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YIK 556.3

JleGenes A. B. Mertons maywenms Oajamca TPYHTOBHIX Bofm. M3n.
2-e, mepepa6. um mom. M., «Heppa», 1976, 223 c.

Kanra COePIKUT CHUCTeMAaTHYECKOe Ii3JI0OMKEeHNEe MEeTO[0B II3yUeHUa
fajamca TPYHTOBHIX BOJ, 6ajamca H IepeHoca BJaTW B 30HE aspanui.
Cpenu sTAX MeToj0B Gojee HOAPOGHO OCBENICH I'H/POAUMHAMIYECKMUIL,
OCHOBAHABII HA aHAJU3e DPEe;KUMa NON3EMHHIX BOJA. PaccMoTpemHl ama-
JuTHYecKuii MeToj, W MeToJ KOHEYHBIX pasHocTeil. HccaengoBamue
BJIaTONEPeHocd B 30HE a3panull pPAcCMOTPEHO IPUMEHWTENBHO K U3Y-
YeHUIO ero 3aKOHOMEDHoCTeil M Nid OIEHKII NUTAHUS TPYHTOBBIX BOJ,
a TaKKe IO JAHHHIM DEKUMHHX HabaoneHmil, HO yiKe 3a THpOTepMU-
YeCKUM DEKUMOM IOUYBOTPYHTOB B HEHACHIIennoil 3oHe. HoBhie MeTo-
nauecKue pa3paboTKM aBTOpa WIMIOCTPHPOBAHBL MpUMEpaMl I3 TIpO-
HU3BOJCTBEHHHX YCIOBUl. MeTOAB JKCIepPUMEHTANBHOTO OIpeesIeHns
3JE€MEATOB BORHOTO 0ajaHca COAEPMKAT HOBHE MCTOAHYECKVC IIOJOMKe-
HOfA, TOJYYEHHAHE Iocde NepBOTo MBJAHNA KHIHTI.

Heo0XofuMEe NOATOTOBUTENBHEE pabOTH M peKOMeHjanud o
ODTAaHH3aNUN, IPOBEJCHUI0 BOAHODANAHCOBHIX MCCIEA0BAHNil B pas-
JUYAKX TPEPOJHHX 30HAX PACCMOTPEHE KAK YACTb eWHOIl METONKH,
KoTopas npefHasHadeHa [Js IMUPOKOIl THAPOreoJOrHdYecKoit It riapo-
JOTMYecKONl MpaKTUKH.

Kpura paccunTaga HA MUPOKWIl KPYT IHAPOreosioros, THAPO JOr0OR
¥ THAPOMEIHNOpATOpOB.

Ta6a. 15, ma. 67, concor aut. — 130 masB.
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INMPEAUCIIOBUE

3a BpeMs, Ipomejee ¢ MOMeHTa BHIXOJa B CBET Ilep-
Boro maganma kHurd (1963 r.), B CBABH ¢ GYPHEIM POCTOM
HAPOAHOIO XO3AHCTBA IMIUPOKO PasBIIACh HCCHE[OBAHUA
fananca rpyrroBex Boxm B CCCP. Passmrée mayr rugpo-
TEONOINH, THAPOJOTHH B CMEKHEX ¢ HHMH OTpaciieil 3HAHIS
CII0COGCTBOBANO COBEPIIEHCTBOBAHMIO METOJOB M3yUeHHA Ga-
JaHCA TPYHTOBBEIX BOJ.

B sToff cBA3M BO BTOPOM WM3JAHMA KHHTHU COJEPKHTCH
1eJIEHATIPABIGHHOE H3JI0KeHNe METOJ0B H3y4eHHs OajiaHca
TPYNTOBHIX BOM, OallaHca I MEPEHOCA BIArd B 30He adpalim
NPUMCIIITEIBHO K PENICHHI0 PA3IUIHEX NPAKTHUCCKUAX U Ha-
YYHBIX 3ajad.

Cpeanr »tnx meroyoB (oijiee MOAPOGHO PaCCMOTPEHE
pacueTHEIE, OCHOBaHIHE Ha THOPOJMHAMUYECKOM aHalmM3e
HaGJ0/1aeMOT0 PEKUMA TPYHTOBHIX BOJ (METON KOHEUHEIX
pasHocTeil M aHANNTHYECKUI), MPUBEIEHE METOLL U3y4eHHsS
BIaronepeHoca ¥ GallaHca BJar¥ B 30He adpaliii Ha OCHOBE
PE3YIABTATOB CTANHMOHAPHBIX HablomeHWHE 3a THApPOTEPMU-
YECKHM PERIMOM IOYBOIDYHTOB HEHACHMEHHON 3O0HEL
B KHHEre paccMOTpPeHEI TaKyKe METOJB DKCIePHMEHTANBHOTO
MCCIeOBAaHNA HEKOTOPHIX HIIeMEHTOB 0O0mero BogHOro Oa-
JmaHCca, UTO I03BOJNsAET M3Yyd4aTh B3AUMOCBA3L DIEMEHTOB
BOJHOTO PejKMMa ¥ 0ajlaHCA BOJ B PA3IHUHBIX MOACAX BOHSEI
HeIMONHOTO H IOJHOT0 HACHINEHWA X Ha [JHeBHON moBepX-
HOCTH.

Heo6xonnmue moproToBuTelibAbe paboTe 1 peKoOMeHIa-
THA 10 OpraHu3alliyl M HpOoBelNeHMI0 WCCJeNoBaHUHE Galranca
TPYHTOBHX BOJ, COCTABJIIIT HEOTHEMIEMYK YaCTh KOMILJIEKC-
HOM MeTORWKN, H3NOKeHHOM B KHHTe A IIMPOKOTO KPyra
TH/IPOTEOJIOr0B, THAPOJOrOB i THUAPOMEJHOPATOPOB.

B oramume oT mepBOrO M3mAHUA 37mech GoJiee MIMPORO
PACCMOTPEHE AHANTHTHIECKHE METOMH, MpHMEHAeMEIe W Pas-
paboTaHHBe aBTOPOM IS THAPOJMHAMUYECKOr0 AaHANMN3a
pe;RUMa TOJ3eMHHEX BOJ, a4 TAKJKe [JIA aHAJM3a BJaromepe-
HOCA B 30He adpalui.



Cpenn bcnepHMeHTAaJNBHHIX METOHOB fAalbHedDiee pas-
BHTHe MONYIHI JH3NMETPMICCKEN MeTOJ, paccMaTpHBaeMbIil
NpUMeHHTeJbHO K ONeHKe IJaBHelIHX 5jJeMeHTOB fanaHca
monseMHBIX Boji. llpmBeneHHEe B KHHETe pPeKOMEHIAIAE 10
pacueTy ocajKos M HCIapeHHs, 3aMMCTBOBAHHHe M3 paboT
THPOIOTOB H I'EIPOMETe0POJIOroB, JOIIKHEl ITOMOYbL IIMPO-
KOMY KpYIY CHeNUAJNCTOB TNejJeHANPaBJeHHO IpPOBONNTH
BONHOOANAHCOBHE MCCIeHOBaHUA.

Hemra He npeTeBpyeT Ha HOJIHOTY DPAacCMOTpPeHHA 3a-
TPOHYTHX BOIPOCOB, B OCHOBY €€ TIOJOKeHE THIPOTEOJIOT -
YecKoe HalpaBlleHMe H3YIeHWS (OPMHEPOBAHHA T'PYHTOBHIX
BOJ M OIEHKa ®X OalaHca.

ABTop HageeTcs, UTO KHHTa OyjeT Mole3HOH Npwm mpo-
BeJIeHNN MV POKNX BORHOOANAHCOBHX paboT B CBA3M ¢ pemle-
HUeM B3afad MeJMOpam¥¥ seMmelb (OpoIIeHWe, OCYIeHMe),
BOOCHAOKeHRUSA 3a CUeT IIOJ3eMHHX BOJ H OCYIIEeCTBJIeHNEeM
THAPOTeXHMUECKOTO CTPOHTEJIHCTBA,

Bce szaMevaHWs ¥ peKOMEHJAIEM 10 YIYUIMEeHW 0 KHATH
aBTOpP WPOCHT HANPaBAATL  IIO agpecy: Mocxsa,

Box. Oppeara, 32, BCETUHTEO.



BBEJIEHUE

3a mocmefHME TOAB Bee OoJbIIee 3HaYeHue NpHoGperaeT MpobreMa pal{loHaThb-
HOr0 HCIOJH30BAaHUA I OXPaHBl BOAHHX PeCcypCcOB CTpaHpl. JTa IpobieMa CBS3aHA
¢ TeXHHYeCKHM IpOrpeccOM I BCe pPACHHUPAKIMAMCH BIHSHWEeM XO3AHCTBeHHON
JeATEIBHOCTH deJoBeKa Ha OKPYIKAIOIMYI0 Cpeny.

Poct ropopos, OpOMEIUIEHHOCTH, HHTeHCHPHKANBA CEIBCKOTO XO03AHCTBA Ha
OCHOBE NPOBEJIGHUS MeJTHODANHH 3eMeldb, pacIupeHHe BOHOHOTPeGIeHNA nBIA
PASIHYHKX HYKE X03AHCTBA ¥ HOPYIUX BONOXO3AWCTBEHHHKIX MEPONPHATHH Cyme-
CTBEHHO M3MeHSOT BONHEIH pesRiM M DalaHC BONBL Ha MOBEPXHOCTH, B IOUBaX U 1mOJ-
3eMHBEIX ILTacTaX OPOHHIAeMEX TIOPHHX IOPOf.

Ilas nmemeHANpaBleHHOTO YOPaBIeHHS BONHEIM DPE;KHMOM KPYIHBIX TepPPHUTO-
puii, BRI0Ya0ONMeEro B cebsa N3bATHE MON3eMHOH BOXNH NS BOHMOCHAGkeI s, Gopuiy
¢ BOJONPUTOKAMHU B TOPHEIe BHPaGOTKH NPH pa3pafoTre MECTOPOMKISHHNH MOJe3HBIX
HCKOMAaeMbiX, jpeHask TPYHTOBHX BOj NPH MeJHODAlMH 3eMelb, 060CHOBaMIle
NMOMEBHOTO OPOIEHHA B BaCyNLIMBEIX 00JaCTAX, OPraHM3amHi0 HCKYCCTBEHHOTO
BOCIIOJHEHMSI 3aIac0B IOJI3eMHHX BOJ, a TaKyKe NPOBEJEHIe MEPONPHATHA WO HX
oXpaHe OT 3arpsA3HeHMs M T. I, Ha NEePBHIl NJaH BEIBHraeTCsA pemeHHe 3aad 110
OLlCHKe H IIPOTHO3Y PpeKHMa H (allaHca NON3eMHEX BOJ.

OTH TUPOreoNoTHUECKEe 3afadd Gas3UPYOTCI Ha H3YIeHUH eCTeCTBEHHOTO
H HapyIIEHHOT0 Pe;KMWMOB Da3HEIX THIOB IOA3eMHHX BOJ, WX BONHOTO, COJEBOTO
7 TeNJIOBOTO 6AJAHCOB, NPOBONUMEIX € PA3IWIHON JeTaJIBHOCTHI0 B pAa3HEX paii-
oEax CCCP MuuncrepcrBoM reoxorun, MEHWCTePCTBOM MeIHOPAIAX W BOTHOTO
xozflicrBa, I'HupoMeTeoCHy;K60% H OPYrHMH BenoOMCTBAMI.

CymuocTh mepevncIeHHBIX 3afjlad CBONUTCS K aHAJIN3y TUHPOre0JOrudecKuX
IIPOLECCOB HAKOIIEHHS MM BOCHONHEHHs 3alacoB ION3eMHBIX BOJ PasHEIX THUIOB
BO BPeMeHH il B IPOCTPAHCTBE, K MO3HAHNI0O BAKOHOMEPHOCTE Il UX IBIKeHNA N KOJIN-
YeCTBEHIION ONeHKe B 1ieJ0M HX 6ajlaHCa BO B3BAHMOCBS3H C BOZAMHY Ha NOBE PXHOCTH,
B arMocdepe W riIyGoKHX Henp 3eMaIH. B rHgporeosormueckoM acoeKTe 5TH 3amgaull
o0BeINHATCA B OfHOU mpobiieMe QOPMHPOBAHUA NOA3eMHBIX BOL.

Pemenue 3amau nmo 6amaEcy nojg3eMHEHX BOJ I MPOTHO3Y PEKUMa HX HOIHKHO
0asHpoBaTHCA Ha KOMILIEKCHOM H3YIeHHH BOJ CYIIM KaK eJIHOTO IeJI0T0, BRI0YAsd
BOIB IPU3eMHOTO CIOS aTMOcdepsl, BOAS B80HBI HENOIHOTO HACHINEHNs (adpallii)
¥ 30HBI IOJHOTO HACHIMEHHS — TPYHTOBHIX BOJ, HATIOPHKX MEKIIACTOBHIX U apTe-
3MAHCKUX BOJ 30HB AKTHUBHOTO BOJOOOGMeEHA.

MeTonsl KOMMYECTBEHHOTO H3YYEHHS TPYHTOBHX ¥ MEKIIACTOBBIX BOM KaK
B CCTECTBEHHEIX, TAK H B HAPYIIGHHHKX XOBAWCTBEHHON NeATeIbHOCTHI0 IeJOBEKA
YCJIOBHAX OCHOBHBaIOTCH Ha: 1) ray6oroM McciegoBaHWM o0me# THIPOreoJoTH-
9eCKOli 06CTAHOBKHM TePPHTOPHIT; 2) HBYYEHHUH pPerHoHAJbHON ¥ JNOKAJBHON guHA-
MUKW IIO3eMHBIX BOJ; J) HCCIE0BAHIY TeHETHYeCKUX CBASEH MUHAMARY H peruMa
IIOJI3eMHBIX BOJ] C THPOMETEOPOJOTHYeCKUME (PaKkTOpaMM HA IOBEPXHOCTH H B 30HE
aspanii; 4) npHMeHeHHN Pa3IUYHHIX THAPOJOTHUECKUX, THIPOINHAAMUTIECKIX, THI-
PopusnIecKIX B PU3MKO-MATeMATHIECKHAX PACIeTOB I MOJEINPOBAHUA MPUPOIHBIX
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nponeccoB BJarolepeloca, cojeofMeHa M TeIloo0MeHa B cHCTeMe aTMochepa —
TOYBa — TOPHLIE TOPOJIHL.

PacemarpuBas nmpoOieMy M3ydeHHA Oasnamca TPYHTOBBIX BOJ KaK B eCTECTBell-
HEIX, TAK M B HAPYINEITHLIX YCIOBHAX B BUJe JacTH Ooyiee obmieit mpobaeMsl ONeHKN
o6mero BOTHOro Gajalica CYUIM, MBI CYHTAEM, ITO OHA HMeET JOCTATOYHO CAMOCTO-
sITeipHOe 3HAUCHNEe, MOCKOILKY A Hee 4eTKO GOPMYNUPYIOTCS BOIPOCH HCCHE)0-
BaHWiT W paspaboTansl mMeToinl X pemennus. [lpobaema omenkm Gajzamnca TPyHTO-
BHIX BOJ HOCUT Io0anpHLlil XapaKkTep B CHIY UIMPOKOTO PacIpoCTpaHeHus TPYHTO-
BUX BoJ, HONUMHAIIINXCH BEPTURAJBLHON M TOPHBOHTAJIBHON B0IalbHOCTH.

