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MPEAHCJIOBHE

PHBEHTHE HapPOJHOIO XO3AHCTBA H SKOHOMHYECKOe OCBOEHHe HO-
BEIX PAHOHOB BHI3LIBAeT paclIHpeHHe MacimTaba BOAOXO3AfCTBEeH-
HOTO CTPOHTENbLCTBA H HEOOXOAMMOCTL OlEHKH BO3MOMKHOIO BJHAHHA
XO3AICTBEHHON NEATEe/bHOCTH YeJOBEKA HA eCTECTBeHHBII BOIHBI
PEXHM TEPPHTOPHH. ITO NPEABLABJAET HOBhle TPeGOBAHHA K KOJIH-
YeCTBEHHOH OleHKe BOJHBIX PECYpCcoB H H3YUeHHIO ocoGeHHocTeil
HX (hopmupopanua M pexuma. Bes snaunil ecTecTBeHHON BeAHUYHHEI
CTOKa W BEPOATHBIX €ro HaMeHeHHit B GyaylleM HEBO3MOMHO MO-
JIOHTH K PalHOHaJbHOH 3SKCnJayaTauHH BOA, HaMeueHnoil B Tene-
PanbHOIl CXeMe KOMIJIEKCHOrO HCNOJb30BAHHA H OXPAHB BOZHBIX
pecypcos CCCP.

HacToslllee BpPeMs H3y4YeHHEe BOJHBIX pecypcoB OCHOBHIBAETCA
Ha BOAHOGANAHCOBBIX HCCEN0BAHHAX, KOTOPHE NPHOGPETAIOT B HA-
mweit crpaxe Bce Goabuiuii pasmax. Kak 6uii0o ormeueno na IV Bee-
COKOZIHOM THAPOJOTHYECKOM Cbe3ljie, «B FHAPOJIOTHH NNpOHCXOAHT ne-
PEXON OT H30JHPOBAHHOTO H3Y4YEHHS 3aKOHOMEPHOCTeli NpoleccoB
(POPMHPOBAHHA CTOKd, OMHPAIONIErocsl B OCHOBHOM Ha rHIpOMe-
TPHUYECKHe JaHHEIE, K H3YHYEHHIO FHAPOJIOrHYECKOrO LIHKJAAa BO BCex
€ro 3BEHBLAX, K H3YYEHHIO CJOMHOH B3aHMOCBA3H 3JeMEHTOB BOJI-
HOro Oananca, K BLIABJACHHIO BJHAHHS €CTECTBEHHEIX W AHTPOMNO-
FeHHLIX (PAKTOPOB Ha COCTOAHHE H PeXHM MOBEPXHOCTHHIX H TNOJ-
3eMHBIX Boa» [26].

Ilpu nposeaennn BoAHOGANAHCOBHIX HCCAENOBAHNI onpeiensn-
HOTCA BCE BH/bl MOBEPXHOCTHHIX, MOYBEHHLIX H MOA3EMHBIX BOJ, HX
NPHXOJHBEIE H pAacXoliHble YacTH H KOJHYECTBEHHBIE COOTHOMICHHS
B pasHble NepHoIsl rojaa.

Craunonapusie BoaHOGaNaHCOBBIE HCCAENOBAHHS POHIBOAATCS Ha
neGoabmnx BofocGopax u ckaonax 16 sogHoGanaHcOBHX (B npou-
JIOM CTOKOBHIX) cTaHlUHA, pacnoJo¥eHHEX BechbMa HEpABHOMEPHO
Ha Tepputopun CCCP, HO oxBaTHBAIOWHX BCe NpPHPOAHLIE 3OHLI.
PaGora cranuuii permaMentHpyeTca chnemHa bHBIMH PYKOBOJICTBAMH
(72, 80] u nporpammamu wuccaenosannii, IToapobubie cBejenus
O BOAHOGAJIAHCOBHIX (CTOKOBLIX) cTaHumsAx faunu B kuure B. H. Kop-
syna [25]. Kpome Toro, npoBomsiTcs cnemmanbHble HCCTENOBaHHS
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ponroro Gajauca Ha 60 poaHOGANAHCOBEIX YHACTKAX MO CEILCKOXO-
sAficTBeHHLIMH yroabamMu [26]. TH neene0BaHHA OPraHH3OBAHLI HA
Gase onopubix cTanunil MuapoMercayHOn B 1966—1968 rr. u BenOJ-
HSIIOTCS 110 crelnaibHoMy pykoBoacrsy [48] m mocoGuam [37, 39]

B cramni opraHu3allHi HAXOAATCA BOAHOOANAHCOBBIE HCCIEL0BA-
Hius Ha 15 mapuwmix (none—aec) HeGOABHIHX sojgoctopax, paboraio-
mux no nporpaMme MexayHAPOAHOTO THAPOJNOrHYECKOTO JECATHIIE-
THS, PACNOJOMKEHHEX B PasJHYHBIX paHoHAX JIeCHOH 30HbI Espo-
neiickoit Tepputopun CCCP.

Crausonapible BOJAHOGAJAHCOBLIE HCCJAEAOBAHNA MPOBOAATCA
TAKiKe PAasqHUHBIMH YUpPeXeHHAMH H BeJOMCTBaMH Ha cpaBHi-
TeabHO HeGoJbIIHX ydYacTKax H BOfocOOpax — «CTallHOHApax».

Kpome TOro, Ha OCHOBaHHH 0O0OGIUIeHHS JAHHBIX Habao e il
ceTH ctanunil 1 nocros FuapomercayxkOu CCCP BrnojanaioTea pac-
geThl TEKYUIHX BOAHEIX GajiaHCOB 3a Pa3jHYHLIE HHTEPBALI BpEMCHH
Ha 250 peunbix GacceiiHax onopHoii cern. ITH poanofananconsie
pacuerThl BHNOJHAOTCH B COOTBTCTBHH ¢ MeTofnyeCKHMH YKasauu-
ami TuapomercayxOer [50, 52] u cnenuaabHLIME nocobuamu [37,
38, 40]. Oanako crauHoHapHas BOAHOGAasaHCOBAs CeTh sABHO HEL0-
CTATOYHA /1A PellieHHs Pas/HYHLIX NPAKTHYECKHX 3a1ad Ha AanHoi
octope. Ouelb 4acTO BO3HHKAET HeOOXOAHMOCTb B I[POBEACHHH IKC-
NeAMIHOHHLK  BOAHOGAJAHCOBLIX  HCCAEAOBAHHH, MNO3BOJAIOUIHX
B OTHOCHTEJBHO KOPOTKHIl CPOK MOJY4HTH HEOOXOLHMYIO uudopma-
UHIO, KOTOpPAs CYLIECTBEHHO NONOJHACT MaTepHasbl, MOCTyNalouiHe
CO CTALHOHADHON CETH.

DxcneAHIHOHNHLe BoAHOOANAHCOBLIE HCCJEL0BAHHA INPOBOAATCH
yupexaenuamn TuapomercaysOn, B TOM HuC/Ie [ocynapeTBeHHbIM
ruapoaornueckum HHcTHTyTOM (ITH), @ TakiKe JAPYrHMH BELOMCT-
pami. HecMoTpa Ha pasjnuusi B 3ajayax Hcc/efoBaHHsd, Bce OHH
HMEIOT MHOFO OGLIero B OPraHH3allHH H NPOH3BOACTBE HAOIOJEHHI.

K macrosileMy BpeMeHH MofBHJach He0OXOAHMOCThL B o6o0uLe-
HHH ONBITA OPrAHH3AIMH | IPOBEJCHHA KOMIIEKCHEIX BoAHOOaaaHCO-
BEIX SKCMeNHUHOHHBIX Hecaenopanuii. [as 3Toil 1end aBTOpBl HC-
noJbaosajn B ocHoBroM onbiT ['I'H.

Kuura He OXBATHIBAET BCEX BOMPOCOB, pelllaeMbix Ha OCHOBE
ponHOGANAHCOBEIX HCCAeJOBAHHI, a naer Juilb oOllee NpeacTanJie-
HHe MO OPraHHsalliil H3ydeHHs BOAHOTO Gajanca 11 pelleHHs HeKo-
TOpHIX MpaKTHYECKHX 3ajad, OHa 3HAKOMHT YHTATENEH C TMOCTAHOB-
KON KOMIJIEKCHBIX THAPOJOTHYECKHX HCCHAeJ0BaHHH H HJMIOCTPHPO-
BAHA KOHKPeTHBIMH NPpHMEpaMH.

ABTophi Oaarofapibl 3ac/ayKeHHOMY AeATe/lo HAYKH i TEXHHKH
PC®CP, npodeccopy [ocynapcTBeHHOr0 rHAPOJOrHYECKOTO HHCTH-
tyra K. I1. BockpecenckoMy H JONEHTY Kadeapsl BOLHBIX HCCAELO-
pannii  JIEHHHrpajACKoro  THAPOMETEOPOJIOrHYECKOro  HHCTHTYTA
C. M. JiMutpHeBy, AaBUIHM Psjl IEHHLIX COBETOB H 3ameuaHiii NpH
pelleH3nPOBAHIHT H HAYYHOM PellaKTHPOBAHHH PYKOMHCH.

3AJAYH BOIHOBAJIAHCOBBIX
IKCNEOAUWUHOHHbBIX HCCJIENOBAHHH,
YPABHEHHSA BOIAHOI'O BAJIAHCA

1.1. ObmmHe NOJOKEHHRA

BonnoOanaHcoBhe 3SKCnelHUHOHHLIE HCCJAeA0BaHHA HaHbogee
atpdexTHBHL B paifloHax c rycrtofi ceTblo nyHkToB HaGawoaenuit na-
poMercay#bu CCCP, rae peayantaThl 3THX HCCAEAOBAHHA YBA3I-
BAIOTCHA ¢ JJHTEJNbHEIMH pajaMH HaGJl0AeHHH 3a THAPOMETeopoJo-
FHYECKHM peXuMOM H3ydaemMoil Tepputopui. B paiioHax ¢ peaxoi
FHAPOMETE0POJIOTHYECKOH CeTbl0 NPHXONHTCH CO3[aBATh BPpeMEHHYIO
CTALHOHAPHYIO CeTh H YBEJAHYHBAThL NepHoj HccaenoBanni. [Tostomy
CHAelyer UMEeTh B BHAY, YTO «XOTH SKCHEAHIHOHHbLIE HCCAEL0BAHHA
ABAAIOTCA BechMa 3¢ eKTHBHLHIM CpPelCTBOM CpaBHHTENLHO GLICTPOro
MOJYYeHHsi pasHo00pa3HHX THAPOJOTHYECKHX JAHHBIX, OHH He MO-
I'yT, pasyMeercsi, 3aMEeHHTb ONOPHYIO CeTh, HelpepLlBHLE MHOr0JET-
Hue naGawaenna» [26]. Onnako poaHoGasancoBble SKCIedHIIHOHHBE
HCCJ1e10BaAHHA OGLIYHO MO3BOJAIOT BLISACHHTE P BONPOCOB, KOTOPHIE
He PACKPLBAIOTCA OOBLIYHBIMH CTAHAAPTHBIMH HA0JIOAEHHAMH Ha
onopHoH cetH. B uwacTHocTH 3TO OTHOCHTCH K npobaeMe OIEHKH
H3MEHEHHH BOAHOrO pexuMa, BoaHoro 6ananca u Baaroo0opoTa noj
BAHSHHEM XO3AHCTBEHHOMN JeATeJbHOCTH YeJ0BeKa, a TakiKe K npob-
JeMaM YCOBEpIUEHCTBOBAHHA METOMAHKH J0JroCPOYHLIX TNPOTrHO30B
BOJHOCTH pEK.

IKene HIHOHHEE BOAHOOATAHCOBEIE HCCJASL0BaHHA OGBIYHO OX-
BATHEIBAIOT 3HAYHTENLHYIO MO NJOLLAJH TEPPHTOPHIO, TOrAa Kak MpH
CTALHOHAPHHX BOAHOOGaNaHCOBHX HaOJIOMEHHAX HCCAEAVeTCH JIHIIb
He3HAYHTEJbHLIH pafioH, B MNpefeJax KOTOPOro pacnojJaramTes
HeGoJiblHe BoAOCOOpPH], CTOKOBBIE H HCNapHTe/bHbIE IJIOMLALKH, Me-
TEOCTAHIIHA, CKBaKHHB N0 HAGAIOLEHHIO 34 PEMHMOM TPYHTOBHIX
Bod W T. n. [IpuMepom crauuoHapHBIX HCCJAELOBAHHI ABJAAIOTCA BOJ-
HoOa/NaHCOBhle CTAHIHH, 4 Takke BoAHOOA/JAHCOBLIE YYaCTKH Ha
CEJIbCKOXO3ANCTBEHHBIX MOJAX ONOPHOH, KOMIIJIEKCHOI CeTH cTaHiiil.
Craunonapuue BojnoGanancoskie HaGaI0/leHHs BHNOJHAIOTCS B Te-
YeHHE [JHTEeJAbHOro pfjaa JeT, a IKCNeAHIHOHHBIe HecAeLoBaHHA
NpoOBOAATCH B TEUEHHE HECKOJBKHX JIeT.

ITpu pacuerax BoaHwX 0anaHCOB NPOH3BOJAHTCA KPHTHYECKHII
AHAJNH3 HCXOAHLIX JAHHBIX MO 3JeMeHTaM GajnaHca M pesyJbTa-
TOB pacyera ¢ yBA3IKOH OTHEJbHBIX, B OCHOBHOM TPY/JAHOH3MEpPHMEIX,

5




9JIEMEHTOR. TD MO3BOJHT ONpPefeNHTb H YCTPaHHTb BO3MOKHBIE
omHOKH H3MEpeHHil HEeKOTOPEIX 3/EMEHTOB H OLEeHHTb JOCTOBEp-
HOCTH MOJYYaeMbIX BHLIBOJOB N0 BOIHOMY PeXHMY OOBEKTOB.

Jlns pacuera n aHajansa BOAHOro GajsaHca BCE €ro 3JEMEHTHI
BEIMHCASAIOTCA B €1HHOil CHCTeMe H3MepeHHil — B MHJIIHMETpPaXx clos
BOAL MO OTHOIWIEHHIO K MJjomann o0LeKTa HIH B o beMHBIX €IHHH-

nax (M3 km?).

1.2. 3anauu BoaHOOGANAHCOBBIX IKCMEJHIHOHHBIX HCCAe 1OBAHHH

Huske nepeuncasiores HanGosee akTyasibHbie sagavi, SpdexTis-
HOe pelleHHE KOTOPLIX BO3MOMKHO JHIIb HA OCHOBE BoiHOGa aHCco-
BBLIX HCCJe0BaHHil.

1. Mayuenne ecTecTBEHHOro BOJAHOrO peXHMa TEPPHTOPHIt H OT-
AeJbHHX THMOB JanawadTor B HX npefenax ¢ NOCAENYIONIHM
HCMOAB30BAHHEM Pe3yJabTATOB AJA YCOBEPLIEHCTBOBAHHA METOAHKH
pacueToB M NMPOTHO30B pPasJHYHBIX XapaKTepPHCTHK PpEYHOro CTOKa
B menasx ofecnedyeHHs CTPOHTEJALHOrO MPOEKTHPOBAHHA H TEKYILEro
NAaHHPOBaHHsA paGoThl THAPOTEXHHYECKHX COOPYKEHHI.

[IpuMepoM TaKHX HCCAEIOBAHHA ABJAIOTCA MHOTOJETHHE SKCNe-
nuuponnsle padots 'TH B pafionax OCBOeHHS IEJHHHBIX H 3aJ€K-
HEIX 3eMesb Kazaxcrasa mo oleHKe BOJHLEIX PecypcoB H pemHMa
MOYBEHHO-TPYHTOBHX Bojx; paGorer FTH B sabonoueHHblX paloHaX
3anaanofi CHGHPH B CBA3H ¢ OCBOEHHEM rasoHe(TEHOCHBIX HX 3ana-
COB: HCCAENOBaHHA YC/A0BHI (OPMHPOBAHHHA CTOKA BECEHHETO T0.10-
BOJbA W TpaHchopMaiun ero ruaporpada nox BANSHHEM JaHawadT-
HBIX XapAKTEPHCTHK Pa3HYHbLIX BOIOCOOPOB H PYCAOBLIX eMKocTel
B Gacceiine p. [llenonn (cesepo-sananuwit paiion ETC); nccnenosa-
HHA BOAONOTJAOTHTEABHOI cnocoGHOCTH BOA0CGOPOB H (POpMHPOBAHHS
noteph BeceHHHx BoX B Gacceitnax pex [lona u BaTtkn naa uenen
yCOBEpIIEHCTBOBAHNA AOJATOCPOUHBIX NMPOrHO30B OOBEMa BECeHHero
CTOKA.

9. Ouenka HM3MeHeHHit BoqHoro penma, Bofnoro Gananca, B/aa-
roo6opoTa H Ka4ecTsa PeuHblX H MOJA3eMHLIX BOJ NOA BIAHAHHEM XO-
3ANCTBEHHOM NeATeJbHOCTH YeN0BeKa.

B kauyecTBe NpHMepa MOMHO OTMETHTb CJeYIOllHEe BONPOCH, BhI-
sicHeHHe KOTOPHLIX HMeeT KaK CaMOcCTOATeNbHOE, TaK H obuiee 3naue-
HHe J115 pellieHHs YKa3anHoii npo0JeMbl B LeJ0M:

a) omeHKa H3MEHEHHil NOBEPXHOCTHOrQ H MOJ3EMHOTO CTOKA PEK
H KAuecTBA BOJ B CBSI3H C NMpOBeleHHeM CJEAYIOUIHX arpo/iecoMenno-
PATHBHBIX MEpONPHATHI: COBEPUIEHCTBOBAHHE AT POTEXHHUECKHX NPHE-
MoB 06paGoTKH NMOYB A1 HAKOIJEHHS BJArH W yMEHbIIEHHS SPO3Hi
[OuB; H3MEHeHHe CTPYKTYpul cepoofopoTa, arpoTexXHHKH H CEJNEeKIHH
CEAbCKOXOACTBEHHEIX KYABTYP; WHTEHCH(HKAINA BHOCHMBIX Y100-
penHii Ha CeabCKOXO3AHCTBEHHEIE YrOAbf; CO3JaHHE JECHLIX noJoc
H KOJKOB: 06BafoBaHHe oBparos; mHTencHdurauus sabopa nomsem-
HLIX BOJ Ha BojocHaGiKeHHe H OpOlleHHE; CO3laHHe NMPYAOB H JHMa-
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HOB B TajJbBerax oBparoB, 0a/JloK py4YbeB H MaJblX peK AJd HCI0Jb-
30BaHHA BOJ MECTHOrO CTOKA HA BoJocHalXeHHe H opolleHHe; Bhi-
pyGKa H HacaJeHHe JecOB; opollenHe, oOBO/HeHNe H OCYIIEHHE
CeNbCKOX03ANCTReHHBIX YTOANI 1 JIECOB H T. I1;

6) oueHka H3MeHeHHH BaarooGopoTa B BEPXHEN NOYBEHHO-IPYHTO-
BOH TOJILE ¥ ee COJEBOro cocrasa Noj BJAHAHHEM MNepeuHCJeHHBIX
BBIILIE ArPOJIecoOMe/IHOPATHBHBIX MEPONPHATHIL,

B) OLEHKa H3MeHeHHH peuHoro cToka H BaaroofGopora no4Bo-
FPYHTOB 30HEI a3palliH B CBA3H ¢ KPYNHLIMH NPOMBILIVIEHHBIMH BO-
noszabopamy apre3HaHCKHX BOJ,;

r) oleHKa H3MeHeHH{i peyHOro CTOKa, KayecTBa BOA H YBJaXx-
HEeHHOCTH TEePPHTOPHIl B CBASH C CO3AaHHEM H 3KCnayaTauHed Kac-
Kajla KpPYNHbIX BOJOXPAHHJHIL, a TaKkxe B cBA3H ¢ MexOacceiino-
BuIMH nepebpocKaMH BOJ,;

1) OlleHKa KOJIHYeCTBAa H KauecTBa MOCTynaeMblX B PeKH «BO3-
BPAaTHEIX» BOJ 10CAEe MPOMBILIJIEHHOTD, CEJbCKOX03AHCTBEHHOrO H
KOMMYHAaJBHOTO HX HCIO/b30BaHHA.

Peuenne nepeuyncaeHHbIX HacTHIX Bonpocos obulei npobaesbl
BO3MOMHO JIHIIbL HA OCHOBE HCNOJAL30BAHHA JIAHHBIX NPOLOIAHTE b
HEIX HAOJIONEeHHA HA NYHKTaX CTALHOHAPHON CETH H PesyjbTaToB
SKcneAHIHOHHBIX BoaHoGasaHcoBuX Hccaenosauui, HaunGonee pa-
IHOHAJBHEIM SBJAAETCH CO3JaHHE B nepuof paGoThl 3KCNEAHIHH CeTH
NYHKTOB KOMIJIeKCHBIX HaGJIOJEHHHA Ha XapakTepHLIX AJd JAaHHOTO
reorpauueckoro pafiona o0beKTax ¢ nepejadeii NyHKTOB STOMH CeTH
COOTBETCTBYIOMIHM YYPEHIeHHAM H BeJOMCTBAM jUIf JajbHEIero
NpPOH3BOJACTBA MHOTOJETHHX BoaHOGaNaHCOBHX HabaioaeHHi.

3. Uayuenne BoAHO-cojeBoro GajaHca KOpHeOGHTaeMOro cJos
oYB OPOLIAEMEIX H OCYIAeMblX 3eMe/b /I Hay4yHoro oG0CHOBaHHA
pexHMa OpOULIeHHA H ONTHMAJbHLIX HOPM NOJIHBA, pacyera ocyue-
HHA H PeryJHPOBAHHA BOAHOIO PEAHMA OCYILEHHLIX 3eMelb.

Takue HceaeioBannsi B Hacroauee Bpems nposoaarcs I'TH u
yupexaeHnsiMH MHHHCTepcTBAa MEJHOpaUMH H BOJHOTO XO3AHCTBA
B PA3/IHYHLIX PAHOHAX CTPaHBl,

4. MceaenoBaliua BOAHOXO3AHCTBEHHBIX PYCJOBHX GajlaHCOB peK
HAa YYACTKAX ¢ MHTEHCHBHLIM BOjlo3abopoM Ha opolueHHe noJjef 114
onpeseaeHns COBpeMeHHHX H3IMEHEHHl BOJHOCTH PeK W BO3MOMKHBIX
HX H3MeHeHHi B GyayuieM,

[IpuMepoM TakuX HCCJEAOBAHMIl, B YACTHOCTH, ABJAAIOTCA pa-
Gorw, BenoanaeMmsle I'I'H, ngponpoextoM, HHCTHTYTOM BOJHBIX
npo6aem AH CCCP u apyrHMu OpranmsaumsMu Ha pekax Amy-
napes, Cupaapea, Uy, Tanac u apyrux o6nekrax.

5. McenenoBanie BOAHOrO, TepMHYECKOro H coJieBoro GajaHcoB
KPYIHbIX O3€p ¥ BOXOXPAHHJHIN, BK/AIOYafg HX NOA3EMHLIE eMKOCTH,
a Takme TepPpHTOPHIl, MOAJEKAUMX 3aTONeHHI0 OyAyUIHMH BOJLO-
XPAHHJIHILAMH.

Takue HceaeloBalHs NPOBOMHJICE NPH co3flanHn PuiGHHCKoro,
LluMasiHCKOrO H APYTHX BOAOXPAaHH/IHII Ha CTIEIHAIbHO OPraHH30BaH-
HBIX JJIA 9THX Lejell O3ePHbIX CTAHIHAX H FHAPOMETe0POJOrHYECKHX
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oGcepsaTopHsix. B HacTofmlee BpeMs SKCNeIHUHOHHHIM H CTa-
HHOHAPHEIM METOAAMH H3yuaerca 03. Bbaiikan B ceasn ¢ npoMulLIed-
HEIM OCBOEHHEM TEPPHTOPHH, PacnoJOMKeHHON B npeaenax ero Bojo-
cOopa.

6. OueHka B3aHMOCBASH MOBEPXHOCTHHIX H MOA3EMHBIX BOJ C Ie-
AbI0 ONpele/ieHHsi BEJIHYHH NHTAHHA NOA3EMHLIX W aPTE3HAHCKHX
BOJL B MeCTax HX HHTEHCHBHOro MpOMBILLIEHHOro BOpo3abopa.

K uncay nanGosee xpynubix mcc/ieJOBaHH 3TOr0 HaNpaBIeHHs
OTHOCATCA 3KcneanuHoHHble paGotel 'TH 8 paiione xenesnopyanoro
paiiona Kypckoii maruutHOi anomanu# # MoCKoBCKOro apresnan-
ckoro Gacceiina.

7. HcenetoBanie HOBBIX METOIOB HaMepeHHil 3;1eMeHTOB BOJHOTO
Oananca, BK/AO4as 0OOCHOBalHHe HEOGXOMAHMOIl TYCTOTH MYHKTOR
HaOJI0leHHIl H CYIECTBYIOMHX METOMOB H3MEPeHHil.

K TAKHM p-ﬂﬁDTﬂH OTHOCHATCH MHOMOJMETHHe 3SKCNeIHIIHOHHEIE
Heeaenobanna ['I'H no nasemnomy oGocHoBaHHIo caMofeTHoH ram-
Ma-CheMKH CHEKHOro NMOKpoBa, nposoanbiinecs B Ceseprom Kasax-
craHe, B cesepo-sanajaHoM (Gacceitnwm pek Ilemonn u Coporn) u
nentpanbhbix pafionax ETC, praiouan Gacceiin p. [ona.

1.3. ¥pasnenns soaxoro G6ananca

CooTHoOmEeHHe TPHXOAHBIX H PACKOAHBIX 3JEMEHTOB BOAHOro Ga-
JaHCa BhIpa)Kaetrcs ero ypasHeHHeMm. B 3aBHCHMOCTH OT mocTapBjeH-
HbIX 3a]a4 BOAHOOAJAHCOBBIE HCCJAENOBAHHS NPOHIBOAATCH Ha pas-
JHYHBIX MO pasMepaMm M CJI0MKHOCTH 00beKTax: BofocGopax, OTHeNb-
HBIX Y4aCTKaX MECTHOCTH H YrofbsiX, BOMOXPAHWJHILAX H O3epax.
Pacuernt Boanbix GajaHCOB W AHAJH3 COOTHOLIEHHIT HX 3JEMEHTOB
BEINOJHAIOTCS 3a KajieHAapHbie H TeHeTHYECKH OJHOPOAHble HHTE]-
BAJIBl BpeMeHH.

B xavectBe KaneHZApHBIX HHTEPBAJOB MPHHHMAIOTCA JAeKaja,
Mecsll, Ce30Hul (3HMa, BecHa, JeTo, OCeHb), CaaralollHecs H3 meJbix
Mecslles, rol (KajdeHJapHBIi H rHAPOJOTHYECKH ), BKIIOYAIOUIH{T ye-
Thipe ce3ona.

['enernyeckn OAHOPOAHBIMH HHTEpPBAJaMH BpPeMEHH ABJSIOTCH
dasel rugposoruyeckoro pekuma (BeceHHee MNOJOBOABE B IEJOM,
AnGo NepHOAk ero nojbeMa W cnaia, A0XK/eBhie MaBOIAKH, MeXeHb)
Ce30HH (3HMAa, BeCHA, JIeTO, OCeHb) M THAPOJOTHYECKHN rof, mpo-
NO/KHTEABHOCTE KOTOPOro NepeMeHHa H onpelefseTcs HauajdoM Ha-
KOIJIeHHs! Bard B GaccefiHe H KOHIOM ee cpaGoOTKH (HCTOULEHHH).

Boausie Gananchl, paccyHTanHble 3a KaJeHJAapHbie MEPHOIL, MO-
JBONIAIOT MPOCAENLHTh H3IMEHEHHe BeJHYHH 3JIEMeHTOB BoaHoro Ga-
JAaHCa H HX COOTHOLUEHHS B PasHble MECHIL H CE30HH H OMpPeLesHTDb
pasauyHs B CE30HHLIX M TOAOBbIX BOAHLIX GajaHcax BomxocGOpOB
(ydacTkoB), HMEOUHX HeoAHHaKoBble (H3HKO-reorpaduueckne
VCJIOBHA.

Boanuwie GanaHcel 3a TéHETHYECKH OAHOPOAHBE NEpHOAL Heob-
XOJHMBI JIJIfi HCCAeJ0BaHHA NpoleccoB (POPMHpPOBaHHA BOJLHOrO pe-
MHMa M3yyaeMbiX O0BEKTOB H YCTAHOBJEHHA 10JH YY4acTHA OTAeNb-
HBIX 3JeMeHTOB DasaHca B BOJHOM pexkHMe obbekra.

[Toanoe ypaBHenne BoaHoro OajaHca BojocGopa 3a Jw000#H
HHTEPBAJ BpeMeHH HMeeT cielylonui sy !

X+K4B4n=VY4E414e-AX, 40X 40X -
+ AV, AV A WH-AU, (1)

rae X — ocajiki, BHNABLIHE HA NMOBEPXHOCTH BojocGopa; K — KoH-
JeHcallHs BOJAAHBLIX NapoB Ha noBepXxHoctH Bopocbopa; P=Pu+pr—
BOMA, NOCTYNHBINAA HA BOAOCOOP NMOBEPXHOCTHHIM nyTem Py H3 co-
cefiHHX BogocOOpOB, B TOM 4YHCJAE H 3a cueT nepebGpocKH BOA HA
X03AHCTBEHHLIE HYMJIB, a TAaKMXKe BOja, NocTynuemas B Oaccefid
NoA3EMHBIM NYTEM H3 BOJAOHOCHBIX TOpH3OHTOB ﬁp, obnacTe NHTA-
HHA KOTOPLIX pacnoJoXeHa BHe HaydaeMoro eojocbGopa (rayGokHe
BOIOHOCHBLIE NJACTHI, BCHPHEHEMHE p}’ﬂ.l'll;‘lh'l H ,ILD.F]HHCIITI PEKH, H 4p-
Te3IHaAHCKHE HANOPHBIE HD,ELH};

1| — NOCTyNJeHHe Ha BoAocGOp HAN B pPeKy «BO3BPATHBIX® BO/,
T. € YacTH BOJW, H3BATOH paHee HA XO3AHCTBeHHBle NOTpPeOHOCTH
(BodocHaGrieHHe, OpolleHHe H JAP.);

snemMenT X, K, p, n— NpeAcTaBJAlT BCerjia NPHXOAHYI0 YacTb
BojaHoro Gananca sofocfopa;

¥Y=Yu+VYr— cymmapuniii crox ¢ Bogocbopa, nocTynupilinii B pyc-
JOBYIO CeTh NMOBEPXHOCTHHIM Yy u noaseMunm Yy nyreMm; E—cyM-
MapHOe HcnapelHe BJart ¢ Bogocfopa —c pas/jHyYHBIX €ro nopepx-
HOCTEH {EEJ]E:EKG}:DEHfiETBEHHhIE KYJAbBTYPHEI, JApeBeECHAHd PpacTHTEAb-
HOCTB, NOAMEI pex, OonoTra, BOMOEMEl H Jp.), BKJOYas Hcnapenue
piary, oGpasopasiuefics 3a cueT KOHAeHCALHH BOAAHBIX napos®;

y —3abop BOABl H3 peKH H ¢ BojocOopa Ha Xo3aHCTBEHHBIEe HY-
#Abl (BomocHaGikeHHe, opolleHHe, nepefpocka BOAL B cOCefHHE
BojocGopsl, OTBOJA BOAL ¢ BofocOOpa NMpH OCYWIEHHH H Ap.);

E — NOJA3eMHBIH OTTOK BOAEI ¢ BoAOcOOpa (OTTOK FPYHTOBHIX BOJ
H3 BEPXHHX BOJOOHOCHBIX TDFHEDHTGB 3d Npejelhbl Hﬂﬂﬂﬂﬁ{)pﬂ H3-3a

i anHﬂ_J:LHHHE afgech cHMBOJHUYECKHe oboaHaueHHA SaeéMeHTOoB HanaHca HMewT
Hanboablee pacnpocTpaHeHHe B coBpeMeHHON oTevecTeHHoR anTepatype. Chenyer
: Iﬁsa-rh. O[HAKO, Ha HMEUleecH MeMIAVHApoLHoe o003HAUCHHE 3THX HIEMEHTOB

? Ecan KOHAEHCAUHA BOAAHBIX NAp0OB HE HIMEPHETCH, TO HCNApPEHHE, NMOgyYae-
MO ¢ MOMOUIBID HL‘IIEPIITEJIEﬂ. ABJAACTCH 3AHHACHHLIM, TAK KaK AOMACMEDPH NpH
HCNAPHTEAAX HE YA4BAHBAIOT KOHAEHCAUHK Baard. Oanako nNpH HCNOABLIOBAHHH
HenapuTenet ypapnenne Gananca BJArH He HapYWAeTcd, NOCKOABKY KOHIACHCALHA
HE YHUHTHBACTCH H B IlpH.‘i.ﬂﬂHDﬂ HacTH YpaBHCHHA Gananca. BeanunHa KoHaeHca-
nHH obsdHo HeaHadnteasHa. Ho s HEEOTOPHE MEpHOIN Moga B OTACABHBEX pﬂl'-lﬂl-lﬂx
ROHIACHCAIHA MOMET NOCTHraThk CPaBHHTENLHO OOALIIHY BEJHYHH, nosToMY HELOD-
YHET Cg ﬁ}"ﬂ.E"r JAHHHEATL HCMapeHHe, YTO MOMET NPHBECTH K HENpaBHABHLIM BLIBO-
JaM O COOTHOIICHHAX SAEeMEHTOR BOAHOID ﬁﬂ.’IHHEE H 1o H.‘I.’_]I.'DGE'EEI]E‘IE]I:HGCTII HJ}‘-
qaeMoro pafiona.
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HECOBNAJEHHA NMOBEPXHOCTHOrO H MOJA3€MHOr0 BOAOPAa3Aea0B, ray6o-
KOe TpocayuBanHe BOJbl B BOLOHOCHLIE MNJACTH, HE APEHHPYEMbIe
PYCJOBOI ceTbio H3ydaeMmoro BogocGopa, MOAPYCAOBON CTOK, He H3-
MEpAEMBI Ha rnapocTBope);

saementsl Y, E, y, € — npejcTaBasior BCerja PacxoiHyio uacThb
BOAHOro Oananca sogocGopa.

IIEMEHTHl ypaBHeHus BojHOro Gajanca, nepej KOTOPbHIMH CTOHT
CHMBOJ .i':'n., NpeiACTaBJA0OT H3IMEeHeHHe COOTBETCTBYIOLIHX 3anacoB
BOJALl 34 DACYETHBIH HHTEPBAJ BPEMEHH, MO3ITOMY B OJHH TEepPHOAE
OHH MOryT COCTaBJATb PACXOAHYI0 4WacTh BOJAHOro Gajanca (Korma
BJ1ara Ha BojlocOope HaKamJHBAeTCs), a B APYrHe MEPHOAL — IIPH-
XOAHYI0 uYacTh (KOrja pacXoAyeTcsi HAKONJAeHHas paHee BJIara);
BEJHYHHA H3MEHEHHA 3amaca BOJAB AJHA KaXKAOro TAKOro 3JeMeHTa
ONMPENETACTCA PASHOCTBIO MEXKAY ero BeJHYHHAMH Ha JaTy KOoHla
H Hauala pacyeTHOro HHTEPBAaJa BpeMeHH, NPH 3TOM 3HAK MNJIOC
O3HAaYaeT yBeJHYeHHe 3amaca, a 3sHaK MHHYC — yOblib ero !

AXa — cymMmMapHOe H3MeHeHHEe 3aNacoB BOAL B CHEXKHOM nokpose,
B JIe/IIHON KOPKE HA MOBEPXHOCTH MOYBHI;

AX’ — H3MeHeHHe 3aMACOB BOAB B 03epax, Mpylax M BOIOXpa-

HHJAHILAX!
ﬁ.lf": — H3MEeHEeHHe 3amacoB BOJALI H Jbia B 60J0Tax H Ha 3a6o-

JOYCHHBIX YuyacTKax sogocbopa;

AVy— H3MeHenHe 3anacoB BoAB B PYCJIOBOIl I OBpPaHO-6a7104-
HOH ceTH BOoaocOOpa (MOMKET JOCTHIATh CYIIECTBEHHBIX BeJHUHH
B NepHOALI OPMHPOBAHHA CTOKA BECEHHEro MOJOBOABA H JOMIEBHX
NaBoAKOB) ;

AVnon — H3MeHeHHe 3anMacoB BOAL B TMOHHKEHHAX MOBEPXHO-
CTH BojocGOpa (AyMH H BpeMEeHHBE CKOMJEHHs BOAb B OeccTou-
HBIX NoHHKeHHAX); AW=AW,+AW. — naMeHenne 3anacos Bodbl BO
BCEi TOJIIIE NOYB H IPYHTOB 30HLI A3pALHH, BKIIOYAIONMEe H3MeHeHHs
B BepXHeM HanGoJee akTHBHOM ee caoe AW n HHKeJemKallnx ciaosax
rpyata AWi; AU=AU;+AU: —cyMmapHoe H3MeHeHHe 3anacos
MONSEMHBIX BOM BO BCEX BOAOHOCHHIX Maacrtax BogocGopa (AU, —
BEPXHHH BOJOHOCHBIH TOPHSOHT H HHXKeJeKallne ropHaoHTw AlL).

B sasucHMocTH or duauko-reorpaduueckoro paiiona, KOTOpOM
MPOBOAATCA HCCJAEAOBAHHA, OT IHAPOre0JOrHYecKoro CTPOeHHst BOJLO-
c6opa m apyrux ero ocoGeHHOCTell, a Tak¥Ke OT BeJAHYHHH M BH/A
XO3fIACTBEHHOr0 MCNOJMB30BAHHA BOA H MNOBEPXHOCTH BoJocGopa,
HCKJIIOYAI0TCs H3 YpaBHeHHA BoAHOro GanaHca Te HJAH HHble ero sJje-
MEHTBI, 8 BH/I YPABHEHHs 3HAYHTeNbHO ynpomaerca. B wactnom cay-
Hae, Korja GacceiiH AB/JSETCA 3AMKHYTHIM, T. €. IPEHHPYeT BCe IPYH-
TOBbIEC BOAM, 00J1aCTh NHTAHHA KOTOPHIX COBMAf3aeT ¢ KOHTYPOM
BojocGopa, HanopHsle IPYHTOBBIE BOJBI HE PAa3rpyKaioTcs, Xo3diicT-
BEHHBIX MEpPONpPHATHH HE NMPOH3BOAHTCA, OTCYTCTBYIOT NPVIH, o3epa

! B cHMBOHYECKHX YpaBHeHHAX BOAHOTO GanaHca 3HAK IO nepes sJAeMeH-
TaMH, HMEIOWHMI cHMBoa A, o6o3HavaeT HX aarelpaNtaecKyio cyMMy.
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# GosoTa, KOHJeHCallHA BOASHLIX NAPOB HHYTOXKHO MaJa, ypaBHeHHe
BOAHOro Oananca uMeet HanGosee npocToil BHI

X=Y+E+AX, AV, AV 0+ A WL AU, (2)

Kpome Toro, B ornenshbie nepHogsl rofa (manpumep JeTom)
sneMeHTsl AXa, AVp # AVyon MOTYT OTCYTCTBOBATD.

Ins oraenbHOro Geapyc/aoBoOro yyacrka BoAocOHOPA — CKJIOHA HJH
CEJbCKOX03AHCTBEHHOrO MOJA (HEOpOIIAeMOr0 H HeOCYIiaeMoro) —
NoJIHOe ypaBHeHHe BoaHOro GajiaHca HMeeT BHJ

X+K=Vy4+-AY, +E-LAX A AV -AWH-AU,  (3)

rie AYy— pasHOCTb MeXJy OTTOKOM TIPYHTOBHIX BOJ C H3yuaeMoro
Y4acTKa H HX PHTOKOM K Y4acTKY.

I / i

J
I
|
|
|
|
|
|
|
1

77 _

Pre. 1. Yuactok mecTHOCTH, B Npenesax KOTOPOro NpoHCXOIMT dop-
MHPOBaHHE M PA3rpyska FPYHTOBHX BOJ.

I—=1 n II—1l — poamoskaLe rpannns poanofalaicoBoro Y9ACTEA.

| C——
' P

Ha nekoropsix yuactkax (nonsx) rpynToBsie BOAB (GOpMHPYIOTCS
TOJbKO B Ipenesax HayyaeMmMoH mjowanu v nostomy ¢opma nosepx-
HOCTH BOJHOrO 3epKaJa nmojyyaercs B Buiae Kynosa (puc. 1). B stom
ciayyae HaOJ0OJLaeTcAd TOJNLKO OTTOK IPYHTOBHIX BOJA ¢ yuacTka Yp n
npoca4YHBaHHEe BJATH .Ep H3 BEPXHETDo BOIOHOCHOIO IIJacta B HHXK-
HHE TOPH3OHTH. B oTaenbHble MepHOAL rofla CyMMapHBIi pPacxon
rpyHTOBBIX BOA (Yr+ir) Moder GbiTh paBHHIM BeJHuHHe yOHIH 3a-
nacoB rpynToBeix Box (AU). (Takne yyacTkH H3-3a OTCYTCTBHS NpH-
TOKA TPYHTOBHIX BOJA K HHM HauboJee npocTH AJ8 OpraHH3amuu
H3yVuUeHHA BoaHoro Gananca.)

Has ywacrkop (moJeil), rjae rpyHTOBHIE BOJAL 33/1€raloT CPaBHH-
TeJabHO rayGoko (Gosee 10 M) W nosToMy He yyacTBYIOT BO BJaro-
ofopoTe BepXHeill 30HB Aa3IpalHH, YypaBHeHHe BoOJAHoro GasjaHca

HMeeT BH]I
X+K=Y4-E+AX, AV ut-A W, i, (4)

rie [ — BeJHYHHA NPOCOMHBINEHCA BOAL W3 BepxHeil, aKTHBHO 30HH
aspauMH B HHMKeJeXallHe CJOH TPYHTA (HJAH 10 YPOBHS TPYHTOBBIX
BOJ).
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B cyxue, Tensble mepuoim rona, KOrAa OCajKH PAacXodyiOTCs
TOJIBPKO Ha MONOJHeHHe 3anacos Bjlard B BepXHEM CJ0€ NOYBO-TPYH-
TOB H NOBEPXHOCTHBIH CTOK, a KOHJEHCALHSi BOJASIHLIX NApoB HHY-
TOXKHO Maja, ypasHenue BofiHOro GajaHca IJIA TAKOrO y4acTka npH-
HHMAeT BHI

X=V,+E4-AW,, (5)

d [IpH OTCYTCTBHH NOBEPXHOCTHOrO CTOKA ypaBHeHHe GajiaHca BJATH
CTAHOBHTCA ellle GoJiee NpoCThIM.

OtmernMm, uTo ypaBHeHHe (5) HenmoJb3yeTcs AJs pacueTa Hcna-
PeHHA N0 NOYBEHHLIM HCNAPHTENAAM B BHILE

E=X1AW,—¥, (6)

rae Y;—npocoynswancs CKBO3b NOYBEHHBII MOHOJHT Biaara: X —
OCalKH, HaMepsemble noxaemepom; AW, — uamenenne 3anaca nou-
BEHHOM BJarH B MOHOJHTE, ONpefe]sieMoe Mo PasHOCTH Beca MOHO-
JIHTA HA KOHEl H HaYaJo nepHojia Hab oneHuil.

Crenyer ykasath, 4TO JJf CPeAHeMHOrOJETHEro rojp0BOro ne-
pHOIA BCE 3JIEMEHTH YpaBHeHHs BoAHOro Gajsanca, npeacTas/siollne
H3MeHeHHe 3anacos Baarn A, oOpamarrca B Hydb [86, 97]. Onur
pacyeToB BOAHLIX 04/1aHCOB NMOKA3LIBAET, YTO NMPH GCPEAHEHHH OJI0-
BhIX BOAHBIX Ganancos 3a 10—15 ner namenenne kaxjoro Bujaa 3a-
aca BAArd COCTaB/feT HHYTOKHYIO Beqanuuny (1—3 mwm), 1. e. npu-
Gamkaeress Kk nyaio [28, 37]. Onnako npu ocpenHeHnn 3a MHOrOJET-
HHH NEpHOJ 371eMeHTOB Gajanca A Ce30HHHLIX MePHOAOB BENHYHHBI
HIMEHEHHH 3anacos BaarH NpHGAHMKATCH K HX HOpMe (Hanpumep,
HOpMa yBJAAXKHEHHA noyso-rpyHToB AW 3a ocennmuil nepuon; Hopma
cpaGoTKH 3anacoB BOJAB B BOMOXPaHHJAHIIAX AX] sa nernmii me-

pPHOL; HOpMAa HAKOMJeHHA 3anacoB BOJAL B CHEXHOM nokpoBe AX,
34 3HMY H T. .).

YpasHenue Boauoro Gananca moGoro BOLOXpAHHAKRILA (HJIH TPO-
TOYHOrO 03epa) cocTapjasercs OTHOCHTeNbHO NJOIAAH 3epKana Bo-
noema [81] n umeer crenylouui o6umuit BHA:

Vap= V. ipt Vet Vipt Vig. sost Vaes= Ver+ Vs + Vit Vit
+ Viex AV AV, AV, (7)

rie Bce caaraeMble BolpaXKeHn B o0beMax Boasl, M% Vo, — npurtok
B BOJOXpaHWanlle (03epo) no ocHOBHEIM pekaM; Vs np — Gokosas
NMPHTOYHOCTD M0 MaJALIM PEKaM H CO CKJIOHOB BogoXpanuanma; Voo —
OCa/IKH, BHIMAjfAloONIHe B XKHIKOM H TBepAOM BHIE Ha 3epKajo BO-
joema; Vg — NpuTOK NOA3EMHBIX BOJ, MOCTYMAIONIHX B BOIOXPAHH-
adme (o3epo) uepes ero jgoxe; Vip xes — npuTOk (cGpoc) B BomO-
XpaHHAHILe BOJ, HCMOJAB30OBAHHLIX B XO3AHCTBEHHBIX Heaax (depes
[3C, naoTHHE, CYIOXOAHHE MIMIO3HI, KOJJIEKTOPE OPOCHTENBHBIX
CHCTEM H T. JI.), HCKJIOYAf NMOCTYIIEHHE Yepe3 COoOpYMKeHHd Ha oc-
HOBHBIX MPHTOKAX, KOTOPBIH YYHTHIBACTCH KOMNOHEHTOM Vip; Vien —
o0beM BOJALI BO JbAY H NOKPHIBAIOUIEM €ro cHeTe, OCeBUIEM 3HMO
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Ha Oeperax BoAoOXpaHHJHIA (03epa) H BCNJILIBLIEM BecHoil npH
NojA’bEMe YPOBHA HJAH pacrasBiuem Ha Geperax; Ver—cTOK uepes
COOPYMEHHSI 3aMbIKAIOILEro THAPOY3Aa (HJAH CTOK DEKH, BhITEKAalo-
uieil 3 osepa); Vs — 3a6op BoAbl M3 BOAOXPAHMAHLLA Ha Xo3alcr-
BeHHbBIE HY#AH (opomenne, BojaocHalXKenwe, nepebGpockKa BOMB
B npyrue Gacceilnnl H ap.); Vy— noTepun soabl Ha Hcnapenue c 3ep-
Ka/ja BOAOXPAHHJHULA ¢ YYeTOM nJjollanei, saHATHX BOAHOI pacTH-
TeJbHOCTBIO, ¢ NOATONJeHHLX H obcuxawmux Geperos; Vy — puabT-
pauus Boabl yepes Gopra M JOMKe C OTBOJOM BOJAL 34 Npefens
pogocGopa Bogoxpanuauila; V' aey — 06beM BOABI BO JABAY M CHere,
oceBIMX Ha Oeperax npH 3HMHel cpaboTKe BOAOXpaHHJHIILA;
AVos —u3Mmenenne (Hanoanenwe, cpaboTka) samaca BOAb B BOJO-
xpannanue (osepe); AVyp— H3MeHeHHe 3anacoB BoAbl B pycaax H
NOHMAaX YCThbeBLIX YYACTKOB OCHOBHBIX peK, BNajalouwHx B BORO-
Xpanuanile (o3epo), HHMKE CTBOPOB, HA KOTOPBLIX VUHTHIBAETCS CTOK
3THX peK; AVipons — HIMEHEHHE 3aMacoB NOJA3EMHBIX BOJ B IPYHTAaX,
caaraloniux Gepera u Jo¥e BOAOXPaHHIHIILA.

Boaee npocroit Bua ypasuenus Boanoro Gananca Gyaer s Gee-
CTOMHOrO O3€pa 3a JeTHHil NepHojl B CJAyvyae OTCYTCTBHA BOIONO-
TpebJenHs Ha X03AiCTBeHHble HYIKAEI

Vnp_l' Vﬁ, up‘1‘" Vet Ly e Vh|+ﬂ'vna+ﬂvp+ﬂvnm;* {B)

B cpeanem 3a mMHOroJeTHHii nepHojx rofioBoro HHTepBaaa Bpe-
MeHH ypasHenHe (8) npuunumaer HauGoJjee npocToil BHJ cyMMap-
HBIH NPHUTOK BOJLI B 03€p0 paBeH CYMMAapHOMY HCIapeHHio.

OrmernM, 4T0 Aas BojocOopa pexkH ¢ 3aMKHYTEHIM OacceiiHoM
ypaBHeHHe BoJHOro GajnaHca s rojl0oBOro HHTepBaJa BpeMeHH 3a
CPeAHHII MHOrOJIeTHHII MepHoJd cJaraeTcsi H3 TpPeX KOMMOHEeHTOB:
cyMMapHuifi mpuxon Baarn (ocallkum) paBeH CTOKY pPeKH H cymmap-
HOMY HCNIAPEHHIO ¢ NMoBepXHocTH Bonocbopa.

Pacuernble ypasienus Bojaxoro Ganauca, HCNOJAb3yeMbie B NMpak-
THYecKoll paGoTe, OT/IHYAIOTCA OT reHeTHYecKHX ypasHeHnit (1)—(8)
Ha/JHYHEM B HX NpaBoii YacTH AONOAHNTEAbHOrO 4iena P, Buipaxaio-
Iero HeBA3Ky BoaHoro Gananca. Heps3ka noayuaercs Kak ocratou-
HEIH 4J/IeH YpaBHeHHs H BHKJO4AeT B cebA BCe BHIALI TOTPelIHOCTH
H3MepeHHil H OCpelHeHHA 3JeMeHTOB Mo naouiaad sonocGopa,
4 Takie BeJHYHHLI HEHIMEpPEeHHLIX 5JeMEeHTOB M HeVYTEHHBIX H3-
MeHeHHil 3anacos Bofbl. IlpH nonHom yderTe Bcex 3/JeMeHTOB BOJ-
Horo Gasanca BeanunHa P Oyaer oTpamkaThk CPefHION MOrPelIHOCTh
pacuyera GaaaHca

P=V 33X 13V 1 8E*F ... 1 8ALR, (9)

roe 8X% &8Y2 m T. 4. — BEAHYHHE NOrpelUHOCTEN OTASIbHLIX 3Je-
MEHTOB BOJIHOrO GanaHca.

[Torpeunocts pacuera P ce30HHBIX H FOJOBHIX BOAHLIX GaJaHCOB
HENMoCTOAHHA Mo BeaHuYHHe H 3Haky. Ona Gyger TeM MeHblle, 4yeM
Gosiee AeTanbHO H 0G0CHOBAHHO H3AMEPEHBl H OCPeHEeHBl Mo NJolaLH
OTAE/bHEIE 3JeMeHTH BoAHoro Gananca. OnwiT pacuera BOJAHBIX
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GanaHcoB BOAOCOOPOB NMPH JeTadbHbiX HCCACNOBAHHAX NMOKA3ILIBACT
[28, 40], uto B 68Y% cayuaes BeaHuMHBI HeBA30K GaJaHCOB B 30HE
H3GBITOYHOTO YBAAKHEHHA KONeGMIOTCH OT HYAs A0 =35 MM (B cpel-
HeM 15 MM) H He 3aBHCAT OT NPOLOMKHTENLHOCTH PACYETHOrO Te-
pHona. Caeayer OTMETHTh TeHIEHIHIO HEKOTOPOTO YBeIHYEHHS
Be/HYHH HEBA3OK BOMHLIX 0afNaHCOB C YMeHbINEHHeM MJOLANH BO-
nocGopa [26, 29], uro, no-BHAHMOMY, CBA3AHO C HETOYHOCTHIO OCpPel-
HeHHi 37eMeHTOB Gajanca AAS8 CPaBHHTEABHO HeGOABIINX BOMO-
cbopos. Onnako, ecan 5TOT OGBEKT JCTAJAbLHO H3YYEeH, TO HEBA3KH
BOAHLIX OanancoB B 68% cayuaes o6uiuHo He npeBbimaioT =20 M.

Ecan npn HamepeHHsix M pacuetax Bcex sJeMeHTOB GagaaHca oT-
CYTCTBYIOT CHCTEMATHYECKHE OWHOKH, TO NPH OCPeAHEHHH 3a MHOro-
JETHHH NepHoI OJHOTHNHBIX CE30HHBIX H FOAOBLIX BOAHLIX GaJ1aHCOB
HeBfizka pacyera P papua nymo. Hexona us storo nonomenus, mo-
HHO ¢ GOJIbLIOH CTENeHbI0 JOCTOBEPHOCTH ONPeleATh HeHaMepse-
Mble BeJHYHHBI 3jeMeHToB Gajanca (Hanpumep, HCnapeHue c Jeca
HJIH NMOA3IEMHLIT BOAOOOMEH); BeJHYHHA HEH3MEpPAEMBIX %/eMeHTOB
Gyner paBHa HeBsi3Ke BoAHoro GaJjanca,

B Hacrtosimlefi riaBe He paccMaTpHBaJHCh YpaBHEHHsi BOAHOTO
Gananca NMPHMEHHTENBHO K pacuery Kakoro-aubo HCKOMOro sJje-
MEHTa 15l KOHKPeTHBX 00bekToB. OHH nosy4aloTes H3 ypaBHEHHN
(1)—(8), uro Gyner noka3aHo HA KOMKPeTHHLIX NpHMepax B raase 4.
Kpome Toro, 1451 03HAKOMJEHHSI ¢ NPAKTHYECKHM HCNOJb30BaHHEM
ypasHeHHi BojHOro GajaHca IJA pasiHYHBEIX ledell MOXKHO peKo-
mennoBaTh KHHry A. I'. Byanaexo [1].

Kamxauii 3aeMedT BoaHoro GaJanca, KpOMe CTOKAa, BBIYMHCIAETCHA
KaK cpeanas apudMeTHUYeCcKas HJHM CpPelHAf B3BellleHHAsd BeJAHYHHA,
YYUHTHIBAIOLLAA pa3Hoo0pasHe OCHOBHBIX JaHAWAPTHEIX XapakTepH-

CTHK BOoAocOOpa, BKJAOYAA pasjifuis B BLICOTE MECTHOCTH H 3KCMO-
JHIHH CKJI0HORB,

ol

Cpennsa apudmerHueckasn BequuHHa X paccuHTHIBAETCA Kak
: n

HacTHOE OT Je/IeHHA CYMMBI H3MepeHHBIX BeJHuHH 3 X; B nmyHKTax
|

Hd YHCJO MYHKTOB n

?=31 +Xo 4 ... + X,

]

) | (10)

Buiuncnenne cpeanefi apHGMeTHYECKOH BeJHYHHLI JONYCTHMO
TOJABKO TIPH CPaBHHTEbHO paBHOMEPHOM (paBHOYJaJeHHOM) pac-
npefeqeHHH NYHKTOB HaOawoaennit Ha BonocGope (yuactke). [lpu
HépaBHOMEpPHOM pacnpeie/eHHH NYHKTOB HAGJIOAEHHH, 8 Tak#Ke 1714
pacuetra BoaHoro Gananca BojocOopa ¢ V4ETOM ero JaHImaTHBX
ocoGEeHHOCTeH H /A aHaJH3a COOTHOIIEHH[ 3JemeHTos Gasadca
BHIYHCAAIOTCA CPeiHHE B3BellleHHbe BeJHUHHB 3JAeMEHTOB.

Cpeansisn B3pelleHHas peqHYHHA 7eMeHTa Xy BBIUHC/AETCA Kak
CymMMa NpOH3BeleHHH 3Ha4YeHHA cpelHHX apHMEeTHUECKHX BeJHYHH
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X; Ha coOTBeTCTBYIOIHE [0/ Na0IaH f; Bogocbopa (yuacrtka), 3a-
HATHE JaHHBIMH j BHAaMH JanawadgTos:

Xee=X1fi+Xafot+ -« +XaSas (11)
&
rae Il-lj:—jlfi i%-,' F —naomans Bcero BomocGopa (ywacTtka),
Z;_}h=l,ll
Xifs 5
OTHolleHHe B3BellleHHBIX BeJH4YHH = MoKassklBaeTr Ao
B3E

yuacTHs JAaHHOro Janamwadra B QOPMHPOBaHHH cpeaHeldl mo BOAO-
cGopy BeqHUHHBI 3JeMeHTa BoAHOro GajaHca, a OTHOWIEHHE CPELHHX
apH(MeTHYECKHX BEJHYHH 3/IEMEHTAa Ha ABYX Pa3qHUHBIX yHACTKax
XapaKTepH3yeT cTeneHb BJAHAHAA OTAE/AbHBIX BHJOB nanimadgTa Ha
dopmupoBanie saementa Gananca. Hanpumep, ecin oBpari 3aHu-
maior 10%, nec — 15% u none — 75% naomaan Bogoc6opa, TO NpH
cHerosanacax, pasnbix coorserctenso 200, 100 u 60 mm, uunpn
CpellHEM B3BelleHHOM 3amace BOIB B CHEre Ha pojfocGope 80 MM
foJas ydacTHda B GOpMHPOBAHHH CYMMAapHOTO 33[13:& BOJbLI HA BI-%JIU'
c6ope NO YroAbAM COCTABHT /75 OBParos 259%, ansa aeca 19%,

a nas noas 56%.
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NMPOTPAMMBI 3KCHEIUILMOHHBIX
BOJTHOBAJIAHCOBBIX MCCJIELOBAHHMN

[Tporpammer skcnennunOHHEIX WecaenoBanuiL, paccMaTpHBaeMule
B STOH riaBe, OTpamKaloT ycaoBua paGor sxcnegmmuit I'TH, npo-
BOAMBIINXCA B pasanynbix paiionax Coserckoro Coiosa. [Mopsizox
H3JOMEHHA NPOrpaMM COOTBETCTBYET IOCHAEN0BATEAbHOCTH 3a1ay
BOIHOOAJaHCOBBIX SKCMEAHUHOHHBIX HCCAeN0BAHHI, nepeyHcJIeHHbIX
B raase 1.

HanGonee nogpoGuo nanoxena nepsas nporpaMma, BK.1i04aio-
as obllyl0 wacTb, NPHMEp nJaaHa paboT, a TakxkKe CTPYKTYPY H
ITaT SKcneauuuyd. Ilocaeayonime nporpaMMbl COAEPKAT TOJBLKO
oblHe yacTH.

Kaxnas nporpamma momkna comepixaTth CBOJHYI BeIOMOCTh
OCHOBHBIX BHIOB HalJIONEHHA 3KCNeNHIHH, HA OCHOBAHHH KOTOpOH
cocrasasercsa cMera. B cMery BKaloyaetcs cronMocts paGoT 1o 06o-
PYAOBAHHIO THAPOMETEOPONIOTHYECKHX NYHKTOBR HaGMIOLEHHII H co-
IepKaHHIO NnepcoHana skcnefuuun [84].

2.1. Crpykrypa skcneanumi

CrpykTypa BOAHOGANAHCOBEIX IKCHEAHLHI 3aBHCHT OT NOCTAB-
JEHHBIX 3a/lay, NporpaMMbl, pasMelleHHA OGLEKTOB HCCJel0BaHHIl
H o6bema pabor.

[Tpu BhinonHennn neGoabmoro ofbema paGor Ha CpaBHHTEJLHO
HeGoabwol Tepputopun (Menee 10 ThC. KM2) PYKOBOMSILIHIT cocTas
SKCIEHIIHH cocpenoToueH B ee inrtabGe, pacnojaraioumeMmcs Heno-
CPENCTBEHHO B pailoHe NPOH3BOJACTBA NMOJeBHX paGor. B pykopoas-
WM COCTAB BXOASAT HAYaJbHHK SKCHEAHIHH, €ro 3aMecTHTeab 10
AJMHHHCTPATHBHO-XO3AHCTBEHHBIM BOmpocaM W 2—3 crapumux HH-
HEHepa — PYKOBOAHTENH noyeBuX paGort, Cocrap Takoil sKCne Himn
06LIuHO He npepsimaer 30 yenoBex.

[Tpu suaunrtenshoM oObeMe OAHOPOMHBIX AAS BCEX OGBEKTOB
SKenefHUuH paGor M HaGaw0AeHHl, PAacHOJOKEHHBX Ha GOJLIION
TEPPHTOPHH (MECATKH THIC. KM?), B OPraHH3alHOHHYIO CTPYKTYpY
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sKCOeaHUHH BXoAHT wTad 1 HeCKOALKO OTPAA0B 10 H)—H:ZHIJH :egﬁgﬁ;
PyKoBOASLIHIl COCTAB SKCNENHLUHH COCTOHT M3 Haualb s
AHIHH, €ro 3aMecTHTeAel 10 Hay4HO-OpraHH3alHORHLIN )
CTPATHBHO-XO3ANCTBEHHBIM BOMpOCAM, CTAPLINX HH}EEHEPT titera)
W HauajapHHKoB orpsanos. Ilocaennue ABAATCA AAMHHHCTD

MuetnTyT ‘
l Otaea |
onorHieckui
1l i Ilraé Muapore
2 HH;#:}: g ‘ IKCMEeAHITHN OTPAA

Ita6 wunoil ‘ \ JlaGopatopus l

ILltab cesepnoil ‘ ‘

NapTHH NaPTHH NOYBO-TPYHTOR
Otpan Orpan ‘ ‘ Otpan ‘ \ OGO BEKTH, MOCTH
O6wekts, | | O6nexTw, O6BeKTH,
n;ce'.r; nocTH nocTH

Pre. 2. [pumepsan cxeMa Oprapu3auuoHHON CTPYKTYPH KPYNHON SKCNeLNIHH.

%03ACTREHHBIMHE JHIIAMHE B CBOMX OTpAlax H PYKOBOAAT npgﬁﬁgﬁ-—
crBOM moJeswix pabor. HauaibHHKM OTPAAOB B aAMHHHCTP RHO-
X03fi{icTBEHHOM OTHOLIEHHH MMOJOTYETHBl 3aMECTHTEIIO HH:-I:EEHE a8
SKCNeAHLHH, 4 N0 POH3BOJCTBEHHOI JHHHHA — CTapLIHM Hi fie EJ[:EH_
skcneauiun. 1Hta0 sKcneanunn oObIUHO pacnmaraemﬂﬂa
HOM IYHKTE, HME[lleM CBA3bL C palOHaAMH paGoT OTpPANO .DHIIHEMHK
[lpn GoabwioM oO6BeMe Pa3HOPOLHEIX paboT, BN AEBEMEE
B pa3HbiX (H3HKO-reorpauueckux pauonax, Mo GT.?I,E:‘IBHHTE.IBH[;E
rpaMMaM  lenecoofpasHo HMeTb HECKOJBKO CaMOCTOATE!
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dAMHHHCTPATHBHO-X03AICTBeHHBIX noapasne
TOpHH (MOYBeHHas, arpoxuMuyecKas,

CHCIHANTH3HPOBAHHLIE OTPAAL. JKcnem
HIYI0 OPraHH3aluHOHHYIO CTp
€ro samecruresb, 2—3 cra
HHKa, MeXaHHK M

IMAK), WTabul napruil (HavaguHuk napTid u 2—3
HaYaJLHHK OTpaja), sabopatopus (3aBenyiouguii u
HH)KeHepa), crneuHaJH3HPOBAHHBIe
ABHALHOHHLIL H T. . (HavYaJABHHK M

OCTAJILHOTO HHAKEHEPHO-TeXHHYECKOro mepconasa,
CKOro cocrasa u paGoyux j

OT 00beMa paboT M Habaogennil,
Kamnaa skcneamumsa nonunusiercs
HAYTHO-HCCJACNOBATE/ILCKOTO YUPEKACHHN MK NPOEKTHOr0 HHCTH-
Tyra. Ilomumo sasemyiomero ormesom PYKOBOICTBO 3KcnemHiuei
OOLIYHO BO3JTATAETCH TAKKE H Ha Hay4HO-METONHYECKOr0 PYKOBOIH-
TCJIH, BXOLAILIEro B COCTAB faHHOro oTaena. Ha pHc. 2 naercs npH-

MEPHAA CXeMa OopraHH3alHOHHO CTPYRTYPH caoxuoll (Kpynuoit)
BOAHOOAMAHCOBON SKCMEeqHIIHE,

CGGTBETCTB}'MH.I,EM}" oTACaY

2.2. Mporpamma Barckoii IKCMEAHLUHH MO HIYYEHHID
BECEHHETD MOAOBOIbS

JKCNneIHIHOHHB e HCCAeJOBAHHA TI0 W

MHPOBAHHA CTOKa BeCeHHEero NMNOJIOBOAbA BHINOJHAITCA ¢ LEABIO
YCOBEpPIIEHCTBOBAHHA METOIOB JOJATOCPOYHBIX [IpOrLozos obweMma

CTOKa BECEHHEro IOJOBOABLA PEK JIECHON H JecoCTelHOf 30MH ETC,

4 TAKXKe 1151 060CHOBAHHA HEOOXOXHMBIX IS STHYX NMPOTHO30B BHAOB

# METONOB CTAHAAPTHBHIX HaGMIONEHHIT M TYCTOTH ceTH CTaHIHI
H nocroB I'mapomercayx6m CCCP. [lepsonavanabho mccaenosamus
MPOBOAHIHCE B Gacceitne p. [loHa, a 3aTeM — B Gaccelinax pex dona
H Bsatkn. B opraunsaunomnom orsomesmm IKCNEJIHIIHA cocTosi A
H3 wraba, asyx naptuft (JoHckas n Bsarckas) m mepsnotHoil na-
0OpaTopHH NoYBO-rpyHTOB. B CBA3H C BBIMTOJIHEHHEM NpoOrpaMMul
HCCICNOBAHHII B J1eCOCTeNHON 30HEe MNOJeBLe paGotel Jlouckoi
naprud GBLIH MpeKpauleHs o pacuwiHpenst B Oaccefine p. BaTkm.
OPraHH3alUHONHOM OTHOWeHHH Bsatckas skenemuius COCTOHT

H3 mraba, Tpex orpanos, NOYBEHHO-rPYHTOBON MepanoTHoil Jaa-
0OpaTOPHH H KaMepaJabHO-[OJeBO] rpynnst (Bcero 65 uesopex).
pElaraeMuIX HUME NPOorpaMMe H NpHMepe naaHa HabaoneHnin
HE OTpa)eHbl paboTul sabopaTopHoil | KaMepaabHO-1oAeBoil rpynm.
Paccmatpusaemas nmporpaMma noieBmix paboT cocraBaena npu-
MEHHTEJIBHO K IUTATY SKCNEAHUNH B 45 enHHHI ¢ NpHBJeYEeHHeM Ha
BeceHHHH nepuon 10 coTpyaHnkos KaMepaJbHO-NONEBON TPyIIIH,

34HHMAIOLIEHCA B OCHOBHOM HAYYHBIM OCBOCHHEM NOJYYEHHBIX 3KC-
nenniHei MaTepHaaos.

