHMTY BIAMHOCTH BO3AYXa H
OTONECTBASET ee ¢ ONTHMA/bHOK NoTPeGHOCTLI0 pacTeHHil PO Bhare.
A. P. Koucrautuios [117] npenaaraer onpefieaars €é AJfA CEIBCKO-
X038HCTBEHHOrO NOJS N[O HCNAPeHHI ¢ ONTHM&JIbHO YBJAAMHEHHOTO
Jyra naoiazeio 20 M* waW paccuWThiBATL MO HCAPABAEHHEIM Ha Ce-
30HHBIA M CYTOYHHIH Xof BeNHUHHAM TeMneparypbl H BJaXHOCTH
BO3AYXa .

He 6yaem ocrauasnuparsesi MOAPOGHO Ha BONPOCE O TOM, Ha-
CKOJBKO CYIECTBEHHO CYMMapHOe HCaperne ¢ pasanuHbIX CellbCKOX0-
38HCTECHHEIX KYJALTYp No BeJiudHEe H N0 XOAY BO BpeMEHH OTJH-
gaeTcsl OT HCNnapeHH s ¢ BOJAHOH MOBEPXHOCTH, NPHHHMAEMCTO HEROTO-
PHIMH aBTOPAMK B KayecTBe HCHApHEMOCTH C CeN1BCKOXO3HCTBEHHOIO
1o, DTOT Bonpoc paccMmarpusaercs B paGorax [117, 232, 250 u ap. ].
VKameM AHlUIb, YTO € 1iaYaia BereTauHOHHOTO MepHoLa, BRIKYAHA
¢askl BEIXOKE B TPYOKY, KONOWeHHS H IBETEHHS KOJOCOBHIX KYABTYP
ApH ONTHMAJABLHOM YBIaXKHEHHH NOUBH, KaK M0KA3aHO B YNOMAHYTHIX
paforax, cyMMapHoe HCiaperde ¢ pasiiuHbixX CeJNbCKOX03AHCTBERHEIX
KyapTyp Ha 10—20%, a nHoraa na 40% Bbile, YeM C BOAUOH NOBEPX-
HocTH. [lame B rodel ¢ NelocTaTouRBEM YBA4KHeHHeM NpeBhllueiie
CYMMApIIOTO HCTAPEHHA € KOJOCOBHIX KYABTYD M MENHHB A0 thaskl
WBeTEHHA Haj BOMILIM ucnapenden cocrasasier 10—20%. Bo sropoii
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YACTH DETETAUHOHHOrO NEepHOld CYMMAPDHOE HCTIapPeHHe CO BCeX KVJb-
TYP MeHBIIe HCMapeHHdA ¢ BOAHOH MOBEpPXHOCTH. ’

HtﬂﬂpﬂEMﬂETh Ha OIOTHMAJABHO YVBEIAMHEHHOM u'I}I'I‘j." o BeJTHYHHE
" o Xoay BO B[:IEME:HH OMH3Ka K HEHEIPF[EM{JETH € KOJOCOBRIX KYJib-
T¥P, HO EDBEPIUEHHG HE COOTBETCTBYET HEHHPHE?;{UCTH. C TEXHHYECKHX
H NPOnawHEX KyasTyp. Meton KoHeranTHHOBa NOSTOMY HMeeT arpa-
HHYE€HHOE NEMeHeHHe. K_ TOMY e HHﬁHED,EEHHFI 3a HCMNAPHEMOCTRID
¢ ONTHMAJBHEO VEAAMICHHOTO JIVIa OTCYTCTEVIOT.

C.FIEH}’ET CTMETHTE, UTO PaCUET ONTHMEJABHOLD HCOApeHHA o CBHA-
3IM ero ¢ LeDUUHTOM, TEMNeparypol HIH BJAMHOCTBIO BO3RyXa
BMOJHE 3aKOHOMEpPEH, 1ic 3TH CBA3H NPEACTABAAKT coloi NHILE Kop-
peasUHONEBE 3ABHCHMOCTH MeXIy BByMA dakTopaMH, ABAAWIIEMECH
CJASACTBHAMH OLHOL K TOR e NPHYHHE — NPHTOKA COJNHEYHOl 3vep-
run [211, 259]. Ceask MeKAY TEMNEpaTypoil n BAaKHOCTRIO BOSAYX4,
¢ OJIHDH CTOpoHH, H HCnapeHded, ¢ ApVrol, Hapyllaetcs ajBeKiuei
COTHOCHTEJIBHO Gonee CYXHX HIOH BJAMKHHX BO3LYIIHRX Macc, IIpHXO-
AAMHX ¢ ApY¥rHx Tepputopuit. B yeaosuAx HeofHOpOIHOH ROACTH-
Jawomell TOBEpXHOCTH AABEKUMA CKasblBaeTCA TeM CHJAbHEe, YeM
MEHBINE pPasMephl HCCJEAYeMOTD VUacTKa (OTAEJBHOTO cellbCKoxosdail-
CTBEHHOTO MOJH).

[lepeuynciensble HELOCTATHH KOPPeJISilHOHHEX CBA3CH HCnapedHd
¢ TeMNEepaTypoH H BJAAXKHOCTBIO BO3AyXa WK ¢ JedHuuTOM HHOrAA
HEBAOTCH D]JHT-[HHGITEL SHAYUTEJBHLIX OUIHOOK paACUHETa B&/IHYHH ORTH-
MaNLHOTO HCMapeHHs 32 KOPOTKHE HWHTepBanel (Ackala, wMecsi).
ITH MeToLl NMPpHEMeHATeA AaA NpubliHMeYHHX pacyeros.

M. M. Bynwko 140, 42] norpe6HocTh pacTeHH# Bo BJare npeaa-
raetr OnpefeddTs No BeJHulHe HCIapeHHdA ¢ NpelebHO VBIaMHeHHOoN
MOBEPXHOCTH KW MO HCIAPAEMOCTH, BHIUHCAeHHONR Kak YacTHOe oT
Jenenda pajnauMoHioro fGananca Ha CEPHTYI) TEMJOTY HCNApPeHEA.
310, KOHEYHO, caMblii OOCCHOBAHHBIfI MeTOA onpeneiesHs Hcnapse-
MOCTH H3 BCeX pacCMOTDedHBLX. U_EI.HELEG IJIT KOPOTEHX MpOMEAHYTKOB
BpeMEHH TakoH NpHeM, Kak nokasado B n. 2.4.1, Henpuroaes.

Haa onpeneneHra HCMapAeMOCTH ¢ CONLCKOXO3AHCTEENHBIX nofed
33 KOPOTKHE NPOMCHKYTKH BPEMeHH CaelVeT HCNOJIb30BaTh MeToid Te-
nnooro OajaHca HAM JHBHMETPH [PH ONTHMAJBIOM YBJIA:XKHEHHH
noyee. Jna JocratoyHo GOABIIAX CEeNbCHOXO3AHCTBEHHEIX MacCHBOB
C  ONTHMAJLHLIM YBJAAXXHEHHEM HCMADHEMOCTE ONpejeisercd Mo

dopmyse E, = E“_LP“ ;

Ilpr oreyreTenu HaGmONeHUIl 3a paTHAUHONKEM GaaHcoM Ha opo-
LAeMBlY 3EMIAX NOCASTNHA MoXeT OhTE onpeleaeH 1o JaHHBEIM Ha-
GJI0/IeHHE Ha ONOPHHX arpoMeTcTaHUMAX [mapoMerciyx6k, KoTtophle
PasMeiensl TAKHM o0pasoM, 9T0 OKA3LIBACTER BOSMOMHBIM A0OCTATOYHO
HAlEeMHO XapakTepH30BATh HaAGMIOJCHHAMM OKDYHKSWILVIO TEPPHTO-
pHio. Hanmpumep, ans onpeieseHus AeKajRBE H MECHYHBIX BOJAHUHH
paiianHoHdore fajanca Aas mwoforo B3 nyHkror Poctosckoi oGaacTh
MOMII0 HCMONBL3OBATL NaHHbe HaOawofeHni #Ha arpoMercranuuy «[u-
rant: un  LEMAAHCKOH TIHApOMETEOPONOTHYCCKOH ofcepsaToDHH.
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K pesyabTatam Hab/modeHuil Ha HCOPOUIAEMBIX 3€MJAAX, Ha KoTo-
PEIX  pacnojomero OCOABUIAHCTRO ONOPHEIX craduui  [uipomer- .

CAVIKOB, BeLYIIHX axTHHOMETpHUECKHe HalAIeHHd, ClIelYeT BRO-

R wanfom?cymun) ‘
e 7__‘ Pre. 41, CBn3r BenuygnH
pazuanrosnero Gananca Ha
] . OpOLIZeMEIX M HCOpOIIae-
T J00 MHX 3eMAsx (J4HHLIE SHC-
b neauuer [TH w MO,
% arpoMercTanunfl  ¢Ejrmne,
E;‘f{.ﬂ' Haofnaenoe, BOaROGANAHS
s conblit NVHET CeMmukapa-
3 ROpH, 1953— 1966 rr'i
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Puc. 42, 3asHCAMOCTD PajRaLKOunore Gaaanca YENAMIEHHOA Nopepxs
HOCTH OT cyMMapuoil pagmaini.

! — xaounathanke {ATM): 2 — pue {Kwduwaxyunm h Poctosckans cofracrs):
3 = caXapWa®R chexaa {Ta’dac).

NHTHL MOOPABKY. JTA MOMPaABKd, MO MHEHHI MHOrHx yueHwnx [109,
170, 208, 221, 259 ], B cpenEeM N0 AeKaAHLIM H MECAYHEIM HHTepBalaM
ne npepniiraer 1,10—1,12, Ho B oTHeAbHHX clydaax Momer AOCTH-

rath 1,20, Cornacro pre. 41, oHa B cpeatem papsa 1,10.
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Ilpu orcyrersBH HalaoNeui 3a TENJACTIOTOKOM B NOYBY BEAHYHHY
ero 58 NPEOIHMEeHHBEX DACYETOB MOKHO [PHHHMAThL, KAK YCTAHOB-
AeHo BhiLle, papHoi 5—8% pajkaudornkoro GajsaHca.

Jdns  opubinmeHublx  pacyeToR  palHalHoHHoro  OanaHca
(Kkan/(cM® -cyTHU)) ONTHMANLHO YBJAMKHEHHOR NOBEPXHOCTH. MOMHO
pekomeHJosaTh [bl, 259 smMnmupHuecKYIo 3aBHCHMOCTH (pHC. 42)

Ry = aQ —b, (64)

rie @ — cyMMapHa® pajiMalHf, xkana/(cMm®-cyTKH); &, D — sMnupH-
MecKHe [apaMerphbl, saBHCALIRE OT BHIA CeAbCKOXOSANRCTBEHHOMH
KYJAbTYPHL.

[Mapamerp a Adf XJonyatHeKa pased 0,88, caxapHoH cBexswl —
(0,98, puca — 0,75 (IOxumi Kasaxcrau), 03MMOH NMINEHEUE, KYKY-
pyaut — 0,73 (Pocroeckas ofaacth H CepepHuil Kapkas), ITapa-
MeTp b coorTBercTpenHo papes 186, 115, 208 u 50 kan/{cM® .cyTrn).
B cpentex jia THX KyasTyp a == 0,82, b == 140.

O6ofwennans TaGanila napaMerpoB a H b, cocrapnensan aBTOPOM
i A.I]. BepruHHHEBEM MO JaEHBIM 3KCMePHMEHTANBHEIX HCCASNOBaH i
I'TH, a tarme ¢ yuerToM cpeferHH, DOJAYYEHHHX H3 NRTEPATYPHEIX
WCTOYHHKOB, NpelcraejieHa B talu. 21.

; Tabanrnua 21

Anavuennn napamerpos a B b B ypapMcHuH Ky = al}—D
EAf PAZNHUHBIX OPOMIACMEIX CEALCKOXOINHCTEEHHBIX MOJAeH

Kynetypa . a [

Pue 0,87 140
XnonyaTHiK . 0,92 230
Caxapuas cmexna 0,50 160
(Olsdman TIDCHILLA 0,74 B0
W UMeHE ggg ;g
Kyrypysa '

I{gp'gg;e.nh 0,78 100
Jna Beex BHICE NOBCPXHOCTH B NMEPNO R0 BEXOA0B (6l 20

H NOCHe BereraluM

Taxkum oOpasoM, BeNHURNE HcnapsemocTd (MM) npa P = 0
MOMHO BEUHCASTE no hopumyne

R af) — b :
Eo= E — T (63)

- ﬂL:E = 16,7 (aQ — nb), (66)

rie n — YHCAO CYTOK sa pacuerHeil nepron; @ — B xkan/(cu® - ne-
pHon); & — B KKan/{cm®-cyTem).
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[Ipy oreyreTBER HaGmiofieHu)i 33 palHALHOEHEIM O2JaHCOM M
CYyMMapHOH CcONHedHOH paiwaunedi npulGimxeHHoe sHagenuwe F,
onpejelderca ¢ noMouwbio sMnuprdeckux rpaguxos I'TO no yeaoe-
HOMY ARQELUMTY BJAAKHOCTH BO3AYXA, KOTOPHIA BHIYHCAAETCA Kak
PAsHOCTL MeXAY VYNPYTOCTBH) Hachillalomero BOJAHOTO napa e
H Cpellieli 3a MepHoA pacueTa abconioTHOH BIKHOCTHIO BO3AYXA C.
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Puc. 43, pabug csase HenapseMocTs, nuqnm;;muﬁ no pop-
a0} —
Myae Eo= f(d) HE.].=.=‘( QL )

I — Crapsil HWaui 2 — Taaue; § — Knasagveeds,

Besuyrua ¢, Buiyucasercs no tafiiuue B 3aBHCHMOCTH OT cpemueil 3a
pacqe.iﬂrmﬁ MEPHON {feHTana, fekada, Mecsll) TeMNepaTypH Bosnyxa
[237 1.

Upapuxu sasucEMOCTH E, oT jAepHunTa BAaKHOCTH Bosayxa d
MOCTPOEHH AAA PasHHX reofoTdHHuecKHX 30H. 30Ha, K KoTopoit
NPHHAJEHKAT JaBlbH MYHKT, ONPELeNsAercd To ero KoopaHHATaM
¢ nmoMoueio reoforanuueckoln waptwm CCCP [237].

I'padmkn pis pacyera £, no AedHmHTy BJIAMHOCTH BO3AYyXa
COCTABJIEHLL /1% CPeAHeMEeCAYHHMX BEeJAHYHH, NPH pacyeTax 3a Oogee
KODOTKHE CPOKH — JieKalkl H MeHTaAbl -— HeoOXOAMMO PHYHCANATE CO-

1 Benuunna 4 = g — ¢ He pasuz HCTHHHOMY RebHUMTY BIaXKNOCTH BO3ZVxa,
Koropeiii, KaK HSBECTHO, BENHCISETCH HE N0 OCPEJECHHEM, 4 N0 H3MeDeHIsM 38 Kak-
Al CPOK SHAUEHHAM TeMOeparTyphl BO3AgyXa.
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OTBETCTBYHOULRE CPe/TREH 3HAUeHMsi alcoMIOTHON BJIAXHOCTH BOSAYXA
AR 3THX HHTePBAJIOB,

Fpaduk CBA3H BEAHUHH HCNAPAEMOCTH, BHUHCAEHHOE MO MeTo-
auke ['TO u gopmyae (65), npeacrasnen na puc. 43. Kosdbdrument
KOpPPeTAlHH MEXILY YKasaHHLIMH BedHwMHamu pased 0,87, Jlosospo
3HATUTEJNHH0E pacCceHBaHHE TOUCK Ha rpaduKe MOMKHO OOGBSACHHTS,
NO-BAJAHMOMY, CYUIECTBEHHBIMH OLIROKaMH pacdeTa HCNapaeMocTH
no rpapuxam E, = [ (d).

AHaNOTHYHEIC PesYIBTATH PACYeTa HCOAPAEMOCTH JaeT MeTOnHKa
Koucraururopa [1171] no TeMIepaType H BIAKHOCTH BO3AYXa.

[lpeacrapiser uirepec Bonpoc o6 OUEHKE ONTHMAJBHOrO YBJIAXK-
nerus. CaelyerT OTMETHTb, YTO YC/JOBHA ONTHMAMBHOTO BOLONOTpel-
JeHHA DPAcTeHHH ONpeJefloTcs MHOTHMH (paKTOpaMH, B TOM 4HCTE,
peXxuMOM TENJa, NHTaHHA, A9PAHH, OHONOrHYeCKHMH OCOBeHHOCTAMHK
pacTenni ¥ Ap. B nanHom cayyae paccMaTpHBAIOTCS YCAOBHA YBAaXK-
HEHHKs, ONpeleNIfOUHe NPH NPOYHX PABHBIX YCAOBHAX ONTHMAMBHOE
sofonoTpetieHie pacTeRHH.

Annarves [14] orMeuaer, 4ro Bce pacrerHs crpeMmsiTcs K «, . .BH-
COKOH cTerneHE OOBOAHEHHH KAETOK KaK HeOGXORHMOMY YCJOBHIO
HHTEHCHBHLIX peakuUHi o0MEeHA KHBHIX OPraHH3MOB C OKpYymalomes
cpeiioi». YMeHbIUeHUEe COIepIKaHHS BOJL B KJeTKaX BCeraa ocjad-
AgerT oOMeH, HO pasAuyHble KYALTYpbl NO-PA3SHOMY pearHpyior Ha
VXyIlueHHe YCJAOHHH BofoCHAGMeHHS.

Bepxuuii yposenh uaunOonee ONaronpUATHOrO ANA PA3BHTHSN
PacTCHMIT YB/I&KHEHUA MOUBHl OrpaHHIHBAaeTCH TPeGOBaHHEM pacTe-
HHH K a3pauun KOPHeOOHT2EMOro cjosi, a HHMKHHE — HeKoTopoil
KPHTHYECKOH BJIaxHOCTBIO NOuBH, HaGmomalomefics ofwuso npu
paspuiBe KANHAAAPOB (Korja JOCTYNHOCTE BAard AJS pacTeHwWi
PC3KO yMeHbIIaeTcs).

Kak noxazaau mccneposanns A. A. UYepxkacosa [273], A. M. Ax-
natsesa [14] m Apyrux, npu naceilllenus BRaroit nousm ceepx 80%
CKBAXKHOCTH YXYAWAIOTCA YCJIOBHA €¢ aspanME. 3T0 NPHBOAMT K OC-
NabACHAIG HWHTCHCHBHOCTH MUKDPOSHOJOrHYECKHX NMpoleccoB H, Kak
CneicTBie, — K CHHMEHHIO ypoxaes. CyMMapnoe MCMapeHHe mnpu
JanbliefieM HOBHIENHH BAAXKHOCTH OCTAETCH HEH3IMEHHBIM, [0
CPaBUERHIO C ONTHMAJBLHBIM, HAH MOMET YMeHpIIHThLcA. [loka eure
MeACHO, NMPH KaKOM HMEHHO coYeTaHHH HachIMIeHHs TMOYBH BJATOI
H aspaudy HacTyrnaer MakCHMYM cyMMapHoro Hemapermus, [las pas-
JRYIHBIX KYJABTYP 5T0 coueTauHe, NO-BHIHMOMY, pasnununo. [ony-
CTHMBIAl npeien yBJaXKHeHHs NOYBHM B CBASH C HeOAHHAKOBBIME
TpeGOBAHHAME Das/IHUHBIX PACTeHHA K YCAOBHAM a3PAILMH, Kak
H3BECTHO, MOXET H3MENATbCA SHAUHTEABEO, HO HANHBIX IO 3TOMY
BOIIPOCY B JIHTEPATYpe OueHb MAajo.

Kax ormeuaer Axnnarses [14], ontumyM aspauud MuHEDabHBIX
MOYB Moc/ae MX OCYINEHHA AAf TOoAasaAsioulero GOMbOIHECTBA KyJb-
TYPHBIX PACTEHHH cocTasisneT oKoio 20—25% obwema noussl. Crexaa
Tpebyer 15—20% sosayxa, a Boaoruwe Tpasu [273] — Bcero 6—
(0% obmero obsema noueel. [lponaurHele KyABTYPH, MO JAAHHLIM

143



Annarpepa, ofnanaorT Oodce BLICOXUMH TpeGOBAHHAMH K aspalluu,
geM 3epHOBLIE.

C yMeHbIUEHHEM BNAXKIOCTH MNOYBHL [0 KPHTHUECKOH npouece
paspsiBa KANHANAPOE NPOHCXOIKT, NO-BHARMOMY, NOBCEMECTHO, BCJIAE-
CTBHE YEro HaCTYIacT pe3koe YMCHpUIEHHE MOABHMHOCTH DBJaru,
H CHJBI, YAepmxuBawlue Baary B nouse, OpicTpo Bozpactair. [lo-
ITOMY, HECMOTPS Ha POCT OCMOTHHECKOTD JaBNeHHs KJEeTOUHOTO COKa,
KO3POHIHENT HCTONBIOBAHKS 3TOH BAATH PACTEHHAMH pE3KO CHH-
AMEeTcd, MTO NMPHBOIAT K 3aMeJIeNHio WX pocTa M pa3suTHda. B aute-
paType HMMeeTcl HeMANO AANHLIX O HMXHEel TpPaHHuIe OlTHMANBEUOR
BAGKHOCTH MOYBHI; YACTHYHO OHH npuBeleHn B pafote Annateesa |14].
Ty JaHEHE, AOUOJHEHHLIE HamidMH HaGAodeHHaME, B obobMieHHoM
BHAe npeincraeaensl B rtaba. 22. Kak BHIHO H3 Tabnuiuul, B 30HE
crenelfl M OVCTHIIBE  HIGKIAA  MPalHLA ONTHMAJBHOH BA&MHOCTH
HOYEB A1 MOJMEBRIX KVABTYD M PA3WUHLIX NMOYR Konefmercqg ot 70
do 75%, a nag oronamx — ot 70 g0 85% HauMedplredl paaroemxo-
cTH. Laf KaulTaHOBRIX CVIVIHHHCTEIX [OMB HIDKHUHE Tpejen onTH-
MaTbHOH BAAXHOCTH HOYBH AJS 3€PHOBHIX KYJBTYD cocTapiaser 65—
75%, BAS CYMIHHUCTBIX ¥ TAMEJIOCYTAHHHCTHX YEPHOSEMOB — 75—
80% . IIpn HerayGoxoM 3ajierainy rpyUTOBLHX BOJ, KOTAa HX VPOBCHDL
MoaHuMaeTcd BIVIOTHVIO K HHMKHEHR rpanuue xkopHeoOHTaeMoro €0,
38 HMMKHHH npejes ONTHMYMA caelyeT NPHHHMATh KalWIJASPHYIO
BJAATOEMKOCTE. 3a BepXHHH npejen OJaronpHaTHOR 1A PasBHTHSA
pacTeHHR BAAKHOCTH NOYBH OOLIYHO nNPHHAMAETCH HauMeHblUan
BNAMEMKOMCTE.

HeoBxoAHMO OTMETHTE, 4T0 HAYAILHEEIE H KOHeuUHHe (Jas3k DasnHTHS
pacTeHHH, NO-BHAMMOMY, MOTYT NPOTEKaTh HOPMAABIO [PH BA&K-
HOCTSX, OTIMYHEIX OT MpHBeAeHHsIXx B Tabn. 22 (KoweuHsle asu
MOTYT MpPOTEKaThL NpH Oodee HH3KOHR, a HayadbHBE -— mpH Oogee
BICOKOH BA2KHOCTAX). OAHAKC 3TOT BONPOC M3VUEH HEAOCTATOMHO,

B cooTBeTeTBMI ¢ M3JI0MEHHHM, NOJ ONTHMANBHEEM BOAONOTpel-
JefReM (CyMMapHHIM HCnapeHHeM) B JanpHefimeM OyAéM noHHMaTh
HCIAPEHHE ¢ CeJILCKOXO3THCTBEHHOTO MOJXSA NPH YBAAKHEHHH NOYBH,
GMU3KOM K HauMeHbLICH BAAroeMKOCTH. B sToM ciyuae onpeaenenye
BETHYHIE ONTHMAJBHOIO BOZONOTpel/ieHHS KAaK pPa3sHOCTH paldaiu-
oHHOro BanaHca n NOTOKa Tenaa B NoYny, AeJeHHoH Ha CKPHTYIO Ter-

N0TYy HCHAPESHHH R"—IP“- MNPHBOAKRT K CYLGECTBEHMHEIM OINOKaM:
B HaYaJdbHBIC E].‘IEEI:I pazBHTHA, KOrja DaCTeHHA eNe He HYRAAWTCHA
B OOJbIIHX KOJHUECTBAX BJArn, ONTHMATILHOE WcenapeHpe Oyaer
3aBLIIEHO, a B (assl IONHOrMO PASBHTHA pacTeddil (HanpuMmep, A1A
3EPHOBHEIX OT KYIIEHHA MO MOJOUHOH CHENOCTH) OHO MOMKEeT OKasaThbCH
FEAHHIKEHHBIM,

- Ilnsa pacyera onTuMankHOTO BoAonoTpedneHHs (NpH OTCYTCTEHA
NaHNBIX H3MepeHHH) pekomeHiyeTcs dopmyna (60)

E=fE, npu i ;—WHH =Y (60,)
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BRITERAWOMEH M3 ocHOBHOro ypasuesus (56) upu Wy, = Wy, =
= Wy, o-

Bee apryMeHTH, BXojsiuiHe B 3Ty QOpMyady, PacCYHTHIBAIOTCH
OlHCAHHLIMH BHLIE cliocofaMu; napaMerp P onpeaensiercs no Tati. 16
u 16a. INockoapky mapamerp P B dopmyaax (566}, (67), (59), (60)
# (60,) 3aBHCAT OT OHoMorHueckux das passuTds pacTeHuii, a TaKxe
OF BEAHUMHB TYPOYJAEHTHOro TeMIONOTOKA (KOTOPHH ANS pasiiuy-
HBLX O BenH4YMHE H ]{EPEHTEP}’ PACHOIOMMEHHH [10 OTHOLWIEHHIO K HE-
OPOIIAEMBIM TEPPHTOPHAM CENBCKOXO3AHCTBEHHBIX MOJMEH OKAash-
BAETCA PA3JMHUHLIM), TO 3HAUElHA ero clpaBefuBbl TOALKO JAS onpe-
JdeneHHBIX VCIIOBHH, nofo0HBIX TeM, AN KOTODRX OHH MOJY4YEHH,
T.e. A8 KDVNHEIX nojefdl (MaccHBOB) - IJOWIaAbI0 MNOPANKA He-
CKOMBKHX ThiCAY CeKTapoB.

Ins opowmaeMLIx MACCHBOB 3HAUHMTEIBHO MCHBITHX pasMepos
(H1H BHITAHYTHX Y3KHMH JIEHTAMH CPeal HeopowaeMelX moaeH)
BRIIHCACHHBIE TI0 3THM (OpMyaaM BeAHYHHBL BOJonoTpeb/enud MOTYT
oKazathcs sapugensniMu, HaofopoT, B Tex ciyuasx, Koraa opo-
WACTCH HECKOJBKO COTeH ThICSY IEKTAapoB (B CIMOWIHOM MACCHBE),
penH4YiHofl oaszucroro sfdexra, nMo BeeH BEPOATHOCTH, MOMHO Iipe-
nefpeus. Meroguka yduera GasucHOro sddexrta NPHBOAHTCA HHIKE.

2.4.3. TopHAOHTANLEAY HWAMEHYHBOCTh METEOPOJNOTHYECKHX 9Jje-
MEHTOB HA OPOIIAEMBIX CEJIbCKOXO3ANCTREHHEIX MOAAX M YUeT KPaeBoro
spdexta NpH H3MEPEHHH W pacueTe cyMmapworo wcnapenust. [lpo-
mecchl TpaHchopMalHH BOAYIIHEIX MacC wal pPasfHYRbIMH MOACTH-
AAOULUMI MOBEPXHOCTAME paccMaTpuBainck B padorax M. W. by-
auo [401, J. JI. Jlafixtmasa [1331, JI. C. Tauguua (641 m ap.

A. P. Koucrautunos u K. M. Xapuenko [118], B. B. Poua-
nos [2111 pexoMeHJOBajiH NpaKTHYCCKHE Criocobel yuera Kpaesoro
s(perta. JlafixtmMar nid 3Tolt weauw npentaraer crnenHanbHyIo-(op-
e 1024

g =— (67)
rie y — paccrodHHe, Ha KOTOpPOM Hcde3laeT BAMAHNHE AaJBeKItHN;
7 — BHICOTA ycTadOBKH npudopoB; U — ckopoeTs BeTpa Ha BelicoTe | M
HAJl [OACTANAIOMER TOBEPXHOCTEID; R — Koabhduuuedt TypOyneuHT-
HOro mnepeMenrHBanii.

CeefleHME O KOJHYECTBCHHOM BAUAHHH Ha McOapelHe Kpaesoro
appexta oxazaiMCh BeckMa pasHopeydssiMu. Ilostomy B 1965 T,
Ha opolaeMelx semnax PoctoBckod obmactu (cex [lamnsaHckuit —
noc. Hosocagkoska 1 PocTOBCKAR OMKITHO-MeMHOPATHBHAS CTANIIHA)
Moj PYROBOACTBOM aBropa OBIIH TIOCTABJAeNhl CreluMalbilple Hecne-
A0BAHHA TOPH3IOHTANBLHOH H3MEHUHBOCTH METEOpOJOrHUECKHX 3Jie-
MEHTOE Ha TPaKHIE OpPOLAeMEIX H HeODOUIAEMbIX CelbCKOXO3sH-
creeHfnlx moded [270]. B panpHefiinem 3t pccnenoBaHrd  OuuiH
npofosKeHn Ha noasx CrasponoabCKOH  OMBITHO-MEMUOPATHBHOH
CTAHUMK ¥ cBX W300unbHeHcKHE, 3 TaKXe HA OPOIUACMBIX 3E€MIAX
Omenoro Kasaxcrana [621.
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B Tala. 23 npueefensl jaHHble HaOalOfenuil sa MeTeoponCrHue-
CKMMH 3JeMeHNTaMKE Ha pHCOBOM novie [IMMAAHCKOTO pHCOCOBNO3A
(IloBocankoeka) B sacymamusom 1965 r. Mx awanus nokaswlBaer, uTo
BeTEP Hal PHCOBWIM mnovieM cyimecrseHHo (Ra 10—30%) ocaatnen
MO CPABHGHHIO CO CTENLIO; TCMIEPATYPE BO3iyxa (Ha Beicote 2 M)
Ha prcoBoM uexe na 1,0—I1,5" Hue, a BNAKHOCTE BO3Ryxa Ha |,0—
2,0 MO Bruue MO CPaBHEHHIO CO CTenuiO. TeMmepaTypa NOBCPXHOCTH
UDOYBH Ha pHCOBOM uexe na 10—15° nume, weM B cTemu.

TaGanuma 23

JHaueHHs METEOPONOrHYCCKNX SAEMENTOR HA PHCOEOM MORC
M B crend. Hoeocapkosxa, 1965 r

Bpe- I:I][;I:;f t f g " I U | U
data L1 ﬁg;;: ol o e p T P ¢ p
23/V1 825 CB 229 | 21,6 | 153 | 154 | 265 | 21,7 | 4.6 4.1
8 35 241 | 239|152 | 14,7 | 306 | 23,4 | 4,1 < By
i0 25 260 | 2490 | 116 { 13,3 ) 340 | 275 | 4,6 4.2
10 55 26,3 | 25,0 | 12,0 | 13,0 | 35,8 | 275 | 4.8 4.0
11 25 26,6 | 2550 ) 11,6 | 13,8 | 37,7 | 28,9 | 4,3 3.2
24V 1655 CB 27,0 | 255 | 10,0 | 11,0 | 43,7 4,4 4,6
11 25 27,0 | 26,1 681122 ] 4521 203 | 4.6 3.2
11 65 276 | 26,3 | 10,4 } 13,0 | 41,2 |} 30,7 | 3.6 3.4
F 13 256 28,0 | 26,0 84 | 11,1 | 46,6 | 31,7 | 2,9 2,6
13 45 | 29,1 | 273 | 86| 10,2 | 4654 | 328 | 34 | 2,6
25/ VI 750 3 21,7 | 21,2 183 | 17.7
& 10 2291 23,3 | 159 | 18%
10 50 27,0 | 26,2 9,21 11,7
o I 10 28,1 | 26,7 9,0 | 13,8
26/V1 780 C3 2201 21,1 | 17,0 | 18,4 | 29.2 | 23,1 1,8 1,6
8 10 24 121,71 17,4 | 158 | 31,3 243 | 22 1,8
10 50 2256 | 246 | 164 | 186 | 42,2 | 28,1 3.4 1.6
1110 26,7 | 24,9 | 16,1 | 16,6 | 44,0 | 30,7 | 22 | 1,0
2B/V1 7 45 21,1 | 20,7 | 18,8 | 193 | 28,6 1,9 1.2
8 15 21,81 21,6 | 187 | 197 | 30,2 1,8 1,4
10 45 28,1 | 253|192 | 21,0 | 38,5 3,7 2,6
11 15 27,1 | 26,2 | 193 | 196 | 40,9 2,8 2,6
20/V1 745 245 | 235 | 19,4 | 20,6 2.1 0,5
& 15 2406 | 24,6 | 196 | 21,0 2.3 1,4
10 30 264 | 27,9 | 16,7 | 19,6
11,156 28,3 | 27,3 | 18,4 | 18,7
30/V1 7 45 952 | 246 | 23,2 | 24,4 3.2 | 28
8 15 265|255 | 22,2 | 22,7 3,2 2.4
10 45 30,9 | 280 163 | 17.8 5,2 4,8
11 1B J1.21 291 | 17,2 | 19,4 5.7 4,9
NMpEMeYawHe. 1.°C — TewnepaTypa BO3IYXa wa H = 2,0 M n cTenm; £°C —
TeMnepaTYPa BOSAYXS La PHCOROM NMORE ¢ -- BARKNOCT BOIAYXa Ha H = 2.0 M R crems

#p — BAAKROCTR BOSLYia HA pHCOBOM none; f o °C — Temneparyps AOBEPXHOCTH NOYSL
O eTCOM; fpy o ° € — TEMRepsYYpa NOBEPXHOCTR MOYBK lia PHCOBOM MOJE.
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[Ha puc. 44 npueeged rpaduk “3MeHellHA MeTeOpOAOTHUBCKHX
5J0EMEHTOE HA OPOIIAeMOM KVKYPY3HOM nojie mioniafsio 40 ra (B gase
UBCTEIHA pacTeHu®) H Ha cTeplie HeNoJHBHOH O03MMOH TIIeHHIH
(POOMC), B nenrpe noas pacnofaranact Tennobanancopaa nno-
maxKa,

[TpyeefeHHse HA rpaduke gaHKbe NOKA3LBAIOT, YTC HA IPaHHuE
CTEPHH € KYKYPY3HRIM MOJeM NPOHCXOJHT Pe3Koe H3MEHeHHe MeTeopo-
JOTHYECKHX 3JEMEeNTOB: CKOPOCThL BOTPA NOBHILAeTcs Ha 2 M, OTHO-
CHTeMbHASA BJAAMHOCTE YBeawusbaercda na 2—5%, TeMnepatypa BO3-
nyxa cAmacTca Ha 1% K cepeamiie KYKypysHoro mojas CKOPOCTh
BCTPA H TeMMeparypa BO3AYXA CUHMAKTCH COOTRETCTBERHO na 2—
3 m'c u 2—2,5°, .

Bce 310 mopTBepiaer, YTO cTenelb TpaHcopMAaUHP METEOpO-
JOrHYECKHX 3JIEMEHTOB Hajl OpCINaeMbIMH MOJIAMH, 3ARATHIMH PHCOM
H KYEYPY30#, 0pH HX ONTHMANBHOM YBJIAMAELIEH OKa3anach TOUTH
OAWHaKOBOH,

Hapany ¢ Ha3CMHHMH METEODPOJOTHUMECKUMH 1 TelnofaaaHcoBRIMA
pabaonerdsavy B 1965 r. BHINOJAHANHCH HCCAEJOBAHHA OCHOBHBIX
METeOPONIOTHYECKHX 3AeMCHTOB © Beprosiera ¢ BhICOTH 10 w 20 M
Haj nopepxu#ocTeio. Beero Geino caenado 30 nogneMos.

HeenenopaHrs NPOBOJHANCE HA PHCOBOM MACCHBE H HAa KYKYy-
PY3HbIX (OPOIUAEMBIX W HCOPOLIAEMEIX) MOARX ofiiel NPOTAMKCHHO-
CTbI0 7T—8 KM, lpHHaekanmx LluMaaHcKoMy picoceiomeMy Ccos-
xoay. lMamepsnace TeMmmepaTypa W BAZMHOCTL BO3AVXA HA BEICOTE
nosera (C nDoMollbiy SNeKTpoMeTeoporpadha), TeMmmepaTypa NOBepX-
HOCTH (C MOMOIIBI0 PAJHOMETPA) H OTDAMKCHHAH PARHAIHA (C NOMOIELIO
aasbegomerpa). BepToseThple MapwpyTei Npojerajn depea renncha-
JaHcoBYI0 mieollaixy.! KMamepaemzie merteoponoruueckue 3JeMeHTLI
3aMMCHBAIHCE ¢ foMolko ocuuanorpapa K-12-21 ua dotobymary.

AHanus noayvyeHHEX Pe3vabTATOB IMO3BOMUM CIAENATL CAEAYIOLUIHE
BhIBOJTBI

I. Ha pHCOBLIX HOJARX pagManHoHnBle H TCMOCPATYPHLIE Xapak-
TEPHCTHKH NOBepxXHOCTH 061AfAa0T CPARHMTENRNO Madoll npocTpay-
CTBEHNOH H3MEHUMBOCTBIO: H3MeHeHue anbbelo no TeppHTOPHW HE
npesuimaer 1—2%, a Temmepatypr moBepxHOcTH 1—2°

3a nepron HaGmopeHuii ¢ 25/VI no 3/VII 1965 r. aaebepo puco-
BLIX MoJell ¥amenasocs Bo BpeMend ot 6,8 go 20.6% u B cpeaHem
coctapasine 10,5%. Oanake na tenaolanancosofi nacniaake cpejses
anwbeae oxasanocs pannbiM 14.6%. Tlpuunsof sTore Mor/ia ABHTHCA
HEeOAHOPOLHOCThL MOJMBHHEY DEMHMOB H NPOTOYHCCTH YE€KOB H XKapT,
A TaKzKe cMena pas pasBnTHS PACTeHHHE W CBA3AHHAA ¢ HEMH YCTOTA
PacTHTCABHOTO NOKPOBAa W TOJIIMHA CNOA BOAL B 4YeKax.

Beuay HeGonbilofl HIMEHUHBOCTH METEoPONMOTHUeCKHX 3JeMEeHTOB
M0 TEPPUTOPHH pe3yisTaThl HabmofeuHi na rentoGanancoBol mio-
mafKe Ha prce 0e3 cymecTBeHHBIX OWHOOK, UO-BHAWMOMY, BIIOJNHE

1 BeprogeTHLE HCCABLODARHA NPORogRAHeh coTpynaakasu [TO cosmecTHo ¢ 3KC-
meguuneit [TH, O6padorka 8 avaana marepuanos sunonsceutd O, [1. Maacscrmd,
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MOMHO DACHPOCTPANATHL HA JocTaTouno GOJIbLIHE MaCCHBLL. JHCTpa-
NONAUMIO WM ocpeanenHe anb0ea0 BO BPEMENH MOXHO JenaTh,
HO ¢ DechbMa GONBIIOH OCTOPOKHOCThIO.

2. B cpaBHeHHM ¢ PUMCOBRIMY [IOJISIMH MeTeOpPOJOTHYECKHE H TEIIO-
fanancoBele XapakTepHCTHKH (ocofeHHO TeMmepaTypa TMOBEPXIIOCTH)
KYKYPY3HHX IOJel OTNHUAKTCH SHauuTellbHON NectpoToli. B saBH-
CHMOCTH OT COCTOSHHE YBAaXKHEHHS DNOYBR, HAJTHYHA MNOJHBOB H
FYCTOTH IIOCCBOR HAMEHYMBOCTH TEMMNCPATYPB! MOBEPXHOCTH COCTAB-
nser h—6° u aocturaer HEorga [5—17°. AnpGefo KYKYPY3HEIX noJeid,
B TOM GHCJAE NOAHTEX H HEMOJHTHX YYacTKOB, KoJeQJercs COOTBeT-
cTBeHHO B npefenax 4—6%. IT0 yKaswpiBaeT Ha TO, YTO MPH pacyere
CYMMAPHOTO HCHAPEHHA C KYKYPY3HBIX NojJed HeOOXOAEMO YMHTH-
BATh TOPH20HTAALHYI) KIMEHUHBOCTH MO TCPPHTOPHH METeopOIOTH-
YCCKHX XAapaKkTepucTHR, ocofeHHO Korda TOJHRH MPOH3BOAATCS
HEPABHOMEPHO.

Mamepenns MeTe0poJOrnueckuX sneMenton s ¢BX Mao0uapHencKom
NPOHSBORHAKCH HA BHcoTax 0,5 1 2,0 M HaK MOBEPXHOCTHI0 PACTEHHI.
Ha onOpHEIX IMIOWAAKAX, PACNONOXKEHHHX B LEHTPe Nojef, HaMe-
paacs painalHOHELI GanaHc H NMOTOK Tenjia B NOYBY.

['paguenThble cTORKH Ne [—4 ycTanaBAHBalKCh Ha TMoJe ¢ O3HMOH
nwerrueii coorsercreenyo B 100, 200, 350 w 500 M or HaBeTpeHHOH
ero rpaHdubl, C HaBETPEHHOH CTOPOHE MOJe FPaHHYHAO €O CTENblo,
NMOKPBITON PEKOil PAaCTHTENBHOCTBIO, H Y3KOH JIECOTONOCOH Memuy
HHMH.

Ha xyxkypyzHoM nofe npuOOpH PACHONArajuch CJAefyiollEM 00-
pasom: Tougka Ne | Haxoamnack B 50 M OT HaBeTpeHHOH TpaHuilL
NOAA, MOACTHAAWILLAA TOBEPXHOCTh — CBEXKas CTEPHA; TOUKH No 2,
3 u 4 — coorsercteenno B 25, 150 u 400 M OT HaBETPEHHOTO Kpasf
noas. Ha ofoux nongx touka Ne 4 ABASIach ONOPHOH.

T'pannenTeple HaGNIOeHHA NPOBORMIHCH CePHAME yepe3 30 MHH.
Kaxnan cepks BKAOUYana JBC JECATHMHHYTKH, B TEYEHHE KOTOPHIX
NPOHSBOARAOCE TPH OTCYeTa nO ncuXpomerpam. Bo BTOpY AeCsTH-
MHHEYTKY BKJIOYUANHCE dHEeMOMETPHl JNS  ONpeleleHHs  CKOPOCTH
BeTpa,

Pesyastathl uaGiofenHii, OCPefHENHBIE 332 HATEPBaN BPEMCHH,
npupeaerst B Tabn. 24.

Ha teppuropur WOmuoro Kasaxcrawa B 1967 r. naGniojeHHs
NPOBOJHARCE HE8 PHCOBHIX MOAAX (K3nAKYMCKas opocHTeNbHast cH-
cTeMa) ¥ Ha opolaempx ceekaopHyrmix ([xxambynbckas obaacTs).

Ha pucoenx mnoaax #‘aOMOAATENBHEE TOMKH Pacnofaralich
¢ cepepa na ior BAoNbL BTOpoil Haamo#imedHofl Teppack p. ChlprapsH.
C cepepHoit cTOpOHK KpafiHeid wabmiofaTenbroil Toukoft Oxlna MeTeo-
naomagka B 700 M ot xpas noas. TlomcTraawniaa NOBEPXHOCTE —
CyXas necuado-nelieBaTas nouBa, HNOKpHITas pPEAKHMH  KYyCTaMH
pepbmioseell Komouru. Towka Ne 1 Haxogusace na 700 M oxuee
METEOMIOMAAKH B 50 M oT Kpas pHCCROTO NOJ#A Ha TaKOH XKe, uTO
% MeTeomowWAafiKa, NoacTHaawiuelt nopepxpoctd. Touxw Ne 2, 3
# 4 pacnoaaranucs cooteerctoenno B 100, 200 n 450 M or cerepuoTO
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Tabnuna 24
TopH3oHTAALHAR HIMEHMHBOCTL MeTeOPOROTHHECKHX JAeMENTOB

. 5|3
: | . ¢ A 7 @ v v.. |rR—B
4 [ 2.0 d €ous Zan ¢ _?I_ 5 .8
E ]
= ]
o= | o]
Mose ¢ oanmol muoeHHOCH
4/V1 c 10 no 13 1
| 28,5 1 208 | —1,3] 25,1 | 22,4 | 2,7 1,45 2.9 42 1,007
2 202 | 204 02| 241 | 232 | 09 1,16 2.6 3,8 | 1,007
3 2092 | 294 | —02| 250 | 240 | 1,0 1,15 26 | 3.6 | 1,007
4 29.0 t 20,2 | 0,2 25,1 | 23,6 1.5 i, 10 2.3 3.8 | 1,007
3V1ic 13 po 16 q
[ 290 | 30,0 | —=1.,0} 23,6 | 21,2 1.4 1,85 1,4 { 2,0 [0,606
2 209 | 208 01| 231 | 214 | 1,7 0,96 1.5 | 1.8 10,606
3 204 | 296 | —0D2| 242 224 | 1,8 1,08 1.2 | 2,0 |0,606
4 294 |1 295 | 0.1 244 | 22,8 1,6 1,04 |4 1,9 10,806
Kyxypy3noe noae
e 8/Vill e 16 g0 16 u
1 32,4 | 3.7 071138 13,2 0,6 0,57 [,2 K
2 |s313|3Le]| o1 151 141 1,0 0,94 .2 | 1,7 |0,484
3 300 | 30,7 10,7 158 | 13,7 | 2.2 1,47 {1 1,7 | 0,484
4 31,1 | 3.1 00) [44 | 143 | 0,1 1,00 1,2 1,8 ]0,4584
_ QI ¢ 9 go 1] u 30 MuH
I | 32,6 | 31,2 1.4 149 | 145 | 0,4 00,31 1.4 20
2 {3, ]380,7| 04| 168|157 L1 0,81 09 | 1.4 |0,582
3 296 | 302 | —06|176 | 157 | 21 1,22 1,1 1,5 | 0,582
4 30,8 | 30,3 {],EI 16,4 | 16,1 | 0.3 0,94 1,2 1,6 |0,582

kKpaa nonn. QOuopunas Tenaofaialcosad CTAHUHA HAaXOJMIACH INPH-
MEPHO B D KM K 10ry OT METEOmJOWAJKM HA TOM JKE DHCOBOM Mac-
cuBe. Mexay Toukoii Ne 4 ¥ TennobGanakcopoil cTaHuned, NpHMEpHO.
B 1,5 KM or nocneasedl, maxoan/acs A0BOABHO OOWHPIBIH Y4acTOK,
NOKPLITLI ¢/Ia60XOAMECTBIMH TeCKaMW, & HeCKOJbKO 3anajHee oOT
Her0o — CYXOH necyado-nulAepaTtofl TMOYBOH € PEAKHMH KYCTaMH
KOJIOMEX. '

HaGaionenns nposoguance 15/VII, 15/VIII u 15/1X B reuennc
cytok B cpoku O 4 30 Muu, 6 v 30 mun, 9 u 30 MuH, 12 u 30 mun,
15 9 30 Mus # 18 1 30 Munu.

B auu maGamoaesnii noroja Owina AcHas co cnabblMH BeTpaMH.

Ha csexnopHunoM noge HaGmjoAaTelbHele TOUKH PACTONaraiHcs
¢ cepepa Ha for ciaenyiomuM ofpasom: Ne 1—3 — ¢ cepepHOit CTOPOHH
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nmoss cooteercTeniio B 15, 70 w 250 M or ero Xpas; Touka Ne 4
ABNAAACE OCHOBHOH TennobanaHcoBoH mIoMAaikod H HaXoAHJECh
B 650 ™ or cesepnoro kpag u B 350 M or woHoro; Toyka MNe D —
B 880 m ot cepeproro H B ]20 oT wKHOIO Kpas.

Ha6miogenus nposofuiuck 29/1X B nacmypuwi enn co ciabbis
nepemMedHbM BeTpoM B cpoku @ u 30 mun, 12 u 30 muH, 15 u 30 MuH
g 18 u 30 muu. WMceaenyemoe nosic ¢ ofonx Kouuos npoduas Guao
OPpAHHUEHO TOJMHMH, 3acesHHBIMM Joneproié. Pesynbratel HaGmio-
AeHuil, ocpefiHeHHBIE 33 Bech MepHOA, NpHeefedsl B Taba, 25. Tlo aTEm
nanueM M. C. Asapuii 1 A. I1. Bepmmunun [52] paccuutanu aie-
MEHTH Teémdoporo Oananca.

Ta6anuwa 26

rﬂpﬂflﬂl.TTﬂthHHH H3MEAYHEBOCTE MeTCOPOROTHHECKHX SAEMEHTOR

Tgfncup £ t20 & “o.8 20 ag Yo | a7 140,64 %
K3WMAKyMCKAR OPOCHTeNBHAR CHOTEMA
[lone, sauAaTee pHEOM
Ml 286 | 28,4 02| 11,9 | LL,0 0.9 3.1 0,88
1 95.2 | 25,0 02| 11,8] 126 | —08] 29 3,6
2 241 1 244 |03 13,0 | 12,6 04 2,4 3,0 1,92
3 240 | 243 |—-03]| 14,6 | 13,5 1,1 1.4 2.8 1,21
4 246 | 24,6 001 i6,1 | 13,8 23] 22 3.1 1,00
TE 226 | 22,2 | -0,6] 17,1 | 150 | 211 1,3 1,9 1,22
Taracckan OPOCHTCALNAS CHCTEeMa
[Tone, 3aHATOR CBEHAOH
MiT 20,0 ki 04| 78] 7.1 0,7 1,3 1,7 0,73
1 185§ 189 | —04| 94| 80 1,4 1,0 1.4 1,22
2 182 ) 187 |—05| 90 84 0.6 0,9 1,5 1,92
3 18,7 & 18,7 0,0 10,0 § 87 1,3 0.9 1,3 1,00
4 (Th) 1861 188 |—0,2] 11,6 | 10,8 0.8 1,3 1,7 1,19
5 1851 188 | =03 11,6 | 94 2,2 1,2 1,8 1,10

Mpumeuanne M — uwereoponoriveckss naomanka, TB - Tennolanancosas
AN RAKL.

LE
Kpupble usMenends napamerpa @ = o—p BAOIb npogu.a s

gerpa Haj opolliaeMbiMp (03uMaf TNiIeHHIa, KYKypysa, pHC, caxap-
Hafd CBeKAa) W HeOpOILAEMBIMH CEIhCKOXO3AHCTBEHHBIMA IOJAMH
npeacTaBieHs Ha puc, 45. M3 pucyHKa BHAHO, UTO Ha rpannue Beopo-
WAeMOT0 ¥ OPOMIAEMOTO NoJs NapaMeTp ¢ pe3ko BospacrtaeT Ao 2,0
(na paccroauum 100 M OT Kpas OpONIAEMOrc nofis), AOC/E Uere IocTe-
neHHO TafderT H yake Ha paccrosunu 300—400 m cravoBuTcA YCTOH-
yHBEIM H ONHSKHM K eAHHHLE, ;
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3aBHCHMOCTH MAPAMETPa & OT PAcCTOAHAA X OT Kpas monas Bep-
WHHKH BHIpasna dopMynoi

o= 1,96 (= )21 (68)
Hamu npeanoxkena apyras Gopmyaa Ass yyera Kpaeporo sgapexra:
= ©
HITH
Eq —n{
br=-—rf -=F—Be " +Bb (69,)

E

vfe P, = -7~ — 3nauenue Owonornueckoro napametpa f sa JmoGom
@

DACCTORHKH OT KPas OPOIAEMOro Noas BAOIb HANpaBJieHHs BeTpaf

_R=P
e
’ | 7~
If‘___
1.6 I‘f,r'""’
/
[ 4 @

f,f = f Iclj "\E 0
f i I g * ;-—-E—H-....—-—l
I

] x .-"f o
s
il =2 { .1
7/ A 2
I e Y
04— — : i
I o &
Iia 1 i | o 1 | ] l
108 ¢ 180 200 300 400 500 m
Cmens Qoowaesmoe noae
Puc. 45, KpHpLic HIMEHeNNA napaMeTpa & = R;P paoAb npoditad
peTpa Hal OPOAEMEIMA H HEOPOWAEMBIME CeLCKOXOIANCTBCHHEMA

oA AMHK.

i o= Komumit Kasaxcraw, I/ — Cepepum Kaexas x Pocvobckan OOAACTL;
i/ — p3EMaA DIDERANUR, ! — KYEYPY2a, & — pHc, 4 — caXapRaf chexaa.

Bo — MaKCHMallbHOE €ro 3HaueHue, 3aBHCALEE OT TEMNEPATYPHL
Bo3ayxa; f — GHOMOrHYecKH# mnapamerp, cpoDOAHKE 0T BAKAHERA

aapeKmuy (onpenensercs mo Taba. 16 u 16a); e — ocnoBaHHE HATY-
paibHBEIX JAorapudmMos; I, — paccTosiane OT Kpasi OPOIIAEMOro I0.15
O JaHHOi TOUKH (B METpax) BAO/b HanpaBieHus BETpa (-TOMO pymba;
n — napaMeTrp, SaBHCALIME OT CKOPOCTH BETPpA.

Ha ockoBe 3Toii (opMyJALl aBTOPOM cOBMeCTHO ¢ BepriMHEHBIM

paspaboran crocob ydera 0asucHOro sgexta NpH pacuere cymMMap-
HOTO HCTAPeHHs € CeIbCKOXO3AHCTBEHHBIX noJeil.
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[Mpu Buipofe dopMyas (69) BMECTO rapamMerpa o, 3HaUeHWA KOTO-
pOro HadeceHbl Ha pHc. 45, 33 OCHOBY CO3KATENBHO NPHHAT Grosio-
roueckiit napamerp [, He 3aBUCAWMI OT BAAMNOCTH NoYBsl. [Ipn
5TOM HMEJAO0CH B BULY, UTO NP ONTHMANbLHOH BIAXKHOCTH NOYBH (T. €.
Hd OpOUIAEMHIX 3eMsX) 3HAUYEHHR [APaMEeTPoB & H P COBMAAAIOT.

Mocse neneHus MpaBoii M JeBoil WacTe ypasHerust (69;) na p
NeAyYMM BHPaKeHHe JAA nonpasousoro kosbdunnedTa o ANA nepe-
X04a OT BEMHYHH HCTapeHus B OYHKTE, Jié MoABeDMEHHOM BAHAHHIO
agBseKuuu (oazucHoro sdexra), £, K BRAHYKEAM HCHADEHUS B IYHKTE,
nojlsep:eHHoM ajpexuun, £:

a=8 = (B 1)1 (70)

B stoit dopMyne snayeHue napaMeTpa n YCTAHOBJAEHRO OMNLITHRIM
nyTem; Jas cpemdedi ckopocTd Betpa oH npuuar pasHem (,0008.
3uauenne f, = 1,8

Beanuyuua c¢yMMApHOTO MCMapeHHa B NYyHKTE, NOJBEpIKEHHOM
alBeKHMH, BRYHCAACTCA 00 QopMyne

E,= k. (71)

hopMyarr (69)—(71) cnpaBea nBe AJMH HEKOTOPOro MNOCTOAHHOrO
Hanpaplendsa serpa. B cayuae ecan ou nomnepeMeHHo AyeT ¢ pasiHd-
HEIX HANpaBJeHHH HeoOXOAHMO ONpeAeTHTs CpPeJlHeB3BEelIeHHYI0 Be-

AHMHHEY oy, 00 dopmyiae
Cﬂ:=zurftpi"'_“"mIumFl_‘I!HFa“'“ﬂ!aPS'i‘EIEPc: (TE]

rae P., Py, Py, P,— BHpameHHsle B JA0JIAX eIUHHIL BeJHYHHbL
OBTOpSieMOCTell BeTpa CeBEpHOTO, BOCTOYHOID, WOMKHOMO H sanai-
HOrO pYMBOR; ., O, Ogg, %y — KOpGHUHENTH, paccIdTHIBAEC-
MeEle EnA kaxgoro pymba no dopmyae (70).

Bosmoxnle 3Hayerns KosgHInenTa o, TpeAcTaBAetbl B Taba. 26,

KoTopas ofJerdaer pacuer STOTO NapaMeTpa B 3aBHCHMOCTE OT [5o/f
H .

2.4.4. Mpoeepka rtenaopoaHofanaHCcOBOro mMeTofa pacuera Cym-
MApHOTO MCTAPEHHR C CeJbCKOX03AKCTBEHHBIX MOJEH H eCTeCTBEHHBIX
yroaMii i oleHEa HaJeXHOCTH (TOYHOCTH) pacueTHIX dopmya. B xaye-
CTBE OCHOBHBIX pacdeTREIX (OPMYI ANA ONpCOeTelnd CcYyMMapHOro
HCMAPeHus ¢ pasauduelx (6OTapHEIX, OPOLIAEMBIX i OCYM&eMbliX)
nodelt npuMeHAoTcs  Belpaxenus (96) u (60). na nphHMenenns
dopyyabl (H6) HeoGXOAMMO MMCTh AaNMuLEe N0 NPOAYKTHBHBIM BJATO-
3anacaM B DacyeTHOM CJoe MOuBel fi HAa KOHEl[ DACCMATPHBAEMOIO
uuTepsana, KoTopHe BHuHcAsdiotea no dopmysae (57). B kayectse
MCXOLUEIX [PHHEMAIOTCA AaHHBIE N0 OCANKAaM, IauyajbHEIM BJare-
zanacaM, HCOAPHEMOCTH, OpPOCHTENBHLIM HOpMaM (L18 OpOLIaeMeIX
noJei), KanuaaspHoMy MNOENHTHIBAHHO, MOBEPXHOCTHOMY CTOKY,
a Tak:ke cpofojHOH noposHocTd ¥. Crocolsl HX oNpelefcKHs pac-
cuoTpennl Buwe. [Ipy 3ToM BO BCeX CAVU4AX, KOTAA BhHIYMCACHRASA
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TaGnwua 26

Juaucuun napamerpa o; B sasHcHmoctH ot [/p u [

FPaccroause E; ]

Be/B

] 0 40 G0 &0 100 150 Pk 3 00 a0
1,0 |1 1 | ; 1 ] 1 | | 1 | 1 1
L1 L1 1,08 (1,07 | 1,06 | 1,06 ) 1,04 | 1,03 | 1,02 | 1,01 ! 1,00 | 10O
L2 [ L2 L7 | 1,16 | L12 | 1,11 | 1,09 | 1,06 | ),04 Lol | 1,01 | 1,00
1,3 (L3 L26 | 1,221 1,19 | 1,16 | 1,14 | 1,09 | 1,06 | 1,02 | 1,01 | 1,01
14 [ L4 1,34 | 1,29 ) 1,25 [ 1,21 | L,L18 | 1,12 | 1,08 | 1,03 | 1,02 | 1,00
o |15 1,43 | 1,37 | 1,31 | 1,26 | 1,22 | 1,15 | 1,10 | 1,04 | 1,02 | 1,01
1,6 |16 0,61 | 144 | 1,37 | 1,32 | 1,27 | 1,18 | 1,12 | 1,04°| 1,02 | 1,01
17 (1,71 1,59 | 160 | 1,43 [ 1,37 {1 1,31 | 1,21 | 1,14 | 1,05 | 1,03 | 1,01
i 11,81 1,66} 1,68 | 1,49 | 1,42 { 1,36 | 1,24 | 1,16 | 1,06 | 1,03 | 1,02
1L9 (1,9 LI7 | 1,66 | 1LBG | 1,48 ¢ 1,40 { 1,27 | 1,18 | 1,06 | 104 | 1,02
20 120] 1,86 | 1,73 | 1,62 | 1,63 [ 1,45 1,30 | 1,20 | 1,07 | 1,04 | 1,02
22 1221202 | 1,B7 | 1,74 | 1,64 | 1,54 | 1,36 | 1,24 | 1,08 | 1,05 | 1,02
24 124 2,19 | 202 | 187 | 1,74 | 1,63 | 1,42 | 1,28 | 1,10 | 1,06 | 1,03
26 126236 (217 11,99 | 1,85 | 1,72 | 1,48 | 1,32 | 1,11 | 1,06 | 1,03
28 1281253 | 232|212 1,9 | 181 | 1,54 | 1,36 | 1,13 | 1,07 | 1,04
30 :3,0) 2,70 | 246 | 2,24 | 206 | 1,90 | 1,60 | 1,40 | 1,14 | 1,08 | 1,04

no dopsmyne (57) senHunHa W, okasmBaercs Menblue y, moavuel-
Hoe sHauenHe Wy, Ang KoHUA Jannoro Mecslla NPHHHMAaeTCH paB-
HeiM Wy, Jns Havana cleAyliolero 3a HHM mecsua, a2 upp W, == ¥
BesiHuMHa W, NpuRHMaeTcd pasHoN y. B nociaeareM ciyuae pas-
HOCTh MeXJy HadaqibHeIMKM BaarosanmacamMu W, M Bnaroszanacam
NpH HaHMenblleR BRarcemkocts W, , apTOMATHUECKH OTHOCHTCH
3a cueT HHpUALTPaURH, T. e, npuuumaetea =~ W, — W, ..
Takoit npHeMm MO3BOJAAST HCKIWUYMTL H3 PAcCMOTPEHHN HHDHABTpA-
IHI0, KAk AapryMeHT pacueTHOH QOpMYyJnl, YTO W [IPeayCMOTPCHO
B dopmynax (57)—(59). -

[IpuMep pacuera cymmapnoro Hcnapenws no dopmynam (56),
(57) w {Exﬂg npuBeaen v paGore [237].

PEET{ETH HCHapPpEHHA, HCOAPAEMOCTH H PaCXodd TPYHTOBRIX BOJ
B 30HY aspauuy no dopMynam BHIIOJHAMHCHE AJAA MECAYMHHIX 1 Je-
KaJHEX HHTEDBAIOB BpeMend. B KauecTBe OCcHOBHOTO METONE, ¢ KOTO-
PEIM CPaBHHBAJHCH PC3YNbTATEl pPacyeTa E}’MME[}HGFD HCTIapelHn,
NPHHAT MeTOJL Tennceero Gananca. Jlns npomepk# (opMysbi IpHE-
ACUCHB HCXOHRIE MaTepHalbl 27 Tenao0amaucobBuhlX cTAHUMH, BERy-
mux HaGllofesds Ha NIOMAJKaX, NOKPHTHX MMAaBHRIM 00pasoM
ECTECTBEHHOH pacTHTedsHocThio. [IpH 3ToM Ha yeTelpex cTaHilsx
(x. Earun, noc. Crapuii Uraw, cBx «Bocxon», noc. Ax-Kus) tenao-
Ganancopsie Habioflends nuposoguauck skcnemuuuein ['TH, a na
CCTAJBHLIX — MEpCOHANOM CETEBRIX CTAHUMIT nof pykosoacreom ['TO.

paC‘IETbI HCIMAPeEHHA METOOOM TCILTOBOTD EI'EJIEH{.‘?EI B[O BCex CyHaax
BHUTOJHAAKCE COTAACKO pPYKOBOAcTBY [214].
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Adas cpasHeHHA wWenonbsoBaHo 651 MecAl/MYHKT WAH Jeka-
Aa/MYIKT.

Adaa OuEHKH HANEKHOCTH (TOMHOCTH) nNpefJaraeMuix  GoOpMya
BEIMOAHEHB PACYeTHl CACAYIOMEX CTATHCTHUECKHX MNapaMeTpos:

L. CpeapexpafpaTiyecKoe OTKJIOHEHHE MeCAMHOR (MekaiHof) se-
AHYHELL cyMMapuoro Hcnapenus £, 4

e
i 1 rCE
/¥ (Ene—E, gt
o = ]"’ :
Er 6

n

; (73)

2. CpennexsagpaTnueckas owmbKka cpeanero £, 4

L. (74)

3. CpeaneksaipaTiyeckoc OTKJONENHE O, ,, BBIMHCACNHOE [0
npefiaraemsid (opmyaam E,, oT H3IMCpelmnmX MeTOAOM TEILI0BOIO
Gananca E_

i[Eu_Eh o)

S n . . (79)

4. OrHocHTeALHOE  CPEAUCKBAAPATHYCCKOE OTKAOHEHHC ACyp.
Ag,, o= 1 oren (76)

5. Cpennekpapariueckas omwbOKa BHIYHCIEHHON BeauuHNb CyM-
MAPHOIO HCMNAPEHHs ¢ YueToM KOJMHUCCTREA NAPAMETPOB PACUETHHIX

(oprya

l Y (En— Ex, o)
T g |
= 4

n—m

, (77)

[ E-.] Kospduuuent koppeasiuns r rpadpukos coasu E, = f (E. o)
201

i

7. Kosuument suycpupsanoi xoppensnwiu  R.

'&E ﬂﬂ' . I -
R= I-ﬁn-_fl'r.ﬁ ) . (Ig)
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8. CpeaxckBanpatnueckas owkbKa ofero xosdduumcnra xop-

peaauny
| — 72
0= — 3
ft—
3fece E, — phiuncaennias BeIMYHIA CYMMAapHOTO HCRApPeHHA [0
peKOMeHAYeMBIM (opMyaam; E, , — BeAHUMNA cyMMapHOrg Hena-
penmus, BBIUHCJIEHHAS METOAOM Tennoporo GanaHca; f — uHCJIO uae-
NOB psIA4; i -— YMCAO CTeNcHeH cBoGOAp!, paBHOE KOJHUECTBY napa-
MeTPOB B YPABHCHHH CBSI3H; Oy, — CPEXHERBEIAPATHUECKOE OTHIO-
HCHWE PACCHHTAHELIX BCAHUHH HCNIAPCHHA OT M3MEPEHMEIX; Op  —

CpeIHEKBAAPATHHEC KOS OTRJIOHEHHE H3MEPEHHEIX BEJIHYHII CymMALanD-
HOrO Kcnapewun E, ..

Kpome 7OTO, DBBIMHCHEHH JEACTBHTENLHBIE OTKJAOHEHHS PACCUH-
TANHLIX N0 MPEeLIAracMuIM QOPMYAaM BeJHYHH CYMMapPHOING HCOape-
UHa £, OT H3MEPEHHEIX MeTOJOM TenaoBoro Ganamca E, , n orwe-
CCHBl K H3MEPCHHLIM:

(80)

AE — E.:f_;_f (81)

[locTpoesnl kpiiBbie o0ecneUeHHOCTH OTKAOHEHHI ¥ OLEHeHE npo-
LeNTH ofecneuellHoCTH OTKAOHEHUH, He npeBpmanmux =+ 30% [2011].

Onpegesedst OTHOIIEHH A CPEANEKBAIPATHYECKUX OTKJIOKEHH I o P
K CPeAHEKBAAPATHUCCKKM OTKJAONERHAM paja Of

e, (82)
T. G

PesyibTaThl pacueToB, BENOAHEHHEX no dopMmyiam (56) u (60),
NpHEBefeNk Ha pHc. 46.

AUaausHpys NOMyueHHBIE Pe3YAbTATI, MOMHO OTMETHTB:

1. KosbpuureHTs! BHYTPHPSAHOA KOPpPEAAUMK R He npesu-
mawT 0,9, 4T0, KAK H3BECTHO, VKa3HEAeT HA HEe3ABHCHMOCTL YIelloB
pana. Tlostomy npHMeHeHHe CTAHAAPTHHIX NPHEMOB CTATHCTHKH 19
OLUEHKH HaJexHOCTH METOAHKH ABJAAETCS BNOJAHE ONPaRJaHHBIM,
HMernoucnye COCTABRMIOT CTAHIHHK Hapiwoy ¥ Hywanbe, rape R
JocTHraer cooTeercreenno 0,74 u 0,78,

2. O0mpe Ko3(xpHIHCHTH KOPPEensinHA 7 B HOLABISIONICM (0.1b-
UTHICTBE ¢avuaes (22 cayuad) npeswinatot 0,6, uTo CBHJIETENILCTBYVET
O XopoweM nu00 YNOBAETBOPHTENLIOM COOTEETCTBHH BEIYHCHEHHLIX
BEIHYHH CYMMADHOTO HCNAPeHHS (MO mnpeasaraeMeM  (opuyaam)
H3MEpPEe HHBIM.

3. Ma 27 cravunii gas fccaTv wosadduumenT 1), seasomuiics
KpPHTEpHEM KauecTBa NpeinaraemMoft METOAHKH, He npesmiwmaer (0,5,
Ang apepajuati cravnH# pases 0,8 u yaa natH cranumii Goapme 0,8,
(NefloBaTensHo, B COOTBETCTEHE C METOAHKONH OUSHKH KAYecTBa CES-
sei, peroMeniopartoit Hactasnennem no cayaxbe nporkosos (pasg. 3,
4. 2, 18962 r.), npeanaraemylo MeTOAHKY CYMMapHOre HCIapeHHs
ANA JecATH CTaHUHH MOXIO CUWTATh XOpolUef, AAA ZBEeHANUATH —
VAOBJIETBOPHTEMLHOH M JHlb ANA [STH OHA MOMKET JlaBaTh cyvine-
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cTBeHHble OWHOKK, B nocaendeMm ciyuae pacueTsl CyMMaploro ucna
perua no Qopdyaam (56) u (60) MOKHO BeCTH TONBLKO NO CE30HAM.

Caenyer, OAHAKO, 3aMETHTh, UTO CPeAHeKBalpaTHuYecKHe OWHGKH
obuiero xosdpunenta KOppeasuBli o, N0 BCeM cTANUMAM HeBesiMKH
H HC npessinaior 1/3, B ToM uHeNe W A8 [NATH CTAHUMN ¢ HEYAOBNET-
BOPHTE/IBHLIM KOSQPHUMCHTOM 1]. 2T0 VKaseBaeT Ha nenccooHipas-
HOCTH TMPHMEHEHHMS PACUETHOH MCTOIHKH,

.EEH'H’
250
f A
”
/
= 7
Y,
200 . '*“: : -

¢ 50 100 150 200 E;pgmm

Pic. 46. (sA3b paccuHTaHHWX BeNHYHN CyMMapHOTO Menapenus E,
C H3MePeHHLRIMA E. g

4. OtrocuTenbiibie cpelliekBajpaTHueckue oumbkH Ao, . co-
crasamor 28%.

5. Otknokenue AE= =+30% no Bcem cTaruMAM oOeceYeHkl B cpes-
HeM Ha 65%, 4TO BOOJHE NPHEMIEMO AIs TPAKTHYECKHX DACYETOB.

PesioMppysl peaynibTaThl npOBEPKH TeMAOBOAHOGATAHCOBOTO Me-
TOAA, MOXKHO OTMETHTh, YTO yKasaHHad MeTOJIHKA BNOJHE HpUMeNHMa
ANA BHIUHCIICHHA MECAUHBIX, JEKAJHBIX H Mex(Pasibix BENHYHI CyM-
MapHoro HCOapeHns ¢ CebCKOX03AHCTBeNHRIX moseit (6orapHuX, opo-
UIaCMbLX, OCYIIAEMEIX), 3aHATHX Pa3IHYHBIMH KYJABTYPaMi (KpoMe

KVCTAPHHKOB M JAPCBECTILIX HACAKACHWH) € JMOCTATOYHOW A MenHo-
PATHBIOH NPAKTHKH TOMIIOCTBIO,
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3. BJAFOOBMEH B 30HE A3PAILHH

[loupo-rpyHTH 30HB! a3’pamdK npejacTaBafgoT coboil CAOMKHYIO
@HH30TPONOKYIO TIOPHCTYW CPeay, B KOTOPOil HOPOMCXOAHT IeNEif
KOMAMEKE B3aUMOCBA3AHHLIX MPOUSCCOB, A ABMMCHHE BIAAIH ABISETCH
ORHUM M3 CIOKHEHIIHX B 3TOM Kommaexkce. PaamnuanoT caenyioume
BHALL ABHIKCHHA BaAACH! napoo0pasnoe, MIeNoYHOE, KaMuLIAPHOE,
rpaBuTanHonHOe. JIBHMEHHEe BJIATH MOMET NPOHCXOAHTL KaK B He-
HACHILIENHOH, TAK H B Haciuenuo# mouse. [Ipm 9TOM npoHCXOmST
NpOLECCH BNUTHIBANHA BJArd B MOYBY, HHOHILTDALHA ¥ NONOJHEHYE
TPYHTOBBIX BOJ, KAMMJAMASAPHEIH NOZHEM BJIarH, MEpeiBHIKeHde BJATH
07 BJIHSHMEM TEMIIEPATYPHOTO TpajHeHTa.

THOpOJOrH BHAGTSIOT BOCXOASO{Mi (pacxon I'PYHTOBHIX BOJ B 30HY
aspaiuu) o HHCXOAAWMHA (MHUABTPAUMOHHOE NHTAHHC TPYHTOBBIX
BOA HJAH NONOAHEHHE HX 341lacOB 3a cUeT HHQHALTPAIMEH aTMochep-
HBIX OCAJKOB H OPOCHTENBHBIX BOA} MOTOKH BJAACH, ONpeleasioljic
XapakTep W MHTEHCHBHOCTL Baaroo0Mena Memy 30HOH aspallun
¥ BOJOHACHIULEHHHM C0eM (PPYHTOBEIM NOTOKOM),

- 3.1 Pacxod zpynmossix 800 8 301y a’apayun

B HachlleHUOR Ccpefie NBHIKEHHE BJIATH ONHCHIBACTCS YDPABHEHHEM
Hapc (33 HCKMIOUCHHEM HEKOTOPLIX CTPYKTYPHBIX NOUB W imefenoy-
HIX TDYHTOB, rae wmeerT mecto TypOyaentiocts), IlpumeHenne ¢op-
Mynel JapeH K HeHaCHUEHHOMY NOTOKY 2aTPYAHSETCA 34BHCHMOCTHIO
KO3(QPHUHCHTA BAATONPOROIHOCTH NOUBK OT ee BJaMHOCTH. [Tpu zTOM
OKa3anoch, UTO BAATONPOBOAHOCTL YOmiBaer ObicTpee, YeM yMeHbs
HraAeTCH BAAXWHOCTE T[TOYBHRI,

Kpome TOro, Ha XapakTep B3aHMOCBS3H 3THX XapaKTepPHCTHK
CYIIECTECHHOE BAHAHHE OKASHLIBAIOT BOJNHO-pHIHYECKHe CBofiCTRA
TOYBE!. YCTAlOB/MEHO, B WACTHOCTH, YTO ¢ VBEIHUCHHEM OGBLOMHOTO
Beca YOBIBAHHE B/IaronpPOBOMIOCTH NpH OANof ¥ TOft JKe BIARKHOCTH
TPOHCXOAHT OLICTPEE, & NMPH BAAXHOCTH 34BSIIAHMA HIAH Jame npu
BI4MWHOCTH '[}EIEPBIBE RANMWAJASPOR BAACCNPOBOAHOCT: MOUBE [TOUTH
HE 34BHCHT OT yBJIaMicHuda. [IpH:KcHue BAarH B nouBe, NO-BUIH-
MOMY, MOMKHO OINHCHIBATE CJEIVIOWHM YpaBHeHueMm [lapc B obme
hopue

il

=V = ke, VO, (83)
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rie W — coicpaanke Brard B joagx obmema mousbl; V — oObeM
BOJLI, TNepeAsHrawwieiicd B eNHHHLY BpPEMEHH uepe3 MNonepevHoe
ceyeHye, TEpTEeHAHKYJIAPIOS HAMPaBleHHD NOTOKA ¢ [OLAALIO,
pasuoll elnnune; &, — KO3dpHIHEHT BAArONPOBOLHOCTY, 3ABHCALIH
OT CBOWCTE NMOYBH M BOAW, 4 NpH HeHACHILENNOM MOTOKE (KaK oTMe-
yafoch BHINE) M OT BAaXKIOCTH noubw; V' — ApMxviuas cuaa,
nof BiyaHdeM KOTOPOH nepeMenlaercs Bold, COKPANCHO AaskBaeMasn
rpanientom noTeHuuana (0 — noresuuan, V — cuMeon rpajnesTa).

3Hak MHEYC (—) B 5TOH (opMyne O3HaYaeT, YTO ABHMKEHHE CO-
BCPINAETCS B HANPABIEHHH, NPOTHBONOJOKHOM TOMY, B KOTOPOM BO3-
pacraeT noTeHuuan. MEHEMHA cRoBaMmy, JABMKEHHE BJard B nouse
Beerfia NMPUHCXOAHT IIPOTHE HANpasjJeHHa NoTelnHaila, T. €. NPOTHB
rpajxenta 1,

Pemas cosmectuo ypasrenve Jlapcu (83) W BHIpameHHe And uacT-
HOTO ClAydad 3aKoHA coXpanenHd BellecTsa

a oW a ow aw
w V=— 5 WM o= (84)
noayuaenm ofimee ypaBHeHHe And MOTOKa Baary B nouse [207]
8w a , o
T Biainder ol 5o (89)

[pafecHT TCHAPABJHUecKOro [OTeriHala VD npH KanuiiaapiioM
MoAbeMe BJardH Ha BHICOTY fi; MOMHO BeIP2sHTh (OpMY/I0H

Rpy — hig
Vb = "‘T ; (86)
rae h, — npejenbrEas BOSMOMHAS BBICOT2 KanWJIAAPHOrO nojhemMa
B Jaunoi noduse; k, — BBRICOTA MOJLEMA B MOMEHT BpeMEHH f.
Pacxon poam uepes eAMHHLY nonepeuHoro cedenns (cm®/c) wa

BhHICOTE A, paBeH

do _ dh _ .

hru T ht
di at ]

fi

(87)

HMuterpupoBakye sToro Bepamenua Ges ygera suaxa [141] naer

1 B
2 n—I— ; 88
S (h’“] i — hi hf) 3)

B jiauvansHOR cTajHH KAanWAAAPHOre NOABeMa, Korla h; Majo
no cpapwenuio ¢ h,, ypapuenue (B7) MOXKHO 33aHCATb B TAKOM BHJE:

dh h
=k (89)

i

1 B page paboT coaepiarcd CBEIERES O IRIMEHHH EIATH B HANMpasAelny rpa-
nwenta [314, 315]. Onpnaro A. A. Poge [207] noxasan, ur0 Ha NepBEIX CTAOHAX
WCHAPCHHA NBHAKCHHS BJard, HM BLI3Baioe, COBEPLIACTCH NPOTHB rpalHenTa NoTeH-
[Ha’a, HO B HANpaRAeHWH rpagHenta BramuocTd, HecoorpercTone nanpasaesndt rpa-
AHCHTOD BIAX(HOCTH B A2BACHHA B NePBE DepHO HCMApeHHs MoxeT OMThL o0TACHEN
BAHANHEM THCTCPCIHCA.
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[locne HHTErpHPOBAHHA €TO NOJYYHM

fr B (90)
Shy  Fop -
"
fiy = Rytl/e, {(21)
Tlie
=} 2kA,, (92)
B Gonee obumeit dopme ypaeuenue (91) MOMKEHO zammMcaTh Tak:
Orxyaa ,
= (B \V
t=(4)", (94)

FAe v — NOKasaTellb CcTeneHd, cormacuo npuseflentnbiM A. A. Poge
RauyplM, A8 PAsIHYHBIX MOYBO-TPVHTOE H3MEHAETCH B MHPOKHX
npegenax (ot 0,1 paa rpyGosepunctoro mecka go 0,7 A48 CcOJOHLO-
BLIX TOPH30MTOB). I CYNIHHMCTHIX NOYBO-TPVHTOB DENHUMHA v
G6auska x 0,3 [141].

Hupdepesyuposarne ypaswenrs (93) naer

V=S5 = v, (95)
[Tozcrasnas B 510 ypabHerue dopMmyny (94), 3anumen
Sy L
-[."rh = "I.-"hﬂ? .I[I; % {gﬁ'}

HAH AN CYIIHHKOB npu v = (0,3

0,343:3% 4
3,33 1,33 *
ht '&l'.

(97)

i"r;, ==

rae A = const.

CileloBarenblio, CKOPOCTh NOABEMA KAMHILASDHOE BJIATH Qfipe-
NeNfeTCa BHICOTOH KAMHAJASPHOrO NORZHATHS, BpeMeHeM W ocofeHHo-
CTAMH CTPOBHHA NOPOBOro mnpocTpancrea [96, 213].

CyniecTBeHHOe BIHAHHE HA KanuLIApHEIE ABTCHHS MOMET OKa-
3LIBATh CHAOHCTOCTh mouso-rpyuToB [251]. Pome [2071, ccmnascs
Ha padory M. H. ®eanuuanta, JemaeT BHIBOL, 4YTO BIHSHHE CMECHE]
TPanyNIOMETPHYECKOr0 COCTABA HA BHICOTY KamWAASIPHOTO HOLBEMA
MPOABNAETCA B Nepenaje KAanwiispHOro JNaBAeHHA Ha rpaHHuax
¢10eB. AHaAH3KPYR pe3yabTathl NafopaTopHEX onbiToB PeaNuHanTa
€ HaceULEUHEIMH rpyHTamd, Poje oTMedaer, 4TO KanmisipHas Baa-
TOEMKOCTb G0J1ee JIErKHX TPYHTOB CHHMKAeTCHd NPH MX MOJCTHIAHHM
THHETBIMHA NIPEMCDHO [IPONOPLUHOHANBHO BRICOTE NMeCYAHOTO CAOS
Hall MOBEPXHOCThIC cBOGOIHOWH Bofs. Ilpu obpaTHOM DacHONOMEeHHH
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MatepHana, T.e. KOrga rpaHyjoMeTpHuyecKufi COCTAB CIIH3Y BEBEpPX
CTAROBHTCH Gojiec THMENLM, CYILECTBEHHOTO 3ameneHHsT HAH OCTa-
HOBOK B KaNMuJAAAPHOM MOABEME BJATH HA I'paHRlax cioes He xabmio-
AaeTest, W KPHEBIE 3aBHCHMOCTH BBHICOTHl NMOAHATHA (poHTa CcMayH-
BAHHSA OT BpeMeRd HmenT B ofmeM MIaBHBIA XOA.

MomHOCTs KanuANApHOR 30HHL NPH nNepexoje YPOBH# IPYHTOBLIX
BOJ H3 JerKHX B GoJee THAMENLe TPYHTH pPe3Ko VBEIHYHBAETCH H,
HAoGOpOT, MpPH Nepexofe YPOBHA TPYHTOBBIX BOJ U3 TAMeRHX B 0o-
Jee Jerkne rpyHTsi — yMmenbmaetcs. [lpe cIodcTom cTPOEHHH BOAO-
HOCHOTO NAAcTa 4acTk KanHAnspHoft BJAACH HE ONYCKAETCs BMECTC
¢ TIOHHXEUHEM YPOEHS TPYHTOBHX BOJ, OCTaBafACh SNOABEIICHHOMH
B TAMEJEIX TPYHTAX OPH nepexofe ypoels B Gonee nerkHe. Yuacrpys
3aTeM B [poleccax ¥cmapelHs HWiIH HHPUIBLTPALHMH, 3TA NOJBEINEHHAR
BJara Hapymaer ecTecTBeHHbid BaarooOMeH B 30HE aspauuH.

Pone [207 ] npuBOART COeAYIOLIHE KaHHBIE O BEICOTE KANHJIAPHOID
noprema; Opaenok (YCCP), JecCOBRIHEIA CYIVIMHOK, BHICOT2 KAaNH-
asiproro noaseMa 160 eu; IMetpukosxa (YCCP), neccoBHIHBIH cyriun-
HoK — 163 om; Jxaumber (KazCCP), neccoBHAHBIH CYTAHHOK —
320 oM.

[To C. B. Acranosy [28], BuicoTa KaNHAXAPHOro NOAHATEA JJIH
BOCBMH HCCAEOBAHHBIX HM TOYEG-TPYHTOB TypHecTaHa H3MCHANACH
or 204 mo 298 cM, a Ajas oAROH TOYBHW OHa cocTaBasna 400 cm.
[To mHeuuw Poge, 3T0 2aHHXEHHHE JaHHHIE,

HepasHoMepHoe pacnpeiesenue BJalH B KaNHAAAPHOH 30HE,
coraacio Poge, ofwsicusierca cneayolMMy NpEunHamH. DBaaroraps
HAMHYHIO B TPYHTE NOP PasHOro pasMmepa, KanuwjajsspHas Brara B no-
pax NMoAHHMAETCA 1A Pa3HuMEIe BhICOTHl, 3aBHCHAIIHE OT NONCPEUHH-
KOB TOP, B KOTODHIX HaXOAATCA BEDXHME MEHHCKH. ¥ 38pKajga rpyH-
TOBEIX BOJ 2amoAHeHH Bee nopsi. [Jo Mepe yianenus OT 3epKana rpyH-
TOBLIX BOJl BCTpPeYaeTcs Bee GOAbIIE NOP H RYCTOT, B KOTop:X ofpa-
3YIOTCH MEHHCKH, OrpaHHuKBaIOllIKe NOBEPXHOCTE KaNHAJAPHOI S0RL
CBepXy, NOCKOJBKY AaB/enHe 5THX MEHHCKOB HACTOBBKO BEIHKO, UTO-
OHO HE MO3BOJASIET BOAE NOANATBCA Bhilte, BHavaje TakHe MEHHCKH
MOABAAIOTCA TOMABKO B KPYilHHIX [Opax, a ueM jJanbile BBEPX, TeMm
BO Bee Gojee MenkuX. Kpynueie MOpH NpPH 3TOM OCTAlOTCH NMYCTHIMH.
CaeposareNbHo, COGEPXKANNE BJAATH MO HANPABICHHIO BBEPX BO BCEX
CAYUAAX YMEHBIIAETCH.

Ha puc. 47 mpeacTaBiedt! o06o0lIeHEBIE KPHBLIE BEPTHKANLHOIO
pacnpeje/Nennsa BIaMHOCTH IPYHTOB B 30He @3DaliH¥ B ecTecTBEHHLIX
VCHMOBHAX JJI5 THAMKENHX CYTJAHHKOB, cylecefi H Necyallix IPYHTOB.
ITH KPHEBBEE NOCTPOEHL! N0 ZAHHEIM H3MEpeHHH BAAMIOCTH NOYBO-
FPYHTOB B 30HE a5paldy, BRIOAIEHHEX B NOAEBHX H JAa00paTOPHEIX
(Ha MoHOAMTaX) yeaoBHax B 1954—1968 rr. B pakione Humuelon-
CKOIl OpOCHTEeNBHOH CHCTeMBI,

[Tpu rav6oKOM 3ajJeraliHH YPOBHA rPYHTOBHIX Bof (YI'B) ypobeHB
KanuanapHoil sons (YK3) He NOXOANT A0 HHKHEH IpPaHnibl SOHEI
NepeMerlol BAAXKHOCTH HAM JeaTelbHOro (KopreofiTaeMoro) cios
nouew (UIC) (puc. 47 g@). Meway soHaMu rnepeMeHHONH BiaXHOCTH
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H KaMHATAPHOTO NOAHATHA PACIHOJIOMKEHE 30HL TOHKHKEHHOID YBAAK-
HEHHH MOYBH ¢ BAAMHOCTBIO rpynTa okodo 11—16% cyxoil HaBeckH.
BHyTpH KanuaaapHoH S0HL BAAMHUOCTE AN CYTNHHKOB H3MEHAETCH
or 26—30% B HEXKHeH uvacTH (MAKpORANHAJXADHAR [IOA30HA WJAH
MaKCHMAJLHAA KauuiIspHas BharoemxocTs) 1o 16—18% B mepxweil
(MEKpoKanminnapHas nofgsona)., Beicota kKamuaaspxoit sonw (BK3)
uameHsercd ot 3 Ao 6,5 M H B CpeflHeM AN CYTJHIIKOB COCTABMSAGT
okoao 5 M. [ayfuya npoMauNBaHEA AeATENLHOTO ©N0f OOUBE OT
nokaa konedbaerca or 20—50 go 8§0—Ii00 eM M nocTHracT B MHOrO-
BOAHEIE rofel (oT cuercragrus) 150—300 cwm.

Fnybrna cnod nepeMeHnoll BAAMKHOCTH MO BelRuHHe B ofmem
coBnajaer ¢ rNyOHHOR AeATeNLHONG CN0SA NOYBH H JI8 3CPHOBBIX
KyJABTYp B cpefneM paeda 1,5 m. MowHocTe soHM cpegHeli H IIOHH-
JKCHHOH BA&MHOCTH BaBHCHT OT [VIVOHHEI 34NIeraHus TPYHTOBLIX BOJ.
Ha npusegenncii cxeme oHa cocTapaser 3,5 M; B APYIHX cayuanx,
ILAMPHMEDR, TIPH 3aNeravHH TPYHTOBBIX BoO Ha rnyCuue 30 M or
NOBEPXHOCTH 3Ta 30Ha cocTapaser 24 M,

BurarooOmen Memkly HeATeNbHBIM CAOCM MOUBE W KallKJgpuoi
30HOH NpH TAY0OKOM 3aNeraHuy rpYHTOBBIX BOJ, KaK MoKasalW Hc-
caepopanna 1250, 255 ], npoucxoauT kKak napoofpasHeM, Tak H TLe-
HOMHEIM MAH KOMOMHEDOBAMHLIM NyTeM, 2DToT Braroolmer B obliem
He Bellnk H He npesuiwiaeT 0,1—0,2 my/cyTu; rpagHenT nepeMelieHus
BJIarH B JIETIHH mapKuil nepuol nanpaeaeH pHE3. Paciol rpysToBhIX
non Ha HenapeHde npy "X rayboXoM 3aferaHnH NPAKTHUSCKH OTCYT-
CTBYET.

[Tpn nernyGorom 3aneraHMu rpyHTOBHIX BoA (puc. 47 6) Muxpo-
KANMUANAPHASA NOA30HA BHIKJAMHHBaeTCA B JeATedbHBIH CJA0H NOUBH,
IIPH 5TOM BIa:KHOCTh B HEM ycTawaBdHBaeTca pasHofli 15-—227%, Ka-
NHANSPHAR 30HA He TOJBKCO BHIKNHHEBAETCH B JEesTeABNLl CAoil
MOuBK!, HO NpH Gosee BHICOKOM CTOSIHHH TPYHTOBHIX BOJ MOMKCT MOJA-
HATHCA A0 NOBEPXNOCTH [OMBHL. YeMm BHIIE YPOBCHB MPYHTOBHIX BOJ,
TeM Conee OGHABHO NOANMTHIBAETCH KaNWAAADHON Baarofl jesTenp-
HBEIH ¢J10f NOYBH H TeM §o/blue pacxol] TPYHMTOBHX BOJ HE HCnapeHue.
OnHAKo NpE BHICOKOH HHTEHCHBHOCTH NPHTOK2 COJHEUHOH SHeprum
K NOBEPXIIOCTH NOYBHI, NOBBIUIEHHOM 31HAYEHHH TEMIEPATYPH H BAaMK-
HOCTH BO2AYXa H IPH GTCYTCTBHE ocankos (Hanpumep, na CepepHOM
Kaexase, B Pocroeckoit ofnacti, B [losonxne, na YKpanHe) MHKpO-
KanHMADHOH BJAard OKasblBAaeTCH Bee e NCHOCTATOUHO /IS NOJHOTO
ofecrniedenus BAArOA KyJbTYypHEIX pacTesuil. B nogobupx cinyuasx no-
TpeOHOCTL PACTCHHIT RO BJAre VACBIETBOPSAETCSH YALLE BCETO MEHEE YeH
HanQMOBHITY, 4TO Ile 00ecnCUHBAET NONYYENTH s JaMKe CPEIHHE YPOMKAeE.

Ilpy BHIKNHHHBAHWH MAKPOKAMHJIAPHOH B30HE B JAeATeNLHHI
¢10i yCTOHYHPAR BAAMHOCTh NOYBLl B HeM B cpejHeM Gojee 25% beca.
B ciayvasx ecTecTBelHOH 3acOJEHHOCTH TOYBO-TPYHTOB HAuHHAETCH
nepeMenenie cofMed B KopHeoOHTAaeMVIO 30HY H DasBHBANOTCA IpO-
Lecchl BTOPHUHOTO B3aCOJENHd,

ITpn BEHIKARHHBAEHH B AeATEABNLI CI0H MAKPOKANKAIADHOR BIATH
(prc. 47 6) BaaroofMeH TPOHCXOAMT OUelib HHTEHCHBHO.
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[Ipn kpuTHuYeckoit raybuke saneransa rpystosslX Bog (1—2 M
0T MOBEPXHOCTH) 3014 aspauHy MO BLICOTE OKAskBaeTsl PaBHOE HIH
MeHBLIE ASATeIRHOr0 clod nouswl (puc. 47 ). [IpH 3TOM NpoMcXOAMT
NOATONACHHEE HHKHENR YacTH KODHEBOH CHCTEME! pacTeuuii, BCIAEACTEHE
Uero HapymaeTcs aspainsf kKopHeoOGHTaeMOro cios {1OYBHL. Y XVA-
LIeHHE a3palKH NPUBOJAHT K 3aMelJIeHHOMY DasBHTHIO M POCTY pacTe-
nufi. [losBiderca BrOPHUHOE 3aCOAEHME MOuBk B KOpHeoOuTaemom
CJI0e, CHEMACTCA TpPaHCHHpauusa, HO JENPOAYKTHBHOE HCTlapeHHe
BO3PACTAET.

Taxum ofpaszoM, AaHHbie Nodepsix Hafiuofenni 3a pacnpefene-
HeM BIard B 30He aspauHu B oOlHeM NOATBEP#JAAT TEOPeTHUECKHe
BLIBOAL O 3ABHCHMOCTH CKOPOCTH MNEPEIBHMKENHs H DACXOAa BJArH
B 30HY 83DallMH, a TaKKe BNaKHOCTH NOYBO-TPYHTOB OT BLICOTH! KaIHI-
JANHOTO MOJAHATHA.

C apyro#d cTOpOHBI, B&JIHYHHA pacxofa CPYHTOBRIX BOJ 3aBHCHT
OT XapaKkTepHCTHK BOJHOTO ¥ Tennoeoro Ganakca, wro BHAHO H3 BeIpa-

WEeHHA

K=2=2=8 _X—M+Y,—AW+],

BEITEX AI0WET0 B3 YpaBHeHKH BOAHOro GanaHca 30HEL a3PalMH B Telno-
poro Ganakca. Bee ofo3HaueHH$ NpexHHE.

M3 cKasadvHOro BRINIE MOJKHO CHEJaTh BHIBOJ, YTO RApPOLECC BJIACO-
ofMesa B 30He 23pallii BechbMa CAOMEH W 3aBHCHT OT COMETAHHH MHO-
[HX ABAeHHH: HHQUALTPANMA, HCMADEUHA C HOYBH, TPARCMMPAIHH,
nepeiBUKenEa napooGpasHofi, TUIEHOUHOH W KanuIaspHOM Baaru
noj Bo3jeficTBHEM TeDMHYECKOTO TPAJIMCHTA H KADHAJARPHHIX CHI.
HMuTeHcMBHOCT STHX MPOLUECCOB B CBOIO OUEPEdb ONPENEAETCH Ten-
JOBLIM DanaHCOM MOBEPXHOCTH H e TepMHUeCKUM DEXHMOM, a TakkKe
BOJHO-PU3HYECKUMH CBOHCTBaMM IIOMBEO-IPDYHTOB B 30HE aspalliH,
OGHOAOTHYSCKHME OCODEHHOCTAME pacTeHul H JD.

Benuuuuy BepTHRalbuoro Biraroofmera KopHeoOuTaemoro chios
HOUMBLL ¢ PHIKEeNeHaniMH CRoAMHK D.. T. €. pPA3RHOCTE MCHEIY HHCXO-
NAMHME ¥ BOCXOAAIIHM HOTOKaMu Biaard D = J — K, MOxKHO onpe-
LeJdHThs [0 YPABIENH0 BojHoro OanmaHca

Baa Xl ¥, ool B AP A (98)

Kpome Toro, snaroofMed D MOKHO PaccumMraTh [0 C/SAYIOUEMY
ypaBIleHHIO (MPR OTCYTCTBEE BOJAOOOMEHA BOAQHOCHOTO C/OS ¢ HHKE-

AexamsEMu caoaMd (1. e. Ag = 0)):
D=AU+Yy —Y:+ AWy_y, (99)

rie AWgp_p = Wip—ny, — W—ny, — H3MEHEHHE  BJarosalacos
B 30ue ApaulH HHKEe KOpHcoOUTaeMOro c/iof MOYBEI 3a pacueTihbld
WHTEPBAN; OCTanbHble 0003HAYEHHA NpPeKHHE.

Benuuuns BaarooOMeHa D, onpejensessie no ypabHenuam (98)
¥ (99), AN OTHENLHOTO CCABCKOXO3AHCTBRHHOTO 10/ ¢ HOCTATOMHOMH
TOUHOCTERIO BRIYHC/ARIOTCA JIHIIb 34 ANHTEALIBIE NPOMEKYTKE BPEMEHH
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Tabanwrnua 27

PaccuMTaHRBE NO YPABHERHID BOAHOIO GANAHCA CEABCKOXO3NHCTEEHHOTD
noan Kg g W HIMEPCHHBIE AH3IHMeTpamyn K ., BEANYHHBL
NOANHTHBAHAS 30HM APAUHH 32 NepHOA BEreTaiHHe, MM.
HrAHeoHCKAR OpOCHTEALHASR CHCTEMA

1962 r. 1963 r. 1964 .
HoMep oonf 8 raySuue 3aAEraHes
TPVHTOBHX BOJ
Hn.ﬁ H.ru:.a Ka.ﬁ K.ﬂﬂa Kn.ﬁ ‘ﬁr.ﬂﬁg
Ilope | = 25+30n 50 £l 40 30 (60) | (38)
Ilone 2 H= [, M 230 250 210 195 200 | 220

Mpueuevanw e B crolxax OpHBSTEHN NPUSANMCHELE BOAHUHHLE,

{raGa. 27)., Onnako AnA TpaKkTHUECKHX uedelf, ocolerHO HpH omnpe-
Jefedur BaarcofecredeHHOCTH KOpHeoOHTAEMOro o ® MOJHBHOIO
peAuMa, 4 TAKME NpH OUCHKE HHTCHCHBHOCTH NEpPeABHKEHHA conel
B 30HE aspauuu, TpedyioTrcs JaHHBlE 0 pekHMe BIarooOMerRa 3a Ko-
POTKHE NPOMEKYTKH BpeMeud. a8 nmonydeHuda yKasaHHHIX NadHbIX
MOMHO HCMONB3OBATH JH3HMETPHYECKHMH MeToR, KOTOpmi NpH ofHO-
POAEEIX NOYBO-TPYHTEX B 30HE aspalHH M OTCYTCTBHH BOIOVIIOPHLIX
[IPOCIOEK B MOHOJIHTAX JaerT BIMOJIHE HafeKHBIE Pe3yabTaThl,
Cornacvo ypaBHeHHio BopHOro Gajakca JH3MMeTpa

E=X+M+AW,+K—1, (100)

HHTEHCHBHOCTh “PacxXofa TPVHTOBBEIX BOJA, MH/AH BOCXOAAUIMH MOTOK
BJI4TH B 30HY aspamuMH MOHOJHTA K, MOKHO onipefeuTk no dopmyne

K=E—X—M—=—AW,;+1I. (101)

KpoMe Toro, jansnle JIH3HMETpUUeCKHX HAOMWOIeHHH [103BOSSTIOT
BEIMHCAHTE BeAHMHHY BRaroofmeda Mex 1y BOAOHOCHEIM H KopreoOH-
TadeMbiM CTORAMH.

JaukuwieM ypasuedde BoAHoro $anaHca xopHeoGHTAEMOTO CJa0#
NOYBLl B JH3IKMETPe B CASIVIOMEM BHAR:

E=X+M-+AW, + K,—1I,. (102)

flogcraenasn ypasueune (100) B ypasuenue (102), monyuaem
Kpy=K-—1I-+-AWy ,+ I, ([03)
rae AW, -— HaMeHenHe BJIAro3anacos B BepxXHeM KopHeoOHTaeMOM
cA0e mouswl fi MoHOAMTa, paBHoe W, — W,.; AW, , — u3aMmede-

HUC BAAr03alacoB B HuxHeM cnoe (H — h) s0HB aspallu MOHOJIHTA,
pasioe Win_n, — Wig—m , THe iHugexc H obossavaer rayGHHY
3AMEraHHA UPYHTOBLIX BOM, HJIH MOUUIOCTE BCCH 30HBI A3panMH, a HH-

ACKC fi — TOJWWHY KOpneoGHTAEMOTO CJI0A MOYBH OCTAJbHLIE 0603-
Hayelus npexHde,
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MHorouMcen Hbe HCCIeA0BaHHA BaAAKHOCTH NOUBO-IPYHTOB B HHK-
Heil yacTH 30HE @3pauMH NOKASHIBAIOT, YI0 IIPH OTCYTCTBMHM 3HauH-
TenbHEIX OCAAKOB, TIOMHBOB ¥ BHAHBaeMOH HMH HEQHIBTPALNH,
a TAKWe TIpH CPABHHTEJNBHOM NOCTOAHCTBE YPOBHS IPYHTOBEIX EOA
p3MeneHua BAarosanacoB AWgy_, NPaKTHYECKH HE INPOUCXOXHT.
B sroM cayuae BelHukHa NOAMHTHBAHMA KOPHEOOHTAeMOro chos
nouyps K;, cornacho ypageeuuwo (103), npubankerno paBHa pacxony
[PYHTOBLIX BOJ B 3oHy aspamui K.

TMopobuepe yCHOBHA AOBOJBIO 4acTe HabawaalTes B HpHpoe.
B [14aHHOM CIYHAC MMEET MECTO YCTAHORHBIIMHCH PEXHM TPaNSHTHOIO
IBHYKEHHA BJArH OT YPOBIS IPYHTOBHX BOJA A0 KOPHEOOHTaeMOro
105 M HEOTPAHMUEHHEIl NPHTOK IPYHTOBEIX BOJ, OCeCHCYMBaIOLliif
cTalHNU3AIHIO YPOBHA.

Mccneqopadun BJaaroofmeHd B 30HE aspalHH JH3NMETpPamMi npo-
nseonuaies ITTH non pykosozcteoM aetopa ¢ 1957 r. Tleppwe aw-
sumerps Gbuil  yeranosnenn na Hwkuepouckolt (noc. Bocxon) u
Baraescko-CalKoBecKkof OpOCHTENBHEX cHeTeMax PocToBCKOH 061aCTH.
B 1966 r. Hceaenopanus npoecaensl Ha Ilpaso-Eropanicexoll opock-
renhHON cueTeme Craeponoakcxoro Kpas (esx «MsoCuabresckniiy
y CraBporonsCKas ONWTIO-MeNyoparkBHas cranumd). B 1967 r.
JH3HMETpHUECKHE HCCAEAoBANMA HauaThl Ha Apbick-TyprecTanckoh
(UnMxerTckas obnacts) u Tamacckolt  (Jakambyackas o6iacTs)
opocuTeaLHHX cHeremax. Mcenenoeanus Ha 3THX CHCTeMax 3aBep-
wens! B 1970 r. JlusumerphHueckHil MeTo]] NMOSBOJSET CMOASIHPOBATH
sony aspaildl TpeGyeMOH MONHCCTH BMECT€ C BOJCHOCHBIM CJ0EM
H OTHENLHO HSMEPHTH COCTaBAAIOUIHE BEPTHKAILHOrO BJarooGMeHa:
pacxoj FPYHRTOBLIX BOJ B 3011y aspawii H HATEHCHBHOCTH MOMO.1HE-
HUS TPYNTOBBIX BOJL 3a cveT HEQHJIBTPAUMH aTMOCREPHBIX OCAAKOB
W OPOCHTEJbHEIX Boj, CACHYeT 3aMETHTEL, YTO JIHSHMETPH! YUHTHBAIOT
CyMMapHHE TIOTOKE BJars, QopMupylolliecs N0 BO3AEHCTBHEM
RATMIIAPHEIX CHJI, TPAIHERTOB TEMIepaTrypsl H BJAMKHOCTH NOYBH
H Ip.

Huxe npuBogaTcs Haubojee THIHYHBIE H3 BCEX NOJYUCHHBIX
MATEpHANOB CBEJeHHA O BAarooGMeHe B SOHC ajspaluy.

B npnaowenns 11 noMelleHst JeKajHule W MECsuHble 3HAYCHHA
JeMEHTOB BOJHOTO GajlaHca (paarcofMeHa) 30HH aspauMH Ha noJe,
sanaToM xnonuarHukom B noc. Crapmii Mkau (Apwick-Typxecran-
CKaf OpPOCHTEILIIAs crerema) 3a 1969 r., 4 HA CBCKJOBHYHOM IOJ€
s noc. Hosoupanobka (Tanacckas OPOCHTENLHAS CHCTEMA).