3a mepwof, TIPoONICAINIL OcIe mepBoro nagannd kuuru (1963 r.), snagureiiviio
PA3BILINCH METOMBl H3ydeHisi oOmero BOAHOro Gamamea u Gajanca IMON3EMHBIX BOX.

B csa3u ¢ Bospocmieit ponbio 3HaHUE O BOAHOM 0ajance B Da3BUTHU 11APOJI-
noro xossiicrsa stasmoe ympasmernue I'mapomereocaysu6st CCCP prirounio B mian
OCHOBHBIX pa60T coCcTaBJieHHe TEeRYIUX BOLHDIX faaucos peuHbIX B()JIOCGO])OB.
Munucreperso reosgornit CCCP 3raunTeIbHO PACHIMPHIIO CeTh THIPOrCoNIOTHUeCKIIX
MabIwoaeHnii 3a NMOA3eMARNMI BojaMu. MHMICTCPCTBO MeaMOpAaIlA¥ M BOALOTO XO-
zaitcrBa CCCP mpuerynmiio k opraffsanuil IITPOKOI ceTH HabmogaTebHEIX CTan-
Wit UL BOJHODANAHCOBRIX WCCHEIOBa¥iit B crpade. I'ocymapCTBCHHBIM THMApO-
JOTUUCCKUM HHCTHTYTOM ONYOIMKOBAH PSAN METO)HUCCKUX YKa3aHUil 110 w3yuewnHio
3JIeMELTOR BoAmoro Oasamca (1966, 1967 tr.). Mioro nenmsix paboT HmoCBAmIECHO
upo6ieme usysenus ncrapenusi (Bypavosermit, 1964; Kysuemon, 1966; Ille6eko,
1965; Homerantumos, 1968; T'auwes, 1974 m np.).

[IpuMeiuTe ILHO K MeJUOPAIH 3eMelb MCCIeoBaHA Bojuoro Gamanca u Ga-
allca TPYITOBBIX BOA NONYWWII pajibueiimree passpmrtue n paborax C. I Xap-
genro (1966, 1968 n xp.), I[. M. Ramna (1967), 1. E. fHeposa (1972), B. C. Macaosa
(1970), H. H. Xommunbaea, M. C. Amxumosa (1966) 1 jpyrmx nccicposa-
Teseil.

[envinic perionasibHbie UCCIELOBAHMA Bo/OT0 Hasanca u Ganaica MON3CMILLX
BOJL ToIyamIn orpacenye B paGorax M. B. Bomeprywa (1972), K. J. Trauenxo
(1963), A. B. JleGenena (1967, 1972), . C. 3exuepa (1968), T'. C. Edumona (1966),
E. @. Bosneccucroit (1966), . A. Hucemesa (1967), B. A. I'eituna (1967),
M. @. Kosnosa, fI. M. lMunuucwkoit (1972) 1 mp.

Nanpueiinmee pasBITHe OJKCICPHAMCIHTATBIIBIE MCTO/IB ONMpEAeseHusd I THI(PO-
AUHAMIUeCKHX pAcUeTOB 3IeMenToB DadaHCa PPYHTOBHIX BOJI IOJYyunaM B pafortax
A. T. Bymasxo (1971), . B. Boasduyna (1972), B. E. Bogorpeuxoro (1973),
M. M. Jlssowaa (1969), A. B. Jle6emera (1971), B. C. Kosaxesckoro (1974),
Tl. A. HKucemeBa (1964, 1967) u np.

Venemuo pasBuBaoTCs THAPOPUBHUCCKUC U TETIOBOANO-QUBHICCKMC METOJH!
olpeaesieNNa BIarollepeiioca B 30He aspauum. Pa3suTHe 9TUX MCTOJOB ¥ MCIIOJIb-
30BaHWMe MX NMPUMENUTENLN0 K pacueTy THUTaHllsi TPYHTOBHX BOJ jpalio B paboTax
A. M. Taobyca (1969), B. H. Uybaposa (1968), 3. Yaitagca (1973), . C. Iam-
roseroro (1971, 1973), A. B. JleGeyera (1972) n np.

Hanboree moanoe o600HEHNE DKCIEPUMEHTANLHHX M PACIETHBIX METONOB
oupe/eneRnst ATeMerToB oBIero BOXHOTO OaNaHca M Gajanca TOFBCMHBIX BOJ
UpHBegeHo B MeToandeckux paborax, ony6nikosanunsx JOHECKO B cssasn ¢ npo-
senennem MesgyHapoanoro ruaponornueckoro pecstuirerns (MII1). Cpemn srux
paboT crenyer nMeth B BUAY «PenpesenTaTHBHEIE M DKCIEPHMeHTANLHbE 6acceilHbN
(1971) n «Msygenne rpynroBoix somy (Ground water studies) (1972).

Venemno pa3puBacTeA MeTO] MATEMAaTHYECKOTO M aHAJIOTOBOTO MOJICTHPOBATNA
runporeosormaecknx nponeccos (FHepwon, 1969; Ilecraxos, 1969; Illamanckuii,
1969 u ap.).
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TIpuMenuTeIBHO K 3ajladaM TUAPOTE0JOrMIECKOT0 OGOCHOBAHHS MEIHOpaTHB-
1pIX CHCTeM METOAMKA BOJHOOATAaHCOBRX HMCCIefoBaulil nanosrena B Merognaeckom
PYKOBOJCTBE 110 FHAPOTEOJOrHIeCKAM H HH KeHe PHO-Te 0JIOTNYe CKITM MCCIIei0BaHMAM,
nzjlaitioM MunmereperBoM Medmopanum m Boguoro xosgitcrBa CCCP (1972 r.).
B #meM KpaTxo paccMOTpeHH 3KCIepHMeHTaJIbABE U PacieTHBE MeToIbi, MHOTHE W3
KOTOPHIX TOJYIUIH JalbHeilllee pa3BUTHe B Hactosime#l pabore.

IlpeanaraeMasg BHHMAaHHI0 YHTATelNd KHUTA IOCBANIEHA MOHOTpaUIecKOMY
ONMCAaHNI0 Pa3IWIHEIX MeTOJ0B W3ydYeHisa Gajlanca TPYyNTOBHIX BOJ, KOTOpEHe
ACIOIB3YIOTCA KaK B eCTeCTBeNHHIX, TaK H B HLaPYIeHHHX YCIOBUAX peKHMa,
[lpuMepsl MCNONL3OBAHHA ITUX METOJ0B HMOKa3bIBaloT 6GOJNbHiHe BO3MOJKHOCTH HX
JJTA TO3HAITHA IIPONEeccoB (OPMUPOBAHUA TPYHTOBHIX BOM.

B mepmuix ABYX riaBaX paccMOTpPeBH KOHKPETHHE 3ajadU H3ydeHNs Galanca
10/]3¢eMBHX BOJl, a TaK;Ke OCHOBHEE HAIpaBIeHUdA B DTOM U3YJIeiHH.

Tperssa riaBa Cofgep/KUT ONMcaHHe TpPe0OBaHMIU, NPeNBABIAEMBIX K IpOBeJe-
JIMI0 MOATOTOBHTENBHHX PaboT, mMpefmecTBYIOMMX H3yYeHWI0 OalaHca [PYHTOBHIX
Bof. llpupasas Goabmoe 3iadelriie 3TAM paGoTaM B IadaJipHOM CTaJUH HCCIe0Ba-
nuii, aBTOP AaeT MeTOAWYeCKHMe PeKOMeHZAnWM 110 BHIOJIHEeHNI0 3THX pabor.

B derBeproii riaBe M3I0yReHE! METOABI TUAPOAUHAMHIECKOTO aHAJIHM3a pesRHMa
NoJ3eMHBX BOJ H cOcTaBjenusA Oajalica BoJ IO JaHHBIM CTaloHapHHIX Habirone-
upit. llepBoe MecTo 3aHMMaeT aHAJNWTHISCKUH METO[, KOTOPHIN N03BOJAAeT NpH
HaUMeHBIIeH 3aTpaTe CPefCTB PeIlaTh 3a{a¥H IO OJ[eHKe IHPOreo]OrHYecKNx mapa-
MeTPOB U 3JleMenTOB 0ajlalca TPYHTOBHIX BOJ. JTOT METOJ MUPOKO NIPHMeHAeTCA NI
PeTHOHAJNBHOI 1 JeTallbHOIl OmeHKH Gallanca WOg3eMHBIX BOX. B OCHOBY MeToJa
DOJIOKeHE THAPOMeXaHWKa, THApABIAKA M (QUBMKO-MaTeMaTHIecKad aHaJdOTHSA
MesRAy $uIbTpanmeil BOAB B IOPHCTOH Ccpege W TemIONpPOBORHOCTHIO. IIpH sTOM
IMAPOKO Henoas308aHbl paborsr C. @. Asepsanosa, II. f. Tlonry6apunosoi-Koun-
noit, H. H. Bepuruna, B. M. Illecrakosa, aBTopa u ap.

Bropoe MecTo 3aHMMaeT MeTOx KOHEYHHIX pa3HOCTell, BmepBre pazpaGoTaHumii
nas nenedn rupporeosormn I'. H. Hamenckum. Tlo smaunmoctw B pemeHun mocras-
JeHNEBIX 3a7a9 BTOT MeTO/[ Ile YCTYIaeT NepBOMY I gaske MPeBOCXOMUT eT0 B YCIOBAAX
JBYXMEDHOI'0 Te4eHHS BOJ, a TaK:Ke IPU HEONHOPORHBLIX BOJOHOCHHX ILIACTAaX
ropuuX nopox. Ho nas npoctrx cxem [ABM;keHUS NOog3eMHHX Bog 3TOT MeToj Gonee
TPYHOEMOK, UeM aHalHTHIeCKHIl.

Haunsit Meron npeanoed I'. H. HaMenckum pgad omeHKN OHTaHKA TPYHTO-
BEIX BOJ U pajee pasdpaboTau asropom, II. A. Kucemesmm U ap. 1o Toil cTemcHH,
KOTOpas NO3BOJIAET COCTAaBIATH GallaHCH TPYHTOBOH BOABI He TOJBKO s dlIeMeH-
TOB IOTOKA, HO U 1A MeldnX 0alaHCOBHX pafioHOB M GaccefiHOB pexr. [IpmmeHenmne
IepedncIeHHEX MeTOJ0B HIIIOCTPHUPOBAHO IpUMepaMi H3 paboT aBTOpa.

IIaras rjaBa mocBAmeHa HCCIeOBaHWID BJIaromepeHoca W GalaHca BAArTH
B 30He appanuu. IIpumaBas Goapmoe sHaueHHe mpomeccy BIaromepeHoca, OIpefe-
agromeMy GOpMHpOBanile GalaHca TPYHTOBHX BOJ HerdyGOKOTO 3ajeraHus ¥ ydIu-
TEIBaeMOTO IIPA NIPOrHO3e NHUTAHHA 3THX BOJ|, OMeHKe TeIIoo00MeHa H cojieoOmerna
B IIOYBOTPYHTAX, MBI OCBETHIH (UBAKO-MaTeMaTHIeCKIe M THAPONIOTHIeCKe HallpaB-
JeHHs HCCIeJOBaHUA 3TOr0 IpOmecca. SAech H3JI0MKeHH aHalHTHUeCKHe X BOAHO-
0aJlaHCOBEIe MeTOMBl PacdeTa MHI'DAIMY BIarHd B 30He HemOJHOTO HAaCHIIeNHs, 3aMM-
CTBOBaHHBIEe H3 IPeJHAYIIX PaG0T aBTopa M gpPYyTUX HeclenosaTedeil. B wacrwoctw,
NpUBOATCA paspaboTaHHEE aBTOPOM MeTOJH dIeMeHTapHBX GalaHCOB M aHAJIMTH-
JeCKMiI, a TaK/Ke DKCOEPUMeHTAJbHHIE GalaHCOBEH MeTon OTEHKH Iepe[BIKeHUSA
BJAQTH B 30He aspanui. PaccMOTpeHH MeTofMdecKUe PeKOMEHJANMUH IO U3YIEHHUIO

BIIaromepeHoca B 30He HeNOJHOT0 HaCHIEHUA ¢ IpUMepaMd BTHX WCCIeL0-
BaHMil,



B mecroii riaBe M3JI0;KeHH METOHH BKCIEPHMEHTAJBHOrO ONpeneeHHA die-
MEHTOB BOMHOTO GajlaHCa, 3HAHIE KOTOPHIX HEOOXONNMO AJfl HeTalblioTo aHAJIH3a
mpomecca (GOPMHPOBAHUA NOL3eMHHX BOJ HETIY(GOKOTO BajeraHus. IlpusemeHn
OCHOBHEIE IIOJOMKEHUSA II0 MeTOnMKe HalJIONeHHII Hay OTHEIALIILIMH BIICMeHTaMII,
3aMMCTBOBAHAKE U3 ONYGIMKOBAaHHHX PafoT IPYrHX McCiemoBaTeleil, B 4aCTHOCTH
A. H. Kocrakosa, B. A. Vpuaesa, M. M. Kprurosa, A. I'. Branumuposa u pp.,
a Taryke W3 HacraBiaeHHHd u pyxosopcts I'VIMC CCCP, tpymos T'TU u r. m.

B mocmepueii, cepbMoil riaBe HaHH PEKOMEHNAMH II0 NPOBEIEHII0 BOJHO-
0aIaHCOBHX HCCIEOBaHMH B HATYPHHX ycioBUAX. [Ipw »ToM mMenTCH B BHOY
HCCIeIOBAHHUA [JIaBHBIM ofpa3oMm DajlaHca HerIYy(OKO 3alleral0IMuX IOfi3eMHEIX BOJ,
HaGIIOMeHIA 82 KOTOPHIMH IIPOBONATCS IHPOKOM CeTHI0 THAPOPE;KUMHSIX IIaPTHIl
u rugporeosornyecknx crannuit Munucrepersa reosorun CCCP. Boanmoe BHuMaHMe
yIeleHo 0COOEHHOCTAM IPHPOAHEIX YCIOBHIl I BHIABJIGHMIO B CBA3H ¢ BTUM TJIABHEX
MeTO/IOB MCCJIeNOBaHMI, OIL3YACH KOTOPHME MOKHO Hanbojee »PeKTHBHO ompe-
IeJATH BOCHOTHeHHe MOA3eMHHEX BOJ, UX CTOK ¥ pacxoj Ha CyMMapHOe HCIlapeHHe.