3YUEHHIO mpoueccos dop-
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JMeHHil: naprun, nabopa
rHApOdH3HYecKan H T, n.),
ILHA MOMET HMeTh c/Ieayio-
YKTYPY: WTal SKcmeAHUnH (HavaibHHK,
PUIHX HHAKeHepa, 2—3 crapmux Tex-
AH MacTep mo TPaHCMOPTY, 3aBXO3 WAH KJIaJ0B-

HHIKEHEepa HIH
1—2 crapmmux
OTPALLI — IHAPOTe0a0r HUeCKHil,
1—2 unmenepa). Yncaennoers

HabJaonaTeNlb-
JA TAKOH CAOMKHOI IKCNEeIHIIHH 3aBHCHT

f

Ha sonocGope p. BAatkn uMmeercs BecbMa rycras ceTb ::'Eli'zti‘i;l;:]ff
H nocroB I'mapomercayxObl: HaOMOJEHHA 3a OcallKaMH H ¢ o
nacaMH B NoJie H Jecy npoeoaatca B 60 nyHKrax, 3a Mereopol o
yecKHMH 37eMeHramu— B 30 nyHkrax, 3a npumepaamfﬁm I =
B noje — B 40 nvHKTaX, 33 BJAMKHOCTHIO N0YB Ha ce.nb:-:naymnzﬂxxﬁa
B 16 nyHKTax H 3a YPOBHAMH IPVHTOBHIX BOI—B 3 ﬂna;ﬁﬁ:m e
noaesblx ydactkax. Ctok uamepserca B 30 crBopax paa::{ i 1:;; %
Gacceflna. Kposme Toro, HMeloTcs 1Ba NapHBX (noje Beg). o
nocGopa mJouaAbio no 2 KM* ¢ MHHHMAJbHBIM KOMILJIEKCO me
Gaaancopux HaGawonennii. Ha 3toro nepeuns BHAHO, 4TO B Sench
Gacceiine p. Batku Bce HabawaeHus, Hffiiuﬂanxpenemmﬁﬂ CH
1 TOJIbKO Ha MOJIeBLIX V :
"acl{')lﬂﬁunpggﬁﬁzgauuu IKCIMELHIHOHHBIX  HCCIeL0BaHUIl Dc:;a:h?z
BHHMaHHe o0palleHo Ha H3VYEHHE BOJHOrO H TEIIJIQEDI::] E[;III e
NO4YBO-TPYHTOB, pexHMa YPOBHel H 3anacos rpyumahlt;m‘r ;,rum-
GHILTPAUHOHHEIX H BOAHO-(QH3IHYECKHX CBONCTB TMO0O4YBE ﬁ‘hEEiTaHH
BOfl TOJILH JECHBIX H NOJeBHLIX YYacTKOB. D:{HDBHHHH ﬂuuau s
SKCMeAHUHH ABJAAITCA THIHYHLIE MO MOYBO-TPYHTAM H YK P
CTHOCTH JIECHEIE H TOJeBhie YUACTKH, PacnojoXeHHble Ha OT 2
HbIX CKJOHAX OT HX BOLOpasienoB 10 eCTEeCTBeHHOMH #pelr_rlu :ﬁﬁﬂx
TOBbIX BOA (MO THNY y4yacTKa, n3o0paieHHOro Ha pHc. }.ﬁm?}nem{ﬁ
YUacTKax NPOH3BOIAHTCH KOMIWIEKC B{;ﬂ;ﬁlﬁfﬂﬁﬂgtﬁ;\. 5; MUGATNE &
IOAEHHIT 3a CTOKOM H HCII :
I';: E:qee ]:rauﬁ-:uﬁ KOMM/IEKC 1eTaNbHBIX BOAHO0A1aHCOBBIX Haﬁ.!telﬁ:uﬂg
Ha napHuX BojocGopax. Boabuioi _Dﬁ‘bEM paﬁ-:n: BHI’IEI{Ilﬂi Bl
H3YUeHHIo HHPHALTPAUHOHHBIX CBOHCTB Mepaﬂhtiw:[ H TaJ i
TPYHTOB H HX BOAOYAepKHBAIOUIEH ﬂnﬁcn:;ﬁu::;tgétémgg.:iaxu? . EIJBHH.H.
BLIIIOJIHAIOTCH Kak B NOJEBBIX, Tak ] . c:ﬂammh{
HTEJBHOE MECTO OTBeleHD a3pOoBH3YaJbHBIM o00Caeln
}E:Hi:pTHpGBaHH[ﬂ CHeMHOro nnﬂp?;a.paugaéﬁ::;:ﬁ“ ﬁaaﬂnﬂiﬂip};ﬁizt
MOYBbl CKOMJAEHHH BOIBLI H COCTOSH
AHUHH OTCYTCTBYET
rpatuueckoit cetn Gaccefina. Ilockoabky B augne i d
yecKkada nmapted, sce paboTtel no OYpeHHIO H Y
;:iprfézifoEZBam HH nﬂg HaGa0IeHHA 31 g’pﬂ-EHH MH TPYHTOBBIX BOI
TOPOHHHMH OPraHH3alHAMH.
Eung::nﬂeﬂninﬁguuie paﬁun? BEIMOJMHAIOTCA B TECHOM B3aHMojed-
CTBHH yupemaenuit InapoMercayxOu 0 APYTHX EEAﬁDTT:.ﬁac{:eﬁHe
Huxxe naercs nporpamMma SKCneIHIHOHHBIX pabo A ing
p. BaTku no HcenefloBaHHIO NOTEPb BECEHHHX BOL H Iﬂ:ll,lllnllgl?4 B
TeabHOll cnocobHocTH BojocGopoB (Ha MNMEpPHOA ¢ OCEHH
ﬂcegba fii 1-[;1] mOJeBH X paboT COCTOAT B MOJYYEHHH MaTepH-
J HX:
aﬂﬂ?‘i I::-{;la;:nneu;ei:ﬁﬁ CcyMMapHbie NOTEpH BECEHHHX BOIL H pact;.:ig::;:
HX Ha cOCTaBJAMOILHE mﬁne.‘m;m MHB;ﬂ?Hx H JeCHbIX ¥
c6opos OGacceiiHa p. ;
pﬁg}:ﬂ;:c}::qﬂr?é?rh :.?emnnm poanoro OaJjanca ﬂe:man;:j 1;-:::::5!;@1;
HOTO CTOKA C TMOJeBBIX H JeCHBIX YUYACTKOB THIHYHBIX BOJ p
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H COMOCTAaBHTL HX € H3IMEPEHHBLIMH BeJHYHHAMH BECEHHErD cTOKa
Pex;

3) onmpeienHTh BOLONOIIOTHTENBHYI0 H  BOLOYAEPIKHBAIOLULYIO
CMOCOGHOCTE MOJMEBLIX H JIECHWX YYacTKOB BOZOCGOPOB il YCTaHO-
BHTb CTEMeHb BJAHAHHA OCHOBHBIX (DAKTOPOB Ha NOrJAOUICHHE TAJLIX
BOJL NOYBEHHO-TPYHTOBONH TOALLEN;

4) YCTaHOBHTH SaKOHOMEPHOCTH B NMPOCTPAHCTBEHHOM (nJolia-
HOM) pacnpefefenuil Aas MOJs H.J1eca OCHOBHBIX thaxTopos, onpeje-
JARIOUHX  BOAONOIMOTHTENbHYIO CNOCOOHOCTh  NOYBEHHO-TPYHTOBOIL
TOJIIH (Baarosanacel B BepXHeM |—2-MeTpPOBOM cJ0e MOuB, ray-
OHHA NpOMep3aHHs H TeMNepPaTypa No4B, YPOBHI TPYHTOBHIX BOM):

5) YCTAHOBHTHL COOTHOWIEHHA OCHOBHBIX (hakTopoB BecenHero
CTOKa B NOJE H Jecy, OnpelejdiouHx a9 3THX Yroauil pasamuns
B (DOPMHPOBAHHH MOTEPb BECEHHHX BOA Ha HH(HALTPANHIO B MOYBO-
FPYHTH (HHQHILTPALHOHHLIE W BOMHO-(BHIHYECKHEe CBOIICTBA MOYBO-
FPYHTOB, PEXHM BJArosanacoB H NPOMep3aHHA, BOAOYAEPKHBAIO-
uas cnocoGHOCTL)

6) OueHHTb POIL FPYHTOBHIX BOA B (hOPMHPOBAHHH norepn Be-
CEHHHX BOA H CTOKA MOJIOBOALA H OLUEHHTL NpeiJoKeHHslil KOCBeH-
Hblil METOJ pacuera 3amacoB TPYHTOBHIX BOJ K HAuaJy H KOHIY
NOJOBOJbS — N0 BEJHYHHAM PEYyHOro CTOKa;

7) OUEHHTL POJb HCHapeHusi B GOPMHPOBAHHH TIOTEPL BECEHHHX
BOJL H MPOBEPHTHL NMPENJIOKEHHbe cXeMbl pacyera H MPOTHO3a BeJH-
YHH HCTIAPEHHS B BeCEeHHHI mepnoi;

8) paspaGoTaTh peKOMeHIAlHH 10 COCTABY M PAa3MEIIeHHIO CeTH
HaGawaeHnil, HeoOGXOAUMEIX IJ4 MporHo3a CTOKa BeceHHero mnoJo-
BOILA B JIECHBIX pafioHaX, a TakMe AJA METOAHKH pacuera BJja-
rosanacos W rayGHH NpPOMEP3aHds MOYB B Jecax 3a Npouisie
rOJIHl.

O6bexTs skcnmenuuun. Ilonessie paGoTH npoBoAATCS
B Npefesax BLIGPaHHBIX HETHIPEX THNHYHBIX PeuHBIX BogocGOpoB
B Gacceiiie p. Batkn: p. Moaomu (nnomans 10 500 km?), p. Bepx-
Heit Batkn — n. Kpacrorauube (2320 km?), p. Uenust (18 900 km?2)
H p. Kuaomesn (16 400 km?). 3tn BogocGopsl xapakTepHIVIOT TOUTH
BCE OCHOBHHEIE pPa3iuyHf B (GOPMHPOBAHHH CTOKA BeCeHHero mnoJo-
BOIbSI Gacceiiha p. BATKH, a Takxe cONpele/bHBIX TeppPHTOPHIT —
Bonoc6opoe pek Berayrn, IOra, Jlyaw n Bepxneit Kamul.

IKCNeAHUHOHHLIE MYHKTH HaGMI0feHnii pa3MemalnTcs TakuM
obpa3oM, 4ToGLl OCBETHTL YCI0BHS (POPMHPOBAHHS NMOTEPb BECEHHHX
BOJ Ha psAle HeGONBLWINX YACTHHIX BOAOCGOPOB, PacNmONOMKEHHBIX
BHYTPH BHOpPAHHBIX YeThIpex THOHYHLIX Oaccefinoe. Bcero naGuaio-
nennsAMn Oyaer oxsaueno 18 somocGopos, BRaoyas Gaccefin p. Barkn
fo r. Kuposa (48 300 kM%) u r. Barckue IMoasus (124 000 KM2).
[To sTum BomocGopaM MOMMHE ONPENeNATLCH TOTEPH BECEHHHX BOJ
H PACCUHTBIBATLCA BECEHHHIl CTOK MO Pa3HOCTH MEMKAY NMPHXOLHON
HACTLIO BOAHOro OagaHca H CYMMapHON BeJHYHHOH H3IMEpPEHHBIX no-
reph. Ilnomanum wusysaembix BoZocGOpPOB ciemyioliHe: ABa BOIO-
cbopa ¢ naomanaMu no 2—3 km?, Tpu BogocGopa — 100—400 kM2,
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Tatauya 1
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uerbipe Bogoc6opa — 1000—2500 xkm?, Tpn BogocGopa — 3000—
6000 km?, yersipe BomocGopa — 10—18 thic. kM2, nBa BojocGopa —
90—124 Thic, kM2,

IKCNENHIHOHHBIE NYHKTH HAGIIOACHH]] NoApasfeJ fAloTCaA Ha cTa-
LLHOHAPHLIE W SnH30AH4ecKHe (Taba. 1). Ha craumonapueix nyHk-
TdX, COBMEIEHHBIX C MeTeOCTaHUHAMH niaH mnoctamu [Hapomer-
CAYHOL, HaGAONEHHA NPOBOAATCA HA THNHYHBIX IS 1AHHOLO
paioHa Mo NOYBO-TPYHTAM H peavedy cKJIOHAX B Jecy M noJge,
Beero Bui6pano 11 craunoHapHbix NMYHKTOB, BKAIOMAIOUINX AeBSTE
JICCHBIX H NEBATHL NOJIEBLIX CKJOHOB, a TakMe ONHH JEecHON H OdHH
noaesoH BomocGop,

B npensecennuit nepHox npoBOAATCA CHEMKH BIAMKHOCTH 1 npo-
MEP3aHHA TOYBO-TPYHTOB H CHEro3anacoB, a B KOHUE TMOJA0BOIbLA
ONPENeNAIOTCA TOABKO BJarosanackl No VIJHHEHHBIM A0 3 KM
16 crannoHapueiM, a Takxke 1o 8 BPEMEHHbBIM Mapupyram. 310 no-
SBOJIHT NMOJIYYHTb NPOCTPAHCTBEHHOE paclpe/leeHHe OCHOBHBIX hak-
TOPOB TNOJIOBOMBA, ONPENE/]HThL PENpeseHTATHBHOCTL BHLIGPAHHBIX
CTALHOHAPHBIX OGBEKTOB, 4 TAKKE MOJAYYHTL AAHHBIE A5 00 beKTHB-
HOH OLIEHKH pesynbTaToOB HaOJIOJNEHHIT CYIIECTBYIOUIEl CeTH cTal-
unit Fuapomercayx6u Ha noJeBHMX yyactkax o s pazpaloTKH
PEKOMeHAAlHH N0 OpraHH3auHn HaOMIOACHHTT HA JeCHBIX yyacrkax.

B cocrap ocHoBubIX HaGmonennii u paGor SKenemlHIHE Ha mMoe-
BLIX H JECHBIX CTAUHOHAPHBIX YYAaCTKAX BXOIST!

1) waGnioneHns 3a pesKHUMOM BJATO3anacos MOYBO-TPYHTOR JI0
rayO6Hue 1,5—2.0 m:

2) nabaopenna 3a TeMOCPATYPHLIM PEXHMOM HOYBO-TPVHTOB,
TAyGHHOM NPOMEP3aHna M OTTAHBAHHS HX: '

3) naGaiofenHs 3a KoneGaHHAMM ypoOBHEi: FPYHTOBBIX BOX;

4) HaOaloneHns 3a HAKONJIEHHEM H TasHHEM CHera;

D) HabaloNeHHs 3a OcajKaMH C NOMOLIBIO 3ALHIIEHHBIX OT
BETPA OCAJKOMEpOB;

6) naGaionenus 3a ucnapenueMm c NOBEPXHOCTH TOYBLI H BOJABI
B BECEHHHII NEPHOA (B OAHOM NYHKTE — B noJe):

’f} npoBefieHHe paboT 10 onpefesieHHI0  BOAHO-(DH3HUECKHX
CBOHCTB IO4BO-TPYHTOB, BKJI0YAS BOMOYNEPHKHBAIOUIYIO HX Croco6-
HOCTh H HHPHIBTPALHOHHEIE XaPaKTePHCTHKI:

8) aspoBH3ayaJibHBle paGoTe H 0GCHAENOBAHHA Bofocbopoe aas
ONPEICIEHHs CTENEHH MOKPLITHA NOJEBBIX H JIECHBIX HX Y4aCTKOB
(BKJ0uas BEIPYGKH) CHEroM ¥ BOJOI B nepHon (popMHPOBAHHA MAK-
CHMYMAa BECEHHErD NOJOBOLLA;

9) paGothl, CBA3aHHLIE ¢ BHLIKOMHPOBKOIL TEKYUIHX MaTepHanaos
Habmonennit cern mapomercayx6el, pacnonomenHoi B npepenax
Bcero DacceitHa p. BATkn, a Takxe matepuasoB HaGmiofeHnil cto-
POHHHX OPraHH3auMH 3a BOMHO-TEMJIOBLIM PEKHMOM MOMBO-IPYHTOB
B Jiecax.

Cpoku naGaiofennfi n oGbembl paGoT AAIOTCS B NMPHAAraEMOM
TIIaHE SKCNeLHUHOHHEIX Habaioaenui H paGor. B T1a6n. 2 s kKaue-
CTBE NPHMEpa NPHBOAHTCA OAHH JHCT TAKOro MAaHa.
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OrtuernocTh [lo peayasraram noJessix paGor Bsarckas sxc-
HEHLHSA €MErofHO COCTaBAAeT TeXHHyeckHe oruersl. OHH comep-
aT: ONHCAHHE IKCNeNHIHOHHBIX O0BEKTOB, BKJIIOYAA XapaKkTepH-
CTHKH NOYBO-TPYHTOB H CXeM PACHOJOMEHHS NYHKTOR (TOYeK) Ha-
Galofenun; cxemy BofocGopa p. BATKH ¢ yKazaHWeM BCeX NMYHKTOB
HaOMWAeHHR SKeneauuun u cetn [napomertcayxObl; onHcaHHe Me-
TOAHKH HabGaonednit w paGoT; onHcaHHe THAPOMETEOPOJIOrHYECKOI
XapakTepUCTHKH TEKYUero rofa, MartepHaibl 3SKCNeIHIHOHHBIX
HaGMONeHHH H MaTtepHasasl HaGJONeHH Ha OTAEJALHBIX NYHKTax
ceTH ['mapomercaymbbl, pacnojokeHHBIX B npefenax OGacceiiHa
p. Batkn, a Takie pesyabTarhl pacyeToB CPeAHHX AnR BoaocGOpoB
BEJHYHH 3JIeMEeHTOB BOAHoro Ganaamca.

2.3. Tporpamma sKcneAHUHOHHBIX HCCaAeL0BaHHI dopMHpoBaHHA
CTOKAa BeceHHero moJopoass B Gacceiine p. Weaonn

BonocGop p. Ilenonn naomansio 6820 kM2 pacnosoKeH B Jec-
HOM, H3OLITOYHO yBAamHeHHOM paiioHe Cesepo-3anana ETC (Ilckos-
ckaf n Hosropoackas o6aacTH) H XapakrepHayercs GOJbIIHM pas-
HooOpasneM <¢H3HKO-reorpaduyecKux ycaoBHit (KpoMe Kammara).
Ornenvuple BojocGopw Gacceiina HMmelor objecenHocts or 10 no
90%, zaGonouenHocTe — ot 5 mo 50%, peaved MecTHOCTH — OT MJIO-
CKOro ¢ ykjaoHaMu 2%o A0 pesko nepecedeHHoro ¢ ykjaoHamu 50%g,
rycrory peusoit ceti —or 0,4 no 2,5 kM/KM? H NOYBO-rPYHTH — OT
THKENBX CYIVIHHKOB JI0 NMECKOB.

Jajayu HCCNENOBAHHM:

l. Onpeneants Bananne GH3uKO-reorpaduueckux daxTopor Ha
thopMupoBaiHe 0GBEMa CTOKA BeCEHHETO MOJOBOAbLA, MAKCHMaJbHbIE
MOAYJIH CTOKa H Ha TpancopMmaluio NaBofOYHON BOJHH (BHI TH-
nporpada croka).

2. OueHHTh pas/iHYHA B COOTHOIIEGHHAX 3JEMEHTOB BOAHOro Ga-
Janca BoAocGOpOB, BHOCHMBe ¢H3HKo-reorpaduueckumMu dakro-
paMH.

3. PaapaGorate MeTofHKYy HaGMIOLEHHIl W pacuera 1o onpeneJe-
HHI0 PYCJOBOfl eMKOCTH PeuHofl ceTH W OleHKH ee pojiH B TpaHc-
thopmauun rujiporpados CTOKa H NOTEPb MaBOAOYHBIX BOJ.

4. OGocHOBaTL METOIHKY pacyera BOAHLIX GanaHCOB pedyHHIX BO-
nocGOpPOB 33 KOPOTKHE HHTePBAJL BpeMeHH — (asnl PA3BHTHR Be-
CEeHHEro NOJAOBOJbS.

5. OueHHTH NPOCTPAHCTBEHHYI0 H3MEHYHBOCTL OCHOBHBIX (ak-
TOPOB CTOKA BeCeHHEero TMOJIOBOMbA: CHeXHOro mnokposa, rayOHH
npoMep3aHHsa H BAAXHOCTH MOYBO-TPYHTOB.

6. Oueunts podp GeperoBoro peryinpoBaHHd B GOpMHPOBAHHH
CTOKA TIOJIOBOMbA. _

IHna pemrenns NOCTABAGHHBIX 3afay ObJIH 3aNJaHHPOBAHBL CJje-
ayiouiHe paborsi:
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I. BuGop 50—60 BomocGopos, nanGosee KOHTPACTHHIX MO (-
3HKO-reorpagHYeckKHM XapaKTepHCTHKAM.

2. Mamepenue croka BoAnl Ha 55 rHApocTBOpax.

3. Mamepenue yposmeft Boan na 55 ruapocrsopax u 10 Bono-
MEPHBIX TIOCTAX, B TOM 4HCIEe HAa 25 ¢ NOMOIIbI0O CAMONHCUEB
VPOBHEId.

4. HMamepenue yposuefi Boasl B 7 osepax Gacceiina, Ha 6 Go-
JIOTHBIX MaccHBax H B 15 3a60/I04€HHBIX NMOHHMKEHHAX.

0. Tlposesenne cHeroMepHbiXx ChEMOK B noje H Jlecy Ha wmap-
WpyTax AJAHHOH 2 KM:

— 1A OlIpeliesIeHHA CHEro3anacoB K Hauajay CHerotasHus —
Ha 50 nmoaeBbix 1 50 JecHEIX MapmpyTax;
— A4 onpejiesieHHsi BOAOOTAAYH H3 CHEra B MEPHOA M10J0-
BOJbS — Ha 35 moJeBbIX H 35 JecHBIX Mapuwpyrax.
6. Msmepenune ocankoB B 30 nynkrax.
/. Onpenefienie sanacos BJarH B MOYBO-TPYHTAX B pasiHuHBIE

¢asnl nonosoaes B 50 nynkTax — mypdax, 8 ToM uncae 25 — s noJae
H 25— B Jecy.

8. HaGaonenns 3a ypoOBHAIMH TPYHTOBBIX BOM:

— B KoJoauax ObiTOBOro Boaonojb3oBanua B 30 nyHkrax
(80 Konmoauen),

— B CKBa)XHHAaX Ha NPHPYCJAOBLIX y4acTKax peK —9 yua-
CTHOB.

9. Onpenesenne o6beMa BOAH B JAyXaX (aKKyMyAaTopax mo-
BEPXHOCTHOrO CTOKA) HA CeJIbCKOXO03AACTBEHHLIX MOJAX M0 Maplupy-
TaM cHerocbeMok — B 30 nyHkTax.

10. Msmepenne riyGuH npoMep3aHHi H OTTAHBAHHS TOYBHI:

— rayOHH npoMep3aHHA MOYBH TNEpel HauyajJoM CHeroTas-
HHA B 700 TOYKAX, PABHOMEPHO PACNOJOMEHHHX B Oac-
ceiine, B ToM yncae 450 Touek B moae W 300 — B Jecy;

— PrAy0HH OTTAHBAaHHA [0YBHl MOCAEe cXOla CcHera B noJje
H Jlecy Ha CHeroMepHHIX Mapupyrax—B 30 nyHkrax.

1. HaGnofenns 3a mcnapeHHeM cO CHera, ¢ BOAB H MOYBH —
B DIHOM INYHKTE.

12. Onpexenenne naomaneit BogocGOPoB H HX (DH3HKO-reorpa-
(hpHYECKHX XapaKTePHCTHK C HCNOJAb30BaAHHEM KapTorpadmuuecKux
MAaTEepPHaJOB H pe3yJbTaToB NoJeBuix obc/aen0BaHuil.

[Tonessie paGoThl BEINOAHSJAHCE B nojoBombs 1962 u 1963 rr.
TlonpoGHble cBelleHHA O NPOrpaMMe HCCAeA0BaHHN H METONHKE MpO-

H3BOJIcTBA paboT ¢ NpHAOKEHHeM MaTepHanoB HabaomeHHii omye-
JHKOBaHbl B MoHorpadun [36].

2.4. Mporpamma sKCNEAHUHOHHBLIX HCCAEL0BAHHM
8 Cesepnom Kasaxcramwe (1959—1963 rr.)

ITporpamma SKCHNEAHUHOHHLIX THAPOJOTHYECKHX HCCAEN0BAHHI
s Cepeprom Kasaxcrame (Kycramafickas o6aacts) npemycMmatph-
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Bajna B KauecTsBe OCHOBHON cBoeii 3afauyd H3y4yeHHe BOAHOro Od-
JaHca pa3aHdHblx HanGoJee THNHYHLIX BOAOCGOPOB IJIA BHIABACHHA
B3AHMOCBS3H [OBEPXHOCTHBIX H NOA3EMHHIX BOA (NMHTaHHE NOA3IEM-
HBIX BoA atMochepHBIMH OCaJKaMH) B pafioHaX, NMpelycMOTPEHHBIX
MA4HOM THAPOreoJOrHYeCKHX HecJaeJoBaHHl I14 OLEHKH JHHAMHYE-
CKHX 3a11acoB MOA3EMHBIX BOJA B LeAdX BOAOCHaGMeHHHA.

B cBf3H ¢ pelueHHeM MOCTABJAEHHBIX 3a/lay MJTAHHPOBAJOCH NpO-
BeleHie O0JeBEIX H IKCIEePHMEHTaJbHBX HCCAe0BaAHHI OTHENbHEIX
3/1€MeHTOR BOAHOro GanaHca H HMX B3aHMOCBA3H B pPasjJHYHBIX ycC-
JOBHAX.

Pemensie ponpoca 0 B3aHMOCBA3H MOBEPXHOCTHBIX H MON3EMHBIX
BOJ, CONMPAMKEHO ¢ GONbLIUINMH TPYAHOCTAMH. DTH TPYAHOCTH 06YCI0B-
JAEHE TeM, 4YTO B 3acywJauBelx paiioHax CesepHoro Kasaxcrana
onpejeneHie KONHYeCTBEHHbIX XapaKTEPHCTHK B3aHMOCBS3H MOBEPX-
HOCTHBIX M NOJ3IeMHLIX BOJ H3 ypaBHeHHA BoAHoro GanaHca c HeoB-
XOAMMOIl TOYHOCTBIO MOYTH HEBO3MOMHO. IT0 OOBACHAETCA OUYEHL
GOJBLUIHME Pa3HYHAMH B BEJHYHHAX OTAEJbHLIX YIEHOB YpaBHEeHH:
pofiHoro Gananca. CpaBuuTe bHO GOJIbIIHE BeJHYHHB aTMOCHepHBIX
OCaJAKOB, HCapeHHus, BJAaro3anacos B TOJLIE NMOYBO-TPYHTOB, Onpe-
pensemMple Aas BofocGopoB ¢ owHGKaMu nopagka *=7—I15%, noa-
JKHBEI COTOCTaBJATHCA C BETHYHHAMH NOBEPXHOCTHOrO CTOKa H MH-
TAHHA NOA3EMHBIX BOM, B AECATKH H COTHH pa3 MEHBLIIMMH BhILIe-
VKa3aHubX 3aeMenToB. CleloBaTeqbHO, BHIYHCIEHHE KaKoro-anGo-
sJieMeHTa BoAHOro GajaHca MO PasHOCTH KaK OCTATOYHOrO HJeHa
ypaBHenns OajaHca SBJASETCA COBEpHIEHHO HeponycTHMuIM. Ilpu
BBIMOJHEHHH HCCAENOBAHHI KamABl 3JeMeHT BoAHOro OGanauca
NOJMeH ¢ JAOCTATOYHOH MOJHOTOH H TOYHOCTLIO ONpeNeNfATbhbCA He-
NOCPEACTBEHHLIMH H3MEpeHHAMH.

B uensx noapofHoro H3yueHHs Bojanoro OajnaHca npeaycMmar-
PHBAJOCH HCC/ElOBAHHE BCeX €ro 3JeMeHTOB Ha BopocOopax AByX
o3ep, OJAHOro BojoxpaHuauma (noc. Amomuncrpoit) m 22 Joros,
Pa3NHYAIOMIAXCA MEXAY coGoil BeJIHYHHAMH IJIOULafleil, YKJIOHOB,
XapaKTepoM MOBEPXHOCTH H NOYBO-TPYHTOB,

B cocrap naGaonennii na BoAnoGasaHcoBbIX Bojoc6opax BXOAHT
Hamepenne arMocdepHBIX ocallkoB H CHEro3anacoB, H3YUeHHE MeTeo-
POJAOTHYECKHX YCJOBHN, BKJAIOYas AKTHHOMETPHYECKHE SJeMEHTHI,
H3MepeHHe CTOKa (pyc/J0BOTO, MOAPYCAOBOTO H CKJIOHOBOro), Hame-
peHHe YPOBHA H TEMNepaTypul BOAL B 03epax, HaOJIOJeHHd 3a Hena-
peHHeM ¢ BOJAHOIT NMOBEPXHOCTH, MOYBL H PACTHTEJLHOCTH, Onpeje-
JeHHe BJAT03anacoB B MOYBO-TPYHTAX H HX BOAHO-(PH3HYECKHX
cpoficts, HaGaoAeHns 3a YpPOBHEM H TeMmepaTypol TIpPYHTOBHIX
BOJI.

|. HayueHHe METEOPOJIOrHYECKHX YCJIOBHA MPOH3BOAHJIOCH MO
NaHHBIM HAGAIONEHH{I HA METeoCTAHIHAX H MOCTax, PacnoJokKeHHBIX
HA TEPPHTOPHH NMATH BOAHOOGANAaHCOBLIX cTaHIHA. B Kaumartosornye-
cKHe CPOKH NpPOH3BOAHAHCH HaGMIOJEHHA 3a OCafKaMmi, CHEMHLIM
MOKPOBOM, TEMMEepaTypol H BJAXKHOCTBIO BO3AYXd, CKOPOCTHIO
BeTpa, aTMocdepHBIM JaBJeHHeM, OOJaYHOCTBIO, TeMnepaTypoi
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riyOHHOH NMpOMep3aHHA NOYBLI, 4 Ha OAHONH M3 CTAHUMIA — AKTHHO-
MeTpHuecKHe HabaIOfeHHs.

2. Onpenenenne cHerosanacos M BhIABJAeHHe ocoGeHHOCTEll HX
(opMupoBaHHA H pacnpeje/ieHHst [0 TEPPHTOPHH OCYILECTBASIOCH
NyTeM NPOHSBOACTBA JIeTa/JbHBIX JaHAWAMTHEX H MapLIPYTHLIX
CHEroCbEMOK Ha BojgocGopax.

JlaHawadrabie cHErocheMKH NPOH3BONHIAHCE HA BOAHOGAIAH-
coBbIX BoAocGopax naoumaasio menee 100 kM2 B TeueHHe BCEro 3HM-
HEro nepHoja NBa pasa B Mecdll. MapupyraMu H3MepeHHil OXBaThi-
BaJHCh BCE OCHOBHBIE BHAB JaHAwadTos, uMelonHecs B Gacceline:
POBHAfA CTENb, JeC (JHCTBEHHLI H XBOHHLIN), JeCHHIe MOJAAHBI, Jec-
HBE ONMYHIKH, pacnaxaHHbe YYacTKH CO CHerosajeps;kaHuem H Ges
HETO, pycaa pex H BpeMeHHLIX BOAOTOKOB, BO3BLIIIEHHOCTH (CKJIOHH,
MOAHOMbBA H BNAAHHEL MEXAY XOJAMaMH), o3epa (OTKpHITHE H 3a-
poclIHe BOJHOH PacTHTENLHOCTHIO).

B nepuon Becennero crerotasuusi yOLIb CHEro3anacos onpese-
Af14Ch €HMEeHEBHO NYTEM CHErOCHEMKH M0 COKPALleHHOMY WHCJY
paHee BHOpaHHBIX MapuipyToB.

MapuwpyrHbie cHerocbeMKH NPOH3BOAHANCE OAHH Pa3 B rof AJs
OLEHKH BEJHYHH CHErosamacoB nepej HavyaJoM TasHHA Ha BceX BO-
AocGopax 00JACTH ¢ HaAWuHeM HaGaIOfeHHIT 38 cTOKOM. MapupyTei
OXBaThIBa/H Bce vacTH GaccefiHa, XapakTepHBE B OTHOWIEHHNH YCJ0-
BRIl 3aneranns cuera. Jlnnua mapmpyra 15—30 km.

3. HaGmojenna 3a menapeHHeM €O CHEXHOTO NMOKPOBa MPOBO-
ANTHCh B PAa3AHUHBIX NPHPOAHLIX 30HAX (JBe CTAHIHH) HA Yy4acT-
KaxX, OTIHYAIOUINXCA SKCHO3HIUHEA H XapaKTepoM MOBepXHOCTH
(maurns, neaunxa, gec). OQHOBpEMEHHO BeJanch HaGJI0EHHS 34 CKO-
DOCTbIO BETPA H TeMNEpaTypoii NOBEPXHOCTH CHEra (10 3aTeHeHHOMY
H HE3aTeHEHHOMY TepMoMmerpam).

4. MccienoBains THAPOJOTHYECKOTO peHMA BOZOTOKOB OCY-
HIECTBASAANCH HA BCEX BOMAOTOKAX, 3aMLIKAIOMHX BOAHOGAJAHCOBLIE
Gaccefinbl, HaGmionenns Beance KPYIJIOTOAHYHO 33 BCEMH SJ€MeH-
TaMH THAPONOTHYECKOr0 pexXnMa (YPOBHH BOIBI, CTOK, TEMIeparypa
BOMbI, JIEOBEIE SIBJIEHHS, XHMHYECKHA cocTaB).

B pecenunii nepHon HaGAIOAEHHAMH MOJMHE GBITH OCBEllEHE
RCe (pasel (POPMHPOBAHHA H TPOXOKIAEHHA ITOJOBOALSA € NOAPOGHEIM
OMHCAHHEM J1I0BOM OGCTAHOBKH H APYrHX CONYTCTBYIOILHX SIBACHHI.

Ha Boporokax, rae mmeer Mecto npoMepsanue pycaa HIH 3a-
NOJHEHHE €ro CHEroMm, pacxXoinl BOAL B MEPHON CHEroTASHHA H3Me-
PAJHCH HENPEpLIBHO OJIHH 3a APYTHM HE3aBHCHMO OT BeJHYHHLI H
HHTEHCHBHOCTH H3MEHEHHA YPOBHA BOMMI.

YpoBHH BOALI M3MePAAHCL HA BOAOMEpHHIX nocrax. B mepmon
MIETHER H 3UMHEN MeXKeHH Hab/aIoNeHHs NPOH3BOAKANCH B JIBA CPOKa
no MecTHOMY AeKpeTrHoMYy BpeMeHH. Bo BpeMsa BeceHnero nonosoib,
ADHAEBLIX ABOJAKOB, OCEHHHX 3aKOPOB Jbja YPOBeHb H3IMepsacs
Yepes Kamibie 2 4 HIH HellpepLiBHO — caMOMHCILaMH.,

5. Hecnenopanue penmMa moipyc/oBoro CToka Ha pexkax Tpe-

OGyer opraHn3auni HaGJI0JeHHiT W NpoBeleHHs ONLITHLIX paboT Ha
ClenHanpbio o60pyA0OBaHHEIX YHACTKAX OTAE/NBHEX PEK.

HaGmonenna npousBoiuince B CTBOpax, o60pyaoBaHHBIX Gypo-
BEIMM CHBAMKHHAMM.

B koMmnjekc noaepwx HalnaoaeHHii 3a NOAPYCAOBLIMH BOJaMH
BXOJAMJI0 H3MEpeHHe YPOBHA H TeMmMnepaTrypsl BOJLl B CKBaXKHHAX,
BafATHE Npol BOALI H3 CKBAXKHH Ha XHMHYECKHH aHajaW3, onpenede-
HHE pacxoioB BOAbI,

0JeBble pafoThl 10 H3YMEHHIO MOJAPYCJA0BOr0 CTOKa OpraHHay-
I0TCA H MPOBOAATCHA COBMECTHO €O CMELHAJHCTAMH TFHAPOreoJoraMH.

6. HayuenHe CKAOHOBOro (MOBEPXHOCTHOrO) CTOKA NPOH3IBOH-
JOCh AJAfl onpejesieHuss BJAHAHHA PasJHUYHBIX XapaKTepHCTHK BOJO-
¢GOpOB (1OYBO-FPYHTH, VK/IOHBI, IKCNO3HIHA CKJAOHOB, Yroibs, pa-
CTHTENLHOCTE W Ap.) Ha (opMmupoBaHne croka Boau. [das storo
npeaycMaTpHBaJIOCh H3MepeHHe CKJOHOBOTO CTOKA HA CTOKOBHIX MJ10-
Majakax, pacnojoxeHHHX Ha BoanoOanancosux Oacceiinax. Ha-
GaI0/leHHsA 3a CTOKOM H CONYTCTBYIOUIHMH QaKTOpaMu NpPoOH3BOIH-
JHCE B TEUEeHHE BCEro rofia; HAnpuMmep, 3uMoll BeJnck HabmoAeHHs
3a ¢opMHpOBaHHEM H pacnpeneJeHHeM CHEMHOTo NMOKpOBAa H TaY-
GHHOI NpoMep3aHHA NOYBO-TPYHTOB.

BecHnoil, ¢ HauaaoM TafaHHA, H3IMePAJICH CTOK, oTONpaaHch Npobsl
BOJLI Ha MYTHOCTb H XHMHueckKui ananus. Jlerom npu kaxjiom no-
ABJEHHH CTOKA H J0 NOJHOr0 €ro HCYe3IHOBEHHS HEeNpepLiBHO Npo-
H3IBOAKJIHCL Te 3Ke HA0JI0/leHHs.

7. Heenenosalie BOAHOTO, TEPMHYECKOro H Je10BOr0 pemHMa
o3ep. B koMmnaekc naGawofieHnit HA 03epe BXOJAMJAM H3MEpeHHd KO-
JeGaHuil YPOBHA H TEMNepaTypsl BOAB, HaOMIOAEHHA 33 JENOBHIMH
ABJEHHAMH H TOJUIMHON JAbda, oT6Op Npob BOALI HA XHMHYECKHI
aHanua.

8. HcceaenoBpanne ucnapenusi ¢ BOJAHOH NMOBEPXHOCTH TPOBOMAH-
J0Ch C NOMOLIbIO NJABYYHX H HaseMHbIX HCMAPHTEAbLHBIX YCTAHOBOK
Ha Tpex o3epax.

9, HecaefoBanns HCIAPEHHS € [OYBbB H TPAHCNHPALHA BEJHChH
npu nomoun BecoBux nenapureaei TH-500-50 n I'TH-500-100 u
ruapasanyeckoro ucnapurens ITIH-55 (manoit mopean), ycranas-
JHBAEMBIX Ha HCIAPHTENbHEIX IJIOULAJKAX, OXBATHIBAIOLIHX HAHOO-
Jee pacnpocTpaHeHHble BHAL NOBEPXHOCTH BOJAOCOOpOB (Ie/THHA,
NallHg ¢ Pa3HBIMH CEAbCKOXO3ANCTBEHHBIMH KyJAbTypaMH, Geccrou-
HEle NOHHMKEeHHA, JeCcHhle MACCHBH) H DAa3/IHYHbLIE MOYBO-IPYHTHL
Yeranoska ncnmapuTeaeil npoussoiauiace Ha 30 nouBeHHbIX HCna-
PHTEJbHBLIX MJIOLLAJIKAX.

10. Heenenosatne BAAMKHOCTH H  BOAHO-(PHIHYECKHX CBOHCTB
nouso-rpyntoB. Hayuenne saarosanacoB H HX AHHAMHKH B MO4YBO-
FPYHTAX NPOH3BOJAMJIOCH HA IKCNEPHMEHTAJNbHEIX BOJAOCOOpAX myTeMm
nocaenoBareabHoro otbopa npo6 rpyHTa H onpeAeseHHs ero BJaK-
HocTH B JaGopatopuuix ycnosufx. [lpo6ut orGupanuce B KOHLeE
HIOHA, HioAA, ceHtaGpdA, okTaGpa B 90 nyrkTax Ao raybGuns 1 M,
B KOHIle anpeas, Maa H asrycra B 61 myskre jo rayGuuer 1,5 M,
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d B KOHIE 3HMEI, NOC/Je OTTaHBAHHA NMOYBLI BECHOI U B KOHIIE OceHH
(HOAGPB) B Tex ke 61 mynkrax — 10 YPOBHA I'PYHTOBEIX BOJ,

B nepnox nepsoil Baarochemkn B npeienax Beed TOMUH TIOYBO-
FPYHTOB 30HBI aspalHu NperycMaTpHBaJCH oT6op npob aas onpee-
MI€HHS BOXHO-PH3HYECKHX XapaKTePHCTHK NNOYBO-FPYHTOB (06 BLEeMHBI
H YAEJBLHEI BEC, MaKcHMaJbHas KalHLIAPHAA H FHrPOCKONHYecKas
BJIArOEMKOCTb). YKasaHHbE XapaKTepHCTHKH NOYBO-TPYHTOB omnpe-
ACAATHCh B NONEBHIX H 1a6OPaTOPHHIX yC/a0BHAX. Bosee raybokoe
H3YueHHe 3aKoHOMepHOcTell POPMHPOBAHNSA BOAHOrO pexHMa B noy-
BO-TPYHTAX MPOBOAHIOCE ¢ MOMOLLBIO JAH3HMETPHYECKONl YCTAHOBKH
B paiioHe OHON H3 BOAHOGANAHCOBLIX CTAHIIHIL,

1. Konnencauns saarn w3 arMocepbl B NOYBO-TPYHTAX H3IMe-
PAI4Ch Ha BOAHOGANAHCOBLIX BOfocGopax mo HCMAPHTEIAM pasJjHy-
HEIX CHCTEM H KOHIEHCOMETPAM, YCTAHOBJEHHBIM B FPYHTax Ha pas-
JHYHBIX ray6unax. OXHOBPEMEHHO BejHCh HaOJaloaeHnst 3a MeTteo-
SJAEMEHTAMH, O0YCJAOBIHBAIOWNMHE KOHASHCAIHIO (remnepatypa n
BI4MHOCTE BO3AYXa H TeMnepaTypa Moyssl Ha PasHbX ray6uHax).

12. lan wHccaefloBaHHA  COMEBOrO cocTaBa MOYBO-IPYHTOB Ha
KaxRoi BOAHOGASAHCOBON CTAHLIH BLIOHpAJHCL 1BA-TPH yyacTKa
C XapaKkTepHbIM IS BCEro H3yyaemoro BOOCOOPA JIHTOMOIHYECKHM
CTPOCHHEM MOYBO-TPYHTOB, @ Ha OAHOM M3 HHX ¢ SBHO BBIpAKEeHHbIM
HaJaHYHEM coJell.

Coxnesoit cocras onpegeasiics MeToaoM otbopa mpob c mochae-
AYIOIWIHM NPOH3BOACTBOM XHMHYECKOTO aHaan3a BOIHBLIX BHITSAMKEK.
IIpo6u nasi onpenenenns cosesoro cocTaBa oTGHpajdHCh OJHOBpe-
MEHHO CO B3ATHEM Npol HA BAAKHOCTE,

13. Habmonennss 3a rpynroBBiMH BOMAMH MPOH3BOAHJIHCH MO
CKBAXHHAM, 0GOPYNOBAHHEIM HA BCEX BOAHOGANAHCOBLIY Gaccefinax.

KOMILIEKC HCCAEAOBaHHIl BXOAMAH HaGJIONCHHS 32 YPOBHEM W
TEMNEPATYpPOli I'PYHTOBBIX BOA, oT60p nNpo6 BOAM HA XHMHUECKHr
dHaJ/IH3, onpeiejseHdHe Ko3HUHEHTOR puasTpamnn no ganHmM
ONBITHBIX OTKadex, onpenenenie kosddilienTos BOJOOTAAYH BO-
AOBMEIIAIOIMIX MOPoA W  moapoGHas FrHApOJOrHYecKkas CheMKa
B MPERENax H3YHaeMbIX BOA0COOpPOB.

14. Heenenosanne npocaunsauns siaru s NOYBO-TPYHTHL MpOH3-
BOAHIOCL Ha Beex BoaHoOasaHCOBLIX Gacceiinax, Ha yYacTkax c pas-
JAHYHBIMH NOYBO-TPYHTAMH, XapakTepom NOBEPXHOCTH H YKJOHAMH.
PaGotu BuImosHAANCH B JETHE-OCEHHHH MEPHOL ¢ MOMOUILIO IKCMe-
PHMEHTAABHLIX HHYHALTPOMETPOB, HOKACBAIbHLIX YCTAHOBOK M I0Y-
BEHHLIX TEPMO-BJArOMETPHYECKHX YCTAHOBOK, B peayibrate Hccje-
JOBaHHH BHIYHCASAHCH KOSDHIHEHTH HHQHABTPALIHH W BeTHYHHEL
HaHMEHBIIeH BJaroeMKocTH.

15. Onpenenenne (usnxo-reorpaduuecknx u MopdoMeTpHuecknx
XapaKTePHCTHK SKCMEPHMEHTANbHBIX BOAHOGAIAHCOBRIX GaccefiHoB
H YH4aCTKOB HeOOXOAHMO 145 NOApoGHOro H3Y4YEHHS BCEX 3JIEMEHTOB
BOJIHOro GanaHca SKCNEPHMEHTaabHBX 06bektos. B NepByo oye-
Peb TPeGYIOTCS MaTepHaAH, N03BOASIONIHE TOUHO ONnperennTs BO-
AOpasaeanl i naouwann BoaocGOpoB, HX cpelHue VKJOHBI, YKJOHBI
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XAPAKTEPHLIX CKJOHOB, rycToTy ruaporpadH4eckoil cetH; AJHHY,
LIHPHHY H €MKOCTh BOJOEMOB; pasMellelHe M0 MJIOWAAH CeabCKO-
X03SCTBEHHBIX Yroauil, MeCTa pacnoJOKeHHs H NJIOLLA/H JIECOB,
G0J0T H GECCTOYHBIX NOHHIKEeHHIl ¢ XapaKkTepHCTHKON HX aKKyMy-
JIHDYIOLLE eMKOCTH; COCTaB [0YBO-TPYHTOB, FAYOHHY 3ajieraHns
FPYHTOBBIX BOJ H Nip.

YKasanHble faHHble MOryT GbiTbh MOJVYeHBl HA OCHOBAHHH HC-
NOJAB30BAHHA Tunurpaqmqecmn:, I[IOYBEHHBIX H FHApOreOJIOrHYeCcKHX
KapT B COYETAHHH C NOAPOGHBIMH reoflesHyecKHMH H aspodoro-
CHEMOUHLIMH MaTepHaJaMH, a Takie CIPaBOYHHKOB IO BOJHBIM pe-
cypcam «OCHOBHBIE THAPOJOrHYECKHE XapakTepHCTHKH», Taba. I,
CnpaBounuKH AaHHOI cepHH H3faHB Aas Beeil Tepputopun CoBer-
c¢koro Colosa # B HHX cojiepiaTtcsi Bce HeoOXOLHMBIe ruaporpadgm-
HECKHE H rHAPOJOrHYECKHE JaHHBIE N0 H3ydeHHBIM pexam. [Ipu or-
CYTCTBHH CBeJeHHH B YKa3aHHBIX CNPAaBOYHHKAX NpelycMaTpHBaeTCA
npoBefeHHe aspodoTOCHEMOYHEIX H HASEMHBIX Fe0le3nYecKHX pator,

KpoMe Toro, noMKHb GBITH MPOH3BEJEHH MOYBEHHLIE H GOTAHH-
YeckHe oOcJef0oBaHHA BOAOCOOPOB M coOpaHBl BCe OCHOBHBIE JaH-
HEIE 10 Te0JIOTHH H THAPOrenJIOTHH,

16. Kamepaabupie paGoTsl BKIIONAIOT:

a) cGop Bcex HMEIOUIHXCH MAaTepHaJ0B — JHTEPATYPHBIX, apXHB-
HbIX H HENOCPeACTBEHHHX HaljiolleHHil paHee paGoTaBIIHX 3KCe-
AHLHH H HAXOAAUHXCA HAa XPaHeHHH B PasJHUHBIX OpPraHH3anusAX,
NPOH3BOAUBIUHX THAPOJOrHYECKHE H3BICKAHHA H arpoBoiHO(DH3HYe-
CKHE HCCIEJOBAHHSA; 3

0) oGpaboTKy TeKylWHX MaTepHaJOB HaOMIONeHHIl SKCIeqHIHH;

B) HayuHblil aHa/JH3 MaTepHaJ0B (YKa3aHHLIX B Il. 4 H 6);

I) cocraBjeHHe HAYYHO-TeXHHYECKOro OTYeTa,

2.5. Mporpamma skcneAHUHOHHBIX HCCAELOBAHMI
B HOmuom Kasaxcramne (1966—1970 rr.)

[Iporpamma wuecneposannit B MOmuom Kasaxcrame sxiiouana
BOAHOGANAHCOBEE HCC/ENOBAHHA Ha HEOPOWIAEMbIX H OpOIIAeMBIX
3EMJAX. :

OCHOBHBIMH 3aflauaMH HCCACI0OBAHHI HA HEOPOMIAEMBIX
IEMJIAX HBJAAIOCH: :

1) neranpHoe meeaefoBanne BomHoro Ganamca GaccefiHOB pek
B CBA3H ¢ npoGJaemoii BogocHaGKeHHA NPOMBILILIEHHBX OOBLEKTOB
H paspa0OTKOH Mep 10 NPEAOTBPALIEHHIO 3ATONAEHHA PYAHBIX MAXT.
OcoGoe BHUMaHHE yAeasiIOCh BHISICHEHHIO W yueTy BJHSHIHSA Kapera
B GaccefiHax HCCAEAYEMBIX PEK, HX THAPOJOTHYECKOTO pexHMa;

2) usyuenue pycaosoro Ganauca p. Cuipaapbu nHisxe Yapaapb-
HHCKOro Bojoxpauuauia u pex Tamac u Yy B npemenax Kasax-
cTaHa ¢ yuetoMm Bofosafopa Ha OpoOlIeHHe M BojocHabMKenue Ha
Tepputopui Kuprusckoit CCP. [laa nanGojee noaHOro u BCeCTo-
POHHEr0 HCCHENOBAaHHS BONHBIX PECYPCOB OTAEJNbHBIX TaKLIPOB,
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YypoT, Kapacy4yHulX HCTOMHHKOB, a TakXe JuMaHa p. Uy B pafione
noc. Manwe Kamkaasl noapoGHo H3IMEpPAAHCL BCe OCHOBHLIE 3Je-
MEeHTHl BoaHoro Oanawxca.

B cocras pabGor Ha Bcex BOAHOOAMAHCOBLIX 0O0OBEKTAX BXOAHJO
H3MepeHHe OcaJKoB, CHEXKHOIo NMOKPOBA, CTOKA, HCMAPEHHs! ¢ BOMIHL,
CHEXXHOro MOKpPOBAd, NMOYBLE H PACTHTEJABHOCTH, OMNpEleNeHHe BJaro-
3anacoB B NMOYBO-TPYHTAX B HX BOAHO-(pHIHYECKHX cBoilcTB, Habalo-
JIeHHA 3a YPOBHEM TPYHTOBBIX BOJL.

Yerwipe sognoGanaHcoBbie CTAHLUHMH SKCMedHIHH pacnojarawoTcs
B nycTuiHax bernak-[ana — Ha taksipHoM yvactke, Kuisplakymer —
TaKe Ha TakelpHOM yyacTtke, MycoH-KyM — Ha uypoTHOM yuacTke
H Ha JuMane B noiime p. Uy.

B xawectee mpuMepa NPHBOAHTCA cofepiKaHHe HaOMOAEHHA H
pabor anmue no YUyickoil poanoGanancosoil cranuun. OHa opranu-
joBaHa Ha nofiMeHHoM vuactke p. Uy B paiione noc. Maawme Kam-
Kanasl. JauHa yuactka okogao 30 KM, WIHpHHA H3MeHAeTcA oT 2
no 3 K.

3anaueii HccAelOBAHHA FABIANACL OlIEHKA BeJHYHH H peXuMma
BCEX OCHOBHHIX 3/JIEMEHTOB BOJAHOro GaJjjaHca HAa H3yYyaeMoOM Y4YacTKe
AJA BLIACHEHHA NMPHTOKa BOAbLI B JHMAH H pacXoJO0BaHHE €€ B pa3-
JHYHHE Ce30HH roja.

IHna pemenns 3Toll 3aaauyn A0AXHB ObJIH OBITH BHINOJHEHB
clenyiomnHe paboThl.

. Mereoposioruyeckne M akTHHOMeTpHYecKHe HaGJIofleHHs Ha
MeTeocTaHUHH B noc. Manwe KaMyanul o rpajaHeHTHEE TICHXPOMET-
pHYyecKkHe HalaloAeHHA B OQHOM NYHKTE HAa HCCAGAyeMOM Y4acTKe
p. Uy ¢ ycTaHOBKON TpaHCMHPALHOHHBIX MNCHXPOMETPOB Ha Tpex
ypoBHaX: Ha Bbicote 05 u 2,0 M Hag pacTeHHAMH H Ha YpPOBHe
cpenHel BHICOTH PacTeHH,

2. OcankoMmepHule HaGMIO/EHHA B BepXHEM H HHMHEM NYHKTaXx
y4aCTKa, a TaKMe Ha MeTeoCTaHlUnK, yKasaHnuoit B n. 1.

3. CHerochbeMKH MO TpeM MaplupyraMm AJHHOA 2 KM KaXAwli,
MPOIOMKEHHLIM Ha JYTOBOM pa3HOTpaBbe, B TPOCTHHKAX H HA OTKpHI-
TOf moBepxHocTH Abfa. [Ipu sTom cobupanuck cBelleHHs o pacnpe-
neNeHHH yroauft (B npoueHrax) Ha noifimMe (JYropoe pasHoTpasbe,
TPOCTHHK, OTKpLITaAs MOBEPXHOCTh JbMlA).

4. Onpeneneda BeAHYHHA aKKYMYJHPOBAHHOH BOAL BO JIBAY Ha
nofiMe, MJS Yero nepej HauyaJgoM BeCeHHEro CHeroTafdHH# MpPOH3BO-
AHAack JefocheMKa N0 ABYM MonepevyHHKaMm (B BepXHEM H HHIKHEM
cTBOpax).

5. BogomepHbie HaGalofeHHs H H3MepeHHd pAacxXofloB BOMH
B TeéyeHHe Bcero rofa ¢ orbopoM npo6 BOAL AAA ONpeseaeHHs Ha-
HOCOB ¥ NMPOH3BOACTBA XHMHUYECKOro aHaJaH3a, HaOMOAeHHsA 3a TeM-
nepatypoil BOAL H JeNOBEIMH FABJEHHAMH (B BEpXHeM H HHMKHEM
rHAPOMETPHUECKHX CTBOpAaX YYacTKOB PeKH).

6. Onpepenedsl nNAOLIAAM SaTOMJEHHS JAMAaHa MO JAaHHBIM
aspodoTOCHEMOK, KOTOpbie NMPOBOAMAHCHL NATH pas (ABa pasa Ha
noabeMe NMaBoAKa, OLHH pa3 Ha MHKe W ABa pasa Ha cnane). Ilo
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ITHM CheMKAM ONpefensJHch TakikKe MJOULALH, 3aHATHIE TPOCT-
HHKOM,

7. Onpenenensl o6beMB AKKYMYJHPOBAHHON Ha noiiMe BOAB N0
HaHHLIM O MJOLLAJAH 3aTONJCHHS JHMaHa H cpeaHeil rayOHHE BOJbI
Ha NoiiMe, KOTOpas YyCTaHaBAHBaJachk NyTeM NpoMepos rayOHH Ha
ABYX CHEUHAJbHBIX CTBOpaXx, PacrnoJoeHHbBIX B paHoHaX BepXHEro
M HHiHero ruapocreopa. [lpomepsl BHINOJAHAANHCE B JHH NPOH3BOML-
cTBa aspopoToCEEMOK.

8. Hamepen cKkJI0OHOBWIT MPHTOK B JUMaH 1O JaHHbIM HabJio-
AE€HH HA JABYX CTOKOBBIX NJOLlaJKaX, OpPraHH3yeMmMblX B JOJHHE
p. Uy B paiione BepxHero M HHAKHEro CTBOPOB.

9. Hamepeno ucnapenune ¢ BOAHON NOBEPXHOCTH HA OTKPBLITOM
yuactke mno ucnapurenio I'TH-3000, ycranosiewHomy B paione
BEPXHEro CTBOpa; ¢ 3apocieil BOAHOM PACTHTEALHOCTH MO TpeM
HCHAPHTEAAM € TPOCTHHKOM W OJIHOMY HCNApHTeA ¢ BOIOH, pac-
NOJOKEHHOMY MEKIY pacTeHHsMH, B pailoHe BepXHEro crBopa.

10. Mamepeno scnapeHnHe ¢ novBbl N0 ABYM KOMIJIEKTaM BECOBBIX
ucnapurenei I'I'HM-500-50 ¢ nyrossiM pasHoTpaBbeM, YCTAHaBJAHBAE-
MBIM Ha 3aTONJAABIUEHCH YacTH NOHMBL OANH KOMIJIEKT NOCTOAH-
HEIi, BTOpONl mepeMmeltaercs BcJed 3a ypesoMm Boiw B pexe. Hcna-
PHTENH 3apsAKaJHCh MOHOJHTAMH ¢ THNHYHBIMH IS JHMAaHA NOYBO-
FPYHTAMH H PacTHTEJbHOCTLIO.

11. Habawoaenua 3a ypoBHeM, TeMOepaTypol H XHMHYECKHM CoO-
CTABOM TPYHTOBLIX BOL Ha ABYX npoduasx B paifioHeé BepXHEro H
HHAKHEro rHAPOCTBOPOB MO NATH CKBaXKHHAM Ha KamJoM npodmuie.
CKBaKHHAaMH OXBAThIBAJ4aCh BCA MNOHMA; KpOMeé TOro B KamXIOM
CTBOpE A0JMHO ObITH 10 OJHON KpafiHeli CKBaXHHE HA KOPEeHHBHIX
noponax nycrbinn Bernak-Ilana u no oanoit ckBasKnHe Ha BTOPOH
nofiMenHoi Teppace B Myion-Kymax.

12. Onpeneneda BAaXHOCTL NMOYBHI MO TPeM Mapmpyram, mpo-
JOMEHHBIM TIONEpeK NofiMel B paifioHe BepXHero H HHMHEro ruapo-
CTBOPOB H B cpenneil wactH aumana. Obmee KOJHYECTBO NYHKTOB
orGopa npo6 20. IlpoGw orbupaance fo rayGuawm 1,5 M. Ilpu no-
HHAEHHH VPOBHSI FPYHTOBLIX BOJ rayGxe 1,5 M onpenensanack BAaK-
HOCTH NMOYBO-TPYHTOB B 30HE a’palHH B NYHKTaX, pacnojoreHHbIX
OKOJ0 CMOTPOBHIX CKBamuH., B nepHosn obGchiXaHHd JHMaHa Ha OT-
AEJbHBIX yydacTKax HaOJIoJeHHH B BEPXHEM H HHIKHEM CTBOpax
onpefendaack BAaXKHOCTh NMOYBH 4epe3 2—3 cyTOK mnociae cxoja
BOJAbI ¢ yuacTka. B 3one aspauun npobul oTOHpadHCh 10 CHEroTas-
HHA, MOCJe CHEeroTasHHs, NpH noasoM obGCcHXaHHH JHMaHa H nepej
HauajJoM OCeHHero noabemMa rpyHTOBHIX BOJL.

Ias onpenenenns BOAHO-QH3HYECKHX CBOHCTB TNOYBO-FPYHTOB
npobbl oTOHPaAHCh HA WIECTH YHacTKaXx.

OcHOBHEIMH 3ajadyaMH HCCAeNOBaHHII Ha OpOMIAEMBIX
3eMIAX ABJANHCH!

1) paspaGoTKa MeTONMKH pacuera BoAHOro GajsaHca NOJHBHBIX
CeJbCKOX03ANCTECHHEIX nmosefi, opouaeMbIX MACCHBOB H OPOCHTE/h-
HEIX CHCTEM;
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Z) onpeneneHHe HedocTaTHKOB Bojonotpebienus (AedHunTOB
[OJIHBIX PecypcoB) pasjHYHBIX CeJbCKOXO3ANCTBEHHBIX KYJABTYP H
OlleHKa BHYTpHCEe30HHOTO ero xoaa B pafione KOmuoro Kasaxcrana;

3) ycTaHOB/JE€HHE 3aKoHOMepHOCTel (OPMHPOBAHHA YpOkKan
B 3aBHCHMOCTH OT TFHJPOMETEOPOJOTHYECKHX YC/IOBHIL,

4) IKcnepHMEHTaJbHBIE HCCJAeL0BaHHA BJaaroo6MeHa B 30He
aspaurn n paspaboTKa METOJAHKH pacyera HHTEHCHBHOCTH MNOJ-
NHUTLIBAHHA BJarofi KopHeoOHTAeMOro c/Jof 3a CHYET TIPYHTOBLIX
BOML,

D) paspaborKa palHOHAJBLHBLIX OPOCHTEJLHBIX HOPM H PEHMOB
NOJIHBA 145 XJA0MNYATHHKA, CaXapHOH CBEK/Jbl, O3HMON NUEHHILb,
pHCA HA OTAeNbHBIX Hanbojee XapakKTepPHLIX OpPOLIAEMBIX MAaCCHBAX,

6) paapaGorka nporpaMMel HAGJAIOLEHHIT H CXEMEl paaMeuleHud
FHAPOMETEOPOJOrHYECKOH CeTH Ha opowmaeMmulx 3emasx xuoro
Kaszaxcrana aasa onpeaeJeHHds pemuMa NoJHBa H KOPPEKTHPOBKH
CPOKOB [OJHBA 10 TEKYUIEd THAPOMETeopo/oriieckoil o6cTaHoBKe,;

7) ycoBeplieHCTBOBAHHE CYLIECTBYIWOUIHX M pa3paboTKa HOBBIX
MeToa0B, NpHbOpoB H ODOPYAOBAHHA ISl HCCJAEJAOBAHHSA 3JIEMEHTOB
BOJHOTIO, TEIJIOBOro H coJqeBoro OanancoB H BaaroobGMeHa B 3oHe
aspaunu B yeaosuax HOmxuoro Kasaxcrana.

BonnoGanancoBole HCCAEMOBAHHA HAa OpOIIAEMBIX 3EMAAX Npo-
BOAHAHCL HA IIECTH BOAHOOAJAHCOBLIX CTAHUMAX, PACNOJOKEHHBIX
Ha HaubGosace penpeseHTaTHBHbIX oad HOxuoro Kazaxcrana opocu-
tenbHuX cuctemax. Huke npusonstcs kpartkue ceeneHHs ol opo-
CHTEJALHBIX CHCTEMAaX H Yy4acTKax Ha oJHoil BoaHobasaHcoBOl
CTAHLLHH,

K3splaKyMcKass OpPOCHTEe/JbHad CHCTEMAa HHAKEHep-
HOro THA HAXOAHJAACh B CTAlHH CTPOHTEJALCTBA H YAaCTHYHO YHKeE
IKCIJIVATHPOBAJach; NHTAaeTca BogaMu HaprapHHcKOro BoaoxpamHi-
annia #a p. Ceipaapee. Ha 3emasx, opomiaeMblx €10, BO3/eALIBAETCH
B OCHOBHOM pPHC.

BoanobanaancoBbie HCCAEAOBAHHA 3[€Ch HMEAH CBOEH lle/bio jle-
TaJbHOE H3y4YeHHe 3JIeMEHTOB BOJHOre OaJjaHca AJA TOro, 4TodLl
¢ CaMOro Hayaja JAeHCTBMS OPOCHTENBHOH CHCTeMbl paspaborarTs H
BEECTH B NPAKTHKY HayuyHo o0O0CHOBAHHEIE PEKOMEHJIAIHH CPOKOB
H HOpM nojHBa. 2710 Gyaer cnocoOGCTBOBATL NOBLINIEHHIO Ypoiasd H
NpeloTBpalleHHio NMPpoLeccos, HapYWaowllix palHOHaJAbHBI BOAHO-
TENJIOBON M cosenoll GanaHc opollaeMoro MaccHBa.