Ha puc. 48 u 49 npyBCAEHLl NOJYCYTOUHHIE H CYTOUHBIE BEJH-
YHEL SJeMEHTOB BjaroofMeHa B 30HE asPalHH Ha XJONKOBOM NOJAC
(TTIH/ H = 1,3 M)} H CBEKJOBHYHOM TOJ1E (TTIUJTI H = 1,4 M).

W3 anaiamsa rpadukoB W JaHHLIX, NPEACTABJACHHEIX B [PHJDHE-
run 11, BuaHo, wro GOJALINYIO WACTh HOYH TPHPALIENHE BIATO3amd-
cop AW MOJORUTEALHO, a JHeM, Kax npaBuio, oTpuuaressuo. Cym-
MApHOE BCNApeHue BeJMKO AHeM H OJH3KO K HYJIO HOYBIO. Himepe-
pue spaxka AW B TeueHHe CYTON YKa3IHBAET HA HECORBMAJNCHHE HHATEH-
¢cHEHOCTH OTBOAA BJAMH B ATMOCdEpyY B MpoLecce HCnapeHus H OO-
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NOJIHCHKST €€ BATac0B B 30HE aspauilH 34 cueT NMOINUTLIBAHHE TPYH-
TuBBIMH BOJAMH. B nepuoisl, Korjla pacxop I'DYHTOBBIX BOI H HCMA-
PEHHE BEJIHKK, BJAro3amnacke 30HL 43Daluu He VCneRawT NnonoanaThcd
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Puc. 48, [lonyeyTounse ¥ cyTOUHLIE DOMHYAHE SICMENTOB BaaroobMeda B 30He aspa-
e B ITIM ¢ ypornesm rpyurosex pog 1,2 x ATM, noc. Crapuft Mras (ronvathug),
1965 r.

Qi3 PAIRKHTHARD & — OYTONRIAOHA, 6 — URETEHHE N PACKDHTHE HOPOGOTOE. & — NereTamHA

VOEAE ILAONOHOWCHHAL [ — PacEof PPYNTONRE BOg B 40HY 23palHB K, ¥ — CYMMapHOO BoTqa-

porne E, § — HIMeHeRNe Jarulauacdn b S0ue aspannd AW, 4 — moanps M, 5§ — ocuaud X,
& — HHQHABTpaRHA [,

W yMeHbialores. Houbio, OueBMIHO, [IPOMCXOANT NONOJHEHHE BaAaro-
34M4COB, TAK KdK HITEHCHBHOCTh NMOANHTLBAHMA UPERBILLACT HIUITEH-
CHBIOCTH CYMMapHOTO Henapenus. CyTovHbEe cymmiel AW neckonsxo
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CTHAAMHBAIOTCH H KoaedNwTcsE 0K00 HYNH, HIMEHEHCE B [IPElcaax
*+5 mMm (HCKJIWOuas MEepPHOAE TNOJHBOB).

Haufoaswne 2HayeHHsA HCmapeRHA, pacxofa FPYHTOBBIX BOJ
B SOHY aspallHi H H3MEHEeHMf BNaro3anacoB HabmwjiawTtcs B daskl
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Hiawa Hon o Anzyem Cowmutioe

HanboJee aKTHBHOTC DaSBHTHA pacTeHn#d ({unereHne—obpaszoBanye
KOpoGOUeK HA XJIONUATHHEE, HANGJHEHHe KOPHEBOH MACCH V CEEKN).
Ilo mepe coapeBaMud DacTeHul KoNefaHMA 3THX 3JEMEeNTOB 3ary-
XAa10T, XOTA HaNPAMEHHOCTh COMBEYHON pajHAalHH HAauMHAST 3aMeTHo
CHHIKATBCA JHIUL DO BTOPOH Jekane cexrabpa. 2To VEasoiBaeT Ha
SHAYHTENBHYD poas Ouoncoruyeckoro $aktopa B QOPMHPOBAHAH
HHTEHCHBHOCTH EGﬂDﬂﬂTpEﬁ.‘TEHHH H pacxoja TpPpyHTOBRIX DBO4 B 30HY
a3aparHH.

Ha puc. 50 npeigcrasaeH xof A€KaNHHX CYMM NOJYCYTOUYHBIX
H C'_',’TE]'—,IH]:.H{ BEJHYHH ZJICMEHTOB B.-'IEII"{JEIﬁ-".[i‘.[]."I. B pEH}'ﬂh’l"ﬂTE {]{:pEj]-
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HEHHA BeJAHYHH 3JIeMeHT0B BJjaarogtMeHa ora AAHJIachk NVIAbCaunda

L3

BCOACICTBHE YErD BRIABHAACE CE3DHHOCTE HX XOI1A H JABHCHMOCTH

OT ()OHOBOH THAPOMETEOPONOrHYecKoH OOCTAHOBKM, B YACTHOCTH
PaNHAIlHOHHOrO Oananca W haspl pasBuTHA pacTenui.
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Prc. 49. CosMewennuill rpadik Xoma modycYTOUHLIX BCMUUMIL 3JACMCHTUB
nojHore OGadauca wa caxapnuo# coexac uo FITHJT ¢ ypobreM rpyiToBLIX Bog
1,4 m. Tanaecknlt opomaeseit Maccus, noc, Howonsauoska, 1970 r.

fraabkl PA3BHTHA. 8 — CMBEIKBHMKE pacicHHEl B pAgax, § — CHMEOHHE WeXIvpsoH H

YTOAUEHHE RopudA; | — PacXod PRPYUTOBMX BOL B 20HY a3PalMHA, 7 — cyMMaDior

'FI'I:'II!EIFI:I:['H'I::.. J — nameHeHHe HAECO3ANACOE B S0HE aspaliiid, i == NOMTUER, § — ocaf-

EH; § — monofRenve rpYUToREX B08 53 et HIpnALTpeENA ocadkon B OPOCHTE R be
X BOd.

Ha pue. 51 npuBegeHs pesyiprarsl HabMoAeHHH RO rugpasiu-
HECKHM JIH3HMETPEM C Da3aH4HOH MOILHOCTBLIO 301 aspamuu. Ilpn
O0UEH CHIXPOITHOCTH X073 BCEX 3JIEMEHTOB BePTHKAMBHOTO BJaro-
obMeHa OTYETJIHBO TIPOCTEXUBAGICs TeNAEHIHA YMENbLHeHHS HHTeH-
CHBHOCTH PacXOJO0BaHHHA IPYHTOBHIX BOI B 30NY a’PpauMu npH Boa-
pPacTaHHH MOIIIOCTH mnocacieli. 3ro NpHBOANT X ocaabIeHumo
npouecca B LEJIOM, POCTY €0 MHEPIHOHHOCTH, UTO [POHBJHETcH
B YCHISHHH AaKKYMYJAHDPYVIOMCH DPOJH 30HH  a3PALLKH.

Avanornynsie panumre nodydensl Ha Tadaccxoil opocuTesLHON
CHCTEME (caxapHafd cBewda) (puc. H2),

@ C. M. Xapwouno 111

¥



Amuanua rpaduKa, NPEACTABASKNOrO HA PHC. 53, 10KasbBaeT,
w10, BO-MEPBLIX, W3MEHeHHe BO BpemenH sHaueHRN K mpu onpene-
AeHHBIX TAVOHHAX 3aJerdHHf TPYUTOBHX BOJ B MOHOJMTAX 3aBHCHT
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Pacxod

L

Hone Agzycm Cenmalps

Puc. 50. Jdegaguble De.THMHHLI 3JeMCHIOB saaroolmena B 3olue aspaliin
s TTIMJI ¢ rayGaeol sancranpms rpysTomsix Bog 1,3 . ATM, moc. Cra-
prifi Mkan (xxonwatauk), 1969 r.

{ — pacXog rpYHTOBNX DO B 300Y 43palHu K, 2 — cyMMapHoo nclapenue o
3 — DAMEHEHNE DAATO3ATACOM R 30N aspapiil AW, 4 — oanp M, § — vcal-
wn X, ¢ — wHpuAnTpanma [,

OT X0j4 METEOPONCTHUECKHX 3AEMEHTOB W (a3 PAa3BUTHA DPAacTeHui.
B nauagphbie azul pasBHTHA pAacTeHHH, KOTJla KOpHeBds cHCTeMa
pasBuTa eule cnafo, Pacxoi TPYHTOBBIX BOJL Ha MOAMHTHIBAHHE KOP-
HEOBHTAEMOI0 CJI0si OUeHb MAT WAH OTCYTCTBYET, B (paset Hanbo.lee
AKTHBHOTO PA3BHTHA (BBEIMETHIBATIHE MeTeKH—IiBCTeHue} oH JOCTH-
raeT MakcHMyMa, adeé no Mepe cospeBaHnA i CTapeHHA pacTeHHiH
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PACXOL YMEHBINACTCH W B KOHLE DETETAUMH CITHIKAETCH NPakTHYECKN
20 nyas. Ha upoTsxkennn BCero nepHoja Beretauus uaMmenemus K

CHHXPOHHBL MAMEHEeNHaM
paananHoHHoro Gajganca
H  METeopO/IOr HUeCKHX
31€MEHTOB.

Poar raybuuel 3anc-
ranus TPYHTOBLIX BOA
B (POPMHDPOBAHUMN BCIH-
uuH K Xopowo BHAHA
na puc. 54 n 55, Ha-
IpUMep, BO BTOPOHR ue-
Kage wmasx 1966 r. mna
OSHMOH  MWeHHne (oM.
phc. 54) mpu H = 0,5 M
CPeLHeCYTOUNas  BeJIH-
yHHa K cocTaBasgaa
8 mMM/cyTEW, upw H —
= 1,0 m—4 wmmlcyr-
K, pu H = 1,5 M —
2.5 mMleyTeu, npu H =
= 2,0 m—0,8 Mmicyr-
kM, nmpn H =30 m —
0,1 mmlcyTrs.

Hakyxvpysen 1965r.
(cM. pue. 5H) nekapnme
peauunu K 3akoso-
MCPHO VMEHBIIAKTCA MO
MEpC YBEAHYCHHA T.ay-
OHHII 3aaeranus TpyH-
TOBBIX BOA. Makcumanib-
HOE 3HdYeHHe NOAMHTHI-
pavra npy H = 0,5 ™

Ppe, 51, Comemennwit rpa-
DHE X0aa ACKIAHMX BeJIHYHH
SNEMERTOB DIaroofMeHs B 230He
aspanan 8 [TIHJI ¢ ypoBEem
rpyaToBeX Bog 0,7 M 1.3 m;
2,0 m, ATM, moc. Crapwit
Hran (xaonvatuex), 1969 r.

PRRR PasnHETHA! 8 — BOXOJN,
i — nRATHE ancT, ¢ — OyTomMHaa-
und, & — ORETEHHD — DOpasoBy-
HHe xopofouck, & — pacKpuTHe
KOpofouek — BOrCTamMs nocao
nAGAGUOIteHER. [ — pacxgl rpyH-
TOBHX BOY B 3OHY azpanen K & —
CYMMapHOE RenapeHsac £, HIMe-
PEHHOE METOROM FHIPOCTaTHYE-
LCHOFO R3BEIHBARMN, J.— HImelf=
HHE BRArOSalacon B A0He ASpaILHY
AW, 4 — moaws M; 5 — ocap-
Kit X; 6 — EnduasTpauna J.
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paBHanoch 126 mm/nex., npu H = 1,0 M — oxono 121 mM/zek.,
opp H =15 m — 102 mm/nex., npu H = 2,0 m—22 MM/ 8K
PacxonleHde Mexay BeJAHYHIAMH CYMMAapHOrOo HCNapeHHs M NOA-
NKTLIBAHHS MO MEPe VBEJHUYEHUH T1yOMH 3ajeranus TPYHTOBBIX BOA
YBEAHUHBACTCSH, Y10 YKA3HBAET Ha TOBHIUIEHAE YAENBHOTO Beca BJa-
roianacoB, ocajKoBs H UOJHBOB H MoHHAEHHE YICABHOTO BeCa
MOANHTEEAHKA B (QODPMHPOBAHHH BENHUNII CYMMAPHOTO HCNAPEHHA.

Rgkaafem -pymru)
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Puc. 52. X ponoaordyeckndi rpaduy BeAHEHE DACXOIA BAArK B 30HY a3panny Ha n0ae
¢ caxapHof cECKI0N W paRHalHOlNOro Gaanca (ocpeanenssic 3a neTHpe roqa). Tanac-
cEHf oponiaeMuift maccHs, moc. HoBOHDanosxa, 1967—1970 rr.

Q$az PRIONTHA: @ — DOCER— BCXOAH, & — DCXOgW, & ~— NEpBEad lapa HACTONIIHE JHCThEN,

g — piiTa® Napa WaCTORWRXE JAMCTLeD, ¢ — YTOMNERHE TOACEMAAGALUOTO KOACHA, € - Chibd-

HaHHD pac'l."EHHH o PANHX, & — CMEHEIHHE N-E:I-Hm.?]:!'ﬁ.ﬂ,lt.ﬂ: — YTONueHHe KOpHA. J — JHIEMETD

CE-§0 ¢ ypouneM CpYRTORWX Bog N = 0.5 m, 2 — To me. H=1,0 M, 3 —710 ®e, H= 1,5 M;
§— Toe, He 2,0M, 5 — 70 e, H= 26w 6=~ pankanRonasi Salanc.

B 7a6n. 28 npHBejeHsl BEIHYHHB PACXO1a IPYHTOBBEX BO) B 30HY
aspaunyl no ¢asaM pa3BHTHSA caXapHOH CBEKIbl ¥ XJONYaTHHKAE.
Kak BHIHO, B HauajbHbe (hasel pasBHTHA pacTeHWH, KOTJla KopHe-
pag cHCTeMa pasBuTa ciqabo, BEJMYHHB DAcXolad TFPYHTOBLIX BOJ
wepeankn  (0,1—0,2 mmicyrkH npu M = 2025 m u 04—
0.7 mm/cytku npu H = 0,5+1,0 m). B dasn manGonee akTHBHOTO
PASBHTHA 3HAYEHHS K JOCTHrRIOT 5 MM/CYTHH H Goace. B KoHeuHIe
(@36l PasBUTHA PACTEHHl BENHUMHH PACXOA@ IPYHTOBBIX BOL Ha
NUTaHHe pACTeHHH CIOBA CIHMKAIOTCH, OCoGEHNne npH H>15 M

BaxHO OTMETHTL, UTO NPH OTCYTCTBHH PACTHTE/1bHOCTH (Ha cTepie)
fPVHTOBbIE BOJbl PACXOAYIOTCA B 301y 25DaUHH TOJLKO NMpH 3aTe-
ranmi Bx ke rayGxe 1,0 M u B peaxux cayuasx 1,5 m. Hpu naguuny
pacTHTENLHOCTH TPYETOBLIE Bolbl MOANYUTREBAIOT 3CHY a3pailluH naXe
npu raybuHe ypoBHs 3 M OT NOBEPXHOCTH. Do enie pas YKa3blBaeT
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Ha BecbMa IHAYHTENBAVIO POJb PACTHTEAbHOCTH B (hOpPMHpPOBAHHE
pexuMa BepTHKAaAbHOMO BJarooGMeHa.

CyiHocTs Bonpoca 3akiiovaercs 8 rtoM [148, 207], uro Bopa
B KOPEH PacTeHEW MOCTYNA4ET YEepel KOPHEBHE BOJOCKH, HMEHLHe
auamerp nopasxka 0,01 mm.

Ky smt/cy mue
12 =,

]
0
— R — i
——— 5
— 5"
i o
! i
i
Huae ABeyem Cenmpbps
al & ] & g e

Puc. 53. Ipaduk X048 HUTCHCHBNOCTH PACXOHA CPYNTCBEX BOZ B G0Ny a3pauMu UpH
PAINHYHKX FavOunax ux sanerannfa. Kykypysa, cox <Hsofnabeencknits, Crasponons-
cxkoro Kpam, 1966 r.

ihaikl PrIoHTHR pacTednf; a — 100 auce, & — 13-f aucT. ¢ — odpazosanHe DOUATHOE N BE-

Gpacuualie METEAKE, & — UPETEHHE, ¢ — MOJOTHaA CNEAOCTh, £ — MOAONHO-NOCKOBAN CHe-

HoeTh (Bad BIATH N0 ARIHMETDY ¢ YPODHEM FpYHTORMX Bog 1,5 M); no TTTHJAL: J npn N —

= las 2 —npH H=20M 3=—npu I = 25 3, no nusamerpy I'P-80; 4§ — apr H =
= 0bwM, F —npH F =108 § =npys H = LEM 7 —upt H == 2,0 M.

Y eBauBATLCA MOTYT TOJBKO T€ NOPUHH BOAK, ¢ KOTOPHIMH B ne-
NocpejcTBelHoe CONPHKOCHOBCHHE NPHXOAAT KOPHEBRE BOJOCKH.
Bmecre ¢ TéM nonepeuHdK NMOYBENHBX NMOP, 0COfEHHO B [IOYBAX, THAMKE-
JBIX [0 MCXAHHUECKOMY COCTaBy, 4acTo GLIBART 3HAUNTENBLHO MEHbLE,
yéM MONepeyHHK KOPHEBRbX BoAoCKoB. [lo Mepe HeCymeHHs nouDb
OCTAWILAACA BAATAa CTPEMHUTCA COCPEIOTOYHTRECH KaK pa3 B HaxboJgce
TOHKUX nopax. OueBHAHO, UTO BONA, CONEP:KAULAACH B HHX, MOXer
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OETD YCBOEHA KODHEBHIMH BOJOCKAMH AHNIE B TOM cayyae, ¢CaH OHa
MNoA BAHAHMEM Te€X HJIAH HHBIX CHJI CMOMKET MNMEPSIBHHVTLCH K 3THM
BoNockKaM, Yem MeHbILe nvTh, ED’TDpHﬁ JIEHHaH TMOPUHA BOALI 00JRHA

A M

32,5

J0

20

70

r.ﬂ_LJ_I_-_

Ky mmyCymnu

15 :

Nues

5 -

A 0 A U

7 |

g 2

0 A O N

70

5 ; h ) j

oL T\aa M

5

ﬂ:_A_A_ﬂJ P ._E.L.ﬁ.-. A’\ 1

L = A -

e Anpers Ma i Hio kb r Hmmh n.ﬂ.ﬁ*e;r.:'m
a ! & 8y 2 (8|le|» 3 | u x

Puc. 54. Tpadury X01a CYTOUHHX BETHIHH aTMOCCPHMX OCAJIKOB M DAcXONa TPYHTO-
BbIX BON B 30HY aspalHe npH pPazIRUHLX l"u'I}'ﬁHHa:{ J3AEraHHA FrPYHTOBEX BOJ. JIuan-
merp I'P-80, Osuvan muoesuna. POOMC, 1966 r.

Ladn pasBuTial @ — BMXOA B TPYORY, & — MNOABAGHHE HEMNErO ¥INa, § — KOAOWEHNE, & —

geeTen e, d — GOpMHEpORENHE 2EPHA, ¢ — MOAONHAS CTRNOCTH, M — MONOYHO-BOCKONAR Cnc-

AOCTE,~ ¥ — NOCKOBAR CMENOCTDL, & — CTCpUN, X — OFOJeAmaRs no¥ha. f — ppe H = 0,5 M,
2—mpu H = 1003 —npufl =168 4d— npsH = 2 0u, §—npsg H = 3,0m.

npojenarb A0 COINPHKOCHOBEHHA ¢ KOPHEBBIM BOJOCKOM, TeM OBICTpee
oHa Gyjger ycBoeHa pactendeM. [TosroMmy, kak vkasuiBaer A. A. Poae,
CO CTOPOIL PACTEHHA HMEETCH CTpeMAeHHe O0JeruHTs TOCTYIIIEHHE
B Hero BJAard. DHG IAKIKUYACTCA B HEMNPEPBIBHOM poOCTE HU]]HEB‘;I;II
CHCTEM M B HX 3HAYHTCABLHONH pAa3BeTBIEHHOCTH.
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Puc. 55. Tpaduxyn xopa cyMMaproro mcnapenns (7} w MHTRIICHB-
HOCTH pacxofia rpyHIOBEX BOJ B KopHeoSuTaemmii croi (2)° nps

PasnHYERX ray

T, &
I — npu If =

HaX 3a’eraMnd rpyeToBnx sod. Kyky

p[kjﬁﬂl 1965 r,

Pavm UBECTEMMA: & — ANCTOOOPEIGBARNG, § — DINMETWBANNG MeTeIRH,
¢ — LUBETEHME METCAKH, & — |RETEHMe NOUATKA, & —- MOROUHEE  Crge

nuthuyan CHENOCT, 2 — IUJAHAH CNEeIOCTh,
Oom, Il ~nmpu it = 1,0 u,

AV — pu o o= 2.0 u.

pyaa,

F — YOOpPKu.
fil — upn H E l.F& ':.



Tadbawua 28

BeauuMbl pacxofa rPYRTOBWX BON B 30HY aSpaupl, cpeHue sa 1967—1970 rr.

aan pasrsTHy

Jusnverpu [P-80 ¢ vpordes rpynTonux
BOX, M

lloces—pexonm
Bexone:

Ilepsan napa macrosn-
WX JAHCTBER

IaTui aaer

Y TOALEHAS  TOHCeMA -
RONLHOTO KoJIeHA

CMbKaHHe  pacTenwi
B panax
CMLIKAHHC MeXpyp#-

AME YTOJALIEHME KO-
HH

ITepuo,L o
T L 6 B -
Lo P T P
f - ! § pacre- . H 2.a
i B i
Tanacckuit opouaemuit macens, noc. llosounanosks (caxapman CRCKNA)
0—23/1V | %8 | .50 | 74 | 7.6 | 21 | 1.4
14 07 | 0,4 | 05 | 05 | 02 | 0.
4/IV=lV 1 96 [ 52 [ 1,1 [ 1, ] 08 | 04
g L2 [ 066 | 01 | &2 FO6T | OF
AV—10/Y | 1356 )] 90 | 26 | 94 | 56 | 07
G 15 | 10 | 04 | O | 06 | 0.1
11—-22/V 48| 152 51 | 168 | 1.4 | 0.5
12 B LIy | o | Bl ey | T
B0V | 33881222 63|69 1,0} 66
5 48 1 28 | 08 | 09 | 01 [ 08
3YV—16/VI | 4,4 [ 87,8 | 7,0 | 364 | 53 | 25
|7 56 | 5.2 | 04 (2T | 0,3 | 0,1
17/IVI—4/X | 871 |494,0| 31,3 (244,01 | 74.8 | 460
Il BT | 45 |03 |22 | 07 | 04

e ————— =
[ [&puog v npo-

FIMJ ¢ yposdesd rpyHTobbx BOF, M

chaza pa2BICTAA RO MR T D O T R
fasm B HAX 0.7 1.3 2.0
Apbick-Typrecranckuil opowasemplit macens, noe. Crapuit Hxan (XA0MIATHHE)
30/IV=13V 5,6 7.6 0,0
[loces—Ec Seled =i 2
s P! 0.4 0.5 0,0
14/V—25/V 15,0 4.8 0,0
B e LT ~hull olF
BEERO 12 1,2 0,4 0,0
26/V—=2/VI 9,8 1,8 0,0
Mepeuit nuer St b e el ’
&R 5 1,2 0,2 0,0
Tpetuf aer 3U/VI—10/VI 10,0 ol 2.6
8 1,3 0,3 0,3
S - 1/ VI—14/VE s, 0 03 0,0
4 1,5 0,1 0,0
15/ VI—9/VII 77,3 9,1 11,2
byTongsanms 35 3T 15 ﬁ,T
10/ VIl—247VIII 3753 396,5 I71,7
tiEeTaine 6 8,2 86 3,7
25/VIII—I18/X 159,9 199,1 167,2
Packprric Kopoboue : e ol
(10 oxoryanus clo- 49 9,3 41 3,4
pa ypomaEi)
Mpvwerng Hae B ylinlraae -- BLAWIHAHA PrexXofa FPYNYORME BOO. O JHAMEHITE-
g — lI:H'I'EE[E'HZB-HlJI?T::-
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M3 cKa3aHHOTO MOMKHO CIeAaTh BRIBOA, 9TO, HapAaay C TENJACSHEP-
TETHUECKHMH, METCOPOJOTHYECKEMH W BONHO-(pH3HYECKHMH (aKTo-
paMH, B GOPMHPOBAHKHH BeJIMYHH PAcXQ]a FPYHTOBBIX BOJ Ha MOANH-
TRIBEHHE 30116 a3PalMH BaMKIVI0 POAb HIPAET KOpPHEBAA CHCTEMaA,
OCMOTHUECKOE JaBJcHHe (ocHOBIOR JIBUraTeNh BJark), KoTOpHE CBA-
3aHbl ¢ (asamp (TemMnamu) passutHA pactenuil. Clef0BaTe bHO, NPH
MOCTPOEHHH PACYSTHBIX 3aBHCHMOCTEH JNA WHATCHCHBHOCTH TOANHTEHL-
BAHHA HeoOXOAWMO YUHTHBATBH, KPOME& NEpeyHC/NeHHBX (PaKTOpoB,
eme o (assl PasBATHA pacTeHHH.

B menmoparnsHol NpPaxTHKE BEIKYHHBL KANUIIAPHOTO NOKINHTL-
BAIIHA BJATOH 30HE A3DALIEH 33 CUeT IPYHTOBBLIX BOA VUWTHEAWTCH
¢ IOMON[BI0 COCTBeTCTBYIWHX Roadxpuusnentos [105, 126, 146,
281, 291]. Hmewrcd TakxKe SMOHpHYECKHE QOPMYJbl, HalpuMep
[lapopa [281], npencrasasiomue cofoH uyacTHRA Cay€al MeTOAa
C. ®. ApepbanoBa {cMm. Huxe), Pampaca [38]. OGe stu dopmyis
HE VUHTBIBAIOT POJM KOpHeBOH cHCTeMul B (OPMHpPOBAHMH BEMHYHH
MOANHTHIBAHWA KOPHeoGHTAaeMoro CJIOA BJArOH 33 CYCT TPYHTOBLIX
BOA. '

Apepbanoe [4] ana onpejgeseHHs pacxolla (HenapeHHs) TPVHTO-
BEIX ROT R 30HV 43DAUMN NPELI0NKHA CAELYIOmYID (GopMyny (B Ha-
umx ofo3HayeHuax):

K=E,(! —i-)", (104)
Hyp
rae H,, — KpuTBYecKasi TJyOWHa 3aneranus rPYHTOBEX BOJ, HpH
KOTOPON HauMHAETCH MX HCOApPEHHe; n — NoKasaTeéab CTENENH, R3Me-
gaomuica ot 1 no 2. Ocranvene obo3HaYeHHA NPEKHKE.

s pasiHuyHBIX NOYBO-TPYHTOB KPHTHUECKKE IJYGHHBI H3Me-
Haores or 150 no 350 cu. A cYrAHHHCTBIX  HOYBO-TPYHTOB
B. A. Kosaa [113] pexomennyer dopmyany, ¢ NoMoupio KOTOPOH
MOMIID ONpPeleaaTh KPHTHUECKYID TAvOHHY!

H,, = 170 - 8, : (105)

rae ¢ — cpenHerojosas Temnepatypa Bosgyxa, C.

[lo wamwum jgapuiM (cM. puc. 37), A4 NLJEBATHX CYTTHHKOD
Apbick-TypKecTAHCKOrO MaccHBa, e Nosasi 3aHATH XJ0MYaTHHKOM,
KPHTHYCCKAN TIJy6HHA 0 YPOBHSA TPYHTOBLIX BOX papHa 4,0 M, gas
AHAJOTHYHBIX CYFIHAKOB TajgaccKoll OpOCHTEIBbHOU CHCTEMBI, TIE
nosisl 3aRATH cBekaol, 2,5—3,0 M, a 4Aa KYKYDYSH, NOCEAHHOH
Ha Tex e nmoaax Tanacckol cucremu, 3,0 M.

M3 npHBENeIIEX AaHHBIX BHANO, Y10 KPHTHUECKAH FAYOHHa 3aBW-
CHT OT pAfa daxTopos, B nepsyo ovepelb OHA OUPEIETHETCH KAMMA-
THYECKHMH YCJOBHAMHM H BOJHO-PHIMYECKHMH CBOMCTSAaMH TOYBD!,
a Takxie OHOMOTHYCCKHMH oCoOeHIOCTAMH PACTEHHH.

H. B. Boaubnyn [59] npeanaraer onpefensTbh KPHTHYECKYIO
rayOHuny rpaduyeckiyM coocofoM No CBASH BEAHUHIT H3MEHEHHMS Y POR-

Hefl IPYHTOBLIX BOJ (BBISBANNLIX HCHAPENHEM), OTHECEHHBIX K Mcna-

M AH
pHEMOCTH, C F,’r}-'ﬁHHDH 3ajerandfa FPYVINTOBHIX DBOM, T. €. E.E o
]
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= f (H). Oanaxo 3TH rpaduKky He VYNTLIBAIOT BAHAHKA Ha H,, cean-
CKOXO3STHCTBEHHBIX KYJabTyp. JansbHeilinee Hakonieuwe faHHWX Mo
KPHTHYECKOH Taybune sajerands rPYHTOBBIX BOJ 103BOJHT YTOY-
HHTb YHCJI€HHOE 3HaueHHe napamerpa n B dopmynte (104). PFra dop-
MyJla LIHPOKO HCIOMB3YeTcs A OUEHKH BeAHUHH HCTADEHHS MpPH
pacuere jpeHaka.
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Puc. 56. 3asHCHMOCTE OTHOWIEHHA T&EE' OT rAyGHMEL 3aneranya ypoeuedl rpyu-
L]
Topwix Bog, COMC; POOMC, 1957—1966 rr.

d — ILAR HERaNRHNX H KOHSYNWX thal PAtBHTHE DacTeHHN; 2 — a7 haz HanGartee anTHe-
HOrO PuABBETHA DacTeuHi,

Ha ocHOBe H3/I0MKEHHHX BHINE TEOPETHUECKHX NOJGMKEHHI #
COOONIEHHS JNHIHMETPHUECKHX JallbiX HaMM NPEeLTONEH2 dopMmyaa
AR pacydera BEJHUYHH DACcXeoja [PYHTOBHX BOJ B 30HY a3palHH
(MM/cyrkn) (250, 259]: .- R

£, )
/!

% K =Eﬂﬂ_mH — i ?

R e —/

-

rae £, — nenapaeMocts; H — ravOHHA 3a0€ranns FPYATOBBIX BOL,CM:
g — OCHOBAaHME HATypanlklblX JOrapH@MOB; M — apaMerp.
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Popmyna (106) obaznaer TeM UPEHMYINECTBOM, YTO CONEPHKHT
BCEro OJHH napaMerp m, 3aBHCHILMH OT (pas pasBHTHA pacTeHHi M
BOAND-(pH3HYECKHX CcBOfICTE NOYBLI.

HMnoraa gopmyany (106) yao6uo sanucswirath B dopae

- 16,7R,

. K = ]E.?Rﬂf m == "F_,'—- . {I{]?}
rie R, — panuauuonnpit Gaaawe, Kan/{cm®-cytku); 16,7 — xosp-
ditenT, YURTHIBAIOUWMI PasMEPHOCTH,

Ina onpegenenun napaMerpa m ua HoayJorapupMayeckoill Kier-

yaTKe OBUIE MocTpoehbl rpadgmxd i = f (H). B kauectse ucxon-

¢

HBIX HCNOJB30BAHHB d3aHHHE JAHIHMETPHYECKHX HCEﬂEﬂﬂEEHHﬁ EIBTG]'IE
& Pocrosckoii o6nactu (nmoc. Bocxom — HukHegoHckas opocHTens-
wad cucrema, JAI'MO, POOMC) w na Cepepuom Kaskase (csx «Hso-
GuapHenckuity, COMC w ap.) 18 pasiiHuHBX CeALCKOXOo3AliCTBeu-
HHIX KYJABTYp (03HMax nMweHuila, KykKypys3a, rpeyrxa, aumeHb, Ji0-
uepHa u jap.) {(puc. 56). na onkoro u Toro xe paiioHa, rie pacnpo-
CTpaHeisl oANopoiiHye HaH OJH3KHE Mo XapakTepy 1I0YBH, [napa-
MeTp m OTpamaer JAHIUL a3 paspHTHR pactesuit. Ha npusepen-
HOTO rpaEKa BHAHO, YTO B HavyaJabHulE (KOTjla KOPHEBAA CHCTEMA
paspuTa cnabo) ¥ KoHewHme (nepHon cospeBanus) ha3sl PasBUTHSA
pacredHH#t m = |,4, a ana §as panbonee aKTHBNOrO PA3IBATHA m =
= 0,78. '
C y4erom BCeX MMEHUIHXCS JH3HMETPHUYCCKMX JaHHuX AJAA ofpe-
JNEJIEHHA napamerpa m peKoMeHayercs Taba. 29,
Ta6ananua 29

E
3navenns woaduuuenta m & dopuyae K == TT&'
e
flocneyHAn
NeKena Bere-
Meprog av Bropas Nexage Mpeanocacy- | TAOHE Nepeq
HoteEA o AeKana 1 MepRe HE® aeMaia | gaTofll noanod
Mouwg-rpynts | nmepsan jpe- nocae agreekoft | TEPSA RATOR | coCMOCTH W
Kaga nocae 1OCEBE rereTanpn | UofHOR cne- | yOOPEM W hech
MoCERS JCCTH cRegyomHl
mepHoa NocAc
Yo pHE
Fausncrwe 1,2 .9 - 0,7 0,9 ), 2
Lycaupuerse | 1,4 L0 1= 087 1,0 1,4
Cvnecyanme - | B i i1 1,6 = 0

* Ans xalUTapoRMX; AAA cepodeMan m o= 0.7,

IIposepka dopmyn (106) u (107) no gaHHBIM JHIHMETPHYCCKH X
nabawogennit na Tanacckod u Apuck-TypKecTaHCKoll OpoCH1elb-

HBIX CHCTEMAX Jajia BIOJHE YAOBJIETBOPHTEILHBIE Pe3yjbTaThl.

ITH GOpMYALE COPABEATHBR 1A pas. HYHBIX CeIbCKOXO3NCTBEH-
HBIX KYJABTYP B 0OrapHhIX H OpoOmMaeMplX PafioH4X ¢ OTMETKOH He
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Bpie 1500 M abe., Nps saneranuu rpyATOBEIX BOj HA TayGHEE oT 0,1
a0 5—6 m or nosepxuocti. OmnbKH pacuera K no stum QopMynam
B cpeanem cocrasagior 20% (Gorapume) n 24% (opomaemsie) nons.

[Ipn peskoM H3MEHEHHWH BJaro3anacoB B S0HE ASPalNR NOCHE
ao¥aeil A noaueos gopmyan (106) u (107) Moryr xasaTs 3Hauu-
TeJIbHbIE OUIROKH, TaK KaK rapaMerp m onpeleieH AJs VCTAHOBHB-
IErocAa pexuMa BharooOMeHa, HaOMOOAUErocAd B OE30MIHBE
H MEXIOMHBHEE TMEPHOAH. |

Teoperuuecknit anaiW5 snarooGmena noxasnipaer, 4To B cayyae
HEYCTAHOBHBILEIOCA DEXHMA Ha BEJHUYMHY pacxoia TPYHUTOBHIX BOJ
B 30HY a3pPAanHH OKaselBaeTr CYHECTEERHHOE BAHAHHE He TONLKO H3IMe-
HEHHE BO BPEMEHH BJIaro3amacoB, HO H pacnpefejeHne ux, a Takmke
BJIATONPOBOJHOCTE 110 BEPTHKAMH,

Yuuteisaa sto B. B. Porouxmii [205] nocrporn rpaduueckyio

JABHCHMOCTE THINA
K =rf("ﬂ'W! 'dJI:- H}r

rae dy — 1el0CTaTOK WAH W3GHTOK BJard, BHMHC/AAEMEI Kak pas-
nocrb dy = X — E; AW — nameHenne 3anacos BA4TH B 20HE aspa-
UHH; f — raybupa 3aferaAus TPYHTOBBIX BOA. 3Ta 3IaBHCHMOCTh
MOLTBEPIKAAET BHILICH3NOKENHLIE NOJ0XKEHH .

3.2. Hudbunrompaguornoe numawnue
(ronoarenue zanacos)
2PYHMOBbLY 800

CYyMIECTBYIOT jBE€ TCOPHHM NEPEABHMEHHS BAArH B 30HE aspanumn
H DOPMHPOBAHKA (MHTAlKS) FPYHTOBLIX BOJ: KOUZEHCAUHOHHAR U MH-
duapTpaunorHan. CorfacHo NepBOH TCOPWH, OCHOBOMOAOMHHKOM
KoTopok saBndetca A. . JleGepes [137), nepeasumenme paarm
NPONCXOAUT B NAPOOOPAIHOM COCTOSAHHH TOM BJAHHHHEM TIpaiieHTa
a0CONMIOTHOH YNPYrOCTH Napa oT CJCeE TOYBH, IJ¢ TeMlEpaTVRa,
a CASAOBATEIBIIO, K YIPYIOCTh N@Pa BHIIC, K CI0OAM, TAE TEMIEPaTypa
H YNpYyrocTe Iapa Huxe.

[To muensio A. M. I'moGyca, C. B. Hepnuna, M. K. Meiven-
xoeoii [70], nepeasixenne BAark nof Bo3AEiCTEHEM TEMMEPATYPHOrO
F'pALHEHTA MOXET NpOHCXOAHTE NpH pasHulX BAAKIIOCTIX; MEX3HH3IM
3TOro mepejbHikeHHn pasanueH. Ilpn BaaxHocTH, HE HpeBRshoae
MEKCHMANBHOH HTDOCKOIHYHOCTH, TEPMOMEPEHOC BIATH [POHCXOIHT
OT HarpeToro K XOJOMHOMY Kpaw KanWIiapa M OCYLIECTBARETcH
B HapooOpasHoM cocTodAliH. B nuTepRase BaamnocTeli MakcimMaib-
Haf THTPOCKOMTHYHOCTL — BJAMHOCTE Pa3peBa KAIWIIFEPOB nepe-
ABHIKEHHE BNArH TPOHCXONHT KOMOMHHDOBaHHHM nyrem. B srom
CIy4ae BJaara IIePEHCCHTCS NYTEeM HCIAPeHHH ¢ BArpetoll CIopoHH
KanHAaApa H KOHACHCAIIHH BJaru na .}{G,‘]CIEHDF{ CTOPOIIE KaMHAJAADA.

B Hacrosmee ppevs BeIHYHHY HHDHIBTPAIHOHHOTO THTAHMS
TPYHTOBLIX B(JI MOXKHO H3MCDATH TOABKO B MOHOJIHTE JHIHMETDA.
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]{ CoXaleHKEw, HCOOIL30OBATh ]'[l‘.];'[}”-iEIIHT:IE TAKHM DOYTEM JaHHLIE
IR XapaKTePHCTHKH HEQHABTPALMOHHOTO NHTAHHA I'PYHTOBLHIX BOX
Ha CeNbCKOXO3RNACTBEIIHBIX NMOJHX He yiaercsa BBHAY HX Hepenpe3seH-
TATHEHOCTH. [lna onpegeseHHs OCPEANEHHBIX XapPaKTEPHCTHK MH-
HABTPANHONNOr0 NMHTAHHA TPYHTOBHIX BOL Ha CeIBLCKOXOSAHCTBEH-
HBIX DOJAAX MOMHO HCNOL30BaTh BOAHOOAIANCOBBIH METOH.

B upguARTpAUHOIHON TEOPHH BRJIENAIOT TPH CTAIHM ABHKCHHA
BjlarH: BIIMTHIBAHHE, NMepepacnpeje/leye ee B 30He aspauHH H Npo-
caunBanue, HAH PuAbTpauuda. Jina onucaHusa npouecca HEQHABTpA-
UK OOBYHO HCIOMB3VIOT YpasHenne 64mMaHCa BJard b L04YBe H BHAO-
u3asMeHeunoe ypapresue [apcu [10, 1281

B ryaporeoJordd A OWMeHKH NHTEHHS I'PYHTOBBIX BOJ 3a CHET

CYMMapHEIX NOTOKOB BJAATH IPHMEHAETcs H3BecTHoe ypaBrerme [53,
13b, 215.):

i
e (108)

rne AH = H,— H,— d3MeneHne YPOBHA TPYHTOBBIX RBOJ 32 ne-
puon At (spece H, u H,— rayGuHBl 3aj€ranus TPYHTOBHIX BOJ
Ha Hayaj 0 M KOHEll PacyeTHOro HHTepBajza Af), NpH OTCYETax YpoB-
neil B oTMeTxax npHpamenus AH Weyncanerca no paswocth AH =
= h.—h, (A, h,— OTMETKM YPOBHeHA Ha HAYAN0 H KOHEU HHTep-
pajga Af); p — Kos(xpHUHEHET BOJOOTAAYH (WM HECHIWEHHS) MOpPOA
B 30He koaehauus ypoBna; A} — pasHOCTh NPHTOKA IPYHTOBHX BOX
H MX OTTOKa; @ — IJIOMAAbk PACUETHOro JeMeHTa notoka; W, —
pasHoOCTh MEXAY BCIHYHHAMH MONOJHEHHA TCRPYHTOBBIX BOJ M KX
HCMApeHHeM; B THIPOrCOJOTHH 3Ta BENHYHMHE Ha3bhiBaeTcs HHQHAL-
TPAUHONLILIM FHTAHHEM.

Cyuecteyior u apyrie cnocolbl OLECHKH MHTAHHA IPYHTOBBIX BOJ.
B 1958 r. 1255, 263 HaMy NpeLNOKeH TAK HASHBAEMEIH I'EAPOJOTO-
FHAPOre00rHYeCKHH crioco OMeHKH HHQHILTPALHOHHOTO MHTAHHSA,
OCHOBANHEIl HA WCHOJAL30BAHHM YDaBHEeHHH Bojnoro (ananca 30Hb
a3panul ¥ BOJOHOCHOTO €01 H AANHBIX THAPOMETEOpPOJOrHYECKOH
HupopManui (aTvMocepHLIE OCAanKH, BAarosandcsl B {IOUBE, HCHape-
HUe, CTOK), a8 TaKme Nno pexkHMy YpoBHeli TDYHTOBBIX Bod. IJTOT
meroj, GuiT pa3paboTan K4k AJAA Maiwelx peunsix Bojocopos {2551,
TaK W AMH Opomaembix semeab [263 ).

Qopmyad A8 OPOMAEMLIX 3EMEIb HMEET BHIL

W, = 10pAH = X 4+ M + Zy—Y,—E +
"i' "j"Un:-n = ﬂw’ﬁ __Mzﬁ.l {]U’Q ]

rne AH — usMeHeHne YpOBHA IPVITOBLIX BOA;, W — KOSPOHLHEHT
BOAOQTAAYH (HACHIIIEHHA) HOUBO-TPYHTOBR B 30HE M3MEHEHHH YPOBHA
TPYHTOBEIX BOA, cM. Bce OCTajibHEIE 3JEMEHTH HCUHCAAKTCH B MHJI-
numerpax. Mx obosHayenms npeziHe.

SroT Meroi chaanaer onpeaeseHHWM NPeHMYLIECTBOM NEpes rui-
porconoruyeckum [dopuayna (108)], nocxoibKy no3BOiseT onpeie-
JIHTh HC TOJBKO YWCJaeHuble sHaveunsa W, HO H YCTAHOBHTL Kadye-
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S e p—— ¥

CTHEHHVIO H KOJHYECTBEHHVIO XdpaKTepHCTHKY (akTopoB, ofycnos-
JAHBAMIIAX 3‘1"}"' BeTHUHHY, H prEHtI'E"CH}’iD B3AaHMOCBA3E OCHOBHEIX
draxopos.

Ian mansix pedsnlXx BojocOGopoB gopmyaa ([09) coxpauser cBoil
nug, Mo 6Gea aprymenros M, Z,, M.

W,=10pAH =X —E + AU, + AW . (109,)

B pamenefiwem WM. B. Boaspuyn [59] npusennt ananornunyio
GopMYy.TY A5 OIEHKH MHTAHKS FPYHTOBHX Boj Wa Bogocbopax BHHIVI,
(yerauaitckoil crokoBoh craHumd u ap. Popmyawt (108), (109),
(109,), a Tagxe cnocoG Boawhuyra 103BOJANICT OUEHHTL HTOTOBYIO
XapaKTePHCTHKY BJarooOMeHd B 30HE d3palkH, T. €. PAa3HOCTh MEXLY
BeAHYHHAMH TOOJHEHHA 3a cuer ¥WHpPHABTpAUHH H pacxela TpyH-
TOBBIX BOA B 30HY aspauun. [loayyaemuie ¢ nmoMolib¥ 3THX dopMmy.T
AaHHBIE TIPEACTABARIOT ONpejenelHni unrepec, O)HAKO B NMpaKTHKe
ROJOXC3AHCTBEHHOMO CTPOUTENbCTBA HAWOOJBUIYIO UEHHOCTh HMEHT
pasjelibHee JaHHBIe O PacXody TPYHTOBLIX BOA B 30HY aspauman K
i No WHpHALTpaUHOHHOMY nurauHio . TlocaeaHioln XxapakTepucraky
MOJKHO OMpeae’InTe Mo CISAYIUHEM dopMmyaaM:

I=X+M+Zy+Yor—Yu—E— M+
+ K + AU,y + AU + AWy (110)

[=-—AUp+Y,—Yy +K, (111)

BHITEKAIOWHM H3 ypaBHeHHA Boanoro Gamauca 3oHB aspaunn (10)
u OanaHca rpynToBux Boa (9).
Has caaboorrounsiXx noyso-rpyuros gopmyay (111) MoxHo 3anu-

CaTh Tak. [
I =-—AU, +K (111,)
AU, =K — I (111,)

B ¢opmyae (111) pasnoers npurtoka Y, . M oTToKa Y. TrpyHTO-
BHIX BOjJ, COrSacHoO IHAPOAMHAMHUECKHM VpasHeHHam KameHcKoro
(B KOHEUHHX pA3HOCTAX), BHUHCARETCA no Qopmyne

9%y, bbby et
V:f.r_i"r=pul+f,}( g )_

_(""a';i’?: HHEHE)’ (112)

HIH

fty - h he - h
Sl oy S350 CpeHsis MOMHOCTb TPYHTOBOTO  NOTOKA

— -= I
MEWAY CKBAMHIIAMU; Ei—ﬁi. if?—!—a——THRPEE.T]H'-IEEKHE rpa-
|

]
AMEHTHL MEXAY CKBXHNAMH, fj — KO3(pHIHEHT (PUABTDALHH BOJO-
HOCHOTO NAacTa; | — Kos(pUIUHEHT BOAooTAaud B 201e Konebands
YPOBHEA TPYHTOBBIX ROX; [,, [ — PaCCTOATIHA MENKAY CKBAMHHAMMH.
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BennunHa pacxoia rpyHroBLIX soj B 30HY aspaudd K onpeje-
AAETCH MO JU3HMETPHYECKHM HalJdioieHHsNM, a NpPpH WX OTCYTCTEHH
no Qopmvaam (106) wam  (107).

Beanunyua WaMeHeRHA 3a11aCOB TPVHTOBHIX BOJ AU, Bhuncasercs
no PasHoCTH MEXKAY 3aMacaMH MPYHTOBHX BOJ B Hauajde M B KoHIe
pacueTrHOro WHTepBana, JHGo no (opMmyne

AU, = 10pAH.

Popmyaamu (110) 1 (111) crenyer noab3osarbea NP HaIMUHK
AOCTATOMHON THAPOMETEOPONOrHYECKONH MHPOPMALHH © BXOJAIIHX
B Hee napaderpax. llpn orcyrcerBuu BenocpefcTBenHuX HabloleHui
BETHYHHE MpHTOKA ¥, . M orToka Y., cymmapHoro ucnapenus E,
pacxofia TPYHTOBBIX BORX B S0HY aspauun K, BJarosanacoB B 30He
aspaund Moryt OHTH BHYHCTeHb no dopmynam (112), (66), (59),
(106), (107), (57). Ocransuuie napamerps ypasHeuus (110) (X, M,
Zoy AUpoqe AUgy, Meg) MOryT GHITH OnpefeneHsl MO AAHHLIM H3Me-
peHHI,

[Mpu ucnoapsoBanwn gopmyast (111) nanGonsmime TpyanoctH
BCTPEUANOTCH NPH OMNpEeNejeHHH NPUTOKA H OTTOKA I'PYHTOBBIX BO.

JAs BHYHCJCHHA 3STHX XapaKTePHMCTHK, K&K 3TO CIeIyeT H3
ypasHerusa (l112), tpe6yiorcs paHHbe no KosdduupenTam (GuabTpa-
UHK H BOADOTIA4H BOAOBMELIAICIMX NOPOA, METOIs! ONpeieNcHHA
KOTOPHIX BEChMA HECOBEpILEHHBI, F3BecTHLe TPpYIHOCTH BCTpeYalTeH
NpH OHpPeNeSeHHH MOMHOCTH rpynTosoro motoka. Hapemxnoe onpe-
AeJefiue THAPABAHYECKOrO TPajHEHTa NO JAHHBIM OTAEABHBIX THAPO-
TeQJIOTHUECKHX CKBZMHH OCJOMHACTCH HEPOBHOCTBI) NOBEPXIIDCTH
TPYRTOBHX BOJ, BH3BAHHCH HEPABHOMEPHOCTLIO pacrnpefe/ieHHsa opo-
CHTENILHEIX BOA (4 TAKWE HX BUHTHIBAHKSA) 11O MOBEPXHOCTH H QUILTpa-
uxefl BOAK H3 MATHCTPANLHBIX H XO3AMCTBEHHBIX KaganoB. B cBasm
C HINOHMEHHHM BeTHUHRY V¥, . — V_ nejseccobpasio JonoiHHTeAbHO
ONpeAetATs NO JAHHBIM THAPOXOrHYecKHX nabmiogenni no dopmyne

Ygr— Y, =—X—M—Z,—Y, ,+ Yy +E+
|+ Mg— AW, — AU — AU, — AU, (113)

BRITEKAIOWEH W3 obilero ypasHenusa BogHoro Gaaawnca (1).

Crnenyer 3ameTuTs, 4TO B HENAX NOBLIUEHHS TOYHOCTH DACYHETOB
Yoo — Y. no dopmyse (112) ruapasandeckuit rpafuesT neaecoob-
pasHo ONpeleNnTh He MO YPOBHAM BOIB B OTAGILHBLIX THIPOTE0/IOTH-
YeCKHX CKBa:KHHaX, d C MOMOIIBI0 KapT reaponsordnc. na veGonb-
IUMX YY4aCTKOB HJH OPOINAEMEX MAacCHBOB, DACIIOJOMEHHBIX BHRYTPH
KPYNHEX OpOIacMBIX PaHoHOB, Korja BeaHswHel Y, . H ¥, mano
pasaAnyYawTCca, PAcYeTHl KX pasHoctH Y, —VY. no ¢opmyae (112)
BRIIOJHATE HEUenecoofpasHo BBUAY HX WHIKOH TOMHOCTH.

[Tocne yBASKH BogHOro GanaHca W ONENKM BeJaHudH Y, . — V.
MOKHCO NPHCTYNATE K DacyeraM Beau4YHH MHPHIBTPAIHOHHONO NUTa-
HHA TPYHTOBRIX Bof no dopmyae (L11). Taxne pacuers Gpny Bunon-
HCHLL ntaMy coBmectHo ¢ T, T1. Jlepwenko no Tpem BoneGOaAaHCOBRIM
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yuacTRaM: Kswuikymckomy, Apnics-Typrecranckomy, Tamaccxomy,
CYILECTBLIHO DASAHYAIOWHMCA MeXAy coboli Mo npHponHbIM ocobeH-
HOCTSM, a TAKKe 10 PEXAMY opoiuenus. PesyabTathl pacuera (1as
FOIOBELX HITEPBAJOB) nNpuBefeHs B Taba. 30.

TaGarua 30

Opocaresbinie BOAKR H HHOHILTPALNOHHOE NMHTANHE FPYHTOREX BOJ,
33 OPOCHTEABHBIH CE30H HA CeALCKOXOIARCTBEHHBX NOJIAX
wxnore Kazaxerasa

Apuicr-TyprecTauckwit macenp (Xaonok)

POl = Sl Sl e e i 1967 1968 1969 1970
D o wEEE DR SR A 712 1090 922 7459
T o g A S 537 783 871 495
T | R 75 72 94 60
{ TS T R 253 370 359 342
I oM svn o 5a g 41 34 39 46
Y R 216 244 203 148
el o e ey & & a0 23 32 20
Tanacckan opoCHTENbHAA CHCTeMa (CAXAPHAR CHEKNE)
11 ;| R e R T I . 12564 1758 1587 1557
o T g S S G A 1140 1388 1258 952
T TR G ol 9] 79 82 - 6l
BB 2 Bl wowin o mne idf 500 858 752 336
PR A 2ot o 1 40 49 48 34
AT DU 636 866 812 536
IO 0r M wineas e Bl 49 5l 34
Kabaxymegaa opocHrelnsnag cHeTeMa (pue) **
M L dom g el B B 5350 D83 5004 5797
B ZEadbi o is ot 1904 1630 1591 1350
B WO o s b e 36 29 32 23

* Tlpk cymectrymotjefl wa nome ray(iEne Jaficralfd TPYHTOOMX BOX.

*4 Jlag aaccHpa.

Kak cnepyer us taGaune, B cpepsem 3a 1967 —1970rr. uHbuIb-
TPRAIHOIHOE MHTAHHE TPYHTOBHIX BOJA B TIEPHOX BEreTauyH (anpeib—
centabpb) AA5T XJOMYATHHKA Ta YYacTKax c rayOHHON 3aneranus
rpyaroBeix Bog 1,0 M or nosepxHecru cocraBaio 77 %, npu H=2,0—
40% u npr H = 2,5 M — 26% ofBema 1OZaHHBIX 114 NOJAR OPOCH-
TeabHBIX BoA. HanGosbluee nutanke rpyHrobmix. Boj HaGmojaercs
B HKJIE H aBrycre, T. €. B nepHoil naufonce WNTEHCHBHBIX MOJHBOB.

B ueioM mo Becemy Apnice-TyprecTaHCKOMY MaccHBY rayGuna
3aMerafgHa IPYHTOBEIX BOX cocTaBaser 2—2,5 M, a HHOUABTPALKOH-
woe muranue ot 40 no 30% ob6vema nopanno#t Ha nome Bogw. Ilo
roflaM BEJWYWHEL HHDHIBTPALHOHHOTO NMHTaHHA Koaebmiorca ot 1640
a0 2340 wm3/ra.

Ha pucospix noasx murande MpyYHTOBHX BOJX 8a CHYET MHPHABTpPA-
UHH OPOCHTEIBHBIX BOA 32 TOT ke nepuod (1967—1970 rr.) konenercs
or 23 jgo 36% Bogonoaawn. HawGonplmx ssavenwii (okomo 70%)
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BeJAHYHHA [ nocTHraer B anpene—mae, T. €, b NepHoi 3aMOYKH Y4eKOoSB.
B srtor me nepwon nabmwlaeTcd peakdil NoiBCM YPOBHA T'PVHTOBEIX
BOI.

B neppulit ron skendyaraunuu (1967 r.) nonosuenue rpyHTOBHIX
B0 cocTaBuno 36%, wau 1904 mMm, 0JHAKO B nocaenyONMe TOAL OHO
nocTeneHHo ymenbsuanocs u B 1970 r. cocrabuac 23%, wan 1350 mm
0T BOAOMOMAYH; BOJAONOAAYA 38 BCE TOJL OCTABAJAACH NPHMCPHO OIH-
HaKoBOH. CHHeHie HHPHILTPALHOHHOrO NHTAHHA B JalIHOM CJY-
1de CBHAETEJBCTEYCT O HEVKIOHHOM MNOJABeMe YPOBIH TPYHTOBEX
BOJ M VMEHBIICHHH eMKOCTH  Juy

30HLl A32pallHH. 150
Ha moasx, 3aHATHIX CBek- i o
qaoH {Tanacckan opocuteapHan
CHCTEMA), HA yd4acTKax TMpH 400 »
H=10mwm unpuarrpannon- =
HO® THTZHHE H3IMEHAEICH O g
953 a0 1383 MM B roa uau o
61—91% Boponopaun. Tlpw 59
H =20 m wuspuabrpanuon-
HOE IMHTaHHE COCTaBIAeT 34—
49 % eononogauu. C Bospacra- 0
IAEM ACJHBHBIX HODM pacTer 50 100 150 200 M M

Be U | TTHCT O
MHYRHA HAPHABT parion Puc, 57, 3apHeuvMocTs DETHYHE NOTOIHERHA

MHTAHHH M OTTOK TPYHTOBRIX  phyyrommx mog 7 or nomupiol HOpME! M.
BOA 3d Mpefefsl Opolliaemoro ATM, [969—1970 rr.

MacCcHBa. ;

®opmyaa (110) menee Tpynoemka, uem Qopmyaa (111), Ho oua
CTpajaeT oAHWM negocTartkom. ITocKOMBKY YpOBEHB TPYHTOBHIX BOJL
MOMKET HIMEHATRCHA, MOLMHOCTb 30HBl AIPAUHH SIBJIACTCH lIEpPEMEHHION
BEJAHYKIION H B COOTBETCTBMH C 5THM wiaed AW, B 3TOM vpaBneHHH
MOZKET NPHHHMATh Das UYlple 3HAYEHHA Jlaxe NDH OAHOH U TOR ke
BiamuocT nmousW. B ceasm ¢ 3THM npe paceere AW, mowmmbocTh
30HEL a3pallil H caenyer onpeleNsTh Kak Taybuay o Hansuiciued
OTMETKH TIOBEPXHOCTH IPYNTOBRBIX BoA. B stoM cayuyae BeJHYHHE
HINPIJILTPALHOHNONO TIHTaHKUA OYAYT 3aBBIIIATLCA, JHO0 IAHHMATHCA
(@ 3aBHCHMOCTH OT TeHieHuwH vponHx). OnuT MoKasuBaeT, 4To 3T
34BBILICTTHE (HNW 3aHWMKeHHe) B ofmem He mpesniuaer 10—15% of-
uero o0beMad NOMOJHEHHH TPYHTOBLIX BOJ.

[lonbayncy ypasennem (110) (npu VY, . Y, My AU,
AU,, pasamx Hyaw) TI. TL. Jleswenko u [1. B. Tuwmenko [54]
OlpEeAeAHIH WHOUABTPANHOHHOE OHTAaNHe 32 OTAENBHEIC T0.HBE
B 1969—1970 rr. na ogxom mone, 3aHHTOM XJonmyaTHHKOM (ATM).
Peayawrarel pacdera npuscienst b tabm. 31.

Kax cnelyer W3 TaGAAILI, HHHABTPAILHOHHOE NHTAHHE TPYHTO-
BHX BOA OT OTAeABNLIX NOJHBOB cocraBasigo 33—68% ioausHof
HopMbl. Camoe 60JbII0e NHTANHE TPYHTOBLIX BOX HOJHBHBIMI BOJEMH
HAOMIONAETC TIPH  BJArC3apsiiKOBLIX M PAHHHX BCreTalHOHHBIX
no/IHBax.
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Tadanua 3

JAeMcHTM BOAHOrO Oananwca moan Ne 43 B mepwon noadsa
H BEAMYHHL PHILTPALHOHHOD AHTAMHR FPYHTORLIX BON B 1969—1970 5.

1960 . | I#70 r.
HaoMep molwna i1 cpox oTdopa mpoG #a WK H0cTh

e = e i N ,=..
WAHHFUEE;J?:HEH = = .E ?‘:. E ?__ - E —
Sy i o it = & el - e

Ly = | | 5" ; Y i

] | = - o :. | _[_ =
HEIEIEIE IR

X 0 0 0 0 18 0 0 20
M 234 173 170 188 187 125 126 | Sl
Z 9 8| 12 8 12 14| 12| 16
= . 2D 24 48 a3 25 19 32 a3
AW g4 — 84| —60|—55| —65| —b4 —53 | —53 | —44
K 0 0 0 16 {0 0 ( 14
I 134 97 79 83 128 G7 23 58
f % ot M 58 o6 46 44 68 53 42 39

INTpumesadne lNode, KAK MPaBHAD, NOANBANOCL B TEYEHHE ARYX CYTOK; orfop
npoli ug BNaMIOCTL NPOJIBOEHACA 33 NIHH NeHL 00 NOAEE) B YePES oili-A0s OHA, B 33BHCH-
MGETH OF OOJCHXAHEA AOYRE, BOCde j[odHBA.

3aBHCHMOCTL BENWYHH HNQHABTPALHOHIOIO NHTAHWA OT (haKTH-
YECKHX MOJAHBHBIX HODM, NOCTpoeHH2A No AauvwM Tabn. 31, npex-
CTaBjIEHA HA PHC. O7. AHANHTHUECKOE BHIPAKCHAE €8 MOMKHO 3aIiCaTh
B Bpae = 0,95M — 78 um.

IipH oTeyTCTBHH HaG 0IeHHH M3MEHCHHE YDOBHH TPYHTOBLIX BOJ
B Caab00TTCYHBIX NOYBO-rpyETax AH; MOMXHO oueHHTh no gopmyae

1A, =Xt M4-Z,+V, . —Y, —E—

e Mnﬁ + K + "ﬁUnn;m + "'Iiuml -1 ﬂ"ﬂ?ﬁs “ 14}
OTKVAA
B PR L RN, SR ¢ P X
W s
AH = = AlUnon m:f AT , (115)

e | — HeNOCTAaTOK HACHINEHHA NOYBO-TPYHTOB B 30nHe KoJeGaHus
YPOBRSI TPYHTOBLIX BOJ (Oespasmepublii napamerp); AH, — npupa-
[GEHHE YPOBES I'PYNTOBLIX BOJI, CM; BCE OCTA/LHLIE APTVMEHTH B MHJ-
JHMETPAX.,

Msmenense YPOBHs FPYHTOBHIX B0l AH; MOMXIIO ONPEeANTE TAKIKE
no opmyae

10p AH; = Y —Yo .+ K—I

WM

e T (116)
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CAPaBeLIUBOH A JMI06HX YCIOBHE NPOTOYHOCTH NOYBO-rpYHTOB.
B sroii dopMyne nupuabTpaunonHoe nuranke I onpeleagercs o
popuyae (110), ocraabHbie KOMITONEHTH -~ o6Luumy ntyTeM, Tugpas-
JHYECKHE TpPAHENThi, NEOGXOAHMbIE A BHENKCAEHHR Y, .— ¥,
no dopmy.ae (112), MOKIO OUEHNTH ¢ MOMOLIBLIO PEKOTHOCHHPOBOYHOrO
GV peHus.

Ormerku (iau rayOuHer) 3anqeranus ypoBHell TpylUTOBHX BOj

BRIYHCAAOTEA no dopMyae
Hy=H,; -} AH,, (117)

rae Af; onpegenserca no gopmynam (115) u (116); H, — VPOBEHE
TPYHTOBHIX BOA Ha JMO00H MOMEHT BpeMenu; fi; ; — ypoBeHb TpyH-
TOBBIX BOJI HA HAYalo DAcYETHOTO WHTEPBAna (NpelulecTBYIounii
Y[POBCHE). '

[Ipumenenne @opmyn (115)—(117) nana BeMHeaeHWs yposwei
FPYHTOBHIX BOA JaerT BIOJHE [PHEMJEMBIC De3yJbTarhi; ONMOKH
B cpenneMm pasaHst 15—20%.

Ilonbsyack 3THEMH (OpMYJaMu MOXKHO MPCABBIYHCAHTE (IPOrHO-
3MPOBATh) YPOBEHb IPYHTOBHIX BOA B 3aBHCHMOCTH OT NPOEKTHP YeMOro
PeXHMa OPOIISHHA, THNZ KaHAJIOE U EPYIHX (aKTOpPOB, 06YCI0BIR-
BAOUIHX (PODMHPOBAHHE HHHALTPAUMOHHOrO nuTaxusA. [Iporuosm
VpoBHe# TPYHTOBBIX BOJ HCTHOAB3YIOTCH NPH NPOEKTHPOBAHHH Jpe-
NAMHBIX CHCTEM, MPOrHO3E 38CONEHHA NM0YB W OUEHKE METHOPATHRHOrO
COCTOAHUS OpPCOlIAeMBX VIOOHH B LETOM.



4. CTOK C OPOIHAEMBIX TEPPHTOPHH

Henonbaoeanne pevEmX BOA Ha OPOINEHHE MPHBOAHT K JONOJIH-
TEbHBIM 3aTparad (0e3BO3BPATHLIM TOTEPHM) BOANHEX pecypcoB.
Pacwmpenwe maciiraGos OpoOLIEHHS, €CTECTBEHHO, MOMET NDHBECTH
K CYIECTBEHHOMY YMeHbIIEHRIO cToKa. B cBssH ¢ 3TUM npepcrasasior
GOMBIIOH MHTEPeC HCCAENOBAHHA CTOKa M BOBBPATHEIX BOJ € Opoilae-
MHWX 2ZEME]IB, 8 TAKME BRIACTEHHE [IPEYHH H CTENEHH H3MEHEHHHA eCcTe-
CTBEHHOID CTOKa nomg BGEEEﬁCTEHEM H3BATHSH BOILI HA OpOIIERnE.

Ilpeacrabiesne 0 BOSMOMHBIX W3MEHEHHSX CTOKA MOMHO MNOJIY-
YHTH HA OCHOBANHH CpaBHEHKA €ro peanuun B daxkTopoB Qopmuposa-
HHA CTOKE HEOPOLIAEMBIX H OpPCLIZeMBIX 3EMeh.

4.1. Cmok ¢ ceavckox03snticmeennsix Y200ull

Ctox ¢ weopowaemmx noteii. OCHOBHBIE NACINAAH OPOIIAEMEIX
3eMeb, KaKk H3BecTHO, cocpefnoroucHbl B Cpeanell Azsun, Hmuom
Kazaxcrane u una Cepepnom Kasxaze. B nocnegnee necaTHIetne
KPYIHBIE MAaCCHBLI OPOLIEHMA MOABHANCL Ha YKpaune, B PocToBekoil
ofnactr, [loroamebe. CeefenHa o cToke ¢ HeopoLIaeMux YTOAHM
(cebCKOXO3AHCTBEHHBIE MOJIEli WaH Jame ¢ MaJbX BogocGOpOB)
OYEHB MANOYHCICHLE, 8 B PAHOHAX CTAPOTO OPOLICITHA OHH OTCYTCTBYIOT,
TAK XaK IHApOMeTpHYecKHe Hab/ICIeHHS COCPelOTOYEHN 27eCh T.JAB-
HEIM 00pasoM Ha IOPHHX pPeKaX, B OOALUIHHCTEE CIYYAER nepece-
KAiOUIHX MaccHEB opouieHusa. lMssecTHo Toabko, uwro aetHmRii crok
C HEOpOIWaeMHX Yrofui, aHAJOTHYHWX 10 CBOMM OCHOBHBIM NpH-
POAHEIM XapaKTEPHCTHKAM OpolldeMiiM 2emaam B Cpeanes Asum,
iOxnom Kasaxcrase, 3akaBkasbe, TpaKTHuecku otcyrerever. CTok
TaJALIX BOJ NPOMCXOAHT JHIUE B OTAEJbHEE rogbl. Tak, no JaBHsmM
YETBIPeXTeTHHX HaOmonenwi skerepwunn I'TH ma Apmics-Typke-
CTAHCKOH OPOCHTEBHOH CHCTEME CTOK TalBIX BOJA ¢ HEOPOLACMBLIX
noneH orMeyancd TOabKO B oueHb MuoroeonuoM 1969 r. Owm cocrap-
asn oxoac J0—15 mm, 1. €. 100—150 m3%ra. Ha KsusryMcKol
Tanacckoli opocHTEABNLIX cHeTEMaX, TAE TAKME Beauck HabIolenus,
CTOK TaMlblX BOJ OTCYTCTBOBAJ Jlade B MHoroeoawom 1969 r. Yro xa-
CAECTCA OPOINAEMBIX 3CMe/1b, PACHOJICMHEHHHX B 30HE HOOCTATOUHOTO
yenaxnuerna (Ceseprwit Kabxas, Pocrosckas o6racTb, Ykpauma,
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Tloron:be), TO 31eCh HMEST MECTO KaK Becenuuh, Tak H JIETHHH CTOK.
OnHAKO CReleHMS [0 CTOKY ¢ CeNbCKOXO3AHCTBEHHEIX NOJeHR Takmke
MaJOYHCIEHHHE,

[IpencrapaeHie O BE/HYHHE CTOKA C MajlbiX HEOPOIAEMBIX MoJeii
JA10T CBeJIEHHA O CTOKE ¢ MaJLIX BOLOCOOPOB, NOJYUEHHBIE ABTOPOM
g JII'MO.

Crox ¢ BonocGOPOB, 38HATHX CEALCKOXO3AHCTREHVBIMH YTOLbAMH
B 30HE HefOCTATOYHOIO VEAAMNIEIHA, HMECT APKO BhpaeHHbIH Mepu-
oaMyeckHil xapaktep. Ha puc. 58 ppencrasiens rujporpads CTOKA
Ganku Bysunoeku (ropccOopHas naomais 6,2 KM®), nokaswiBamlte,
5TO CTOK 3J]ech OCYIUECTBJAETCS FJasBHeiM 00pasom B NEpHoJ Becel-
HEro NnOJOBOAbH. JIeTHHHA ¢TOK HabMlofaeTcs Kpakde pelko, D IEKO-
TOPHIE TOABI MMEIOT MeCTO 3uMHHe naboakH. Ilo nammm aanswm [255 ],
JeTHe-0ceHHHE cToK B pafione JITMO cocrasnser ecero 10% ofmero
croga. pynroBwidl crok Ha MaJeX BOAOTOK4X OTCYTCTBYeT, Ha OoJee
3HauHTelbHbIX (BojocGophan udowans Gogee 800—I1000 km?) om
cocrapaser 1-—-2% roaosoro.

ComoBLie # cpeaHMe 33 nepuol HalMWAeHBH BeJWUWHH CTOKA,
KO(DHIHENTH CTOKA H KO3(HIHEHTH! €re BapHALHHA N0 Bojlociopam
OTMO npencraenens B TaGn. 32. Kak caegyer w3 1abiMukl, rOA0BHE
BeJIHYHHBL CTOKA HA BCEX BOMOTOKAX BEChbMa M3MEHUHBH (0T HyAA
1o 100 mm u 6oaee). Koadkpuuwentw cToka B cpeaneM pasun 10%,
ONHAKD B OTAeABHE® roasl OHH focturaior 30% W Godee.

Ponb oTaeablx GhakTopor B (QOPMHPOBAHHH BECEHHOTO CTOKA
¢ HEOpOlAEMbX YFOAHH XOpoluo noKasana Ka guarpamme {(puc. 59).
BHAWO, UTO QCHOBHLIMH H3 IHX fIBASIOTCH MAKCHMAJLWBIC 3aNach
BOAEl B CHEre W WHTEHCHBHOCTL CHEroTafiHHs, OCalki B Heplnoj cHe-
TFTOTASTHHA, ,Ileq}HIlHT -BJaMHOCTH BepXHEro MEeTpoBOro chnof NOYEW,
e JBAHCTOCTh, OHPENENAIOIAA BOHTHBAOULYKO CNOCOGHOCTE MOUBHI

B Tabn. 33 npeacrabiieHbl J2HHBIE O TONOBOM H BECEeHNHEM CTOKE
H KosdxpHLHenTax cToKa Mo OAHOH DACMAXAHHOH H JBYM UeJHHHBIM
CTOKOBBIM naomaikaM. Bee nmomaikn HMEIOT OnMHAKOBEE DasMeDLI
(1300 M%), vkaousl # noussl. IlpH perdcrpamup CTOKE NPOH3BOJACTEE
CHETOMEPHKX CBHEMOK, H3IMEepelHH ocalkoB JAJA BCeX MIoUIAN0K
NPUMEHANNCE COOTBETCTBCHHO OJWHAKOBHE METOJHKH U TNpHOOpPBL
[Taomwmanku Ne 3 ¢ 4 pasnuuaiorcs 1M, 4TO DepBas M3 HHX LEJHHAAA,
a BTOpas — pacnaxana. [nomanka Ne 6 oraHyaerca OT ABYX Apy-
rHX cBoell skenosunMei: muomalky Ne 3 u 4 uMewT cenepo-3anajiHyio
IKCHOZNINIO, 4 naomanaka Ne 6 — woro-socrounyio. [JHKopacTyman
PACTHTENBHOCTL (NBIpeH, MATIHK) Ha MJIONALKax Ne 3 u 6 onwHa-
KoBaAa. M3 tabanuwl BHIHO, 4TO TOAOBOH CTOK CO BCEX [JOLIANOK
zaMeTHo Gouauiie, yeMm ¢ eogocGopon. Cpennsas 3a nepuoj nabawoje-
HEil BeJHYKHA FOJOBOTO CTOKA ¢ pacnaxaHHofl nuowagku wva 42,5%
MEHBIUE, 9eM ¢ LeauHHOoH naowmaaky Ne 3, H DoYTH PABHA BEJHUHHC
CTOK2 ¢ neaunici naomwaaxy Ne 6. CireaoBare/bHO, B paccMaTpHeae-
MBIX YCJIOBMAX PACHANIKA 113 CKJOHAX CeBepo-3anajinoi SKCNo3HIW
CHHMKAGT rofoBoH cTok B cpefueM Ha 42,5%. Lhs CKNOHOB JAPYTrHX
SKCITO3HLIAN 5Ta BEIHYHHA, OYEBH/INO, MOXET GRITH COBEpLEHHO HHOH.
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TatGauma 32
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Tafaunua 33
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Pacnamwka Ha CKJIOHAX CEBEPO-3aNajlHOH IKCNO3HLHK CHYKEET BeceH-
HHil cTok (B cpeanem 3a 20 ner) ma 52,8%. Xapaxrepuo, uto Becen-
HHH CTOK ¢ PACMAXAHHOH IJIOUIAIKH C CEBCPO-3anMajHOl 3KCIO3HLMCH
OKa3aJCA MEHBIE, 4eM ¢ UEIHHAOH MJIOIMAAKH Hro-BOCTOYHON 3KC-
NMO3IALHE.

Taxum obpasom, pacnallika CKJAOHOB HMEeT CVILEeCTBeHHOC 3naye-
HHe B (hOPMHPOBAHHH CTOKZ; €lig GOAblUee 31aYeHHe MOMHeT HMETH,
Ha TNepheld B3rAS), ManosuaqaulHi ¢akTop — SKCHOIHIMS CKAONA,
TAK KdK KONH4YECTBO TENJga, MOCTVIAIOUIEre Ha NOBEPXHOCTL MOYBLL,
OUPEACANETCH YIVIOM HAKAOHA COJHEUHKX JAYYeli K NoBepXuOCTH.
(rr KOMHYECTBA TEnaa, NOJAYYaeMoro To4BOH, 3IE8BHCHT CTCMNEHL ee
ABAUCTOCTH 1 NPOMED3aHHMR, WHTEHCHBHOCTL CHETOTaHHHA, PeXHM
HCOADCHHSE ¢ MOoYBB M APYLHE MNPOLECCH, ONPeIeNfioilHeé B CBOID
ouepellb pasMephl NPOCAYHBAHKA BOAL!, CKOPOCTH €€ CTeKdHHS W T. M.
(.megver 3aMeTHTb, YTO B OTAEALHLE TO/bl CTENENb BAHAHKA pacialluky
M 3KCMO3KHUMH HA roAoBofl M BeCeHIHH CTOK pa3sjinyia, uro ofbaciger-
¢f1, BEPOATHO, JeACTBHEM PRIA APYIHX MECTHLIX H (oHoBEIX daKTOpPOE.

Hurepecnsie nanuee 110 cKacHoBoMy crokv noayuwa H. A. Mo-
cHenko B KyavuauHckoit crenm B 1963 r. [164). Kosdduunents
ReCeniero Croka co CKJ0IOB, PAcnaxadHulX noj 3a6ek BA0JABR TOpu-
JoMTadeR © oTBaJOM H Oe3 orTBaaa, cocrapinsaan (0,04—-0,05 u cnod
cToKa — 3—4 mM. HauGoapiime xosppuumentn ctoka (0,47 n 0,62)
HabMAAAHCE HA HeayUleHoH crepnie nmweHMus {cja0H CToKa coor-
perceTBerHo 37,9 u 48,7 MMm). Ia aymesnoit crepne nimeHuus 0 HA YH-
CcTOM napy KozuuHeHTH! CTOKA COOTBeTCTBEHHO paeugaucs 0,19
u 0,32 (aymenas crepusa), a chou croka — 14,9 u 29,9 mm. Anago-
ruyliple janHeic 6uH noavuedn Mocnenko B 1964 r. C npuBeaesn-
JIBIMH  AAWHBIMH COTAACYIOTCH M BEAHUMHBL CrOKa, IOJYYEHHBE HM
na TlpuwobGckoM naaTo.

Ha 3aconesHBIX NouYBaxX BeCeHIHH CTOK OKasancsd 3HAYHTEIbHO
HUAEe, 4eM Hd nesacosenHHmlx. Ha AByX nioumankax clofd Croka co-
crapasn 5,5 v 1,9 MM, a KosgebHumelnTsl CTOKa COOTBETCTREHIIO pPUB-
uaauneb 0,17 u 0,03,

B muorocuexmuyio (100 mu) sumy 1969 r. nosepXHoCTHBIE CTOK
Ha coaonnax cocragna 14,5 u 6,8 mm npu kosdpunuentax croxa 0,12
i 0,06, a na coaonyakax okazanca noBpiesnpM (64,5 uw 63,8 M)
npu Koshduuuentrax croka 0,57 u 0,08. [loHumxenHslli CTOK Ha Co-
JOHILEX M MOBLIWCHHHEA 113 COMOHYAKAX MOKHO O0BACIIMTL ocobeH-
HOCTAMH UX BOAHO-DHSHYECKHX CBOHCTL,

Anaans skcnepuMenTanbiiblX JAHNLIX, NOJAVMEIIHBIX ABTCPOM W
JAPYTHMH HCCAEOBATEIAMH, NPHBOANT K ciAedvVioniim suiBofaMm [277 1

a} anb.acBan Belawka B 1omHeX padonax (Ilpuazosse, 3aponee,
Canbckue cTenu) NPUBOAHT K CHNIMKCHHIO BEJHUHHEI BECEHHeI0 CTOKa
C CCALCKOXOAANCTHEIHBIX NOJCH B CPeiHHe 1O BONHOCTH TOAB B 3-—
D pas no CPaBHEHMIO CO CTOKOM CO CTEPHH HJIH 3aiJeH;

0) cTOK ¢ moaell, 3aHATHIX O03MMOH MNIIeHMUeHd, YBeIHUHBAeTCH
N0 CPaBHEHWIO CO CTOKOM C MOJeH, 3aHATLIX CTepHeH, B TOoAbl Cpef-
Heli BoaHocTn B 2---2.5 pasa;
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B) CTOK C 3€Mefb, 3AHATHX BLILACAMH, JOPOTAMM, KAK lIPABHJO,
BBILLE, YEM CTOK € Ce/BCHOXO3AHCTBEUHBLIX VYrOIHE.

Hanbonbiuce CHHMKEHHE CTOKA C CeILCKOXO3AHCTBEHHBIX YIOAmil

A1 POHCXOAUT B oAbl CPEAHEH BONHOCTH; B MHOTOBOJHBE TOBl — B CHJIY
COJBIIOH WHTEHCHBHOCTH CTOKA, a B Ma&JOBOIHLIE — BCIENCTBHE
BECbMA HEIHAMHTCIBNON €ro BeNWYHNBL BJIHSIHHE ArPOTCXITHYECKHX
MEDONPHATHH Ha CTOK MPaKTHUECKH OTCYTCTBYET.

Maaowmennoe HeOBXOANMO YUHTEIBATE TTPH HSYUCHHA YCJAOBHIT hop-
MHPOBaHHA 1} KOJHYECTDEHHOH OUEeHKH CTOKA € MeJHOPHDYEMBIX
3eMeb.

B ¢rAsH c HELOCTATOMHOCTBIO HEMOCPEACTBEHHEX Halmoaenuil 3a
CTOKOM C COBCKOXO3AHCTBEHHBIX NMoJeH H MalbX BoJocOOPOB BO3HH-
KacT HeoDXOIUMOCTL ONpENeNCHHS €ro ¢ NMoMOHILID PACHETHEIX METO-
JoB. Mapecrusie gaprel H30AHEEN Aas sToll nean Henpurogmsr [61,
239]. Kpome Toro, B NpaKTHKE MENHOPATHRHOTO MNPOEXTHPOBANNA
H CTPOHTE&JABCTBA B MEPBYW ouepend 1IpebyioTcd BeHUHIILI CTOKA
32 KOIKPeTHRIE TOJL, LOJNDBOALA H NABOAKH, KOTOPHE, KaK HSBECTHO,
HCBO3MOMKHO ONPEJESHTE M0 KapTaM H30JHHHH.

CJ10H CTOKA 34 KOHKPeTHHIE MABOJKH H NONCBOABA IPH OTCYTCTBHH
HENOCPeACTBeHRBIX NAaGMIONCHHIT PEROMEHIYETCA ONPEAIATh 10 pPas-
paboraHHo# aeropom meronmke |252 ), ocHopanwxoil na aaBucHMMoCTH
BIArONPOBOANOCTH MOYBLL OT €8 HACBINEHHOCTH BJAATON.

JI. C. JlediGenson [139], nccaefys nponece NBMIKCHHS rasupo-
BAHHOH MKHIAKOCTH B BJeaikliofi MOYBE, cOCTOALICH M3 MAapooGpasHEIR
UACTHIL ONHHAKOBOTO pasMepa, Hallief, YTO erg MOMHO OMHCATh CJe-

AVIOMEHM YPABHEHHEM:
: =(_‘F:"?_ﬂ)”_ (118)

o F—W,

rie k -— BN4TONPOBONHOCTL HEHACHIUEHHOTO TIpPYWTa;, &, -— KO-

Puument QPUABTPALMH TPH NOJHOM HACHIUEHHH rpyuTa; W — dak-

THYeCKas Baamiocts; W, — BramHocTs, pu KoTopof HPEI"L‘;IH}H.HETCH
i

ABHEHHe BOAE B KHAKOM BHIe; P — NHOpPHCTOCTD; -

S |

OTHOCHTE/IbHAA BJAaTOHACBHILEHHOCTE; 7 — lIOKA3aTedb CTeNmeHd (no
JlefiGensony n—=3,3—4).

C. ®. Asepbasos [2; 3] #ccaenoBan ABHIKEHHE BOAK B HISAJb-

HOM TPYHTE, COCTOALIEM H3 OJHMIAKOBHX UHIMHAPHYECKMX TPYGOK,
H TOAYUHA GopMyay

= (119)

by ( W —W, )3.5
¥
rie Ry — BOIONPOHHUAEMOCTL ((POBOLMMOCTE) GLpH BAAMHOCTH
papHol W, Ho He mespiueii, uem W, ,, BHPAKCHHAS B AOJAX kg,
W s — BaamHocTh, COOTBETCTBYOIUAS PHIXNOR H NpoYHO CEASAHHON
nouBe. OcTalbHBe 0003HAYEHHs NpeKHHe.
Ilpennoxennas ABepraHOBHIM 3aBHCHMOCTb XOpOILO COOTBET-
CTBYET SKCNEepPHMeHTAJbLHBIM JaHHBIM Myypa, Puuapacu, JleiiGen-
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spHa. A. V. Bynarosckuit [39] no JaHABIM 3KCNEPHMEHTOR C NMOYBAMH,
MMEIOIIHMHE eCTeCTBEHHYI0 W HapyUIeHIIYVIO CTPYKTYDY, Haule], 4To
n = 4, Ha ocHOBanHM TEOPETHYECKOTO AHAMK3a H IKCNEPHMENTAJb-
HBIX AAaBHMX HaMu YCTAHOBIEHA caeayiomas sapucumocte [252 Iy

ITE e (ﬂ_,-)z:| (120)

X ¥

rie f* — norepu croxa na HHPUIALTPAUMIO H MCnapellne B nepHol
M4ABOAKa HJIH NoJoRonss, MM; X —— atMocepuble ocaXH HJIH 3anachl
BoABl B cHere, MM; dy — NedHUHT BA2XHOCTR BepXHero cJof Mo4Bo-
rpyaroB, MM; ¥ = Win , — Wpy » — ACRCTBYIOIIAS  NMOPHCTOCTD
BEPXHEro caof moyso-rpyutoB Wy, , — MaKtHMaJAbllag CHIPOCKO-
MHYHOCTh TOYBEL, MM).

PacuctTible cA0M MOYBLL NPH ONpeiedeHHH KOMNOHEHTOB dw H ¥
N0HbL GHTE ofleHagkopkiMe (50, 100 ecm u 1. 1.}

Pemas ypapHenne (120) coBmectHo ¢ ypapHeliueM BoaHoro Oa-
Jafca MaBolika WK N0J0B0ALS, BhpameHnoro B fespasmepHod Gopme:

H* }
T =1, (121)

rie Y = Y, 4 AU,,, — noBepxHocTIEf CTOK ¥, H aKKYMyJAudsa
Ha [OBEPXHOCTH TAJABIX HIAH AoMeBwx Boi AU, noaydacM dop-

MYJLY _E_=1_. {i: e l_(%); (122}
o Pk [1— (Er)] (123)
’ Vb AU o= X [ 1 — (-‘%{F’_)"’] , (123,)

{Y, — nosepXHOocTHHI cToK Oes BeNHYMHBl AKKYMYJALURH BOAH Ha

NOBEPXHOCTH).
Crofi moteph Ha MEGRILTPAUHID 3a IOJ0BOLbLE HJIH NaBofok Il

MOMHO ONpeleiATb COCTBETCTBEHHO MO (opMYy.e

n=x{1—[1—(==Y]}. (124)

Ypasveans (123), (123;) w» (124) cnpapeianehl B npeleiax
0 == dw == y. Ina yioGerea onpeleneHHs TapaMeTpa 2 IepenHiueM
ypaeHeHue (123) b caeaywouei gopme:

Y _ f dw \®
— 2= () héay)
HAM  [ocjie  JorapHEpMHpOBaHHH
dyy
lg (1~ < )=zl¢ (Tj . (123,)
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B sroM ypaBHEHHW MapaMeTp z onpelenderca rpabHdecKHM MeTo-
AOM, KaK TAHTeHC YIVa Hak/jdoHa K ocH allKcC JHHHA CBEfASH BeIH-

YHHEI ]g(]_%‘)=f[lg(i—w)].

Ha ocHOBaHHHA 3KCNepHMEHTANBHEIX NANNBIX 00 CTOKY, atMocdep-
HEIM OCajlkaM, 3amacam BJIard B o4sc, noayueHHsx B JII'MO,
BHHIJI, Humxuenesnukoit, INpugecusucxo#, 3ananno-Kasaxcras-
CKOll H JIPYFPHX CTOKOBBIX CTaHLMsX, GbUT olpeae’cH napamerp Z.
1lo B?Eirl CTAHLHAM LR BECEHHEro ¢Toka z — 1,2; ana Jernero croka
2 =1L,

Kos(uikeHTr! cTOKa ¢ = l:," , HCX0fla H3 3aBHcHMocTH (123)),
MOMHO OupelesuTh no QopMyae

o=[1— (ST )] — Spex. (125)

Hs smpaxenusa (123,) caeayer, uyro nNpH BHICOKOM HayaJbHOM
YBJAAMHEHHH 110Y8Hl, Korja dw —- 0, ocHoBHaH uyacTh BHOANAIOUIHX
OCaAKOB pacxolyercd Ha 3anojHeHHe GecCTOYHBIX TMOHHMEHHA ¥ Ha
NOBEPXHOCTHEI CcTok. B mpoTuBonoJomuoM ciyuae, npu GoabmioM
HCCYIIEHHR MOYBH, Korda dwy — y, T. €. K CBOEMY PeajicHOMY 1pe-
Jeny AAA aHHOTG CACH NO4BEL, OCAAKH MOJHOCTHIO DACXOAYIOTCH HA
3anojHenHe cBoGOAHBIX 110P B NOUBE, B CBSIZH ¢ YeM aKKYMYJIHD VIO He
CMKOCTH HE 3aM0JHAKTCA H MNOBEPXHOCTHHBIH CTOK OTCYTCTBYeT.

Hna ByHCAeHHs AeHCTBYIOWEH NOPHCTOTH ¥ HCNOAB3YIOTCA LaH-
Hele nabmojeduii arpoMeTCTARLMA Hal BOAHO-DHIHUECKHMH CBOH-
cTeaMu (noaHo#l Baaroemkocteio Wy, , # MaxcHMaibHO# THrpocKo-
nuuocteio Wy, ). Ilpu OTCYTCTBHH HenocpelcTBeHHHX HalJgoge-
Hiil 33 NOJHOoH BNATOEMKOCTBH) OHA OUEHWBAeTCA Mo opmy.ae

wﬂﬂ,,,=(|-_-g-)-mn%, (126)

rne p — o0weMubli Bec, T/cm®; § — yaeawnBllt Bec, r/cm®.

MaKCAMaABHas THrPOCKONuYHOCTE W, . OepercA H3 palioEHBIX
CNPABOYHHKOE arporuipojJoruyeckux cpeiiers mousbl, IlpnGianxen-
HLIC 3HAYeHHS NMapaserpa y Aad teppHtopun CesepHoro Kapka:za,
Gaccefina Huiero Hona u wro-3anata. Y Kpaniibl Mo¥kuo onpeneisTh
no Kapre, npupejletinoii B patote [252].

edHunT Blarosanacod BEpPXHEro CJA0s1 MOYBO-TPYHTOB dw BLI-
qucaAeTcAa no pasnocrd dyw = Wy, , — Wi, rae Wy, . — noauas
BAArOeMKOCTh B CfToe f, MM; W, — BJarosanacel B BepxHeM cJloe
NOYBO-TPYHTOB fi nepes Haya oM NOJIOROLEH, TIABOMKA HAN NOJTHES, MM.
Beauukna dy wamerfercd ot wyad o y.

Ilpn eoicokoM yenamuennu (Gonee 60% W, ,) # rayGokom Mnpo-
MepsaHuk (Gosee 50—60 cM) noyBH nepen 11a4ajJoM BeCEHHEro NoJo-
BOABS, CHOCOOCTBYIOMCM QOPMHPOBAHKI0 3HAUHTEABHON JBAHCTOCTH
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€e, NCPBLIC NOPUHH TAJOH BOABL (MOCTYNHMBIUHE B MEpIAYIO NOYBY)
IpeppamanTca B Jed, 3akynopnsas csofojnbie moper -[lpu 3ToM
HacTynaer ppemMeniad BOLOHENDPOHUIAEMOCTDL ouskl. B 3THX cayuasx
NpH Henoids3osanud Gopmya (123) u (124) sennynny geduunta BIaro-
3anaca mepejl HayalioM N0JOBOABA CACIVET TNPHPABHHBATL HYII0
[114, 2521.

Ilpn OTCYTCTBAH H3MEPEHHH BJIAMHOCTL IIOUBHL OlIPEAEIALTCH
pacyeTHHM IyTeM. MeTolIHKa 3TOr0 pacyera paceMaTpHBaeTcs
D rinase 2.

[lposepra dopmyasr (123) 1o 3aHHBIM HenoCPEICTREHHEIX H3Me-
peruil MoKaiana, 4To OMHOKA pacueTa CTOKA4 3@ OTIAEThIEIC MABOAKH
B IoMosoALA 1o stoil dopmyae coctrapasier 20—249%.,

Crok ¢ opowmaembix 3emens, OpolIERHE 3eMeNb CYWECTBCHEO
MeHsieT yeaoBRud opMuposalius croka. [IpuMerHeHne pasanynmx cno-
cobop moaHBa (Hanyck, Ooposikowiil, Aoxjlesadue} Tpebyer cooT-
BEeTCTBYIOIEH [OATOTOBKH TNOBEDXIOCIH: TNNAHHPOBKA, HapesKa
Goposl, opocHredell H T. 4. Bee 310, ecTecTBenio, co3llaeT CcROCOO-
pasHbie YCIOBHA IIEDOXOBATOCTH TOBEPXHOCTH #H  CNOCOGCTBYET
B OAHOM CAYYae CUHMKCHHIO, a B APYIoM OBBILIEHHK) MOBEPXIIOCTHOTO
croka. CTpORICJIbCTBO KaHamoB, JpeH, KOLJAEKTOPOB, IPUBOLHT,
C OLHOH CTOPOHBl, K BOSHHKHOBECHHIO HCKYCCTBENIBIX NpensTCTEHA
CTOKY, 4 C Apyrof, K obJeryeHu0 yoJI0BHA CTOKA yepes ApeHs H Koa-
JERKTOPEL. ' :

PasmHuawr saMkHyTble {OKOHTYpPeIlILIC CO BCEX CTOPOH KaHa-
JaMH H HCKYCCTBEHHEBIMH BO3BHUNCHHAMH) OpOMIAaeMBIe COAbCKOXO-
3AKCTBEHEHLIE 1051 H OTKPLITEHE (npHaeralclive ofBIYHO K JpeHam).
Ha Gosmpuwx mo nmcuiafiy MaccHBax MOI'YT BCTPEUATHCS KaK 3aMKHYy-
The, TAK H OTKPHIThIE CEABCKOXO3AHCTBCHHEe noas. Ha opocHTenbrbix
CHCTCMax, oD0PYIOBaHHBEIX KOMCKTOPHO-TIpeHamHoH CceThbio, nocnaen-
HHX Gonblie. Ha fesapenaHbix cHcTeMax npeofJafaloT 3aMKHYTHE
CeNbCKOX03AHCTBRHALIC NMOJAA H Jame [leJbie MAacCHBHL,

[To HeTounHxam BoncofecnedyeHHsl MOMHO BHISMRTH CJENYIOUiUe
THNL QPOIAEMEIX 3€MeJb: 4) MACCHBHI, NOJIHBAEMBIE BOAMH FOpPHBIX
PEK, CTOK KOTOPHIX MPaKTHYECKH NOJHOCTBIO pasbupaercs, §) 3eMJH,
pacnogoxenHsle BOJH3H PeKH H [OJHBAEMBIC 33 CUET €8 CTOK4,
B 3TOM CJay4Yae BO3MOMHO (QOPMHpOBAHE 3HAYHTENBHBIX BO3BpAT-
HHX BOJA, B) 3eMIH, [OJHBaeMble BORAMH peK, NepefpOleHHEIX H3
Apyvrux GaccefiBoB, Kyla OHH He BO3DpallaloTcs, T) 3eMaH, sogoobec-
neYeHHe KOTOPBIX LPOHCXOJMHT 3a CYeT TPYUTOUBLIX BOA, 1) 3eMIH,
Bofloo0ecnieyeHHe KOTOPHIX MPOUCXOZHT 34 Cuél MecTHOTO CTOKa,
€) CMEIUAEKEEIE THU BOAOOGECICUEHHMS OpPOILAeMEIX 3eMedb (34 cueT
MeCTHOTO CTOKa, BON03a0opa W3 APYTAX HacceilioB H IPYHTOBHIX BOA).

Brenpenue opoweHus npHBOAHT o06LIMHO K TOABEMY VPOBHEH
TPYHTOBEIX Boj (no kpadinefi Mepe Ha ¢Ja000TTOUYHLIX 3EMAAX) H
BO3SHHKHOBEHHID TPVHTOBOTO CTOKA, KOTOPHH X0 opoluedud, B Gofb-
IWWHHCTBE C/AY4YaeB OTCYTCTBYET.

B pasanunnix xanMatHdeckuXx sorax GopMHpOBAHHE CTOKA C Opo-
MaeMbIX 3eMelb MOMKET [IPOHCXOAMTE No-paziomy. B 3one HeaocTatou-
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HOrD YBJAWKHEIHA, rie HOYTH emCrolHo HabawpanTes nojoBoass,
yBe/MueHHe BJaro3anacos B MouBe NOA BO3AEHCTBMEM OpoWeHH:
B JNeTlie-OCeNHUH MepHO] MPHBOAKT K BO3PACTAHMIO CTOKA B nepuoi,
WOA0BOALR. B apuiHoll 30He, rie NOAOBOABSA NPAKTHYECKH OTCYT-
CTBYIOT, NOAGOHOro ABMeHHA He Habmonaercs. Ha ¢opmupopanme
CTOKA € KPYOHLIX oOpoliaeMbiX MAacCHBOB HWIH Deyrmx OacceilHos
C PA3BHTREM OPOWEHHCM 3aMeTHOE BIHAHHE OKA3HBalOT H ocobeH-
HOCTH Bojloo0eciTeueH Ky OpollaeMBlX 3eMeb, pPeXHME] ODOLIEHHA,
noaKotTa (Ko3ppHIEEHT) HCIIOAB30BAHHH 3eMeJh.

Bee ykasauHble (pakTOpH HeOOXOAHRMO YUHTHIBATL IIPH  OLCHKe
CTOoka C OpPOUACMEIX 3eMCNh.

B Hacrosimee spemst HaGUOAEHMSA 34 CTOKOM € OPOMIAEMBIX 3e-
M&ib DecbMa MaJAOMAC/IeHHB!, & TOBEPXHOCTHBIH CTOK aTMochepHE!X
OCATKOB C ODOWAEMEIX I0JeH NPAKTHYECKH He H3yuaercs. Mewny
TEM HIVYCHHE CYMMADHOrMO CTOKAa ¢ OpollaeMEX 3eMedb HEﬂﬁJ{ﬂ'ﬂHMD
JiA COCTAB/IeH A BoANoro 6analica opollaeMslX TePPHTOPHIT H OLEHKH
DIHAKHA OPOWEHKS Ha H3MEHeHHE BONIKIX pecypcoB. YueT iocsepx-
HOCTHOIO CTOKA VeOOXOIHM ANA OUEHKH [04H aTMOChepHBIX ocai-
KOB, HE YHacTBYIOUICH B QUPMHAPOBAHHH CCTECTBEHHOTO YBAamHeHHs
MOYBbI, UTO BAJKHO NMPH NMPOCKTHPOBAHHH PEXHMA OPOIIEHHA,

Opoutaemble 3eMAH OKA3HBAWT CYLIECTBEHHOE BAHSHHe Ha top-
MHPOBAHKC NOBEPXHOCTHOTO nasofloutoro croka. [To gamnem JITMO,
BJAAXKHOCTE [OYREL H2 OPOIUAEMbIX 3CMAAX Bblue, 2 AeddltdT BAAaro-
sanaca wHxe 8 1,5--2, a Hiorga u B 4 pasa, veM Ha Gorapiblx 3eM-
aax. CoOTBETCTBEHNO W CTOK C OPOIUAEMBIX 3EMEb, COTJACHO BhiLle-
NPHEBEIEHHOMY aHAJAH3Y, N0JMeN YBCAHYHTRCA B HCCKONLKO pas.

Hecmorps ha ROBHLUWENHYIO BJAAKHOCTH W CBSI3AHHVIO C 3THM
MOHHAKCHHYIO BIHTHBAIOILYIO CNOCOGHOCTh NOYBE, CTOK ¢ OpOLIAeMbIX
NOAY3AMKHYTHIX 7OJMeli NpH cHerosanacax, paBHBIX TAKOBHIM Ha
HEOPOLIAEMBIX YVIoABRAX, KaK 5To caedver U3 Tala. 34, coctasaeHROI
MO J1aliHBIM HallKX Heclegosaluil na Hukdelolickofi opocrTeabHoll
CHCTeMe, OKaspiBaercsd Oosiee uem B 20 pas HMKe, ueM ¢ GOoTapHBIX.

Tabauna 34

Caon o xosfpunuentn cToka Wa sogochope Gamnku Chnemmod w OPOLLIACMOM
nose N 1 (noc. Bocxox)

1957 r. | 1968r , | 1959 7. [1960 . | 1961 ¢, [1062, | “POA-

Crok 3a noackojLe c nojocho- | 20 26 |15,1 3.4 0.0 4.3 7.6
pa 6. Chemxnoll (Gorapa)
(f = 0,40 xu®), um

Kosgepruitent crora 0,551 0,04 0,51 0,17| 0,0 — 0,23
Crox 3a nosonoee ¢ opowmac- | 20 0,0 L& | 00 | 0,0 | 0,0 0.5
Moro noas Ne | (F =
—= 2.0 kM%), mum
Koxbduuncar croxa 0,05| 0,0 — 00 | 00 | 0,0 0,01




IlpHurHof pes3koro CHHMEHHS CTOKA 54 OpOLIaeMOM [0J€ B STOM
caydae SBAAKTCH KaHaabl, OOPO3jIkl H pesep3H, aKKYMYJHDYVIOIHe
BOAY MJH OKasklBaiollMe MeXaliHyeckKoe NPOTHBOAEHCTEWE CTEeKaHHIo
BOAL MO NOBERXHOCTH H cnocoleTByiOUlHe, TakHM ofpasoM, BIHTH-
BaHHIO ee B INOYBY.

CHHIKeHHE CTOKd Ha OpPOLIaeMBIX 3eMJISIX BHI3BAHO NOBHUICHHEM
HEQHABTPAUHE, KOTOpAas NPHBOAHT X MOABEMYV VDOBHS IPYHTOBHIX
Boi. Exeroanbie pecenune (anpefib, Mai) NoABEMLl YpoBHEH TpYHTO-
BblX BOI B TEPHOR CHETOTAHEHA, NOTIepXKHBUeMble BROCIEICTBHE
uAbTpaLHeH M3 KanaJoB H 33 CYET BIHTLIBAHHS BOIAH B DEpHON
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Pue. 60. Haueneune yponuell rgyHToBEX BOA Na PALTHIHEX rayGanax (ron Boajeii-

CTEHEM HHQEALTPALRY TAAB Y, JOHIEBRY I no IHERuX Bog). Pafkve-3anouckul noamo-
GunancoBUf yuyacrox Fwmvenonckof opockreabnoft cucrems, 1961 r.

BEreTAllHOHHEIX M BAAaro3apAiKoBLIX NOJHBOB (HIOHL—CCHTAGPD),
HaK TNOKa3aNn HCCAeTOBANHA HAa OTAeJbHHX yuacTKax Humuenow-
CKOH ODOCHTENBHOH CcHCTeMBI, SBAAIOTCA ONHOH M3 OpHYHH ofilero
MO/ UHEMA HOBEPXNOCTH FPYHTOBEIX BOM H B KOHEYHOM HTOTE ICpeys-
JaxHeHHs M BTOPHYHOTO 3aCOJCHUS DOUBO-TPYHTOB. Y RKa3aHHOC
ABNEHHE HIJMIOCTPHPYET pHe. 60, rile B KaYecTBC NpHMEpA MpHBeIeHk
rpaHKH H3MEHCHHA YpPOBHeH TPYHTOBBIX BOJ Ha YYaCTK4X C pasiuu-
HblM# rAyOUHamIL.

Takum ofpaszom, B paiioHaXx ¢ IIHPOKO PASEHTHIM OPOILEHHEM RpPH
pacyerax CcToKa € BOflocfopoB HApaAy ¢ APYTHMH (akTopaMi Heol-
XOAHMO VYYHTHIBATE HaJAHUHe opoluaeMbly 3eMenb. OcoleHHO 910
BAMKHO MPH ONpeleNeHHH BOAHBIX pecypcoB pafioHa, NpH yyere Tax
HA3HLIBAGMBIX BO3BPATULIX BOI M B HTOle NPH COCTABAEHHH BOAHO-
seMeqbNBX (aarncoB ¢ UCALI0 HanbHeHluero pasBHTHA OPOILeHN
H KOMIIJIEKCHOTO HCNOAL3CBaHHS BOAHBIX PECYpPCOB.

B raGa. 35 npupenennbl BeJHYHIBI CYMMapPHOTO CTOKA TAJNBIX BOI,
MaXCHMa/lbliblX 3ANAacoB BOAL B CHETE W OCAAKOB 3a NepHoA Iiono-
BoJbf Ha HoB030J0TOBCKOM opoliiaemoy maccHBe HuxHeNoHcKoii
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Tadarouga 35

'.']CH.I:IHHI&H‘.' XAPAKTCPHCTARA BECEHHEND MONOBRALA Ha GPOMIAEMBIX
i HeopowlacMuX Bogocfopax. Pocroeckas ofnacre, 1967 r.