N3 srcmepnMeHTAJIBHEX METONOB IOJIYYMI falbHelllee pasBUTHe IN3UMeTpH-
4ecKUH MeToJi, KOTOPHI B IIOCTAHOBKE aBTOPA IO3BOIAET COCTABIATL 3aMKHYTHI
(momHuiit) GajaHC IPYHTOBHIX BON B ITYHKTe YCTAHOBKE IJIM3MMETPOB.

IIpn paspaGoTKe pasIUIHHX METOJ0B (KOHEUYHHIX Pa3HOCTeH, aHAJIMTHYCCKOTO

HN3y4eHUS BIaromepeHoca B 30He aspamui, dKCIePUMEHTAIBHOTO — JM3UMETpHYe-
CKOT'0 — H Jip.) aBTOP MUpPoro ucnoans3osat rpyas I'. H. Kamencroro, C. @. Aseps-
anosa, A. A. Popme, C.H. Noarosa, C. B. Hepouna, A. ®. YUyngnonckoro,
A. B. Jlurosa, M. M. Hprurosa, A. @. Casanresa, matepuains I'THU, aacrasieHns
u pyxosoxgerBa I'VI'MC CCCP u np.
: OcoGeHHOCTH H3ydeHUs GajlaHCa IPYHTOBHIX BOA B PAasIHYHHIX MPUPOTHEIX
30HAX PACCMOTPEHH! ¢ yYeTOM ONHTAa PaboT psAfa THXPOTEONOTHYeCKHUX CTAHINMI
Munncrepersa reoxorms CCCP, paborHmkram KoTopmx, a tarme Ilemumosckoil
rugporeosornueckoil mapruy BCETTTHTEQ aBrop mpmHocut riyGokyrmo Giaromap-
HOCTHh 323 CONeHCTBHE B €ro Tpyme.

AsTop TuyboKo yGeskneH, 4To IPH M3ydeHNN GaJaHca IPYHTOBHIX Boj| B pas-
JMYHHX OPUPOIHHIX 30HAX M BONOXO3ANCTBEHHHX yCHOBHUAX Hambolee 1(el1eC006-
pPasHO Pa3yMHOE COUeTaHMe PA3JNIHEIX METONOB, KOTODPHE IO CYImMECIBY SBISITCA
qacTAME OJHOT0 KOMILIEKCHOTO MeTOHa MO3HAHUA IMPOnecca NBIKEHN N M3MeHeHIA
IPHPOAHEIX Box B JuTOocdepe. JTOT KOMILIEKCHSI MeTOX H3ydeHUA pPeRMMa BOJ
MOKeT OBITh Ha3BaH MeTOJOM HCCjIefoBaHUS (QOPMUPOBAHUA HOA3EMHEIX BOJ.



I'’TABA IIEPBAA

TEOPETUYECKHUE U IIPAKTUYECKHE 3ATAYN
N3YYEHMA BAJAHCA HOIA3EMHBIX BOJ

BoapmuncTBO RayIHBIX X NPAKTHYECKAX 3ajiad [M[POTeOIOTIH CBOTHTCH K TPeM
npobiemMaM: 1) pacipepneseHile OA3eMHEIX BOJ PasHHIX THIOB Ha cyme; 2) $opMu-
poBaHIe 3THX BOJl BO BPEMEHU M B IPOCTPAHCTBEe H 3) PeryINpoBaHIle peRIMa
TOI3eMHHX BOX B HeoOXOAHMOM .Js X03A#CTBa HallpaBJCHHH.

B ocHoOBe pemleHNsA 3THX NpobieM HaXOZUTCH H3y4eHHe o0mMUX TUAPOreoIOrH-
9eCKUX YCJIOBHE TePPHUTOpPUH, a TaKyKe HceCjlefoBaHHe (GallaHca BOJ, PacTBOPHMEX
B HEX cojeil I pa3zpaGoTKa MeTO/IOB YNpaBIeHNs 3THM GagaHCoM. [llaBHasg poib
OpUHALIEKAT N3YUCHMIO PeKiMa NMON3eMHEX BOJ, OlieHKe HX GajllaHCa B eCTeCTBCH-
HHX X HapYIEeHHHX YCJIOBHIAX BO B3AUMOCBA3H ¢ OOIIM BOTHBEIM 0ajJaHCOM Ha HO-
BEPXHOCTH 3eMIN ¥ B 30He HeIOJHOr0 HACHINEHHS (aspamun).

ITpoGaeMa pacipesicieHUsA MOJ3eMHBIX BOJ PeIIaeTCs 110 JAHHHM HX PasBeIKH
U THAPOTe0JOTHYeCKOTO KaPTHPOBAHEA GOXBIIMX NPOCTPAHCTB. BMecte ¢ TeM s
KOJIHYeCTBCHHON ONEHKH IO3eMHEBIX BOJ, ITHPOKO HCIOIB3YIOTCA Pe3YIbTaTH CTa-
NUOHAPHBIX HaOMIONeHHH 3a Pe;KIMOM BON M NPOM3BONSATCS IOICIeTH TIIaBHeHImMmx
5JeMeHTOR HX 6aNaHca, KaK, HanpiMep, NUTaHile, IMON3eMHEI CTOK H T..H.

HanGonee momHoc pemlenHe faHHasg npoGieMa INoJydaeT Iocile ITPoBeleHNs
BOIHOGANAHCOBHX HCCIENOBAHHII B PEeTHOHAJJBHOM IIJaHe.

IpoGirema opMHPOBAHMSA HOH3eMHHX BOJ BKII0YaeT pelieHNe PAna B3amMo-
CBABAHHBIX 3aflad, OTHOCAIMXCA K TeHE3WCY BOJ M PACKPHITHIO NPOIECCOB UX Ha-
KOIIeHNA N BHJOU3MeHEeHHNs BO BPeMeHH U B IpocTpaHcTBe. Ilpm 3ToM pemaTes
cIeyIoniiie BOIPOCH: HCTOYHHKH 00 PAa30BAHMA MACC HOJ[36MHEX BOJ M PACTBOPUMELX
B IHX coJeil, THRaMIKa BOJ, KOJHYECTBEHHAS OIeHKA NPONECCOB NepPeNBIKeHNA
BJArM B 30HE adpaliy, 30HE NOJHOIO HACHIMEHNHsd, B3aHMOCBA3h IPYHTOBHIX H Ha-
TOPHHX MeRILIACTOBEIX BOJ], CBABh HX € MOBEPXHOCTHUHMH BOJAMH, 3JeMEHTAMMU
fuocdeprl (MOYBAMW, PACTHTENBHOCTHI0) U APYIHMH NPAPOJHHME H HCKYCCTBEH-
HeIME daKTopaMu.

[leTanbroe U perioHaiibHoe MCCTeNOBAHMe 3TOM npobiaeMsl GazupyeTcs Ha N3Y-
YeHH! NOJ[3eMHOM IMIPOTIMHAMHKHE, BOJHOI'O, COMEBOT0, a YaCTO I TeILIOBOrO OallaH-
COB TPYHTOBHX M ME)KIUTACTOBHIX BOJ], BJIArH 30HH adpal¥il, a TaKe BONHOLO
famaHCa Ha IOBEPXHOCTH.

[Ipo6aemMa peryInpoBaHMA peKiMa NONSEeMHHX BOJ B CBA3M ¢ X03gHCTBeHHON
AeATeIHHOCTEI0 YeJIOBEKa BRIIYAET 3aJ[a4d 0 COCTABICHHIO IPOTHO30B M3MEeHCHUA
9TOr0 peRMMa TIOJ BO3JefiCTBHEM eCTeCTBEHHHX ¥ HCKYCCTBCHHHX (aKTODOB.
B kaugecTBe moCIefHNX, HMEOMAX PerHoHaJbHOEe 3HAYEHIe, 3aCIYKABAIOT BHIHMA-
HHA KpynHoe (IeHTPaJi30BaHHOe) BoJocHAGKeHIle 3a C4eT MON3EMHEX BOJ, OpPO-
mMeHHe I OCYIEHHEe 3eMelb, BONOOTIHR M3 TOPHEIX BHPAGOTOK, THAPOTEXHHYECKOE
7 TPOMHIMIJIeEHOe CTPOHTEIHCTBO U NP.

Pemenne Takux sajgad, Kak o60CHOBaHWe THIPOMETHOPATHBHEX MepONpPHATHH
# CTPOHTENHCTB, CBABAHHHX C IIOI3¢eMHEIMH BOJJaMIl, B 11eJI0M OCHOBHIBAeTCA Ha pe-
3yJIbTaTaX H3YyYeHHsd CYMECTBYIOMEro peskuMa, Oajanca IOf8eMHEIX BOJ, HX
JMHAMHKE ¥ 3aKOHOMeDHOCTeil H3MeHelWs DINEMEHTOB BOJHOTo GajlaHca B CBA3N
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¢ XO3SICTBE(ION IeATeNPHOCTBI0 4eldoBeKa. BaskubM sBisercs yyer mepuopi-
YCCKOTO (PUTMMYECKOTO) M3MEHeHMs 3JIeMeliToB BOMIOr0 PeKMma TEPPHUTOPHEA IO
BJMSIHUEM €CTECTBEHHOTO XO0Ja METEeOPOJOTHYECKUX YCIOBHIA.

Pesxum u Ganarc rpyHTOBBIX BOJ — IIOKA3aTeNH OAHOTO K TOTO jKe IIpoIiecca
dopMIIpoBanua 3TUX Box. llepBelit M3 uMX oToOpasKaeT oupejelieNHbi MOPALOK
LI3MEHEeHNA BO BpPeMeHH KoJ/Ju4veCTBa ¥ KadecTBa TPYHTOBBIX BOJ B KOIIHpeTHOﬁ
npHPOIoR U Bo0X03AfcTRe 0N obcTaioBKe. BTopoil ABigeTcA KONMICCTBEHHHM
BLIpasKeHUEM IPOIECCOB HAKOILICHUA ¥ PACXOXOBAHUA TEHETMUECKM Pa3JIdHBX
1 B3aMMOCBA3aHHEX BOJHKX MacC, IPUBOAAMUX K OPMIAPOBAHNIO OMPENEICHHOr0
THIIA TPYHTOBHIX BOJ, ¥ B3aMMOOTHONIEHHSA HTHX MACC BOJ MEMKAY CoBoil.

A¥anora4Hoe pacCMOTpeHHe IPOIECCOB HAKOIIEHHs M PACXOJOBAHNA MACC
PACTBOPDHMEX COJiell B I0YBaX M IPYHTaX TOHM MM HHOM BepTUKAIBHOR 3OHBH
ABJSAETCA TPeMETOM MCCHEHOBANUA COJIEBOro OamaHca.

Visydass pe:muM TDYHTOBEIX BOJ KaK IIPOIECC HENPEPHIBHOIO W3MEHEHHsS UX
KOJIMYECTBa U KadeCTBa, TUPOoreojioru Io3HawT B IeJIOM IIpolecc Q)OPMHPOB&HHH
o™X Box. M3ydas GajlaHC IPYHTOBBIX BOMX, Mbl MCCHeAYeM 3aKOHOMepHOCTE (op-
MHDOBaHHUS BTHX BOJ[, reHeTHYECKHe CTOPOHB MX DeRIMA.

Toapko KOMIIEKCHOE U3yUeHNe PeRHMa U HajiaHca II0/{36MHBIX BOJ{ II03BOJISAET
060CHOBAHHO DEIIATH aKTYaJblple MPOOIEME BOXHOTO X03fHCTBa, KaK, HaIpHuMep,
oIpefie/ieHre PecypCcoB MONA3EMHKX BO/{, BOCIIOJHEHNE 3KCILIYaTal{HOHHLIX 3aIIaCoOB,
[IPOTHO3 DE;KMMa IPYHTOBHIX BOJ B 30HE BIMAHHA BOXOXPAHWIMNM, KaHAJOB, pas-
BUTHA ODOIGHHUS HIH OCYIUeNWs 3eMeNnb M T. I

Houxperuse Bompocsi, KoTopsie TpeOYOT ANA CBOETO peNIeHUS IPOBeJEHMS
BO{(H00AIAHCOBHX HCCIEOBAIMI, B 4aCTHOCTH U3ydeHNs Oalamca MOJ3eMINX BOJ,
CBOJATCA K caenyomuM. B of6macti BogocHaG:keHus 0alaHCOBHMII MeTOJi IIO3BO-
JAseT:

1) paccudTaTh pecypch IIOfi3eMHHX BOJ (OIPCAENUTH BCAMINHY NUTAHHA,
MON3eMHOTO CTOKA, a TaK:;Ke H3MeHeHHe pacxofa TOTOKa);

2) maTh IPOrHO3 BeIMUYMALS TO36MHOI'0 CTOKA JJA 3aaHHBIX YCIOBUHA dKCILIY-
aTallni IPECHHX TPYHTOBHIX BOJ, HAlpUMEp B YCIOBHAX KOHTAKTa C MHUHEpalu-
30BAHHLIME HJAM MODCKEMH BOJaMU;

3) COCTAaBUTH MPOTHO3 MAaKCHMAJLHLX M MUHUMANBIKX YPOBHCR BOIBI B YCIO-
BIAX JKCIUIyaTaluM M T. 1.

s pemenns mepBoit M3 3TUX 3amad 0 JaHHHIM BOAHOOAaTAHCOBHX WCCIELO-
BaHuil OIpe/elsI0T BeINYUIBl TUTATIMA FPYATOBHIX BOJ{ U3 30T adpalliid, a TAKIKe
IyTeM IepPeTeKaHns CHU3y U3 IamopHLX BoX. Bropas 3agada pemaercs 10 JaHHBIM
OMTAaHMsA IMOX3eMHNX BOX C YUOTOM pacxofia Ha HcllapeHMe, a TaKjKe 3aKOHOB JIBU-
JRENIMA TIeCTPRIX [0 MUHEepPAJM3alfMi BOJ(, HAIpHMep, JIA MOPCKHX U06eperyuit
(Tupnuckuit, 1951). Hakonern, 114 penteHUs TPeTheil 3ajadil MOMHMO e pedncien-
HBIX TAHHBX HeOoOXOAMMO HAMTH KODPPEIANNOHHbIE CBA3M MEKIY PeRHEMOM TPYyHTO-
BHIX BOJ, WX 6alaHCOM M HEPUOJUYECKM VMBMOHAIMUMECH THIPOMETCOPOTOTHIe-
cxuMH daxTopamu. B wucse mocieHUX MOTYT YUATHBATHCH aTMocepHLie 0CajKH,
cyMMapHOe WCIapeHMe, a TaKKe Pe;RHM TOBEeDXHOCTHHIX BOJOTOKOB 1 BOJ0EMOB.