Hayuyeniie BOAHOrO H TeNna0BOro GasaHCcOB HAa 3TOH cHCTEME Npo-
BOAKJAOCL Ha TeppHTOpPHH coBxo3a «Bocxoasr nHa ydacrke nJouiaabio
350 ra, opowaeMoM BHYTPHXO3AHCTBEHHBIM KaHAJOM. YUaciok
HMeeT APeHAMHO-KOMIeKTOpPHYI0 ceTh. Mayuenne Bononorpebnenns
H 3JEMEHTOB pedHMa COCPeLOTOYEHO HA OAHOM IKCMNEPHMEHTAILHOM
nodae (Kapte), pacnoniodeHHOM B II@HTPe y4acTka,.

Jas wecaenoBaHHA QH3HYECKHX Npoleccos (POPMHPOBAHHA BOA-
HOFO, TENJAOBOro, coaeporo 0aJaHcoB, FHAPOJOTHYECKOTO H arpome-
TEOPOJOrHYECKOro PesHMOB OpoLIaeMbiX 3eMe/b NPOBOAHACH Clle-
AVIOHIHIT KOMIJIEKC IKCHeAHUHOHHBIX paboT.
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|. Mayuenne npHTOKAa Ha OpOIIAEMblil y4acTOK H cbpoca opocH-
TeJbHEX BOM, CTOKA TaJblX H JOMAEBbIX BOJ ¢ y4acTka H NOTEPb
BOJLI B OPOCHTE/NBHLIX KaHanaaX. [leraibHoe H3YueHHe NPHTOKA OpO-
CHTENLHLIX BOJA H3 KaHa/OB HA opollaeMble 3€MJH H OTTOKa HX IMO-
BEPXHOCTHLIM H TMOA3EMHBIM NYTEM B KOJJIEKTOPHYIO CEThb, 4 TaKke
CTOKA TaJbiX H MOMAEBBIX BOJ NNPOH3BOAHAOCH HA IKCINEPHMEHTA/bL-
HBIX Y4acTKaX YKa3saHHLIX OPOCHTEJbHLIX CHCTEM. Jlnsi 3TOrO rHApO-
MeTpHYecKHe cTBOpPHI Gbiii 0GOpPYNOBAHE BOAOCAHBAMH HAH MOCTH-
KaMil 1J4d H3MEepeHHs PacXojoB BOJbLl BEPTYLIKOH H CaMOMHCUAMH
YPOBHS.

OnpenejeHne noTeph BOAbLI Ha HHQHABTPAUHIO B KaHAAax M 6o-
po3fax NPOHIBOAMIOCE THAPOMETPHYECKHM METOIOM, a Ha HCnape-
HHE — ¢ TOMOULBIO IIJIABYYHX HCHapHTEJell B TedeHHe Ternoro ne-
pHoaa roja. ;

2. Mayuenne METEOpOJOrHYECKHX YCJIOBHH, pEXHMa OCalKOB,
CHEr03anacos, BhifiBJAeHHe ocoOeHHOCTEll MX (GOopMHpOBAHHA 1 pac-
npeaeeHus. -

HaGaioaeHus 3a MeTeOpOJOrHUecKHMH 3JeMEHTAMH Ha KaXIaoH
ROAHOGAMAHCOBON CTAHIHH BeJHCh MO NpOrpaMMe MeTeoCTaHLHH
Il paspsana.

Ha 3KCHepHMEHTAJbHEIX NOJAX TPOH3BOAHIHCE HAOMIONCHHA
TOJBLKO 34 OcajlKaMH, TEMNepaTypoi, BJaMKHOCTbIO BO3AYyXa H CKO-
poctsio serpa. HaGaonenns 3a ocaakaMi BBIMONHAIHCE B 18 nynk-
Tax no ocankomepam TpeTbfiKOoBa, 3a JIHBHEBLIMH OCalKaMH
¢ NOMOLLbI0 nNaloBHOrpadoB, YCTAHOBJIEHHBIX pPHAOM € OCalKO-
MepaMu.

HMayuenne CHEXHOTO NOKPOBA NPOH3BOAKIOCH METOOM MapLIpyT-
HEX CHEMOK Ha Kamaoil BoAHOGANAHCOBRON CTAHIHH COOTBETCTBEHHO
no 3—10 npoduasm.

3. Wayuenne Bofonorpebiaenna pasaHYHLIMH OPOIIACMEIMH CeJlb-
CKOXO3SMCTBEHHBIMH KYJbTYpaMu (XJIOMOK, caxapHas CBeKnaa, O3H-
Mas TUeHnia) NpPOH3BOAMAOCH ¢ MOMomLio JHsumerpos I'P-80
W ruapapanuecknx ucnaputenei-nuanmerpos (T'TIHJI) ¢ seicoTol
monoautoB or 1 1o 2,5 M. Bononorpebienne prca maydaaocb ¢ no-
mMomelo BomHex wenapureneit 'TH-3000 w MeromoM TenaoBoro
BGananca.

Ha xamnaom 3KcnepHMeHTAJBHOM TMOJe ¢ XJAOMKOM, caxapHoi
CBEKJOM, O3HMONI MmeHHuell YCTaHABJAHBAJAOCh 4—D5 JH3HMETPOB
¢ pasauuHbIMH rayGuaamu rpynToBmx Box (0,5; 1,05 1,5; 2,0 H25m)
H 2—3 rHApABIHYECKHX HCTIAPHTEA ¢ BHICOTOH MOHOMHTA 1,0—1,5 m.
Beawunns Baaroo6meda # BoaonotpeGAeHHA onpefes/HCh OAHO-
BPEMEHHO TNYTEM B3BEIIHBAHHA 9THX NPHOOPOB H J07HBA BOALI
B HHX.

Kpome TOro, Ha KamAOM 3KCMEpHMEHTAJLHOM NOJe yCTaHaBJIu-
pasichk moysennsie uenapurenn TH-500-100 nna usyuenus ucnape-
HHAl C TIOYBHI,

4. Wayuenne Tensosoro Gananca A/s onpejeieHHs BOAONOTpes-
JNeHH CeNbCKOXO3AHCTBEHHBIX KYJIBTYP.
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Tenno6anancoBsie HaBMIONCHHS 110 NOAHOM nporpamme (aKTHHO-
METPHYECKHE H TPajiHEHTHBIe HaOJONeHHs!, HAGJIONEHHS 33 Telo-
IOTOKOM B MOYBY) BeIHCh HA OCHOBHHIX BOAHOGAJAHCOBLIX MOJX,
1 Ha JIONOTHHTEJbLHBIX (HHTEPNOJALHOHHBIX) NOASX — TOJBKO 34
paiHalHOHHBIM OasaHcoM 110 Ganancomepy.,

9. Arpomereoponornueckne HaGMIONEHHs BKMOYANH B ceOf Ha-
GJIOMCHHA 3a BJAAMKHOCTBIO TOYBHI 1O YPOBHSI TPYHTOBBIX BOL M
(enonornyeckne HaGAOACHHS MO TOJHOL nporpaMme arpoMercraH-
it Inapomercayx6u. OCHOBHOI 1EAbI0 STHX HCCAeAOBAHMI SBIS-
AOCh H3YHEHHE 3ABHCHMOCTH (POPMHPOBAHHA YPOMKAA OT BAaroobec-
NEYEHHOCTH PacCTeHHH, TOTOMAHBLIX YCJAOBHA W pa3paGoTKa Ha 3700
OCHOBE METOAHMKH IPOrHO3a ypoxas.

6. 'maporeonornueckue HeeneLoBaNHS BRIOYAIH:

—— H3YHCHHE pexHMa YPOBHEl IPYHTOBHIX BOJ Ha SKCIepHMEeH-
TAJALHLIX YHaCTKAX H N0JAX N0 HAGMIONEHHAM B CKBAMKHHAX:

— ONpelleneHHe (HIBTPALHOHHBIX CBONCTB NOUYBO-TPYHTOB N
CKOPOCTEN FPYHTOBOrO NOTOKA;

— CBEMKY NO4BO-rpYHTOB Ha Apwich-Typkecranckoili BoanoGa-
JIaHCOBOI cTaHlnk no 80 ckBaxuuaM rayouHoil 5—6 M (Ha 2 M HnKe
YPOBHA IPYHTOBLIX BoA). Matepuansl cheMKH HeoGXOaUMB IS CO-
CTaBJACHHSA NMOYBEHHO-THTOJOMHYECKON KapThi.

7. Hceanenosanue conesoro Ganauca OpPOILAEMBIX 3eMeIb H BJa-
roo6meHa B 3oHe aspauun. B pesyabrare HENPABHJILHOIO peruMa
OPOLIEHHA H HapYWEHHiT NPaBHJ BOAONOJL3OBAHHS HAGMIOTIAETON
3aCOJIEHHE OpOollIaeMBlX 3eMeb.

Ilas onpenenenust coJaeBoro cocrapa OPOCHTE/IBHEIX H COPOCHEIX
BOJL Obl1 nponsBened oTGop NpPo6 BOABI HA XHMHMECKHIl aHaAH3
B Xapakrepuble nepuoasl no 11 cTBOpam: Ha TOJOBHEIX M 3aMulKa-
IOLINX CTBOPAX OPOCHTE/JbHLIX KAHAJOB, BOJAOBBLIBOAAX HAa SKCHEpH-
MEHTAJIbHBIE M0/ (KapTe) H Ha c6pocax ¢ HHX.

s onpejlenenns coJaeBoro coctasa FPYHTOBHIX BOJ B Xapak-
TEPHBIE NMEPHOALI OTOHPAAHCh TMPOGL BOLE H3 HAGMIOAATENbHLIX
CKBAXKHH 1Mo rayGuHe uyepes Kamawe 0.5 M.

Jlnsi onpeiesenns KoJnuecTsa pacTBOPHMBIX cojefi B MOYBO-
FPYHTAX [PH TOYBEHHO-TPYHTOBON CBEMKE TIPOH3BOIHJICS oThop
Mpob Ha BOXHOCOJIEBYIO BLITAMKY Ha ABYX 3KCICPHMEHTAABHDLIX yua-
CTKAX, [0 YETHIPEM MOCTOSHHBIM WYp(aM Ha KamIOM SKCMEPHMEH-
TaJabHOM noJe. Beero nenanock nsth ot6opos Ha cemu rOpH3OHTaX
(y noBepXHOCTH nousbl, Ha rayGmmax 20, 40, 60, 100, 200 cm u
v TOBEPXHOCTH TPYHTOBLIX BOA). ITponssoanaock rak:ke onpenesne-
HHE KOJAHYECTBA COJIeH, NONABUIHX HA MOJE € JAOKAEBBLIMH BOMLaMH,
BHOCHMBEIX ¢ YROGDEHHSMH, NPHHOCHMBIX 30/10BHLIM NYTeM H Ha-
KAMJHBAeMBIX PacTHTEJLHOH Maccofl.

Ha KswakymckoMm BoaHOGanaHCOBOM yuacTke ONpPEAeasHIcH co-
JICBOIl COCTAB OPOCHTE/IBHBIX H cOpOcHBIX Box. Jlaa 3toro oTbupa-
JIHCh NIPOOLI BOAL Ha XHMHUYECKHil AHAJH3 B rOJOBHOM CTBOPE Opo-
CHTEIBHOTO KaHana W Ha cOpoce ¢ Hero, B Hauaje TpynioBHIX
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pacnpenenutenefl, B Hauajle H Kouue cOpocHOro KOJJIEKTOPa,

5 HIe apeHocoOGupaTeneil — Bcero B 8 cTeopax.
h'm]?lpnuﬁ':.tp I}TﬁHpH.i'?HCh B BereTalHOHHBI NEpHOA B XapakTepHule

MOM¢ ' 12 pas.
MOMEHTHI IOJHBHOTO PeXHMa pHCa; BCEro 3a ce3oH .
B onoJHerHe K noJaeBsiM paGoTaM BHNOAHAACH GOAbINO 00beM

nabopaTopHbix paGoT 110 ONpeleJeHnio BOAHO-(PH3HUECKHX XapaKTe-
PHCTHK TOYBO-TPYHTOB 1l TPOH3BOJCTBY XHMHUECKHX aHATH3OB BOJLL.
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OPTAHH3ALUHS HABJIIOINEHHH

B nacrosimei raase npusoasTea oGuine pekoMeHalHH no opra-
HH3aUHH HaGMIOACHHIT 3a 3MEMEHTAMH BOMHOrO 6GajaaHca H OCHOB-
HBIMH (hakTOpaMu, 06YCHOBIHBAIOWHMH HX H3MEHeHHs. PeKoMenna-
LHH J1al0TCA NPpHMEHHTEeAbHO K paboTaM B SKCNELHUHOHHBIX
ycnosusax. Ilostomy see BuAB crammaprenix naGaonennii, BhoJ-
HAIOIIHECS B SKCNEJHLUHAX B MOJHOM COOTBETCTBHH ¢ JMeficTBVIO-
IIAMH HACTABJICHHAMH, PEKOMEHIALUMAMH H YKa3aHUAMH paccMart-
PHBAIOTCS 3[eCh BecbMa KpaTko. OcHOBHOe BHHMAaHHE VieJsieTcs
PACCMOTPEHHIO KOMNJIEKCHOCTH OpPraHusalinn HaOJIONeHHIT 1 Crelt-
(ke HecTanmapTHBIX noneBHIX paGor.

B sKcnesHuuax BHIOJAHAIOTCA Kak CHCTEMaTHUeCKHe HaGJIiole-
HHA H pabOTHl Ha NOCTOAHHLIX O6GBEKTAX SKCHEAMIHH, TaK M 3IH30-
AHYECKHE HAGMIONeHHs HA MapIPYTax H BPEMEHHBIX NMYHKTAX, npen-
HASHAUCHHBIX 1A yBesqHueHHs obwema nocrynawomei nadopmainn
B ONpENe/CHHbIC NEPHOAL BpeMenH. K snH3oaHueckuM HabaodeHnaM
OTHOCATCH CHEMKH CHEKHOrO MOKPOBA B KOHIE 3HMBLI ¢ OJHOBPEMeH-
HLIM ONIpe/C/eHHeM 3anacoB BAArH B 1I0YBe H MAyOHHLL ee nmpoMep-
JAHH; THAPOMETPHUECKHE CHEMKH PACXOJOB BOAH HA PEKax B Me-
HMEHHBIH NEPHOIL; MaplupyTHHe onpeaenedns o6LeMoB BOALI B TOHH-
KEHHAX peabeda, onpefeseHHe MeTOK BLICOKHX BOI NAaBOAKA
TEKYULEro rojfla U Npouwasix Jer.

3.1. Boibop o0bexToB BoaHOGANaHCOBLIX HaGI0NEHHI]

B 3aBucumocTH OT nporpaMMel BoAHOGAMAHCOBRIX HCCe10BaHul
OCyulecTBafeTcs BRIGOpP pailoHa noaesBwlx paGor, a Takxke BONOCHO-
POB H Y4YaCTKOB AJf pasMelleHHs NYHKTOBR HabGaomneHHii 3a sie-
MEHTaAMH BOAHOTO Oanarca. B mekotopmx cayuasix mnaGaomenus
OPraHH3ylOTCA Ha KOHKPEeTHBIX, 3apaHee 3alaHHbX BojgocGopax w
yuacTkax.

BonocGoput nas opraunzauun nabmonennii 3a SJeMEeHTaMH BOJ-
HOro Gananca BHIGHPAOTCH NoO NPH3HAKY THNHYHOCTH JaHxwadTa
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B Npefejax Hceaenyemoro paiiona. Yem caoxuee paiion no QHsHKO-
reorpapHYecKHM, KJAHMATHYECKHM H THAPOreoJOrH4ecKHM MpH3HA-
KaMm, TeM GoJbluee yHeA0 BoAHOOAJaHCOBLIX O00BEKTOB HeoOXOAHMO
HMEeTh /1A pelleHHs nocrasjedHo 3afaun, Tak, Ansf OLEHKH NHTa-
HHA TPYHTOBEIX Boj artMochepHBIMH ocaikamu B npelenax Kycra-
HAafcKol 006JacTH BO3HHKJA HeoOXOAHMMOCTHL BuOOpa WIECTH BOMAO-
cOOpOB H ONHOrO PEYHOro yyacTka IAs NPOH3BOACTBA BoAHOOa aH-
COBBIX HCCAeN0BaHHI.

B 3aBHcHMOCTH OT 3aiay HccaeloBaHWil BuIOHPAIOTCA MJAH OT-
JesbHble BoaocGopsl H DaJaHCOBLIE YHACTKH, PACNOJIOKEeHHbBIE BECbMa
lajeko Apyr ot Apyra, HJAH rpynns sojocbopos H ydactkos. B npe-
Jejsax Takux rpynn o6beKThl pacnoJaraipTtca GJAHIKO APYr K Apyry
A8 BO3IMOMXHOCTH NPpHMEHEHHA MeTOJLa CPABHEHHA H HCNOJALB30BAHHA
HX B 3KCNEPHMEHTAABHEX uensaX. OcHoBHble TpeboBaHHA AaA Bubopa
SKCNepHMEHTAJAbHEIX O0OBEKTOB KPATKO H3JOMeHH B n. 3.14.

[NMpenrapurensHoMy BeHGOpPY BOAOCGOPOBR H YYACTKOBR TNpejmecT-
BYeT AHAAH3 Kaprorpadmueckoro M apxuBHoro marepuana. [Lns
370f LeAH HCNOoAbL3YIOTCA KpynHoMaciutabHble KapTei peabeda H
aspooTocxeMul, NMoyBeHHbLIe, reoboTaHHYecKHe M THApOrecjormue-
CKHe KapThl, KapThl atMoc(epHbX OCafKOB (MHAKHX H TBepABIX),
TEMNEPATYPR H BJAMKHOCTH BO3AyXa, KapThl CTOKa 3a pasjiH4YHLIE
Ce30HBl rofa, CBeJAEHHA O peXHMe CTOKa M HCTOUYHHKaxX MHTAHHA.

Brlbpanusie 06BLeKTEH HCCAEIOBAHHA o0a3aTensHo noaBepra-
10TCA NoJeBoil peKorHociupoBke. OHa BLINOJHAETCA OTPALOM HHIKe-
HepHO-TeXHHYECKHX pa0OTHHKOB BO IJIABE C ONLITHBIM CIIEUHAJHCTOM
rugposoroM, B cocraB orpfina N0JKHB BXOAHTB arpoMmereopoJior
H THApOreoaor, 4TobW KOMIJEKCHO H KBaJAH(QHUHPOBAHHO PEIIHTD
BONPOC O pasMelleHHH BceX NyHKToB HabalofeHHil 3a SaeMeHTaMH
BoAHOro OGananca.

Kak nokassBaer onelT, JAYYIIHM BHAOM TPAaHCNOPTAa NPH BHINOJ-
HEHHH PEeKOrHOCIHPOBOUYHLIX paboT ABJAAETCHA JErKoBas aBToMamniHHa
BLICOKOH NMPOXOAHMOCTH, 8 TAK¥Ke BepTOJIeT.

B nepeuenb npubopos n obopynospaHns, HeoOXOOHUMBIX IS Npo-
BeleHHA M0JeBOH PEeKOTHOCUHPOBKH, AOJMHL ObIThb BHKIIYEHBb: HH-
BEJHpP, HHBEJHPOBOYHAN peilka (ABYXCTODOHHSIA), TaxUMeTp, TaXH-
MeTpHYecKHe peilkH, cTrajJbHafd MepHas Jgedta, MaJjaorabapurHas
FHOpPOMETPHYECKAd BeprymKa cucrteMunt bypuesa, noasoafiouras
onpejesTh Ha BOAOTOKAX ¢ MAJBIMH rJIyOHHAMH CKOPOCTH TeYeHHs
BOJLI HEMOCPe[CTBeHHO MO NpHOOpY, rHApOMeTpHYecKass BepTyMIKa
JKecTroBckoro AnA HAMEpPEHHS CKOpOCTEell TeYeHHds Ha BOJOTOKAX
¢ DOALIIHMH rAyGHHAMY, pa3GopHble MTAHIH 445 KpPeljeHHs rujapo-
METPHUYECKHX Bepryuiex, Mepuse eMroctH (0,5—10 a) nns uamepe-
Huf AefHTa MCTOYHHKOB, BoJOMepHas pelka, IIPOMEPHLI JA0T, Yach,
ceKyHaoMmep, Komnac (Gyccoak), paboyad KpynHomacmrtabHas Kapra
H aspooTocxeMbl ¢ HATPY3KOil BO3MOMHOIO BAPHAHTA Pa3MeLleHHs
ceTH nyHKToB HaOmionenuii, nousenHuil 6yp AM-26 (2 xomnaexra),
aerkuit 6yp «leosor» ¢ aanuof wrtanrn ao 10 M, anOMHHHEBHie
cTakaHyHkH (6i0KcH) Aad otGopa npob Ha onpejejaeHHe BoJHO-(H-
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3HYECKHX XapaKTepHCTHK Nno4BO-rpyHToB, (oroannapar, (ortoskcna-
HOMETP, BOAHLIH Tepmomerp, Gapomerp-aHeponn naa GapoMerpHue-
CKOro HHBEJHPOBAHHA B NOJYTOPHOH H FOPHOH MEeCTHOCTH, GJaHKO-
BLIfl MaTepHaJ, MuJAaAHMeTpoBas H Kaprorpaduueckas OGymara, nanku
C 3aBA3KaMH, KapaHjauH, JHHEHKH, HaadyBHaa pe3HHOBaf JOJKa
rpy3onoibeMHOCTbIO HE MeHee JABYX HeJOBeK, NanaTkH, cllajdbHble
MEIIKH, anTeyka, py#bs ¢ Goenpunacam, peiboJOBHBIE THPHHALIEH-
HOCTH, MaTepHal AAA KoJwmkoe H Tpadaperop aas ¢puKcaunn me-
CTONOJOKeHHA Oyayliell ycTaHoBKH (ocajkomepa, naiosuorpada,
FHAPOMETPHYECKOr0 CTBOPA, BOAOMEPHOro Mnocra, HCNapuTeaf, CKBa-
JKHH a8 HaOJiofeHH#A 3a YPOBHAMH IPYHTOBLIX BOJ, NYHKTOB A4
or6opa npol NMOYBO-TPYHTA Ha BAAKHOCTE H T. JI.).

Koanvectso nepevHciedHblx npubopos u oGopyLOBAHHS HAXO-
IHTCA B 3aBHCHMOCTH OT 3ajaiH H 00beMa PeKOorHOCUHPOBOYHLIX
paGoT H CPOKa HX BLINMOJHEHHS.

[loaeByio pexOrHOCHHPOBKY Jyulle BLINOJHATE B JBA Bble3ja.
B nepeniil Buies] BuOHpaeTcA o0beKT HCCAeNOoBaHHA H HaMeuawTcd
NyHKTE HAOJI0LeHH C 3aKpenJieHHeM YKasaTeasaMu (BexH, KOJb#
H npoy.) Ha olbexkTe (BojocOOpe, YHACTKE) MECTOMOJOMKEHHA CHero-
MEpHBIX MapUIpyToB H MJOLLAJMOK, THADOMETPHYECKHX CTBODPOB H BO-
JOMEpPHLIX NOCTOB, METEeOCTAHIHH, OCAJAKOMEPOB H nJaloBHOrpados,
BOAHOHCIIAPHTEIbHBIX [IVIOMAA0K, MOYBEHHO-HCMAPHTENLHBIX NJouLa-
JIOK ¢ y4yeToM pasHooOGpasHfA No4ysB H pacTHTENBHOCTH HA Boaocbope,
CTOKOBHIX IVIOULAJ0K C YHETOM Pa3JIHYHA YKJOHOB, 3KCINO3HIHH CKJO-
HOB H NMOACTHAAKULEH NOBEPXHOCTH (CTenb, NawHa ¢ pasHoobpasHeM
CeNbCKOXO3ANCTBEHHBX KYJLTYP, J€C) H MOYBO-TPYHTOB MO MeXaHH-
HECKOMY cocTaBy (Necok, cynech, CYIJAHHOK).

Oanospemento ¢ BLGOPOM M 3aKpenJieHHeM Ha MecTHOCTH
CCHOBHHIX MNYHKTOB Hal/l0JeHHil TPOH3BOAHTCA KOPPEKTHPOBKA
HA Kapre W aspodoTocxeMeé OPHEeHTHPOROYHO HAMEUYEHHRIX NYHK-
TOB HaOAl0eHHE 32 BJAAXKHOCTBIO H IPOMEpP3aHHEM MNOYBO-TPYH-
TOB, YPOBHEM TPYHTOBHIX BOA H TpaHHIl CeJbCKOXO3AACTBEHHBIX
VIOAHH.

[Tocae yrBepmxaeHHs PYKOBOACTBOM 3KCNEAHIHH MECTONOJOMHE-
HHA NpeABapHTebLHO BLIGPAHHLIX OOBLEKTOBR NPOH3BOAHTCA NOBTOP-
HLlT Bbl€3] Ha OOBEKT HCCAEJOBAHHA ANA OKOHYATENLHOIO 3aKpen-
JeHHA HA MECTHOCTH BCEX NYHKTOB HAGMIONAEHHH, a TAKKEe CKBAMHH-
wyphos aaa orbopa npoé NOYBO-TPYHTOB HA ONpEACJCHHE WX
BJAAMHOCTH H BOAHO-(PHIHYECKHX XAPAKTEPHCTHK H CKBAMHH 104
HabJIIoleHHsA 3a YPOBHEM TPYHTOBBIX BOJL.

BropoMy Bhie3ly Ha NOJEBYI0 PEKOrHOCUHPOBKY NOJMKEH Npef-
IUeCTBOBATE TILATENLHHI AaHAAH3 KapTrorpadHueckoro MarepHana
H CBeleHHH O NOYBO-TPYHTAX H FPYHTOBHIX BOJax,

Konnuectso npuGopos u oGopyloBaHud, pasMeliaeMbx Ha 06b-
€KTe, 3aBHCHT OT NPOrpaMMbl NoJaeBsIX pador.

Oprannzanna HaGmofieHnfi 3a 3JeMeHTaMH BojHoro GanaHca
Ha BbIGpaHHBIX OOBLEKTAX HauYMHAETCHA ¢ pasMenieHna H obopyo-
BAHHA NMYHKTOB HaOAmAeHull Ha BojocGope (yuacTke).
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3.2, Mereopoaornyeckue nabawaexns

MeTeopoaoriueckue HabA0AeHHA NTPOBOAATCH KAK HA CTAHILHAX,
T4K H Ha OTAEJbHLIX YYacTKaX H3ydaemoro oOBeKTa.

OcHoBHOIl o6beM HaOJ0AeHHI BHINOJHAETCS Ha cTaHuuax. Pas-
[AA CTAHLHH 3aBHCHT oT o6beMa paboT, NpeaycMOTPEHHBLIX NIpOrpaM-
MOIl MCCelOBAHKI, H Ha3Hauaerca B cootBercTBun ¢ Hacrapaennem
[55]. Buasl n cpokn nalaiofennil B 3aBHCHMOCTH OT paspsajla cTaH-
unn peraamentupyiotea Hacrasnennamun [55, 59].

B koMmnjekc OCHOBHBIX MeTEOPOJIOrHYeCKHX Halao1eHni Ha
CTAHLHAX BXOJIAT:

— HabJI0eHNsA 3a TeMNepaTypoll M BAAMHOCTLIO BO3AyXa, Ha-
npaBJeHHeM H CKOPOCTbIO Berpa, 06,1auHOCTBIO, aTMOChEpPHBEIM N1aB-
JEHHEM, NPOAOJKHTEJbHOCTHIO COJNHEYHOr0 CHAHHSA, BHIHMOCTHIO,

— HabawoneHHsa 3a atMocepHBIMH OcajKaMH, HX BHJIAOM H HH-
TEHCHBHOCTBIO;

— nabaofleHHst 3a TeMmnepatypoil M rayOHHOH npoMep3aHHA
MOYBL, BLICOTON CHEMXHOrO NMOKPOBA Ha NJCLAAKe H CTENeHbLI no-
KPBITOCTH CHEroM OKpyHalouleii MEeCTHOCTH, @ TaKie H3MepeHuHe
BLICOTBI H IJIOTHOCTH CHEra Ha Maplupyrax.

KpoMe 3THX BHAOB HaOJMWOAEHHH B 3aBHCHMOCTH OT pelIaeMblX
3ajlay HcCJeNOBaHHI SKCHEIHIHOHHBIMH METEeOCTAHUHAMH MOryT
NPOBOJAHTLCA AKTHHOMeTpHYeckne HabaloLeHns no noJHofll W COoKpa-
uenHoit nporpammas [39, 78, B0}, naGaiofeHHs 3a wHcnapeHHeM
¢ BOJHOI MOBEPXHOCTH, MOYBLI M CHEra, 3a BJarosanacaMmiu B Nnovso-
PYHTaX, 332 IPYHTOBLIMH BOJAaMH H TrpajiHeHTHHE METEopoJorHue-
ckue HaGawoaenns [79].

PasbuBKka MeTeOnOLa/lkH, YCTAHOBKA METEOPOJOrHUecKHx np-
Gopoe ¥ HaGaoaeHHs no npunbopaM NPOM3BOAATCH B COOTBETCTBHH
¢ Hacrasaennem [59].

KoanyecTBO BHOBb OTKPLIBAEMEIX CTAHIMA SKCHEAHIHH 3aBHCHT
OT HAJHYHSA CYULECTBYIOUIEH CETH CTaHUnil B padoHe HCCIENOBaHHI
H paccTOAHHA OT HHX 0 H3yuaemMoro oObLeKTa, a TaKikKe OT KOH-
KPETHHX 3ajay SKCNeAHUHOHHEIX uccaenoBannii. Hanpumep, B co-
OTBETCTBHH ¢ nporpammoin pabor skcneauuun B Kycranaiickod
oGaacti Ha BoAHOGanaHCOBEIX BoAocGopax naouansio ao 100 km®
o6opynoBajach OJHA METEOCTAHLHHA, PAclOJOXKEHHAH N0 BO3MOM-
HOCTH B HeHTpe BoaocOGopa. Ha opomaemuix 3eMasx B JONOJHEHHE
K HNefiCTBYIONIHM MEeTEOCTAHUMHAM, pPAacrno/oMeHHsM Ha GorapHux
3eMJAX (CcyXo[0J1aX), OpPraHH3OBLIBAJHCh MeETEOpOJOrHYecKHe Ha-
OJIONEHHS HA OpOLIAeMbIX MACCHBAX.

HaoGopor, npn Hecaenosanuax GopMHPOBAHHA BeceHHEro noJo-
BoAbLA B Oaccednax pexk Bsatknm m [owa rycrora cyumecteyioued
METeopOJIOrHYeCKON CeTH NOMHOCTBIO YAOBJAETBOPAJaa TpeGOBaHHAM
nporpaMms paGor.

Ecan nporpaMma Hccael0BaHHA NpeiycMaTpHEAET TIPOH3BOACTBO
AKTHHOMETPHYECKHX  HaOmaiogeduii, TO BO3MOMHO HCNOJbL30BAHHE
AaHHBIX HaOMOJeHHA 3a AKTHHOMETDHYECKHMH 3JeMEHTaMi 1o
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NEACTBYIOUHM CTAHIHAM, pPacnoJOMeHHBM Ha paccTosHdl [0
100 kM ot nayuaemoro obbexTa.

3.3. HaOawaenus 3a ocaakammu

OcanKkH H3MepAIOTCA HAa CTAHOHAPHLIX METEOPOJAOrHYECKHX CTaH-
nuAx # nocrax [uapomercay:ou [58], a Takxe Ha nocrax 3sKcie-
OHIAH H B OTAEJAbHBIX AONOJAHHTEJbHEIX A0KAEMEPHLIX NMYyHKTAX.
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Puc. 3. CyMmapHuil OocajKOMep B CTENH.

OcunoBueiM npubopoM aApasercs ocaakomep Tperbakosa. B aer-
HHIl NEepHOM OCAAKH MOTYT H3MEpsATbCH TaKKe JOAAeMepaMu NpH
MNOYBEHHLIX H BOAHBIX HcenapHuTensx. Ha TpyAHOMLOCTYNHBIX y4acTKax
BONOCOOPOR MM NMPH 3HAUHTENLHOM YIAJAEHHH OCAJKOMEPHBIX MyHK-
TOB B MasooG#HTON MECTHOCTH JONYCKaeTcd NpHMEeHeHHe cyMmap-
HEIX ocankomerpos (Hanpumep, cHeremn OCK-1, OCK-2 u M-70)
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H CAMONMCLEB AOAKAS C AJHTeNbHOR 3anucbio (¢ HeaeawHO# 3a-
nHcbo) (puc. 3).

Xoja ocaZlkoB B TenJILI NMepHOA roja 3anuckLIBAeTcd IJIIOBHOrpa-
dom [1-2. TTmosnorpadgs ycraHasanBaloTCs PAAOM C OocajJKOMepaMH
Ha MOCTAX JKCNEIHUHH H HA pa3aHuHHX ee oObeKTax (HanpHmep,
Yy CTOKOBBIX NAOUIAA0K, HA HeGoablMX Bogocbopax M T. A.).

HeofxoanMoe KOJHYECTBO OCAJKOMEpHBIX NYHKTOB Ha BoxocOHO-
pax 3aBHCHT OT MX naowanH, GopMel, paculeHeHHOCTH peaseda H
pacnpejiejJeHHs pacTHTEILHOTO NOKPOBA.

Ecan oTHOleHHe WHPHHL BoaocOopa K ero AAHHe GJH3KO K ellH-
HHILE, KOJAHYECTBO OCAJIKOMEepHLIX NMpHGOpPOB HA3HAYAETCHA B COOTBET-
CTBHH ¢ JaHHbIMH Taba, 3, rie NpHBEAEHHW CBEJCHNA 0 MAHHMAaJbLHO
HEOGXOAHMOM KOJIHYECTBE OCAJKOMEPOB, NO3BOJIAIOUWIEM ONPENENATE
EPE.EI;HHH 34 Mecqll clnofi XHIAKHX OCajKoBR nas Bcero poaocbopa

¢ norpewirocteio = 10%, obecnevennofi na 75%. Ilpn oTHOmMIEHHH
WHPHHL BoAocGopa K ero Aanxe Menee 0,5 MakCcHMaJabHO JONYCTH-
MOE paccToOsHHe MeXAy ocafilKkoMepaMH JO0JMKHO COOTBETCTBOBATDL
NaHHbM Taba, 4. ITH PEKOMEHALHH MO0 KOJHYECTBY OCAJIKOMEpOoB

Tabauya 3

MHHHMAABHOE YHCAO OcaaKoMepos W nawenorpados nas sonocbopon
pasanyHoil naowank B pasuunBoR Tepputopun [80]

Jona  abMTORHONG Jola JOCTATOYHOrG | 303 HeI0CTATONHOrD
Maowans sosochopa, YBANKHEHNS YRALKHCHHE AR SR E WA
o ocagKoMep “-’L'_j"]’:&jm' OCagKOMEp “-:_ﬁ:[‘i;ﬂ‘ oea AROMEp Mr;l;;n-

Ho 0.2 1 1 1 1 1 1
0,2—1 1-2 1 2 1 2 2

1—10 2—3 2—3 3 2—3 4 2—3

10—30 4 3 5 3 6 3—4
J0—100 G 3 7 4 8 4
100 —300 8 4 10 5 12 6
300—1000 10 5 13 G 16 8

TatGauya 4

MakcHMansHo AONYCTHMBIE PACCTOAHNA MEXAY
ocaakoMepamu (KM) Ha nnﬁcﬁupu yaaHHeHHOH hopmel

Macmias Soua ysIaAHEHAE
BORECTIN, B HAGMTOUNOND | AOCTATONMOrG |HeAOCTATOUHONS
0,2—1 0.5 0.5 0.5
1—10 20 1.8 1.5
10—30 3.0 2 5 20
100—300 6.0 5.5 50
3001000 10.0 9.0 8.0
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i naoBHorpados OTHOCATCA K HeGOAbIIAM BOJOCOOpaM, HA KOTOPBIX
MPOBOANTCS AeTalbHOE H3YueHHe BoxHOro basanca (hopMHPOBAHHA
noMKAeBoro (nHBHEBOro) croka. B suMHHA N nepexoiHbple NEPHOILL
rofid, a4 TaKxe npH H3yuennn GOPMHPOBAHHA CTOKA BECCHHEro No-
NOBONLA UYHCAC OCAAKOMEPHBIX NYHKTOB MOMKET ObiTh COKpPalleHo
npumMepHo B 2—2,5 pasa.

Bosnee noapo0Hbe pPeKOMEHAalHH 10 pa3MelIeHHIO OCaJKoMe-
pos # nmosuorpados ua naomanax no 1000 KM? NPHBOAATCS B MO-
nHorpacduu [68].

Jas BopocGopos ¢ naomansio 6oaee 1000 KM?, pacnonoKeHHLIX
B pafionax H30LITOYHOr0 H JOCTATOYHOrO YBJAKHEHHH, BEJHYHHA
omuGkn B 10% nas mecAdHOl CyMMBI XKHAKHX OCAJIKOB rapaHTH-
pyercs B 75% cayuaeB NpH CJAelyloUleéM MMPHMEPHOM KOJAHYECTBE
ocaaKkoMepoB: 5 ocagkomepos — Ha 2000 kM?; 7 ocaaKoMepos — Ha
5000 kM2 10 ocaakomepoB — Ha 10000 xm* u 20 ocaakomepoB Ha
50000 km? (B. C. loay6es [37]). [das pailoHOB HELOCTATOMHOIO
yBJAaMKHEHHA KOJAHYECTBO OCAJKOMEPHHIX NMYHKTOB A7 TAKNX NIOMa-
aeft MoK HO GBITh YBeaudeno npumepio s 2 pasa. OTMeTHM, OLHAKO,
YTO TH PEKOMEH[IALHH 110 TYCTOTE OCaJIKOMEPHOH CeTH BecbMa MpH-
GAHMEHHBE, TAK KaK H3yyeHHe HepaBHOMEPHOCTH BbillaJIeHHA OCall-
KOB NPOM3BOHIOCH PaHEe Ha CPABHHTENbHO HEOONBUINX TIOULAJAN.

PaaMemniats ocaiKOMepHBIE NMYHKTH Ha BOLocOOpax caefyer Ta-
KuM 00pa3oM, uTOOH NJOMIAaJH YYacTKOB, K KOTOPLIM OTHOCHTCS
NaHHbe KakKAOro ocaakomepa, OBIIH 1O BOSMOMHOCTH OJH3KH
Mexay coboil.

Ecan Ha HeGosbuiom BojocGope HaMeueH OJMH OCAJKOMEpHbI
MYAKT, €r0 HYZKHO pacnojiarate B UEHTPAJIbHOH HAcTH pojgocbopa,
a ec/lil OPraHH3yIOTCA IBA NYHKTa, OJIHH H3 HUX pasMellaercd B ce-
peanHe BepxHeil yacTu BojaocOopa, APYroil—B CEpElHHe HHAHEI.

[Ipn saauunn Ha BojocOoOpe JeCcHHX MacCHBOB 4HCGIO H pa3ue-
eHHe ocajKOMepHBIX NMYHKTOB Onpeieasercd pasienbHo s noje-
BOfl M JecHoil wacTeil ¢ yueTroM AaHubix Taba. 3.

B yeja0BHAX PE3KO NEpeceyeHHoro peibeda MECTHOCTH HHCIO
MYHKTOB H3MEPeHHs OCAAKOB JOAMKHO OblTh YBEJHUEHO. [TysKTH
pacroaraloTcs B Hanbo/1ee TOHHKEHHBIX H HanGoI€e BOIBLIIECHHBIX
yyacTkax BojocGopa, a Takie Ha CKJAOHAX pasaHYHON SKCMOIUILHH,
[Mpu nepenafe suicor Goaee 500 M ocalKOMEPHBIE MYHKTHI HeobX0-
MHMO YCTAHABJAHBATL B HHAKHE(, cpeaHeil H pepxHefi 4acTaAX CKJIOHA.

B cBSi3H € TE€M uTO OcajKkoMmepHbie NpHOOPB HEAOYUHTHBAIOT
HEKOTOPOE KOJHYEeCTBO 0CaiKoB (0COOEHHO B 3HMHEE ppemd) Bcaesl-
CTBHE BJHSHAN CKOPOCTH Berpa, NpH BeOOpE MECTONOMOMKCHHH
ocaJKOMEpHBX NpHGOPOB clelyeT OTNaBaTh NPEANOuTeHHE nanbonaee
JalHIIeHHEM oT BeTpa yuacTkaMm. Hanayumum yqacTKOM SiBJASETCS
Maccus Kycrapunka pasmepom Goaee 100100 m n BEICOTON 2—6 M.
TlpuGopsl YCTAHABAHBAIOTCH B HEHTPE TAKOr0 MaccHBa HH HE Bane
50 m or ero onymks. Kyctapunk B paguyce 5 M oT npnbopa joJ-
yeH ObiTh HAH BulpyOJeH MOoJAHOCTBLIO, HAH cpe3aH Ha YPOBHE NpH-
eMHOIl ToBepxHocTH ocaakomepa (pue. 4). Ecan okojo npeinona-
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raeMoro MecTopacinofoMenHs OCalKOMepHOro NyHKTa Her Kycrap-
HHKA, NPHOOPE MOMKHO YCTAHOBHTL B Caly,ecy H Ha JecHol NoJaaHe.
B srom cayuae npuGop HeoOXOAHMO YAAJHTbL OT OKPYAHAKUHX
[IpeAMETOB HAa PACCTOAHHE HE MeéHblle TPeXKPATHOH HX BRICOTH M
COXPAHHTL NPHMEPHO OLHHAKOBOE BETPOBOE 3ATEHEHHE E€ro CO BCEX
CTOPOH,

Caenver, onnako, u3beratb YCTAHOBKY NMpnGopos Ha HeGOMbIUHX
noasHax (wupuaoit Ao 100 M), OKpYMEHHBIX BBICOKOCTBOJILHLIM
XBONHLIM JecoM, a Takmke Ha 0GoablMX nojasHax (WHpHHOIN Oonee
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Pue. 4. Ocankomep TpeTuAkoBa B KYCTapHHKOBOM 3aliuTe.

200 m). B nepsom cayuae (rabGa. 5) ocagkoMmMepsl MOryT AaBaThb
npeyeeanuentoe Ha 10—20% koanyecTBo TBepAHX 0CajKoB,! a BO
BTOPOM — IpeyMeHblIeHHoe H3-3a HaJAHUHA BeTpa.

Has repputopnil, rie He yiaerca noaobpath 3allHUleHHBIE OT
BETPA VYACTKH, MOXKHO PeKOMEHIOBATEH YCTPOHCTBO ABOIMHON 3abop-
HOM 3alIHTLl BOKPYr ocaakoMmepa (puc. ). 3abop nenaercs M3 wra-
KeTHHKA (JLOCOK) WJAH NPYTheB, VEPENJeHHnX HA BoicoTe 1 M OT mo-
BEPXHOCTH 3eMJH. Bbicota BHewHero KoJablla 3aGOpHOH 3alLHTE
coctapasier 2,5 M, a suyrpennero — 2 M. [logpoGuoe onncanue 3a-
GOpHLIX 3alHT ocafkoMepa H 3QdeKTHBHOCTH HX AefcTBHA Haercd
B psane pabor B. C. loayGesa [13, 14] n, B wacrthoctH, B pabore
[38] ua c. 267—276.

[logoGpars Xopouwo 3alupileHHBIE OT BeTpa Mecra [Js YyCTpoit-
CTBA BCEX OCA/IKOMEPHBLIX NYHKTOB OYeHb TPYAHO, NMO3TOMY HCXO0Ms

1 = e :
JITH AaHHLlE HY AA30TCA B A3AbHCHINEM NMONTBERHICHRE,
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Tatauya 5

CooOTHOWEHHE OCAAKOR, NOCTHIAKILKX NOBEPXHOCTH NOYBL H BHNAAAWINX
Han aecom [31]

Cpeansn CooTHOmEHNE OCAAKOD
noARoTa
Bua aeconacaaiemii e p— soaonssit | yeoman
Jdeca nrp'“n; nepHoL an rog
Eab 0,8 0,75 0,75 0,75
0.4 0,80 0,80 0,80
Cocua 0.8 0,80 0,80 0,80
0.4 0,90 0.9 0,90
Eab, cocha 0.8 0,75 0,75 0,75
0.4 0,85 0,85 0,85
Cuemannbil 0.8 0,95 0,80 0,85
0.4 1,00 0,85 0,90
JlHcTReHHBIR 0,8 1,00 0.85 0,90
0.4 1,00 0,90 0,93
KycTapuuk AHcTReHHLN o xpofinuf 1.0 0,95 0,80 0,85
Jlec 8 Boapacte po 15 aer 0.5 1,00 0,85 0,90
Peakoaecwe (cmemanuuf aec) m obae- | 0,1=0,3 | 1,00 0,95 0.97
cennnie OoaoTa ¢ yruerentol dop-
Mofl pasaHTHA neca
[Moasnw weGoabIIHX pasMEpPOB CpeaH - 1.1-1.2{ 1,00 1,05
BHICOKOCTBOJILHOTD XBORHOTO Jeca
Moasns HeGOMBIIMX pasMepoB cpeim - 1,00 1,00 1,00
HIPEHKCHHOrO JHCTBEHHOrO Jeca

H3 NPaKkTHKH paboT SKCNEAHUHIT MOXKHO PEKOMEHI0BaThb OrpaHm-
YHTbCA YCTAHOBKOH 3allHUIEHHLIX OT BeTpa OCaJKOMEpPOB TOJLKO
B HECKOABKHX nyHKtax. [Ipn sTom Helanexko oT 3allHIIEHHOro OCal-
KoMepa HeoOXOIHMO YCTAHOBHThL OCAJKOMED Ha COBEPIUEHHO OTKPbI-
TOH 145 BeTpa MecTHOCTH. [IpM Haawmumu TaAKHX nap ocalKoMepoB
(OTKPBITHIN H 3alHIIEHHBIA) MOryT OBITH ONpPEAESEHBl NONPAaBKH HAa
BJAHAHHE BETPA HA BEJHYHHBI OCAAKOB ILNA He3allHIIEHHLIX OcalKo-
MEpoB. ITH NMONpaBKH MoryT ObiTb pacnpocTpaHeHbl Ha Bce ocajl-
KOMepbl IKCNEeAHIHH, YCTaHOB/IEHHBIE HA COBEPIIEHHD OTKPHTHIX JAJH
BeTpa y4acTKax.

OO6uvHO B BeIHYHHLH H3IMEPEHHLIX OCAJKOB BBOMATCH NOTNPABKH,
onpefendeMble M0 CKOPOCTH BeTpa W APYIrHM METEopOJOrHYecKHM
JaHHLIM B COOTBETCTBHH € NeACTBYIOLHMH VKA3AHHAMH H HHCTPYK-
UHAMH, KOTOpHIE MOCTOAHHO COBEPIUEHCTBYIOTCH H OGHOBJAIOTCA.
OtmeTnM, 4T0 Bo H36exaHHe cyOBLEKTHBHOCTH B ONpedeeHHH 10-
NpaBoK K OcajJKaM Ha BJAHAHHe Berpa (a 310 camas GoJjbluag [o-
npaska) QakKTHYecKas CKOPOCTb €ro NOJKHA ONpPefeNfAThCH NyTeM
H3MEpeHHA ¥ ocallkoMeépa Ha Beicote 2 M. [ns 3T0ro B pasiHuHble
CE30HLl rojla HeoOXOMAHMO 3IMH30/IHYECKH H3MEepHATh CKOPOCTbL BeTpa
Yy Kamaoro ocaakoMepa CHHXPOHHO ¢ HaOJIONEHHAMH HAa OCHOBHOH
MmeTeoponornueckoil naoumaake. [lo gaHHEM 3THX H3MepeHuil ycra-
HaBAHBAIOTCA CBS3H MEXKIY CKOPOCTBIO BeTpa Ha METeopo/oruue-
CKOH naoLlajlke H B 0CaJKOMEPHOM NYHKTE Ha BeicoTe 2 M, KOTOpBiE
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HCNOAB3YIOTCA B AajbHelleM npH onpefeleHHH nonpasok, oGycaos-
NAEHHLIX BJAHAHHEM BeTpa.

Caenyer ykasath, 4To HaWJYUIIHMH OCAaJKOMEPHBIMH npuGopamn
ANS H3IMEPEHHA MHAKHX OCallKOB B TeIJIHI NepHON rojla ABAAIOTCH
AOKAEMEpPHb, BXOAALLHE B KOMILIEKT [OYBEHHHX H BOAHBIX HCTIapH-
tenei. OnHako 3TH MOKAEMEPbl COBEPIIEHHO HENpHMEHHMBLl A

]

1

Puc. 5. Cxematnvecknit naan (a) u paspes nmo 1—I
() asoiinofi saboprofl 3aLIHTH OCcajKOMEpa.

{ = |II:I‘P!||'H'EI'IER aallATa; & — BHYTPEHHAR 3JI3HIATA; J — O
KOME.

H3MepeHHsl TBepAblX H CMEIIaHHOro BHAA OC3JKOB, TAK KakK IpHEM-
HBle 4acTH HX pacnojaraiorcs BOAM3H loBepXHOCTH nousbl. Takue
noxaeMepsl HeoOXOAHMO 3allHLATh oT nospemiednii. [lpasuaa
VCTaHOBKH JOMAeMepoB H paboThl ¢ HHMH H3J0MKeHH B Pykosoa-
ctee [74].

Habmoaennss 3a ocaakaMmu NpoBOAATCH, Kak npasuio, 2 pasa
B cyTKH (B 8 u 20 u mecTHoro ppeMent). [Ipn obcay:KHBaHHH ONHAM
HabJaaaTe eM HeCKOJAbKHX NYHKTOB HaGJiofleHH: NPOH3BOAATCA CO
CABHIKKUIl CPOKOB 5 OTHe/bHbiX NYHKTOB B HHTEpBaje BpeMeHH
He Goaee 24 (¢ 7 009 uucl9 no 21 4).

Ha ynaneHHbix ocaIKOMepHBIX NYHKTAaX, & TaKie B 3IHMHHII
nepuoj HaGaOfeHHA MOMKHO NPoBOAHTL | pas B CyTKH B yTpeHHMHI
CPOK.
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_H.EI. ACCHLIX BOAHOOANANCORLIX Y4HaCTKaX OCHOBHGH ocagromep-
HBIIl TIYHKT pacnoJaraercs Ha nodsde dad Heboabiuofl BupyGke,
Haxoasulenca BOAK3N yuacTka. [laa yuera ocalKkoB, HOCTHralomiux
NOBEPXHOCTH 3€MJH, Ha Y4YacTKe AONOMHHTENbHO YCTaHABJAHBAETCH
ot 15 no 20 ocankomepos., Oun Moryr OuLITh pasMemieds anGo no
NPHHUHOY caydaiiHoro MxX pacnpejienesus, JHOO0 HA OCHOBAHHH Bb-
Gopa MOAENbHEIX [EPEBbEB, YTO NOAPOOHO W3JOMEHO B MOHOrpa-
duax [68, 80].

B npakrtuke 3apyGeiHBIX HCCACAOBAHHII BMECTO «TOYEUHLIX»
OCA/IKOMEPOB 4acToO NPHMEHSIOT 110] KPOHAMH JEepeBhLEB JOTKOBLIE
AoxaeMmepn AanHon go 10—15 s [1, 68].

Hackoabko BadHO 3HATL BEJAHYHHY OCANKOB, AOCTHCAIOUIHX MO-
BEPXHOCTH [OYBbLI, NPH BLINIOJHEHHH AETAJbHBIX HCCAEMOBAHHIT BOI-
Horo OanaHca JIECHBIX YYACTKOB, IAlOT NpeACTAB/IEHHE LaHHbIe
tTaGa. 5. B sroii TaGanue oGobiieHs MHOTOYHCJEHHBIE PE3VAbTATH
COBETCKHX H 3apybesHBIX HCCACJOBAHHH 110 NepexBaTy o0CajiKoB
KpoHamu ILepesbes [31]. Hanpuaep, B enoswix necax 20—25Y% ocan-
KOB HE JOCTHTAeT MOBEPXHOCTH NOYBL, 4 B CMElAaHHLIX Jecax Mnoa-
notoit 0,4 okoao 10% ronosoii cyMMBbl OCaJKOB 3aepHHBAETCH HA
KpoHax AepeBbes.

Haunbie Ta6a. 5 Moryt ObiTh MCNOJL30BAHLL N8 PELIEHHs BO-
poca O MecTe YCTAHOBKH 3allHIIEHHBLIX OT BETpa OCadKOMEepos.
Haa stoil nean NpHroAHLl Y4acTKH saeca, yiaJjeHHsle Gogee 200 m
OT ONYIIEK, ¢ «COOTHOLIEHHEM OCaJIKOB®», PABHLIM €HHHIE.

Ilpn BOAHOOGANAHCOBLIX HCCJAELOBAHHAX HA CEJNbCKOXO3ANCTBEH-
HLIX 048X MHOrAa BO3HHKaerT HeoOXOAHMOCTh ONpeaedeHHs KOJaH-
YeCcTBa OCAJKOB, 3a/IepPAHHBACMEIX CEJLCKOXO3AHCTBEHHBIMH KVJbTY-
paMu W TpaBaHoll pacTHTenbHOCTBID. B 3TOM caydae Henoabayior
B KauecTBe OCAJKOMEpoB PpAasiiuHbie NPOTAPHPOBAHHBLIC CTAKAHDLI,

Metoanka u onblT NPOH3IBOACTEA NOLOGHBIX HCCAe10BAHHI NOAPOGHO
H3do#eHsl B KHHre [1].

3.4. HaGnoneHHa 34 CHEXHBIM MOKPOBOM

HaGnionenna 3a CHeXHLIM NOKPOBOM Ha 3IKCNEAHUHOHHBIX 00b-
EKTaX MOryT NPOH3BOAHTLCH C UEAbIO:

a) MOJYYEHHA [JAHHLIX O CHerosanacax, HeoOXOMHMbIX JIH Bbl-
nosAHeHHs BOAHOOANAHCOBBLIX PACYETOB B 3HMHHI H BeCeHHHIl nepu-
Okl rofa, a TaKkme ANA OLEHKH pe3yabTaTosB HabjawiAeHHH 3a ocal-
KaMH, NoJy4yaeMblMH Ha CeTH CTAHUHA H nocTtoB ['mapomercyiow
H 3TaJOHHPOBKH HOBLIX METOLOB CHErOMEpHBIX CheMOK (ramma-
CbEMKH CHEKHOro MOKpoBa mnoxoAusiM npubopoMm, ¢ camoJjera,
CBEMKH CO CNIYTHHKOB);

0) vnpeACHEHnd K HAYay BECCHHEr0 CHErOTaAHHA MAKCHMAalb-
HBIX 38I1aCOB BOILI B CHEXHOM NOKPOBE (BKJIWOYaA BOAY, COAEpHKa-
uiyoci B JelAH0ll KOPKe Ha NouBe W NOJL CHeroM), CTeneHH NoKp.l-
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THA BOJOCOOPOB CHETOM, JeffHoil KOPKOil Ha louBe, 3a1acon soibl
Ha pasAHYHEIX Janamadrax — saemenTax peabeda u suaax yroanu;

B) TNOJYYeHHS MaHHBEIX O Xapakrtepe H JHHAMHKE CHEroHakor-
JICHHSI M CHeroTasHusi, HeoGXOAHMBIX AA5 aHANH3A YCA0BHI (POPMH-
pOBaHHA JEMEHTOBR BOJAHOro Dananca M, IMaBHBIM 00pa3oM, CToKa Ha
pasanuHblx BoAocbopax.

HaGJawonesna 3a CHeXMHBIM TNMOKPOBOM BKJKUYEIOT CTalgdapTHbe
cHeroMepHbie paGoThl, BHINOAHSAIOLINECS HA CTAHUMAX H nocTax ['H-
npoMeTcayOul, CHCTEMaTHUECKHE M SMH30AHYECKHE CIVIOWIHbIE W
AanAwadTHO-MAPLWIPYTHEIE CHErOMEPHbIE CHEMKH, CHCTEMaTHYECKHE
HaGAIofAcHHA 3a HaKONJEHHEM M TafHHeM CHera Ha CHEroMepHelX
yyacTKax (KpajpaTax), H B HEKOTOPHX CAyuasiXx aspoBH3ya/bHble
u aspodoTocheMouHbBe PAGOTH 110 ONPENe/ICHHIO CTENEHN MOKPLITHA
CHEroM M BOpOil (JAyaamu) BomOcGOPOB W jaeMeHTOB Jaugmadra
(noae, nec, opparn H GaJKH). ;

CranfapTHble cHeroMepHbie paGoThl HA CETH CTAHLHH H [O0CTOB
npou3BoAATcs B coorsercTBuu ¢ Hacrasaennamu [58, 59]  BKAIO-
YaloT onpejeneHHe BLICOTH, NJOTHOCTH M 3aMacOB BOJABI B CHEKHOM
MOKPOBE W JeAsiHOl KOPKe Ha MOoYyBe Ha Mapmpyrax LIHHON 2 KM
B noJe (B oTAeabHBIX cayuaax | km); 0,5 kM B Jecy u no 0,5 KM
B oBpaxHo-Gasounoil cetn. Buicota cHera B noJjie n3MepseTcs uepes
20 M, a B aecy uepe3 10 m. Tlpn 3TOM IIOTHOCTL cHera onpeje-
asiercss B 10 Toukax HA NOJeBOM H B D TOYKAX HAa JIECHOM Mapupy-
tax. B osparax u 6ajkax BbCOTa CcHera H3Mmepsercs 4vepes H—
10 M, a NJOTHOCTE cHera He u3Mepserca. CHeroMepHble CHeMKH
B noJae nposoAsrtca obGwuno uepes 10 axeir, a B nepHoA TasHHA
CHera —vuepes 5 JaHeil. B Jecy CHerocbeMKH  BBINOJHAIOTCA
| pas B mecsn, a nocne 20 susapa—1 paa B 10 nneir n uepes
5 nueit — B BeceHHuit nepnoa. B Gankax M oBparax BhICOTA CHera
onpeaeaserca 20 supapa W 20 despans M anee yepes Kaxine
10 nuell 10 HAYANA CHETOTAAHNS.

CraomHbse CHETOMEpPHLIE CHEMKN B SKCHEMHUHSAX NpeiycMaTpH-
BAIOT PABHOMEPHOE H3MEpeHHe CHEMHOro NOKPOBa Ha Beell 1J0-
mann BoaocGopa uam ywactka (naomankn). CbeMKH TPOBOIATCH
Ha BCeX CTOKOBBLIX H BOAHOGAJAHCOBLIX NAOILALAKAX N HEOONLUINX
sofocGopax pasmepom 10—100 km?. IMo cnennanbHbiM nporpaMman
CNJAOIIHLE CHEMKH MOTYT NPOBOAHTLCA Ha BoAocGOpax ¢ NJAoLalbIo
no 20000 kw2 Tlpw 3THX cbeMKax MaplWpyTel NepecekaioT BOJO-
c6op MEKIY ero BOLOpa3flelaMH H PacnoJaralTcs NPHMepHO Ha
OJHHAKGBOM PacCTOSHHH JAPYr OT ApPYTa.

Ha cTokoBbIX njouiajkax B 3aBHCHMOCTH OT HX JVIHHLI Ha3Ha-
yaetcest oT 4 go 10 pasHovianeHHBX APYr OT APYyra CHErOMEpHHIX
aunuil [80). Buicota cHera B 3aBHCHMOCTH OT IIHPHHBL TAOULAMOK
naMepaerca uvepes |—5 M ¢ Takum pacueroM, 4ToObl ONpeeaHTh
HepaBHOMEPHOCTh 3aJIeTaHis CHera B npefenax niaoutaiaxu, Ilaor-
HOCThL CHEra HaMepsieTcs ¢ JABYXKPATHOH NMOBTOPHOCTLIO B 4eThHIpEX
Toukax Ha Maawx (10320 M) n B necATH TOUKax Ha DoAbWINX MJIO-
uaakax (20100 M 1 Goawuie).
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Ha neGoasminx soaocbopax (nmaomaasio no 100 km?*) udcao au-
HHII CNJOIHON CHLEMKH Ha3Havaercs ¢ yyetom (opmbl BolocOopa:
OT Tpex JIHHMI AJA OKpPYrjoro H 10 IECTH — AJsi BLITHHYTOrO.
CymMapHas AJHHA JHHHA NPHHHMAETCA PAaBHOH NPHMEPHO Tpex-
KpaTHON cpeaHell wupuHe sogpocbopa oKpyraoi Gopmbl, nNpH yiLaH-
HeHHoli ¢dopMe — NATHKpaTHOII ero wupHde. Paccrofinne Mexay
TOYKAMH HEMEPEHHIFI BLICOTH H MAOTHOCTH cHera oOBIYHO IIPHHHME—
eTCH ¢ YYeTOM CYMMAaPHON [JIHHBI JHHHI, nepecexalounx sofocbop
(taGa. 6). [ThoTHOCTL cHera B TOYKe Onpeleasiercs ¢ OAHOKPATHOH
NOBTOPHOCTBIO.

Fadauya 6

Mpumepibie PACCTOAHHA MEMAY TOMKAMH H3IMEpeHHR
BRCOTH H MNAOTHOCTH CHETA HA MAPWIPYTAX COAOINHBIX

cwemMok [80]
NS e PACCTONHHE MEMAY TOUKAMH HAMEpeHnf, M
CHeroMe P JHi
HA pofoclope, K DHCOTH CREra MIACTHOCTH CREra
o 0,2 2 20
0,2—0,5 2_5 20—50
0.5—1.0 5—10 50—100
|—5 10 100
5—10 20 200
10—20 20 400
20—50 20 S0
50 (npu cneumans- 20—50 500
HOMl CHeMKe)

B oBpaxuno-Ganounofi cern, nepecekaemoil CHeroMepHbIMH JHHH-
AMH CIJIOWHON CheMKH, PACCTOAHHA MEMAY TOMKAMH H3MepeHH
BBICOTHI CHera yMeHbluaercs B 2 pasa. [Ipu 3TOoM B KHHXKY HaGJ10-
HeHnil 3aNHCLIBACTCH OJHA CPElHfif BBICOTA CHEra M3 JBYX H3Mepe-
Huil, Taxmxe NOCTYNawT MpH NepecedeHHH CHEMMMEPHLIMH JHHHAMH
JECHLIX NOJ0C, ONylleK Jeca, 10por H OKpaHH HaceJeHHBIX NMyHKTOB.
[lnotHocTs cHera Ha Beex STHX 3JeMeHTax Janmmadra uamMepsercs
06A3aTeIbLHO (¢ OMHOKPATHOI NOBTOPHOCTBLIO) .

Cnjomnpie CHErOMEpHBIE CHEMKH Ha MaJjbix BogocGopax (njao-
waneio a0 10 kM*) oObLIMHO NPOBOAATCS OAHH Pa3 B KOHIE KaKJ10ro
MEcAlla, NMepel Hava oM CHETOTAAHHSA, a B NEepHOJ CHeroTasHHA —
OQHH pa3 B 5 AHeil, Ha Gonee KpynHeix BoaocGopax TaKHe CheMKH
NMPOBOAATCH, Kak NpaBHa0, TOJABKO Nepel HAYaJOM BECCHHEro cue-
roTasHud,

Ilo mMepe Hakoniennsi MatepHaJoB 10 cHerosanacaM Ie1eco06-
Pa3HO NPOH3BONHTL CPABHEHHE CPEIHHX CHEr03anacoR Ha OTAeNLHBIX
JAHHHAX H AAA BCero Boaocbopa nasi BRIACHEHHS BO3MOMKHOCTH CO-
Kpaluenus o0beMa CHeroMepHuX HaGAIONeHHN, T. €. COKpalleHus

YHCAA JHHHIl HIH PaspiKeHns TOYEK H3MepeHH{l Ha JHHHAX.

JanamadTHo-MapuwIpyTHEE CHErOMEPHBIE CHeMKH B SKCIeLHLIHX
NPOBOJAATCH C UEBIO:

— HafeJKHOTO ONpeje/eHHA CHEro3anacos Ha OCHOBHLIX SJEMEH
tax Janamadra (noae, Jec, oBpaxHo-GanouHan ceTh), :.1 TAKKE
CpeaHero B3BEUIEHHOrO 3anaca BOAbl B CHETE Hd BofocHope;

— W3yueHHs BJAHAHHS HA BENHYHHY CHEro3anacos pasJnyHbLIX
VCIOBHIL, BRAKOYAR XO3ANCTBEHHYIO NeATENbHOCTL HEI0BCKA.

" JlamHa # uMCAO MApWIPYTOB, 4 TAKKe PACCTOAHHA MExiy TOu-
KaM¥ H3MEPEeHHH ¥ CPOKH NMPOH3BOACTBA HaGaoAeHHil onpenensioTcd
nocTaBJeHHBIMH 3aJauaMH.

HauGonee uyacto JanamadTHO-MapuIpyTHbie CHeroCbeMKH TpPH-
MEHSIOTCSl AJ8 ONMpele/]eHHs cHeroaanacoB Ha BojaocOopax ¢ mao-
manAMu Goabiuux pasmepos, JlaHHa MapupyToB MNpH 3TOM He A0J-
sKHa OblTh MeHbIIeld, 4eM NMpH CTAaHNAPTHLIX CHEroCheMKaX. HanGo-
fee 1enecoo6pasHo HMETh MapiIpyThl cleayioulell AAHHBL B M0ae —
3 KM, B Jecy — | KM H B OBpaxHO-6aM0YHOH CeTH — OT 0,6 no 1 km,
¢ M3MepeHHeM BhICOTH cHera uepes 20 M B noJde, Hepes 10 Mm—
B Jecy M yepes 5 M — B oBparax u Dajakax. [TaoTHOCTH cHera onpe-
feasieTcs ¢ ONHOKPATHOM NOBTOPHOCTBIO B KAKIOH AECATOH TOUKE
HAMepeHHs BLICOTH CHEra, BK/AOYas OBparu H fHaaku. B HexoTOpBIX
cayyasix obmas. AJHHA JaHAWAQTHRIX MapuipyToB MOMKET AO0CTH-
rate 10—30 KM,

Bee MapumpyThl CHEroMepHBIX CBEMOK AO0/MKHB ObiTh 3apaHee
HaHeceHbl Ha KpynHoMacmtabuble KapThl H I11aHbLl MECTHOCTH, HMETD
OPHEHTHPE OTHOCHTENLHO HACEJIEHHLIX NMYHKTOB, 10pOr, XOAMOB, MH-
nporpadHyeckoil ceTH H JeCHHX KOJKOB H 3aKperjeHbl Ha MECT-
HOCTH 3HAaKaMu (BEXH, MOMETKH Ha [epeBbAX H JHHHAX IJEKTpOne-
pesau u npou.). He 3akpenasiorcss Ha MECTHOCTH JHIIb MaplupyThl
GoABINO{l NPOTAXKEHHOCTH, OcOGEHHO NpH CHEelHATbHBIX OAHOPAs0-
BHIX CBEMKaXx.