=
[=] Eral
licpuog maBonya = Fe E; - -] 3
1
"% |32 | @. | &3 2 2
=" o g B | o B L]
B EEOF = oo = -
Bonotar o AcEg| AaA 2 2 =
L= EE Hg & w =
& o oS |EEm= 2 | 85 2'q
o [ c = ;Eﬁn ﬁﬂ =3 = —3
o (=] K - W [ | ‘3 S E
= e e 3 cuza| O == b T

Opomaemte maccuBn 1lnxneloHckol opocATensHOl CHCTEMI

Lentpaneuui mac- | 10/111 ] 28/1V 44 | 89,2 | 43,4 1133 1665 0,50
CHB

Cepepubti maccne | 25/111 | 18/1V 19,3 HE B | 394 (128 |420/( 0,32

[Mepeypuamuennoe | 20/111 | 2041V 2 B40 | 394 | 123 | 70,7 | 0,57
[OJE

IHeopowaemme Bonoctop

6. Lyzunonya aafI1l | 28/1V | 6.2 100 63,7 | 164 10,3 0,06
6. Cunewmian 26/111 | 19/1V | 0,40 94 39,9 | 134 1,4 | 0,01
p. Cax—cr-na 23/111 | 30/1V | 19 300 88 | 31,5 [ 1195] 1,8| 0,02
Barnaesckan
p. Tysnos—x. Tle- | IO/T10 ] 10/ | 1910 | 109 | 46 |154 {220/( 0,14
CReTaH !
MpHMcTaHBe TabAils cOCTaRIERa E. A. JIeOHORHM N0 UaHAEM SWOTELHIHE

' oH Ceuepo- Kausaacnoro ¥ MC.

OPOCHTENBHOH CHCTeMBE, OBOPYAOBAHHOM KOMJACKTOPHO-APEHAMKHOH
ceTblo !, W HeopomaeMbiX BojocGopax Gasox Dysunopxa H Cnemxnag,
p. Can—cr-na batnaesckana u p. Tyaaop—x. Hecserai. [lpureneHb
TaKme KoSQXPHUHEHTEH CTOKA, TOKA3BBAKOIME, YTQ CyMMapHH (no-
BEPXHOCTHRIA H IDYHTOBBII) CTOK ¢ OpPOIUAEMBIX MACCHBOB BO MHOrO
Pa3 BLHIHIE CTOEA C HeopOlnacMBIX. H]}‘H ITOM A0JdA MOBCPXHOCTHOTS
CTOKA B CYMMAPHOM CTOKE € OPOIIAeMBIX 3eMeNb, HanpuMep, B 1967 r.
Ha UEPHTPAJILHOM H CeBepHOM MACCHBAX COCTABARAA COOTBETCTBEHHO
p5 u 54% cymmapuoro. Bosaee noapoGHuiie JaHHBIC O COOTHOLICHIUH
Mﬂ,ﬂ,}r’JIEii MCBEPXHOCTHOIO H FPVITOROIO CTOKA Hd HeHTPpaNMbBHOM, Cg-
BEPHOM H I0KIIOM KoJjektopax HmuaHedotickoH opocutens:Hoil cr-
ctemel B 1967 r. [140] nomemwens B Ta6a. 36. Okazanock, YTO CTOR
NOBEPXHOCTHEIX BOJ (€CTECTBEHHEIX M ODOCHTEIBLHBLIX) B JeTHE-0CeH-
HEH H 3HMHHH [EPHOAE! COCTABJAAET MCHBUIVID ACQAH) CYMMapHOIQ,
yeM BeceHUHHA. B uesoM 3a roa noBepxHOCTHHE CTOK cocTapasger 42—
44%, a Ha IOHKHOM KOJJCKTODE, XdpPAKTePU3YIOUIEMCH 34aTpVAleH-
HEIMH YCNOBHSIMH crekaHua, 25% cymmapnoro.

Taxum oOpasoM, NOBEPXHOCTHHH CTOK € CTKPHTHX OpOLUAeMLIX
noaefl H MACCHBOB B yeaoBH X HHMHeloHCKOH ODOCHTENRHON CHCTEMEL

1 Onecanke HoBO30A0T0BCKOTO O[CLzREMOT0 MACCHEA NPHEENENO HHME.
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Tatdawnma 36

Moayas KoLAEKTOPHOro croka, HHMHCNOHCKAA OPOCHTENBHAS
cucTema, 1967 r.

Monyab eToKa
rl:l}fil'j‘ﬂll':.l.ﬂi ﬂu“pxilﬂt‘fﬂlﬂln Cy A -
Tlepnon nu
B % or 5 % oT Hu:ln:.'r-:-
= = ‘a ¥ T
af(c-ra} | “",,’fj,“,‘i’" af{c-ra) eyiiap: | Hf_,.-a}
Llenrpaneauii womnextop F = 44 K
Heraiips—deapant 0,066 87 0,010 13 0,076
Mapr—anpeab 0,042 45 0,052 55 0,084
Maii—poaipb 0,057 50 0,057 50 0,114
lox 0,055 58 0,040 42 0,005
Cepepuuit xoazexrop £ = 19,3 ma®
Nexatps—despani 0,038 | 90 0003 | 10 0,047
Mapr—anpens 0,032 46 0,037 54 0,069
Mafi—noadpe 0,051 53 0,046 47 {1,097
Fon 0,040 56 0,031 44 0,071
Kmnul xoanexrop F = 5,2 nwn?®
HexatpL—dgerpais 0,035 92 (0,003) 8 0,038
Mapr—anpenst 0,019 44 {0,015) a6 0,034
Maii—noabpe {3,020 83 {0, {:08) 17 0,024
Ton 0,024 75 (0, 003) 25 0,032

Mpurvwerna e B cHolkax npHReOCHSL MpHELGKen e 3HATeRYA MOAYAA CTOKS .

b

g 1967 r. B 2—3 pasa u Oolee NpeBbILIa/ CTOK ¢ HEOPOLIAeMBIX YIoO-
nafi (Gankn DysuHoBka, CnemxHad, p. CaJ) H NpHMEPHO pageH CTOKY
p. Tyanos, & ApYyTHE TONB pesybTaThl MOIyT BEITh HHBEIMH.

Tlo nprRBeAEHHEM NaHHbIM, pasyMmeercs, Neas3s JelaTb OKOHYA-
TesipHble BEIBOMH. OUeBHAHO, YT0 NDBEPXHOCTHLIA CTOK C OPOINAeMEX
roneifl Moiker OBiTH M BEIlle H HHIKE, YeM CTOK ¢ HEOpOWAeMEIX Yro-
[Mi1, BCEe 3ABKCHT OT MECTHBIX YCJIOBHIL.

Hurepecitle faHHBle MO BeCEHHeMY CTOKY C CeLCKOX05RACTBEH-
HEIX mofaefi, Ha KOTOPBIX NMPOHSBOAK/IHCE BAAro3apaiKoBHE MOJHRE,
npueoant M. A. Kysuux [130] (raGa. 37). llpn onnkakoBLIx cliero-
sanacax Ha OpPOIN3eMHX W HeopowacMuX MJOMaAKax CTOK ¢ opollae-
MBIX OKA32JCH BRe. 3a MATHAETHH# nepnoji Ko3pHUHEHTH CTOKA
¢ opoluiaeMbix Mol COCTABHIN 0,39—1,0, a ¢ HeopolugeMbx —
0,0—0,35; B cpeileM OHH PaBHAJNCE COOTBETCTBEHHO 0,64 v 0,07,
[Nprunioffl NOBBIUEHNONO CTOKA ¢ OPOMEEMBIX YHACTKOB SBJIACTCH
fo/ee BLICOKOE YBAAMHEeHHE 5THX YYaCTKOD 53 CHET BAAT03apAAKOBREIR

HOJAHBOB.
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TaGauwna 37
BaksHne BAATOIAPRAKOBONO NONHBA HA BeceHWMH cTOK (3A0L)

Baasuotin i
NOYER KA 5
WHELTHEX ; {row Ha Kosddihum-
B " o7 cyxofl = paomng= | &7 cToKa i
HARBCKN - HAX, MM ey 8, A%
(8 cang me&
MecTo HaMepoHEA Toy 0—50 ¢cu) 2 —e
: =| 27
aa . | e2| 24
o582 | =282 B2 |1 Mz | Ml M2
’I'En:. iug e
DUrMCARCEAA ONETHO-MEeSH- 1953 120 | 23,1 T7 00| 30 | 00 | 0,3%
OPATHBHAA CTadLUHA
To #e 1956 11,6 | 24,2 a7 0,01 55 0,0 .61
Yuelxoe Xosunficteo Capa- | 1964 | 18,0 | 27, 60 1951 46 | 0,35 | 0,77
TOBCHOTO CEIhCKOX03RH-
CTBEHROTD HHCTHTYTH 5
To xe 1965 19.0 | 28,2 45 00| 45 | 0,0 1,0
Cpearee —_ —_ — 70 49| 45 | 0,07 | 0,64

BeauuuHa croKa ¢ KPYNHEIX OpOLIACMBIX MACCHBOB IpH npounx
pABHLIX VCAOBHAX 34BHCHT OT COCTHOWEHHH KONHUECTBA NJoinanek
3aMKMVTHIX H OTKPHTHX opollaevieix noieil. [lomepxnoctumhi crok
ONOCHTELHLIX BOL C XJGNKOBBIX H CEE€KJOBHUHLIX OpONIAeMbIX roneft
Kowuoro Kasaxcrana cocrapasfer Me OGogee 20—30% cysmapHoro
croka. Ha pucoBnX cHcreMax, He3aBHCHMO 0T HX reorpadHyeckoro
NnolioXen s, NoBepXHOCTHRIA cToX (cOpoc) opocHTeJbUHX BOL paBeH
85% cyMMapHOro CTOKA.

[Ipn OTCYTCTDHH HETOCPEACTReHHBIX HaOJKJICHHH CTOK Taklx
W JOMIEBHX BOJ C OTKPHITHX OPOIIAeMLIX nNoJjel MCOXHO QNpeietTh
no ¢opmyne (123,). Ilpoeepka ee Ha HCXOAHBIX AaHHBIX [0 CTOKY
¢ norofHBEX NoJell NoKasasa, uTo NapaMeTp Z B VCJOBHSX OpulueHHA
paper 1,0—1,2.

JIng MayYeHHA CYMMAPHOrO (NOBEPXHOCTHOTG H TPYHTOBOIG)
CTOKA JOMUEBBIX, TaJHX H OPOCHTCABHEIX BOZ CO31aH2 3HaunTe LHad
rHapoMeTphyeckan ceth. Hanfonee paspuTa oHa Ha OpPOCHTENbHEIX
cucteMax Cpenneli Asuu u Cepeproro Kaswasa. CneunaibHble OnbIT-
HEIE MCCJIEMIOBEHHA N0 YYeTY CTOKA © OPUCHTENLHBIX CHCTEM [POBO-
auauck ['TH noa pyxoeoncrsom aeropa Ha Humuenonckofi, [Tponerap-
ckoii (Pocroeckaa ofaacte), Aprick-Typrecranckoit, Kamnxymexoi
H Tanacckofl (HOwunit Kasaxeran) opocHTe bHBIX cucTeMax. AHane-
ruudble paboTet npoBoaaTca I'TH na opowaemwix zemnsx Hyiickoi
Aonunul, Cesepnoro Kaekasa. Hexoropsle peayabTaThl 9THX HCCAEHAO-
BAHHH npueeleHH B Tada. 38,

KosbdruueHTsl cbpoca opoOCHTEALHBIX BOL ¢, BHUHCAEHHER MO
ITHM JalNEM, AT8 PHCOBHIX OpPOCHTEABHBIX CHCTeM COCTABJAAIOT
0,73—0,83; nna Apwick-TyprecTAHCKOro MacCHBA, 3aHATOrO XJoOn-
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Tabanusa 35

(MaH. m¥)

Beawunnt soposafiopa w cipbca no APeHAKAO-KOMIEKTOPHOH CETH NOAHBHLIX RO
Hi OPUCHTEALHOH CETH
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KO-LOUEpHOBBIM cesoofiopoToMm, foid cOpocHsix soy (B o3, Uywika-
Kyab) ne npessiaer 0,21—0,29 sonosatopa 3a rol. Ha HuxuenoH-
CKOH OPOCHTRILHOH CHCTeMe, 3aHATOR BMHOIPAIHHKAME, OBOUHLIMA
H 3¢DHOBEIMH KYJbTYpPamu, Kos(duiuueHt cOpoca opocuTe/IbHBIX BOJ
i3 PA3MHYHAIX MACCHBAX H3MeHAETCSl B O0JbloM nuanasore. OGurnil
KO3(MpHLHEHT CTOKA, T. e. OTHOWelHe ofbeMa CTOKa K ofbeMYy Opo-
CHTeABHBIX BoI R atMochepHbix ccaakoB (#a ATM u upurox Marex
ropHeix pedek B TypxecTavckHil Marucrpaibhuiil KaHan), Ha pHCo-
BBIX CHCTeMaX OK#3aacHd pabHuM Kospduuredty cbpoca OpOCHTEIDL-

Hﬂ
1,6
L ]
‘ﬂ
1,2 A W)
0, 2.
o A &% 2o 4 ¢
A
° ‘T Al a TH
6.8 —t—°
2 3 1 02 A3
- o4 A5 X6
6.4 n7 §8 LS
7 0.4 0.8 1.2 16 20 Ap

Puec. 61. [padug coasn Moayasnmx xoshdrumenton soaozalopa ¢ Moavin-
EEMK KO3pOHLAEETAMHE CTOKA DasdnyqibX OPOCHTENBLHBIX CHCTCM.

HInKHEAOHCKa N OPOCHTCABIAR clicTeMa: | — LIckTpannRui MaccHBs, 2 — TuTuncEaf

MacoRs, & — CoMWHapakopckHi Maccwo, 4 — Bonpmoscknfl maceks, § — JlyGen-

vopckEll Maccks; § — [poAeTapcwa® DHCORAS OPOCRTEALMAR CHCTEMA: 7 — ADHCH-

TyYprecTaHCKax OPOCHTEABLMAR cacTeMa; § — KomakyMexkas QpoCHTeNLNaY CHOTeM::
8 — iPopranckal OPOCHTENLHaR cHETEM.

Heix BOA; Ha Apbice-Typkecranckom Maccepe W HukHenouckoil opo-
CHTEJIbHOH chcTeMe — Huxe ero Ha 20—40% u B cpeaneM 6B OKOJID
0,18.

AHaJOrnYHbic JaHHLe MOIYueHB! HA APYPHX OPOCHTENbHMX CH-
cremMax. Tax, no JanduM rHAPOMETPHYECKON CeTH, pacnoJoeHHofl
ia kosaaekTopax Pepranckoit opocHTeNBHON CHCTEMB, KoadhdHIHERTH
cbpoca OpOCHTENRHBEIX BOA ¢ JepofepeHBIX CHCTEM COCTABRJIAJM
0,28—0,32 B 1941—1951 rr. ¥ 0,46—0,51 B 1956—1966 rr. (ko3h-
QHIEHTLH CYMMapIoro CroKa HecKolnbKo HHxe). B nanHoMm cavuae
BO3pACcTaHHE ofbexa EOMVIEKTODHOrO CTOKA NMpOHCXOLHIC TI0 MEpE
PASBHTHA KONEKTOPHO-APEHAKHOH CeTH, T. €. COKPAUIEHHN KOJIH-
HECTEA 3aMKHVTHIX CeJIbCKOX03AHCTBEHHEIX noJeii. Ilo upapofepexsio
pexk Hapwia ¥ CrpaapeH 5TH KOMPDUINEHTH SHAYHTEIBHO MEHbLUe
(raba. 39) [30, 213, 222].

Ha nexoropuix opocutenshux cucremax Cesepiioro Kaskasa
Kos(xpuiuedrel cOipoca OPOCHTENBNHX Bol coctaBasor 0,21-—0,25
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Tadbauuwa 39

Beayunun eogosabopa ¥ cymmapuoro croma ¢ Pepranckoi

OPOCHTEABHOH CHCTEMBI

[TATHAETEA
19411946 | 1945—1951 | 15511956 | 19561461 | 19611866
BoaosaSop *, kM®
[pasoGepexse Haprna n Cup-| 2,24 2,26 2,01 2,86 3,12
JapbH
Jlepobepemse Flapwia a Crip- 9,57 G,00 9,33 11,75 13,07
IapbH
Hroro i1,81 11,26 11,84 14,61 16,19
Moayvaesnit rosdpduuweRT 0,89 0,86 0,90 1,11 1,23
CymMmaprLtii CTOK MO KOMAEKTOpaM, Em®
Tlpasobepexxne  Hapuna n 0,46 0,49 0,37 0,45 0,53
CrpaapbH
JlesoGepesne Hapsina # Ceip- 2,68 3,01 3,94 5,97 5,97
NapbH
Htoro 3,14 3,50 4,31 6,46 6,50
Monyavhnit kosddruuent 0,66 0,73 0,90 1,35 1,36
Koshdnurent ctoka (cfpoca) opocHTEALHKX BOJ
IlpasoGepexse Hapuua o 0,21 0,22 0,15 0,17 0,17
CuipaapbH
JleroGepesee Haprina i Cup- 0,28 0,32 0,42 1,51 0,46
napsi
Hrtoro 0,27 0,31 {,36 0,44 0,40

1 Ha pciy oponigeuy Ihomane skfafaeT b cpegHed 3a rof 2,66 xe* ocapkon (276 mm).
WOTOM THCAE Ha npasofepmkne 0,59 ku® (310 mM), in nenofepermne 9,07 ka? (260 s,

(Tepcro-Kymekan), 0,83—0,95 (Tlerpoecko-Anacracuebckan), 0,31
(Tyaepmecckas) (224, 2311. Ilo nanueid A. T. Habscosa, cymmap-
HEH CTOX C OPOCHTENBHBX CHCTEM I{up]rﬂsmt pasen 90% rponozaGopa.

Io pacyeram E. B. Bearuxo [46], cymmapHBi CToK ¢ pHCOBHIX
cucreM Cepeproro Kapxaza, Cpenueft Asuu, KasaxcraHa, [danehe-
ro BocToka 3a opocHTensHEIR nepuos cocraBager 30—69Y% Boposa-
Gopa. Takoro e MHenws Dpuiep:xupaerca B. B. 3afiues [891].

o pannbiv aMepHRancknx apropoe [303, 3101, cymmapumil cTok
¢ OTAEILHEX OPOCHTEABHEIX CHCTeM Koaebnercs or 35 (A/A cHeTeM,
3aHATHIX 3¢PHOBBIMH H TeXHHYECKHMH KyJbTypamu) go 75% Boio-
sabopa (A/s PHCOBHIX CHCTEM).

Cesisb BejiHuHH cyMMapnoro croka ¢ ofbemoM sofozadopa nas
PA3JHUHBIX OpOCHTEJILILIX cHereM (pHe. 61) noxkasweaer, 4To
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GCHOBHBIM (hakTOpoM (OPMIPOBAIIHA CTOKA C OpOLIHEMBIX 3CMEb
HBJAHCTCH DesaMukHa sofozadopa, KOTOpad B CBOIO QUYEPENb 3aBHCHT
oT pesKMa opoiuednsa, He MEHLIIYIO PONL HIPAIOT KOHCTPYKLHS U
cTelleHb OCHAILEUHOCTH OpPOCHTeALHOH cueTéMbl JpeHaKHO-KOLIeK-
TOPHUOH CEThI0, A TAKMKE PExHM CCTECTBEHHBIX aTMOC(EPEHX OCalKOB
H rCoMOp(OAOTHH, ONpPefesioliHe BeJHYHHY eCTEeCTBEeHHOTO noBepXx-
HOCTHOTO W TPYHTOBOIO CTOKA.

[lanfoapWHi cTOK HaOMIOAAETCH Ha PHCOBBIX ODOCHTENBHBIX CH-
CTeMax, @ TAKe T1a CHCTeMax, pacrnoJomeHHbIX B noHMmax pek. Ilpa-
YHIION STOro B NepBOM ciyuae ABJAKTCH 3aBhllleHHEI2 OPOCHTENbHBIE
HOPMBL B NPOTOUHOCTE YEKOB, @ BO BTOPOM — OOHJIBHEIE I'DYHTOBBIH
CTOK.

B ueqoM MOMKHO OTMETHTh, 4T0 KozbbuuxeHTs! chpoca OpoOCHTENb-
IBIX BOL H CYMMAPHOTO CTOKAa (3a Ce3oN) AMA OPOCHTEIBLHHX CHCTEM,
3AHATHIX SEPHOBRIMH, TeXHHYSCKUMH K WOPMOBEHIMH KYJAbTYypamH,
4 TaKMe oBollaMi ¥ cagamy, cocrapasor 0,2—0,6 (HumHik nperea-—
AMA CHCTEM, PACUOJI0MEHHBIX B CYXHMX JOMHHAX peK, Ha BOAoOpasie-
J1ax co caabeM TPYHTOBHIM CTOKOM, BEPXHHH — /15l NOHMEHHEIX
¢ OOWJBHBIM TPYHTOBHM CTOKOM). [Af pPHCOBBLIX CHCTEM OHH JIOCTH-
rawor 0,8—0,9. BHyTpHCes0oHHO® paclipeleNieHHe CTOKA BechMa He-
paBIOMEPHO.

4.2. Bausnne Opouiaemoz0 3emMiedesus H@ CHOK
12 BOOHBIE Gaaanc peunelx Gacceidnos

BausiHHe opolueHHs 3eMellb Ha CTOK M ero BHYTPHIofoBOe pac-
npeaedeHre, a TakKe Ha BOAHME OanaHc B uenoM GeccnopHo [83,
297, 259, 260]. Mspectio MHOMKECTEO cAy4aes, Korjga Heboubmiue
rophble pexkH NOJMHOCTRIY pa3fHpalTeda Ia opolieHHe H CTOK WX He
AOXOLAT A0 T/AaBHOH pexH.

Ha npyrux pexax HecMOTP# Ha LIHPOKO Pa3BHTOE opollieHHe ofbeM
roj0BOrO CTOKA NPAKTHYECKH He MeHfercd, XOTA NMPH 3TOM NPOHCRo-
JIMT CYIIECTBEHHOE BHYTPHIOAOBOE mepepacnpenenchue ero. Hasecrhul
H AP VIHe NPUMEpH!, KOTAa CTOK JaKe KPYNHBIX DEK Pe3KO YMeHbIIAaeTCA
B pe3yJabTaTe NPAMOro H3BATHA BOAH H3 pycila H nepebpockH ee
B aApyroil Oacceit.

Muorja crok pex noBbllIaeTcH BCAEACTBHe TlepeJpOCKH B HHX
(B o0BOIHWTe bHEIX ensAX) BoAbl H3 Apyrux Oaccefivoe. Hanpuwmep,
no Kapaxymckomy kaHany #3 p. AMylapkH H3HMAETCA CTOK QKOJO
200 m%e (B 1965—1966 rr. 156—178 w?/c). B p. Can B ofROAEHTENL-
HelX uUeddx cOpachisaerca M3 [lolcKoro MarucTpanbHOTO KaHalla
ok010 9 mM¥¢c (B BereTalHOHHBIH mepHod) H T. 1.

[lo sBonpocy H3ydedHHs M ADOrHo3a Hi3MeHeHHH pevYHoro cToKa
H BOIHOTO Dananca HMeeTCHd SHAYHTEABHOE KOJIHUSCTBO Hoc/aenosa-
Hui 130, 83, 84, 103, 213, 222, 303 ], onupawouuxca ofHYHO HAE aHa-
JIH3 PHIOB JMAHHBIX N0 CTOKY HJAM OCPefHeHHBIX XapaKTepHCTHK 3ie-
MEHTOB BOAHOTO 0aJaHCa, B TOM 4HCIe H jJaHHBIX Mo Eu;luaaﬁﬂpﬂm.
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[TonyuckHble BHEOAHW HepeAko GBIH NPOTHBOPCYHBBHIMH, 4TO OObLAC-
HAETCH HH3KHM KauecTROM MCXoiHON HHAOpPMALHE W B NMEpBYID oue-
pels AaHNLIX NO BO/03afopaM, HCHAPCHHIO W Ap. B cBaA3i ¢ 91uM 104
BHIABJAEHHS XapaKrepa BAHAHHH OpPOLIAEMOre 3eMJe1eJHA HA CTOK
M BOAKBIR GanaHc peuHwlx facceiiioB W paspaboTku 0GOCHOBAHNOrO
MeTolla TPOrHOo3a HX H3MCHeHHH HeoOXOAWMO H3YYaTh CACKHEIA
KOMMAEKC IPHPOAHBIX M MPOH3BOJICTEEHHO-TEXHHUCCKHX (AaKTOpOB.

Creneln, HSMEHENHR 9JeMeHTOB BOAHO-CO/EBOT0O Galancd CeJihbCKo-
X037 HCTECHHEIX Itovlel, @ TaKme BOJAHEIX PECYpPCOB Kaxk HeGOABUIMX,
TaK M KDPYNHBIX peudblXx OacceiiHOB ONpPENeNsAeTcA COOTHOWIEHHEM
SHEPTeTHYecKOro MoKasaTela TeppHTOpHH, Bhpamaiomeroca oOHYHO
palnaunoHnbM Gasanicom R, W BiarcofecredeiliocT® HWCnapsonled
MOBEP XHOCTH.

B pafioHax, B KOTOpPHX HaGawofaercs MNOJHOE COOTBETCTBHE HNH
npeBbiIleHHe YB/JAKHEHHA HaJl SHEPreTHUECKMMH DPeCypcaMi, HiMe-
HeHMe BOAHOrO Gajiasca peuHblXx GacceliHOB HMJH OTAENBHHEIX PErHo-
HOB 32 cyeT nepeGPOCKH CTOKa, OCVIIEHHA HJM opoueHus caao
BAHSAET Ha o6BEM BOAHRX pecypcoB. 2to Haubomee xapakTepHo
AAA 30HB H3OKMTOMHOTO W JOCTATOYMHOIO YBJAAMKHENH:.

B apuanoii 30He H 30lie HeJOCTATOYHOrC YBAAKHEHHA, TJe 3Hep-
reTHYeCKHEe PEeCcypPcH NPeBbIlaloT BeJHYHHY arMocdepHBIX OC2aKOB,
ABIAKILHXCH NPAKTHYECKH CJIHHCTBEHHHIM NPHPOAHBIM HCTOUIHKOM
paarcofecneyeHEs, opollelne BH3HIBAET pPe3KOe [OBLILEHHE HCTa-
peHusl M VEeJuueHHe Ge3BOIBPATIBHIX NMOTEpb BOJMBIX PeCYPCOB, YTO
DPHBOAKT K 3HAUMTESBHOMY HSMEHEHHI0 MX BEJHUHHDI.

Ipusegensble Bhile coolpameHna JaioT Juwb oflee npeacTap-
NelHe O podH 3HepreTHyeckKux (akTopoB M (akTOpOB €CTECTBEHHOIO
H MCKYCCTBEHHOTO YBJAXKHeHHS B npoiecce npecbpasoBaHufl pexnmMa
croka. Jlas Gojec AeTalbHOIO H3yvelus BoMpoca HeoOXoAnMO, ove-
BHAHO, PacCMOTPEThb BCHO COBOKYMHOCTE (PaxTOpoB BIaroo0OpoTa,
(GOPMEPYIOIHX TIPHPOIHYIO CPely, BHISIBHTH IMIABHBIE W3 HHX H Yyike
nocie 5Toro nepedTH K KOJMHUECTBEHHOH OLEellKe NOcJe/IcTBHH 0po-
INeHHH.

QopMupoBarHe BOANOro HaJaHca NPOHCXOANT B Mpollecce BJaro-
ofopora, B KOTOPOM MOMHO BHJeAHTH TPH BEAa [16, 2651: 1) naane-
TapHHil  aTMocepHO-KOHTHHEHTaAbHO-OKeaHHUuecKnil; 2) B cpene
arMocepa—noJCTHRAKIAA [ICBEPXHOCTh;, 3) B cpele 30Ha aspa-
UHA (H CONYTCTBYWMIHA €My TCMI0- H COJENepeHoc) —PaACTHTE BB
MOKPOB — NpH3eMHBIH cnoff armocdepr.

HMa paccMorpenns ofmeil cxeMbl Baaroofiopota (npuaomenue 1)
BHAEO, 4TO BCE BHALI B ToH HMAM HHOR Mepe cBAsans! MexNy colol
HEMOCPEACTBEHHO JHO0 uepes oTAeLHBE 3JeMeHTH. KocmuyecKHe
dakTopel, CoJNeuHast SHepTHA, BpalueRde 3em/H MOpPoXAAlT ABH-
JEeHHe BO3AYWINBEIX Mace Ha 3emae, o6ycloBAHBAIOT HX NMporpesanie
H yBiamHeHde. [focheanme daktopul ABIAOTCA BamHelIch CcocTap-
aflomed Baarcofopora atMocepa-—ioACTHAZIONIAA NOBEPXHOCTL,
KOTOPHIl B CBOK) OUepell. OKA3BIBART onpeneasioniee BosileilicTBHe Ha
BJiaro- H coaeolopoT B 30lie a3pallvu.
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OpouieHde oKasuiBaer Haufodbllee BAHSHHE Ha BAaarcobopor H
coJeofMeR B Cpe/ie 30Ha a9paulH — PACTHTEIbHLL NOKPOB — [IPH3CM-
ibifi ca0# atmocgepst. Odo colefCTBYeT NOBHILEHHIO BOAOTIOT e 1eR S
(CYyMMAPHOTO HCMApPeHUs) CEIbCROXO03ANCTBCHHBIX KYJLTYD, CHHIKe-
HHIO TeMIIeparypsl H TNOBHULEHHIO DBJIAXHOCTH BO3AYXAa H HOYBHL,
qTO cnocoGCTBYET H3MEeHeHHIo MHKpOKIHMaTa. PesyinTaThl SKcHepH-
MEHTAMAHBIX HOCIeL0BaHHI [0 3TOMY Bolpocy colepxarcAa B pado-
tax (259, 260, 262, 2651].

[Ip# nepemeilleHHH BO3LYLWIHBIX MaCC ¢ OpPOUIAEMOrO HOJAS Ha
leopollaeMbie  MPOCTPAliCTBa  METEOPOJOTHYECKHEe XapPAKTePHCTHKH
MuUKpoxauMata yie B 300—5H00 M or Kpasf opoliaeMoro noJs CHOBA
npHOOPETAIOT CBOHCTBA, NOJLOOHBIE TEM, KOTOPHIE HMEIOT MECTo Ha
Gorape 152, 260). Tlosromy HcilapeHue Ha rpaHHOEe OpOLIAEMOTO H
HEOPOLIACMOT0 MoJeill pe3ro ciMmaerca u yxe B 100—200 M ot xpas
OPOLIAEMOTO T0/TA CTAHOBHTCA TAKHM e, KakK Ha HeopollacMoM noJe
BEAJH OT OpPOLIAEMOro MAaCCHBA.

Takum ofpa3oM, HPH MO3AHYHOH CTPYKTYpe OpOoIUaeMBIX NJCLLa-
nef, T/ie opollaeMble Y4acTKA MepeMeKaloresa ¢ HeOpoUIaeMBIMH, H3Me-
HEHHS XapaKTepHCTHK NpH3eMHOro cjog arMocdepsl, B TOM 4YHCIe
M HCnmapeHusi, HOCAT JICKAJbHEIK XapakTep.

[lpu opoleHHH KPYNHBIX MACCUBOB, [O-BHAHMOMY, MOTYT HMETh
MecTo Gouee CYNIECTBEliHbE H3MEHEeHHst MeTeopOJOTHYECKHX YCHOBHi
B TpH3eMHOM C(J10€ arMocepsi, XoTophle CnocofCTBYIT HE TOJBKO
VAVYIIEH R MEKPOKIKMATA, HO, O4EBHIHO, H VMeHblIeHHE) HCMTapeHHA
(no cpasHexHK0 ¢ BETHUMHOH HCIAPEHHS MPH MO3AHYHOM OPOLUEHHH),

Bo Bcex cnyuaAax yxasaHnbe WsSMeHeHHs pPacnpocTpaHaioTcs
JqHLE Ha Heboabluofi npHseMHEl ¢jaofi arMochepbl, NOSTOMY Jdame
CcOBpeMeHHBle KpYINHBE opoilaeMbleé MAcCHBH MNOKAa He 0Ka3bIBAIOT
3aMeTHRIX H3MeHeHHH Ha TNaHeTapHble BO3NYILHBE NOTOKH,

Opoulenpe moJeil MOYTH BCErAA CONPOBOKIAETCA [NOBBIIIEHHEM
HHOHJILTPALUE BJIAard B MOYBY H JONOMHHTENBHHIM [HTAlHEM TPYH-
ToBEIX BOx. IlocjenHee B CBOIO ouepelb crmocofeTBYeT, ¢ GIHOM CTo-
POHBEl, BO3PACTAHHIO TPYHTOBOFO OTTOKA M (POPMHDOBAHMIO BO3BpAaT-
HHX BOJ, 4 C ApYrofi, — YCHJEHHIO MHTEBCHBHOCTH pacxoja rpyH-
TOBLIX BOJl B 30HY a3panmH ¥ MX ucnapernio. [lpu 9roM B caydae 3a-
COMIEHHBIX MOYBO-IPYHTOB H HOBHULEHHOH MAREPANH3ALHKH I'DYHTOBHIX
BOL YCHJHBaeTCs BHEOC coJefl B KopHeoSuTaeMbiil ¢/iofl A HA TOBEpX-
HOCTD.

O6a npouecca (HcMapeHHe ¢ CeIbCKOXO3AHCTBEHHHX [MOAEH M
HHWILTPAHA Ha NOMAX 4 B KaHalax) cKasppawT Haulolbllee BIHA-
HHe Ha mpeodpa3loBaHde BoAHoTo OanaHca W ofbeMa BOAHHIX pecyp-
COB TVIABHBEIM OGPA30M B CTOPOHY HX YMEHbIUeHHs; MeHee CYIIEeCTBEHHO
BAKAIT Takdue haxTopbl, XKaK HCNapeHHe C BOLOXPAlHAAIN H KaHa-
JIOB, pacxoj Brard Ha (opMHpoBaHHE YpoXKaa M mp.

3HAYHTCABHO H3MENSAIT CTOK ero peryJHpoBaHHE BOAOXpaHH-
axinaM# u nepeGpockr Bofbl Kanajami. O1Hako B 3TOM ciiyyae npe-
TEpneBacT KopeHHbIE H3MEHEHHA BHYTP HIOAOBOE pacnpele/enne CTOKA;
00TheM BOIHBX PCCYPCOR B JaHHOM C/Iyyae H3MeHseTCd Majlo.
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HeobxoapMo OTMETHTh, YTG CTPOHTEABCTBO KOMIEKTOPOE, OCy-
JIEHHE NOHMCHHHEX VUacTKOER <noco0CTBYIOT H3MeHeHHI) BOJHOIO
Gajarnca ¥, B 4acTNOCTH, CTOKa B CTOPOHY DO3pacTaHHA nocael-
Hero.

Taxum ofpazoM, H3MeHeHHe BOAHOro OanaHca @ TAKKE CTOKa H
KayecTBa BOMH B peuHblX OaccefiHax ¢ PA2BMTHIM OPOINIEHHEM IPOHC-
XOLHT Mod BOZJICHCTDMEM PAA2 HHOrJAa NpPOTHBONOJOMIEO HATpaBIeH-
HBIX nponeccos. B wadecine rdaBHEIX MOMHO BRASART: AONOAHHTE k-
Hot WCTAPEHHE ¢ OpomaeMblx 3eMesih (Ge3Bo3spaTHEE NOTEpPH),
BOZpaCTaHWe CTOKA 3a Cyer JpeHa:ka H (POPMHPOBAHFE RO3BpPAaTHBIX
BOJ, CHHXeHHe JelpPpOoH3BOJARTEJbHBIX 34Tpat BOALL 3d CHET YHHHTO-
MEeHHS BAar0aio6uBoft pACTHTENLIIOCTH, AKKYMYIAIMHA BOAL H COJeh
B 30HE a3pailny H mnp.

4.3. Bozspamunbie 800t ¢ OPOUAEMBLX 3EMEAL

E’]‘G’H C {II[]('_]I]TEEMI:&}: FeMenh, KAk MOoKa2ano BeILe, eCTh COBOKYI-
HEIIl OpoAYKT, 00pa3opallibil W3 uerbipeX HCTOYHHKOB: ApeHama
eCTECTBEHHABIX TP YHTOBBIX BOL, CTOKA aTMOCHEDHEX OCANKOR, JpeHaka
OpOoCHTENBHEX Dol (CPOPMHPOBABIUHXCA 38 CUeT HHJHALTPaNRH
OpPOCHTENIbHEX BOJA Ha MOJAAX ¥ B KaHaJAaX) H NMOBEPXHOCTHOTO CTOKA
OPOCHTENBHBIX BOA C OpowWaeMulXx mnosieil. BoaBpaTheiMH BORAMH -
MOXHO CYNTATH TOMBKO TY COCTABJMIOIYIO CTOKA C OpOlUaeMulX 3e-
wmeas 125, 43, 68, 126, 159, 200, 2601, koropar AoCTHTaeT BOAOTIPHEM-
HHK4 H MOMeT OBiTh MOBTOPHO HCMOJB30BAHA INH XO3AHCTBEHHBIX
ueneit. Taxol noAXol K OUEHKE BO3BPAaTHBIX BOJ NO3BOJiAeT 006CHO-
BaHHO ONpPELennTs Ko3(ppHUMEHT NOJe3sHOro HCNoJb30BaHHA BOAB H
cTenelb BO3OOHOBNAEMOCTH BGAMEIX peCcypcoB 3a CuerT RBO3BpaTa
YacTH CTOK4.

MayueHn:o BO3BPATHEIX BOA DOCBAIENO HEMANo HCCAEN0BaHMH
{30, 82, 87, 101, 213, 222, 260, 266, 290, 303, 310C).

Ilo sonpocy KoJRUecTEeHHON O KK BOSBPATHLIX BOA BCTPE4alorTcs
camblié MpOTHBOpeYuBLIE cBefienns. Tak, no mueuwio B. JI. Hyasua
[290 ], BosBpAaTHEE BOA ¢ opoliaemMuiX ZeMedb B (eprauckoil, 3epas-
wanckoi, UyHCcKON H APYTrHX MeMIopHbiX KOTJOBHHMAX COCTaBJIANOT
15--30% sonosaGopa. B. IT. Cpernuxui (222] nasn Pepransi oOnem
BOSBPATHBHIX BOA npHuuMaet paeBEM  43% BomosaGopa. llo
T. H. Arxapckoii [30], Bospparthne BoiW B Peprane COCTaBRABIOT
40% Bopozabopa.

JI. B. Ilynun-Bapkoeckuit [82, B3] oBnapysuid, 4To CTOK PEK
(B OacceliliaXx ¢ pasBMTHIM OpOIUeHWEM) HECMOTPA Ha BO3pacTaHHe
BOAO3400POB M3 HHX NPAXTHYECKM He MeHsercd. B jauHOM cayuae
IOTIYCKaeTCs, WTO BO3BPATHHIE BOAL NO ofbeMy paBiH BOI03alopy.
B To e BpemMs NpH COCTABJEHHH BOJOXO3AHCTBEHHHX 6ajancos
HEeKOTOPHX peK, HanpHmep, CrpiapbH B AMYAapLH B OLHOM CAy-
uae ofkeM BOBpATHEIX BoX nphrumMaerca 11—15% [68], a B apy-
rom — 50—60% Bogoszadopa 30, 213, 2141
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OuHOl M3 NPHIHH TAKOH PA3HOPEUHBOCTH B OUEHKE o0beMa BO3-
BPATHLIX BOX SBJfAETCA OTCYTCTBHe €/iHHoli Teophu uX (bopMupoBa-
HHH W 0B0CHOBAHHOTO NpHEMa HKOJHYECTBEHHOrO cnpele/icHH .
IlostoMy B KauecTBe XapaKTePHCTHKH BO3BPATHBIX BOJ YacTo INpH-
HMMaOT CTOK BOIH Mo Kostektopam [30, 87, 214, 226] u nake au-
HAMHYECKHE 3amackl! TPYNTOBHX BOI.

Bossparssle Boib COCTORT H3 ABYX COCTABJAAIONIAX: UPPHTALHOH-
HO-TIOBEPXHOCTHONR H HppurauHoino-rpyeToBodi. Heobxonumo wux
paccMaTpHBaThL pasgeipdo. OueBHANO, YTO DOBEPXHOCTHBLI CTOK
OPOCHTENLHEX BOJ JIOCTATOYHO HalexHo MoxeT GWITh onpeneeH T'HA-
pomerpryeckuM criocofoM. [laa storo oGopynyworcss THIpoOMeTpi-
YCCKHe CTBOPHL B Mecrax cOpoca H3JHIUKOB ODPOCHTERBHBIX BOJ
¢ opomaeMblx semeqb. IIpH OTCYTCTBHE THADOMETpHYECKHX HalmMio-
JieHHH NOBEpXHOCTHHI CTOK OPOCHTEJBHBIX BOJ MOMHO ONpeleliniTh
no gopmyane (123). Yro kacaercs MppErauMoHHO-rpyHTOBO! CocTab-
ARKICHIEH BO3IBPATHMX BOJL, TO OHa i€ NOALAETCH NMPAMOMY H3MEpEHUI0.
Ilpeanaralores ABa cnocoa ee onpenesenns. Ilepswil ocHoBan Ha
obuweM ypaBHEHHEH Bojnoro fajanca ¢ YYeroM axkKyMyJAUuR BJA4TH
HA TIOBEPXHOCTH, B 30HE aspalll H B BOJOHOCHOM cJoe. Bropoil
BRITEKAET H3 YpaBHEHKA BOAHOro 6anaHca BOLOHOCHOIO CJIoS € YHETOM
3/IeMeHTOB BaarcolmeHa B 3one aspaunu. B oboux cayuasx rpymro-
BAfi COCTaB/JAANWAA BO3IBPATHHX BOA ONpelefsieTcd MO pPa3HoOCTH
TPYHTOBOTC CTOKA (OTTOKA) BOABI € OPOIIAEMEIX TEPPHTOPHI B C TeX e
YYACTKOB B JIOOPOLIZeMBlil Nnepuol.

FpyHTOBMI CTOK ¢ opclaeMHX H HEOPOILAEMEIX YIOHEA NpH
Ag'= 0 MoXno onpeneanarb no GopMysaM, BHTEKalOIHEM M3 yDap-
HernHA (1):

APH HaJHYHH OPOUWeEeHHS

Vi X M T Y b Y onca Ve B Mg 3 AL (127)

rie
AU =AUy + AW + AU, + AU . (127,)
NpH OTCYTCTBHH OPOILEHHH
r=X Vo Yo o—Yi—E AU, (128)
rie
AU = AUr, - AW - AUZ, + AU o {128,)

3pesjloukamMi 0Go3navelibl 31eMeRTHE BOAROrO Gadanca ¢ Heopolae-
MBIX VIOIHHA.

! B cospesennol reApOJOrER Noj RENAMMYCCKHMH 2aNacaMi NOHHMAIOT eCcTect-
BeHHEE BOJHBIE PecyPChl NOJIEMINX BOA, T. €. O0TeM NONSCMHLIX BOA, XapaKkTepHayio-
UMl eCTCCTBEHIYI0 NPOMSBOAWTEABHOCTh BOROHOCHMX TOPHSONTOB D TOM paswepe,
B KOTOPOM 3a00p (OTTOK) DOAL K3 HHX KOMMCHCHRYEYTCH TOCTYNICHHEM B NHX BOJIW M3
ob1acreft narauns [275].
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Pasznocrs ypasuesnit (128) n (127) pasna rpyHTOBOH COCTABAHIO-
e %DSEPHTHHE BON, KOTOpyl B nocienyiomem Gyaem ofo3Ha-
YaTh

BV, ¥, (129)
Br=(X—X)+ (Yo o—Yn )+ (Va—¥a) +
+ (Vo e—Yn o) + (E'—E) + (AU — AU") 4 Q — Meg (130)
rie Q=M -+ Z, — pennuuda Boaosabopa Ha OpoOLIeHHE.

CyMmMapHEe BOZBpaTHHE Bojbl B, ¢ opoluiaeMoro KoHTypa onpene-
JAKTCA N0 YpPaBUEHHI

B.= (Yi—Y7) + M {131)
HIH

B¢=[:X—X‘}+(FHT[_F:T ﬂ]+{?;"—_rll}+
e (Yo o=V o)+ (E°—E)} + (AU—AU") +Q.  (132)

CoraacHo BTopoMy crocoGy, TPYHTOBas COCTABJARAMILAA BO3BpAT-
HbBIX BOL ONPEILICHAETCH 110 YpasHeHHIO

By =¥V wa (Al s — AU } o (¥, 2 —Faie)

4+ (K —K)4-(1—r), (133)

KOTOPOE MOJYYCHO TYTeM BHUHTAHHS YpaBHeHus BoAsore Oanasxca
BOJIOHOCHOTO CJ0R HeopowsaeMslx yroju# (npa Ag = 0)

— AU, =V, — Y —K -1 (134)
H32 }FPHEHEH‘HH AJ8 Toro #e CI0dA OpomaeMoro MaCCHEA
_'&Um:}’sl.r_rr““_ﬁ+f- (135}

B sToM cJyyae cyMMapHas BeJMYHIlA BO3BPATHHIX BOA Onpefc-
nsiercd 0o dopuyne

B.=B.+ M..= (ﬂUl-p—ﬂU:p} -+ (}rﬂ. P—F;, r) 1
~AK*—K) - (I =) + M. (136)
Dopumyar (130), (132), (133) r (136) conepxar pasHOCTH BeJINYHH
npHTOKA TPYHTOBHX, a topuyan (130) u (132) — noOBEpPXHOCTHEIX
BOJ HA OpOINAeMslil KOHTYp NPH OPOUIEHHH W B J00poliaeMblH NepHol,
KOTODHIE 3-34 OTCYTCTBHSA HHpOPMALHH He BCerJa YAaeTCa oNpelenTh
¢ IOCTATOYHON HRAEHKHOCTHI0 (0COGEHHO BelHUMHY Yo o — Y& o
B gacTtHOM cAydae, KOr/a BOIBPATHLIE BOjH ONpeAeaaoTes ¢ opolae-
MOT0o KOHTYpPA, OTPaKHYEHHOro B BEPXHEH HAcTH BO/OPA3E]oM, M
B CBS3H C 3THM BeJMUHHOH NPHTOKA NOBEPXHOCTHHIX H IPYHTOBHX BUA
MO#HO npeHefpeds, YKasaHHbLe (POPMY/B CYUIECTBEHHO YIPOWIAIOTCA
H 1Mo HUM MOMKHO ONpelensTs BO3BPATHHIE BOIE HA OCHOBE OOBIYHOH
IHAPOMETEOPONOTHYeCKOH RHQOPMAIlHH,
Ilpu OTCYTCTBEH OAHOCTOPOHHETO H3MEHEHHA KJAMMAaTHHYECKHX
YCI0BHIA 3a pacueTHBHlt nepuol (¢ MOMEHTa OpraHHu3amHH apoIneHHs)
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BEAHYHNBI NPHTOKA TPYHTUBHIX W NOBCPXHOCTHMIX B0 Ha KOHTYP
C NpHIeramnintHi TEPPHTDpHﬁ B ﬂ.ﬂﬂPDT_I.IﬂEMin:I NepHU/L K OpH U]}'DLLIEHHH
MOXHO TPHPABHATE ApPYr K Apyry VYV, .= Yo, Yoa.n=~ Y, .
B 3sroM cayuyae pekoMeHAayeMble QopMYasl 104 onpelesnelijd BO3Bpart-
HBIX BOA TAKHe [OAYYAT YNPOWEHHLIE B,

Hs ananusa npuselenHnx dopmya BHAHO, YTo GOPMHEpOBAHHE BO3~
BRATHHIX BOA 3ABHCHT OT MHOTHX eCTECTBCHHBIX U AlTpOUOTEHHB X tl:l-ﬂl{-
TODOB: BeJHUYHEH Bofo3abopa, 0e3Bo3BpaTHHX noreps £ — [*,
a Tax:Ke OT HIMEHEHUS aKKYMYASLUK BJArK B 30He aspauuy M BOO-
HOCHOM CJIoe, HH(PHALTPAUKOHHOTO NHTAHHN, TPYHTOBOIO MOANHTHI-
BaHHWA 3011l aspaudi, cToKka W arMochepnux ocankoe. HauGoaniwun#
BEAY1 B (GOpMHpOBaHMe RBO3BPATHHX BOJ AAKOT BeJWUHNIB BOJ03a-
Gopoe H Oe3po3BpaTHEE MOTEPH, onpeleasemule no pasnocru £ — E%,
Poiib 6e3B0o3BpAaTHRIX noTeps B dopMHUPOBaHHH BOSBPATHHIX DOJ|
Xopuluc BHLHA U3 aHaan3a Tabn. 40, B KoTopoH MpuBeIeHH Jaiibe
0 COOTHOLIEHHH BETHUYHH HCNapeHus ¢ pasidaubiX yroarii. Hanpuuep,
[PpH METHOPAILHH TYTFaHHBEIX 34pociel W NOHRM, HCDapeHHe C KOTOPhIX
BEIE, YeM C OpOollaeMelX RYJAbTYP (Hanpumep, XJon4YaTHHKA HJAH
prca), T. €. E > E* npu AU = AU*, X = X*, sennunHa BozBpars
HBIX BOJ MOMerT OBTh paBHa Bofio3aGopy, Ha 9TO HEONHOKPATHO VKa-
amBan ynuu-Bapropekuii [82, 83]. Ilpn MenHopauHH crenHwix M
NYCTHIHHEIX 3eMelb, Korja E = E¥, 1. e. 0Ge3Bo3BparHbie NOTEpH
BeNHKH, BO3BDATHHIE BOAE MOTYT GHITh OUeHb Majhl HJAH OTCYTCTBYIOT.

Tadauwua 40

BeaHdHMb CyMMAPHOTO WCRAPEHHR (MM) € DasaHuHbiX
CENbCKOXOIRHCTRCHPMX nodeit W yrogwi (E,) » ornomcnne wx
K cyMMaproMy HcmapeHHi ¢ xaonuaTerka (£x) n puca (&)
34 mepHoON BereTaliHH

CyMMapHOe HcndpeHre
- . E. B,
Hl" ﬂhTF P&, ¥Yroftba ﬂpl}lllﬂﬂ“ﬂ'ﬂ ! HCO [N B0 B O EI E'_
Mo | nove 3
XAOMuaTHHEK B00* 1300
Puc 800 —1200
Cononuax 100—200 0,16 0,15
{Jyctmuas  pacTaTeas- 130—230 0,20 0,19
NMOCTE
Jouepua 800—1300 | 300—300 0,42 0,40
Jepropnie 400—800 200400 0,32 0,30
Tyraw G0 1,7 1.6
Tpoctunk, xamwm 1 400 1,5 1,4

* la 2ACOMERHIEX FIOYRLX,

Ilpy rayGoxkoM 3aneraHMH TPYHTOBEIX BOML B NepBHIl nepHom
OCBOEHH: 3eMeNb (KOTJa HieT aKKYMYJALHA CFPYHTOBRIX BOL) NpH
M = 0 BO3BpaTHbie BOAW C OPOLIAEMEIX MNOMEH MOIYT OTCYTCTBO-
Bath. lanpHedumii MoiveM W nocaeayioman craGuausanus nogepx-

207



HOCTH TFPYHTOBHX BoAd GyAyT ClloCcO6CTBOBATL NOAB/CHHAIO BO3BpAT-
HHIX BOJ, 00BEM KOTOPHIX MOer OuTh paseH 00beMy KOJJIEKTOPHOrO
CTOKA.

[penmymecrso gopmya (133) u (136) nepex ypasHennamu (130)
¥ (132) coCrouT B TOM, 4TO C 1IOMOLLBIO NEPBHIX MOMHO OTNpele/uTh
BeJIHYHHY BO3BPATHEIX BOJ IIPH OTCYTCTBHH JIOPOrOCTOANLAX FH/IPOMET-
PHYECKHX M3MepeHHi NMpHTOKa opocHTelbHBIX BoA. IlpH sTOM moTpe-
Gyercst npopefeHHe AOCTATOUHO MNOJHEIX JH3HMETPHUECKHX HCC/EN0-
BaHkii, & Takmxe HabawJesuil 3a ypOBHAME TIpyNTOBHIX BOA.

Ilpn ucnonp3oBaHHk dopmya (180) u (132), a rakke (133) u
(136) pacyerHble HMHTEpBAaJLl BPeMEHH, 34 KOTOpBIE ONpPeAeNAITCH
peTHTHHLl BOIBPATHBIX BOJA MO STHEM YDPEBHEHHAM, N UCMKHEB GbITh
MeHbIlle MPOMEKYTKAa BpeMEHH, B TeueHHe KOTOpOro 3asepliaercs
nonasift HHKA ofopora BOAK Ha opollaemoM KoHType. OnbIT noxasai,
4T0 IAA HeaHa4dHTeABHEIX IO MJOLWAAH OPOIUAEMBIX MACCHBOB TaKHM
NPOMEXKYTKOM ABJAETCA Mecsll (B TeUEHHE MeCAla NOCTYNHBILASR Ha
MacCHB BOLA YCMeBAeT MCNApHTLCH MM YHATH 3a €ro npeiear), a jns
Kp VITHOTO OpOLIaeMoTo KOHTYpa — ToA.

BaxHyw podb B (OPMHPOBAHHH BO3BDATHHIX BOM Hrpaer pac-
MOJOMEHHE OPOCHTEABHBIX CHCTEM NO OTHOLIEHHIO K BOAONPHEMHHUKY
(0OLIGHO 3TO peKa, U3 KOTOPON ocyIecTB/IRercs Bojo3abop), a TaKmke
COOTHOUIEHHE mnJoajeii opoinaeMsX H HeOPOIIAeMBIX (REPESOKHBIX)
VIOAM#t Ha Maccusax, T. €. Ko>(phHuHeHT HCHOJNL30BAHHA 3EeMEeTb.
[1pH MosaHYHOM XapakTepe OpPOLEHHA H IHAYHTENbHOH VIANEeHHOCTH
OPOMIAEMOTO MacCHBa OT BOAONpPHEMHHKa O00JblIAf 4YacTh CTOKE,
4 MHOTJA M Bech CTOK Tepsercsl Ha McoapeHue (cmocolCTBYS 3aco-
JEHHIO MOYB) lIPH PACTEKaHHH HA HEOPOLUIAEMbIX YYacTKax H B mpo-
flecce nepeiBHKeHHH ero K BOZONPHEMHHRY.

Boaeimoe BaAHKe Ha (OPMHPOBAHHE BOSBPATHHEIX BOJ OKaskIBAET
COCTOAHHE ﬂ[‘ﬁD[‘:HTEﬂhIIDﬂ CHCTEMBE H TOPAIdOK BOAONOJABR30OBAHHE HA
Hefl, It PakTopel Npesie BCEro OTPAKATCA HA BEJIHUHHE aKKY-
MyasuHonsEsX wienos AU n AU, B ypasnenuax (130), (132), {(133)
u (136). B rauanbupiii nepHoa sKCngyaTallid OPOCHTENBHEIX CHCTEM,
0COBEHHO T1a ca4f0onNPOTOYHEX [104BO-TPVHTAX ¥ NPH OTCYTCTBHE Jipe-
naxa, Benuunsa AU, nocteneduo pacter. BrocaencTBHE ypoBelb
FPYHTOBEIX BOJ, KAK OTMEYANOCh, CTAGHAH3HPYETCA, POCT BEIHIHHBI
AU n AU, npexpanizercs, uTo MOXeET CnocoGCTBOBATh YRENHYEHHIO
RO3EPATILIX BOM.

B ciyyae HaJgHuMs JApPEeH4a B IIPOLECCE IKCOAYETAUHH OpocH-
TEMhHLIX CHCTEM NPOHCXOAHT pPeE3KOE CHHKEHHE YPOBHH TDYHTOBBIX
BOJ, T. €. cpafoTKa MX 3anacoB, cnocofCcTBylOIAs BPEMEHHOMY YBe-
JHHEHHIO DBO3EPaTHBIX BOJ.

M3 npusejesHoro TEOPeTHUECKOro aHajaK3a ycJIoBHH (opMmuposa-
HHA BO3BPAaTHHX BOJA BHIHO, YTO H4 NIPAKTHKE MOLYT BCTpPEUYaTbhC A
caMbie pasHooGpasHbe COYeTaHMA NPHPOLHBIX YC/IOBHH H KOHCTPYK-
MHH OpPOCHTENBIBX CHCTEM, H BEJHYHHA BO3BDATHHIX BOJ Ha TOM HJH
HHOM 0POINAEMOM MACCHBE WJH B pedHoM Oaccefine Momer GBITh Camoh
Pa3THYHOH B 33aBHCAMOCTH OT reoMop(oJorayecKidX, rHAporec.ory-
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YECKHX, MOYBEHHBIX, THAPOJOrO-KAHMATHYECKHX H JDPYrHX NpHpOa-
X YCJA0BHH, a Tak:ke ocobenHocTell NAanoB BOIONOAbIOBAHEA U 1T p.
Bamuyw poab B GOpMHPOBAHHH BO3BPATHHIX BOJ HTPAacT XapaxTep
MCMOIBIOBAHHA OPOCHTENBHEX BOJ BHYTPH CHCTEMBI, B YACTHOCTH,
[IOBTOPHOE HCMOJABL30BAHKE HX A NOJHBA HHMKEDACTIONOKEHHBIX
noaed.

Aas onenkd o6meMa ROBPATHHX BOA ¢ KDPYIIOTO OpOLIAEMOro
pCrHona maW peuHoro Gacceiina ¢ pasBuTHM OpoLICHHEM HeoOXONMMO
ONpeleHTh HX Ha OTASABHBIX OPOLUABMEIX CHCTEMAX W 3aTeM ¢ mo-
MOILI pafOHMPOBEHHA OUEHHTb CPEANeB3BEIUEHHYIO 10 NAOULAAN
BETEYHHY BO3BpATiLiX BoA. HanpaeneHune NBHIKEHHA BO3BPATHBIX BOJ,
W MECTO MOCTYIIEHHS HX B PYCJAO PEKH YCTAHABJMBACTCS ¢ NOMOUIBIO
FHAPOTEOJOTHYECKHK Paspes’oB No HanpasJIeHHIO NOA3eMHOT0 NOTOKA.

[Npu wsyuenny BO3BPATHBIX BOJ 3KCNEpPHMEHTaNAbHElE BojHoGANaH-
COBHIE YYACTKH, HAOJIOLATEAbHKE MYHKTH H YCTAHOBKE Da3MeLlatorcs
1ia MECTHOCTH C TAKHM pacueToM, uToOb OGECeUHTh OJHOBPEMEHHOC
NOJIYUEHHE MATEPHANOB JJIA BHISIBIENHHA CYUHOCTH NPOLEccos B Aall-
HOIt TOUKE HIH Ha CeNbCKOXO3AHCTBEHHOM NOJe H 715 M3YUeliHd H3Me-
HCHHHA 3THX NPOLECCOB HA SHAYHTEABHBIX TEPPHTOPHAX H MAacCHBAX.
YKazauuul NpMHUMA pasMeleHus HaO/0JaTe bHBX O0BEKTOB W
0OOPYNDBAHIS CNOCOOCTBYET paspaloTKe pACHeTHRIX METOJ0B Omnpe-
JCACHHA HEKOTOPHIX BAXKHEHIIMX XAPAKTePHCTHK BOAHOrO, TEMJ0BOTO
1 coteporo GanaHca 113 OTASAbHLIX Y9aCcTKaX HaH CeIBCKOX03ARCTBEH-
NBlX OOMAX H HHTEDUOAAUHH NOJAYUEeHHBIX Pe3yJaBTaTol no TEppH-
TODHH.

Ha puc. 62 B kavecTBe npHMepa NpPHBOAHMTCHA CXEMa pasMelne-
niA npubopor, cGopynoBanHA M o6BEKTOB Habawomennit ua Crapo-
NKAHCKOM BOANODANAHCOBOM YYaCTKE, PACHONOKEHHOM B CcpetHeii
yacTH ATM. Crok ¢ aroro maccisa yUHTHIBAJACS Ha BCEX KOJNEKTOPAX,
HPHTOK OUPEASAAaCH Mo AAHALIM 3KCNJIYaTALHOHHOH THjpOMETpPHH.

B meioMm Ha opocurtessnoft cetn ATM B nepuoa HecnenoBaumil
(1967—1970 rr.) pefictBoBano Gosee 200 ruAporeoJOryyecKHX CKBA-
HHH, 15 0CajKOMEPHBIX MYHKTOB, ¢Bhe 20 NVHKTOB onpegeieH:s
BAAT03anacoB B mouse, O HCHAPHTEABHBIX NYHKTOB, B TOM YHCJE
OflHa Ten.100anancoeBad YCTaHOBKa, GONBUIOE KOJAHYECTBO MNYHKTOB
orGopa oGpasues npob nouswl W BOAL HA XHUMHUYECKHHl aBaaw3 w Jp.

Ananornuso pacnpefeneHsl NyHKTH HaGaolexudt u ofiopyioBa-
IHA HA ApYrux opomaemux MaccHeax (Tanmacckuit, K3awnnkyMmckuii,
Horo3onoToBckui), HA KOTOPHX ONpPEleIsnuch BO3BPATHBE BOJLL.

Merojnka THAPONOrHYECKHX, TrHAPOreOJOrHYECKHX, arpome-
TCOPOTOTHUECKHX, TenaofanaHcoBLIX H APYTHX HaGMONenHil, onH-
carde npHMeHgeMBIX NpHGOPOB H o6OpVAOBAHKS IDHBELEHH B IJ1ase |,
a raxxe B MeronuuecKMX vkasanmuax [1541].

Ha puc. 63, 64, 65 npuseiednl Kpusnle 0GECNCUERHOCTH H pac-
NPeIeTeHRs BJAT034NAC0B M CYMMADHOTO HCMapeHHsi, NoJyYeHHbe
13 PA3JIHYHBIX SKCNEDHMeHTaJBHEIX VUaCcTKAaX.

Kostppruunenrel BnarozanmacoB coctasasior 0,12—0,30, nena-
perust — 0,16, AnajorHuHuie JaHHBE MOJVUEHK 1O OCTATbHBIM
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Puc. 62. Cxema pacnodoicsns ofneKTos satnopenni, npubopop ¥ ofopyaosania
Ha CrapoMKaHcKOM BojHoOanaHcomoM yvactke ATM,

! — pucnpemennieds; 2 — KQANEKTOR, 4 — CMOTpONAR FHEAPGCONOrHIcCcKA CRoawmPAla o
NYIRET OT00pa Hpod rpyuroBEx BOA Ha XEMOYCCKHR AUANH3: § — CKBa¥HHE BepTHREAALHOMD
.,‘.'I;]:IE'}IiI}Eﬂ: 5 — FI}"IIHT EHFQRENEHHH BIMATQO3/MHNCOR B 3O0HE ﬁ&pa[[}!l{r XNMiiqQEcKhE H n-l}_.,".'l.Tﬂ,‘.l-q'lHEH-
RecKHX ¢uoficTe NOUE; § — UYHKT denonoruyeckdy palmopensfl; 7 — nywrr valawienkd 33
HenapeHHes © WOLHOR BOBEPXHCCTE B NOJAYNHOUpYHesuoi (8 BogY) BAaro 0GHE0l pacTHTCAR-
HOCTH b KakanaX; 8 — TennolalaHcoBan YOTAHOERKS; § — MeTeOCTUHUNA, j§ — OCalKOoMe LR
RYAKT; JJ — THAPOMETPHYECKHA CTuOp Ha KaHala¥ ¥ KONAeKTopaX B nVaxr oT0opa npel poms
Ha XEMWdecKnl ananya; F& — nynkT nabamgesnd 2a sudRactpanuell; fJ — NyHEKT Mo onurydok
NpOMMEBKE SACOAEHHEX NMOYE, /4 — BOJOMepHEHR DoCT Ha . CHpRaphs H 03, YYVIIKaKYAb;
15 = RHIEMETPHMECKIR YOTEHOMKE! J& -- I'PAHHUA OpOLIASMOre MACCHDA; /7 — ONMTUOS BoJe
Mz dd; I8 — YcTanobha Ao onpeIcAcHHD BOIOOTHAUE TOUB0-TRYRATOR, KANMHAINAPEME cRoiicTe
H CKOPOCTH MepesBHsedEa colefl n 20He aspauiu; /& — nouneHARA paspes; 20 — OYUHT 0T-
Gope npod npusi opd coaepncl cremue; 2/ — pacHnb.




Puc. 63. Kpneste oGecneeniocTs Baa-
rozafnacon o caoe mosse 0—I00 cm,
CLeMEH TNpOM3IBOIHAHCE B KOHLE
centalps — wavane oxradpa 1969 r.
f — Apuics-Typrecrauckal QpocHTeAb-
a5 cHCTeMa l'n ma 31, G'y = 0,30, chﬂl
sx |0 ml}; 2 — KauaxyMcEasa oOpocH-
TEABHUA CHCTEMS |:n=ﬂ'3. C_ = 0,27,
Ttr} = Z83 MY d — Tasaccxan opo-
CUTEALHAR CHCTCMA {n - Gl E-'u == (0,12,

Wﬂp w= 27h HH}.
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Pac, 64, Kpuewme pacupefenesHA BJA&r03anacoB B CJI0E MOHMBH

0—100 M.

I — Aphch-TYPRECTAHCKAR OPOCHTENEAAA cHOTEMa ! J — KILKYMCEaR OPoCH-
TCALHEA CHCTCMA! J — TadaccKay OpOCHTETbIAR CHCTema.

£ M il
soopy, @) 2 )
10}

4001

- s

8
&
3001 S ) ¥
2
g

Gy R SO G PR AN O S SR (N |

3
I I e

| |
C 20 47 £0 80 P 280 300 340

JE0

420

G800 F mm

Puc. 85, Kpupsie ofecnevennoctd (g) B pacnpefenenss (5] MECAYHHIX BEJHYHH CYM-
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gMeMenT#M BOLHOTO HaNaHea ANl OCHOBHEIX DACUCTIILIX 1€PHOICE. JTH
J4HHEIE HCNOJB30BANHCh, COTAache ypaeHenuwo (10,), ans onpegene-
MAf  CPEAHCB3BCIIENHLIX BeJHYMH 3JEMEHTOB BoAHOTO GalaHca.

Apucecbr-TyprkecTaHcKkH#i opomaeMumi Mac-
¢ H B DACNOJOMEH HA MOKOMONOKATIIOH paBHHHE MEMLY npea-
FOPBLAMH KOr0-3203ANLX CKJIOHOR XpeGta Kaparay v aonunofi p. Cep-
LaphH.

OpocMTelbHaA CHCYEMA COCTOHT K3 Bofo3aloupHOTO V3na 1a
p. AphHCL, MArucCTpanbHRX Kawanoe, Byrysnckoro BOJAOX paHHIIELLA
H MaCCHBOB OpPOLIENHA,

TyprecraHckuH MarHCTpAJdbHEIH KaHah Oeper nauaao W3 Byrvae-
CKOI'o BOJlOXpanuAuina, AauHa ero 140 xM, pacxoll B ronoBHoM yua-
cike 45 m¥%c. [1a cBoeM NYyTH KaHal HEPECEKART MUOTOYHCAEHHLIe
BOAOTOKH, CTEKAIOUNE ¢ I0ro-3anafAleX cKaoHoB rop Kapartay, B ToM
yucjae pexn Hand, Apricranau, Mrancy, Hara u Kapauuk. OtH pexu
qacTu4ao cOpackiBaioT cBof CTOK B KaHal.

I3 noaoce, npuaerawimed ¥ TypPReCTAHCKOMY KaHATY, OTJCKEHH A
C NOBEPXHOCTH AHTOJIOTHYECKH TPOACTABASHL HefOJLIIHM 110 MOLW-
HocTH (0,5--2,5 M) uéxmoM NErKWX W OTYACTH CpelHHX IbLIEBaThIX
ACCCOBHAHBIX CYTAHHKOB. llog JA€CCOBHAHBIMH CYTAMHKAMH 30€ChH
32J€raeT TOMIA NeCYaHO-TPaBHRHO-IANeYHHKOBHIX OTJCHEHHN MOLLL-
HocThio 15—20 M.

[Mnomank opowaeMpx semMelhb, «HOARSMIEHHLIX? K MaTHCTPATbHOMY
Kanany no cectosuuio Ha 1970 r., cocrapasana 53,2 teie. ra. Ha storo
KOJAHYECTB2 B CE&ALCKOXO3AHCTBEHHOM NPOH3IBOACTBE OLLTO NCTIONK-
30BaHO 45,2 tmic. ra.

OcHoBHaA ceibcKoxoaglicTBenuasn Kynstypa Apsick-TyprecTan-
CKOTO MaccHBa — XJon4aTHHK. Ha oTnensHex yuacTKax wMaccuea
NOCTPOEHA KOANERTOpHO-ApeHamHasd cere. Becs opowaemuiii Mac-
CHB PAcNoJIOMKeH Ha 3HayuTenabhoM (40—50 Kv) paccTodarny ot p. Celp-
LApBH. !

Copoc M3MHUWIHHX OPOCHTENLHHIX, 4 TAKME OTBOJN JpPEHAMKHHY B
C MacCHBa NMPOH3IRONMTCA MO KoJANeKTOpam. JleficTBYIOUHEMH KOonaeK-
TopaMu aBasiorca: Yaauw, Becrorafl, Mxancy, Ne 4 u Ne 5 n Yara.
Boja no muM cOpachiBaerTcsl riaBkLiM ofpasoM B UyHKaKyIbCKyO
BNAAMITY.

CBASh NOBEPXHOCTHRIX BoJ YUvwkaxyabckol Bnaguusl ¢ p. Cuip-
JApLA OCYLWECTBAACTCS Mo APCBHEMY pycay p. Byryub B nabonounblit
nepuofl mMHorosoanwx Jger (1969 r.).

Ananns rtHaporeoJornveckoro paspesa (2661 nokaswiBaer, wuro
FPYHTOBRIE BOILL B PASHRIX YaCTAX MOTOKa CBA3EAHLI C PasJHYHALIMH
JUTONOrO-reHETHYECKHMA  KOMITEKCaME  OTACHERIH, XapaKTepH-
3YIOIHXCH CAOMHBM B3aHMOOTHOIIEHMEM M pe3Koil dauuanbHoil H3-
MEIHBOCTEID. HepazpuBHOCTE NMOBEPXHOCTH TPYHTOBHX BOJ YKa-
3LIBAET Hd HAAHYHE THAPABAHYECKH €IHHOr0 BOJAOHOCHOIO IOPH3CHTA
B STHX OTJOMEHHAX.

B npenenax Uyumakyneckoll BnajMHue # NpasobepesKHOH uacty
Joannel Ceplapbd  ASJHBHANBHO-NPOMIOBHANBHEC OTJAOMKEHHA me-

212



PEKPBLIBATCA COHPEMENHRIMH AMMIOBHaABHEIMY OTLOMKeHHAMH. Bo-
NOHOCHBI OPH3OHT BCKpLBaercs Ha raybHue 5—6 M B MeaKosep-
NHCTHIX FECKaX ¥ CYNecsax ¢ TOHKWMH NPOCAOSAMH H JIHH3AMH CYIJIHH-
KOB M CAHH. MowHOCTh BOAOHOCHOTO TOpH3cHTaA 31ech 20—25 M.
Kposme TPaH3ATHOrO IIPHTOKa TPYHTORHX BOJ[ CO CTOPOHE MPEAro-
PHil B MUT4HHM HX 4KTHBHOE YYacTHE NPHHUMAT BOAsl p. Ceip-
Japeu. GEABTPAUMOHHLIE OTTOK PEYHLIX BOA ACCTHraeT MAKCHMab-
IiBIX PasMEpOB B MNCPHOA MOJ0BOjBH, KOTHA HabaIofaeTca TNoJcroe
nAdeHHe MOBePXHOCTH TPVHTOBOTO MNoToKa 0T pekd., HerayGoxoe
jaferaHie YpOBHA TPVHTOBHIX BOX CMOCOOCTBYET MHTEHCHBHOMY HX
uCTiapeHyio, B pesynkTare uero TIPYHTOBLE BOJBL  NpHOOpeTaioT
XAOPHAHO-CYJIb(aTILI KAJLIHEBO-MATHHEBHE COCTAB ¢ MHUHepanu-
aaunel 40 4,6 r/a. MecTaMi rpyHIOBLE BOAK OTJIHYATCS MEXIIACTO-
LM XAPEKTEPOM 3aJeramuss ¢ MECTHBLIMH Jranopam go 6—7 M.

Pexa Cripaapesi Ha pPacCMaTPHBA€MOM YYiaCcTKe He ABJAETCA Ape-
Holi, a, HaoDOPOT, TIHTAET FPYHTOBLIE BOjIR. Takas KapruHa DIAaMMO-
CBA3H PEYHLIX BOJ C I'DYHTOERIMI Hal AN aeTed Ha BCEM NMPOTSIHEHHNH
p. Coppapen wmxe UYapnapuwckoro sojoxpaduanimia [69].

O6muit paspes NOBCPXHOCTH TPYHTOBONQ DOTOKA, K IOHHIKEHHOH
YACTH KOTOpOH npHypoueHa HVUIKaKYJAhCKAR BOAJHHEA, NO3BOJAET
OUEHHTL THADOTEOJOrHUYECKOE 3HAYCHHE nocjaefnedl Kak 30HH pas-
FPY2KY TPYHTOBLIX BOJA C NOCIENYIOUIHM HX PACXONOM HA HCIADEHHE
H TIOA3EMHBH OTTOK.

ITogpoSume cbepenss o YYUIKAKYALCKOH BTaJLHHE, caysamen
noNOTpHEMHEKOM cGpocHels Bojg ¢ ATM, npupeienid B pafotax
1188, 266 ).

KapMJAKYMCKa® OoOpocHTEeAbHAas CcHCTEMAa pac-
nojaoxkena Ha gesom Gepery p. Cuipfaps¥ B 3allHMaeT Y3KVio, [BuITA-
HYTYIO ¢ 10Ta Ha ceBep JOJHPY 3TOH PeKH J0 NecKoB KHShITKYM.

Ocpoediie MacCHBa Mo pHcocesHHWe Hauanock B 1965 r. ¢ BROfOM
r crpoit YappapuHckoro Bojoxpanunimia Ha p. Cripaapoe.

KsuAKYMCKHE MarMCTpAnbHBI KaHaJ pacilofioxen Ha BTOPOf
reppace ACJAHHH . CHpaapLi; MPONycKHas Cnoco0OHOCTE TOJMOBHOTO
yuacTka kauana 200 m3c. OpowaeMpl#t MAaCCHB NMPAKTHYECKH HEMO-
CPEACTBEHHO NPHMBIKAET K TOHME pEKM.

: OpocnreabBan cucremMa o0opyAoBaHa KOJNEKTOPHO-APeHaMHON
cerpto, cOpachiBaoiedi HAMHLIKH OPOCHTeNRHKX Bog B P. Celpaapes.
BoaouocHulit c0l CI0MeH MENKO2epHHCTHIM MaTepHaaoM (MOIMHOCTh
cqost o 50 M), NPHKPHITEIM CBEPXY CYIAHHHCTHIMH OT/ACKEHHAMH
MOLIHOCTEBIO A0 3 M. ¥YDOBEHb I'PYHTOBLIX BOA /0 OpOUICHHA O Ha-
npaBleH OT DPEKH B cropony nycreny Kuspuakym [266].

Opoienne moaedl cnocobersyver ofpa3oBaHu0 Ce30HHBIX OYrpoB
FPYHTOBLIX BOJ, KOTOPHE BINOCAEICTBHH PACTEKANOTCS B DasfgHYIIbe
CTOPOKH, B TOM YHCJAe yacTHYHO K B . Crpaapsio.

[Tocae BBojAa B CTPOH OPOCHTE/NBLHOH CHCTEME! HA BePXHHX Teppa-
¢ax CTa’dd KYJALTHEHPOBATBCH CEALCKOXO3RACTEEHHEE KYABTYPLI
pHC, JlouepHs, Gaxuepste, Kykypysa n ap. Ilpodunupyromen Kyab-
Typoli Ha CHCTeME SBJAETCHA PHC.
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TanaccKas OpoCHTEeNbNAH CHCTEMA pacno-
jokena B mexaypeuse Tanac—Acca.

OpocnTesbHas CHCTeMa HewnmeHeproro tuna. IlpakTHueckn Bee
3eMJIM, «NOJBEIICHHBEe» K MHOTOYACHEHHBIM KaHaiam CHCTeMBl, AB-
aniotes  crapoopornaeMevi. [Ipodmanpylollke KyabTypel — caxap-
nas ceekaa M 3eprospe. O6uwas niomais opowenks 117 698 ra.
KomaeKTopHo-IpeHakuan ceTh 1a CHCTEME, KaK NPaBHAD, OTCYTCTBYET,
Il H3JHLIKH OPOCHTENbHLIX BOJl COPACHIBAIOTCA B Kapacy H.IH MecTHHIE
NOHHIKEHHsA, 06pasys 2auacTVio MEepCyB/aXKHEHHBIE YHaCTKH.

[Mepepit pofoHOCHEI TOPHSOKT NPHYPOUEH K BEPXHEYETBEPTHUHO-
COBPeMEHHBIM 2AMI0RHANLHEM OTA0KeH AM. BogopMenaioniine nopojst
(BaJ YHHO-TaJeUNHKOBLIH MaTephas, MecKW, rpapuif, raabka) MOIL-
HocThio 45—100 M mepeKpeiTEl € MOBEPXHOCTH MECHAHO-TVIHHHCTEIM
naantom MomHocThio oT 0,5—1,0 no B—9 m([266].

Cefi3b I'PYHTOBHX BOJ € NOBEPXHOCTHBIMH Bojamu pek Tajac
W Acca pasaKyHa Ha pasHLIX yuactkax WX revends. Ilo naHAbM
MyionkyMCcKOl I'HIPOTeOJIOTHYECKON MapTHH, ApPH BHIXOAE H3 TOp
Hu}:e.-srfraj.r no ¢. Yukyprau p. Tamac tepser na puanrpanuio 10—
15 wm%c. ‘

Or c. Yukyprad jo n. Kswit-Ilexxan naGiaiogaerca BeIKAHHHBA-
HHE TPYHTOBHIX BOJ B BHAe pojHMKoB, nuranomux p. Tanac. Bemu-
yHHa NKTaMMs Ha jaHHoM ydactke papHa 0,7 mM%c¢, a or n. Kawui-
JlexkaH 10 KeNesHOJOpOIKHOTO MOCTa peka noayuaer eme 4 m*/c
34 CUeT POAHMKOB, CTEKAIOMHX ¢ GOPTOB AOJHHBL

Cepepree, ot r. Jxkam6yn no c. Muxafiioska, Haba0aeTeA BTO-
DaA 30HA BLIKJTHHWBAHWA rPYHTOBRIX BOJ B BHLe POJHHKOB, KOTOpHIE
00pa3ViOT MIOTOYHCJEHHBE pEXH THNA Kapacy. DBhxawHHBaHHe
[PVHTOBHIX BOJ B BHJE HCTOYHMKOB OOBACHRETCSH CYKEHHEM JOJIWHEL
p. Tamac Mexay ropamu YiekedH-Bypyaray u Kum-Bypyaray H
VMEHBIUEHHEM MOMIHOCTH BOAOHOCHOro ropusowta. Ha nannom
yyacTke p. Tanac sBARETCA JPEHOH, noayyas AONONHHTENLHOE MHTA-
HHE OT POJAHHKOB W peK THIA Kapacy.

CepepHee ¢. MpxailJloBKa IPYHTOBBIE BObI HCMBITHIBACT BTOPHY-
HOE NOTpYy#eHHe, KOTOPOe BHI3BANO PE3KHM YBeJHUCHHEM LWHPHMNLI
AOJHHB H VBEJHYEHHEM MOUIHOCTH TpPaBHHHO-TAJEYHHKOBHIX OT/O-
HEHHI.

Ha 4-xunomerpoBoMm ydacrke or c. MuxailaoBxa DHH3 no Teye-
HHIO BO BpEMs NABOAKA peKa Tepser Ha duasTpaumio Goaee 9 m¥/c.

Cepepree ¢. BylenoBku OTMEHaeTCR TPEThA 30HA BHIK/AMIHBAHHA
FPYHTOBBIX BOJA B BHAE DOANHKOB, (GOpMHPYIOUMX Kapacy. B rikan-
HHBAIHE TPYHIOBHIX BOJ B BHJE POAHHKOD 00LAcHAETCS (QallManbHON
H3MEHUHBOCTBIO NOPOR, KOTOpas BHpamaercss B SaMeéHe rpaBHHHO-
rajeqHHKOBLX OTNOMEHHH CYIecAMH H CYT/IHHKaMH H yMEHbUIEHHEM
MOLLHOCTH BOAOHOCHOTO TOPH30HTA.

Peka Acca B OCHOBHOM MHT#ET TPYHTOBLIE Bojwl u Ia 10-kuaome-
TPOBOM YuacTKe Tepser Ha (mabTpaumw 3,5 mYc.

s BEIIECKA3IAHHOrO MOJKHO CRENATH BHBOI, YTO B3alMofedcTEHE
PYHTOBLIX BOX C TMOBEPXHOCIHBIMH HOCHT CHOKHBIE XapaxTep.
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Pexa Tanac Ha yuacrke or rop Kuprmackoro xpefra fo neckop
MYIOHKYM HMEET TDH 200ib JAPEHHPOBAHHA H jBE 30HB GHILTPALKE
MPYHTOBRIX BOJ, KOTOpPWE OGYCAOBJEHB FEOJOTHUYECKHM CTPORHHEM
AQIHIILL PEKH H HIMCHUHBOCTBH) MEXAHHWYECKOrQ COCTaBa BOJIOBME-
IAKWEY  [10DOJL,

Tanacckwit paBHHNNLIA pafoH — 310 BepXHUil oTaea npeurop-
HoH UAKJ0RHON paBHHHBL ['OCHOACTBYIOMHAMH MOUYBAMH 310Ch §B-
AROTCH  OOBKHOBEHHE® CEpPO3EMbl M JYTOBO-CEPOIEMHLIE MOUYREL

HososonoToBcku i opoIlaeMuH MacCHEB
ofinel naomwaasio 6850 ra pacnoaoxen B HukHeR wactH Huknenou-
CKOH opocHTeAIbHOI cucTemul. Ha naHHoM MaccHBe HMEeTCS TpH KO-
Aekropa: cesephbii, faunol 10,8 wM, wxHBIE — 2,96 kM, nentpadn-
nai — 13,3 kM. O0lan npoTsKeHHOCTE JPeHKHO-KOMeKTOPHOH
it eGpocHoN cerd cocrasaser 81 k.

[HorozcaoToBekuil opowaeMLlit MACCHB PACTONOMKEN Ha NepBoii
H Bropoit nagnofivenuplx Teppacax p. Moxwa. B npenenax paccMarpu-
BACMOFO MACCHBA pAa3HOCTL OTMETOK [MOBEPXHOCTH 3eMJH  KoJjesd-
qerca ot 4 10 18 m.

JluToNOrHYECKHH pazpes HaNofAMEHHOH Teppachl NpeaCTaB/iCH
ABYMA OCHOEHBIMH PAsSHOBHIHOCTAMH NOPOA: CYTIHHKAMH H HECKaMMH.
(0 nopepxHOCTH 3ajeraer 8-MeTposkH CJOH CYIMIMHKA, NOJA KOTODHIM
3aJeraeT NecYaHas TOAULA MONFOCTLI0 OO0 BOMOYNOpa Okogo 25 M.
o mauasa OpoleHHA TPYHTOBHE BOALL Hd PacCMATPHBACMON Tep-
PHTOPHH 3aJeTaJM B necyaHol Toame Ha rayOune 5—I10 M u
Gonee.

Beox B skcnayaraumio Iwknegonckoli opocHTeAbHOH CHCTEMH
B [952 r., xaK oTMeyajsoch, NPHBEN K MOABLEMY YPOBHEH IpPYHTOBBIX
BOA, KOTOPHIC K MOMEHTY CTPOMTENLCTBA KOJLIEKTODHO-ApPeHaKHOMN
ceth (1964 r.) nocTHryiH B cpensem 15—20 M OT noBEpXHOCTH.

PaceMoTpuM HEKOTOPRIE DPE3V/ALTATE ONPEIEIeHHA BO3BPaTHHX
BOM 110 npenaaraeMeiM gopMmynaM. JIns cpaBHeHHA NPHBENEHEBl TaKMKe
BeJHYHHBL HPPHIAIHOHHOH COCTABASIONIEH CTOKa ¢ OPOLIACMEIX MoJel
H MacCHBOB, ONpeleNeHHEIX METOAOM BOAHOro GadaHca,

B TaGn. 4] npeactaBiedh TOJOBEE BEMHYMHE BO3BPATHLIX RBOL,
HPPUFALHOHHOH COCTaB/AAIOUIER CTOKE C OpOIU2EeMEX nojaeil u maec-
CHBOB, a TaK¥e pofo3abopa B TOJ0BE MalACTPAJBHHIX KaHAaloB H
- HOAOMOJAYH Ha noas, KOAMPHUHEeHTH CrokaA H BOIBPATHLIX BOI.
ITH JlaHHbe onpepededsl apropem coemectno ¢ I I Jlesuenko
[260, 2661. Ilpmmep pacuera BOSEpaTHEIX BOJ NpuBeled B pafiore
1266 .

Kak BHIHO H3 npupencHnol Tabiauubl KosthhHUHENTH HppHTa-
ITHOHHOH COCTABNAKNNEH CTOKA ¢ XJIONKOBBIX, PHCOBBIX H CBEK/O-
BMMHBIX NOJEH AMEIOT UPHMEDHO OAHHAKOBLIE 3HAYEHKA M COCTABJANIOT
54-—83% Bogonogayu.

Ha opomaemux maccHBax KoaquDHIHEHTEI WPPHIALHOHIION cO-
crapiAwwes ctoka na ATM orRasaauce cyimecTseHo NHKE OCTAIL-
HEIX, YTO B JaHHOM CJIV4ae YKasuBaeT na OoJpliMe NMOTEPH CTOKA
38 CHCT PACTEKAHHS €ro HA NPUJeralouHe NepesioxHbe 3eMaId ¥ no-
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lopoBeic BeAHYNNE BOIRPATHLIX BOX, MPPHCALKOHHAA COCTA
A4 TAKKEe BOAO3IA0OP B FONIOBE KAHAND W BOADNOAAMA Ha nofs (mm),

LY b g ol 8 |

X apaAKTEPRETHRM APHCL-TYPRECTAHCKAR Kamn
1567 1968 1963 1470 "'}l::-:i:;' 15967 L00H
Hppuransorwan cocrarnmiowmas | 437 719 | 633 | 4% | 570 4445
CroKa ¢ OPOUIEEMONG NOAR, MM
Bopononaua, mwm 712 | 1090 | 922 | 749 | 868 5335
% o©T Bononopayw 61 66 | 69 G5 66 &l 43
HMppurauvorsaa cocrasassowas | 213 188 | 263 | 254 | 230 4014 | 4850
CTOHA C 0POMIACMOTO MACCIIBA, MM
BonosaGop, MM 553 633 | 674 | 615 | 594 5350 | 5583
% ot sopozaGopa 39 30 46 41 39 79 87
Do3ppaTHEC BOIR (C opowmaeMor 4 3 i3 4 4] 2975 | 3734

KOHTYpa), NocTynawinBe =8
ROIOHCTOUHHEK, MM
"o or eBogozabopa (¥ { 0 0 0 56 67

* Hawao cTPONTEALCTR] APeHa MHO-HONTeKTOPHOA CoTH.

caefyioulee HeitapeHue. Hto kacaercn BOSBpaTHHIX Bog 1, To Ha ATM
X BeJAMYHHA OKasajack oveHb Manoil (6 mm), uto menswe 1% sojo-
sabopa. Ha K3e/IKyMCKOM PHCOBOM MACCHEE BO3BPATHHE BOJALL B CPej-
Hem paBibl 70%, wa Tamacckom — 14%, a Ha Hososoaoroscxom —
35% BopoaaGopa.

boasmwas pasHuua B oObeMe BO3BPaTHLIX BOL C pPaziWyHBE OpO-
LIaeMblX MacCHBOB OOLACHARTCA B NEPBY ouepelb ocofeHHOCTHMH
BOLOMOANL30OBAHKA HA KawJI0H H3 CHCTEM, pasMepamH Ge3BO3BPATHEIX
NOTEPL OPOCHTEILHLIX BOJ Ha OpOLIAEMHIX MaccHBAX M, TJasHOe,
NoOTEPH BOALI HA HCMAPEHIE Ha NepenosHuy 3eMAAX, 4 TAKKEe B 1Ipo-
[ecce pacTekaHus €€ ¥ ABHMEHHS [0 HEOPOIWaeMbIM TEPDHTOPHAM
B CTOPOHY BOJCHPHCMHHKA. .

3HauHTeNBULIT HHTEPeC NMPEeICT2RAAI0T MECAUHBIE BETHYHHE CTOKA
C opoliaeMelx noned u maccupos. B noaseHOR nepHOA rpYHTOBaH CO-
CcTapafwuan ctoka Ra noae MNe 43 (ATM)} usmensercs or 66 mm (ced-
Ta6pe 1969 r.) no 440 mm (aBryct 1968 r.).

B NponeHTHOM OTHOLWEHHH MECAYHEIE BeAHYHHBI CTOKA C MOJed
cocrasasior or 39 o 100% u Gosee or Bomosatopa.

Fpepsnpenyne B OTAENBUBX CAYYASX CTOKa Haa BojosafopoM,
MO-BHAHMOMY, MOMXHO OOBHCHHTL DETVAHPYIOIHM BAHAHHEM HOBEPX-
HOCTH 110JI8H H 30HBI 49PALIH, 4 TAKMKe YACTHYHEIM HEJOYUETOM OpO-
CHTEABHEIX BOJA W (PUARTPAUNER W3 KaHAJOB.

* Ilog no2BpaTHEMI! BORAMH, KAK 0TMCHATO0CL BHINC, NOHAMAEM HPPHTAUNOHHYO
CD{'.T.‘;]H-.‘I.F[IGIH}’]EI CTOHEA < ﬁpﬂ[ﬂﬂEMIﬂ.‘T TEEETI]THTH'FIHI[. MACTY MHBIICTD B “ﬁ_ﬂ.ﬂanEMHHKI
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BAHIIMAS CTOKA C CEALCKOXOIAHCTBEHHBIN NOXel W MACCHEOB,

KOShHOHEHTH CTOKA N BO3IBPaTHRIX BOd (%)

Tatawna 4}

e CHCTE MA

hYMCHOA Tunaccran . ||Emﬁm3:5£g::t;I}MSuﬂm L
9 | 1970 [CPCA-{ 1067 | (963 | 1960 | 1970 |CPCA-| 1o54 | 1964+ | 1965 | 1866 | IcG? | <Pen-
BENEH Hilw HAT
M52 3948) 445 | 672 } 73 | T88 | 694
4511 49231 900 11248 [1116 |1237 1125
76| 64 80 60 S4 | 69| 64 | 652
SJUOB| 4946| 4452 H02 | 364 | 473 | 415 | 438
n04) 5797 5434 950 {1013 | BB [100] | 965 | 860 | 840 | 844 | 849 | 820 | 840
30| 85 B2 52| 3| HI| 42| 46
J371) 4085 3541) 161 | 116 | 169 | 123 | 139 | 140 | 452 | 320 | 303 | 245 | 2590
67| 70| 65 (7 11 18 12 14 16| 54| 38| 36| 30 356

HauGoapmpe BesuuiHbE CTOKA OPOCHTEABHMIX BOJ C nojel npo-
XOAHTCA, KaK MpaBJio, Ha Mecslbl ¢ OOJLUIMM Bojo3abopoM.

B omienpHbE rofk STH BOJB QOPMEPVIOTES TAKMKE H B 3UMHE-
peceHHHe MecfAlkl (aBryer—Jjaexkabpe 1967 r., ORTAOpr—AeKaGDE
1969 r., susape—ipeBpans 1970 r.), Korga noAHBH NpPAKTHYECKH
OTCYTCTBYIOT,

Ha c¢pexaoBHyHoM npoae ({laidacckas OPOCHTEABHAR CHCTeMa)
KONeDaHHA MECAUHBIX BEJHUAH CTOKA HOCAT aHANOTHYHEIA XapakTep,
XOTA J[ApPeHHpORAUHOCTL: BOAOBMEMIAIONIHX NODPOA Ha STOH CHCTeMe
sHAuYMTeJLHO BHILE, 4YeM, Halpemep, Ha ATM.

Crok c pHcoeoro moas (122 ra), pacnono:eHHoro Ha K3nlaKvM-
CKOM OpOUIaeMoM MaccHuBe, oxaszaicd Oonbiie, 4eM ¢ XJONKOBOrO H
CReKJOBHYHOrO lNojel. 370 oObLACHASITCA AONC.IHHTENBHEIM PAcXo-
JIOM OPOCHTEABHHX BOJ Ha 00ECNEUEHHE MPOTOYHOCTH PHCOBHIX HE€KOB,
d TAKKE B HE MCHBLIRI MEPC XONOCTHMH COPOCAMH BOJEL B KOJJIEKTOP-
Hyio ceth. IlpuMenenye pemuHma 3aTOIIEHHH PHCOBEIX YEKOR Cno-
COOCTBYET TakKxe (POPMHPOBREHIY MCMOJHHTEIBHBIX IPYHTOBBIX BOA,
KOTODPHIE CTEKAIOT 33 DpPeleabl CCMLCKOX03AHCTBEHHOrD TIOJIA.

Caeiyer oTMCTHTB, UTO Ha PHCOBRIX MJaNTalKAX, TaK e Kak M
Ha CeNBCKOXOIHACTREHNILIX MOAHX € NePHOJIHYECKHM PemHMOM Opo-
IIEHHA, B VCNOBHAX CTAOMNIHIHpOBaBLErccH YPOBHSA TPYHTOBHIX RO
CTOK OPOCHTCNBHBIX BON popMHpYyeTcd T/aRHEM 00pa3cM D BeCceHHe-
JICTHE-OCCHAHE MECAlEl, T. €, NPAaKTHYECKH B BereTaudoHHLE LIEpHoa
H, B HYAaCTHOCTH, B IepHOI NHOAHDOB.
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[Ipy 3roM nonoJHeHHe W Pasrpy3Ka FPYHTOBRIX BOX A0 YPOBHA
TICPBOHAYAIBHOTO 3amaca, T. €. 3a1laca, UMEBIIero MecTo B Hayaie
NOJHBHOTO Ce30Ha, HWAET J0BOJABHO GHCTpPo (0T ONHOH-ABYX HEeICb
A0 Apyx mecsuen). CxasaHHOC XOpOWO WINKCTPHPYETCA TpadHKoM
A01a YpOBHEH TPYHTOBHX BOA (pHe. 66, 67). ITpojoamurensHoCTh
nepHoaa crafuaH3anuy NOBePXHOCTH TPYHTOBBIX BOH, KAK H3BECTHO,
JABHCHT OT APEHHPOBAHHOCTH BOAOBMEIAICIIEX NOpoj, MpHMEHAEMOTo
peKHMa NMOMHECB H NMEPBOHAYANBHOH TAVOHHB 3a0CTAHHA VDOBHEH
FPYHTOBHIX BOJ 10 opowiendd. Ha KswuikyumckoM MaccHBe, Hanpumep,
NMOBEPXHOCTL TPYHTOBHIX BOJA cTAbHMIH3HPOBATACH IPAKTHYECKH B nep-
RElE ABA-TPH 1'0Ja IKCOAVATALHH CHCTeMLI Ha ravidde oxoqao 2 M.
Ha ATM stor nepropa npomoaaacs 3—-5 u jawme 7 Jer, uTo BHIUO
K3 paccMmoTpenHsa puc. 68,

Cormacuo rpaduky (puc. 69), cocrasigeunomy E. M. 3a06HOBLIM
w 3. [1. HocoBrM, crabHanzauua ypoRHA MPYHT0BLX Bok Ha Humne-
JOHCKOH ODOCHTEIBHON CHCTeMe TIpoH3ollid yepes 8 mer, a na A3oB-
CKOH yepes & JieT Nnoc/ie Hayadia opoueHns; na Baraescko-CagKoBCcKoOH,
HaxoMHUIEHCA B aHAAOMHYHBIX YCMOBHAX, 3TOT HpPOLECC eme mpo-
AOTHAETCA.

[To naHHeiM HekoTopwmx wuccaegosatened [303| craGuansauns
YPOBUS TPYNTOBBIX BOL Ha KPVUHLIX CHCTEMAaX, pPaclo/l0XeHHBIX
B IVCTBHHBEX paloHax, MOMET NPOHCXOANTHL B TeueHue 25 ner u Go-
Jee MocA€ Havalda OpolenHs.

Ha Tanmacckom BonnofanancoBoM VUACTKE, XapaKTEpPH3YHOILEMCR
XOpoIeH ecTecTReNnHol JIPeHHPOBAHHOCTEKY, MOBEPXHOCTh TpPYHTO-
BhIX BOL M3MeHserTcs Mano (puc. 70).

MecAunbIE BEJAWUHHB CTOKA 3MauHTedbHe H3MeHawrca. Has
OLENKH Komebanuid cTowa no  (QopMyaaM:

e 2y —PP (137)
n—1
Cp=iF (138)

BHIYHCASHB CPEIHHE KBaXPaTHUECKHE owHOKH H Kos@xbunmenTsl Ba-
puauun ctoxa. Tlocnegnwe cocraswaw (,30—0,75.

Camoe #H3Koe 3Hadenue C, = (0,30 XapakrepHo AnA pUCOBOrD
HOAA € BLICOKOH BOAOMOJAYEH, CaMoe BBICOKOE — AAf XJOMKOBOrO
noas C, == 0,75, Jlas xopowo XpeHHpPOBAHHOIO CBEK/JOBHYHOTO NOAS
KO3(DPHUHCHT BAPHALAHM 3aHWMAaeT TPOMEXYToUHoe 3Havenne (C, =
= (),53), HECMOTPA HA TO YTO BONOMOAAYA HA 3TO moJqe Gbuia camoil
HH3KOH.

B HenoanpHOH NepHol CroK ¢ CeAbCKOXUSAHCTBEHHBIX NoJel
B o0LICM HCBGAWK. 3a UYCTHIPE rofa WCCAEA0BaHHH B HENOJHBHOH me-
PHMCA OH HMea MecTo Ha none Ne 43 B aprycre—aexabpe 1967 r.
H paBHALCA 29 mM, B okrabpe—nexabpe 1969 r. — 21 mm, B snBape —
deppaae 1970 r. — 6 MM, Ha pHCOBOM fONe B AAHBape—anpene M
cenTabpe—aexatpe 1968 r. coorsercrrenno 303 n 87 MM u B centabpe—
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nexaGpe 1969 r. — 103 MM, Ha noJe co ceeknoli B okTabpe—aexabpe
1967 r. — 42 mm, B sHBape—mae 1969 r. — 16 MM H B OKTAGpe—
aceabpe 1970 r. — 8 mm. B octaneHoc Bpemsa HEnoJ¥BEOTD NEpHONA
MACTE BOABL, Yillenledl Ha GopMHUpoBaHHEe CTOKA (B MONHBHOH nepuol),
pACRoAYeTcH Ha BogonoTpelnieHHe PacTHTENBHOCTH H Ha HCIApPEHHe
¢ [I0YBLL.

JaBUCHMOCTR CTOKA € OpOLUIaeMuX nojae# ot pojoszabopa aasa we-
CHUINIX BeAHYHH lpefcTaBieHa Ha pHe. 71. Hesasucumo or ofBojt-
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Bodozabion

Prc. 71. 3asAcHMOCTh MECAYHEIX BefHYHHE CTOKA C OPUWACMBIX NONCH OT

pogosabopa (v Tolek — 3Havcuua £, — ).

l— Apmt'rp-'['gprEc.T;jH:::ul: OPOCHTEARND A CHETeM 7 — KruaxyMeKkas PHCORDA
DROCHTeAERAA CHOTeEMa; d — Tanacceaw opoCchTeENuay cHCTewa.

HUHHOCTH H NPEHHPOBAHHOCTH MOJCH MOHAY HEAHIHHAMH CTOKa H
nodo3afopa CcyumleCcTBYeT J0BOJRHO ONPCARNCHHAR APAMOJAHHEHHAN
vUi3b, [pHUeM ¢ BospacranieM Q M yMenbiueiiHeMm Oe3BO3BPATHHIX
norepes AE CTOK BOJAB C CCABCKOXO3AHCTHEHHEIX 110.7€H BO3DacTaer.
HasucHMOCTE T'OJOBMX BEJHYHH BO3BPAaTHHEIX BoAd 0T Bolo3abopa
npeacraBaeHa Ha pue. 72,

[lpupesennsle rpaguxy NOKA3LIBAIOT, 4TO B PacCMaTpHBaeMOM
CVUAC OCHORILIM DAKTOPOM HOPMHPOBAHKUS CTOKA ¢ MacCHBa H BO3-
NPATHLIX BOJ, NOCTYNAWIUHX ¢ OPCIIaeMbBIX KOHTYPOB B PEKH, HAB-
ANETCH BeAHYHHE Bonosafopa. KospduibwenT xoppelanun, Xapakre-
PIrVIOW i TCCNOTY CEASN Ha puc. 71, npeswiwaer 0,90. 2ro oznavaer,
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470 8 HACTHOM cAyuae, korjia xKoMnonentsl AU ¥ E,—E mano nsme-
HAWTCH KAK BO BPEMEHH, TaK H JUIA KaXJoH OROCHTEILHON CHCTEMBI,
CTOK ¢ OpPOHIAEMBIX MACCHEOE MOMHO OIIPEAEJIHTL 11O HPGCTEHL’L['E‘H

3ADHCHMOCTH
Y = kQ, (139)

rpae & — rosfrpuument, pasuwi 0,80.

JARMCHMOCTE BO3BPATHEX BOJ OT BeAHYMHE Boflozalopa noay-
MHiACh MeHee onpefeseHHOH {cM. puc. 72), ute vkazmBaeT Ha 00.lb-
YK POAb B GOPMHPOBAHIM 3THX' BOA MOJOMENNH OpPONIaeéMOTo Mac-
CHBA NO OTNOMENHK K BojonpueMHHKY. Jasg 6an3Kko pacnookelHex

Ll ]

40007 C Eﬂ.ﬂ[
f " F-3
! 400}
3 5 - 1
B - 300+ 4
3 0007 i - i
= - e f 200
% - k E 5 E..K s
s b 43 0t o
! . 4 !
200 L - TR P PR It LY U R T S S R
gﬂﬁﬁ' 5500 me  S00 800 700 B20 200 1000 mm
Bodozabop Bodosadop
Pac, 72, 3apHCHMOCTE I'OJOBMX BEINYHM BOIBPATIHX BOA OT BOJO-
salopa.

§ — Aplch-TYPROCTUHCHAN OPOCHTENRHAN cHeTeMa! 2 — TaNaCCKaRA OpOCHTLAL:
Hifl CHCTeMaA, 4 — MHMASOOHEHAR OPOEETETenafl cHeTema ({ HoBoagroroeounf
MACCHE);, ¢ = [KIBAKYMCEAR DHCOBAA ODOCHTENLHAN CHOTEME,

K BOOONPHEMHHKY ODOIHAEMHX MACCHBOB KOSGPUIIHEHT OTHOLLCHMH
BO3BPATHLIX BOY K BOJ03a60py CYHIECTBENNO BLIUE, Y4eM AAf YAAI€H-
nux. B nepeoM cayuae, HanpuMep (KsuagryMckaa v HiuxuenoHcwas
OPOCHTEIBHEE CHCTEMEL), OH B cpeanen paser (0,35—0,65. Bo Bropow,
T. €. Odd YOAJelHBIX OT BOJONPUEMHHKA OPOCHTENLHBIX CHCTEM
(Apuics-Typrecranckan, Tanacckas), 10T KoshduiueHT mHe Ipe-
epnuaer 0,20, uto odBAcHueTcd OCOJLUIMMH GE3BROIBpaTHHIMH LOTE-
pAMH CTOK2 € OpONIaeMBlX NOA€H H MACCHBOB HA JAONMIHHTEILHOC
HCNAapeHue b npollecce PACTEKAHHS BOJLL HA ICPENOMKILIX VUACTKAX H
NCPEABHMEHHA €€ K BOAONPHEMITHKY N0 HHIKE DACHCHCKEHHLIM 1Te0po-
HTaEMBIM  3EMTAM.