B 061acTAX OpomeHHs I 3aCYUUIABEX 30H ¢ HOMOMBI0 6aNalcoBOTo MeTOxa
pelllaloTCH CJeAYIOmye 3aAauM:

1) paitoHMpoBaHMe TeppPUTOPHUN II0 YCIOBAAM MHPUIHTPANIMH 0CA{KOB Y OB~
HHX BOJ, MCIIAaPEHMI0 TPYHTOBBHIX BOJ M IOA3eMHOMY CTOKY, KOTODHE B OCHOBHOM
NpeONPeeNsIIOT MEeNHOPATHBHOE COCTOSHUE 3E€MEJNb;

2) obocHoBaHHMe pPEKMMOB ODPOIICHNS,

3) 06oCHOBaHMe MeJMOPATHBHLIX MePONpPUATHI M0 Gophbe C BTODHUHEIM 3aCO-
JeHNeM WouB (UIPOeKTHPOBaHME J{peHajia, IPOMHBKA HOUYB);
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4) IPOTHO3 M3MEHEHMA PEKUMA IPYHTOBHIX BOJ B YCJIOBHAX DEKOHCTPYKIHH
CYHIECTBYIOMMUX W BHOBH IPOEKTHPYEMHX OPOCHTEIBHHX CHCTeM Ha OCBOEHHHX
M BHOBb OCBAaWBAeMHX BeMJAX H T. I.

B o6mactu ocyireHWS HOYB TYMHWOHBIX 30H BOZHOOANAaHCOBHE WCCHAENOBAHUA
TaK)Ke ABIAITCA HEOOXOINVMBIMYM IPU 0GOCHOBAHUU METOJIOB JipeHa)ka, IPOTHO3a
BIHAHNA ero Ha IPHIIeKam¥e TePPUTOPUN, IPH pa3paboTKe MeAKOpamuil IBONHOTO
peryiaupoBanus (oCyHmeHHs W OPOIIeHMA) M T. I.

Basguas poJyis B MccieI0BaHUAX OTBOJUTCA OaaHCOBON T'MAPOMETPHN HOBEPX-
HOCTHOT'O CTOKa, ONEHKEe pPeyKIMA IPOEKTHMPYEeMOTO OPOMIEHMA M OIEHKE BOJAIIOIO
M COJEBOr0 PE;KUMOB TOYBOTPYHTOB 30HLI adpalmyim.

pu KpyOHHX THAPOTEXHUUECKNX CTPOMTENHCTBAX (KAHAJOB, BOLOXDaHMNJINIIL)
BOJHOGAJTaHCOBEE MCCIEOBAHUA HO3BOIAT peIaTh clefyiomue BoIpocki: 1) mpo-
FHO3 BO3MOMKHOTO IIONTONJEHUA TEePPHTOPUN B 30HEe BINAHUA CTPOUTEIBCTBA;
2) onpepiesenue GUABTPAIMOHHEIX HOTEPh; 3) 060CHOBAHME 3AMUTHHX MePOIPUSATHI
(cHCcTeMaTHUeCKUH JipeHasK) IO YNPABIEHMIO PeRMUMOM T'PYHTOBHX BOJ, M T. II.

Ilpn nposepennnm necoMEeIMOPATUBHHIX MepONPUATHH, HaOpaBIeHHHX [Ha
Goprby ¢ 5posueil MOUB, Ha COXPaHEeHMe 0JIarOTBOPHOrO BAWAHMUA J€COB HAa BOMHEBLA
PeKUM 3aCyULIUBHX 30H U T. I., BOAHO0GANaHCOBHE UCCAETOBaHNA MO3BOJIAIOT HATh
OIIeHKY THIPOJIOTHYECKON POJIU JIECOB.

DanaHCOBEI MeToJ| HEOOXOMUM Y OIpefeieHAN CYMECTBYIOMEro U MpOTHO-
3UPYeMOro NUTAHNUA IPYHTOBLIX BOJ, KOTOPOE MOJKET OBITh HOJIOKUTEIBHEIM ¥ OTPII-
naTeIHHHM B 3aBACHMOCTH OT COOTHOIIEHUSA B TOOBOM IIMKJIE HHPUABTPAIUU U HCIIa-
PEHMA C YPOBHS IPDYHTOBHX BOJ. JTHU 3JeMeHTH GajlaHCa FPYHTOBRIX BOJI IpeTe pIie-
BAIOT CYMECTBEeHHHE MW3MeHeHHs IOJ BIUAHLAEM HCKYCCTBEHHHX (aKTOPOB.
Basxnocrs sHanus aTHX 51eMeHTOB OajlaHCA TPYHETOBHIX BOJ| CBA3aHA C TEM, UTO 050Jb-
JUMHCTBO M3 HUX BXOAWT B PACUETHHE 3aBUCUMOCTH AUHAMUKH IOA3€MHHX BOJ, Ha
KOTOPHX 0asmpyercs IpPOrHO3 pekMMa Box. HeMmanoBaskeyl ponp 6allaHCOBEIC
NCCAelOBAHASA WrpaloT 11 B ropuom fgeme. llpm passepke w sKcmmyarammu mMecrto-
POKeHAH MOJe3HHX WMCKOHaeMMX GOJBINOe 3HaueHUe WMeT UPOTHO3H BOIO-
OPUTOKOB B TODHHE BHPaGOTKM, 0GOCHOBaHWe MeponpHATHiI mo 6opnbe ¢ moj-
BeMHBEIMH BOMAMM B YCJIOBUAX 3KCINYATAIIA MECTOPOKEEHUA U T. I

IlopsemnbHi CTOK, €ro MNTaHHe CBePXY (BKJIOYAs IPHATOK HOBEPXHOCTHHX BOJ)
OIpemeNsATCA pa3auIHEME MeTogaMu. Cpesn HUX BOXHOGANAHCOBHIM METO MrpaeT
BeVHLYI0 POJIb, TAK KaK I03BOJAET BCECTOPOHHE YUeCTh HPHPOJHYIO U TOPHO-3KC-
nayaTanMonHHyl0 o6cTanoBKU. TmaTenbHoe UsyueHWe KONMUYECTBEHHBIX CBA3el
YKa3aHHBIX 2JIEMEHBTOB BOAHOro Oajlafica ¢ TOPHO-TE€OJOTUYECKUMH, THAPOIOTHe-
CKMMM ¥ HCKYCCTBEHHBIMU (aKTOpaMyU 3HAUMTEJIbHO OOJNErdHWT pemeHne 3ajad IO
TPOTHO3Y PeKUMa BOJ B YCJIOBUAX 3KCIIYaTAU¥ MeCTOPOIKICHUIA.

R KOHKDeTHHM MeTO0JOTHYEeCKIM 3a]a4aM H3YyueHnA Gaslaica TPYHTOBEIX BOJ,
MMeOmMM CaMOCTOATENIbHOE 1 YHUBEPCAJIbHOE 3HadeHMe [JIA PasHbX melell, MO3KHO
OTHECTH Cleqyoine:

1. RonnyecrBeBHOEe oOIpemeleHme OT/ENBHHX 3JIeMEHTOB OajlaHCa 3THX BO[I,
B YaCTHOCTH — MHQUIBTPAUMA aTMOCPEPHEIX OCAiKOB W, (PasMepPHOCTH CKOPOCTH
$UAbTPanNK), CyMMapHOro UCHapeHUA I'PYHTOBHIX BOJ WM, TOYHEE, BOCXONSAMEro
TOKa OT HUX BJaTH B 30HY aspaniu u (pasMepHOCTh Ta 3Ke), HpuToKa Q, (M%/cyr)
i1 oTTOKa (), (Pa3MEPHOCTH Ta 3Ke) IPYHTOBHIX BOJ, COOTBETCTBEHHO MOCTYIAIOMAX Ha
pacueTnyo ILUIOMARE U YHAJIAOMUXCA ¢ Hee, HePeTeKaH A IPYHTOBEX BOJ B IO CTHA-
Jajomye BOJOHOCHEE MIACTH MOPOJA & (PasMepHOCTh CKOPOCTH JUIBTPAIWH).

2. AHai¥3 reHeTHUECKUX CBA3ell MepeunCIeHHHX 3JIeMeHTOB 6alaHcCa C THAPO-
FCOJIOrMYECKUMN 0COOEHHOCTAMU TEPPUTOPHM, IUIPOMETEOPOJOTAYeCKEMH ¥ BOIO-
XO3AMCTBEHHRMN PaKTOPaMMU.
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3. YcraHoBaeHHe BeAYIUX (GAKTOPOB, IIPENONpPEReAIOMIX TIJaBHEE YePTH
peskAMa U GajlaHCA BOMBI, C IIOMOMBI0 KOTOPHIX MOYKHO YUPABIATH PE;RIMOM BOJ
B 00memM mniaHe.

4, Pacupocrpanenne (MHTEPIOANUA I 3KCTPAIIONANYA) PE3YILTaTOB HUCCIE0-
BaHUA GallaHCa IPYHTOBHIX BOJ C PACYETHHIX 0AJaHCOBHIX YY4aCTKOB Ha IpHJeKa-
mue TeppHTOPHM, a TaKyke DallOHUPOBaHUE IOCTENHHX 110 BeJUYAHAM OTHEIBHHIX
3JeMEeHTOB BOAHOTO OallaHca.

5. Hecnemosanue peskiMa IOA3€MHOTO CTOKa, €T0 AUHAMUKA BO BPCMEHIH,
MOCKONBKY 3TOT 3JeMeHT 0ajaHca SBIAETCH NMPEAMETOM IPHCTANBHOTO U3YJeHUS.

6. CocraBaenue GajaHCa FPYHTOBHX BOJ KaK OTJAENhHLIX PACYETHHX YIaCTKOB,
Tak U B IeJioM [JA 3aJaHHOr0 BOXOCGOPa PEKM WM 4acTu peqHoro OacceiiHa.

7. Cocrasnense ofimero BogHOro GallaHCa AJds BCell U3YyueHHOH TepPUTOPHUM.

8. IToaroToBKka HCXONHHIX FAHHHLIX [JIS COCTABJIEHMS MPOrHO3a Pe;KMMa TPYH-
TOBHX BOJ IPU 3afaHHEX HOPOEKTOM HU3MEHEHHsIX BOMOXO3HMCTBEHHHX YCIOBUIL.

Bananc rpyHToBHX BOJ IO CYmMECTBY SIBIsSETCH YaCThi0 00mero Boguoro Oa-
smaHca 0o6IACTH, B KOTOPO# BHAEJNANTCS OallaHCH BOJAH Ha [HEBHOU IIOBEPXTOCTH,
B 30He aspamui ¥ B THyOMHHEX CJI0AX 3eMHOM KOPH, COgepsKamMX CBOOOTHEIE
1 HAlOpHHE Bombl. Bmecre ¢ Tem 6allaHC IPYHTOBHIX BOJ MMeeT CaMOCTOSTCILHOE
3HaueHIe, MOCKOJBKY OH OTpajKaeT B IeJ0M Ipomecc GOpMUPOBAHNS TPYNTOBOM
BOMHI, BIMAWINER Ha BOAHEIA PE;KUM BHINeJeKaMAX U HOACTUIAMUX BePTHKAIb-
HEX 30H (adpanuy ¥ HAIOPHHIX BOJ).

B macrosmee BpeMs 0ajlaHC TPYHTOBHX BOJ H3yd4aeTcs ila TUAPOreOJOTHIE-
cxnx craamuax Munncrepersa reosoruu CCCP, ruaposornaeckix, CTOKOBHX M arpo-
gamMatidecknx craapuax ['YTMC CCCP, MunucrepcrBa Mesuopanin U BOJHOTO
xossiticrBa CCCP, MumnuncreperBa ceabekoro xoastiictea CCCP, ma cramuomapax
Axagemun Hayk CCCP, akameMnil HayK COWBHHX PeCIYGJIAK M APYrHX BeIOMCTB.

Ha sTux CTaHIMAX MPOBOIATCS aHAJXH3 CBsI3eil smeMerToB GajlaHca TPYHTOBHIX
BOJL C THIPOMETEOPOIOTHYECKAMHI H BOMOXO3ANCTBEHHHMA akTopamu. B mocienmee
BpeMs De3YIBTATH MCCIeJOBaHUH MHPOKO MCIONB3YIOTCS B HaPOTHOM XO3siCTBE:
COCTABJAIOTCA TPOTHO3H PO;KMMa TMON3EMHKX BOJ, OMEHMBAIOTCS UX PECypCHl, IPo-
eKTUPYIOTCH TUIPOMCINOPATHBHHEC MEPONPHUATAA W T. II.

Ponb BomuoBATaHCOBHIX WCCIENOBAHUY HEIPEPHIBIO ITOBHIIIAETCH B CBA3U
¢ OYypHHIM pasBATHEM BceX OTpacjeil HapOJHOTO Xo03dAiicTBAa, 0COOEHHO B CBf3HM
¢ TmpobieMaMM MCKYCCTBEHHOTO BOCIOJHEHMA 3alacoB MOA3eMHHIX BOJX, OXPaHoH
OKPV/KaIOMme# CPembl, B 9aCTIOCTY NON3EMHEIX BOJ OT MCTOMEHWA WM 3arpA3HEHMsI.

PeaynpraTht mMaydeHHs Oajialica TPYHTOBHIX BOJX, NPOBOAMMOTO Ha THUAPO-
reoqormuecknx craunmax Murnmcrepersa reosorun CCCP, pmaior BO3MOJKHOCTB:
1) VCTaHOBAMTH MHOTOJICTHIOW WM3MEHUMBOCTH TIO/[3EMHOTO CTOKa, 3HWAHME KOTOPOI
Heo6XOIMMO Ui MPOTHO3a PEKMAMa PEK, OIEHKH 3alaCOB TMOX3CMHEX BOJX; 2) BH-
SCHATH MeXaHu3M (OPMHUPOBaHMS TPYHTOBLIX BOJ IIOJ, BIMSAHUEM THIPOMETEOPOJIO-
IAYECKMX W THAPOTeOJOTMIECKNX (aKTOPOB, uTO HEOOXOAUMO [/ YIpaBlleHHs
pe;KIMOM JTMX BOXN; 3) COCTABIATH MPOTHO3H PeKMMa M OallaHCa TPYHTOBHIX BOJ|
KaK B eCTeCTBEHHHX, Tak W B HaPYUIEHHKX YCIOBUAX. .

MccnemoBande GanaHca M TAHAMOKY BJAaTU B 30HE adPallAM ABIAETCA HEOTHEM-
7eMo3 uacTh0 BOIHOGAIaHCOBEIX PaboT M Ae0OX0uMo I MHTEepIpeTanau OanaHca
TPYHTOBHIX BOJ[, IOCKOJBKY STMM W3ydUeHHeM BCKDHIBaeTcA TIponecc BogooOMeHa
MeKIY IPYHTOBHIMH BofgaM# m aTMocdepoii.