CHeroMepHble HaGAIONEHHS HA MaplpyTax COJAOIIHLIX H JaHi-
madTHLIX CHEMOK BBINOJHAKTCA 00f3aTEAbHO ABYMA COTPYAHHKAMH
SKCIENHIINH, XOpPOIIO YCBOHBIUHMH HHCTPYKUHIO 10 TeXHHKe Oe3-
ONACHOCTH CHEroMepHuX paGoT H HMEIOUIHMH, COrJacHO 3TON HHCT-
PYKIHH, COOTBETCTBYIOILLHI 3anac HHBEHTAapd, NPONOBOJBCTBHA H
ofexan, B Kasaslil SHMHHA Ce30H PYKOBOJACTBO 3KCNEAHIHH pa3spa-
GaTelBAeT CXeMbl IOCTABKH COTPYIHHKOB HAa MaplpyTel H HX cbopa
nocje BLINOJHEHHS! CHErOChLEMKH, CPelcTBA CHTHAAH3AUHH H (POpPME
OTHAYH pACTOpAMKEeHHIT W NpeaycMaTpHBaer Mepsl N0 CPOYHOMY
cHopy ¢ MAPUIPYTOB YYACTHHKOB CHEroCchLeMOK, HalpHMep, B cayvae
pe3koro y<yIdileHns norofsl. ITH MEpONpHATHA N0OBOAATCA 10 CBe-
JNEeHHA KamJ0ro COTPYAHHKA SKCMeAHIHMH Nepel Ha4YaaoM CHero-
MepHLIX paGoT.

Ilns NoCTARKH COTPYAHHKOB HAa Mapwpyre H ocobeHHO 1A
cGopa HX Moc/jae 3aBeplieHHs ouepelHON CHErOChEMKH HCMOAb3yercd
MECTHHIfI TPaHCHOPT, ABTOMAIIHHL H Be3IeX0Abl SKCMeANnIHH H apeH-
AYIOTCA BepTOJeThl H camojerw. A8 KOHTpPOAA 3a BHINOJHEHHEM
CHErOMepHHIX CHLEeMOK H OKasaHua CPOYHON MNOMOLLH HeoOX0mAHMO
ApPeHA0BaTh HA MEPHOA CHEroChHEMOK BEpPTOJeT H caMoJeT, H HMEeTb
PEe3eDBHVI) MeNVDHVIN TNAIDY AWSWLELY AFTFiIAWAUs FACTEIHITHE,
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HeoOxoaumocte 4eTKoil opraHnsauun NposedeHHs BCEro KOMII-
JACKCAa CHeroMepHulX paloT AHKTYeTcA TeM o6CTOATENLCTBOM, YTO BCE
BHALI CHErOMEPHBIX CBHEMOK MPOBOAATCH OJHOBPEMEHHO Ha Beex
H3yvaeMblX o0beKTax B TeueHwe 2—3 OHed, NpH 3TOM YuacTBYeT
MOYTH BECh HAJHYHLIH NepcoHan 3kcnednuud. Takum obpasom, cHe-
rOMépHble CheMKH ABJAAITCH HanboJiee OTBETCTBEHHBIM BHAOM Of-
HOBPEMEHHO NPOBOAHMLIX paGor Ha GoablION TEPPHTOPHH H ycnex
HX BBLITIOJIHEHHA 3ABHCHT B OCHOBHOM OT CTEHEHH NOArOTOBJEHHOCTH
BCEro cOCTaBa 3KCHeAHUHH K palbotam npH pasiaHuHBIX NOTOAHBIX
VCJAOBHAX.

[lpuBuna npou3BOLCTBA CHErOMepPHLIX CHLEMOK, 3anHceil peiyib-
TaToB Ha0MIOAeHHT H HX oOpaboTKH NOAPOOHO HINOMKEHH B psaje
Hacrasaeunit n Pykosoacrs [58, 59, 77, 88].

HaGalonenna 3a HAKONJCHHEM H TASHHEM CHEra HA CHErOMepHbLIX
yuactkax (Ksalpartax) npoussoasartca no 16—20 nocrosiHHBIM cHe-
roMepHbIM peifkaM B COOTBETCTBHH ¢ METOJHUECKHMH nocoGHAMH
[46, 53, 77]. Peiikn ycranaBansawTca Ha ydactike 20320 m (16 peek)
uan 3010 M (20 peek). PaccroaHne MemAy Kaxaol pefiKoi
MeKay psgamu peexk b M (cMm. puc. 16).

CHeroMepHuie YYacTKH pacnoJaraloTcs Ha POBHOM MecTe, Ha
CKJOHAX Pa3HbiX 3KCMNO3HLHII H B J1eCy H NpeiHa3HavyaloTcd B OCHOB-
HOM 718 OnpejeJeHHA CYTOYHBIX BEAHYHH HHTEHCHBHOCTH CHErota-
AHUA H BOAOOTAAYHM H3 CHEra B BECEHHMI NepHOL H BO BpPeMs 3HM-
Hux orrenenefi. B nepuoa cuerorasuus HaOGAIOACHHA NPOBOAATCH
OMHH pa3 B cyTKH yTpoM (6—8 u),a NpH HHTEHCHBHOM aJlBEKTHBHOM
CHEroTasiHu| — YTPOM H BeYepoM; B 3HMHHI Oe30TTeneJbHbIl ne-
puon—1 pas B 10 aueil.

B cocrae naGaiofeHnil BXOAHT H3MEpPEHHe BLICOTH CHera no pei-
KaM B TJIOTHOCTH CHEXHOIO NOKpOBa H JeIfHoll KOPKH Ha Nouyse
¢ ABYXKpaTHOIl NMOBTOPHOCTbIO B YeThIpEX TOMKAaX, PAcCNoJOMKeHHBIX
N0 YrjiaM CHeroMepHeiX yuacTkos. /[launble 3THX HabaofdeHHil oueHb
sppekTHBHLL L5 pacueTa CYTOYHBIX BEJHYHH BOAOOTAAYM H3 cHera
Ha OOBEKTAX 3KCMENHIHH NYTEM HHTEPNOAALHH CYMMAaPHON YOBLAHK
CHerosanacos (3a 5 cyTOK), onpeaeaseMol no MapumpyTHbIM CHEro-
CbheMKaM.

OaHOBpEMEHHO ¢ NpPOBEJAEHHEM CHEroMepHnlX HaOMONeHHH Ha
YYACTKAX CHEroTasHHWA onpeaensercs BH3yajabHo (B Gaanax) cre-
LeHb MOKPLITOCTH CHEroM BHAHMOII OKPECTHOCTH B noJie H .Jecy, co-
CTOSIHHE CcHera (puXJblil, NAOTHBIA, CYXOl ¢ HACTOM, MNPOTaJHHLI:
HeT, Mano, MHoro). B TouKax H3MepeHHS NJOTHOCTH OTMeuaercd
COCTOAHHE NOBEPXHOCTH MOYBL  (Mep3snas, Tajaf, MNOKpPLITa
BOJLONI ) .

[Tockoasky HaOAWOAeHHA 34 CTENeHbI0 MNOKPHITHA MECTHOCTH
CHEXHBEIM NMOKPOBOM XapaKTepH3vioT JHIb OTAebHbie, HeGoJbluHe
M0 NAOULAAH YYACTKH, TO NPH HCCAeI0BAHHAX YCA0BHH (opMupoBa-
HHA CTOKA BECEHHero noaoBolbfa 4acto OuiBaeT HeoOGXOAHMO olnpe-
AeAATL AHHAMHKY CX0Ja CHera ¢ OTAeJbHBIX BHAOB AaHauwadToB
W KpynHbXx BogocGopos. 310 MomeT ObTh BLINOJHEHO NyTeM aspo-
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BHAVAIBHEX M aspohoToMeTpHYecKHX CLeMOK. OJHOBPEMEHHO J10.1-
JHbl ONPeAeaThCsl CTeneHb NOKPHITHA MOJEH H JeCOB BOLOH (s1y-
#aMi) M pasBHTHe NaBoAOYHOrO CTOKA B nepBHUYHON THApOrpadgi-
geckoll ceTH H B pycaax pek. JIONOJHHTEALHO MOMET ObITL cobpal
MaTepHaJ no 3po3uy 1nous (passuTHE 3POSHOHHEIX GOpo3/L Ha Cellb-
CKOXO3ANCTBEHHBLIX NOASAX B 3aBHCHMOCTH OT MeXaHHYeCKOro cocTasd
nous), O COCTOSIMHH ODPaGOTKH IMOYBBI (3906, 03HMB, “CTEPHH:!. ob
YKJAOHAX MECTHOCTH C ﬂ}npﬂnmcmiem MECT OTJA0MHKEHHH TPOAYKTOB
1yChl BLIHOCA ).
3puﬂ:§:é§;;gpaaﬂﬂ BLINOAHATE 06JeThl Mo OJAHHM H TeM e Mapii-
pyraM. D70 JaeT BO3MOKHOCTb NMPOHIBOAHTD CONOCTABJEHHA B [IpPO-
HCIMeNIHX M3MeHeHHAX 3a NepHO] MEXKAy IOoJeraMi, a Takke
onpeleaaTs pasanuns B GOPMHPOBAHHH NOAOBOALA NAHHOrO roia
[IOLHMH TOZaMH.
; ilﬁ;:::&%?:g nﬁ::-cmm criocobfoM AIBJASETCH aIpoBH3YanbHOE Olpe-
nejeHHe BCeX HHTEPecyOUiHX XapakTepHCTHR. Crenenb JloctoBep-
HOCTH TOJAYYaeMblX Pe3yJbTaToB ONpejejeHHs NpoLeHTa nuxpmu:l
MECTHOCTH CHEroM M BOJOf, INO-BHAHMOMY, HE yCTyNact nanu::ﬂ
a3poGOTOCHHMKOB, TaK KaK OKOHUaTeJLHAS o6paboTKa nﬂ{mﬁnu;f
BLITOIHAETCS OGBLIYHO BH3yaJbHBIM TiyTeM, T. €. M0 3PHTEABHON,
BHEYATACHUIO ONpeleasiercs NPOUEHT NOKPBITHA (CHeroM, B;ggﬂ;
HucTpyMenTanbHoe onpejeneHne ITHx XapaKTepHCTHK NO af::iré g
CHHMKAM KpaiiHe TPYLOEMKO H BpAL JH MOET OXBATHTh B el
gajiiuie NAoMAaLH, 3aHATHE CHErOM, TPOTAAHHAMH C BOIOH Ha l'Im =
Ha puc. 6 npeacraBied CHHMOK C caMoJera, xapamgpﬂa ;‘L;m_
NSTHHCTOE 3ajJeraHie CHEXHOro MnokpoBa Ha IJIOLLALH KM=, -
JOFHUHYIO KapTHHY BHAMT GOpTOBOH pabaoparenb NpH BHtﬂTET 4
neta 200 M. [TockoabKy cMeHa KapTHH MECTHOCTH NPOHCXO1H 5
Guictpo (3 kM nytn 3a | MHUHYTY), TO HaGawoaaTelb ycnena:gT:ﬁm_ |
MaTeJAbHO PACCMOTPETh BCIO MECTHOCTh H CAEAATh CODTBE v
mn?’!;;r?:rfl?é paGoT NOKa3LBaeT, 4TO Hanbonee uenecguﬁpasr::l ::};
HOJHATH A3POBH3YAJbHLIE OlpeleneHns ABYMA Ha nm;z:TE; iz
oJHOBpPEMEHHO (¢ npaBoro W JEBOTO BopTOB cammgm H & r:puu-
JeTa) ¢ MPOM3BOACTBOM 3allHCel pPe3yabTatoB Ha ﬂmﬂennhcuaa-
XPOHHO yepe3 Kamibie O MHH IOJETa. Takum obpa3soM, i‘z AgHina-
jotcs ocpeanennble no 10—15-KHAOMETPOBLIM oTpesKaM ! nI::- gl;:r 2
NaHHBle (B TNPOLEHTaX) O NOKPHLITHH MECTHOCTH CHEroM, uf‘sﬂcem
O COCTOAHHH pAa3BHTHA NaBOAKA B nepsHYHOH H PYCJA0B m;
OnbiThbie HaGaoAaTe n QUKCHPYIOT TaKkKe a3y pasBHTHS naﬂﬂﬂuc-
(mofbeM YPOBHS HAH criajl) 1O KOCBEHHEIM npuaﬁaxam{ﬂruumuf'la‘
ocTapaAeT Boda Ha Oeperax, NOHMAaX ;mciir;. Kpowme ae
OBOM COCTABE M MOJH :
mwﬁlﬂag.:ig;l;fﬂ.s:ﬂ[npal:‘mrn W gesoro GoOpTa) BHAHT BCKO c:myam;{?
B nodoce wupHHOR 2 H 1,5 KM npH nojere COOTBETCTBEHHO HA B
: M. . .
iﬂT%EEEc;la;mrpynnu. KpoMe ABYX HaG/ionaTeICcH, nnn:ﬂfeuT:Ta.;Jl;
IUTHL NHMKeHep rHapoJor (mrypman) AAf NPHBA3KH PE3YJb :
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HabaI0/leHHH K MEeCcTHOCTH M HANpaBJIE€HHA NOJeTa No 3aJdHHOMY

MapIupyTy.

[Tocne saBeplueHHs NoJera no 3-MHHYTHHIM HHTEpBajaM ocpel-
HAIOTCA AaHHble Hab/oleHnii ¢ NpaBoro M Jeporo GOPTOB caMo/eTa.
Ha sty obpaborky o0GuivHO 3aTpauynBaerca He Oosee 2 u pabouero

BpEMEHH.

3a oaun obaer ua camoaetre AH-2 MOXKHO NoOJyunTe CBeJeHHA
no Mapupyry nporskenHoctsio jgo 1000 kM, a na Beproaere
MH-1 —no 700 kM. CneposatenbHo, 3a 10—12 pabGouux vyacos
MOMKHO TOJAYUYHTb [OAHOCThIO oOpaGoTanHble cBefedns no 50—

Puc. 6. IMokpuTocTe MecTHOCTH cHerom Ha 65% B MOMEHT CHeroTasHus.

70 yvactkam naomianbio no 60 kMm%, uTo paBHOCHABHO peayJbTataM
aspodorocsemkn Ha naomann 3000—4000 km?. Ha o6Gpaborky no-
caenHen Gyaer saTpadyeHo MHOrO Mecslles.

[IpenmyuiecTBo aspoBH3YaAbHEIX onpeiejeHuil nepen aspodoro-
ChEMKaMH 3aK/JI0YaeTCH el H B TOM, YTO NOCAeHHE TOUTH He JaloT

BO3MOKHOCTH ONpeleNsTh CTeneHb NOKPLITOCTH MECTHOCTH BOMOM
{ay:kaMH) H dasul pa3BHTHA NaBojKa,

3.5. 'mppoaornueckue HabalOAEeHHA
K stomy Buay HabawaeHHil nNpH BOAHOOAMAHCOBLIX HCCAENO0BA-
HHAX OTHOCHTCH:

— HabAI0fIeHHA 3a YPOBHAMH H H3MepeliHe PAacXoj0B BOJIHI

(cTOKa) Ha peKax, pyuynaX, BPeMEeHHBIX BOLOTOKAX, B KaHaaax H
KOMIEKTOPaX OPOCHTEALHON H OCYIHTEABHON ceTH;

G

— H3MepeHHE CTORA cO CKJOHOB Ha CTOKOBBIX H BoaHoOa aH-

COBBIX NJOIIaAKAX; . )
— paMepeHne ypoBHeil # 00BbEMOB BOABL B osepax, npyaax H BO
MOXpAaHHAHLLAX; ; : a
] E HaGaIONeHHA 3a TeMnepaTypod BOIH, Tmm“ﬂgg_{ﬁﬁﬁﬁrig_
BOJABl — 3TH BHII
qeCKHM COCTABOM H MYTHOCTBLIO o
HMH H, KaK NpaBeaO, BbINOJ
Af0Tes OOBIYHO CONYTCTBYIOLL s
® COOTBETCTBHH € HACTABJEHHSMH, YKasaHHAMH H PYKOBOJICT
CM. CTIIHCOK JHTEpaTyphl). -
; Buifop 00BEKTOB HaGAOAeHHA NPOH3BOAHTCA B cnurnew;::“
c leneBbM HX HAa3HAUEHHEM, OTBEYalolNM npurpaﬁ:&i ‘;ﬁes.::euur&
1 f apHTeJbHO COCTaBJ !
weenenosanui, IlosTomy npeas o oy e
apakTepHCTHK. 3aTeM, HCN y \
nepedyer 0GBHEKTOB H HX X i
Bl MECTHOCTH, ONpeneasior
pomacmitTabHble KapThl H CXEM :
Hoe MecTomnoJoxenHe o0BeKTOB HCCAE0BAHHA H TH.II.[J'DHEST;;I')HHECHH
CTBOPOB M MPOBOAAT MOJEBOE oficnenoBaHne Hﬁeiiﬁk nr:'rm.:ppc.na R
| OMETPH
OGopyaoBaHHe BOAOMEPHBIX H rHAp A5
HX THONaMH, SToMy NperecTBy
H3BOIAHTCH B COOTBETCTBHH C 1
JAYHHCTPYMEHTaAbHAA HIH HHCTPYMEHTaNbHAA CheMKa BHIOpAHH
4ACTKOB.
¥ OcHoBHbIe JAaHHble MO BOJOTOKAM, HA KOTOPBIX npir;gc;::ggg:?
anHCHLIBAIOTCA B CBOJH
opranusaiHs THAPOCTBOPOB, 3 -
{ﬁaﬁ.u 7). Ta6anua oOGLIMHO COCTABIAETCA NOCAE nuneah?;n p:;;rl:g_
- __§ azanoauswoTes no  JAaHH
cunposanns. I'papn 2—6 ]
MHEEUTaﬁHDFI Kaprhbi, rpapp 5—8—10 Ii.HHHEIﬂc:II;: Jﬁ”iﬁﬁeﬂsﬁﬁz.
bl BOAH | H -
opanmf. MakcHManbHble pacxol
ﬂTEﬁ (rpapwt 9 u 10) Mmoryr GuiTh BHEIYMHCJAEHB [0 glﬂa.rmrm:
¢ pacxoaaMi IeACTBYIOUHX CTOKOBGLIX NYHKTOB Ha ni:ﬂﬂll}ep:;;m:l
MeHAyEMBIM B ClIpaBOYHHKA]
cocelHHE PeKax HJH [0 peKo —
H{]EE]]":HGCEI'HHR go1 CCCP» 1 HOpMATHBHBIX YKa3aHHAX [i?l]cggszﬂt
. ; pek. Ha OCHOBaHHH BhLl )
HBIM cXeMaM A5 HeH3yYyeHHBLIX P : ‘
BO3ZMOMKHBEIX 3HAUEHHI MaKCHMaJbHLIX PacxojoB BOJLI npen}eua;_
pusaerca (rpada 11) naunGoaee peHTaGe/bHbI THII runp:}merpu;m
CKOro yerpofictBa (e3foBoit TpoC ¢ YCTOAMH no perynﬁpnn_aum_
BLICOTH TPOCA, THAPOMETPHUECKHI MOCTHK, FHAPOMETPHYECKHI 45
TOK M BOJOCJAHBBE C Pa3jJHYHLIM YrJIOM Bhipesa H pasaHuHLIM HaNo
OM BO[b). ,
; J1A51 CTPOHTELCTBA THAPOMETPHUYECKHX YCTAHOBOK € yueToM BC:;‘:
tpeGoBaHnil NPH CTPOHTEABLHOM NPOEKTHPOBAHHH H HA DEHGIBEHHE
JMOKYMEHTOB N0JeBoro ofc/ael0BaHis H3ArOTOBJAIOTCA CAELYIOL
aGoune YepTeHH. . ‘
- 1) nonepeyHuie npoduan pycaa (ne meHee Tpex) r;a }uam:i
cOOpYAKeHNA JIJIHHOI, cOOTBEeTCTEYIOUle!i TNATHKPATHOH UIHPH
rcaa; | _
Py 9) rHApPOre0JOorHuecKnii MpodiIb HA TOM HKe yuacTKe C 1@,3{;:32-
HBIM ONHCAHHEM MOYBO-TPYHTOB H XapPAKTEPHCTHKAMH TO HA 7 e
HHYECKOMY COCTaBY; CBeleHHH O HAJHUHH NOAPYCAOBLIX BOL;
3) npomoabHbll NpopHAL pycia Ha YHACTKE FHAPOCTBOPA,

55




Auya 7
Tab npoeKTHPYETCA 06OpyLOBAHHE rHApPOCTROPOB

OcHoBnsle panHLie N0 BOAOTOKAM, HA KOTOPBIX Paccuuaiie pacxos|
Mpeofaszuomui | poaW (m/c)s :ﬂm‘-‘fﬂt‘ Tan rUAPOMCTRIRYECKOrD
HHGCT
= Ykaon no Ly pe PacTHTCABHOCTD COCTAR L yeTpofictod
3 MecTonososenne Maowant |raaunery na DORRK, %, OT NoYBO-IPYRTOR 1% 3%
= Pexa mopocopa, GaCTRE naciua N pogocto-
& CTROPA PP ¥ i 11
5 %% pa = § 9 10
2 : 4 5 [
' 3 Gankn Lleannuof :
1. Bacceiln Tun4aK, KOBEIb, I_"_",1_.,r|',r|;||-||-:i| cpe- 38 27 ['nigg::::“'rpuqecmm
T } o = g .
1 | Baaka Lleannnas B | kM pue 49,6 6.6 Leanna 88 % EEJ::E:H;;I:::;E- i
noc. Hoswfi [Mawna 12% I:::"‘;{.‘-."ih'l"r' bl
g Gyt Cynech 4.1 3,1 Jlotox B KOMGHHALRH
- ¢ BOAOCAHBOM
2 | Jlor [TpuycapeGuui | B 500 M o1 verbs 2.17 10,8 Lleansa 6&%
aora Lleanunoro IMawns 32% Gaakn [TaxoTnof
2. Bacceiin Ceavckoxoaniter- | Cyramuku cpex- | 62 4 Gi‘;ﬂﬁiﬂﬁﬂ ;ﬂ?;::}:{ no
3 | Baaka IMaxornas B 740 M Bulme sna- 127 9.0 Leanna 17% BAHUEIS AV e peryaHpoBaHHio BHEOTH
nennn aora lo- TMawnus 83% b Tpoca
Aak-Tepex
. CyraHHKH Jer- 'fLE 0,6 TFE}TMI‘HHH :i?:iﬂrﬂﬂ%a}:ﬂ
= “kne ¢ YyraoM P
6 | Jlor Sluwepuuun B 500 m o yerea 0,70 22,0 [Mawus 100% s
B 40 M HUKe
FpYHTOBON Qoporu

4) kpynHomacmTaGHEIl CXeMaTHYecKHit naan BonocGopa ¢ pac-
TMONOKEHHEM BCeX Yrofmil.

BriGop naunGojee palHOHAJABHOIO THNA THAPOMETPHYECKOTO yCT-
poiictea, oGoOpyAOBaHHA TFHAPOMETPHYECKOrD CTBOpPa M BOJAOMEPHOTrD
7OCTa H OCHALIEHHA €ro CaMOIHCIEM YPOBHH IPOH3BOAATCA B COOT-
BETCTBHH ¢ PEKOMEHAAUMAMH H YKa3aHHAMH, H3JIOKEHHBIMH B Ha-
craprnenuax [54, 60] nag GoablIHX B MalblX pPeK, a TaKXKe B pVKo-
soacreax [68, 72, 80].

[Tpn BuGope THNA HAPOMETPHYECKOrD YCTPOICTBA Npexie BCero
PYKOBOACTBYIOTCH HALEAHOCTHIO ero paGoThl B JaHHBIX KOHKPETHBIX
ycaoBuax, ofecneunsaioleii Hanbojee BLICOKYI0 TOYHOCTh Y4eTa
c1oKa. Jlonwnao GHTh TaKKe NMPEeAyCMOTpPeHO yAoGCTBO 3Kcnayara-
IIHH COOPYKEHH#: OTellIeHHe Ha 3HMHHI NepHoll, pacyHCTKa OT
CHera BOAONOABOAAINLEro H ocofleHHO OTBOMALLEro YYacTKOB pyc.aa,
NpoBeleHHe TAPHPOBOK H npou. Kak npasniao, KanutaabHoO BBINOJ-
HEHHBIE JOPOTOCTOSIIIHE TFHAPOMETPHYECKHEe CcOOpYyXeHHd (Bojo-
CAHBH, JOTKH, MOPOTH-KOHTPOJH, KOHTPOJLHLIE CEYEHHS pycaa) on-
paBibiBaioT ceGf BcaelcTBHe cOKpalllénns paloyero BpeMeHHn W fe-
HEMHBIX CPeACTE, 3aTPAYHBAEMBLIX HA IKCNAYATAUHIO COOPYACHHA
H NOCTH:KEHHS HaJeXHOoro yueta cToka. B nocieiyonieM KanHuTans-
Hbleé COOpYMeHHda Moryt OblThb nepefnaHsl ynNpasieHHAM TFHIAPOMET-
caymOnl 449 fajdbHeRwHX HaGaI0AeHH] 32 CTOKOM,

OoHaKe B IKCHELHIHOHHEX YCIOBHAX uacrto nerecoobpazHo
HCNOAB30BaTh HanGoaee NpocTLE 110 HCMOJHEHHIO THAPOMETPHYCCKNE
COOPYAEHHsA H rHipocTeopsl (pHc. 7, 8).
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Caenyer ocof0 NOAYEPKHYTH HA HeoOXOoAHMOCTh TIPpOBELCHAHA
TAPHPOBOK BCEX THAPOMETPHYECKHX coopy:KeHuil, KaKk Gbl OHH He
OBLIAH TULATEABHO BBITIOJHEHLL.

BriGopy H NpoeKTHPOBaHHIO CTOKOBLIX H BoaAHoOanaHCOBLIX /10~
11a710K 0OBYHO NpelulecTByer NoApoGHas Tonorpaguueckas H rou-
BeHHAad ChbeMKa y4acTKa CKJAOHA MJIOLLANbIo, B 1,6—2 pasa npeBki-
waioueil pasMepsl MPOEKTHPYEMOH TNJAOLLALKH. Maomans cheMKH
2aBHCHT OT pasMepoB BbIOPaHHON NJAOULIANKH, peaneda H YKJAOHOB
ckiaona. Ilpn Hannunu GOJMbIIMX HepPOBHOCTEll H MajablX YKAOHAX
olaibh CheMKH YBEJHUHBaETCH.

[TpoeKTHpYeMbie CTOKOBHIE IJIOUALKH B 3aBHCHMOCTH OT Hx me-
7eBOrO HASHAYEHHS M MECTHBIX YCJOBHH MOTyT HMETh PasMEphl 01
0.0 no 20—25 ra [80]. B ycnoBuAx CYXOro KJAHMata pasMephl
o110k o6uuHo yBeanunsaiores, Tak, B paiioHax CTEnHOro JaHui-
madra ¢ YKAOHAMH CK/IOHOB MeHEe 10%o uenecoobpasHo obopyno-
BaTh TUIOLULAAKH Goabiux pasmepoB (2—25 ra), MpH 3TOM IIOLLAMb
tonorpaduueckoii CheMKH MOMKET JHUb HEMHOTO MPEBLILIATH pas-
Mep MPOeKTHPYEMOii NJOIIaLKH. Kontypbl naoLlajKH cHauajla Bbl-
qepuHBAIOTCA HA IJ1aHe CHEMKH C YMETOM ropHsoHTanei, a aaﬁTem
jaKkpenasiores fa MecTHOCTH. KoanyecTso Maolalok Ha BOIOC npﬁe
onpejeasiercs ycloBHeM OXBaTa OCHOBHBIX nangmadTHEX Yroani,

BANIOMAX Ha (OpMHPOBAHHE CKJIOHOBOTO CTOKA (xapakTepHule
VKJIOHBI CKJOHOB, pasjiHYHE NMO4YB H PACTHTENLHOCTH), 8 Takke OT
3amau HecaeNoBaHML
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Hekycerpennoe cysenne pycaa A0 HIMEPEHHs DPacxoios
BOAL BEpPTYIIKON,

OCHOBHLIE CBEAEHHS O NPOEKTHPYEMBLIX CTOKOBBLIX [JIOULAAKAX
npusoastes B rabaudnoi gopme. ITH AaHHBIE, AONOJHEHHBIE [11a-
HOM Y4aCTKa CTOKOBHIX MOWAAOK (pHc. 9) H peayasTataMu pacue-
TOB MAKCHMA/bHBIX PACXOA0B IIPH CKJOHOBOM CTEKAHHH, SABAHIOTCH
OCHOBHBIM JAOKYMEHTOM A1 000pyAOBaHHA CTOKOBBIX IJ1011a10K.

Pacuer MakcHManbHLIX PAcXOA0B CO CKJAOHOB BBINIOJIHAETCA [0
pacuetHofl cxeme (dopmyne) aAad oueHb MaJLX BOAOCGOPOB, pexo-
MEHIYEMOH B CNPaBOMHHKAX NO BOAHEIM pecypcaM (u.3) m B Pyko-
BOACTBe BoAHOGalaHcoBbIM crauuuam [80]. B nocaeanem npueenena

Puc. 8, Tlopor — KOHTPOAL B KOMOHHAWKN € FHAPOMETPHYECKHM JOTHOM.

Takxe Gopmyna aas pacyera BOAONPONYCKHON cnocoGHOCTH BOJLO-
[OABOJAALLHX K H3MEPHTEJbHOMY YCTPOHCTBY JOTKOB (HX pasmepnl).

O6nem pabor no obOpPYAOBAHHIO CTOKOBLIX IIJIONIALOK BKJAKYAET
B ce0f obopyaoBalHHe BOJAOHIONHPYIOUIHX GOPTHKOB (BajJHKOB) H
HIMEPHTEAbLHLIX YCTPOHCTB.

B cywecrsyomux pykosoactse [80] u ykasauusax [51] noapobuo
onucano obopyloBaHHE CTOKOBLIX H BOJAHOGAJAHCOBLIX NAOULAAOK
MPHMEHHTEABHO K CTallHOHAPHBIM HccaefoBanusaM. B skcneanuunon-
HBIX YCJOBHAX YCTPOHCTBO TaKHX IVIOULANOK He Beerja onpasibl-
BaeTCH SKOHOMHYECKHMH COOOpameHHAMH,

OnpiT KCMEIHUHOHHBIX paboT CBHAETENBCTBYET O TOM, 4TO YCT-
poCTBO CTOKOBBIX IJIOMIAMOK 3HAYHTENLHO YHNPOULAETCs, ecaH Bo-
nopasaeabHble GOPTHKH JeJaTh 3eMJAAHBIMH. ITO NO3BOJASET 3KCHe-
pPHMEHTHPOBATH Ha MAOLWIAAKAX BJAHAHHE HA CKAOHOBGLIA CTOK TeX ar-
poTexHHYecKHX npHemoB B 006paloTKe NOYBEL, KOTOPLIE IPHMEHAIOTCA
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Ha JAHHOM ToJe, He CO3/aBasf TeXHHYECKHX TPYAHOCTell mpH Me-
XaHH3HpoBanHoil oGpabGorTke nousnl. 3eMJAfHble BaJHKH CO37al0TCA
cpasy mocje arpoTexHuyeckoil o6paboTKH NoJs ONaxHBaHHEM 3eMJH
No KOHTYPY NAOMIAAKH ABYXJeMElHHM NAYroM ¢ OTBaJOM B CTO-
poHy naomanaxku, B pepxuell 4acTH IJIOUAJKH CO3/laeTcs BTOPOI
3eMJSAHON BAJHK, OTBOASLIHA BOAY, CTEKawULylD CO CKJAOHa Bhillle
NJAOHIAAKH H npefoxpanaomui, TakuM obpa3oM, OT pasMBBa BO-
nopasjenbHeie GOpTHER (cM. puc. 9).

OnaxuBaHHe ABYXJEMELHLIM [AYTOM KeJaTeabHO NPOH3BOAHTL
¢ YCTAHOBJEHHBIM HA HEM YBEJAHYEHHLIM OTBAJIOM.

! d _5!!" f
2 L “ Paapes rio 1-1
__ud_._,_d-ﬂ-'___ _+_‘_—‘_F-
/?\
P e .
. ! Poapes no 2-2'
e—t—r—1— 7
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]
]

Puc, 9. Ilaan crokoBofi naonianky, NoNepedMHne H NPOACJABHLIE paspesn
BOOOPAINeIbiME H HEI-I'-[I.!]JHTE:.IE-HGFD !FCT]JDfICTB.

[Tonenka Bajaa oOCylUlecTBASETCA JABYMA MNpoXoJaMH arperara
¢ TAKHM pacueroM, uToGHl I/IACT OTBAJHBAJCA BHYTPb INIONLALKH,
[ipHYEM TNPH BTOPOM NpOXoJle TPaKTop [1paBoil ryceHHllel YIIoTHAeT
BaJ Nepel BTOPHYHEIM JOCHIIAHHEM, 9TO crnocolcTByer Goaee Ha-
N HON H30AMALHH CTOKOBHX naouiaiok. Ilocne onaxmuBanug 3emas
Ha oOTBaje YTpaMGoBLIBAETCd M B OTAENAbHBIX MHKPOMOHHMKEHHSX
(MecTa IKKYMYJALHH TaabiXx M J0KAEBBX BOJ) BLICOTA BANHKOB
yveeanuusaercs o 50—60 cM, BMecTo cpellHell BEICOTHI 30 ewm.

KoHcTpykunsi (THN) H3MEPHTEABHOrO YCTPOHCTBA [Asl y4era
CTOKA 3aBHCHT OT pasMepor njowanxu. [as Manslx NJOULANOK
(0,2—1,0 ra) momer GuTL HCNOAL30OBAH MepHBbIT GaKk B KOMOHHALNH
¢ BOAOCJHBOM H CAMONHCUEM YPOBHH, LAl NJAOLIALOK CPeIHHX pas-
mepos (1,5—5 ra) — tpeyroasnsiit (90°) BoaoCAHB ¢ caMOnmHCUEM
H LA naomanok 6oaswux pasmepos (5—10 ra) — KaHaAHIHPOBAH-
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HOE BOJOOTROASALLEE PYCAO € THAPOMETPHYECKHM JIOTKOM H MOCTHKOM
A5 H3MepeHHsl CTOKa MajorabapHTHON THIAPOMETPHYECKOH Bep-
TyimiKoii. KOHCTPYKIHA BO3MOMKHOrO H3IMEPHTEABHOro YCTpOHCTRA
cxemMaTHyeckd nokasana wa punc. 10. Bece mepunle Gakn M HIMepH-
TelbHEE BOAOC/AHBBE JOOMMHB OBITH TUIATEALHO TPOTAPHPOBAHBKI
B COOTBETCTBHH ¢ pexoMengaunama [60, 80].

Ha osepubnix somnoGanancoBux GaccefiHaX, KpOMe YCTpoHCTBa
H3MEPHTENbHBIX TIVHKTOB HA CKJoHaXx Bojgocbopa H Ha BOLOTOKAX,
BllaJalomux B o3epa (nNpyaul, BOAOXPaHHANIILA), 0BOpPYAVIOTCH O3€p-
Hble BOJOMEpPHHE TNOCTH A48 H3MEepeHHds YPOBHA H TeMOepatyphl
Bofinl v Oepera. HucrpymentanbHasi chbeMKa ydacTka nocrta H o6o0-

Puc. 10. ITpocrefimee yCTpoiicTRO 148 HIMEPEHHS PAacX0i0B BOAW ¢ GOJbIINX
CTOKOBHX naoillaiok (Tpeyroabinil BOAOCANE HAa NAOILAJAKE UeTHHHOM).

PYAOBAHHE BOIOMEPHOro [0CTa I1POH3BOJAMTCH B COOTBETCTBHH
¢ Hacrasnennem [61). [loMmumo cheMKH yyacTKa BOAOMEPHOro nocra
NMPOH3BOJHTCH NOJAYHHCTPYMEHTAIbHAA ChEMKA 4allln o3epa (npyna)
H NMpoMepsl ray0OHH, NO3BOAAIOUINE TIOCTPOHTL IIaH o3epa B H3oba-
Tax B macwrabe 1 : 1000 ¢ ormeTKOil HCTOPHYECKOr0 MaAKCHMAJbHOIO
H MHHHMAJLHOTO YPOBHA BoAbl H npoduib AHA 03epa C yKadaHuem
TOJAUIHHBLL O3€PHBIX OTJOMKEeHHN (pHC. 11), a TakxKe MOCTPOHTL KPH-
BYI0 HANOJHEHHS 03epa W HapacTaHua NJoUlalH 3epKana ¢ YBeaH-
yeHHEM "Ir‘pﬂllllﬂ BOILI. a'rii R]JHBI:]E ABAAIOTCA HeoDXOIHMOH }IEPHH*
TEPHCTHKOMN 115 BEIYHC/JAEHHA NPHTOKA BOMEI B O3EP0 H pacxofloBa-
HHSA H3 HEro ee Ha HenapeHHe H (PHALTPALHID Yepe3 AHO, ecaH 03epo
He HMEeeT FPYHTOBOro MHTAHHA,
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H obwemon V.

Pue. 11. Ilaan Geccrounoro o3epa u ero KpHBHe naomaneli soanoro sepkana F
FopraonTasan, COOTHETCTOYIOULHE YPOBRNAM BOSM HA MOMCHT CheMKL

(F} B manskcmEmy

(&) —no CueaRHEAM CTApORNAOE,

3.6. Onpepensenme noapycaoBoro cToka pex

B cBsian ¢ pewennem BonHOGANAHCOBHLIX 331384 HA ECTECTBEH-
HBIX BOAOCGOpax wacTo BO3HHKAET HeOOXOANMOCTb B OLEHKE Mojl-
PYCJIOBOrO CTOKa OCOOEHHO B pafioHax HeAOCTATOUHOTO YBJAAMKHE-
HHH H B MecTaX BEIXOla FOPHEIX pPeK Ha paBHHHY, IJe HCNOJAbL3O-
BaHHE MOAPYCJAOBOrO CTOKA BOIMOMKHO A XO3ANCTBEHHBIX HYHIL.

[Toapycaosoit ctok oGpasyercs 3a cueT ApPeHHPOBAHHA rpyH-
TOBBIX BOJA aJJIOBHAJALHBIMH OTAOMEHHAMH H (PHALTPALHH PeuHbIX
BOA B 5TH oTaoxenns. [log anannem obutero ykaona peusoit ao-
JHHB NPOHCXOZHT ABHAEHHEe BOJAbI, HACHWIULAKUEN peuHble AJII0-
BHAJbHBIE OTJOMHKEHHA.

Bonpocy m3yuenns noapycaoBoro crtoka u  ero HIMEPEHHIO
YACASNA0CH MaJo BHHMaHHA; B JHTeEparype HMewTCHs JHIL OT-
AeJibHBIe CBeleHnda no aawwoMmMy sonpocy [18, 24]. 3to ces3awo,
No-BHAHMOMY, € TeM, 4TO H3MepeHHEe MNOApPYCJA0BOTO CTOKa cyuie-
CTBYHOUHMH criocofamn [B6) BecubMma TpyloeMmkas 3ajaua, a B OT-
JAeJbHLIX CAy4asxX M He paapelinMas,

B nactoaulee BpeMs cyumiecTBYET HECKOJLKO cnocofoB onpee-
JEHHA  CKOPOCTH JABHMKEHHS MNOAPYCJAOBLIX BOL: KOJOPHMETpHye-
CKHH, XHMHYECKHH, 3jekTpoxuMmuueckwil m ap. M3 kpaTtkoro onu-
canns nepeyncienuslX B Cnpasounuke [86] cnocoGos caemyer, urto
A9 ONpejeieHHA CROPOCTH ABHIKEHHA NONIeMHEIX (MNOAPYCJOBEIX)
BOJL HEOOXOAHMO HMeTh IEHTPAJbHBIE — NYCKOBHE # HabJ101aTelb-
HBl¢ CKBaMHHLI C HEKOTOPHIM YAadeHHeM HX JAPYT OT Apyra.

Kak nokasaja npaktHka, NpoH3BOACTBO TaKoro poja ONbiT-
HEIX paboT TpebGyer GOJBLIINX MATEPHAJLHBIX 3aTPAT, MHOIO Bpe-
MEHH H He Bcerpa OwpaeT sddextneuniM. Hepeakn cayuan, korjua
He JOCTHTAlOTCA pe3yabTaThl H TOrja, Korja HeoOXolHMOe KOJi-
4ecTBO HAOJIONATEbHBIX CKBAMHH YABAHBAETCH M YTPaHBAETCH.
B skcneaHUHOHHBLIX YCAOBHAX NOITOMY NPHXOAHTCH obpaulaThen
K GoJee npocTOMy H 3KOHOMHMECKH BHITOIHOMY cnocoby. ITpmuu-
Masi BO BHHManue, 4To B yueOHON H Hay4HOHN JHTEpaType 3STOT
cnoco6 maao nssecten [6], cuntaem uenecooGpasubim Godee nom-
POOHO OCTAHOBHTLCA HA HEM.

[Tpunuunnanvuwie ocHoBbl  NpeanaraeMoro cnocoba  GuiaH
BhicKasannul emte . H. Kouepunnim 1 3aknouaores s CAEMYIOIIeM.
[Monpycaopbie BOAM 10 VCAOBHIO CBOEro 3aJerauus W NUTAHHA 34
CHET JIPEHHPYEMBIX BOJOTOKaMH BOJOHOCHBIX TOPHIOHTOB HAaXO-
AATCH B COCTOAHHH [IBIMKEHHS BAOJR JIOJIHHLL B AJJI0BHAAbHBIX
peunnix ornoxenusx. B awoGofl nponspoibHo BagTOll TOuke npo-
Puad aNMOBHANLHBIX OTAOKEeHHHl NPH HAAMYNHM NOAPYCAOBOTO MO-
ToKa Gyner nabaogaTecs FOPHIOHTAMLHBIL TOK BOAH (puabTpa-
nus). Ecam B Takoil Touke oGopyropath COBEPIIEHHYIO, T. €. N0
BOAOYNOp#, CKBAKHHY C (HIBTPOM, obecnmeuMHBAIOULIM CBOGOLH LI
BONOOOMEH 11O HanpasjgeHH®D NMOTOKA, TO NpeiACTaBAAETCHA BOAIMOK-
HbIM o0ecrieuHTh HIMEpeHHe CKOPOCTH TOKA BOAB B OTHAEJILHO
B3ATOM CKBaXHHE NO CKOPOCTH YMEeHbIIeHHA KROHHCHTpaUHA
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XHMHUecKoro pactsopa B Heil. [lpakTHYecKH 3TO BHINOJAHAETCH CJe-
aviouinm obpasoM.

Ha skcnepHMeHTa/1LHOM Y4YacTKe peKH, rje paHee BBINOJHA-
auck HeoOxoaumbie Gyposble paGoThl no onpefieieHHio npoduad
aJ0I0BHAABHEIX  OTJOMKeuni, pas6upaetcs THAPOTe0JOTHUECKHH
npoitas, KoaHuecTBo ONBITHEIX CKBaKHH (MYHKTOB) B npeaenax
npoias Ha yYacTKe pekn MoxeT Obith o7 2 10 5—8 B 3aBHCHMO-
CTH OT IHHPHHB H JHTOJOTHYECKOrO COCTABA Aa/IOBHAJILHBIX OT-
jgoxenunt. Cepamuasl an8 Halawledns 3a YPOBHEM NOAPYCAOBRIX
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Pue. 12, Creop CEBaMHN 144 W3MEpPeHHA NOAPYCI0BOTrO NOTOKA
B anmoBHaabiux otnomennax p. Capw-Typrai (otron Exu-
JABIH).

[ == QECOK KPYHHOMCPUECTHA ¢ Faaskof; 2 -— CY¥TARHOK ¢ DpHMECHKD
raaski; 4 — yponeHs BORE; 4 — rpaspna  AadOEHATBAEX OTJ0MeHuf,

oA 00OpYAyIOTCH B pycie HAa nepekate H N0 BO3MOMHOCTH HA
HesaTonaseMoM yuactie npodmas. HabGawaenna npoBOAATCA
o6buHO OAMH pa3 B NATb JAHEMH.

B kauectse nmpumepa ua puc. 12 nokaszaH nonepednbiii Npo-
Hab aJJI0BHAMBHEIX OTJ0AMEHHA HA YYacTKe PeKH H pasMelleHHe
ONLITHBIX CKBaxKHH. ONbITHLIE CKBaMXKHHB 45 H3MEPeHHs CcKopo-
CTH MOAPYCJOBOro noToka npolypHBAOTCA N0 BO3MOMKHOCTH B Ipe-
nenax Beeil ToJuULN aJMIOBHAJLHEIX OTJOMEHHR (10 Bojovnopa).
B tex cayuasx, Korga pasdypHBAaHHe COBEplIEHHLIX CKBaXHH 3a-
TPYAHHTENbHO (OrpaHHYeHbl TeXHHYECKHE BOIMOMKHOCTH), JOITY-
cKaerca pasbypHBaHHe HecoBeplleHHHX (He Ha BCo rayGuHy pye-
JOBLIX OTJOMKEHHH) CKBAMHH, ecAH B npepenax npoduas, BCKpH-
BAEMOr0 CKBAMKHHAME, NpOCJexHBaeTca OJHOPOIHOCTh B CTPYKTYpe
OTAOEHHI,
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Tafauya &
PEIYALTATOR NOACBWX ONpeAcAeHnil CKOPOCTH ABMMEHHs noapycaosmx soja. Pexa Capw-Typraih

19—20/1X 1963 r. ¥Yposun Boam wag myaem rpaduxa
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B KayecTBe XHMHUECKOr0o HHAHKATOpa B ONBITAX NMPHMEHHAETCH
Hacwulennsil pactsop xaopuctoro natpua (NaCl), o6wem KoTOpOro
MoMeT coctapaiaTs 1—10 1 B 3aBHCHMOCTH OT KOJHYECTBA XJOpHI-
HEX MOHOB B ECTECTBEHHOM MOTOKE U eMKOCTH CKBaMHHHI B mpeie-
nax ee paGoueit vactu. Ilepex sanyckoM pacTBOpa H3 CKBAKIIHBI
OTJAHBACTCH YacTh BOAB B KoJuHyecTBe, papHoM obbeMy JoaiBae-

MOro XHMHYECKOTo HHAHKAaTopa.
B nasabHeiileM NpoH3BOAMTCA NEpeMelinBaiie pacTsopa B CKBa-
MHHAX yepes Kaxble 4eTBepTb Haca i oT0op npob BoALl OGBEMOM

P e
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Puc. 13, Ipajduk Xona KoHuesTpaump pacrsopa P Bo
spemenn T.

| —p. Tacte (cxe. 1); 2—p. Amn-TacT (cxke. 1); 3 —p. Cun-
Tactii (cKB. 2).

10 M Ha XHMHYECKHA AHAJH3 4Yepe3s onpeje/eHHbLIE NPOMEMKYTKH
BpeMeHH (AHeM — uepe3 2 4, HOYbIO — Hepe3 4 u).

B noXoAHHX VCAOBHAX (Aaxe B NafaTKax) cojepranne XJaopii-
HEX HOHOB B npofax onpeieasieTcsi THTPOBAHHEM C MPHMEHEHIEM
B KauecTBe THTpa JelHHOPMaJbLHOTO pacTBOpa a30THO-cepelpsnoil
coan (AgNO;). IMocae Toro Kak KOHUEHTPALHS COJEBOTO pacTnopa
B CKBa)KHHAX Oy/eT paBHa ecTecTBeHHOH M GJAH3KOH K Hell, ONnuIT
noBTOpsAETCH.

PeayabtaThi HaG10/leHnii 3aNACHBAOTCA N0 opme Taba. 8.

Mo noayueHHbIM JaHHLIM CTPOHTCA TpauK Xojla BO BpPEMEHH
KOHUEHTPALHH PACTBOPA B CKBAXKHHAX Ha JOrapH(MHUECKOH KjieT-
yarke (puc. 13). Ha rpajuxe BHHN npamoannelible yHacThH,
B npefienaX KOTOPHIX JaHHBIE MOryT GhiTh BKJIOYEHBl B pacuet CKO-
pocTedt (HALTPAIHH NOAPYCAOBOrO NOTOKA. YacTH KPHBBIX 32 npeje-
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AaMil 5THX YYacTKOB (Hauaso OMbITa) He MOTYT GbITh HCMO/Ab30BAHLI
A5 nofoOHBIX PacyeToB, TAK KaK pe3Kkoe H3MeHeHHe KOHUEHTpallHH
(paccosienne) pacTBopa B CKBaKHHE B 3TOT MMEPHOJL 06yca0BACHO
raasHpiM o6pasoM, 3a cdeT ocMmoTHueckoro sddexta, BHISBAHHOrO
HagnuieM GOJBIIHX pPasAHuMit B NJIOTHOCTAX pacTBopa B caMmoft
CKBa)KHHe H 3a ee TpeJenaMH.

AB/P
2.8 T

&l

8

f.4 AN .

02

& 10 14 18 EE r il ] 10 T4

Puc. 14, Ipaduk xofa H3MeHeHWil KOHUEHTPAUMA 3a ABYXHaco-
B NPOMEXYTKH BpPEMCHH.

fu 2—n. Capu-Typraft (cxe. 2 m 1); 3—p. Cun-Tactut (ckn. 1); 4 0 &5—
p. Awn-Tacte (cxm. 3 w 2).

Jlas Bmbopa pacueTHOro nepuofa Moxer OHITb HCNOJb3OBaH
npoctoit Bapuaut. Ilo gopme Ta6. 8 B nose BHYHCAAIOTCA OTHOCH-
TeJbHBE H3MEHeHHs KOHUEHTpPalHMH B CKBaMKHHAX 3a JBYX4YacoBble

AP
HHTEPBaJALl MeXly H3MepeHHAMH 5o rne AP=P;— P, (P,— KOH-
2

WEeHTpALNA B HAuaje JBYX4acoBOro HHTepsaia, P»— T0 Xe, B KOHUE
ero). B xauectBe pacueTHoro swibHpaerca nepuoa (oOLIYHO B KOHHE

AP
GNLIT4), BEMIOYAIONUIHA B ce6a paBHEeE Mexay coboii sHaUCHH: =
2

sa AByxXuacopble HHTepBaasl (puc. 14).
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Pacuer ckopoctn (puaAbTpaUMH PEKOMEHAYCTCA NPOH3IBOAHTL 10

dopmyne . H. Kouepuua
V=D jn 1t (12)

Py

rie V—ckopocts (uasTpaunn, mfeytku; D — 1naMeTp CKBaKHHEL,

M; {— NpoJOJKHTENbHOCTL OnbiTa; P 0 P — KOHIEHTpaNHA pacr-

BOpa COJH B Hauaje H KOHUE NPHHATOrD PacYeTHOro nepHoja.
Pacxoasl nofpyciaoBelX BOJ BLIYHCASIOTCS [0 (popmyae

g= thl'.[‘"'lT:‘f:"i‘_"E_—ﬁfa‘]‘ ax
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Pie. 15. T'paukrn cBA3M cooTBeTCTBEHHMX YypoBHEN

noapycnossix i u pesnwx H (a) sox m pacxona nog-
PYCIOBRIX BOL ¢ W HX Yposua h (6).

B OTAeNbHBIX CKBAMHHAX; [, fa, [n— NOmMAann pUALTPAIHE MemIY
CKBAMHHAMH.

[loscuer nOApYcAOBOTO CTOKA MPOH3BOAHTCH 110 3aBHCHMOCTI
pacxoia noJApycJaoBBX BOJA OT HX ypoBHA (puc. 15 6). B esaan ¢ tem
YTO HaGJIONeHHs 33 YPOBHSAMH B HaOJIONATENbHBIX CKBAMKHHAX
OGBIYHO MPOBOAATCA OTHOCHTEJNBLHO peiko (neToM uyepes 5—10 aueil,
3HMOH OJHH pa3 B Mecsll), AAA BOCCTAHOBJEHHA NPONYCKOB B Ha-
Gmojennax crpoutes rpaduk CBA3H COOTBETCTBEHHBLIX YpPOBHEH NO-
BEPXHOCTHBIX H MOAPYCAOBWX Boa (pue. 15 a).

Ha oGeaenosannnix pekax Kycranaitckoft o6aactn [4] noapyc.Jo-
BOH CTOK cOCTaBHJ HeGOJBINOMN NMPOLEHT OT PYCJI0BOrO CTOKA 34 rojl.
Tax, na pekax Tactul, Amntactsl on cocrasasn seero 0,01%, a ua
pekax Capui-Typrait u Kapa-Typrait coorsercrenno 0,02 n 0,059,
DTOT BHJ PEYHOro CTOKA MPOHCXOAHT B TeueHHe BCEro roxa H He-
CMOTpsA Ha HeDOJBIIYIO A0JI0 ero B O6IIEM PYCJaOBOM CTOKe obcJe-
JOBAHHBLIX PeK, B 3aCYUTHBYIO YACTh MOMKET CAVKHTL HaJeHHLIM
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HCTOYHHKOM NH1beBOro BofocHaOmenns. Hasectno, uto Ha yyacTKax
OTAENbHEX pPeK NoApYCa0BON CTOK MoxeTr focturate 10—I15% ro-
JNOBOTO,

3.7. HaGawpenuns 3a ucnapenuem

CymMmapHoe ncnapense Hceqaeayercs B obGLieM KOMIJIEKCe H3yue-
HHA BolHOro GajiaHca peuHbIX H 03epHBIX GaccefiHoB, MecTHHX Gec-
CTOUHBIX NOHHMKEHHH, CelbCKOXO3ANCTBeHHBIX NOJeld OpomaeMbX M
ocyliaeMblx Yrojufi H 3aKJ04aercd B onpeiesieHHH HcnapeHHa 3a
oML, O Ce30HAaM rojla, 3a BereTallHOHHbIIl MepHoA H no asam pas-
BHTHSL pacTeHuil.

Heeselopanns BKIIOYAIOT ONpeeeHHe CaMofl BeJHYHHLI HCna-
PEHHST M HM3yYeHHEe KOMIJeKca o6yC/J0BJHBAIOIIHX €ro FHApOMeTeo-
POJIOTHYECKHX H arpo-, MOYMBEHHO-, PACTHTENAbHHX (aKTOpOB.

Habaionenns 3a HcnapeHHeM ¢ CVIOH TPOH3BOASITCS BECOBEIM
MetonoM. CylmIHOCTE METOLA COCTOMT B TOM, UTO HCMAapeHHe Mexmy
cpoKaMH HaOJOfeHHA BBIYHCJAAETCH MO YpaBHeHHoo Boaxoro Oa-
JlaHca: N0 H3MeHeHHI0 Beca INOYBEHHO-TPYHTOBOTO MOHOJIHTA 38
MEepHOJ MeXJly B3BelIHBAHHEM ero, KOJHYECTBY BHIMABIIHX OCajl-
KOB 3a 3TOT NEPHOJA H CJOK0 BOALI, TNPOCOYHBIIENCH 4YepPe3 MOHO-
AT, MOoHOMHT B3BelIMBaeTCA HA MEeXaHHYECKHX HJAH THpaBiHue-
CKHX Becax.

Hdas wabnofenuil 3a cyMMapHLIM HCNAPEHHEM ¢ CYIIH MpHMe-
HAIOTCS cJelyiolHe CTAHLAPTHEIE NPHOOPLL:

— Becosble nousenable Henaputenn ['TH-500-50 u FTH-500-100
(maomwaaes monoanta 500 cm?, rayGuuna 50 u 100 cm);

— THApaBJHYeCKHe TNOYBeHHbLIe HCMapHTeaH (naollajb MOHO-
anuta 2000 cm?, ray6una 80 u 150 cm);

— BaBemHBaembule JuauMerpul tHna I'P-80 (nmaomanes MoHOMH-
toB no 2000 cm? ray6uHa MoHoaHTOBR Gea mommoxor 100, 150,
200 n 250 cmMm);

— OGonorunie ucnaputesn [TH-B-1000 (ngowane 1000 cm?
ray6una 50 cm).

ITonpoGuble cBefleHHA O NepeuHCAeHHBIX CTaAHAAPTHEIX npubo-
pax, npasujax paGoTel ¢ HHMH H aHaJH3e HabJal0enHii HMeoTcH
B pyKoBoacTBax H ykasanuax [51, 62, 74, 80], a taxme B aurepa-
Type [49, 68, 69, 87, 93, 94]. B s10il Ke aHTEpaType NpHBOAATCA
CBEJIeHHS M O HEeCTAHAAPTHBIX BECOBBIX HCOAPHTENAX H JH3HMET-
pax pasHbX KOHCTPYKILHA. '

Becopble HCnapHTeNH NO3BOJAAIOT ONPENeNATbh HCNAPEHHe 3a
nextany H GoJjee AJNHTeALHOE BpeMsi. IHAapaBaHuecKHil NMOYBEHHBI
HCIapHTeNb [aeT BO3MOMKHOCTb H3MepATh MNOJYCYTOYHBIE BeJH-
YHHBI HCMapeHns.

JInsuMeTps TNpHMEHAIOTCA 751 H3MepeHHs HCmapenus, pac-
X0ja IPYHTOBHIX BOJL B 30HY a3pauMy M NONOJHEHHS 3THX BOJ 3a
cyer HHQUALTPAUHH B NYHKTAaX, Ijle CpPefHAd 3a BereTalHOHHLIR
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nepuof rayGHHa 3ajeranHs TPYHTOBHIX BOJ He NpeBHllliaer 5 M.
JIHauMerpw HMewT HaHOOJABIIEE NMPHMEHeHHe NpPH H3YYEHHH BOJ-
Horo GaJaHca NMOYBEHHO-TPYHTOBOH TOJIUIH HA OpOlIaeMblX H OCy-
laeMblX Y4acTKax.

BojsoTHBIE HCMAPHTEAH HCNOAL3YIOTCH A5 H3IMepeHHa Hcnape-
HuaA ¢ Gojotr H 3abojodeHHbBIX 3emenn [62].

Hcnapurean I'TH-500-50 wucnoawmayiorcs oO6bYHO B paHoHax
H3OGLITOYHOrO YBJAMHEHHA, a TakikKe a5 VYBAAKHEHHBX NOYB
B pafOHaX HEeJNOCTATOYHOrO YBJAAMHEHHA H NPHMEHSIOTCA A4
onpefeneHHs HCNapeHHs C NouBbl 0e3 pacTHTeNbHOro NOKpPOBa M
C pACTHTeNbHOCTbIO ¢ Herayb6okuMm (mo 20—25 cM) nNpPOHHKHOBE-
HHEeM KopHeBOl cHctembl. Jlast 3epHOBHIX KyJAbTYp HeoOXOAHMO
npuMenats ucnaputenn ['TH-500-100. Bo Becex cayuaax npeano-
ytenne caeayer otaasate Hcnaputenam [H-500-100 necmoTtpa
Ha OGoablyw TpyloeMKocTs pabot ¢ HHMH. Maccsl MOHOJHTOB
aTHX Henaputeaeid 80—90 kr H ans B3BemwHBanudg HX TpebyioTca
ClnenHaJbHEeIe NOOABEMHHEH.

Cheayver oTMeTHThb, 4TO TNPH H3Y4YeHHH BJaaroo6MeHa B 30HE
aspauu, oco0eHHo NpH HerayGOKOM 3ajeraniH VPOBHA TPYHTO-
BolX BoA (Menee 1,5 M), a TakKe AnA H3MepeHHA HCmapeHus c Ta-
KHX CeJbCKOXO3ANCTBEHHBIX KYJAbLTYP, KaK Kaprodeaws, KyKypy3a
H apyrue, ucnaputean tina I'T'HM-500 wenpuroaust u B 3THX cay-
yaaxX HeoOXOAHMO MHCNOJb30BATH JHIHMETPhI.

HaGawaedusa 3a HcnapeHHeM ¢ CYILIH OpPraHH3yioTcs Ha no-
CTOAHHBIX H BPeMEeHHBIX NOYBEHHOHCHAPHTEJALHHX TmJaomaakax. Ha
NOCTOAHHOH NJouanke obf3aTeabHo AoJKeH ObIThH Y4acToK C Jy-
roeofi (UeAHHHON) NOBepPXHOCTLIO, HCNapeHHe ¢ KoTopoil o6GWYHO
NPHHAMAIOT 34 3TaJOH NPH CPABHEHHH C HCNapeHHeM ¢ APYrHX no-
pepxnocteii n yrogwid. Ha ayropom yvactke pacnoaaraipTtca M
BOJIHLIE HEI]E[]JE[T{'.']]I.

[Tpn puiGope yyacTKa AJ8 OpraHHsaiuHH HaGJgOaeHHil 0O6BIYHO
PYKOBOJACTBYIOTCH CJAEAYIOLLHM,

|. [lynkr naGaofenuft 3a ncenapenHeM pBeiOHpaeTcs ¢ TakHM
pacuetoM, u4ToOB OH Obl1 XapakTepHbiM JJf JaHHOro pafiona
B OTHOLIEHHH NMOYBHL, pesbeda H pacTHTENLHOCTH.

2. Yuactok aad HaGMIOAEeHHA A0JKeH ObiTh POBHBIM C YKJO-
HOM, OJH3KHM K YKJOHY OKpymaioued mectHoctH (puc. 16).

3. Ha yuwacrke naGaioaeHnii npH HaJAHYHH NOALEMHOrO YCTpOii-
ctBa (puc. 17) BHueasiorca JABe niaomaiku pasmepom 400 u
100 m%: nmepBas — AJ19 ycTAHOBKH NpHGOpOB, BTOpas — AJsi B3ATHA
nouseHHslXx MoHoaHTOB. Ha yuactke Ge3 cneunaJbHOro nogbeM-
HOTO YcTpoHcTBa pasmep kKamjaod mnaowankn 100 m? Obe nao-
MAAKH A0JAXHE OBITE PacnoJoMeHbl pAIOM H HA OJHOM THMAE MOYB.
Crenens OIHOPONHOCTH NOYBEHHOrD NMOKPOBA ONpeleJsieTcd NyTeM
OTKpuITHA Wwypdos raybunon go 1,0 M wau nyrem otGopa npob
MOYBLI MOYBEHHBLIM OYPOM C MOCAEAYIOUIHM ONpefeJeHHeM MeXaHu-
4ecKoro coctasa nouso-rpyHtoB. [locaennee npunuMmaerca no Bu-
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Puc. 16. OGimufi BHL NOYBEHHOHCNAPHTEALHON N CHEroMepHON naomafoK (Hcna-
purean 'I'H-500 » nocrosnube cueroMepHuie peilxn).

Puc. 17. [Noavemuoe yerpoiicrso ana pasemunanns nenaputenedt 'IH-500.
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PekoMEHAALMN N0 BHIYANLHOMY ONpeLeIeHHI0

PassosianocTit NOYBO-rpyRTOS
Mo MEXAHNYECKOMY COCTany

Omymenite 0P PACTHPARKN

Bua » ayny

Canuuerse (randa)

CyranuscToie (CYTAHHOK
TR#EALI)

[Mecqano-CYTAHHHCTHIC
(cyranHok cpexuni
W JNeTKHA)

Cynecyanue (cynecs)

Toukuit oaHOpOAHEI NO-
pOLOK

OauopodHLfl NOPOLIOK
¢ OTACALHLIMH 9ACTH-
mami mecka !

[Tecyannie YacTHUM, CBA-
JAHHEE OJHOPOLHBIM
nopollKoM

Chalocpazanusie necya-

OnHopoidHas Macca rau-
HHCTHIX HacTHll

Cpean npeolaaaaomnux
FAHHHCTHX YacTHIL ACHO
BHAHM NecYaHele YacTH-
I

FAnHHCTLIE YacTHIE ne-
peMEllatiLl ¢ NecKoM

[MpeobnagaoT neclanbie

HEE YaCTHILK HACTHULI, FMHHACTHE

YACTHIL Maao

Otaeibibe nNecyanse
JepHa

CocTONT MOYTH HCKAKYH-
TENEHO H3 MECUAHKX
sepen. Hecaaaannuie
necHanLle sepna

Hapaay ¢ rAMHHCTHMH H TecHYaHHMH WYacTHIAMH
B H300HAHH COMEpMKAaTCA YACTHIL MOYBO-TPYHTOB
pazmepom Goabme 3 mm (rpaBnfi, xpaul, uwebenb,
raabKd, BaJYHH) I

[Mecaanue (necok)

KaMeuneTnie

I JIéccopHaibie CYTANNACTHE MOYBO-TPYHTHL HA OWLYNL NPH PACTHPEHHH cOBep

ayajsHLEIM HAOGIIOfCHHAM, TMOAb3YfAch wWKanoi (raba. 9), anbo mo
AaHHLIM JaGopaTopHblX HCCEAoBaHHIL

B paabHefiniem Ha NJomlajKe AJ5 B3ATHA NOYBEHHBIX MOHOJH-
TOB TPOH3BOJAMTCA NOApPoOHOE HCC/e10BaHHE TMOYBH C Onpenese-
HHEM ee arporHApOJOTHUECKHX XAPAKTepHCTHK (YAeaLHOro M
06HLEMHOIO BECOB; HaUMeHbIled, KanuaagpHoil B NOJHOR Bjaaroem-
KOCTH: BJAAMHOCTH 3aBANAHHA; MAKCHMAaJbHOH THIPOCKONHYHOCTH.
JTH onpefeeHHs TPOH3BOAATCH B COOTBETCTBHH ¢ PyKosoicTsoM
[75].