B nocaenseM caydae RaxHVio poab B GOpMHpoBaHHH Oe3Bosspar-
HBIX MOTEPL CTCKa HIPAKT MPOMEKYTOMHHE BOAOEME, KViaa cOpach-
BAWTCA MOBEPXHOCTHHE ¥ TOA3EMHBE® BOAB (HanpeHmep, oz. Uym-
Kakyns). B 3THX Bojoemax ucnapenHe emie (oAbll€é BO3pacTaer 3a
cuer PAasBATHA BJIATOMIOGHBOH DPACTHTENBHOCTH, 00MajaIuell NOBE-
HEHHOH CcMocofSHOCTRK) K HCODOAVETHBUOH TpaHCOHPAuUdH (oM.
Tabg. 40).
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Hurepecnsie peayasratel nonydeHsn no Hoeosomotoeckomy opo-
inaeMomMy Maccury. B 1954 r. xoraa ewe orcyTeTBOBAIA KOJMMEKTOPHO-
IpenaMinan ceTb, BOSBPATHBIE ROIL HA 3TOM YUYACTKE COCTABJAANE
16% BoposaGopa. B mepebiit rofl CTPOUTEALCTRE KOMIEKTOPHO-APE-
HaHON CEeTH BO3BpaTHHC BOAH BO3pocnd jgo 54% noposabGopa, mo-
BHAHMOMY, 34 cuer cOpoca HAKOMIENNLIX PAHEe 3amacoB IpYHTOBLIX
pof. B uocaenyiomue roas 0HH CHOBA CHH3HANHCL H YIKC HAa YCTHEDThik:
'Ofl ACHCTEHMH KOJAMEKTODHO-ZpeHa<noi cCTH BOSBPaTHHE BOAHW CO-
cranasior 30% wsonosabopa. TMpelpapuTeJLULIH aHATH3 MATEPHAJIOB.
nabaoaenuit MoKazan, uTo U B NOCIEIVIOUIHE To bl BOSBPATHLIE BOALL
ne npepwiiawT 25—30% Bopozatopa.

Cheayer ynoMAHYTh €HIE OANY OCODEHHOCTE (POPMMPOBaHHS BOF-
pparHblX Boj. [lo JaHHLIM HaLMX pacyeToB, BREUTOJHCHHKX COBMECTHO
¢ Jlcewenko [266] ra Kawaxymckom opowacMoM MaccHBe, Ha dopuu-
POBAHHE IDYHTOBLIX BOJ B CDEAHEM pacxojyvercs BoAu Brero 18%
nojcsatopa. Ipusepso 50% yrasanHoro ofheMa TPYHTOBRIX BOJ Mo-
CTynaer B neckH nyeTelHH Ke3wiikvM, a ocrasshuwe 50% crekaer
b p. Cuplapeto, 4ro coctapaser 9% BonosaGopa. Oanako 3a cuer no-
BLILIEHIION MPOTOUNOCTH H JIOBEPXHOCTHOTO ¢fipoca OpPOCHTENBHEIX
BOJ, CYMMapHBIe BO3BPATHLIE BOAL, KAK OTMEMAA0CE, JOCTHI AT O POM-
NEIX PaIMEpPOB.

BEIABAEHHBIE 3AKOROMEPHOCTH GOPMHPOBANHA BOSBPATHHIX BOI
NO3BOJAIOT C/ICAaTE NPHOJHMEHHVIO OlleHKY HX Ha APYICHX MajoH3y-
WMEHHLIX OPOCHTeNLIIMX cucreMaX Gaccefina p. CupLapeH, rjie Boino-
OanahcoBrie HalIOOeHHs, BLINOJHEHHEC Da3IWYHWMH OpTaHH3a-
namu, Henonusle [260, 266]. Maa pacuera HenoansoBatace ynpo-
Nennan 3aBHCHMOCTE.

Beanunnul Bogozafiona onpeleananch N0 JJanHEM 3KCTIIVaTanHoH-
noit ruapomerpud. CyMMapHOe ucnapeHHe H GC3BO3BpATIbie OTEpR
BEIMHCASAHCE TENJAOBOJHOOAIAHCOBRIM METGAOM (CM. Traasy 2).

CpenHerojgoewe snavennd (e3BOIBPATHHIX 1IOTEPE M BOSBPATHEIX
oA B Oacceiine p. ColpAapbH Jiias OCHOBHBIX OPOLUACMBIX MaCcCHBOE
HPH COBPEMEHHOM DEXHME OPOLICHHA NpHBCAeHH B Talt. 42, Kak
BHAHO H3 TabGauubl, HavbBoJbBLUKE BETHUHHE BO3RPATHHX BOJ - Ha
KSBLTKYMCKOH T[WCOBCH cHCTeMe, paclodiC:kedHOl BOGAHSH BONO-
NpHeMHHKa, COCTaBa#wT 56% polosaGopa. Ha apvrHX pHCOBLIX
CHCTEMAX, PASMELIEHHBIX BHH3 TO TeUeniio M cOpPacLIBAIIMME CBOM
ROMB! B CTAPHILEL H AONHWKEHHH, BO3BRATHLIE DOAbI HE MNPEBLILAIT
10—20% soaozabopa.

[IprBeienHble PEsyALTATH NOAEBHIX HCCAGLOBAHWI W AOsyuern-
Hble Ha KX OCHOBE 33KOHOME[PHOCTH ¥ CBASH BO3BPATHLIX BOJL C OCHOB-
HEIMH (PaKTOpaMH CUpaBCLINBL JHINL A48 OHTOBLX, T. €. CA0KHB-
IMAXCA B HACTOHIlEe BREMA, pPexHMOB opollenusa. B cayuae npuMme-
nepus Gosnee PANMOHANLHOIO DPEKUMA OPOIEHHS W PEKOHCTPYKILMIP
OPOCHTENbHLIX CHCTEM 00BEM BO3BPATHLIX BOJ, OUEBUIIO, CYILECTBEH~
HO YMEHBIIHTCH, 1@ 4YTO YKAa3HIRAWT BREIOJIHEHHEE HAMH pPacuyCTh.

JL1a onenkH o0heMa BO3SBPATHHIX BOJ NMPH PARHOHAJIBHOM DEMHAME
OPOIIEHHH ODPOCHTENLHLIE FOPME ONPefeNeHs Mo AaniLM BoIHeda-

B ¢, W Xapreako s



TaGamma 42

CospeMeHHLIE BeAHYMIL Oe3B03BPaTHLWX NOTEPs W BO3BPATHLIX BOJ
B Gaccefine p. Cupnapen

Hppuragvornue pafol 4 OPOCHTENSIIEE CHOTOME |'

DepragcEaf ofuaa
noRMa
TomogHaR CTENMS
Apuick-TyprecTan-
CHHRA
Kaun-KyMcRan
Yuuaafckan
Kaun-OpaHHcKan
Ka3anHHCKaR
CpepHens 2e e HH e

YAKHP

BesspsepaTame NoTepH

% or mogpaatiopa 31 |50 | 52 |55
KME Toa

BoappaTnikie BOAW

=l
2
=]
[
!

% or moposaGopa, % 15| 30 4 | BB |47"| 38" 3B1™ ﬁ
Km% ron .
BogonorpebaeHre  CceAb- 18 5 { 4.5 43,0
cxor Xoafafictea, k¥ roa
Toauwenas naomank, Tac. | 10365 485 | 350 152

ra

]-I PHAMEBEY G H H B ﬂTHE'-]EHHHE HEE.EI-..[[H"]KEIﬁ I.l_lllﬂ'.lpE[ CTHOCATCH H ﬂ]&-DELEa_E-HHH MAECCH=
saM: EcnocpedcToeHHOe b p. Chplapbic NOCTYNaeT BORW wa 25—009% Medblge.

daucosuix Habmwoaenud skcneamuud [THU ! ¢ yvyetoMm onTHManIbHEIX
ceBo0fOPOTOE TIPH KO3(KPHIHEHTE 3EMETLHOTO HCNOAL30BaEnn 0,95—-
1,0, a TaKkxe NpH [poMBIBHOM PEIKHME OPOLIEHHA (MOJHBUBE HOpPMBI
na 10—20% sBeive ¢r3vueckod BMECTHMOCTH NOYBH) A4S KYJABTYD
C TIEPHOAHYECKHM pEeRHMOM opoliedns W 30% nporousocTH Ha pu-
copulX Moaax. [lpeanonaraerca Takme Hagexksas palora Apenaa.

[loTepH BOALI H3 KAHANOB HCKIIOYAMHCE B NPEANOJ0MHKeHHH, UTO
6yIyT TpOBEIEHH TPOTHEOQMALTPALMOHHLIE MeponpusaTHsa. CoGpoc-
HEle BOAH NPUPABNIEAAHCEL 3KCTAVATAUHOHHEM notepam. Cioga e
BHEIIOMANHCE 1IOTEPH BOALI HA CO3Jailve NPOTOUHOCTH PHCOBHIX YEKOB.

B peayawrare pacuetoB, BuINOJHEHHHX no ¢opMyiaam (152) u
136) c yueToM NpHBelEelHHX JAHHBIX, OKA3aA0Ch, YTO BO3BPATHLIS
BOAE B nepciekthpe 6yayr coctaeanTk na ATM, Tanacckom maccuse
nopanka 5—6%, a na K3nakyMmcKol W IPYTHX PHCOBLIX CHCTeMax
20-—30% Bogosabopa.

1 IpH HasHaATEHNH PAIHOHAJLHOTO DOMEBHOTO PEMKHMA YINTHBANKCE TARKE DeKO-
Menganun 1. B. Daruasuenxo [77] n H. C. Topionora [731], a Takke yTBep#MACHHLIE
Muasogxozom CCCP pacyerdme opocHTelbHEE HOPME [201] i
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B cpesaHes Bo3BpaTHEE BOALL B HH30BLAX p. CLipiapbn npu pa-
WHOHANBLIIOM TOJHBHOM Dpexume cocragasior 19%, a cpeanesspe-
[meHHLle NO NACINEAHM OpowaeMeix semedb — 17% Bojoszabopa.
. HonoanuTelbHoe BBejende B CeBoOHODOT Ha PHCOBHIX NJAHTE-
UHAX KOPMOBHIX XYALTYP Ha naowmatn 20—25%, peposTHo, NpHBERET
E: YMEHbIIEHHID BO3BPATHHIX BOJ MOYTH B 2 pasa.

~ + PacueTnl 11OK43aJiH, YTO BeJHUMHA BO3BPaTHHIX BOAd B Peprame,
HayuKaa ¢ 1950 r., Kaxumil rox nocrenexxo pospacraaa or 19 mo
209 pojosabopa. B cpennem oxa cocraeuna 28% pogoszaCopa. YBe-
JHuyeHue offbeMd BO3BPATHWX BOJA MOXKNO O0BSCHUTH B NMEPRVIO Oue-
pelb Bo3pacTanWeM YAeJAbHOH BOAONOA&YH. 3TO CnoCo(CTBOBAIO
BO3PACTAHHIO KOJJNEKTOPHOIO CTOKA.

Jpyrofi BamHOH NPHYHHOH BO3PECTaHHA KOJJCRTOPIOIO CTOKA
B-QepraHe ABIAETCH WHTENCHBHAA PACUHCTKA H CTPOHTENLCTBO KOJ-
nek10poB, HaudHar ¢ 50-X rogos, npuBeaway K cGpocy B pexy mHo-
roieTHAX 3amacoB rPYHTOBBIX BOJ, a TaKaxe 3anacos, cdopmupoBap-
MHXCA Ha OpoLIZeMBIX MOJARX B NPEMHEHE FOfbL
. TNpusepenupie AzanHHple no (e3BO3BPaTHLIM MOTEPsAM M BO3BpaT-
HEM Bogam B Gaccefine p. CHpiaapbH OTHOCATCA K CpelHeMHOroner-
HEMY NPHTOKY W TOITOMY HOCAT YCJAOBHMWH Xapaktep. B geficrsy-
TelLROCTH COOTHOLICHHE BEARYHH NPHTOKa, bBojoc3abopa, Geapo3spart-
HHX NOTEPL, BOSBPATHHIX BOZ H APYTHX 3AEMEHTOB BOAHOro Oajanca,
KaK M0Ka3nBalOT PacuCTh, B oOvYellh BLICOKOH CTEIIEHW 34BHCHT OT
BONHOCTH PEKH B KOHKPETHBIE TOfhL.

i, MOMND OTMETHTh, Y10 B TOjibl C MOBHIUCHHOA YBJIAXKHEHIOCTRIO

ebHLIA Bec BO3BPATHHX Boj ¥ (€3BO3BPATHEIX NMOTEPE CHHIKAETCA.
‘B roabl ¢ 38CYILIHBEM BereT2IlHOHHBIM NEPHOJOM poiL GesBo3Bpar-
AEIX MOTEpb NoBuimaeTck. IloTepu cToKa npH pasiHBax B MHOTOBOA-
Hbe TOAB pe3xo BospacTaieT. B uenom BapHaudd rofoBmix NOTCPb
CTOKAa H BO3BPaTHEIX BOA AOCTATOYKO BeaHKA. [losToMy mpH cocTap-
ACHUH BOJOXO03ACTEEHELX (aAaHCOB IOTCPH CTOKA H DOSEPATHBIE
BOHB HEOOXONLHMO OIIPEACAATE 338 Kamasil rojl. PacueTnyio BenHuAHY
AX CcJenvVeT OlleHHBATh C VYeTOM NPHHATOH pacuyeTHoil obfecneyen-
HOCTH pacuera ¢Toxa HJAH BaarcobecnedeHHOCTH.

Jlaa oneHxH NaJexHOCTH PacyeTa BO3BPATHLIX BOJL no [peiia-

- -raemsiM dopmyaam B pabore [266] Guinn onpeenennl cpelHexBaapa-

THIECKHE ODMMOKH MeCHuHIIX M TroJOPLIX BEeJHYHMH 3TOH Xapakre-
pHCTHEKE. OHM cocTaBuan 4151 AphiChk-TypKecTalCKoro opoliaeMoro
maccHBa 43 wmm, gau Tanacckoro 67 mm, nas Kasakymckoro 886 mm.
Ecau conocraurs TH OWHOKH €O CPeAHHMH BCJIMYHITAMH BO3BpPAT-
.HBIX BoA (OHH cocTaBasior coorsercTBeHHo 6, 139 n 3541 mm), To
MOKHO COe1aTh BHBOA, 9T0 3HAMHMBIE BETHUYHHE RO3BDATHLIX BOA,
¢ KOTOPHIMH CJIEAYeT CMHTAThCH NPH BLINOAHEHHH BOA0X03AHCTBEN-
HEIX pacyeToB, WMEIOT MecTo Toabke Ha Kswaxymckofl m Taaac-
cKofl opocuTenbiblx cHcremaXx. Beanuuwa Bo3sparHLIX Boj  Ha
Appich-TypKecTaHCKOM OPOLIAEMOM KOHTYDE HAXONHTCA B Mpejenax

TOUHOCTH ONpEIleJeHHN DOAHBIX PecypCoB H €€ MOMHO HE NpPHHH-
MaThs B0 BHHMAaHHC,
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B zakmwueHHe UeoHXoj MO OTMEIMTDL, LTO BO3BPATIILIE BOMLI
MPCACTARAAIOT COBOH HHTErpadbHLIH PE3YALTAT BJAHAHHA OPOCH-
TeJIbHRX MEAHOPAUWH Ha BoJHHN GanaHc M BOAHBIE PCCYpPCEL.

Q6BEM BOSBPATHLIX BOJ B peuHBIX OacceHax ¢ PASBHTHIM QpoOLLe-
HHEM HeolXORUMO OoupeleSdATh MO BEAUYHHE BO3BPATHBIX BOJA, Dbl-
UHCACHHBIX 110 TpeanaraemsidM GopMysaM A5 OTHEAbHBIX OPOLIAEMEBIX
MACCHBOB K KOHTYPOB, M 34TéM L0 CXEME DaROIHDOBAIHA TeppH-
TOPHH pPAacCUMTaTh CPEJHEB3IBEIIeHHYID BEAHYHHY DOSRPaTHHIX BOA
CO BCEro uccaejgvemoro Oaccedna,

Tpegaaraemsli MeToA MOKET ObITL HCNOJMB30BAH TAKKE 414 OPUEH-
THPOBOUHON OICHKH BO3MOMHOro ofbéMa BO3IBDATHLIX BOJL e€lle Ha
CTAAHH NPOSKTHPOBAHHA OPOCHTEALHLIX cucTeM. [Ipy sToM B pacueTax
N0 YNOMSIHYTEIM Bpllie QopMyaaM HCNOJAL3VIOTCA NMPOCKTHBIC BEJH-
quiibl Bofiozabopa. CyMMmapnoe HCNApeHHe ¢ OpoilaeMux nojefl H
HeopollaeMLIX YFoARH onpelendeTca Tema0B0 1 Ho0a) aHCOT M METOL0M.

4.4. Ouernka 8ARARUST OPOCHIMENBHOIX
MEPORPpUAINGNL HA B0O0HLIE PECYDCHL
it 800HBA Gaaasic pednsix Oaccéiinos

Jas OUeHKHM H3IMeHeHHA CTOKa pPeKH 1o BO3[eHCTEHEM OpOCH-
TeILHEY MeponpuaTufi LOCTATOUNO NPOMSBECTH CONOCTABJEUHE €70
BETUUMIL 38 PA3IHUHBE Nepuoisl ¢ IPHTOKOM BONE B GaccelH (HCKIo-
yas, pasyMeerci, H3MelenHa CTOK4A, BH3BAHIILIE KOoAe0aHHEM KnuMaTa)
W BOL02a6opoM Ha opoweHHe. TIpH 3TOM MOMHO NMPHMENATHL pasaHu-
HElE TEXHHUECKHE MpHeMBl: [OCTPOEHHE COBMCIIEHHBIX HHTETPadbibix
KpPHUBBIX TOIOBHIX BEJWUWH CTOKd PEK 3a MHOTOJNETHHH MEPHON ¢ H3Me-
HEHHEIM M HEHAPVIUSHHBIM DPEMUMOM, NOCTPOEHHE KOPPEeisUHOHHLIX
cpx3ell MerJly M3MCHeHHBIM CTOKOM M CCTECTBEHHBIM NPHTOKOM H Mp.
1262, 2841.

B kavecrBe npHMepa NPHBOAATCA PE3YJILTATH OUEHKH HHTErpaib-
Horo speKTa BAHAHMS OpolleHHs HA cTox p. Ceipiapsi, B GacceiiHe
KOTOPOH 3ZEMJH OpOILAKTCH] KAK 33 CYeT TFOpPHBIX ITPHTOKOB C¢, TaK
M 3a Cyer Ccroka caMoll pexH.

[Mromans Gaccetina p. Cuipnaper 443 000 km® Boaee nosoBHHE
€e 3anATo ropHpiMH obpasoBaHusimu. B roprHoM padone Haxonarcs
BEPXIEE TELEHHE DEKH M B& OCHOBHLIE TIPHTOKH. JTOT PaHon NPHHATO
Ha3bBATE 0018CTEIO NHTaHWa. B cpelHeM TeuellHd DeKa BHIXOIHT M3
ropHod obnacTH Ha CTENHBE TNPOCTPAHCTBA, KOTOPHE CMEHFRIOTCH
B HUIOBLAX NycTeiiAMH Ku3baKyM H Ap. PapHeHHLIE PaHOHBI pas-
BUTOI0 OPOUIEHHA VCAOBHO HadwBaoT o6 I4CTLI0 HCNOAB30BAHUA CTOKA.
Cxema rupporpaduueckoil cerh faccefina p. ChpAapbl ¢ BbUIEICHHEM
obaacrell NMHTaHKA pPeKM M UCNCJAL3CBAHHA CTOKA TpeicTaBieHa
B npujaoxieHud [11. Ha 310t e cxeme oTMEYENB! IHAPOMETPHUECKHE
ctBopel. [IpHTOK Bogm ¢ Top ONpelcneédH no JalHbM I'HIPCMETPH-
wecKHX Halionennil, NposBoAMMEIK Y BLIXOJAa peK W3 ropho#d o06-
JacTy,
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Bacceitd p. Chpilapsy NPHHALIEKHT K PAadHOHAM ILpeBHErD opo-
wenind. (CxemMa CHOMHBIUKXCA B HACTOSILCE BPEMA OROCHTEIRHbIX
pafoHOB npeactasaena B paforax [158, 260]. OCHOBHLMH CENbCKO-
AOSAHCTREHUBIMH KYALTYPaMH ABJIAOTCA XJ0n4aTHHK (go ¢, Hapaapa
ur. Typrecrana) 4 puc (B HHMHEM TEUEHHH PCKH), HA HECOPOLIAEMBIX
TEPPHTOPHAX pacnofoXeHsl nacTéHiLnle yrogbs. B npesropeax pac-
npocrpadenc GorapHoe semaenesde, laudbe o pasBuTHH OPOWENHS
B GCHOBHBEIX OPOCHTEABHBEIX paldoHax cofepmarca B paficrax (68, 260 1.

[opupie mMaccHBBL PEACTABAAIOT cO0OH  CKIATYATO-NBOOBLIE
NOIHATHA MaAe030HCKHX MeCcYaHHKOB, CJAAHOEB, W3BeCTHAKOB, KOH-
IJIOMEPATOB, THMOCOB, BYaKkaHuueckux Tydos. Ajwsipuue rpagn
{Mpearopbf) COCTOAT H3 HEPACUICHENIGH TOJMH BepXHENeoTeHOBLIX M
HHATEUETBEPTHYUHLIX OT/I0MENHH, IPeACTABIEHHEX KOHIVIOMEDATaMH,
raneyHHKaMi, CpaBHeéM, NOKPbIrbl CJI0eM Jécca, PaBHUHHBIE, Me-
rOpHEE, 3aaJLIPHBE BIAAHHE CI0KEHE HETBCPTHUHEIMH OTROHEHHAMH.
B npegropnmx o6gacTAX (CJ0MERHBIEX OOLIYHO PhIXI000.10MOYHBIMK
OT/ACHEHHHMH) TPYHTOBLIE Bogbl 3aeraior Ha rayiuue or 5 go 100 m;
OHH TIPECHHE, HanopHbIE,

B néepudepuiinnx YacTAX KOHVCOB BLHIHOCE, OPOIIAEMBIX YaCTAX
BEPXHUX Teppac, HA MOHHMEHHHX YYacTKaX npoaSHaIbHO-aaM0-
BHAMLHBIX PaBHHH No) BAHSAHHEM MOMHOH TOJMIM MCOTKO3eMa, a
Takke Gaarofaps NoOgNopy CO CTOPOHB MNeRejoBLIX FpAd H aJALIPOB
FpYNTOBHE BOALI, NpuoOpeTas Hanop, HOYTH NOMAHOCTLI0 BEIKJIHHM-
BRIOTCHA B MOBEPXHOCTHEE BOACTOKH; HEKOTOPAA YACTE HX PacXoyercH
Ha ucnapenne. Ha nepudepuiineix yuacTKax JpeBHHX KOUYCOB BHI-
HOCta, Ha BBICOKHX TEppacax, CJOWKElHbIX MOWHOR TOJWEH Menxo-
3¢Ma, TPYHTOBLIE BOABLL IIOIPYMAOTCHA BTOPHYHO H 3a/EramT Ha Fay-
Buve copine 10—20 M. Peynble J0MHHE! COACPHAT MOLHLIE [IOTOKH
TPYHTOBHIX BOJ, KOTOPBIE 3&J€rawdT Ha ray0une oT uyad Ao 5 m,
pexce g0 10 M H OTIWYRIOTCH BLICOKCH ROAOOOHALHOCTBI H cjabof
MHuIepagusanpwed., Ha necyaHwlX paBHHHAX TPYHTOBHE BOIBI BCTpeE-
YAKTCH Ha pasnHYHOH rAayOHHE B BUe OTAENBILX JHU3 H XapakTe-
PH3VIOTCS MECTpoil MHuepaagsauMelt.

[To paunnim I'mppownnirec, GoJblias HacTh J0AHHHBIX TPYHTOBLIX
BOJ BHIKJIHHHBAETCH Ha HHMHKX TCppacax peK B pycia BOROTOKOB,
B KaHadel H KoanekTopel. (MTOK NojzeMHLIM Nyrem u3 (Pepranckoi
AOAMHEL HHMKEe DeroBatckuX noporoB NPaKTHYECKM OTCYTCTEYeT.
B HA30BBAX HEHanOpHBIE CPYHTOBBIE BOLHl PACTIPOCTPAHEHH NOBCE-
MECTIIO B YETBEPTHYHHX OTJOXCNHAX. BaawMocBA3ZL NMOBCPXHOCTHBIX
(PEYHEIX) W FPYHTOBRIX BOA 3/8Ch DeCLMAa C0XHA H H3ayuena caabo.
Ha MHOrHX y4YacTKaX OTTOK IpYHTOBRIX BOJ B CTOPOHY 1YCTHIHH
MPaKTHYECKH OTCYTCTBYET.

Kak wuasectHo [204, 260], Bogotoxw Gacceiina p. CHpaapen o
HCTOUHMKY NHTAHHA JIeJATCH HA TPH rpynus {puc. 73)

1) cueropo-ncAHMKOBOR ¢ nNpeobiajlariveM MHTaNMa 3a cdeT Tas-
HHSl Ce30HHBLIX cHerop; 2) cHelroso-neflHHKoBOe NHTaKWe ¢ npeobnaja-
Ies NHTAHHA OT TAANHA BLCOKOTOPHBIX CHCCOB 11 ACIWKKOR; 3) aci-
ITHKOBO-CHLTOBOS TTHTAHUE,
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K nepsofi rpynne orHocHTcA 80 pek, ko nTopo# — 38 H X Tpe- -
Teelk — 2. ;
Takum ofipazom, BopHOCTS p. CuipfiapbH 34BHCHT B CGCHORHOM OT °
BOAHOCTH NMPHTOKOB ¢ NHTaHHEM NMepBore # EToporo THHoB, Oaxako

44
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2.6+ |
14936 1540 1945 1950 1855 1960 1955

r _._E i---l--i-lr3 .t_;'. .—_—.5

Puc. 73, Xpononorauecknd rpaday HIMEHeRHA MOAYIBHEX KO3(pHOHERTOB FOAONOTO
CTOKAa PeK pasHoro THOA NHTaHHA (X), rONCBHX CYMM OCAAKOB H NOMOMHTEABHBIX
TEMMePATYP BO2AVXA.

Tpyona [: ! — p. 3eprep, 2 — p. Qakrer, § — p. Kyrapr. 4 — rofokas cyasa aTucthepunx
OCAJIX0B 33 HOAOPb-—OKTRGPE MO0 METEOCTAHLWH E}Htptln"a,.-'ll § — ropopad ¢YWMa NONOENTCAL-
HMX TeMTEpaTYp BO3AYXa no mereccTaiune [xkeprwran; rpynna 10 F — p. Eypmab, 2 —

. WipExkon, 3 — p, Anlypa, 4 — rogopaf cymma armochepHuX GCafKon Sa Hnﬂﬂph—i}ﬂﬂlﬁuh

no MeTeocTarnEe I'yanga, § — Mogonaf cyssMs ToaosHTe IR NEX TEMREDaTVD DOANYXA O MeTel-

CT4HUNH [yapua; rpynna 11 f — p. Cox, 2 — p. Hedapa. § — roaohaf CYMME eTMOCHepHEX

OCAOKCA 5& HORGDL=-OKTAGPE MO METCOCTANUHE Xalmapia®, 4 -- €ymma NOMOEUTCALIME
TCMAEDaATYP RO3AVIa Mo MorcocTanufd XalIapRan.

NPH aHaskae BJAMSHHA OpoilelHs Ha €Tox p. ColpAapsbi HeoOXommo
VUHTHIBATH BCE BHIE NMHTAaHHS ee OaccefHa.

TonoBoft cToK pex (C HeHCKAMMCHIIBIM PEHHMOM), MHTAMOWHX Dac-
cefin p. ColplapbH, NpeTepneBaeT 3NaYHTENEHBIC KOJgeHaHHH, BHI3BAI-
Hite HaMeHeHHeM KJHMaTHuUecKuX aktopos (atmocdepniie oCalkH
H MoJOmHTENEHAS TeMnepaTypa posavxa) (cM. puc. 73;. B wacTHoCTH,
B OCHOBHON nepeofi rpynne pek rojonoif CTOK MOMET yBelHYHBATHCH
HaH yMeHuaThCA Gosee uem Ha 50% (Mo OTHOWCHHIO K CPrIHEMHOFC-
seTHEMY). D10 YKA3bIBAET Ha TO, YTO NPH MSYUEHHH BJAHAHLS Gpolle-
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HHH Ha CToK HeoOXoaHMo
TiHaTedbH) YYHTEHB4aTE  KJ/IH-
MaTHUecKHe KoneGaHHA CTOKa
It (hAKTOPE, ero o6YC/I0BIK-
BalolIHE,

Ha puc. 74 npencrasncHi
pasHOCTHBLE HHTErpaJbHBE
KpHDEE KOMeOaHHE TOJA0BOTO
CTOKA HEKOTOPBIX PeK, NHTAao-
nx  Oaccedn p. CnlpAapbH.
AHAMH3 NPHBEKCHHBIX KDHBBHIX
CBHIAGTCABCTBYET O CUYHXDOH-
BocTH  KoneballMA CToOKa Ha
peKax BeeX Tpex THIOB, OTPa-
KAIDIMHX H3MOHeHHS KJIHMA-
THUCCKHX VCIOBHI HA TEppHTO-
pud Hx GacceHnoB. 2TO yKa-
ANBAET 1A
COBMECTIOND aHAJH3a W cpaBHe-
1A cToKa p. Colipiaphy B pas-
JWYHLIX CTBOPAX €O CTOKOM
peK, XApakTepHIVIOILHX FpH-
ok B Oaccefin 3ToH pekH.

Haufonee obuiee npenerap-
NetiHe GO HHTCrpAankHOM 3¢
DeKTE BAKANHS OpPOIIEHHS DA
ctoK p. CeipiapbH MOWET 1aThb
CpapHeliHe HUTerpalbHEX KpH-
BEIX MOAVALHBIX KosddHuHen-
TOR € CT0Ka B pPasiu4HBIX
cTHOPAX H CTOKA peK, Xapak-
TEPH3YIIOHX TIHTaHHe  Oac-
coiHa 3TOH pCKH, 4 Takme
atMociepnblXx  ocagkoe (pHC.
7)., AHanHi STHX KpPHBHIX
HeJecoobpasiuo Iesath 1o ne-
pHogaM ¢ YYeToM BOJAHOCTH,

Puc, 74, PasproctHHe HETErpaiLHBe

KpHeMe Kogefaunfi rogosoro croka

BONE [0 HEKOTODHM pexam mepsoi,
sropoft B TpeTLeR Fpynm.

- p. KEwamepte;; 2 — p, Héxdumepen;
i — p. ¥Yaymaxmar; 4 — p. feew: 5 —
. fMagmaatTa: 6 — p. AXanrapam; 7 —
. HaThan; & — p. [Mocwem; § — p. Amwa-
ram; I —p. Manmeft Hapwm: [ —
. Hapmuw; 42 — p. Kuprasata; 3 —
Jr. Aparadcad; f4 — p. Hedalpaseah:
1% — p. laxamapaan; /6 — p. HMedapa.
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Kax Bnauo H3 npHBeleHHoro rpadika, yriosoh wosddHuHeHT
HAKAOHA HUTETPANBHLIX KPHDBIX CTOKA BCEX PACCMATPHDBAEMBIX peK
(3 ToM uHcae H p. CHpfapbH B HH3ODhSAX), @ Takxe aTMochephbix
ccagkor B nepHoj ¢ 1940 no 1950r. cocraenaa 0,92—0,93. B nepuon
¢ 1950 no 1960 r. mas pex INlawkoa, 3eprep, Cox oH Ooir pasen

Ik
32—
28
24
20

78
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1436 1950 1950 1950 1970

Puc. 75, Murcrpaanikie KPHEBIC MOIVALHLIX KOMppALBMCHTOR Croka B aTMocdepibix
' OCagKon,

Pexs Cupaaphi: § — Kasaawaes, 2 — Kaun-Opga, f -- Twwehh-ApuE, 4 — Kaan. § --
Koxtyaaw; 6 - p. deprep: 7 = p. Mankod; § — p. Cox; 7 -~ arMocdepilic ocagior

coorsererrenne 1,06, 1,20, 0,96, aas nusopnft p. Cupaapen — 1,00,
B nepuod ¢ 1961 1. yron Hakiola UHTerpadbHuX KpuBeX per Llan-
koa, 3eprep, Cox cocrasaser ,92—1,0, p. Cupaapoy y Kaszanuucka,
Tiomenb-Apbika, Kana-Opaus — 0,64 =072,

Takus 00pa30oM, NAKJOH HHTCIPAMBIBIX KPUBEIX CTOKA B CTBODAX
Kasaauncx, Kawmi-Opaa, Twmenb-Apuk sa vocneznne 10—12 aer
ymeuswraca ua 0,27, Caegonatensno, ctok p. CopAapbd B HHMKIIEM
TeueHHH B nOCJeAHHe Toian (Haumnan ¢ 1961 r., ¢ yuerom cOpocor
n GeccTOMHVIO ApHAcalcKyl0 BHAJHIY) CHUZMIACH 34 CHET OPOLWCHWA
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n cpeavem Ha 6—7 km¥ron. Caeryer oTMETHTs, 9TO HaGJI0AaBLIEECH
n 1969—1970 rr. nefonsoe yeegHyeHne cTOKa OGBACHARTCN BLICO-
Kkoft BopHOCTBIO 1969 r. (Momyaewi kos(uusent 1,24—1,27),
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Puc. 76, TpadHER cBf3W MORY.JsHHX kosddpmmuentos croka p. Hapun -

yoTLe p. KCKMpHM (Henamenensblll pewcms) © MORYJALHLIME KOXPEIHENTaME

croka p. CLpaaped B HHAHEX CTBOpax (C H3MEHEABHIM NOA posfeficTaneM
OPOIEHEA PCHHMOM),

§ — 1940—=19%961 rr.; 7 — 1262—1867 rr.

Cuinzkene cToKa Boibl p. Celplapbd B HHXKHHX CTBOpaX MOKHO
TAKE YCTAHOBHTBb NO rpadHKaM CBA3H BeJHYHN €CTECTREHHOIO TpH-
ToKa Doiel B Gacceiln (npeucTapnsmowere cobol CyMMy CTOXa BCeX
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FOPHEIX BOJOTOKOB, SNEAa10MWHX B p. CRPAApLIO) €0 CTOKOM pexy !
B CTBOpax, 3aMBbIKAWOIKX KPYTible MACCHBEI OPOLIEHHS, :

Hume npueoasrtcs rpa@ukH ¢BA3H MOAYMLHEIX kOS(HLHENTOB
cToKa naubojiee KpymHoro upHtoka — p. Hapoin ¢ mx akaverusmy
B OTAEbHMX cTBOpax p. Cuipgapbs (pHe. 76). Ha beex rpadmkax
CBA3H MOAVABHEX  KOQpHUHEHTOE cToKa p. Hapuu — verse
p. Kexupum (nnomans sogocbopa 34 000 xm®) ¢ MOAYALHBIMH KO3()-
puumeHTamx croka p. Cupaapbi B creopax Kane, Tiomenn-Apuik,
Kaun-Opaa, Kasanuuck see ToukH Ao 1961 r. (korza macwazgu opo-
aeMblX seMenb B Gacceiine p. CHIplapbH CYUICCTBEHIIO HE [IpeBh-
Hlaiy [A0ajeH JPeBHEero OPOLIEHHS) JI0XKATCS BOKPYT JAMIHY paB-
HBIX BCIHYMH. TOUKH, XapakrtepHsyloluue CTOK HauHHas ¢ 1962 r.,
1@ BCeX CTBOpax (3a mckmouenneM creopa v Kana) aomares paeso
OT ITOH AHHHH, YTO CBHAETEALCTBYET 0 HEHIMEIINOCTH CTOKA p. Haprn
H 00 YMEHBIICHHH CTOKA . CHIPAAPBR B HUKIIHX CTEOPAX B CpeilieM
Ha 250—30% (no cpaBHeHUIO CO CTOKOM B I P&IbULY L i NepHo).

Taknm ofpasom, crumende croka. p. CeIpAapbk B IHMKHEM Tede-
HHH B MOCNEAHHE TOALI MOMKHO NPHNATE paBHaM 8 kv¥roa, T. e.
secero 40% GessosBparnbix notepb (cM. Tady. 42). B ceasm ¢ stimM
BO3HHKAET BONPOC, 38 CYET Yero NOKPHBAIOTCH OCTAILHEE (e3B03EpaT-
HLIE NOTEPH, COCTABASOMME npumepio 13 kMm% roa.

Pacuers NoxaspiBaloT, YTO CTPOHTEABCTBO KOIEKTOPHO-1PeHAXKHOH
cern 8 Peprave H APYruxX paiionax, NpHBELIEC K CHHMKENHIO YPOBIA
FPYHTOBLIX BOJ, CMOCOOCTBOBANO YMEHBWEHHND HCNAPCHHH M FNOBHI-
IeNHHI0 eCTECTBEHHOTO TIPHTOKA KAX 4epes KOJIEKTOPE!, TAK H Nof-
semHbiM nyTem Ha 7—8 xm¥/rop. JInkBuganus Baaroaofusoil pac-
THTEJIBHOCTH HA NEPeyBIayKHENHEX VYacTKaX NoiMbl U JIOJHHE PEKR
H 3aMeHa ee KYJILTYPHEMH DACTeHHAMH, d TAKKE COKDALICHHE 1110-
maied AHKOpacTyUel pacTHATENBHOCTH Ha 3aTOMIAEMbBIX VUACTKAX
HH30BbS 33 CYET PEryJHpPCBAHHS CTOKA, B YacTHOCTH, YapaapuHckum
BONOXDAHHAHIIEM, CHOCOOCTBOBAAO YMEHLIIEHHID OGECloJAesHBMX [o-
TePh BO[LI HA HCHAPeHHe H COOTBETCTRYIOMEMY VBETHYEHHIO CTOKA HA
3—4 xm?rox. Ocraleres npHMepHo 2 KM?*/rof Ge3Bo3BpaTILIX NOTEps,
HCTOYHHK KOMMENCauuH KOTODBIX HE BroJHe siceH. Momuo npenno-
AOWHTh, YTO KOMNCHCAILMA ITOH 4YacTH Ge3n0sBEpPaATHHIX NOTEPD
TPOHCXOAMT IMTaBHEIM 0Gpasom B Peprave u YAKHPe 3a cuer clpoca
HEPe3 HHTEHCHBHO CTPOANIHECA KOMIEKTOPE HAKOILIEHHBIX B MpEXKHNE
TOLE OPOCHTEJBHBIX BOJ B 30HE aspaun. Baxuyio pons B Komnen-
CallHH MOTePL BOJAHLIX PECYPCOB MOMKET HIpaTh IDYHTOBAf COCTADR-
JA10IlaAs NUTaEAA p. CuprapbH.

CymectBennyio no6aBKy K TOISEMHON cocTapasiomel npuroxe
MOZKET 1aTL YMEHbIUEIIHE HCnapeHdsn (B 30HC HCNONBIOBAHHA CTOKA)
332 CYeT NOBLIUEIHA HIAKHOCTH H TNOEHIKEHHA TEeMIepaTypul nos-
A¥Xa Ha OpOlIaeMbIX NOJAX, NJIOAdk KOTOPBIX PESKo paciuyipH-
Jach 3a nociaeinqe 10—12 ner.

Ha ocnoBanuH H3NMOMEHHOr0 MOMHO CHEJIaTh BRIBOJ, uTO pacniy-
peHye OpolaeMBIX Nicmafedl HeH30ewHo MIPHBENeT K hanklefmeMy
CHHXEHHIO cTOKa p. CLipiapuh.
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PacemoTpenknlit METOL OIEHKH CHEKEHWs1 CTOKa 3a NPOLIIit ne-
pHOJ He JaeT BO3MOMKHOCTH IIPOTHO3HPOBATH .€[0 H3MEHeHWe B nep-
cnexkTHBe. Mexay T¢M H3BECTHO, WTO [PH NPOEKTHPOBAHUW W CTPOH-
TeILCTEE BOAOXPAHHAHIL, BOAO3A0OPHHIX COODYMEHHH H JAPYTHX BO-
NOX03AACTBEHABX OOBEKTOB PacyeT CTOK@ Ha pPeKax ¢ HEeH3MEeHHBIM
PeXKHMOM B pasJMuHBIX CTBOPAaX NPOHSBOAHTCH O AAHIILIM THAPO-
MeTpHuecKHX palot. Tlpw 3ToM paccuHTaHHGHle 3a JOCTATOYHO M-
TCALHGIH NPETNECTRVIOWHE NMeproj) HabAWACHHA XapaKTePHCTHKH —
HOpMa CTOKAa, KOMpOHUHEHT BapHanmi MW APYIHeé — SKCTPanoJau-
PYOTCH H2 npejictosulne aecaTHAeTHR 0(e3 KakHX-aub0 NonpaBok.

Ha pekax ¢ npeobpasopanueiM pexkumom, Tem GoJce Ha TeX, Ha
KOTOPBIX HAMETHAOCH YMEHbINEHHE CTOKa NoJ Bo3jjeficTBMEM Bofo-
X03THCTBENHKIX MEPONPHATHHA, ONPEleNEHHE YIOMAHYTHIX NapaMeTPoB
CTOKA TPAJIHUHOHNELIM METO/IOM BBH/1Y HEOAHOPOJHOCTH PsJ0B HEKop-
PEKTHO.

B ¢BA3H ¢ 3THM BO3MOMHEL! IBA NVTH ONPEACIEHHA PACYETHHIX Xa-
PEKTEPHCTHK CTOKAa: BOCCTAHOBJCHHE €ro ecTecTBeiHOTO 3SHAYEeHHA
€ NOCJIeAYIOLEN CTATHCTHYECKO R 00paboTKoi PANOB K LpeBbHYHCIeHHE
H3IMEHEeHHBIX BeNHYNH cToKa. B o6oux cayuagx HeofixoAWMO DPOrHo-
3HPOBATh OXHAAEMbE H3MEHEHHS CTOKA B 3aBHCHMOCTH OT HpHPOA-
NBIX M aHTponoredusiX daxropos. [iaa sToro Mo#KHO BOCNOJNBE30BATHCH
YpaBHeHHEM BOAHOro fiaflaHca YYacTKa PYCaa B npefielaX OpollagMoro
KOHTYpPa, KOTOPOE HMEeT C/elYHuHi BHI:

}ru_yu + }ru. n‘_'rm n +rﬁ, np_-qa.nﬁ +le r_yu- r:'}'
+ B, 4+ X—E,—E+4Aw 4 Ag= 0, (140)

rie Y., Y, — cTor pycaceoil (noBepXHOCTHBIN) B BepXHEM H HHEMHEM
crBopax; Y, . Y, ,— noapycauBofi cTOX B BEPXHEM M HUAHEM
CTBOpax; Yg ,p — OOKOBasA NPHTOUHOCTL; (., — BOJO3abop; Y . —
MPATOK €CTECTBEHHBIX TPYHTOBHIX BOL B PYCAO ¢ KoHTypa; Y, , —
OTTOX I'PYHTOBHIX BOJ M3 P¥CJd B CTOpPOHY KOHTYpa; B, — cyMMapHpe
Bo3BpaTHee BOAH; X --—- atMocepHwle ocaikh; £, F — ucnapenne
¢ BOJINOH 1I0BEPXHOCTH M CYMMapHO® MCNAapPeHMe ¢ MPHAEralommy
YY4CTKOB NOHME!I M 1OAVAOrpyXenHol BIaronwGHBoOR pacTHTeNBHO-
CTH, A®m — IKKYMYJSIIHA BOib B MHUKPOMNONHKCHHAX na nofiMe;
Ag — BOIOOGMEH TPYHTOBEIX BOL € TCAVGOKHMH  BOAOHOCHBIME
CAOAMH.

Cxema, NOACHAOWAN 5TO YpaBHeHuE, faHa Ha puc. 77.

OueHKy BeJHUKH CTOKA PeKM B HH)KHEM CTBOPE Ha NMEpCNeKTHBY
MOMHO LPON3BOIAHTE N0 YPaBHEHHIO

Yu= Y“+ an_vn.n —[" Fﬁ.np_fhaﬁ—!_ },rn. r_F-n. r -
+ B+ X —E,—E + Ao - Ag, (140,)
BUTCKAIODIEMY U3 phipaxkenda (140).
ITO YPADIEHHE MOKIG BHPA3HTH B BHIE NpOCTOH (OpMY.isl
Y,=V,+a (141)
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}—'..=Yn—|—}’mp-—qm+ﬂc+.¥—ﬁn—j 4+ Aw, {142)
ﬂ=yn.n_"}lrn-n_}'};n.r_‘yn.r"[' . {1421}

Y, = [ ({¥,). Ceo-
GonHLlil wacH @ 110 3TOMY rpaduky onpeleasceTes Kak OTpesok, oTce-
KaeMblii AHHHEl CBf3M Ha ocu opaHHaT. Besnumxa ero 3aeucur ot
JHTOJOIHMECKOTO CTPOEHHA NOJICTHAAKINIMX NOPOA H ONpeledseTcs
HHAMBHAYAILHO A Ka®10ro ROACTOKA HJAH YYacTKa pycand. [Tpu
Yon—Y,s=0u Ag=0, napamerp a =Y, ,— Y, , Orcoga

Pue, 77. Cxema, nofickmioulas ypabhenue nogsoro HaiaHca yuacTea
PYCaa BOIOTOKA B ipeAeaX OAHOro OPOLacMoro MaccHsa.

MOHO CAEJATE BRBOJA, YTO, €C/AM NapaMeTp a HMeer NoJ0KHIEIbHLIH
3KAK, Ha MCCTeAVEMOM YUacTKe pycha npeobiajaer NMPHTOK TPYHIO-
BEIX BOX, 4 €CJ1 OTPHIATeIbHEH, peKa TepaeT BOAY NOASEMHBIM ITYTEM
B CTOPOHY NpWJeraiounero KoHTYpa.

C yueroM BhilueW3icenHoro ypapnenue (141) momio sanmucate
B C/EIYIOULEM BHE:

}!H=}’n == Fﬁ.np'—qlmﬁ_f_ﬂc +X—E.—-E+ﬂ&}+ﬂ. “41]1

B npaBeleHHBIX YpPAaBHEHHAX KOMIOHEHTBHl, XapakTepH3yiolHe
pyCACBOH NPRTOK, GOKOBYIO DPHTOMHOCTH, BOJ03abOp, ATMOCHEPHbI
ocafKkH, HCNApCHUE, AXKYMYJASIHIO BOLBI 118 NOHME, W3MEPAIOTCH HH
CTPYMEHTANBHEIMH METOLaMH ACCT4TOUNO HaueKHO. Ha nepcnexTs)
STH XapaKTepPHCTHKH ONEHHBAOTCH B 3aBHCHMOCTH OT 3aJlaHHOH BOI
HOCTH JeT WK NpPoeKTHOH ofecneyeHHUCTH 3THX JIeMENTOB.

HauGoasmye TPpYAHCCTH BCTPEYamwTCA NPH ONpEleaeHHH THIpo
reoJOTHYECKHX llapameTpor ecrectecnnioro nputoka (Y, ., Y, .
H orroka (Y, . Y, o) TPYHTOBHX BOA, a TaKiKe HPPHTAHOHHON
COCTABAMIOIEH CTOKa ¢ OpoluaeMnlX 3éMeab (posspartiinx Boa). Tlp
HaNHYMH HaOMONeHHil 3a YPOBHEM TFPYNTOBBIX BOJA, @ TaKme JaHHb)
o KosiprmiienTax GUALTPAIKMA ¥ BOACOTAAYM BOAOBMEILAOWHX HOPOA
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FHLPOTEONIOrHUECKHe MapaMerpst MOTYT OMTb ONPCHENIeHLI METOACM
Kamenckoro. Ilpu oTecyTCTBHH T4KOBBIX, 4TO 4ulue Bcero W Gupaer,
napameTtp «, XapaKTEpH3IYIONHHE CPEIHIO BEJIHYHHY Pa3HOCTH NpH-
TOKOB H OTTOKOB IPYHTOBHX BO, a Takxe BoaooGMeH ux ¢ Gosee ray-
OoKHMH CJ0AMH, NPHOAHIKEHHO MOKeT OHTh onpejefien no rpaduky
ceu3n Y, = [ (Y ;) na ocHobe riipomMeTecposorndeckoi HuGOopMallHH.
Hanpumep, aas p. Uy na yuacrke or Yen-Kemuna go Muagudana
IO NpeiBapuTeNBHHIM pacucraM & == 7,0 m¥c (¢ nonomuTeabnBIM
aHaKom}. JTo o3mavaer, yTo pycao p. Hy Ha yKazaHNoOM yyacTke
APeHHPVET TPYHTOBBIH NOTOK.

Coraacho aankem M. @, Kapacepa, cpeilrne KBajpaTHueckue
C1HOKH H3Mepelna pacxo/0B BOAL B PEKaX H KoJJAeKTopax paBhiu 5%,
s kananax J%. Ilo Halupnm panunid, cpefiie Kpaiparideckue oliMbKH
H3MepeHHsn ucnapenua ne npeemwanr 10—15%, BosBpaTnmx BOA
20%, ocaaxon 3%. TakuM o6pasom, CPCAKAA KBAAPaTHYMECKaA OWKOKa
HpefBuYHCICHHA cToKa no gopuyae (141} wan {141,), Buuucaennas
Mo W3IBECTHOMY Vpaswenuio !, cocraeaser npumepho 20—25%.,

Ha ocuormanku ypannenuns (140,) BuinoJHER pacyer BeandiH
cToka p. Culpiapby B HEMHEM TEYEHHH M NPHTOKA B ApaabCKoe Mope
va pepcnexTusy [260]. PesyabraTil pacueToB MOKasLIBAKT, uTO CTOK
STOH PEKH B INMHEM TEYelHH NPH HAMEMAEMbIX TEMNAX PE3BHTHH OPO-
mckus B Gaccedne [67, 68] x 1990 r. ymexbmnTes Ha 12—14 km®/ron,
YTC O3HAYACT NIPAKTHYECKH MOJHOE €ro npeKpauieHHe, He CYHTas
BO3BPATHLIX BOJ B HUMKHEM TEYeIIHH, KOTOPLIC He MOTyT GLITh NOBTODHO
HCIOAB30BAKL Aas opowenvs. B cBR2n ¢ STHM OpOH30HAYT CVILECTBEH-
HLie H3MEeHCHHA B BOANOM OanaHce ApadbCKOTO MOPH, KOTOPHIE MOTYT
HPHBECTH K 3HAYHTENbLHOMY COKPAILEHHK ©T0 AKBATODHH.

PeayabTate Hecsie10BaHKfl, mpeicTaBieHHbe B raape 4, noKasm-
BAIOT, YTO OPOILICHHE CUNBCKOXO3ARCTREHHX Yroguil mpusoiauT K 6oab-
ILHM H3MEHCHMAM BoOAncro fananca ¥ BHYTPHIOUOBOTO paclpenene-
HHA, @ TdKKe K YMeHBbLIeIIHID CTOKA PeK-BOAOHCTOUHKHKOB. [Tpy Hulnew-
nux Macurafax pasBHTHA OPCOILEHMA Ha pPsjie KPVIHBYX BOAOTOKOB
{Tepex, Cupidapba, Uy H Lp.) HMEET MECTO 3HAYMTENbHOE CIHMKEHHE
CTOKA.

JaapHefimee pacwupenne naouageli cpouiaeMblX  SeMedb, Oue-
BHJIHO, NMPHBEAET K elie 0OAbILeMY CHHHCHUIO peyHoro croKa. [ostoMmy
OICHKA €ro H3MCHEHH T noj BO3NeHCTRHEM OPOILAEMOTO 3EMIEACIHN 1
NPOrHO3 Ha 3TOH OCNOBE OPOCHTCIALHOH CNOCOOHOCTH pPeK-Boiao-
HCTOYITHKOR ABAACTCA BaxHON npofneMon coBpemennoili HayvkH.

| e o A 2 2 2 o % 23172
oy, = (05 + 0%, np + O3 - 0B_+ 0% + 0% - 04, +0, )17,

FAE NOAKOPENIBC BLPAMCHHA Og, Gg. yy B T. A. — CPCIMHE KBaJpaThucckne ownGKR
CHPCACTElHs COOTHETCTEYIOIIEX KOMNOKCHTOB PAcueTHOro ypaenenna (141,).
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5. BOOHO-COJIEBOH BAJAHC OPOIIIAEMBIX
3EMEJIb

5.1. Obwue nosroxcenus

[ToBEILIEHEE NPORYKTHBHOCTH CEJIBCKOX03SHCTBEHHOrD MPOH3BOMA-
CTBA H NHOJYYEHHE BBLICOKHX M YCTOHUHBBIX YDOXKEEB CeAbCKOXO3fMH-
CTBEHHHIX KVJLTYP HEpPasphiBHO CBA3&HO ¢ pacllHpEHHEM MeJHOpa-
KA H, B 9aCTHOCTH, OPOLIEHHA.

Mamenenusn poguoro Ganaica ¥ BAaroofMeHa B 30He aspauM# moj
BO3ACHCTEHEM OPONIEHKHA HNPHBORAT K KOpPelHBIM NpecOpasoBanyaMm
coneporo 6ajaHca cenbcKOX03AHCTBeHHLIX Nosed M maccusoB. [lpn
9TOM JIOBOJBHO YacTO BOZHMKANT HeOAArONpPMSITHLIE ABJACHHA — 3a-
GosiauMBaHHEe W BTOPHUHOE 3aCOMCHHE CeNLCKOXO3ANCTBENHBIX TOJeH
H, KaK CAeICTBHE, Pe3KOe CHHIKEHHE YDOrKaeR MJTH NOJIHOE BHINaJeHue
UEeHHEX VroAHH H3 cesoobopora. Ha salonoueHHLIX yuacTEax noBH-
maTCcd 683B03BpaTHLIE MOTENH BOIHLX PECYPCOB; NPOMBIBKA 3a2C0/IEH-
HBIX MOJEeH 4acTo BBEI3LIBAET NMOBRIIEHHE MHHEPAJH3AUHH BOSEPATHEIX
K B KOoHeyHoM WTOre peuHwix Boj. [lostomy BamHOo HayuuThecA npa-
BHILHO PEryIHpPOBaTh, a 3aT€M K NMPOrHO3KPOBATE XMMHUYECKHi pe-
AHM NOYBE! H BOJIBL

SNEMEHTEl BOJHOTO H COJIGBOrO PEXKHMAa BEPXHErD JEeHTENIbHOTO
TOPH3OHTA NMOYBO-TPYHTOB TECHO B3AHMOCBA3AHB KAK B €CTECTBEHHBIX
YCAQBHAX, TAK H NpH opoleHuy. IIpr opowenny, HanpuMep, BO3HH-
KaT JAONCJHHTe/bHEe HECXO0AAINHE NOTOKH BJaaru, cnocolCcTBvIOLHeE
BBIMBIBAEHIO coyiefl W3 KopHeoOuTaeMoro cJod B TrPYHTOBBIE BOJBL.
[IpecGaajanne STOTO NOTOKa@ HaJ BOCXONALIHM YacTo TNPHBOAHT
K HAKOMJAEHHIO TPYHTOBHIX BOJA ¥ MOABEMY HX ypoBns., B naivnediem
$TO BLI3HIBEET VCHJEHHe BOCXOAAUEro NMOTOKa BAAaryd M cojel H 3aco-
JeHHe BepXHero cjiof [OYBHL

[Ipu xopomel ecTecTBeHHOM WAH HWCKYCCTBEHHOH IpeRHpoBanHO-
CTH TCPPHTOPHH HI(PHABTPALMOHHOE NHTAHHE 1IPAKTHYECKH HE BIAHAET
HA VPOBEINIbiH pexuM TPYHTOBEIX BOM, NOCKOJLKY YBEJIHYHBAETCH
H TOPU3OHTAABIILIH OTTOX MX, Y4TO CnocOOCTBYEr PacCoJgelHIo Noub
H BHIIOCY coJeil 3a Ipeseas ceNbCKOX0o3aRCTOeHHEIX noael,

B ¢BA3W ¢ H3JIOKeNHLIM NMpOLecCH NepejpHiMeHusl BOLE H CONei
HeoOX0AUMO paccMaTpHUBaTe coBmecTHO. [lpu 3ToM BaXHO OJHOBpE-
MEHHO VIHTBIBATSH BOAHO-COMeBOH 0anaHC KaK 30HbI 23PaALHH, TaK H BO-
JOHOCHOTO CJIOA. KDHEﬂIlﬂ-ﬁ HEALX) COCTABASHHA BOAHEX I COMEDLIX
Banancos Jloskell OpiTh NPOrHO3 PeXUMa HAKCIIENH A HITH YOLIJIH BAATH
H coael, cnocoleTByWHMX aubo 3aboraunBaniio ¥ 38C0ACHHIO MOYB,
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ANGO MX mym@mnﬂ # paccesennto. Ilapajay ¢ cocTaBieHpeM BUAHBA
W COAeBLX 04JaHCOB A8 OTAENbHHIX HHTEPBAJOB HEOOXOAHMO U3V-
yaTh M 1IPOTHO3KPOBATH JHHAMHKY BJAro- H coneofmeHa.

B Hacrofimee BRPEemy MOMKHO BbJeNHTh JBa OJHOBDEMEHIID DasBu-
BAOIEECS METOAA MPorHO3a CONEBOTO PERHMA BOAL H NOUBL: Oalau-
coenil M GUIHKO-XHMHUECKHIl (MareMaTHYeCKOro MOJCAMPOBaHHA)
WJH, K4K €ro uacto HaskeawT, aHaanThueckuil. JlopoabHo yacto noae-
3VIOTCH TAKMKEe METOMOM aHaNOTHH, LailOlHM OpPHEHTHDPOBOYHOC npen-
CTABJIEEHE O HlanpaBAEHHOCTH [POLECCOB 3aCOJEINs HAH PAcCoNeHnd
DOALE H MOUBHL,

5.2. Memod s0O0HO-COA1€8020 0AAAHOQ

[punuMnu MCCAeoBaHUS BOjHO-coeBoro GamaHca copmyaHpo-
Ban A. H. Kocrakos [126].

Banancopue wmeroas npumedaadn B, A, Kosaa 1110, 1111,
C. @. Apeppanos [4—7], II. M. Kau [106], A. B. JleGenen {135}

WanecTibl HecdeloBaHWA COAeBOro fananca opolaeMux W Heopo-
maemeix noye A. A. Poge, C. K. Ioarosa, A. &b. Boapmaxosa,
B. B. Eraposa, H. A. Becegnosa, B. P. Bono6yesa, M. M. Kpbuioea,
(.. H. Puimosa, B. M. Jlerocraesa, H. M. Pewerxuncii, M. H. AutH-
nosa-Kaparaepa, 1. A. Kepsyma, O. A. I'paGoBckch u Ap.

B. A. KoBia pexoMEHAVET caelyioiliee ypasHerke colesoro fanaHca
NnoyB:

AS=8, 4 (S = Suw) + Siw + Sge— S (143}

e AS — HaMeHenHe CYMMapHOTO 3amnaca cofefl; 5, — CyMMapHBIR
zanac cojefl B Hayajge GanaHcoBoro nepuoia; S, — MOCTYNIEHHE
coJiell OT FPYHTOBHIX BOj, §;, — NOCTYILIEHHE COMEel ¢ OpPOCHTENB-
HBIMH BOIAMH; S, —— NOCTYIJACNHE CofieH H3 aTMOChepsl; S,, — BHHOC
codeil B rpyHTOBBIE BOAH; S, — BLHOC CONEH ¢ YpoKaeM pacTeHHH.

JI. M. Kau u P. M. PaxumbGaes [106, 1991 nosns3ayiorca B CBOHX
pacueTax ypasHEHHEM

8,— 8, =8;+8,+8, + S8+ 8,—8—3S,, (144)

rae Sy, Sa — ColepHalue coJch B NOUBO-TPYHTAX H IPYHTOBHX BO-
nax GaJaHCcOBOIO CNOH B Hauaje M KOHIE PacueTHoro nepuolia; S; —
NOCTYIJACHHE cofed ¢ armocpepuniMy OcanikaMH; S, — nRocTyniaenne
coJedl ¢ opocuTenbHOR BonoH; S;— nocTynaeHue cojel B pesyabrare
npinoca BeTpoM; S, — NOCTYMJAEHHE COMed ¢ YAOOpeHHAMH; S, —
nocTyiJdeHHe coaell K3 I'PYKTOBEIX BOA; Sy — BLUIIOC CoMedl B TPYHTO-
nule BONEl; Sy — BBIHOC coJeli ¢ ypoXKaeM pacTeHMH.

Vpasuenus (143) u (144) vanTHBAIOT 3AeMEHTH COJAEBOI0 GanaHca
ML 418 YacTHuX cayuaen. Hamu nonoapayioreda Goace obude ypas-
neunsn BOAHO-cONeBoro GanaHca JAH clof OT MNOBePXHOCTH MOYBH
10 BoAOYIIOpA, AJS 30HB aspalliH, a TAKXE [15 BOJAOHOCHOrO CJ0A:
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ypaBHeHHe o0wero BoANnO-COJIEBOTO Gajanca ' |
AS = Sy + Sy + S?’n. T S}’n. r iy S}’.ﬂ._"' SEH_SYP S't*r_"S\’ur “45] .;
YpaBleHue BOJHO-COAEBOr0 0ananca 3oLl a3palny
AS, = Sy + Sy -i- Sy n + Syp + Sk—81—S,;p# Ses— Svn.  (146)
ypaBlieHHe BOJHO-cOaeBOoro Garanca Bﬂﬂﬂl_-ﬂ.'r)l:nﬂl"ﬂ CA0H
— A8, = Syn. . — Sy, + Si - S (147)

rie AS, AS,, AS, — n3MeHenue 3anacop cofieit B CI0e OT 110BepX-
HOCTH A0 BOAOYNOpa, B S0He 4pauli H B BOAOHOCHOM caoe; Sy,
Sy —N3CTynIeHne coaeft ¢ atMochepHEIME OCagkaMH H OPOCHTEdb-
HLIMH B2AaMH; Sy, ,, Sy, p— CCTYMIEHHA COoJiell © eCTeCTBCHIBIMH
MOBEPXHOCTHEIMH H TPYHTOBLIMH BOZAMH; S,,— GOCTYNJEHHS COAeH
¢ yaobpenuaMu: Sy, Sy, S.g— BLIHGC COJeH € eCTeCTBEHHBIMH
TIOBCPXHOCTHBIMH H TPYHTOBBIMH BOJAMHM, d4 TaKike c0 COpPOCHEIMH
BOjaMM; S, — pacxofl cojaci Ha QopmupoOBAHHC YDOKaA; Sy —
MOCTYNJEHHE COJIeii B 30HY aspauli OT IPYNTOBHX BOA; S; — BhIHOC
coNner H3 30HB APaAUHH TPH HHQHABTPANMH ATMOCHEPHBIX OCALKOB
H {J]'.IGCHTE.THJH]:[H BOJI.

Ypaerenna (145)—(147) xapakrepuayrT HakonJeHHe wan yOuaL
coJqell B pacyeTHOM CJ0€ HA OFpPAHHUYEHHON TEPPHUTOPHH, Ha KOTOPOH
NJI0UIAHLIE H3MEHCHHA OCHOBHHX KOoMMNoHeHTOB Hepeauku. Ha Gonee
OOLUMPEEIX TEppHTOpUAX, re KoJaebaHHA 3THX 3aemMenToB GoJiee 3Ha-
HHTENBHH, I'IPGIJ.'ECEH HAKOMJEHHA HAH }'ﬁHHH CﬂJI-Eﬁ MOMHO ONHCATD
ypaBHENHSIMK BOAHO-cOJleBoro Gananca B paseepnyroii dopme.

Jas npyMepa sanunieM B passepHyTofl opme ypaBHenne (146)

T
ASo 714y = kx j{ IX‘(f;udf}dm + kg j{ JTM‘ wc}m—
: Ta [ T A ™

L]

de 4

i Ta

+ by, { j Y. o (f)dt }dm + | i _i:fzm (t) Venld)dt

da —

’ T
+ ‘l{ jk,{{f} K'(ﬂdf}dm—jl jﬁ:; (£) 1" (t) dt
b LiH e

To

< &
_w jkvp{fl Y;p{f]df}dm—kc.s H jM.Z.-,(r}:ﬂ}qu_
1] T

o L1}] Ta

T
— ﬁzyn‘[{ R0 a:.f].:fm. (145:)

7
B stom ypaBHeruu ky, ky, Ry, Ry, , B — CPEIHAA 38 KAKOH-TO

mn’
epHojA BpeMeHH KOHUEHTpauud conel cOoOTBeTCTBeHHO aTMOCepHBIX

OCajlKOB, ODOCHTEJbHLIX BOjJ, TNpPHTOKaE H OTTOKA NOBEPXHOCTHBIX

! Betnoc conelt 8 atmocdepy ¢ noToxoM Aenapmimciica paard npepansHBactcs
M YITEC.
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\
(LOMIAEBHX H TaNbiX), a TaKxe cOpOCHEX BOA. PYVHKIMH Eow 11
fp (1), Ry (D), Ryp (1) — BHIpIKAIOT MEHSIOWYIOCH BO BPEMEHH KOH-
IEHTPALHIO CONEH COOTBETCTBEHHO YAOOPEHH, IPYHTOBLIX BOJL, (DHIb-
TPAIHOHHLIX [IOTOXOB, KOHIEHTPAUHH PACTBOPOR, 32TPauHBaeMLiX
4 ypoma#n; o — IJ0Ua1k.

HeoOxoauMo OTMETHThH, MT0 B HACTOSALNEE BPEMA OTCYTCTBYIOT
AHAJHTHUECKHE BHLIDAMKEHMHA NOAHHTErPaIbHHX QVHKIMA pacnpeje-
JCHHH TIO NMAowaiw H H3MEHEeHWs Bo BpemMenH 3JeMEHTOB COMEBoro
(ajaHCa, MOITOMY CTPOTOMY AHAJIHTHUECKOMY peileHHI0 YpaBHeHue
(146,) ne nopgaercd. OHO BnoaHe MOeT OGbiTh HCMONBIOBAHO 174
pACYETA BEANYMH HAKOMJIEHHS HAH yOBUIH COJEH NO NaHHLIM 3KCIepH-
MEHTAABILX uccaepoBanuit. Jas sToro HeoGXOAHMO TNPOBOAHTL
CHEMKM OCHOBIIHIX 371€MERTCOB: MUHEDANH3AIHA aTMOCqepnEX OCajKoB,
NIOJMBHEX, TPYHTOBHIX H COPOCHBIX BOJL, @ TAK/KE HOPM BHECEHHA YROO-
peHu#i, ypomasa H Ap. MeroauKa nposefjeHda TaKHX CBHEMOK, 4 TAKKe
HEKOTOPLIE PesyAbLTATH paccMOTPEHH. HHIKE.

B panpuefiinen, no Mepe HAKONJMEHHA JIAHHBIX O pPacnpejefeHHH
M0 MACMEAH ¥ H3MENEeHHH BO BPEMCHH 3J€MEITOB BOAHO-COMEROro Ga-
Aadca W paspabOTKH AHANMTHYECKHX BHIPaMEHYH 5THX QVHRUKE 10d-
BHTCSl BO3MOMHOCTb CTPOTOro pelleHus vpapHeHuqa (146;).

C nomousio ypaepseuuii BOANO-c0I€BOT0 OaldHca MOMHED OUEHHTH
REMHUEHE HakoITenus comefl B cioyuae npeofiajands HClapeius
HaJl HMHOUIBTPAUMOHHBIM TOTOKOM HJAK MNoi BJAHAHHEM HAMNOPHBIX
FPYHTOBLIX BOJ, NPHTCKA COEHBIX BOJ, a TaKMe YObIH MX MOJA BO3-
jJleficTBHEeM OTTOKA FPYHTOBLIX H JIpeHaXHBIX Box. HMMesd jnaniine no
WHTEHCHBHOCTH HAKOMJEHHS HJAH VOLIIH COMEH, C YYeTOM HCXORHOTO
3aCOJEHHH H DPEKHMA OPOILEHHNA, KOTOPHIH OVAET npHMeHATsCA B OY-
Y IEM, MOZFKHO JaTh OPHEHTH POBOUHLIH IPOTHO3 3aCONEHHA WIH pacco-
JeHHA MOYMB H TPYHTOBHIX BOJA.

B paznuuHpie no YBJAAMHEHHOCTH roisl (opmMHpoBanHe BOLHO-CO-
J€BOr0 PEKHMA TIPOMCXOAKT no-pasHomy. Jns npornosa TCHAEHLHM
3ACOJCHHA MIH PACCOACHMA 1OUBHI {HIH BOJR) 11eo0XOAHMO onpene-
JARTh BOAHO-COMEBOH 0aaHe HCCeNYeMOTo MoJA (YYacTKa) B TeyelnHe
pHAa JeT ¢ TaKHM pacdeToM, yTolbl Obiau OXBaueHbl FOjL PA3IHIHOMN
yBJadKEEHHoCTH., Hepenko Ana OpHEHTHPOGOYHOH OLEHKHW TMPOTHO3A
3ACOMCHHA HJAH PACCOJEHHH COCTABASAIOT BOLHO-COJEBbE OaaHCh
IAA OTAeJBHBIX JeT ¢ HefJaronpMATHLIMH YCAOBHAMH YBIAMKHEHHA,
B yacTHOCTH 90—95%-noft ofecneueHHOCTH.

JInaTeABHOCTE M TPYA0EMKOCTE HaGA0Ae KT 3a SNeMeRTaMI BOJHO-
COJEBOTO HaNaHCa, KOTOPEe HVHHO MPOBOJNTL A4 COCTABJEHHA NMPOTr-
HO3A 3ACOJEINHST MAM DACCONEHHS MOYBL (HWAM BOAHY), ABANETCH CY-
IMECTREHHBLIM HElOCTATKOM 3TOro mMeroga. Ha mpakThke yaiie BCero
BO3HIKAET HeoOXOAMMOCTE ORICTPOTC OTBETA Ha BONMpoC 00 0MH1aeMbIX
MPONEccax 3aCOJIEHHS HJAH PACCONEHHS 3eMEeNb, NO3TOMY B NOCJIEIHHE
roibl CTaJH pPASBHBATHCA METOAL NPOTHO3WPOBAHHH JAKONJIEHHA
(wau y6euiv) M pacnpefegeHus coJefi Mo MoYBEHNOMY MpohHIO HA
OCHIOBC MATEMATHYECKOTO MOASAHDOBAHHA B COOTBETCTBHH C TEOpHedH
(PUBHKO-XHMHUCCKOH FHAPOIAHIIAMHKH MNOPHCTRIX CPer.
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5.3. Pusuro-xumMudeckuil Memoo

[lepesewmenne cogeil B cpefe, xaxk H3pectso (47, 58, 74, 110,
163, 176], npoucxoaur mnoa BausHHeM psifa PHIHKO-XHMHYECKHX
npoueccos: GHIBTPALUK, KONBEKTHBHON WIH (WALTPANHOHHON And-
dbysun, BHUIETAYABAHAT HAW PAcTBOpEHNs cOsell TBepAoH (a3,
oOMENILIX pedkunid W T, 1. Posb Kaxoro Ui nepeuicaennbx npoiec-
cos B JOPMHPOBAHKH XHMHYECKOI'D COCTaBa IPYHTOBBIX BOJ HAH NOPO-
BOTO PACTBODA 2ABHCHT OT KOHKPCTHBIX MPHPOAKLIX YCAOBHI H pexuMa
opomennsi, Ha caaGoaperipoBatlibix H OCCCTOMHBIX MOMAX C TOBLILEH-
HOI 34CONEHHOCTBIO MOYBC-TPYITOB B NEpBLIe rojkl OpoweHus Hadaio-
NAeTCH NONBEM YPOBHEA H IIOBbIILEHHE MHHEDANH3ALMK PPYHTOBLIX BOJ,
yTo YKasLBaeT a npeolilajanie npoiecca pacTBopenHs coaeit. Jaab-
wefinee pasGapacHHE IPYHTOBHX BOA M NOPOBHIX PacTBOPOB NOHB-
HBLIME BOAMH {IPHBOANT K CHHIKEHUIO HX MHHepajiusauuu. B srtor ne-
pPHOA KQHBEKTHBHOE nepeMeilenue codael (GurbrpatHoHHEM MOTOKOM)
npecGaanaer Hajn pactroperneM. Iloasem ypoBHER TpYNTOBHIX BOJ
criocofCTBYET NOBLUTEHHIO HClADEHHS, YTO B CBOK OMEpEdb NPHBOLAT
K HAKORJACHWIO colefl B 3oHe aspauH. C ApPYrod CTOpOlsi, BEIMEBA-
HHE HX H3 NOYBbl BOJOH cnocoOCTBYET MOBBLILEHHIO KOHUEHTpPAUHH
cojell TPYHTOBHX BOA. [lpeHam YCHIHBAET KOMBEKIHIO coaeH, 4uTo
HPHBOAHT K CHHMKEHHIO MWHEPaIH3alHH IPYHTOBRIX 801,

INpomecchl MHPpauMH conell B KOJHYECTBEHHOM OTHOLUCHHH H3Y-
ueHBl c1a6o, ocofeHHO B IHHACTHX nopojax. [IBniKeHue coJieit B BO-
IOBACHIUEHHHX MOPOAAX paccMaTpHBaeTcs KaK DHHY¥IEHHas KOH-
pekunn, conpopoxkiaemas Auddysued, pacTBOpeHHeM H OGMEHHLIMH
peakuuamu. Coraacto [47], ocnonnoe ypapHenwe ABHkKeHHs coae
B MOpofax ANA NMPOCTEHIUHX CAYYRACBE HMEET BHI

aC 9 aC
-{T:D,bjﬁ‘—‘u = T 8L —C), (148)

rae C — MHHEpPa/H3auHa [JOPOBOTO PAacTBOpPa NOPOA 30HbLL a3pallhH
HJIH IPYHTOBBLIX BOA, T/JA; [ — BPeM#A, CYTKH; X -— PaccrofniiHe, M,
v — CKOPOCTb [BHMKeHHA BOjBl B nopax rpyWra, oupesenseman mno

ypaBHelHn v = 1:-:_?- (afech U, — CKOPOCTE DRILTPALMH, M/CYTKH,

p — nopoanocts); C, — NpefelbHas KOHUENTPAlts HACHILEHHSA, T/,
E — xoaduinent pactpopenns, lleytku; Dy — Ko3bdruHERT KOH-
BEKTHBHOR Man duibTpaunoHHolt AHdKDY3HH, MA/CYTKH.

Do ypaBHEHHe Mpeanc.arder JHHeiinoe (OJHOMEpHOE) JABHIKeHHE
coseil ¥ BOJEL BAOAB OCH X H NOCTOHHHYID CKOPOCTh (PHIALTPAUNH.

Hs ypasrerns (148) caeayer, 4To HAMEHEHHE BO DPEMCHH KOHLEH-
TPauuK conell B Kaxkoil-nn6o Touke paBHO MOCTYIVIEHHIO COJEH B pe-
3VLTATE PA3HOCTH KOUIEHTPALAH IIOYBCHIONO pacTBopa (Anpy3uoH-
Hell usen), nepenoca coaci ABHXYIeACsH Bojoil (KOHBEKTHBHHI Y1€H)
M BCJAELCIBHC pacrBopeinis TBepaoft daswel cojell M nOCTYNJNEeHHA HX
B pacTbop. B cayuae Bunaienna cojel B Tepiyiwo ux ¢asy (aaccpo-
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s}, nmcﬂe,nﬁﬁ.ﬁ ywieH ypaenends (148) sandcelpaercy B HHOM BHZe
H AOJMEN HMETh O0paTHHH 3HAK.

B GoaplHHCTBE CAYYaEB, KOTa OCHOBHAA YacTh cofell HaXoauTcs
B pacTBOpe, Ypanneine (148} ucnoaesyerca 0e3 noc/efHero wuiesa,
T, €. Npelnoaaraercs, 4Te nepeipHKenne conell B cpeie ocyinecTpis-
eTcd MOJ BO3/IEHCTBHEM KOHBEKTHBHHIX H AMPOVIMCHHBIX NPOUECCoB.
B TaKoM cjayuae PelLCHHS ClIPaBefiHBL! IassuM ofpasom And npo-
MBIBHOTO PEXHMA OPOIUEHHS (MPOMBIBKA 38MeNk, PHCOBLIE MJIAHTAIHH).

QcHopne napaMeTpdl ypaBHeHHa (148): xosddpuneHT KoHBEK-
THBHOH HAH PEALTPALKOHHON Anddysun Dy v Kos(dHILHEHT pacTBO-
PEHHA, WK BbUUEJaYHBAHHA cOJeH §, MOAAEHKaT OnpelejcHHIo HAa
OCHOBAHHE onuTHHX faHuwx. I'lo ceoell npupone 5, 153, 176] ofa
STH MapaMeTpa fABJIAITCA KOMIVIEKCHBIMHE, YVUHTLIBAIIIMMA paj fax-
TopoB. Kosdduument D, XapakTepusyer He TOJBKO KOHBEKTHBHYIO
AuGhY3HIO, HO H IBHKEHHE CONeH, BOSHHKAWIES MNOJ BO3AEHCTBHEM
FPaIREHTOR KOHIEHTPALUHH, TEMNEpaTyphl, BJAAXKHOCTH, OCMOTHYE-
ckux seaenui. Kosgpdyuxent E XxapakTepusyeT npolecck pACTBOPeHHA
n o6MeHHbx peakund. Koshipuurents Dy, E onpegeantorcs kak c6op-
HbIE NaPaMETPhl OGpPATHEIM MYTEM N0 YNPOUIEHHBIM CXeMaM, BRTEKalo-
MMM H3 ocHOBHOro ypasheHns (146) Ges nocnennero ujens.

Jlas onpejpesenus D, wumeerca psf merogos 15, 31, 32, 153,
176, 202, 203]. OcHORBONOJOMHHKOM STHX  METONOB HBJISETCH
C. @. ApeppnHoB. [eranbHoe HITOMKEHHE €ro METOLOB MOMH{HO
gafirn B paborax [5, [531.

Has pacyera Dy B YCJAOBHAX NPOMBIBHOIO pexnma JI M, Pekc

w H. W. Taphenosa [176, 2031 pekomeunyror cnocoG: npun € = 0,9
u (1—C) = 0,1 Dy =0,0755 &2, rze Ax — ofnacte passirhs

npouecco Andxpyanu MeKAY FOPH3IOHTAMA C 3ACOIEHHEM Cu(1—0C), m;

= L

C=—

Lo
(s3nech C, — HCXOJAHOE 3acoNenHe B JanHoM caoe, %; C — 3aconexue
nocJie 1poMbBKH, %);

Ax = x, — Xy,

(X4, Xy — COOTBETCTEBENHO CNYVORIIL CJOCE C 3aC0EHHEM Cu (1—0), m);
[ — BpeMA MNPOMLIBKH, CYTKH.
Haa onpeneaenra Ax npeanaraercs rpadux cBfA3N NpHBEIEHHOH

KOHUeHTpauuu C = g— ¢ npHBeAeHnON ravounol x = f— (rae x, —
¥ L]

NPHHAMAETCH PaBHEM NOJOBHHE TaYGHHLL 347eraHHa CA0H ¢ MAKCH-
MaJLHOW KOHIeHTpanuneit).

C moMowpio paccMaTpHBaeMoro crnocoba npH HAJdHUHH ONpEaene-
HHIT XHMHYECKOTO COCTAaBa MOPOBHIX PACTBOPOB MOMKNO ONPEUEIATDH
BesuHAE Dy Aaa moforo ¢Josl TIOUYBO-TPYHTOB.

HeTpynHo BHAETE, 4T0 HMEH JAHWLIE O CKOPOCTAX NBHMKEHHH BOIN
B Nopojax, a Takike o Kospduunente Dy 0 APYruX, MOMKHO 0O OCHOB-
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HoMY ypaBHeHNo (0e3 nocAejHero 4ieHa) npegamwc,n{m‘h BEIHYHHK
KOHLENTPAUKH HOPOBEIX PACTBOPOB H IPYHTOBHEIX BOI, B YaCTHOCTH,
AR 1IPOMBIBHOIO DeKHMA.

Hmeonineca neMHOTCGYMCAEHHBIE QAHNEE O K HUllEHTaX KOH-
BeKTHBHOH MHdpy3HH NOKA3LIBAIOT, YTO €ro BEAMYHIIA HIMEIIHETCH
B 3HAYHTEAbHLIX npeaenax. JIas XBadbHCKMX, CyrAMHKOB (Gaccehn
Hyxnero [ona) Dy = 0,0005+0,06 m%cyrsu i!E}E]. aas Tonoa-
HOH cTend Dy, uaMensiercs B 1ex e npefeiax. Jan ApYrux YCJAOBHH
(nanpumep, JieHiHr pajckan obaacte [85]) on cocrapaser 0,003 m¥cyT-
K1 aas mucxoaswero noroka # 0,0003 m¥eyTku 1aa BOCXOAAILErO.
[TpuuuHH 3HAUNTEIbHBIX HaMeHeHHH xos(pduIHeNToB KOHBEKTHBHON
nuddy3un cule He YCTalloBJeHBbl, NOSTOMY NMPOTHO3H, COCTaBJEHHBIE
Ha WX OCHOBE, HOCHT ODHeNTHPOBOYHBIH XapakTep.

B zaknouesne cIeVeT OTMETHTL, YTO (DH3NKO-XHMHYECKHE MCTOAL
NPOrHO3a 3acoqenHy, Kak W poanobajaancopse, ewe ciabo paspaCo-
ravb. B dHAHKO-XHMHYECKOM METONE BeCh CJ0MHBIA KOMMJeKe dax-
ToponR, dOpMUPYVIOIIHX COAEBOH PCXKHM MOYBO-TPYITOE H FPYHTOBBIX
BOJ, KOJHYECTBEIHO OUCHHBAETCA B BHAE ABYX HAH Tpex cOOPHBIX M-
NMHPHYECKHX MapaMeTpon, ¢HINYECKHH CMBIC/ KOTOPHX HE BCeria
onpejlesiendpfi. B pacderHeix cxemax HeJOCTATOMHO VUHTLIBAETCH HE-
OTHOPOANOCTE MO NMJACWEAR H CAOHCTOCTE CPENbl, UTO OCNOMHHAET NpPH-
MEHMMOCTL MeTOfa. TeM He Mmenee anaJuTHUecKne (fH3uko-XuMHYe-
CKHE) METOAL CAEIVeT CUHTATh BEChbMa nepcnekTHBHbIMH. OHM He
3aMEHAIOT, a AONOJTHHIOT BoAnobanancopsie Meroasl. JaabHeiiee no-
BHUNEHHE HAAEKHOCTH TNPOrHO30B 3acojeHHs (paccoaend#), cocTa-
BNSE€MBIX KaK OajJlJaHCOBEIM, TAK H (HIUKO-XHMHYECKHM MCTOIaMIH,
NO-BHAHMOMY, BO3SMOMHO MpeKIe BCETO 3a CYET YBeJHYEHHA MOBTOD-
HOCTH M3MepeHHil W BHEApeHHA YNOMSHYTOrO BLIE METOJA CBCMKH
3JIEMEHTOB BOAHO-COJIEBOTO pPeXHMAa, JOCTATOMHO HANEKHO YYMTHBA-
FOLETO H3MEHeNHA TEX WJIM WHLIX NPOUECCOB MO TEPPHTOPHH.

5.4. Boono-coaes0it Gananc
Apsice-Typrecmancko20 a K 3s1acyMcK020
OpOULAEMBIX MACCHBOR

B xavecTBe npumépa nNpaxkTHUECKOrc HCNOJAL30BaHWA Ypaslie-
npit (145)—(147), (146,) upneoAsTcs JAAaHHBIC 0 BOANO-COaEBOM Oa-
JaHce ABVX Haubonee THOHMHKX Las OwxHoro Kazaxcrana opocHTe k-
uux ciicreM: Apsick-Typrecranckoil 0 Kawakymekod. Oba nccaeay-
eMLIX MaccHBa pacnosokensl B foauxe p. Celplapb: NepBuid — Na
npasoM Gepery Ha caafoBbIpaXeHHBX KOHYCAX BHHOCA HEGOJLNIKX
FOPHLIX PEK, CTEKAWWMX ¢ WMKEHMX ckionob xpe6ra Kaparay; Bro-
poit — Ha jJeBom Gepery, B Npeaeaax aadioBHAABHOH pasHuiibl. Boaee
noapolHoe ONMHCAHHE HCCAEAYEeMbIX OpPOCHTEJIbHBIX CHCTEM /a0
B ranase 4. Tam e npHBEACHa cxeMa pasMculeHHs npHlopos H ofopy-

1 Pacycrbl BOIHO-CONEBOro Gataiica bunoanekk copmecrso ¢ M. A, Kanur (264 ].
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ACBAHKY, 4 TAKME MYHKTOB HaGAIOLeHHH 3a aNeMEHTAMH BOAHO-COJE~
RoTo pexnma. JToNHBH KOMIMEKC 3KCIePHMeNTAbHEIX HOCAen0BaHki
BOMHOTO H COJEBOTe pemuMa Brnoaued sxcnepunuen I'TH B 1967—
1970 rr. Onucalyxe METOAOB ONpeleNienyd 3JeMeHTOoR HafaHca NpH-
percHo B raape 1. CoCTaE w KOMHUECTEO BOAHOPACTBOPHEMBIX COJCH
I [OYBEC H MHHEDANH3AUHHY OPOCHTENBHEIX, MPVHTOBHIX H ADEHAKNO-
KOMNEKTOPILIX BOJ ONMPEAeaAanck o0LenpHHATEIMH MeTO/aMH 8 Jabo-
patopun [TH [9, 24 ], Hume npuBoauTCH KPATEAA XAPAKTEPHCTHKE
3/IeMCHTOB BOJAHOTC H coseporo Gananca,

B Ta6n. 43 npuBeacHE JaHHbe NO saemeHTaM Boanore fajtaHca
OTIENLHABX CEALCKOXO3AHCTBEHHBIX NMOJIeH, a TAKMKe OPOINaeMblX MAac-
CHBOE B 1EA0M 315 Apbich-Typrectauckei H KsBmkymcxol opocHTe b~
HLIX CHCTEM.

TaGauuwa 43

FogoBpie BEAHYHHBE SJEMEHTOR BOAHOTO GAsanca OPOWaeMBIX
maccueos Homworo Kasaxcrana (mm)

ApLch=TYPKECTEHCKAA MaccHn

SneMeHT POgHOTO GamaHca XAOTES MOXR DREOIgaMEl MACCHD

1967 | 1668 | (060 | 1970 | IG67 | 1968 | 1869 | 1470

Aruocheprae ocanku 1T0p 160 | 2601 190 | 280 250) 360 | 220
Bonosabop 712 1080 | 922| 749 | 553 633} 574 | 616
COpoCHHE BOAR 93 93| 162 | 140
CyMMapHOE WCTIapeHNe A 716 692 | 048] BET | 470 444| 684 | 554
AKKYMYyAAUMA B 30HC aspamna | —38) —78 5l 30 | —80|—148] 113 | 28

AXKYMYVIAUMA B TPYHTOBLX RO- 31| —17 | —36] 66 | —26] —36)—30 |—50
AdX
Oflan aKKYMyTALHA . —7 | =95 | —31| 96 |—106—184] 83 |—22

[ =

K&H-‘]H}"Hmilil opociHTeibHAAR CHCTOMA

SAEMCHT BRAROrO Gananca PHCOBOC lane OPOUTACMBE MucCHE

1068 | I | 1970 | 1068 1969 1970
ArmociepHne peaiKm 240 | 420 | 180 | 240 420 170
Boaozatop 3335 | 4511 | H3G0 | 5573 5004 5797
Clpocnuie BOOLE o031 | 3039 | 26T1 | 3406 3539 4031
CyMMapioe HenapeHne 1310 | 1336 | 1350 | 1310 1336 | 168
AKKYMYAAUMA B 20018 ASPHILWH 176 | —20 b76 —20 i6
AKKYMVIAUNA B TPYUTOBHX Bo- | —J0 | —23 49 —41 58

aax

OO0way aLyMysums 146 | —43 |—271 | 225 -6l T4

Kax nHoHO, YBJAaMKHEHHOCTH aTMOCHEDHHMH OCalkaMH OOOHX
MaCCHBOB MPUMEPHO OAINNIAKOBas 1 BeckMa BH3Kan. Ha KanaryMexyio
PHCOBYIO CHCTEMY OPOCHTEILHBIX BOJ mogaerca B 4—5 pas Hoablie,
yeM Ha Apuick-Typrecrarckyio. COpOC BOjIE € PHCOBLIX MoJieH BO MHOTO
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pas Goabiie, yem ¢ Xaonkopuix Ha ATM, Henapenune ¢ prucosuix nonei
TAKAE BLilLE, UeM C N0JieH B YCI0BMAX XJONKOBO~1IOUEPHOBOIO CEBO-
oGopora ra ATM. Bennuvna uameHeHus 3anacos BjAary B 30m€ aspa-
LLHH H B FPYHTOBBIX BOJAax Ha o00HX OpolllaeMuX MaccHBax KonebJjercs
NPUMEPHO B OAMHAKOBRIX npelenax.

. boaee nogpobHbie JaHHbe no oObemy Boro3afopa U3 MarKCTpanib-
HbIX K2HAJNCB M NPHWTOKA Ha OpolllaeMbleé MaccHBHL, a Takme cOpoca
¢ nux Boaw 3a 1967—1970 rr. npusejetsl B Taase 4.

Ornowenue o6bema COPOCHBIX H KOJAJEKTOPHO-JIPeHaMHLIX BOA
K ofweMy Boposalopa coctapiaser Ha ATM 209%, a na KawnkyMmcko#
opocHTeibHOM cHereMe — 60%, 4T, Kak u c/Ie0Bal0 OXHAATE, CBH-
AeTe/ibCTBYET ¢ GoJee BRICOKOH creneHd o6BOJHEHHOCTH CebhCKOXOo-
SAHCTBEHHWIX NOJEH HA NOCRELHEM.

[TpuTox rpvHToBHX Boj Ha ATM u OTTOK Cc Hero, paccUHTAHHLIE
no OTAedAbHLIM Y4YacTKaM, CoCTABAART cooTBercTBehHo 71 912 M
18 925 Teic. MO

BennukHe pacxoja rpyHTOBHEIX BOJ B 30HY a3panuy, NONOJHEHHS
HX 3aMacoB 3a cueT MHOHABTPANKHOHHEIX MOTOKOB HA NOARX (XJonyar-
HHK), ONpPeleIeHHBE ¢ NOMOUIBIO THAPABIHUECKOTO JH3HMETPA € TAY-
GHHON 20 YPOBHS IPYHTOBLIX BOA 2 M, NpuBeaeHs! B Taba. 44 u 45,

Tabarua 44

MocTynacuue BAATH B 30HY APAUAM 30 CHET IPYRTOBBIX BOA
ua xaonkosoM noae ATM

MNoa HoAn Hian Apryct CenTuibps OuTalph
9.8 75,9 64,1 1,0
S 0 1263 39 637 57 563 430
15 a5 175 a0
L9 6525 15 925 76 125 35 150 L
|g?ﬂ _EE... _ﬁﬁ_._ 13{] 'H! {
H7UD 28 245 56 650 96 100

lfpuumevaunne B yHcAETEAE — B MM, B JNAMBHATCIE -—= B MY,

Muuepanusayuuna aTMocpPepHLX OCAAKOD,
OpOCHTENBHLX, TPVHTOBHX H JApPeHAaAMHO-
KOJAJACKTOPHKX BOjg H CcOojlepixaHWwe coaeid
B iiouBax. [loctymierne cone#l ¢ armocdepubpiMn ocajKkamu mHe-
BEJHKO: CPEAHXS ToJoBafd MHHepann3auwa ocajkos B Kasaxcraune
v Cpearelt Azun coctapaaer 60—90 mr/n [223, 272]. 3a nepuoa 1967—
1970 rr. ma ATM cpenuessBelllennsie ocaiky cocTaewian ot 219 jao
348 My, C TakMM KOSHYECTBOM OCAMKOB Ha Kawblii TEKTap MAcCCHBA
moxeT lonacth npumepno 100—200 kr coaelt, 4To, KAK Mbl YBHIHM
faabille, MPAKTHYECKOrD 3HAYEHUA HE HMCeT,
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TaGarua 45

MocTyndeHHe BOALL H3 30H AIPAUHK B IPYHTOBHC BOAL
C WBQHALTPALHOHEEM NOTOKOM Ha XAonsosoM noidc ATM

Too MapT Anpene R Hionn Huonn Asryct | CeRTAGPD
19659 —_ — — Eﬁﬁ ﬁ. r - 85 e
102 660 | 34 365 a6 975
1970 ___133 = 67 33 48 = S
o7 865 29 145 23 055 20 850

ApyvMeTasHHe L 99¢aurcAs — ¢ MM, [ JHaMCHATENC — MY,

[TocTynnense cojed ¢ vioOpenHaMH H AJ0XHMHKATaMH MOMKeT
HTpaTh CYILECTBEHH VIO PoJib B o6uem conepoM Ganance. O)Hako B pac-
CMATPHEAEMOM CAYYaE OHO HMEEeT OrpaHHYEeHHOE 3HAYEHHE W NOITOMY
HEe VHHTHIBAETCA TNIPH COCTaBJeHHH CoJ¢Boro Hananca.

OpocnreabpHas Boga Ha ATM, Kak vkaswBajoch, 1OCTYNaeT H3
TypKECTAHCKOTO MATHCTPAJIBHOIO KaHAME W YacTHYHO H3 Pek, Cle-
Kawwpx ¢ rop Kaparay, a na Kapakyumckuf oponiaeMuifi Macche —
na  KanakyMckoro kauana. Orbop npol Boibl A48 ONpenesenin Ka-
YCCTEEHHOrO COCTABA ¥ KOJMMECTBEHHOI'O COJAepHaHMA COJeH npo-
H3BOJMICH B rOJOBHON HaCTH MAarucTpaabHBIX KAHANOB H B XO3AHCTBEH-
HBIX OPOCHTENAX Ha TEX e NnocTax, rie 3aMepsJHch Pacxojikl BOJALL

CouepsxaHie B COCTAB COJIell B OPOCHTENLHOH BOJEe He OCTAaKTCHA
NOCTOMHHEMH, UHH MEHAIOTCA MO MYTH CAENOBAHHA BOJbl N0 KaRaay
W OpPOCHTEISM B HSaBHCHMOCTH OT PAcXOA0B K IPOACIKHTCABHOCTH
KOHTAKTA MEMIY OpPOCHTeAbHOH bodoll H nouso-rpyuramu. [lo co-
crapy Ha ATMopocureasran Boja ruapokapbonaTHo-cyakdarnas Mar-
NHERO-KaJEIHCEAN, HO B HEKOTOPRIE NEPHOAL CPelH aAHWOHOE npeod-
AagawmnM cranoerTca won HCO; (raba. 46). Ha Ksmakymckowm
OpOUIAEMOM MACCHDE NO COCTARY OPOCHTEIBHAA BOMA XJOPHAHO-CYJb-
thatHan KaNbUHEBO-HATPUEBAN, 4 B OTAGALHEIE NEPHOAL — [HADO-
kapSonaTHo-cyabhaTnas HaTpHeBO-KaJLIlHeRas.

C opocHTE hHEMH ROLAMY HA KAMABH FeKrap opollizeMoro mac-
CHBA B MO nocTViaer B epeinem 2-—3 T coaelt, uan 4,5--6,3 T na Ka-
AUIBIL MONMTHIA TexTap Ha ApbiCh-TypPKCCTAHCKOM OPCLUAEMOM Mac-
cHpe B 14—46 na K3abKyYMCKOM.

B venopdax K3bL1KVyMCKOTO OpollaeMor0 MacCHBA HIOBEPXHOCTILI
croK oreytereyer, a na ATM co croponn xpebra Kaparay no pexam
HMran-cy, Uagn W Apyrax mocTvRacT HCKOTOPOE KOJHYECTBO BOIM,
KOTOpad TAKMHe HCNOAb3VETCH Ha opomenue, Munepanusaiig ¥ HOH-
Hbil COCTAB CONCH B BOLAX 3THX DEK NPH BhIXOLE HX HA Maccun OIH3KH
K TOMY, 4TO MBI Habal0f42em B Typrf{-cmnr_n{nm MArHCTPANBHOM KaHajae
{cM. Tabn. 46).
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Hna coneporo GajaHca 30HBl @3palHM CYIECTBEHHOE 3HAYEHHE
iIMeET MOCTYNJeHHe coslell B AERATEABHbIH CI0H B NTPOLECcCce NepeaBH¥e-
WHA B SOHY aspaumd H jaibHefulero HCNapeHHA M TPAHCHHPAUHA
rpyHToRIX Boj. Vimewowmiica B HameM pacnopsmeHHH MaTepHan no
XHMHYECKOMY COCTABY TPYHTOBHIX BO/| X2DaKTEPH3VET B OCHOBHOM HX
BEPXHNK CJOH,
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Prc. 78. Cosensle npoduaM noss Ha yyacrke TyprecTaMckmll MardcTpalibHbLl
Kanaa — cr, ¥rpafar — p. Cuppapen, ATM.

g TR
oy
L Kol

T
a0,
o

T

Ha ATM wsaumenslias MMHEPAJTH3AUWA B TPYHTOBHMX BOJax
p6aK3n Kanana (rada. 47).

C ylanenueM OT Hero ¥ no Mepe NpebIHXeHHUS YPOBHA TPYHTO-
OBX BOJl K NOBEDXNOCTH MIiHEpﬂﬂHEﬂl[Hﬂ HX TMOBEIIIEGETCH.

Ha npojune ot Typkecranckoro MarecTpajeloro KaHaia Jo
p. Cupnapeu (puc. 78) npocnemxubaercss oJHa H3 nauGojee o6UHX
3aKOHOMCpHOCTeH nponecca GOpMEPOBAHHA MEHEpaiH3alHH FPYHTO-
BHIX BOJA: ¢ VBCJAHYeHHeM ofuiell cyMMb! pPACTBOPEHHLIX B I'PYHTOBBIX
BON2xX coJel H3MEHAeTCA HX KAYeCTBeHHBI COCTAaB B CTOPOHY VBeJAH-
UeHHA cojepannsa Xnopuacs (puc. 79).

B rpyutosnx ponax ¢ muHepannsanuei fo 2 r/n B npuxanasbuci
YACTH M HA nojaax BoAHOOANaHCOBHX YYaCTKOB B 4—D5 KM oT Kapana
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s
HMeer MecTo JCBOJBHO Buicokoe cojepxanne wona HCO3. Caeaver,
CTMETHTB KOaHuecTBeHHOE npecGaaganne wona HCO; nHan nonamn Cl1™

i SO, npu sToM KonueuTpauna SO npesuiaer KONIEATPALHIO < g
(pue. 79). Takoe cooTHOIEHHE HOUOB XapaxkTepHo AAS IpyNTOBHIX
BOg NPH NH3KUX cremeHsx MuHepaausauws [110]). Oum otHocsates
no COCTABY K CYAbDATHO-THAPOKAPOOHATHOMY THOY.
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Mukepaausayua epysmodex Sod

Pic. 79, 3aBucHMOCTE HOHNUOTC COCTABa IPYHTODBHX HOJ OFT HX MHHEDaJH3IAUNM,
ATM.

[lo mepe npuGanmkenna k YyluxkakyascKofl BlafHHe yBeaHUUBA-
eTcs o0llan KOHMeHTpallua coJeH B rpyHroBoll Boge. Cojpepmanve
SO3~ HITEHCHBHO pospacTaer. llpw KonueHTpanun coned go 15 ria
cojepkanne Cl~ menbloe, dem SOy . [pyutoBeie noasl B 7—1H Km
Ha 1or ¥ ioro-3anay ot noc. Crapuid HMkan xjaopuiuo-cyildarnne.
ITanbosee BHicOKan MHHEpajusalHsa TpyHTOBHX Bofx (o 97 rin),

KOTOPYIO HAGJIOMAEM B CHBAMIIHAX, PACOOAOMCHHBX B HyWKAKY.b-
KON Bnaaune, dopmMipyercs B OCHORHOM 3a cUeT HAKOMJIeluusa XJ0-
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puigoB. [Ipy MuHepaaMsaiku Buliie 15 r/n cogepxanue xaopa no Mepe
pocta ofwed MHHEpalM3auMH YBenHUWsaeTcs ObicTpee, uwem SOF—-
(cM. pue. 79).

Conep:xaune norna Na* yBCAHUHBAETCS B COOTBETCTBHM C COJEpXa-
wiem CI7. Koruentpanus Mg®* upu HH3K0H MuHEpasusauwu paBHa,
4 TMpH BBICOKOA — npesniiaer xoHlentpanuwo Ca®*, mano Menssch
NpH yBeAHYelnnH obinero coaepxanus conefi B rpvurosslx pogax. Co-
nepmanne Ca* npakTHYECKH NOCTOSHHO.

Kpuetie ofecniedeHHOCTH H pacnpeeNienia MUHEPATH3AUHE TPYH-
TOBWIX BOJ, NMOCTPOEHHEIE MO NAHHEM ONHOBPEMENHOro onpobfoBaHHA

n
18- E)
a i
3,..!';"3 } &
r 1% F
gt 2l
-5‘ ﬂ;tL
4t sl
Jk 4B
2k 4l
i g \ A
g 20 48 &0 80  Wir% o 3 5 V-rin

Prc, 80. -Kpusue obGecneesrocta (@) W pacnpenercans (6) Munepaawsgung
rpyHTOBEX poa Ha ATM

FPYHTOREIX BOJ B CMOTPOBHX cKRamuHax 29—30/1X 1969 r., npen-
craejedll Ha puc. 80. M3 paccmoTpeHus 3THX KpHBLIX BHANO, 4TO
H3MEHCHHA MHHEPaJN3aiuii IPYNTOBLIX BOJ NO TEPPHTOPHHM OYCHBb
BenKn  (Koapduinent sapuauwn paser 0,91, n =35 Sy =

= 1,913 r/n), uro onpereasercs NeCTPOTOH AWTOAOTHUECKOTO "co-
cTasa BOJOBMENAIOLHX NOPOA, 4 TaKxke HX PHAbTPAUHOHHCH Ciiocob-
HOCTBIO. [lone3ysach 3TUMM KPHBBIMH, MOMHO ONpPEleIHTh 1JI0WLA]b,
Ha KOTOpOIH H3MeHseTca B TeX HAH HIHX 1Ipelej]ax MHHepaiH3auus
FPYNTORBIX BOJL.

B. A. Kosaa {110] ennenser yersipe ocHOBHEX CTaauu dopMHpo-
BalKa MHHepa H3auHHu TPYHTOBKMX BOA, KOTOpHIE, CMEHAN BO BPEMEHH
oiHa JpPYryio, 3aKoHOMEPHUO ODHAPYKHBAIOTCH B IPOCTPAHCTBE,
O6pMHO B KamIAOM ODCILAEMOM MAacCHBe, XdPaKTEPH3YIOUIEMCA pery-
JAPHLIMH YCTOBUAMH [THTAHHA, NBHIXEHHA W OTTOKA MPVHTOBBIX BOJ,
ofnapyxuBawTca Bee, AM00 KaKk MUHEMYM TPH {HCKJOMaf CHAHKATHO-
KapBOHATNYI0) CTajHH GOPMHPOBAHHN MHHEPAJIH3AUHH TPYHTOBRIX
BOJl, OKAaHMAACWMX MCTOUHHUK MHTAHHA B BUAC 301 cyabparHo-
KapOOHATHEIX, XAOPHANO-CYABDATIEIX W cYAbDATHO-XACPHAHLX BOJ.
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Tpu cragna moxHo. ob6Hapymxuth ¥ wa ATM. 3pech cyanarso-
KapOboRaTHbE BOAE C MEHEpaAHusauHed Ao 2 r/a, nocrynamomue co
cropoisl rop Kaparay, u Bofibl, HaXOAHIHECH B 30He NHTAIHSA (DHIb-
TPAUHOHHBIMH NOTOKaMH H3 KaHaJda H Ha QpollaeMBlX MOJIHX, CMEeH-
I0TCA XAOPHAHO-CYAbDATHLIMK C KOKUeHTpauHeil o 15 r/a. Chegyio-
[aAd 30HAa — 30HA CYABDATHO-XJOPHAHBX BOL € MEAepaiH3salueil
70—90C r/a u poiwe. Dra cTagua Boj AvaseTca Haubosee nospuedl B of-
ILEM TPOLECCE POCTa MMIIEDUAH3ALNM TPYRTOBHX Bold. K Hell oTHo-
CATCH TPYHTOBBE BOALW YylMKAKYABCKOH BraXHIILL

Ha Ksuikymckom opoiuaemom’ MaccHpe Habaiojaercs Goanluas
MecTpoTa B XHMHYECKOM COCTZBE I'PYHTOBHX BoA. MsmeHenus npocae-
KHBAIOTCH KAK CE30HHLIE, TAK M NPOCTpaHCTRenHble (Taba. 48). Oue-
BHJHO, 3/€Ch CKA3HBAETCH W HCCTPOTA MEXAHHUYECKOro CocTabd aanig-
BHANLHBIX OTNOKEHHT, H BO3JCACTBHE GOJAbUINX KOJHUYECTE OPOCHTENb-
HOM BOAM, KOTOPHIE HMEIOT MECTO NPH KVALTYPE pHCA, HAAHYME Ha
OpOLIAEMOM MACCHBE KapT, 3aHATHIX Jwoepro#, M nepeaoros. Ha-
npxmep, B 1968 r. na maccuee 1000 ra nog prcom Gniio 3auato 1000 ra,
aB 1969 r. n 1970 rr. — 600 ra. O BaMAEAK KYJBTYPH pHCa Na 3aCO-
JeHue H{JHHETHEDU[HK YHaCTHEOB JMOCTaTOMIID [IﬂJI[}ﬂﬁHEI CKd3aHO B p&'
Gote [110].