Wccnenopanme 30HB adpanmi|m TpemycMaTpuBaer: 1) ompemesneHme reHerude-
CKUX COCTABAANMUX BeJMUWHL IMATAHWA TPYHTOBHIX BOJL CBePXY, YCTaHOBIEHME
POJIH 30HE a3PAI(AK Kak NCTOYRMKA 1 PeTyIATOPa MOMOJHEHN A TPYHTOBHX BOJl HUCXO-
Ismeil BJATOR WM Kak IPHEeMHAKA BOCXOMAmedl BiIarm; 2) ompenerenne Toi gacTu
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Baaroo0MeHa Me;KIy 30HOH HENMOJHOTO HACHUUEHNs (30HOH aspamyy) M rpyHTOBHIM
TIOTOKOM, KOTOpPas PACXOAYeTCHA Ha MOJ36MHEIN CTOK MU ABIAETCH MECTHEIM BOC-
TMOJHUTENEM 9TOTO CTOKA; 3) OoIpefelleHNe BeJWIMHH BJaroobMeHa 30HH adpaldH
¢ atmocdepoil, HeobxoguMoi AIA cocTaBleHMs O0Omero BoAHOTO GalaHCa Ha TO-
BePXHOCTH CYyIN; 4) o6OCHOBaHMe KPAaTKOCPOYHHX HPOTHO30B DPEeKHMa TCPYHTO-
BHX BOJ, M3MEHSIOMUXCA TOJ BAWAHNEM IPOUCXOIAINX C HePeMEHHON MHTEHCHB-
HOCTBI0 METEOPOJOTHMIECKNX U THAPOJOTHIECKUX MIPOLECCOB.

WN3syuenne BogHOTO HallaHCa 30HEL a9palii B COeNUHEHHN ¢ 6alaHCOM IPYHTO-
BHIX BOJ IO3BOJUT PEIINTHh PAN BaKHHIX CaMOCTOATENLHHX 3a1a4: OIpejielicHHe
poiii TPYHTOBHIX BOJ B CHAOKEeHMH pAacTeHWIl BIAroil; OMeHKA BINAHHA DPEKMMA
I'PYHTOBHIX BOJ, Ha I04B00OPa3oBaTeIbHEI IPOLECC; IPOTrHO3 BJaro3anaca B KOpHe-
o0UTaeMOM CJi0O€ IOYB M T. I.

TlocTamoBKa M3yueHus OaljlaHCa TPYHTOBHX BoJ] MOJHA OHTH TECHO YBA3aHA
C TeOPETHMUECKEMH W NOPAKTUYECKUMH 3afadaMM, NMEO{EMN pernoHajIbHOe 3Ha-
genue, Taxoe H3ydeHNe TPOBOJUTCA B Pa3AMYHHX aCHeKTaX: PeTHOHANLHOM U JIO-
KaJibHOM (feTanbHOM). IlepBHil GasMpyercs Ha pPernoHaIbHOM ONOPHOM ceTH Ha-
GIIONATENBHEX NYHKTOB, COCTOSMHX U3 NONEPEYHUKOB — CTBOPOB HAGIIOma-
TellBHBIX CKBaJKAH, BoMHOOANaHCOBHX MJI0MANOK, comep:aHme pabor Ha
KOTOPHIX paccMaTpuBaeTcsi HmKe. BTopoll (metannHEHI) aclerT W3yueHusa Oasm-
pyercA Ha ONKTHHX 0alaHCOBEIX yYaCTKaX, UMEIOMUX aBTOHOMHOe 3HadeHMe, TJe
IIAPOKO KOMIIEKCUPYIOTCA Pas3JHuHEIe METONH HCCIeJOBAHUSA BOSHOTO Pe;RUMA
TOYBOTPYHTOB U IIPU3eMHOTO CIOS aTMOCHEpHL.

Bouasimoe 3HadeHNMe MH IpHIaeM COBMECTHOMY M3yIeHHI0 0ajiaHCA HMOJ36MHEIX
BOJI, TPOBOAMOMY B ABYX HallPaBJIeHNAX: 1) B 6CTECTBEHHHX YCIOBMAX; 2) B yCJIO-
BUSX, HAPYIIEHHKX MCKYCCTBEHHEIMU daKTopaMu (HampuMep, B YCIOBUAX HKCIIYa-
TaI[IN Do3eMHLIX BOJI, IPY 0 POIIEHNN MM 0CYIeHNH 3emenb). Helu nepBoe mo3Bo-
IsieT BHACHATHh NPMPOXHHE (oH BOMHOGANAHCOBHX IPONECCOB, €CTECTBEHHEIE 3aK0-
HoMepHocTI oPMHUPoBaHNA OGallaHCA IPYHTOBBIX BoJl, TO BTOpOe HampaBjIeHHe JaeT
‘BOBMOJKHOCTH OUCHWTH M3MCHEHHE 3JeMEeHTOB 06ajlaHCa BOJ M €ro CTPYKTYPHl TOJ
BIUSHNEM HMCKYCCTBEHHHIX (aKTOPOB.

Wccnenopannio Galanca TPYATOBHIX BON NPEALIECTBYIOT M3yueHUWE MPUPOTHBIX
VCIIOBHIL, BOTOX03AMCTBEHHEIX OGCTAHOBOK 1 Y4eT HJIaHA BOMOXO03ANCTBEHHOTO CTPO-
uTenapcTBa. IIpH 3TOM MOATOTABIMBAIOTCA MCXOMHHE MaHHEE s OpraHMn3ammi BCe-
CTOPOHHNX HabJIONeHNE Haj sleMeHTaMH BofHOTO GajlaHCa, a TakKe NJAA pacueTa
OTHEIBHBIX COCTABIANIMAX OajlaHCa N0 DHKCIEePUMEHTANbHHM JaHHEIM. DBojblioe
3HAUEHHE YHENAETCA BCECTOPOHHEMY MCHONH30BAHMI0O M PASBUTHIO CMEMHBIX 00~
Jacreif smanns (THAPoQE3AKa, THADONMHAMHAKA, WMoYBeHHAsd TALPONOTHA X AD.).



I'VITABA BTOPAA

OCHOBHBIE HAIIPABJIEHUA B N3YYEHMHN BAJAHCA
TPYHTOBBIX BOJ

Pacemorpum yuacror cym mporsseHHOCTBO Ax M miomapsio F. C moBepx-
HOCTH 10 HePBOTO0 BOMOYIOPHOIO CJIOsS HOPOJ, (puc. 1) MOKHO BEIETUTH TPH BOHEBL

1) A — anpanuu uUnAu HENONHOTO HACHIEHMA (MEKAY HOBEPXHOCTBIO M Hal-
BHCIIAM 3a pacueTHOe BpeMsi At MOJOKEHNeM IOANePTO KaONIAAPHOUN KaiMu 2);

2) B — axRyMyIsnun
WM OCYIIEHNS OT rpaBUTa-
OHUOHHBIX BOJ, BO3HUKA-
0IMAX COOTBETCTBEHHO I PU
mogbeMe MM HOHUKeHWH
VPOBHA TIPYHTOBHIX BOJ,
(8 mpepmenax I'—2") mHa
penuuuay AH;

3) C — monHOTO HACH-
IIeHndA, He U3MeHAMEerocs
opun  XKoneGaHMU  YPOBHSA
(Amme nunwn 17).

OOmuit BomuHil OasaHC
n3y9aeMoil IPOCTPaHCTBEH-
HOH 06JacTH IpeAcTaBIAET
co60¥ COBMECTHOE PacCMOT-
peHme 3a paCueTHHIHX Ipo-

)_!.Z,M

< 4

™ 3. G 10 B A7

CxeMa 30HAIBHOCTH ITOYBEHHO-TPYHTOBOM ITPH3MKL
(a) u smwpa BIasKHOCTH (6).

7 — Mo4Ba; 2 — BONOLPOHMIIaeMble I'PYHTH;, 3 — OOATEpPTad Kamui-
JApHAasT KailmMa; 4 — BOAOYHOP; § — AKKYMYJANMA BJarm B OCHOBa-
HHM 30HHEl agpalyy IpH NOogbeMe YPOBHA BOABI — M3MEHECHMe 3araca
IPYHTOBBIX BOH. A — 30HA aspanuy Hal HAWBBHICLIAM IOJOYKEHNEM
noanepro KamumiIApHOl KaiiMbl, B — 30HA AKKYMYJAIMA TpaBUTA-
IIMOHHBIX BOMN NpY MOABEMEe MX YPOBHA Ha AH, C — 80HA TI0JIHOTO
HachIlcHUA B Havajde Habmopenus. Iudpn Ha pucyHke: 1‘, 1”7 —
HayaJbHEE YDOBHHM TIPYHTOBHIX BOJ M TOBeDXHOCTH  KallWJLIsIPHOM
KaliMBl; 2°, 2” — TO e, B KoHue HalOmopenuit; 1, 2 — HayajJgpHaA
N KOHeyHas1 smiopbl 00beMHOIl BAAMKHOCTH

Prc. 1.

MeKyTOK Bpemenn At mpu-
Xoga, pacxoma W W3MeHe-
HUA  (aKKYMYJAIWA) BOJ,
Ha MaHHOM yYaCTKe CYIII 11
BHYTPH H3y1aeMoO# 06acTh.
Ha nweBnoit moBepx-
HOCTH BOHHR GastaHC OIpef-
CTaBASETCA B BHJAC ajire-
OpaMgecKoX CYMMBI

X+ K +Y,—Z—Y,—

—w,At=D,, (IL.1)

rae X — armocdepune ocagxy; K, — KoHeHCanuA aTMOCHEPHEIX BOMAHKIX TapOB
fla TIOBEPXHOCTH W B 30HE adpalm; Y, — IPHTOK IOBEPXHOCTHHIX BOJ Ha AAHHHII
YYAaCTOK; B YCJHOBHAX OPOIMIEHNA CIOfia BKIIOYAKTCA BOAOTOAaYa M MHPHIBTPaI¥is
BOJH M3 KaHANOB;, Z — CyMMapHOe HCOapeHEe, BKIUAMee HCHapeHne C IOYBHI,
TpaHCIMpaIAi0 PAacTeHMAMHA, WCOapeHHe C BOJHOM IOBEPXHOCTH W CHera; Y2 —
OTTOK IOBePXHOCTHEIX BOR C JAHHOIO YYacTKa, BKIOUAMUN BHKIMHABaRHE
TPYHTOBHIX BOJ| Ha TOBEPXHOCTh B YCJOBHAX €CTECTBEHHOTO [PEHUPOBAHMSI MECT-
HOCTH; W, — MWHTEHCHMBHOCTh BEPTHKaJIbHOTO BOM0OOMEHa 30HH adpamMM C aTMO-
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cdepoil Ha MOBEPXHOCTH (IIPU MOJIOKUTENHHOM B3HAYEHNN — WHOUIBTPANS BOJLI
¢ TIOBEPXHOCTH COBMECTHO € IOCTYIJIeHHeM BOJAHBLIX HapPOB B 30HY aspanus, OIpa
OTPHNATEALHOM 3HAUEHUM — PACXOJ, BJIArM M3 30HE a3PalMM Ha CyMMapHOoe HMCHa-
peHme B arMoC(epy M TPAHCIMPAIUIO PACTEHUSMI), (Pa3MEPHOCTH CKOPOCTH (HAIb-
Tpanmu — MMm/cyr); [, — M3MeHeHMe 3amaca BOJXH 3a BpeMsa A? Ha TMOBEPXHOCTH
3eMIN (AKKYMYJANUA ee B MOAMKEHHAX MECTHOCTH, CHeTOBOM OKPOBe, B BOJIOEMAX,
BOJOTOKAX); At — pacueTHHA IPOME;KYTOK BPEMeHM, CyT.

Bce ameMeHnTs BOJHOTO GallaHCa BHIPAyKaJOTCS B MM CIIOA BOAn. B 3oHe aspa-
ynm (cM. pme. 1, a) BomuHMA 6allaHC BHIpAsKaeTCs yPaBHEHHEM

W, At—=w At = D,, (11.2)

Ifie w — HHTENCUBHOCTh MUTAHUA TPYHTOBHX BOJ CBepPXY (PasMEePHOCTH CKOPOCTH
PunpTpanum), TpeACTABAAIMAA cOO0H CKOPOCTh MHPUILTPALNK BONLL MM PACXO
CYMMApHOTO TOTOKA BJaru, MOCTYNalome#d W3 B0HK adpPalum K, yPOBHIO CaMOTO
BBICOKOT'O 3a BpeMs At HOJOKeHMs TMOANepTON KamuansapHoi kaiimu (cm. prc. 1, a,
aunmsa 2'); OpW OTPHUIaTeIpbHOM BHAUEHNA — CKOPOCTh CYMMapHOTO DPAacXOJ0BaHAA
IrPYHTOBOY BOJ(b HA BOCXOAAMMUIM TOK B 30HY aspanmi; 9aCTO 3Ty BeJIMUNHY HABHBAIOT
CYMMAapHBM HCIOapeHneM TrPYHTOBBIX BOJ{, YTO MABIAETCH YCIOBHHIM TEPMIHOM;
D s — m3meHeHme 3amaca BOJL 3a Bpema Al B 30He adpauum.

B 3one moNHOro HaCHMEHWs, BKIKYAA 30HY aKKyMYJANAFN TPAaBUTANAOHHEBIX
BOJ[, BOMHHIH GallaHC NpencTaBiseTCs B BHJE

pAH=3"@ Ny pt— e AL, (1.2

TJe W — BOZOOTHAUA MM HeJOCTATOK HACHMEHNMs HOYBOTPYHTOB B 30He B (axkky-
MYJANUA AAN OCYHIeHWs) IPKM W3MeHeHNN ypoBHA Bojaul Ha AH; AH — m3aMeHeHme
YpOBHA TPYHTOBHX BOX 3a BpeMsa At; Q,, Q, — OPATOK H OTTOXK TPYHTOBHIX BOJ
B rOPM30HTANHHOM [ANPABIENNN 33 €JHHAIY BpeMeHH (B 0GHeMHOM BHIPAKeHNH);
£ — HHTEHCHBHOCTh HePeTeKaHMs TPYHTOBHIX BOJ [0 BEPTHKAJM depesd ciabompo-
HuaeMsle IOPOML JIOjKA NMOTOKA B TMOACTHIAMOMWTI HATOPHHN manm Ge3HATOPHHH
ME;KIIACTOBRIE BOMOHOCIBIH TOPHM30HT (PasMEPHOCTH CKOPOCTH QHIBTPAIII);
F — naomanp 06ajlagcoBOr0 ydYacTKa.

ITpu BecrMa ciabo¥ BOHONPOHMIaeMOCTY TIOPOJ BOMOYIOPHOTO JIOKa (LHampH-
mep, upm Koasppumumenre Ppuaprpanmm nx < 0,0005 M/cyT m HamoOpHOM TIpajgmeHTe
Bepruranbroil punprpanun << 107!) mocaenunm snemenToM Oajlaca MOMKHO IIpe-
1ieOpedn.

CionB BCe TPM ypaBHeHHUsA BOJHHX 0allaHCOB Pa3HBIX 30H, MOJIYYMM BhIpasie-
Hite g odmero BOgHOTO OajlaHCA TPOCTPAHCTBEHHOR 06GJNacTH, OTpAaHUYeHHOH
CBEPXY NHEBHOIl IIOBEPXHOCTHIO ¥ CIM3Y IEPBHIM BOAOYIOPHLIM JOKeM, B BHIE

WAH 4+ Dy - Dy= X+ K — 24V, — Vo L@ R e pr, (11.4)

rie ofosHadeHUs] IPeKHME.