HauGonee oTpeTcTBEeHHBIMH MOMEHTaMH paboTel ¢ HCnapuTe-
aamu TTH-500 sipasiercs 3apajika HX MOHOJHTAMH H B3BEINHBAHHE,
[Tepen KaxaeM B3BelIHBAHHEM HeoOXOAHMO NpOBEpAThH BECHL.
[pn B3BelIHBAHHH MOHOJHTHl HCnapuTejed H Bechl caeiyer 3a-
muuaTe ot serpa. C 370l 1eabl0 YCTP3HBAIOT PasnHYHOIO BHAA
BETPOBbIE 3alUTHI, COCTOSLHE H3 IHTOB H KOxyXxos. HamGosce
HajleHON SAUHTOH CAYMHT KOT/JOBaH HJH majnaTka, rje pasme-
matorcea secwl (puc. 18), onHAaKO HCNOAL3OBAHHE NAJATKH HCKJIO-
Y4eT BOIMOMKHOCTb NPHMEHEHHA NMONBEMHBLIX YCTPORCTS.

Ha6moaenusa 3a HenapeHHeM C CyIUH HaYHHAIOTCA cpasy mnocje
cXofa cHera pecHo#t (mpm Mep3noff NMoOYBe) H 3aKaHYHBAKOTCA
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MEXAHHYECKOrO COCTARA NMOYBO-TPYHTOR

CocTonRNe MOSBo-TP YHTON

CYXNX

BAREHEX

Mpu ckaTidsannd o cAabo
BAMGKHOM COCTORHNN

Ouens TBepaLe, olpasyoT
KOMKOBATYIO NALIHIO
[laothme, [lamna KoMKo-
BATAA, HO KOMbA MEHEe
CBA3AHE], YeM B TJAHHH-

CTHIX FPYHT2X
Heognoponnufi naoTHo-
cTH; obpasyioT Henpoy-
HBE KOMESA
CeulXaloTes B HenpouHbe
KOMKH, C MOBEPXHOCTH

Ouenb BRAKK, NAACTHYHN,
CHABHO MAMKYTCH
[MaaeTnans

Caalbo naacTHHHL

HenaacTrHas

Hawt aanuusfl weyp

JLaunHOrO IHYpa He Aal0T

Iuyp KawT oMéHb npot-
Hulll (KpOUWHTCA)

LUH}"J HE CHATHIBACTCH

Crinyune

HGTDFHI nerko cobu-
pacTcH MNecox :

O6pasyioT HUAKYO TEKY- PaccunatwTes
YYD MACCY SMecoK-

NAHBYH»

B aapHCHMOCTH OT KOJHYECTBA H COCTapa BXOAANIHNX B HHX fGoaee TOHKHX 3Je-

MEHTOB MOTYT GWTh FAHHHCTLIMH, CYNECUAHHMH H NECYaHbIMH

MEHHO ONHOPOAHE W BMECTO NecHaHbix YacTHI B HRX NpeobAafalT NLHAEBATHE

€ yCTaHOBJEHHEM MOpo30B ocenbio. HMenaputeau, npeanasnaves-
Hele Aaa unabaofesnii B paHHufi BecenHuilt nepuoja, ne pasps-
MAKOTCH NO3AHEH OCEeHbIO H HX MOHOJHTH OCTABJAAKT B THe3Aax
Ha BCKO 3HMY.

KoanuecTBO HCNAPHTENbHHX TNJOMIAJOK H HCnapHTened Ha
HHX, pasMellleHHe NJOHa0K Ha o0OBEKTaX 3aBHCHT OT 3ajgay M-
caenosanuil. Ilorpemnocts H3MepenHs CyMMapHOTo HCNapeHH#
nenapureaamn TH-500 cocrasaser 10%.

Hue npuBOAATCA OTAeJbHEIE peKoMenjaunn no pabore ¢ mc-
naputeasmu 'TH-500 B c10XKHBIX YCAOBHAX,

B panunii BeceHHHH TepHOJ HCHNApHTEJH He NepesapaKaloTcs
710 MPOCEIXAHHA NAXOTHOTO rOpH3oHTa mousbl. B nocaexywouinit ne-
pHOJ Beretaunn mepesapsaaka ncnaputeaeii ['TH-500-50 nponaso-
auTes vyepes Kamawe 10—15 aweir, a 'TH-500-100 — uepes mecaul.
B ocennnii nepHoj YBJaKHeHHS MO4YB, KOrJa CyMMapHble BeJH-
yHHLE OcafkoB (3a JAeKajy, Mecfll) NpeBbILAT BEJAHYHHB Hcna-
peHHsi, MOHOJHTH HCTapurteseii MOTYT He mnepesapamaTbes.

[lpn nabGalofeHnax Ha JHMaHaX HCNapuTeJbHBE IIOULALKH
¢ ucnapureasmu I'TH-500-50 n I'TH-500-100 nepnoanvecku nepe-
MeniaioT no Mepe obchixanna aumana. Ilepemeulenne uenapurenen
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H, raasHbiM o0pasoM, NJAOLLAAKH /5 Nepe3apaikH NOUYBEHHHIX MO-
HOJHTOB NPOH3BOAHTCA C MOMEHTa YCTAHOBJEHHH BJAKHOCTH
B MOJYMETPOBOM CJIO€ MOYBLI HHMKE BJAMHOCTH, COOTBETCTRYIOULEH
HAHMeH:Iel Baaroemkocti. Jlaa storo B npufpexuoll 30He Ha
pasJHUYHOM YyAaJeHHH oT ype3a BoAub otOHpawTca TpH npolbl
nouskl no rayvbénuwe (B npegenax MerTpopolt TOMUM) H onpene-
AAETCH BAANKHOCTE B npouedtax. B nyukre orGopa npof, Ganxkaii-
KM OT ype3a BOJABI, Tle BJaMHOCTh TNOYBLI BbiIe HJAH paBHAa
BJAAMHOCTH, COOTBETCTBYIOUEH HaHMeHbIUel BJAATOeMKOCTH, NMPOH3-
BOAHTCA 3apsijlKka MOHOJHTOB H YCTAHOBKa HCnapHTenaei. JHaue-
HHAl BJAMHOCTI, COOTBETCTBYIOUIHE HAHMEHbLIEH BJATOEMKOCTH
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Puc. 18. Ilpocreiimee yKpuTHEe OT CHALHOrO BETpa AAs B3IBEWNBAHNA WCOApH-
Teaeit 'TH-500-50.

AAf pasJHYHON KaTeropHH TPYHTOB MO MeXaHHYECKOMY COCTaBy,
npHBefeHsl HHXKe B 1. 3.9,

Iasi  opolwaeMbix 3eMesh BeCOBLE [MOYBEHHLIE HCHAPHTENH
tuna [TH-500 nenpumennMbl, Tak Kak 3jlech NOYTH NOBCIOAY Ha-
Galofaercss HernyGokoe 3ajeraHue rpyHTOBHIX BOA, a Henapaiomas
naomane (500 cm?) aBaAfeTca HeLOCTATOMHON [OJ8 HOPMAJLHOID
NPOH3PACTAHHA KOJOCOBHX KYJbTYP.

PeayabTaTel HCNLITaHUA PasaHyHbLIX THNOB HenapHTeed, Bl-
noJaHeHHBX B [957—1960 rr. wa opomaemux 3emasax Pocrosckoi

obaactn n Cepeproro Kaskasa, nokKasaJl, 410 ONTHMAaJdbHBIMH
pasmepamn Auidproed  auidige B HCHEPHTEIHRX A48 Opoluae-

MBIX 3eMejb #BAfOTCA: Aas mapa— 500 cM?, Aan  KOJOCOBLIX
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KyabTyp — 750—1000 cm?, aas nponamHBIX M OBOHIHBIX KYJb-
Typ — 2000—3000 cm®. Boicora mcnapureseil ans napa jgoctaTousa
50 cM, Aast CeNbCKOXOSANCTBEHHBIX KYJABLTYD OHA ONpelensieTcs ray-
GHHONl NPOHHKHOBEHHA KOPHEBOH CHCTEMBl H COCTABASET MJAA KOJO-
coeix 100 cM, a aaa nponamHeX M OBOUIHBIX B cpefHem 120—
150 cm. Henapurenn Goabliux pasMepoB HAa NOJHBHEX 3eMJIfX
3ANONHAIOTCH MMOYBO-TPYHTAMH C HapylleHHOli CTPYKTVpoil B no-
pslke, COOTBETCTBYIOLEM JIHTOJIOTHH TOYBO-TPYHTOB B eCTeCTBeH-

_.L[_¢
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Purc. 19, Tlpunuunuansnan cxema ycrpofictea ananmerpa [87]

! — rueago ARIHMeTpa; 2 — kopnyc JAH3HMeTpa; I — noAnon; 4 — of-
i T HALTP; & — cOCAMNNTeALEMA WAANr:; & — npRGop ABTOMATH-
HECKOrO AOoAHEA POk

HBIX YC/AOBHAX. PHC BhICAXKHBAETCA B HCOADHTENAX CeMEHaAMH HJH
caxKeHlaMH,

Kak ykaawBajoch Bblllle, NpuMeHeHHe JH3IHMETPOB MO3BOJACT
H3Yy4aTk Bech BOJHBIH 0ajaHC NOYBEHHO-TPYHTOBON TOJAUIH MNpH
HeraybokoM (A0 5 M) 3ajeraHHH rpyHTOBWX BoA. Bee JH3nMerpH
MOXHO pasie/HTL Ha [ABe OCHOBHLi¢ IPyInbLl: B3BelIHBAaeMble H He-
B3pelnBaeMble. [locaeanne nanGoJsiee NpocTel MO KOHCTPYKUMH, HO
HE MNMO3BOAAKOT ONPEAETsSTh HCTADAHWA 33 KONOTHUS WHTANRI TR
BpeMeHH (aekaja, Mecsill), TAK KAK OCTAETCA HeH3BECTHBHIM H3Me-
HEHHE 3anacoB BJAArH B NOYBO-TPYHTAX 30HLI a3pailui.,
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Ha pue. 19 nokasana mpHHUMNHAAbHAA CXeMa NMPOCTeHMIeH JH-
3HMETPHUYECKOll YCTAHOBKH C YCTPOHCTBOM AJS MOMLEPHKAHHA TO-
CTOSIHHOTO YPOBHS TPYHTOBHIX BOA B Mouoante. Takoh JH3HMETD
npencrasaser coboil Bojonenponnuaembiii G6ak, 3apuiThil B 3eMJIO
A0 BepxHefl ee KPOMKH M 3aNOJHEHHGLIl HCCJelyeMbIM TpPYHTOM.
Kpaiine KeaatebHO 3apsKaTh JH3HMETPH MOHOAHTAMH C HeHa-
pymeHHOf (ecTecTBeHHOl) JIHTOJOTHYECKOI CTPYKTYPOil MOYBO-
FPYHTOB, OAHAKO TaKas 3apAllka MOHOJHTOB BeCbMa TpylocMKa H
MPOH3BOANTCA C MOMOUIBI0 ABTOKPAHOB (A4S MOHOJHTOB KpPYNHBIX
PasMepoB) HJH PYYHHIX MOABEMHHKOB, OGOPYAOBAHHLIX Ta/bio HAH
neGenkoil. HaMepHTe AbHLIM YCTPONCTBOM JH3HMETpPA CJAYMHT KOM-
neHcalHOHHBIl GAUOK, ABTOMATHUECKH TOAAEPHAHBAKILHA 3alaH-
Hplil ypOBeHb FPYHTOBBIX BOA B MOHOJHTE TPYHTA. [Tpu pacxone
FPYHTOBHIX BOJA B 30HY aspauun 3T0T npHOGOp (6avok) noausaer
BOLY B JH3HMeTp, a npn cOGpoce n36LITOYHEX BOA (HHpHALTPA-
IHST) PerHcTpHpYeT KOAHYeCTBO BOAGL, NPOCOYHBIICHCA 10 YPOBHS
FPYHTOBLIX BOJL.

HekoTopbie KOHCTPYKLHH JH3HMETPOB MPeAycMaTpHBAlOT B3BE-
HIHBAHHE MOHOJHTOB NpPH OTCOEAHHEHHOM (HAa MNepHOA B3BellHBa-
HHS1) KOMMEHcAlMoHHOM Oauke, 4TO BHOCHT JONOAHATEIbHBIE MO-
rPeIIHOCTH B Pe3yabTaThl JH3HMETPHUECKHX HecaeaoBanuit. B me-
KOTOPbIX HEeB3BELIMBAEMBIX JH3HMETPAX H3MEeHEeHHe 3amacoB nou-
BEHHOINl BJArH ONpeieifercsi ¢ NOMOULbI0 PasJHYHBIX BAAroMepos,
B TOM YHCJE H HEHTPOHHBIX.

B mactosinlee BpeMsi B NPaKTHKY H3yueHHs Hcnapenns u Oa-
JaHcA TOYBEHHO-TPYHTOBHIX BOJ IIHPOKO BHEAPAKTCA B3BellHBae-
Mble JH3iMerpel. OaHa H3 ONBITHRIX JH3HMETPHUYECKHX YCTAHOBOK
CO B3BELUMBAEMBIMH JHauMeTpaMu Onlia co3jlaHa Ha OpollaeMblX
semanx 8 Poctosckonn ob6aactd B 1957 r. TloapoGuoe onucaunune ee,
a Takke peayabTaThl HaGaofenuit npusenenst B paGote [92].
B 1965—1966 rr. paspaforana ycoBepuIeHCTBOBAHHAN KOHCTPYK-
nua pasemnsaemoro ansumerpa [P-80 (puc. 20). JInsumerp pa-
GOTaeT ¢ MOCTOAHHLIM YPOBHEM TPYHTOBOH BOJAL B MOHOJHTE, NOA-
AepHHBAEMBLIM € NOMOULbI0  BOJOPEry/aHpYIOLEro YCTpORCTBA
(6auka) kapGropatopHoro THna. JIM3uMeTp COCTOMT H3 Tpex oc-
HOBHBIX YacTefl: MOYBEHHOrO MOHOJAHTA C NMOAAOHOM, THe3Aa I/
Hero 1 BOJOperyJaHpyiouiero ycrpofictsa, B3BeLIHBAEMOro BMecTe
¢ MoHoquTOM JHanMerpa. OTAeNbHLIM Y3/10M JIH3HMETpa ABJAETCH
cHCTeMa ero BIpelnBannf (Beckl, nogbemuoe ycrpoiictso). Ha-
GoJiee MPOCTBIM NMOALEMHBIM YCTPOHCTBOM B YCJOBHAX 3SKCNEAHUHH
ABASETCA ABTOKpaH rpysonoabeMuocthio go 3000 kr. B nocaen-

Hee BpeMd CTaqal HCNOAB30OBATHCH KOZJOBHIE KpaHb Ha peabcax.
nojpo3aUlHe JH3HMETPBl K BECaM. ,ﬂ.‘:lﬂ B3BEIIHBAHHA JAH3IHMETPOB

TpebyioTca rayGoKHe KOTJ0BaHLI, HeoOGXOAHMHE ANA 3alUHTLL JH-
FHMETPOB OT BeTpa B MOMEHT HX B3BelIHBAHHA.

Juaumerpst I'P-80 aaior nanGoJiee HafeMHbLIE pPe3yabTaThl TPH
MaccoBuX HabaoAeHHAX, B HaCTHOCTH B YCJOBHAX 3SKCNEIHIIHH.
[MoapoGuoe onucanne nx npusoantca B kuure C. H. Xapuenxo
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[93] u B ykasauuax [51], a npuMeps HCNONL3IOBAHHA JAH3HMETpHUE-
cKux Habmwonennfi AaA H3ayveHusa sojxoro OaaaHca CYXONOJAbHBIX
H opomaeMuiXx noJefi B pabGorax [39, 94). Tam e npawtca peko-

Pue. 20. 3apsanka E-E-Hul[ OBOTO MOHOJAMTA JIH3HMETpa
-80,

MeHJalUHH N0 BHOGODY MECT 108 VCTAMOBKY JHINMETIOS HON HC-
NOJbLIOBAHHH HX B PasnHUYHLIX LEnfX.

Henapenne ¢ BoAHOfi NMOBEPXHOCTH H3YyuaeTCH B SKCNEeIHIHOH-
HBIX YCJOBHAX 45 ONpeielieHHs ero ¢ BOAOEMOB H OpPOCHTEJNbHLIX
KaHaJoB, a TaKiKe 149 OUEHKH BO3IMOMHON (H3INUECKON BeJHYHHH
HCTIAPEHHA B JAaHHBIX KJIHMATHYECKHX YCIOBHAX. ITY NOCJIENHION
BEJHYHHY HCNApeHHs HHOTAA NPHHHMAIOT B KayecTBe STaJOHa —
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Mephl CpaBHEHHA € HCNapenueM BJAarH ¢ JApYyrHx MNOB2pXHO-
CTeH.

HabGmonenus 3a nenapesHHeM ¢ BOAHOH NOBEPXHOCTH B 3IKCne-
JHUHAX OpraHu3yloTcs oOBIMHO B NOJHOM COOTBETCTBHH € JeicCT-
BYIOWHMH PYKOBOACTBAMM H HacraBienuamu [56, 61, 80]. Ochos-
HeiM  npuGopom cayxuT  Hcnapomep [TH-3000 (naomaneio
3000 cm?), B KOMNJIEKT KOTOpPOro BXOAMT [goxiemep, GlopeTka,
MepHas TpyGKa H JoxaeMepHblit crakad. B saBHcumocTH OT 3a-
Aa4 HCCJACLOBAHHA 3TOT HCNapHTeJb YCTAHABJAHBAeTCA Ha CyXo-
AoJiax NpH MEeTeopoJOrHYecKHX naowaaxkax, sBOAHIH BOJAOCMOB H
Ha caMHX BOJOeMaX — Ha naoty. B HekoTopslXx cayyasx sTH He-
NAPHTEH HCNOJAL3YIOT Sl H3YYEHHS HCNAPEeHHS € Y4acTKOB BO-
JIOEMOB, 3aHATHIX BOJAHON PacTHTEJbHOCThIO.

HaGaonenusa 3a #HcnapeHHeM CHEra nNpoH3BOAATCH HA CHEro-
HCNapHTeAbHLIX MJOMAaAKaX pasmepom He menee 1010 m, pacno-
JIOMKEHHLIX HAa POBHOM OTKpbiTOM Mecte. [Ipw maamuuwn Ha Bogo-
cbope seca HJAM JECHHIX NOJOC HeoOGXOAHMO pacnoJjaraTts A0NOJ-
HHTEJbHEIE CHEroHCOapHTeJbHbLle NJAOUIAAKH B  3allHUIeHHBIX
MECTaX: Ha NoJsHe, NMoj NoJOroM Jeca, Ha Pas3sIHYHOM PAacCTOAHHH
OT JecHHX nogaoc H 1. n. Ha HcnapuTensHHX naoulankax Takxe
BeAYTCA HabJIOJIeHHA 32 CKOPOCTBLIO BeTpa, TeMnepaTtypoil Boaayxa
Ha BbicOTe 2 M, TEMIEPATYpPOA NOBEPXHOCTH BOABLI HJH cHera (TeM-
MepaTypa NOBEPXHOCTH CHEra H3MepfAeTcs M0 3aTEHEHHOMY 1l He-
3aTEHEHHOMY OT NPAMOA H pacceAHHON COJIHEuHOH paaHauni Tep-
MOMeTpam).

Henapureabhble naomaakn KeaatenbHO pacnogaratb BOJH3N
MeTeoCTaHUNH, 4YToOL HE NPOBOANTL .JIONOJHHTENLHO BCEro KOMI-
Jekca MmeTeoHalJa0AeHN, HEOOXOAHMBIX A aHaAH3a H H3VueHHA
HCnapenHs co cHera. Ecan KAHMATHUECKHE YCJAOBHS CPaBHHTEIRHO
MAaJ0 MEeHHIOTCA B npejesax HiywaeMmoro pafona, nabaiofenns 3a
HCnapeHnem cHera o6BYHO NPOBOAATCS B OJHOM NYKTe.

HaGaonenus, sanuce u oGpaGoTka AaHubX HaGaiopennii npo-
H3BOAHTCA B NOJHOM COOTBETCTBHH € pyKomoacTsoMm [T4].

3.8. Hayuenune Konaencauuu armocdeproi paaru
B MNOYBO-rPyHTaX

M3 pasanunbiXx cnocofoB H3MepeHHsi KouaeHcaunn atmocdep-
HOR Baard HanGoJiee COBEPINEHHLIM ABJAETCA H3MEPEHHEe NMpH no-
MOLLH  JH3HMETPOB, 3apSXKEHHBIX MOHOJHTAMH [OYBO-IPYHTOB,
BHYTPH KOTOPHX HCKYCCTBEHHO nojiaepixHBaeTcs YPOBEHbB TPYHTO-
BHIX BOJ HAa pasJHYHOH T/ayGHHE OT noeepxHocTH nouswl. [lpn Tta-
KO KOHCTPYKLHH JH3HMETPOB MNPeicTaBJfAeTcs BO3IMOMHBIM M3-
MEPHTb BEJHUYHHY KOHJEHCALHOHHON BJAArd, cnocoGHYIO Npoco-
YHTLCHA CKBO3b TOJULY NOYBO-rPyHTa B MOHOJHTE H AOCTHYL YPOBHA
FPYHTOBBLIX BOJ.

H3 onura paGor skcnemnnun 'TH B necuambix mMaccusax Gac-
ceiina p. Typras (pafion neckop TycyMm) B nepuoan HIOJAb—
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okTaAGpy 1962 r. u Mafi—centabpp 1963 r. BHACHHAOCHL, 4TO NO-
AoOHble JH3HMETph JeHCTBHTE/NLHO NO3BOJSIOT OUEHHTh BeJHUYHHY
NpocauUHBAHHA KOHAEHCAUHOHHOA BJAar"H B NECKe Ha pas3jJHuYHYIO
rayOHHY NpH yCJ0BHH, 4TO:

4) BHICOTA BEPTHKAJLHBIX CTEHOK KOXyXa JH3HMeTpa He
NMpeBLIUAET BHICOTY KANWIJAAPHOrO NOAHATHA BJArn B NEcYaHoM
MOHOJIUTE HajJ YPOBHEM TFPYHTOBBIX BOJ B eCTECTBEHHBLIX YC/0-
BHAX;

6) KOMKYX, B KOTOPHIi NOMEUIAeTCHs MOHOJHT, MeTaJJaHuecKHi,
TOHKOCTeHHBIH, 0e3 TenJOH30AAUHOHHOrO NOKPHITHA, HO € THApO-
H3oJAAUHel IUBOB (cMoaa, OGHTYM);

B) €cTh npHcnocoG/ieHne JJaf ABTOMATHYECKOro J0AHBA H
CAHBA BOABI HA OTMETKE HCKYCCTBEHHO CO3JaHHOTO YPOBHS TIpPYH-
TOBHX BOJ, NO3BOJAWOICe H3IMEPHTEL NpocayHBaHHe KOHJAEHCAallHOH-
HOIl BJarH H OTTOK BJard H3 TPYHTOBLIX BOJ B 30HY aspaiii;

r) HaOG/MONeHHA BeAyTCi B NEPHOALI C OTCYTCTBHEM aTtmocdep-
HBIX O©OCaJKOB;

A1) napaanenbHo ¢ HaGg0OdeHHeM MO JH3HMETPY NPOH3BOJATCH
HaOmoaeHnss 3a  aTMOCEpPHBIMH  OCafKaMH MO  OcagKoMepy
Tperpakosa n poxiaemepam naomaaesio 500 cm?, 3a TemnepaTtypoil
NoYBbl Mo TepMoMerpaM CaBHHOBA H BLITAMHOMY Ha PasHBIX TJy-
GuHax, a TaKiKe 3a BJaHOCTBIO BO3lyXa Ha BeicoTe 2 M.

B cOOTBETCTBHH € NpeabABAAEMbIMH TPeBOBAHHAMH K JH3HMET-
PHYECKHM YCTAHOBKAM [l H3IMEepeHHs KOH/JEHCalHOHHON BJarH
MOMKHO B KauecTBe oOpasua peKOMEHI0BaTb JH3HMETPH, KOTOpLIe
NpHMeHA HChE B neckax TycyMm B nepHoj SKCMeAHUHOHHBIX HCecae-
nosaunit I'TH (puc. 21). Ilousennwii mowoautr I, nomeurenuwiii
B METAJIHYECKHH BOPOHKOOOpasHBIl KOMyX 2, BKanolBaercd B mne-
COK. BHyTpH MoOHOMMTA ¢ mOMOUIbIO BHIXOAAUlEll B KOTJIOBAH
TPpyGK 4 nojjiepKHBAETCA NOCTOAHHLI YPOBeHb TPYHTOBEIX BOJA
3. Besikoe H3MeHeHHE ero BHI3bIBaeT PaBHOE H3IMEHeHHe VPOBHSA
BOJbl B COODLLAOIEMCH C MOHOJHTOM INPHEMHOM H3MEpHTEALHOM
cocyne 5. Ilpn H30GuiTKe BOAL B MOHOJHTE NOCAEAHAS CAHBAETCH
H3 NPHEMHOrN0 H3MEpPHTEJLHOID cocyaa mo TpyOKe B moAcTaBJeH-
Hblil MepHbIl uuaHuAp 8. B cayyae norJouleHHs MOHOJHTOM BOHI
H3 NPHEMHOr0 H3MEPHTEJLHOTO COCYAAa HENOCTATOK BOCMNOJHAETCA
COOTBETCTBYIOIIHM KOJHYECTBOM BOJALI H3 BepxHero uuaHHapa 6,
JUIAl STOrD CJAYIKHT Kpan 7. Jlasa npefoxpaHeHHs OT 3acopeHHs
TpyGKH 4 HMeeTcs ceTuaThil GuALTP 9.

Huamerp merannnueckoii Bopoukn 1000 MM, naomans 0,785 w2
BEICOTa UHJAHHApHUecKon wactH 400 MM, kKonHueckod — 200 mm.
EMKOCTs npHeMHOro H3MepHTeJAbHOro cocyla (umannapa) 2 4.
HAuametp TpyGKH, COCAHHSIOMHA 3TOT COCYL ¢ BOPOHKOM, 25 M,
fauna 2,5 m. Hamepureabhsiit cocyl npotapupoBan.

Ha ocHoBannn npuHuHna coobualompxcs COCYIOB BCHAKOE
H3IMEHEHHe YpPOBHA  OTHOCHTEJLHO e€ro 3ajaHHoro pabGouero
MOJOKEeHHs (PUKCHPOBAJIOCH C TOYHOCTBLIO J0 | MM 10 M3MepHTeaDb-
HOH Koa0e ¢ aeneHHAMH,
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[Mpennaraempiit  cnocoG H3IMEpeHHs VPOBHA FPYHTOBLIX BOJ
B Jausumerpe TpeOyer cobmojenis o0043aTeNbHOTO yCaA0BHA: HE
MeHee 4 pa3a B CYTKH BecTH HaOJio/leHHd 3a YpPOBHEM BOJIH, TpH-
yeM OAHH CpPOK fAoeH OblTb HA3HauyeH B Hachl nocjae 3axoaa
COJHIA, BTOPOH — 10 BOCXOAa.

.
AR AR

Puc. 21. Cxema JAHINMETPHYECKON YCTAHOBKH [JA MIMEPEHHA KOWAEH-
CAUNN BOAHLX NMapoB B necke (pa3pe3).

Haisamiifs Y3108 YCTAMOBKN JAAHW nmo TeKCTY KHHIME.

Jlaunoe npucnocobaeHne A H3MepeHHA YPOBHA ABIAETCA
NPHMHTHBHGLIM, HO MOMKeT OuIThb PEKOMEHJOBaHO B MpakTHke nofoG-
HBIX HCC/eN0BAHNI, i HeT BO3MOXHOCTH NPHMEHHTb NpHCnoco-
JIeHHe N0 ABTOMATHYECKOMY IOJHBY M CJAHBY BOJALI B CHCTEME OT-
HocuTeabHo pabouero (3afannoro) ypomhs. B 3TOM CMBICAE
yA0GHO npumensTs ausnmerpu ['P-80 Bricotoil 1 u 1,5 M, obecne-
YHBAIOlULHE ABTOMATHUECKHII HOJMB M perncrpauuio cansa. Oanako
Ha6MI0AEHHs JOMMKHE NPOBOAHTECA He Menee 2 pas B CYTKH.

PeayabTaThl Habaofennii nokasanu, uto B 1963 r. cymmapuas
BeNNUNHA KOHAEHCAIUHH NapoB BO3AyXa Ha necuaHom Gapxane
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cocTapuaa OkoaMo 30 MM, a B TOHHXKEHHH Mexay OapxasaMmu —
94 MM, wan coorsercteenno 41 u 33% cymmbl atmocdepHBIX ocan-
KOB 3a mnepHoj Habawoaedui.

[Tpuxoj BA4arH HA 3€pKajo TPYHTOBBIX BOJ 3a CUET KOHJeHCa-
UHH NMapoB BO3AyXa B TOJIlE MeCKa MOULHOCTBIO 00 H 1,5 M co-
cTaBua cootBerctenno 14 H 16% cymmm ocaakos B 1962 r. u 12
n 55% cymmu ocaakos B 1963 r. Bonee noapobubie csejleHis
0 BeJHUHHAX KOHJEHCALHH Ha ONBITHOM YyuacTke meckn Tycym
(Kycranaiickass o6aactb) TnpH-

n P

Beflensl B paGorax [4, 5). :.é" 47 )
Beanuuny cymMMaphoft Kou- [ e=J
JleHCAllHH BOAAHBIX NMApOB M3 aT- -

Mocithepsl B paszjJHUHLIX TMOYBO-
FPYHTAX BO3MOMKHO M3MEpPHTbL M
npH  NOMONIM  CYUIECTBYIOWNX ¢
NOYBEHHBX  HCMapuTeaei pas-
auunonn  koucrpykunu (I'TH- [/
500-50, [T'H-500-100, TITTH-35 |
W ap.), ecaH BunoauaTts Bage- &k
muBanie 2 pasa B cyTKM Ha Be- |/
cax, mo3BoAfiomHX BaBemusate U

|

I

. 8
L]
_—10
-
MOHOMHTH ¢ TouHOCTBIO + 10 T, /
YTO  COOTBETCTBYET o
kongencaunn 0,2 Mm. £ i
BennunHa KOHJEHCAUHOHHOI P
BJAATH ¢ NMOMONLBIO AAHHBIX OpH- By
’

BEJHYHHE

Gopop MomeT OblTh H3IMepeHa
eMEeCYyTOYHO N0 YBeJHUeHHIO
Beca MOHOJMHTOB 3a BpeMa OT
3axoja /0 BOCXDJa COJHUA MpH
VCAOBHH OTCYTCTBHA B 3TOT ne-
puoa  aTtMocdepHHEIX OCAJKOB.
Jaa TakHx NepHOIoR BeJHYHHY
npocaunBaioileiica vepes MOHO-

| ] i
0 o 0.2 K mu

Pre, 22, 3apHCHMOCTE  KOHJASHCALHH
napos Bo3iyxa B caoe necka 05 m ot
AMOANTYAB  Koaebanuil  TeMnepaTyps
nosepxnocTi necka (f—f7) u BAAK-
HOCTH BO3LyXa € IIf Teuggfawpu
po3nyxa ua 19 4, pasuoft 20°C,

JHT Baari B BOAOCGOPHOM COCYAe cjeayeT npuGaBHTb K BECY MO-

HOJHTA.

OnsoBpeMennble HAOM0EHHA 33 TEMNEpPaTypoil H BAAKHOCTHIO
BO3/yXa, a TAKikKe 33 TeMnepaTypoil MouBLI HA PasHBIX rayGunax
HeoGXOAHME A5 HAXOMIeHHS 3aBHCHMOCTH BeqHYHHBI KOHIEHCA-
UM B MNouBe NapoB arMoc(epHoii BJAarH OT ONPELEAAIOUIHX e

(hakTOpOB:

K=f(tw—*t, & t), (14)

rne K — KOHAeHcAauusi napop BO3Ayxa B caoe necka, MM; (fio—
{;) — aMmnanTyaa KoneGaHuit TeMmnepaTtypbl MOBEPXHOCTH TMECKd,
g — BNa)KHOCTL Bosayxa B 19 u, m6; fx— TeMnepatypa BO3AyXa

B 19 4, °C.

G 3ak. M 425
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3aBHCHMOCTh YKA3AHHOTO BHAA MOJYyYeHa Mo MaTepHanam
Habaonenuil B neckax TycyMm AJs pasHoro AHanasoHa TeMnepaTyp
Bo3ayxa Ha 19 u (ot 15 mo 35°C). Ha puc. 22 B KauecTBe npH-
MEpa mNOKasaHa 3aBHCHMOCTb A TeMmnepartypul Boaayxa 20°C.

[TonoGubie saBHCHMOCTH NO3BOJAAKT NPHOAHKEHHO OLEHHTH
ANA  KOHKDPETHLIX paiOoHOB BeJHUYHHY BO3MOMKHON KOHAeHCAIHH
BJIATH 3a pa’3juvHbie TOALl MO IaHHLIM O TeMIepaType H BJAAMK-
HOCTIT BO3/IyXa H TEMNepaType NOBEpPXHOCTH TOYBH.

3.9. Habawonenusn 3a BrarosanacaM noYBo-rpyHToB
H onpeneseHHe HX BOAHO-DHIHYECKHX CBONCTB

Ilousenno-rpynToBan ToOJIIA sABASETCHs CpPeoil, npeoGpa3syio-
el BuMafaone arMocdepHble 0CAaAKH Ha NOBepXHOCTHHI H
NOA3EMHBIH CTOK H HCnapeHHe. B 3aBHcHMOCTH OT CBONCTB NMOYBO-
FPYHTOB, HX COCTOSIHHS H BpPeMeHH rojfla MeHSl0T A COOTHOLIeHHS
MEeXI1y BeNMHYHHAMH TOBEPXHOCTHOTO H  MNOJA3EMHOrO CTOKA,
4 TaKXKe MeXIy BeJHYHHAMH CTOKa H Hcnapenns. Ilostomy npm
BOIHOOAMaHCOBEIX HCCAENOBAHHAX [JAaBHOE BHHMAHHE H OCHOBHBIE
006beMbl paboT OTBOAATCA OOBIYHO H3VYEHHIO JHHAMHKH BJarosa-
MacoB B TMOYBO-IPYHTAaX.

3anaun BoanHOGANaHCOBEIX MCCIENOBAHHI, A CAEAOBATENLHO,
n o0beMBbl paboT ¢ NOYBAMH MOrYT ObITh COBEPHICHHO Pa3JH4YHBIMH,
HO coctaB paGoT GyIeT OCTaBATLCA MOYTH OJAHHAKOBLIM IJAf BCEX
IKCneaunIuil.

B cocras pabor m nHaG.aiofleHnil BXOAAT noJeskle paGoTsl MO
oTbopy 00pasuoB MOYBO-TPYHTOB € Pas3HbX TAyGHH, OonpejieseHHIO
HX BJaMHOCTH, BBIYHCJEHHIO 3anacoB BOALl B HHX, 4 TAKiKe noJje-
Bule H JAabopatopuble paGoThl no onpeneqeHHI0 BOJAHBIX CBONCTB
H (H3HYECKHX XapaAKTEPHCTHK NOYBO-TPYHTOB.

Bee paGotet B sKkemegHuMAXx N0 H3YYEHHIO NOYBO-TPYHTOB
MOMHO pasbuTL Ha:

— CHCTEMAaTHYeCKHe, CBA3aHHbIE ¢ H3yYeHHeM BOJHOIO peKHMa
i GafiaHca MoOYBO-TPYHTOB Ha BHIGPAHHHIX 0OLEKTaX, BKAOYAH BO-
AocGOpLl IOTOB H pek;

— 3MH30IHYeCKHe, CBA3AHHBIE C TMpOBEeJleHHEM MapUIpyTHHX
CbEMOK BJAMHOCTH nouys Ha GOJBIIHX nJaomagax u pogocbopax,
d TaK#e NpH 3apfAllke H paspalke NOYBEHHO-TPYHTOBHIX MOHOJIH-
TOB HcnapuTeael U JHIHMETpPOB;

— OJHOpa3oBble, NpeiHasHauyeHHble [JA ONpefeJeHHs BOLHO-
(PH3HUECKHX CBONCTB H XapaKTePHCTHK NMOYBO-TPYHTOB.

Bonpocul oprasHzaums, npoH3BOACTBA H 006paboTKH MaTepHa-
J0B HAGJIIOEHN 3a BJAXKHOCTBIO H BJIAro3anacaMu B MOYBO-TPYH-
TaX Ha CTauNOHApPHEIX ODBEKTAX pacCMOTPEHH B psle HacTabJje-
HHH, PYKOBOACTB M yKasauwuil [43, 51, 57, 73, 75, 80]. Huxke pac-
CMaTPHBAIOTCA JHIIb Te BOMPOCH, KOTOpLie HeoGXONHMO 3HATL H

YYHTHBATE NPH BHINOJAHEHHH 3SKCNeAHUHOHHBIX BOAHOOAJAHCOBLIX
HCCAed0BaHHMIL.
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OcHOBHBIM BONPOCOM OPTraHH3alui  HCCAeJOBAHHH  ABJAAETCH

onpefeneHiie MecTONOJOXKEHHA H KOJIHYECTBAa TOUCK HabMOACHHH
33 BAAMKHOCTLIO TNOUBO-TPYHTOB ¢ HeoOXOAHMOH TOYHOCTLIO. 3JroT

BOMPOC PellaeTcs Ha OCHOBAHHH Pe3yJbTATOB CLEMOK BJAaMHOCTH.

CheMKa BJaKHOCTH — MepONpHATHE pa30BOro Xapakrepa, Kak
i OnpejejeHHe arporHjpOJOTHYECKHX CBONCTB NOYBBL, H NPOH3BO-
ANTCH pa3 B HECKOJABKO JeT, eC]H YCJIOBHS YBJaMKHEHHOCTH BO-
mocBopa octalorcs HemamenHwmiMu (pue. 23). Besikoe namenenne
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Puc. 23. OtGop npo6 nouss ¢ nomoumbio Gypa AM-26.

sTHX ycaosuit (BuipyOKa neca man obgaeceHHe, pacnaiika 3eMeb,
OpoulIeHHe H T. .) BLI3EIBAeT HeoOHXOAMMOCThL NMPOH3BOACTBA HOBOH
cbeMKH. CheMKa BJAAKHOCTH NpoBOAHTCA B Hanbogee Cyxod mne-
pHoa roaa, T. e. Korja Habaonaercsa HanGoJbluas H3MEHUHBOCTDH
BJArO3anacoB mNO MNJOUAAH H3yuaemoro oObekta (Bomocbopa).

Uneao CKBaMHH A48 CbEeMKH YCTaHaBJAHBaeTCA NO MNPH3HaARY
caomuocTH JanamadTa sopocGopa. B KauecTBe KPHTEpPHA CJOMK-
HoctH sanamadra BopochGopa NMpHHHMAaeTcs cpelHee KBajpatuue-
CKOe OTKJOHEeHHe ¢ 3amaca BJard B MOYBO-TPYHTE: 4eM pasHoob-
pa3Hee 3TH ycJoBHSA, TeM Goable o H Ha0GOPOT.

Cpeanee KpajpaTHYECKOE OTKJOHEHHe DaBHO KODHIO KBajapart-
HOMY H3 CYMMB KBaJpaTOB OTKJOHEHHH BJaro3anacoB B MNpHHSA-
TOoM caoe nouso-rpyHToB (1, 2, 3 M M T. 1) B KaMIOM NyHKTE —
ckpaxkune W; or cpeaHero apH{pMeTHYecKOro 3Ha4YeHHsA BJaarosa-

nacos u3 Bcex nyHkros W
gusyy/ Bk WF, (15)

fl
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rje n—uHCA0 NYHKTOB (CKBAXKHH) A H3MEPEHHHA BJIAr03anacon
Ha BonocGope (oO6wexkte). CpenHee KBajapaTHYecKoe OTKJOHEHHEe
ABASETCA IMOKa3aTejleM CTelleHH HepaBHOMEpPHOCTH pacnpejee-
HHA BJAT0O3anacos no naowann obbexra.

OpHenTHPOBOYHLIE 3HAYEHHS © 3anacoB BJaryd A48 MeTpoOBOro
€108 NOYBLI Ha BoaocGOpax pas/MHYHON CJAOMHOCTH TAKOBHI:

a) somocbop npoctoii: peabed, MouBa M PACTHTENLHOCTL OJHO-
ob6pa3nsl Ha Bceil TeppHTOPHH (pAaBHHHA, CYIJIHHHCTHIT uYepHO3eM,
crens); o=10=15 mum;

6) BomocGop  CAOMHBIN:
OTAE/bHLIE €r0 YacTH OTAHYA-
I0OTCHA HAM No  penabedy, HIH
NMoYBe, HJAH PacCTHTENLHOCTH
(Hanpumep, CKJOHLI NOJOrHe
H KpyThle, CYTJAHHHCTBIA 4ep-
HO3€M, TOAA MOA CeNbCKOXO-
IAACTREHHEIMI KYJLTYpaMi H
HeJAHHOH, MECTaMH Jec W Ky-
cTapHHK);, o=230--50 mm;

B) BojocOOp O4MEHbL CJOM-
HBElfl, B PAasHbLIX €ro 4acrax
He OJHHaKOBHW peaved, noy-
Ba H pacTHTeJbLHOCTL (nepe-
CeYCHHBIH peabed, MoYBEl OT
FMIHHHCTBRIX 10 MecYaHhiX,
Jec, KYCTAPHHK, nojas, Le-
JAHHA, BHITOH); o=~60-90 MM,

YUncao crBamnu n, Heob-
XOOUMOE A [OJYYeHHA
cpenHero BJjarosanaca B Mer-
poBOM CjI0€ MOYBLl C MOrpe-
Hoctelo 15 mM, obecneyel-
Hoit B 80% cayuaes, nas Bo-
Puc. 24. Pacnpenenenne cksaxun (wyp- J0OCOOpPOB  paszNHYHOMN CI0MK-
¢oB) Ha BonocGOpe nO NPUHUMNY MeXaHW-  HOCTH COCTaBJAseT: 5—7 s
weckoro (a) u Tummveckoro (6) orGopon. npocroro BopocGopa, 10—20

{ — cTenb—Ueanna; 2 — nauen: § — aec. A CAoMKHOro u 30—60 aaa

ouens caomuoro. [lorpem-
HOCTL 1D MM GAM3KA K HHCTPYMEHTAABHON MNOrPEmHOCTH MeToja
ONpeie/]eHHA BJAro3anacos.

Pacnpenenenne ckpamun Ha BogocGope mnNPOH3BOAMTCS 1O
NPHHUNNY MeXxannyeckoro otrGopa HaAM THOHYecKoro otGopa.

[Tpununn mexannueckoro orfopa 3akmiouaeTcs B paBHOMEPHOM
pPasMelleHHH CKBAXHH (NYHKTOB) Ha BonocGope (puc. 24 a). Ian-
HBI TIPHHIAT pa3sMellenns CKBaXKHH OnpaBjbiBaer cels NpeHMy-
HEeCTBEHHO Ha MaJblXx BopocGopax (menee 50 Km?).

[Tpunumn Tunnyeckoro orGopa 3aKMIOUAETCA B pPa3MeLLeHHH
CKBAaXKHH (NMYHKTOB) Ha YYacTKax, oXBATHLIBAIOIUIHX BCe MHOroo6-
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pasne aawawadrop (uennna, maxora, jec W np.). Ynecao neoGxo-
AHMBIX TIVHKTOB /18l KamIoro Janamwadra onpejesercis B COOT-
BeTCTBHI ¢ BecoM Kamaoro aanmwadTa B npeaenax sogocbopa,

4 HMEHHO
m=n (L), (16)

rjae f;—4YHCAD CKBaXHH B Npeaeanax yuwacTka (nanpmadpra);
n — obllee 4HCJ0 CKBamuH na Bogoc6ope; fi— nJomiaib ydacrka
(nannmadira); F— obuas naouiaas sogoctopa.

Hasnauennoe KOJHYECTBO CKBaXHMH B mpefeasax Jjanjwadgra
pacnpenensierca (punc. 246) B COOTBETCTBHH € HAaJHUHEM NOY-
BEHHBIX pasHocTefl WAH pasHWX yromuit ma Boaoc6ope ¢ HENOJb-
sopaunem dopmyast (16). Ja#upiii NpHHIHIT PasMELUEHHS CKBd-
JKHH CnpaBeiiB i onpasauiBaer ceGs ma GoabuiMx BojocGopax,
a TaKkKe Ha Majawx BojocOopax B MaJoHaceJeHHOH MeCTHOCTH
NpH CHABHO MEpecevyeHHoM peabede H PEIKOM pasaHuYHI B nouBax
H pacTHTENbHOCTH.

[Tpn tHnuyeckoM oTOOpe CKBaMKHHBL N0 BO3MOKHOCTH PpasMme-
maloTea BOAM3H OT MHapa HaGaonarenedl. Bwuncaensas cpe-
HAf apH@MeTHuUecKas BeJHYHHA BJarosanacos NnpH pacnoJoke-
HHN CKBaMHH TO NPHHIOHAY THOHYECKOro otfopa COOTBETCTBYET
cpeiHell B3BelleHHON BeJHYHHE.

Buiyicaedde CcpeiHHX B3BelleHHBIX BJjarosanacos B TOYBO-
rpyHTax Ha BojfocGope ¢ pacnojiodeHHeM CKBaHH 1O PHHLAIY
MeXaHHUECKOro OT60pa INPOH3BOAHTCA NOCJe MpeiBapHTEbHOM
rPYNNHPOBKH CKBaXKHH 1o nanawadram, ¢ yueToM Beca Aauauadg-
TOB B npenenax sojocbopa u nanee no gopmyae (16).

Ecan B BOAHOGAJAHCOBLIX HCCAENOBAHMAX NpeLlycMaTpHBalOTCH
HaGMI0enna 3a BJAXKHOCTHIO MNOYBO-TPYHTOB B MNpejenax Bee
30HH aspaliH, T. €. OT MOBEPXHOCTH MOYBH A0 YPOBHA TPYHTOBLIX
BON. TO COOTBETCTBEHHO M0/KHA OubiTh yBeaudena rayOuna Oype-
HHA W npn cheMke BaaxuoctH. Cneayer OTMeTHTb, 0OHAKO, HTO
Hauboabllde HAMEHeHHs 3anacoB no nJaoulaaum sogocGopa nabao-
nawoTtes go ray6ues 1,5 M.

Uneao cKBaMHH 1S ChEMKH BJAAMHOCTH NMOYBL TAKME yCTaHAaB-
AHBaETCA N0 NPH3HAKY CA0XKHOCTH sanawadra Boaocbopa, opueH-
THPYACH Ha YKA3aHHYI0 BeJHUHHY ¢ 3anaca BJarl MeTpoBOro c¢aog
NOUBO-TPYHTOB.

Mecta cKkBaxHH Ha BojocGope 3aKpenasaloTcid KOJABIIKaAMH
¢ COOTBETCTBYIOUIHM HoMmepoMm. Ilas cheMKH BJaXKHOCTH, MpOAO.-
saoueiics 1—2 aus, onpeaeasercs uneao nabawopareneil, paGo-
yux 1 KoJauwectso HeobGxomumoro oGopymoBauus. OpHEHTHPOBOY-
Helll pacuer: Opuraza us oasoro paboyero u Habaonatens 3a
8-uacoBoil paGounil aenn Moxer cienath 12—I15 MeTpOBLHIX CKBa-
JKIH npH Tanoit nouse u 8 —npu mepsaoii. CaenopaTenbno, Ha
CHEMKY BJAMHOCTH TMOYBBl CJAOKHOrO BOAOCOOpa € TOUYHOCTLIO
okosio 10 mm (40 ckBaxuu) 3a oauH JeHb noTpebyloTcAa TPH
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GpHrajibl B Tensioe BPeMs rola H NATh — B 3HMHee NpH HaJ HYHH
Tpex (nAth) OGypos (AM-26) u 440 crakamunkos. Baarocnemia
npu rayGokom (rayGxe 3 M) Oypenun, T. e. B npenenax Beef
SO0HB a3pauHH NPOH3BOAHTCH OTPSAOM € MeXaHHYeCKOIl Oy poBoii
ycranosKo#. I1po6ui Ha BaaxuocTh or6upaiotes B npejenax Bepx-
HEr0 METpoBoro c¢/ios uepes 10 cM, 10 2 M uepes 20 cm u nanee
4epes 50—100 cmM B 3aBHCHMOCTH OT CJAONKHOCTH JAHTONOrHUYECKOLO
npoguan (cTenenH OAHOPOAHOCTH TPYHTOB N0 MeXaHHYECKOMY CO-
craBy). Ilpm orcyTcTBHH MexanHueckof OypoBOfi  yCTaHOBKH
MOMHO HCNOJAL30BaTh pydHoit Gyp «Cleosors, nossoasmouwmil oton-
path npoGul Ha ray6une 10 10 M. Biokcsl (aaioMuuNeBhe cTakai-
YHKH) NepPeHOCATCH H TPAHCHOPTHPYIOTCH B CHEUHANBHIX ob.aer-
HEHHBIX AwMKax. Jlas cbeMkn BhiGHpaeTcs Aenb 6e3 0canKos.
[Tpononxkenne cneMkn nonyckaercs, ecian KOJHYeCTBO BhINaBIUHX
OCalkoB He Oojee 5 MM; B NPOTHBHOM cCJyuyae cheMKa MOBTO-
pAeTca cHauada.

Baaxwuocrs nouso-rpynrta smuncasercs g NnpoueHTax oT ero
abcoqoTHO cyxoro Beca. las NnepecyeTa npoLEeHTa BJAHHOCTH
B CJOH BOAbl B MHJJIHMETPaX HeoGXOAHMO 3HATh OGLEMHLI Bec
nouBo-rpynTos, Ilepecuer sesercs no dopmyae

_ Eph-10  Eph
W T (17)

rae W—obwee comepmanne paarn B NOYBO-IPYHTE, BhIPAKEHHOE
B BHle caof, MM; E— snamknocrs, %; p— oGbemuntit Bec, r/cm®;
h — momtoers caon nouso-rpyura, cM; 10— kosdpduunenr nan
NMIEpEBOAa 3anaca Baard H3 CAaHTHMETPOB B MHJJAHMETPHI.

Ha ocnoBannn noayuennnx fgannmx NPOH3BOAHTCH CTATHCTHYE-
CKHIi DacyeT B COOTBETCTBHH C pPEKOMEHAALHIMI, H3J10KeHHbIMH
B yKasauusax [43].

Becb pacuer cmommtes Kk onpepesenmio ontHMamBHOrO KOJIH-=
ICCTBA NYHKTOB HaOmiofennii Ha Bomoc6ope, YTOOH O6eCeHTh Bhi-
SHC/IEHHE BJarosanacoB c sajanHofi  (TpeGyeMoit) TOuHOCTBLIO.
Pacuer Bumnosnserca B caeyiomlell noc/ieloBaTeNsHOCTIH

I. Beluncasiores sanacw Baaru B METPOBOM CJI0€ MOYBO-IPYHTA
B Kaxnoi Touxe (ckBaxune) Wi u cpeamnit apudmernuecknii u3
Beex touek W,

IIpn cvemke BAaXHOCTH B nperenax Beeli TOJMH 30HBI aspa-

Ui 3navenns W; u W nas mertposoro cios smumcnsiores nocie
ACJAEHHA CYMMApHBIX 3aNacoB MO KamAofi CKBaXKHHe Ha rayOHHY
B MeTpax.
2. Buuncasiercst BeJHUHMHA cpenHero KBaJIpaTHYECKOTO OTKJ0-
HeHHA 0 no dopmyae (15).
3. Buiuncasercs omnbka peiGopounoi cpenHed, uMeouleii pas-
JHYHYIO BEPOATHOCTD, MO opmy.ie
t
Z =g, (18)
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rae o— cpeiHee KBaapaTHUECKOe OTKJOHeHHe mo opmyae “g}i
1 — 4icJ0 Onpefeneniil; [y — HOPMHPOBAHHOE OTKJIOHEHHe BbIOO

it W i He.
ounoil cpenneit W or ncTHHHOMN cpef iy
; HopMipopannoe OTKJIOHeHHe fp BbIYHCACHO JJ8 paammu:n:ﬂﬁ;&ﬁ
poaTHocTH (o6ecnevyeHHOCTH) @ W PA3JHYHOrO HHCJAa unp-::;.::i %
n W paetca B Kypcax cTaTHCTHKH B Buae Taba. 10, a Takk p

Gore [43].

Tafauya I0 :
il pulfopKke AR IHAMEHH
PacnpeneacHue HOPMHPOBAHHBIX fir:;:“u“;‘:l | E:} Manao p
m—1 & =080 | a=1080 fi=—1 =080 n—1 a=060
I i
1,32
6 1.44 12 1.36 27 ;
5 :f'gg 7 1.41 14 1.35 30 }g?
s |rel s (el B8
g : - :
5 i:ig 10 1,37 %6 1.33 120 1.29

Jlna ynoOGcTBa cpaBHeHHs OWHOOK HX BbIPAKalT B MPOUEHTAX
o1 cpeanux 3navenni W:

Py L0075, (19)
=

B sogHobGajaHCOBEIX pacyerax [0NycTHMas mnmcure.mrg:%;
omnbka P, He AogkHa npeesiwate 5% B 3acyIIJHBHIX H

! OHAaX.
n}ra..-iaﬁ:mr:;;: Fﬁn YCTAHABJHBAETCA YHCJAO0 NYHKTOB (CKBAXHH)
n, AOCTATOUHOE AJA MOJYYEHHS CpejlHero 3sanaca BJard ncr;g:gg:
rpyHTe Ha BoaocOGoOpe ¢ 3aJaHHOM NOrpeulHOCTBIO, T. €. nnHHMH'
Hoe Aas Toro, utobnl owuHOKa cpeaHero 3amaca BJaarH, B dies
MeTpax) He BBILJAA 33 3ajaHHble Npefeib npH obGecrneueHH

B2 Tafauya 11

EHHID 0
MCAA CKBAMHH 1 N0 CPeiHEMY KBAAPATHYCCKOMY OTKAOH
ot AN PasHLX 3HAueHH ownOKM Zoe0 npu @==0,80

Suaycune owpbEn £, MM Juavenne oWREKH £y MM
: 2 5 1] 15 : 5 1 15
1 35 51 23 11
<o o W - WG Y it o s
7 23 G 3 3 45 134 36 %;:i;
10 41 9 4 k| al) 164 44 o6
15 03 17 6 4 GO 200 62 <
20 164 28 9 5 70 lg‘é 2
25 256 41 12 7 80 e 0
30 o8 17 9 90 i
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3. BbluncasieTcsi cpensis BaBelleHHAs BeHYHHA 3aMACOB BJIATH
B TOUBE NO KOJHYECTBY CKBAXKHH, NOCTATOYHOMY M5 €e BhIYHC-
JIEHHA TpH 3aganHubiX Zggy, nan P,.

Ecan cweMka BaakuocTH ocyliectasiach B npenenax Bepx-
HETO METPOBOro CJ0A MNOYBO-IPYHTA, BLIMHCJAEHHEe CpelHell B3Be-
UIEHHOH BEJHYHHL BJarolanacoB Ha BojocGope ynomoGasercs
BLIYHCJICHHIO CpejlHel apH(MeTHYeCKON BeJHUHHBI M3 YHCIa CKBA-
AHH COTJIACHO COOTHOLIEHHIO, NNPHBEAEHHOMY B Tab.a. 11,

Ecan cornacno ykazannofi 3aBHCHMOCTH umCa0 NYHKTOB (CKBa-
HHH) 175 BHIUHCJGHHS CPEJHHX BJArO3amacoB ¢ 3a1aHHOI TOUHO-
CTbI0 YMEHBUIHJIOCH, TO NpPH ONpeleeHHH cpeiHell B3BeleHHOI

Puc. 25. 3amucumocts Baarozanacos s NOYBO-TPYHTAX 30HW aspauun W
OT rayGHHB 337€raHHA TPYHTOBMX Bod H ma CTenHoM BofoCHOpe,

I — 30Ha aspauuy CAOMERa c¥ranukasu; 1l — 70 xe, cynecamuy

BEAHUHHE! BJAro3anacoB HeoGXOAHMO NpeaBapHTENbHO HCKIOUYHTH
JHIUHHE CKBAXHHBL NPONOPUHOHAILHO Becy JanamadTos.

Cpeinne B3BelleHHBIE 3anackl BJA4rH 10 CheMKe B npegeaax
S0HBl a3pallH BBIYHCJAAWTCH TOALKO noCje pafioHHpOBAHHA M.J10-
WanH BoAoc6opa no XapakTepy JHTOJOMHYECKOro CTPOEHHA [MOYBO-
rpynToB. B KauectBe mpH3sHaka a5 npoBemenHsi TAKOro paioHn-
POBAHHS NPHHHMAETCA, HanpHMep, NPOUEHTHOE pacnpejeseHie
'PYHTOB Das/iHYHOTO MeXaHHYECKOro COCTaBa OT HOBEPXHOCTH J10
JPOBHSI TDYHTOBLIX BOA. Kpome Toro, crpoutesa rpaduk 3asHci-
MOCTI BeJHYHHL BJIATO3aNacOB B 30HE aspaliH OT FIyOHHb 3ae-
FaHud rpyHTOBHIX Bojg (pue. 25).

B 3aBHcHMOCTH OT KPHBHM3HEI JHHHH CBA3H Ha rpajike Bbije-
JASETCH J1BA-TPH OTHOCHTEJILHO NPAMOJHHeNHBIX Y4acTKa, B npenae-

JaX KOTOpPBIX BHIGHPAIOTCA CKBAaMHHBI H BHYHCIACTCS cpepuss
BIBEUICHHAR BEJIHYHHA 3amaca BJaaru 1no ¢opmyae

—— Wik 4+ Wako + ... W_h
u_.': 17%] 2 + AL
i H » {2{]]
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rane W;— cpennan B3BelleHHAas BejdwynHa 3anaca eBaarm, Wy, W,
W, — cpenusisn apudmerHyeckas BeJHYlIHA 3amaca NO MNYHKTaM
B npegenax 3alaHHOTO HHTEpBana rAYOGHHH 3aJeraHisd TPYHTOBHIX
Bo1 no rpaduky; hy, hs, h, — uHTepBansl ray6HH B NMpOLEHTax OT
obuleit rayGHHEl 3aneranus rpyntosbix Bon ff B Gaccefine, Koro-
pasg npunata pasHoii 100%,.

[Mpn waauuun Ha rpaduke AByX u Gogee KpuBwbX cBasn W=
=[(H), uro o6GycnoBiaeHO HaJHYHEM B npegesax sogocbopa cooT-
BETCTBYIOLLETO KOJHYECTBA pPAaHOHOB € pPAa3jJHYHBIM JIHTOJOrHYe-

CKHM NpopHJIeM 30HH aspauuH, BuuxcaenHe Wi BuIeyKaszaHHLIM
cnocofoM  HeoOXOAHMO TNPOH3BOANTL JAJAA  KaMA0H KpPHBOH HJIH
pafioHa. 3HadA nJaoWajAH Kaxaoro pafioHa [; B npeaeaax obuied
naowaan Gaccefina F, cpeHHA B3BelIeHHHA 3anac BJArH BIYHC-
Jaferca no popmyae

W 'lfﬁfl-E-E’zfﬂ; oo A Wl , (21)

B npaxtHke opraHuzaumu HaOMIOJEHHA 1Al H3YYEHHS BOJHOrO
Gananca H3 oO0lIEro uucaa cKBaxKUH (NYHKTOB) 1, o0ecnevuHBaio-

mero BbhIMHCAIEHHE W ¢ 3alaHHOH TOYHOCTHLIO Pm HacTo Bblie-
JAETCH HECKOJLKD penpe3eHTATHBHLIX CKBaXXHH, NO3BOJAHIOULIHX

Boiueante W ¢ Toit ke Ttounocteio. Takas HeoOXOAHMOCTL He-
peAKo BOSHUKAeT B CBA3H ¢ TPYAHOCTAMH no ofecneveHHio Habmio-
AEHHI N0 BCEM CKBaXKHHAM B COKpallEHHbIE CPOKH.

PenpesentaruBible cKBaxMHbl BHOHpalOTCA NyTeM conocrasJe-
Hilsi BHIYHCJEHHBIX CPeIHHX B3BEIIEHHBIX 3anacoB BJArH MO BCEM
NyHKTaM H MO CcOKpalleHHoOMY HX uncay. Ecin oTknonenus B 3Ha-
YEHHAX BBIYHCJIEHHBIX 3aNacOB HAXOAATCHA B npejenax TOYHOCTH
BhUHCHeHHs P, N0 DOAHOMY KOJMHYECTBY MNYHKTOB, CKEAMHHHEI,
BXOAAILHE B COKpPAlLleHHOE YHCAD, MOMHO CYHTATH Penpe3eHTaTHB-
HBIMH.

B nanuHefituem Bes nporpamMma HaOuiofeHHil 33 BAAXKHOCTBIO
B MOYBO-TPYHTAX 30HB aspalHl COCTABAAETCA MNPHMEHHTEILHO
K penpeseHTaTHBHHIM mnyHKtaMm. I[Iporpamma cocraBasercs pas
BCeX THapoJjornueckux obbvextop (Boaocbop, cTOKOBas nJoulapKa
HT. ).

Onpenenenne BOAHO-(H3HYECKHX CBOACTB NOYBO-TPYHTA H BHI-
YHCJAEHHe TNOYBEHHBIX KOHCTAHT MNPOH3BOAHTCA B COOTBETCTBHH
¢ yKaszanuaMu pykosoacts [51, 75]

Ob6bemuniit Bec. HanGonee samuoil BoaHo-(hH3HuecKoil Xxapak-
TEPHCTHKON MOUYBO-TPYHTOB #ABJAseTcHd o0BeMHHI Bec p. OGBeMHBIM
BECOM MOYBO-TPyHTa HasmBalor Bec 1 cM® cyXoro no4so-rpyHra
¢ HeHapylWeHHbM chaoxenHeM. On HeoGX0AHM AAf BBIYHCJIEHHS 3a-
maca BJATH B MOYBO-TPYHTE, e€ro obllell NMOpPOSHOCTH, MOJHOH H
HaHMenslIell BhraroeMKoctTd. Takum obpasoM, TOYHOCTH BEIYHC/IE-
HHA NepevyHcJeHHBIX BOAHO-(PH3HYECKHX XapaKtepHcTnk OGyaer sa-
BHCETh OT MOTPEUIHOCTH onpefejeHns 00beMHOr0 Beca.
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B noseBblX YycaOBHAX npH OTPpHBKE mypdoB A0 rayGHHLI
1—2 M Bo3MOXHO onpeaenenne p obGhemHbiM GypoM Bacuasesa

i KaunHckoro. 3anHck BHIYHCAEHHI o0beMHOTO Beca M BCEX CO- -

NyTCTBYIOILHX ONpefeseHnit npoH3BOAHTCA B KHHKkax KCX-4
m]{uumxal Ans 3ANHCH NOJEBHX onpefejeHHfl arporigpojorpye-
CKHX CBOHCTB NMOYBBI»,

O6remublit Bec npobul (r/cM®) BHYHCASETCA NYyTEM JAejeHHS
Beca abCOMIOTHO cyXxofi MouBel B npobe, BIATON HHAHHAPOM, Ha ee
oG beM.

[Ipu Gypenun 10 ypoOBHS FPYHTOBHIX BOA nNpo6ul rpyHta OTGH-
paloTCA NpH MNOMOLIH TeoJorHYeckoro Gypa yInapHOro HJAH Bpaiia-
TeJabHOro AeiicterA. Jlaa orGopa npo6 ¢ HemapyuleHHOR CTPyKTY-
POH HCOOAB3YIOTCA NMPOOOOTOOPHHKH PasHUYHON KOHCTPYKLHH — OT
MAOCKHX UHJAHHAPHYECKHX JJa Oypos yaapHoro meficTBHA 10 MIHE-
KOOOpasHLIX ¢ rJafikofi UHJAHHADPHYECKON NOJOCThIO BHYTpH. Bas-
Thle TAKHMH NPOOOOTOOPHHKAMH KepHH, T. €. MPohbl HeHapylueH-
HOro cJaoMeHHA, oOMaTHIBalOTCA MapJedl, napaduHHPYIOTCH H OT-
npasasloTes B NMOXOJAHYW JaafopaTopHio  AJf  onpeneseHis
obwemroro seca. CiaenyeT ykasaTh Ha CYIIECTBYIOUEE MHEHHE
0 TOM, YTO NMpHMeHeHHe npobooTGOPHMKOB YNJIOTHAET FPYHT H 3a-
BEIaeT ofbeMHubIl Bec npuMepHo ua 0,1—0,2,

Huxe nanbl opHeHTHPOBOUHBIE 3HAUEHHS OGBLEMHBLIX BeCOB /s
TpyHToB Ha raybuue Goaee 0,5 m: necok — 1,30—1,45, cymech —
1,40—1,50, cyrannox cpemuuit — 1,45—1,60 cyransok Tamensii —
1,60—1,80, ramna—1,70—1,90. B BepxHnx c/A0AX moOuB 3HAave-
HHA OOBEMHBIX BECOB MOTYT HMeTh NMEepeMeHHble 3HAYEHHS B CBA3H
€ MNPOH3BOACTBOM CEJLCKOXO3AACTBeHHHX paboT, pasiHuHOll cre-
NeHLIO YBJAAXKHEHHA, a Takme B pesyabrare npomepsanus. Cue-
Jayer ocoG0 OTMETHTb, YTO NPOMEP3IUHE, XOPOIIO YBJAAKHEHHLIE
(cBEpX HaMMeHbLIEH BJATOEMKOCTH) MOYBH HMEIOT CYUIECTBEHHO
MeHbllIee 3HavenHe o6LEMHOTO Beca, YeM B TaJOM COCTOSHHH
(mpuMepro na 0,2—0,3). 3ToT BONPOC HAXOAHTCA B HACTOSLIEE
BpEMA B CTAJAHH H3Y4YeHHS, a HEKOTOpLIEé pe3yJbLbTAaThl HCC/Ael0Ba-
HHi1 nepuoanveckn nybGankyiotea B Tpyrax I'TH [21, 71).