Pacxoanvie craren cojeporo 0anaHca CKJI4ABIBAOTCA H3 CJAEAVIO-
LHX 3J7eMeHTOB. B opouraeMHX nouBax — 310 BEHOC BOJAHOPACTBO-
PEMLIX COJEH ¢ QUIALTPYIOIWHMHCA NONHBILIMA BOAAMH [IPH [iPOMBIB-
Kax noys NnpH Kyaerype pHca. Conu 3 NouBkl MOCTYyRAalT B BOAOHOC-
HBIH TOPH3OHT, 2 NPH XOpolueHl ecTecTBeHHON JApPeHHpPOBAHHOCTH MJH
HAIWYHH HCKYCCTBEHHOTO JIPEHaMKa TMOBEPXHOCTHBIM NYTeM TaKkKe
BLHIHOCHTCA 3HAYHTENBHOE KOJAHYECTDO BD}I]IG}]HCTEHPHMHK coneit.
Buinoc coseil ¢ ypo:KaeMm CeNbCKOXO03sMCTBEHHLIX KYJBTYP HE HMEeT
Gonblioro 3xHauedus. B pexoropulx paloHax HaGaolaercs BLAYBA-
HHE CcoNell ¢ MOBEPXHOCTH NOYBLL. YAe bHh BeC NOCAEANEX ABYX CTa-
Tell pacxojia B coaesoM Gaaance He3HAYHTEAEH.

a ATM nporaeHHOCTh KOAJEKTOPHO-IpeHamuoi ceTd 343,4 km.
MuAepanHsauly KOAJACKTOPHO-AIpeHaXHLIX BOJ uaMmeHsercs ot 0,4
no 4,3 r/a [264]. XumHueckuii cocTap JpeHaMHO-KOLIEKTOPHBIX BOL,
OTpaXKacT xapaump 3ACOJIEHHA IMOYB, XHMH yeCKHH COCTAB OpPOCHTE!1b-
HhlX H rpyHTOBLIX BoA. [lo cOCTABY ApeHamKHO-KOJJEKTOPHBIE BOABL
B OCHOBHOM THAPOXKapOOHATHO-CYABbATHLIE NDH MHHEpaAH3aUHH oT ]
ne 2 r/a. Tlpn Mueepasnzauwn Gomee 2 r/n KONJAEKTOPHO-ApPeHaAMKHEIC
BOAEl OOBIYHO XJOpHAHO-CYJb(atHoro coctaBa. B 3anaguolt wvactu
MaCcCHB HPEHE}HIIﬂ-HﬂﬂﬂE}{TﬂpHHﬂ BOOLI HMCIOT l‘-‘iHHEPH-’lHEﬂHHIﬂ oT
1 mo 1,5 r/n; ond cyawsbardHo-ruapoxkaplonaTHee WAH THApokaplo-
HATHO-CYIR(aTAbe. C 3a8COMEHHLIX VYACTKOB MOCTYRAWT BOAH ¢ 6o-
jlee BHICOKOH wMuunepaausanuedt (3—4 r/a) xhopHAHO-cyAbDaTHOrO
MArHHEBO-HATPHECBOTO cocTtaBa. B BocTounoR wacTH maccusa, rie
GOABLIC 3ACOJCHHBIX 3€Medb M CilJIbHEE pa3sBHTA JPeHaXHas CeTh,
no Kovjgekropam bectoraii ¥ Yasan HAYT BOAL ¢ MHHepaaIH3alMe
2,0—3,9 r/n, no cocraBy XJOPHAHO-CYALDATILIE MATHHEBO-114-
TPHEBELE,
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[To xoanextopHo-npeHa:xuoi cetd ¢ ATM B rog peiHocHTest 220— -
290 Thic. T coded. YUHTHIBAA, Y4TO K KPYNULIM koaqekropam K-5,
K-4, Becrorai, Yara, Yaan nogeeweno &0 793 ra, sro cocTtapaser
3,6—2,7 1/ra. C dakTHyeckd NONKTOIG reKTapa BEHOCHTCA 4—5 1/va.

Ha K3blaRyMCcKOil OpOCHTEALHOH CHCTCME 10 KOMIEKTOpaM B
p. ChpAapusid NOCTYNAeT CPABHWTCARIID MAJOMHIEDAJH3OBAHHAA
BOJa ¢ conepxanues conelt ot 1 10 6 riit 1264 . D10 cpusano ¢ Tem, uto
B KOJIEKTOPI MPHXOANT G0ALLICE KOAHYECTBO COPOCHRX TOL ¢ PHCO-
BIAX uekoB. [lo cocTaBy KOMACKTOPNWE BOAH B OCHOBHOM XJOpHIHO-
CYabhaTHHE, d

Bonno-coneBoii Gajdlaic BO MHOTOM ONDPEIEASETCH MeHCTHYECKUMH
ocOOEHHOCTAMHE TOYB, UX BUAHO-PHsHYecKUMU cBolcTBamH, [loyeen-
HLIH MOKPOB HA HCCALNYCMON TEPPHTOPHH MOBOJLIO pashoobpasen.
KpaTKaa XapakTepHCTHKa 10YD [IPHBOAHTCS HHKe.

Ha AT M npeofaasaloT cCpo3eMil cBeT bie CeBepHbIE, cop MK POBAR-
MIHECH B OCHOBHOM Ha CYTIHIHCTO-TATCYHHKOBLIX OTJIOMEeHHAX. Cpenu
CEpO3eMOB BCTPEHANOTCS JAYIOBO-CEPO3EMHEIC NOYBLL. DTH NOYBH Pas-
BHBAWTCH Ha [WIOCKOH HAKJOHNCH NperopHoi paBHHHE H HBEINOTCH
oOBEKTOM OpoLlaemMorn seMaeeans. Ha nuskoit gpepueaaaweratbioi
pasnnne pex ByryHn ¥ Copiapod passiuThH JYTOBO-CEDPO3EMIILIE CO-
NOHYAKOBLIE, JYTOBHE 34ACOJNCHHBIE MQUBH H COACHYAKH. JIyroBme
H Ayroso-GoJ0THLE 3aCOJIENTEE TOYBH (POPMHP YIOTCA B JeabTe p.By-
TVilb, 2 B Uynikaxyavckofi pnainte (apesuas agavta p. Byryun) —
AYTOBBI@ 34CO/IeHHBIE NOYBBL H COMOHYAKH.

Ha nporssenun oT TyprecTancKoro MarHcTpalbHOrO Kakanta Jo
p. Cuipmapeu Habarmjlaerca ONpPEASTEHHaA 3aKOHOMEPHOCTH B CMEHe
NOYB B CBAZH ¢ U3MEHeHHCM BOJIIIOrO PEeHMA, VCJAOBHH OTTOMHOCTH,
MCX AHMYECKOTO COCTARA NOPO/L: OT CReTAnX Cepo3eMoB ROAH3H KaHajNa
H H# BOAHOGANAHCODBOM YYacTKe J0 JVI0BO-CCPO3EMHBIX, CEPO3EMHO-
AYroBLX M ayroso-6onoTHeix B Yywikakynnckofi wnagune. Cpenm
ITHX 1OYR BCTPEualoTes Ne3acofentsle H 3acoJCHHEE passocrd., Ha
yuactke mexy p. Ceipiapued H 03, Uywkakyns pasBHTH CCPOIEML
CEETJLIC B Pa3HOH CTENEHH 3acoJeHHBe {cM. puHc. 78).

CepozgeMBl CBETJILIE MAJOTYMYCHBEL Coaepsanie rymyca 1,2—
1,4% (no 2%). Peakuns cpenm HeHTpaawllad, HHOMA cradoule ou-
HAS, a B 3ACOJACHHMX MOouBax wmeaoullas. B nezacosennux nousax
cojgepaHie coned o uoymewHoMy npodumw or 0,065 jpo 0,232%.
B 3aconeHHHMX nouBax COACDMAHRE coel B BEDXHIEX FOPH30HTAaX
cocragasger 0,4—0,7%, a B comonuaxkax — Gotee |1%. B nesacones-

HBIX noyBax npectaataroT vors HCO: n SO, B XaTHoHHON 9acTH —
KaTelNil; B 3aCOMCHHBIX MOUYBAX KAYeCTRNEHHHA COCTAaB XJAODEIHO-
cyavharnnii, cpean KaTHoOHOD npechaaiueT HaTpHi.
J1Yropo-ceposeMHEe TMOMBB WMCHT 00Jee MOwHbH ryMyCcoBLIA
ropuaont. Cojepxanue ryMmyca sisMendercda B npeaenax 0,6—2,7%.
[To npoduaio 10URLE HAGACLAETCA OIIEEHHe W DIKABO-0XPHCTHIE NATHA
H npuMasky. DBrifeneHus KPUCTANNOB THICA HAYHMHAKTCA C FAYOHHE
50—60 cm B cepozemuoii u ¢ 30—40 ¢n B cepozeMio-AvVropoi noyee.
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[lo mepe NPUOAHIKEHHS K YyumukakyasCKOH BIAHHE YBeAHYHBE-
crcA cojepmKanue coseit B MOYBE W MOLIHOCT: 3ACOJEHHOTO CIOM
(cM. pme. 78). .

B ofmeM BHIe MPOMECC HAKONJejls BOAHOPACTBOPHMEIX COJIEH
B moyBax WamocTpupyercs rpaduxom (puc. 81).
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Prec. 81. Coaeirakomacune s noysax CTapoHKanckoro yvactia. ATM.

[Mo Mepc 10T, KK TPYHTOBBIE BOH K NOYBRIHKE pacTBopH, pac-
XOAVACH Ha WCHAPENHE, NOBEIIANT KOHIEHTPAUKID COAcH, HaHMeHeo
PACTROPIMBIE H3 [MOCHENINX, JCCTHIAN TOYKH HACHINEHHA, BaYMHAIOT
BHNAJATE B OCAN0OK H OT/IAratbCcA B novbe.

Haxonacuue cogeli B noyse Haquiiaercs ¢ CoegHHEHHH kemesa,
KpemHe3eMa, KapGoHaroB Kanniusa. € yBeudeHHeM ODIICH KOMIEH-
TPAUHHK conell B NIOUBCHHOM PAacTBOPE H TPYRTOBHX BOJAX K HHUM lIpH-
COBTHHAIOTCA CYALDATH KaaLAs (THIC), HATPHA, MATHUA [1101.
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Coan, Hakainausamoipecs B nouysax ATM, oranvawores npeobaa-
AaureM cyabparos. Pesko BeipaKeHHYIO TEHAGNIIHIO HAKONJEHUS 003
napysusaer Na*, Hawxonaennsa Ca® n Mg® kak npu maamix, Ta
H MpH BRICOKMX CTENensX 3acOJeHHH M0YB MPaKTHYECKH HE MPOHCXo-
AHT. XJOPHAL 3AHUMAIOT NOJYHHEHIIOE MECTO, HaKanJHBAITCH hfﬂﬂ"_%
mennee, uen cvabshare; GoJgee 3aMeTHoe HAKOMJIEHHE HX MPOHCXCAHTS
NPH CPaBHUTE]bHO BHICOKMX CTENENAX 3acOoNeHiid noys: OGoabiie
170 T/ra B 2-merposom cace (cMm. puc. 81). .!

B npeaenax KsniikyMCKOTC OpOLWAEMOrO MacchBa Ha JeBoGepeK-)
HOH ApCBNeaNoBHaJNbHON paskKue p. Crplapbl passBUTEL CEPO3CMD,
CRETMHE TAKHPOBHJHEE, CCPO3eMBl TAKBLIPOBHAMBLIE COJNONYAKOBLIE,
JYTOBO-CEPO3EMHBIC TMOYBH 11a CAOHCTHX OTHOMKENIAX ¢ npeobiaana-.
HHEM CYTVIHHKOB € OTHeNBNbLIMH MaccusaMu OyrpueThiX cnabosakpen-
JeHHBIX Cepo3eMHBIX NeckoB. B npHCHpAapLHHCKOA NOHHMKEHIOH
jiosoce 370H PaBHHHB 3HAYHTELHOC PACTPOCTPAHCHHE HMEIOT JpeRHe-
AVTOBLIE ONYCTHHHBAWIMECH COJOHUEBATHIE COMOHUCBATO-COJA0OHYA-
KOBATHE [104BBLl, (QOpPMHpYONHECH Ha Ccadb0CHOHCTLIX 38C0J€HHBIX
nopofax. B ciaaGospipaxesnplx o0MHPHBEIX AenpeccunX peakeda
HA 33COJIeHHBX CAa060CJICHCTRIX IVIMHHCTHIX H CYTAHHHCTHX OTJOME-
HHAX PasBMTH NYCTHIHHBE TAXLIPOBHAHLIE COJIOIYAKOBLIE COJIOHOBL
3HaYKTeNBHO pacnpoCTpaHeHk OCTpPOBHBIE OYrpucThE H Tpijl0BO-
Oyrpucteie meckn 89 1.

FHa nofimedsoft Jyrosoil Teppace B OCHOBHOM Pa3BHTH TNOHMEH-
Hble JYTOBLIE 3ACOJEHHBIC CHOHCTHIE MOYBLI, BCTPEYAIOTCHA CONOHYAKH
JAYToBHE, HHOrAA conoHnkl. B crapuuax npeobuaanawT ayroso-6ono1-
Hue nousel. [lousoofpasvioume nopoldbl: ¢1ab0CAORCTHE B OCHOBHOM
CVFJHHHCTHE, PeXe TAHHACTLIE, COBPEMENNbe a1/ 0BHATLHEIC OTJO-
HEHHS B NPHPYCIOBOH YACTH, MECTAMH CYIECYalble i necyariie [89 ).

Ha sogHoGalaicoBOM yqacTKe HA K3LUIKYMCKOM OpOILACMOM MEC-
CHEE IOYBEHIEI NOKpPOB MpeicTaBNen 10YBAMH JYTOBO-CePO3EMHOrD
Thita, Berpevaiores HefoabliMe NATHA 3aconeirulx noue. IlouBw
Geansl OpraHduecKkuM BeinecrsoM. Cojepixkaene rymyca B BepxHem
ropusokre 1,37—1,45%, 4 B nekoropuix cayuaax 0,5%. Conepmxanye
BOAHOPACTBOPHMBIX COJEl B BEPXHHX TOPH3OHTAX HE3acoAeHUbIX
noys cocrapager 0,16—0,20% 1264]. [Ta mekuekoeplX BaaHKax,
Hacwnax B sepxuem 10-canrTumerpoBoMm cioe ono noctHraer 1—3%,
a B Kopke 3—46% (puc. 82) [264 ).

NAs BLI¥CHEHWA H3MCHEHHs 3anacos COMEH B NOYBC 3a BEreTa-
HHOHHKEA Nepuo;l 1a BoNHOOANAHCOBLIX YYACTKAX BHINOAHAJIACH COJIe-
pas cremka. CreMKa NpoBoHaCck BECHOMH 10 HAY4A1a NOCeBA H NOJTHBOE
g XJ0MYatiHKe H 10 3aTONJAeHHH PHCOBEIX YEKOH, a 3aTeéM OCEHBIO
nocJae npekpamesns oTHEoR ¥ yoopku ypoxkan. [lpn cwemre npoOwl
oTGHpaduch NMOCNOHHO A0 VPOBHS TPYHTOBLIX BOjl. KpuBne obecne-
NGITHOCTH M pacnpeleacinns sanacoe comeii B cioe noysnl 0—100 cm,
HOCTPOSRHLE 110 J2HITHIM CHLEMOK, NpeicTasieHbl Ha puc. 83.

KoshdulueHT Baphauuy 3anacoB coned B caoe noussl 0—100 cm
na ATM cocrasaser 1,40 (n = 23, S.,= 40,3 v/ra) (ATM), a na Kanu-
KyMCKOM opolllaemom maccuse 1,90 (n = 38, S, = 37,1 1/ra). Ha
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i
i
OCHOBAKIH KPHBBIX 00eCneyeHHOCTH ONpelenannct rIomall pacnpo-

CTPAHERUH NOYUB C COOTBETCTBYIOLLEH 3aCOJEHHOCTBIO, d TAKKE 3a114Ck
cogeil paaawunod ofecncuenHocTH, la ocHOBaHMH JalHBIX aHAI130B

Stiea :
) 4
400p
i
320 i y
7 EHIHE S
- i
20t1\
\ 150
168 1
';1 80
12 :
S 14 o 20 40 &0 80 100P%
‘\
%
!

e i i

W00 40 ?aﬂ St/ea

g %0 80 120 180 200 240 280 320 350

Puc. 83. Kpuseie ofecnesendoctd (a) u pacnpeienesns (6) sanacoe coaeff
B ¢noe mousn 0—108 ex (S 1/ra),

& — Apuct-TYPHECTHIICHAR URDOCHTEABHAR CHCTeMWa, a0—30 XI 1970 1. 6 — Kawmnmuym-
CHaN OPOCATEARMNAA cAcTema, 14—1G IV 1970 r.

BOIHOM BHITSXKH H onpejeerns oObheMHOrO Beca BHYHC/IEHE 3anach
BOMNOPACTEOPHMLIX CONeil B rouse b pasnule nepuoib (Taba. 49
50, 5l1).

Ta6awua 4

Janack coaefi (T) B BepxHes caoe 30Hsl aspalpu
(0—200 em) Ha XA0OKOBOM Noae B pasnwe mepuoas. ATM

1968 r, 1968 r. 1970 .
CUHTHOp A dnpcak CoNTHODE aANpeal centTadphk
11138 1218 1436 1087 1392
AS = 218 1 (3 1/ra} AS = 305 t (7 t/ra)

Cnabo3acoieHNse noysbl IK3LIKYMCKOYO YYaCTKa XapaKTepH
ayioTes ofuuM cogepakanuem coaelt 0,140—0,179% npu coaepxanni
Cl--nona 0,016—0,024%. B cHibHO3aCONCHIINX MNOYRAX COMEPHKAHH
doH4 XAopa yeenjunsaerca ao 0,28%, a m coaesolt kopouke ao 1,1%
1'!|m HASKHX H BHCOKHX CTCHEeHAX 3acCOJelHd MOoYB CpPeaH aHHOBO!

npeobaanaer SOi—, a CPCAH KATHOIOB — Na™.
26}



TaGauua 50

Janacu coael (1) B Bepxvem caoe donul aspauma (0—200 cm)
Ha mogrobasancosom yuactke ATM

1968 r, 1969 r. (%70 r.
Mao-
KyAuTypa TET .
ra Cegratpt | Anpess | Cedtdlps | Anpenn | Centadips
X nonmaTHak 120 | 3120 3360 3960 3000 | 3540
AS=600 7 (3 v/va) | AS=840 r (7 1/ra)
Jhouepua 110 | 4 400 5610 | 5720 BI7T0 | 4730
AS=1101 (1 1/ra) AS=—440" 1
—4.4 1/ra)
JepuoBlie ¢ noxzcenom | 154 [ 9240 7238 | 8162 7854 | 10010
MOUepP HLL AS=924 r (6 7/ra) | AS=2156 T (12 1/ra)
Hroro 84,0 16208 | 16208 | 17842 | 16024 | 18680
AS= 16341 (4,271/ra)| AS=26567(6,91/ra)
Janemt 192 183 | 185 173 176
AS=8r AS=3r

* 0 OIaT0 r. Ha STOM Ooae pOC XAONSATHHEH.

Mpr BosgcnmBauuM pHca ofllCe COMepiKANWe cOnell Ha yuacTke
B uejoM lipaKkTnuecky ue meusercs. Ha vekax nalaiojaercst HeKOTO-
poe YMEHbIIEHWEe 3aMacOoB coMell B METPOBOM C.JI0¢ NOYBLL 3a 5T0 MKe
BpeMs Ha BaAMKaX, lacknaX, Aoporax W APYTHX yHacTKax, KoTophe
He 3ajauBaoTCn BOAOH, NPOHCXOAMT SaMerlioe NAKONNeHde Coned
(ra6a. 51). B oT/IRYKE OT MOYBH, HA Y€KaX VBJaXHEeHHEe BaJHKOB 11po-
HCXOJAKT CHU3Y H, OUEBHAHO, cO0KY. BMecre ¢ BOJIOH K OBEPXHOCTH
HHTEHCHBIIO NOCTYMAOT H AKKYMYJAHPYIOTCA TaM COMH.

B ofumenm Ha yyacTKe Nne¢ NpolcXORiT 3aMETHOTO BhiHoca conefl.
OfbAcHENHe 3TOMY, NO-BHANMOMY, 310 HCKATh B HELOCTATOYHOMN
ApenupogaknocTt yyactka, Kapropue c6pocsl OTBOAAT B OCHOBHOM
BO/El ¢ MOBEPXIOCTH 4YeKOB H, BEPOATNO, OYeHb Maa0 SOMPeKTHBHL
4 KauecTBe ApeH.

Boauno-coanespo# 6anadc Apuce-TyYypKecTaB-
cKkoro 4 K3bnJNKYyMCKOro opomwaemMoro mac-
¢ ¥ BoOB. [aa pacuera BOAHO-COJEROro GanaHca YKa3aHHBIX CHCTEM
BoCMOJb3yeMca ypaeHeduamu (145), (146), (147), a Takxe (146,).
Bennunuu nocryunenus coneit ¢ yrofpeRrAMH B 3aTpaT HX Ha (op-
MHPOBAHHE VPOMXKAA NPH OKOHYATENbLHOM pacdere cojesoro fananca
B0 BHUMAHHE HC MPHHHMAAHCH BBHAY HX CPABHHTENLNO MAMOH BEJH-
UMHBL. DNeMeHTBl Sog Sy, Sy, B Pacuerax OOGBEAMIICHBI, HOCKOALKY
obnifil o6vem cOpPOCHBIX, NOBEPXHOCTNBIX H FPYNTOBLIX B0l NMpHpas-
nUBaeTcs o0BeMY KOJMJIEKTOPHOrOo CTOKA.

B ra6a. 52, 53, 54 npuseaenu coaesbic GajgaHCcH 145 30HLL a3pa-
KK XMOMKOBOTO NOJAA H VY4aCTKA ¢ HECKO!IBKHMN HOANMH, 3AHATHIMA
Pa3HBIMK KYJbTYpPaMit, a Takxe aua scero ATM.
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TaGanuna 513
Janackt coaed (T/ra) B mouBe B PA3HBIE NEPHOAK. 5
K3nAKYMCKHE OPOMaesbii MacCHD

= Ocenn 1968 r. | Becnsz 1969 r. Ocenp 198 r,

s

3 5% &5 &3

& ;:l = ;-‘-'-l- f

= o E 5"3 -4 o E v
g 8o | o |sod| o | o= |07 | 5y |or |04
g, | &2 E §3 '
z & K 2% 2%

Lekn 10,95 0,90 | 4,17 |12,40} 2,19| 3,75 97911, 281 ;
Bamuxn | 0—50 137,63 | 5,74 { 26,93 134,00 | 8,22 17,60 | 49,62 16,75 | 24,53
Cpeaee 1440 152 | 7.09|15,17| 2,96 | 550 14,90 2,22 5,16 *

BIRE=
HeHHoe

Hexn 19,241 1,63 | 7,04} 16,44 2,85 4000)14,27 12,61 3,10 5
Banuka | 0—100 | 70,00 { 9,00 | 52,00 55,00 [ 16,00 | 30,00 | 57,47 | 9,86 | 31,59 2
CpenHee 95741 257 [12,81121,37| 454 7,0 19,80 | 3,53 | 6,77

B3AC-
uieHAoe

- T - — TS-HFMﬂm E
: Beena 1970 r. Ocers 1970 r. :
r
E A ofutec . oduees ’
2 ¢ . g a2 g .
E = nnf: Ee <l S0% ;ff ; Ec e S0y
E i coael conen

Yexn 9,69 .45 3, 12 10,17 1,35 2,97

Banuaxy | 0—50 46,95 3,55 26,26 68,00 5,93 41,06
Cpennee 14,47 1,72 6,08 17,60 1,94 7,90

BAEE.
LEHHOe
Yexu 17,50 2.50 4,50 17,31 2,60 5,00
Baauxn | 0—100 62,96 5,78 32,72 83,51 .13 47.87
Cpennee 23,41 2,85 8,15 25,81 3,25 10,50
Bane-
(IR HOE J

B npuxoanoil 4acTH coaenoro 6anaHca 30HHE aspauHH Ha XJIONKO-
BOM MOJEe OCHOBHYW Maccy cogefl (2,7—4,3 t/ra) 1ai0T OPOCHTE/IbILIE
pozsl (cM. Tabu, 52). JpyruM HCTOYHHKOM MONOJHEHHSA 3anacos coqen
B TiouBe ABAAlOTCA TpyRTOBEE Boaw (3,4—4,0 t/ra).

Ynaneuye cosefi H3 30HBL a3pallH OCYMECTBARETCA HHPHABTpA-
HOHHLIME BORAMM BO Bpems nojuBoB. ATmochepHbie OCalKW, oue-
BUJHO, CYIECTBEHHOH POJH B BEHOCE COJEH 3a MPEefensl SOHLl aspa-
uKH He WrpamoT. Mx BIHSHHE CKasbBaeTCs JHIIb HA CAMBIX BEPXHHX
rOpH3OHTAX TOYBHL

B TeweHHe DBereTallHGHHOrO nepuoja conesofi Gananc 30HH aspa-
UHR XJONKOBOIO 0JA CEJAaABBAaEICH C MNoAOHHTEABHBIM 3HZKOM
(cM. Ta6n. 52) u pasen 6 T/ra. MameHeHwe 3anacoB BOAHOPAcTBOPH-
MBIX CoJefl B 30HE aSpallud 3a TOT JKe NEPHOJ cocTaBaser 5—7 1/ra.
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TaGaxunag L2

Conepoit Gaxamc (T) J0HW A3PAUHK XAONKOBOTO MOJA’
(naowaae 43,5 ra), ATM

F . | &1z

CacTIRIRKUIAR n =
O I NOID ﬂ'“ﬂlﬂ:l""‘" . :‘.; i = E - % E E 34 rox

AEIIE I IR IR AR

Hoctymaenwe co- { 1969 | 0 W0 781a7] 444200 189
ael copocuTean- | 1970 {40 ) 1 | 12 | 38 | 21 71 0190 19
HLIMH BOJaMH ]

Hoctynaenveconei | [968 | O | 0§ O] O] O 01 0310 0
cnosepxnocToem | 970 | 01 0| O] O © 0i 0}0 0
CTOHOM

Hoetvicaerneconcit | 1960 | O (0| OF 0| 13| 97 |38 ] 8 156
narpysroexoon| 1970 | OO ) G| 9| 23 { 1 63 ] 0 206

llrore (moctymae- [ 1969 | O | O { 0| 78 {50 141 {58 ] 8 345
HHC) 1970 (20 | 14 12| 47 144] 1181630 325

Branoc conefi cmo- | 1969 | O O0f{ O O 0 0] 010 o
BEP XHOCTHEIM 9] 0101 0 6] 0of ‘0 010 0
CTOROM

Buuoe codclt B 19691 C|J0| OS5I ]17] 18} 040 86
rpysroBeIC Bome! | EST0 | 2B | O | 16} k2] 8 0] 010 64

Bonocconcicxon- | 1969 | Oy 0] G] 0] O 0§ 010 {
JAeKTOpPHC-Ipe- 1970 | 0JO0f 0] Of O 01 610 4
HAA LM CTOKOM j

Itoro (Beuoc) 1969 | O|O| O]S5L|17T}! 181 D]O BB

1970 128 {0 | 16})12{ 8 0] 00 64
lMpepmmerne no- | 1969 ~+239 (6 T/ra)
CcTYMAeEAA  Han | 1970 +261 (6,1 1/ra)
BLIHOCOM 1

Hivenenwe sama- | 1969 +215 (5 1/ra)
coB codelt B 30- | 1970 +301 {7 7/ra)
HE a3pauMeE (nmo
JAHHLIM  AHAGH-

34 Mous)

AuanornyHas KapTina HabaofaeTes Ha YYacrkeé B LETOM, XOTSH
3A0Ch coseBOH GanaHc Qopmupyercd o), BO3ALHCTBHEM €ro SMemMCH-
TOB I1a OTIeNbHHIX nmonsx (cM. rafa. 50 u 33).

O6vem opocureannofl BOIB!, NoCTynawowedl 1Ha MacCHB, Kak Vike
OTMCYAJ0CE, YYHTHBAJICHA B FOJAOBHOH 4acTH KaHaj a: TaMm me orthH-
paauck Npolbl BOJLE Ha XUMHYECKHH AHaH3. YUTEHO M KOJHUECTEO
cO.IeH, NOCTYNAIMEE Ha MACCME C BOLAMH pex, cTeKaomux ¢ Kapa-
ray. Ilpuaarst Bo BHMManke pexd (Mkau-Cy, Yasu, Apwicranam),
BOJ3 KOTOPHIX HCMONBL3YETCH Ha opomwenue. B HumueMm TeueHun st
PEKH ABARIOTCA KOMIEKTOPAMH, 710 KOTOPHM NOCTYIIAI0T KONAEKTOPHD-
ApeHayHLe # cOpocHHE BOAB B UVINKaKVABCKYO BRafuHY.
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Coaceoill Gananc (T) oM aspauns CrapoHKaAHCKOre
BOAHOGANAHCOBOTO YYACTKA © XJOMEOBO-JIONEPROBHIM

cespofoporom (naoutans 384 ra), ATM JE
al 2| :
CocTapaApUWan = & ) 4 5 ? ‘,E; 3ar {
coagmoro GANAHCA . ;.:," = E‘ E E b s norog 3
El2lE1 21281286 :
=
IMoeTynnenne co- | 1969 O ) 1 |252 1234 186 {130 | 96 | 20 919 ;
neit c opocurens- | 1970 (125 |130 (233 (297 (228 176 | O | © 1188 {
Hoi Bofoi *.
Tloctynaenwe co- (1969 O | 0] O} O] 0] O O} O 0
ne#t ¢ nogepxwoe- (1570 O O O] O} O} O] © | O 0 :
CTHRIM CTOROM :
TlocTynnene co- |1969] O ) 0| 45 | 56 |157 1428 1243 | &5 1014 i
et u3 rpymro- j1970) G| O | 48 | 88 |198 |482 [326 | G& 1210 |
BEIX BOJ
Hroro (moctynae- (19689 O 1 (297 (200 (343 |558 {339 (100 1933
HiHe) 1970 [125 |130 |281 385 426 (658 1326 | 68 2399
Buynocconeft cmo- (1969 O O} 0| O O] O O] O {
RepxaocTUMMceTo- (1970 O] O O O O} 0| O] © ]
HOM
Brnocconefprpys-{1969| 0| O O (142|850 |50 0/ © 242
TORLE BOZAB 1970|7686 | 0|44 |34 |22; O| O] O 178
Brwoc cosefl ¢ cOpo-| 1969 163 | 62 | 65 | 50 | 32 | 20 | 25 | 62 479
CHuIMH ¥ JApeHa-| 1970 42 1104 | A3 |55 |62 |48 | 25| O 399
HHMH BOganH :
Hroro {Brmoc) 1969163 | 62 | 65 |192 | 82 | 70 | 25 | 62 721
1970|120 |104 }107 | 89 | 84 |48 |25 | O 517
Ipepwiwenre no- | 1969 -+ 1212
CTYIICHHS  maj (3,16 1/ra)
BEHOCOM 1970 + 1822 (4.7 1/ra)
Flamenerne  3&na- | 1969 41634 (4,2 1/ra)
cor conell B soue | 1970 +2560 (6,9 1/ra
aspausH (1o AaH-
HEM 3H8TH33 DOYB r

[IpHXoA PPYHTODHX BOA €O cToponsl rop cocrasiser 69 580-—
47 040 Tric. m% MuHepajaHsaufA TPYHTOBHEIX BOM, MOCTYNalOMIMX HAE
opolaeMblii MaccyB, 1,5—2 r/fa. B pacderax nnWHEATa MHHepaan3a-
wies 2 ria.

OTTOK TPYHTOBRIX BOJ C OPOLIaeMOro maccHBa B YU YIIKAKYIBCKY K
snaauny cocrasager 20 460—I17 240 ruc. mM® Boawl, crekaomue no
KOJMICKTOpaM B Hoabpe—uexabpe u susape—despane, OpeicTaBa siof
cobofl rpYHTOBHA cTOK. Mullepaausaius KX B 370 BPeMA Koje(aercs
or 0,661 via (K-5) no 3,6 r/a (Becrorait). CpegHessipeineHHas MHHEpPa-
N48alliA TPYHTOBLIX BOJA HAa HHMKHEH TPAHHIE OPOUIACMOr0 MACCHB2
1,8—-2,56 r/n. B pacuerax npuuara MrHepamwsanua 2,5 r/i.

Eaeroano Ha Maccus noctynaer okono 400 tee. T conel
{cy. TaGa. 53). BurocHTea ¢ Maccina u nocrynaeT B HynIKaKYJABCKYK
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Tabawoma 54

Conerpii Gamame Apwichk-TyPHECTAHCKOTO OPOLAEMOrD MAcCHBa,
(Xaonkoso-mouUeprobitit cesoofopor, nacwans 98 000 ra)

CorTasasnuas conepore Daanncs T KE;:;:E‘:'T;HJ
| [ocTenaenve codell ¢ opocHTeAbROH BOLOI 1965 237 240
: 1970 372 400
| lncTynaenie conefl ¢ NOREPXHOCTHHM CTOKOM 1969 1 14215
1970 4 K82
|locTynaesne coqed ¢ rpyHTOREM [OTOKOM 1969 139 160
1970 04 080
Hroro (noctviLicaqe) 1969 390 615
1970 471 062
Brisoc conell ¢ COPOCHLIMH H ADeHZMHLDMM BOZAMM 1964 988 756
1970 220 551
BeiHOC COucit © rPYHTORBM MOTOKOM 1969 51 150
1970 43 100
Bunioc ¢ NOBEpXuOCTLM CTOKOM 1069 0
1970 0
Buero (prinoc) 1965 - B39 406
1970 263 651
I Tpentimienie MOCTYILIEHHA COMel HAJ BHHOCOM 1569 50 709
0,5 Tfra)
1970 207 411
(2,1 Tira)

snaniudy 260—340 Tec. T coned. Ms3 UynIKaKyJALCKOH BUALWHE
C TOBEPXHOCTHBIMHM BoOJamp nocryuaer B p. CnpAapeio NOPAjKa
20000 Toic. M¥ B ron. MuHepaausauus BOJALI B 03Epax Yyinkakylb-
cKkoil BriannHet 2,86—3,87/a. B nrore B p. Ceipiapsio H3 HYIIKAKYb-
CKOl BMAARHB BEITOCHTCA OpHEHTHpoBo4Ho 55—T75 TLIC. T ConeH
T. e, 91-29% 7Toro, uTO MOCTYNAeT ¢ OpOIIAEMOro Maccupa.
KapTiHy CHIBHOTO 3aCOJEHHA 3TOH DNAIHHE HANIOCTPHPYEY M PR, 78.

B uetom Ha MaccuBe HaOmogaerca crabmiibielil GaraHc conen
(AS = 0,5=2,1 t/ra). Ho otnensnpie y9acTKH HaX0AATCA B COCTOS-
HHH [1POTPECCHPYIOLEro 3aco/eHUs HJAH COXPAUCHUA BLICOKOH 3aco-
JEHHOCTH, KOTOPAf CYLIECTEOBAJA JMO OPOLISHHA H CBA3AHA C €CTE-
CTBEHHOHCTOPHYUECKHMH ycaoeHaMi. [lo japHuM HHCTHTYTA Coios-
reupoprc 34 1968 r. Ha TeppHTOPHI MaccHBa HACHHTHBANOCE 39 462 ra
3aCONCHHEIX 3eMenh. JlAf paccodeHHa 3THX niowajedl norpebyerca
clpocuts B p. CHpaaphio HAKONHBIIHACA H3fLroK cogei (470 npH-
BeeT K NOBLILERHI0 MHFEpAINaaluy PeYHON BOAB), a B JanbHellle:
MOCPeJCTBOM THAPOTEXHHYECKUX H arpOTeXHHYECKHX MEpOTpUATHH
PETVAHPOBATh CONEPMKANHE COJCH B movBe. B UymwxaKyanCKOl Bra-
JAHHE TIPOWCXONHT HAKOTJeHHe cojei. 3T0 — NPOfBJCHRE ofiero

! [paxnvaerca, ure TPYHTOBOTO OTTOKA H2 Uymkakyas He HMECTEd,
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TEOXHMHYUECKOI'O NpOLECcca JBHXXEHHsT BOJAHOPACTBOPHMEIX COAEH OT
ropubiX BOSBBILIEHHOCTEl K HH3HHaM H Jablle K GeccTOuHbIM BlajHs

nam [185, 246 1 np. ). Coson4akyn H CHIBHO3ACONEHHBIE 1IOYBBI CYIIe
CTBOBAJIH 3/1eCh H31aBHA A0 crpoHTeancTBa ATM u paseuTHA np-:}me'-i
nug na ganHoi reppriopun (1721 (06 310M CBHAETEILCTBYIOT H ddH-
IBIE O COAEPMMAHHH H COCTABE COJICH B rPpyNTOBHIX BOJAX); C PA3BHTHEM
OPOLICHIIA POHECe 32C0eHHS NMOYB H TPYHTOBRIX BOJ B UylHKaKy/b-
cKON BIaJuHC yeyrybnsercs H OKa3ulBaeT BAMSHHE HA MEAHOPATHB-
HOE COCTOSIIHE BhIUeNeRamux maomaned, cnocobcTBYA HX 3acoJe-
inio. OceBoenne 3eMellb B pakone YymKakyiALCKoH BIaaunLl Tpedyer
CHOMILIX M TPYAOBMKHX MejHopauui. FMa rteppurtopwu, nexaiued
joxknee ATM go pyeaa p. Colpjapbi 3TH METHOPALMH A0JKHBI HOCHTS,
OUEBHAHO, PasHoCcTOpOHHKHA xapaxtep. IIpexkae BCero HYMKILI METHO-
pauuH, cnocoGCTBYIOLHE OTBOAY IPYHTOBLIX Bof B paiioHe Hyilka
KYJbCKOH BNaJHHE, & TAKKE C BHIIEAECKAIEr0 OPOLIAEMOT0 MacCHBA.
OnHoppemMeHlO HeoOXO0[HMO BHEIDHTL PAUHOHANLHLIE OPOCHTEIbLHBIE
Hopmbl 11a ATM, a Takike pPeKOHCTPYHPOB&TH OPOCHTEJILHYIO CETb,
yto Gyier cnocobCTBOBATh YMEHLINEHHIO HHHABTPALHOITHOIC NMHTAHK A
TPYHTOBHX BOJ,.

KpoMme Toro, AJ8 ONpecHeHist 3aCoJeHHHX NOYB YKasanHoil Tep-
PHTOPHH HEOOXOAHMO IPOBCCTH KaNHTa bHBE MEJIHOpPAllHH, MNPeLy:
CMOTPEB MOINHKI Apenax:, KoTopuil B cocrostHHE Gpl1 Obl oGecrieyHTE
ANUTEeNbHEE NPOMBEKH [0YB.

[IpopeneHiible HccieloBaHHH BOAHO-cojeRoro GajaHca MOKAZL:
BAIOT, 4TO 6€3 KANMUTAABHBIX MEJHOPAUHE TEPPHTOPHM, PACNOJOMKEH:
roit 1sknee ATM no pycaa p. Cuipaapsi, paccoienue nous na ATM
NPAKTHYECKH HEROIMOMKHO.

Ha K3bIKyMCKOM OpoIaeMoM MACCHBE HOCTVIIEHHE COAeH Npo-
HCXOIHT NMPDENMYIECTBEHINIOQ ¢ OpPpOCHTETLHBIMH BCAAMH H COCTaBAACT
ot 14 1o 46 1/ra. Bunoc co cOPOCHBIMH H APCHAKHBIMH BOJAAMH BMECTE
¢ IPYHTOBLIM OTTOKOM He npesblnaer 28—32 1/ra (raba. 55). Conesoil
faNauc OpoIlaeMOro MaccHBa B LEJOM CKJIANBIBACTCH 110 THIY Pacco-
JEHHS B OJHM rOAHLI H MO THNY 3aCOJEHHA — B ApyrHe.

[Tpn Gosee nojpolHOM M3YYEHHH BOAHO-conesoro 0adanca 30HL
aspauni ONKTHOTD YHacTKa ¢ NoceBHOH naollaisio 122 ra obHApYXH-
BAeTCH HECKONBKO HHad Kaprhua (raba. 56). ConeBas cLemxa 3[ecCk
noKa3aaa HEDJ[IIDPG,[LHDETL moun 1o 3alnacam Cﬂﬂﬂ'ﬁ, qTO CBH3AHO H CC
SHAYNTEIBHON U3MEHUHDOCTBI0 MCXAHHYECKOr0 COCTABA OYBL!, MHK PO
penpeda, ydacTka NEepasHOMEPIOro pacimpeieneHHs BOABI Hd YeKaX
npH 3atonaexin. OKasanoce, YTO Ha YeKax 3anace! COMEH OCTalrcy
NPAKTHYECKH TNOCTOAIHBLIMA, HE3HAYHTEIhHO CHHIMKEACH B HEPHOS
SATONJIEHHH. HB BAJJHKAX, HACHIOHX, 38 TAKHKE HA FPYHTGEHJ{ JA0OROTax
H nepesorax MPOHCXOAMT OpOFpeccHpyioUlee 3acojeHHe BepXHHX
I'OpH30OHTOR H HAKONAEHHE IHAYHTCThHOI'O KOJHYEeCTRA coaei 1;

1 B npegeiax ONBITHOTO DOXHOGAMAHCONOTO YYACTKA HA K3bLIKYMCEOM OpOlude:
MOM MAaccHBe Ha jl0K BJAKOD, AOpor, Hacwmned nNpHxofuTca npamepro 18 ra, uic
cocrapager 13% opomaeMo® TEPPHETOPHH yuacTxa,
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TaGauwwa 55

Conenoll Gananc ONWTHOIG Y4acTHA Ha K3pAKyMCKoM
opomaemoM MaccHee (maowags 1000 ra)

CooTARAMONLAA coTeporo GiaaaHca loa Konfuecreg cpach, T
liocrynacaue coacil © opockTenbHoill BO- 1968 46 524
Ao 1969 14 062
FS70 28 124
Buntoc coneft o cOpocHHMH H APCHAK-~ 1968 21 694
HLIME BORAMH 1569 21 224
1570 25 044
Bunoo coneil ¢ MPpYHTOBRIM CTOKOM 1968 10 282
1969 5778
1970 5 428
Hroro (BriHOC) 1968 3l 976
L6 28 Q02
1970 30 472
[TpeBeiIcE¥e NOCTYOAEHHA COnell van 1968 ~+ 14 848 (14,8 1/ra)
HX DEIBOCOM 1969 —7 162 (—7.2 1/ra)
1970 —2 348 (—2,5 1/ra)

Tatanuwa 56

Coaesoi Gananc [12 30HE AIPAUHN PHCOBOTO MO

naowans 122 ra)

COCTanamemay concnore Gaaauca Tox KonuuecTuo cofef. T
[locTynmenue cogefdl ¢ opoCHTEABHOIL BO- 1967 6324
4o 14968 20d3
1960 2614
1970 SHEH)
Buaoc cotell co cOPOCHEIME H ApeHaN- 1967 4539
HBIMH DBOJEAMY 1968 3976
1969 4353
1973 3256
Mpepniweniie nocTynaexiis coleld Hap, 1967 + 1785 (12,7 1/ra)
B B OCOM 1965 + 1557 (11,1 Tfra
1509 —1739 (—12,4 T,i’ra}
1970 +704 (-=5,0 7/ra)
Hamenemrite samacon coqed B 30HC aspa- 1964 —1,6 Tfra
e (U= 100 cpa) 1970 +—2,4 T/ra

3a Tenawlii NEPHOA rofa Ha Beel 1JI0LEIH NOJA (BMECTE C MeXK-
YeKOBLIMH BaJIWKaMH, CDYHTORBIMH JOPOTAMH, HacHAMH} HaKaniu-
BAETCA MpUMEpPHO A0 3 T/ra coacii {eM. Tabn. Hl). Cylecteyrowye
KapToBhe cOpOCH OKASHIBAIOT caafoe NpeHHpylonee AedcToRe, Tak
KaK B QCIIOBIIOM COHH OTBOANAT TOJbBKOQ NOBEPXHOCTHLIE BOB.
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6. TENJIOBOAHOBAJIAHCOBEIH METOM
ONPEAEJERH S HEAOCTATKORB
BOTONOTPEBJIEHHS H PEJXHMA
OPOINERHA CEJBCHOXO3S8HCTBEHHBIX
KYJAbTYP

6.1. O6uue noaoxcerusn

Oinnm H3 HanGosee pacnpocTPaAHCHITHX METON0B YUETA HJIHMATH-
HECKHX M THAPOJOTHYECKMX YCIOBHII B CENBCKOXO3AHCTBEHIIOM MpO-
H3BOACTRE FABJIAETCH PaiOiUpPOBANHE KJAHMATHUECKMX XAPAKTEpH-
CTHE.

B. B. Hokyuaeswm Ouilo yCTaHOBJIEHO, uTO pacnofwredte reo-
TPaPHYECKHX 30H B sHAYHTENBHOH MEpe onpelensercs KIHMATHUE-
TCKHMH JaKTOPaMH M, B YacTHOCTH, COOTHOIIEHHEM OCAAKOE W BOIMONK-
Horo Henmapeuus. Beaex sa paGoramu [okyuaeBa nosBunioch MHOTO
HCCNeAoBaHHE, TOCHALCHHLIX H3VUENHo ceazel pacnpeiesedus moys
H PECTHTEIBHOCTH C COOTHOIIIEHTEM OCANKOR | HCITEpPACMOCTH, A TAKKe
Mo arpoKmIMATHYCCKOMY padoHHposanui. HanGoaee pamuie uz mux
npubaanexar I'. T. Cenanunony, IT. H. Koaockosy, ®. @, Jaguran,
C. A. Canosnukonoit [60], A. A. [puropeesy n M. M. Byiuko {75]
" ap.

OiHHM HS nOCAENHHX IeTATHIO Pa3pabOTAHHWX M HADIEAWHX
IUHPOKGE 1DHMENEHHE HCCIeNoBanuil apaseres paGora no palioHNnpo-
BaHwio, peinoanennas M. M. Illawko [282]. B ocrosy storo paiionu-
POBAHHA MOAOKEH NOKA34TeThb ATMOCEPHOrO VBA@MUEHHA W Tenao-
OCECNCeYeHHOCTH TEPPHTOPHNE. 3a NOKasaTeNh ATMOCEPHOTO VB2 M-
HEIIA {IPHEATO OTHOLIEHHE ﬂ;}EﬂHEMHDTﬂﬂEEHEﬁ BENHYHHKM TOI0BKIX
OCAKOB K CpPELHCMHOIOJETHEMY AePIUHTY BidXKIOCTH BO3JVxa,
XAPAKTCPH3YIOWEMY YCAOBIYIO HCMAPHEMOCTE, 4 34 TIOKAa3aTeIL Tenao-
0GECTIeYEHHOCTH — CYMMA CPeilec yTOMHMX TEMNEPATYP BO3AVXd BLIIE
107 C 3a Tenamit nepuoi.

[. T. CensinmHoB Aas arTpoKAnNMaTHYECKOTO palHCHHPOBAIINA MC-
NONB30BA TAK HA3BIBAEMEIH I'nApoTepmuvecKuil Koa(buunent, npej-
CTABIAKOUIHA COOOH OTHOWIEHHE CYMMEI TEMOCPATYP BOSAVXA BLINE
10" C K cyMme 0CalKoB 3a TOT € MepHOL.

ITpuBeseHHEe KPHTEDHH, BBIMICAAEMBC OOLMHO IS CpeIHeMHo-
TOJIETIIETO TEPHOAR, ABASIOTCS JHLbL ofmel XapakTepucTHKoR armo-
COEPHOI'o YBAAKHECHHA TEPPATOPHI K Tie LAI0T NOJHOTO NnpeicTaB/aCiIyy
O COCTOSINHE W AMHAMHKC BJ1arooGecneueHHoCTH o ToJaM M BIYTPH
Ce30Ha B MCPHOL BLTETALUHM K 1IOSTOMY HE MOTYT ObITh NCHOAb-
SOBAHH AJMA OLEHKH NOTPCOIIOCTH BOAK H2 OPOIEHHC AaUHOH TeppH-
TOpIN B Tem OoMiee 1A5 ONPeNeaICiiig OpOCHTEALHRY HODM H pesxnMa
CPOLWCHHE,
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MsBeeTHO, HaTpHMEp, YTO B JIeCOCTENHOH 30HE APH HaAHHHH Aaf
cei0HAa B MHOTOJerneM paspese papenctea E = E, B OTACAbHLEE,
e Beero Haufolee OTBETCTBEINHEE AAA QOPMUPOBAHMSA YpOMKasd,
I(CPHOALI BereTauud KONKPETHHIX JeT yBJamHeHue OwBacr COBEp-
NICHHO HeNOCTATOMHBIM S NOJAYYENHS BBICOKHX H Jame cpeilux
ypOJKAeB, T. €. B 3TOM cayuyae, OUEBHJHO, MMEET MECTO HepaBCHCTBO
e By

BuecTe ¢ TeM 8 VCJIOBHAX CTenHOH S0HH!, A1 KOTOPOH B MHOTOMET-
JeM paspese CcrpasefnuBo HepabBeHcTso E < E, BUTPedawrcs TOAH,
KOra CcyMMapHOe HClapenue 3a ce30H GJH3KO 110 BeJHTHHE W nenapsd-
CMOCTH HAH ONTHMAAbHOMY wucnapenuio, Hanpumep, lame B TakuX
THTIHYHO CTEMHBIX YchoBHaX, kak Pocropckas n Boearorpaickas
ofinactu, H3 25 nocneannx ner Tpu roaa (1952, 1958 n 1964) 6einn Gans-
KH K ONTHMaJbHHM MO BAATOOOECTIEYEHHOCTH H YCAOBHAM NpOH3pa-
CTAHUH CEIBCKOXOSAHCTRENHuX KyasTyp. Hepeaxky cayyau AAs cTén-
HOT1 30HE!, KOTAA OITHMAALHOE YEJamIeHHe noYshl HabawLaeTcH ARk
B OTIENBHBIE MECfilbl Ce30Ha HJH BEreTalMOHHOTO NCepHoR.

B aoue usbpiTounoro yeaaskHenws, rae X > E, B MHOTOBOAHLIE
nepuoibl Tpebyerca HanboJjee GBICTPRIH OTROJ BJATH W3 MEPeyBIdiK-
NEHNOro BepxHero c¢iof nousbl. OfHAKO M 3Jech HEPEIKH Clyuad,
Korja B OTHENbABE UepHOibl TpeGyeTca Oopollenne CebCKOX03 A~
CTEeHHLIX KYJABTVR, ccofenHo OBON[HBIX, PAasSMEUEHHBIX HE TOALKO
Ha JCIKHX CVhecdallblx, HO U HA NOA3OJHCTEX NOYBIX.

B CES3H C HSJMOMEHHBIM TPOLOICKAJIHCE NMOHCKH JPYIHX (opMm
onckku snarooGecnevennocru. Tax, H. B. Boea B 1956 r. nna paio-
HAPOBAHHH TCPPUTOPKH 10r0-BocTOKa EBponefickoi Tep puTOpHH CCP
NPUMENA KO3(DPHLHENT, MPeAcTaBIAoILHH co00il OTHONICHHE CYMMbl
BCCEHHAX (NPONYKTHBHBIX) BiaTo3anacoB B METPOBOM CNOC H KOMH-
yecTBA 0CAAKOB 3a  BeCcelHC-AeTHHH NepHoj K CyMMe TeMnepatyp
Bosavxa Buume 0° C. :

Ananoruuisn KpuTepueM nonsaopaancek A. I1. @egocees pma pait-
onnpopanna Kasaxcrana n A. M. Kekyx — Axa YKpauusl.

B kauecTBe KPHTEPHA CCTECTBENHOR BIArcoGecnevyeHiiocTH Ceilh-
CKOXOZTHCTReN WX MoJell NpHHHMAeTest TAKXKE OTHOLIEHHE QaKTH-
YeCKOro pacxofia BJArH, BEIMHCJAEHHOTO MO BHPAMEHHIO E=W,—
— W, .- X, k notpeGHOCTH PacTeHHIl RO BJATE, ONpEASNAEMOH 10
TOMY JKC BEIPAMKCHHIO BO DJAXKHBIE TO/H [48, 49, 125, 132, 149, 218,
241]. A. B. Ilpouepos [192] eruucaser Kosdduunent saarocobecne-
YeHHOCTH KaK OTHOLIEHHE (PAKTHUCCKOTD pPACXOofa BJArd, BBIMHC.IEIN-
Horo mo Bhipamenuio W, — W, = X, X CyMMeé CYTO4lNLIX BEIHUHR
AGDUIMTOB BAAXKHOCTH BO3AYXa ¢ KosqxpHIHeHTAMH 0,6 B neprojx
ceB—xojomenue 1 0,4 B uepHoa KOJOICHHE—BOCKOBAA CNENOCTD.

MMeroTcsl H ApYrHe NpHeMbl OLCHKH TenJjo- H BJaroobecnedycHHo-
crin. Tax, M. . Bynsixo 140, 41 | yeaoska renaoofecneqenHocti npel-
jaraer XapaxkTepH30BATh PaIHAUHOHNEM KOIPOHLKHCHTOM CYXOCTR,
HIPEACTABJANILIIM COGOH OTHOLETINE PALHANHORIOTO fananca K KoH-

I
uecTBY Tem/a, HEOGXOIHMOMY A5 HCIIAPEHHA BLITABIIKX OCAUKOR 57 »
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4 YCA0BHA VBAAKIIEHHA — OTHOWCHHEM CYMMADHOTO MCTIaPpEeHHA

K BeJHYHHE BBHIMAIAIOWAX OCAIKOB —-.

B. B. Illadanos [280] upu onenke noTpelHOCTH B MEIHOPAUHAX
npernaraerT YUYMTHIBATD COBOKYMHOCTH (PAKTOPOB: o00ecrnedeHHOCTE
pactenuii TengoM, Baarofi H nuueii. On paspaboran KOMIIEKCHBIH
rpadHK, YUHATHBAKMHI 3aBHCHMOCTL NOKa3aTeJeH ypomxaHHOCTH OT
TeM/O0BOrQ, BONHOTO M MHUEBOTO (axTOPOB. ITOT TpaduK MOMKHO
HCNOAL3OBATE AJA OLEHKH CpelHHx yeJoBHH noTpefHOCTH B MEeNHo-
PaLHu, ;

OCHOBHEIM HEJOCTATKOM NpHBEIEHHHX KpHrepies biaroofecne-
YeHHOCTH ABJARETCA Heyder HMH Baaroo0MeHa B 30He aspailHd H,
B YACTHOCTH, BECLMA BAXKHOTO HCTOUMHKA YBJa)KHEHHS KopHeoOuTae-
MO0 G104 NOYBE — MOANUTHBAHHA 3a cYeT rpyHToBwX Boa. He yuu-
TRIBACTCH TAKKE BJAMHOCTE NOUBH, HHPHIALTPAIHS BJIALH 34 Mpejiensl
KOpHeoGUT2eMOro CJ10% NOYBH H MOBEPXHOCTHHI CTOK. [TosToMY B Tex
parionax, rac HAGWILTPANHA HAH KalHAaspHad BIAronpoBOAHOCTH
BCAUKY, NPHBEIAEHHBIE KPILTEPHH HEe JA0T CKOJbKO-NMHOYAL YAOBjET-
BOPHUTENBHOrO NPEACTABISHES O BAAT00OECNeYeHHOCTH CeNbCKOX03AH-
CTBEHHBIX KYABTYP B KOHKpPETHHIE ce30libl H fojee KOPOTKHE IrpoMe-
KVTKH BpeMeHH.

Taxum obpasoM, 444 Haubojee HalexHON OUEHKH Biaroobecrne-
YeHHOCTH CeAbLCKOXO3HHCTBEHIILIX KY/ALTYP HEeoOXOJHMO YUHTHIBATSH
BOZHBI GanaHc KOpHEOGHTAEMOTO CJ0A TMOYBH, BK/WOYasA BJAArooOMeH
€ HHKHEH YaACTRIO 30HLEL a3paliiy 33 KOPOTKHE NMPOMEKYTKH DPeMEHH
(BererauMoOHHEIN NepPHOA, MECAU, AeKana), saBHCAUWMH OT TErnJI0BOro
GajgaHca 11OACTHAAIIEH MOBEPXHOCTH.

Cheyer HMeTh B BHAY, YTO, 4eM KODOYE DACHETHBIE MPOMEMYTKH
BpeMend, TeM GoJee cymECTBCHHYIO POIb HrpaeT BaarooGMeH B Qop-
MUPOBAHWH BojHOro GagaHca 30Hsl a3pamii H BJAroobecnedyenuoCcTH
KOPHEOOHTAEMOTO ClOS NOYBLL, 0COGRHHO MPH HerAyOoKoM 3asieraHHu
rpynToBeX Bold., [eno B TOM, uTO MPE HEriyGOKOM 3ajIeraHHu rpyH-
TOBHIX BOA BJaarco0eciiedCHHOCTL PACTeHHWH OnpeasafAeTcd He TOMbKO
BeJIHYHHON Baaro3anacop B NOUBE, HO H BJAronpoBoJdHOCTHIO [OC/IER-
seit. Ilpw BmicoKofl BASTOMPOBOANOCTH DACTEHHA NOJYYA0T 3HAUM-
TeNBHOE KOJHYECTBO BIArM cHH3Y. B 3TOoM cjavuae BAAXKHOCTE MOYUBHI
Kax npasujo, OCTAeTes MPaKTHYECKH NIEH3MEHHOIl, a pacTenHd nomay-
qaloT BJary 3a cyer rpyaToBeX BOA [5]. M ToabKO npH 04eHb BHICOKOK
norpefiHocTH pacrenifi Bo BJare, KOraa HHTEHCHBIOCTL MCMapeHHA
MpenbiulaeT WHTEACHBHOCTb KAanHAJAAPHOW BAAronpoBORHOCTH, Kak
Gbl1o noxasako B paGote [259 ] 1 B raaBe 3 HacTOALNEH KIUTH, B AHEB-
HOoe BpeMs pPacTeHHA YacTHYIIO HCHOTB3VIOT BJarasdanachl 3OHB aspd-
UHH, & B 1I0MHOE, KOrJa HCMapeHHe YMeHbUAaeTcs, Brarosamnacs
BOCCTAHABMUBAIOTCA 3a cueT rpviurobelx BoA. ChefosatesbHO, MPH
onpeaedeHHH BAArcoGecledeHHOCT! CIbCKOXO3SHCTBEHHBIX KYARTYP
TpeGyercs YYUTHBATL HE TOJLKO BJAAXHOCTL NOYBLI W OCAAKM, HO H
BAarooOMen B 301e€  aspaluM, T. €. BHUOAHATL PacyeT BOAHOTO
badanca KopHCOOHTAEMOTO CJOA.
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Maa storo MomeT OuTh HCNOJL3IOBAKG YpaBleHye

X ';—{Wﬁu-—wﬁﬂ - K—1—Yn— n T"j'unnu
Enil ?

(149}

e v — Koadpuuuent Baarco0CeclEYCHHOCTH CeAbCKOXO03RICTEREHHEIX
KYNBTYP B JONAX EAHEHNUL, OCTaablne O0003HAUYEHHA lperHie,
[Tpu rayGoxkoM 3ajgeradHH TPYyHIrOBBIX BOM, KOIJ2 KOMOOHEHTLE
paaroofmera K 1 [ MOMRO NPHHATH PABIEME HYJ0, YPpaBHeNHEe A0#
pacuera kompbuuneHTa BaaroofecneyeHHOCTH MOMHO 3anHcarh Tak:

.I_] e -"}: + {WH _E' I"‘:l':l".} B ll.II'I'l-li'.‘IB - [15{}}
L

Jlerko BuneTs, uTo uncauTesy gopmya (149) u (150) npexcrasanior
coOOH ypapHeHHA AAA pacyeTa CYMMapHOro HCnapeHus METojoM Boj-
noro GajaHca COOTBETCTBEHHO npn HerayGoxoM M ray0boxowm sanera-
1itH TpyNTOBHIX Bol. KoadbduuunenTu BiaaroolecneyeHHOCTH, BLPaKCH-
Hble B hopMe OTHOLIEHHA CYMMAPHOTO HCIIAPEHHA K HCNAPAEMOCTH HIH
GIITHMaJBHOMY HCnapeHHo, npuMenssuce A. M. Aanarvesmm [14 ],
B. C. Mezsedaneemn L151], asTopom [2501 u ap.

Bosgpauasice K oueHKe Kpurepren Baarcobecnedenzoctn DBosa,
Kekyxa M ApYrHX aBTOPOB, MOMHC OTME@THTL, YTO BCE OHH HE COOT-
peTcTBYIOT 00meMy BoanoGagaHcoBomy xputepiio [dopmyna (149) ).
Kpurepns Ilpouepoez ¥ apyrux arpomereopojoroB (48, 49, 132,
149, 218! 6ausku K BOpHOGaJancoBonmy Kputepuio (150} ana ray6o-
KOTO 3aMeTaiiA IPYRTOBHX BOA, a AJA OUEHKH BiaroolecneyeHHOCTH
CCILCKOXO3AMCTBOHNKX NMoJeR ¢ HerJyfoKHM 3a/jeralineM TpyHTOBLIX
BOA OHM HENpHrofHkl. .

dopmyan (149) u (150), Kak yie yKasbBaloch, TOSBOMAIOT ONpe-
neanth KoxphHUHEHTH CCTECTBENHON BJaroofecneyeHHOCTH CenLCKo-
X03AHCTREHHLIX KYJAbTYP. TouHee, ¢ NMOMOLIBI 3THX (PODMY MOMKHO
YCTaNOBMTh, KaKO€ KOJAHYECTRO Bjard B OTHOCHTEIBHHIX €1HHHIEX
GraxTHYECKH GRIIO HCNOJAB3OBAKHO PACTEHIsMII B nponecce 06pasoBaHus
OpPFaHHYeCKOro BEIeCTBAa NPH H3MENEHHH eCTeCTBeHHOHR BAAMHOCTH
NOYBK B AMalA30HE OT HAMMCHBIUCH BAArOEMKOCTH A0 BAaMKIOCTH
JaBAdAHHUA,

B nocneanke roas Annarees [17] npeasomun ouenusath Biaro-
ofecneweniocTh no AeQHUNHTY Boanoro Gananca Mg, BHUHCIAEMOTD

no gopmyae
Myg=a¥g—vX—T, (151}

Pie @ — cpeaHnit KosMpHUHEHT CYMMapHOre HCHapeHHsa Jasa pas-
NHYHBX CENbLCKOXO3RIICTBEHHWX KVABTVP, N ¢ — CVMMa cpejHecy-
TOYHBIX AeQHUATOR BAAKHOCTH BO3JYXa 3a pacueTHLM nepnop; X —
OCa7KH 33 pACUeTHRIII Nepiof; v — Kos(pOUUKEHT HCNOIh30BAIIHA OCal-
KOR, MPHIHMAEMBIN JJMA TEPPHUTOPHM, NOKPHTOH KaHailaMmH, paBHbM
CTHHHANC; 1 — NOANKWTHBAHKE 32 CYET TPYHTOBHIX BOA.
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dopmyaa Aanarsesa, B OTJM¥HE OT BOAHOGANAHCOBOTO KPHTEPHA

(144), ne cogepxuUT B CBOEIH CTPYKTY PE KOMIIOHEHTOB BJaAKHOCTH NOYBEI, E

wibaaurpanu, [losTroMy oHa He B n0aHOA Mepe COOTBETCTBYET BOJHO-

:

2
i

OAJAHCOBOMY NPHHUHNY M ABJAEICA NO CYTH XapAKTEPHCTHKOM

ATMoChEPHOTO YBAAKHEHUT TEPpPHTOPHH, AHINIL KOCBEHHO OTPamMaio-
el COCTOXHHME YBJEKHEARH 1OYBHL

PacueTs! TOKA3ZLBAKOT, YTO HEYUeT BJAMUOCTH TNOYBE CHALHO
saBHLigeT BeJuunHy Mg, T. €. 3aHMIKAeT BIarcoGecneueHHOCTh Tep-
PHIOPHH 1O CPABHEHWIO C BJar00fecnedeHHoCTbIOo, OlPEIEIeHHOH 110
dopmyae (149). Cuenyer aamerth,. uTo dopmyaa (151) comepmuT
P APYTHX CYLIECTBEHHBIX HEROCTATKOB. B yacTHOCTH, METOA pacucTa
MCTIAPCHMRA 110 [TPOH3BEIEHHI0 CYMMBI JeQHIlHTA BJAKHOCTH BO3AYXE
Ha Ko3(hdUUMEHT CYMMapHOTO HCIIAPEHHA, KaK YMKe YKashBajoch,
He ARJASETCA BOJiHEe YA0BJAETBOPHTEALHBIM. AJAU4THEE HE AaeT MH-
KaKMX KOHCTPYKTHBHBIX NpPelioyKeHHid no pacuery MNOANHTHIBANHS
pacTeHdH 3a CYeT IpPYHTOBHIX BOML.

Kpome Toro, npu pacuerax BJarooGecieyeHHOCTH Jayullle YUHTH-
BaTh He BEJHUHHY NPOH3BELEHUs OCAAKOB Ha KOI(KPULAEHT HCIOMb-
30BaHMA (IO CYLIECTBY, 3TO NMPOH3BEJEHAC XapaKTepHAyeT CioH BnH-
TeIBAlHA B TIOYBY), HO HENOCPEACTBEHHO OCAAKM, a TaKxKe [0BEPXHO-
CTHHI CTOK.

A. P. Konerantnuos, JI. M. Cakaan, H. H. Tofica n P. H. One-
uuk  [120] BaaroofecineueHHOCTh CEALCKOXOSHHCTBEHHBIX KYABTYD
(He1OCTaTOK BJATH B 1104BE) ONpeesifioT KAk DasHOCTh MeM1y leob-
XOAHMBIM H HMEIOIAMCA B HANHYHI KOJHYECTBOM BOAbLl B NOYBE.

Creayer 3aMeTHTh, 4TC OCHOBHOH NMPHYMHOH Heyuera pasJuyHbIMH
apTopaMy paAa Bamnulx (akropon (GoPMHPCBAHHY BiarooGecreveH-
HOCTIl ARAMJACh HEJOCTATOYHAR H3YVUEHHOCThL BCEI'O C/IQXHOTO lpo-
necca paarooGMeHA B 30He @3pauni.

Takum o6pasoM, PACCMOTPEHIIEE METOds OLCHKH BjIarcobecrne-
YEHHOCTH HE HOJHOCTBIO VHHTBIBAIOT JEMEHTLI BOQHOTO H TCIA0BOIO
GanaHca, a TAKHxe XapakTep Braroo0Mena B 30He 43DaufH W IIPaKTH-
YECKH HC NPHCNOCOOAEHH K PEleHHI0 T1aBHoH 3ajaun 000CHORAHHA
pexiMa pPeryaMpoBanus Bojuoro Oananca KopileoGHTaEMOro cios
H, B YaCTHOCTH, JITA pacyeTa OpOCHTENLHEIX HOPM W pexiiMa opolle-
uus ! Hamu npeanoena HOBas KOMIICKCHad XapaKTEPHCTHEKA —
HEXOCTATOK  (AehHnuT) BOZOMOTPeGMEnHs  CENbCKOXO3AHCTBEHIBIX
RYALTYP, KOTOPYI0 PeKOMEHIYETCS MCMOb30Bath VA OUEHKM obec-
neyednoeTy Brarofl ¥ TennoM KopHeofduwraemMoro C0s NOYBLI 33 CMET
OCHOBHBIX HCTOYHHMKOB Tenga H Baard. Takan BO3MOMKHOCTL NMOABH-
Jach G CBA3H C BHEAPENHEM B MOCAS]HHE FOAbl HOBHIX METONOB H3YHe-
HHA BIaroo6MeHa b 30HC a3palui (cM. raapy 2) H BHIACIEHHA HEKOTO-
pPhIX BaXNWX ocofeHnocTel ero GopMHpOBaANHA (CM. FaIaBY 3).

' B sroM orHOleNnH MeTOR AanaTthesa BRIOJMO OrAHYASICH OT APYIHX, TaKk Kak
XOpoIo itpHcnocoficH K 3aaye Ppacyera OPOCKTENLLIX HOPM, XOTA, KaK OTMCNATOCD,
HEAOCTATOYNO YUHTHEBAET taxropu opMuPOBANAA BAArCOOGMCHA B 30NE aspalliin Ha
CennCKOX03nHeTnendx nosnx,
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6.2. Teopemuyeckas cxema Onpedesenus
Hedocmamxkos 8000nompedtAeHus
CeABCKOXO3IAUCTIBEHRHBIX KNAbMYD

MeTonka oupenesenus HelocTaTrkob BojonoTpebleHHs BNepBhle
Owlia pefnosKeHa (d reopeTHueckH ofocHoBaHa) asropom & 1969 T,
1250, 256, 259 ]; ona ocHoBaHA HA HCMOAbL30OBAHHY Y PAaBHEHHH BOAHOTO
(a72HCA SOHBL APAIHH /IS YCJIOBHA AeRcTBUTEIbHOTO (dakThue-
CKOTO) W ONTHMAJLHOIO YBAAKUCHHA NOYBLI.

Ypanuenne BojgHoro 0aianca 3CHL a3PaliM CENbCKOXO3AHCTBEH-
NOro 0UAH Lias YeI0BHA QaKTHYeCKOTO YBAAKEERHA NPH CCTECTBEHHOM
DEKHMC OCAAKOL M CTOKa Juis JderHero mepuoja (Y., = 0) umeer
CHAEIVIOWHA BHL:

XLV, ooV gB e LA poKeafeenil;  (153)

,,E[..!'IFI ONTHMANLIIONC YVBAAKHCHHA [HOUBERL, ]'[]JH KOTOROM IIpPH TI]]GHHI
PABHBIX YCJOBHSAX 1OJYUAIOTCA HanGojee BHICOKHE YPOXKaH, 370 ypas-
IelHe 3aNIMEM TaK:

xl + M TI }rn. [ [ — Fn, —Eml T WH._ s WH; +‘ ﬁquﬁH; "T"
+ K;— =0, (153}
Pemuas ypaenends (152) w (153) oTHocHTeNbHO (arTHyccKoro £

H onTHMaabHore E,, HCnapeHis H pa3jenwB nepBoe Ha DTopoe, no-
JAVUHM BRIpaKeHHe

—L_ "h:+Fﬂaﬂ_rn"|'wn-wh‘l—ﬁung}i_:—l—_ﬁ:-—f
= Fon X34-M- ¥Yp.on,—V¥n, _—_Wu, — Wi, 4- Allnos, + K;— 14

. (154)

KoahduilHeHT 1), 04eBUAl0, ABIACTCH KO3pHIHEHTOM CYMMapHOTO
nenapendd (Boronotpebaenns)t wnd BaarooGecneueHHoCTH, XapaKkre-
PHAYIOUHM TO KOJHYECTBO BJAIH, KOTOpPOE, KaK YHe O0TMEeYaloch,
G110 HCNOIB3OBAHO pacTelnaMu QakTHYECKH 110 OTHOUEHHIO K Mo-
TpefHOCTH 3TOH KYABTYPHl DO Bjare.

[Tps rayOoKoM 3a7€TaHUH IPYHTOBLIX BOX, KOFjJa KOMOOHEHTaMH
BJAArOOMCHA B SOHE aspaiiy MoXHO npeHebpedb, BLIPAXEHHC 5
Ko3tpuienTa BoponorpeGelHA MOMHO 3anicaTb B BHIE

Ef a}: '!' }’n_n_yn —I—%—W“ ‘I' L\U“ﬂﬁ:

Thss Fon =~ X, =M }-¥Yu.n—¥n, + W, —Wx, - Alinon,

. (155)

1 B meaHopanMH nog TepMHOOM sKoMipHLEHCeHT BOJOROTPEONenHAD O0LINNG DOHN-
MatoT OrHOIISNHE CYMMAPIIONG PAcXoga BAArH K Doanukue ypoxas. [lo pameuy Muc-
ILANY, STO OTIOWENHE CHeNYeT HasbiBaTL KOMUIONEHTOM PAcX0Ola EJATH Ha COHHIMY
ypomas.
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Bemnuinie 1onoJnenns 10 ey U6 KoadxhHINIEHTOR BojonoTpebae-
Hilsl 1) ¥ 1}, paBUbEe | — mu 1 — t;, NpeacTapasior cCoGoH HEAOCTATKH

pojonoTpefaenus !, BpaMenHue B J0AfX OT BEIHYHHL ONTHMANb-
Horo Hcpnapenua E,.:

X=Von—Yo+Wa—Wy-|-AUpoy + K —1 s (156)

]—-— :] —
L Eon
X—=Yan—Yn+Wu—W-—-AUyq,
l-—-'l'h:].-—- m.n n o o ”5?}

[ToMHOXHE NpaBylo W Jesyw vacti ypaeunenufi (156) u (157) ua
E, ., N0AYYHM Beanunisl HeAOCTaTKa Bojouorpedaenns dg (npu us-
MeleHHH BJ1aro3anacoB B €CTECTBCHHEIX YCAOBHAX OT KO3ppuumenTa
3ABHNAHNA A0 HAHMEHblnel RJI4roeMKOCTH), BLIPpAMEHHBIE B MMIJH-

METpax:
dE= (1_1]]'Eun=£¢n_'{x+}rm n— Y+ W,—

o A ), (158)
d}: = {1 e Tll} Enn . El:m"_ (X ‘l" Vn:- n“_rn -+ u:rill T u?ﬂ + f:""t"llxll;:'u::" “59}

[lpu nocrarounoM yeaaxuenud nouss, xorja W, = W, = W, ..
uamerenue pnarosanacoe AW B gopmyanax (158) u (159) pasuo nymwo.
B sToM cayuae npeewsnueHue cjaos armocdeplnix 0cajkoB Hajx onTH-
MaJbHBIM HCnapenneMm cnocoGeTpyer o6pasoBaHHi0 H30HITKA BJaru

B 30HE aspauHM H nonofgiellntd IPpYNUTOBEIX BOI.
Haburok Baary f[g MOMHO BuUHCAATL N0 dopmyJe

"'_IE=Eun_{-x - Frr-n""}rnl‘li'w'u_"wml'i"ﬁ} {15‘}]

HAH OpH ray6okoM saneranvil TPYHTOBHX BOA

_‘rﬁzEnn"—{x"‘ymﬂ__yu‘[_wu__w?r-r-a}* []El)

Anaaua ypasheHuit (158)—(161) nospoaser OTMETHTL HEKOTOpPHE
ocofeHsocTi (POPMHDPOBAHHA HEA0CTaTKOB H H3OLITKOBR BOAONOTpED-

JACHISA,

1. IMMpn W, = W, ., n W,== W, , (iro yawe BCEro HaGaw0Aa-
ercst B YCAOBHAX H3GHTOYHOrOo VBIXHEHHS) MOMHO NpPHIATH
E = E,, adg = 0. B sTom cyuae Bosmoxiio Gopmuposauie H3GuT-
KOB BaArH, KOTOpHE olipescasiotes no ypasnenusy (160) m (161).

! [log HeAOCTATHOM BOJONOTPe(VICHHA CeAbCKOXO3ANCTBEANOH KYJALTYPH nOwkH-
MAEM HeNOCTATOK BAari b KopHeo0KTaeMoil 308 Ha CeLCKOXCARHCTERHHOM NoJe B Ue-
JloM, HMes! B BHAY NPH 3TOM PacxXoi BOAH HA TPAHCNHPAUHIO W HCMapenne ¢ MOYBH.
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2. TMpu W,ou W, < W, , (rae W, , — HuxMuli npegen onth-
Ma/JAbBHBIX BJAro3anacos L noyee, ]]HBHI:]FI INpHMEPHO BJlaro3anacam
IpH Pa3puBe KanpaAJIApPOB, KOTAA Pe3K0 CHHKACTCA AOCTYNHOCTE BAArH
JJIn pacTeHnifl) BennunHa u3MeHeHus Bhaarosanacos AW npupasHu-
BAETCA HVJIIO H B pacueTHHIX popMynax He vunTrBaercd, npu AW = 0
de=Ey— X wvny npu X =0 dg = E,.

MMogoGHsle yCAOBHA HEPEIKO BOSUMKAIOT B MYCTBHIHEX B TOAYIY-
CTLHHBIX paHonax.

3. B uprpoje yaule Bcero BCTpeqAOTCa MPOMEKYTOYHBIE YCIOBHSA
YBAAKNEHHSA NOYBHI:

ar W.o=W, .
W o= W W, .

B stom cayyae AW = W, ., — W,, a Hegoctatk# Bojonorpe-
GaeHis oupenegdloTcR no QopMyie

de=Egn— (X + Yy o—Yu+ W, o — W+ K—1) (158)
HJH
dg=E—(X + Yy o—Yo+ W, ,— W) (159,)
o) W Wi,
Wiaz=W, =W

Ha«B = Hs: D"

B stom ciaydae HeLOCTATKH BOAONOTPEG/JEHHS BLIYMCHAIOTCH 1O
(popmyaam (158) u (159) npu W, = W, ,, rae

W, =W, , v=060—080, (162)

Cnyvam, paccMOTpeHHBIE B 1. 3, MOTYT HMeTb MecTo B 1060l npH-
poiHO# 30HE, 110 Yalle BCEro OHW BCTPEHAlOTCA B 30HAX HELOCTaTou-
HOMG H HEYCTOHYHBOI'O YB/IAXKHEHHSA NOBEPXHOCTH aTMochepEBMI ocaji-
KaMH.

BoamosmeH eue uejadif pAa cJy4yaeB coueTanus BJaro3anacos,
nanpusep: W, < W, a W, >W,_ , vou W, < W, ., W. <
< Ve B T A

HauGouee yacto BeTpesaercs cayuaft 36, nostomy dopmyast (158)
n (159) npu W, = W, , imeloT nanGojee wWHPOKOE pacnpocTpahe-
une. Coraacko 3THM QopMyaaM, NOX HEeJOCTATKOM BOJOMOTpelaeHns
CAeqyeT MONHMAaTE TO KOJHYECTBO BIAar#d, KOTOpRoOE Heobxoaumo goba-
BUTL B HOUSY JIJis MOJJEDKAHHS €e BJaKUOCTH 1Ha YPOBHE ONITHMA/b-
noi, ofecneyunaiouler ¢QopMHpoBaHHe BLICOKONO YpOiKasd.

Hegocratki pojonorpedienns dg v dpe, NOMHOMCHEBE HA CKpPbi-
TYIO TEUNOTY HenapeHua L, npeacraeasior coloid AONMONHHTENLHOE
KOJHYCCTBO 1€M.103HepreTHYECKHX pecypeoB (3aTpart Telia Ha Acnape-
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HHE W TPAHCIHPANHID KIH cyMMapHoe¢ Bogouorpebacike), HeobXoi-
MOE AR HOPMAABIOro PAsSBHUTHH CEeNbCKOXO3AHCTBEHHOH KYALTYPbI
[IPH NOAHOM DOraweliig HeJoCTaTKa RJAarn B nodbBe:

do = Ldg, (163)
dy = Ldg. (164)

[Ipon3BeaeHHe BEAHYHHEL ONTHMAaALHOIO Dojonorpebacnus Ha
CKpHTYIO TCNIoTY Henapenusi £, L npencrasnser cofoit ofimyie Be-
AHYHHY 3aTpPaT TenJOSHEPreTHUeCKHX pPECYPCOB Ra BeipalyuBaHue
BLICOKHX YPORaes NMpu OonTHMaJbHOM BjaarcobecneyeHHoCTH, a ilpo-
H3BCAeHHEe (AKTHYECKOro BOACNOTpefJeHHA Ha CKPBITYH Tenaory
Henapenua EL XapaKTepH3YeT BEIHYHHY 3aTPaT TenJosleproTHye-
CKHX DPCCYPCOB Ha [PDOHIBOIACTBO YpoxKas [lpﬂ qJﬂHTl[‘-IEEHGM }'E.‘IHH{-
HEHHIT [IOYBR.

Conocrapienne BeanuyuH £, L ¢ dakTHYecKHMH TeliosHepreTH-
GeCKHMH pecypcamH JaeT npeicraBleHHe O Tel0SHepPreTHUCCKo
ofecneyeHHOCTH JIEIHHﬂﬁ TEPPHTUPHH B OTHOUIEHHH CeJIbCKOX0O3fAH-
CTBEHHOTO NMPOM3BOICTEA.

B cayvae noppuucnHoll MH@GAALTpAUNOHEUON crOcoGHOCTH 110YBO-
FPYHTOB NpH G/H3KOM 3ANeraiii FPYATOBHX BOJ MMEET MECTO BecbMa
HHTEHCHBHOE [OMOJHEIIHe 3a[1ac0B M NOLBeM YPOBHCH nOChegHNnx,
4 TaKie MNeEpPHOIHYECKOE 3ATOIJCHHE 300kl d9DAaUHH H ED]JHEGﬁ]-!TEE-
MOTO CNOA, YTO [IPHBOAHT K NEPeYBAAMHEHAIO ¥ YXVAUIEHHID YCAORKHI
aspauHi noyBkl,

Pacyer H30LITKOB BJAArd MoxeT ObTh OCYIUECTRJEH CASAVIOUWIMM
H}’TEH. GﬁﬂEHﬂ‘]HH 3arnacH [']]}’I{T{ZIEHI BOAO, COOTEETCTBYIOUIHE KPHTH-
HeCKOMY CTOSNNIO WX yposua f,,, vepes U, . (cm. puc. 1). Toraa
ypasHeHHe BojHoro bGajgauca HUMKHEH YacTH 3I0HL A3paniH MOKHO
NpelcTaBHTL TaK:

I— K+ AW + [Urp.n __Urp.up} + {Urp,'ﬂip-_upp"h:] 5
cg Fﬂ.r‘yr':'ﬂ' “E"E*}

L

[Tpn Uy, > Uy p 9aen (U . — Uy ) B ypasaeumn (163)
BHpa)XaeT H3IOBITOK BOAb B KOPIEOONTAEMOM CA0€ M0 CpPaBHEHWIO
¢ KpHTHUECKHM 3anacoM [/, COOTBETCTRYIOUIHM KPHTHYECKOMY Ypon-
HIO IPYRTOBRIX Bod f1,, (T. €. YPOBHI0, NMpPEBLIIEHHE KOTOPOro CBA-
3aHO C MEepeyBAaXKHEHHEM M VXV/LICTIHEM a3PAUWH 1IOUBLEL B KOpHe-
ofuTaemoM croe). I1oT H3OBITOK © 1EJABI0 YIYyulleHHs1 YeaoBHE npo-
H3PACTAHHA PACTCHHH AOMMEH OHThH VAaJEH H3 NOYBLI NVTEM npopese-
HESl COOTBEYCTBYIOIHX ATPOTCXIHYECKHX H MEJHOPATHBHHIX MEpo-
NpHATHH.

Beauunny H30mTKa MOMIO BHULCIHTE HO (opMVIe

Urp. KpT Urp_ « = K—I1—AWgy_;, 4 {Ul':"'- Kp Uf"l'}. a — }"“‘ r }!r'
(166)
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YuuTLiEan, uTo NpPH 3a7eraduy TPYHTORLIX BOI ua KPHTHYBCKOH
rNySHHE H3MeHeHU A Baarosanacos A Wy npakTHYECKH BCETHA DABHL
NVI0 (Coaepakaimic BoAsl B 3TOM 0GBOJHEINHOM CJ0C OCTAeTCa BCEria
nocroanisM), ypasuedse (166} 551A NPUGIHKEHHBIX DACUETOB MOJKHO
HCMOALIORATE B caefyiomEed Qopme:

U;rp. kp- Um. e K— I -+ (UI'FLHP_UI‘F- H}_Yn. r -+ }rr- [lﬁ?)

Benuauna (U op — Upp.w) B opmysax (166} u (167) BBHIYHC-
NHETCH MO VPABHCHHIO

Urp.up_ury. grae T !'*{Hu.p_' u:!- “E"E'}

rae H, n H,, — ypOBHH TPYHTOBLX BOj COOTBEICTRENIHO B Iauanc
PACYETHOIO TIPOMENKYTKA W MPH HX KPHTHYECKOM TMOMOKEHHH (T. e.
NpH YACTHYHOM 3aTONVICHEN KOPHEOGHTCMOTO ¢109); 1 — HeA0CTaToOR
HACHILERHA [OUBO-IPYITOB B 30HE KOJeQaHHS YPOBHA IPYHTOBHIX
RO/, OIIPEIeIAeMLIH  BHITIEOTHCAHHBIM clnocobon,

6.3. Hedocmamii sodonompebaerHiug pa3zaduiHbix

CEABCKOXOIATUCMBEHHBLY KYABMIYD 8 OCHOBHBLX

. paiionax 3emaedensueckon 30uot C08emMcK00
Cowsa

Tlo npennaraeMoil Merojuke OLIH BHYHCIEHBL CHMCrOIHBIE HCAO-
CTATKM BOAONOTPEGICHHH 38 NEPHOJ BCTETalAll OCHOBILX CEABCKO-
XO3ARCTBENNLIX KYJMLTYp (03uMas ¥ APOBad NIUCHHUA, KYKYpPYs3a,
MHOTOACTHHE TPABB, PHC) MO BCEM OTMOPHLIM ar pPOMETCOPOIOr HYCCKKM
CTAHUM M 10ra 3eMIcneabYeckoil 3o Esponelickoit repprropun CCCP,
Kazaxcrana ¥ 3anagnoil CuGuapr. Beero nenonnsosano 280 NYHKTOR;
PACYETH BBUIOANCHH 3a neprof ¢ 1945 no 1964 r.

B 2aRMCHMOCTH OT HATUYIT H MOMHOTL HCXOAIBX MATePHAA0D 1a-
GRIONeHWil PACUETHl BHILIONHLINCH N0 PASHLIM OPMYTaM. B xauecrtne
OCHOBHEIX DACYETHHX QOpMya OBl TpuHATH Beipawenus (158)
n o (159).

Ilos pacdera HeLOCTATKOB BOACHOTPLSAEHN MO STHM (OpPMyIAM

GLIAH HCTOJIBSOBAHLI

1) cyroynpie it JeKajHble CYMMBl 0C3j KOS ¢ BEEISIHHEM NOLPABOK HA
HEeNOVYeT OCANKOB OCaJKOMEpPOM,

2} NpOAVETHBHLE BAATO3aNackl, H3MEPCHHLIE 114 Pas/HUHLIX CEI1bCKO-
X03nHCcTReNHBIX noasx Ao raybunia 1 M
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3) DenHUMHEL NOBEPXHOCTHOIDO CTOKAa Ha MAJLIX BOLOTOKAX,
4) AGHHBE METEOPOJOrHYECKHX H Tenno0a aHcoBLIX 11a0.Tio0enH A,

Pacxojl TPYHTOEBIX BOXL B 301y aspallid BBMHCJAAACH 1o dopmy-
aaM (106) uam (107). I1pn sroM ray6uHa HMX 3aJeradHug OnpefeTanach
110 JaHHBIM Ha0MONeHHH arpoMeTCTaHIMi HAH OleHRBanach npuieaH-
ACHUO MO FHAPOTEVI0MHYECKHM KapTaM. AKKYMYASIUHAY B TOHHAKEHAAX
MHKPOpCILEDA LIPHAHMATACE PaBHOA 3—5 MM MPH SHAYHTEALHBIX
ocajkax; npH ocagkax ao 200 MM sTa BeJHUHHA 1le YYHTHBAIACH.
Beanunsa aunAbTPaUHH OUCHHBAJTACE LPHOAMMKEHHO 1O PeaKItHM
YPOUHA FPYHTOBEIX BOJ HA OCAJKH M MO SMIIOpaM BJEMKHOCTH MOYBH
B KopHeoOuTaeMom caoe novskl. OcTanbHuie apryMedTl BRUHCIAMICE
BRIICOUHCAHHBIM ¢cnocobom  (cM. raapsy 1)

Ilpn oTCYTCTBRH ZAaHHLIX HaOMIAEHHH 3a PaAHAUKOHHEM GalaHCOM
HellapAemocTh £, BRuKcAanach npulaHxKenHo 0o cyMMapraofl pamia-
ILHH, TEMOCpaType H BAAMHOCTH BO3ayXa MetonoMm A. P. Koxcranru-
vosa [117] uam no summupuyeckuM rpaguxav sasscumocty E, oT
YCAOBHOA BETHUMHBL JeHUHMTA BJIAMHOCTH BO3NYXa, paspadoraHibiM
M. WM. Byauko [237].

OnrumasbHoe BojonoTpelaciiie onpeaensIoch No MAIHLM HIMe-
peHHil HAH BHYHCANJIOCH N0 opmyme (60). Ilapauerp f B sroit dop-
MVJIIE OPHHEMANCA 10 pacueTHol WKaae (cm. Taba. 16, 16a). [Toay-
geHnule no gopmyae (60) BEAHYRIE ONTHMANLHOTO BOLONOTPEGIEHH A
CPABHHBAJMCE € TAKOBBIMH Ha OpPOWAEMBIX CejbCKOX03fHCTBeHHBIX
noisx, TOE NEeH3MEHHO NOANepXWBAETCA ONTHMANBHOE YRIAMHEHHE,
NPHBOAALLEC K BBICOKHM ypomasnm {oxkoqao 32—40 u/ra ozumuix, 30—
35 w/ra aposslx, 50—70 w/ra kykypy3nl). Ha ocnoBanun takoro cpae-
HeHHH NPOBEPAETCH NPABHABIOCTh OUEHKH BeJHYHMIIEI ONTHMAJLHOID
BOAOTOTpebIeHH T pacueTHrIM 1vrem. OTMeuaeTcs npu 3ToM, 9TO ONTH-
Mashlloe BojonoTpebneHne 1a NoJHBHLIX NOAAX BCErAa 3aMCTHO BHILUE,
yeMm Ha Horapunix B caMmblie BrasHble [obl

Ha cenbckoxo3sfcTeeHALIX noaax, 145 KOTOPHX BLINOAHHJIHCE
PacueTi HEAOCTATKOB BOJONOTPEOIEHHA, NMPUMENANACh COBDEMEINIan
ATPOTEXHIKA BO3AENBIBAHHA CCLCKOXO3ANCTBEHHLX KYAbTYp, 3abae-
Bafl 14XO0Ta, YHCTHE NAapL M Apyrie cnocolul coxpalediisa H HakonIe-
IMHH BAary B HENMOAUBHLIX VCJI0BHAX NMpH obecuedeHiy YIOGpEeHEAMH,
COrA4CHO MPHHATEIM HOPMAaM.

BeanunHu HegoCTaTKOB BOJONOTPEOACHMSA 34 TMepHO] BercTaliu
B KONKPeTHBE FOABl HIMEHNIOTCS B 3HauUHTe AbNbIX npepesax. Hanpu-
Mep, AJf CTenHoi 30Hpl HeJOCTATKH BOJZOnOTpef/eHun 3EDPHOBLIX KO-
JNOCOBLIX KYJALTYp BO BJAaHHE roaul cocrasagior 150—200 m3ra,
a B cyxue onn jocturator 4000 m¥ra (puc. 84).

AHanorugHele Koae0aHHA HEJOCTATKOB BoAonoTpel/eHus Ha-
GiolaloTca Ha 107X, 3acesHnblx pucom. HMamenenns ux no roaam
B CpaBHels® C BEAWYHHAMH CYMMAPHOIO HCMAPeHHs NpHBeleHH Na
puc. 85. O6pawaior Ha ceHd BUMMaHNeE caydad, Korga dg > E,,
{cM. ¢T. [lecuanasn). M2 anajiusa ocnonHol Qopmvasl (158) aaa pac-
yera dg cAeNYeT, 4TO TaKHEe CIVUaH BO3MOMHBI, KOI'1a 11a4a bHbIE Bja-
rosanacu IV, okasuBawrcs cyuccrnesno aiwe W, | (1. e. onTevaib-
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goro yveaaxdenng), a W, 6auako & W, .. B stom cayyae Beanunua
W —W, npuobperacT OTpHUATEALIbIH 3HAK It NpH packere dg no
dopmy.e (158) npubananercs k £, D1a npubaska Toria cocrapisiel
3HAYHTCABIYIO Beqnuuny. Tak, mpn W, — W, ., n W,— W, ,
peapunia AW — ~ 100 mm. Ilpu sTom nmpu npoydx pabueX ycao-
BHAX noavuaerca dp = E ;. -+ 100.

OcHOBNLIMH NPHUYHIAMI 3HAYHTEILHBIX KoaeGanuil BenwuHy Ire-
NOCTATKOR BOAONOTPeOJAEHHS 34 Mepuoj BereTauuil fBJISIOTCS eme-
roJHBIE H3MEIeHny MPeLeCcTBYIOUEro , YBIaxHenus no4su (onpe-
Nensaolerocd KOAHYECTBOM 3SHMHHX QCAAKGR H XAPAKTOpOM. Clero-
TasinKa), OCAJIKOB, BHNALAWUHX B NEPHOA BEreTAUMN, H TENI0IHepTe-
THYECKHX XapaKTEPHCTHK. i

AHajnis nepCcuHC/eHHBIX IEMENTOB BojHOro GajiaHca 3]ech He
NPUBOJANTCA, €ro MOXHO HafiTw B pabGorax [48, 49, 132, 168, 192,
195 1.

OGiee npejcTabieHHe O KOACOAHHH HEJNOCTATKOB Boaouotpebue-
NHA 33 NEepPHOA BEreTaUHR AN OTACABHHIX aTPOMETEO0POJIOr HYEeCKHX
CTANMUA MOMHO COCTABMTL N0 BeaHuYWHam KoshpHuHeHTOR bapHa-
nup Cy, M CPEAHCKBAAPATHYCCKUX OTKAOKeHHH (Taba. 57). Ma aHanu3a
TAGAKIL BHANO, 4TC KO3(ppHUHENTh BapHAUWH HEJIOCTATHOB BOAO-
norpefaenus o3uMoil MeHHLB H KYKYPY3bl H3MEHAIOTCA B Npefenax
0,21—0,75.

Mas cramiyil, pacnofoeHAbX B HaH001ee 3aCYLIHBEIX YCI0BHAX,
C, HMEeT HH3KOoe 311ayYeHHe, TaK KaK JepHLHT NOCTOSIHHO BeJNK.
Mas cranumil, pacnosokeniux B Jonee yBIaXKHEHHLIX YCIOBHAX,
C, YBEJIWYHBAETCSH, TMOCKOJIBKY 3/ech NalmoJaercd 44acTad CMeHd
3aCYNTHDLIX H YBA2MmHeHHbX JeT. CpelHeKBajpaTiiueckoe OTK/IoHe-
HHE YMEeHbLIACTCH ¢ KI'd HA CeBep.

Ha ocHoBauuH cratHceTHuecKol ofpaloTKH €XErojHHX BEIHYHH
HeZoCTaTKos Bojonorpebaenns 3a nepHod ¢ 1945 no 1964 r. ompeje-

AeIB cpeRuue 3a nepuol HaGmoaenuit dg. Kpome Toro, no gopmy.e
p - -E% (rne ¢ — cpealeKBajipaTHIeCcKoe OTKJIOHeHHE; dp -~
¥ n

cpeaHHe 3a nepuol HabaiofeHuHd 1elOCTATKR  BoacnoTpebicHHsH;
7 — UHCJO 4JIeHOB psfa) Gulin Belukcaens onmbkn P % pacuera cpe-
HEro 3nayeHdsl HEAOCTATKOB BojponorpetaeHus. Okalanock, Yre no
GoABIWKACTEY cTannui ommubka He npeprmaer 8—10% npu uwncrae
unesoB psiga 12—15 aer (koporxkue 5—7-1eTHHE PAJLL, HMEIOUME 3HA-
yuTeabHbe oWubKK, M3 AanbHeined obpaboTkH HekJamoyeHw). ITocae
NpUBEJEHHA CPEAHHX 3a NEPHOA HAGMIOASHHH HENOCTATKOB BOAOIO-
rpefacEHs K MHorojeTHemy neproay (20 aer) sHauenna de Owan
Hanrecennl Ha reorpaduyeckue Kaprel. B

AsaTH3 HaHeCeHHBIX Ha KapTy 3HayeHHH dp NoKasad, UTe CHH
34KONOMEPHO H3MEHSIOTCA B IUMPOTHOM HANpaB/IeHHW H COOTRET-
CTBYIOT 30NATBHOMY pACNpPeAENelHd IMOYBO-TPYHTOB H KIUMAaTHUe-

CKIIX XapakTepucTHK, B 44ACTHOCTH, pacnpele/eHHe BEIRUNI dy

282



03HMOA H APOBOH NLEHAUL H KYKYPY3H

Tadnaoga 57

Koagwpsient Bapnaunn Cy, » cpenHexbaipaTiHyecKOe
OTEACHeHHe O (MM) HELOCTATKOB BOXOMOTpebneHHS

i z
ﬂiﬂ:g;?ﬁﬂﬂﬁl:_ DanMan Aponas | Kveypyass OseMan HAporan | Kyrypyza
pebaennn [
TNoron¥*be
KpacHetit KyT Epuos
g (0,25 0,35 0,25 0,22 (0,24
g = EadE' 570 720 S00 470 530 |
cp
Orpana Byayayk
Cs 0,36 0,40 0,38 0,45
o= EﬂdE 360 350 490 o220
op
Bonewan Caywuaga Byrypycnan
Cp 0,21 0,35 0,49 0.44
o=0_Cd 400 620 400 330
[+] E,:p
Capatos HoBoyseHoK
Cﬂ ﬂpE’E D'Eﬂ . ﬂpﬂg ﬂl'BE
o=Cd, a3 680 ’ a70 980
ep
Yxpauna
Xepeor p BosueceHCK
Gy 0,18 0,20 0,45 1 (.63 |
o=0Cdg 280 440 720 960
cp
KaennauEo Bexrep
Co 1,35 0,20 0,30 | 0,25
5 == Cﬁdﬂ 0 480 o270 450
cp
AmBpocHeBKa IlpnKonoTHOS
Co 0.41 0,40 0,45 0,456
o= o GG 630 370 370
o .E,:p
Cepephmii Kankas
I'trant Bamaura
Co 0,64 0,75 0,56 0,55 0,68 0,47
g= Cud £ 570 770 | 1500 T 760 1380
I Eep
KoTelbrnKoBD i IHMOBHIEH
Co 0,45 0,56 0,40 0,41 0,62 0,39
g = CudEcp T30 950 1500 G615 l gal0 620
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10 TEPPUTOPHE B OOILEM XOPOIUC coraacyercs ¢ KJINMaTHUECKHMH G- |
scamy, eeeaendsni J M. Mawko [282], C. A. Canoxmikosoit [60]
H Ap.

C ':EBEIJ'H. H EEHE]]{]'ZlE”MH I1a 10T 4 100r0-BOCTOK HENOCTATKH BOIO-
notpeGaeHiA 3aKOHOMEPHO VDEAHWYHBAIOTCA. 30HAJNBLHOCTL pacipe-

AeNeHHA TIE HapyIlaercs JHIEL B paHoHaxX PaclipoOCTPAHEHHS A30HAML-
HHX NoYBeHABX pasnocreli ([loaecwe, 1oro-sanaj YKpanun), a Takxe
B npexropubix pafionax Ceseproro Kabxkasa, rie BHIaacT. [10Bbl-
IIEHHOEe KOJAHYeCTBO ocaikos, B [loBoswbe, I'AC Yacrsl ciaydyad 3a-
TOKOB BO3AYLHIBIX MacC C C}"KDEEFJ'M:H...-

TakuM o6pa3oM, HECMOTDA HA 3aBHCHMOCTE dp OT KOHKPETHHIX
BOAHO-DH3HYECKHUX XAPAKTCPHCTHK DOUBO-TPVHTOR, pacrpelencHue
WX N0 TEPPHETOPHH NoAYHHAETCA ofilel reorpadHueckoil 30HATHHOCT K.
AT0 NOCTYIKHAQ OCHOBON Ans MOCTPOEHHH KapT M30NHHHE Cpenne-
MHOIOJETHHX BeJHUNIlI HeYOCTAaTKOB BOAONOTPeOIeHHsT Das/iHuMHBIX

CeNbCKOXO3AACTBEHHRX KYAbTYp. Takne kapTal dp A48 O3HMOE H
APOBOA NIMCHHIL, KYKYPY3h, MHOI'ONETHHX TPAB H pHCa NMPHBEAEHLI
Ha puc. 86—90. Ha srux e Kaprax HaHeceHHl NMPHPOAHLE 30HLI aT-

mMocePHOTO YRJAAKIEHHA, ANANOTIMHLIC Kaprul dg I8 XJA0NYaTHHKA
u caxapho#t csexasl (HOmumii Kasaxcran) noctpoens A. I1. Bepmg-
nuHsv (puc. 91, 92). Feaocratkn BogonoTpeleHHs CeaLCKOX03sii-
CTBCHIIBLX K}FJI[}'I"}'[) H MHOI'OJIETHHX TI]EB GHPE,IL{‘..‘IEIIH AAH }"-C‘.‘IDBHFI
BO3JENbBAlA WX HA thoHe BLICOKOH aTPOTEXHHKH H ¢ MPHMEHCHHEM
I'[El'[.‘rl:l'ﬂ H CclHerosajepAaaHid.

Ilns  XapakTepHCTHKH HEJOCTATKOB sojlonoTpebJeHHs & cpel-
HECVXHE FONB! TPHBONATCA KapTel M3OAHHUH STIX Beawunn 25 %-Hof
obecneenroct  (puc. 93—96). (Hemocratin  BogonorpeGiaenus
95%-Hofi ofecneYeHHOCTH COOTBErCTBYIOT npubaumxkenso 75 %-10#
oGecIleue HHOCTH O OCaIKaM.)

KapTel CpelHEMHOrOJeTHHX BeJTHYHH HCJOCTATKOB BONOMOTpe-
Gaenus siponoii nuwennuw 25%-uoit obecnevenHocTH (puc. 94) yrou-
HeITHl (0 CP4BHENHI0 ¢ KapTamd, onyOJHKOBAHHLIMH B NEpPBOM H3-
RAaHUH NMacTofmeil KHArMA) ¢ y4eToM BeanduH dp. PACCUHTAHHHX 1O
nexaansim nirepeanam C. C. Poo (no 55 cranuuam ETC) w A, I1. Bep-
wrmiHeiM {naa HOxkHoro Kaszaxcrana). Anain3 nepBoit pejakunw
Kapt dg A7 SIPOBOH MUUENHIBl ¢ YUCTOM HOBBIX AaHHLIX dy, PaccyH-
TAHHEIX 110 JeKaJHEM HHTEpBANaM, IOKa3bBaeT, Yo o0UHH XapakKTep
pacnpesesedns dz u0 TCPPUTCpHK coxpaindercs. OAHAKO Ce30HHHE
seanunil dp  (paccuMTaniipie N0 JCK3JaM) OKA3alHCL HECKOJIBKO
Goublie, YeM MOJYMCHIILIE paHee Mo Ce3OHHBIM I MeCHUHLIM HHTEpEa-
nam. Jlas VKpauuit 3Ti pacxowieHus coctapasior 10—15%, a uo
MEDE HPOABHMKEHHS HA I0T0-RBOCTOK PAccMatPHBAEMOH TePPATOPHH OHH
aocriurator 20—30%. 31e 0ORACHIETCA, NO-BHAHMOMY, TCM, Y10 TpH
NOACKALHOM NOACUeTe (e 34 CC30H YYHTHIBAIOTCA Bee 603 HCKIIOUEHHA
KOPOTKAE HepHol (AeKaan) ¢ BLICOKHMN 3aUeHH IMH dg, B TO BpeMH
KaK MpH onpeesekin dp B 1eJ0M 32 Ce30H BHICOKNE dgp 33 OTHeqb-
IILIE TePHOAb KOMIEHCHPYIOTCH MaJbiMH HX 3JHAYEHHAMH D ApyTHE
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Pue. 90, CxeMatHuecxasi Xapra HIOJANME CPeHEMHOTOJIETHMX BEAH-
YHH HejocTarKa noaonorpelsenus pHCa Sa nepHO] BEreTalHH.
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Puc, 91, CpeiHCMEOTONETHHE MENHMHHE HOLOCTATROR BOLONOTpebAeHRT
8@ NEpHO] BereTallH XNOMUATHHEA (MM},

10 C. H. Xapucuxo



uepnoan. Mo mepe Bo3pacTaHusT KOHTHHENTAJABHOCTH KJIHMATA STOT
3pheKT YCHIHBACTCA.Y

[Tepexoq oT HOpMM dp K HeEAOCTaTKaM Bojonotpelaenns Mo0oH
Apyrof o6ecrnedeHHOCTH MOXKUO OCVILECTBJAATH N0 rpadukam, npen-
cTasjgeHubM Ha piic. 97. Takue rpadekH CTPOATCS ANA KaMAOro
dnanko-reorpaduieckoro (MeJ1HOpaTHBHOIO) pailoHa.
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Puc. 92, Cpeanemntorogernue BeJHYHHE HeLOCTAaTKOB pogonorpefaenyn
34 lepWo] BereTanme caxapuofi ceCKAR (Mm).