B coorserctBun c¢ ypasmenmamu (I1.1), (I1.2), (I1.3) m o6mum ypaBHeHHeM
(11.4) moppasmeNAOTCA W HAUPaBJAeHWsI B M3YUeHHH OajaHCca TPYHTOBLIX BOJ.

Hax supHO M3 IPUBEIEHHHX ypaBHeHnA, 6alaHc TPYHTOBHX BOJ, BRIpArKaeMbil
vpasuenmem (I1.3), AaBAserca gacTho 06mero BogHOro GajlaHca JAHHOH NpoOCTpaH-
crBeniHo#l o6macTu. Ecam sty o6macte orpanmumth Gojiee ray60KUM CJIoeM 3eMHOM
WOPHI, HaIPAMeD DPeTHOHAJHHEIM BOJOYIOPOM MEPBOTO HAIOPHOTO (apPTe3HAHCKOTO)
BOJOHOCHOTO TOPM30HTA, TO KPOMe HMEePBBIX TPeX YKa3aHHHX YpPaBHeHMI APHUILIOCH
O HalHCaTh 4eTBEPTOE GallaHCOBOE YPABHEHNE JIJIA HAOPHOTO TOTOKA, aHAJIOTAIHOE
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ypasuesmio (I1.3). B HeM BMecTo IpaBHTanMOHHOH BOJOOTHAYH TOPOJ U JOJKHA
6p1a OB YYHATHIBATHCA yOpPYras BojooThada p¥ (CM. 9eTBepTYyIO INaBY).

Pasnvueple HamnpaBleHWsA B W3yueHwH OajlaHCA IPYHTOBEX Box 00ycaoBid-
BaTCA 06MacThI0 (00BEKTOM) HCCIEHOBAHWM M METOLAMH WX IPOBeieHAA. JTH Ha-
OpaplleHUs W3yuYeHWA TOApas3felsnTca Ha: 1) obmee BopmHOOasaEHCOBOE; 2) AMBU-
MeTpWUeCKoe; 3) rEjpogmuamudeckoe. IlociaefHee BKIoYaeT B ceba rHApoj@HAMA-
HeCKUl aHAJIM3 PeM¥UMa IPYHTOBHX BOJ[, BHIOIHACMHE ¢ IOMOmMBI0 MeTOJa KOHOU-
HEX DPa3HOCTed, MeTOfa aHAJHTHYECKHX PpemeBmii pufdepeBnnalbEHX ypaBHEHHH
HOYCTAHOBHBUICI0CA [BWKEHHS IPYHTOBHX BOJ ¥ [ADYIEX paCYeTHBIX METOJORB,
a TaKe ¢ IMOMOMBbI0 MOJEIMPOBAHMSA I'IPOre0JorudeCcKUX IPOLECCOB HA aHAJLOTO-
BHX ¥ IUQPOBHX SNEKTPOHHHEX BHYUCIUTEIBHEX MamIMHAX.

K of6meMy BomHo6allaHCOBOMY HATPaBIEHWI0 OTHOCHTCH U MeTOX TeHeTHYe-
CKOrO pacu/leHeHUs ruAporpadoB pex, MO3BOIAmMAA HaXONATh YCPelHEHEYH IO
nIomanyu Bomoc6opa BeAHMYMHY IOL36MHOrO CTOKa. PacCMOTPHUM OCHOBHEIE 0cobeH-
HOCTYM YKa3aHHHIX HalOpaBJeHWD M3yueHNs OallaHCa T'PYHTOBHX BOJ.

O6mee BogHOGAaMaECOBOE HaNpaBleHUE 3aKI0IACTCH
B mocTaHoBKe nupdepeHNUPOBAaHEHX HaOMOJeHWHE 3a BCeMHM WM rJjaBHeANIEME
ajJeMeHTaM¥ BOTHOTo 0ajlaHCA HA IOBEPXHOCTH, B 30HE adpai#y ¥ YaCTHIHO B IPYH-
TOBOM HOTOKe. I'IaBHEIMY MeTOZAMW TPUHHMATCA SKCIEDPEMEHTAJNbHEE, BHIONHA-
eMBIe C MOMOIIBI0 Pa3jRUHHEX OPUOOPOB, ONHTHHX YCTAaHOBOK HJM SMIUPHIECKEX
3aBUCUMOCTeI.

OCHOBHKM FOCTOMHCTBOM M Hauboliee MeHHHIM KaueCTBOM HTOI0 HAIpPaBJICHHA
ABJIAETCH He3aBHCHMOe OIpeJelieHTe KajKFOTO H3 3JeMeHTOB BOXHoro 6allaHca
[em. (I1.4)], a Tam:xe HaxosxmeHWe Hepsaskum Gamamca A. Ilocnepgnsas mpu TakoM
mayqaenun GalaFmca BOJ BXOJET B HPaBYO 4aCTh 0alaHCOBLHIX PaBeHCTB [Hampmmep,
(I1.4)] co smaxamu +. Ecum meBasra MeEee 5—10% oT cymmbr arMocdepHEIX Ocaj-
KOB, TO BOTHEIA 6aXaHC CYATAETCA BIOJHE YHIOBJIETBODPMTEIHHEIM.

JIpyruM KpATepHeM OMEHKE HOCTOBEPHOCTH BOJHOTO Oalamca ABIAETCA HO-
rpemHoOCTh BHUMCIeHHOTO 3 ypasHerwsa (II.4) uamenenns ypoBHA IPYHTOBHX BOJ
AH 3a mpeMsa At u cpaBHeHHe ee ¢ DaKTAGECKH HAGIIONENHBIM CpeTHEM H3MeHeHIeM
VDOBHA 3a To e BpeMsa. [[ONYyCTAMEIME CUMTAIOTCA DACXOMAEHMA YKaBaHHHX
penmunun AH, cocrapnsiomue menee 15-—-20%.

IlorpemHoCTs oOmpemeeHNs OCHOBHEIX THIPOMETEOPOJOTHUECKUX 3JIeMEeHTOB
BOJHOTO GajlaHCa B CpeJHEM MOMeT OHTH DaBHA: AJsA CTOKA +5%, JIA TBEPAHX
atmocdepHBX ocagkoB -+10%, [ANA mCHmapeHHEA C NOBEDPXHOCTH HOYBHI, BOALI I
cmera +10—20%.

ITo M. A. Benmkauony (1940), o6muit BoxHEI GaNafHC yuacTKa CYIIH IPencTaB-
JNAETCA B BHUmE

X+K1+Zy1+01:Z+292+Qz+(m—n")a (IL5)

e Y §; — TWPHETOK BOAH IO OTKPHTEIM BOJOTOKAaM YHCIOM ny; () — HPHTOK HOA-
ny
36MHOM BOJB, D) Y2 — YXOJ BOAH HO OTKPHTHM BOLOTOKAM GHCIOM Ng; (J — OTTOK

ny
BOJIH IIOJ3eMHEIM CTOKOM; (m—n') — PasHOCTH MeXKAY HaKONWIeHNeM m B YOBUIBIO

3aIaCOB BJaTH 7 .

IMocienHwe JBe BeJIWUMHH OTHOCATCA KaK K IOA3eMHHIM (T. €. TPYHTOBEM
BOZaM ¥ Bjaré B0HH adpan@y), TaK M K IOBEDPXHOCTHEIM BomaM. Bce aimeMenTH
ABIAIOTCHA YCpegHeHHHNMZ [Js AaHHOE miomaan (B MHIIHMETPaX CIO0A BOJIBI)
7 OTBEUAOT ONPEJieNeHHOMY IPOMEKYTKY BpeMenm At.
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Jlns saMKHyTOro pegHoro Gacceiima (raxsxe mo M. A. BeamkanoBy) B Hammx
0603HaYeHUAX ypaBHeHWe BojHOTo OalaHca NPHHEMAaeT HECKOIBKO MHYI0 dopMmy:

X=Y,+Z+m+q, (IL6)

rne Y, — peuHoil CTOK; m — NOJIOKUTeNbHOe WM OTPUIATelbHOe BHAYeHHe BCOX
W3MeHeHHMH 3allacoB BJATH: Ha NHEBHOM MOBEePXHOCTH, B 30He aspanuu, B IPYHTO-
BOM IOTOKe; ¢ — HOJOKWUTeJbHOE MJIH OTPHIATeIbHOe 3HATEHHe BONoOOMeHa HaH-
Horo OacceilHa C COCeHUM,

>

m o
Jlns mHOroNeTHero mepHWoja =— —- 0 (rme n — g9ucao JeT HabaiopeHWH)

npu HeGOJBIIOM 3HAYGHWH ¢ HO CPaBHEHHWIO ¢ APYTUMY dJIEMeHTaMH O0BIUHO moia-
ramoT, 94TO

Xo=Yo+Zo, (IL7)

rme Xo, Yo, Zo — HOPMEL COOTBETCTBEHHO aTMOCQEPHHX OCAJKOB, PeTHOIO CTOKA
B CyMMapHOro HcOapeHUsA.

Ilo B. . Kymeauny (1956 r.), npeneGperars Beanausoit ¢ B (I1.6) mpun — co
IJA KOHKPeTHHX DPedHHX OacceilHOB HeT OCHOBAHWM. JTOT HCCJEIOBATeN b IPUIIed
K BHBOJY, 9TO JJA PeuHHX (GacCceHOB MJIM WX YacTell, PacHOJOKeHHKX B 061acTAX
OUTAaHHA apTe3HaHCKUX OacceliHOB, HeoOXofnMo NPHHATH cleylomee GajaHcoBoe

ypaBHeHHE:
Xo=Yo+2Zy+V, (11.8)

rme V, — HODMa WHQUIBTPANUE WNJIW BeJHINHA cpefiHEMHOI0JIeTHe MHUIBTPA-
IUH, UAymeil Ha NHATaHWe IIy60KAX apTe3MaHCKUX BOJNOHOCHHX IOPH30HTOB, [pe-
HUpyeMHX 3a IpefiellaMHU [aHHOTO pewHoro GaccedlHa.

Jlns peunnX GaccelHOB MM MX JacTell, PACTOJIOKEHHEX B 006JaCTAX PABIPY3KH
apTe3naHCKUX (acceiiHOB, aHAJNOIMIHOEe yPaBHeHUe IPeJCTaBIAETCA B BHJIE

Xo=Y,+2Z,—U,, (I1.9)

rae U, — HopMa IIyGOKOro apTe3HaHCKOTO CTOKa (PasrpysKkH) B peunoM Gacceiine.

Jivmp pus peunHX GaccediHOB WM HMX gacTed, PacIoNOMeHHHX B 00jacTax
Hallopa apTe3MAHCKUX GacceilHOB, ocTaeTcA cHpaseiuBeM ypasuenme (I1.7),
w3BecTHOe KaK ypasHenue Ilenra — Ommoxora.

Tlonpsysicy ypasuenuamu (11.8) u (I1.9), B. . Hypeaunn onpepenna pecypes
apresmaHcKux Boj [Imempomcko-Jlonenxoro Gacceiina. Ilpm aTom o mcmoxbzoBaln
BechMa HaJle)KHEE JaHHEE 0 HOPMaX OCAfIkOB, PEYHOTO CTOKA M MCHapeHHs.

T. H. Kamencruit (1953) Bopunii 6ajaHC ydacTKa CYyIIH INPeACTABIAN B aHAalO0-
rugnom (I1.4) Bupe. Ilpugem B oTinmgue oT mOCHEIHET0 OH HE PaCCMAaTPUBAJ Ile PETOK
moj3eMHHX BOJ B HIEKeJle)Kallile BOJIOHOCHEe ILJIACTH.

Cymecrsenroe ornmume ypasHennss . H. Kamenckoro m mamero (II.4) or
ypapuenus (I1.5) cocTouT B TOM, 9To B MePBHX ABYX 2JeMeHTH BOAHOro OaxaHca
HeIloCPeJICTBeHHO ¥ B ABHOM (opMe CBA3aHH ¢ U3MeHeHUEeM yPOBHA IPYHTOBBIX BOJ
AH uiu ¢ W3MeHeHWEM WX 3alacoB. OTMM YCTAHABIUBAETCA HeIOCPENCTBeHHAA
CBA3H MeKIY Pe:KMMOM I'PYHTOBHX BOJ M 6ajlaHCOM BJIAaTW Ha JHEBHON MOBEPXHOCTH
7 B 30He aspanuu. I[pHAMUOMANPHEIX Pa3iEauil Me;kAy paccMaTpHBaeMBIMH ypaB-
HEHUAMH HET.

Tlo M. W. JIpBoBHUuY, AAA Tedeil BOXOXO3ANCTBEHHOr0 NAaHUDOBAHHA Heol-
XOANMO TOJNB30BAThCA KOMIUJIEKCHEM ypaBHeHHeM BojHoro GamaHca, KOTOpPoe pac-
KPHBaeT CTPYKTYPY KDPYTLOBOPOTa BOJHL.
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ITo cymecTBy 3TO ypaBHeHHMe CBOGHTCA K [BYM APYTHM, HMeIOmMHUM BHJ (B Ha-
mwux 0003HAYEHUAX):

X = Ynos”i' YHOH+ZT+ Znom (II'IO)
W=X—Yus=2+Yoon (I1.11)

rae Yion — DOBePXHOCTHas (IABOJOUHAMA) COCTABIANMAA PCUHOTO CTOKA; Y on —
mof3eMHasl COCTABIANMAS PEYHOTO CTOKA; Z, — TPAHCOUPAIHAA HIH OPOJYKTHBHOE
uctapenne; Z,,, — HeOPOLYKTUBHOE HCHapeHHe, T. e. UCHapeHHe ¢ IOBEPXHOCTH
MOYBEHHOTO TOKPOBa, BOJOEMOB, BONOTOKOB X KpOH gepeBneB; W — BajoBoe
yBIayKHEHNe TePPUTOPNH; Z — CYMMapHOe HCIIapeHue.

M. 1. JIpBoBuu, a Taxkme A. M. Tpur nmpumeHAnT KOodGPHIHENT NATAHUA
per K, =

Yo .
%,“—, XapaKTepH3YIOMHUA Ty YacTh BAJOBOTO VBJayKHEHUsS, KOTOpPas

pacxofyercs Ha MATAHHE MOX3EMHEIX BOJ. B ompeneseHHEIX mPHPOTHHIX YCHOBHAX
W 1A TaHHOTO ;manaaona sHaveHuil penuunant W xosddunmentr K, ocTaeTcs mo-
CTOSAHHBIM.

HNonsa cyMMapHOTO ncnapennﬂ B BAJOBOM YBJAQ;KHEHHH HAXOTUTCS C TMOMOIIHIO

Koaddunmenta ncmapennsas K, = —. Cymma K, + K, = 1.

Ilpn pemenun pa3nuIHEX npaKTqucxnx 3amad (Hampumep, mis 000CHOBAIKSA
pesRUMa OPOIIEHHA) BOLHHIN GaslaHC MOKHO OpeACTaBHTh B Oojee pas3BepHYTOM
BUIE C YYeTOM KOHKpPETHHX (QaKTOPOB ero GOpPMHDOBAHHUA.