Yneawvusiit pec. Iloa ynenbHEIM BeCcOM NOYBO-TPYHTa MOHHMAIOT
OTHOIIEHHE Beca TBEpJAOfl ero yacTH K Becy paBHOrD ofbeMa BOJAH
(npu 4°C). Vneavuuit pec d onpenenserca B Jabopatopun MHE-
HOMETPHUECKHM CcNocoGoM, IJIsl CHIMYYHX TPYHTOB (necok) H MOHO-
JHTOB (BaJyHbl, KaMHH) — METOJOM BOMOBHTECHEHHH B TpafyH-
poBaHHBIX KoJaGax.

¥ieasnwil Bec TAKHX TPYHTOB, Kak MeCoK, cynecs M CYIJIHHOK
MaJ10 H3MEHAeTCA N0 TEPPHTOPHH H TNPHHHMAETCS YacTo PABHBIM
2,63, nna uepHosema — 2,40, mecca —2,70, W ranam — 2,80 r/cmd,

Baaroemkocts nouso-rpyntos. [lox BiaroeMKoCTBIO NOYBO-
TPYHTOB MOHHMAeTcs HX CHOCOGHOCTH BMEATh H YAEPHHBATH
B cefe TO HJIH HHOE KOJHYecTBO BOAL. YHC/AeHHO Be HUNHA BJAAro-
‘eMKOCTH BBIPaXKaeTcd, Kak H BJaXKHOCTh TPYHTd, B NPOUEHTAX OT
a0COMIOTHO CYXOrO TPYHTA HJH B MHAJIHMETPAX CJAOS BOJMI.
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Pasanuator cAeyioulHe BHAB BJATOEeMKOCTH: TOJHYO, Kamdja-

JAAPHYIO, HAHMEHbIIYI, MAKCHMAJbHYIO MOJEKYJIAPHYID, MAKCH-

MaJbHYI0 THTPOCKONHYECKYH) H BJArOeMKOCTh, COOTBETCTBYIOULYIO
VBAJLAHHIO pacTeHuii.

Moanoh Baaroemiroctbio ([IB) wnaswBaeTca wmaxcH-
MaJbHOE KOJHYECTBO BOJBI, YAepHHBacMoe MOYBO-TPYHTAMH NpH

MOJHOM HACHIIIEHHH HX BOJOH.

Haa selupcaenus [1B npeasapuTe/ibHO BBIYHCAAETCH NOPH-
CTOCTL TOYBO-TPYHTOB Kak OTHoWeHHe oObeMa, 3aHATOrO Nycro-
TAMH, KO BceMy oObeMy rpyHTa ¢ HeHApPYLIEHHBIM €CTeCTBeHHBIM
CAOMEHIEM.

[Topuetocts P Buuncanerca no gopmyne

Be= ";“ - 100, (22)

rie d — yaeabHBbI Bec, T/cM?; p— ob6beMHLlH Bec, T/eMd,
[loanan BJATOEMKOCTL BHpa)KaeTcss B TNpOlLeHTax OT Beca

alCcoI0THO CYXOro MOYBO-TPYHTA, BhluicaseTca no dopmyJe

MB— % (23)

W[5 necka, cynecH, CYrJHHKa H Jjecca coctapasger 40—50%, nnas
rans 45—>55%.

KannannapHaa BaaroeMmrocTs (KB) xapakrepuayer
BOAOVACPKHBAIONLYI0 CNOCOGHOCTL MOYBO-FPYHTA B CHAY KanHAAfAp-
HEX ero ceoficte. KanuanspHylo BJAaroeMKOCTh ONpefensiiorT no
METOJY KaNHJJIAPHOTO HACHIIIeHUs BOAOA 06pa3noB NOYBO-TPYH-
TOB C HEHAPYIIEHHBIM C/I0MKEHHEM.

Ins ee onpefeieHHsi HCNOJb3YIOTCA UHJAHHApPH oT Gypa Ba-
CHALEBA, 3KCHKaTOp, o0OpynOBaHHe JJsi ONpefeseHHs BJAMHOCTH,
KPHCTAJAJH3aTOop HAH BaHHOuka. KanuanapHas BJAaroeMKocTh BHI-

qicadercda no gopMmyae
B—C

raie A— Bec nycrtoro uMAHHApa (koabua), r; B —Bec uHJAHHApa
¢ TIpyHTOM (KanuaasipHo-HachilleHHBIM Bojoii), r; C-—Bec wOu-
AMHApAa ¢ rpyHToMm mnochae cymkn, r. [Ipumepnsie snauenns KB:
necok — 5—10%, cymecs 15—20%, cyrannok cpennni —25—30%;,
CYTMHHOK Tsmenblii — 30—40%, rauna — 45%.

MakcHMaAbHON MOJMEKYJNAPHOH BAATrOEMKOCTDIO

(MB) HasmBaercsa cnocoBGHOCTL MOYBO-TPYHTa YHepPHHBATL MaK-
CHMa1bHOE KOJHYECTBO THTPOCKONMHUECKOH H IJIEHOUHON BOABL

Oan onpenenennss MB npuMensiioTca MeTOIB BLICOKHX KOJOHH,
HEHTPH{YTHPOBAHHA H BJIArOeMKHX Cpell, HJH NJEHOYHOrO PaBHO-
BECHS.

MakcHManeHasg THrpockonuuHocTh (MI) xapakre-
PH3YET MAaKCHMAJbHOE KOJHYECTBO BOJSIHHWX Mapos, crnocoGHoe
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MNOrJOWATLCA MOYBO-TPYHTAMH W3 BO3JyXa, HacHUIIEHHOrO WJH
MOYTH HACHIEHHOro mapamu Boibl. HauGonee xapakrepHoil oco-
GEeHHOCTBIO FHIPOCKONHYECKOH BJAArn B TPYHTE ABJAAETCH OTCYTCT-
BHe cnocoGHOCTH ee K PacTBOPEHHIO coJIefl.

MakcHMaaBHYIO THPPOCKONHYHOCTh ONPEAesfloT NyTeM BHICY-
wnBaHuA obpasila 10 NOCTOSHHOro Beca npH Temnepatype 105—
110°C. OGpasen, npeiBapHTeNbHO YBJAAXKHAIOT MPH YCJIOBHAX,
HCKJIIOYaWIHX MOrJ0LleHHe N0YBO-TPYHTAMH JPYrHX BHIOB CBf-
sanHoll Boabl. ITpumepusie anauenua MI: necok — 1,6—2,0%, cy-
necb — 5%, cyraunok—7—9%, cyraHHOK 'rﬂ:-:{e.ml?:—ﬁ'—lﬂ‘lz,
rania — 12—159%,.

Baaxunoctrbio sassganmsa (B3) naswmBaercs Takas
BJIAaAHOCTh MOMBLI, MPH KOTOpPOll pacTeHHsi HAYHHAIOT 3aBAATh
Jaxe nocne AJHTENbHOro npebuniBaHus B aTMocdepe, HachieHHON
BOJAAHBEIM MapOM.

Haubonee pacnpocTpaHeHHEIM METOAOM ONpPEAeaeHHsT BeJHYHHb
B3 saBasercs Mero BereTalHOHHHIX MHHHATIOP, 3aKJluaouiniics
B Onpefejedid BJAaHOCTH nous (FPYHTOB), HaXxoasuwluxcs B Ga-
HOUKAaX, Nocje TOro, Kak 3aBAHYT B HHX pacreHus (nanpumep,
osec). [lpumepunie smavenns B3 nnia rpyHTOB: KpynHO- H Cpej-
He3epHHCTHH mecok — 1—2%, MenkosepHHCcTHIT necok —2—3%,
cynecb —4—5%, cyramHok Jerkuit — 6—9%, cyraMHOK cpen-
Hiuit — 12%, cyrnmnox  taxeawft — 13—15%,  ramHa — 15—
18%.

Hanmenbmasna saaroemMikocts (HB) xapaxrepuayer
HanboJbllee KOJHYECTBO BJ4rd, cnocoGHOe MJHTENBHO YAepHH-
BaThCl MOYBO-TPyHTaMH G6e3 3aMeTHOTO CTeKaHHi B YC/AOBHAX,
HCKJIIOYAKONHX HCOAPeHHe ¢ MOYBE H KaNH/JAJAApPHOE VBJaKHEHHe
CO CTOPOHBI NMOYBEHHO-TPYHTOBLIX HJIH TPYHTOBHIX BoA. Jlis ee om-
peiefeHHsa B MOJEBHIX YCJAOBHAX BblOHpaeTcs poBHaA [JoUlALKA
pasmepom 1,5X 1,5 m. Pagom ¢ naomankoit (B 2—3 M or Hee) 3a-
KJ1aJkiBalOT JBe-TPH CKBAXKHHB [ ONpeleleHHd BJaMKHOCTH
TOJUIH NOYBbl 00 TAYOGHHLI NpeanojaraeMoro OnpefejeHHs BeJH-
ynpel HB. Onpepeans BAaMHOCTE NOACYMTHIBAIOT 3anac BJAarH
B nouse. Beannunua oGbemMHOro Beca, ecJH OHA elle HEeH3BECTHA,
npuHuMaercs npubaumsureasno pasdoin 1.2 rfem® pas rymycosoro
ropusonta # 1,0 rfemM® nas ocrajbHBIX TOPH3OHTOB, 3aTeM IOJACYH-
THBAWT NedHLUHT 3anaca BJarH, CYHTas, 4TO 3amac, COOTBETCTBYIO-
wuit HB, B mousax raMHHCTHX H CYrJHHHCTHIX paseH 350 MM B Bepx-
HeM MeTpoBoM c¢j1oe H 330 MM — B OCTaJIbHEIX HHMKeJexKallHX MeTpo-
BhIX TOPH30OHTAX, B JerkocyrJHHHCTHIX — cooTBerTcTBeHHo 300
250 MM, B cynecyaHbix— 250 MM M B necyauwx — 150 mm. He-
X0Aa H3 BeJH4YHHH AedHUHTA 3amaca BJarH, onpeaessior KOJH-
YeCTBO BOAB, HeoGXoAHMOe [/ NPOMAuHBAHMS NOUBL JO 3afaH-
HOH rayOHHBL, YTpaHBas 3TY BeJHYHHY B pacueéTe Ha NOTEpIo
BJ4arH Ha pacTeKaHHe ee B CTOpoHB. B necuanbiXx nmousax pacreka-
HHe ObiBaeT HE3HAUHTEJLHBIM H 3/ech BeJHuHHy fedHuuTa gocra-
TOYHO NOMHOMKHTE Ha 1,5.
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BuiGpannyio naowmaiky o6Ba/OBLBAIOT HJIN BAaBANBAOT 1O ee
KOHTYPY KBajpaTHYIO paMy H3 NOJOCOBOrO ejiesa ¢ BhICOTOH Gop-
THKOB He Menee 10 ¢M M 3aaMBaOT BOAOK.

[Tocne Toro Kak Bce HeoOGXOAMMOE KOJHUYECTBO BOAB OYIET BHI-
JHTO HAa IJOHIAAKY H BOHTAETCA TNOCAENHIOW HeoOX0AHMO 3allH-
THTH OT Hcnapedus., [as 3Toro noBepXHOCTH MJOLUIAAKH TNOKPLI-
BAOT JHCTOM NepraMmiHa, TOJf, NOJH3THJAEHOBON nJeHkoH, obep-
TOYHON ToJcTol Oymaroii, nponuTadHoil asToaoM, (haHepol, cJa0eM
ceHa uan coaomsul. Ilpn mobGoM NOKpOBHOM MaTepHaJge nJjaoLianka
zaceinaercd eme caoem nouskl B 30—50 cm.

[Tpo6Gul Ha ompeneneHne BJAXHOCTH Ha nJoulajike oTOHpawTes
nocaenosatensHo vepes 1, 3, 5, 10 cytok H T. 4. 10 MOMEHTa

- ¥YCTAHOBJEHHA NOCTOSHHOH BJAaXHOCTH B TEYE€HHE HEeKOTUporo mne-

pHoaa. ITa BJAaXKHOCTH H GYAET COOTBETCTBOBATh BeJHYHHE HaH-
MeHblllel BJAroeMKOCTH.

[Tpumepusie 3nayenna HB 175 rpyHTOB: necok KpymHO- H cpei-
HesepHHCTHIl — 3—4%, mnecok meaxozepuuetwii —5—8%. cy-
neck — 10—12%, cyrannok Jgerkuit — 15—18%, cyramsox cpen-
HHH — 20—24 %, cyranHoK TR#Keaw — 22—28%,, rauna — 30—359%.

Kpome onpenenennss HB cnocoGom 3aansa nJaoillaaok, MHPOKO
pacnpoctpaned cnocob onpenenenina HB no sniopaM BiaXHOCTH,
NOCTPOEHHHIM 10 JaHHLIM Ha0MJI0NeHHA 338 BJAAXKHOCTBIO IOYBO-
TPYHTOB B 30HEe aspalHH B OTIeJbHBIX NyHKTax sonocGopos. Be-
anyina HB npu ofHOpoAHOM CJOMEHHH NOYBO-TPYHTOB COOTBET-
CTBYET HX BJ4MHOCTH B 30He BepxHell 4acTH KanHIJADHOH 30HH
(puc. 26).

Boanoormauefi HaszpiBaeTcA cnoco0HOCThL NMOYBO-TPYHTOB, HAa-
CHIIEHHBIX [0 NOJHON BJArOEMKOCTH, OTAaBaTh YacTh TpaBHTa-
IIHOHHOH BJACH NP NOHMMEHHH YPOBHA TPYHTOBHIX BOI.

Koadppuunent BoAOOTAAMH HJAH YAeabHASA BeJHYHHA BOJ0OT-
Aaul p onpeaeasercd no opmy.e
1B — HB)
s Tl (25)

rae [1B w HB noanasi ¥ HauMeHbllad BJaroeMKOCTb B NMpOUEHTAX
OT Beca rpynta; p — ofbeMublil Bec rpynra, r/eme

Briuncnenne p no dopmyae (25) maer ol6bYHO npeyBeJHYeH-
HEle pe3yabTaTH BCAGACTBHE HAJHYHA 3alUSMJEHHOTD BO3LyXa
B mopax BoposMmemawwux nopoa. O6bem nop, 3anoaHeHHBIX BO3-
ayxom (3B), Momer coctaBuTh 4—7% o06beMa nNouBb, 4TO COOT-
Bercryer 12—18% seanunnsl obumei noposnocti. [lostomy mns
TOYHOrQ ONpeaejeHds BeNHuHibl BOAOOTAAYH N0 YKa3aHHOH Bbille
dopmyne HeoGXOAHMMO NOJAL30BaTbed He Beanuuuoi [1B, a peanun-
Hon TIB—3B.

HanGoaee HagexHBM cnocoboM onpegenedns kosddHuHeHTOB
BOJOOT/a4H BOJOHOCHBIX IPYHTOB #ABJAETCH MeTOA 3aJHBKH MOHO-
JIHTOR, nojapoGHO H3jomeHHBii B paGote [19]. Onnako stor MeTon
OueHb TPYHOeMKHH H Tpelyer Xopolulero TeXHHYECKOTD OCHALLEHHH.
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Ha ocnoBanun MHOroneTHHX 3KcnepHMeHTANbHBIX PaGOT ¢ MOHOJH-
tamu [19] 6ui1a noayuena saBHCHMOCT A9 onpegesaeHHs p no rpa-
HYJIOMETPHUYECKOMY COCTABY IPYHTOB

p=0,1181g d,,-+0,235, (26)
rae dsp— anamerp ¢pakuun (MM) TrpyHTa, KOJHYECTBEHHOE CO-
AepanHe Kotoporo cocrasafer 30% Bcero o6nema rpysra. 3tor
AHAMETD ONpeNeasercas MO pe3yabTATAM MeXAHHUECKOrD aHAJH3a
FPYHTOB, H3BJIEUEHHBIX (C HapyLIeHHON CTPYKTYpoifi) H3 CKBaMXHH.
®opmyna (26) naer morpemnocts pacuera ao 15%. Oanako oHa

Baomuwocrmae
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1 1 ]
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f= IS
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Puc, 26. 3mopu BAAKHOCTH 275 necuaunux (a)

H CVIAHHHCTHX (6) TPYHTOBR H 3HadYeHHA HAH-

MeHulen Baaroemkocty (HB) na sepxnef
TpaHnle KanuaaspHoNl 30HLL.

Obiia mosyuexa Aas rpyntos Hosropoackoii o6aactn u mostomy
Tpebyer SKCNepHMEeHTaabHON NpPOBEPKH [AJs CyNecuauslX H CYTJH-
HHCTBIX TPYHTOB APYIHX pPaioHOB,

HanbGosee nosHas cBOAKa 3HayeHuit p, a TakmKe cnocoGoOB HX
onpenenennii nmeerca B paGore [19]. Huxe npusopsites opHentH-
POBOUHLIE Cpe/HHE 3HAYEHHA | A4S pPasHBIX BOLOCOAEpPHANIHX
TPYHTOB, a TaKxe HanboJee BepofTHHE Npefensl H3MeHeHHA STHX
snauennii. Tlecok rpasemmcrmit 0,30 (0,25—0,35), KpynHO3epHH-
creit 0,25 (0,20—0,35), cpenmesepuncrwiit 0,18  (0,12—0,25),
TOHKO- H MeaxosepHucTuiii 0,10 (0,05—0,20), cynecw Jerkas 0,09
(0,06—0,15), cpeanas 0,07 (0,04—0,10); cyrausox Jerkmii 0,05
(0,03—0,08), cpeannit 0,03 (0,02—0,05), Tamenwi 0,02 (0,005—
0,03); nspectusiku Tpemunosatuie 0,05 (0,01—0,10).

a1

3.10. HaGawoaeHun 3a rpyHTOBBIMH BOJAAMH

HaGaioaenna npoussoiaTes ¢ 1ebl0 H3YYEHHA YMACTHA TPYHTO-
BbIX BOJ B (POPMHPOBAHHH CTOKAa peK H MHTAHHH 03ep (BOJLOXpaHu-
JIHIL), B3AHMOCBA3H MeXKIy aTMOCHEpPHBIMH, MOBEPXHOCTHBIMH I
TPYHTOBBIMH BOAAMH, BJAHAHHA THAPOreoJOTHYeCKHX YcaoBuil, pa-
CTHTEILHOrO MOKPOBa Ha BEAHYHHY W XapakTep MHTAHHS TPYHTOBHIX
BOJ.

HaGaionenna 3a rpyHTOBEIMH BOAAMH COCTOAT H3 M3IMepeHH:

KonebGannii ypoBHA H TeMmnepaTypsl Boawl. J1as crneunajdbHBX 1eed

cocTas Habawofennit moxer GbiThb pacuiHped (onpeneJeHHe XHMH-
YeCcKoro coctasa, ()H3HYECKHX CBOMCTB BOJABI, PACX0A0B T'PYHTOBOTO
NoToKa, aebUTa MCTOYHHKOB H T. 1.).

HaGmonenns 3a ypoBHeM rpyHTOBBIX BOJ MPOH3BOAATCHA B Che-
HaAbH0 0GOPYAOBAHHBX CMOTPOBLIX CKBaxnHax. BmGop yuacTkoB
H pasMeuleHHe Ha HHX CMOTPOBHIX CKBAX(HH TPOH3IBOJAATCHA Nocje
HNPEABAPHTEIBHOTO O3HAKOMJIEHHA € IEOJIOTHYECKHMH H FHAPOreoJo-

- THUECKHMH YCJIOBHAMH BOJA0cOOpa MO JHTEPATYPHHLIM JAaHHBIM H

GonnoesiM matepnanam. [lpn 3ToM OcHOBHOe BHHMaHHE cjeayer
00paTHTbh HA NQJYYEHHE Te0/JOrHYECKHX PaspesoB A0 BOJAOYNOPHOrO

- caof. Ecan nMelowmerocs matepHana Aad 37T0fl 0eaH HeZOCTATOUHO,

JOMKHE OBITh NMpOBEleHbl CHelHajbHbie  pasBefoddsle  paGoThl
C yueToM reoMoppo/IOrHYECKOro CTpoeHNsA Boaochopa.

Ilpu opraunsauun naG.ai0JaTeqbHoil FHAPOreOJOTHYECKON CeTH
Ha GanancosblXx BojaocGOpax BecbMa BaiKHBIM YCJIOBHEM ABJIAETCHA

- NpaBHJIbHOE pa3MelleHHe CKBa®HH, KoTopoe obecneunBajo 6ul jo-

CTOBEPHOE BHIYHCJIEHHE H3MEHeHHI CPeHHX 3anacoB IPYHTOBLIX BOJ
AU no dopmyae

rae p— kosgpuunent poaootnaun; AH — namenenne ypoBHs Tpys-

' TOBLIX BOJ 3a pacueTHHIl nepuoa, MM.

[Tocsae nayuenus Beeit nmewouleiics HHGOpMALHE 1O rHApOreoJo-
THH, JONOJHEHHOH HeNnoCpeacTBEHHON BH3VabHON paspeakofi waxrt-
HEIX H OYpOBBIX KOJ0A1eB, 0OHaMeHHi H T. 1., TPOH3BOANTCS BhILE-
JieHHe paHoHOB Ha BojocGope, OAHOPOAHLIX MO XapakTepy JHTO.O-
IFHYECKOr0 CTPOEHHHA TMOYBO-TPYHTOB 30HB aspalii, W Ha3Hayaercs
MHHHMAaJbHOE KOJHYECTBO pasBellOYHBIX CKBaMHH (He menHee [0—-
20) B 3aBHCHMOCTH OT KOJHYECTBA BBIIEJEHHBIX JHTOJOTHYECKHX
paitonos. B kauectpe npumepa (puc. 27) nokasano pafioHHpoBa-
Hie BoaocGopa no XapakTtepy JHTOJOMHYECKOTO CTPOEHHS MOYBO-
TPYHTOB 30HH aspaund. B npemesax Kamaoro JHTOJOrHYECKOro
paiioHa HasHavaetcd He MeHee 3—8 cKkBaXKHH ¢ HaHGOJB-
MIHM OXBATOM AaMOJAHTYAL TAYOHH 3aNeraHus 3epKaga TPyHTO-
BHIX BOJ.

Hns opHenTHPOBOYHON NPHKHAKH YHC/Aa CKBAMXKHH, HEOGXOLHMOro

aas noayuenns AU ¢ KenaeMOl TOYHOCTBIO B 30HE HeAOCTATOYHOrO
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yBaamuenna (Kasaxcrau, [loo/kbe H T. 1.), MOXKHO BOCINO/b30-
BATLCH CAEAVIOUHMH PeKOMEHIAIHAMH:

a) sopocGop npocToi: peased, NoYBa H PACTHTEJbBHOCTb OTHOCH-
TeabHO oAHOOOpa3Hbl Ha Beell TepPHTOPHH; JHTOJOTHYECKHH Mmpo-
(ML MOYBO-TPYHTOB 30HLI a3paluH OAHOPOJEH B lpejesax BCero
sofocGopa; o=2+3 MM; Zoe=2 MM;

6) BojocGop CAOMKHBIN: 4aCTH €ro OTAHYAOTCA MO peabedy HIH
nouype, HJAH PACTHTENALHOCTH (CKJOHBI TNOJOTHE H KPYThie, CYTJIHHH-

Puc. 27. Jlntomornueckne paiionw Bogocbopa 03ep.
I—3 — Homepa pafonos, 4 — Bogopasfaen, § — cEBAKHHA FPYHTODWX DOS H &2 HOMED.

eTHIf YepHO3eM, NoJs Noj CeJbCKOXO3AHCTBEHHBIMH KYJbTypaMmH H
LEeJHHON, MECTAMII JIEC i KYCTaPHHK); YYACTKOB C PasjHYUHLIM JHTO-
JOTHYECKHM npodHJeM NouBO-TPYHTOB 30HBLl a3palHH He MeHee
ABYX H He Gosee Tpex; 0=3,5+45 MM; Zpe=2 MM;

B) BOAOCOGOp OueHhL CJAOMHBIH: B PA3HBIX €ro 4acTAX pasJaHYHLL
pedbed, NoUBa H PACTHTE/NLHOCTD, YYACTKOB C PA3JIHYHEIM JIHTOJIOTH-
yecKHM npodHAeM NOUBO-TPYHTOB 30HBI aspainuH Oonee Tpex; o=
=50+55 MM, Zogw=2 MM.

HaGaonenna no BpeMeHHBIM pa3sBefoYHBIM CKBaXXHHAM IIPOH3-
BOJAATCHA B TeueHHe cesoHa, roga. [Tonyuennan undopmauns no AU
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3a OJHHAKOBBIE pacueTHble nepHoisl ofpabaTwiBaeTcd COrJacHO pe-
KOMeHJaunaM 115 MaJjoi BuiGopku [43] n BuuncasioTes o 0 Zg. [lpn
STOM BeJAHuHHA BepoATHON OWHOKH Zpgs, T. €. B 809 cayuaes, He

foaMHA npeebmars 20—25% BruHcaenHoil cpeaneil Beanunnn AU,

ITo taGa. 11 » BLiuHcAeHHBM AaHHBIM (0 H Zg) onpejnensercd
HeoOXoAHMOe KOMHYECTBO CKBaxHH Ha BoaocGope, [locne srtoro
CKBAMHHBI OKOHYaTeJbHO oGOpyayloTca B KauecTBe HabawopaTtefb-
HEIX ¢ oopMaecHneM HeoOXOAHMON TeXHHYECKOH JOKYMEHTallHH co-
raacHo pekoMmenganuam [42, 80].

Bee ckBaxuubl Ha BopocbGopax, no KOTOPHIM HH(pOpPMALHS HC-
AOJB3YETCH A48 cocTaBJeHns 6GanaHcoB, JOJMXKHE obecnedHsBarTh
HAGMIONEHHA 32 PEKHMOM TPYHTOBHIX BOJL BEpPXHEro BOADHOCHOTQ
rOPH30HTA.

B pacuerax moanoro Oananca poaocbopoB 3a JwoboR HHTEpBAaJ
BpeMeHH (/[exkaja, Mecsll, Ce30H, rojl) KOMINOHEHTAMH ypaBHeHHS
ARJSAIOTCA, KaK NpAaBHIO, cpeiHie B3BelleHHHIe BelHYHHBL. ITO Ka-
caeTcd OCAIKOB, CTOKA, HCNapeHHd, BJAr03anacoB B NMOYBO-FPYHTAX,
a4 CIeJ0BATeIBHO, HIMEHEeHHH 3amacoB rPYHTOBLIX BOM.

Cpennne B3BelleHHble BeJHYNHB H3IMEHEHHs 3aNacOB FPYHTOBHIX
BOJ BLIYHCASIOTCS  AHAJOTHYHO CPEJHHM B3BelleHHHM 3anacam
BJari B MOYBO-TPYHTaX 30HBLI A3paIHm.

3.11. HaGawnenna nHa Gosorax 1 3a00M0YEHHBIX 3eMAAX

HabGmonennna na Goaorax n 3a60/I0MEHHEX yuyacTxax INpOH3BO-
HATCH € 1eJblo:

a) usyuenus BAHAHHA O0J0T H 3a00/M0UEHHBIX YYACTKOB Ha CTOK
¢ BofocbopoB (MOTEPH NABOJOYHOrO CTOKA, TpaHchopMaluna ruapo-
rpaos cToKa, NHTaHHe BOJAOTOKOE B MEKEeHb);

6) onpeaenenns 3anacoB BoAL B 60J0TaX IS pacueToB BOAHOrO
Gananca BonocOopoB 3a OTAEJbHLIE NPOMEKYTKH BpeMeHH;

B) MOJYYEHHS PErHOHAJLHBLIX AAaHHBX O BOAHOM pemume GoJorT,
HeoOXOAHMBIX TPH NJAHHPOBAHHH W OCYULECTBJEHHH MeJHOpaTHB-
HBEIX MeponpHATHIL

B cocras pabor na Gosorax u 3a60J0UEHHBIX YUYACTKaX BXOJAT
Habaionenns 3a YPOBHAMH BOAM, OCALKAMH, BICOTON H NJOTHOCTBIO
CHEX(HOTO . MOKpOBa, TAyOHHOI npoMep3anda TopgsAHON 3ajexH,
a TAK¥Ke NMepHoaAHYeCKHe HHBEJHPOBKH BOJAOMEPHLIX YCTPOHCTB H mo-
BepxHocTH  GoJorT,

Onucanna 60J0T H paspesoB TopdAHON 3aJeXH BHNOJHAIOTCA
B COOTBETCTBHH ¢ pexoMenjaunsmp Mertonnueckux ykasauui [41]
n Hacrasaennsa [62].

Ha sonocGopax, naoulaab KOTOpHIX MeHee 3 KM?, HabJI0AeHHA
NPOBOAATCA Ha BceX GoJorax H 3abonoueHnsix yuactkax. Ilpu 6dab-
mef naoutaan sogocGopos HabGaw0IeHHA OpPraHH3YIOTCS TOJALKO HAa
Hanbosee pacnpocTpaHeHHbx GoJOTHBIX MuKpodanaumadtax u 3abo-
JoUeHHEIX yuacTKax. Ecan va roanoGanaHcoBulX BofocGopax GoaoT-
HEIX MacCHBOB HET, HO OHH HMEIOTCA Ha APYrHX BojgocOopax paiioHa
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paboT skcneaHuHH, HAGIIONEHHA OPraHH3YIOTCA Ha OCHOBHBIX MHK-
poianAwadrax oAHOro-ABYX THNHUHEIX AAA pafiona HcecAeA0BaHHi
GOJMOTHBIX MaCCHBOB.

Oprauuszanusa  npousBoAcTBO Habmwogenuil na Goabwnx 6oJo-
Tax (naouwanbio Goaee 0,2 Km?) W GOJOTHBIX MaccHBax, pacnoJo-
AEHHHIX HA BOJOCOOpAX, BLINOJHAWOTCA ¢ YyYeTOM YyKa3zaHuil, H3jo-
seunulX B Hacrapaenun [62].

Huxe nawortcs neo6XoAHMBIE CBefeHHs JJf OpraHusanud Ha-
JMIOleHHH Ha 3a60J0YeHHBIX yuacTKax H Heboapwux 60J0Tax, WIH-
pHHA H AJHHA KOTOphIX MeHee 0,3—0,5 km,

Habmojennsa sa ypoBHSAMH BOAB NPOH3BOAATCA MO BOAOMEPHBIM
CKBayKHHaM (mocraM), oGOpYAOBAHHEIM OGCANHBIMH JlepEeBAHHLIMH
TpyGaMH KBaApaTHOrO CeYeHHSs H YCTPOACTBOM st H3IMepeHus
ypoBHed. OgHoBpeMmenHo ¢ 0GOpPYAOBaHHEM CKBaMHH YCTAHABJH-
BAIOTCH penepa, OTMETKH KOTOPHX CBA3MBAIOTCA HHBEJHPOBKOM
C OTMeTKaMH BOJAOMEpHHIX yctpoicte. [lpn Meakozaaemumx 6oJ0-
Tax penepa MoOryT o60pyAOBaTLCA HENOCPEACTBEHHO ¥ CKBAMKHH, NPH
rayGoKo3aemHBX — Ha CYX0/0J1ax.

[lonpoGuoe onncaniHe H3MepPHTEJNbLHBIX YCTPONCTB, KOHCTPYKILHIL
CKBAaXHH H SKCIIyaTauHoHHelX paGot faerca B Hacrasaenun [62]
i Pykosoactee [80].

Ha weGosbnx 6oJoTax M KPYNMHHIX 3a6OJOYEHHBIX YYACTKAaX
(mupuwoit or 0,2 mo 0,5 KM) ycTaHABAHBAIOTCHA TPH BOAOMEPHBIE
CKBaHHBI: OJlHA — B UEHTpPE, BTOpAs — Ha MOJIOBHHE pACCTOAHHA
MeMy UEHTPaJbHONl CKBaxHHOA H OGaumaiwedn OGposkoit GoJota,
a Tpetb —B 20—50 M oT ucTOKa pyuba (nora), BEITEKAOUIETO H3
GoaoTa (3a6oJ09eHHOro ydacTka).

Ha wnebGonbmHX 3a60J0MEHHBIX YyuacTKax  (WHPHHON MeHee
0,2 kM) ycraHaBaHBaeTCH OfHA BOAOMEpPHAS CKBAMHHA MO BOIMOMK-
HOCTH B IleHTpe.

JKenareqibHO MpoBOAMTH MapajsenbHble HaGIONeHHs 34 BbIna-
JeHHEM OCaKOB H KoseOaHHAMH YPOBHER BOJAL NO caMONHCLAaM A/
NPHOJHXKEHHOTO onpejieledHs NOCAOHHEIX Kos(OhHIHEHTOB BOAOOT-
naun TOP(AHON 3a/IeKM, a Takke JIs H3YUeHHA TpaHcdopmauuu
CTOKa NOMAEBLHIX napoikoB. CaMonHcubl YPOBHS BOAB YCTAHABJH-
BAIOTCA B MECTax ¢ HaubGoJee pacnpocTpaHEeHHHIMH THNAMH GOJOT-
HBIX MHKposanamadgtos.

Ha neGoabmux Goaotax u 3a00J04EHHBIX YYACTKAX B MEMKeHHble
NepHofikl rofia YPOBHH BOMB H3MEPAIOTCA B CPOKH Hab.aionennil 3a
YPOBHSAIMH IPYHTOBBIX BOJ, T. €. OfIHH pa3 B O AHel, a B NaBofouHbLe
NepHOAE — exeNHeBHo. Habmioaenns nponsBoAATCs Kamawmit pas
NMPHMEPHO B OJIHO H TO ¥e€ BPeMs — B MepPBYI0 MOJOBHHY JHA.

3anac Bojul B 6oJ0Te (BbIpaXKeHHLIT B BHJe C/I0A B MM) B paii-
OHEe CKBAMHHBE BLIYHCJASETCA HAJ YCAOBHBIM TOPH3OHTOM BOAW MO

thopmyae
£ E=k
Xu=10 3 AZyp, (28)
Z=80

o8

rae AZ — caoft Topdanoil 3anexn MOWHOCTbIO 1—5 ¢M; p— Koad-
QHUHEHT BOAOOTAAYN TOPPAHON 3a70€XH, COOTBETCTBYIOUNI CA0I0
AZ na Beicote ypoBHa Z; h — yposens Boasl B 6ogoTe (cM) no pau-
HEM HaGawoaenni B ckBamnne; £ =90 — ycaoBublii rOpH3IONT BOAL
(cm), HizKe KOTOpOro YpoBHH OOBIMHO HE ONYCKAIOTCH.

[Tocaoiiubie  kKosduunentsl BogoOTAAaUH  TOpDAHON 3ajewH
B palioHe Kax[0il BOAOMEPHON CKBAaXMHHBI NPHHHMAIOTCA N0 cnpa-
BOYHLIM JaHHBIM ¢ y4yeToM THna 60J0THOrO MUKposanfmwaddTa, a Ias
CKBAMKHH, O0OPYLOBAHHBLIX CaMONHCLUAMH YPOBHEH,— ONBITHHIM ny-
TEM 10 JNaHHLIM HaAGMIOMEHHA 33 XOMOM YPOBHEH BOJABL H OCAJIKOB,
B rtaGa. 12 paworcs ocpennennble npHMepHbe 3HAYEHHS MOCIONHBIX
KO3(HLHEHTOB BOJ0OTAAYN IS TPeX OCHOBHBIX THMOB GOJOTHHIX
Mukpoaanawadpros. JanusiMu 310l TaGJHIB MOMHO NOJAL30OBATLCH
TOABKO A7 NPpHOJHAKEHHON OLEHKH 3anacoB BOALI B 3a60J0YeHHBIX
NOHHAEHHAX H HeGoabwHX GOJA0TAX, HANpHMep B LeAdX pacuera
BofHoro Gananca sopocGopos npn 3aGojouenHocTH Mmenee 209,

Tatauga 12

[Ipubanmennsie ocpennentbie 3naveHna KosphuuKeHTor BOLOOTAAYH I
Topdisnoll 3a0eKH DA8 OCHORHMX THNOB GONOTHMX MHEpoJangwadTos

Mepexoa- Mepexon-
¥poseHus e THIL Ypoaeus MMe THOW
or cpeaned | Hinnmse jco cpeanen | Bepxosue | op epenuen | Hnaunuue |co cpeaned | Bepxoawe
movepxmo- | rumw, [ oot el Temu, | nosepxmo- | runm, pasqomenns]  THm,
CTi CO0TA, | A= 10 cm | TOPDRMON | 4y 05 oy e GodoTa| up 10 cp | TOPPEHOR | 4 =25 cu
oM JAACHH oM BAALH
A =20 cm ah =20 cm
—15 1,0 1,0 1.0 25 0.12 0,25 0,20
—10 1,0 1,0 1.0 30 0,11 0,22 0,18
—35 0,90 0,95 0,95 40 0,10 0,20 0,16
0 0,75 0,92 0,85 50 0.10 0,18 0,15
5 0,40 0,85 0,75 60 0,10 0,16 0,13
10 0,20 0,70 0,60 70 0.10 0,15 0,12
15 0,16 0,40 0,30 80 0,10 0,15 0,12
20 0,14 0,30 0.25 90 0,10 0.15 0,12

[Tpn nenoab3oBannn Ko3QHUHEHTOB BOAOOTAAYH, B3ATHX H3 JiH-
TEPATYPHBIX H JAPYTrHX HCTOYHHKOB, HeoOGXOAHMO YHYHTHBaTh, AJA
KaKkoil cpeinei MOBEPXHOCTH MHKpopeabeda NPHBOAATCA JLaHHBIE 1O
M, @ TaKie YYHTHIBATL CBeleHHA O BenanunHe Ah. 3ta peanunna,
npeacrTapafoulas pasHOCTh MEXAY CPEeAHHMH OTMETKaMiH MOBHilIe-
HHH 1 TOHHMKERHI MUKpopesbeda, NO3BOJSET cAeNaTh NpHGIHKEH-
HYI0 NPHBOAKY NOCJOHHBIX KO3(h¢HUHEHTOB BOAoOTAaYH K J06oi
MOBepXHOCTH 60JI0TA, OT KOTOPOH OTCHHTHBAETCA YPOBEHb BOJIHL.

Hast Buluncaenns 3anaca Boas B 60/10Te OnNpefensioTes cHaYana
3anacel BOAL B paHOHE KaxI0f BOXOMEPHOI CKBaKHHEI IO (hopMyae
(28). lanee, xna Kaxaoro 60J0Ta BHUHCAAETCS 3aMac BOAL B HeM
C YUETOM JIONIH MJOMAaLH AaHHOTO MHKponanamadTa f;, na Kotopyio
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MOHHO PAaCnpOCTPaAHHTL MNOKAa3aHHA Kamaof BOJLOMEpPHOH CKBa-
AHHBI, T. e.

Xa=Xufi+Xafot ... +Xufs. (29)
Peayasrathl pacyeros sanuceiBalotcs B Tabanunoi dopme.

3arem BHUHCAAIOTCH 00beMbl Boabl (M?) B KamxaoMm GojoTe H 3a-
GOJOUEHHOM YYacTKe, a TakkKe CyMMapHhil o6bem (3] X") na Kax-

Ayw paty. Heaennem cymmapnoro o6beMa Ha naoumaib sogocGopa
onpeaeasieTcs cpeiHHH B3BelleHHBbIl 3anac soaw B G0J0TAX Ha BO-
nocGope (mm). Mamenenne 3anacos BoAbl B G0J0TaX BLIYHCAAETCH
KdK pa3HOCTh CpelHHX B3BEIICHHLIX 3amacoB Ha KOHel H Hava/jo
pacueTHOro HHTEpBaJa BpeMeHn.

[Ilpnbamxenno sanacwl BoAsl B GoJotax Ha sopocGopax MOMKHO
onpejejNTh Kak cpeinee apH(MeTHYECKOe M3 3anacoB BOJBI, pac-
CYHTAHHBIX MO JAaHHBIM OTAEJbHBIX CKBamHH Ge3 yueta BuAOB (O-
Aot H MHKpoaanmmadgros. [Ipu pacuerax BogHEIX GanaHcoB BOMLO-

cGopos cpenunii 3anac soaw B Goaotax X, yMHOMAETCH HA 00
naowaan sopoctopa [gon, 3aHATY0 GosoTaMi H 3a60J0YEHHLIMH
YUACTKAMH.

Ilpy maawunn JpAa B Gosotax # Ha 3a00J0YEHHBIX YYaCTKax
3anackl BOALI B pafioHe KasKJ0fl CKBaMHHBI BBIYHCJAMIOTCH MO OT-
METKe NOBEPXHOCTH Jbjd, NpHYeM 3HadeHns Ko3pHUUHeHTOB BOJIO-
oTAauH TOpPQAHOH 3ajexH NPUHHMAIOTCA TAKHMH e, Kak 444 Ta-
JOr0 HX COCTOAHHA.

3.12. HaGmwoaeuns 3a rayonnoli npoMepaanuns
H OTTAHBAHHA MOYBHLI

HaGmonenna HMEIOT Heablo HAyUeHHe BAHAHHA 3THX (aKTOpPOB
Ha (OopMHpPOBaHHE CKJIOHOBOTO CTOK4 H MOTeph CTOKA 3a CYET BIH-
TLIBAHHA BOJAL B [OYBY.

[nybuna npoMepsanns NMOYBH ONPEAEAAETCA MO Mep3JoTOMepy
Hauuanna, a npH OTCYTCTBHH €ro ¢ NOMOLILI0 NOYBEHHOro Oypa
AM-26 nam nyrem otpwBkn mypdos. [locaeanee npumensiercs
TAK}Ke [AJf KOHTPOJA nokasanui mepanoromepoB. IayGuxa ortrau-
BAHHA MOMKET ONpefeAaThCA MeTaJdJHYeCcKHM LLYIOM,

Ycrpolicteo MepsaotoMmepa [lanuwianHa, ero ycTaHOBKA W opra-
HH3alusA Habaonedni onucansl B PykoBoacrsax [77, 80]. HaGmone-
HHS NpoBOAATCS OOGBIYHO OHH pa3 B JAeKAaly, a4 B NepHO/ CHeroras-
HHSA — eMe1HeBHO.

[TynkTel HabawoaeHuil pacnoJaraioTes Ha KamaoM yvactke nal-
JIOfleHHH 33 BJAXKHOCTBIO € OXBATOM BCeX JaHamadToB B npee-
Jax BoaocGopa.

[Ipumepnoe KoanuecTBO nyHKTOoB Habarofenufi n 3a rayOGuHOI
NpOMEep3anHsa NouB Ha BoaocGopax A4A Hale#HOro OnpejlenaeHHd
cpeaneil BeaHuHHL ¢ 3ananuofi norpemHocteio 10% sasucHT ot
cpenaneil rayOuusl npoMepsanus L:
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Lo o v oo v 1) 20 30 40 a0 70 B0
RENE LRI 62 4+ 24 19 14 10

Ina aanannoit norpemnoctH (15%) koanuecTBo HeOOXOAHMBIX
MYHKTOB yMenblnaetcs B 2—2,5 pasa. 3T1a 3aBHCHMOCTL TIpaBOMEpHa
IS NOJEBLX H JeCHHIX YUACTKOB BOAOCGOPOB H OCHOBAHA Ha CBASH
CpefHHX rayGHH MPOMep3aHius No4sbl ¢ Ko3hdHilHeHTOM BapHalliy,
XapaKTePH3YIOUHM NPOCTPAHCTBEHHYIO HEpaBHOMEPHOCTb TayGHH

NpoMep3aHns

3.13. BoaxoOaaancospie HAOAIOJEHHA HA BOAOXPAHHAHIIAX
H O3epax

Hayueune n pacuer BOJHOrO, TEIJIOBOrO M coJeporo GanaHcoB
BEINOJHAETCH KaK AAA AefCTBYIOUHX BOAOXPAHH/IHIL W O3ep ¢ ecTe-
CTBEHHBIM BOAHLIM pexumom [Bl], Tak W AaA NpoeKTHPYyeMHIX BOJO-
XPaHHJHLL, a TAKKE 03ep, Ha KOTOPHIX BO3MOMHBEI HIMEHEHHS 3THX
GaJaHCOB B CBA3H C XO3AACTBEHHBIM HCNOJbL30BAHHEM BOJAHLIX pe-
cypcoB. B macTosuiem pasjene paccMaTpHBalOTCH BOMPOCH, Kaca-
JOHIHecs Opraaizanun HaGaoAeHHl TONLKO 33 3JeMeHTAMH BOJHOIO
Gananca sogoemop. Chelyer OTMeTHTb, 4TO pacueT TEMAOBOTO H
coqeporo GanaHcoB Hepo3MoyKen Oe3 JaHHbX O BoAHOM OanaHce
BOJIOEMOB.

CraunonapHas THAPOMeTeOpoJorHyeckas cetb I'napomercayKObl
CCCP na BojoxpaHHJAHIIAX H O3epax BKJIOYaeT CrelnHaJH3HpOBaH-
HEEe THApOMeTeoposiornueckie obcepBaToOpnH, O3€pHLIE CTaHILHH,
NAaBYUHE THAPOMETEOPOJOrHYeckHe CTaHLHH H O03epHbIE THApOMe-
TeopoJorHyeckHe nocTel, paora Koropelx peraamentapyercs Ha-
crapaenuamu [56, 61] n Pykopoacteom [81). 3ta cets cranunit u no-
CTOB NMPOH3BOJAHT KOMMJEKe HabmaioneHuil 3a ocaaKkaMH H APYTHMH
METEOpPOJIOTHYECKHMH 3JeMeHTaMi Ha OeperoBulX H OCTPOBHBIX MO-
eTax M NAaBY4YHX CTAHUHAX, 32 YPOBHAMH BOAW B NpnGpexHOf 30He
H Ha OCTpPOBAX, 3a TOAUIMHON AeIAHOrO NMOKPOBA M 3aNacoM BOABI
B cHere Ha aksaTopHu Bogoxpaumamul (ozep) u B npubpemuoi
30He, 34 HCHAPEHHEM C TNOBEpPXHOCTH BOJALI MO HCMAPHTENAM, yCTa-
HOBJEHHHIM Ha cyule W B Bojoeme. Kpome Toro, cranumn H obcep-
BATOPHH COOHpalOT AaHHBIE O CTOKE peK, NHTaUAX BOAOXpanH-
auma (osepa), o c6pocax m3 soaoxpaunanuy soasl uepes ['IC, us3
KOJIeKTOPOB, a Takxke o6 oObemax Bojosabopa M3 BOJOXPAHH/IHIL
Ha NPOMBILJIEHHBIE, KOMMYHAAbHEE, CEAbCKOX03ANCTBEHHbIE H ApY-
rie Iean H KOHTPOJHPYIOT YuYeT OCHOBHOTO CTOKa BOJL H3 BOJIO-
xpannnuny uepes '3C w gpyrHe rHAPOTeXHHYECKHE COOPYIKeHHS.
Yuer cToKa pexk NPOH3BOAMTCA THAPOJOTHYECKHMH CTAHUHAMH H no-
cramn napomercayxOul B cootseTcTBun ¢ Hacrasnenusamu [54, 60]
4 HA THIPOTEXHHUYECKHX COOPYXKEHHAX — Pa3JHYHbLIMH Be1oMCT-
BaMu ¥ yupemienusmn B cootserctBui ¢ Muctpykumamu [16, 17]
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K 10noNHHTENbHBIM HECTAHAAPTHEIM paGoraMm oTHOCATCA HabJI0-
ACHHSA 33 CTOKOM Ma/blX peK H pyubes, Bnafaiouwux B sogoem («Go-
KOBasl MPHTOUHOCTb®), 34 HCNAPEHHEM H BJAKHOCTLIO nepeyBJaax-
HEHHLIX no4s B Geperosoii 30He, 3a HCnapeHHeM ¢ 3apacTailnx
YU4CTKOB BOJOXPAHHJHIL, 3a YPOBHAMH FPYHTOBHIX BOJ B Geperosoi
sone. ITH HAGMONEHHA OPraHH3VIOTCH Kak rHAPOMeTe0poIorHYe-
CKIIMH 0BCepBaATOPHAMH, TaK H IKCHELHILIA MM,

PeayibTathl SKCnefiHUHOHHBIX M CTAUHOHAPHBIX MCCJAe10BaHH
HCIOIL3YIOTCA A7A pacueta BOAHOro Gajanca AeACTBYIOUHX H npo-
EKTHPYEMLIX BONOXpaHHAHLL (03ep) H pexuMa HX paGoTHI.

Hiuxke PACCMATPHBAIOTCA BOMPOCH OPraHH3allHH HECTaHAapPTHBIX
Ha0J/oIeHHil 10 H mocae co3paHus BONOXPAaHHJHILL.

Has ouenkn Beanunn Geperosoii NPHTOYHOCTH OPraHH3YIOTCA
Ha0JI0CHHS 32 CTOKOM HeGOJBIIHX THIHYHEIX PEK H pyuLeB B cO-
oTBeTCTBHH ¢ Hacrapnennsimu [54, 60). Jdanuse no CTOKY 3THX peK
AOJKHE GBITH penpeseHTATHBHBIMH 5 npHOpexHoil 30HH BOMO-
XPaHHAHIE, TIOSTOMY AaA HX BeIGOpa BHIMOJHAETCH JAeTaJbHOE hu-
3HKO-reorpaguyeckoe obcjefoBanie pailona NMPHOpEeKHOH 30HB
NPOEKTHPYEMOTO HaH JefcTBYIOUlero Bogoxpanuanma. Mamepennas
BOAHOCTh MaJbIX peK YBA3LIBAETCH 1O MecsilaM, ce30HaM M 3a TON
C BOJIHOCTBIO O/HMAHIIHX PeK, CTOK KOTOPHIX CHCTEMATHYECKH H3-
mepsieres. IIpn Hanmumn ynoBreTBOpHTENBHBIX CBA3ell CTOKA Hal-
MIONEHHA  HA  BHIODAHHLIX MaJbX peKaX npekpamaiorcs. IlpH
OTCYTCTBHH TAKHX CBSI3eH CTABHTCA BONPOC 06 OPraHH3alMM MHOFO-
JETHHX HAGMIONEHHIT HA THNHYHBIX MajLIX peKax, BNajalollHX B BO-
AOXpannanma, ecan o6beM GOKOBON NPHTOYHOCTH HTpaer cyuect-
BCHHYIO pOJib B BOAHOM GajaHce BOMNOXPaHHJIHILA.

HaGmonenne 3a ucnapenneM M BJaKHOCTBIO NOYE Ha nepeys-
J@IKHEHHBIX  YHaCTKaX CYmIH TPHOPEKHOM 30HB! BOMOXPAHHTHIL
HPORIBOAUTCA € LEJBbI0 BHSACHEHHS JONOJHHTENbHBIX NOTEPh BOIM
Hd HCHapeHHe ¢ MOATOMJEHHHX OGeperoBHX nJaoMIaZell, a Takme
¢ OGCHIXAIOUAX NJIoMmAael 103Ka BOLOXPaHHIHIL NpH JIETHEM IOHH-
KEHHH YPOBHEH BOJLI.

Has nabmonennit 3a Henapennem c nepeyBJaaXHeHHBIX TOATOMN-
AAEMBIX YHACTKOB HCnoab3ywTea Henaputeanw I'I'H-500-50, T'TH-
500-1000, I'TH-B-1000 u m3BemnBaeMbie JH3HMETPH ¢ pasJH4YHON
riayonHol rpynToBHX Boa. HaGmonenus OPraHu3yTCss Ha THMHY-
HLIX TI0 IIOMBO-TPYHTaM H BeTPOBOMY PEMHMY Y49acTKaX MecTHOCTH.

Han nprOGAMKEHHON ONEHKH PasJHunii B BeJHYHHAX HCnapeHns
C NOATOTIAEMBIX H OOGCHIXaMOUHX YYacCTKOB BOAOXPAHHJMIL peKo-
MEHIYETCH HCNOJIL30BATHL CNelHa bHble GOPMYAH H NOJI0KeHHS [91].
B cOOTBETCTBHH ¢ 3THMM peKOMeHAALHAMH Hcnapenne ¢ oGCHIXal0-
Lero JoxKa B nepeyio Jekaay Oyaer Gosblie HCHApeHHA ¢ BOIHON
nocepxHocTH B 1,3 pasa B crensofi W mosynycTHHHOM 30nax H B 1.2
Pasa B JecocTenHol u JecHolt sonax. B nocnenyiomue nexkanm sti
COOTHOWEHHA GYAYT yMeHbIIATHCA A0 €AHHHIE H MeHee B 3aBHCH-
MOCTH OT CTeneHH OGCHIXAHHA MOYB H METeOPOJOTrHYECKOro pexuMa,.

HaGaonenns sa uenapennem c YHacCTKOB, 3apacTaloUiHx BOAHON
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PACTHTENBHOCTLIO, TAKXKE aKTya/bHbl, TAK KaK BEJHYHHB HCnape-
HHA C TAKHX YYacTKOB B GOJbIIHHCTBE MECflLEB TeNJoro nepHoia
GoJbiue, ueM ¢ nosepxuoctH Boasl B 1,3—1,6 pasa [91]. Tlo muennio
HEKOTOPBLIX HCCJejoBaTesell, HCnapeHHe ¢ 3apacTamlilix yuacTKOB
Gogblue, YeM ¢ BojHoll nosepxuoctd Bcero B 1,0—I1,1 pasa, a no
MHEeHHIO Apyrux,— B 2—3 pasa. Takoe pasinuHe B OlLEHKE HCTMape-
HHS CBS3aHO, NO-BHAHMOMY, ¢ GoJbLION TPYAOEMKOCTbIO, TeXHHYE-
CKOHl CJ0KHOCTLIO H MeTOAHYECKOil HesCHOCTHIO NPOH3BOACTBA Hab-
Ji0feHiii 3a HenapeHHeM ¢ BOJOEMOB, 3apOCHIHX BJaaroso0HBOH pa-
eTHTENbHOCTBIO. A 9TOH 1eaH OOLIYHO MPHMEHAKTCS HenapHTeaH
I'TH-3000, ycranapaupaeMble no ABe WITYKH ¢ Kam/blM BHIOM mpe-
oGaanamouieli 145 AaHHOTO BOjoeMa BOJAHOH PaCTHTEILHOCTH (Tpo-
CTHHK, KaMbllll, POro3, XBoll, OCOKAa, PACKAa, KyBHIHHKH H TpOY.)
B 30HE PacnpocTpaHeHHsi 3TOM PacTHTEJILHOCTH, a TAKMKe OJHH-ABA
HenapuTeas Ha cBo0OJAHOR BOJHOH NOBEPXHOCTH.

HanGonee cJA0MHBEIM ABAAETCH BLIOOP YYaCTKOB C BETPOBBIM pé-
JKHMOM, -AHAJOTHUHBIM OCTAJLHHIM YYACTKaM, 3apocliuM BOJHON
pacTHTeabHOCTbIO. He Menee coKHbIM SIBAfieTCA 3apfjiKa Hcmapu-
Teqaeil BOAHON pPacTHTENbHOCTLIO, TYCTOTa M COCTOfIHHE KOTOPOIf
B HCnapuTeJe JOJKHB BCe BpeMsi COOTBETCTBOBATH OKpYKalOLLen
sapociieii aksatopun Bojoema. [lpn sapajike ucnapHTeneil NnoBpex-
AaeTca BOJHAA PACTHTENLHOCTh, B TOM UHCJAe H ee KOpHeBas CH-
eTeéMa, YTO NPHBOAHT K OTMHPAHHIO PacTHTEJIbHOCTH. TexHuueckne
TPYAHOCTH H3MEPeHHs HCNapeHHs 3aKaioualTcd Takme B MOJLLEp-
MAHHH COOTBETCTBYIOLLEH BBICOTH GOPTHKOB HCNApHTE/EH 110 OTHO-
WEeHHIo K YPOBHIO BO/LI B BOAOEME H B 3allHTe HCnapHTeseH OT 3a-
XJeCTHBAHHA HX BOJHAMH.

PeayabTaTsl H3YYEHHS HCNapeHHs ¢ BOAHOM NOBEPXHOCTH Omyo-
Jukosaubl B pane paGor [37, 38, 40]. 3

Habawoaennsi 3a YPOBHAMH TPYHTOBHIX Boj B Geperosofl 3oHe
BOJOXPAHHJHIL B Ha OOCHLIXAIOWIHX YYACTKAX JIOXa NPOH3BOAATCA
€ 1eJbI0 OMpefeNeHHs NOJA3EeMHON eMKOCTH BOJOXpaHninila H JH-
HAMHKH 3TOll eMKOCTH B pa3JH4YHBEIE NEpPHOAL rofa, T. &. AHHAMHKH
H3MeHEeHHI 3anacoB MOJ3eMHBIX BOJ, OTHOCSAUIHXCH K MOJe3HOH CyM-
MapHoil eMKoCcTH Bojoxpauuaniua. [Las 3Toro yctaHap HBAaeTcs pal
CTBOPOB CKBaXKHH HA THIHYHBIX B FHAPOrenJOrHYECKOM OTHOMIEHHH
yuacTkax (no rayGuHe 3ajieraHHsi FPyHTOBBIX BOJ W TPYHTaX, non-
JIeKAUHX Ce30HHBIM 3aTONJaeHHAM). PaccTofHHA MemAy CKBamH-
HaMH GyAyT pasaHYHEIMH B 3aBHCHMOCTH OT TPYHTOB, CJaralomux
Gepera H J0Me BOJAOXpaHH/IHILA, 3 TAKKe YKJOHOB 3epKajd TPYyH-
ToBHX BOA. OAHAKO BO BCeX CcJayuasix nepsas CKBaxHHA pacnoJjara-
eTcsi B HenmocpeAcTBednoil GanzoctH oOT OpPOBKH BOLOXPAHHJIHILA
(B 10—30 M), onpeneaseMoil No HaHBLICHIEN OTMETKE YPOBHA BOJbI
B HeM, BTOpas — Ha pacctoanud 30—50 M oT mnepBoil, TpeTbhf —
Ha pacctoaunn 50—150 M ot BrOpoil W panee wepes 200—500 m
ApYF OT Apyra A0 MecTa, rjie npelno/lomnTeasHo He Gyner Had.1io-
Jathes noAnopa rpynToBuX BoA. Ha oGchixaeMmbiX ydacTKax J0¥a
BOAOXPAHH/IHILA CKBAMKHHBE pacrionaraiorcs Ha paccroanun 100—
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1000 m apyr or Apyra B 3aBHCHMOCTH OT WHPHHB o6GcLIXaeMoft
GeperoBoil  NoOJOCH.

CrBaXKHHBl  yCTAHABAHBAIOTCA AAA HabaiofeHuil 3a ypPOBHAMH
KaK nepBoro, Tak ¥ BTOPOro BOJOHOCHHIX IOPH3COHTOB, €CJH NOCAeN-
HHil GyaeT HCNBITRIBATL NEPEMEHHBIH NOANOP OT BOAOXPAHHJIHULA.
Ha6aonenna nposoasrtes o6GLIMHO He uallle OJHOTO pasa B 5 CYTOK,
HO H HE peXe OAHOro paiza B Mecsll.

HenpemenusiM yeaoBuem spasetcs onpeaencuue kosdpduunentos
BOADOTAAYH BOJOHOCHBIX TPYHTOB, (€3 3HAHHA KOTOPHIX TepAeTCH
CMBIC] HaOJIOAEHHA 3a H3MeHeHHEM AKKYMVJHpyoUlell noaseMHofl
EMKOCTH BOJOXpanuanila. Buunwciedne uaMeneduit 3anacoB TpyH-
TOBBIX BOJ BLINOJIHAETCA B COOTBeTCTBHH ¢ Pykoeoacteom [81],

B nexkoTopuix cayyaax HaOJoleHnsi 3a YPOBHAMH NOA3EMHBIX
BOJ NPOH3BOAATCA /A BHIACHEHHA BO3MOMHOrO OTTOKA IPYHTOBBIX
BOJ 3a mpefennl Boaocbopa Boaoxpanuaniia. Takoe aABaenne Momer
HMETb MECTO NpH GOJbILOM NOAbeMe YPOBHEll BOAb B BOLOXpPaHH-
JHILE H HH3KOH (MO OTMETKAM MECTHOCTH) BOAOpasieNbHON JHHHH.
Hannune orroka Gyaer onpeaensiThei MO YKAOHY TPYHTOBHIX BOJ,
HANPaBJAEHHOMY OT BOAOXPAHHJHILA 33 JHHHIO NOBEPXHOCTHOTO BO-
nopasnena, [asa peilenHsa  Bonpoca 0 KOJAHYeCTBE OTTeKawoule
NOA3EMHLIM NYTEM BOJAB CJAELYET ONpPefeSHTh MIOadb, Ha KOTOpPO#
MPOHCXOAHT 5TO ABJEHHE, YKJOHH 3epKajia TPYHTOBHIX BOJ, MOIL-
HOCTL BOAOHOCHOrO mJuaacta # KoshdHuHedTH (PHALTPAUHH BOAOCO-
Aepaulux nopoa. Pacxoa rpyHTOBOro notoka BHIYHCJAAETCHS N0 W3-
BECTHHIM B rujaporeoqorun dopmyaam [11, 23, 86].

lanuble nepeuncjeHHBX 31eCh CTAHAAPTHBIX H HECTAHAAPTHHX
HabMOeHHA NO3BOJAAIOT PaccYNTaTh BOAHLI GajaHc BOLOXpaHHIHIL
1 o3ep 3a moOOOA nepHojl BpeMeHH (HO He MeHee OJHON JleKaikl) no
nojaHoil gopmyae ypasHenns poAaHoro GanaHca BOAOXpaHHJIHIILA.

3.14. AKTHBHLIL 3KCIEPHMEHT B BOLHODANAHCOBLIX HCCALNOBAHHAX

IKCNepHMEHT B FHAPOJIOIHH ABJIAETCA METOAOM <. .. eTaJbLHOTO
H3YueHHs (QHINYECKHX 3aKOHOMEPHOCTEN THAPOJOTHYECKHX Tpoilec-
COB B 3a/laHHBIX, HCKYCCTBEHHO CO3JAHHLIX HAH NOAOGPAHHEIX B NpH-
poie ycaosusix» [97]. C nomoubio SKcnepHMeHTa HecaeAayloTes 3a-
KOHOMEDHOCTH TMOrJIOUIEHAA BOJALI NOYBOM Il CTEKAHHS €€ CO CKJIOHOB,
HCnapexHe ¢ NOBEPXHOCTH BOJAB H CYIIH, BJHAHHA &rpoJecoTexHH-
YEeCKHX MepOonpHATHH HA CTOK H MHOrO JIPYrHX sIBJEHHH, onpeaensio-
UHX B KOMIEKCE CJAOXKHLIE MHAPOJOrHYecKHe mnpoueccn [97].

IKCNEePHMEHTH B THAPOJOTHH MOMHO NOAPA3NEINTE HAa [BA
BHIA: MPOCTON, MJAH NAacCHBHBIA, W aKTHBHEIA. Bce skcnepnmeHnTHl
OCHOBAHLI HA METO/le cpaBHeHHA. MeTox npeaycmaTpHBaeT Ha cpas-
HHBaeMblX 00beKTax paBeHCTBO BeeX (haKTOPOR, BAHAIOUINX HA H3Y-
yaeMBblfl 3JIeMEHT BOJHOro GajaHca, KpoOMe OJHOTO WJAH Tpynfsl of-
HOpoiHuX d¢akTopoB. Hanpumep, conocraBienHe 3a pasHble M0
yBJAAMHEHHOCTH MEPHOJAL H ToAbl BEJIHYHH CTOKa ¢ OOJECceHHOro M
OTKPLITOr0 BoAOCGOpPOB, HMEOUIHX COBEPIIEHHO OJHHAKOBLIE mnou-
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BEHHO-THApPOreoJoriuyeckne H MoppoMeTpHUYecKHe XapaKTepHCTHKH,
CONOCTABACHHE BEJAHUHH HCOADEHHA € OTKPHITON BOAHOA nNOBepx-
HOCTH H C BOAHON TOBEpXHOCTH NMPH HAJAHUYHI PACTHTEJbHOCTH; CO-
MOCTABJAEHHE BEJHUYHH HCMAPeHHs ¢ OJHHAKOBBIX TMOYB NPH pPasHON
rayGiHe 3ajeranis FPYHTOBBIX BOJA HJH NPH OAHHAKOBON riay0une
3aJeraHns TPYHTOBHX BOJ, HO PAa3HOM COJIEBOM HX COCTaBe H T. IL

MPOCTOM 3IKCNepHMeNnTe H3YYeHHe BJHAHHA pa3noobpasuA
nanamwadTHeix pakTopop Ha saemeHThl Gajaxca TpeOyet NMpoH3BOA-
cTBa HabMOJeHH B TeueHHe JUIHTEJbHOrD nepuHoga AJA OXBaTa
BCEHl BOIMOMHON aAMNAHTYIH KoMebGaHHA KJiHMaTHYeCKHX (aKTopos.

O6bexkTaMu HeCeIOBAHNA CAYMAT NapHble HAH KYCTOBbBIe BOJO-
cbopul 1 cTokoBble naoutaaku [68, 80, 91, rpynnsl HCnapHTENBHBIX
MIOMAA0K H T. M., pacnofoXenHble BecbMa OJH3KO APYr K APYTY,
uTobnl KAHMaTHYecKHe GaKTOpsl KamAOro rofia M cesoHa GuIH CO-
BEpPLIEHHO OAHHAKOBLIMH A1 CPaBHHBAEMLIX 00BEKTOB.