Henocratky BojonorTpeGienus 3ananHoil ofecneveHHOCTH dg g
MOMHO OHPEACTATE M APYTHM H3BeCTHeIM cnocofoM no (opuyae

dE, p= E.E “ s CI‘.'PL

rie P — o0ecneventocrTs B HOAAX eIMHHUN; dji — CPeAlIeMHOro:
JETHAR BEJHUMIA HENOCTATKA BOLONOTPEOJeHHN, BBIUHCIAEMAR HS

psla WAH CHMMaeMasi ¢ COOTReTCTBYIomeH xaprul dg; €, — KOs
(uIMEHT BapHAINH NEIOCTATKOB BoAOnOTpel.aelus, ompelesieMbl
MO aHaJoTHIL
B oM H OPYroM CIy4asx CJIeiyeT WMeTb B BHAY, 4TO HEHOCTATKH
gofonoTpefackiaA, a Takxke C, 3aBHACAT OT BHICOTI MECTHOCTH.
[TpeanaraeMpi® KapThl HO3BOJAIOT CASNATL PRI PAXKHBX 114 CEIb
CKOXO38HCTBEHHOIO 1IPOM3BOJICTEA BLIBOLOE.
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Hecnegosamus M pacdeThl HELOCTATKOD EBOAOCLOTpeOJeHHs pas-
JHUHBIX CEJbCKOXO3SHCTBEHHRX KYJABTYP MO KOHKPETHHM (Aexag-
IBIM, MECSYHIIM M 33 CEe30H) MHYepBasaM BpeMeld OKasalH, uTo
PACCUHTAKHBIE ITAMH 3HAYENNS STHX BeJHYHN CYIECTBEHHO Bhlllle TexX
IELOCTATKOB, KOTOpEIE 0GEIYII0 ONPEETAIOTCH MO OTHOIIEHID CpelHe-
MIIOIGJETHHX ETMDCII)&FHHK CCHAKDOE K HE]’IHI}‘HEMUETH H ﬂ&i}HILHT}F
PIAMHOCTH Bo3nyXxa Ge3 yuyeTa KOHKDPETHOTD COCTOHHHA BeCeHHEro
YBAAMHEHHS [HOUBBl K HAYAMY MOCEBA KYJLTY], paclnpeieneHus ocal-
KOB B I'IE].IHQH. BereTauHd H HWHTEHCHBHOCTH BaarooMeHa B 30He as-
panuu.

B pesyapTaTe Taxoro aHaJn3a BLISCHHJIOCHL, HANpumep, YTo B Je-
COCTeNHOH 30He, HEONpPABAaHHO CUHTAaWWEHCs 3010 JOCTATCYHOTO
ECTCCTREHHOTO YBAaXHeHHA (rjie ACHCTBHTENLIO B CPejHEeMHOroJIeT-
HeM pa3pes3e rojoBule CYMMB! OCaKOB O6JMH3KK K Beguunue notpebae-
HHA BAalH KOJOCOBLIMM 3€PHOBLIMU), B 60/BILOM YHCIE JeT B HanbGonee
OTBETCTBEHHWE 115 (opmupoBanua vpoikad ¢assl pasBHTHH pacre-
N HaGAOAaI0TCH BECEMA SHAYHTEIbHBIE TIEIOCTATKH BJArd, CHUKalo-
uHe ypoxaid B 2 ¥ gaxe B 3 pasa,

B crennofi 3cHe 3TH HENOCTATKH CKA3HBAWOTCH eule CHAbHEE M
Hilorfia NPHBOLAT K MoaHol rubeau ypoikas.

[lo npr3naky HEAOCTATKOB BOJONOTPEGNEHUA CELCKOXO3RIICTREH-
HEX KYALTYP TEPPHTOPHIO 3eMmaenenpueckoil 308 Copetckoro Corosa
MOMKHO pa3sfenuTh Ha JBe Kpynuue obiacTh: ofjactbk ACCTATOUHOIO
YBJaXHEHHA, KYAa BXOLHT JecHad soHa (I), n ofnacTe HemocTaTou-
HOro yBJaxHeHHA, KyAa oTHocarca aecocrennana (II), crennas (I11),
noaynycrbiriaa (IV) u nycruinnan (V) sonmt.

B necrofi 30ne mnHabmofaercs, Kaxk DpaBujo, HSGHITOK
BJIATH [ NOYBe; BeJHYHHBI HEJOCTATKOB BOAONOTPEG/NEHHA 3ePHOBLIX
KYJLTYpP 3a NepHOJl BeretTauny B MHOTOJETHEM pa3pese 3/lech GaH3KH
K HYJ10, OIHAK0O B 3aCYULIHBEE roAs olu gocturant 600—1000 m3/ra.
2tu HemocraTkd BojonorpebneHus obpasywTca daule BCero Ha cynec-
YanuuX H CYCAWHHCTHIX TIoMBax (MpH OTHOCHTENbHO FyGOKOM 3ane-
TaHHKH PYHTOBMX BOA) B OTAEThHEIE KOPOTKWe (Aekana, mecsn) Ges-
JOMANBE [TepHOILL.

CiegoBaresibHO, B JIECHOH 30HE CEJLCKOXO3fIHCTBEIIHCE MpoH3-
BOAICTBO HYMKIAETCA B OTJEJIbHHE ToAEl B JIBORHOM DEryJHPCEaHHH
VRAAXHEHHA MouBH (BECHON H OCeHBIO BOJY HAAD OTHOINTH, 4 B XKap-
K € NepuHolb — MoYBY OpOLLATH).

B aecoctenHoll 3o0He B cepepunlX palicHaX KAHMAaTH-
YeCKHE VCJI0OBHA H }’EJ[GBHH }"EJ]EJ-HHEHHF[ ﬁ.-'lHSK]l K }'E‘..‘IG‘BHHM s1eC-
o, BaaXAoH 30HE. BMecTe ¢ TeM B pailoRax W0HOH NOJOBHHE 30HL
jame HauMeHee TpeoBaTeNbHBIE K BNAre 3ePUOBLE KYJILTYPbl B Cpei-
Hecyxoll roax 25%-dofi ofecnedennoctTH HegonogaywawrT 46—49%
BJaaryd, ueoGxoMuMoll AR MOAyYElus HOPMAJBHEIX YpOMaen, 470
COOTBETCTBYET NEAOCTATKY BojopnorpedaeHusn B 2400 m%ra ansa oau-
MEX K B 2600 m¥%ra aam ApOBHIX KyJMbTyp.

B cepepHoil noJoBYKE 30HB 3TOT NejocTarok cocrasaser 1250 v%ra
A3 o3uMbix KyvasTyp w1300 M¥%/ra ann sposuix.
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BeJHuMHB HeAOCTATKOB BOLONOTpeSielns | BAHAHNE UX Ha dop-
MHPOBAHHE YPOKasd 3eDHOBBIX KYJBTYP H TPAB B Da3saHyHBIX arpo
KNHUMaTHYECKHX VCJAOBHAX NPUBOIAATCA HuKel! :

Hepocrarku sojonorpefaeniis 03HMOill NWEHHLUB! )0 TApPOBOMY
KJAHHY 33 nepHOoA RBerertauuH (Ge3 ocCenHero nepuoia BereTaluu,
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Puc. 97.

g — phe (Cesepufl Kankas, PocTopckan, BosrorpaAcke® ¥ AcTpa-
XaHcKan obAactu)

25%-Hoii 06ecnedeHHOCTH NPENCTaBAeHsl Ha pHe. 93, a cpeanue mito-

TOJIeTHHE HERocTaTKH dg Ha puc. 86,

B neaom no iory semaesensyeckoit souu Coperckoro Cowosa se-
ANYRHB HEAOCTATKOB BOACTIOTPEGACHNA B CpegHecyXne roan 25 % -Hof
ofecrnegeHBoCTH cocrapasior or 1250 m3ra n cesepunix pailonax nae-
cocTenHoi 3o4b 1o 4000 M%ra 8 nycreEe. B crenuoil 3one ol panubl
2000—2500 w¥ra, B cyxoctennoi — 3250—4000 m?/ra.

IIpuMeHeHne HCKYCCTBEHHOTO OpOLIEHHMA B VKa3aHHWX obractax
NO3BOJIAET [IOBHICHTH YDOMXAH 03HMOE Nuenius Ao 30—35 w/'ra.

B poctounmx obaactax Kasaxerana (Tassomapekas, CeMmunaia-
THHCKAs) EeIOCTaTKH BOAONOTPeGAelns B CPEIHCCVXIE FOALl JAOCTH-

1 Caenver saMeTnTL, YT0 BOSICABDAHHE O3MBIX KyabTyp B [losonmue, Kazax-
crane W 3anaawoli CRGHDH JMMETHDYETCA VCAOBAAME MepesuMopxn [48, 241, 278),
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raor 3500—4000 M3%ra, a B cpegHeBNaKHLIE TOABL! CHHXKAKTCA A0
1500 m¥*ra. B [lTosommbe HenocTaTKH BofonorpelieHus o3MMoR niues
nHilel B cpeaHecyxoit rog 25%-Hol ofecneyeHHOCTH COCTABJRIOT OT
1250 no 4000 m%ra. Ha tepputopun Tarapckoit ACCP onu paBHH
1250—2300 m®%/ra. 3aech Ha ceceepe pecnyGAHKH 3epHOEBE KYJLTYPH
ueponoayuaior paarg 46—50%, a na wre okoao 60%. B cpeanue no
YEBMAMHEHWD TOALL HETOCTATKH EG,IJ,GHDTPEﬁJIEHHH CHHAAWTCH BCEro
anwb Ba 25—30%.

Taxkne Goablune HEQOCTATHH Bﬂﬂﬂ![ﬂTpEﬁ.‘IEIIHH B 3THX cCpaBlii-
TEIBHO ceBepHbIX pafoHax ofLACHZWTCA UpecOialasHueM nous,
NA0X0 YASpXKHBAWWHX DBaary.

[Ipumenenne uekycerseHHoro opomedus B Ceseprom [lononibe
1103BOTAET NOBLICHTD YpOoRAad 3epHoBbiX XyasTyp a0 40 u/ra. Opuaxko,
HOCKOJIBKY 3AeCh ﬂpﬂlll.lEllHE A5 EEPH'DBH}[ KYIALTYP T]]'Eﬁ}"ETCH HE
Kaxauil rof (BO BJaKHLIE H CPEAHEBNAKHBE FOAL HEAOCTATKH BOJO-
norpebaenna ne npesriwaiot H00—800 m¥ra), 1o, oueBkaHO, npuMe-
HATL ero B Gamikaiiluee BpeMAa uenecoofpasHO B OrpPaHKYeHHLIX pas-
Mepax Ha AyywHx ¥ Baubonee NOAXOAAMIHX LMA ODPOIUEHHA 3eMIAX.

Ha wore Kyii6uutepckofi, B Caparosckoil u Boarorpanckoii obaa-
CTAX HEJIOCTATKH BOAONOTPEONEHHA B CEEJIHEI:}’EHE rogut 25% -Ho#
ofecrreverqdoct noctrraior 2500—3250 M%/ra. B s1ux ofnactax celb-
CKOX035ICTEEHHbIe KYALTYPR Negouoaydaior 55—63% saarn.

B sacyuuiHBEIX pafdoHaX 10ro-soctouHoro Iloposkbd HEJNOCTATHH
Braaru gocteraxor 4000 m®ra. 3epHOBLIE KYJIBTYDPH HEIONOAYYAKOT
anech ceeillie 70 % Baard. B roas 50 % -Hof o6ecneyeHBOCTH HENOCTATKH
BojaCnOTped/eHHA B 3THX paloHax cocrapasior 2500—2800 m?/ra.

Taxkum o0pasom, HeaocTaTKH BojonoTpebaeHEsa B CpeaneMm H
Kmmuom TlososXbe HOCAT BechbMa YCTOHYMBHIE XapakrTep W JHKBH-
AaLHMA MX BO3MOMKHA TONBKO JHLOIE ¢ NOMOLIBI OpPOuUIeHH:A. 31ech
ueaecoofpasio, OUEBHAHO, OPraHH30BaTs: Pery.spHOE OpoLielHe 3ep-
HOBLIX KYJAbLTYp, YTC MO3BOJUT NoJYy4arhb YCTofiuHBLIE YpOxaHu 0
40 w/ra nporue cospemensslx 6—8 iu/ra.

[pu 5ToM HEOGXOAHMO WMETh B BHAY, UTO B MaTEPHHCKHX MOpo-
fax ¥ rpyHTOBHIX BOmax Ha Goabulell wacrr teppuropuy Ilososmes
PACTPOCTPAHEHE! WIEJOYHLE NTOPOAL! H cojcoBue Boaw. [Ipn nopneme
NOBEPXHOCTH TPYHTOBBIX Boi, KOTOpHIl MOIKET nNpoH30dTH B pesydb-
TdTE OpPOLUIEHHH, 3JECH MOMET EU‘EHHKH?TE BTODHYHOe COJ0BOE 3a-
conernye. Taxol RebJaronpHsiTHLHIH NPOLECT YViKE HMEET MECTO Ha He-
KOTOPBIX V9acTKaX AeHCTBVIOWHE OpPOCHTEIbHBIX cHereM. HasecrHo,
Yro MEeJMHOPAHA 110UB C COAOBHIM 3acojierueM npencrapiser 60/b-
iue TpYAHOCTH H TpebyeT KPVIHEIX 3aTpParT v BpeMEHH HA [POMLIBKH.
3ACch BAaMHO CTpOTCe, (PH3HYCCKH 0GOCHOBAHHOE HOPMHPOBaHHE pe-
JKUMa OpOLIeHHH, KOTODOE B cOoYeTaHHH ¢ pQexKTHBHBIM JpeHAaMKOM
ofecneynT nojlep:KaHue ypoBlieil TPYHTOBBIX DO HA TYOHHE, HCRJ0-
uaonieil nogbeM codeil B BepxXHHH (KopHeoGuTaeMLi) caofi 30Hu as-
pauuH,

Becbua peboraronpUATHBE YCJIOBUA VBIAMKHEHMA NOUBLI B NEpHOJ
BEreTauHu O3NMuIX KyAbTyp lab1ionanrcd TAKWe B CTeNHON M CyXo-
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cTenHoii 3oHax Ykpamnw u Moagasun. Hepocrarkm eojonorpeGae-
Huf B cpenHecyxol rog 250%-Hol ofecneqenHocTH B 3THX paHoHax
cocTaBasior 2500—3250 »*/ra, 1. e. okono 70% Hopmbl ONTHMAABROTO
poflonoTpeGaenna. CpeaneMiuoroJeTHHE BETHYHHE HEOCTATKA PaBHBL
2200—2500 m¥ra, wan 60% ontuManbHOro BojonorpedaeHns. Ypo-
skafiHOCTh O3HMOR MILCHMUL HA OpomaeMuX noaax gccturaer 45 1/ra,
a A4 HeopoliaeMbiX oila pasua B cpeanem oxkoqo 17 w/ra, T. e. B 7Ba
C JHIIHHM Da3a [THHE, UCM HAa G]J'DLLIEE&HL[E.

IHa Ceseprom Kasxase, BKJOMas # loxkuele pafonnt Craspo-
NOABCKOro Kpas, HMCKT MeCcTo E'[]HBIHHTE.‘H:HG Gaaron DHATHBE YCJIO-
BHA [J8 RO3JACABLIBAHHH 3€PHOBLIX KYJALTYD; HEAOCTaTKH BOAONOTpe-
G6aeHHa B cpelsecyxoil roa pasun 1250—2000 m3*ra, 1. e. oxoao
05% onrumansnoro Bogonorpebaenusn. CpeaiHeMHOTOJETHHE BeJH-
yurE HegocTaTkos pannbl 1000—1300 m%ra, 1. e. menee 50% ontu-
MajabHoro Boponorpebaenusi. OpoueHHe 3€PROBEIX KYJALTYD 3fech
TaKIKe JaeT 3HaunTeNbnbii 3kbeKT; Ha OpPOLUAEMBIX NOJAAX YpPOHaH
AocTHrawT 45 u/ra, a Ha Heopoluaemux B cpeanem panuu 18—20 u/ra.

HeoGxonumMo oTMETHTR, YTO 1IOCEBH O3HMOH ININEHUIL CTpajpaloT
OT HEJOCTATKA BJAArH HE TOJLKO B BeCENHE-AETHNH NEPHO/ BeTETAUNH,
Ho M B oceHuuil. Ocobcuno ocTphifi HEJOCTATOR Bharu nab/aojaercH
K HH[IEJ[}' CeBd O3HMBIX.

[To nanuwm C. A. Bepuro 1 JI. A. Pasywmosoit 1481, cpeanemuoro-
JEeTHHE 3anachkl APOAVKTHBEHOH Baarm B pailomax, pacrnonomeHnbx
no anHEn  Kuposorpag—Iloarasa—Owmck—DbBapraya—Cemunana-
THHCK, B MaXOTHOM CJ0e cocTaBaanT scero 20 MM 0 MeHee, a B MeTpO-
BoM — MeHee 100 mm H paxke menee 50 mm. 1o 3HAYUT, ¥TO K HaYaay
CEBa O3MMBIX HEXOCTATKYW Barw (10 YpoBils NaMMeHbUIEd BJIAroeMKo-
CTH, TIpHHAMaeMoH 3a onTuMyM) paenbl 800— 1300 m3ra, a ana cpen-
necyxux Jaer — 1200—1500 m*ra. M3-3a cyXoCTH DOYBLI B 3THX
paifloHax NPOKECXOAHT 3a[epiKKa BCXOJOB O3HMBIX.

IOmxuee Capatora, ¥panbcka, Leannorpana sanach Baaru B Me-
TpoBoM caoe Mesee 50 MM, a B cpefHecyXHe rofisl faKe MeHee 25 MM.
31eck HeJoCTATKM BAarW K Hadany cepa npebpiuaior 1300 m¥/ra,
y1o eme B GoJbiueil CTenedy 3aTpPYANACT NMpoOH3pacTaHHe O3HMBIX.
[MTostoMy Wa paccMmarTpHBaeMoil TeppHTopuH wesecoolpasHo npumMes
HATEH BJIAT03apsIAKOBLIE MOJHBBL

B NEepHo BECEHHErO PoCTd O3HMEIE TAKHKE CTpaaaioT oT HEAOCTATKa
BNATH, XOTA ¥ B MeHbILCH MEpe, 4eM OCeHbI0; 0cnbelHo Cy ecTBeHnHbe
nefocTaTki Baarn HaGmoaawtcs Ha wro-poctoke ETC, B Kasaxcrane,
Sanagvoi Cubupwu.

B nepuon dopMupoBaHusA 3epHa BJAarosanackl B STHX paioHax
CHH2KAWOTCHA B cpennem a0 50 MM, a B OTASIbILE TOAb IO 20 MM H Me-
Hee. B cambix 10®HbBIX 06aacTAX NPOAYKTHRERLIE BJIaro3anacesl B Nepuoj
BEreTauHH O3HMLIX CHHKAKOTCH I[E'.FIEELEEI A0 HYJH.

YcaoBHA yBAaMKHEHHA TOYBL NOJ APOBOW NIUCHHUEN B LeJOM
Xyxe, ueM nox ozpmoil, OQHAKO K Hauaay cesa paHHuX SpoBLIX, B (1po-
THBOTIOMOWHOCTE OZHMEIM, Ha GoJbiuefl YacTH 3eMTelcTLIecKol 30HbI
CCCP maxorunilt cnofl noysLl BCAEICTEHE BNUTHDBEZHHA TaMWX BOR
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GHBAST XOPOWO YENAMHe! H obecneynpaer B obuleM OraronpUATHLE
veJaoBHs BeXxonos. B ioxubiX pafionax (zoma IV) ycjaoBaa npeanoces-
HOTO VBJAAXXHEHHA MOYEH cyecTbenro xyme (00—100 MM B MeTpo-
som choe) [48].

B ormensipe rofbl BJAAro3anackl K Hadaay Cepa saech HE NOCTH-
raior name 50 mm. [TosTomy Bexomst ApoBHX cnafo ofecneyeHn Bia-
rofi: nejocTatKH Baark saeck coctapasior 800—1300 m¥%ra. B padione
Kupoporpaaa, Bopomema, YabaHoecka, OMCka HEJOCTETKH DJarH
Mo OTHOUIEHHIO K HaWMeHblueH Baaroemkoct cocrasaswor 300—
800 m3/ra, a B cperHecyxue rogs onu gocteranr 600—1100 w¥/ra.

[locae nosnJenus BCXONOB 2anacki NPoAiYKTHBHOH BAard B CTEM-
Holl ¥ cyXocTenHoil sonax (ior ® woro-soctoxk Epponeiickoii TeppuTo-
pun CCCP, Kasaxcran, Kynynausckan cTenb) B NaX0THOM FOPHIOHTE
YMEHBILAIOTCA A0 22 MM H H#Xe, BCJACACTBHE Yero YiKe ¢ BeCHB Ma-
Gaonaeten rufeab APoBHIX HiH clafoe vKOpeHeHHe HX, He ofecnevn-
Bam]m_ee B danpHefilieM HOpMaabHOTO DaseuTHs pacTenHd [48, 156,
196 1.

B nepuoa GopMHPOBAHHA KOJ0ca W LRETKA 114 TeppPHTOPHH, pacno-
aomennoll 1oxnee Xapokona, Kasauu, Opendypra, Kyprana, Hozso-
cHOWpPCKa, 32nachi BIATH B METPOBOM ¢Jioe sHaunTelsHo HEmKe 100 M.
B cvxocrenuoii aore ETC (Craepononse, KpeiM) sanacw BJarH me-
ree 80—50 MM, uTo BechMa HeGMaronpuaATHO CKasLBAETCA HA MOCeBax
1 PeSKC CHHMKAeT ypomal.

B Humsuem IToBoamne, B cyXocTennoi wactu Kasaxcrana, B Ky-
JNYVHJE BJAAarc3anackl HaMNnoro Mebilie 50 MM, B PE3YABTATE Yero Io-
CeBnl OIIYINAOT OCTPHI HEJIOCTATOK BJAarH K CHHAKAIOT yposxai. B ne-
PHOJI HAJMBA 3€pH2 BJAr03anachl B YKasaHHLIX padoHax ewme HAKe.
Hepeakn rogn, KOra BAAXKNOCTE NOUBLI B TAXOTHOM CJI0€ CITHAARTCR
A0 BIaMHOCTE 3ABAAAHMS, 4TO NpH OTCYTCTBHH Baarn B Oojee ray-
60KHX CAOHAX NPUBCANT K TUOEIH pacTeHui.

OcHoBHOIT DpHYKEOH HeONArOUPHATHHX YCJAOBHH YBJI2XHENHHE
B EpPHOJL BEre€TallHH 3ePHOBHX SBJIAETCH BHU2JEHRE HENOCTATOUHOTO
KoauuecTsa armocepHbly ocakor. CpelHEMHOIOJETHAA CyMMa OCal-
KOB 33 Mafl, HIOHb K KIONbL (NEPHOA BEreTallMi 3epPHOBHIX KYIBTYP)
no aunnd  Bogarorpag— ¥ pansck—Opendypr—Kaparania pasHa
100 mm. B Kupoporpane, [Toaraece, Ilense, Kypraune, OMmcke ocanku
He npepwimaiot 150 My, uto coctaBaser ecero 30—40% nyxuoro Ko-
JNHYECTBA OCALKOB, KOHEYHO, HENOCTATOYHOTO ANA YAOBJETEOpEeHHA
MOTPEGHOCTH 3€PUOBHX KYJAbTYP BO Biare. Kpome Toro, HepaBHoMep-
HOE pacnpejeNeHie HX B MepHoj BereTauMH yevryGasceT HeloCTaToOK
BJIACH, TAK KaK JJHTeNbHbe Ge3f0MAIbe NepHOL, YT0 vacTo OhBaer
B YCAOBHAX KONTHHEHTAJILHOIO KJIHMATA, NPHBOAAT K MepechixaHuie
NOYBLE, YTHETEHHID PACTCHWHA M CEHKEHHIO VPOWad Jaxke npH jocra-
TOYHOM KOJHUECTBE BJAACH B NEJOM 33 BeCh 1EpHOJ BEreTauue.

Kapra pacnpenenesns HeZOCTATKOB BOIONOTpeljenHst APOBOH
MieHKRE (TOCeANNON Mo 3a6A6B0H MAaxXoTe WIH IO napaM) 3a NepHok
BEreTalin [A# cpelnecyxoro roga 25%-Hol ofecniedeHHOCTH npei-

craBaeHa Ha puc. 94, a cpeaHue MHoroaeTHne dp — Ha puc. 87.
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Pacematpusas KapTy, MOXKHO 3aMETHTH, YTO BOJIHYMHHA HeAOCTAT-
KOB BojonoTpelJieHHA APOBOH mwenHus ia Oodblued YiacTH ora
3EMACALNbYCCKOR 30HE CTpade {(ocOGEHHO B CTeNHOH u Jecocren-
Ho#t 3oHax) sa 10—20% peuue, ueém nejocTaTkd BoAomorpeGJeHHA
03uMOR nmexnns. TlostoMy noceBrl ApoBOR NUWENHUBL [OYTH eKe-
FOJAHO BETeTHPYIOT B CYMIECTBEHHO XVALOHX VCJIOBHSIX YBJaXKHEHHS
HOYBEL, 49CM O3WMBIE, YWI0 OTPHUATECALIIO CKasLiDACTCH HE q)DPMH[}EI‘
BaHHH Ypomaa 10H KyabTypul.

B uenom no tory semaeaensyeckon sopnt CCCP HegocTaTkn BoJO-
noTpeGaenss APOBOH mueHHUW B cpennecyxoi roa 25%-HoH ofecne-
yerwnocrit cocrapasior 1500-—7000 m®/ra. B aecocrenxodi (11) soue
ond pasiial 1500—2500 m¥%ra, a B nycremtof (V) 0 noaynyersinHof
(IV) soHax jocturawor 7000 m?/ra.

HanGoaee sacywansuMe pafionamu spasfworen  Kasaxcrad o
lNopoaxse. Ha cesepe Kaszaxcrana (Cepepo-Kazaxcrauckas, Kox-
yerasckas, Kycranafickaa olGaacTH) wejpoctaTki sosonorpebienHd
B cpeHecyxoh roy 25%-noi obecnevennocty papus 2000—5000 M/ ra.
Hupivu coBamMu, BaaroofecnedeHHocTh #poncil lnenyubl cocTas/ser
35% onTumaabEoro sojlonoTpebaeHns. B 10100HBIX YCAOBHAX YBAAMX-
HEeHKS, KaK M3BECTHO, VPOMKaHW MPAKTHYECKH He MpeBblualor KoaH-
qecTBa loceaHHmx cemsn. B rogw 50%-Hoii ofeclieueHOCTH HEAO-
CTaTKH BoAonoTpeGJenisa chnixawTca Beero Ha 25—30% u cocra-
BAAIOT Ha TepPPHTOPMK ceBepHuiX obaacreii Kasaxcrana 2000
4000 m?/ra. Takum o6pa3zoM, B CPENHEMHOTOJETHEM padpese NOCEBH
APOBOM MIUEHHIBI }ia TEPPHTOPHK cepepHux ofdacteit Kasaxcrana
ofecnedensl Baarofi mcero wa 38-—-50%. [Jame B cpeanesiamubie
roau 75%-Hoii ofecneyeHHOCTH APOBAA NIUEHWNa olecneyera BAATOH
T0AbKO Ha H0—HB%.

Herpyillo BuAeTh, 4TO NpH CIOJb HEYIOBJSTBOPUTEALHOM ecTe-
CTBEHHOM YBAamHeHun 3ddeKT oT HCKYCCTBERROre oponieliHA B STHX
pafonax OKaswBaeTcA BechMa 3HAYWTEAbNLIM; YPOIKAH ADOBOH nile-
HEOH HPH OpOMIeHHM cocTaBsifior okoro 30—35 wra, uro B 3—
4 pasa Bhiue, ueM Ha HenoJauBHeIX 3enasx [196 .

B toro-Boctoubix obaactax Kasaxcrana (Ilasnonapckas, Cemu-
MajaTHHCKA®) YCAOBHH YBJAaMKUEHHE NOYBH B TNEpHO/L BereTaunH
APOBON TNEHHUB! ewe Xyike, 350ch HEMOCTATKH BJArH B CpenHecy-
xoit ron cocrasasiior 4000—5000 m¥/ra. B cpeadde Nu yBJaMKHUEHHIO
roinl HejJ0cTaTKu BojonorpelieHus cHmkawrea Ha 25--30% u co-
crasasior 3500—4000 M¥*ra, 1.e. 61—T0% onTHMaabioro BOAO-
norpebesns,

Henocrarka Bogonorpe6aenns B 3anaispx obaactax Kasaxcrana
no BeanudHe GAM3KH K HeLoCTATKAM B BOCTOMHHIX ofnacTfx.

B obaactax IOwunoro Kasaxcrana uegocTaTKd BogonoTpefienus
BCEridd BHICOKHE H YCTOfuMBLIE, HAa PABHHHHLIX TEPPHTOPHAX OHH
pasHbl oKosto 7000 m3/ra, a p ropHEIX (B JIOMUNAX H HAa NJaTO) CHE-
#awores g0 3000 M¥ra. Ha pasHanuoii TeppuTOpHH KYyJALTHBHpOBA-
Hie APOBRIX KYJbIVP, BIpOUEM, KAK H JPYTHX CeJbCKOXO3AHCTBEH-
ULX pacrennfi, Ge3 opoLEHHA NPAKTHYSCKH HEBO3MOXKHO. B npei-
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ropuelx pafionax GorapHoe 3eMmiefenHe JaeT TAKKE BECbMa HHMIKHA
KT.

rﬁwﬁecma 3aCyWAEBOH o0nacThio H TPYAHOH AJA BOBIEJLIBAHHYH

APOBHIX KYNuTYp #Apasercsd Tlosojxbe,

B Capatoscko#t o6M1acTH HeNOCTATKH BofonoTtpeGleHls B cpefHe-
cyxofi roa 25%-voli obecnevenrocTd cocrapasior 3000—4000 m¥/ra,
7. €. ¢Buie 70% ontemanbHore sojonoTpebienns. B cpennuii no
VBAAMKHEHHIO rof oHM cHumawres 2o 2500 m%/ra. Jlaxe B cpenne-
paayube roasl 75%-Hoil ofeclieueRHOCTH HEAOCTATKYW Bojonorpebae-
Hud cocraganwor 1200—1500 M3/ra. H JBIUb B ouenb BJAAMHEBIE TONH,
KOTOpHE 33eck BeTpeualotcs 1—2 pasa B 10 ner (r. e. okoao 90%
o0eCIeUeHNOCTH), HELOCTATKH BOJONOTPeONEHHA CHHXKATCA 1O
1000 M3 ra. .

Ha opowaeMmX 3eMAsX, Iie HEJOCTATOK BJAATH JHKBHAMPYETC R
HOUTH MOJAHOCTBIO, Yporxan jaocthrawT 33—38 u/ra u Gosee.

B cpennecyxune roasl Ha Gorape yposkan He npespiuaioT 5—6 u/ra.
B cpeanem no Caparosckoft obfjacth ypowali B KOAX034X W COBXO-
3ax coctapagser okoso 10 w/ra. Takum o6pasoM, ypoxKalinocTh 3ep-
HOBLIX NpPH OpONIEHHM NOBBINAETCA B 3—4 pasa.

Omwnbie ob6nacts [lopoambs, a takme Kanmwiuxas ACCP orHo-
CATCA K BEChMa CYXHM pafopaM. 34ech HEAOCTATKH BOIONOTpeOIEH A
25% -Hoit oBecneyenHocTy aocrurawr 3000—4000 m¥/ra, T. e. nMOYTR
PaBHLl ONTHMAJIBHOMY BojonoTpelieHuo,

B roawm 50%-vof ofecneuenHocTH OHH CHHXawTce® fo 2500—
3000 m®/ra, uro coctapaser okoso 82% ONTHMANBHOTO BOAOMOTpE-
Gnenns. M TodbKo BO Daamuue ronul (95%-Hol obecneyeHHOCTH),
KOTOPHE 3[ECh BCTPEWalCTCA He 4dawme vem | pas 8 8—I10 ner, Heno-
CTaTky BojonoTpeCieHus cuixalorca ao 1000 m*ra. Ha opomaeMeix
3eMaAx ypoman JocthrawnT 35—40 n/ra, a cpeapue ypoxan Ha He-
NMOMHBHEIX 3eMJIAX cocTaBAsioT Beero 6—7 w/ra. Takuw ofipa3som,
yvpomalRocTe NPH OpclUueHHH yBeJuuMBaeTca Gonee ueM B 4 pasa.

JOmupe obnacTi YEpankbl, Moanaeri, PocToscKas o6acTh TaKkKe
XapaKTepU3yIoTCA BechbMa BHICOKHMH HeJOCTaTKamHu Bojonotpebae-
HHA; B cpenrecyxue roan 25 %-wol obecnesenHOCTH OHH COCTaBASIOT
3250 m%*/ra, T.e. 75% onTrMaanHoro Bojonospebienvs. B roAw
50% -#ofi ofecnedeHHoCTH HefocTaTkd cHumawtes no 2500 m%ra, BO
paaznue Toabl 95%-nofl ofecneueRHOCTH — He npepbiuaiorT 800—
900 m*/ra. Ypoxau Ha opoilaeMux 3eMasx focTHraioT 40—42 u/ra,
a Ha Corape nopsuka 17 u/ra, v. €. B ABa ¢ MHIUHHM Pa3a HHKE, UYEM
Ha OpoLIaCMBIX.

Cepeplinte (JecocTenlibie) pafoHbl YKPauHB TAaKKe XapakTepH-
E}IIUTCH OTHOCHTENEBEHO BHICOKHMH HeICCTaTKaMH BD}lﬂl’!ﬂTpEﬁﬂEHllﬁ
(xns cpeanecyxoro rona nopaaka 2000 m*/ra), Ho oMH 3/lech B MeHb-
INER MEpe CKasLBAKTCA Ha YPOXKANHOCTH CCOBCKOXO3AHCTBEHNBIX
KYABTYp, 4eM, Hanpumdep, B paionax Ceseproro Kasaxcrama HAH
3anaasoit Cubupr, Hdeno B ToM, uro Ha YKpaBHe yKa3auRbe Bej-
ulibl HeACCTATKAa BojonoTpebielns cocTaBnsawT ecero 28—30% on-
THManbHOro BoAONOTpeGiaerMA;, B Kasaxcrahe yiaelbRBill Bec sTHX
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HELOCTATKOB (MpPH OJIHAX M TeX e HX aGcoM0THHX pasmepax) noj-
numaerca yike no 60% ontumansHOro sogonorpeGaenms.

Boaee GaaronpusTHEM pafioHOM A% BOSACIBIBAKHA APOROIl Mue-
EHIbl, T3K e KaK H INA 03MMOH, KpoMe MecoCcTenHoll u cesepHof
WacTi cTenioil soubl Yrpauuwl, asaserca Cepepuptiéi Kapkas, praio-
qas 0Nl paitonsl Crappononbekoro Kpas. OAHAKO M B 3TOM paiioHe
MEJOCTATKH BOAONOTPeOIeHH B cpeanecyXoi roa pasnn 2000 m3/ra,
1. e. 50% ontumanssnoro BononoTpefienns. B rogu 50% -Hol oGeche-
HEHHOCTH JIEACCTATKH pouonoTpebaeHus cuixkaloted do 1500 m3/ra.

30HA BO3AEJHBEHN KYKYPY3H 1Ha 3ePHO, 110 fakuuM [0, M. Uup-
kosa [278], orpaHuveHa ¢ cepepa auHueH, NMpoXoasmeil gepes ro-
pora Posuo, Boponex, KyhOwes, Openbypr. KkHee sTol JHHHH
€OBpEBaHHE 3ePHA CPE/IHEPAHHHX W IHOPUIHEIX COPTOB KVKYDY3H THHA
¢BOPOHEXCKaA Tb», «OyKoBHECKHI |» ofecneunBaerca 110 TeMneparyp-
HbiM YCHOBUAM JAHilb B 80% ner. B paitonax OxHoro Ypana, wra 3a-
nanHoit Cubupu 1 CesepHoro KazaxcraHa u3-3a paHHHX OCEHHMX 3a-
MOPO3KOB O0eclleyeHHOCTh CO3PERARHA 3THX COPTOB COCTABJAseT 35—
60%. 3nech MoryT BeI3pEBaTh AMIUIL HaKGO/Aee CKOpOCIHeENse COpTa.

Bospennsanne cpennecnensx # nosjHecne sx naudotee vpouaii-
HEIX COPTOB KYRYpPY3el ofecleveHo TellloM NpeMMyllecTEenHo B 3a-
CYULIHBOH 30HE, Ile¢ YPOMKAWHOCTD 3€PHA H PaCTHTENbNOH Macchl
KYKYPY3Bl JHMHTHPYETCS B OCHOBHOM pecypcaMH BJArH, 3a HCKI0-
yeHHeM 3anaiHblX obaacTell YkpauHel, npenropHuix pafionos Cesep-
noro Kasxkasa u cy6rpornnueckux paionob 3axkaBKasbsi, ofecrneued-
HBIX B AOCTATOYHOH Mepe M BJAAroW M TEILIOM.

CpesiHee KOJHYECTBO OCAKOB 32 TIEPHON BereTalmdM KYKYpv3sl
B 3aNafiluX pailoHax YKpauHsl H B mpeiropusx paiionax Cepepaoro
Kapkasa npessiuzer 400 MM, a 8 Huxuenm TloBojsee 0HO MeHbLIE
150 mMM. K toro-soctoky or aunun Mamani—Inenponerposek —Kyii-
fuines ofecneden HocTh pecypcos Baard B 80% ser coctapiseT ToAbKO
250 mM. K BocTOKY M 10r0-BocToKY or AunuK Kusaap—LluManmck—
Caparos—bBy3ayayk ofecneuerHocTe pecypcoB Baark B 80% aer
seero 150 mm.

Taxkum oOpasom, NOYTH BO BCEX PaHoIaX BOZILENBBAHHA KYKYPY3h
3Ta KyJbTYpP2 CTpalaer OT HEAOCTATKa BJAard. B cyxocTrenHon 3oHe
HeJOCTATOK BJard HACTOJNLKO BEAHK, YTO BO3Ae/bIBAHHE KYKYPY3kl
CTAHOBHTCH MNPAKTHYECKH HEBO3MOMHBIM.

Ha puc. 95 nokasaHo pacnpenenesHe HelOCTaTKOB BOJONOTpE-
GAeHHA KYKYPY3H Ha 3€pPHO 3a DECh MEPHOJ BETeTalHH AJA CpeiHe-
cyxoro roga 25% -Hoit oBecneuernocT, a Ha pHe. 88 — cpeanemio-

FOJIETHHE 2HavYenns dg.

Ha repputopum, pacnosoxeHHO# CceéBepHee SOHL BO3NEJBLIBAHHSA
EYKYPY3bl Ha 3€PHO, H30JHHAH HeAOCTATKOB BojonoTpel/ieHHs npope-
JeHB MO AaHnsIM HaGMwleHHd Ha NoAAx, 3aHATBHIX KYKYpysol, Bo3-
NeALIBAEMOH Ha CHJIOC.

KaK BpjHO H3 paccMOTpEHHA KapT, BEAHYHHL! HELOCTaTKOB BOAO-
noTpebAeHHA KYKYPY3bl CYIIECTBCHHO BHIUE HEJOCTaTKOB BORONO-
TpebieHHs KOJOCOBMX KYJILTYp, uTo 06bAcHAeTcsas GOablueil npoaoJ-
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JKHTEJBHOCTRIO BETETALHOBIOrO NMepHONA KYKYDPV3H, NPOJOJMKaIouLe-
rocd ¢ Mafd mno dBIr'yCT BKIOKMYHTEJALHO.

B uenom B pailoMax BOSAGJALIBAHMA KYKYPY3kl Ha 3epHO Hejlo-
CTATKH BoacunorpeGienna 25%-Hoi obecneueilHOCTH  COCTaBARIOT
3500—6500 m*ra. Ha iore Jecocrennoii 30He! #I Ha CEBEpe CTENHOM
oHH cocTap/isioT 3500—4000 M3/ra, a B 11OAYNYCTHIHION W NYCTHIHGH
sonax yxe 6500 m*ra. 310 nourn BrBOe GoJblle, YeM AN S€PHOBBIX
KYARTYP.

Kak ¥ 148 KOA0COBHLIX 3EPHOBEIX KYJABTYP, HauGoaee nebaaro-
DPHATHEIME CYXHMH DaHOHaMM JJ8 NPOA3PACTAKHA KYKYPY3H 98-
aswrea Kasaxcran n [Tosomsxbe.

B Kasaxcrane B 30He BO3JeNbLIBAHHA KYKYPV3bi Ha 3€pHO HeAO-
cTaTk  BojonoTpefsernsa 25%-Hoft  0feCNeYEHKOCTH COCTABJAIOT
6000 M*/ra u Gonee. B roast 50%-Hol ofecieyeHHOCTH OHY CHHIKAIOTCH
fo 5100—5300 m*ra, 7. e. no 60—85% onTHMaALHOTO BOzOMOTpE-
Gaenuda. B cpennesaamive roasi 75%-uoh ofecnedeHHOCTH Heno-
¢TaTKH BoflonotTpelaenna papun 3500—4500 m3/ra.

B rex oOnactax Tlosonked, rie no cymMMe TEMNEpPaTyp BOIMORHO
BOSIETHBARME KYKVpy3ul na sepHo (Boarorpapckan, Capatosekas
# jor KyHGbiuesckoi o6aacTi), HEAOCTATKH BOZONOTPebJeHES B cpefi-
Hecyxof ron 25%-Ro#l ofiecnevenHocTd coctapaaior oxoao 4000 m*ra,
T. ¢. 60—=T0% onTumannHoro sofonotpedaenua KyibGeuesckoii o6aa-
cti. B Actpaxanckoit, Ha wre Bosrorpasckoil n 8 Ypansckeit o6na-
orax, a rTakxe B Kaomburkoit ACCP oum papuwt 5500--5600 m*/ra.
B roast 50% -noit ofecrnederHOCTH HeLOCTATKH BOAOHOTPEOIEHUR CHM-
waores ge 3250 M¥ra B KviiGeimeockoit o6aactn u 1o 5250 m¥/ra
(oxono 85% onTHManbHOrO BoOjOnoTpeGieHns) Ha lore Boarorpaj-
CKOH, B ACTpaxaHCKOMH K na jore Y pajibcKoil obaacreil, a Takxe b KaJ-
muukoi ACCP,

Taknm ofpasom, kak B Kasaxcrare, 1ak u B [ToBoJEbe BO3NENE-
BalMe KYKYpyssl (COPro) Ha 3epHO NMpPakTHYeCKH HewneJecoolpasno
6e3 OpoLeHHA, NOCKONBKY CCTECTReHHAA O0eCTeueHHOCTh OCAJKaMH
B nojapnaawomeM GoabiukkcTbe jger MeHee 30—35%, 9To coBepuieHHO
HeAoCTaTOYHO IS (hopMHpOBAHUE vpoyKkas. [IpHMeHCHEEe opOiIeHHS
B YKA3dHHBEIX paiioHaX No3posiser Noayyarh Vpoxai KYKypyasl (copro)
Ha 3epuo no 50—T70 wira.

Ha iore Yxpausm, B cesepHmx pafiodax Pocrosckofi ofiacty
Iro-3anajHuX pavodax Bodrorpaackofi ofNacTu YCJAOBHA A8 BO3-
JeJHBaHHA KYKVpyau Taixe HeGaaronpusaThel, Hemocratku sojo-
norpeGaeHnss KYKYPV3H 37€Ch B 3acyVUVIMBHE TOJAL COCTAaBAAIOT
5200—5800 m*ra. B roawt 50%-Hoil ofecneuennocTH HENOCTATKH
poflonoTpebaenna cuukaoTes o 4000--4500 m®/ra, waun a0 60—70%
oiTHMaJbHOro mofonoTpelnenun. B cpelneBJamxHbie ToIW HElo-
CTATKH Bojonorpebaenus cocrapadior yme 40 —45% ontuwmanibhoro
BOflonoTpebaenusa, urte nNo3IsodsdeT MOJAYUAThH CREAHHE MO BeJHUHHE
YPOMAH KYKYDY3H,

Ha Cepepnom Kapkase, a Takke B CTeNNhix pailodax YKpaudn u
MoszaBHK YCT0DNES BOINENNBANNS KYKYPY3hl CYGICCTBEHHO VAVY-
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mmatoresi. JHenocTaTky poaonoTpedienns B CPeLHECYXHe roflel B 3THX
pafiodax nopsaka 4000—4500 m*/ra, 7. e. oxoao 65% onTHMaIRHOFG
BogonorpetacHra. B roaw 50%-Holt ofecneueHNnocTH OHH paBHM
3000—3250 m3/ra. Cheayer 3aMeTHTh, 4TO, KAK H JJf KONOCOBHX
3ePHOBLIX KyJALTYD, AAA KYKYPY3L peXHM NMOJAHBA B VCJOBHAX He-
YCTOHYHBOIC VBAaXKHeHuWd, T. €, B paHoHax twra Esponeiickoiil Tep.
putophn CCCP, cepepo-zanaja H ceeepo-pocToka Kazaxcrana, doa
MeH CTPONTLCA B CTPOrol 3aBHCHMOCTH OT XApaKTepa FHApPOMETCopO-
JOTHUBCKHX VCJAORHH KOHKpeTHoro cc3oHa. Tak, ecad RO BIAXHBE
FOABL MJIA TOJYYEHHA BLICOKMX VPOMKAeR KYKYPYSH JOCTATOYHO O~
HOTO-1B VX TOAHBOB ¢ HopMoit T00—800 M¥/ra, To B cyXHe roasl HYKHG
NATL-UIECTh NOJHBOB ¢ TOH e HOpMOH. -

Henocrarun BoacnoTpebnenusn 25%-nofi ofecneuennocTr A48
mouepnst Ha Tepputopun KasaxcTana npeacrapiaeHHl Ha prc. 96

a cpefHeMHOTOJeTHHe HeNOCTaTEA dg — Ha pHc. BY. 3TH HenocTaTkn
BHUHCIAANCh A8 Nepuoja mai—aprycT BRAKXUHTEALHO, T, €. 3a
NPOMEMYTOK BpeMeHH, aHaNoTHuHull DepHOLY BEreTauWH KYKYpPY3bl

HepocTaTEd  BOACNOTpeOJEHHS JOUEPHH 00 CBOEH BeJMyHHe
GAM3ky K HelOCTATKaM BoJoloTpebseHHs KYKYPY3L. 3To YKaski-
BaeT HA TO, YTO HX BEAHYHHBLI 3aBHCAT He CTGALKO OT CAMONW KVib-
TYPHl, CKOJLKO OT NPOAOJUKHTEAEHOCTH 1EPHOAA Ce BEreTaulu.

B wwmuom Kasaxcrane HelocTaTKM BojonorpeliaeHss 25%-uHoil
obecnevenpocth aocturawt 600 »*/ra (oRoao 90% onrtumanaruoro
BogonoTpebaerns). B npearopueix pafioHax, B ZoJUHAX M Ha NNATO
oHK cHumawred 10 4000 m3/ra. B ronw 50% -uol ofecneueraHOCTYH He-
ACCTAaTKH BojomoTtpefienns cHuxawres ao 5250 wm?/ra.

B cepepo-zanannmx ofimactax KasaxcTaHa W [lopoyimbke Hemo-
cTarki wojonoTpebaenna 25%-Holi ofecnevennocTH paeHe 4500—
5500 m%ra. B ronu 50%-noit ofecnedeHHOCTH OHH COCTaBJAAIT YiKe
65—75% ONTHMaNRHOTO BOROTNOTpEDISHKS,

Ha cepepe KasaxcTada HelocTATKH BojonoTpel/ieHHHA B CpejHe-
CYXHe Tolibl cHMKaloTes no 3000—3250 m¥/ra.

B uenoM MoMHO CKa3aTh, UTo B KasaxcraHe DNpaxTH4YeCKH Hepe-
JeconlpasHo BO3LeABBATE JwnepHy Ges opowenua. Opomesde mMo-
Aeii B Kasaxcrawe, n sacynunpex pafioHax ETC nosposBT noesi-
CHTh YpoxaitHocTh Jiouepss 10 200 n/ra » Goaee, uro 6yaer cnocod-
CTBOEATh YKPENASHHID KOPpMOROH 0436 LA PasBUTHH MHHEOTIOBOLCTRA.

Ha puc. 90 ppuBeiena KapTa cpeNeMHOTGJeTHHX BeMHYWN He-
JOCTATKOB BojonoTpeGieHus 3a NepHOJ BereTallid pHca B paiioHe
CepepHoro Kanxrasa, B PocroBckoli w Boarorpanckofl obaacrsax.
[lo Koudmrypanuu H2OMHBHA 5Ta KapTa HMEET CXOLCTBO € KapTamu
AAf 3epHOBRIX KyJabryvp. Hepocrarku BolonoTpedfienHsa puca yee-
JuuynBatoTcH ot 7000 m*/ra na cepepo-sanaje Poctorckon ofaacTh B
6000 w»*ra na wro-aanane Kpacsojapckoro kpaa ao 9500 m*/ra Ha
BEOCTOKE paioHa B Jeaste p. Boarn.

B sakmouenie anaausa KapT HelOCTATKOB BOAONOTRCONEHHA CpaB-
HAM 3HAYCHHS BeNnuun dp ¢ nojobusiMi xapakrepHcThramu C. M. An-
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nateenz 171, A. P. Koncranruuosa i ap. [120]. Takoe -cpapnenne
ntaubotee ynolno nposecTH 1o YKpakHe, [AR TEPPHTOPHE KOTOpoi
NPHBOAATCA JlaBHLIE YKA3aHHBX 2BTOPOB.

[1e paaBasce B BOAPOOHOCTH, OTMETHM, YTO ACPHUMTHE BOZHOFO
OzaaKca, BHMHCIeHHBE AJIDATHEBRIM, HANpAMEp, AIA O3HUMON 11uIe-
puue!, Ha 20—25% Builze HEAOCTATKOB BogcuOTpelaen s, NpHUBeeH-
LHX HaMd, YTo OOBACHSeTCS IVI4BHEIM 00PA30M HEYYETOM BAaMHOCTH
NOUBLE W 3ABLILEHHENM HCNAPEHHH B cXeMe pacyera AJanaruepa.

I{QJUCTHTEI{ BJldarH, 1NDHBEAEIIHBIE 113 HEIJTH.K K(}IIC‘J.'&H'IHHHEE H
apyvrux [120), na 20—25% H#i¥e HENOCTATKOB BOAONOTpPeOAeHHS,
paccudTaHHBIX HaMK,

Kak yxe orMeyaloch, KapThl HICAMHHA HEICCTATKOB BOJOLOTpE-
OneHnA MOUYT OLITh UCIIONL3OBAHLl AJA OUEHKH DJIaArcofecieycHno-
CTH pasiiyilbiX CeNbCKOXO3ARCTBEHRLX KY/IBTYP H onpeleTeHds olnk-
CM2 BOABI, KOTOPOTD HE XBaT2eT JAJif o0ecneuciiHd ONTHMAJNbHLX V-
NOBWI YBJAXHENHS NOYBH W TONYYEHUS BLICOXHX VPOKaeB.

Ha ocuoBanki KapT HELOCTATKON BOAoNOTpel/eHus onpelensercs
lIﬂTPEﬁHﬂETh B 'DPGUIEHHH PALIHYHEBIX EE‘.’ThCHUEﬁIﬂ-HﬁC‘I’BEHHHI KVY.h-
TVP, PASMELICHHBIX B KOHKDPETHOM (PH3HKO-reorpadueckoM perHoHe
HAH UﬁﬂH{fTH, H OCYUIRCTEAASTCA ITEPE‘HEHTHEI-H-DE I'IJIE!HH[HJH-EHHE H
TEXHHKO-3KOHOMHUeckoe oDOCEoBaINe DASRNTHA OPOLUeHHA H, B UYd-
CTHOCTH, OLCHHBAKTCA ﬂﬁbEMEI nepepacipefenciua  (iepedpockn)
BOAUBIX PECYPCOB M3 OJHUX PalOHOB B ADYTHE fOA PA3BHTHH OpO-
IeNHA ¥ APYIHX oTpaciell BOAHOrO xoasilcrea,

[Ips 3roM B kKavecTBe pacueTHol wcnoabsverca 25%-kas oecie-
YeHHOCTE JIeNOCTATKOB BONONOTpelnenys, Koropasa opuOJaHKeHHo
cooTsercTByeT 75%-Hoil ofecneueilHOCTH 10 OcajKaM.

He uckiIloueHa BOZMOMIOCTL HCHOALIOBANUA KADT HEIOCTATKOB
Bo/lONOTPeOAeHHA AJAA NPHOJIHKEHHOIO ONpEeNeIenns pexHMa Opo-
WCHYA (HETIO) NpH UPEeABAPHTENLIOM TEXNHYECKOM (KHKeHepHOM)
IPOEKTHPOBAHNH KONKPETHBX OPOCHTEARHBIX CHCTEM 8 30Ie Helo-
CTATOYHOr0 YBJAaXHCHKA., B atoM cavuae pwfop pacdersoil ofecne-
HCHHOCTH HEJOCTATKOB BOAONOTPEONCHHA J0JKCH NPOH3BOAHTLCA
Hd OCHOBAlNH SKOHOMHYECKOTO aHaju3a adxpekta opouleHHs c yye-
TOM BOJo0GECTIEUEIHOCTH OpollaeMoit TepPUTOPHHE, 4 TaKiKe clenMa-
JH3ALHE OPOCHTEABHONR cHCTeMBl. 3a OCHOBY, BEPOATHO, CHELYET
npRUEUMath di 5% -KHoil oGecnevenrocti. B sToM cayuae aonyekaercs
BOSMOMHOCTE HENONMHOIO ofeclededHa BJI4AroH B OTEBETCTEEHHEE [1e-
PHOAE Beretauky pactenuil (Korjla noldaloTed Tak HajbliBaembie dop-
cHpoBaHike pacxoiael) 1 pas b 20 ner. IKoHOMHYECKH 3TC BROJRE
Onpaeiado, AHANM3 MMENNXCS JAHHBIX MOKa3al, ure Xo3sficTBeri-
et 3derT OT MOBHIUEHHST VPOKAAHOCTH 3a cuer Hojee OOHJALHOTO
OPOLICHHA B TOAB C BHICOKHM TEAOCTATKOM BOOHOTPESICHHA OKA3bI-
BAETCH HUXKE, YeM 3aTpaThl H4 NOBHILEHKHE KAUATAABHOCTH OPOCHTENb-
HLIX COOpYymeHnit, ofecnewliBaioliXx NOJIHOE OPOLIEHHC B OYeHb 3a-
CYURTHBBIC FOIB. J10 CBA3AHO €ME M ¢ TeM, UTO jJake NPH TOJHOM
OpouUleH K COBPEMERHBLIMH METOAAMH MOJIHBA YPOIKAH B QueHb CYXHE
FOABI MOJYUAIOTCA BCE JKE HMIKE, YeM B roAk ¢ Gosee GAaronpHATHRMH
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METEOPOJOTHUECKHME YCAOBHAME. 3710 o0bACHSeTCH GONBINAM YHCIIOM
CYXOBelHHX fBJAEHWIT B TAKWe TOIB!, MPOTHB KOTOPHIX COBpPEMEHHLIC
cnocobbl noJivea (KpoMe JoaeBaHus) MagosqpexTHBHEL DBMmecte
¢ TEM CITHIKEIne pacueTHolt 0fecIeneHIoCTH HEOCTATKOB BOAONOTped-
newds, Hanpuwmep, Ao 20% UPHBOAHT K MacCOBOMY HE/OTIONHBY.
CeILCKOX03AHCTBEHTIEX KYABTYP B KaxiIwH narwii roy n nelobopy
ypoyKad B 3TH TOBl NouTH B 2 pasa.

B sHacrosuee ppeMi NpoeKTHpOBaliHeé OPOCHTEIbIIWX CHCTEM B HO-
BHIX pafioHax NpHHATO NPON3BOANTE Ha 95%-HON obecneyeHHOCTH NG
ocankaM (m1n ~5%-Hoil mo HenocTaTkaM BojonoTpetaenns). B Cpea-
neit A3uH, Tie JUMHTHpPYiomPM GakTopOM OpOIeHHA ABARETCH 0Ohel
M pexuM CTOKa BOJOHCTOUNHKOB, NPOEKTHPOBAHHE OPOCHTENbHBIX
CHCTEM MPOK3BOAMTCH N0 PEUHOMY CTOKY (BOJAOHCTOYEHKH) ~75% -HOM
oGecTeyeTHOCTH.

[MepcmeKTHBHOE NJAZHRHPOBAHNE OCYIECTBJAAETCH Ha obecnewer-
HOCTH 75% 1o ocaakaM ran ~25% no HegocTaTkaM BojgonoTpelaeHns.

Borpoc o pacuernoit oGecreYeHHOCTH OpPOIUeHHA H CBA3AIHOMH
¢ 3THM KANWTAJBHOCTH OPOCHTENBHBIX COOPYKEHHH H YPOIKARHOCTH
CeJBCROX03 ANCTBEHNBIX Ky ABTYP paspaboTad BCe ewe NeA0CTaTOYHO,
ocoGeHHO B HOBBIX pafioHaX opolenus. DecciiopHuIM, OLHEKO, SB-
JASETCS TO, WTO pacueTnyio o6ecneyeHHOCTh NPOEKTHOTO PEXHME Opo-
IIEHHS NpH DPOEKTHPOBAIIHH opoc HTeJIbHBIX CHCTCM HeoGX0AHMO ycra-
HABIWBATL HE MO OCALKaM, KAk 9TO JeJaeTCH B MeJHOPATHBHOA NpakK-
THKE }0 HACTOHIIETO BPEMEHH, a NO HEeNOCTaTKy BojonoTpebieHns,
SBASIOMEMYCH KOMIMIEKCHOH XapaKrepucTHKoit BogHoro Ganmanca
ROPHCOGHTAEMOTrO CJI0A TIOUBK M TOUHO ONpelefsoIeMy IOTPEOHOCTE
KyJAbTYPHLX pacremnii B jonoanurelsHod Baare [2501.

HeofxoauMo oTMETHTb, Y10 K AHAJOMHYMHOMY BRIBOIY HE3aBHCHMO
or nac npHmea AJanarthes, onyGAHKOBABLHA CBOE NPELJOMKENHA NO
stoMy Bonpocy B pabore {171, Annarees Taxxke cTasHT BOmpoc 00
oTMelle MpaBHJa BHGOpa PACcUETHOro ToAd JINA YCTaHOBJEHHS NPOEKT-
HOTO pexHMa OpolleHHs 7o ofccneyeHHOCTH ocCallkaM¥ W npelia-
raeT VCTaHanJHBaTh PacyeTHLIH roi 1o oficcneueHHOCTH euuuTa
pojiHoro GanaHca, ABAAWHIETOCA XAPEKTEPHCTHKOH, NO CMBICAY NO-
J06HOI HeAOCTaTKY BOAONOTPEeOaeHHA.

3anaua onpeje’cHHA pacueTHoll O0ECMEUEHHOCTH PEXHMA OpOlIe-
HUST ¢ yyeToM BojHoro Gananca crasuiacs ewe A. H. KocTsakobeiM
1126 ]. Ho oTcyTCTBHE AOCTATONIO 0G0CHOBAHHHX METOIOB H3MEpeHH A
H pacyera sJeMeHToB noaHoro 6ajanca TOPMO3HMJO peleHHe nocTa-
BJEHHOH 3anavH.

[pu veraHoRJeHun 06hEMOB OPOCHTEJBNLIX BOM, KOTOpPLIC HEOD -
XO/IUMO MOJIATH HA CEJBCKOXO3ANRCTBENHBIE TIONM, H OUEHKE SKONOMH-
yeckoil 3pGCKTHBHOCTH OPOLISHWA BaKHOE 3HAYCHHE HMEKT 3ABHCH-
MOCTH YpOmas pasiAHuHBIX cellbCKOX03AHCTBeHHWX KYALTYP OT HeE-
JocTaTka BolonoTpeC ACHHA.

Ilo ponpocy 0 xapakTepe LoAoOHLIX 3aBUCHMOCTEH B AKTEPaType
peT ennHoro Muenusi, Tax, no IMMamwxko [282], xpuBas 3aBHCHMOCTE
YpoKaa pasfHUHBX CCABCKOXO3AHCTBEHHHIX KyJAbTyp OT Koaifu-

308



JIHEHTa OTHOMIEHHA CPEIHEMHOTOJNETHHX OCAIKOB K YCJOBIOMY je-
(HUHTY BAAXKICCTH BOZIYXA HMEET CAOKHYK QOpMY, CXOMKYI ¢ Na-
patomoii. [To Becenaury u Bedixy |80], xpupan zaBncuMocT ypoxan
OT HEJOCTATKA BJAArH A0 ONTHMaJBHOTO HeNapeHus (MAH, KaK aBTOPIA
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Prc. 98, JapuceMoctd ypowan Y oOT ceaoHMBIX BeJHYHH HeLOCTATKE
‘Bogonorpetienna di. ArpoMercraniHA I HranTs,

udpw ¥ ToTeK — rogasl. B-1 — odWMad nibepRina copTa ofeidiTan-1s

HA3LIBAIOT €ro, NOTERUHAABION IBANOTPAHCITHpallHeld) HMeeT BHIMYK-
ayw dopmy.

Takum l}ﬁﬂﬂﬂﬂ}’l, S3aPHCHMOCTHEM CJIHOTO H TOro AC THIIZ pa3dgH4-
MHMY apTopaMHl JaeTCAd TPHHUHTHEJABRHO OTJIHYHOE MaTeMaTHULCKOE
OIIHCAHHE, UTD MOMKHO OOLACHWTE NMpexie BCero OTCVTCTRHEN I1afle-
HEIX 3KCMEeNHMEHTANBHEIX NAHHBIX.
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Ha pwc. 98 npejctapiena 3aBHCHMOCTE YPOXAA 03AMON MUEHHUE.
B cBX «[HranT» OT HejocraTka Bofonorpebiaents. [lpn nocrpoeHnn
STOH 3aBHCHMOCTH HCMOJAb3CBaNE LaHHLIE MO HeJ0CTATKAM BOZONO-
TpebJeHus, NoJYYeHHLIe 110 BHINIEH3NOKEHHOA METONMKe, a TaKmke
MATEDHAAR MO FPDH{EEHDETH O3HMOH NMIEHHILL, BI3ATHIE M0 JaHHEIM
roCCOPTOYHACTKOB H YacTHYHO 3aAMCTBOBaKKble 3 pabotw E. C. Yaa-
nopoit {2411, B cex elHranTs 0CymecTBASIOTCA NOCEBL CASNYIOMMX
COPTOB  O3HUMOH IHUenMUbl: ¢BOPOLIMAOBCKEAY, «€OjecCKan-3» WIH
«ojecckan-16», enpuasosckas», a Takxke «Oesocran-I» (B-I1) n «feso-
ctan-1Ve (B-1V). HutepecHo orMeTuTh, YTO TOYKH, XapaKTepH3ylo-
IHe o3uMyo muenuly «Gesocrad-I», OTKIOHATCA BNpaBo or obmeil
aaBHeHMOUTH Y = [ (dg), nosyueHHoll AnA BCEX OCTaJbLHHEIX COPTOB.
ITpuuesm, uem BuilLe ypoma#, Tem oJablle oTkNoHeHKe. B uenom npu-
BEleNHAH 3aBUCHMOCTL RBNOJHE ofnpeenenuan. 3to ofbAcHAeTCH,
Mo-BHAMMOMY, TEM, YTO HEIOCTATOK BOAONOTPeOeRHs ABASETCA KOMI-
JeKCHOA BojHOGANaHCOBOH XapaKTepHCTHKOH KODHeoBHTAEMOTO C/ION,
VUHTBIBAIOILIEH Bech KOMIJIEKC THLPOMETeopOJOrHuYecKUX qakTopos
(BECEHHHE BAAro3anachl, 6CalKH, BAarcoOMeH B 30HE ajpaiuu, Xxapak-
Tep pojonorpefJedHs H Ap.), OKASHBAIOMHX pellaoiee BAHAHHE
Ha QOpPMHPOBANKE VPOXKas.,

Teppuropnarbho ofuiHe 3@BHCHMOCTH YPOMasd pasJHYHHX CeJib-
CKOXO3AHCTBEHHLIX KVABRTYD (M0 ZaHHBIM TOCCOPTOYYACTKOB) OT ce-
SOHHBIX BEJHYHH He/OCTATKOB BOAOMOTPEONeHHA, NOACHHMTAHHBIX IO
npeliaraeMol MeTOIMKe, NoKalaHel Ha pHc. 99.

[Tpusenensuste Ha puc. 98 u 99 2anucumoctn ¥ = [ (dg) moryr
OBITh HWCMONB30BAHEL A% pacyera W NPOTrHO3a BeIHYHHB Yypoxan
B 3aBHCHMOCTH OT HEZOCTATKa BOAONOTPelJeHHA KaK Ha OTIeJNBHHX
CENbLCKOXOARHCTREIHBIX MOJAAX H MaCCHBaXxX, Tak H IO Pﬂﬁﬂliﬂh‘l B LIE-
JOM.

STH 3aBHCHMOCTH HEOOXOMHMEL TAKKE A ONPEAEIeHHA HEJ0CTATKE
BOAOMOTpetVIeHHA W COOTBETCTBYHLUlEH eMy obecHedeHHOCTH dE, py
Mo BeJHYHHe 3afjantoro (aanosoro) ypoman. Jasa storo c rpaduka
& = [ (dg) no 3ajanHOMY YPOXKAK0 CHHMRIOTCA 3HAYeHHR dg. 3arvem

no KapTe H30AHHWA AAA JaHNOrD NyHKTa onpejeaserca Hopma dg.

Ilo napecTHbIM 3navenndaM dp M de no rpagury {(cM. puc. 97) onpe-
nenHeTcH pacuetHas obecneveHHocTh dg, peg.

[ToMHOXKHE BejHuHly dp, ps 112 COOTBETCTBYIOULYIO NJI0MAAL Me-
JHORATHBNHO-NPHIOZKLIX 3eMCTb, BBIMHCJAREM olBsem BOIbI, HGTD]]Hﬁ
HEOOX0AHMO TOjlaTh 1A CEIBCKOX03AHCTBEHHBIE NoAA (Oe3 yyera no-
TEPb OPOCHTEALEBIX B0 B KaNajaax W XoJocThx cOpocos) oaA obecne-
HCHKHA ODTHMAJABLHOTO YBJIAKRCHHS MOYBBI.

Kpome cpeirHx MHOTOJETHHX HENOCTATKOB Bojcnorpebiexns,
a Takme dg pasanuniol obecneyeHnocTH, NPH NJAHHPOBAHWH OpoDie-
A H MpH NPOEKTHPOBZHHH OpPOCHTENLHBIX CHCTEM BaXHO 3HATh
BHYTPHCE3OHNOE pacnpeieneHie 3THX XxapakTepuctuk., CoBpemen-
Hafa TOYHOCTEL H3MEDEHHS OCHOBHHX KOMMNOHEUTOB PACUETHHX op-
MYJl HeTocTaTKOB Bojonorpebienun (arMocdepHBble oOcCagkH, CTOK,
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BJIArQ2anackl, pajnanHodyef 6aaHC WM TeMIepaTypa H BAAXEOCTD
BO3AYXa) NO3BOJAET pacCUdThBATL dp 34 feKajny HAH no daszaM pas-
BHTHS pacTeHHH. Taxwe pacuers GBIIH BLIIOJHEHB NO NPEAiaraeMbiM
GopMysaMm 1o 55 rEAPOMETEOPOJICIUYECKMM CTAHLIESAM, DACIONOMHEH-
HBM B pa3JHuHBLIX pafioHax seMaefensueckoi soun Cosetckoro Colosa,
H LA pasiHdEbX CelbCKOX03ARCTBERIBIX KYABTYP (03HMaA U SpoBas
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Prc. 100, Hexansbie Beananny HEAOCTATECE B BOAONOTPEGAEHNK DPABJIHYHBIX
CONBCROXOSANCTEOHEMX KYARTYD.

A — Q3AMAA NIEeHWIA: g — Ceplka, § — IHMOBRHNUM, & — Meawvonoas, ¢ — OMek;

E — gyrypysa: d — Ceplra, & — JInMonubuh, o6 — MeAHTORONL, B — SPOBAR

nmenKta: 8 — byayave, ¢ — Opendypr. / — cv¥oR, 7 — cpeun¥i, J — pagwnwil
rOARL.

MIUEHHIA, KYKYpPY3a, TPaBl, XJOMYATHHK H np.). Pesyaeprarol 3THX
pacyeToB DpeianosaraeTcd onyvOARKORATh OTAEJLHBIM HIAAHHEM:
31eck #e OyJeT JaHa Jinlip KpaTkad XapaKTepHCTHKAa BHYTPHCE30H-
HOrQ pacnpejefedna HeJOoCTATHOB BoJONOTpeG/eHHs.

I'paddky Xoaa HELOCTATKOB BOAONOTPe(]eHHA 03uMOH W SPOBOH
MIIEHHILBl H KYKYPY3Ll 33 XapakTepHee roful (cyxofi, cpeanufi, BIamK-
HEIH) MO OT/eNbHBIM NYHKTaM NpelcTasneHsl Ha pue, 100,

Kak BHIHO, B TEpBYIO NOJOBHHY BereTaUMOHHOTO NepHoaa (no
MEpe BO3PACTAHHA HANMPSMEHHOCTH THIDOMETEOpPOJOrHUecKHX 9Je-
MEHTOB H PA3BHTHA DAcTeHHH) HEJOCTATKH BOJAONUTpeO/eHHS YBEJH-
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Puc. 101, Tpaduueckoe onpenene
HHE PaCcieTHHX napaMerpol BOYTPH-
CEe3OHEOr0 pachpesencHis HegoceTar
KOB BOAONCTpeGNeHPA APCBOR Irue-
HUIK. ArpoMercraniqs BaKTLI®

A = cpeAHENeKATHLESHATER RS Eﬁ' H 0a-

paMeTp HX HIMEHYHBOCTH (CpogHOKBaApa-
THYECKOE PRCODEISTeE Ha) EdEF B — xox

CCHOBHHX $aKTnpon, DANAOLLNN Ha nfE
H ibadn PAIBHTHA pacTemaR: 4 — BOXOs
o4 — TpeTHlt aMeT, § -— Tporall AHeT —
KEYHENHe, ¢ =~ KYULCHIC — BLIOL U TRy
KY: & — BLXOO B T]J}"lj!'i.'_'n" — KOJTOWIEH HE, .
d — Homouen e — petende, ¢ — NEETE-
NG = MOMOYMHAY CIOEMAOCTL, M = MO10Y-,
HiH CHeN0cTy — BOCKONAR CHeNOCTE, & —
BOCHODAA CHEdOCTE -— HNGAHAMN CTeEMdETE;
B — Xofd HeQOCTHTHOE BOSONOTPOOMCIIME
3 XaPaKTepuble rogsl:; [ — snaxHul,
1367 v, (£ == 50080, d——vpegunit, 19549 r.
(P =T6%)} 7 —cyxofl, I3 3 I (F —
= 24% ) 7 — HETerppikHEE KpHBLO
dp %3 Xapakvepubic ropbii d — HKe
THunG: THOOROE PaReNpolelsd e d.E' 25
(4 30 (2} B 75 (3) ofecmedeHNOLTH;
E — sMnMpHyccka’t KpHBoad dp 3a celon;

JR-—"sMNHPHYECHHE KpHBMe,dp 3a OT-

Benpiibe mekpas (F — LIV, E:.- = 0,36

2—=3V, C =035 38— C,=—

= 1,02; £—%VI, ¢, = 1,02, § —

HVIL, €= 10I; &= 2VIL G, =

= 2.6, 7 — VI, €, =a.5,4; §— VI,
Co= 111k
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WHBAIOTCA, 4 3ATEM IO Mepeé cOo3peéBaHHsA pacTeHHli YMEHLINAWTCS.
KpHTHYeCKHil NMeproa, T. e. nepuoj WaHOONBIUEro HEJOCTaTKa BOLO-
norpebaeHKs, IPHXOLUTCA, KAK IPAaBHNO, Ha (Pa3y caMoro aKTHBHOTO
pocTa pacreHmi.

Mamenenus JeKAAHHX BEJIHYHE HEAOCTATKOB BoONONOTpebnerns
B 3aBHCHMOCTH OT VBJAZ#HEHNOCTH Toja BecbMa CVIIECTBEHIIH, Ha-
npumep, B ¢asy Hanbonee aKIMBHOrO Pa3sBHTHA pacrenmi or 10—15
no 800 M%/ra ¢ IHIIHKEM 3@ Jexany. D10 VKasblBaeT Ha HeoOXOUHMOCTh

a
de.s~Kpilp ’J

gag E,
S0
: 5)
] TRl Eg
400 400r
B I £,

|
300+ / H=3.0m| 300+

1 LA dal |

| A |
EMF {/ ,/1-—-:;_:35; 200 -

L1~ WAV

/ dy/ ____J \\J,I'JH I g / _\g‘:?,.,

100 ] / g sa0 b % ""-,\tﬁﬂ

- | / : é’?‘"’"‘ 1,00
u_ . : 0 " |

¥ ¥ vir 114 ¥ i L1}

Puc. 102, Heterpaasktle KpHBsle HeqocTaTHa DOLOUOTPeGNeHHR 32 Xapak
NHAARPHOrO NOQNHTHBANKA KOpHeoOHTAEMOro CRCA 32 CUeT FPYHTOBBIX
ypoBHE., Arpouer

a — cyxoft 1063 r. (P = 24%), 6§ — epeannh 1957 r. (P = 50%)
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yuera Nnpy pPOEKTUPOBAHEH MEJTHOPATHBHHIX MEpPONPHATHH BHYTPH-
CE30HHOTO pacnpeieNeHns HeJOCTaTKOR BojCnoTpedaeHHsa. B uacr-
IOCTH, NMIpH OPOCKTHPOBAHHHA perHMd OPOLIEHHA H COCTABRJCHHH TJa-

i

K[1

200

1w}

T ] kg
N PHBIE rORLI © }’HETDM BOIMOMHOID Ha-

iy NPH pPa3lHYBLX GOTOHENHAX HX
vianuus elllepbaxrids,

4 — RagmMAwf 19549 r (2 = 7oL

- ifﬂﬂl;. P | ! gt |
¥

HOB BOJONOJbB30OBAHHA, 4 TAKIKE TIPH
OTIPEJEIEHHH THAPOMOAYJAEH H BEI-
Bope  KOHCTPYHUHH ODOCHTEABHEX
CHCTEM HJAH ClOCO60B NoJHBA HeoO-
XOAHMO BRINOJUATE COOTBETCTBYIO-
wyw ofpaboTKy HeLoCTATKOB BOAO-
norpetfeHs: cocTaplATE rpadukn
X0/1a H HHTErpaJibHbIe€ KPHBHIE HeJo-
CTATKOBR BoAONOTPedeHHA, CTPOHUTD
KpHBEIE OOEBCIIEYEHHOCTH CE30HHBIX
H EKAAHHIX DeJHunn dg, a Takxe
(PUKTHBEBIX  (THNOBEIX) TrpadHKOR
X0Ja IIoCaeaHHX.

Ilppmep nogofHol oOpaboTkH
HeJOCTATKOB BOLONOTpeb eHHA fApo-
BOH [ILEHHUBL JJ8 arpoMeTeocTaH-
ik [lepGaxra {Bocrounni Kasax-
cran), BumoahnesHoli C. C. Poo,
npuseled Ha puc. 101, Iloasaysack
STHMH TpadHKaMK, MOXHO [0JY-
UUTh HeodXQAHMEEe CBeIeHHA of oco-
GeHHOCTAX H XapaxKTepHBX 4epTax
perHMa HelocTaTKa Boaonotpele-
HHA BHYTPH BereTAUHOHHOTO ne-
pHOJA H B MHOTOJETHEM pa3spese
B flaHHoM nysrTe. Ha pnec. 101 4

BEEPX M BHH3 OT dp OTNOIKEHH BE-
JHYHHEL CPETHETrD KBAJApPaTHHECKOTO
OTKAOHCHHHA ﬂ',jE., 4yTo JaeT BO3IMOMK-

HOCTh OLEHHTL JIHANa30ll HaHOodee
YACTD BCTPEMAWIIMXCH 3HayelHit dg
33 KamAyi U3 gexa) NepHoja pere-
Taupd. Ha puec. 101 5 wsofpamen
X0 OCHOBHbIX ¢aKTOpPOB, BJAHAIO-
[IEX Ha BeJHUYHHY Je¢dHLWTA BOILO-
HEITpE:ﬁ.}'lElIHH: ONTHMAJBHOE HCIlapEe-
Hue E_ .. NpPOIYKTHEIBE Blarosa-
nacat W, Hioxnee 3HaveHHe ORTH-
MaJblibX Brnarosanacoe W, o, v ¢assl
pasBUITHA pacTeHHH (onpeienenibix
H3 CPpelHEMHOICGJIETHHX /1dT HaCTyll-
Jneruns (pas). [lo naram nepecedyeHun
W u W, , onperensercsa cpenHsf
MPOACJKHTEIBHOCTE  KPHTHUECKOTO
lepuoaa, Korjla TpedvIoTCA NOJHELL.
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Ha puc. 101 B paercs pacnpejenenue dz BHYTDW NEpHoONa mere-
TALHK 34 rolu ¢ ofecneyenHOCTLI CR30HHON BReJTHYHHE dy, OGa13K0H
K 25, 50, 75%, a na pue. 101 I" npunossiTes uETCrpansusie KpHBLE
JeKaJNBIX BEAHYHH dp 2a yKasaniine Bbille TOib. JTH JBa IpadHKa
HCTIONB3YIOTCH IAH DPOCKTHPOBAlMY pexuMa  opomennud. Ha
puc. 101 E n 101 JK npencraeseHs Kpuphie o6ecneqeNtHoCTH COS0HNBIX:
H nexasnux de. Ha KpuBrX ofeclieueiHOCTH JeRAAHEK dp BEIIMCAHEL
ACKaAB H MeCsAull, a4 Takme sHayenns rosdduuuenta Bapuaunn C,,
BEIUHCNERHOrO KaK C, = ——. Tlo STHM KPHMEBEIM MCMXHO ONDETEAHTH

de
CE30HHBIE H JCKAJEBE dp PA3THUYHOH OGECeUEHHOCTH, HA KOTOPVIO

MPHHATO pelUeHHe NPOEKTHPOBATE OPOCHTEABIYIO CHOTEMY.

[TpHpeieHEl TaKme THIIOBHE (DPUKTHENEE) rpadmki BHYTPHCEIOH~
HOrO pacnpelencHis JeKaAnHX BeJHurH dp Ans ofecneweHHoCTe
25, 50 u 75% (pmuc. 101 [}. Oum moryr GulTe noctpoenw 104 Mool
Apyro@ ofecnedeniiocTH, ¥ HX MOMKHO WCNOAB30BATh AJH IPOCKTR-
POBaHWA peRuMa paborhl MATHCTRAJRIIKEX H X03AACTBEHHEIX KaHAJOB.

B nacrosmee Bpemsi nojofuas oOpaloTKa HEAGCTATKOB BOJIONO-
TpelaeHua BRINOANeNd COTPYVIHHKAMY OTACAA MeIWOpATHENOH reapo-
norud I'TH (C. C. Poo, A. I1. BepitssauK | Ap.) mo 55 arpoMercran-
LHAM JIeCOCTENHOH, CTENHOH H MoaynycThnofd 2o0H CoBeTcKoro
Comwsa, [lonyyennste pesyasTaThl MOryT GHITL WHPOKO HCMIOAR3CBAHH
ANA THAPOJOTHYECKoro OOOCHOBAHHHE CYPOHTENBCTBE OPOCHTEMLHBIX
CHCTEM.

Pazyumeerca, 50 cTaBuuil HeJoCTATOWHO A9 XapaKTePHCTHEH Beedl
ODIIMPHOR TEPPHTOPHE  3cMaelefbuyeckoH 20RL cTpanul. [lostomy
[TH npojoamacT HCCAEIOBANHA PeXHMA HCLUCTATKOB BOJZOTIOTpe-
Gaednd nias Gofee 3HAYHTEILHOIO YHU/A NYHKTOB. :

PaccmoTpenHBe BHLUE NaHHEE 0 HEJOCTATKAM BoAonoTpefieHid
OTHOCATCH K ¢aydae raybokoro {Gosee 5 M OT MOBEpXNOCTH) 3afera-
HHA TPYHTOBBX BOA, T. €. KOrA4a OTCYICTBYET CBA3L MEXMAV KANWAAHp-
IOH 30HOH W KopueofiuTaembiM ciocm., OAHAKO H3BECTHC, YTO Pas3BH=
THE OpOIUEHHA Ha 3HAYATENRHBIX MaccHBAX NMOYTH BCEraa TPHBOAHT
K MOABEMY YPOBHCH IPYATOBHIX BOJI, B peaynnrare 4ero HeflocTaTKu
BOACTOTPEGICHHA CYIECTBEHRO YMeHblIaloTea. [lag omelKH BO3MOXK-
[OT0 VYMCHBIUEINIHA HELOCTATKOB EU,.'.I,DHBT]]EEJ‘I!EHHH 3a CcueT JdonodaHH-
TENLHOFO KANHIAAPHOTO MOANHTEIBANKA KOpIeoOHTaeMorc CJod
MOYBEl I'PYHTOBEIME BOJAMH PeKOMEHIVETCA OUeHHBAThL HX Ha mep-
CHEKTHBY A% THMNOBHIX (BO3MOMHBIN) YCAOBUR 3a0€TaHuf I'PYIITOBLIX
BO7 Ha raybune 1,0; 1,3; 2,0; 2,5; 3,0 M (rozmomuel ¥ GoJ1ee ipoGHLe
HHTCPBasl TAYOHH}.

B 9ToM cilyuyac HeRoCTATKM noaonoTpeblenus npH nerayGokom 3a-
JEraHHH IPPYHTOBBIX BOA dp, 5 bHuMCasoTes No dopmyae (158), 1. e

de, p =dp, ws5—K, {169)
rae dg, ;>5 — HEIOCTATOK BOJONOTPEGNEHHE NpH ray6okoM 3ale-

FAHHH TPYHTOBHIX BOJ (it > 5 M); K — pacxoy rpyHTOBEIX BOJ B 30RY
aspanku, onpefeaseMplit no Ausuverpam. IlpH OTCYTCTBHH JIHSHMET-
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puuecKUX nHabmogeHuh BeanynHe K MOXHO onpelenAts no dop-
myae (106) wau (107). B sroMm cnyuae ¢gopmyna (169) noayuur che-
LYIIHA BHI;

de, a=4dg, po5— Efﬂ, (169,)
HIIH
dg, k= dg, kss—16,7TRe™™ . (169,)

Tlo stum dopmynam BuYHcaferTcsa dg , AJIA BCETO BereTaliHoH-
HOro NepHeaa A KamJoH K3 yNOMAHYTHEIX rayOul. Takue pacyerhl
BHINOAHAKITCA NO TPeM XapaxkTepHRIM TofaM (Cyxolf, cpejuni, Biaask-
Hplfi}. Pesyaprath pacueta cBogdrcd B TaGauue H NpeicTaBisioTCcH
B BHIe HHTErpaldbHuIX KpueuX {prc. 102).

Xoj HHTErpajdbHBIX KPHBHIX dg, NOCTPOEHHEIX ¢ YYETOM NOJANH-
TeiBaHHA (cM. pHc. 102), B ocuoBHOoM mojofeH TAKOBOMY NpH raybo-
KOM 3aJIeTaHiH TPYHTOBBIX BOM, HO npu HeGoabwmX rayGuHax (1,0,
1,5 M} ocofeHHO BO BAAMHBIE TOAB 126A10/1210TCA CAYYaH OTPHIATSb-
HEIX HELOCTATKOB EDﬂﬂﬂﬂTpEﬁﬂEHHﬂ, T. €. [ICPEVEJAMHCHHA KODHE-
0BHTaeMoro ciod. 3T0 NOMOMEHHE YKa3kBAST HA TO, YTO IOATEM YpOB-
AeH I'pYHTOBHIX BOJ [IPH OPOILEHHH B A31MOM CAYUAE MOMWET NPHBECTH
K ll€peyBJAMHEHHIO NOYBH ¥ BLIHOCY COJIel U3 TPYHTOBLIX BOI B XKOp-
HepOKTAEMBIH CJTOH MOYBLI,

B 2aki4YeHHEe OTMETHM, 4TO NPH HaJHUHKE MOJeaH (nporrosa)
YPOBIIA IPYHTOBHIX BOJ HA MEPCNEKTHRY, MOJAYUERIIOH C YYeTOM Npo-
EKTHP VEMOIO PEXHMA OPOIEHHA H {IPOTHO3a HCMAPHEMOCTH IO dop-
Myae (169;) uwmn (169,), moxno pare npornos (OUEHKY Ha nNepclex-
THBY) pexHMa HeJocTaTKa BojonoTpellenus npu HernyGOKOM 3ane-
raHHH T'PYHTOBRIX BO.

6.4. Memooduxa pacuwema OpOCUMELBHHIX HOPM

i PeNCUMA OPOULEHNA CEABCKOXOZAUCTIBCHHBIX
Kyabmyp npi HE,!?HGE}HHEEEH.H: noJaIueax

B MeJHODATHBHOH MNpaxTHKe NpH ONpefeieNil OPOCHTENbHEIX
Hopm Mgy m¥ra ans cenbCKOXO3ANCTBEHHBIX KyJLTVP € NepHOiuYe-
CKMM PeXHMOM TIOJIHBEA IUKPOKO HCNONb3yeTcs ciaeaywinasn dopMynaa,
BhHITEKAWMWAA H3 BoJHoOaiaHcoBoro meroda A, H. Kocraxopa:

My=by— (vX +W |- I), (170)

rie b — xoapdunrent BoponorTpeSaexus, wmP/u, g — npoexrHasn
}TEGH{EﬁHG{:Tb, m/ra; X — CcyMMa OCalKOB 32 pacueTHBIR [epHOn,
m¥ra; v — KosMUMedT WCOOJABIOBAHKNA OC&IKOB, paBlbi v =
= ] — @ (rne ¢ — KosddmuHenT cToKa); W — 3anac axwrHsHON BJAArH
B TO4YBE K MOMEHTY nocepa, m*/ra; I' — KOJHYECTBO HCHOJAB3VEMEIX
pacTeHHAMH TPYHTOBHX BOx, M%/ra.
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OpocHreabHble 10pMBl 118 pHea (Hetto) M, no B. B. 3aiiuesy
[90—92], onpexeasiorea no Qopmyne

Mu= (EB 5 Tﬂ_' X)+ {T_ILI [ fﬁ} 1 ('Su‘r i SH 6l Sﬂ}r {IT”

rue [, — HCNapenue ¢ ROIHON NOBepXHOCTH 3aNHTOrO PHCOROTO NOJA;
T, — TpascnHpanus pacrennil; X — arMocdepHsle OCaaAKH H KOH-
AEHCAUHA 3a pacyeTHoili Meprod; y — ¢BobOAHAA NOPO3HOCTH; { —
BepTHKaAbHASY QUALTPAUHA; ig — GOKOBON OTTOK ¢ NOJIEH B ApeHax-
Hbleé W BOLOOTBOJHBIE KaHA/b; S, — NPOTOYHOCTL W COpPOCH HA pH-
COBROM [MOJe; SH - HEGFTEHHS{}BHHHHE‘CEPQEH H YTEYKH OPOCHTCb-
HBIX BOA, S, — 3aKIOUUTEILALIH cOpoc BOJAB OCEHLIO NMPH OCYLWENMH
noJed. ;

I'pynna apropos (B. T'. lpeaep, B. @. Cagonos, M. K. Bacuanes,
P. W. Tapenunk, A. P. Pugruna [198]) npeanaraer opocuresnpHble
HopMel M onpeaedaats no dopMvie

M = 10&;k, (Ey — X), (172)

rie E, — HCllapsieMocTh 3d@ NEpHOA anpetb—ceHTAOph, MM; X —
aTMociepHEIe OCATKI 34 TOT € NepHold, MM; &, — xoxppHIHEHT, 3a-
BHCAINMWA OT BHila BO31CABBaeMCOd KVAbTYpPH; £, — Kos(hHUHEHT,
3ABHCALLHE OT FHAPOreoNorHYecKyX K MOUBEHHO-MCJAHOPATHBHEX VCI0-
pail. Mcnapsemocts £, aeTOopbl peXOMEHIYIOT OlpesesfiTh N0 HIBECT-
goit popmyae H. H. Mpanosa, HenpaBoMepHo OTOMIECTBARIOWEH He-
napAeMocTs ¢ Henapenuem ¢ noaHoll nosepxvoctd. Kosddbuunenrs
£, u k, nopfupanTcd SMIHpPHYECKHM OYTEM Ha OCHORAIMH anajiu3a
ONBITHLIX DPEMHMOB OPOLICHHA.

Iag onpenejcHnd SJ1eMEeHTOR, BXOANINX B 9TH hOPMY.AR, HCHOMIb-
AVIOTCH  SKCMepHMEPRTANblbe JAHKLIE, 4 Takke MaTepHalsl ceTH
Tuaposercaymon. Kodd4yecTRo HOMONBIVEMEBIX PacTeHWSMH TPYHTO=
BHIX BOL ONpeaefAnT Mo rabanukkm aafHeiM B. A. Hlymaxosa (295],
I'. K. Jlvresa 1113, 116, 1451, H. A, Wapoea [104, 2811, H. A. Ke-
necapuna [108] u ap. Kosdxpnuuenr sojouorpeGiaedna b, a Taxke
HCNapeHne ¢ BOJHOH MOBepXHOCTH H TPAHCNHpaUHIo onpelendioT no
ONLITHBIM JAHALIM HJAM PACCHYUTHEBAWT NO METONHKEe AMCPHKAHCKHX
aptopos Baefinu w Kprnaa (93],

OcHOBHBIMH Hej0CTaTKaMH 5THX JopMys SBSAITCA Heonpeiesel-
HOCTE HapanmeTpoe H o Kos(xpurnHeHTon, HCNOMb3IVEMEIX AJNd Ha3Ha-
uelli# OTACABHBIX KomnoHentop. Hecoormercteue dopmya (170)—
(172) crporiMm vpapHennfamM DBOAHOTO M TeMaosoro Hananca Takxe
ABAALTCH HCTOYHHKOM OWWGOK NpHMeNenus X Ha npakTHEe. THeno-
CTaToqHad TenaoBoaHobanaucoBas 060CHOBAWHOCTL NPHBEJeHHBIX (op-
MYT A OTCYICTBHC HAJEKHWX CMocofoB AJAd onpeledeHus BROLAMMX
B HEX KOMMOGHENHTOB H TIADAMCTPOB TCPMo3WiAHd Gofee MHPOKOC BHE-
JpeHHe BOAHODANAHCOBOTD METONA B NPAKTHKY,

HACTORIIEE BPEMSA, KOIAd METOIH CHAPOMETEOPOJOTHUECKHX
H3MEPenHH W TCOPHH PECUCTCB BOAHOrO H Tenjosoro GaqaaincoB 3Ha-
YHTENBHO YCOBCPLICHCTBOBAMKCh, CTaJd BO3MOMHOR HE TOAbKO pea-
AHIAUHA BoancHaNaHCcoBOrc NMPHHUHMA, Ho W JahbheRilee ero pasz-
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BHTHE, a Takxe pazpaforTKa NPHHIRNHANLHO HOBHIX NDHEMOB Dac-
yeTa OCHOBHEIX Komnonentos [35, 361

Ypaprenne BoAHOro GafaHCca OpOWACMOTC 11045, 14 KOTOPOM 110-
CTOAHAO TQANEPHHBACTCR ONTHMAaABIIOE YBAAMWHEHHE TOUBLI H HMCET

MECTD ONTHMAaJBHOE HCNApPEHHC {BﬂﬂﬂﬁGT]JEﬁJIEHHE}. MOKHO 2aNMCaTh
TaK:

Xl.'l' M‘|‘ Zﬂ_Enn'+‘ '&'Wn:t“}‘ Ym nl_yrtl 4+ Ky _-"ri i3

+ Al —E, x— M s=0. (173)

Urolsl onpenesdTh KOJHUeCTBO BOIBI, HeoGXOAHMOE AJA MOAAEp-
AMAHHA ONTHMAJLHOTO :JBJ]EH{HEHHEH H ‘EﬂﬂﬂﬂﬂTpEﬁﬂEHHﬂ Ha CeJIbCKO-
XO3AACTBEHHOM TIOJe IIpH NPOYHE pPaBHLIX YCOJIOBMAX, HeoGXoAPMO
H3 ypaBieHua (173) BHUecTh ypaBHeHHEe BOAHOrC GajaHca TOro e
1oJIfl 10 OpOIleHHH

X—E3AW LY, ,— V. L K=FFAU, =0 (174)

Buinonune ONeEPalHI0 BHYHTANHA H pPeElldB YpaBHEeHHEe OTHFOCH-
Teabuo M c 3ameitolf pasHoctn E,, — E Ha HeIoeTaTok BojonoTpe-
Gnenns dg, noayuyum QopMyay A5 onpeleienna OPOCHTETbHEIX HOPM:

M= dp—Zs + E, -+ Mg—[(X,— X) + (AW oy — AW) - -
+ Y ay— Yo, 0) + (Vu—Yn,) + (K1 —K) + I — 1) -+
+ {AUson, — AUseu )l (175)

Ha ypabuenuns (175) pusiHo, 4TO OPOCHTENLHAS ROPMA 148 066X
CENBCKOXO3ARCTBEHHLIX KYJBTYP H [0J€H ¢ NepHOIHYECKHM peHcH-
MOM NOJIHBA CKAAJLIBAETCA M3 HEAoCTATKA BoOjonorpelaeuns dg, pac-
X0Ola OPOCHTEALHEIX BOA Ha cOpoc M g, WCNapeHus ¢ BOAHON MoBepx-
nmoeTH £, ; B X03AHCTBEHHLIX KaHANAX 33 BHYETOM HH(HILTPAUHH H3
KAHAJMOB H CYMME! NMONPABOK HA HU3MEHEHHE BCEX JEMCHTOB BOAHOTO
Gananca, BO3HHKIIEE B PE3VILTATC NPHEMEHENHA OPOUIEHHA,

MOMHO OTMETHTB, HTO KOJIHYECTBO OCEIKOB, BRNANAIOLMX HA OpO-
[IAeMBIX 3CMJAAX, KaK MOKa3bBaloT MHOIOYHCICHHKE HCCJASIOBAHHA,
NPaKTHUYECKH HE HIMEHAETCH NOo CPABHEHHWIO ¢ OCA/lKAMH, BHINAJAa0-
WIHMH Ha Heopowaemulx seMiaX. Iosromy pasnocrsio X; — X MoxHO
npeseépeun. Moxdo NpUHATE, uTo pasnocTd (Yo o, — Yo nd o (Vo —
— Yn,) B32HMHO VRRUTOMAKT IPYT APVra, NO3ITOMY JJ8 TPHOIAMKEH-
HEIX PECYETOR OpPOCHTENBHBIX HODM UMH MOXHO TipeHefpeub. AKiy-
MYJSIES BJAl'H Ha OpOLIdeMbIX [OJMAX npuMepno B 5—6 pa3 Goapie
4eM Ha Heopolaemelx, n B obiuem pasnocts (AUnes, — Alpos) mMpu-
GnuxenHo paeia 10—15% ocaikoB ¢ NOJOKHTENLHLIM 3HAKOM,

Brnargsanacst B NouBe NpH OPCIIEHAHW [e3Ko TNMOBHILAWTCH, 110
H3MEHEHHe HX CTAHOBHTCH CVINECTBEHHO MEHbIEe, YeM Ha Heopolnae-
MEX NOAAX, NMOCKOALKY BAaKHOCTE NPH OPOIWEHHH HIMCHAETCH OT
HAMMCHBIICH BJAATOEMKOCTH [0 BJAMKHOCTH pPa3pLiBa Kanwijafapos,
4 HAa NEoPOLIAeMBIX 3eMJAX OHA MOMET HAMEHATBHCA OT NAHMCHBIRH
BJAArOEMKOCTH 10 BAAMHOCTH 3apsjanus, Tem He Melee, Kax noxa-
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SEIBAKT ONBITHREe HaHHwe, nonpapka (AW, — AW) npaxruuccks
OCTAeTCH BLe ke HCOOABINOH (D—8 MM 3a leKady, T. €. ho 10% o6-
el  BeAHYHHLL BOAONOTpeOJCHHA 34 JeKday).

UTo KaCcaeTed MHHTeHCHBHOCTH MNOANMHTHIBAHHA KOpHeoBHTAeMOro
cJIos 3a cuer rpyntoBsix Boi K n K, a raxoke nupuabTpaunn [ u /,
TO (PU3HYECKAaA CYUIHOCTD HX LIPH OpoweHnK H (€3 HEro CYUeCTBEHHO
HEe H3IMEHAETCA, OHHAKO KOJHYECTBEellHO BeJHUHHE MNocJeanero sne-
MEHTA 33 CyeT NOJbeMa YPOBHA TPYHTOBLIX BOJ NpPH OPOIUCHHH 33
METIIO BO3PACTAET, BHOCHA IAVOOKHE H3MCHeHUH B BOAHHIH Ganaic Xop-
HeOOHTACMOro ¢nod. 310 ABTOMATHYCCKH "YYMTHIBAETCA IIpH pacyere
nenoetaTka BojonoTpefnenusn. HHreHCHBHOCTH PACXD/A IPYHIOBEIX
BOJ B SO0HY a9pauHM TIPH OPONICHHH 1IPH MPOYMX PABHBIK YCJO-
BHSIX BCC € HeCKOJALKO CHHMKAEeTcd, TNOCKOABKY BepPTHKa/b-
nniii MOTOK BAArH MOCTOAHHO IllorapaeTcs nofgupamu. [lostomy
nonpaeka (K, — K) oOuuno cocrasaser 3—D Mwm 3a jgexagy
(r. e. okoao 5% soaonorpebaenns) ¢ OTPHIATENLIEIM 3HAKOM 1.
(negoRaTeabHo, 441 HpubInMeHHbX pacyeToB B GONBLIHHCTBE CJIy-
YyaeR MOKIO CUHTATH, YTO BEJHYHHA OMNPABEKH HA IOBEPXHOCTHVIO
AKKVMYJALHIC Baarn (C NOJQMKHATEABHEIM 3HakoM) B ofleM KoMnei-
CHpyeTcs BeJAHYHHAMH MONPABOK HAa BAAro3anackl H DAcXoi rpyHTO-
BLIX BOJN B 30HY A3pallHH (C OTpHLATEAbHBIM 3HaKOM), Tem He menee
¢yMMa HONPaBOK K OPOCHTENbHOH HOPME, COAEPMANUXACH B KBAADAT-
HOR CKOOKC B vpaeneHdu (175), B OTAGARUBIX CAYYAAX MOAET OLITh 3Ha-
MATEILHOM, HPHYEM KaK ¢ UOJOMATEILHLIM, TAK H C OTPHUATEIbHBIM
3HAKOM, W TOTIA €e CABLVET YUYHTHIBATL B NMPAKTHYECKMX pacyerax;
3TOT BOHPOC HYHAAETCA B CMENHATBHOM HCCHEI0BAHHH.

Tawxum oOpazoMm, 244 TPUOIHMEHIBIX PACYLTOR (POPMYAY OpPOCH-
TeABHBIX HOPM MOXKIIO 3a11HCaTh B CAEIYIOWEM BAe:

M= dE_'-zﬂ' _|L En.x —I'_ Mnﬁ- {\]Tél}

M, HakoHew, NPH NPOH3BOJICTBE OOAHEOEB 6e3 cOpPOCOB M OTTOKE
OPOCHTENBHBIX BOJl, YTO NPH XOPOWER OPraHM3alid NOJHBHOTO JeJja
MpH HelHENTHeH MoAHBHOH TeXHHKe (HalpuMmep, KalledbHOe OpoLIeHHe)
BNOJHC OCYIIECTBAMO, 4 TaKxe npH GeTOHHPOBAHHLIX KaHaaax, T. e,
npet Z, = 0, OPOCHTEALH VIO HOPMY A CeNbCKOXO3AHCTBERHOTO oA
MOAHO BEYHCAATL MO GopMyne

M=dg-|-E, .. (175)

B meanopaTHBHOR UpaKTHKe CVIWECTBYeT JABa BHAA I1I0JHBOB:
HpEANOCeBHOH 18 BereralHoHubid. Heaso NpeinoceBHHX NOJHBOEB
ABMAHCTCH CO3J1aHHC ONTHMAILHOIO YBAAMHEHHH [I0YBLI K MOMEHTY
GCXOACE H YKDEMJTeHUA KOPHEROH CHCTEMHl CE&ILCKOXO3AHCTBEHHBIX
KyaaTyp. Cpoky NpeinoceBHHIX NOAHBOB OlIPEIeNATCH B 3aBHCAMOCTH
OT MPHUATHX CpoKos nocesa. CpPOKH BereTalKOHHBIX TOJIHBOR EO
MHOTOM 3aBucaT o1 OHOJMOrHYecKux ocofeHHoCTeH COMbCKOX03AH-

1 [ sapucHmocTy o cuocofia noansa o gopyyae (175) creayer yunTuBaTh NOTCPH
BOAGT 14 HCOAPEHKE HPH NOMERE. JT0T BRI NoTeps OCOfeNe BeaHK NPH JOAICBaHHN.
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CTBeHHEBIX KyiabTyp. He pexoMmeniyeTcs, HanpHMep, Ha3HauaTb CPOKH
MoAHBa CBEKALl B a3y HHTCHCHBHOTO CAXAaPOHAKONJEHHA, B Hayalb-
Hble da3ul passNTHA KyKypyas (10 10-ro adcra), B ¢aspl IBETeHHA
pacreHuit u np.

Fue B Goabiuell ¢Tenesy CPoOKH NOAMBOB ONPEIEIRIOTCH XOAOM
rUAIPOMETCOPOJOIHYECKHX YCAOBHI W COCTOANHEM BOAHOrO Oanamca
KOPHEeOOHTAEMOTO €A0A HOYDH, HHTErpajhHOil XapAKTEPHCTHKOH KO-
TOPHIX ABJAKOTCA HEA0CTaTKH vononorpeliexns. [lostomy nocaci-
e H clAelyer MOJOMHTE B OCHOBY ONpENeJeHHs CPOXKOB MNOJHBA,
KOTOpbie NCO6X0AHMO KOPPEKTHPOBATE 110 (a3am PAsBHTHA PAaCTeHMR.

fad %]
120

Pue, 103. Hamchenne ray- /L 2
OHME AKTHBDOTO BAAr00GMCHE 80

(KopHeOSHTAeMOI 30HL]) B Me-

MCA Berevalmw, Cescprud
aska3, Pocroeckan olaacte
¥ wor INosoaxsd.

f — HoJocouwe KYAuTYpH, I —
CHXAPHAN CRCKNA W ApYChe MOp-
menaogel, & — KYKYPY¥3a, woa-
COMRETRHK 11 ARYCHe WHPOKOPAI-
e NPONALEINIKE KYARTYPH.