Tax, M. M. Kpstos (1959) pust opomaemerx paiionos YasbexucraHa mpecTas-
JIANA BONHBIA OallaHC B BHMAE

WAH+ D, Dy =X+ Lblein L By 7. (1142)
[0} 10w
rae Y, — KOJHMYeCTBO BOXbI, HOJAMHOM Ha opollaeMsie monsd, M%; Y, — Kosuue-
CTBO no;wenmoﬁ BOJHI, Bmfmnnnsalomeﬁcn Ha J(HEBHYI0 MOBEPXHOCTH Ha TPaHuNe
famaHcoBoro paifoma, M3 f, — RonnqecTBo BOALI, DOCTyHalomeil u3 OpOCI/ITeJILHBIX
KAHAJOB TyTeM Q)HTILTpaunM M3; Q,, Q, — OPHTOK H OTTOK TPYHTOBHX BOX, M
o — nnomans 0aaHCOBOTO paHOHa ra. OcranpHre 0003HaueHUA HPeKHUE.
IIpu pemrennu BONPOCOB, CBABAHHHIX C MeXHOpamuell mous, BogHEM Gamamc
aCTO COCTABIAKT NiA KopHeobutaeMoro cios mous (A. @. C.T[H,D;HQB H. C. Pu-
JKOB M JIp.). B 3THX cayuasx piiA HOYBEHHON IPH3MHL, BHEIeHHON BHIIIE MOTOUIBKHL
NesATeILHOTO MOUBEHHOTO CJOA, B KadecTBe OQHOM M3 HPUXONHHIX JacTedl BOMHOTO
fallaHCA IPAHUMAETCA MOATOK BOMK CHA3Y, 4 B KaUeCTBe HOBOM PaCXOAHOM CTaThU —
OTTOK BJar® BHH3. Takoil DOATOK MIM OTTOK BJIAIW HENOCPE[CTBEHHO CBA3aH C BJa-
rooGMeHOM Me)R1y 30HOM adpamué ¥ TPYHTOBHIM moToxkoM. Ha yposme monmeproit
KaOHIIAPHOW KaifiMpl 2TOT BIar0OOMEH HAMH BIDayKaeTCA BeIMUMWHON NHTAHNsA
rpyaTOBHX Box (wAt) Ba BpeMs Af, a Ha ypOBHe MUHMMAJIFHOTO CTOSHUS TPYHTO-
BHIX BOJ — PABHOCTHI0O MEKAY OTTOKOM H HPHTOKOM 3THX BOJ, YCPeTHEHHOH Ha

OJIOmARA YYacTKa, %At.

OnpemenMB 3KCHEPUMEHTANBHEIM TyTeM OONBIIMHCTBO 3JE€MEHTOB BOJHOTO
fanapca, W3 NPUBeeHHHIX BHIIE ypaBHeHHH o0mero GajlaHCa HAaXOMAT BEJMUUHEI
IPATOKA ¥ OTTOKA I'PYHTOBHIX BOJ MK HX PA3HOCTH, €CIIM 3TH BIEMEHTH He oIpe-
[eJleHsl He3aBACHMBIM METOOM, Hampwmep, mo ¢opMylaM AMHAMHUKA MOM3eMHBIX
Box. Ilociexnme, B CBOIO ouUepe/ih, MOJJKHH HAWTH HINPOKOe TMPHMEHeHHe W IpH
CTIONBROBAHMHE MeTofa obmero BogHOTO fallaHCca, TAaK KAK OHM YUNTHBAIT KOHKpeT-
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Hple YCJOBHS BOZOIPOBOAMMOCTH BONOHOCHHX IIACTOB, a TAaKsKe HAIOpHHe Trpa-
JIMeHTH B HATYPHHX YCIOBUAX.

BelnunHy MATAHAA TPYATOBHIX BOJ CBEPXY w A¢MOKHO BHIUMCHUTE IO AaHHBIM:
PAcCMOTPEHHHX BHINe 9J6MEHTOB BOJHOTO GajmaHCa C HOMOIMBIO (GOPMYIHL

wAt=X—(Z—K)+ (Y —Y,)— Dy— D,, um cnoa BojH. (I1.13)

3pmecs (Z—K,) — cyMMapHOe HCIapeBye 3a BHYETOM KOHJEHCAIWU BOJAHBIX.
mapoB (ompesielisieTCs, HANPUMED, ¢ HOMOMBI0 BeCoBoro mcmapurens); (¥V;—Y,)—
IpUTOK 3a BHUETOM OTTOKA HOBEPXHOCTHHIX BOJX (OTpEReNAeTcs MOBEPXHOCTHOIM
rAAPOMeTDHEH). AKKYMYIALMs BOAB Ha MoBepxHOCTH (D ;) HAXOJATCA ¢ MOMOMBIO-
CHETOMEDHHX HAaONI0eHNE 1 MOBEPXHOCTHON TMAPOMETPEM, a AKKYMYJALNHUS BIArH
B 30He asparuu (D,) — ¢ momompio BIaromepos. Ocapru (X) ycTaHaBIHBAKOTCA
10 Ha3eMHBIM OCajgKoMepaM M CHeTOMEeDHHM CHeMKaM.

MeTo KCHEDPEMEHTAIPHOTO OUpefielleAnd HNUTAHUA TPYHTOBEIX BOJ, BIEPBEC
6ra obocuosan I'. H. Kamencrum (1953), KoTopmii mpemnosxun ypasnenue (I1.13)
HJis OIGHKW CBSI3W PTOTr0 BIeMeHTa GalaHca TPYHTOBHX BOJ C THMAPOMETEODOJIOTH-
qecknMH (axTopamu. B mocrepgyiomee BpeMsA ME INMPOKO IPHUMEHSIN dTOT METOJ
I ONEHKY [0CTOBEPHOCTH Ju3nMeTpudeckux Habmonennmit (JleGemes, [loGposoan-
ckas, 1961).

B nemasuno omy6nukosanHoOi pabore WM. B. Boxsgmyn (1972) muporo passui
BTOT ’Ke BKCIePUMEHTAJBHHI METOJ Ha OCHOBE TIIATENBHO MOCTABJIGHHHX HaGio-
[eHWi 3a BCeMH IPUXOAHHIMA M PAacXOJHHMH 3JIEMEHTaMH, KOTOPHE Ipemompeje-
NS0T BeJHYMHY IUTAHUA TPYHTOBBIX BOJ CBEPXY.

Bajianc I'PYHTOBHIX BOJ Tak »Ke, KaK M OoOmuil BONHEIM (ajlaHC, BEPAIKAeTCH
B BHJE aireGpanmdeckoil CyMMb OPHXONHBIX M PacXOJHHX aiemeHToB. lipm cocras-
nennn ypasuenns (I1.3), mpexcrasaaromero 6ajanc aTAX BOJ HA yIaCTKe IJIOMANRIO
F pmus orpeska Bpevenu Af, Gmulo yKasaHO, 4TO BepXHeil rpaHuIneil 6anaHCOBO
06IaCTH CIYKAT CaMOe BHICOKOE 32 BpeMsa Af momoykeHue MOANEPTOH KalMliiPHOIL
Raiime (cM. puc. 1, a). Hmxneit rpannneit ABngeTca BOLOYIOPHOE JIOKE. Boxosue
IPAaHUIE MOTYT IPOBOIATHCA IO JIMHMAM PaBHOTO HAaNopa, T.©. IO BEPTHKAIAM
B paspese W mo JMHEHAM TOKa B IIane. Kax ysuguM fasee, Tpu cocTaBieHmy bauanca:
TPYHTOBHX BOJ [ULSl JIGMEHTA IOTOKA M HaJM4AM TpeX HaGiiofaTedbHHX CKBajKiH
B CTBOPE TI0 IOTOKY GallaHCOBHIA BIeMEeBT ¢ GOKOB OrpAaHHYUBAETCS CPEJHAMMU cede-
HUAMM TOTOKA, IPOBEJEHHHMN BePTHKAJIHHO MEKTY CMEKHBIMH CKBA)KMHAMM.

M. M. KpsuioB s opomaeMyX paiioHOB MpeioKEA 6asaHC TPYHTOBHIX BOJ.
NPeNCTABIAAT, YPaBHEHHEM

K'—‘Yﬂ - 9 ’
M BT O

rge % — IPOCOYMBIIAACH YacTh AaTMOCHEPHEIX OCA[KOB, MOCTHrmIad 3epKaja
TPYHTOBHX BOJ, MM; f; — TPOCOUABIIASICH JacCTh OPOCHTONBHON BOAH, IOTAHHON
Ha moxs, M3 f, — IpEXon GUIBTPANUOHBEX BOM, W3 BOLOTOKOB N BOJ0EMOB, M3
. — KOHIeHCAIMMOHHO® NHTAaHWe TPYHTOBHX BOJ, MM; U — CyMMapHoe HCIapeHHe
rpyHTOBHX Bof, MM. Ocraibubie obosHadenns mpexmme [cm. (IT.12)].

W3 proro ypaBHEHWs CJIETYeT, 9TO B YCJIOBUSAX OPOUIEHHNA BEIWINHA IMHTaHUM
TPYHTOBHX BOJ| CBEPXY paBHA

wAt=xf+—f-‘li'l—f0"Z;;E+ki—u, (11.15)

rge o603Ha4YeHNs IIpe;RHME.
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Heo6xoaumMo 3aMernTs, 4T0 BeJWM4MHA NATAHOS TPYHTOBHIX Boj wAt, ompeme-
agemas mo (I1.13) m (I1.15), momer Gwred momosgmrensHoi (w > 0) mwim orpuma-
renbnolt (w <G 0). [lomomurensHan BenIndnHa NUTAHNA, HJIH BeJIHNIAHA HHPAILTPA-
MK 0CAJKOB, HOJMUBHEIX BOJ, MOCTHTAIOINAX I'PYHTOBHE BOXH, 0003HagaeTcs gepes
w,At, roe w, — uHTEeHCHBHOCTH WHPUIbTparum (Mm/cyt), AT — COOTBETCTBY-
IOmAR 0Tpe3ork BpeMenu (cyr). OTpHmareabHas BEIWUMHA MHTAHUA, WM BeJAIHHA
pPacxofoBaHMA TPYHTOBHIX BOA B 30HY aspanum (TacTo — Ha CYMMapHOE WCHape-
Hie), obosHagaercd gepes uAY, rfe ¥ — UHTEHCHBHOCTH OTPUIATEIHHOTO NMUTAHAN
WIN ICOapPEeHWA 9THUX BOX B 30HY aspamul, AY — COOTBETCTBYIONUIA OTPE30K Bpe-
meHu (cyT). Ha ocHoBe 5THX ompemeleHUA KOMIOHEHTOB BEJMUMHH OTHTAHUA GyAeT
TefICTBATEJNHHO PaBCHCTBO

wAt=w; At —u A9, (11.16)
rie
At = At AD. (11.17)

MeTogura OIpeneNeHNs OTHAEIBHBIX HIEMEHTOB BOMHOTO Oajlanca paccMaTpH-
BaeTcsi B MOCIEAYOIMEX pasmeiaX KHHUTH.

JluzumMerprnuecrkoe HanpaBJieHuUe H3ydeHAA GajaHCa TPYH-
TOBBIX BOJ, TaK K€ KaK W olOmee BogHobalaHCOBOE, HacquTiBaerT Goaee 200 jxer
cBoero npumeneHns. CymHoCTh 5TOr0 HalpaBJeHNS 3aKIOYAETCA B TOM, 9TO BENH-
Uil AHQUIBTPANAN OCafKOB wW,;AT W CyMMapHOr0 WHCIapEHHA TPYHTOBHX BOJK
B 30Hy aspamuu u'AQ oIpemerAOTCS HEMOCPeNCTBEHHO C IIOMOIIBI0 JH3MMETDPOB
¢ IOCTOAHHHIMU YPOBHAME BOAHl. B mociejmee fecATdIeTHe MIMPOKO PacHpocTpa-
HAOTCA JIH3AMETPH ¢ MePeMEOHHBIMA YPOBHAME BOIH, IT03BOJIANINAE 3KCIEPAMEH-
TAJTHHHM IYTEM HAXOMUTH U PasHOCTH MEKAY FOPW3OHTAIBHBHIMH IPATOKOM W OTTO-

KOM BOT, (01—;@2—) [Ipn sanuanu BepTUKAIBHOIO TOKA BOX (J, 9Ta BeIMIMHA DKCIIE-

PEMEHTATBHO OUHPefeIASTCA COBMOCTHO ¢ TMOCTETHeH BOJIMIAHON TOPU3OHTAILHOTO
BojooGmema. Msmenenne 3amaca rpyaroBoi Bomst w AH 3a orpesor Bpemenm At
HaXOQUTCS YO0 NaHHHIM KoJe0aHHE YPOBHA BOABl ONMMalimeidl HaGIoORATENbHON
ckBasknH (AH) m mo BeJWuMHe BOXOOTAAYX WOPOXN [.

HanGomee obcrosrenbase paGOTH 110 PasBUATHIO JIA3AMETPATECKOTO TaMPaBe-
HAA uzydennd Gaxanca IpyHTOBHX Bog uposopuauck B Cpexneir Asnm (M. M. Kpsr-
108, A. @. Caannes, H. H. Xomuubaer n gp.). B epponeiicroit wactu CCCP nnsn-
Merpuueckue wmccregopaHna sumoaaaance B. K. CoueBamosmm, A. A. Pope,
A. B. JleGemennim, H. JI. Ilo6poBonbcroit, A. C. Cy66oruaniM m np.

TugpoguuaamMnmueckoe HalDpaBIeHWe B M3yuennn Gajasca
TPYHATOBHX BOJ Ga3Wpyercs ma aHAJAN3e HaGMoNeHUE pejKrmmMa IPYHTOBHX BOJ W HA
IPUMEHEHUN [JIsI BTOTO Pa3AATHHIX METOMOB pacyeTa HIEMEHTOB 0ajaHca, a TaKyKe
METOJI0B MATeMATHUECKOTO MOJeINpPOBAHMA.

BoepBele rEApOIHHAMAYECKUE METO[ HMCCISJOBAHUA DEKAMa TPYHTOBBEIX BOJ
JUIA KOXWYeCTBEHHOW ONMEHKH MX nuTaHmsa Ootr paspaboran I'. H. Hamenckmm
(1938, 1943 rr.), mpeAMOKUBIMIEM IMUPOKO IPUMEHATH IMCIEHHOE peileHHe (B KO-
HeTHHIX pasHocTsax) guddepeHINATBHEX yPaBHOHAH HEYCTAHOBUBINEIOCH (BUIKe-
Husa. OH pasBUI METO] KOHEUHLIX PasHOCTEH ¥ BIepPBHE HPHMEHHI ero B Pasuele
THIPOTEOIOTHNA — MAHAMHUKe MOM3EMHLIX BOJ MJIA DEMEeHHA Pa3IMIHKIX 3ajad He-
ycTaHOBUBIIENCA GUIbTpamuu (IPOrHO3 PeKMMa TPYHTOBHIX BOJ B paifoHaX THIPO-
TEeXAMIECKAX COOPY/REHUI, HIPOrHO3 BOJOIPHTOKOB B TOPHEE BHPabOTKH ¥ T. I.).