AKTHBHBI 3KCHEpHMEHT npeaycMaTpHBaeT H3yueHHe H3IMeHeHus
Kakoro-in0o oaHOro sJaeMeHTa BoaHoro GanaHca B pesy/bTaTe Xo-
3AACTBEHHON AeATEeNLHOCTH ueJoBeKa (BupybKa H nocajika Jeca,
BHeceHHe yAoOpeHHH, H3MEHEHHe MOJEKYAfPHOro cocTaBa noBepx-
HOCTHOMl TJIEHKH BOAM M T. 0.). AKTHBHBIH SKCNEPHMEHT MOMKET
GEITH NPOBEAEH TaK#Ke NyTeM MOMAEJHPOBAHHA ECTeCTBEHHBIX NpH-
PONHEIX YCAOBHA (HCCYWEHHe WAH YBJAaMHEHHe Mo4B, HX NpoMopa-
JKHBaHHe, yCHJeHHe H ocjaabieHHe HHTEHCHBHOCTH CHEroTasHud,
Ao jaeBaHue H T. A.), BAHAIOUIHX Ha COOTHOLIEHHE 3JEeMeHTOB BOM-
Horo GaJamHca.

MojennpoBanse NPHPOAHLIX VCJAOBHA COKpallaeT nepHoa He-
cAeloOBAHHA B HECKOJLKO pa3s H NO3BOJAeT HAMETHThH (HIHYECKH
060CHOBAHHYIO MOAeab (POPMHpOBaHHA H3yuaemoro mpouecca. Ha-
npuMep, B TedenHe 4—>5 JeT MOMHO ONPeleNHTh OCHOBHEIE COOTHO-
WeHNA B BEAHUHHAX CKJOHOBOTO CTOKA NMPH pasjanvHol rayGHHe npo-
MEp3aHHs i Pa3HOfl CTeneHH YBJAXHEHHS MOYB; 3@ 3TOT e CPOK
MOMHO COCTABHTL NpeAcTaBAeHHEe O pPasiHuHAX B BeJHYHHAX CYM-
MapHOTO HCMapeHHA CeNMbCKOXO03ANCTBEHHBIX KYJAbTYP NPH CHIBHO
H ¢aabo yaobpeHHEX nousax H T. A. Ewe Goaee cokpaiaiot nepuos
HecaenoBannit naGoparopisie paloThl, MOAEJHPYIOULHE MPOLECCH
HH(PHALTPAUHN BOALI, HCNAPEHHs, MHIPAlMH BJaard H T. J. Ha He-
GONBLIIHX TTOYBEHHO-TPYHTOBLIX MOHOJHTAX.

Takum obpasoMm, AKTHBHBIA IKCNEPHMEHT JOCTATOUHO MOJHO H
GLICTPO NO3BOJSET KOJHYECTBEHHO ONpeie HTh OCHOBHbIE (DOpPMBI H
HanpaBJeHHA NMpoueccos (opMHPOBAHHA H3YHaeMOro 3/eMeHTa BOJ-
Horo Ganawca. Has 3Toro Hcnosb3yloTcs Heboasline BogocGOpH
pPY4YbeB H JIOFOB, CTOKOBHIE H BOAHOGanaHCOBLIE MJAOWLALKH, JAHIH-
METpLI, TPYNNLI HCmapuTeaell pasHbIX KJAaccoB H JaGopaTopHu.

Hexkotopule cpefeHns O MOCTAHOBKE H Pe3yabTaTaXx aKTHBHLIX
SKCNEepHMeHTOB Ha BOAOCOOpax H CTOKOBHIX MJOUAAKaX NMPHBOAATCS
B paborax [25, 31, 91], a Takxe [21, 71]. AxkTuBHHI 3KCNEpHMEHT
B TAKOM NOHHMAHHH HOJMKEH 3aHHMAaTh BeAyllee MecTo B peajin3a-
IHH [pPOrpaMM SKCNeJHUHOHHHIX BOAHOGAJAHCOBLIX HCCAEA0BaHHIlL
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MPUMEPBI UCIMOJIb3OBAHHS
BOJLHOBAJIAHCOBBIX HCCJIEJOBAHHH
N9 PELUEHHUSA MPAKTHYECKHX 3AINAY

[IpnMepsl HCNOAbL30BAHHA PE3YALTATOB SKCNEIHIHOHHBIX BOJHO-
GanancoBslx HaAOGMOMEeHWH Aaf pelleHHA OTAeJbHEIX 3aja4 JalTcH
B OCHOBHOM MPHMEHHTEILHO K PACCMOTPeHHBIM B riase 2 nporpam-
MaM HCCJAeNOBAHMI, a TAaKMe nO MaTepHanaam ApPYTHX SKCNeLHIH-
oHuHbX pabot. [las pelleHHs KOHKPETHHX 3aja4 CXeMbl ypaBHEHHA
BojHoro Gasaca, paccMOTpeHHEe B riase |, npeobpasyloTca B APY-
FHe Bkl OTHOCHTEIbHO HCKOMOTO 3JaemeHTa GanaHnca H aawTca 10-
noAHHTe LHEE COOTHOIIEHHA 3/eMEeHTOB BOAHOro Gananca. VcJ0B-
Hpe obfo3naueHus sJemMedToB GajsaHca NPHHATH B COOTBETCTBHH
¢ raasoft 1.

PeayabTaThl paccMaTpHBAEMEIX 3]ech HCCAeOBAHHA YacTHYHO
ony6JHKOBaHB B pasiHuYHBIX  H3JaHHAX, a TaKkKe HCNOJAL30OBAaHHI
B MoHorpaduax «Pecypchl NMOBEPXHOCTHHIX BOI». Onuako OCHOBHOH
of6beM MATEpHAJOB H Pe3ysbTaTthl JKCHEAHIHOHHBIX HCCJAeA0BaAHHM
noMelleHsl B pasiHuHEIX OTYETaX, CTATHLAX, MOHOTpadHAX [4, 36].

4.1. Crok n Boauuil 6ananc BoaocOOPOR B NEPHOJ,
BeceHHero noaoeoaba B Gacceiine p. Lllenonn

OCHOBHEIM PE3YJALTATOM 3KCTEHIHOHHBIX HecaefoBannit B Gac-
ceiine p. llleaonn sBASETCA BHIBOL O TOM, 4TO jame B paionax
¢ n3GLTOMHEM YBAAKHEHHEM OCHOBHOE BAHAHHE HA (POpPMHpOBaHHE
BCex XApaKTepHCTHK CTOKa H NOTeph BECEHHHX BOJ OKa3blBalT Me-
XaHHuyecKlil coOCTAaB NOYBO-TPYHTOB, rayOnna 3ajeranis TPYHTOBHIN
pojL. objgecennocTs H 3aboJjodeHHOCTh BojocGopoB. ITi GarkTopl
Haubogee KOHTPACTHO NPOSBAAIOTCA B NMEPHOAL NOAbeMa H cnaia
nosopoibs. [IpoTHs Beex oMuAaHHA HE NOJYUYeHBl YeTKHE CBA3H
MEAIAY BeJHYHHAMH MaKCHMAJbLHBIX MOLYJAed CTOKa H TNJ0HLAILbLIO
pojgocGopa (pnc. 28), ero obaecennoctsio H sabododenHoCTbiO. OT-
CYTCTBYIOT TaKAke ONpelefenHble CBA3H MeXAY KO3(pHUHEHTOM
¢TOKa BECeHHero noJoBOAbA M YKazawHeIMM (axtopamu. Tax, npu
OAMHAKOBLIX nJomaaax M obaeceHHocTH  BoaocOOpPOB pasinuud
B MAKCHMAJBHBIX MOAY/AAX cTOKa jocturaior 3—4 pas. Onuako
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o0ulafs TEHACHUHA YMEHBIIEHHA MAKCHMAJLHOIO CTOKA C POCTOM
naollagn sojocOopa HMEETCs H COOTBETCTBYET NOKa3aTenio peayk-
nHH n, pasHomy 0,25 B H3BecTHOH ¢opMyae 14 pacuetra MaKcH-
MaJIbHOI'O CTOKa BECEHHEero noJosofba [85]

Anaaus ycaosuit GopMHPOBAHHA BeCeHHEro CToKa M BOAHBIX Oa-
JancoB 3a NepHoaLl noibeMa H cnaja I0JOBOAHA NO3BOJHIH Chae-
JaTh 3aKJIOYEeHHe, YTO OTCYTCTBHE CBA3IH MEXIY MaKCHMadbHBIMH
BEJHUHHAMH CTOKa, Ko3(@HUHEHTAMH CTOKAa H [JIOLLAAbLIO BOIO-
cGopa, o6aecennocTbio n 3a60104eHHOCTBI0 OOYCJIOBIHBAETCA TEM,
YTO 3HAYHTEJLHOE BJHAHHE OKA3WBAaWT TAKMXKe COCTAaB NOYBO-TPYH-
TOB, rAyO6HHA 3ajleraHis TPYHTOBHX BOJ, penbed MECTHOCTH, THMLI
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Puc. 28. T'paukn CBA3IH MAKCHMANLHEX MOIVJEH BeceHHero
croka M ¢ naomanwio sogocGopa F nas pek Gaccefina p. Lle-
aoun, 1963 r.

| — ofnecennocTh BopocGopon MeHes 40%: 2 —To e, or 40 ao 60%:
J—10 ¥We, Godee B0%: 4 — sabonoucHmocTL Goaee 0%,

6oa0T B 3a00JOYEHHHX YYACTKOB, TYCTOTAa pedyHOM CeTH, BHJOBOM
COCTaep H nNOJHOTA Jeca.

Peabed mecTHOCTH M XapakTep Jeca CHALHO BAHAIOT HA JPY K-
HocTs cHerotaaunda. B. M. Kopayn [25] y6eanTeanno nokasaJ Hanu-
YyHe ACHHXPOHHOCTH B NpOleccax CTEKaHHA TagbiX BOJ CO CKJOHOB
pPasaHuHBIX SKCNO3WUHA H CIeAaJ BBIBOL O TOM, 4TO HAa CpPaBHH-
TeALHO HebOALIIHX NOJeBLX BoJocGopax MakcHMa LUK CTOK Gyaer
tem Ooabine, yem GoJee APYVAHHO NPOXOAHT cHeroTaauue. [Nocaennee
HMEeT MeCcTo Ha NJAoCKHX BogocBopax, a Ha sBopocOopax ¢ pacune-
HeHHBIM pensedoM TagHHe CHera pACTATHBAETCH, YTO YMeHbIlaeT
MAKCHMAJAbHEIE MOAYJH CTOKA H CYTOYHLIE BeJaHuHHW cOpoca Tanaof
BOJLBL.

K coxanenuio, MatepHansl, NOATBEPKIAAIOUIHE aHAJOTHYHLIHA
BHBOM I8 o0JeceHHbIX BOAOCOOPOB ¢ pasHBIM HX BHIAOBHIM COCTa-
BOM M NOJHOTOH, OTCYTCTBYIOT, TAK KaK OPraHH3alHA TAKHX HCche-
JOBAHHA OYEHb CJOMHA B CBA3H ¢ TEM, YTO BHAOBON COCTaB Jeca
BO MHOroM o0YyCJOOBJAHBAETCA MeXaHHYECKHM COCTABOM MOYBO-TPYH-
TOB H IrAYOHHON 3afleraHud rPyHTOBHIX BOJA. BmecTe ¢ TeM H3BECTHO,
YTO COCTAB MOYB CHJAbLHO BJHAET Ha MAaKCHMaJbHLIE BEJHYHHLI H
clofl cToKa BeceHHero noaosoabs [25]. Tlostomy K menoctaTtkam
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Tabauya 13
Bopnwii Gasamc Gacceina p. Weaonn B pasawansie dass BeceHHero nojaosoass (mm)

I'JES r.
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Hepaaka Ganauca

—14

12

11

1

P=A—E—B8

TiporpaMmbl skcneinunn na p. llenonw cnepyer otHecTH oTeyTeTBHE
NOJEBBIX paboT MO TAKCALHH JecOB H KapTHPOBAHHIO NOYBO-TPYHTOB
Ha HeGOJLIINX JiecHHX BofocOOpaxX, a TakkKe OTCYTCTBHE HabJiome-
HHH 33 PeXHMOM FPYHTOBBIX BOJL B JI€CaX ¢ PA3AHMHBLIMH TPYHTAMH
H peabedos. Ilocnennue wabaofenns NPOBOAKAHCE TOJABKO B TOJE
1o KoJoAuaMm OHITOBOro BoaononbsoBaHusi, [lepeuncienusle Hemo-
CTATEN nporpaMmoi SKCNeAHUHOHHBIX HCCJAeJOBAHHN CTaJH HACHHI
JIHIIE MOCJAE aHaAH3a BBINOJHEHHBIX paloT B CBA3H C HEBO3IMOMKHO-
CThIO paclWH(pPOBKN YKA3AHHLIX CBA3e,

o
1,50
® |
I.H » ',,r('"
:lnl::'I= d
1,00 -
ol
075 ¥ .-’ﬁ
“lg!:‘ * 1952~
o x 1963r
a.50
Mﬁ-‘ﬂ 48 20 0 =20 -40 -60AUmMm

Pue. 29, Fpadmk ceasn xosdduunenta pecenuero

CTOKA € H3IMEHEHHEM CyMMapHLIX aKKyMyJAnpoBaH-

HHX 3a1NacoB BOAL B OaccefiHax pasiHuHEX pex,
BXOAAINX B cocTas BogocGopa p. Hlenonn.

[Tocsie pacuera somuwix Gasnancos no Beem 50 BonocGopam Gac-
ceitda p. lllesonn 3a 1962 u 1963 rr. (B Ta6a. 13 naerca npumep
pacuera) ynanoch NOJYYHTH YETKYIO CBA3b Mexay KosddHUHEHTOM
CTOKA BECeHHEero noJoBOALA ' U H3IMEHeHHeM 3a moJoBoAbe Gaccefi-
HOBBIX 3aMacoB B NMOYBO-TPYHTAX, FPYHTOBHX BOJA, B 00J0Tax H Ha-
Je/IAX Ha KOHel H Havya/Jo BeceHHero mnoaosoibs (AU=U,—U,).
3ta cea3b (pHe. 29) nokasmBaer, uTo Ko pHUHEHT CTOKA BeceH-
HEr0 TOJOBOALA OGYCAOBJAHBASTCH CTENEHLIO BJATOHACHINLEHHOCTH
Bofoc6opa K Hauajgy CHEroTasiiHs, T. €. CTENeHbIO 3aN0JHeHHOCTH
AKKYMYJTHDYIOIIHX eMKocTell Oaccefinos. OTpHuatensHoe H3IMeHEeHHe

accedHoBuIX samacos (—AU) sa moJosoase O3HA¥AET, 4TO BOJAO-
c6opsl GblIH MEpecHINeHBl BAArofl K Hawaly CHeroTasHud. STo

I'3a KOS PHUHEHT CTOKA NMPHHATO OTHOUIEHHE BEJAHYHHL CTOKA 33 MOJOBO/ILE
K CYMMapHOH BEJHYHHE CHErO3anacoB Ha NATY HAYaja CHEroTAasHHA M OCAfKOR 22
BCE TMOJOBOALE.
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MPOHCXOAHT OOBLIYHO 38 cHeT OOHIBLHOIO OCEHHEro YBJAAKHEHHA H 3aTeM
OHCTPOro 3aMep3aHHA BJACH B HAYaJe 3HMBLl 3a CcYeT JIONOJIHHTENb-
HOTO YBJaMHEHHS MOUB BO BpPeMA 3HMHHX OoTTenened, sa cuer oGpa-
30BaHHA HaJeleill Ha NOBEPXHOCTH BOAOCOOPOB mnocje oOTTenened,
a TaKMe 3a CYeT 3aMep3aHHs TPYHTOBLIX BOJ, BBIKJHHHBAIOMIHXCH
3HMOM B TaJbBers JIOTOB H B pe3ysbTare mepeMeps3anus pycen
pyubes. Kosdduunentol croka, pasnsie 0,90—1,30, nabGaionanncs
Ha noJeBrX BoJocGOpax ¢ CYFJAHHHCTBIMH TPYHTAMH, a TaKike Ha
CMEIAHHBIX BOoAdOocOOpax (noJe—Jec), HMEIOUIHX HH3HHHBIE BoJoTa.

[MonoxkurensHoe namenenne OGacceiinoBwX 3anacos (+AU) 3a
MOJOBO/Ibe YKa3biBaeT, uTo BOAOCO6OPH HMeaAH AedHUHMT BJAAarH K Ha-
Hamay cHerotasuua. 1o nabmoaanocs Ha ob6aeceHHHX BonocOopax,

CA0MEHHBIX TNPEeHMYLUIECTBEHHO NECKaMH, a TakMXkKe Ha Eﬂﬂﬂfﬁﬂp-ﬂ}l

C KPYNHBIMH MOXOBBLIMH (BepXoBeiMH) GoJOTaMH.

Takum obpaszom, OGbii noJgyueH BTOPOH BaMHbIl BHIBOIL O TOM,
4TO, €CJH 3HaTh K HayaJy CHeroTasiHHA CTeneHb YBJAaMHEHHOCTH
BOAOCOOPOB, MOMKHO TOYHO TIPOTHO3HPOBATL BEJHYHHY NOTEphL Be-
CeHHHX BoA. Beanunna novepnh ceAsana c yBaamuenuem Oacceiina,
TaK KaK K KOHIY noJoBoAbA OaccefHBl YBJAAXKHAITCA [0 CBOEro
ONTHMAJbLHOrO 3HAYEHHA, MOCTOAHHOrO AJA KaMXJA0ro rojia # coot-
BETCTBYIOILEro 3HavyeHnwo Hanboabluedi BOJAOYIep:KHBAIOULEH CHO-
cobroct (BY) naunoro sopocGopa. Beanunna BY onpenensercs
KOMIJIeKCoM (usHKo-reorpaduieckux $axTopoB. ITOT HNOTETHYE-
CKHil BiBoL Obi1 npoBeped B AaJbHeiilleM Ha MHOroJeTHHX Habuio-
JeHHAX CTAUHOHAPHOH ceTH, B pe3yJbtate uero 6wl paspaboTaH
METOJi OUEeHKH H NporHosa noteps BeceHuux son [32]. Tlpoeepka
STOTO METO/la BBIMOJHACTCA B HACTOMILEe BPEMs NMyTeM NpPOBeIeHH:
IKCNEAHIHOHHBIX BOAHOGANAaHCOBLIX HCC/RN0BAHH B CeBEpO-BOCTOY-
HoMm paione ETC — B Gacceiine p. Bartku.

Anaans BoaHbiX GanaHcoB pasTHUYHBIX BOAOCGOPOB MO3BOJHI
cAenaTth BHIBOAL O TOM, 4TO B yeaosuax Cesepo-3anagma ETC ocroe-
HBlE MOTEPH BECEHHHX BOJA (OPMHPYIOTCS B pe3yJbTaTe HCnapeHHS
BJAard H NONO/HEeHHs 3anmacoB rpyHToBuX Boa (cm. taba. 13). Poan
NOYBO-TPYHTOB 30HLI A3PALMH KAK AKKYMYJSTOpa BJArH He3HauH-
TeJbHa: B OIHH BeCHBl NOYBL MOTYT HECKOJLKO YBAAMHATHLCH, OCO-
OeHHO B Jecy, a B JpPyrHe — OTAapaTh Ha CTOK H HCMapeHHe Ha-
KOMJIEHHYI0 3a OCeHHe-3HMHHI nmepuoj Baary. 3ToT BHBOJ, ABJAJICH
HOBBIM, TAK KaK paHee CYHTaJOCh, HTO OCHOBHOE KOJHYECTBO BOJHI,
COCTaBJAIOIIEE NOTEPH BECEHHHX BOJ, PacXOAYeTcs Ha YBJarKHEHHe
NOYBO-TPYHTOB.

Caenyromuit BaMHEI BHBOJL OTHOCHTCA K BO3MOMKHOCTH H Ile-
J1eco06pasHOCTH NPOBENEHHS AeTAJAbHBLIX BOAHOGAJTAHCOBBIX HCC/e-
JOBAaHHA He TOJbKO Ha MaJHX TIOUIAAAX, HO H HA OTHOCHTEILHO
KPYNHBEIX peunslx BogocGopax (TeicA4H KM?) nmpH CpaBHHTEILHO He-
Goabiom o6beme paGoT, 4TO AOCTHrAeTCs HAMEPEHHEM AKKYMY.JIf-
HHOHHLIX KOMIMOHEHTOB BOJHOro Gajanca Ha THNHYHBIX A JaHHOTO
pafioHa HCCJAENOBAHHA YYacTKax MeCcTHOCTH. 3TOT BLIBOJ crpaBef-
JAUB JAs1 pacuera BOAHBIX GanancoB BoaocGOpoB 3a nepHOi MOJO-
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BOALS B LEJNOM H 3a 0oJlee KOPOTKHE HHTEPBAAL BpeMeHu: thaant
NOIbLEMA H cnana noJoBoiwbs (taGa. 13 u 14). B ta6a. 14 npen-
CTaB/JeHbl BEJHUHHB HEeBA30K 83 BomuwX 6aJaHCOB BofocGopos 3a
NE€pHOL nonosoabs H 193 GanancoB 3a (asw nogbeMa u cnana
nonoBoabsi. M3 sTHX RawuwBIX chenyer, uTo HeBssku Banauncos 31

YEA3aHHBIe Bhbille HHTEPBAJbLI BpeMeHH IHPHHTEPHB}'I{JT{'H OJHHMH I
TEMH e BeJJHYHHAMH.

Tafauya 14

Hesaskn soammx Gasawcos BopocGopos Gaccefina p. Wesonw 3a daswm noxwvema,
cnajna H 3a nepwoa noaosoabn 1962 w 1963 rr.

3a nepwos noaonoIbA
m:;::::h“, ttll:':rﬂal:;':.j:['l;-li::u co el TR Hlntn-nu:-ﬂﬂ::u.mw_
e = - — fman - =
1—100 12 17 13 18 16 28
101 —250 14 14 7 20 13 18 %
251—1000 19 9 10 16 12 23 41
~1000 4 4 6 7 7 11 11
1—6820 149 41 10 17 13 28 o4
Ja dasu nogvesma 1 cnaga
Macmans WHCAD CAYYACE CO -
g, SHAROM CPEAHNE BeANYHIM, MM ""'mzﬂrﬂ;”" -
T = -+ - odita s - —
1—100 M 29 15 15 15 69 5
101—250 26 30 13 17 14 31 :::;
251—1000 32 23 14 16 14 4 64
1000 12 T 11 15 12 22 29
1—6820 104 849 14 16 14 69 G4

Ha pue. 30 npencrasaenst xponosormueckie rpauks xoaa ecex
S/ACMEHTOB BOAHOro OanaHca (KpoMe Hcnapenus) s Bojocbopa
p. Ileaonwn.

Auanornunbie rpadHKH, NOCTpOeHHBlE 15 pPasaHYHBIX no ¢u-
3HKO-reorpaHueckHM XapakTepHCTHKAM HeGoJblnx BOA0OCGOpPOB
MO3BOJIHIH OUEHHTb POJIb KAXKAOr0 aKKyMYJAIHOHHOTO KOMOOHeHTa
Boanoro Gananca B (opMuHpOBaHMH ruaporpaga cToKa H moreps
BECEHHHX BOJL B pasjHuHkle (asnl N0J0BOIb. Hanpumep, Gonora
H 3a00J0YeHHBIE YuacTKH, pacnojarasch Ha NyTAX CTOKA BOAM
B PEKH, NEPEXBATHIBANH NPAKTHYECKH BeCh CKJIOHOBLII CTOK 10 Tex
flop, noka He Havaqca cOpoc BoAw n3 Goaor. CpaGoTka STHX ak-
KYMYJAHPOBAHHBIX 3aNacoB yBeJqHYHBAJA MOCTYNJAEHHE BOAB B I'ii-
%urpaq:ﬁqeckym CeTb B NepHoj (POPMHPOBAHHA NHKA NOMOBOIL.

a000poT, pyc/aoBhHIE eMKOCTH PeK CnocoGeTBOBAH OTbeMaM BOJbI
8 (hasy moabeMa TNONOBOALA I NMOITOMY CHOCOGCTBOBAMN VYMEHblIe-




HHIO MaKCHMAJAbHBIX PacxofoB BOMAH. K KOHIYy noJoBoAbA cymMMap-
Hasg aKKyMyJaiHa BoAbl B Oaccefinax Ouijia He3HauutenbHolt (cM.

taba. 13, pue. 30).
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Pue. 30, Tpadnkn xona croxka Y p. Uleaonn ®» nmoaomoabe

1963 r., BONOOTAAYH N3 CHEra M MHAKHX ocankos X H HaMeHe-

HHA 3anacos pornu B Gaccefime AU (7), B 0—50 em caoe nouso-

rpyntos (/), B BOAOHOCHWX mnAacTax TrpyHTOBWX Boa (2),

B Ayxax (J), osepax (4), Gonortax u 3aGOJ0MEHHLIX TOHHMKEe-
HuAx (5), 8 pycnomoit cetn (6).

MarepHa/isl 1 ONBIT NMpPOBENeHHHIX HCCJAeNOBaHUll pyCaOBOi eM-
KocTH B Oaccefine p. llenonn Guian noJiodenn B najsueiiteM B oc-
HOBY paspaboTki MeToJHKH nalmiofennit H pacuera obbeMma pyc-
JIOBOH eMKOCTH H Yyuera ee MpH BO/AHOOANAHCOBHIX pacueTax
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H KPATKOCPOUHBIX MPOrHO3aX NaBOJAOYHOrO CTOKA PA3JHYHBIX peK
Coserckoro Comwaa (50, 63).

Hakoueu, skcneanuuonnsie paGotel B Gacceile p. llesaonn no-
JAOKILIH HAYAJ0 HAKOIVIEHHIO [JaHHBIX MO H3MEHYHBOCTH Ha NJO-
Hlaan noJieBLIX H JNECHBIX yrojui JjiecHoi sonst ETC seqanunn Baa-
rO3amacos B NOYBO-TPYHTAX H rAyOHH HX NpOMep3aHHA, T. €. OCHOB-
HbHIX ()aKTOPOB CKJIOHOBOro cToKa. HawGosee mnoamas ceomka
PE3YALTATOB HCCJAEJOBAHHH BJAAKHOCTH H OPOMEp3aHus TOYBO-
FpYHTOR nana B paGote [22].

4.2. Ouenka noreps BECEHHHX BOJ
B Oacceiine p. Batkn

[lo mporpamme skcnegmumonnnix mccaegosanmit B Gacceline
P. Batku, cocrasnennoit Ha nepuosa ¢ 1974 no 1977 r., yxe B 1972 r.
HE0ObWOM napTheli GHIM HavyaThl SKCNEIHUHOHHBIE PaGOTH. O
HOBPEMEHHO C paspepTEIBAHHEM NOJeBHIX paGoT nposoguics c6op
H 0000uieHie MHOrOJIETHHX THIAPOMETeOpOJOrHUeCKHX MATEpHAaJIOB
Habmoaennii. 310 NO3BOANAO ONpeeaHTh obLHe 3aKOHOMEPHOCTH
B (POPMHPOBAHHH BOAHOrO peXHMa M GajaHca BOA Kak I 4acT-
HBIX BOAOCOOpOB, TaK W Aaf Bcero Gacceiina p. Batku. B pesyae-
TaTe HaYaTLIX HCCAEMOBAHHA CcAeNaHBl NpeABapHTeJbHbe BHIBOb
B METOLHYECKOM H HAYYHOM IIJ1aHE, YTO NOSBOJNHJIO OTKOPpPEKTHpO-
BaTL Nporpammy noJieBniX Heenenopanuii. Huxe HaaarawoTes neko-
TOpPble H3 3THX BLIBOJAOB.

I. Yeranopneno, uto cesoHHHle KOMEGAHHA BJAKHOCTH NOMB
HpOHCXOAAT a0 rayOuun 1—1,2 m. Tak, nocse Bujawoueiics JeTned
sacyxu 1972 r. BAaMHOCTH cynecuasbix H CYTVIHHHCTBIX TPYHTOB
Ha rayGure ot | 10 3 M MMena NpakTHYECKH OfHH M Te e 3IHa-
HEHNA, paBHLIE HAaHMEHbILeH BJIArOeMKOCTH. 3TO NO3BOJIHJIO COKpA-
THTb 00BbeM nonesnix pabor wa 1974—1977 rr. no onpeeseHHIo
BA2KHOCTH M O0OBEMHLIX BECOB MOYBO-TPYHTOB ¢ 3 M 0 FAyOHHE
1,b M B cesepunoit 1 10 2,0 M B LEeHTPaJbHON H 103KHON uacTax Gac-
cefina p. Barku. Kpome Toro, caenan BmBOA 0 TOM, uTo Nanmbie
ArpOMETCTAHIMHA MO BJArosanacaM noyso-rpyHToB B caoe 0—100 cm
TO/THOCTBIO XAPAKTEPHIYIOT AMIVIHTYAY KoseGauuil HX yBJIamKHEHHO-
CTH Ha TNOJEBBIX Y4acTKaX 3a Becb HMeIOIHiica psj HaGJoaeHHil.

2. OGbemHuBlil Bec NOYB H TPYHTOB HMEET BECbMa HE3HAYHTEIbHOe
Pa3JqHUHA MO TEPPHTOPHH NPH ONHHAKOBOM JIHTOJIOTHUECKOM HX CO-
cTape. 3TO TaKKe MO3BOJHIO COKPATHTH YHCJO NYHKTOB onpene-
JEeHHII,

3. 3anacsl BOJLI B CHEIKHOM NOKpOBe, H3MepsAeMble CTaHLUHAMH
H nocramu I'mapomercay:xObl Ha MapuipyTax LJIHHOA 2 KM B none
i 0,5 KM — B Jiecy, NOJHOCTBIO COOTBETCTBYIOT CHEro3amacan. no.ay-
UAEMLIM SKCMEAHIHeH Ha 3-KHJIOMETPOBHIX Mapuipyrax B Jdecy H
nose. Ilostomy oTnagaer HeoGXOAHMOCTL B NPOBELCHHH CHErOCHE-
MOK Ha Mapwpytax GOJbUIONR NpOTAMKEHHOCTH.
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4. MamenunBocTh Mo TEPPHTOPHIL BAAro3anacos B MOYBO-TPYHTaX
H ray0HH HX NpOMEp3aHHsA XapaKkTepH3YeTcd TAKHMH e BeJHYH-
HAMH NAPaMeTpoB, Kak H AaA H3yueHnoii TepputopHn Cesepo-3a-
naga ETC. Caeaoeatenbio, 1A HAJEKHOrO OnpefeNeHHs CpPeaHHX
BEJHUHH H TPOCTPAHCTBEHHOro pacnpejieJenisa  BJAaro3anacos H
raybuH npoMep3aHia NOYBO-TPYHTOB MOMHO OPAHHYHTLCSA Maplupy-
TaMi NPOTAMKEHHOCTLI0 10 3 kM. TakHe MapmpyTHl NMPH NPOTHMKEH-
HOCTH cKJaoHoB S00—800 M HecKOALKO pa3 nepecekyT CKJOHH pas-
JHYHLIX 3KCNO3HUHA ¥ AaAyT cBeleHHs 00 H3IMeHeHHH BJIajHOCTH
BEPXHHX — CYXHX H HHMKHHX — HaHOoOJee VYBJaXKHEHHBIX YUYacTKOB
MECTHOCTH.

5. Onpeneneno snavenne nanGossiled BOLOYIEpAHBAIOLLEH CHO-
co6HoctH (BY) nouso-rpyHTOB, T. €. BeJHYHHLI 3anNacoB BJAarH,
KOTOpas HMeeT MecTo uepe3d 1—2 Henenn nocnie 0GHJILHOTO YBIAMK-
HeHHs nouB. [Ina moneBsIX YHUACTKOB B METPOBOM CJI0O€ CYTJIHHHCTHIX
NOYBO-TPYHTOB 3HAYEHHE TAKHX 3anmacoB 320 MM, a NJf JeCHBIX —
360 mM. 3TH npenpapHTe/bHbIE AAHHbIe MOJOMEHH B OCHOBY CO-
CTARJIEHHA OTNBITHBIX TPOrHO30B NOTEPh BECEHHHX BOJ HAa NOMNOJHe-
HHe 3anacoB BJar# B NOYBO-TPYHTAX — MO PA3HOCTH BJAr03anacos,
COOTBETCTRYIOMNX 3HauenHwd BY, u 3anacos, uaMepeHHBIX K Hauaay
CHEroTasiHufA, T. €. N0 CXeMe, H3JoMeHHol B paGore [32].

6. BolaBHHYTa THMOTE3a O POJH MPOMEpP3aHHA NMOYE B YMeHblIe-
HHH NOTEpbL BECEHHHX BOJ BCJAEACTBHE COXPAHEHHS TIPOMEp3IHMH
NOYBAMH H3OLITOUHON OCEHHEH BJAArH, OCODEHHO ISl CAOMKHBIX JIH-
TOJNOTHYECKHX CTPYKTYp. IlpeaBapHTesbHO YCTaHOBJAEHO, YTO TpPH
CAOHCTOM CJAOKEHHH NMOYBO-FPYHTOB HX BJAMHOCTL Noche 06HJIBHOrO
OCEHHErD YBJAAMHEHHSA (BAAMHOCTB, COOTBETCTBYIOULAR 3IHAYEHHIO
BY) anauwrtensHo Goabllie BAAKHOCTH, COOTBETCTBYIOULEH HAHMEHL-
wefi paaroemkoctd. [locnennss y Takux noup Habmogaercs uepes
2—-3 Mecsauna nocje oOHABHONO HX YBJAMHEHHS, €CJH NPH 3TOM HC:
napenne otcyrereyer. Pasnoers seanunn BY m HB ans sepxuero
noayMeTposoro caon cocrapaser 30—40 mm.

B Tex cayuasx, Korjia mousa GHCTpPO npoMmepsaeTr nocie obHJb-
HOTO OCEHHEro yBJaMKHEeHHS, B Heil coxpansierca n3buiTounaa (cBepx
HB) mBaara. Ecan nousa HayHer NpoMep3aTtk TOJNLKO B CepelnHHe
3uMel nau Gyaer ocraBaTthes Taqoi, nabbliTounas Baara nepeiijger
H3 BEPXHHX FOPH3OHTOB B HHIKHHE W TeM CAMBIM MOSIBHTCA Je(HIIHT
Baar, pasuuii BY—HB. 3tor apeduuur sBaarn Oyger BocnoJiHeH
B NEPHOJ CHEroTasHusA, K KOHLY KOTOporo mnoupa Gyaer cOMepKaTh
sanac BJaarH, pasamii BY, a notepu TaaHX BOA Ha yBJIaMmHEHHE
nous cocraeitr BY—HB.

3To NPHHUHIHAJLHO HOBLIA B3[VIAL O BAHAHHE TAyOHHLL. Npo-
Mep3anns nous Ha GOpMHPOBAHHE NOTEPL TaJALIX BOI.

7. Bunonnennuil pacuer BOAHHX GanancoB 3a nNepHOAL BeceH-
HHX NOJOBOAHI Anan OGacceflna p. BATKH H dacTHwIX ero soaocGopos
nokKasaJj, 4To B cepepo-BocTOUHHX pafionax ETC, Tak e Kak n
B CEBEpPO-3amajiHbIX, HemapeHHe 3a NepHoll CHeroTasHHs H NonoJHe-
HHE 3anacoB TPYHTOBHIX BOM 34 MOJOBOALE COCTABAAIOT OCHOBHYVIO
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H4CTb noTeps BeceHHHX BoA. [TouBo-rpynThl Gaccefina B OTaeNBHBIE
FOABI MOIYT 3HAYHTENbHO MOMNOJHATHE CBOH 3aNachl (mo 50 mm
B nojse u 10 90 MM B Jecy), OAHAKO B APYrHe oAb NOYBH npH
OTTaHBaHHH OTAAOT BOAY (M0 30MM B mose u a0 10 MM B necy)
Takum oGpasom, no cpasnennio c Cesepo-3anagom ETC s }ru:m:
Bifix Cesepo-Boctoka naGmwonaercs JHaUHTENbHO O0Jabluan pémh
fIOYBO-TPYHTOB B (DOPMHPOBAHHH NMOTEPL BECEHHHX BOJL B OTAE/ABLHbBIE

rojibl.

8. [lo nanHbLIM a3poBH3YAIBLHBIX oGcaeloBanuil H KapTHPOBaHHA

CHEMHOrO NOKpOBa npeaBapH-
TEAbHO YCTAHOBJEHO, YTO JAaTa
KOHIlA CHEroTafgHus Ha obJeceH-
HEIX H CMeWaHHBIX (noJe—jec)
BojocGOpax COOTBETCTBYET aaTe
NPOXOXKISHHA MNHKA NOJAOBOALA
Ha PpeKkax ¢ naomagAMH 5—
15 teic. kM% Onpenenense nar
cxona cdera c BoaocGopos He-
00X0AHMO 1A pacyeta CTOKO-
00pasyIoIHX OCAAKOB H BHIYHC-
JEHHA T0TE€Pb BOAL Ha Hcnape-
HHE npn paspaGoTkax nmporHosa
00BEMA CTOKA BECEHHEro MoJjo-
BOJIbA,

9. Ioayyena cease (puc. 31)
BENHYHH Hcnapenns E 3a ne-
PHON CHErOTAAHHA C BeJHYHHAMH
3aMacoB BOALl B CHere mepej Ha-
qajaoMm nonosoiabs. IMorpemnocts

£ M
S0

20 '
50 100 150 200 Suw

Puc. 31. Ceasb peamumnw cymmapioro

ncnapenns £ 3a mepHox Tammus cnera

B TIONE H B JECY © 3anacoM BOAMW

B CHEXHOM NOKpoBe S K Hauaay cuero-

Taguug B Oaccefine p. Batkm (1951—
1973 rr.).

IpPOrHO3a HCNapeHHA MO CBA3H paBHa +6 MM, win 20%. Pacuer
HCNapenus BHINOHACA 110 (hOpMyaaM e

E=0,44%d

A E=0,7E,, (30)

rle d — cpeinee cyTouHOe 3HaueHHE AedHIHTA BAANKHOCTH BO3AYXa
Mﬁj E¢— nenapsiemocts, BeuHCASEMAs MO TEMNepaType a6eonioT-
HOH BJA4XHOCTH BO3AYXa C TMOMOIUBIO HOMOTPAMM, NOMEIeHHBIX
B ykasauusx [50]. 3t dopmyas Guin noJyueHsl nas yeaopuit Ce-
Bepo-3anana ETC n Llentpansuo-UepHosemubix obuacTei, nostomy
OHH B HACTOMILEE BPEM# MPOBEPAIOTCA 10 AAHHBIM SKCHeAHIHOHHEIX
Habaionennit 3a uenapennem B Gacceiine p. Batku. ;

4.3. OueHka BeNHYHHBI MHTAHHS FPYHTOBBLIX BOJ,
atmocepHbIMH ocaiKkamu B paiioHax Cepeproro Kasaxcrana

Ecan Beanunny kamaoro saementa YPaBHeHHA BOAHOro Gananca
MOZKHO BHIMHCAHTL B OTAENBLHOCTH HA OCHOBAHHH (BhaKTHYECKHX 13-
MEPEHHH, TO BEeJNHYHHY NMHTaHHS FPYHTOBHIX BOj P aTMochepHsiMu
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ocagKaMmi B Tpefesnax BORocOOPOB I CeJbCKOX@3AHCTBEHHBIX noJei
H3MepHThL MOUTH HEBO3MOMKHO. B mactosulee BpeMs 3Ta BeJaHUHHA
paccYHTHIBAETCA MO YPAaBHEHHIO BOAHOro OajJaHca MOYBO-TPYHTOB
3OHBI A3palHu

P=.r'{-—-an_f_axl_ﬁvnnﬂ_ﬁvﬂ_ﬁw' {3]}

aubo no ypasmenHio Ganamca TPYHTOBLIX BOJ B npejesax Hiyu€ae
moro yuactka (BojocbGopa)

PP St (32)

rome X — ocafiki; Ynos— NMOBepXHOCTHLI cTOK ¢ BojocGopa; E —
wenapelne ¢ sojgocGopa (3a Beiuetom Koujewmcaunn); AX, — Ha-
KOTJIeHHe 1 cTanBaHHe cHera H Jbaa na sogoctope; AVuo 1 AV —
COOTBETCTBEHHO AKKYMYJflHA BOAbl B NOHHAKeHHAX peaveda Ha
sogocGope u B pycaax BogotokoB; AW u AUpp — akkymyasuns
BOAK B NMOYBO-FPYHTAX 30HL a3palHH H FPYHTOBRIX BoAax; Yep—
rpyHTOBHIL CTOK ¢ BojocGopa; & — NoA3eMHbI BOAOOOMEH ¢ COCel-
HHUMH BonocbHopamH.

HanGosee pacnpocTpaHeHHBLIM B NPaKTHKE PacueToB ABJAETCH
BLIUMCJAEHHE THTAHHA TPYHTOBLIX BOJA To ypasnenuio (32). 3tor
cnocob npeanoJaraeT HaJlHYHe NaHHBIX O CTOKe TPYHTOBLIX BOJ 3a
npepess sojocbopa, H3IMEHeHHH 3anMacoB TPYHTOBLIX BOJA Ha BOJO-
cGope ¥ nojzeMHOM BojooGMeHe ¢ COCeIHHMH DacceiHami.

Pacuer nuTaHus TPYHTOBWX BOA mno ypasuennam (31) n (32)
MOXHO PacCMOTPEeTh Ha TpHMepe pacuera BoJAHOro Ganakca o3lep
Manoe Bypan m Boposoe. 3TH o3epa pacno/ioeHbl B CTeny Ha
pAaBHHHHOR MECTHOCTH H ABJAfOTeA GeccrounwiMiu. Ilnowans sep-
Kana 03. Manoe Bypan B mexens 6,4 km?, a 03. Boposoe — 2,8 km®.
Boaa n3 osep AnfA X03AHCTBEHHBIX HeJell NMPAaKTHYECKH HE HCMOJb-
syercs. [laomann sogocGOpOB 3THX 03P COOTBETCTBEHHO PAaBHLI
932 n 14,5 kMm%

BonocGop 03. Manoe Bypan cioen B OCHOBHOM CPeIHHMH
TAMKEJABIMH CYTJAHHKaM#, a Bofocbop o03. BopoBoe — mpenMymiecT-
BEHHO CYMECcsiMH, NMepecioeHHbIMH CYTIAHHKAMH H IIHHAMH.

CTOK IPYHTOBBIX BOJ Yrp PACCUHTHLIBAJICA MO YPaBHEHHIO BOHOTO
Gananca osep.

[TpuMeHHTENLHO K GeccTouHHIM O3epam ypaBHeHHe BojHoro 6a-
Janca MoxeT GuITh 3aNHCAHO B BHJE

Vee A Ve Vi p- non 1 Vnp. rp = v’r. = Vien
_!" Vn-r. rp _;_ vlll_]" IV.I ':!" l"'el‘rl:l-' -4 Vﬂ:‘-r {33}

re cJaaraeMbié ypaBHEHHS! Bepamenbl B oObemax Boibl: Vie—
WHAKHe OCajKu, Bhnasumine Ha nopepxuHoctH osepa; AVen— npupa-
[IeHHe 3amaca BOILI B CHEre Ha NOBEPXHOCTH JibJla O3epa 3a pac-
qeTHHIl MepHoAd; Vip. non — NPHTOK BOJAL ¢ NMOBEPXHOCTH BojocGopa;
Vop.rp — NPHTOK TPYHTOBHWX BOJA; Vi na-— NPHTOK OT TafHHA Jbjla Ha
Geperax osepa; Vien— HCNapenne ¢ NMOBEPXHOCTH O3epa (c yueToM
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KoHjaeHcaunn); Vorrp— NHTaHHE TPYHTOBHIX BOJA 3a CYET O3EPHBIX
Boa; Vi — dmabrpauns uwepes auo osepa; V,— nortepn momm 3a
CHeT ocellaHusn Jbjla Ha Oeperax; Vaa—Bonosabop u3 oaepa;
AVos — namenenne o6beMa BOAB B 03epe 3a paccMaTtpHBaeMblii ne-
pHOI.

Beanunnoit Vg nas pacematpupaeMbiX 03e€p MOXKHO npeHe6peun,
TAK KaK [HO CJOKEHO MOMIHBIM CJI0EM TJIHHB H NPaKTHYeCKH BOJO-
Henponuuaemo. Beanunnamu Vi u Vi 5 Takke moxHO npeneGpeun,
Tak Kak Vaa=0 1 ypoBHH BOAL B 3UMHee BpeMs He TOHIKATCA
H ocelaHud Jbjla Ha Geperax He NPOHCXOJMHT.

B cBasu ¢ HanoxenusiM ypasrenue (33) npeoGpasyercss K BHALY

A Vrp= Vnp. po Vu.m p—— ¥ mem Vnﬂ —A Vﬂl e Vllp. ““—I—-ﬂ Vﬂﬂ ¥ {34)

rie Viprp— Vorrp— PasHoOCTb NMPHTOKA TPYHTOBHX BOX B 03€p0 H
NUTAHHA TPYHTOBHIX BOJ 3a CYeT O3ePHBLIX BOM, T. €. TPYHTOBHI CTOK
B 03epo. Bce ocranbHble S/eMEHTH YpaBHeHHsi ONpefeJfJHCh IO
JaHbelM HaOMOIeHHHH.

PesyabraThl pacuera rpyHTOBOrO CTOKa B 03€p0 3a pasjHYHBIE
nepHoAbl npHBefeHbl B Taba. 15.

Tabauna 15
PeayabTatsl pacueta NpHTOKA rPYHTOBLIX BOA B 03epa
Bonochop o3. Maaoe Bypan Boaocbop o3, Bopomoe
Mepnoa
uan, ud LY Mam, u? MM
1/XI 1961 —4/111 1962 (0,21) (2.4) 0,18 12,7
4/111—1/V 0, 1.4 [l].'l!]B:i l:E.lj
v 0,12 1.4 0,15 10,4
VI 0,05 0.6 0,17 11,7
VII 0,12 1.4 0,15 10,3
VI 0,17 2.0 0,10 6,8
IX 0,15 1.7 0,11 7.5
x 0,02 0,2 0,04 2.7
3a 1961-62 rugponormueckaft rog| 0,96 11,1 0,93 64,2
1/XI 1962—29/111 1963 (0,23) (2,6 0,27 I8,
29/111—1/V 0,29 3.3] {ﬂ.M} ':'EIE.EI’I
V 0,04 0,5 0,21 14,5
VI 0,04 0.5 0,10 6,9
VII 0,22 2.5 0,19 13,0
VIl 0,08 0,9 0,11 7.5
IX {3,5{3}] {{l}i 0,07 4.8
: ; 0,06 :
Ja 1962-63 rmapoaormueckuft roa 1,03 II.E} I:L].';'-r] }gg]

Onpenenenne H3meHenus 3anacoB rPYHTOBLIX BOJA Ha BOZOCGOpaXx

(AUrp) nmpoussommiocs 1no gopmyae

ﬂUl"p: ][}[—I' ﬂ-ﬁcp "
Tig u— cpeannit no sogocGopy KospHuHEeHT BOAOOTAAYH BONLOBMeE-
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mawomux nopod; Alep — cpelinee H3MeHeHHEe YPOBHA TPYHTOBHX BOX
Ha BogocGope 3a pacueTHHT nepuon, cm. [Lasn sogoc6opa o3. Manoe
Bypan Beanunna p ycranosnaena papmoii 0,02, a aan somocGopa
03. Boposoe — 0,12,

Ina onpemnenenns Beanund Ahep OulAH HafjeHB HIMEHEeHHS
YPOBHS FPYHTOBBIX BOJ 3a pPacHeTHHH NMEpPHON B KaIoH CKBamHHe
H MOCTPOEHBl KAPTHI H3OJHHHA 3THX H3MeHnenud. Beaunuuna Ahep

paccuHThBanack no gopmyJe

L Ahyf
Moy 2L
rae Ah; — cpeinee 3HaueHHe H3IMEHEHHS YDPOBHS IPYHTOBBLIX BOJ HA
NJAOILAAH MEXAY ABYMH CMeXHBIMH H3oauHusAMH [i; F— naoumags
BogocGopa B npefejax NOBEPXHOCTHOrO BOJOpa3jeJia.

Pacuer nopsemuoro pomooGmena BomocGopa o3. Bopoeoe ¢ co-
ceJHHMH BofocOGopaMu (&) BHINOJHEH NO JaHHLIM HaGJawoaeHnit 3a
YPOBHAMH TPYHTOBBIX BOJ B CKBaMHHAX, DACNONOMEHHHX no obe
CTOPOHBI NOBEPXHOCTHOrO BojAopasiena. [IpeasapurtesbHo no Kapre
ruaponsorunc ObLIH BHIABJEHL MeCTa BO3MOMHONO IOA3eMHOTO BO-
noobmena. [Jlaa sonocGopa o3. Manoe Bypan nosepxHocTHBI it
NOA3EMHLIA BOMOPA3/ieNbl MOYTH COBNAAAIOT B Mpefenax BCEro ero
nepHMeTpa.

Pacuer noasemnoro sopooGmena poaocGopa o3. Boposoe ¢ co-
CeIHHMH NPOH3BOAHACH 1O Gopmyne

gi= 'iffT (hi —h3), (37)

(36)

rie ¢;— NPHTOK TFPYHTOBHIX BOJ OT CKBAXKHHBI, PACNOJOKeHHON 3a
npefejaMu Bojoc6opa, K CKBamHHE, HaXoaawmehca Ha somocbope
Y BOIOpasAe/bHOH JHHHH, HA y4acTKe WHpHHOH | M; [; — paccros-
HHE MEeXAY CKBaxKHHaMH; fi; u Az — MOIHOCTH BOJOHOCHOTO [1i4-
cTa y nepBodl H BTOpol ckBammuu, K — xospdunuent duabrtpanun
BoAOBMemiawimux nopon (6,25 M/cyTKM Aaf AAHHBIX BOAOHOCHHIX
NJACTOB).

[TopseMunlii NpHTOK 1Mo KOHTYpPY BCeX Y4acTKOB BoJOpasiena,
rjle HMeJ MeCcTO NMOJ3eMHBIA NPHTOK, NOJACYHTHIBAJCA no dopMmyae

T X qik 38
===T1000F &=

rie e BblpaxKeH B MM, ¢;—B M*/cyTKH Ha | nor. m; L;— cymmap-
Hasfg JJIHHA YY4acTKOB BONOpa3le]bHON JHHHH, HA KOTOPHIX Habmgio-
faeTcA NMOJA3EeMHBIH NPHTOK, M; T — pacuetHniii nepuoa, cyren; F—
naollans BogocGopa o3epa, Km2,

BeprHkaabueiil BonooGMeH (uepes BOAOYNOp) ¢ HHMKEJeHalUlHMH
BOJIOHOCHEIMH NJACTAMH TMPHHAT PaBHLIM HYJIO, TAK K4K BOAOYHOD
NpeacTaBJeH CJA0eM TJHHB MouiHocThio 10 M.

ITo nanumim pacuera seanunn Y, AU 0 e no ypabrenuio
(32) Gmao onpesesieHo nuTaHHE TPYHTOBHIX BOA AaTMOCHeEpHLIMH
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ocankamu (raba. 16). Stn JavHble NOKasHBAIOT, 4TO MHTAHHE rpyH-
TOBHIX BOJ 33 cueT aTMOC()epPHBIX OCAJKOB HAUHHAGTCA B BECCHHMI
HEPHOL M NpOJO/XKaeTcH 10 HIOHA—asrycra. B NocJeyolHe Me-
CiAlB OHO HESHAUHMTENBHO H HM MOXKHO npeneGpeus. HanGobuiee
IIHTAHHE IPYHTOBHIX BOX HMEET MeCTO B anpeje—wae. B cpeaHem
3a uethipe rona (1959—1963) peanunna nuTaHug TPYHTOBHIX BOJ,
COCTaBHMa 3a roa 12 mm aas 03. Maaoe Bypan u 43 MM aas 03. Bo-
POBOE, Han cooTserctBenno 1,11 n 0,62 man. M3, uto sBAseTCH
HPCACJ/BHO BOSMOMKHBIMH BeJHYHHAMH /IS HCHOJb3OBAHHS MO-
3EMHBIX BOJ B LEAAX BOAOCHAOKeHHd,

Tatauya 16
Muranme rpynrosmx son ATMOCHEPHBIMHE OCAAKAMH Ha Bopocbope o3, Boposoe
H
- :T Pn.‘r;““;;:“ :;‘:n'::!t:lu Moasesunedt Muranne
epHog L] po rPYHTORMX no1oolMen BT
¥y ane m::'r"l‘ :ﬂ:m" :I';j;“; MM
I/XT 1961—4/111 1962 (12,7) —1.,3 —11,7
4/111—1/V 2.1 5.8 —5.4 (g?a
Vv 10,4 —0,7 —2.9 6.8
VI 11,7 —2.9 —2.8 6,0
VII 10.3 —4.1 —2.9 3,3
VIII 6,8 —2.4 —2.9 1.5
!%[ g? —4.6 —2.8 0,1
" ._ﬂlE —2.9 _]l
3a 1961-62 ruapoaormueckufi rox 64,2 —11.,0 —34,0 lﬂ.g
I/XT 1962—29/111 1963 (18,4) —4.7 —13.7 0
29/111—1/v 9.6 10,1 —3.,0 {Ié.?
v 14,5 4.4 —2.9 16,0
VI 6,9 =11 —2.8 3,0
VII 13.0 -0,1 —2.9 10,0
VIII 7.5 —4.1 —2.9 0.5
IX 4.8 —2.1 —2.8 —0,1
(3,9) (—1.3) (—2.9) —0,3
3a 1962-63 rugponormueckudt ron| 78,6 1,1 —33,9 45,8

Kpome nanoxennoro sogno6Ganancosoro metona pacuera nHra-
HH TPYHTOBEIX BOX aTMOC(EDHLIMH OCajJIkaMH CylllecTByer Gogee
npoctoii Metox [8], nospoasionnii 3hheKTHBHO HCNOABL30BATL B nan-
HOM HanpaBJeHHH MHOrOJIeTHHMA MaTepHaa HaGuaoaennii 3a pexn-
MOM TpyHTOBBIX BOJ. Meron ocHOBaH Ha HCNOAL30BAHHH NAHHBIX
0 KoJieGaHHH ypoBHA l}li-ymunux BOI M BEJHYHHE BOJOOTAAYH BOJO-
BMELIAIOIHX nopoA. llpHHuHNHasbHLie OCHOBH MeTona 3akious-
otes B caenyiouieM. Ecan paceMmorpers otaenbublfi Gacceiin rpyH-
TOBLIX BOX, TO BeJHYHHA NOBBHIUEHHA HJIH TNOHHXKEHHS HX YPOBHS
CBHAETENILCTBYET O HAKONJEHHH HJH PAacXof0BaHHH OGLIEro WX 3a-
naca. [lopuilenne ypoBra ABASETCS Pe3ybLTATOM IPEBLILIEHHSA Be-
JHYHHLL TIOMOTHEHHST TPYHTOBLIX BOA Hajl BEJHYHHON HX pacXofosa-
uHA. CHHIKeHHe YPOBHS TPYHTOBHX BOA CBA3AHO € HX pacxojosa-
HHEM, NpHYEM NHTAHHE FPYHTOBLIX BOJ B NEPHOJ NOHHIKEHHA yPOBHS
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HJH COBEpPLIEHHO OTCYTCTBYET, HJIH HEBEJHKO, UTO He KOMMNEHCHPYET
BeJqnuHHbl HX pacxomoBauus. [lpu paBencTBe BeJHYHH MOMOJHEHHS
H PACXOMOBAHHA TPYHTOBHIX BOJA HX YPOBEHb JO/IKEH OCTABATLCH
HEH3MEHHBIM.

MeToj npeiycMaTpHBaeT NPOH3BOACTBO BCEX pAaCUETOB HEMO-
CPe/ICTBEHHO MO H3MEHEHHIO 3amaca IPYHTOBBIX BOA B OTACJBLHBEIX
CKBaMKHHAX H3Y4aeMOH TEPpPHTOPHH.

McxoansM MaTepHaNoOM AJs pacuera IBAAIOTCA rpadHki Koje-
GaHns YpOBHS PPYHTOBHIX BOA. Pacuersl BHNOJHFAIOTCA PasieibHO
A5 TMEePHOJOB NOAbEMa, cnajfa H Jif KPaTKOBpPEMEeHHBIX NepHON0B
¢ OTcyTCTBHEM KoJieGaHHA ypOBHE# no GopMyaam:

a) Aaf nepHojfa nojibeMa YpOBHA MPYHTOBBLIX BOJL

P—10p (AH--AH)), (39)

rne P — KOJHYECTBO BOJBI, NPOCOYHBIUEHACH A0 YPOBHS TPYHTOBHIX
BOM, MM: AH — BeJjnunHa nof’béMa YPOBHA FPYHTOBBIX BOJ 3a pac-
yeTHLII MepHOMd, cM; p— KosddHUHEHT BOACOTAAYH BOAOCOLEpPIKA-
ugnx nopon; AH,;— pejuyHHa H3MEHEHHA YPOBHA TPYHTOBHIX BOLX
B peayabTaTe HX OTTOKa (CM), Bhlumcasemasl Nno rpaguky cBs3u
Va=f(H), 0 HeoOX0AHMOCTH TMOCTPOEHHA KOTOPOro Gy/aeT OTMeqyeHo

HIMeE,
6) AAs mepHOAA NOHHMKEHHs YPOBHA IPYHTOBBIX BOJL

P=10p AH (1 — l). (40)

k
. Vi
rne AH — uaMeHelHe YPOBHsI 3a PAcueTHbIil NEpPHOA, CM; k= Vi i

Ko3((HIHEHT COOTHOWIEHHSI CKOPOCTeH CHHKEHHA YPOBHH TPYHTO-
BeX BOA B Jetuuft Vs u sumunii Vy nepuoast. Las pacuernoro ne-
puoaa seanunna Afl; HMeeT NOJOKHTENbHBIA 3HAK, a BeaHYHHA AH
HMeeT KaK NOJOMHTeNbHEI 3HAK NpH NOBHIIIEHHH YPOBHA TPYHTO-
BLIX BOJ, TAK M OTPHIATEJbHEI — NPH MOHHIKEHHH YPOBHA TPYHTO-
BHIX BOJ,;

B) [ KpaTKOBpPEMEeHHBIX MEepHOJOB ¢ OTCYTCTBHEM KoJaebanua

YPOBHSA
P=10p AH,. (41)

[lpn suuncaennn koshduunenta £ AAs OTAEJBHBIX NEPHONOE
NOHHKEHHSI YPOBHS TPYHTOBBIX BOJ JIETOM H OCEHbIO 3HAuEHHE Va
onpenensercs HENOCPEACTBEHHO 1O rpaduky koaeGaHns YPOBHA
FPYHTOBHX BOJ, KaK YacTHOE OT JIeJeHHs BEJHUHHbLI CHHMKEHHS
yposusa AH Ha npoAoKHTENbHOCTE NEPHO/LE T B cytrax. Beanuuna
V, onpeneasiercsa no ceasu Vy=f(H) npu snavuennH yposus H, pas-
HOM Tr/yGHHe 3ajeraHns CPYHTOBHIX BOA B CEpejliHE pacueTHOro
nepHoaa.

I'paduk ceasu Va=f(H) cTponTca npH HaIHIHH HE MeHee 2—
3 per nabmofeHuil 3a ypOBHEM TPYHTOBBHIX BOJ B 3HMHHA MepHOL.
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B kauectme npuMepa Ha puc. 32 npusesena sasucumocts Vi=f(H)
148 cKBaxKuH Ha BogocGopax ozep Boposoe u [llomka-Kyab.

Ha rpaduxe nMmeerca HecKoJbKO (2—5) KpHBHIX, Kammas u3
KOTOPBIX COOTBETCTBYET OJLHON CKBaMKiiHe HJIH Onpe/jeeHHOH rpynne
CKBAMHH, XapaKTEpH3YIOULHX- Hwm
Cf NpHMepHO OIHHAKOBOM 0
raybuHOii 3ajeraHuda TPYHTO-
BEIX BOJA ¢ GAH3KOH JIHTOJIO-
THYECKOH CTPYKTYpol Bomo- |
BMemaoumux nopoa. Csssb
Vs=f(H) otpaxaer yMeHb- |5
LIEHHe HHTEHCHBHOCTH OTTOKA et

FPYHTOBEIX BOJX Ha ApeHupo- 2 V

L

BaHHE B BOJOHCTOUYHHKH C TO- '}Ij
HHMEHHEM YPOBHS TPYHTOBBIX .’;../
BOJ B 3HMHHII nepHoJ, T. e.Xa-
PaKTepH3yeT CYTOYHOE CHH-
MEHHE  VpOBHell TIPYHTOBEIX
BOJL B pe3yabTaTe HX pas-
IPY3KH Ha CTOK. 3Hasi ypo-
BeHb TrpyHTOBHIX BOn fH Ha
cepeniHy pacueTHoro nepu-
01, MOKHO N0 rpaQuKy cBf-
si Vo=f(H) ¢ yuerom ero
IKCTPANOJAIHH  ONpPefeaHTs
3HaueHne V,; H, YMHOXKHB 3Ty
BeJIHYHHY HA TNPOJOJKHTEeIL- & f,.?_z
HOCTb pacueTHoro nepuoma 7T,
BBIYHCAHTb 3HaueHHe AM,.

[Tpumep pacuera nuTanus ,
TPYHTOBHIX BOJ Ha BopocbGope
03. Manoe DBypan nokasaH
B Taba. 17. AnrebGpanueckas
cymMMa 3JeMenToB GaJjaHca, &

|
npusefeHHbx B rpadax 11— /‘/ _‘_,..*..-n"‘

13, onpenensier BeJHYHHY MH-

TaHHA TPYHTOBRIX BOX B mpe- .| >
Aenax yroissi H B paione pac- L-
noJoxenua HabawaaTeabHOH e

CKBAMKHHEL. PaccunraHHue 4
BEJHYHHbI TNHTAaHHA TpyHTO- W
BEIX BOJ MO BCEM CKBaXKHHAM
H4 YNOMAHYTHX BoaocGopax .
npusenens B Taba. 18.
0 n10CTOBEPHOCTH BBLIYHC- 0.2 04 06 Vyoueymes

JICHHA NHTAHHA TI'PYHTOBLIX Prc. 32. Ceasu F:-HH} A48 pasanuHLX
BOJ JAaHHLIM METOAOM MOMK-  cxpamum wa sogochGopax oszep Llowxka-

HO CYJIHTL N0 pe3yabTataM Kyas n Boposoe.

W Ry
\

==

A\
\

;

)
g

121




B

Tabauya I7

PacyeT NHUTAHHA FPYHTOBLIX BOJ ATMOCHEPHEIMH OCANKAMH 33 OTAENBHEE nepuoaw 1963 r.

:[q:".:;[nm avdndod on L -+ ~o © | 'I TabGauya 18
o b ey~ = o B =X PaccynTanHbie BEOHYHHL NATAHHA TPYHTOBWLIX BOoA B pafioHe OTAEALHLX CEBAMKHH
IRATHS. BN | | & Ha soanobanancosmx sopocBopax (1963 r.)
e
(o :::{11ﬁc-?;|£:f:ﬂ:uﬂpfd:“;ﬂ£ o = - % Il :E ?i Hudnasrpa- | % Dloas nHTAHAA
srRouLTes & STeCLTIpa | 0@ : 2 Pe | e | Df | T | [T
B g I a NOREPRRO- 'i:l::: :% ¥ ponts E,E e
arvdndod ou Yoo xmecinids | = 3 A E cTH = |[FPYFTORLX BOO | & = ==
EueodX o sunedzarngmy] " g ‘ ; EH Heu E.E_ X X, E:,. X |'.x
a = E ok T E-
= = os -~ En
= T
- | = = o®con = 1 2 3 4 5 i 7 B 9 10 n
|_| = -l:ll HGFTHG o :
= '§ BonocGop 03. Manoe Bypaun (1963 r.)
- 1|[= & R = L 1| Crems | 332 | 294 | 12191205 16 | 10 | 11 of 0 O
-l - coMNoSo 9 | Crenb 332 | 204 958—0930 32 10 11 271 .8 9
— & 4 7 | Crens 315 | 277 | 615—614 38| 13 15 34 10 | 12
= g; ¥, S CF E 8| Maxora | 298 | 215 | 1352—1324 | 31 16 17 199 6| 6
2 BF | voudon yumsar's [w] S S o=8s8 10| Crem> | 305|205 | 904—844 | 48| 16 | 16 | —4 o o0
g -8 ] &= = Scocoo o 11 | Maxora 344 | 34 918—906 19 6 6 14 4 4
28 I s 20 | Maxora | 280 | 285 | 1034—1005 | 35 | 22 | 22 4 0] 0
ESg . , i e = 21 | MNaxora 344 | 341 | 1226—1211 11 3 4 | =I51 0 0
2= A = =8 55888 a ! 22 | Crens 354 | 344 | 200166 | 137 | 39 | 40 |—133) 37 | 38
= P g | Foman LS E oS Soooo - %i !ﬁ”mnh 33.33 %J% lgﬁ?“?% 52 ] 9 -iH 10 lg
w axora — 19 G G ri A
= g 25 | Maxora | 324 | 321 | 902—900 15 5 5 11] 3| 38
. ;:‘{HT-' Yoa xre % ei!:-ia:-ia:q:ia :m:u—l--::-ltc'il:'-ll E 27 | MNaxora 314 | 311 916—014 28 9 9 lﬂ'[ 3 3
=0LlHA O] BHE diHIHINE]] | = = =
= = | Npumeunanne 3nak (+) CBHAETEALCTBYET O NMPOCAYNBAHMH BJATH B IpYH-
o ﬂL | TOBLIE M?H: 3HaK (—) — OTTOK B.I'IELT;-I H3 FPYHTOBHX BOA B NOYBO-TPYHTH 30HK
'_'.m ‘FOEI2N NaHoH .j!- o | | -H'-’F‘E“.,EH HEI‘IEP'EHHE C Fp}’ilTi}HHH Bﬂﬂ. .
H ¥ou xmuownAdi suanod | | € SER888 538555 23S
§ § i COMOCTABJACHHA H3MepPeHHBX BeJAHYHH H3IMEHEeHHs BJaArosanacos
2 = B 30He aspalliH C BBIYHCJIEHHBIMH MO YpaBHeHHIO BOaHOro GanaHca
w1 *azaonarasuwrovodyy | _ RERER SRREa35 § I 30HBI A3PallHH BHAA
'g AW=X—-VY—-E—P. (42)
= — — | ——
3 g::iﬁ} o U e b i) = Kak nokasann pacueThl Ha KOHKpeTHHX BojocOopax, E efAHAnA
£ = # = PR s - NOrpeliHOCTh MeTofa BuluHcaeHHs P neseqnka (<x18%) n
8 = ;"‘::EF ;:Eﬁﬂ';{: a8 BIIOJIHE JONYCTHMAa B NMpakKTHYECKHX pacuetax.
aq T i | Brluncaienne cpelHHX B3BeINeHHLIX BEJHYHH NHTAHHA TPYHTOBBIX
g =i J BOJL NMPOH3BOJHTCH AHAJOTHYHO BBIYHCJIEHHIO CPEIHHX B3BelIeHHBIX
e “E' ﬁ- 3 3HaueHHil HameHennit 3anacos rpyuroBux Bog (AlUy). Conocrae-
a8 EPEE ¢ = o % § | JieHHe 3HaueHuit P, BHYHCJACHHBIX PA3JHYHHMH METOAAMH, T. €. no
- -] £ E = I
EEsess = R g = dopmyaam (31) u (32) n no (39)—(41), nokaszano, 4TO pacxox-
EEE 2ze RNo S ..."'é -8 Jennd B BeaHunHax P ua msopocGopax ozep Boporoe, Manoe Bypan
RS E= g s 1S 88 3 E # jgora Knupencait coctasuan ot | po 15 mm, =6—32%. Ornocu-
* = |zl g= = = TeJbHO GOJblIoe pacXoAeHHe B CONOCTABJAfSeMHEX 3Hauenuax P
: E aET ab = p
I‘::"= MOXKeT OLITh BLI3BAHO H HETOUHOCTAMH BhiMHCJAEHHA Koa(dHuHeHTa
i, O @ % HALTPAIHH BOAOBMEIAIONHX NOPOA H BeJHYHHB BoAocoOMena
= TPYHTOBHIX BOJ 1O KOHTYPY NOBEPXHOCTHOrO Bojopasznena (g). Bu-
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HHC/AeHHe BONOOOMEHA IPYHTOBBIX BOA N0 KOHTYPY MNOBEPXHOCTHOIOD
BoJopa3iesa ¢ HeoOXOAHMOH TOYHOCTLIO TpeGyer OGOJLILOrO KOJIH-
YeCTBa CKBaMHH Kak B npejlenax, TaKk M 3a npegenaMH QaHHOTO
BogocHopa.