Faybunma

V= v v v il

Hopmu moanea, cornacno A. H. Koctaxony 11261, 3asscaT B uep-
BYH OMEPEib OT BOANO-(HIHYECKHX XapaKTepHCTHK, a TAKMXe OT Clo-
cob0B noJKrna (no Goposnam, no¥nenaHueM).

MakcHManhiafi BeJHMHHA HOPMSGL 1IOJHBA ONPEASTAETCH HCXOAH
H3 VCTAHOBJACHITHIX Bhille HPENeAOB ONTHMAILHONK BAAKHOCTH NOYDHI
(Bepxmnit — W, ,, HuxHWl — W, ,, BJ4MHOCTE DA3PHBA KalHA-
aspos W, , ., KOTOpas# pasHa npHMEPHO 0,6—0,8 W, .) no gopmyae

Mn=wku.n'_'whu.m (176)
roe

li?hu.nz_'m_f'whu,n' “??}

3neck S — nponewtilce colepmaline conell B KOpHeoGHTaeMOM /o€
noupsl /i; & —— jponycrHMas KOHUeHTpalMa NoYBeHHOro pacTeopa n Be-
copux nponentax (no A. H. KoctsxoBy, oHa usmerzerca o7 0,05
Ao 0,5% B 3aBHCHMOCTH OT XapakTepa cojel, BRAA DACTENHH H KAH-
MATHYECKHX vesaoBuil); @ — kosgduuuent, pasuwi 0,6—0,8.
Cay6uda jesTeabHOro ¢Jof KopHeoOGHTaeMoll 30HB /i pasiuYHLIX
CeLCKOXO3ARCTBENHEIX KYILTYP, AN KOTOPO# Onpelensercs Bram-
HOCTEH TMOMBEL 1 BHMHCJISETCR HOpM2 NOJHBA B 3aBHCHMOCTH OT (ashl
pPasBHTHA pPAcTeHHi ¥ XapakTepa MOYBO-TPYHTOB, OnpelenfdeTca 1o
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ofobimenuuym rpabpukam (puc. 103), nmocTpoernbM AAA CYLIMIHCTHEX
aouno-rpyHToB CepepHoro Kaepxasa u jora TloBoiambs.
AHaMOrMYHLIA rpadguk Obin paspaboran B. M. Anexceeseim u
H. B. lauunsuenko gasa IO0xuHoro Kasaxcrana |11]. Ovepuano, uto
I Ha4ane BereTauHOHAOro NMePHOLA MM Mept PA3BHTHY KOPHCBOH CH-
CTeMBl rAay0uHa fi, a clenoBaTenblio, u HopMa noauna M pospacraior,
a K Koluy, Mo Mepe crapelus
LdgmYy2a KOpHEBOH CHCTEMbl, HOpMA HO-
JEQD JIHBA yMeHbLIAETCH.
. B nNpoH3BOJACTBEITHEIX VC.I0-

J200

BHAX BeNHYHHA NOJHBHON HOpMLI
npy GOpo3AKOBOM cuocole mo-
Anea  Konebmerca ot 800
2400 pk- 600 m*ra po mMaxkcumaibHOTO ee
3naueHnd, BuHcaennore no gop-

2000
o TCABHOCTh MCHTONHBHEIX [epHO-
1600} — [OB MPEsAaraerc ONpejiensTh
HCXOAR H3 pacueTOB HEAOCTAT-
. KOB BOAOTOTPESIEHHA 3a KOpOT-

KOPpPEKTHPYETCA ¢ YUYETOM Cho-
Myne {176).
1200 /" KHe HHTepBa bl, ABAAIHXCH

. - coba noJKHBa; NpPH JCKACDAHHH
200l 2 . .| oma ne npesenuaer 600 m3/ra,
Cpokn NOSHMEOB H UPOAOIHH-

KOoMIAeKkcHoil  soAnoDanancoBof

H Puc, 104, Huterpaasuada xpupad gexaf-

: - - HIIX BeAWYHH HemocTarkos pojonoTped-
NeHHA OIAMOH (WEHHUL HA arposer-
cranlan «3nmopankus (Pocropekad o6-
Ly v Aacth, 1960 r.) B cxema onpereseHHA
Mad Hroks CPOKUB NTOJAHBA.

Anpens

XapaKkTepHCTHRO KopreoGutaemoro cioa noussl. [las sToro rpa-
$HKH X0Aa HelocTaTkop BojonorpeGnenus dg = [ (f) {cM. puc. 100)
nepecTpauBaioTC B WHTErpadbHbie KpuBne X de = f (f) (cm. pwue,
101 I wan puc. 102),

[IpuMep HHTErpaJLHON KpMBOR dr 03HMOH MUEHKIL B OYEHb CY-
xoii 1950 r. ua arpomercranuun 3umoBunkH (PocToBckas 06/acTb)
H CXEeMa ODpefeJeHHsl CPOKOB NMoAnpa 1o 5ToH KPMBOH NPHBOASITCA
Ha puc. 104.

CorJlacHo 9r1oMy PHCYHKY, JaTa nepBoro NodHea, HopMa KoToporo
puluticaeda mo dopmyae (176), onpepensiercd caeaylomumM o0pasoM.
Fla ocu opnuEaT OTKN2jbiBaeTcs nepeas HopMa noausa M, B xan-
HOM cayyae pasHas 600 m®/ra; sareM OT TOYKM HA HHTErpaJbHOR KpH-
sofi N dg = [ (), pasvoii 600 m®*/ra, omyckaerca nepneHiHKYAAp
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Ha ock abcunce, Ha KOTOPOH H OTCUNTHIBAETCS CPIHAA 1aTa NEpBOTO
no.AuBa (NOJAMBHOTO TMEpHOjA); B AAHHOM Ciy4ae OHA NPHXOAHTCH
na 16/V. AHanoruyHo onpeiensiercss cpejHfs 1aTa BTOPOro I[OJIHBA;
oka npuxoaurest Ha 29/V. Tpernit w veTBepTHIl NOJKBE HOPMAaMH
700 M%/ra npuwanch cooTpeTcTRerko Ha 6 u 15/VI. Ilarwmit (noches-
Hiil) nonue, ymenswensnui no 400 m%ra, nockonbKy HaualoCh Cospe-
panie o3umoll NuweHHus, nNpHuwenca na 19/VI.

Jns BA2mHBIX JeT HHTerpaiasHas KpHBas Hejl0CTaTKa BOAOMOTpe-
Onenus umeer Oonee NMOJOMMA BUA H YHCTO MOJAHBOD AHAJIOTHYHBIMU
HOpMaMH CODTBETCTBEHHO GVIET MCHBLIE (BCEr0 OJIHH-/1BA NOJHEAE).

[TonusHol pemuM MOMKHO paccuMTaTh R Ipyrdm crnocobom. Ilo
dopuayvae (176) Beuncaserca HopMa uepsoro noamsa. Jlara Havana
Nepsoro NOJAHBa H NPOACTHHTENbHOCTh MENKNOJAHBHEIX TNEPHONOB
T, onpelensiores no gopmyae, npeatoxkennoi B paborax [250,
254 :

Wiso—Whpo=E—X+Y,— K+ (178)

KoMnoHenTH T0T0 YPaBHEHHS ONpefesloTcA BhlIeoNUCAHRBIMIL
FKCIEPHUMCHTAABILIME HAW pacueTshiMu MeTogami. [lara nepsoro no-
JHBA HACTYNAET B TOT EeHb, KOI/la CYMMA UNeHoB npapoil yacti B ¢op-
vyde (178) okamercsa pabHol Wi HemEOro 0o/iblle HOPMHL NMOJHBE,
T. ©. JeBoH yacTi 3roro ypasnendd. lIpruem "Heducaenie CyMMDl wie-
HOB Npasofi YacTH HauulaeTcs ¢ jlaTsl Hayala DercraunoHHoro ne-
pHoaa. [To ToMy e NPpUHUKDY onpeieasioTcs IOPMa H jlaTa BTOPOTO
IOJIHBA H NPOAOMKHTETLHOCTD MENY NEPBLIM M [OCACAYIOINWMH MO-
AWBAMH, B TaK J0 KOHUA BCreTaukoHHoro nepiona. CyMMUpYs NOJHB-
Hible HOPMB 34 BeCh nNepHod BercTallii, rnoayyacM CCIOHHBIE OPOCH-
TCABHLIE HOPMBL AN KaMKAON CEJbCKOXO3AHCTBEHHON KYJBTYPH.
Cnenyer oTmeTuTs, 4TO 00a crnocoba onpeiensenns pexuMa OpoLue-
NHA JIaloT OJAYWHAKOBLIE PE3V.JIbTATEHL

B paGote (2541 paccmorpen rpadHuecKHii MeTol1 KOPPeKTHDPOBKH
cpoxos noiusa. CorJacHo 3TOMY METOMLY CTPOWTUA HOMOTpaMMA, rae
Ha OCH ODAHHAT oTKJanmBawTcd dyRRmAH [, (f) = Wiy, — Wi, o
Hf, () =E—X 4+Y,— K -+ 1 —Z,, avaocu abcuncc spema ¢
(puc. 105). Tlo noMorpamme Jierko onpeaeidaeTca npoicIKHTeIbHOCTL
MexnoausHoro nepuoja T, . Ilaf 9TOro K3 TOUKM nepecedesns KpH-
BeIX f, (£) ¥ f. (f} ofMyckaeTcst mepneHINKYAAP Ha ocbk abcuMce H
na Hel orcuuTBaeTca seanuuna T, . [lpuGasaas T, , K late OKou-
YaHHA NPesblAYIero NOJHBA HAW J0KAd (C KOTOPOH HHYAT Dacuer
T, o), NoJyYaeM JaTy odepeinorce noJHBa.

HeolxoluMo OTMETHTB, YTO METOj] ONpelefieHHs CPOKOB NOJHBA
N0 HHTErpaibHBM KpHBLIM HeJOCTATHOB Bo:donoTpebienna  GoJee
yioGen IJA COCTaBAEHHS MNJAHOBOIO PexHMd OpOlleHHs, KOTOpHIH
ACMONL3YETCST TPH TMPOEKTHPOBAHHH OPOCHTeNhHHIX cHcTem. [lsa
aApyrux: aHanuTugeckufl (popmyna 178) w rpadpuueckuil (cm. prc. 108)
vi100HE 1S KOPPEKTHPOBKH PCKHMA OPOMEHHSA B 1IPOH3BOJCTBEH-
HBeIX veaoshax. [lpenaaraevele MCTOAB! BHINOAHO OTAHYAKTCA OT APY-
rHX TeM, 910 O3B0 HIOT He TOABKO JMIpeJjeJATkE CPOK nNoJfHBRa, o H
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OllCHUBATE, KaKofl H3 3/eMeNnToR BOjHOro (ajakca 30HEL aspanuy
HeoOXO/HMO YCHANT: AR ocnaluth, 9ToH, HanpHMep, npH Heod-
XOAWMOCTH VYMEHBIWNKTL MIH YBeAHYHTL pPAacXojl TPYNTOBWX BOX
B 30HY a3paiH, KAW HHOUABTPAIHIO, YTO B KOBEYHOM HTOre NOMOTaeT
PeryHPOBATL BJAarooOMeH B s0He aspaiiui, APeLonpeeI AIoUMH npo-
yeccH 1aloauuBanuA H 3aCOAEHHHA , LOUR,

i (t)= Wane~ Whayg
1000 15 12 10 g [ 5

00

a8a0
700

500

300

G000
200
200

Tun L eymuu

Prc. 105. HoMorpamsa gas onpclenenus NPoJoIMHTCABHOCTY MEXNOoANE-
poro nepuofa Ty p W KOPPEXTHPOBKM CPOKCB NOJHRA Laf OPOCHTEALHBIX
cHerem Pocroseroft B Bodrorpanckod ofaacrelt m Ceseproro Kaexasa.

Jlas 3T0r0 NO HaMeYaeMOH NOpPMe NOMHBA ONPElensercs BeNHYHHA
NOMOJHENHA TPYHTOBEX BOM 3d cueT HHOUABTPALUHH HOJIHBHBIX BO
(MM} nmo dopmyre

I= WK“_WI!- o (l?g.}

rae W, Beiupcaferca no gopmyne (37).
JareMm OnpCARIAETCA NpHpAWEHHe YPOBHA TIpYUTOBHIX BOY 33
CUCT OMUAACMOI0 HMHOUABTPAUHOHIOIC NOTOKZ oT noanna AM,; o
i

AH, = 5= (180)

YpopeHb rpyHTOBBLIX BOA Moche nojusa H, oM BHYHCAAETCS 1O
dopMvae
H =H,— AH,. (181)

3Has TPOrHO3 YPOBHA TIPYHTOBRIX BOJA, MOMKHO NPCABHYHCAHTH
peanguny K W, CNEA0BAaTEIbHO, JIAMCTHTE NOIHBHYIO HOPMY, He J0-
NYCKAKLYIQ NONOJAHEHHS 3anacCcE H NMoLbeM VPOBHA TPYHTOBBHIX
BO.
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Kpome Tore, ¢ yueToMm NMpOruosa HIHALTPALROHHOTO NOTOKA W
VPOBHS IPYHTOBLIX BOJl 33JAETCSl PEXKUM paboThl ApeHamHoll  ¢H-
CTEMBI .

B zakaiouenne OTMeTHM, 4T0 npeillaraeMulil Tenaosoinobanauco-
BRI METOI MOXHG HCNOAL30BAThH 108 ABTOMATHIALNY DCTYAHPOBAHHA
BOTHONO PeKHMA KOpHeoCHTAEMOro CA0A H S0HBL a3paund.

[lo npennaraeMoii MeTOIHKe Ha OCHOBAHHE HHTErPaNbHBEIX KPHBBIX
HENOCTATKOR DojionorpebaeHia ObBUIH  onpeiefdenp! OPOCHTEAbHBIE
HOPMB! H PEIKHM OPOLICHUA 1Jifl BCeX OCHORHBIX CeNbCKOXOAHCTBEH-
nax xvaetvp Houckoit, Humuenonckoi, BepxHecanbckoH, Baraeg-
cko-Caukosckof i TellepaJopckoil OPOCHTENBHBX cHeTeM PocToBCKOR
w wra Boarorpanckoit o6nacti. B KauecTse npUMepa B NpHICHEHHH IV
NpUBEAEik 0POCHTEIBHLIE HOPMBL H YHCAO0 NOTHBOB 171 O3HMOH nue-
UL B KYKYpY3sl. TTpn sTom KoMnonerTh c6poca noas Mg and ynpao-
[LERIS DACYETOB 1IPHHATEL PABHBIMH HY.110. DHALTPAUHA 3 KaHAAOB
NPHHUMAAACh TIO JaHFbIM HENOCPelCTReHHBX HabJoleHHH.

Ha puc. 106 npeicraBiens! XPOHOJOTH4ECKRE TpAhUKH H3MEHe-
HHS [0 TONAM OPOCHTENLHEX HOPM {(e3 BJI4arosapfikoBbiX NOJKRBOB)
W YHCJIO TOAMBOE O3AMON NIUENHOLL B cPABHEHHH ¢ PeKOMeHAYCMBIMH
OOAMEJAMOBOAX030M OPOCHTEJBHEIMH HOPMAMH H YHCJOM TNOJMBOB H
IUPYMEHACMBIME B KOJIX03aX M COBX03ax A COCT4BJICHHA NA3HOB
BOAONOAh3CBAHHAS.

Asanus rpadhHxoB [HOKA3RBAET, 4TO OPCCHTE/IbHULIE HOPMEL IAA
O3HMBIX KYJLTYP HIMEHHIWTCA MO rojlaM B JHAYHTEALIEX Ipelejax.
[Tpu rayGuie zaleranna rPYHTOBHX Boj Goaee 3 M BeSHURHH OPO-
CHTeNbHBIX BOPM O3hMOH MineHuubl Hameusiorest ot 500 m%ra B Xo-
powo yeaaxHennom 1958 r. no 4100 w¥ra B sacymansom 1951 r.
KosdxbluAeT BapHaliK OpoCHTeIbHEY HopM paeen 0,39 npu cpen-
yem sHauvenuwu Hopmn 2640 m%/ra. KoanyecTBO DOMHBOB HIMEHAECTCA
ot onHoro Hefoabiworo (500 m3/ra) b 1958 r. no nary noausos B 1951 1.

B 7o e Bpems, coryacHo «[ paduky nNDHMEPUBLIX CPOKOB W HOPM
NOJAKRBA 1A NOAHBHBIX CCALXO3KYILTYD HA OpowaeMux semiax Po-
CTOBCKON obuacry, AwdkbepeEHUpOBAHHEIX © yueroM IAyOHH 3anera-
HHSl TIPYHTOBRIX BOM», YTBCPK/IEHHOMY PoctoBcKHM 0GJMENTHOBO/-
X030M, €MEroAHO PEKOMEHAVCITA NPOBOIHTL JIRA MNOJHEA NOpMAMH
no 800 m3/ra (opocuredisiian Hopma 1600 m*/ra), YxasauHas yopma
0Ka3ajack BHiUe AeficTBHTEARIION NOTPeGHocTH CeMRCKOX03d HCTBEH-
HBIX TIoJlell B Bone TodkKo B rpex cayuadax ua 20 jer (1952, 1958
¥ 1964), OTAMHABMINXCA BLHCOKOH  VBJZKHEHHOCILIO KOpHeoOH-
[4EMOTO C/IOA NMOUBHL. 13 3TH roasl TpeGoBalics TOABKO OIHH Hebosb-
IOH HOJAHE, TAK KaK Ha MPakTRKe 0Ka3a10Ch, 410 YPOM#aH Q3HMOH nie-
HHOB Ha OPOIIAeMbIX W Gorapiuix semaax Gmau MouTH OAWHAKOBEIME
U coctaparap 30—35 w/ra.

CreloBaTeILHO, NPH OCYILECTRAeHHH NOJHWBHOTO PEXHMA, PEKo-
serToBanoro [padHKoOM, B 9TH TOI Bed loaueuas soga (1600 m*/ra)
NoiNa Ha NonoJHCHHe TPYHTOBHX BOJ, TEK KiaK pacxol BJArH Hd
WenapeHne 6ul T (PAKTHYCCKH CKOMICHCHPOB2H aTMecfepnLIMH ocal-
Kan.
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B aacyuniHBRE roibl OPOCHTEIRIEIE HOPMBl H YHC/O0 DOJMBOB, pe-
KoMenoBaHHbE I'PadhnkoM, B ABa C AHINHMM PA3a HHIKE TeHCTBHTENb-
HOR noTpefHOCTH CeNLCKOX03ARCTREN LK NoJeli B OpocHTe bHOM BOTe,
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Puc. 108, OpocHTeIERNE HOPMEL I 9HCHO O HBOE OINMOHE MIIeHHIE (Ge3 ocernel BAa-
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YTO NPHBOAHT K PE3KOMY CHIMXEHHWIO vpomaen (p 3—4 pasa) Ha opo-
IABMLIX 3EMAAX H, CIeJ0BaTeJALHO, K NOTCPE CMBICIA Oprani3aiiHK
OPOLACMOTD 3CMISUSTH A, B nocnenuem Clyuae YpoxaH Ha ﬁﬂrape
H Ha OpolWlacMbIX 3JeMJHX OKaIRBAKITCH ONHNAKORD HH3IKHMH.
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[lps yayOeHe saneranusi rpynrosex soa 1,5—3,0 M Benuyunm
opocHTeNslBX HOpM uaMeraAtorest or 200 M%/ra B Xopoulo  yBJAaMHeR-
oM 1958 r. no 2800 m*'ra 8 sacywaupom 1951 r. Kosdduuuenr sa-
pHAlLUH OpPOCHTeNbHEIX HOopM pasen 0,01 npH cpeisem 3HaueHHu
nopae! 1380 m%/ra. KoanuecTso NoAHBOB K3MEHAETCS OT HYaa B 1958 r.
no tpex B 1951 r. B Ipadrike and Beex JIeT peKOMEHIYeTCs OPOCHTE/ Tb-
pan Hopma BOO m*ra c ofHUM MOJHBOM.

Ilpeavemorpennas TpapukoM Hopma B DATH ciayuasx w3 20 Jjer
0K43a74Ch BEIlLE PACCYHTAHHBIX OPOCHTEbHBIX HOPM, B OCTaJIbHHIE
rofll — HHxe. OueBBAHO, B NEPBOM CJY4Hae MOMKET HMCTh MECTO He-
Y3KHoe NOIOARCHEE TPYHTOBLIX BOJ 3a CYET NOJHBOB, & BO BTOPOM —
HeIOCTATOUNOE YBJAZMHEeHKe NMOYBLL H CBA3SAHHOE C 3THM CHHXEHHE
ypoma.

[Tpu ray6uue 3aneradua rpynTopux Bod I—2 m 3 20 aer B je-
CATH cAvVYarXx He TpefoBanoch OpOMEHHs, B TPpeX ciayuasx HaGuaw-
AAN0CH NEePeyBJaMHEHHEe NOYBEI B KopHeoOGHTaeMoM cJaoe., B ocranb-
HBIX TOASX OPOCHTEMLIBIC HOPME H3MEHANHCh OoT Hyaa ao 1000 m%/ra.
Kosdxpuunent BApKauH OpOCKHTeNbHLIX Hopwm pased 0,78 npn cpea-
HeM 3HauedHn nopuw * 477 m%ra. B I'paduke nas scex Jer pexo-
MeHIyeTca opocHTelsHad Hopma 600 m/ra.

[loasona HTOr BHIEUPHRBEIENHOMY AHAJIM3Y, MOMKHO OTMETHTH,
4TO JeHcTBYiOLHe B HACTOAulee BPEMA PEKOMEHAAUHH MO PexHMY
oponieHHs, B YacTHocTH B Pocrosckoil ofaactH, seceMa crabo yuyn-
TRIBAIOT BJAHsHMe ray0HHul sajerasus I'pyHTOBHX BOJN Ha BEJHUHHY
OpOCHTEbIIOR HOPMB! i UHeao noawses. Hanprmep, 18 03EMOA nule-
Kb 8 1961 r. va nonax ¢ rayO6uHoOU 3alIeraiMs TPYHTOBRIX BOJ
H > 3 M opocuTeabhas lopma pasBHAaach 3300 m®/ra, vpn H =
= 1,6+3,0 m —sopmMa 1800 wm%ra, npn H = 1+2 M — HopMa
600 M*ra, T. €. MHHHMAJbHAS BENHUHIA HOPMEL B O pa3 MCHbILE MaK-
cHMaabtioli. B To xe Bpema I'pajpuk peKOMEHAYET COOTBETCTBEHHO
1600, 800 u 600 m%/ra, T. e. MUHMMaJbHas BeMMUYKH2 NOPMbL.B 2,5
pasa MeHbLe MakCHMaJbHOM. -

Eeroipmie WSMEileHHS TrHIPOMETEOPOJOTHYECKHX YCJOBHI (ar-
MocthepHuIe OcaflKd, TeMIepaTypa BO3lyXd K Jp.) H BoiHoro Ganaunca
KOpHeoOUTAeMOro CAof MouBsl NPH [POSKTHPOBAHUH pewuMa NOJH-
BoB ['pabukoy He yunThiBaloTed. B CBA3H ¢ 3TUM MHTEPECHO PACCMO-
TPeTh, HACKOABKO haKTUYECKHIL PEKUM NOJIHBOB, IPHMEHAEMBIH B KOJ-
X03aX H COBX03aX, CCOTBETCTEYET NpelJaraeMuM OpocHTeJbHLIM HOp-
Mam {147].

IOng 370l uenu HUKe NPHBOAMTCA AHANH3 PEXUMA BJAMKHOCTH
NouBLl ¥ APYIHX THADOMETEOPOJOTHYeCKHX YCAOBHH B pPasnHuELe Mo
VBJAZMIEHHOCT TOIbl B 33aBHCHMOCTH OT (PaKTHUBCKOTO PEKHMA NO-
anBos. Hcenenopanus nposofnancs skeneauswel I'TM n JATTMO
Ha opoliaeMux noaax MHuxuenowckoli opocuTeNsHOH — CHCTeMBl

I Tlpn nogenere cpeaHedl peanunns! i Cy OPOCHTENBHOR HOPMBI OTPHUIATCABNEIE
SHANeHHH Dochefnel NPHHATH PABHBIMH HYJI0, BCHEACTBRC Wero cpepnec HaueHHe
HOPMB M OKa3anoch 3aBBIUENENEM, 8 Cp 2aHMKCHHEIM,
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P abnue-Bagonckuit # [loTanoBekHil  3epiOCOBXO3LI) B HEpHON
¢ 1957 no 1965 r.

Ha puc. 107 npencrasaen copMmemieniini rpaguk regpowsonaer,
OCAIKOB, NOJWBOB, YPOBHeldl TPYHTOBHX BOJ H OCHOBHEIX METeopo-
JIOTHYCCKXX 3aemenToB 3a ]957—1960 rr. Paccmarpupas sror rpa-
MK, MOKHO OTMETHTL, YTO BiazIOCTh NOUBL, CHOPMAPOBaBIANCA
B mepuoa cnerotasiua 1957 r. na noac, sanatoM Kykypysoil, va ray-
OGuHax cprnle 20 cM B KOHIE Maf coCTaBuia okoao 22%; p BepXHem
20-canTHMETPOBOM CJIO€ B KOWLE Masd M HAYA/e HIOHY B PC3V.LTATE
HHTEHCHBHOTO HCNAPCHHAA OHa YMHe He NpPeBhINadd DJIAKHOCTH 3a-
pafauuA. [lepbblft NOJKHE MAMAT B KOULE NepBOH JeKann HONa ¥ 3a-
koHyex 25/V1, xoTa 1o pacuery erc cICAORANO HAYATh €le B cepe-
JRHE BYOPOil [ieKaakl Mas, BCEro Ia (o€ MOoJano BOAL B CpeiieM
okoao 800 M%/ra. Iror NOSMB MANO CKAa3&JICA HA YRIAKHEHHH NOYRLI,
TaK KaK BBHAY #apKoi noroisl BAara cpaay e ucnapwaach. Bropoi,
fosee 3nAYHTCABHBI 110 0GBeMY, NMOAHB BMECTE ¢ OCAJAKAMH, BLiMaB-
IMMH BCJIE] 38 MOJARBOM, Oojlee 3aMeTHO CKa3aiCcs HA peXHMe VDJIakK-
HeRAHsA mouysul. BumecTe ¢ JomAeM OH NPHBET K NOBLILUEHHIO YPOBHA
rpyutoseix Boj na 30 cu. B xoHue vions BAaKHOCTLH NOMBHI BHOBL
cHH3HNacs Ao 12—13%, a B cepeuHe aBrycTa oHa II0YTH JOCTHIAA
BJAXHOCTH 3aBANAIMA PACTEHHH, UTO NPHBCIO K DE3KOMY CHHMKe-
HHID TEMOOB PasBUTHA PACTCHHH A GOPMHPOBANNH 38pHa H, K2K CJel-
ETBHE, K CHIKEHHIO YpoiKad, KOTopui coctagkn seero 18—20 w/ra.

310 YKa3BBAET H4 TO, W0 ABYX NOAHBOB OPH JAHHLIX TRIApOME-
TEOPOJIOTHYECKHX YCAOBHAX, KaK 970 BHAHO MO Pe3yALTATAM Dacuera
cornacHo KotopoMmy Ha nojne | TpeSoBancch Tpu-uyeTHpE NOJHBA),
COBEPILEHHO HETOCTATUUHO JUIA  MOJAVHENHA BHICOKOTO YpOmKas.
BuMecte ¢ 1eM BTOpofi noMHB HECKONBKO 34BLILEH MO HOPME M BCJiel
32 HUM BRINAJR OCAJKH, YTO NPHBENO K TIOBHILCHHIO ¥ POBHS TpyNTO-
BHIX BOJL.

B ocennuii nepuea no Mepe yMeHbwWweHHA ucnapeHus mHbuabrpa-
OHA OCAAKOB VBEeJHYMAACh, UTO MPHEENO K VDEIHUEHHID Bjarosa-
NacoB B BepXileM NOJYMETPOBOM CJ0e MOoYbhl, OJHOBPCMEHIO YCHIK-
JIOCH MOANHTHBaHKE KOpHEeODHTAEMOro /10 3a CUET IPYHTOBHIX BOJ,
2 B KoHuE Jexabpa Hauaa0Ch MOBLIIUEHHE YpODHS.

Jleto 1958 r. 010 ONTHMAJBIILIM [0 YEJAXHEHAI0. 3a BereTauuon-
Hbll nepHo) (ANpeib—aBryct) BLINAJNO cBuillle 247 MM oCajiKoBs, H
pacnpeaesenné KX Bo BpeMeRr Oulo paeHoMepHuiM. Hauasueecs
B JekaGpe 1957 r. ysrnamueHde NOYBH BCJAGACTEHE BRINAACHHA KHIKHX
OCAKOB H MOKPOIrD TAWIIEr0 CHETd IIPH OUE€Hb HH3KOM HCNAapeHHH
A POJIOJIKANOCE TaK:Ke B auBape ¥ despane 1958 r. B mapre Baamnocts
NOYBL BO BCEM CA0E [IPEBLIUANA NAKMMEHBWYID BJATOEMKOCTh, HTO
NPHRENAO K WHDHJILTPAILMH BNATH A0 YPOBHH FPYHTOBLIX BOJ ¥ K TIOAb-
eMy nocaefpnero. K ®oHuy cHerotasHuws, T. €. K CepelHHe anpens,
VPOBEHB FPYHTOBBIX BOjL Ha none 1 noansaca wa 200 cm, a na noae 11
Ha 150 cm.

Baaxuocte NOYEH B 30HE A3DaudH K STOMY BPEMEHH MOj BO3jel-
CTBHEM [OMJEH NO-NPeXHEMY NpepLIaNa HanMelbIYI0 BJaroeMKocThb.
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Onsaxo 8 nadane Mas 1o Mepe npexpaulenus fomxael, a Takxe nope-
WIeHHA TEMNEPATYPH H CHHXKEHMH BIAXHOCTH BO3LYXA BJIAMHOCTH
NOYBEI 3AMETHCO VMENBUIHJIACh, HO NOA  BO3ASHCTEHEM BRIMABIIMX
B Ha4aJI€e KIS W' B epBoH AeKale HIOJAA NPOICAKUTEAbHBIX B 00HAb-
HEIX OCAJKOB OHa OCTaBajnack B npegenax onrtumyma (22—23%)
BJ0TE A0 BTOPOH AeKafbl HIOJIA, HECMOTPH Hd DLICOKO® HCMapeHHe.
YpoBeHs TPYHTOBRX BOA B 3TO BPeMs MNPOLOJKAA 1IOCTENEHHO
CHHKATBCH, 4TO YHKAa3LBAeT Ha PACXG] CPVITOBHIX BOJM B SOHY
aspauHi.

K KOHIY MIONA BiIAMKHOCTL OYMBBEL HA 110aC | pesko CHH3HAACK 10
KPHTHUECKON B MPOJ0/AKaila OCTABATLCA B TAKOM NOJOMKEHHH A0 Bro-
poit [ONORHHELI OKTAGPH, T. €. RO CHMXEIUN TeMMNepaTypul BO34YyXa;
Ha noge [l B 5TOT nepuol BALKIOCTE NOYEL GEIA HCCKOMBKO BIJILC,
4en Ha noae |, Tem He MeHee BC DTopoOR JCKaie okTAGPA Ha 3TOM 10
Ol CIENaH NOAHE BHHOTPAHHKA, UTO NPHBCIO K NOBEINEHHID VPOBHA
PPYHTOBLIX BOJ.

B cepepuee noalpa Hauanoch pe3Koe YGeaHueHUe WHPHABTDAIHH
FUAKHX ocailros B bonee rayGokde cnod noyny, ocodendo pa noae 1],
rae 6ua cacnan noaue. CoraacHo BOAHOOGANANCOBHIM pacyeram, 11o-
JHBOB Ha ODOMX NOJfX, ocofeNno Ha BHHOTDALHWKE, Aenarb Jle cae-
HAOBANO.

HMurepecHo orMetith, uto BecHoRt 1958 r. B meproa cHerotasHus
H BRIMAACHHA J0MAell HMeJ0 MECTO Pe3Koe NOBLILeNnue YPOoBHeH rpyu-
ToBIIX BoA: Ha noae | na 2 v u 5a noje I wva 1,5 M. 10 ofbAcHAeTCA
OTCYTCTBHCM CTOKA TA/ABIX H JOXMAEBHIX BOX ¢ NOJEA H HHDHABTPAIHH

HX B TIOMRY.
Jere 1959 r. Opio 3acyulIHBEIM. BeceHH:as BIamnocTs NOYBBl

nocae CHeroTasHH I cocTaBHaa 22—25%. 3a BereranuoHHBR NEpHOj,
T. €. 3a NMepHOj ¢ ANpefs no asrycr, Bpfiano okeao 90 MM ocajkos,
npuyeM B Hadbolee OTBETCTREHHBIH NEpHOX BErctallyy 3epHOBbIX
(Malt — MIOJIB) OCAJIKHM NPAKTHYECKH OTCYTCTBOBAJH, 4TO MNPHBEO
K nepeculxaduwo nodsul. lloaomenue yconoMnaaock CYXOBEAMH,
HMEBIINMH MECTO B KOHUEe nepooil H Hauaje BTopoil Aexailsl HIOHH,
a4 Takwe B pioge. B pesyarrare 3epHOBHE KVvabTypH, B TOM YHCIE
KYKYPY3a, pa3sBHBaInch 3aMeljIenHo; mnab.iiofancchk noxearenie
AHCTBEE W yrHeTehde pacteuui. Tlonne KYKypy3w 6bi1 caeaan Aulib
B mocienxeit jexezae HioHH W3 pacuera okono 840 m%ra, xota no pac-
wery nodaus Tpefopaics B nayaae nond, [loaup GrL CHALHO pacTaRyT
BO BpeMeHH H npopowancs 12 ared. [onvuwnocen Tak, 4Tto ewe 1o ero
OKOHYAIlHY TOJHTHIE MEpibe YYACTKH YiKe [IepecoXai H RYyXIANHCH
B yosTOpHOM noaKBe, Boobule ator nondp 0w NpPOH3BEAEH CTHUTKOM
MO3AN0, KOrLa MHOTHE PAacTCHHA y#e OBUIH YTHeTeHbl H He CMOIVIH
nonpasutscsa. Bropofi moaus Kysypy3ssl no ofpeMy Gba TakuM e,
HO enle Gonee pacTANYTHIM BO BPeMEHH W TOMKE OKAaZAJMCA mMadosgher-
THBHLIM. Tem ne mMepee KaK NepBlLid, Tak K BTopofi NOAHBHL, CYAA N0
X0V VponHeH, nand npubABRY TPYHTOBLIX BOJ, XOTS 3Ta npubaBka
BbisBaHa B Oogbuiedl mepe puALTPALHCH B3 KananoB, 4eM NpoOCaAYH-
BAHHEM BOAL HA MOJAX A0 VPOBHA TPYHTOBLIX BOI.
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CorsiacHo pacuery, KYKypy3a HY»jaailach B TPex-ueTblpex noJau
HAX, HO MEHBIIHMH HOpMaMH H3-3a OJH30CTH YPOBUA IPYHTOBHIX
BOA..
Ypomail kykypyssi B 1959 r, cocrapasa 15—20 wira, 1. e. ue
npeswilnal ypoxana Ha Gorapueix semanx. Takum olpasoM, Henpa-
BHABHBIH pexuM nonpsa Ge3 ydyera TEKYIIHX THAPOMETe0poacriye-
CKHX YCJOBHR CBeJ UPAKTHUYECKH K HYMO 3(gexT OpoleHuHsA.

Beaeaerpne G6AH30CTH YPOBHA TPYHTOBWX BOJ BJIAKHOCTE NOUBHI
Ha poge 11 6Lida 3aHauWTensHo BHIIE, yeM Ha nose |, HO NOJHBE BR-
HOTpajiHKKa Bce-Taku TpeGopanHch. [loanBh, clenayvpe Ha noae il
B DosblUeH Mepe, yeM Ha noje |, obecneyuan nojiepmanne onTHManb-
HOTO YBJA&XHCIHA NOUBH HA MPOTHMEHUN BCETo NepHoaa BereTaumH
BHHOFPAJHUKA, R JHIIL B KONIE WIOHS H Hauaje MIONA OIMeYaIcH
efOCTATOK BJary B nouse. OMHAKO ¥ 3/1eCh NOANBLL ObINH PELKEMH, HO
GoABLIHMHE NOo o0BEMY, uTO He ofecnieyHBaso ONTHMAJBHOIO YBJax-
HeHus M cnocoGCTBOBAA0 NOBEIIEHHID YPOBHEH TFPYHTOBBIX BOM.

Jleto 1960 r. 6BUTO CPENHKM O YBAaMKHEHHIO: C anpeid no aerycr
HA HCCAEAYEMOM BOJHOGATAHCOBOM YUACTKE MO NAHHLIM Da3AHYHBIX
NOXIEMEDHBIX TIOCTOB BNaA0 oT 135 1o 159 MM ocanxos. Hanfionsinee
KOJHUECTBO JOMAEH BERNAJ0 B KOTLE Mas, B HIOHE W D i1epBoit gexaje
HIOJS; pacTipefesieHHe 0CallkoB BO BPEMeNy B 3TOT NepHoj Obuto pas-
IOMEPHBIM, OAHAKO CYMMH! BHINABIIKX OC4RKOB OBJIO Janeko Heao-
CTATOYHO [J5 TNOJAYYeHHH BHCOKOTO YpPOXas.

K aume 1960 r. nousa pepxHerg 30-canTHMETPOBOTO CHOA JIGCTHTIA
NOCTATOYHC BEHICOKOTO YBJAaXHeHHs, cocTapnsiomero 20-—30%, Bonee
rayGoxne cAoH nouBsl GeH chabo yeaaxuennpimu. B navane cie-
rotaspks (nMepBaf AeKala Mapra) YBJaxNeHHe nounsl Ha noJae [
yeesHunaock W Ha rayoune 60—80 em gocturao 20%; B AaabHedweM
BJAara npocauMpanack B Gojee TAaYGOKHe CJa0HM, HO HE [OCTHrala
ypoBHs FpYHTOBHIX BoA. B Korne mapra — navaie anpena B CBA3M
¢ NOBBILEHHEM TEMNepaTypsl BO3JYXa HauyaloCh HHTEHCHBHOE Mena-
peHHe, CHH3HBWIEE cofiepxanEe Biarg B BepxHem 30—40-cantu-
MeTpoBoM caoe noussl a0 20—22%.

B Goaee rayGOKHX CJA0RX B 3TOT NEpHON MNPOACTHMATIOCE Mel-
JeITHOe NMPOABHKEHHe BNAarH BHHS.

B xonne Mas BayaJoch WHTEHCHBHOE HCCYIUEHHe NOYBH; B BEpX-
mem 30-CAHTHMETPOBOM CJIOE BJIANNHOCTH CHW3HAach fo 15—16%,
B CBA3Y ¢ geM Oma caeaan moaup Hopmoit 720 m¥ra. [lonneHbe BOAL
GHETPO MPOCOMMANCH B IayObh MOUBH H UEPe3 HECKOJLKO AHEH :10-
CTHFAM YPOBHA TPVHTOBHIX BOJ, MOBLICHG ero Ha 4—b6 com.

Bojee MOIHOE NOBBLILEHHE YPOBHSA TPYITOBHX BOjJ HA noae |
HayaJoch B Cepeiie BTOpOH Jexajm Mas, KOorja Obui BKIIOYEH
B paGory pacnpegeantens O-X-2.

Boapmie nonuBoB Ha 3TOM NOJE He MMPOH3BO/AHJIOCL, XOTA B 5TOM
§bina sBHAas HeoGXOMHMOCTb, TAK KAK YIKE Uepe3 HECKOJbKO AHEN
nocie nepsoro NoJEBa, T. €. B Hayajae BTOPOAl ACKaiLl HioHf ((asul
POPMHPOBAHHS W COSPEBAHMSI 3€plia), BJAKHOCTE LOMBB B KOpHE-
O0HTaeMoM CJI0e CTala HHMe KpuTHYeckoR (cuHanaack jo 14—15%),
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YTO NPHBEJAO K CHuxeHwlo ypoxas. CormacHo pacyery, Ha noae |
CJIEIOEANG CACAATh TPH BEreTauHOHNHEX NONHBA.

Ha Busorpagsom noJe B DPe3yabTaTe YBJAAKHEHMS OT OCAJKOB
H KanuAJfpHOTO TMOANHTLIBAHHA NOYBE OT YPOBHA TPYHTOBLIX BOX
BJAXKHOCTE METPOBOTO ¢/IOS NOYBO-IPYHTOR BOJOTH A0 BTOPOH J€KaIbl
nioas npepsimana 25% cyxoft HageckH, uTo GAHIKO K ONTHMAIRHOMY
suavennio. T103ToMy noans wopmoit oxomno 800 m¥/ra awb YacTHYHO
GblT H3PACKONOBAH HA YBJapuewde noussl; OOAbIAN YACTh MOJUB-
HBIX BOA NPOCOuYMAack BrayGe M nonuwia Ha 1ONOJHEHHe 3anacos
FPYHTOBRIX BOJ, BRI3BAB NMOALEM HX YPOBIA B PHLE MECT Ha 100 ¢,

B cepeaune Wioas HACTYMHAO PESKOE NOBLILIEHHE HHTCHCHBHOCTH
CONNEUHOHR pafuanuy, TeMUepaTypsl H JeHIIHTA BAAKIOCTH BO3-
AyXa, BLsBaBlee CHABROE MCCYLIenKe n0YBLl. B BepXneM caove 1ouBhl
BJAMHOCTL CHH3HAach Jo 5—I10%, BenejCTBHE YEro Pe3Ko COKparH-
J0Ch BOAONOTpeOsenHe BHHOrpaiHUKa, 970 TNPHBEAO K 3a8MEVICHHIO
DASBHTHS MJOL0B K CHWMEHUIO YPOXKan. BunaBuiie B aBrycre 0CaikH
NPAKTHYECKH HE WAMEHHJH BAaxHOCTH NOYBEL, H A0 MOMeHTa cbopa
ypoas NHTAHWE PacTeHHA Baarod OO HELOCTATOUHEIM H OCYLUe-
CTRAAJOCH JHUEL 38 CHeT HHMKIIHX CJ0EB NOYBHL.

B pTore MOMKHO CK33aTh, YUTO MaHCKOro MojHBAa OKa3anochb coBep-
MICHHO MEJoCTATOYHO JAA ofeceyeHns BICOKOTO YPOMKana BHHOrpala
M B TO e BPEMA OH TIPHBEJ K PE3KOMY TOALEMY YPOBHEH I'PYHTOBBIX
BOA. ITO YKA3HBAeT Ha TO, 4TO TPH HErJAyOOKOM 3a7eraHkH YPOBHA
[PYHTOBBIX BOJL [IOAHBHE CICAVET TNPOHIBOMHTH Hacro, HO MANbiMH
IIOPMAMH.

Takum 06pa3oM, BEACHHIOCE, YTO 112 NPAKTHKE MOJUBHON PeKHM
HABNAYAETCH W OCYLIECTRIACTCA 063 KAKOro-nuio yuera cnokHBIeHCs
FHIPOMETEOPOJIOrHYECKOH OBCTAHOBKH, & TAKHe COCTOARHA BOJAHOIO
GaaaHca M YBJAA:KHEHHA 30HB aspauud. B 3acynliHBBRE FOAB LaeTCA
NEIOCTATOUNoe KOJAKUYeCTBO MOAWBOB, & CPOKH HX HE COraacylorcs
¢ COCTORHHEM TIOTOABI M YBJAXKHEHMEM IO4BEl B KOpHeoOHTaeMoM
CJ0€, YT0 NPHBOAKT K PE3KOMY CHHKEHHIO YPOKACE H, CJEA0BATEAbLHO,
1e1aeT HOJHBHOE 3eMaeae He Manos(pdexTHBHEM. Bo BaaxHBEe rofsl
1AI0TCA HIJARIDHHE NHOJHEBI, MPHBOLALLHE K NOMNCIAIEHHID I'PYHTOBLIX
BOL M, KaK CJHEICTEHE, K TMEPeYBIaKHeHHI0 nousk. [oBOJBHO 4aCTHI
cAy4aH NOTIONHEEHA FPYHTOBRIX BOA H B 3aCYULTHBBIE TOLb, YTO Bhi-
ABAHO OO0LBIYHO 3ABBILCHHEM MNOJHBHLIX HODPM.

Mugmaprpaiis ¥3 Kanaion HBIAETCA OIHHM H3 OCHOBHEIX HCTOU-
HIKOB MOMOJHEHHs TPYNTOBLIX BOJ; STOMY criocofeTeyer Gea Halo0-
HOCTH AJHTeILHoe npelnBaHHE BOALI B KaHamdax,

Bo HabemaHue 3TOTO NJAHE BOLONOJABIOBAHHS HEOOXOIHMO CO-
CTaBJATh CTPOTO B COOTBETCTBHH C NPHHATLIM NOJHBHLIM DEXHMOM,
KOTOPHIT B CROI OYepeilh, KaK ViKe YNOMHHAJOCh, JMOMKEH B NOJHOH
MEPE BHTCKATh M3 CAvmHBLIEHCH THIPOMETE0POACTHYECKOH obCTa-
NOBKH H COCTOSHHA BofHOro HajaHca 30HB aspaluH,

Kpowme roro, B paflopax co c1aGoOTTOYHEIME IPYHTaMK (HalpaMeEp,
HuiieoHCK4s OPOCHTEAbHAA CHCTEMa) W ¢ BRICOKOH HHPHALTPa-
HIOHKON Croco0HOCTBI0 MOUBO-TPYHTOB MO REpTHKANW, TNE O0OLYHO
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HMEOT MECTC OTHOCHTENLHC BBHICOKHC NOTCPH BOAL H3 KAHAI0B, 10CTH-
rawowue 30—40% obwero o6beMa noaanoil Boiwl, pacnpelenuTeb-
HL¢ KaHalbl, OYEBHAHO, HeOOXOIHMO CTPOUTh W3 OTOHHHX JIOTKOB.
B npoTHpHOM ¢cay4ae faxe 11PH ONTHMa/JAbHOM PEMHME CPOLICHHA MO-
HET HMETb MECTO TOALEM YPOBHCH rpyHTOBWX BOA, 3a00aduHnBanie M
BTOPHMHOC 34CONEHUE MOYBO-TPYNTOB, OCOGEHHO HAa NPHNOAMEHHBIX
MACCHBAX OPOWIEHHd, Tle ApeHs BBHAY chnaboli ropH3onTasLHOH oT-
TOUHOCTH NOYBO-TPVHTOB palotaor ofhuHO ne 3gubekTHEHO.

HepanuonaabHee pexuMbl NOJAHBOR NOJER B KOAX03aX U COBX03aX
ABNRAIOTCA OCHOBHOH NPUUATION CHCTEMATHYeCKOro  HecKoNTpoNLHOro
noAnemMa yponHeifl TPYHTOBWX BOA H noABJAeHHsn Bce (OALMWKX nJo-
Wajcii nepeysnaxueHHblX 3¢Menb, rjie nadogaercs pe3xKoe CHHKe-
mve vpowaes. [lanpumep, nma Humnenonckofi u Baraescko-Caakos-
ckOfl opocuTeLHLIX cacTeMax yake 40% uppHraunoniio noAroToBJieH-
HBIX 3€MEJL HMeT KPHTHYEeCKHE riayOuHBl 3alerakus TPYyHTOBBIX
Boj. Cpeauwss rayGmrHa Ao ypoBHS TFPYHTOBBIX Boil na Huxeegou-
CKOM opocHTENLIOH CHCTEME 34 PoceMb JIeT IKCMAYATAUHHW YMeHb-
wHiack ¢ 6,08 m 8 1951 r. g0 2,21 M B 1958 r. B nocaeayoluue roau
ray6una konebaaacsh oxono 2,0 M, ymMenbluasch Ha OTA€JbHBIX 3HA-
YUTeABHBX Maccnsax Ao 1,0—0,5 M, 4TO NpPHRENO K BO3HHKHOBEHHIO
346CHL OYaron BTOPHYHOTO 3aCONeHHs W 3albonayusanka. Bmecre ¢ Tem
HEAOAA4a NOAHBHBLX BOM, OCOGCHHO Ha MOAAX ¢ IMYOOKHM 3aneraHuem
FPYHNTOBRIX BOJ, B 34CYULIHBLE FoAll NMPUBOAMT K DE3KOMY CHHMNe-
HHIO Vpomaen. Ouenngno, Tpefyercs KOpeHHOe y.avuluenHe nojHp-
HbiX PeMHMOB KaK Ha CTadH)l WX NPOSKTHPOBAHMA, TaK W Ha CTaLHM
NPHMEHEHHS B KOJX034X H COBXO3aX.

Caelyer 3aMCTHTh, YTO MoJyYennue TenloBoiHO6AN2HCOBHIM Me-
TOLOM OPOCHTE/LHBIE HOPMBI HOANEKAT MEJHOPATHBHOH KOPDPEKTH-
POBKE B 34BHCHMOCTH OT cnocofa nojayl BOJAL Ha CeNbCKOX03AHCTBEeN-
HBIC MMONS, T. €. JAOWACBAHHS, Hanycka, no Gopo3jam H T. n. 3ror
BONPOC B HacTofnlell pafoTe COenHaJbHO Je PacCMaTpHBAETCH.
OrMeTs¥M AuUIb, Y10 HA CCHOBAHMH SKCNEPHMEHTAJNBHBIX JaHHBIX
113, 271], nmoavyYeHHBIX Ha DPa3THYHBIX TOYBO-TPYHTAX METOJaMH
JOWACBAHHA H YAa7THBA CMJOLIHBIM CJA0EM 3JEMeHTAPHLIX FJ0LLAI0K,
YCTAHOBARINO, UTO MHIIHMAILIAA CKOPOCTh HE(OHALTPALMNH NPH JOMe-
BAHHH Ry, BCErJia MEHbIUE CKOPOCTH NMPH CHJOWHOM 3aJ0HBE Rypy.

Koapdmuuent & BepamaiollHil OTHOWEHHe MEWAYV 3THMH BeJH-

%
WK HAMH (E . ‘) 451 CYrAMHKOB paBeH eAMBEHUe ', ans

ke

MET
oGLIKoBeRKEBIX YepuosdemoB — 0.5, a9 cyneced W pPHIXJuX NOUB,
BCTpeYalomAxcyd B TanspBerax, B NofiMax M Ha NEpBIX Teppacax
A0anH — 0,23 u ana cTpykrypHOro uepxosema —— 0,09.
Hamerenus storo I{GG{IIPHIIHEIH'E Ha PadJdHUYHLIX 1O MEXdAallHte-
CKOMY COCTaBY W BOJUO-DHUINYECKHM CBOMCTBAM NMOYBAX M NMpH pas-
AHYHBIX cnocofax opolleHHs oOO0LHCHAIOTCH pas3/HYHOH peakunHeH

I Caefirep [309 ] 218 paspuixAesHoro chof NerkocyrHNRCTON NoYns Takke nmo-
JAYYUHA § PaBHBIM CHHHMUC,
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BUPXHETO GJOA NOYBLI HA VCAOBHA HAUOPHOH (HAanYCK) B Henanop-
Hoil (Roxacsaune) undpasrpanks. B 4acTHOCTH, UPH HCKYCCTBeH-
HOM NOMNEBAHUH, KdK H NOpPH CCTECTBEHIIOM JOXAE, NPOHCXOIHT
VILIOTHEITHE M SadJieHHe BepXHero cj0cf NOYBHL (0[] BO3AefcTBHEM
IHHAMHYECKOI'O yiaapa Kauelb A0MAF N0 NMOBEPXHOCTH [OYBH, 4TO
HPHBOAHT K CHHMEHHIO CKOPOCTH HHBPHALTPAUHH, OpHueM 1J8 Jer-
KHX noue 3xpckr 5TOrO HBJICHHA YCHIHBAETCH.

CylwecTBeHHY1I0 podb B yBenuyellny HudHIbTpAUHU TIPH 1i0JIHBE
HANYCKOM HIPAaeT Takmke NOMOJUHTEILHBIA Hanop, co3paBaemulil no-
CTOAHHBM cloeM noaw. Aasa wora ETC, rae npcoGaaadir cyrJAHHHCTRE
noysesl, Ros(upyniedt E pased einitnue, NosTOMY MNOJYUEHHHE HAMH
HOPMBEI MOTYT OBITh NpHHATHL 63 NONpaBox.

[Ipr xaneAsHOM OpOIEeHHH TNOJHBHOR peMHM, onpereaernsii
TeNAoBoALCOAJAHCOREIM  METO/IOM, MOMHO IIPHHUMATE TAKMKE bes
NONPABOK.

6.5. Opocumensrple HOPMBE T PENCUM OPOULERUR
puca

Aasa cnpeaeaenua OpocHTETbHEX HOPM pHCa, B TOM 4NCi€ H pac-
X044 OPOCHTeNBHBIX BOA HA 3aTOILTeHHe YeKoB Ha PHCOBLIX Noaax, o6o-
PYACBABHEIX HHKCHEDILIME COOPYHEIHAMH (ipeHan, BOJLOOTBOgMIHE
KaHalbi, KOMNEKTOPE), MOMHO [ONL30BATLCH TeMH e dopMyIaMmi,
q4TO W NPH HEPHOMAHYECKHX DOAWBaX € J00ABASIIHEM B HHX KOMNOHENTa
."l'f] — pacxola OPOCHTCABHLIX BOJd Ha [lepBOHavalbHOE 3ATOMJICHHC
yekoe. [lepenuiuesm ypasucaue (175,) B caeaywuieM Bhjge:

M=dg—2Z,+E, .~ M, + M,,. (175;)

B 3asucuMocTH OT cTeéneHH oGROJHEHHOCTH 30HLI 23PAUMH HA pPH-
COBRIX MOASX MOMHO BLIAEAUTE TPH cavuad: 1) rpyHTOBBE BOIAKW 3a-
Jeraior Ha rayvbuHe Gonee 3 M, 4TO MMEET MECTO IIPHM [IEPHOAHYECKHX
noaHBax; 2) rpYHTODLIE BOJALI 3dj€ralor Ha ray0usEe meHee 3 M, HTO
abAIaeTCA NPH MePHOAHHSCKHX NOAHBAX H B HAYaaLHBIX (asax
PasBHTHA pPHLA, & TAKKE NIPH CYIIKE noaedi nocje 3aTolesnn; 3) 30Ha
A3DAUHH TIOJTIOCTLIY 3aTOoIlJEeHA.

Ilpn 3roM BO BTOpOM cayuyae, T. C. lIPH HErayOOKOM 3aferauiH
FPYHIOBHIX BOJ, KPOME PacCMOTPEHHBLIX BHIUC METOIO0B OlipejJleseHHA
KOMIIOHEHTOB Baarcofmesna B (popmyae (158) a1 nenocraTtka BOLOMNOT-
petaenus dg n, B wactnoctn, K, nenecoofpasno npHMCHATE U APYrof
¥Th, a UMEHIO, OPH OTCYTCTEMH BOLOODOMEHA C NHMKEeNeMalHMH
rEAPOreOVIOrHYECKEMH nsiactami BeaHunksl [—K MmoxHO onpeje-
JATe no gopmyae -

S T, - (182)

B Tpethem cayyae (NpH NOJHOM 38TONJACHHK 30HKE a3D2LUH U NpH
NAMHYHH /105 BOAK Ha HOBepxHocTH noax M,) BraroobMes CBOJNRTCH
K OIHOCTOpOHHEMY dnravrpaunoinoMy noToky, Toraa paslHocThb
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pocxoasiero K H uucxoisuwero [ [OTOKOB paBHA HHTEHCHBHOCTH
duasTpaunn Z'":
K—I=2Z'=Y, ,—Y,. (183)

Kposme Toro, BeqHuHWHa TPYHTOBOTO CTOKa Ha PHCOBHIX NOJNX
BBHAY HAMTHUHsA APEHAXKHOH M KOMIEKTOPHOH CEeTH, KYAA 9aCTHHHO
CTeKalT TPYHTOBLIE BOIH, KCJHTCR HA jiBe HacTH — TPYHTOBBHIA CTOK
Ha OKPY:KAKOLYID TEPPHTOPHIO Y , H TPYHTOBWI CTOX B JpeHM H
KOJMEeKToOpH ¥y, 5!

Yr= YL ﬂ+. TIIIrl‘- a* ':.] 84}

Caegver 3aMeTWTb, 4YTO TMPH ONpeieJeHHH OPOCHTEIbHBIX HOPM
AJA pHCa KOMNOHEHT M g B BHILENDHBEACHHLIX (OPMYJAaX rNpeicTas-
jaser cfpoc BOJAB H3 YEKOB H PHCOBOT CHCTEMBL B UEJIOM V1A NPOCYLIKK
noaeli ¥ OTTOK ODOCHTENLHON BOAL C YEKOB IAA MOMACPXaliHA npo-
TOYHOCTH.

C yuetroM H3nomennoro ¢opMyay AnA pacuera OPOCHTEbIOH
HOpMEL AaA puca npr Y, . = 0 gas pexuma 3aTONJACHHN MOMHO
sanKcarh B BHe

M= Enn_'-x g {Fr.n + Fr. .n]__zl.'l =+ Eu.x -+ MS T Mcﬁ 5 Mlmf

185}
rae M., — pacxoi BOAH Ha MNPOTOYHOCTD. {

[IpH BHIMHC/A€IIHH OPOCHTEABHLIX HOPM A7 UeJ0H OPOCHTENbHOH
CHCTEMBI B NDHBEICHHBIE PACYETHBIE YPABHEHHSA BKJIOYAIOTCA CIie
1Ba 3JEMEHTA: NOTepH Ha PUIbTPANKIO H HCTIAPEHHE ¢ BOLEON nosepx-
HOCTH B Mal'HCTpaJbHBIX Kanajiax.

J115 onpesenedns OPOCHTENbHEBIX HOPM 1O NPHBEIEHHEM (POPMY.1aM
Heo6X0AHMMO 3HATh PallHOHAJBHREE BeJHYMHB! KOMIIOHEHTOB OTTOK# H
cGpoca OpPOCHTEABHHIX BOA. CxOABKO-HUOYLb HAYYHO OGOCHOBAHHBIX
pekoMeliallufl mo STOMY BOTIPOCY B JIHTEPATYPE HE HMEETCsH, NMO3TOMY
pesecoofpasio npuberHyTh K aHaJW3Y OIBTHBIX JAHHBIX, NOJTYHEH-
HHIX B peajJibHuIX YCAOBHHX A PHCOBHX mofeil.

TpyaHOCT, OHAKO, 3aKJIOMAETcs B TOM, WT0 Ha NPaKTHKE yno-
MAHYTLIE ABA KOMIIOHEHTa — c6poc M OTTOK (rounee, cOpoC OPOCH-
TeJBHBIX BOJA NP NPOCYLIKE noseil M OTTOK BOJA ¢ YEKOB MpE NOA-
AEPKAHUA [IPOTOYHOCTH BOALI), 8 TAKIKE OTTOK TPYHTOBHIX ROMA € MO-
nefi B APEHY, H3MEpPRIOTCA BCE BMECTEe T'HIPOMETDHYECKHM METONAOM
B 3aMBIKAIOLIEM CTBOpPE W pasjiejciue WX HHCTPYMEHTAAbHEIM MYTEM
HEMOCPEACTBEHHO B JI2aHHOM CTBOPE 1IPAKTHYECKH  HEBOSMOXKHO.
Moxno JHIUL NpHGIIKEHHO ONEHHTbL HX COOTHOLIEHHS TYTEM pac-
yera BOJHOro GajnaHnca B UeoM 118 CeAbCKeX038ACTEEHHOTO MOAs HIH
MACCHBA MPH HAJAWYHH H3MEPEHHH [PYFHX KOMMOHEHTOB.

Takue HCCACAOBAHMA, KaK Y¥e VIOMHHANOCH, NMPOBOAHMHCL Ha
HopocankopckoM pHcoBoM Maccupe ¢ 1958 r. PesyasTaThl HCCAE10BA-
HMil # pacuyeThl BONHOro 6aTaHCa NOKA3LIBAIOT, YTO C YEKOB CYMMapHbIA
o6sem orroka M., copoca M ¢ ¥ CTOKA IPYHTOBLIX BOlL B ApPeRY Y g
pa HopocaaxoBcKOM PHCOBOM MAacCHBC B IIEJ10OM COCTaBJARET OKOJO
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2800 m%ra 3a nexany, T. €. 50—70% ofrema nNoJaHHLIX HA MACCHB
OpOCHTENLHEX BOA. OCTalbHaf UACTh OPOCHTEIbHEIX BOA MOLLTA Ha
Henapeie W TPYHTOBHIT OTTOK 3a npelens macchBa. Bmecte ¢ TeM
OTTOK ODOCHTENbHBIX BOL € ueKoB, o0eclleuHBaIOHI MPOTOYHOCTH
ponb B uexe, cocTapaser B cpennem 600—1000 m®/ra 3a aekany, uan
oroqo 20% o6beMa NOTABNLIX Ha YeK OPOCHTeNbHBIX BOA; OKOMO
5004 saTpadeHo Ha HcuapeHue H OKONO 5—7%— 1a QUILTPAUHIO.
TakuM o0pa30M, PACXO] OPOCHTENLHLIX BOI HA Henaperine, npotou-
HOCTBH BOJALI B 4€Kax ¥ puaLTpankio B TPYHT COCTABJAAET B CPENHEM
nopsiaka 50—55% obmero ob6tema noJaHHEX HA MAacCHB OPOCHTCIL-
wmx poa. OcranbHue 45—50% opocuTennEmx Boj GecnonesHo cOpa-
CHIBAIOTCH B BOJAONPHEMHHEK. JTO siIBASCTCA TAaBHOH NPHYHHOH TOrO,
UTO HA4 NPAKTHKE NPUMEHFAIT CHABHO 3aBHINEHNBE OPOCHTENbHEE
HOPMBI IPOTHB AeHCTBHTENbHOMN 1HOTPeGHOCTH PUCOBLIX TOJEH B BOAC
[45, &8, 270].

Ha 0CHOBAHWE BHUNEHIJNOMEHHOTO, & TaKXe YUYHTHIBAR HME0-
MMHCH ONBIT SKCIJYATALHH OPOCHTENLHEX CHCTEM, BEIMYMHHY OTTOKA
¢ qeKOB B CPENHEM 33 Ce30H (He CYMTas HAUANbHLIX W KOHEUHBIX (a3
Du3BUTHA PACTERHR) MOKHO IDHHATL pasHOH okoao B0—100 M¥/cyTKH
¢ 1 ra, nporus 300 M*cyTEr ¢ 1 ra, DpHMEHHIOUIEHCA Ha NpaKTHKe
B HACTOfAIEE BpeM:.

MiHpuILTPANAA, COTJACHO SKCMCPHMEHTATLHEIM JA@HKBIM, TPH-
HuMaeTcH pasnoft | mm/cyTEN.

PaccMoTpuM NPHMEDH PACcUeTa OPOCHTEILHEIX HOPM. B Taba. 58
MpelCTARACHE CPEJHHE MHOTOJETHHE Be/IHYHHBI OPOCHTEJIBILIX HOPM
LJA PHCA 38 BeCh BEIETANMOHHHN MEpHOod AJA OTASNBHLIX NYIKTOB
ora PCOCP, noacuntannsie no gopMmyae (185). B pacuerax ucnojb-
2pBAHSL HELOCTATKH Bojonorpebaenus (Taba. 59). Bemudunbl HHOHID-

Ta6arpma 58

Cpeaiife MHOTOACTHNE BOAHIWHL CC3OMHWX HENOCTATKOR BORonorpebncHuN,
00beMOBR OTTOKA ¥ cOpoca OPOCHTEABHBIX BOA H OPOCHTEILHLIX HOPM

nAA pHCa
Cpognud MHOTGAET- [Mpe1 A TEHE BOJIH-
HARN DEJITHUHHEA % :-!HHh:l FRTRT R ':. o
TvaxT ::T.::npgggiﬁﬁ:aﬂ;ﬂm I'_ﬁﬁ&r ﬂ_-f.-l_ H:{Iu :nmm.rlﬁ,
E—R~Zy | el | e
I Eq x + M, ul':'-.."lga
KoncTasTHROBER T250 3500 15 790
KoTeAbHHEOBO 7200 B500 15 800
SHMOBHHKH T340 8500 15 840
Tuuaoe 7420 Ba00 15 920
Aparup TGTO /700 16 041
Mecyanui 8700 9000 17 133
CTenHan ; 0130 G000 18 062
Boarorpag 7300 2500 15 800
AcTpaxadn G200 5200 18 400
‘KpacHonap G200 G000 15 200
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Tabauua 59

HepocTaThl BoponoTpelienns puca, Kosdduuuenrs papuainmn g
W CpeAHNE KBANPATHUECKHC OTKAOHCHHA O

CpoaHeMun-
_ wasenns 8 o o it o
n!"“l'l.'l' "'rE [v_-.\”l!:' rI;-
B e A R A S T e
KoNCTAHTRHOBKA 720 |7290| 0,13 |820 m’inl 918| 867| 830/802(736 ﬁm'sgusﬁa
SUMOBHHKH 734 17040 | 0,15 [B40|100 1] 916] 867| 344|816]742|616{5801530
Jlnnnoe 742 | 7420 | 0,15 |830]1008| 940| 884] 853,:818(750|616|580{542
Mecy il 70 (8700 | 0,10 |870{104¢| 975| 950! 913|888/8G1{740|714/579
Aparwp 767 | 7670 | 0,14 [885]1001| 920| 882| 844|836(7601614]5831537
Crenuas 913 {9130/ 0,10 |913{1170]1080 mamlmnagsauﬂiaﬂ 786(758

TpalHy U3 KAHAJO0B H HCMAPCHHA C BOJAHOMH NOBEPXHOCTH (B KaHanax)
B IIEPecyeTe HA TIOWALL OPOIIAeMBIX NoJel COCTaBHIIH 0KoAo 1,5 MM,
3aTpaThl OPOCKTEAbLHEX NOJ Ha CO3AHHE CJOA 3aTOMJICHHS NPHHATHE
pasii 100 Mu; caoft eOpoca BOALL B KOHUC BETETAIIHORROrO NEpHoaa
6L 85 MM, BeauuuHa npoTOYHOCIH B3ATA N0 BLILCMPHREACHHEBIM AAT-
HBIM,

Kaxk cmeayer u3 T1aGa. 58, BeHUHHA OPOCHTEJALHOH HOPMBL AAf
nyuktos Boarorpaa, KoTensHuKoRo, SHMOBIHKH, Capna coctasaser
okoao 15 800 m%ra, ana Gonee WxHLIX NyHKToB (AcTpaxans, Cre-
Hasn) ona gocturaer 18 400 m¥ra. B npearopubix paioRax (Kpacnogap)
ga cyer GoJjee BAANKHOTO KJIHMATa OPOCHTCABIIAY HOpMa CHHKaercs
o 15200 wm¥%ra.

[To aanHbiM H3mepeHHi Na HopocalKoBCKOM OpPOCHTE/LHOM Mac-
CHBEE, ‘a Takxe 110 cBeaennaM PoctoBckoro o6aBoiXo03a QakTHYeCKHE
OpOCHTEALHSIE HOPML AJ PHCOBBIX Nuanrtauuii Pocrobekoli obractn
exkerojiHo cocTtamasiior: no llpoJgerapekoMy OPOCHTENBHOMY MAcCHBY
(kvaa sxoauT u Hosocaakomckmit maccun) 30 000—34 000 m¥ra,
no HuknenoHckoi opocHTeILEOMH ciicTeme — 26 630 m?*ra, no Ason-
ckoil opocurenbHol cHereme — 47 530 m%ra.

ConocTasds 3TH HOPMBlL ¢ NOJYUCIHNLIMH Hamu (cM. Taba. 58),
MOKHO OTMETMTB, UTO NPHMEHSEMBIE 113 1IPAKTHKE 110pMbl B 2—J pasa
NPeBLILAT AeficTRHTeNbHYIO NOTPeGHOCTs, T. €. CNTHMaJbHYH Opo-
CHTEMLHYIO NOPMY PHCOBHIX NMJaHTauMil B Bole. Ecam npRusaTh Re-
AMYMHY OTTOKA M cOpoca NoiauBHEIX BoA He 8000-—9000 m3/ra, xak
3170 NeoOX0AHMO K JIOCTATOMHO A/ BLIpPALIIBAHNIS BLICCKOIO ypoxas,
3 23 000—24 000 m¥ra, 7. . ¢ xoaocTuiMu cOpocamy okoqo 12 000—
15 000 m%ra, ute neoSocHoBaEHO fnaeTcs Ha mnpakrnke [2701, To
OpOCHTEJbHbE HOPMBI TpejcrapicHiusie B tafn. 58, mophcarcs jo
31 000 m%ra ¢ aumEuM. CACAOBaTe/lbHO, 3aBWINEHHE OPOCHTENBRAEIX
HOPM Ha MPAKTHKE NPOHCXOANT, KK YXe OTMEYaI0Ch, H3-38 UPE3MEPHO
GOJBITHX M COBEpIIEHHO HEOMpPaB/aliHhi X0AOCTHX COGPOCOB OpOCH-
TeALHBIX BOJ.
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K romy ¢ KOTAR wacTh cOPOCOB BEAETCH Yepe3 UEKH, Torja 3a-
JePIKHUBACTCH CO3PEBAHHE PHCA, YTO CTABNT MOX Yrposy panHux sa-
MOPO3KOR HECO3PEeBlIMH ypowad ki 3ararnBaer yOOpKy ypoman
10 Hauana occhxedl menorofsl. Ilofofnbie HeGAarONPHHTHINE 06CTON-
TeABLCTBA BOSUHKEIOT ¥ PHCOBOLOD FPOCTOBCKOH O0AECTH TEDREIKO.

B upuaokenpu V NPHBEIEIH €ETONIBE BENHYWHB ODOCHTEb:
HLIX HOPM AAa Tpex Xapaktephuix nynkton ora PC®CP. llpu noa-
cyeTe STHX HOPM NPWHATA NOCTOHHIIAS NPOTOUHOCTL ANA KaMAoro
rona Ve3aBHCHMO OT KOUKDETHBIX THAPOMETEOPOJOTrHYECKHUX YCIOBHE,
B YACTHOCTH, OITOK M COPOC OPOCHTEALIBIX HODM NPHHAT PaBULIM
A500-—9000 m%*ra. B mefCTBHTENRNOCTH e HCCASAORaNHA TEpPMH-
WeCKOro PEKEMA BOALY B U€KaX MOKASLIBAIOT, 410 AJA NOAAEpKaHHiA
GNArONPHATHLIX TEPMHUYECKHX YCAOBRH BOAM B ueke (HE LonycKae-
IHX MeperpeBaHus HJIH OCTHIBAHMA BOAB, REIYIHX COOTBCTCTBEIHO
K DAsBHTHIO CODHAKOE ¥ (OJE3HeH, @ TaKKe YIIHHCHUIO BereTaliHOH-
HOTO NMEPHOAA) NMPOTOYHOCTb B XOJOIAHBIE W JIOMKLIHBEC CE30HL Heol-
XOLHMO CHIKATL MANOJOBHHY, DBETHUMHY OTTOKZ MOBOAWTE A0 30--
50 M3cyTkH. B xapkue ¥ CyXue Ce30nhl BeNHYHNIY O1TOKa caelyer
nouimate a0 120— 150 m¥eyrrkn. Ouvako 3TH BONPOCH HYHI2AOTEA
E JalbHEHDIEM HCCAEA0BAHHH.

M3 npuackenEs V BHANO, YTO OPOCHTEIbHBIE HOPMEL 110 IOA2M
Koe6ai0Tes HeaHaunTeaAbHo, nanpumep, or 14 250 o 17 600 m®Ta
B Aparupe w or 17 000 po 19 000 m¥ra » Crenmnoii. Oanako, ecam
BHECTH B pacueT AnddepeHHpODaHHYI0 BEJHYHHY OTTOKa (T. e.
okono 50 M%cyTKH ¢ 1 ra BO BRAMIEE H XOJOAHBIE CE30HE H OKOMO
150 m%/cyTiy ¢ | ra B cyxue W xapKHe Ce30HbN), TO KoJgeGanus Opo-
CHTEJBHEX HOPM 10 TOAaM CYIlecTBeHHO BozpactyT. Hampumep,
B AparKpe HaBMeHbLIAA BETHUMHA OPOCUTENHNHOK HOPMBL B XOJOM-
noe JeTo B TakoM caydae Oyaer paena 9850 m¥*/ra, a nanGonbiuas
B skapkoe aero — 21 600 w¥ra. Paspus Mewjay HauGodbuled u
HapMeHbIIel opocuTexabioil HopMoi paBen 11 750 m*Ta, 1. e. Gonee
70% cpennemdorogersell BeIHUHHLI OPOCHTEILHOH HOPMBL.

JeRamHipe BeNHYUIE OPOCHTEALHBLIX HOPM 328 XapaKTEPHBIE TOALI
(cyXoil, BAaKuL, cpeflHail) 10 OTACIbHLIM NYHKTaV NpHBEIEHH B pa-
Gore [259]. Ma paccMoTpenns 5THX JAHHBIX CJOCAVET, UTO OPOCHTEL-
Hast HOPMA B cVXOM, BAAMKHLI U CPEUHHH I'OLEl OTTHUAETCH HE TOMBKO
Mo BeAMUKHEe, HO W 110 BIVTPHCEIOMHOMY H3MCHEH)ID €€ JIeKaNIThX 3Ha-
yenyi. XapaxkTep BHYTPHCE30HHOrO DEXMMMA OpOWENHA prca nod-
HOCTHIO CNPEIEIAETCA PAANAIHOHHBIM M THAPOMETCOPOMOTAUCCKHM Pe-
FMHMOM JIAHHOIO  Toja.

PesoMHPY S H3JA0MKEIHOE, OTMETHM, UTO JAS TOr0 uTo0bl AOOHTLCA
CYNIECTBEHHOTO CHHIKEHIS HCMPOU3BOAHTENhIEX 34TPAT OPOCHTCIb-
HEIX BOJ HA PHCOBLIX TLIAHTAIAAX HPH ONpeneneHHi OpOCHTEARNEIX
HOPM H MOJHBHOTC PeXuMa A pHCa, HeoOXOAWMO VHUHTHIBATL Kak
MHOTOJETHHE, TAak W DHYTPHCE3OUHHIC HIMEHEeHUH PAHALHONHOTO H
CHAPOMETEOPOIOTHUCCKOIO PEXKUMa, 8 Takme 0Co0eHHOCTH BOJHOYO
fanaEca 30HH a3panpu. B pafionax ¢ BHCOKON (MIBTPALMOHEOH
cnocoBGHOCTRIC MOUBO-TPYNHTOS, NO-BHAMMOMY, B CaMOM Hayaste Heod-
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XOAWMO MPOEKTHPOBATE B APEHANHO-KOJJIEKTOPHOH CCTH LT3N LA
cnycKa BOABI IPH OCYLIEHHH H NP NPOMLIBK2X YEKOB H A0A HOALEMA
YPOBHS BOAL B JpeHax B NMEPHO] BCTeTalHH pHCA, KOILa necOXonn-
MOCTE B (PUIARTPAUHOHHBIE TNOTOKAX OTCYTCTBYET.

Jaa Aaipdeliero ycoBeplleHcTROBAHHA NpeliaraeMod MEeTOAHKH
pacuera OpOCHTENbHBLIX HOPM H IOJHBHOTO PeXHMa pHca Heo0XoauMo
PACHIMPHTL [IPOrPAMMY THAPOMETEOPONOTHYCCKHX HAOMOHEHHE Ha
opolnaeMux semaax. Jas roil nean Moryt ObTh HCTOAB3OBaNR pac-
CMOTpEHHBIE B Hacroslleil paGore MeTOoAn HAOMOJEHWH W LPUOOPE.

6.6. Memodurxa pacuema 2u0pomodyiel

[MpepaaraeMas MeTOAHKA Pacuera HEJOCTATKOB BOJOMOTDEOJASHHA
34 KOPOTKHE MPOMERYTKH BPeMenH No3BofisAeT NPWHUHNHAILHO 10-
HOBOMY NOAOHTH X COCTaBAEHHIO OOOQILEHHHIX TpadHKOB peximMa
OPOLICHHS H ONPEAGNECHHA THAPOMOLYAEH. YCTAHOBHE (DYHKIHH He-
JOCTATKA BOAOMOTPeSIeHHs OT BpeMeHH de, = @, () (cM. puc. 100

uou 101 B) aas xaxio#l cenbCKOX03ANCTBCHHOH KYALTYPH LaHHOTO

ceBo0foPOTa U MOMHOMHB HX Ha COOTBETCTBYIOIIHE OTHOLUEHHHA _frlx_’
fide,

T
cAeAYET NMONATh MO KaHAAY A4 MOAHBA KaRAOH CeaLCKOX03sHCTBeN-
HOW KVJABTYPH! B CceBoofopore (3gech f; — HaCTHHIC IIOLLAAH, 3aHH-
MAEMBIE OTHETBHEIMH CENBCKOXO3HHCTBEHHLIMH KYJbTYpPaMil B Mpo-
nenTax or obuefl naounaid cesoobopora F, 1, — NpofoimuTeibHOCTh
NOJHBHOIO MEPHOAA AJA KaKIOH CEIbCKOXO3SHCTBEHHOH KYJLTYPEH
JaHHoro cesoofinpoTa, ONpPEIeAAeMan B 34BHCHMOCTH OT CPOKOB no-
cepa 9TOH KVJBTYPH W OpPTailHsalHOHHO-IPOH3BOACTBEHHBIX BO3MOM-
HocTell MpoBeieRts NoNUBHEIX paGoT). CyMMHPYS OPAMHATH KPHDHIX
g = ¢, ({} A9 Ka¥IOTCG pacueTHOTO HHTepBaJga (AeKana, nedraua,
CYTKH), 110JYYIHM 00OGIEINIHH TpabiK PeXiMa OpPOINeHus, BhPUKeH-
HH yEKuked pacxonos opocHTeasHoH poawl @ — 4 ({), KoTopylo
HeOOX0JHMO TORATH 10 MArHCTpPadbloOMYy KaHaay (6es yuera noreph
Ha cHpoc 1 OTTOK W Ha (UIBTPALHIO H3 KAHAJOB) JIA ODOINCHHS BCeX
CeNhCKOX03AHCTBEHNHX KVJALTVD, pa3MEWEHHLEIX Ha NAOUIAAH JlaH-
Horo cesoofopora F. Makcumym KprBod Q@ = ¢ ({) C yuerom noreps
OPOCHTEILHEIX BOZ NPHIEMACTCS B KayecTse DPacueTnod BeauqiHLI
I8 OnpeleNeHds MaxkCcHManbho#l nponyCKUoH cmOCOOHOCTH Marn-
CTpaabHOrO KaHada. ;

Kpugepie Q = ¥ ({} 1neo6xoiumMo CTPOHTh A BCEX JCT, HMEIO-
WHX PasaHyHyIo oOecleyentiocTb HeJOCTaTka BOoAsnoTped/eHHA:
SACYHLIMBRIX, CPEIHNX H YBnaxHennux, Takoi noaxol obecneunsaet
HauGoJiee UPaBHIALHEIA BLGOP PpacyeTUOro rola B CMbICAe OHEHKH
XAPaKTECPHOTO HAMEHCHHH B IIEPHO;] BECeTAIlHN BEAHYHH Ne/0CTATKOR
BofonoTpebackua dg, = ¢; (f).

NOMVYHM VISJBHEE PACXOAR BOLHL § = == g, {{}, KoTOpHE
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[Ipn paccmOTpeHHH pPRXA CEBOOOOPOTOB ANANOTHYHbIM 00pa3zoM
cymMupyores Kpussie @ = 1+ ({). I1pn srom caenyer pulbupars enry-
MaJbHO® KOJHYECTBO opollideMbix MaccHBob (ceBoobopoTOB), KOTOpBIE
nenccoofpasHo OOLefHiATL B ERHIYK) ODOCHTENLHYIO CHCTEMY.

[lpepnaraeMas MeTOAWKA CVIIECTBEHHO YIpOILaeT u JeJaer He-
TPYAGCMENM H ODOBEKTHBHLIM IJIpoUece YKOMIAeKTosauwa ofobnieu-
nuix rpadwxos pexuMa opowesss Q =y {{) W pacuera ruapomoay-
A€l ¥ NOABOMT CTPOro HaY4HVIO TEMM0BOAHO0ANAHCOBYID OCHORY TION
METOAHKY HAPOACIO-MCNHOPAaTABHOrO o0OCHUBANIHMS [POEKTOB Opo-
CHTEIBHLIX COOPYMEHUH. Dro B CBOX OUEPE]b NMO3DOAAET C NOMOUILIO
3BM B KopoTKoe Bpemsi paccuHTATL MHOMECTBO BAPHAHTOR CCBO-
oGOpOTOB M OPOCHTENLHLIX CHCTeM M BHOpaTh ONTHMAMLHbLIE De-
IEeHHS.

JocTOMHCTBOM MpeljaraeMoidl MeTOABKM ABAMETCH H T0, UTo Ofa
npK onpefeIeluy FHAPOMOAYIEH No3BIACT YUHTWBATD, C O4IOH CTo-
polb], NOTPeOHOCTE B OPOILCHHH Kas{IoH CeNbCKOX03AHCTREHHON KY.b-
TYpH ceBooBopota, a ¢ Apyrodl, ofecnieydsaer ruGEyle HuUTEpHONA-
M0 BeJIHUHH THEPOMOZY/IEH MO TEPPUTOPHH, NOCKOJALKY oua Haldu-
pyerca Ha yuere oCoGEGHHOCTEN DEMHMa 3NEMEHTOB BOJHOTO H TEnJo-
soro Gananca: BoaonmorpedJaeHus, BJaarooGMeHa B 30HE apaunu, a
TAKKE TOYBEHHLIX H TENJO3HepreTHUeCKHE oColeHHOCTeN JeHTe b-
HOMl MOBepXHOCTH, MJASBHO MCHAIOU[MXCH 110 TeppHTIOPHM.

Ha ocnosaunu rpapuxkon dg = g (f) Ona noCTpoeHH KpH-
puic @ = v (§) pan Huxnesonckoft, Boraescko-CagKoscKoll 1 apy-
FHX OPOCHTEABHLIX cHereM Poctosekof obnacti. Tlpu srom xna obe-
cneyedoctH 10% (no wemocTaTKy pogonorpefiends) THAPOMOLYAb
Mo HpefnaraeMoi Metojnke okasaaca pasdeim 0,60 -0,65 a/(c.ra)
AnA COBpPEMEeNHoro ceBoolopora, T. €. Buile Ha 35—50% runpomony-
aefi (0,25 —0,30 a/(c.ra), BHMHCAEGHHEIX 110 METOAHKE, NPHHATOH
B COBPEMEHHLIX MeJHOPaTHBHHX MHcTpykausx [63, 65, 173, 1911,
H NONOXENHBX B OCHOBY MPOSKTHPOBAHHA YKa3aHMwIX cHCTEM. 3JTo
aGeToATEALCTBO O0bACHIET MPHYHHLL OCTPOI NEXBATKH OPOCHTC/b-
HHX BCJI HA KoHileBhix yuacTkax Doraescko-Caaxosckod H Hune-
AONCKOH OpOCHTE/ILHEIX CUCTCM, HaGJojanImeics B 3ACYULTHBLIG
roibl.

6.7. Hpedaoxncenun no OpaRu3auuy KOMIEACKCHBLX
BOOHOTGAAHCOBBIX CMAKELA HA OPOLLALMBIX
JeMAAX

[To mepe janbreluel HHAYCTPHAJH3AIMH CETBCKOXO3AHCTBEHHOTO
TPOH3BOACTBA Ha MEAHOPHPYEMHX 3eMAsX OTCTABAHHE HCCJAeNoBa-
HKit no pa3paGoTke W BUEADEHWIO 11ay4HO OGOCHOBAHIILIX METOMOB
DEryJAHPOBAHUA BOJHO-CONEBOTO pCMUMA UOUBLL OYIET HAHOCHTL
nce Gonee OUIVTHMLIE YIUepO uapofgHoMy XxoagHcrtny. Jlaa passep-
THBAHHA 3TOH pabGorel HeoUXOUHMO HA MCAHOPHPYEMBIX 3€MJAAX opra-
HH30BATH KOMMJIEKCHBIE BOAHODAAA1ICOBBIE CTAHILHM, T 34124y KOTOPHIX
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JOJMHO BXOAHTH H3VUEHHE BOJIHOTO, BOAHO-COTEBOTO H TENJAOBOIO Ga-
JIAHCOB ACATEALHOrC CJIOA, PEXMNMAa NOBEPXHOCTHBIX H MOLIEMHLIX BOI,
BAaro- ¥ COMEncpeHoca B 30He aspauyu. [lporpamMma TAKHX CTAHLHHA
npepsioxkena amstopom B paborax [253, 259).

ONHOH W3 OnepaTHBHLIX 3ajay BOAHOOANAHCOBBIX CTAHIUNHI JOJKHO
GLITh YIPABJEHHE PEXKIMOM OPOTLIEHH s CENbCKOX03AHCTBEIHBIX NOACH.
B nacTodAlee speMa CPOKH M HOPMH NOJHBA PEKOMENAVETCH onpeie-
AATH 1O AAHILIM O BAAXKHOCTH TNOYRLL, U3MEPSEMOH TepMOCTATHO-BE-
coBuM MetogoMm. OHBKO 5TOT MEI0Ji He NOJYYHI LWHPOKOro BHeApeE-
HAH B OMEPATHBHYIO NPAakTHKY BCJAEACTBHE €ro Tpynoemkocrs. [lo-
STOMY B OPOLIAEMOM 3eMJeleleHHH ceHdac rocnoficTBYer TPajiHILHA
CYObeKTHBHON KOPPEKTHPOBKH THMNOBHIX IPAQUKOB NOJAHBY, 4TO KaK
upaBusio, He 06ECMeYHBAET COBJAHUA ONTHMAJILHOTO PCHHMa Bilaik-
HOCTH 1A [0AAX, & 970 NPHBOAMT K CHHJKEHHIO ypOiKaed b VXyalte-
IHI) MEJIHOPATHBHOIO COCTOXHEA 3EMETh I CHA3H € WX 3aCOJAEHHEM H
3a00J1aMHBalHEM.

Kpome Toro, npi HernyGoOKOM 32aeraHlk FpyHTOBEIX BOj, KOTia
KopHeOOUTAeME CJOR NOYBO-TPYHTOB HAXOAHTCH TIOA BO3JEHCTBICM
Kalluan ﬂp!mi’i F0HBI, BJAAKHOCTE NMOYBHI HE HBAACTCH JOCTATOYHOH Xa-
PAKTEPHCTHKON BNarooGecneycHHOCTH K BOJONOTPeOJEHHH pacTe-
HHH, MOCKOJLKY B HAHHOM CJayvyae (KaK Noxasauo B rnape 3) pacte-
HHA [IMTAKTCS NE CTONBKO 3a CYer BAAr033)iacoB B NOuBe, CKOJLKO
33 CcueT KanmuAAHApHON BAard, nojupAMalolleics oT FPYHTORbX BOJ.
Ocoferno BenHK 3TOT BHA NMATANHA NPH BBICOKOH BJAronpoBojHOCTH
NOMBLI, KOIA& TpN OTCYTCTBHH ATMOCHEPHEIX OC3JKOB HJAHW TIOJHBOB
pacTeHWA NMUTAIOTCH [ABHBIM ODpasoM 3a cuer Kanuaaapnod saarH.
Mpu 5TOM BJarosanachl OCTAIOTCH NPAXKTHYECKH NOCTOAHHbIMHY Ha NPO-
TAMENHH BCEro BEreTaunoHHnro NepHolda.

Ilo sromy nopoay C. &. AsepssmoB |5} nmucan: « .. nocTosiH-
CTBO BAAKHOCTH B KAKOM-IHGO C/10€ CBHeTEe/bCTRYET 06 OTCYTCTBHH
PESKO BHIPAKEHHOTO HEYCTAHOBHBUIETOCH ABMIKEHHS, HO 1€ o0 o71-
CYTCTBHH JBHXeHHA bBoobule (manpumep, BA#KHOCTDH (PUTHAH YOops-
miefi KepocHHOBOM Aamnil GHBaeT MOCTONENOH, a Pacxold Kepocuna
na ropeHne ouepujen). Takoe ABlKEHHE BAATH B 30HE aspdliy (mau
ero OTCYTCTBHE) naubosee HCTKO BHIABJAAETCH NPH BBEACHWH paiHO-
AKTHBHOTO MM IHOFC WHAWKATOpPa B Bljie BONOPACTBOPHMHIX coJaeit
(M220 agcopOHPYCMBIX CKEIEroM FPYHTA) H NPOCAeKHBARAE €ro nepe-
MENEHW AR,

Caenopateabio, HanGojee sheKTHBHOrQ PEryaipoBaHin BOjNO-
COJENOTO PEKNHMA KOPHEOGHTAEMOTD C10H MOMKHO LOOHTLLA HA OCHOBE
yueTa HE TOJIBKO BAATO3ANACOB B 1104BE, HO M OCHOBHHX 3IMEMEHTOB
TeNJOBOTO, BOAHOFO, CcoJesoro GanaHcoB 301LL aspallii.

[pennomennnit HaMu TenJoBOAHOGANAHCORHI (ruapomereopo-
JOTHYECKHRA) MeTol VYNpaBAeHHd [OJHBHBIM PExHMOM OTBEUAET yKa-
sanupM TpebopannayM. CYIHOCTL ero u3noxena B n. 6.6 1 Pykoroa-
ctBe 1621 M COCTOMT B TOM, 4TO HAapsiy C ONPEIEJENHeN Baarosana-
COB B NOYBE [0 YPABHCHHIO BOAHOTO (ajlaHca, B KOTOPOM Y4TEHB BCE
OCHOBHHKE CTATHUH MOCTYNJEHHS W PACXONOBUHHA BIarn: aTMOC(pep-
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Hide OCANKH, MCTApeHWE, HOAIHTHIBAHHE DACTEHHH TPYHTOBBIME BO-
AeMH OUSHHBACTCH BEHYHHA MHTAHHA TPYITOBLIX BOJ 32 CHET HHPHAL-
Tpanul ATMOCEPHSIX OCAJKOB, @ TAKXE MOMNBOB H OHOBPEMEHHO
NPOTTIO3EPVETCA H3MEHeHHe YPOBHA TPYHTOBHX BoA. C YUETOM 5THX
NSHIIWX HA3HAYAIOTCA JOPMHL H CPOKH IMOAHBOE W YCTAHAB/IHBAETCH
perus paboTh ApeHaKNBX YCTPOWHCTB.

Hopma nonusa onpeeasercs no gopmyiam (176) n (177). Cpok
OUEPE/AHOIrO NMOJAMBA HAZHAWAETCST MCXOAR H3 YIPOULEHIOrD YpaBHe-
Hoa BOANOro Gajaica 30Hb AYPALUHM A5 ONTHMAILHOIO AMAlA30HE
HAMEHCHHA RBJAarodanaca:

Wn.a"u‘fn.c:-:E_"x_Fn—f{-

roe W, , — BAarozanac B pacucrHoOM C/10€ NOYBBL [PH BJAMKHOCTH,
pasnoil Haumensiueii saaroemxoctd; W, , — HUKHKIA npeies onTh-
MyMa BJarozanaca B TOM e caoe; E —- cyMMapHoe HCnaperue;
X — armocdepiible  OCaikH, Y, — DOBEPXHOCTHHIH CTOK C NOJAN;
K — NoAnNKTHBaiNHE KOPHEOOHTAEMOro ChA0A TPYHTOBHIMH BOJaMH.
Pa3zMepHOCTL BCEX 3JEMCHTOB — MM ILTH m¥Ta.

Ha BuiiuenpHBefeHoro YpasHeHds cjleaver, 4To HecOXOAHMOCTb
B OYEPEAHOM LOJAHBE BO3IHKAET TOrJa, KOrja HHTEerpadbHad CymMa
COCTABAAIMWMX BogROro Gamanca, CTOAINHX B [IPaBOA 4acTi ypasHe-
HHA, JOCTHCUET BEAHuYMNsL NonusHo# Hopusl. IlpakTHwecKW cupeae-
AETHE CPOKA NONHBA CBOANTCA K BHIMHCAEHIO aarefpanyeckon CynMbl
uaelos NpaBoi 4acTH YPaBHEeHHs 34 3ajalitbie MHTePBAJb BPCMEIH
(MATHANEBKH, ACKALL) H CAOMEHHIO STHX CYMM HADACTAIOLIHM HTO-
roM, Noka He OVAET JOCTHTHYTO YCAURWEe, ONHCHIBAEMOE paccMaTpu-
BaeMslM ypaBHeHuweMm. Pacuer Benevcs B TabauuHoil dopme '.EE]E.)

CaMbiM  OTBCTCTBEIHLIM H CJACKHLIM 3TallOM BO Beed paGore
no HE3MAYEHHI0 HOPM H CPOKOB  [MOJHBOB ABJIHETCR OIpejene-
HHE KOUKPETHHX 3HAueHHit snemexroB pojHoro Oanawca. B Ha-
cTodince BpeMsi Hauboiec HAAEAKHBE PE3YALTATH MOCYT OulTh MOJIY-
YeHB NPW HENOCPEACTBEHHOM H3MEPEeHHH CoCTaBaAwILnY Oalanca na
TOM NOJE, JAf KOTOPOro NMpPEICTOHT Ofpele/idTs CPOK COuYepefHoro
mosnBa. SKe ceHuac HMMEKTCH XOpouino sapexkoMcHaoBabiude cebsd
METO/Ibi Pacyera HEKOTOPuIX 3aemcHTOoB Oananca M paspabartmBalorcd
METOJB [[Epenoca 3HaueRUH coCTaBAfIoOmNX OaqaHca € OHOTO noJfl,
Ha KOTOPOM Ol HIMEPSIIOTCH, HA BCe OKPYKalouiHe no.d.

CyMMapHOe HCIlapeHHe H3MEepseTcs METOLOM TensoBoro GanaHca
uny auanmerpamu. TennofGanakcopas (MH3MMeTPHYECKAA) NOLLAAKA
JA0MHA OhiTh OPraHH30BAHA 1Ha OCHOBHBIX nojisx cesoofopera. Cym-
MapHoe HCnapeHde ¢ NaWnod HAH JAPYroH KYIbTYPB Ha CEABCKO-
XO3AACTBEHUBIX MOAAX, PACNONOKENHLX B pagnyce xo 20 KM or Ten-
noGanavcopoil nNAOIIANKH, ONpeRensAercAs no dQopmyae

(W, < W,) 2y
BV, T W oy (186)

B stoft opMyae anestoyKaMn OTMEYeNhl NapaMeTphl CebCKOX0-
3ANCTBEIHOTO NCJAR, 4 KOTOPOTe HenGXOJHMO OnpelesnThL Hcnape-
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wie. Wy, Wy — oUPEASIAIOTCA N0 JAHHBIM HENOCPEACTREANBX HAME-

peHnii Bnarosanacond B HauaJe BereTalHOHHOTO NEPHOMILE; V.. Wo—
no popmyae (b7); p*, p — no raba. (16, 16a); v, ¥* — BRUHCHHIOTCH
No JAaHHBIM HENOCPEACTBEHHHIX HalAfendH, Ju6o ouenuBaicTCs
nprGAKeHEC 1o Tadn. 17,

[Tpi oTcyTCTBMH T€NA0BOAHOGAIAHCOBBIX HaGAOAEHHR CcyMMmap-
Hoe HChapeline MoxKHO onpeaeasxr, no gopmyae (56).

Takum ofpasom, 179 peany3auuH TeILTOROAHOOAJTAHCOBOrO0 METD14
OnpeReaeHHa JopM H CPOKOB noauBa (B paauyce 20 kM or Tennoba-
JAHCOBOH VCTAHOBKH) HeoOXOAMMC ONPeIeNHTh HENOCPENCTBEHIIO HA
KAMIOM NOJE WIH Ha FPYNIe aHANOrHYHLIX Noeil Havaasine (B koHie
CREroTafilig) Baaro3anack! TEPMOCTATHO-BECOBLIM METOAOM, aTMocdep-
HLE€ OCAKH MO OCAAKOMEPY, MOJHENVIO HOPMY H BEJHYHHY NOANH-
THBAHHH KopueoGataemorc cnos no dopmynam (106) mau (107).
CnyGuua saneraina YpoBHA I'PYNTOBHIX BOA H3MEPAETCA B CKBAMHHEC
Ha noae. laa srtoro neobxoauMo obopyioBaTh HAa NOJAAX OcajiKoMep-
Hel€ [MOCTH M CMOTPOBBIE IHAPOr€0JOFHUECKHE CKBAKHHBEL, 2 TaKKe
oNpelesHTs HA HHX Pas B rOL B KOHUE CHETOTafHHA BJIArO3anackl
B METPOBOM cJ0e noupkl. Peayabrars HabmofleHH Ha 0CaIKoMepHbIX
nocTax W THAPOTeQMOrHYEeCKHX CKBaxHHaXx HeoOXOAHMO Tepefanath
Nno KaliajaMm CBA3K HAa ONOPHYI BOAHOGAaZAHCOBYIO (arporujpomere-
OpPOJIOTHYECKYIO) CTAHIHIO, KOTOpas JoJaxHa coofaTth B X03nHCTBA
MPOTHO3BI HOPM H CPOXOB nonausa. B 3THX easx MOXKHO MCNOAB3O-
BaTh AefcTBYolUHE BoANofanancoBue CTANIHE KJAH CO3JaTh HOBHIE,

H[}H HA3Ha4YeHHH NoPM U CPOKCE [IOJTHERA YUHTEIBAETCSH HE TOJALKO
COCTOSIHHE NMOToJel, 110 ¥ BOAHO-cOJIeRON 6ananc COTBCKOX03AACTDEH-
noro noas. Jlaa atoro no dopmyaanm (179)—(181) onpeneasercs pe-
JHYKHHE NOIOJAHENHY TPYHTOBHIX BOJ OT MOAHBA W NPEeADBYHCIACTCA
YPOBEHbL MPYHTORRIX BOA nocnie nonusa. Ha ocuoBaHHH ITHX AaHMbIX
VTOUHSAETCS HOPMA H CPOK MOJHBA, A TAKME 3aJ4eTCA pemHEM patoThi
ApeHamxa.

TenaoscanobanaHcosniil (FrHAPOMETCOPOANTHYECKHI) METOo,
g 1971—1973 rr. upoXoAusa NMPOUSBOACTEEUHBIC HCMHTAHHS HA CElib-
CKOXO3sACTBEIIHBIX MOJAXX B OTIENLHEIX KOJIX03aX H coBXo3ax Pocros-
ckoit, Boarorpancroit n Caparopckoit obaacreli. Peayautarul ucnwl-
TaHui, uajomenurte B pabotax A. C. Boakosa n M. C. Asapui (8,
571, noxkaszanu, YT0 BAAro3anackl B [0Y0Ee, ONpeiCIeHHbEe Tendac-
pojiHoGanaucoBLiM Metoaom [dopmyna (57)), xopouwo COOTBCTCTRVIOT
H3MEPEHHKM TEPMOCTaTHO-RECOBEIM crnocofom (puc. 108). Cpeawue-
KBAJpaTHYECKHe OTHJOHEHHMT BBHIMHCAEHTLIX BeJIHYHH BJjalosaila-
COB OT U3MEPENHX HC BHIXOMAAT 3a mpeaean 10—18 mM (npu cpensnx
BIAro3anacax B MerpoboM ¢yioe 240— 280 mu), 9ro cocTapaseT ounbKy
3—10%. HMupivMu caoBamu, omuOKa oOlpENeNeHHR CPOKA NOMNRa [e
npeBuinaer 1—2 CYTOK, WTO BOOJIE TNPHEMJIEMO AJA NPaKTHEIL.

KoaddpuinenT KOppeaatni MERLY BEYHCACITHBIMH I HIMEpeHLIMH
nraroszanacamu papen 0,97,

Vpoxalt Ha nonaax, rge HODMb I CPOKI NOSHRA ONPEReNiAIIChH
no meronuke I'TH, # ypomad Ha KONIPOALHBIX NOAAX, HA KOTOPHX
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HOPMBI H CPOKH HA3HAYa’aH NO H3MEPHEMOH TEePMOCTATHO-BeCOBBIM
MEeronoM BJIaXHOCTH NOYBLI, NOJYYEH NPaKTHYECKH OJIHHAKOBBIM,
4 na 20—30% Goabile ypoxasn 1a 100X, rle NOJHBHOH PeHM noi-
JEPKHBAACH COBX03aMH HA OCHIOBE THIOBHX rpadQHKOB BOAONONB30BA-
HHA.

B npouecce Henkiralui OblA BRIABACH DAL NPEHMYINECTB TBApO-
METeOpOJIOrHYECKOrg MeToda No CPABHCNHIO ¢ APYIHMII, B YACTHOCTH!

Wﬁ i |
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Pre. 148, Ceasn paccynTansbix BEAHUMI DIarosana-
coa B MCTPOBOM c10e nous Wy ¢ ussmepennuMp We.

! — cox Jurenpckufl Caparosckol ofascrd, 1971 —1972 rr..

WPOBWA NMcHAUR; 2 — cBX JoAuTapekckkil PocTosckon od-

ApetH, 1971 —=1972 rr., NARMAN DDeNMHEHR; 3 -- cBX Eawnn-

cuhi Moetoncwofl ofaacry, 1971--197% rr., o3MMad liwe-

nuga; 4 — cEX H Koaxoes Ha, Kopaa Mapucs CapaToackon
afinacty, 1873 r., Rpangy muer na.

1. Metoy mospoaser VTounsarh NOPMB H CPOKH NOJHBA B 3aBH-
CHMOCTH OT XOfa TeMuneparypel W BIaKHOCTH BO3TyXd.

2. BosMoxHA oleHKa BeAnuYHHsl WIGUIBTPALHOHHOTO IIHTaHHA H
KOPPEKTHPOBKH [IOJHBIONC PeKHMA 11a OCHOBAHWH DE3VILTaTOB TaKoH
OLEHKH. '

3. 3naunteanHo Gonec HuM3Kas viaeapHan (ua 100 ra nocepos)
cefeeronmMocTh ofCYMHBAHNS OpolldeMbX Naomageit, uro obécne-
uHBaercs 0o0OCHOBAHHON 3JIKCTPANOAALNCH JaHNBX 00 arpoMeTcopo-
AOTHUCCKOM PEHHME 1a TePPUTOPHH B panuyce 10 20 KM oT MeTeocTdH-
IuM, BEAYIIEH KOMILIEKe Halawoaenwii.

COcHOBHBIE KOMIOHEHTRI, BXOASLINE B NpefaaraeMsie popMyasl A4
pacuerd BJAAMIIOCTH TOYBH I onpelemeilnsl MOJAUBHOTO pexuma (pa-
AHAUHONHBL Ganane WA TeMMepaTypa M BJAaXHOCTh BO31Yxa, OCALKH,
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rAy0HHa 3aJeraHns CPYHTOBHX BOA W AP.), NOATAOTCA ABTOMATH-
4eCKOMY M3MCDEHHI0 M JAHCTANUHOHHOH mneperave.

CaejosaTenbho, MpeAsaraeMas BojHoGanaHcoBas B arpome-
TEOPOJOTHYECKAA CeThb Ha OpPOIIEeMbIX 3€MIAX MOMET OBITH HCMOJb=
3oBaHa L5 HPFHHHSHII.HH AapTOMAaTHYecKoro YIpaBJdCHHA NOJHBEMH
B 3aBHCHMOCTH OT TEKYIIHX TOTOAHBIX YCJA0BUM, COCTORHHA BOJHOCO
fanaHca 30HBl aspaund ¥ dasw pasprTHs pacteHuid. an sroro neoo-
XOAHMO ABTOMATH3HPOBAThL HAOMOAEHHA 32 OCHOBHBIMH KOMIIOHEH-
raMi (paaAnalHOHHBIA GasaHc, pacXoj IPYHTOBLIX BOA B 301y a3pa
WHH, OCAAKH, TEMTIEPATYP2 W BIAMHOCTb BO3NYXa ¥ np.). B Kavecrse
AATYHKOBR MOMKHO HCNOJIbL30BATh CleAyiomue nprboprl: Aas pajHa-
UHOHHOTO 0ajaHca — TePMOSTeKTPHUECKH pagHauMoHnkil Ganan-
coMep, Anf TPajiHeHTOB TeMNEepaTyphl ¥ BJA2KHOCTH BO3AYXa — Tep
MO3JIEKTpHYECKHe TepmoMmerpsl M np. Onnako 3TH BOMPOCH €lie Tpe-
6VioT AanbieiiuMx HCCIenonalHi.