HanGojaee Tounsie pesyasTaThl 1o onpefenennio P no gopmyaam
(39)—(41) moryr GuiTh noAydYeHsl AAf FPYHTOBEIX BOX ¢ BOAopas-
AeNbHBIM THIOM PEXHMA HX YpoBHA (CM. pHc. 1), T. e. 3ajieraouux
Ha Takoii rayOHHe, KOTOpasi ONpe/ie/sieT ce3oHHoe KoaeGaHue YpoB-
HA TOJIbKO 348 CcHeT NHTaHHA aTMoCcepHBIMA OcafKaMH.

Hckalouerne npeactasiasiior IPYHTOBBE BONE, AJf KOTOPBIX
KoaebaHna YPOBHA MNPOABASIOTCH TOJBKO B pa3spese MHOToJeTHHX
MEPHOIOB; Ha MPOTAMEHHH OTAEJbHBIX JeT YPOBeHb HX OcTaercs
NOCTOAHHEIM HJH NOCTENeHHO H3MEHSEeTCs B OJHOM HanpapjeHHH —
CHHMKEHHS HJH NOBBLIIIEHHS.

MeTton’ cOBEpIIEHHO = HENMPHMEHHM [/ BBIYHCACHHSN NHTAHHA
IPYHTOBLIX BOJ aTMOcepHLIMH OCaJKaMH B CKBAMHHAX C HBJEHH-
AMH BPEMEHHOro NOANOpa YPOBH#A, BO3SHHKAalOULEro BOJH3H pekK,
03ep HJIH QYaros YCHJIEHHOrO MECTHOro NHTAHHS TPYHTOBBIX BOJ.

Kpome paccmoTpeHHbIX 3jiech METOMOB pacdera Gajauca rpym-
TOBBIX BOJA H NMHTaHHA MX aTtMocdepHsMu ocaakamu [8] moxuo pe-
KOMEeHJA0BaTh MEeTO/ibl, H3J0MKeHHbe B Monorpaduax H. B. Boand-
uyHa [11], A. B. Jle6enena (35], b. M. Kyaemuna [34], I1. A. Kuce-
aesa [23] u np., uanpumep [67].

4.4. OueHKa BAHAHHSA ArpOJECOMEJHOPATHBHLX MEPONPHATHI
HA CTOK

B nacrosinlee BpeMs CYMIECTBYeT MHOrO pasJHYHHEIX crnocoGoB
OUEHKH BJHSHHA 3TOrO BHAA XO3ANCTBEHHON AeATeJbHOCTH HA CTOK.
BOAbIHHCTBO H3 HEX OCHOBAHO HA CTATHCTHYECKOM AHAJH3E MHOTO-
JAeTHHX KoseGaHHil cTOKa GOJBIIHX PEK M CPABHEHHH Be/HUHHE
CTOKa 3a OTAeJbHbIE MEpPHOAL, XapaKTepHIVIOUIHeCs pasJHuHBIM
VPOBHEM CeJLCKOXO3AHCTBEHHOrD OCBoeHHs 3eMmens. Onnako Bee
3TH METOJAbl MOryT ObiTh PEKOMEHAOBAHLI I/ NPAKTHYECKHX pac-
4eToB Kak npubankennsle. [lpuumna 3toro B TOM, uTO OUEHKA
BAHAHHA arposecoMeJHOPaTHBHEIX MEpPONpPHATHH, OCHOBAaHHAS Ha
CpaBHEHHH BEJHYHH CTOKA € CHJAbHO PACNAaXaHHOTO H MeHee pacna-
XdHHOro BonocGOpa WJN HA CPABHEHHH BeJHUHH CTOKA 38 HEpHOIb
€ PA3JHYHOH CTENeHLIO CEeJLCKOXO3AHCTBEHHOrO OCBOEHHN, HCKJIO-
14€T B NIEPBOM - cayuae pasiHuHs B peabede BogocGOpOB, mousax,
THAPOreoJoruH, H BO BTOPOM — KJIHMaTHYECKYIO HEOHOPOHOCTh
CPABHHBAEMBIX MEPHONOB (pas/HYHOE pacnpeje/eHHe 10 roiaM H
BHYTPH JIeT BJI4rH, Temjia M X0J01a), OTHOCHTENLHYIO HepaBHOMe]-
HOCTh B TEMIE OCBOeHHS HOBHIX 3€MeJb, pPasJHuHA NOYBO-TPYHTOR
Ha BHOBL OCBOECHHbLIX 3eMJIAX, Pa3JHUHBI YPOBEeHb arpoTeXHHecKx
NPHEMOB 3eMJjefle U H np.
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Jas noppimieHus TOYHOCTH B OLEHKE BJIHAHHA arpoJecoMeaHopa-
THBHEIX MEpONpHATHA Ha CTOK HaXo[AT WHPOKOe NpHMEHeHHe Me-
TOALl, pa3pafoTaHHbLIe Ha MaTepHadaX HCCJE0BAHHA NO BOIHOMY
Ganancy yroauit (ceAbCKOXO3AHCTBEHHBIE MOJSM, Jec, JecHsle Mo-
JOckl) n nospoasiouiie AnddepeHunpoOBaHHO YUecTh poJb arpode-
COMENHOPATHBHLIX MeponpuaTHi B QOPMHPOBAHHH KAaK CTOKAa
(CKJOHOBOrO M FPYHTOBOIO), TAK H HCHAPEHHS ¢ MOYBHI

Ilonuitka paspaGoratk METOAHKY HMEHHO Ha 3TON OCHOBE OCY-
mecrsaena 8 'TH [9, 10] na umeomnxea matepuanax ruapomereo-
POJIOTHYECKHX H THAPOreoJorHueckHx Habmwjenuilt B panone aei-
cTBHA BoaHoOasancoBuiX ctanuuit 1 F'MO I'mapomercayx6m CCCP
H THIPOre0JOTHYECKHX PeXHMHLIX cTaHUHA MHHHCTEPCTBA IFeoJOrHN
CCCP. Kpome Toro, GuJ HCNOJL3OBAH 10 BOIMOMKHOCTH BeCh HMeEl0-
UHACH SKCNepHMEHTAJbLHEI MaTepHaJ, HAKOMJAeHHHA B BogHoGa-
JaHcOBLIX sKeneauunax 'TH n apyrux yupexaennsx.

OranuntensHoll 4epTofi METOAHKH OIEHKH BJHSHHS arpoJjeco-
MeJHOPaTHBHBIX MEPONPHATHH METO/0M BOAHOrO GajaHca sBJAAETCH
BO3MOMHOCTL YCTAHOBJEHHA CTENeHH AOCTOBEPHOCTH MNOJYYaeMbix
pe3y.IbTaToB.

Ecan ypasuenne somnoro Oanamnca Tepputopuu (BopocGopa)
B MHOrOJIETHEM pa3spese npeiacTaBisercs ypaBHeHHeM

X=VYy+ er+£, (43)

(X — armocdepusie  ocafikd, Yy— NOBEPXHOCTHHII (CKJIOHOBHI)
CTOK, Yrp—rpyHroBuift crok, E — ucnapenne), to GanaHc u3ameHe-
HHA €ro cOCTaBAAOUINX MOJ BJAHAHHEM XO3HACTBEHHON NeATeJbHO-
CTH, H B HYaCTHOCTH —arpoJecoOMeSHOPATHBHLIX MEpOnpHATHIL,
MOMHO HAaNHCATh B BHJE

AV, AV, =AX —AE, (44)

HJH B YaCTHOM BapHaHTe NPH HEHIMEHHOCTH BO BPEMEHH OCaJIKOB
Ha Yroib#x B BHIe
AY,+AY ,=AE. (45)

HUs ypasnenns (45) cieayer, uTo peay/ibTaThl HCCAeNOBAHHA H3-
MEHEHHS CTOKA MOTYT OLITh AOCTOBEPHBIMH, €CJH OHH MOATBEPHaa-
IOTCH AaHHBIMH MO H3MEHEHHI0 HCMapeHus ¢ YrojiHH,

Ouenka BAHAHHA arpoMeponpHATHI M Jeca HAa CKJIOHOBHIM CTOK
flaHa Ha OCHOBE COMOCTAB/AEHHA JAHHLIX MO 3HMHE-BECEHHEMY CTOKY

C Pa3JNYHBIX YTOANH, BRUHCACHHMY N0 34BHCHMOCTH
a=f(U,, I), (46)

roe o — kospuumuent exnonosoro croka; U, — nujexc, VYHTHIBAKO-
ULHI BJAKHOCTL H NPOMEP3aeMOCTh NOYBHI nepea Ha4YaJoOM CTOKA;
I — yron ckaona.

B kauectse npumepa npupejeHa yKazamHad 3aBHCHMOCTH ILIS
crendoii 30unl Cepeproro Kasaxcrana (pue. 33). Kosdpduuuenr
Koppeasunu stoll sasucumoctn 0,80—0,90. OtnocuTensnas cpeanss
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Pue, 33. 3asucumocts a=f(U;, ) ana sanzexuoro (UeaMHHOro) CKJIOHA HA CYramHHcTHX nouso-rpyntax (Cesepmnii Kasax-
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kBajpaTiueckas omubka we npesnimaer 30—50% BeaHUHHE BO3-
MOAHOTO H3MEeHeHHs CKJOHOBOI'O CTOKa,

Ouenka BARAHHS 376/1€B0il BCNAIIKH HA CKJIOHOBLI CTOK NPOH3-
pejeHa B pAasjHuHble MO BOAHOCTH MEPHOABI MO BCEM NPHPOAHLIM
30HAM C YYETOM BJHAHHA NOYBO-TPYHTOB H YKJIOHOB CKJOHOB. Han-
Mmenbias seanunna (5—20%) ymenbmenus croka Habmopaercs
B aecnoil (yBaaxHenHoit) some, nanboapmas (20—60%) B Jeco-
cTenHofl ¥ cTenHofl 30HAX HA CYTJIMHHCTHIX TPYHTaX.

‘VMeHblleHHe CKJOHOBOTO CTOKA TOJ BaHAHHEM Jeca Donee 3Ha-
gHTensHO W coctaBager or 40 po 1009 B Jechoit i ot 70 xo 100%
B JecoCTenHOH 30HAaX.

Ouenka BJAHAHHA JecHHX TOJOC NpoH3BeJeHa Ha OCHOBE 3aBH-
CHMOCTH CKJOHOBOIO CTOKA OT pPa3jiH4YHOH CTeNneHH 3aJeCceHHOCTH
pogocGpocos (Ganok, JIOTOB H BpPeMeHHHX BOJAOTOKOB) ¥ 3arJyo-
JIEHHA CTOKOBBLIX MJIOLLaJ0K B J€CHBIE MOJOCH.

HaunGosnee cymecTBeHHO BJHAHHE HA YMEHbLIEHHE CTOKA JECHBIX
M0J0¢, PACTIONOMKEHHHX Tonepek ckjona (1,4% yMmeHblleHHs Ha 1%
yBeanuenns 3agecendoctn). [lp# nepexkpecTHOM pacnoaoxeHHH
JIeCHHIX ToJoc (M BAOJbL H NONEPeK CKJAOHOB) YMEHbIIEeHHe CTOKa
cokpamaerca a0 1% ua 1% 3sajeceHHOCTH.

JHAHAe DACMALIKH Ha JeTHe-oCeHHHA CKJIOHOBHIA CTOK Hecy-
mecteenno [9] 1 1M MOKHO npeHebpeus.

Ila5 OUEHKH BJAHAHHA arpoJecoMeHOPATHBHBIX MEPONpPHATHH Ha
NMHTAHHEe FPYHTOBHIX BOJ 3a OCHOBY NpHHfATA 3aBHCHMOCTH BHILA

a'=f(H), (47)

rae @ — kosdduuHenT NHTAHHA ~TPYHTOBHLIX BOJ aTMOC(EpHBIMH
ocaakaMyu (OTHOLIEHHE BeJHYHHBLI NMHTAHHA TPYHTOBHIX BOJ K rojao-
Boli cyMMme ocankos); M —ray0GuHa 10 YPOBHSI I'DYHTOBHIX BOJ OT
NMOBEPXHOCTH SE€MJIH, M.

3aBHCHMOCTE NMOCTPOEHA pasfielbHO JJIA 3aJeXHBIX, pacnaxas-
HEIX nOJL 3566 H JeCHbiX CKJOHOB, AJs npeobaajaouinx cynecuiaHbix
H CYTJHHHCTHIX MOYBO-IPYHTOB 30HLI a3palHy, B npejiejax BCeX MpH-
porunx 3on ETC n Ceseproro Kasaxcrama. B kauectse mpumepa
9Ta 3aBHCHMOCTb NokKasana Ha puc. 34. Kosdduunent KoppeaaiuuH
sasucuMocTell cocrasaser 0,75—0,95 ¢ oTHOCHTeBLHOH CcpeaHed
kBajpatnyeckon ommbkoi 10—15%, e npesuimaonieil BHIYHCAEH-
HOH BeJHYHHEI H3MEHEHHA B NMHTAHHH IPYHTOBBIX BOJ.

B npegenax Bcex NMPHPOAHEIX 30H MO Beell aMMAHTYAe TAIyOHH
OTMeuaercsi yBeJHUeHHe NHTAHHA TPYHTOBLIX BOJ 3a CHET nmpocadH-
BaHHA aTMOC(EpHEIX 0CajJKOB NOj BAHAHHEM COBPEMEHHLIX arpoJe-
COMeNHOPATHBHLIX MEPONpPHATHA Ha CeJLCKOXO3SNCTBEHHBIX YrOAbAX
Ha 5—309% (B necy —mua 20—100% ® B JecHHX mnonocax— Ha
30—200% u Goaee) no cpaBHEHHIO ¢ 3aJNeKHBLIMH (CTEMHBIMH, le-
JHHHBIMH) Yy4HacTKaMH.

[Mocrpoennio 3aBHcuMoctn (47) npeauwecTBoBaj pacuer nurta-
HH5l TPYHTOBBIX BOJ HA YrOAbSAX MO JAAHHBIM HaGMIOAEHHA 32 PeXH-
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MOM TPYHTOBLIX BOJ B OTAEJbHBIX CKBaXXHHAX NO METOMAHKE, H3J0-
wennoit B . 4.3 [dopmyan (39)—(41)].

Pacuer naMeHeHHii COCTABJAIOUIHX CTOKa Ha peudslx Bojocho-
pax peromenayetca [9] nponssoante mo pasaHuyHbiM  Gopmyaam
B 3aBHCHMOCTH OT pa3MepoB HX GacceiliHoB H ofecneyeHHOCTH Heob-
XOOAHMBIMH JaHHbiMH. KoHeTpykuna ¢opMya ocHOBaHa HA NPHHIHME

[}

£
‘1‘? ]
al
ar x ; ""-...%\:'
i o U
0 Pt

22

02

v e |
I-'."'n- o ‘l..E"l-____.-h‘.""n

0 Tvbid [ Stasf] Tk

100 200 300 00 600 1000 2000 3000 4000 6000 Hem

Puc, 34, 3apucumocts KosdduuEENTa NHTAHHA TPYHTOBMX BOA « OT
rayOuusl  3ajeraHds uX ypoBHs H B cpeaunii no yBAGKHEHHOCTH Troj
B JecocTenHofl 3ode naa 3anexu (a), nawun (6) w aecuwx noaoc (a@).

I'— gas AecHWX NOA0C, PACTOAOMERHMX MOMepex CKAoNa, J — TO e, Ha Bogopai-
Aeae, d =—T0 #e, BAOIE CHIOHA.

BECOBOTO OCPEJHeHHS OCHOBHBIX (haKTOPOB, BJAHAIOUIHX HA BeJHUYHHY
H3IMEHEHHA CTOKAa.

Ha ocHoBaHHH BLINOJHEHHHX HCCASZOBAHHA NPOH3IBOMAHTCHA
OLEHKA BAHAHHA arpoMeponpHsaTHi, Jeca H JeCHHX NOJOC Ha H3Me-
HenHe cymmapuoro ctoka pek (AY) ¢ rpynTtoBeiM nutannem mo dop-

My.e

AY = X Ay, + 2 Ay, (48)

rae }_:L".En n X Ayy— COOTBETCTBEHHO CYMMADHBIE BeJIHYHHEL
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H3MEHEeHH NOBEPXHOCTHOINO ¥ TPYHTOBOrO CTOKA MOJ BJAHAHHEM ar-
pPOMEepONpPHATHI, Jeca H JeCHBIX NoJoc Ha Bojochope.

PesyanTaTthl OLlEHKH BJAHSHHA AarpoMeponpHATHA Ha TroAoBOR
CTOK NpH NMOJAHOR pacnaike BoaocGOpPoB NpHBELEHLl B NMPHIOHKEHHH
pabotu [9]. OnH cBHAETENLCTBYIOT 06 OTCYTCTBHH 3TOrO BJHAHHA
B JIECHOH 30He, OTHOCHTEIbHO HeGOJbLLIOM yMeHblUeHHH cTOKa (Ha
D—15%) B JecocTenHol 30HE€ W HECKOJALKO GoJablueM YMeHb-
wennd croka (Ha 8—30%) Ha CYrJAHHHCTBIX MOYBO-TPYHTAX
B crennofi 3oHe. Ha cynecuanmx (JerkocyrJHHHCTREIX) NOYBO-rpyH-
TaXx YyMeHbLIEHHe TOA0BOr0 CTOKa B 4 paza MeHbIle, YeM Ha
CYIAHHHCTBIX.

[lpupenentnie UH(ppeH XapakTEepH3VIOT YMeHbIUEHHE rOA0BOrO
CTOKa MpH TOAOBHLIX OCAjJKax HIKe HOPME B npejienax AaHHOH NpH-
poAHON 30HB H TaAyO6oKoi (>25cM) pacnawmxe nojed. Ilpu ocagkax
GoJEIIe HOPMB M TIpH OOHIKHOBeHHOH (10 2D cM) u daxkTHueckol
pacnailike BonocOOpoB BeJHYHHA YMeHblIeHHs cHumaerca B 1,5
paza u GoJjee,

PeayabTaThl no OUEHKE BJAHAHHA Jeca H JECHBIX MOJOC HA CTOK
CBHJETENbCTBYIOT 00 YBeJHUEHHH CTOKA ¢ JecHBIX BojocbopoB
B cpeaneM Ha 10—15% B Jecnoll n JaecocrenHoi 3onax. C ysean-
yeHHem rayOHHBI 3aJeraHus rpyHTOBLIX Bod (>7—10 M B JecHoR
H >10 M B JecocTenHofl 30HaX) npH YKIOHAX, TMpPeBBIINAIOMHX
40%,, oTMeuaeTca yMeHblueHHe ¢Toka a0 5—209%.

HoctoBepHocTh NOJYYEHHBIX pe3yabTaToB 00 H3MEHEHHH Tof0-
BOTO CTOKa Ha BojocBopax corJacHo ypasHeHHwo (4D) noarsepxia-
€TCH pe3yJLTATAMH BLINOJHEHHOA OUEHKH MO H3MEHEHHID HCrapeHHs
C TOYBBI B CBfA3H C CEJbCKOXO3AHCTBEHHBIM OCBOEHHEM TEPPHTOPHH
W mnpoBeneHHeM JecomeanopatupHmX Meponpuatuit [10]. dauuwe
Taba. 19 cBHAETENLCTBYIOT O TOM, UTO BeJHYHHL H3MEeHeHHH peu-
HOrO CTOKA MOJ BJHAHHEM ATPOMEpONpPHATHI M Jeca pPaBHOBEJHKH

Tab.auya 19

CooTHOWEHHE BOIMOMHOr0 CPEAHEMHOTOJAETHEr0 H3MEHEHHA CTOKA W HCHAPEHHN
Ha sopocGopax Moa BAHAHHEM ATPOMEPONPHATHR W Jeca (mm)

Hasmenenne | ¥ BeaHse-
Mpupoanan 3oHa ¥roawe Hz:::t:;e HEMAPeHHR H:; {""f,,'i.i';‘j‘,," AX —AE
- AE AX

Jlecnas (n3buirou- | [Noae — (3—8) 11

ﬁg;‘; YBAAMHE" | Mec (Hep<<lOm) | 10—20 40 55 15
Jlecoctennan u [Toae —(4—20) 16

cTenHan (Hempo- o

cTaTONHOrO yBAS- Jec (Hep=<10 ) 10—-22 32 60 28

HHEHNA ) Jec (Hep=10 m) |—(6—10) 70 60 —10

MMpusmevannn: |. Jdaunsie npuBenens 18 XapakTepHLIX B npenesax 30H

YKJAOHOB CKAOHOB W rAYOGHH 3aMeranuf FPYHTOBBIX BOA.
2. Hrp—ray6uua 0o YPOBHA FPYHTOBHX BOJ OT MOBEPXHOCTH.

9 3ax. M 425
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BeMHUHHAM H3MEHeHHil B HCMapeHHH, ec/MH YuecTh HEKOTOpoe yBe-
AHYeHHe OCAJKOB Haja JecoM H JecHuiMH moaocamH. To ke noa-
TBEpKAAeTCs Pe3yabTaTaMH OLEHKH BJHAHHSA arpo/ecoMenrHOpaTHB-
HBEIX MEpPONpPHATHA Ha KOHKpPeTHBIX BofocGopax (Tabu. 20).

Tabauya 20

PeayabTaTsl OUEHKH BAHSHHA ArpoJecOMEIHOPATHBHLIX MEPOTPHATHA HA CTOK,
PACCHHTAHNBIE OCHOBHLIM M KOCBEHHBIM MeToamu (B %) mo oTHOWeHWID
K KAMMATHUeCKOMY M GRITOBOMY CTOKY)

ﬂ‘:‘nln“:ﬁ“é”;i“' Ocnosnoft Hocaemituf
L SANHTAE MeToa MeTO
Peka — nyHET poochopa, : :
Km? = Ea T E: s
= = o x o =
g = = g E =] g = g
S| ¢ |5EE| &E | 5EE| 2B
Hecua — r. Bpanck 12 400 0,31 | 0,31 5 5 3 3
Burtior — r. BoGpos 7340 0,75 |005| —4| —5| —8| =9
Hwum — r. Lleannorpas 7 400 0.3 (001 | —8| —8| —9|-10
ToGoa — r. Kycranai 28 224 0,67 0,03 =17 | =19 | =16 | —19
Manui Hprus — c. Cenes- 2110 |0, 70| 0 —7| =7 —9| =10
HHXa
Kameank — ¢, Hosocnac- 8 900 0,40 0 10| =12 | —10 | —12
CROE
Hepnua — r. Humne- 76 0,70|009)| —5| —5| —6| —T
JEeRHILK

OueHKa BJAHAHHA arpoecoOMeJHOPATHBHBLIX MEpOnpHATHH  HA
H3MeHeHHe HCMapeHHs ¢ MOYBLI NPOH3BEAEHAa Ha OCHOBE CONOCTaB-
neHHa (aKTHUeCKHX [aHHHIX NO CYMMapHOMY HCnapeHuio 3a TOR
¢ pas3JHYHBIX YrOAHil H BHIYHCJEHHLIX MO 3aBHCHMOCTH

+=/(7%) (49)

E
rape ?'—DTHDUIEHHE HCIIApEHHA K HCnapaeMOCTH C PHE.-'IH'-IHHJE
0

YrofiHi; — palHAUHOHHBIH HHIEKC CYXOCTH, T. €. OTHOUIEHHE

LX
paananHonHoro 6ananca R K aTMOchepHBIM ocajikam X n ckpurToft
rensoTe napoobpasosanns L.

Ouenka BAMAHHA OCYILECTBJAeHA B npejenax BceX NPHPOAHBIX
30H KaK B MHOroJeTHeM pa3spese, TaK H A48 NMEpPHOAOB OTAENbHLIX
JeT ¢ pasaHuHOll YBJIAXKHEHHOCTbIO aTMOCHEPHHMH OCaaKaMH.

PesyAbtathl pacueros [10] cBHAETENLCTBYIOT O He3HAUHTEALHOM
yBeJHYEHHH HCMapeHHs ¢ CeJlbCKOXO3AHCTBEHHBIX yroauii: 2—3%
C ApoBHX H 6—8% c O3MMBIX KYJABTYp € KoaeGaHMAMH 10 5—
10% Bo BAaMHbie roibl W A0 Hyas B 3acymansbie. Hcnapenne
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¢ CEJBCKOXO3AHCTBEHHBIX YrOLHA, PacnoNoMeHHbX CPelH JeCHBX
N0J0C, HECKOJLKO YMeHbIlaeTcs B cpeaHes Ha 3%;.

Peay/ibTaThl no OlEHKe BAHAHHSA J€ca I JEeCHBIX NOJOC HA Hena-
peHne CBHIETeJbCTBYIOT 06 oTHOcHTenbHO HebGoabmwom (8—I11%)
YBEJHYEHHH HCMapeHHs ¢ Jeca OTHOCHTeNbHO Oe3lecHbX (JYroBhIX,
UeNHHHBIX) cKJIoHOB npu HerayGoxkom (4—10 M) 3aneraHuu rpyHTo-
BHIX BOJA H OTHOCHTENLHO GOJBIIOM YBeJIHYEHHH HcnapeHHs (10
15—209%) npn rayboxkom (>10 M) saseranHu rpyHTOBHIX BOM.

[MpupeaeHHOe cXeMaTHUECKOe HAJNOMNEeHHe MeTOLHKH H pesy.bTa-
TOB HCCJAEJOBAHHI BJIHAHHA arpo/JecoMeTHOPaTHBHLIX MEpPONnpHATHA
Ha CTOK MOKa3sbiBaeT, YTO 3TOT BONPOC BecbMa CJAOMHBIH H J0CTO-
BEPHOE pPellleHHe ero MOMeT OHITL JAOCTHIHYTO TOJBKO BoAHOOAJIaH-

COBBIM METOO0M.

Ilns OKOHuATENLHOTO pemieHHs JaHHOro Bonpoca Tpebyloted
MaTepHaabl MHOFOYHC/AEHHBIX 3KCMEpHMEHTaJbHBIX BOAHOOGa aHCO-
BHIX HcCJAe0BaHHA HAa paaanuyHux yroabsx. Ilpm stoM Hegocra-
TOYHO OFPAHHYHBATLCA JHINL CYUIECTBYIOULHMH NMacCHBHBIMH 3Kcne-
pHMeHTaMH Ha BoAHoOGanaHcoBbix cranunax u MO, HeoGxomnmo
npoBefleHHe AKTHBHLIX 3IKCNEPHMEHTOB, KOTODbie no3BoJHAN OBl
B CPaBHHTEJbHO KOPOTKHII CPOK YBEJHUHTh HHPOPMAUHIO MO H3Me-
HeHHIO cToka oT (akropos, ero o0YyCJHOBNHBAIOLIHX B JHANa3soHe
BCEX BO3IMOJKHBIX HaMeHeHnuii JoGoro n3a unx (em. n. 3.14). Ilpu
3TOM 1lesecoo0pa3Ho MNpOBe/leHHe SKCNEPHMEHTOB TNPHMEHHTENBHO
K HCCJAEA0BAHHIO 3aBHCHMOCTEH:

a=f (U, C. 1. M), (50)
a'=f (U C, I, b, M, J), (51)

rge @ ¥ o' — COOTBETCTBEHHO KO3({HUHEHTH CKJIOHOBOrO CTOKA M
NHTAHHS FPYHTOBHX BOJ HA YYacTKaX ¢ pasJHvHON noAcTHAaouleh
NMOBEPXHOCTLIO (3aJekb, CTenb, MaxoTa, Jec, JecHsle nojaock); Uy —
napaMerp, YYHTHIBAOUIHI BJAHAHHE BJAAXHOCTH H NpPOMep3aeMOCTH
noYBo-rpyHTOB; C — pagMalHOHHBIA HHAEeKC cyXxocTH, [— yKJIOH
ckaoHa; M — MexaHHYecKHil cocTap TMOYBO-TPYHTOB B MeTPOBOM
¢noe (nmecok, cymech, CYIrJAHHOK, TJHHa); JI— auTosiorHyeckoe
CTPOEHHE MOYBO-FPYHTOB 30HW aspauun; h— ray6HHa 10 YpOBHSA
FPYHTOBBIX BOJ OT NMOBEPXHOCTH 3€MJIH,

4.5. Ouenka BeIHOCA MHHEPANLHBIX yaobpenni
¢ CeJhCKOXO03AHCTBEHHBIX Yroaui Hevepuosemuoi sonst ETC

HuaTencnprukannsa cenbCKOX03AHCTBEHHOTO TIPOH3BOJACTBA Mpe-
JyCMaTpHBAET YBeJHYEHHE KOJAHYecTBa BHOCHMBIX Ha mNaxoTHbIE
Nojas W Jyra MHHepanbHbX yaoOGpennit 1o HopM, obecnedyHBalOUIHX
OnTHMaJbHOe passuTHe pactenud. ITosToMmy BO3HHKIa HeoOXonu-
MOCTh OLEHKH BO3MOMHLIX MOTEPh MHHEPabHHIX VAI0OpPEHHN 3a cYeT
HX BHIHOCA NMOBEPXHOCTHBIM H TMOA3EMHBIM CTOKOM C CeNbCKOXO3fH-
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creennnix yroanii. B yeaosnax Cesepo-3anaga ETC Goabwas qacthb
NOBEPXHOCTHOTO CTOKA €O CKJOHOB (popMipyeTcsi B mepHol BeCceH-
Hero MOJOBOBS, 4 Ha JOJI0 JIOXKIEeBOTO CTOKAa npuxoautca He Go-
Jgee 1[}—[5'%

OuenKa BO3MOMKHBIX NMOTEPh MHHEPaJbHBIX yAOOpeHHi 3a CUET
BhlHOCA HX BeceHHHMMH Bojdamu Obplia nMpoH3BeleHa MO AaHHLIM CTa-
nuonapueix (19656—1969 rr.) u cneunanbHLIX SKCNEAHUHOHHBIX
(1968—1969 rr.) HccaeqoBaHHP HA CTOKOBBIX H BOJAHOOAAHCOBLIX
naomankax [2].

CrauuoHapHble HCCJA€A0BaHHA MpoBoAnanch Ha 10 CTOKOBHIX
W oaHofi BoaxobanaHcoBoit HeGoabwHX naowaakax Baanai-
CKOfl HAay4yHO-HCC/IeOBATeJNbCKON IHAPOJOTHYECKO naGopaTopHH
nM. B. A. ¥Ypuisaesa (Hoeropoackas o6aactb), a SKCHeAHIHOHHbIE
(SKcneaniusA Mo H3yMeHH BOJAHO-cosesoro Gananca) —Ha 35 €TO-
KOBHIX H 3 BoaHoGAAHCOBBIX NJOLLAJAKAX, PACMOJOMKEHHLIX HA MNO-
aax Tlckosekoi obaacti. Bee skeneIHIHOHHBIE CTOKOBBIE MJ0LIALKH
umean pasmeps 150350 m, a pofgHobanancosue — 10030 M
pPACNONAraJich Ha NMOJAAX C O3HMbIMH, pasHoTpaBbeM (JAyT, KJesep)
i 3s6aeBoil naxotoil (monepedHas M MPOAOJAbHAA) H HMENH PasaHy-
HBIfl COCTAB MOYBO-IPYHTOB (MECOK, Cynech, CYrJNHOK).

BuHOoc MHHEpadbHEIX YAOOpeHHH onpenensncid MeTOAOM CpaB-
HeHHs CTOKA PACTBOPEHHBEIX XHMHYECKHX BeIllecTB ¢ YAOOPeHHBIX H
HeyLOGPEeHHEIX TJOILA/0K, HMEOUHX NPHMEPHO OAHHAKOBLIE BCE
npouHe XapaKTePHCTHKH, BKJOYafg 3anacel BOJALI B CHEre, BJdA-
HOCTL H TAyGHHY npoMepsanus nous. [lepen wauanom wuccaenosa-
HUil, a4 3aTeM eKerogHo ompeleissacs arpoXHMHYECKHH (OH NO4YB
Ka3K 100 MJOlULALKH, T. €, coAepxanne noasuxuoro gocdopa (P20s)
i obmennoro kaans (K.0). Munepassuuie yao6pennsn (N, P, K)
BHOCHJMCE HA MJONIANKH €MXeroJHo B COOTBETCTBHH C ONTHMAJb-
HHIMH HOpPMAMH H B CPOKH, pEKOMEHAOBaHHBIE NIf 3ITHX obaacTen
yNpaBJeHuiMi ceJbCKOro Xxossiicrsa. Pacuer onTuMazabHBIX HOPM
yAoGpeHnilt BHINONHAICA €KerofiHo ¢ YHeTOM HMEOULIerocs Ha Kax-
nofl nJaoulajke 3anaca NMHTATEAbHBIX BellecTs, T. e. ¢ YUeToM arpo-
XHMHYecKoro (poHa novs.

OcHOBHBIE pe3yabTaThl HCCJE10BaHHE, OCPelHeHHBIE Mo PAAY
nAoIanoK 3a nepnoj HabGaoneHuii, npeacTasjeHsl B Taba. 21.

B pesyabTaTe NpOBEJeHHLIX HCC/AENOBAHHI Ha OCHOBE BOJHO-
coseporo GanaHca NMoJay4YeHbl CAeAYOUlHe BhIBOILEL.

|. HanGoablllafl KOHIEHTpaUHd pAacTBOPEHHEIX B BOJAe 43074,
docdopa u Kaaua nabaofaercs B Havyase H B KOHUE nepnoaa thop-
MHPOBAHHA CKJIOHOBOTO (MOBEPXHOCTHOrO) CTOKA.

2. BrlHOoc MHHEpaJibHHX YA0GpeHHH NOBEPXHOCTHHIM CTOKOM
¢ CceNbCKOX03AMCTReHHBIX Yroiufi He3HAuYHTEJeH H He npeBblllIaeT
6% naa asota, 4% mas kaqana u 1% nan docdopa or exeronHo
BHOCHMOTQ KoJHuecTBa ynoOpeHHH.

3. HauGoablee KoAHYeCTBO a30Ta H KaJHA CMLIBAGTCA C MOJEH,
3aHATHIX O3HMBIMH KYJALTYPaMH, a HaHMeHbllee —c 3706JeBOH na-
XOTHl, HMeloLLel nonepeunbie 60PO3JH.
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Tabauya 21

Cpeanne QAHHBIE 0 KOAHYECTBE BHECEHHOTO HA NAOLIAAKH A30Ta (N), dochopa (P}
# Kaann (K), HX KOHULEHTPAUMM B CTOKE TAABIX BOJ H BLIHOC C PASAHIHHX yroaniy
H nouso-rpynRTos [2)

Cpeanss KOHUENTPALNT
5 Buecena, Kr/ra 58 OepHol meanl. Brroc, kr/ra
MryAa
% Mowwo-rpyHTH
us N ‘ P K N P K N P K
o

Oszuman poXb

1 | Cynecs — — — | 521009 4,9 ] 6.3]0,10] 6,0
2 - B3 | 30 66 | 5.6 | 0,141 86 | 6,56 |0,16 | 9,9
2 | Cyranmox — — — 141 10,10] 30| 6,3]10.16] 4.8
3 2 66 34 | 66 | 6,0 |0,09( 5,1 |10,1|0,15| 8.6
Kaesep, ayr
8 | Cynecs — — — [ D07]010] 6,0 ] 0,2 [0,03] 0,8
8 L 66 24 g2 | 1.6 |0,22] 7.3 | 0.2 | 0,07 | 1.1
5 | Cyrannok — — — | 1.21009| 42| 10 |0,09| 3,2
5 5 — 21 64 | 1,3:]0,12| 6,3 | 1.1 | 0,12 ]| 4,8
30, NpoAOALHAA NAXO0TA
4 | Cynecs — — - 1,6 |0,06| 1,7 | 0.4 |0,03] 0.8
5 i 53 15 82 271007 36| 192|004 2.2
7 | Cyransok — — — 2.1 (0,04 2.0 | 2,5 |0,05] 2,3
9 5 60 2% | 60 | 3,3 [0,05]| 3,0 | 4,0 | 0,06 | 3.4
3a6b, nonepedHan naxora
3 | Cynecs — - — 27101726119 ]011] 1.8
3 : 85 16 98 a4 |0;11) 38| 1.71008] 2.0
3 | Cyrannok - — - 1,6 (0,04 2,3 | 1,4 | 0,03 | 2,0
3 . 54 23 | 52 | 23 |0,05| 3,3 | 1.3 |0,03| 2,0

Mpusevanns: 1, [NopTopHOCTE ONLITA O03HAYAET KOAHMECTBO ILIOIMANOK
BAH YHcAo Jger HaGJofeHHNl, MO KOTOPHM BHIOAHEHO ocpefHenHe (ropo-nJotlan-
k#). 2. Tupe (—) ykasuBaer, 4TO NJAOHIAKH GLLIH KOHTPOABHBIMH, T. €. yaoOpe-
HHE He BHOCHAOCD.

[1pi npouHX paBHBIX XapaKTepHCTHKAX noJjell HanGobiuee KOJH-
4ecTBO YAOOpeHHH CMbiBaeTcs ¢ CYFJHHHCTRIX MOYB, a HaHMEHb-
mee — ¢ necyaHbiX.

ATH pasaHuMA B NOTepsAx yaoGpeHHi, cBA3aHHLIE C XapakTepoM
MOBEPXHOCTH NOYB H HX MeXaHHYEeCKHM COCTaBOM, 00YCJOBAHBAIOTCH
B OCHOBHOM BEJHYHHAMH MOBEPXHOCTHOTO CTOKA H F/yGHHOH 3PO3H-
oHHEX Gopo3j, o6pasyouwmxes npy croke ragabix Boi. Hanboabune
ofbeMbl TAJOrO CTOKA H, KAK caeiacTeHe, HanGonee raybokue 3po3H-
oHHble Goposasl HaGJAWAAKTCA Ha CYTJHHHCTHIX MOUBAX H NpH BB
POBHEHHON NOBEPXHOCTH NallHK (03HMB).
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4. Konuentpaunsa asora, gochopa H KaJaus B BOAE NOBEPXHOCT-
HOTO CTOKA BbILE, 4eM B CTOKEe BHYTPHIOYBEHHLIX H IPYHTOBHIX BOJ.
Onnako KOJHYeCTBEHHBI BBIHOC YKa3aHHBIX 3JeMeHTOB OyIer eme-
TOAHO ONpeleifiTbcd COOTHOUIeHHeM O0bLeMOB NOBEPXHOCTHOTO o
TPYHTOBOIO CTOKa.

IT0 COOTHOLIEHHE ONpefeaserca B OCHOBHOM rayGHHOR npomep-
aaHuA nous. B roaw ¢ rayb6oko npomep3miHMH nousamu Gyier npe-
obnajfaTh NMOBEPXHOCTHLIA CTOK, Kak 3710 Guiio B 1968 u 1969 rr,,
a4 B TOALl ¢ TaALIMH NMOYBAMH — NMOA3eMHBH CTOK. OQHAKO KOHIUEHT-
paund pacTBOpeHHbIX yaoGpeHHii B NOJA3eMHOM CTOKe MeHblUe, ueM
B nopepxHocTHoOM. [losToMy cyMMapHBi BhIHOC MHHEpaJbHHIX YI0-
GpeHuii (MOBEPXHOCTHHIM H MOJA3eMHBIM CTOKOM), MO-BHAHMOMY, He
NPEBHICHT BHIHOC YAOGpeHHH NOBepXHOCTHLIM CTOKOM .

5. MHTeHcHpHKaNHA CeAbCKOX03AHCTBEHHOrO NPOH3BOACTBA, NO-
BHAHMOMY, HE H3MEHHT CYIUecTBeHHO XHMHYECKHI CcOCTaB BOJL peK
HeuepHo3eMmHoil 30Hu ETC, nockoabky KOHUEHTpauHs XHMHUECKHX
BellecTs, NOCTYNAIOIIHX CO CKJOHOB CHauajla B NEpPBHYHYIO THApO-
rpaduuecKkyio ceTb, a4 3aTeM B peKH, HenpepbiBHO YMeHblUaeTcs
B pe3yabTate pasbaBieHHsl TaabMH, caaGoMuHepasH30OBAHHBIMH
pogamu.? Kpome Toro, yacte XHMHYECKHX BeLIECTB aKKYMYJHpYeTcs
B 3a60J0YEHHBIX NOHHKEHHAX H TaJAbBErax JIOrOB, T. €. B [epBHYHON
ruaporpaduueckoit cetu.? [las HagemHOro cykieHHs o Oyiyiiem
H3MEHEHHH XHMHYECKOro COCTaBa BOJ PeK moj BJAHAHHEM BHOCHMBIX
MHHEpaJAbHBIX YA06peHHii 10 MX ONTHMAJbHBIX KOJHYeCTB HeoOXo-
JHMO MPOJOJIKEHHE AHAJOIHYHEIX HCCaeNoBaHHA B GoJee LIHPOKOM
naaHe ¢ obA3aTeNbHBIM H3yYeHHEM XHMHYECKOTO COCTaBa MNOI3eM-
HEIX H MOBEPXHOCTHLIX BOJ Ha CKJIOHax H B THAporpadmyeckof
cetn.” PaccmoTpenHble 3/ech pe3yabTaThl HccaenoBaHuit  1965—
1969 rr. apag0TCA JHWIL NEepBLIM WIATOM HA NyTH pelieHds o6uie
npobaemMsl 0 cyabbe pek.

4.6. Onpenejesue BO3BPATHLIX BOJ HA OPOCHTENbHBIX CHCTEMAX

Tlo Bonpocy KoJHYecTBeHHOMN OLEHKH BO3BpaTHHIX BOJA Ha OpOCH-
TelbHbIX CHCTEMAX B JIHTEpPATYpe BCTPedaloTes caMble NPOTHBOpeuH-
Brie cBefenns. OnHOM H3 NpHYHH Takofl pa3sHOPeUHBOCTH sBJAETCHA
OTCYTCTBHE €AHHOH TeopHH HX dopmupoBaHHA H 000CHOBAHHOTO
npHeMa KOJHYECTBEHHOro onpefeneHns. B nepeune sapau skcnem-
i Ha opomaeMblx 3emaax MOmuoro Kasaxcrana (em. raasy 2)
ponpocy pa3paGoTkH OO0OCHOBAHHOTO MNpHEMAa KOJHYECTBEHHOM
ONIEHKH BO3BpaTHBIX BOJA vieaserca Goaeuwoe BHHMaHue [95]. Jto
H MOHATHO, BeAb (e3 OleHKH BO3BpPaTHHIX BoA B ob6uleM BogHoMm Ga-
JdaHce OpollaeMblX MoJeill Henb3a pelHTh npobaeMy BJAHAHHA OpO-
MIeHHS HAa BOJHLIE Pecypchl H CTOK pex.

! 3ro tpebyer gancHefwell IKCNEPHMEHTANLHON NPOBEPKH.
2 Dro TpebyeT SKCNEPUMEHTAIALHON NPOBEPKIL.
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BosspaTHele BOJALI COCTOAT H3 JIBYX COCTABAAIOIIMX: MOBEPXHO-
cTHOil (cOpocHble BOALI) H rpyHTOBOH. COpOCHBIE BOJABL AOCTATOMHO
HajemxHo MmoryT OwIThb onpejieieHbl THAPOMETPHUECKHM cnocofoM.
HOas storo oGOPYAYIOTCA THAPOMETPHYECKHe CTBOPH B MECTax
c6poca H3AHUIKOB OPOCHTEJNbHBIX BOJA C OPOWIAEMEIX MOJEH. [pynu-
TOBa® COCTABJAIONIAA BO3BPATHBHIX BOJ He MOMMAETCA NMPAMOMY H3-
mepeniio. B npununne Moryr GuHTh ABa crnocoGa ee OMpeneseHis:
ponHo6anaHcoBEIl B THAPOAHHAMHYECKHH: B OCHOBE MNOCJAEAHErO
JeKAT ypaBHeHHA HEyCTAHOBHBLIEroCs pexHMa MOA3eMHLIX BOL.
B o6onx cayuasXx BO3BpaTHHIE BOAL MOrYT GLITh OlleHEeHH MO pas-
HOC1H TPYHTOBOTO CTOKa € OpollaeMbiX nosed (MaccHBOB, KOHTY-
poB) "

OGuiee ypasHeHHe BOAHOTO GajaHca CeJbLCKOXO3§iHCTBEHHOrO
mosisi (MaccHBa, KOHTYpa) JAA 30HB aspallid H BOAOHOCHOrO CJOH
(npu otcyTcTBHH O6Mena ¢ TAYGOKHMH MJAACTaMi) npH HaJHUHH
OpOIIeHAs H TPH €ro OTCYTCTBHH MOMKHO 3anHcaTe B CJAEAYIOULEM
BHIE:

NpH HAJAHYHH OPOLIEHHA

X"[‘ M+zn+ Fn. T _Yr—l" 1i‘.n. e Fn ‘_E_“M:ﬁ'l_ﬁua"ﬂr (52}

rae
AU=AU,p+AW—AUex+AUoxs (52%)
npH OTCYTCTBHH OPOIICHHA
X1+Fn. r1+Fn.ul_Frl_Fnl"El‘!_ﬁUI=ﬁ- {53}
rae
ﬁUl=ﬁUrp1+ﬁ Wl_!"ﬁUcHI'I"EUuuul* {Egr}

B stux ypasuennax X — atmochepusie ocankn; M — opocHTeNb-
Hble BOAM, NOJABAEMBIE HENOCPEJCTBEHHO HA OpollaeMble M0JH,
Zo— QHALTPALIA H3 MATHCTPAJbHBIX M XO3ANCTBEHHLIX KaHAJOB]
Yur, Yr— NPHTOK H OTTOK rPYHTOBHIX BOJL C OpOLIAEMOro noJs HJM
MACCHBOB M KOHTYPOB; Ynn, Yu— NPHTOK H OTTOK NOBEPXHOCTHBIX
Boa; E — cymMMapHOe HCnapeHHe ¢ opollaeMblX noJeil H Heopoliae-
MBIX yuacTkoB; Mes— cOpOC H3AHMIIKOB OpocHTeNbHBIX BoA; AU —
HAMeHeHHe (AKKYMyAfUHA HJAH PACXOJA0BaHHe) 3anacoB BOABl Ha
nopepxuoct (B cuere AUcy, nonnmennax muxpopenseda AUnou),
4 Take B MOYBO-rpyHTax 30Hbl aspauun AW n B rpyHTOBHIX BOLAX
AUrpi.

Bee snementnl BoaHoro GajaWca B YpaBHEHHAX NpPH pacueTtax
NPHHHMAIOTCS KaK CpejHee Mo IVIOWAAH MOJf, MaccHBa, KOHTYpA.

' B ofwyrw naowaibs OpPoWIAeMOro MAcCHBA BXOAST CeALCKOXO3AUNCTBEHHbIE
NOAs, & TaKKe NPHMBHKAIOUIHE K HHM HeopoluaeMmble ydacTkd. B opowaembil KOH-
TYpP BXOAAT KAK 3€MJAM OpPOLIAEMOro MACCHBA, TAK M TEPPHTOPHA, Ha KOTOpOH pac-
NOJ0KeHE KAHAAW, KONACKTOPH H ApPYrHe OpOCHTEAbHLEC COOPYIKEHHS, 10 KOTOPHIM
BOMA MOJACTCH Ha OpOIlAeMbleé MACCHBH HAH cOpacuBaeTed C HHX.
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ITo ypaBnenuaMm (D2) m (D3) MOMKHO BHIYHCJAHTH BEJHYHHDI
FPYHTOBOID CTOKA € CEJLCKOXO3SHCTBEHHOro noasi (Maccupa) npu
Hajauuny opowenus Yy B npu ero otcyrcreud Y. OueBnano, npu
NMPOYHX PABHLIX YCJAOBHAX H, B YACTHOCTH, NPH HEH3MEHHOCTH OC-
HOBHBLIX KJHMATHYECKHX 3/I€MEHTOB 3a MepHOALI, Pa3HOCTb M1y

Ye u Yy npencrasaser coGoii rPyHTOBYIO COCTABJISIOULYIO BO3Bpat-
HBEIX BOJI.

[Tponssenem cooTBeTcTBYOIIHE NpeoGpa3oBaHia H COBMECTHHIN
-anann3 ypasHennfi. PaznocTs Memxnay ypasHenusmu (52) n (53)
B 0611eM BH/IE MOMHO 3aNMHCaTh

[X_}‘Xl}"‘(yn. - Fﬂ. rI) +{Frl Liv Fr}+ (Fn. n Fn. nl}“E_
+(Vu—=Yo)+H(Er—E) (AU —AUY) +M+Zy— Mes=0.  (54)

Peuwnp ypaeHedde (54) B OTHOWIEHHH TPYHTOBOH cocTaBjaAwoLlel
BO3BpaTHBIX BOX Yr—Yp H o6o3nauns ee Oyksoit B, sanumem

B.=Y . — le={x_xl}+{yn. n'_'FIT. u1]+|:Fn1_ Yll}+
+[})n.r_ Fm rl}""{El_'E)“E"(ﬁu"ﬁUl}‘]_Q—M:ﬁ- {55}

Tae Q=M+2,.
B nannom cayuae Q o3pauaer senHunHy BojosaGopa B Havaje
KaHa.na.

CyMMmapHble BO3BpaTHHE BOMAB C OpOIIAEMOro noJfA (MaccHBa,
Koutypa) B. onpenensiortcs no ypasHeHHIO

BE={FT—FT]:}+M:5, {Eﬂ}
HJIH
EE=[X"'T|:I+{F!II.I'I_ Vn. nl]’+{ru. r"'}fn. rl}—l_{}!nl _Fn)"]_
+(E1—E)+(AU —AU,)H-Q. (57)

B uactHom cayuae naa Apsick-Typrectauckod, Kablakymcrkoi u
‘Tanaccko#i opocutelbHBIX cHcreM, npuHaMads (Yoo—Yom) #H
(Ynr—Ynr) pasasiMu nymio (BeJHUHHBI NPHTOKA C TOP MOBEPXHOCT-
HEIX H FPYHTOBHIX BOJ Ha OpOLIdeMblé H HeopoldeMble NMOJA Mpak-

THYECKH OJHHAKOBHIe), ypaBHeHusa (55) u (B7) MoMXKHO 3anHcaTth
B NpOCTOM BHJE:

Bi=(X —X1)1+(Yu—Yu)+(E:—E)+ (AU — AU, )+ Q — M,
(55")
B:I[EF+M:5]=(X—X|}—|—{F“1—= El)_}'{El_‘EJJf-
+(AU — AU, )+-Q. (57")
Hs ypasuennit (55") 1 (57) caeayer, 4To TPYHTOBas COCTAB-
JIAIOIAS BOSBPATHBIX BOJ H CYMMapHbleé BO3BPATHLIE BOJAbI 3aBHCAT
ot ofbema BonO3abopa, a TAKWKE OT BeJHYHH H3IMEHEeHHS OCaJKOB,

CTOKd, HCNAPEHHA Ha oOpollaeMblX YYHAacTRaX, aKKYMVYJAALHH BOIAbI
Ha MOBEPXHOCTH, B 30HE a3pallHH H BOAOHOCHOM cCJ0e,
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Tabauya 22

Beanumnnsl BOLONOAAYK HA NOAA, BoAo3alop B Hawaje Kawana, rofosoii CTOK
W BOIBPATHLIC BOALI B OPOCHTEABHMX cHcTemax [95]

-

Apuch-TYpPRECTANCKAR
Xapaxrepnctika
1967 1968 1969 1970 cpeanee
qa 712 1090 922 749 868
Eﬁiﬁ?ﬁ'&‘jﬁ o 553 633 574 615 504
CToK C MOJA, MM 437 719 633 490 570
9% oT BOJONOAAYH 61 66 69 65 66
CToK ¢ MaccHBa, MM 213 188 263 254 230
% ot Boao3aGopa 39 30 46 41 39
BoappaThuie BOAM, NOCTYMHAIUIHE 4 3 13 4 6
B BOAOHCTOMHHE, MM
% ot Bozosabopa 0 0 0 0 0
Hamakymesas
XapakrepHucTuka
1967 1968 1969 1970 Cpeanee
5335 4511 4923
Egigﬂlgf Sy 5350 | 5583 | 5004 | 5797 | 5434
CToK ¢ nmoas, MM 4445 3452 3948
% oT BOAOMOZAYH i 83 76 654 80
CToK ¢ MaccHpa, MM 4014 4850 3998 4946 4452
% ot ponozabGopa 75 87 80 85 82
BoaspaTisie Bofu, nocrynawmue] 2975 3734 3371 4085 3541
B BOLOHCTOURNK, MM
% ot Boaoszabopa 56 67 67 70 65
Tasacckas
XapakTepHcTHEa
1967 1968 1968 1970 Epeanee
Bononogaua, MM 900 1248 1116 1237 1125
Egﬂgagﬁu;. MM 959 1013 887 1001 965
CToK ¢ noas, MM 45 672 713 788 694
% OT BOJonofaun 54 69 i le
CTOK ¢ MaccHBa, MM 502 364 473 415 438
% ot soaosabopa 52 36 53 42 46
Bosspathsie poam, nocrynawoumue 161 116 159 123 139
B BOJOHCTOUHHK, MM
% ot soaosaGopa 17 11 18 12 14

B kauectse npumepa B Taba. 22 mnpHBeleHEl JaHHbBIE NO BO3-
BPaTHBIM BOJAAM HA YNOMAHYTHIX BHILE OPOCHTE/JbHBIX CHCTEMaX H
BHIYHCJIEHHHX N0 ypaBHeHHAM (5D") u (577).

Aunanns ypasHenuit (55°) m (57’) nossonsier OTMETHTL HEKOTO-
phie ocoGenHocT OPMHPOBAHHSA BO3BPATHHIX BOJL.
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. Hcnapenne ¢ noBepxHOCTH MAacCHBa ¢ BBOJOM OpOUIEHHS
TpaKTHYecKH He HaMeHuaock. Ha npakTuke 570 HMeeT MECTO B Tex
C/ydanx, Koraa MeJaHOpalHH NOABEpraiTcs NodMEeHHbIE Y4YacTKH
¢ NMpoH3pacTalolleli Ha HUX BJATOMIOOHBONH PaCTHTENLHOCTHIO, Hena-
paionleil CTOJNBKO e BJard, CKOJbKQ €€ pacXofyloT opollaembie
noas. B 3tom caywae mommno npuuats E=E, u Toraa ypasHeHHe
(55") Oymer npuBeleHo K BHAY

Br={‘r_‘rl}—|—{rnl - }IHJP!L_[!"U"&U])'}‘Q _M:ﬁ-

Ecan npupare X=X,;, Yp=Yn, AU=AU; n My,=0 (ut0
BIOJIHE BEPOATHO), TOrja TPYHTOBAR COCTABJAIONIAA BO3BPATHLIX
BOJA Mo#eT ObITh paBHa BeaHuHHe pogo3abopa Q.

2. Henapenne ¢ moBepXHOCTH MACCHBA C BBOJOM OPOIIEHHA Ha-
XoAHTcs B cooTHomenun E<E,, uto MMeer MecTo, Korja opouiae-
MbIE 3¢MJH Pa3MellalnTcd Ha TEPPHTOPHH, 3AHATOH 3aAPOCAAMH TY-
ras, HcnapsilomHMi H3-3a GoJiee IJHTENLHOrO BereTalHOHHOro mne-
pruosia va 20—509% saaru GoJblie, yeM, HANPHMED, XJONUYATHHK HJH
KyAbTypHule 31aKH. B stoMm cayuae npu X=X,, Yn=Yn, AU=AU,
H Mes=0 cornacno ypasuenuio (55’) rpyuroBas cocrapasiomas
Gyaer paeHa Bojo3abopy Q naoc cyMMapHOe HCnapeHHe ¢ opouiae-
MBIX moJei, ymMHoMeHHoe Ha Kosdduunent K=1,2+1,5 (K — coor-
HOIEHHE MPOLYKTHBHOTO H HENpPOAYKTHBHOrO Mcnapenus). dpyrumu
C/l0BaMH, ¢ MAacCHBA, HA KOTOPOM J0 OpOIeHHA NpoH3pacTadH Ka-
ML, Tyrafl W JApyras BJaroawo0HBash pacTHTENbHOCTh, B NEpBHIl
nepHOA OCBOEHHH 3eMe/Jb CTe4YeT He TOJbKO BCf BOjAA, KOTOpas
Guila nojlana AJas OpollleHHd, HO H YacTh BJATH, BHCBOGOMAI0-
ulefics 3a CUeT yMeHbLIEHHS CYMMapHOro Hcnapenus ¢ BojocGopa.
Onnako B mocnenyomufi nepHoa OCylUleHHd TepPHTOPHH NOA BO3-
JlefiCTBHEM JIpeHaxka 3HAYHTENbHAS YacTh OPOCHTENLHON BOAR Gyler
PACXOJIOBATHLCA HA BO3MEIIlEHHEe HeN0CTaTKAa BJAarH B NOYBe.

3. Hcnapenne ¢ noBepXHOCTH MaccHBa ¢ BBOJAOM OpOIICHHS Ha-
XoAuTCA B cooTHOmenHn E>E,, 4To XapakTepHO AAA NYCTHHHBIX
paioHOB, rjle HCnapeHHe eCTECTBEHHON pacTHTeNbHOCTH B 4—5 pas
MEHbIle, YeM, HanpuMmep, ¢ XJONYATHHKAa HJAH pHCa, TPYHTOBAas CoO-
CTABJAIONAA BOSBPATHHIX BOJ COrJacHO ypaBHeHnHio (55") npm npo-
YHX PaBHLEIX YCJ0BHAX OyNer cocTaBJATh JHIIL HeGOJABLIYVIO AO0JIO
BOJ103a6opa.

3AKJIIOYEHHE

Hackosbko yememuo pemena mocTaBjeHHas aBTOpaMH 3amaua,
NpefoCTaBafAeTCs CYAHTh YHTATENAM H CHEMHAJHCTAM, KOTOpHIE
B TOH HJIH HHOH CTeneHH CBSA3aHbl HaH GYAYT cBA3aHBl ¢ BogHOGA-
JAHCOBLIMH HCCAEN0BAHHAMM.

Kunra siBaserca nepsuimM onkitoM o606LieHHs AaHHBLIX TIO Opra-
HH3AUHH TAKOrO Pojla HCCJeNOBAHHI M, BOZMOMKHO, NpeacTaBaeH B
B pasjJHYHbIX riaBax MarepHaa au6o HepocTaTodeH, auGo, HaoGopor,
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HaaHmHe noapobed. Bee UeHHble 3aMeqaHHs W NPeLIOMKEeHHS,
BLHICKA3aHHLIE N0 AaHHOH KHHre cneuHajaHctamMu B 00JacTH BOAHO-
GasancoBRIX HecaenoBaHHi, O6yayT ¢ GJarolapHoCTbi0 NPHHATH H
VUTEHBl B fajbHefeM.

O6beM KHHTH MO3BOJIHA BKJKYHTL JHILL MaTepHal, OTpamaio-
UMl NPHHIUHO OPraHH3alMyl M MEeTOAHKY BOAHOOANAHCOBHIX HCCje-
JOBAHHH, BHITEKalOUIHe N3 ONLITAa 3KcnefHUHOHHWX pabGor ['TH.
Onnako 3Ta yacTe MaTepHaJ/ia OKasajach BAOJHE JOCTATOMHOH AAA
THRNOBLIX 06006mennit B 1aHHOM HanpaBJeHHH.

OcHoBHOe BHHMaHHe B KHHre yaeneHo raaee «Opranuzauuns
HabmonaeHHi», B KOTOPOA H3NAaralTCA CTAHAAPTHLIE HA CeTH THApO-
METEOpPOJOrHYecKHX cTanuwii HabGawonennsa u Goaee noapobHO BO3-
MOMKHBLIE NpPHEMbl OPraHH3alMH H TPOH3BOACTBA IKCMEAHUHOHHBLIX
pabor.

Beaencereue OTHOCHTENBHO KOPOTKHX cpoKos pabort skcneanumit
noJydenne Hanbonee noaHoll HHQOPMALHH BO3MOXKHO JIHIIL MPH He-
KOTOPOM OTCTYNJIEHHH OT CYIIECTBYIOLIHX HOpM H TpeboBaHHI,
NPeNBABNAEMBIX K HCCAE0BAHHAM B CTAUHOHAPHBIX YCJAOBHAX. ITO
Kacaercs OpradH3alHd H YCTpPOHCTBA NYHKTOB HabaoaeHuii no
YueTy pedyHoro, MOBepXHOCTHOrO H NMOAPYCJAOBOro CTOKA, KOHJAEHCa-
uHn atMocdepHoit BJarH B NOYBO-TPYHTAX 30HLL A3palMH, HCnape-
HHS C NOUBBI, PEMHMAa TPYHTOBBIX BOJI, CHEXHOrO NOKpoBa M T. I
Boaee noapobuoe HinoMKeHHe METOAMKH 1O MNPOH3BOACTBY BJAro-
ChbeEMOK B MOYBO-TPYHTAX H ONpeneJcHHIO ONTHMAJbHOTO KOJIHUeE-
CTBa CKBaXHH (NyHKTOB HabGawo[eHHA), 3aHMCTBOBAHHOE H3 MeTO-
AHYECKHX pexkoMeHaauuil [43], Bu3BAHO MOYTH NMOAHBIM OTCYTCTBHEM
STOr0 H3ZAHHA B HACTOMULEE BpeMs. -

Pan sonpocos no opraH#samuu # MeTOAHKE BHINOJIHEHHA MOJe-
BeIX paloT, HanpHMEp MO H3Y4YeHHIO JeJ0BOro H TepPMHUECKOro pe-
KHMOB BOJHBIX OOBLEKTOB, a TAKXKe HCNOJb30BAHHIO a3POMETO0B
H HOBEHWHX npHOGOPOB NMpH pelleHHH KOHKPeTHHX 3ajau BoaHola-
JAaHCOBHIX HCCAE0BAHHA, €llle He HAIJH CBOEro OTPaMeHnd B KHire,
BO-NEPBLIX, MO NMPHYHHE OTCYTCTBHA NPAMOr0O OTHOWeHHA (neaoTep-
MHKa) K sagauam BoanoGa/aHcOBBIX HCCJeL0BaHHI, BO-BTOPHIX,
BCJE/ICTBHE HeJ0pafoTAHHOCTH a3pOMeTooB W Hosefiwinx npubopos
LIS NMPaKTHYECKOrO HCNOJbL30OBAHHA B SKCNEIHIHOHHKIX BOAHOGA AH-
COBRIX HCCJAENOBAHHAX B CBA3H C HEAOCTATOYHON TOYHOCTLID MACCO-
BEIX H3MepeHHil 3THMH MEeTOJaMH OT/e/bHEIX KOMMOHEHTOB ypaBHe-
HHA BofaHoro Gasanca. 3To KacaeTcsi H3IMepeHHN C CAMOJIETOB CHe-
ro3anacos, PacxoloB BOALI B peKax ¢ IUHPOKHMH nmofiMamH, rayGnH
PeK H o3ep; pajHOJOKAUHOHHOE H3MepeHHe OCA/KOB, NMPHMEHEHHe
raMMa- H HEeHTPOHHEIX METONOB IJA H3MEPEHHA BJAAMHOCTH NOYBLI
H cHexnoro nokposa (npuGopst HUB n M-100) u v. a. Ipu pann-
HefllleM pAasBHTHH TAKHX METO/IOB B HANPABJEHHH MOBBIMIEHHS TOY-
HOCTH H3MEpPEHHH M 3SKOHOMHYHOCTH OHH HafllyT npHMeHeHHe
B SKCNEeIHIHOHHEIX BOJAHOOAIAHCOBEIX HCCAENOBAHHAN.
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