SAKJIOYEHHE

KomnJekcHele HCCNeJoBaHue BOAHOIO, COJCECIO M TEMNOBOro Ha-
NGHCOB OpOILIAEMBIX  3€MeJb HavaThl l'ocyjpapeTBeHHEIM rHApOJO-
rHYECKHM HHCTHTYTOM B 1957 r. B nanbwefimem akTHBHOe yuacThe
B 3THX HCCJACIOBAHHAX CTAAM NPHHHMATL PA3IHYHEE HAYYHHE M
MpON3BOACTBEHHBIE OPranH3anin MunHCcTEpCTBA MEAHOPAUHH B EBOI-
Horo XoasHcrea CCCP H HEKOTOPHIC HayyHLIe H ONEpPATHBHEE Opra-
nnaanud napomercaymis CCCP.

Hacrosuias paGota, paBHO KaK M NepBoe usfanne KHArk «Fuapo-
JOFHS OPOWIAEMBIX 3EMENb, ABARETCA NepBoll NMONHITKOA nNojaBecTh
MTOTH STHM HCCIEN0BaHHAM,

MosHO YTBEPIKAATh, UTO TMPEANOKEHHAA TEOPHA M CXeMa opra-
HH3AUHH KOMIIEKCHBIX SKCNEPHMENTANbHEIX HCCaOe10BaHMi Ha opo-
IMAEMBIX 3EMJAX, OCHOBAHHAR HA COBMECTHOM HCNO/IL30BARAE YpanHe-
HHH BOJAHOTO, BOAHO-COJIEBOIO H TeMI0BOro GanaHCoB H apainse au-
HAMHYCCKHX YPaBHEHHH Biaro- } coJenepeHoca B JEATEJLHOM ciloe
MOYBO-PYHTOB, MO3BOMH.IA NOAYYHTE HAEXKHYIO HCXONHYIO MH@Op-
MalH 418 oGOCHOBAHHOTO pelleHHs PaAAa COBPeMeHNLIX I1pobiem
smenoparusnofl ruaposoruu.

B npouecce nonepnx 3KCOEPHMEHTANBEEY Hcecnenopaunfl ocofoe
BERMaHHEe VAENAAOCh NOBLINEHHID TOUHOCTH HalMmaeHHil 3a cuer
BHEAPEHHA HOBLIX npHOOpOE H oGOpVIOBANNA, 4 TAKHKE VBOJHYCHHS

NOBTOPHOCTH HAGAIOAEHHH, TPOBENEHHH MHOFOKPATHHIX HaMepenni

(CBEMOK) OTHENbLHBIX 3I¢MEHTOB (BAa)XXKHOCThL H COAEepMaHHE cogefi
B NOYBe, HCMapenwe, MHHEPANH3AUHA FPYATOBWX BOX H AP.) BO MHO-
'MX TOYKAX HCCJaedyeMoll TeppHTOPHH.

Hopaa oOwkpnas HBGOPMALNA TOSBOJIHJIA YCOBEPIUEHCTECBATh
CYSIECTBYICIIHE HAH pa3palorars HODLIC METOALl ONpEAe eHHst cyM-
MapHOTro HCHapeiss, SJAeMEHTOD BCPTHKAJILHOrO BAarcofMeHa B 30He
aspalyH, CTOKAa H BO3BDATHHIX BOJ ¢ cpolilaeMelx nojaefl, Boauoro
BOJHO-COJIEBOrO $anaHcoB, pexMMa OpolenHs.

[Ipeanomennsit TenacBOAHOGATAHCOBLIT METOJ pacuera CyMMmap-
HOFO HCIIAPEHHA C CEJbCKOXO35HCTBEHHBIX TIOJEH LIO3BONAET paccui-
THBATE €70 BEAHYHHE 32 KOHKPETHHE Mecslbl, JeKkann 0 Mexdasnbie
IIePHORBI ¢ JOCTATOUNON JJIA NPAKTHKH TOYHOCTBIO. PCKOMEHIVIOTCS
GopMy B 15 pacdeTa BeJIHYHE Pacxe/la FPYHTOBLIX BOA B 30HY aspa-
UHMH ¥ HRQHABTPALHOHHOTO NUTAHAA HX 32 CYET aTMOCEPHBIX 0CANKOB
H OPOCHTENIBHLIX BOA. MeTon pacueTa PHQUALTPAUHOHHOTO MHTAHHA
OCHOBaH Ha HCNOMbL30BAHUH JIOCTYMHOH TI'HAPOMETeoposorHYecKon
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HHPOPMAIIHKE | MOMET ORTh HCNOAL3OBAN A4 OPOrHO3a YPORHed
TPYHTOBRIX DBOJL.

B KInre NpHBOLHTCH TEOPETHUCCKOC OHOCHOBALIHE NPEILIOMKEH
HOTO #BTOPOM TCMI0BOAHOOATANCOBOTD METOIA 1iPOT HOSHDOBAHUA CPo-
KOB I NIOPM lQJNUBA 110 NefocTarky {(neduuuty) BononorpelieHns
XApakTEPH3YIOWEro HEeLOCTATOK BOABL Ha MGJAC. DT0 HOBAA KOMILJIEK-
CHAA XaPAKTEPHCTHKA BOAHO-BO3AYILNOIG COCTOANHM KOpHeoOnTae-
MOI'0 CNOSL HOYBLL ¢ YYETOM MOANNTKH €0 I'PYHTOBBIMH BOAAMH, Jlei-
CTBHTEALION NOTPedHOCTH PacTeHHii B BOLC, CONHCURAOH paiHalHH H
APYTHX KOMMOUCHTOB MNPHPOAHCH Cpedli, BANAKIMMX Hd paseHTHE
PaCTEHHH, .

C IOMOLLLIO 3TOTO METOLRA MOMHO OlUPeISiAsHTb PEXMHM OpPOLUCHHS
B 3ABHCHMOCTH OT TEKYLHX I'HADPOMETEOPOJOrHYCCKHX YCAOBHH KOH-
KPETIRIX JA€T H BEFeTAUHOHHRBX MEPHOJACE, UTO CO3LAET BOIMOMKHOCTD
MOLMEKHBATL YBAAKHEHHE MOUBLL B ONTHMAJAbHHX NPEACT4X NpPH
J00BIX MOTOAHBIX Yeaobusx. Ilokasano, yio Takoi nogxol K onpeie-
JEeNHI0 Pe:KIIMA OPOLICHHA HC TOJBKO NOBLILUAST YPOMaHNOCTE Celb-
CHOX039ACTBEHHBIY KVIRTVP, 110 H CNOCOOCTREVET 3IKOHOMMH NOTHRIX
pecypcoB OCOGCHHO B 'Okl NODBIUEHHON YRAAKHEHHOUTH H COJepHa-
HHIO MOJAeH B XOpOoLUIeM MEJIOpaTHEHOM COCTORHMH. Tlpumenenne 2BM
IJIA ONPEeReIeHuA PeWHMa OPOIUCHHA TenI0BoANndanalcoBLM MeTo-
oM GYAET cnocolGCTBOBATE NOBLINENHIO ONePATHRHOCTH pery.dpona-
HHA BOOHO-COAEBOTO PCIKHMA 30HbLI AFPAUMH M NMPHMEHEHHIO aBTOMA-
THYSCHKHX METUI0n MOJHEBA.

B nacrosuee Rpems CVIIECTBYVIOT JBa HANPABACHHS HAYUCHHA H
NPOrHO3a 3aCOMCHHS NOYB HAa OPONIAEMLIX 3eMAAX: BoanodalalicoBoe
n QUIHKO-XuMideckoe. OnmT nokaseiBaer, 4ro Hauwbosee 11M0R0TBOP-
HBIC PESYARTATH MOIYT ObITE IOAYYCHB! Hd CCHOBE COBMCCTHOIO HLNOIIb-
0BAHKA 3THX JBYX MCTOA0B. B 3TOM cayuae HeolXoLnMO 1eTaibloe
H3yuelnne AUHAMHKH N3MEHEHHH NPOIEeCCOB 3acOJelIfA H BJAarg-co-
JAE00MENS B 30HE A3DAIHH BO BPEMEHH H NO [[A0WAAH KAdK Ha CTailHH
NMPOCKTHPOBANNHA, TAK W B HEPHOJ IKCTIVATALHH OPOCHTENBHBIX CH-
cTeM. DTO NeAxXoi MoweT ofecneydrhb DPaBHJIBICE DEelelHe Bonpoca
0 Bofope TeXHUUECKUX CpefcTs A4as shexkTHBHOTO DPEryiHpoRaHNA
BOAHO-COAEROT pEH{HM.EI IOYB, B YACTHOUTMH, ClocoboB ﬂpﬂl[lE‘HHﬂ,
THOOB APCHAMHLIX CHCTEM M XAPaKTepa WX SKCMIyaTauMi.

B paGore usqnomeno cofcpxanne o00OHX METONOB NMPOTmosa 3aco-
JOHHA, PACCMOTRCHBE B3AUMOCBA3ZH JJAEMEHTOB BOJIHOTO H COJEBOIO
(aJancoB OPONTAEMEIX MOJAEH H ¢ YYeTOM MUTEHCHEHOCTH NEpesBHRKe-
HHH CONell B 30HE aspalMH COCTABJElsl TPHMEPH NPOrHo308 BOJHO-
COJICBOTO  peMHMa OTASNBHLE OPOlHdeMBIX  MACCHBOB.

[MpoGaema ONENKH BAHSHAA OPOINACMOr0 3eMIEAS/MA 11d BOANHII
fanafc peunux 6accelinos H BOJHLE PECYPCH BOIHHKIA CPABHATEILIIO
HELABHO, KOIAA HA4A10ChL HIMTCHCHBHOE PA3ABHTHE MENNOPALHH 3e-
ME&Ab, BLISBABIIEC CYINECIBENne WIMCHEHHE 2JIeMeNTOB BOJAHOIO Oa-
JANCA W B MEPBYIC ouyepens croka. Byavane k peleHHIo 3TN Npodacmel
HAMETHJCA YHCTC SMUHPHUECKHH nonxol (MeToa cpaBHeHus). B no-
CACAVIOIEM DBHIACIHAOCE, YTO H3Menenwue OJHOTO, HanpHMmep, Bo-
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HOrQ ¢GhakTopa NOYBLL NPHBOAHT I KOpPeInoMy upeobpasoBaHuK co-
JEeBOTO M TCIIOBOTO €8 peMuMa. IT0 HAKTAAHBAeT CBOH OTNevarox
Ha Bofibifl pexuM. B cBA3M ¢ STHM 115 OLCHKH BAUAHNS OPOIIAEMOTO
semacleann ua BoanbH Gananc pednsx 6acceiHoB W BOANKC pecypchl
1eofX0AIM0 VUHTHIRATL CACMKHLIN KOMDJEKC THADOJOTHYECKHX, IHI-
POrE0AOTHUECKHX, METEOPOAOTHUECKHX M APYrux (pakTopos.

B knure npefaarawres TeopeTHucckll oDocHOBaHHble METOA L Onpe-
AeneHus 0e3BO3BPATHLIX MOTEPH U BO3BPATHHIX BO;l, PEKOMEHIVETCS
METOAMKA NPOrno3a WAMEHEHHH DEUHOrO CTOKE ¢ YYeTOM HaMedaeMBbIX
AAHOB PA3SBHTHA MEIHOPAUNIH M BBEIEHHAN B SKCMAVATALHI HOBBLIX
opollaeMsiX maomazen. [ipeaseiicaAeHHe CTOKA HCKOTOPHIX PeHHBLX
OaccelHOBE ¢ PA3RHTEIM OpOLWIETHEM, BBUIOJHEHHOE npeiaalaeMbiM
MCTCAOM, [IOKA3LIBAET, YTO B HedaderoM OyAylleM naxe TPH COBpeMeH-
HWLIX TeM[IaX pPasBUTHA OPOIIEHHH MOMKHC OMHIATH CYIIECTBEIHOTO
CHIDKEHHA C(TOKA MEKOTOPBIX KpYIHLIX pex.

Crenyer oco60 HOAYEPKHYTL, WIO NApsly ¢ HIMCHEHHeM BOJAHOIQ
Gananca pevHelx GaccefiHOR H YMeHbUIRIEM CTOKa OpPCCHTCABILE
MEPOLIPHATHA (OPOLIEHNE, NPOMBIBKS 3aCOMeHHBIX 3eMeNb K 1p.) clio-
COGCTBYIOT NOBHIIEHHI0 MWHEpPATH3AUWN peduwmx Bol. B HekoTopbix
CAYYaAX OHA YIKe NOBKcHack B 2—3 pasa u Goaee. AlanHs pesyasTa-
TOB SKCHEJHUHMOAHHYX HCCAeOBAHUH W NpeABAPHTENbHLIE pPaCcyerh
MOKAsLIBAKOT, Y10 NPEIenoM HCMOAL30OBAHHA BOMILIX PECYpCoB B lie-
KOTOpbiX GaccCHHax € pasBMTLIM ODOLIEHHEM MOMET ABUTLCA He
CTOMBKO KOMHYECTBEHWIIOE, CHOJILKD HX KaqeCTBEHIIDE HCTOWEINE,
OnnaKo 6 KacTOAICE BPCMH OTCYTCTBYIOT AanKbe LR COBMECTHOTO
pelleHi s YKasaHHLX npodaes. HekoTopeie K3 npeiaraeMuly B KHMTe
METQ;I0B pacdeTa W NMporHosa BOIO-COTEBONO peKHMa TIOMBO-TPYH-
TOB, WHPHIBTPAIHONNOTO NIITAHHA FPYHTOBRX BOJ M BO3BPATHBIX BOJ
€ OpOfINaeMbIX TEPPHTOPHH, HOPM M CPOKOB MOAMBA DPA3JIHIHLIX C€Jb-
CKOXO3ANCINEHHBIX KYJABTYVD paccuuTant! Ha HCNOAL30BAlNE jocTa-
TOYHIO NOJOH B HajemHol HipopMailni 06 3a0eMeHTaX BOIHOTO, BOHO-
COMEROro W TeIMoBOrO (anancos OpolAaeMLIX 3eMedb, NOJY4aeMoiH
MOKA el ¢ MOMOLBID CUENNAJBIKX IKCNCAHIHOHILX HCCael0BAHNH,

HAns MaccoBoro BlUeAPeNHa lfpeijaraeMblX METOLOB D NPaKTHKY
GPONIAEMOTO 3eMIeAe HA HeoOX0MMMO CO31aTh Ha OPOIUAEMBIX 3EMJISX
CMECUHAABHYIO CEeTE BOAROOAIaHCOBHX CTaHUHM, IPOrpaAMMOIl KOTOPBIX
ABMSIOCh Oul KOMILICKCHOE® H3VYenne BOJHOTO ¥ BOAHO-COJEBOro,
A TAKKC TeNA0BOro 621aKHCa JedTCALHOTO CI0S HA OPOIACMEIX 3eMIAX.
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OPOCHTEJNBLHBIE HOPMBI H HYHCIO MOJIUHBOB O3HWMORB
NJf NOHCKOH, HHXHEJAOHCKOH, BEPXHECAJILCKOH .

KyvanTypa 1945 | 1946 | 1947 | 1948 | 149 | 160 | res1 | 1964
| J
Mpw
Oanmasg Lmennna 400 | 2850 | 2700 | 3400 | 3650 | 3100 ) 4150 | 850
4 3 3 4 4 4 h |
Kyrypysa 4000 | 4000 | 3100 | 5100 | 5800 | 4600 | 5S00 | 2600
5 5 4 3 7 5 7 3
NMpn H —
Oanman nuersua 2100 | 1100 | 700 | 1900 | 2350 | 2000 | 2750 | 600
2 i 1 2 3 2 a 1
Kykypyaa 3100 | 3100 | 2800 | 3900 | 4100 | 4050 | 4200 | 3000
4 4 4 5 8 5 5 4
Npu H=
DBHHEH. NuesHLa 1100 | — 0 1100 | 1100 | 1100 | 1100 | —650
| - 0 1 1 1 1 i}
Kyrypyaa (2000)] (2000)] 1600 | 1800 | 1500 | 1300 | 1700 [--500
@ | @ | 3 3 3 2 3 w

IprMeyanme, TMepaaA cTpOKD =— OPOCHTENRHAR TOPM, M ra; oTOpaR CTPOKA — WK




H BOTAEBCKO-CAJIKOBCKOH OPOCHUTEJILHBIX CHCTEM

TPHIOKEHHE 1V
MUEHHIBI (BE3 OCEHHEW BJATO3APAAKH) H KYKYPY3bl

—

1553 1a54 1955 1956 1957 [958 [ 1050 1960 1961 1652 1963 1064
>3 m
2500 1 3400 | 3150 | 2850 | 2900 | 600 | 2400 | 2100 | 3300 | 1400 | 3100 | 1000
3 i 4 3 3 1 3 3 4 e 3 |
2700 | 4200 | 4200 | 3400 | 4100 | 1000 | 3500 | 2400 | 3900 | 2800 | 4500 | 3000
| 3 5 5 4 5 I 4 3 5 8§ & ¢
2= M
900 | 2050 1 1200 | 700 00 350 | 1400 | 1400 | 1660 ] 930 | 2100 G650
1 2 | 1 1 0 o 2 2 | - 1
1400 | 3400 | 3500 | 3400 | 4200 | 800 { 3000 | 2100 | 3000 | 2600 | 4000 | 1500
2 4 4 4 4 | 4 3 i 3 5 3
142 m
| 100 | 1000 | 600 | —I100] 500 |—750| 300 0 S00 100 | 80D —=00l)
0 1 0 0 0 4] 0 |
1000 | 1500 § 1500 | 200 | 1500 | —800]| 650 G600 | 1000 { 600 | 1000 | —800
2 3 3 0 3 0 | | 2 | 2 0

BfMo pOANBOR

—_—
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(eMo1d Busargsdiou w puwesoduwdod mnroe) H9dYE4D 'd YHHAIOVA HLAD HOMIThHOVAI0dITHI YWIXD
T FHHIWOIHdH



HPHITOXKEHHE V

CE3JOHHBIE BEJHYHHBI HEACGCTATKA BOJAONOTPEBJIEHHSA,
OTTOKA H OPOCHTEJIbHBLIX HOPM PHCA (m%ra)

| | |

o ] dg A M JI dg [ A M H ap 4 | =
| I |
I B
Aparup I Crennan é Tecnudnail

1925 6580 ) 8700 1 15 280 [ 1
1926 | 7130 | 8700 | 15 830
1927 | 7730 | 8700 | 16 430

1932 | 6210 | 8700 | 14 210
1934 | 7840 1 8700 | 16 540
1935 | 9160 | 8700 | 17860 (9740 | 9000 | 18740 [ 9230 | 9000 | 18 23C
1936 | 9340 | 8700 | 18040 104601 9000 | 19460 | 9240 [ 9000 | 18 240
1937 | 6470 | 8700 | 15170 8760 9000 | 177 7090 | 5000 | 16 090
1938 | 8HI0 | 8700 | 17510 9640 | 9000 | 18 G40 | 9510 ) 9000 | 18 510
1939 | 6900 | 8700 | 15600 (9960 [ 9000 | 18960 [ 7200 [ 9000 | 16 200
1941 | G830 | &700 | 14 530 | 9030 | 9000 | 18 030
1943 ‘| 7590 | 8700 | 16 290
1944 | 6900 | 8700 § 15 200 |8 3101 9000 [ 17 310
1945 | 5830 | 8700 | 14 530
1946 | 7920 | 8700 | 16 620 || 7 870 | 9000 | 16 870
1947 | 6830 | 8700 | 15 5630 |
1948 | B230 | 8700 | 16930 ¥9 360 | 9000 | 18 360
1949 | 6830 } 8700 | 15650 |9 080 | 5000 | 18 0GOD
1950 | 7810 | 8700 | 16 510 ‘JE 780 1 9000 | 17 THO

8150 § 9000 | 17 130
7910 | 9000 | 16910

8150 | 9000 | 17 150
BOGO | 9000 | 17 060
K060 | 9000 | 17 060
7830 | 9000 | 16 830

1951 | 6970 | B700 | I5670 9710 9000 | 15710
1952 | 5570 | 8700 | 14 270 || 6930 | 9000 § 15 990

A e e T

1953 | 7870 | 8700 | 16570 9 180 | 8000 | 18 180 | 8520 | 9000 | 17 520
1964 | 7310 | 8700 16 010 Jgﬁlﬂ 000 18 RI0 | 7780 | 9000 I6 780
1955 | 7180 { 8700 | 15880 09380 | 9000 | 18380 [ 8420 | 9000 | 17 420
1956 | 6380 | 8700 | 15080 [8770 ] 9000 | 17770 | 8340 | o000 | 17 340
1957 | 8930 | 8700 | 17630 (9550 | 0000 | 18550 f 7730 | 9000 | 16730
1958 | 6930 | 8700 | 15630 7930 | 6000 | 16930 {7730 | 9000 | 16730
1959 | 8840 | 8700 | 17 540 |9 970 | 9000 | 18 970 -H':!ﬁ&ﬂ 9000 | 18 380
1960 | 6240 | 8700 | 14940 [ 8630 9000 | 17630 | 7430 | 9000 | 16450
1961 | 7130 | 8700 | 15830 {9260 | 9000 | 18260 | 7070 | 9000 | 16 070
1962 | 8640 | 8700 | 17 340 9260 | 9000 | 18260 ! 8420 | 9000 | 17 420
1963 | 7050 | 8700 | 15750 (8780 ] o000 | 17 780 I 8530 | 9000 | 17 530
1964 | 7670 | 8700 | 16370 [[8 670 | 9000 | 17 670 || 7050 | 9000 | 16050

MprpEeveaan e ILeck :FEE
_lrrr.n* !r-.u]'

K T B 5 ML

as A Mg Mg,—

Eon

A — sona dopMApoBanun CTOKa; DB — 30Ha paccexBanus H norpebaends CTOKa:

I — ®eprancenit padion, Il — Jogopsas crens, I — YAKHP, IV — Apwes-Typ-

KCCTaUCKRE opocuTenenmf pafion, V — Hnaoped. | — Kanan, 2 — KO2JeXT1Op,
d — FRAPOMCTRPRYECKMH cTnOp, 4 —- rpannia oM.

A57




CHHCOK JIHTEPAT YPbI

. AGpamona M. M. Teperpumenne BOZ B MOYBS NpK HCNAPEHHM. —
«Tpyaul NOYBEHHEOTD WHCTRATYTa», 19563, 1. 41, ¢, 71 —145.

2, Anepsnnon C @. 3aBHcHMOCTE BOJORPOHALAEMOCTH NOWYBO-TPYHTOR
mcﬁfp:-ﬁi:m B HEX Bo3nyxa. — «floxnagm AH CCCP. Hop. cep.», 1949, 1. 69, A2 2,
C. —144.

3. Apepernop C. @ [Nputmskerrasn oneska poan GUALTPAUHE B 30HE
CEANMANAPHOR Kalmbs, — «Jokaaam AH COCCP. Hoe. ceps, [949, 1. 69, X: 3,
c. 309312,

. Anepoanos C Q. lopusoutaneeufi Apesas npu Gopule ¢ saconenneM
opomaeMux 3eneas. M., Maa. AH CCCP, 1959. 84 c.

O. Aseperanor C. ®. Hexoropue Bonpocs NpenynpesACHES Saconenns
OpPOIACMEIX 3eMeab W Mepn 00pebi ¢ nHM © Epponciickoit wacta CCCP. — B ka:
Opowaesoe 3emaggene EPOIIEFIEHGH J4CTH - M., «Konocs, 1965, c. 90—152.

6. ApepbainosC §. Pacuer ropr3oETanbuoro Apenama mpu Gopuse ¢ 3a-
CONEHHEM OPOMAEMEX JeMeTb, — B Ki.: MaT-Nk K TeXHAYECKHM YKA32NHAM H HOpMaM
NPOEKTHPOBANMA OpocHTesbREX cucTem. Haa. Tunpomonxosa, MCX CCCP, 1958.

7. Apcpoarcor C. &, Uwi Crr-E. O pacvere gpesama npn Ha-
Jmﬁisl leéqin.uh'rpauuu. — ¢H3p. AH CCCP. Ota-wne Texw. nayke, 1957, Ny 3,
L. —-— .

B. Asapurit M.C.,Boaxos A. C Peavasrams HCusITalR# TCNACBOIHO-
GamaHCOMOTO METONA CNPENeNeNHs IOJHBHOrD PLMHME SPOBOIN MINERMUL! B 33CVILIH-
Bom llosogaee, — tT&mu TH=, 1972, pun. 199, ¢. 221247, ’

9. Aaexun O. A Xuumueckudl anaqws Bog Cywr (npd CT3NHOHAPHOM HX
Hayuﬁgmﬂ. Ja, T H,ﬂ,pmiﬁﬁ:—lﬁa‘h 1954, lﬁf? ot

cAaexceen . A, Juuamika HHQUALTPAMKK A0MACBON DOSsl D NOYBY. —
«Tpynw I'TH», 1948, sun. 6, c. 4372, 3

1. Anexceep B. H., launasuenxo H. B Pacuer nosrpxoro pe-
HHMA CEIBCKOX03ACTREHHLIX KYALTY]D METooM JepHuKTa HenapaeMocT, — «uapo-
TeXHiHK2 ¥ Meanopanusz, 1960, Ne 8§, c. 10—15.

12. Anekceercxku it E. E. llepcrextani opomaemoro semaencansn ua
wore PCPCH n YEpaunsl B 3ag4un CEALCKOX03ANCTECHHON HAYEH. — B 1u.: Opowae-
moe seqaezeqne n Esponeiickofl waern CCCP. M., «Konaocs, 1965, ¢. 5—I16.

13. Aaues H. I'. Teopita B pacser nR(UILTPANMOHNNX NOAMBOB N0 GOpo3-
nam. — B ru.: TporpeccHbRAn TeXUMKa NOJHBA CEABCKOXOINACTBEHHLX KYALTY]
Baxky, AsepfaiinRanckoe roc. Hag., 1963, c. 267—279.

4. AanzTben A M. BrarooGopor KyaeTypumx pactennii. J1., Crapomeres-
#3gar, 19564. 248 c.

15, Aanarber A M. Buopnanyeckue OCHOBW BJArenoTpelicins Opowae-
MBX KYALTYD. — B k#.: Opowaemce semnesenne 8 Epponeiteroit wacta CCCP. M.,
«Koaocs, 1965, c. HS4—67.

16. Aanartees A. M. BaarcoGoporw B npupose v nx ppeoGpasoranue. JI.,
Iuaponereonsgar, 1969, 323 c.

IT. Aanfateen}C M. K eonpocy 0 pacuerrolt obecnescHuocTH AePHUNTE
BonHOro Gananca NpW NPOEKTHPOBAHHMH opouesnd. — B ku: Boamoe xoamiicreo.
Bun. 2. Kres, «¥powaiy, 1965, c. 5—=17.

18. Annateen C. M. O noaHsHHX PEXAMAX CeNbCKOXO3ANCTEERHBK KVJb-
EEEM Blml.:I owmaesoe semnegente ¢ Esponefickoft gacru CCCP. M., «Kanocy,

. ¢ 185—=190.

358



19. Aanateer C. M. Hconeaopasna AMHAMHKA BOAONOTPCGRENHS Opolrae-
MBIX KYABTYP. — «Tpyan ¥xpHHHMTuM», 1956, pun. 77/3, c. 33—60.

20. AanarsesC M CocTomupe W 3334 OpOUIeHHS CEILCKOXOIARCTBEHNHEX
HNEF na Yxpaune, — eBecTanx ceabCKuxoasicToenHol naykw», 1963, Ne 12,
C. 18

- 2l,Aanatsen C M. TlorusHoll pesum CenbCKOXOSANCTBEHHIX KYALTYD
B iscaofl wacTit Yxpaune. Knee, Hay. MCX YCCP, 1965. 88 ¢,

22, Anapeanonrn B.T. Buytpurogosoce pacnpeneaenne croga. JI., Imapo-
mereonaar, 1960, 327 c.

23. Apar s M. M. Bansune e02io-BO3YLIHOTO PeXiMA NOYBM WA POCT, pas-
BATHE M YPOMAABOCT KYKYpY3u, — «Tpyau TTH», 1969, sun. 158, ¢. 50971,

24, Apnwuymwmrguna E. B, PykoRofcTeo 10 XMMHUECKOMY BHMIH3Y nods.
Han. MTY, 1970. 487 c.

25. AckoscHekuaf A, H. Opoweane n vGpognenne semens 8 CCCP, M.,
Cennxoarna, 1961. 87 c.
lgﬁ?ﬂﬁﬁl? ckovwencxu it A H.Opomeunee u o6ponuenwe B CCCP. M., «Koaocs,

- c.

27. A ¢ tanosC. B. Meawopatneiroe nousopedcure (npakrtukyn 2). M., Cens-
xo3rks, 1958, 367 c.

28. Actanos C. B. Bucota xanwaaspHOro MOAMATHA BOAL B MOYBAX. —
dlovposenepnes, 1927, 1. 22. N 3.

29, Acennr H. A. [k ap.]. Tlousa Kasaxckot CCP. Bum. 7. Anma-Ara,
«Hayxas, 1967. 366 c.

30. Atrxapckaa T.H. Bosspatnme BoAn opowaeMulx 3eMens ®eprauckoi
nonuam. — <Mereoposnoris W rrapoacriss, 1970, Ne 10. ¢. 63—=T71.

3], Bapon B. A. K sonpocy nporio3a caicBore pemuMa NOYBO-TPYHTOB. —
«Bonpocs MenHoparisHol ryjporecaoraus, 1967, oem. 3.

. Bapon B.A,l0c¢oBa 3 H. K sonpocy 0 nporso3e rajpoxBMHIeCKOro
PEMCHM: 1IOA3EMELIX DO/ HA OCHOBE METOI0B XHMHYECKOR TRAPOANHAMAKA. — cBonpoct
MenHOpaTHEHOM rEAposornes, 1968, Bun. 9.

. BrEngeman H. H. Onenka skcnnyaralHosELX 3a04C0B NOAIEMIILX BO.
M., FocreonTexnanar, 1963. 203 c.

34. Brpoxosa A. Il Barause opowenis B3 BOAULA W COGIEBOH pekum
nous JOmuore 3asomses. M., Han. AH CCCP, 1962, 266 c.

35. Bonukosckuwifi ® H, Hukoaaes A. B. lMoansaue pempmu
xnonaTREKa B yeaosuax Tamsuxucrana. — B xn.: Mar-au ofsensiednoll Hayunoil
ceccin Mo xaonkoeogerey, T. 3. TamxesT, 1957. 14 ¢,

3. GonukobcKknft ®.H.,Yanosckana E.B.,,lllefinkuan T.[O.
[MoansHbe pEMEME CENbLCKOXOSABCTEBEHHLIX KYALTYP NO ng;lpﬂ.mmm::ﬂmcmmu
ofnactam Tapwnxckoft CCP, MymanGe, Ceavxoarns, 1962, 62 c.

37. Bpatumes I1. H. O AMe muerHun 1 Apyrex kyastyp 8 CIUA. —
:T‘Hn&munﬂa H meauopaunss, 1966, Mo 12, c. 36-—56.

. Byaarosckef A. H. Henapenne nousennofl eaars. M., sHaykas,
1964, 243 c.

39. Bynaroncku i A H. Boutupanue sogd s nousy. M., Haa. AH CCCP,
1855. 139 e,

40. B v A& Ko M. H. Tenopoi Gasanc senHoit mosepxnocty, J1., M'uapomertes-
nagat, 1966. 2566 c. .

4l. B yam ko M. H. Hecnapenwe B ecrecTeetsnx yonopnaax. Jl., T'uaposereo-
KsnaT, 1948, 153 c.

42. Byawmko M. H. [sap.] Hauenerns KanmaTa B CBA3H ¢ IIaHOM Npeolpa-
soBamun npepons. JI., M'mapomereonsgar, 1952, 207 c.

43. Bapxotos T.J,,Hruartioxr I.J. Paspuree meancpanud 8 CCCP
M sanauy coserckoli ruapoaorni. — «Tpyas [TH», sumn. 171, 1971, €. 39—48.

44. Baxaaos 3. Y. Baganue noAcTHAaioMel NOBEPXHOCTH HA COOTNOWMEHUE
COCTARAMIOIUIHX Iﬂa.uuaunuunum Gananca B ycaoBwax SlBauckoil foanin., — «Tpyau
Tamxvkckoro HHH nousosegenwnas, 1972, 1. 15, sun, 2.

45. Beanuxo E.E. Passurue pucocesnea na sore PCOCP 1 Yxpaunn, —
B Kﬂu'é O au;:naeune scwneacare 8 Epponefickoli wacth CCCP. M., «Konocs, 1965,
c. 219—-24l.

229



46. Bea ny gk 0. E. b. Pausorannioe HCNOIL30BATIHE RPOLL TPH BULICALIBAIIRK
pica. Kpacioaap, Ko, wap-no, 1965, 196 c.

47. Bepnren H. H. Hexotopuc Bumpocs XHMH9eCKUH FHApOlullaMEKR,
NPEACTADISIGINAE HHTEPEC A8 MeAHOpaumMi i ruaporexunkn. — sHao. AH CCCP,
Cep. Texn. nayrus, 1953, Me 10, ¢. 13691382,

8. BeprroC. A, Pasymona JI. A. [Tourennag naara. J1., Tuaposereo-
wagatr, 1973. 328 c.

40. Bepuro C A. Meroguka coCTaBaenss NPOTHO3A 3anacos NPOAYKHEHOMN
BAACH T IOUBE 1L OMed K RAATCOGECTeN 0TI 3CPHOBHX KYAeTYp. — B Ki.: C6. mero-
AHYecKHX VEAZAHKA MU SRAIN3Y H OUETIKE CACKHBIIMXCA H OXHIACMEY 4rpOMCTCOPO-
Aoruuccknx yeaosuit. JI., Mngpoucreonsaar, 1957, ¢ 143—164.

50, Bepwsnnun A H. [puvesenye MeTOla TCHAOBOIO GANAHCA 1A vnpete-
ACHH S CYMMAPHOTO HCTIAPCHH S HA MPHMepE OpomAaEMLX 3enenb PocTosekol obiaacTn. —
¢Tpyau ITHe, 1967, suin. 146, ¢ 39—52,

5l. Bepwuuun A. Il Hsvenenwe ruiposMeTCOPOAUTHIECKOro oM 110N
BauABHenm opowenis. — «Tpyau ITHr, 1972, s, 167, ¢. 147—=159.

52, Bepmuuuu A, TL Topnsontaabliaf RSMCHYHSOCTE HCIAPEHHA HA OpO-
waeMplx ceabekoxoaaficrsenuiax noanx. — «Tpyaw TTHy, 1968, ern. 158, c. 3—50.
IE-}[‘E}E'S]'TE AALHMHpPoBA. [ MeauopaTeBead ragporeciorita. [ocre0aTexu3gat,

. L. .

54. BogiofaadHcoBne HCCACIOBANKA Ha opomaeMex semanx. — «Tpyaw [THs,
1969, nun. 158, 179 c. (TToa pea. C. H. Xapuenkuv).

Igﬁﬂﬁﬁﬁ? ociikon A H. Bosjeficrsie ucaoBeka na npupoay. M., Msa. AIT CCCP,

L] EI

56. Boakon A C O penpescarariBHOCTHE JUSHMETPHYCCKHX nalmonenut. —
«Tpyan ITHs, 1971, nwa. 170, ¢. 55678,

57. Bonkos A.C. Mensragne DjipoMeTCOpoaornieckoro MeTOda oupeagme-
HHA (OAWBHOTO DEXOINA KONOCOBHIX CeabeKOoXo3fHCTBENHIX KYALTYP B PocToBckod
obpact, — «Tpvaw [THs, 1972, pan. 199, ¢ 137—184.

58. Buro6yes B. P, O obuel 3aK0HOMEDHOCTH B MPOUCCCAX H3MENERIA
CONEBRIX 33NACOB B NOYBAX NPOINAEMBIX K METNOPHPYEMEIX 3emeab. — sllouBopesenies,
1964, Mo 5, ¢. 47—5b.

59. Boawsduyn H. 5. PacueTat snexentos Gaatica TpydTOBMX BOL. Jl.,
Tnapomereonapar. 1972, 271 ¢
0 EﬁﬂhBﬂnpum arpoksvaTraeckoro pafosuposanun CCCP. Hai MCX CCCP,

ofi. 132 ¢

6. Bocxkpecenmeruii K I Mopua H HIMERUHBOCTE TOA0DOTO CIOKE PER
Coserckoro Comwsa. J1., Fuapomereonagat, 1962. 546 c.

62, Bpeseniice pyKOBOACTED 0 OMPECACHAI HOPM i CPOKOB NOTHBA TEMTOBOLHO"
GananconuM metouon. J1., Hag. TTH, 1971, 30 c.

63. BpevenHse TEXHHUCCKHE YKA3AHNA N0 NPOSKTHPODAHHID PHCOBSIX OPOCHTENh-
X cHereM. M., Hax MCX C , 1562,

G4. Tanaun J. C K ponpocy TpanchopMauua upopias serpa. — «1pyasl
I'T{e, 1956, Bun. 33.

5. Tapama M. C. Pesum opullerws CeAbCKOXU3E RUTBEHHMX KYALTYP. —
B ku.: Mart-Tn K TOXIMMECKHM VCAOBKHAM W NOPMAM MPOERTHPUBAHUA OpOCHTENbIBIX
chered. M., HMsa. Dunposoaxoza, 19568 c.

6G. I ad v p o B B. K. Komuaexcsoe HCCACIOBAKHC TCILIOBOIO It ROAHOTO Ganan-
COB OPOIIAEMOI0 XJIONKOKOro nuasA B 3oHe KapakyMeKOro KaHama HAL. B. H. Jlenrua.
An‘mgw]'r. HCC. HA COMCKamNe VUCH. cTememn kamjl. nayk. [969. 22 ¢

7. Fepapanr M. A, Douy cuGipckux pex — 3ACYILAHBLIM JENIAM lOTA. —
elHapoTexnika # Meauopaunas, 1972, Ne 12, c. 13—=23.

68. Tepapaun H. A OcolennocTd NPHPOAHEX H MCTHODATHBIILIX yeaonHi
S0HK NELOCTATOUNOrO YRaamuen#d W npolheMu nepepacnpelenesds CTOKA PENHLIX
Gacceitwos na Teppuropsn CCCP. — B xu: Mat-id K BCCCOI3HOMY COBEMIAHMI) TU
MeTHOpanHi nous. Hap, CowossognpocesTa, 1968, 104 ¢

69. eaporcogorna CCCP. T. £G Kmnbii Kasaxctad. M., eHeapas, 1970. 472 ¢,

70. Tao6yc A. M. Hecaesopanie nepeasHiKeRHA BOLM B NOYBAX M IPYITaX
MOA BIHANHEM TEMICPATYPHOTO rpagHerTd. AnToped. JWCC. HA COHCKAKIC YUed. cTe-
nenn kami. nayx. 1962. 19 c.

SG0



7l. I'n 4 w Koo B. . Bonpocd Teopin # MCTOAL PHAROMOTHYECKAX HOCAEI0-
nauwii. M., Hpz. AH CCCP, {961. 415 c.

72. Tepdyunosa H.T. Merojuxa pacuyera uy:fgguum HCIAPEHHA Ha 0po-
wacMex nongx. — «Tpyas TTOs, 1967, pun. 214, c. 87 :

73. TopwHoe H.C. Opowese CenbCKOX0IAHCTBCHHRBYE KYIBTYD H MOAHO-
pauus sacoacussy nous. Amma-Ava, «Kafinaps, 1970. 150 c.

74.FTpadoscrau O A [Mpoucccs paccofensd nous foauun [Omioro Tan-
}m{mméana npi mesropamis. — «[pyas Taamuwcsoro HHAM uounosepenuss, 1961,
T- 10. 274 c.

T I g{u ropees A. A, Byvamxo M. H. KnraccwpHkangd KEAHMATOB
CCCP. — «Man. AH CCCP, cep. reorp.s, 1959, Me 3, . 3—18,

76. Javuanu A M. Oumuucckni MeTof HAMEPEIHA BIAXHOCTH MOYBH C IIPH-
MEHEHMEN VIONBHEIX 3MEKTPOI0B D creknosoiokwe. — «Tpyan HHMTMIDs, 1957,
BMm. 9, ¢ 52—T8.

77. Tauvwavvenxo H. B, K pacuery noamenstx HOPM NpH OpOweHHH
CEABCKOXO3ANCTBOHIEIX KYAbTYp. — «Tpvam KasHHHBX=, 1965, . 4, c. 29—4d.

78. Japurtan @. ¢, Measnur O C [Tpotaema nporyo3a HCIAPAEMOCTH
M opociTeatany BopM. JI., [rapovereonazar, 1970. 71 .

79. Toaroe C. H. Hceaegopanne noueeHHoil BRATH H ee NOCTYMHOCTH AAA
pactennit. Haa1. AH CCCP, 1948, 208 e ,

i 80. Jpenam ceabcroxosafierneddux seMeak. ([lep. ¢ anra.) M., eKnnoce, 1954,
719 ¢

8l. lposaoe O. A, 'prropeesa A C Buraroofopor v ammocpepe.
JI., Tuapowcreonsnar, 1963, 314 .

82, Dyuwnu-baproosckui J. B. Onoanou 6aaance opomaensl Teppu-
fopui. — «HMss. AH CCCP, cep. reorps., 1956, X 5, ¢. 61—73.

83. Aynun-Baprwosckn it J. B, $PHaHKO-reorpadHucCRHE OCROBH
NPOEKTHPOBAHHI OPOCHTEABHBIX CHCTEM (pafionypopanpe i BoTusll GajaHe TEPPHTO-
piw). M., Man. MCX CCCP, 1960. 167 c.

B4, Ayuun-Baprosckuit JI. B. Passurue kppuraiuy i cyapta Apans-
ckoro mopa. — B gu.: [poGacMel npeofpazosanda upHponw Cpegded Aswu. M.,
eHaywa», 1967, ¢. 75—84,

85. Emooa M. B. Heonegosanie BOIMOMNOCTH OPOWEHHA MOAICMHBIME MHHE-
pAAMIOBAHHIMH BoaMB B yeaokuax Cepepo-3anaga PCRCP. Astopod. amce. ma cu-
HCKAHWE yeen. crenend Kam). nayk. 1970. 20 c.

A, EMmeawgnorB. A Tavma-nyus ¥ HefiTPOHR B MONEBEIX NOYBEIIHO-METH -
OpATHBHbLIX HLCASIeBAHHAK. Teopus H NPAKTHKA MPHMCHEHHS raMMa-Nyuen M Hem-
TRORHLIX MeTogoe. M., locaTonuagar, 1962, 223 ¢,

87. Epemenko I B, ¥Yexmanos A. Jonoagurenbukie NCTOHIAKH OPO-
wenns B 3auaapoi Qeprane. — oTpyust CAHHMHPH=, 1967, Baimn. 113, c. 183—204,

88, Epurun (I C dusnonorsucckne ocose opowenws paca. M.—fL.,
Ceabxoaruz, 1950, 208 c.

8. W exapesal. A, KypuanraaxuneeA B,Coxkoa08 A. A.-
ﬂ}%qﬂu Kazaxcxoit CCP, Bumn. 12 — [Touss Ynugenrekoi ofiacte. Aava-Ara, 1963.

C.

- 90. 3afinwcn DB. B. Pucopan opocktesshan cHerema. M., «Komoce, 1964

c.

91, 3aitmes B. B. CrpyrTypa opocateasHOl Bopuu pueca, — B xn.: Kpatkuc
HTOTH HEYUHO-ICCACIOBATENBCKHY pasoT 34 1957 r. Kybaucko#t opochreaslof cran-
uun. Kpacnouap, 1958.

92, 3 a fi u e p B. B. [ckoTopuie BONpOCH PAIBHTH OPOWICHEA Picd Ha Ceeprod
Kaskase. — «[uiporexnuxa ¥ seawopauuar, 1963, Ne 12, ¢ 317,

03, BapyleAnnii ONBLT PACTETA PEXUMA OPOILEHH A CEABCKOXORANCTBLIHBIX KYAb-
vp. M., Han. Nunpopogxoza. 1961, 90 .

M. 3ydcuor J. H OG0CHODAHHE MUTOND pacHerd MCCAYHBIX CYMM HCmApe:
mua — B kd.: MaT-am mexAVDeIoMCTEeRnoro CONeIMAHNT no npodiede H3YUCHHA H
OGOCHOBAKMA METOA0R PACYETH lCHapeiHs © poixoll moBepxHocTr w cyws. Baazal,
Maa. I'TH, 1966, c. 220—23L.

5. Hearos K. E.Ocuoss FrHIPOIOTHY GOROT AECHOR 30ULI I DACUETLI BOL-
HOPG pemnma GonoTHalx Macerpos, J1., Duapovereonsagar, 1957. 500 c.

Jal



6. HeanoskK. E Bonpocn 1pH&entd BOIH B OCYIICHARMX TOPOfHEX 30Jemkax
H HPHYMEHE HX MEpeysasiucsus. — «Tpyae FTH», 1960, pun. 89, ¢, 3791

97. Hsanos K. E., Xapuengo C. H. Cocrosune sonpoca ¥ 3a3avH
PEryANPOBAHHS ACOAPEHHS ¢ NOYBH. — B K. Mat-nu MexIYBLgoMCTRennoro cope-
UAHAA 10 NpolneMe M3YHeHRR ¥ DEryJiHpOoBAHRA ACnapenHy © BOLHON NOBEPXHOCTH
®# nousnt. Banaaii, Haa. ['TH, 1964, c. 155-=-203.

98. Hpanos H. H. 3onn ypaakuaenus 3emMnoro mapa, — <HMas. AH CCCP
cep. rmrﬁ, H reodna.», 1941, Ne 3, c. 2612885,

99. Hearoe H.H. O onpesiencany scanuud HeoapsieMoctd. — «Map. BI'O»,
1954, T. 86, Ne 2, c. 189—19¢.

] lilllllgl‘.g Hpaxop H. H. Mwposaa xapra pcnapaemoct. J1., Tnapomerevnsnar,
[ ET- W c. I

10l. Hasacos A. T. Crox # poanmil Gananc pegnsix Gaccefikos Kmpru-
sii. — «Tpyaet CAHHTMM:, 1969, sumn. 43 (58). 295 c.

102. Kaxencruaiil. H K meromixe onpesenenns kospdutiuenta (penocrar-
Ka HACHLILCHHA H BOJOOTAAYK) B YPaBHENHAX HEYCTaHOBHBIIErOCH ABHMREHAR FpPVHTO-
Bl X nnnéﬁh— «Tpyau Jladop. regporecaornveckux npofaem AH CCCPs, 1955, 1. 12,
c. 48—5b.

103. Kapanunckn it M. M. Hexoropue pesvasTatel GanaHCoBuX HOCE10B3-
uufi 8 Yyhickon snagume. — B xn.: Hayuerne snedenton pognoro Ganapca, pexnMa
¥ TEXHHKH opomenna. dpynze. Hsn. KuprHMHMBX, 1965, ¢. 7—25.

4. Kapaos E. M. K ronpocy onpeflenents nomHBHLX HOpM. — «[louBo-
segennes, 1969, Ne 11, ¢. 95—=101.

106. K aun M. M. Pemum r:‘l’.gglmnux BO B OpOIaeMEIX PAfiOKAX H €ro peryaupo-
panne. M., Ceabxoares, 1963, C.

106. K a i [I. M. KouTpoae pesaMa rpyHTOBLIX BOJ 1A OpomaeMuy semaax. M.,
eKoaoce, 1967, 183 ¢.

107. Keaacep P.Bons v soguatit Gananc cyma. (ITep. ¢ wen.) M., <[Iporpeces,
1965. 435 c.

108. KenecapuuH. A. Bonaune ray0uns 3aneranisg ¥ XUMH3IMA TPYNHTO-
BHxﬁE.q_ﬂ?Ea YpOsaRHOCTh XAoMUaTERKA. — eBectunx AH KasCCPs, 1948. Ne 2 (3),
c. .

109. Knpuaaopa T.B. O pavannn DFBLEEHHH‘ Ha PAAMALHOHLLE XapaKTe-
PHCTHKS JeATeAbHOA nosepxnocT. — sTpyaw 'TO», 1952, suin. 37 (399), c. 7—12,

110. Kosna B. A. IMporcxomnexne H pemam saconenasx mous. Y. 1. M.,
Han. AH CCCP, 1946. 568 c.

11l. Koo na B. A. Boauui B conesofi 6a,1aHC MCCTHOCTH H OPOIIASMHX NOUE. —
B EEH': IMossut apuasok 306N Kak 00beHT opuinenns. M., «Havxas, 1968, c. 05—
136.

112. Kosaa B. A, Eropos B. B. Ouexka jasmunadhToe Jan Hppuramnvm
ug,u enaxa. — B ka.: [Tousw apramoll sosm Kak o0wexT opoweHHd. M., «Hayxas,
1968, c. 72—104,

113. Kesna B. A. Ipoueccl coBpeMessoro cojgeHakonicHus (ranorencaa)
B MOMB&X H BoLax. — e[louposenenner, 1947, M 11, c. 672—679.

4. Kaawxawu it H JI. [u ap.]. Tennodussueckuft Metol pacsera norephb
TaJILIX BOA HA HHOHALTPALNI0 B MEPINVIO NOYBY, — eMETEODONOTHA # IHAPOAOTIAL,
1972, Me 1, c. 76—82.

115. Koeanakos B, B. OcioBHpe NpHEOHNG PacyeTds NOIMEBHHX PeXHMOB
CenbCKOX03AHCTReNNBIX KYJALTYP Aas paicnon Kukuoit Yrpannm # CesepHOro
Kpuwa. — «H3se. TCXA», 1954, N 2 (3), c. 95—128.

116. Koanakoe B. B. Merotuka poinofagancoBuX pACYETOR 10 pETryaHpo-
BajHio 34M4C0E BOAK K NOUDE H YCTANODAENHI0 CPOKOR H HOPM NOJAMBA CENbeKOXOIRH-
CTBEHHLIX KYAsTYp. — «/lokmagm TCXA» 1962, pem. 74, c. 2736

117. KounuctauTunob A.P. Henapenne p npupope. JI., Fnapomerconzaar,
1968, 532 o

118. Koucrantunos A.P,,Xapueuaro K.H. Oucura ucnapsemo-
ctd B pafione Caascknx creneft, — «Tpyaw I'TH», 1956, sun. 57 (111), ¢. 73—85.

119. Koscrantrnuore A.P. [nap.]. Heeacaosanne pexuma ncnapenns
¢ ceancroxosgfcTeennuX noncil. — «Tpyas I'THy, 15961, pun, 91, c. 76109,

362



|

120. Keycrantugop A P.[uap.]. Tenaosoli i noinuil pesuy YEpanumu,
J1., Trapomereonsgar, 1966. 592 c.

121. Koncraetrunop A.P,AcTaxopa H.H.,Jlesenxo A. A
;Ti;?'r;:r,u_ul &amﬂa HCmapeHHs ¢ cenbCKoxosaficTrenuux noned. JI., Magpomereonspar,

. C.

122. Kontopmwukos A. C. O Mmerofax pacyera ucnaperua H 3anacop
MOYBERHON BAArH NpH ArpoMETEOpOJOrHEeckoM QOCAVIKHBANHH CENBCKOXOIANCTBEH-
HOIC NpoHaBogeTsa. — B KE.: MaT-7n Me#yBeIOMCTBEEHOI COBRIAHASR NO npodaenme
HAYHEHHN BCnapewus ¢ nopepxnoctH cywH. Banaaidi, Faa. TTH, 1961. . 12—926.

123. Koposxun E T Pactnreasnocts Cpeaned Azun 1 Ksknoro Kasaxcrana.
Ku. 1. Tamxent, H3a. AH ¥Ya6CCP, 1961. 452 c. :

124. Kopuvyunos C.C. [n ;%p |- Hayuerue Boanoro pemiiya ocyenmnx Top-
dauux 3anemed. — «Tpyam BHHH 1T, 1960, sran. 17, 102 ¢.

125. Koetnu M. C. Opowenwe 8 TTosombe. M., «Konocs, 1971, 223 c.

126. Koecrrxoe A, H. Ocnosu mennopauns. M., Censxosras, 1960. 621 c.
|953m' KouweTtkonA, [T IToauss xaonmuarenka B [uccaperodi norane. JymanGe,

128. KpectoscEn i O. H., Kanotosa H.H., Kanotos A. A
MeTodul yyera HIMCHERHA 3211ACOR BOJK! HA NOBEPXNOCTH BoACcdOPOR B HOYBO-TPYHTAX
J0HE A3PALHH M 3ANACOB TPYHTOBRIX BOM. — B ®u.! Mar-ae cemunapa no pacveram
noAHOro Gananca peynkX ROAOCSOPOD i OPraHH3ALKE KOMMICKCHEX BOAHOSANAHCOBLX
W arpoMeTecpoorkuecknx namozenuit. Banxait, Hax. I'TH, 1966, c. 67—102.

129. Kpelanop M. M. OcyoBel meqwopatHBuofi ruapoaorau YalexHcrana.
Tawwent, Haa. AH Y36CCP, 1959, 235 c.

130. Kysowx H. A Bangrue opocurentnofil cHeTeMI! H2 FRAPOIOTHYECKAR
PeAM OpOwAaeMoro MaccHea. —eMeteoponoria H ringposornar, 1951, MNe 6, . 36-—41.

13l. K %_3 B Hn [ [1. Teoperaueckas cxema pacuera HETeHCHEHOCTH CHero-
TagnKs. — «Tpyma THH=, 1950, pun. 24, c. 5—23.

132, Kyauwrg M C Ouenka sacymansux apaenud, — B kx: COopHHEE meTo-
AHYECKHX YKAJAWHIL 10 AHAAHIY H OUEHKE CAOKHBIIMXCA H OXKHIIEMEY ATpOMETEOpO-
NOrigecKAx ycnopai. J1., Tnaposereonszar, 1957, c. 53—83.

133. Madxtman J. JI. Ousuxa npuzemnoro caos amocdeps. JI., Taapo-
meTeonaiar, 1961. 253 c.

i134. lamwopa Ji. [l. Cpapuenne pasnnvyemx METOAOB ONpeNedeHHA HCma-
PeHWa Ha opomaexom none Baxmekofl monHenl TammnkwcraHa. — «Tpyast [T0s,
1968, Bumn, 230,

135, JleGenen A. B. Meroaw usysenns Gamasca rpyutosmix Bog. M., Foc-
reoaTtexnanar, 1962. 191 c.

136. JleGenen A. B. [Iporuos naMeHenus Hmuﬂﬂ PYITOERIX BOIL HA OpO-
LIACMBIX Tﬁ}pumpuﬂx. M., locreonrexnanar, 1957, 176 c.

- 137. lleGepen A @, [Tousennre ® rpyEToBRE Bogs. Han, AH CCCP, 1931,

C.

138. Jlerocraen B. M, Kouwvkos B. C. Mearopamunroe paftonnpo-
panue. Nocwagat YaoCCP, 1551, 191 c.

139, e 6erson JI. C Hpwwenne npHPORHEX KIAKOCTEN H 308 B NOPH-
croft cpege. M.—J1., l'ocrexnspar, 1947, 244 c.

140. Jleou o E. A. HpesaKao-kONACKTOPHER CTOK HE OpOMAEMEX IEMAAX. —
«Tpvaua I'THe, 1969, Bun. 158, c. 72—82.

14l lerywon I1. A, HexkoTopeie 3aKOHOMEpPHOCTH MEpeiBHMEHAT BOAM M
Coneil B OpoIIAeMBIX NOYBAX H 3HAYCHHE TPABONOALHOMR CHCTOME 3emTesenns B Gophse
¢ saconenuem. — B xu.: Boppocu ocsochua semens Cpeamed Asun. M., Mag. AH
CCCP, 1955, e. 184—243.

142. Jiuncaed P.E., Konep M.A., [Tayawec [ J. X. [Tpuxaazaas
ruaponorng. JI., Fnapomereananat, 1962. 758 c.

143 Jinrtenuuen A O, Wynmarwos B. A. Hanpasaenine nayusuo-
HCCJABICBATEARCKON  palioThl [G}HHHHFHM ¥ MTOTH  ero  padorel. — eTpyas
KxHHHIM»>, 1958, Bam. 5, c. 3—19.

144, Jle sosw s M. H. Yenorcx n pogut. M., Teorpadras, 1963. 567 c.

[45. e rosn I'. K. Opomaesoe senacgense B npearopbax Cepeproro Kaskaaa.
Opasonvknase, Cesepro-Oceranckoe kn. nag-po, 1963, 171 c.

363



-6, e ros T K. BuosonmuccEoe of0CHORAHKE MOAHDROTO DCAHMA CONLCHO-
K O3S HCTBENHBIX KYALTYD ¥ upearopeix Ceseproro Kapkasa. — B xkp: Buoaoriucckme
OCHOREl OpOWAEMUro sesncaeia. «Hayxas, 1966, ¢. 40—50.

147. Maragos (Marag sl J. Bauanke SKCOaYATANHE OPOCHTEABNLIX
KAMAIOE HA BOIHBIT PCAITY OpOWAENUro Maccuba, — B kn.: Bananse opowensa Ha
pesxuM rpyHToRbix Bog. M Al CLCP, 1959, . 182—202.

148. Maxcu smos H. A, Madpannc padoT no 33cyX0oycTolMNBOCTH W 3HMO-
crofiroets pacremidl. T. 1. Hsa, AH CCCP, 1952. 570 c.

140, Macyunckan C B. CocTanienme upOTHO2A 3ENACOB UPOAVKTHDHOM
BAAIH DI04 KAPTOGEAEM B MHOTONETRIMY Tpasani. — B xH.: COOPHHR METOINECKHX
yka3auAil 00 AHANHEY H OLCHKE CIOXKHBIUAXC H DABAACMEIY aTPOMETEOPOAOTATECKAX
yeaopsin, JI., I'napomerconsaar, 1957, ¢ 196—210.

150, Marepuaam HaGmoacunit flyGoBcroil HAYYHO-HCGTERORATIECKON FiIIpono-
ruacckoll  naGopa Topin. -

Bun. 1, 1949—1953. Han. TI'M, 1960, 279 c.

Bun. 2, 19541960, M3a. I'TH, 1967,

131, Mescuunes B. C. Meton rHipoxanMaTRYeCcKiX PacHCTOB H ONuT €70
MpHMCHERNA A DafoHK poBaniig 3ana Tao-CudupeKoll pasHEDIL NO TIPASHARAM YBRAKK -
HEHHS 11 TemanoBbecueyennocTH. — «Tpyasl OMEKOr0 CeNbCROXOBARCTECHHOMG 1N-Tas,
1957, 1. 27, 121 c.

152, Meacnuoend B. C. QopMmbl aHaanTIUECKOR 3aRHCHMOCTH CyMMaPHOTO
HETTAPCHRS 0T BJIAMHOCTH NOYEH W TCOAOIHEPITTHHECKMX pecypeon. — elpyam Ow-
CKDIO CEAbCKOXOSANCTRENIONo Hi-ras, 1960, v. 12, 41, ¢. 122—133.

153, MeTogHna AHAARSE IHIAPOXMMHYCCKOrO PEXHMA TPYHTOBREIX BUA B CRAIW
¢ ero nporyosos upH opowennn. Haa. BOETHH IEO. 1971. 165 c.

154. MetonHueckhe vxazamna ynpapaenmnas Dugpovercayxtu Ne 84. Ilpous-
ROICTEO KOMITEKCHELX TOLHO0ETANCOBbIX nafimoJeHH i na MyHKTax ONOpPHOH CeTH. J.,
[uapomeTconsnat, 1973, 160 c.

155, MeTOMHYECKNC YRA3aNms YOparackRan viiaponercaymon Ne 80. JI., T'uapo-
weTeouznar, 1971, 3l .

156. Memawuumona H. B. Arpovcrenpohoraueckot nCoCHOBAHHE vpoile-
EHA 3eplioBLIX KYabTYp. /1., MnapomereckataT, 1971 g

1IE7. Mua1poen @ I lloctymacune W pacxod Bogsl B CyXHX H SACYULTHELIX
sonax. - B n.: Pacrewwe u sopa. J1., Tiapeverconsasr, 1967, c. 5—63.

158. Mupaace C HL O cocTanienwn NpoTHOSHER KAPT HIMERCHHA 3ANACOB
AUdIeMIiBX Dol 00] BAHAHHEM OpOMIEHHR. — B ki.: Tupporeonorns # WHACHED-
nast reoaoris apnanoi soma CCCP. Bri, 4. Tawxenr, Hat AH Ys6CCP, 1967,
c. 6H—09.

150. Mupxnn CJl. Bowise meanopaunst 8 CCCP u ny™ HX paseuTa. M.,
H3a. Al CCCP, 1960. 282 c.

160, Muaypwy B. H. locTynnocTs BAArH AMA PACTCHAS M 3aMHCAMOCTH oT
CTPYRTY P H TMIOTAOCTE CAOKENHA TUNB M PRYNTOB. — B ku.: Bonpoch arpoHOoMH2C-
cxoft tmsngk. oL, Coabxosraa, 1957, ¢ B6—57.

16]. Mauwvpun b. H Henapenwe sojel nouwsofl. — B Ku.: OcHoBR Arpo-
guanki. Puamarrus, 1959, c.

162, Mopnun A C, OGyxon A M. Ocnopnme 32E0NOMCPHOCTH TYpOY-
NEHTHOO USPEMCLITBANLS B NTPH3EMHOM CIDE ATMOCDEPH. — el pyast [eohis. nn-Tad,
1954, Ne 24, c. 163—]H7.

I63. Moposon A T. 3axoHoMepnoCTH NepelbReNns PACTBOPOR B NOYRAX
i rpYETOERX Rojax. — B k. Tpyaw 8 oGneanmensoit ceccun AH T P. Awxabal,
1956, c 239—2062.

164. Mocuen ko H. A Arpordapoiorndcckie OCHODG OpOLISEHE B CTCNHO
SNe {Hal nprEMepe 3anaanoi CaGHpy 1 Cenepnoro Kasaxcrana). JI., TnaposeTeonsiar,
1972. 214 o

165. Mypcaes A X. [5ap.] Lindpoanatorossi BhiuiCAR Gk L5 onpeae-
JCHHS COCTABNFIONNE TEMJuBUrO §aaHCa NOACTHAIOMEH NOBCPXHOCTH N HEROTOPRIX
HADAMCTPOE EAATOOGCCNSYENHOCTH CCARCROXOBHIUCTBENNOTY NONA. — «HMap. JISTH.,

1967, sun. 63, 4. 2.

166. M yw san M. T. Baaroofecncdennocth LENLCROXO3AHCTIENNEY NONed.

J., Tuaposmereonsaar, 1971. 256 c.

364



167. HacTasacHHEe rjipOMETEODOSOTHUBCKHM CTANWIIAM M NOCTAM. Arpoucren-
pONOrR¥ecKye nataloienua Ha Cranuusx w nuctax. . 1, nun. 2. JI., Tuapomercona-
aar, 1963, 308 c. :

168, Hartaabyuyk M & [»xp]. Bryrplixosgictscinoe BoaonoaLaoeame
p Baxnrcged toanue. Craannoda, TaIHEKrOCH3AAT, 1959, 78 ¢.

169. Hercku i C. Il. Henoassopanie KAHMATHUECKHX QAHHLEX AA% PacHeTa
MOpM OPOWERHT. ATPOMETEN]OAOTHYECKOE DOCTYKHBARAE CPOMALMOTC 3CMACIENN
{Teamcm). M., 15645,

170. Hepnun C. B,Posenmrox 0. /., CanonH M. I'. Hexoto-
PHE BONPOCH TENJACBOTO M BOJHOTO PEXAMA HOUNLL. — B kn.: Hoxaan BACXHH/.
M., tKoaocs, 1964, nun. 3, ¢ 3%—43.

171. Hepnua C. B, Uyaunopcky i A @ PHIEKA NOUDH. eHavikas,
1967, 583

172. Heyerpyes C G [Iougenro-reorpaduyeckn it ovepr HnmMKeATCROrO
yeana Crwplapsiickod ofinacnl. — «Tpyis NOMBENHO-SOTAHYECKON SKCUSTHIWH 10
HCCNEAOBAHING KOAOHNAANNOUHBIX paHOHOD A3MATCKOH Poccune. Y. 1. Tlousenuwe
Heeaenopanus, 1908 r. Bun, 7. CII6. 1910. 50 c.

173. HopMu B TeXnMHYeCKMe YCAOBHSI OPOERTHPOBAHWA OPOCHTEALHBIX CHETEM
{(iprext). Bun. 1. M., Tnposoaxos, 1966,

174. Opowensne n ofnoancure semeat 1 COCP. M., sKonocy, 1964. 317 ¢.

175. Ocront arpodranin. Coopunk crated. [Tojg pea. A. ®. Hogge nw H. B. Pe-
syTa. M., dnamaires, 1959, 903 c.

176, [Mapdpenora H H Konudecrsennan OUSHKA MPOLECCOB MHIPALKH CO-
A EE&J YCAOBHNX OpOWCHWA. — «Bonpoch meauepaTHBNol raaporconoriiy, 1968,
B Y.

177. Maxuwanan I T. MCTOIHKE OUPEIeTetnEa HOMAPCHASA © CRNLCKOX03AH-
cme;-:gnm:i; nogei u nousw. —«flokaage AH ApmCCP», 1964, . 38, Ne 2,
c. 119—124,

178 Tlenman X.J 1. Pacrenme B poaa. J1., napomereonsaat, 1968 306 ¢.

178, 1lepex pect C M Opowenne 3cM0Th 10TE 'kpanne. Hapa, AH YOCP,
1962. 274 c.

180. MeTwnos H. C CHaHONGIEE DPUITACMEX CRALCKOXOIAACTREHTIRX pac-
Tounil. — B ki Tasuipasesckre stenns. T. 14. Haa. A CCCP, 1962, 159 .

181. ITeruson H. C. duagonoruyecsne OCHOBE PaluOHATIBIOIO peHAMA
OpOUICHRA W MHHEDAALMOrO TMHTAHHA TAABHEHIIMX CEALCKOXO3NHCTBEHNEIX  Kynb-
Typ. — B EH.: Opomaenoe semacienne 8 Enponeiickoit wacrn CCCP. M., s Koocs,
]ggﬁ. ¢, 16—353.

182, Merpon E. . Opomcuie n osomenoaerse. M., Ceanxosrus, 1949,

183. Merpon E. . Baaroaapaakosce OpmickHe 03HMOR ILIEHIE H Apyriix
KYIBTYp. — B n.: Opowaenoe seureenic B Eaponefickol yacTd CCCP. M., «Koaacs,
1965, c. 280—296.

184, TTonakon L. B. HameHcyne BALKHOCTH MOYE W NPOrHO3 BX MpOCHIXA-
st — 6Tpyvae LHITs, 1947, san. 4 (31), ¢ 156—181.

I85. Moaumuon B. b. Neomopdoaornueckne YOIOBHE DACTPEICAERITH 1PO-
avkTop EnpeTpusanku. — B ki Ceorpadmyeckue padote. M., 1952, ¢. HEE——EED.

186. Monos B. 1. llounenme HemapnTens H MisHmerpul. — Tpyam Maees-
KO CAAUBL-CIOpNINOH ONLTHON cTanuuWe, 1929, un. 20. 88 c.

187. Monoe B. Il. baaade Badrd B noune § NOKA3ATCIH CTENCHK CYXOCTH
ganwara YCOP, — sHayunwic sanuckus, 1948, v 7, pun. 1, ¢ 5—82.

188. Monor H. B. OcnobBn NHAEHEpHO-TEXIOIHISCKUTE TPYITOBCACHHI.
4. 1. M., I'vcrexwanar, 1941,

180. Mlounor Q. B. Meroiu Hayuenuy B pacuera NICAZEMHOTD MITakNa ptk. —
«Tpyam [THe, 1964, pan. 114, ¢. 586,

190. Mo non Q. B, Tpiuenenne CHAPABIHYECKOrO NNOUBEHHOIG HCHADHTLA
B 30Me HENOCTATOYNOrO YRIWKenns, — ¢Tpyas TTHe, 1956, pun. 57, ¢. 125—146.

191, liporpeccnBupe MeTOAR CTPOTTEILCTDE CPOCHTEABNBX PHCOBLIX CHCTCM W
BosacawBanme pica, Teawcn noxkna;os, M., uza. Focacmsonxosa GCP, 1964, 154 ¢.

192. Mporepos A B, Ouenka miarcofcCnedenHocTH APOBOR NIEHHILb
{onca n aumeni). — B kn.: CEOPIMK MCTOAIMECKHX VEA3AHHA Mo aHATH3Y 1 ONETKS
CAOMHBINGXCH 1 ORMIACMELX ArpOMETEOPOROTHYECKUX yoaoeuit. J1., laapomerco-

%5



pagat, 1957, c. 49—53.

93, Mpouepos A. B. K ponpocy pacdera CyMMapHOrO HCNADEHHR TO
rpadmras B. B. [loasxkosa. — eMereoponoriin M rugponorsss, 1950, Ne 8, ¢. 25—38.

. Mywrapes B. ®. Heonegopanne MeTo108 nafmogeHnii Hal Hcnape-
nien ¢ nounk. — «Tpyaw I'TH», 1954, smn. 45 (99), ¢. 5—66.

185. Pasvmoura Jl. A, [lpoctpancreenias HaMeHYHBOCTE H cloco0n yHera
BAAKHOCTH TOUBK HA OPOMWAEMELX Noaax. — «lpyau LIHI s, 1965, sun. 145, ¢. 3—29.

196. Pasymosa JI. A, Memauwnona H. B Peixaua seproBuX
KyAnTYp HA 33CYXY W CYXoBen o pafone HanGoasmed shdextkBrocTH CpoeHI. —
«Tpyae [MEle, 1967, smn. 8, c. 93—105.

197. Pasymosa J. A, Memaunnosp H. B. Merog arpouereopono-
THYECKOrS OGCAYVAKHBAHWA ODOLIAEMOro 3CMICKSTNA MpH BOIAENHIBAIIMH 3EPHOBHX
KYaeTYp. — B Ki.: ArpoMereopoioruucckue acnexThl NOBLIUesHs] NPOIYKTHRHOCTH
semacaenda. JI., Muupoverecuaaar, 1970, ¢ 102—109.

198, Pacuetneic 3HAYCHHA OPOCHTENLINLX NOPM COILCKOXO3THCTBEHHEIX KYIBTYD
ﬂgﬁacﬂﬂe!fznax pek Cupaapbs ¥ Amvaapesa. TawrkenT, Hsa. CperairunpoB0axionok,
1570, C.

199, PaxugmbGaes <& M. Conepoll Ganawc nodec-rpynToB HAa OpOWAEMOM
macenne B [Omnom Xopesde. — eMHAPOTEXHHKE H METHODAIIAS, |967, MNe B, c. 7T9—84.

200. Pauneckrfi A A. lNorepd sogu B kosdduunenT nonezsoro pefictang
OpOCHTEIBHBX CHCTEM Xopeamckoll o6ractu. — «Bompocsr ruapoTexnukus, 1965,
sun. 29, c. 21-.35.

201. Pekomenfauuy no pacucTy CyMMAPIOTe HCMAPCHHA C ECTECTEEHHBIX YTOgu#
[-[gteﬂhé::xt-xﬂsgﬁc'rmnux nonefl TemAckoaHObanNaHcoBMM Metodom. JI., Haa. I'TH,
1971. 64 c.

202, Pekc JI. M. TlepepacupeieneHue conefi B NOMBO-TDYHTOBOM CHOER, —
elIpuKIaEaR MEX4UHEA ¥ TexnHYeckag dwsnkar, 1967, Ne 6.

203. Pexc JI. M. O npornose 3acoqeHisl N0YB NMOIE NPOMBMBOK. — &[loupo-
peaennes:, 1969, Ne 7, c. 94—97.

204, Pecypcet nosepxuocTuex ol CCCP. T, 14, Bun, 1. J1., napomerecuazar,
1969, 438 c.

206. Porouwk i B. B. Meoaegosaste BrarocodMena B 30HE a3pauss M BAAro-
OGECTIETEHHOCTH CeNbeROXo3NAcTRe MY KyAsTYp. — «Tpyas I'TH», 1971, sun. 198,
¢c. 94—117. 4

206, Pemerruna H.M,Bapoun B.A, I xy6os X.Bepruxansnmi
ApeHAX OpOWAsMEE 3evens. M., «Koaocs, 1966. 232 c.

207. Poae A. A. Ociiosul yy¥enis o noysenoi saare. JI., aapomeTeonaiar,
1965. 663 c.

208. Pomancexaa Q. Hcenaperse H tmenyoBol (aJaHe JeATEIbHON NO-
BEPXHOCTH opomrsemMux noaeii. — «CO. TpyAOB NO arpoHoMHuweckof dusuxes, 1954,
pun. 7, ¢. 85—92. :

209, Pomancxasa O U MayueHHe Npoueccod HCOAPEHHA Hd NOJAX C Bja-
rnaﬂaagm}g:i%mmt nosrapami. — «U6, TpYIOB N0 arpoROMHYCCKOH dusnkes, 1954, suin. 7,
C. —_ E

210. PosesnwmwmTok Q. JI. AnToMariueckoe yeTpoicTEO A H3MepeHHA H pe-
ricTpauni KoxphHuHEHTa 00MeHa 1 TV POYNCHTHEX NOTOKOR TENAa | Bjaard, — «Mere-
OpUOTHA M THAponorHas, 1961, Ne 8, ¢. 52—55.

211, Pomanop B.B. Hcnapenwe ¢ Goaor Esponefickofi Teppuropun CCCP.
J1., Puaponereonspar, 1962, 227 c.

212. PomawosB. B. 'napoduanka Gouot. J1., Tuapomerconanar, 1961.359 c.

213. PyGuunoea .2, FeTrep M. M. O6uauesenuit cToxa p. Cupaapsu
e nperenax depraxckofl poauHel B CBASH ¢ pASBHTHEM OpOWEHHA. — «Tpyiw
CAHHHPHs, 1969, pwn. 119, ¢. 3—24.

214.. PYX0BOACTBO IO rpaAHENTHLIM N&GUIOICHEAM H ONPETSAeiHID COCTADAMIOULIX
Tennosore Ganauca. J1., Iugpomereonsnat, 1964, 130 c.

215. PyKoBoNCTBO 110 HSYYEHHIO poMma i $a7ancad NOASeMHEX DOA B peqHHIX
lirgg;e m;? EE MEMAVHAPOIHOTO THAPOAOTEYCCoro fecatnaerda. M., Han. BCETMHTEO,

: &

216. PyxoBoacTEO N0 ONPRASIEHHIO argmrﬁ.upﬂmr}memﬂ}: CBEOfiCTE MOYB KA -
apomercranuuax. J1., Muapomereonspar, 1964, 124 c.

366



217. PyxosoucTBO Mo npoH3BOICTEY walmogenpit HEJ HCMapeHHEM C NOYDH #
cHexnoro noxkposa. . 1. Baspait, Hau.%I‘H. 1963, 156 ¢,

218. PyropoacTpo 00 COCTARJEHHI aTrPOMCTEOPOAOIHYECKHX NpOTHO3OB. JI.,
[enpomerecuspar, 1962, 269 c.

219. Prux os C H. Duzsnojornueckic W NOMBEHHKE NOKASATENH NOTPeGHOCTH

B OPOIDEHHH CeRBCKOXOZAHCTDEHRHEIX KyARTYp (o630p moxgagus Ha VIII M :
HAPOAHOM KOHIpecce noypopesos n Byxapecre). — «[loupopefennes, 1965, My 11,
Cp 42—45|

220. Casumna C. C Henoneaopawse 3aBHCHMOCTH YPOiKad or edauuTa Hema-
peins B ouenke sdhexTa meiHopaupn. — «das. AH + CEp. Teorp.», 1960, Me 1,
c. 75—B0.

2l.Canoau M.T.,,Mocuenxo H. A. K sonpocy ¢ TENJOBOM H BOIHOM
fanaHee OPOLWIEEMOTO IO R B i.'c.uﬂnﬂﬁx Kyayamuecxed creny. — «H3s. CO AH CCCP.
Cep. texn. naves, 1965, Ne 10, c. 140147

222, Ceetwux v i B. [1. Jdomonxnrensisie sOgHLe pecypcht QepraHckod
nonuHel. — sBonpock reaporexnukn:, 1964, sum. 20, <. 53—b4.

223. Cenespgepa E. C,HApoagora B. M. O ecrecreennoM doue sa-
rpAsHenna aTMocdeps ¥ coctase ocaaxos Ha TeppuTopiH CCCP. — B wn: Cospemen-
Hue npodaesms: kaumatoaorsn. J1., Tagposerecusaar, 1966, c. 292299,

224, Cxpunuanackan J.B,Fernuapos C M. OcoleHnocTs pogHoro
Ganasca pPMCOBEIX MACCHBOR, DACMNONMKENNHX Hd NOAMENHLIX ¥ JBALTOBEX TEppHTO-
PHAX KUK pex. — B kn.: Bananse xoaniicTreHHOR QeaTeIbHOCTH Ha BOAHEN Oamane
(uaﬁﬁnaﬂu camioanyma). Kuwes, 1568, c. 136—I147.

3. Caoefiuep P.Bomuuti pesum pacveand, INep. canra. nog pen. B. 1. Yre-
xuna. Ws-po «Mups», 1970. 365 c.

226, Coxoanos A. A, Yebortapern A. M. Ouepkn passurHa THAposO-
rurg B CCCP. JI., I'sapometeonsgar, 1970, 309 ¢.

227. Cokonos A, A, Byraununcxuit B, C. Cocroanne Hccaenopanni
Mo OUeHKe BAHANHSR MSTHODATHBEHLEIX MEpPONpHATHE Ha BOOHBC PECYPCH TEPPHTOPM
H ncgcncnmm HX pasanTaA. — «Tpyaw [THa, 1973, sun. 208,

28. Ctrpysep JI. P., Pycuu H. Il. Cpapuesne pasaninmx MeTonoB
ONpefeNendn MCOAPERNR c CenbCKOXosmiicreennmx noned. — «Tpyaw FTHe, 1956,
pun. 57 (3), ¢ 93—124.

229, Cy66otuu A. C. O630p AH3HMETPOE K OCHOBHME TPeGOBaHHA K HX
KONCTpYXUEH, — «Tpyam [T He, 1964, Bun. 92, ¢, 3—48.

230. Cyaruumwn H. H. 30K0HOMEPHOCTH NEPENBHMEHHA NOYBEHHON BAATA.
M.. «Hayxar, 1964, 134 c. -

23l. Tapacos M. H. |x ap.]. XunEs KOIIEKTOPHO-APERIKERX BOA Opoac-
- MBIX *rﬂgpumpuﬂ Cenepaoro Kaegasa. J1., Ceapomerecnznar, 1966. 118 ¢

232. Tumodeer M. [1. O meToInke OnpesescHius KOMnONEHTa TEILIOBOTO
fanapca MOACTHAAIOWICE MOBCPXHOCTH, — «Tpynsr [TOs, 1951, Bun. 27,

233. Tuwenxo [I. B. ¥erpoiictee anm perdcTpanvs faaumeﬁ VvpoBHECH,
Awroperoe connetesascrso Ne 339798, FisoOper. u otkpmitun /17, 1972,

Jlﬂil+ Tynakosa 3. . [Ipuemst BOSALIHEGARUA 3ATOMIASMOTG DHCA Ha CO-
JOHIOBEIX NMOYBaX. — €3emnetenner, 1963, Ne 4.

235, Tyaaxkosa 3. &. Boguui Ganauc pucosoro noas. — B En.: Mar-au
MEJK LY BEJOMCTBEHHOTO COBEMANHA o npofaeme H3YUYeHHR B Peryj HpOBaHHA HCnape-
[Hs ¢ BOTKONE NOREPXHOCTH W mowsw. Bagmas, Map. [TH, 1963, c. 372377,

936. T 1o p & JI. Bananc nousewnoii pparn. J1., Cugposereonspar, 1958. 228 c.

237. ¥KasanHa no pacueTy HCNEPeHHA ¢ MOBepXnocTH cywM (npoekt). Baaaai,
Haz. I'TH, 1970. 133 c.

238. Vrazauna Las ynpasaeHnii-reaposercaymon (IMC, nocTos) no BBEREHUIO
Jlugg an;:r;:lr-: HEMEpeHHEIM BeanuwnaM amwocdeprnx ocankos. Jl., [mapomereonsnar,

: c.

230, ¥kazauna 1o oupegeneHuio PACYETINX THAPONOFHUECKHX XAPAKTEPHITHE.
CH 435-72 J1., Tnaporerecnznar, 1972, 18 c.

- 240, ¥razandd no NPOHIBOACTEY CHEMOMEPHHIX HAGMIOICHHA HA FHAPOMETEODOIO-
IEUCCKMX CTARNMAX K nocrax. Baanafh. Han. T'TH, 1965. 57 c.

941, Ynanosa E. C. Meroau arpomereopouoraueckux nporsosoe. Jl.,

Cnapomereonsgar, 1959. 280 c.

367



242, ¥ pusacs B. A. JxcnepHMentaibide rEAPCIOrHICCKHE HCCTRIUBAHKA
wa Baaxae. JI., Cuapomereonsgar, 1953. 232 c.

243. wapopHH H. H. Pextitu v Ganane rpyaToBEX BOJL HE OPOUACMBIX TCp-

HTOPHAX CO CHAOLIM OTTOROM 112 nprmepe HIKHEIMICKOH OPOCHTEIBHOR CHOTEMEL. —
E KH.: Bansaspe opomensts na pesky rpysTopex Bog. Hza. A CCCP, 1959, e. 3—43,

244, Gasop e H. H Hegyecrsennoe vonoauenue nogscmuwx poa. M.,
aHlayiar, 1967, 198 c '

245. ®egopon € @ OnWT SKCNIYATANHH THAPARIHYECKOTD MOMBERHOrC
nenapatens Magoft moyean (C111-51). — «Tpyas TTHe, 1954, sem. 45 (99) ¢, 121141,

246, Pepeman A, E. leoxumma. ’E 3. QIITH, 1937. 504 c.

247, Xauxxutaes H. H Muaporecaoro-meniopaTiBuee paRoaHpoBanng, —
B ku.: FRaporeniorHyYeckme HecacioBaiin Lan opomaemoro semneaemna. T. 2. Taw-
kesT, Ms1. AH Ys6CCP, 1968, c. 13—22.

248. Xanmuodaes H.H., Aanmos M. C Meroluka uporHosa pesnma
TPYNTOBRX BOA BHOBL OpOMLIdeMbX Tepputopmit. — B xw.: Bamsnue opomenus wa
SEDEFMHW 3ACOABHIIE, XHMHYECKIR COCTAR M POy HOASEMHEY ool «Hayras, 1964,

C.

249. Xapucuko K. I Peiyvavrate wamepeonit CymMapHOTO NCOApEHNs H
TPANCINPALHHE PIRTHUMHELX CeALCKOXOSAACTBOHILX KYALTYP B paftore CanLCKHX cTe-
. nefl. — «Tpyaw I'TH», 1956, sun. 57 (111) ¢ 147 —190.

260 Xapuenwo C H. Tenwaopodsofansuconi MeT0] 0OOCHOBAIHA HODA
OPOMERHA H OOAKBIEX pekanod. — «Tpyas TTH:, 1965, pan. 125,

250, Xapucuro C. H. MeTouuxa AW3HMCTPHYECKNX HCCHEIODIRAH. ——
«bTpyam [CHe, 1966, Bun. 135, ¢ 88—115,

252. XapuenxoC M. MeToZaka pacuertd CTOKE N0 BOTHOGHIHVECKHM Xil pilK-
TEPUCTHRANM MOUBO-IpYHTOR H OCHAKSM B YCAORIAX S0HE HENGCTATONHOMD YRIAMHEEHH .
«Tpyan I'THz, IQEEE reig. 135, ¢ 3—25.

253. X a pweH K oC H. Ocnosmae noomes s MporpaMyul KOMILICKCIIMX 8O-
ROGANAHCONLX §1. APDOMETEODOIOIHYCCKIX HAGMKJeHHE, METOMMKI PACYETA BOHHOTO
SaJAHCA i XapAKTCPHCTREE DIarcofecmeseHHOCTH COTLCKOXO3MNCTAEHHEIX nomel. —
B xre.: MaT-as CCMEHRPE 10 PACUETEM BOAHOIG 0aJaHCE pesHBX faccefinos it opranu-
FAUMH  KOMICKCHRIX BOAHOOAIANCOBMY M arpoMeTeOpOorHucCKux  HalMOLCHHH.
Baaaait, Haz. TTH, 1966, c. 233252,

254, Xapuenxo C M. Cuiposereopotorudcckui METON ONpeiefiedid mo-
AHAHOTO émmma W pacgeTa cpokoo noaued. — «Tpyaw I'TH», 1967, ewnm. 146,
c. 23—743.

265, Xapwuenwao G H Boguei Soaic 8020C60P0R 8 YCAOBHAX 30HE HEl0-
cTaTouuors vegamnennn, — sTpyast TTHe, 1960, bmu. 73, ¢ 55—80.

256. Xapucuro C. M. OcHopm MeTOJa pacdeTd ROAHOTNG (AaJaAHCA H HEID-
CTATIOE RONONOTPEGTEHN CEILCKOXOSAACTECUNLIX KYABTYD. — ¢Tpyaw I'TH», 1567,
shn. |46, ¢. 3—38.

257, Xapuwenxo C H. BoymoGanancosslc HCCIEIODAHEA Ha OPOILIAEMBIN 30M-
aax. JI., Fuapomercouazar, 1967, 8 c.

258. Xapue nko C H Jedwiwra BoIonorpediends CCIbCKOXOINHCTBEHHBIX -
KyABRTV) B MCTOAHEH DACHerd peuMad opowenda. — B ki ArpoMereopoiorityeckne
ACHEKTH JOBBILUEHHA MPOAYKTHENOCTH 3enTe/IEH . JI., eapoveteonsaar, 1970,
¢, 110—i24.

259, X apuenko C H, I'mapoaorns opomacsex sexens. JI., DuApoMcTeo-
ninart, 19638, 246 c.

2060. Xapuenxo C M. Bawuude opomciya na BOAHBE PECYPCH H BOIIbIE
BHaluic pevyALIx OacCCAnOB, pa3pafoTHa METOAMKH OUPESIEfeHMA BOIBPATNRIX BOL M
GesposspaTauy noteps, — «Ipyas [TH=, 1973, Bun. 208, c. 947,

261. X apueskoC. M Heenegoramia m:{lm.umpuuum{m}ﬂ COOCOfiOCTH B0~
cBOPOB K pacueTh! MAeBor0 ¢Toka. — B kw.: Tpyas komdoponuun 1o upobaepan
MPOIrHO30s 0 PACYETOS J0/KAEBLIK 3BOAKOD Ha pekax CnGupn i Qaapnero Boetoxa. JI,,
Fuapoxetecusaar, 1963, c. 235—241.

262. Xapuengo € H. Ouenka BAIAMA OPOUICHHA HA BOTHBE pPeCyplw
i BOdubl GanaHe peuspix solvcfopos. — B i Baugusc ucaopeseckol ReaTCaRRO-
CTH T1d THAPOAOrHYeCKue npoucccs B sniennd. Maa. MIY, 1972 c.

268



263. Xapuenxo C H 3aaaunnpMeroiKka HCeAI0BARKI H pACCTOS BOIHOTO
fanaica OpoWEEMEY 3emeab. — B wi: MaT-nsl MEmUYBEIOMCTSEHIOI0 COBEUIAHMA
M0 NPOGAEME HIVUCITHS W PEFVIHPOBAKKS HCMAPEHHR C BOTHOMN MOBCPXHOCTIL W NOUBH.
Baanaii, Maa. T, 1964, c. 285300, :

264. Xapuwecuxo CH.,Kangun W A, Megacnxo Il Boiuo-coae-
Bofl Ganauc. opudenyx semens IOwiore Kasaxcrana, — «Tpyma ITHs, 1972, pun.
199, ¢ 68105,

965. Xapuenxo C H., Jlepwewko I[l, ATxapcxan T. H.
Havenenne wBaaroofopoTa ¥ npeolpasosanke BOJHOTO Gananca peunmx Gaccedinon
MO BO3ACHCTEHEM OPOITACMOTO 3eanedenns. — B wi. . MarT-ibl BCeCOX3H0T0 CORTLIA-
HHA 1o npofilene «BaarooGopoT B NpUpode W erc podb B OPMUPOBAHKE PECYPCOB
npecubi Boge. Maz, AH CCCP, 1972, c. 38—40.

266, Xapuenxe € H., Jdesuwenygo [, IL. Memroauxa onpenene
HMf BOSBPATHHX BOJ ¢ Opomaevux acmcas. — «Tpyam ITHs, 1972, pun. 199,
c. 68—103. :

267. Xapuenxo C.H,Tumenxo Il B. O ueToniKe AHSHMETPHUCCKIX
HCCAENOBARRH 1A Opowaenpx sevnax. — «Tpyas [THs, 1965, pwn. 125, c. 56—G68.

B XapuenkoC H., Tumen koIl B. Drcnepuventanbiie BCeaeio-
DM SNEMEHTOR BOATIUTG BaraHea Ha opolaemMEx semaax HRHeIOHCKOR OpUCHTCN b=
noit cacteMbl. — «Tpyaw TTH», 1965, Bun. 125, ¢. 121—165,

269, Xapucnko C H., Xapucrxoe K. M Cyumapuoc Acnapenne
C NEYBL B VEAOBHAN 30IE NeJOCTATONHOrO YRAZAUCIHA H MEeTOAKKA ero pacyerd, —
sTpyam FTH», 1965, samn. 125, c. 34_57.

270, Xapuwcnko C H., Azapuni M. C MerogHka pacsera CyuMMapHOro
BOIONOTPEGNEI ¥ OPOCHTENBHEIX HOPM PHCA NO VPaBHEHWAM BONHOTO H TEII0DOTO
Gazancos. — «Tpyau [ TH», 1966, sun. 135, c. 52—87

271. Xapuenxo C H., PooC. C 3SxcrepuvenTadbhble HCCIENOBANNA
WIKBMABTPAMOHNIONR CcroceGHOCTH B80J0COOPOB I (IEPLNEKTHBRL yYeTa HIMCHUNBOCTH
noTCPEh OMAEDOH BONW NpH pacyeTaX MEBCICUHOTO CTOKA. — sTpyaw I'THe, 1963,
ram. 107, ¢ 112—135.

272, Hranen ko A @ Doncbsa MUIPIUHA COICH I DOIMOKIOL £C I'COXM-
uuum N mouBooOpaIopaTensHoe  3sadenne. — «[JouBoRenenuen, 1968, Ne 4,
Ce o 4.

273. Yanonckas E.B,Xaxdcpauen C A Cyumapuoe ncnapense
xaon4aATIHKOB B Ssanckofi gonnne. — «lpyaw Tagmuxckoro HHH noweosenenins,
1972, 1. 15, Bum. 2.

- 274. YeGoTtaper A M. Obmas raaposorts. JI., Iujipoverecksnar, 1960,
Hig e

975, UeSoTa pen A H. Meaposorwscckiii caovaps. JI., Duiapomerconssar,
1970. 306 c.

276. HedoTapen A. M. PasBuTHe SKCNCPHMEHTAABHBX HCCARIUBAHHM
B ofAacT ruapoaoriy. — «Tpyau TTHe, 1971, eun. 171, ¢ 28-39.

277. UeGoTapes A. H., Xapucrnko C H. O smwanun zafaepolt
BCOAIIEM HA CTOK. — «Tpyast FTHs, 1962, pum. 82, c. 34.—49,

278 Yupros 0. H. Paseutae MCTOAOE arPOMETEC]IONOTHRECKHX NPOINO30E
N0 KYyALTYPe KYKYpyse. — «Tpyas TMLz, 1967, sun. 9, ¢ 52—6G.

979. UnaacorB. fI. [#ap.] Texauka noHEd CebCROX03ARCTBLITHEIX KY.1-
Typ. M., eKomocs, 1970, 288 c.

980, llaGtanop B. B. GroxiumaTHyeckoe ofocnosaune Memmropauwi. Ji..
I'uupomeTeonsaar, 1973, 165 c

98l. Mlapos H. A. Skcinyarauia MiApOMENHOPATHBHEX cnetest, M., Ceab-
x03ru3, 1952, H48 ¢

982, 11l w k o i, M. ArpognamaTiuecxkoe paiionnposanne CCCP. M., «Koaocs,
1967, 3M c

983, I » mkon K. H. Vosseunsii BgaroMep u ero NpHMEHeHHC B Mennopa-
. — sCupoTexHEKa 1 Meanopaunss, 1950, Ne &, c. 78—86.

284, llEEAOMAHOE PF A. O pAHAMAW OPOWEHEA HA TOAOBOR CIOK Pex
Kypw, Tepera # Ky6ana. — «Tpynm ITHe, 1973, pun. 208, c. G60—T79.

285 [Jl_l Tena B. [. PausoHatsHas cHCTEMA OPOLIENHs KYEYpy3sl. — B KH.:
Opowzemoe sexacienne s Espoueiickoi wacti CCCP. M., Konocs, 1865, c. 270--277.

6%



286. M rofiko JI. A. Pomun OPOWEHHA COILCKOXOIAACTREHNEIX RVABTYD. —
B xu.: Opowaemoe semaesenne, B 1. Kues, «¥pomaite, 1965, c. 3—I10,

287. Wrtonkko I A BogonoTpedvieRHe W pEXHM OPOUIEHHS COALCKOXO3TH-
ﬁﬁ&ﬁmmx EYILTYP. — B xi.: Opomasenoe semnenenie va Yipanme, Kuep, ¢ pomxalis,

288. [HyGaagse K. K. Meruopanus semens. M., «Konocs, 1970. 120 c.

280. llyasrun A. M. Mennopatupuan reorpadua (husnKo-reorpaduyecxne
ocHOBL Mestnopaudl B CCCP). «Bueman mroaas, 1972, 214 ¢,

290, W yasn B. JI. Pexu Cpegneft Aaun. JI., Trapomereonszar, 1963, 302 c.

201. lymMaxeon B. A, Mayverne Bofonorpefienns CeabCKOXO3AICTRENREIX
KYJBTYP — OCHOBA MTA NMPOCKTHPOBANMA DEXMHMA Opomenus. — B xi.: Buonornge-
CKHE OCHOBH Opowaesoro semneteausn. M., Han, AH CCCP, 1957,

202. lilymakonp B. A. Baarosapafxossie NOJHBE! [0 BOPO3NAM — MIENSM, —
elornants BACXHI s, 1964, pan. 3, c. 37—39.

203. Mywmakop B.A,,llyxaxos B.B Jusamroe cponenne. M., Hag.
MCX PCECP, 1963, 132 ¢

28, Mymaxor B, A [¥ Ap.] Mennopanus ¥ CeAeCEKOXO3ANCTOEHHOE HC-
NwIL30BaENE NOHM EHLX pex. M., «Konocs, 1966, 222 ¢, i}

265. i ymaxor B. A. Jluddepennnpopanssill pexum OpoOIIeHEs CeiRCKOX0-
BAHCTEEHARX KYabTYp B PocroBckoil ofnacti. — «TpyOw KOmHHMIuMs, 1958,
BeIm. 5, c¢. 109—125.

296. Llymagops B. A Cospevennne cnocoful NOAHDE H IYTH WX YCOBeDIEH-
CTBORanHA. — B Ku.: Opowmaemoe scumaeferne B Epponefickofi wacta CCCP. M.,
«Komoes, 19635, ¢, 155—I163.

297. ll yma x o8 B. A. Henoneaosaune MecTROTO ¢ToKA. M., Moccenpxosnazna T,
1966. 102 «c.

298. Ml ymakos B. A, Opomenve B sacymancoii sone Esponefickofi wacTa
CCCP.'M., Poccenbxoansaar, 1969, 168 c.

299. Mymarwona K. Tl. Onur BosfeisiDasds PrEA NPH NEPHOMNYECKHE
noapax. — «Tpyau OwHWMHIRMs, 1956, swn. 4, ¢ 253267,

30. Black W. P.,Craney D.,,Jacobs J. C. Field Sindies of the
Movement of Soil Moisture. Londen, H. M. Stat. Off., 1958, 72 p.

S0l BlaneyH.F.,Criddle W.D.Determining Water Requirements in
Irrigated Areas from Ciimatological and [Irrigation Data. US Soil Cons. Serv.
SCS-TP-96, 1950, 48 p.

. 302. Hagan R.M.,GebordJ. F. Plants as Indicators of Need for Irriga.
tion. Paper Delivered on Bth Congr. of Int. Soc. Soil Sci., Bucharest, 1964, Sept.
i 4. Hou k I. E. Irrigation Engineering. Vol. 1. New York, London, 1851.

p_ »

04. Kruse G. E. The Hydraulics of Small, Rough [rrigation
Channels. — Cong. Irrig. and Drain. Trans., 5th Congr., 1963, vol. 4, p. 161—176.

305. Makkink G F. Ekzameno de la formulo de Penman. — «Neth. J. Agr.
Scl.e, 1967, vol. 5, N 4, p. 250—305

306. Penman F. L. Evaperation: An Introductory Survey. — sNeth. J.
Agr, Sci.e, 18956, vol, 4, p. 529,

J07. Penman H. L. The Dependence of Transpiration on Weather and Soil
Conditions. — «J. Soil Sci.», Oxford, 1949 March, vol. 1, N 1, p. 7489,

308. Skinner T.C. Climatic Influences on Crop Water Requirements.—
«Am. Soc. Civil Engineers Proc.», 1957, vol. 83. Paper 1379. 11p. :

302 Slater C 8. Cylinder Infiltrometers for Determining Rates of Irriga-
tien — «J. Sail Sci. Am. Proc.s, 1957, vol. 21, Ne 4, p. 457—460.

310, The Characteristics and Pollution Problems of Irrigation Return Flow.
Prepared by Utah State Univ, Foundation. Ed. by A. A. Bishop and H. B. Peterson.
US Dept. of the Interior. 1969 May. 237 p.

31l. Thornthwaite C. W. An Apgamach Toward a Rational Classijica-
tion of Climate. — aGeogr. Rev.s, 1948, vol. 38, p. 55—04,

aro



312, Turc L. Evaluation des besoins en eau d'irrigation, évapotranspira-
tion potenticlle. Paris. Institut National de la Recherche Agronomique, Annaies,
Ser. A, Annale Agronomique, 1961, vol. 12, N 1, p. 13—49.

313. Veihmeyer F. J....Some Factors Affecting the Irrigation Require-
megr;ts E"!Q{l Deciduous Orchards. Berkley, California, Univ. of California Print. Qiff.,
1927. p-

414. Hallaire M. Lepoteniel efficace de 1'eau dans le sol en régime de desse-
chement. — «Ann. Agron.s, 1963, vol. 14, N 4, p. 383428,

315. HallaireM., Baltdy G. Poteniel matriciel de I'eau dans le sol et
tension superficielle de 1'eav. — «Ann. Agron.s, 1963, vol. 14, N 4, p. 381—391



OTMNABIOEHHE

TIPEREODBHE oox o o =3 mom @ e 0 255 e 8o
EIBCRCHIE & < 5 % @ ¥ % & &5 % 65 R E B E e
1. Boguuifi Garadc opomraemx 3emcib . . . . . .
1.1, ¥papnenns Boagoro fasanca .
1.2, Amvocdepunie ocaakn . . . . . . .
1.3. TMoeCcpxMOCTHIIA CTOK . . . . & . . - . " g ’
1.4. CyMvapnoe HCMApennc M RTeMEnTL Ht‘me{Hm.]mm H..mrmﬁ:a:rua
B SOHC A3PARME. . . - - . &« s s o= o= oaxow e s
1.6, HMamencnlie 3anacos Bodsl 11 CTOK IPYHTOBBRIX BOL .
2, Cymmaproe HCMAPEHHE . . . . . . . . « « .
T 1. OOMUC NONOMENHR « ¢ + 5 o = = = = = & @ o5 = o= aow 5w
2.2, Henapenne © pucopwx noviel Mpn satoldendd , . . . . . . . .
2.3, Henapenue ¢ celscROXOIARCTBEHALIX NOACH NPH NCPHOIYYECKUX
NOAHBAX H H3 HEOPOWACMBY SEMARX . . . . + - - « .« . « -
2.4, Metoanka pacyers CYMMApPHOIO HCHApeHy . .

3. B.na.rmrﬁnen B 30HEe AYPAUMM . . . . .

3.l
3.2.

Pacxoad rpyirtoBax BORL B 300y aspallms . . . . W
H e s TR UHOINIOE LHTaHIE {MONOIHEHNE 35:[1:‘:&5] rp:mrusu.r: jiiih |

4. CTOK € OPOLAEMBIX TEPPHTOPHI |

4.1.

4.2,

4.3,
4.4,

CTok € COABCKOXOIAHCTBCHABIX YOOUMHE . . .« - - « « « + = =«
Bansine OPGIAEMOTO SeMICICAHS I CTOK H BOIHA GANARC pedlnix
daccefimos . . .

Bospparune B0AL upmuafmux Jenens |

OiledEa BIHuTHS OPOCHTENBIMX HEPEJTI]'FH!-ITI"[ Ha BONHBE [:IEL'F]“:H
B pogmMl GazaHc pednux Gacceflmos . . . . . . . . 0 s e e

5. Boauo-conenofl GasaMe opollgeMmx Jeselb . . . . - . . . - -

Bl

Bl
D3,
5.4.

Ofimpue MOJ0RENET .« .+ . « . . &
MeTtog pogHo-coaeBoro HajJaHea e B BT A R
DuanKO-XNMBEYSCKUR MoT0Z . . . . . g

Boguu-comepoil Gatanc Apsich- Typm;uam:ﬁum H I{smummnm
HPL'II_'I_[E'I:EMIJZ'L}.‘IH'EPHMH...-....--...4....-...

12
14
67
73
T

87
109

154)

172

180

201
204

228

238

239
242

244



6. TeniopoAu0oGANAHCOBMH METO] OHPELCIEHHN HeNoCTATKOE BOEONOTpedae-
HHA B PERAMA OPDWEHHA CCNBCHOXOIAMCTRENHBIX KYABTYD . . . . . - .

G.1. Ofurne nuTOREenH?

u r L L] - L] &

G.2. TcopeTHuccKan CXeMd OMPCASIENHI HEAOLTATROB nOACnOTpedaen s
COABCKOXO3ANCIBEHHALIX KVABTYP « « « o o« « = o v = & & & & =

5.3, HequeraTe BOIONOTPCOISRNA PATTHUNHY CENBCKOXOMACTEEN LY
KYABTYP B OCHOBHWX pafionax 3exreqesnseckoll aoup COBRTCKOTO
o3 . .

6.4. MeToanka pacyera OPOCHTCABHLIX HOPM H PeAMMA UPOWCHEA L&1b-
CEOXOSHACTECNHEY KYJIBTYP NpPH HEPHOJHECCKHX MOARBAX . . . .

6.5, QpoCHTCARIIC BOPMIT [ PERHM OPOUENHS PHCA . o . o & v v -

6.6. MeToquka pacdeTd THAPOMOZYACH . & e el o

G.7. Tlpeanomenia 10 OPTAIM3ALAM KOMILIEKCISX BOA
CTAINMIHIL Hi OpOdenndy IeMASX .

JakmoNMcHHE . .
Tlpuaomends .

Concor ARTEPATY PR

N HoOBLIX

268

319
335

341
347

300
304



Cepeedt Heanosuw Xapienxo

FHIPOTOriHsAa
OPOHIAEM BIX
JEMEJL

Pepaxrop 0. H. Ierancea
Xyaownnk B, A, Komapos

Xynrox. peaaxrop B. A. Baxanon
Texwuw. penaxtop M. C. Kocraxoma
Koppesrop A. B. Xwopxree

Crano m zaGop I4/1 1975 r. Toxnecano K meqatn 13/V1 1975 ».
M-17233, ‘ﬂ?ﬂTEEIT 60 501/ ,4. Bymara TR, 3N |.

Iles. n. 23,75 (n 1. 5. 1 agn.). Yu,-mag. a. 26,03,

Tupam 4000 zxa. Hngexe I'M-72, 3akas 177. Uena 2 pyo.

Frpposereckapar. 199053, Jlewunrpan, 2-n Awuns, mz, 23.

Jdeurnrpajckan THmorpadEx M G l:nmnmmmamn(p-‘cugl
npR Focyaapersennom KoxurcTe Cosera Mummucrpon B
Mo ALIa HIZATENHCTE, MOANTpADUN W KHIKROA TOprogasw,
193144, Jerunrpag, C-144, va. Mouceenxo, 10

Crunewatomn ¢ wafliopa u Tenorpadwm my. Kovankosa
W2aareaLctBa  «PHHAHCLW® TOCYADCTECHNOIO KOMMTeTA
Copera Muuncrpoe CCCP mo measdt WIAATEABOTR, mONE-

FpahHe H  Knasuod TonforAlE, 191023, Mewnucpaa, Jj1-23,
Cancsan, 21, 3ax, 486.