JTOT METOX ML BIEPBEE IPHMEHHJN I IIPOrHO3a HOANOpA IPYHTOBHX BOJX
B paifoHax BomoxpaHmanma KaHaiaa uM. Mockss B 1939 r., mua amammsa pessnMa
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IPYHTOBEIX BOJ B PA3IMUHKX I'MIPOTEONOrHISCKUX YCIOBHAX, [IA pacdera THAPO-
reoloTHYeCKRAX MapaMeTrpoB (BOAOOTHAaYa IOPO], KO3GPUNUEHT yPOBHEIPOBOMIOCTH
TPYHTOBHX BOJ), a TakKe ¢ [eJbI0 COCTaBIeHMs GamaHca moxseMusx Bog B 1950 —
1951 rr., aro 6ymeT pacCMOTPEHO B YeTBePTOi riaBe. JTOT METO]] PA3BUBAJICH TaKiKe
JUIA OIEHRE 57eMEeHTOB §ajaHca TPYHTOBHX BOJ II0 MAaHHBIM 0 KOJIeGaHUN NX ypOBHEH
II. A. Kucenesnim (1951 r.).

Cpenum pacueTHHX METO[OB OHpefeNeHWs BeIMINHE MATAHAA TPYHTOBHEIX BOJ,
wAt M0 HaHHBIM KOJXeGaHUi NX YPOBHA KPOMEe METO/la KOHEUHLIX pasHocTedl M aHaIU-
TUIECKOT0 .METOZla, KOTODPHIE DPACCMATPHBAMTCA HUKe, 3aClIY)KHBAIOT BHEMaHHSA
" CAeRYIOImHe:

1) Merofip1 ompemesieHHs MHPMIBTPANMOHHOIO HUTAHMA TPYHTOBHIX BoJ IO
JIAlHBIM HaOJ0IeH i 32 Y poBHeM Bois B oqHo# ckBaykuue (B. I'. Tkagyx, H. H. Bun-
meman, B. C. Kosauxesckmit, [[. I. AGpamosuu, B. E. Bogorpenmit m np.);

2) meTo ypaBHEHHs CBf3W, paspaboraHHEA aBropom (1967 r.) mas ompe-
JeNeHAs BIEMEHTOB 0ajaHca TPYHTOBHX BOJ IO JAHHHIM HAGTONENNi 3a UX PerKA-
MOM II0 TPYIIe OAMHOIHLIX CKBaKUH;

3) KOMIUIEKCHBI/ METOJ, YIWTHBAWIIME KpoMe KojleGaHHA YPOBHHA B OJMHOT-
MOl CKBa/RAHE BJEMEHTH BOXIOr0 0ajaHca Ha TWOBEPXHOCTH M B 30HE aspamui
(1. B. Boabduyum).

B. T. Tragyr (1949) mis TPYHTOBHX BOJ, OTPAKAIOMUX Ce30HHEIe M3MEHEHNA
B MX PEKMMe, BLIIEJSET MePHO/L MOBLIMEHAS UX YDPOBHS, B KOTODHIC IPOUCXOTAT
OCHOBHOE THUTaHAe CBEPXY. B MepHoAn HOHWKEHWS YPOBHS 3TO HUTAHME CYUTACTCH

HEe3HATATENbHLIM U HE YIUTHBaeTcd. BeauunmHa NHTaHHA CBEPXY ONPENeiAeTCH
YpaBHEHIEM

wht=21 1y, (11.18)
b

rie AH — ofuiag BeIcOTa IObeMa YPOBHS IPYHTOBEIX BOJ, MM; Kyg — Koaduninent
. AH "
9QHeKTHBHOCTH 0CAKOB, PaBHLIT —— (3mech £ — KOJMIECTBO BOAH, IMOCTYIMUBIIGH

B BOJOHOCHHIA TOpHU30HT, MM); I — mepPHOJ DOombeMa YPOBHA T'PYHTOBBIX BOJ, CYT;
y — CPeNHHUH OTTOK TPYHTOBHIX BOJ 3a BEIYETOM NIPHTOKA, MM/CYT.
Kosdpuument sdhdexTHBHOCTH 0CanKOB k.4 1O CYIECTBY ABJIACTCA 0OPaTHOH

. {
BeJININHOU HEIOCTATKA HAaCHIMEHNA HWJIN BOHOOTHAYA IIOYBOIPYHTOB E’ B3ATHIX

B Tpejerax MepeMemeHs YpOBHA TPYUTOBHX BON W MOXNEDPTON RaNMJLIAPHOH
raliMer. B. T. TRagyx BHUMCIACT STOT KOSPPUIMEHT 0 PA3HOCTH MEKAY DOIHOM
BIATOEMEOCTBI0 M BJIAJKHOCTBI MOPOM B IpeleraXx KojdeGaHMd YPOBHS T'PYHTOBHIX
BOj, 9YTO 3HAYHTEIHHO TPEYBEIUTHBACT 3TOT KOBYPUAIENT, & HETOCTATOK HACHIIOHAA
mpeyMenbmaeT. Bymer Goiee IpaBMIBHO, €CIM YIATHIBATL BIArosalac OT MAHH-
MAJBHOTO MOJOKEHHS YPOBHA M0 MAaKCHMAJIBHOI0 HOJOKEHHs BepXa IOIIepTOM
KATWLIAPHOE KafMBl 3a Tepmoj HalLiomeHHIH.

Beanmaina oTTOKA TPYHTOBEIX BOA Yy IO CYIIECTBY IIPeicTaBIsgeT coboil pas-
T0CTH MEKAY OTTOKOM M IMPUATOKOM I'DYHTOBBIX BOX, 9410 coriaacyercd ¢ (I1.3) mpm
g = 0. Ompene:rsercs sTa BeAMINHA O JAHHEIM O 3UMHEM CHKEHUN YPOBHA BOIHI,
KOrJla TOMOJIHeHNS IPYHTOBLIX BOJ W HX DACXOXOBAHHA B 30He adPandl MPaKTH-
gecK¥ He IPOMCXOMUT.

Tar, mpu MOHWKEHWH YDPOBHJ TFPYHTOBEIX BOJ B OCEHHe-3IMHH{ Hepmox Ha

peamauny h (Mm) 3a Bpems At (cyT) BeanmamHa PasHOCTH MeKIY OTTOKOM M IPHTOKOM
BOX COCTaBHUT:

h
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Hax npasmabbo ormewaer B. E. Bomorpeurwit (1973), sumuuii ortox rpynto-
BBIX BOJ HA PA3TPY3Ky B BOMOMCTOYHWKN IPHUHAT TOMIECTBEHHEIM OTTOKY B BecenHe-
JIeTHNH HePHOJ BHICOKOTO WX cTOfHWA. Taxoe jomymieHwe He ABIseTCS ONpaBAaH-
HEIM, 0COGEHHO B paifonax ¢ J0BONBHO HepecedeHHHM peabedoM H HepaBHOMEDHBIM
pacupejesieHneM aTMOC(HEPHHX OcCaflKOB IO IITOMIAJH.

Tax xax AERPWIBTPaNMOHHOE NUTAHMe IPYHTOBHIX BOX B BTOM METO;ne ompeje-
JAGTCA TOJNBKO JIA HepuoRa DOAbeMa UX YPOBHSM, TO OPH MalXbX IAy6MHAX 10 BOIHL
OCTaercs HeONpejeJIeHHON BeJIMYMHA PAcXOf0BaHUA ITHX BOJ Ha Ucuapenme. llo-
3TOMY 3ajada COCTABIEGHHA Oajlanca TPYHTOBHIX BOJ B HeJoM (Hampmmep, 3a ToOf)
0CTaeTcsi HEPEIeHHOM.

AmamornuHas MeTONMKA pacdera BeJWUNHE BeceHHe#l WHOMIBTpAmUU arTMo-
chepHEIx ocankoB mpeamoskeHa H. H. Bmupemanom (1963 r.), nmo woropomy
A, (11.20)
rge Ak — BabmofaemMoe HOBHINEHWEe YDPOBHSI I'PYHTOBHIX BoJ IIOCJe CHEroTagHWSA
3a BpeMs At; Az — BenuduHa, Ha KOTOPYI0 YPOBEHBH I'DYHTOBHX BOJ CHU3HIICA OB
3a BpeMa Al 3a c4er oTTOKa IO BOJOHOCHOMY HJIacry.

Ilpm sToM HocienHAA BeAWUMHA OIPEAELIACTCH N0 PASHOCTH MEK1Y MUHUMAJb-
HEIM OpegBeceHHNM YpPOBHEM W TeM 3KCTPANOJANMOHHBIM YPOBHEM, KOTODHHU yCTa-
HOBWJICHA 6B IPH OPOJOIKEHNH 3MMHETO cliafa KPUBOI €ro 10 MOMenTa BECEHHEro
MaKCHMyMa.

3mech Tak jKe, Kak U B IPEIBIAYINEM METOJe, NONYCKAETCA YCJIOBHOCTH — IO-
CTOSHCTBO BO BPEMEHW WHTEHCWBHOCTH IOA36MHOTO OTTOKA 3a BHIUETOM IPUTOKA
B IEPWOJH mOJbeMa W IPEAMEecTBYIOMETO cIana YPOBHA, a TaKyke He YUUTHBAGTCHA
pacxoj IPYHTOBHIX BOJ Ha HMcHapeHNe B 30HY aspanmd. BocXomAmM@d TOK BIATH
OT YPOBHS LU TAyGWEE 0 BOAB 2—4 M, I KOTOPHX pPEeKOMeHAYeTCs AaHHEI
MEeTO0j], MOKeT OBITH BechMa cymecTBeHHBIM. [l09TOMY pacuernoe BOCIlOJiHeHHe 3ala-
COB TPYHTOBHIX Boj 663 yuera WX MCUAPEHNH JIeTOM W B IPYTWE CE30HHI IO MOKET
GHITh 3HAYATEIBHO B3aBHILIEHHEIM,

B MeronmuecKux yKasaHWAX 110 THAPOrEOJOTHYECKON cheMEe B MacmTabax
1 : 500 000 u 1 : 50 000 (1968 r.) Mbr perOMEHOBAJN IPHUOIHKEHHHT MeTO[ ompe-
JelieHAs MHATAHWA TPYHTOBHIX BOJ, CYIMHOCTL KOTOPOTO GANM3Ka K METORNKE
B.T. Tkauyx w H. H. Buapemana.

Ilia paBHWHHBIX TePPATOPWI ¥ MecT, 3HAYHTENBHO YAAJEHHHX OT HOBEPX-
HOCTHHIX BOJIOTOKOB, BOJOGMOB, ¢ KOTOPHIMP TH/PABINIECKA CBA3aHbi TPYHTOBHIE
BOJIBI, a TaKe NpPW OAWHAKOBHIX YCIOBUAX YBJAKHEHWS Ha IOBEPXHOCTH, OTHOCH-
TeJBHO I'y6oKo 3aseramomue (Goxee D—06 M) TPYHTOBHIE IOTOKH MOKHO paccMaTpil-
BATh KaK HEOTPAHWUYEHHHE B Inane. IIpW OTCyTCTBHM HepereKaHNd 3THX BOJ IO
BePTHKAJM BeJMYMHA OWTAHWA NX cBePXY 3a BpeMs At cOCTaBIT:

wAt=pAH, (11.21)

rie AH — BeJUYWHA HEUIPEPHBHOTO HOAbEMa YPOBHA OT €T0 MHHHMYMA JI0 MarkCh-
MyMa 3a Bpema Af.

Ilng mepecedenIiol MECTHOCTH WJIM IPW HepaBHOMeDPHON IO IIoman¥ HHGHIL-
TPALUY 0CATKOB

w=p

wAt=p (AH—%AHS), (11.22)

rne AH — m3MeHenmWe ypoBHA TPYHTOBHIX BOJ 3a PACYETHHI IIPOME}KYTOK BPEMEHM
At; AH, — n3menenme ypoBHA I'PYHTOBHX BOj[ 3a 3MMHHI OTPE30K BpeMEHM IIDo-
JOMKATEBHOCTRIO Af,.
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[Ipu aTom ponycKaercs, 4TO HMHTEHCHBHOCTH 3MMHEro IO[3eMHOr0 OTTOKAa 3a
BLITETOM IIOI36MHOI0 IPHUTOKA OCTAaeTCA NOCTOSHHON B Teuenune Bcero rofa. IIpume-
nsath (I1.22) M0oKHO KO BCeM HIPOMe;KYTKaM BpemeH:® At ropoBoro IuKIiIA.

Meron ypaBHenuii csgau mamu paspaboran (1967 r.) B cmasum ¢ neobGxomu-
MOCTBIO WCHOIB30BAHMA PA3POSHEHHHIX ONWHOUHEIX HaOIOATeNBHHX HOYHKTOB
(cKBaykMH), IO KOTODHM BexyTcAd HaGMOAEHHS 3a PE;KUMOM I'PYHTOBBIX BOJ.

[Ipn cpaBHHTEIHFHO OHOPOAHON MHEBHON HOBEPXHOCTH, OMAHAKOBHRX YCIOBUAX
VBIaKHEHHWA ee, ONHOPOAHHX YCJOBAAX NOJA36MHOI0 CTOKa (IPMMEPHO ORIHAKO-
BHIX PACCTOSIMAX /[0 APeH MJIM 09aToB MHPUILTPALHM), OTCYTCTBHA IOQUIOpa TPYH-

q

—Q
TOBBEIX BOJ MECTHO€ BOCHOJHEHWE WON3eMHOTO CTOI{a-—O—“)TJ-Ll— GymeT 3aBUCETH IJaB-

HBIM 00P30M OT BeJUTIHHH HUTAHWA LDOTOKA cBepxy. IlpuHuMas meilCTBATEIHHEIM
PaBeHCTBO
( ()1’()2)
Ol ==~ __cp.

cp @A, const, (11.23)

Tie O, — YCPeJHeHHBIH (pernonabHBI) KOIPOUIHEHT HONOJHEHAA INOJ|3eMHOTO
CTOKa, B3ATHH ¢ 00PATHEIM BHAKOM; B UNCINTENE W 3HAMEHATeJe BeJIMIHHEI C HHIeK-
COM «Cp» — BJIEMEHTH 0ajanca, yCpegHeHHBIe 10 pafloHY pPaCHOJOKeHHS T'PYyIOBL
ckBamun, a rakke (I1.3) mpu & = 0, momyuum

WAH =(14-a.,+ ;) wAt, (11.24)

rne AH — u3Menenue ypoBHS IDYHTOBHX BOX U0 CKBaskuHEe 3a Bpems Af; B; —
OTRJIOHeHNEe KO3PPHUMuenHTa ¢, aHAJOTAIHOIO O,, HO B3ATOr0 NJIfA AAHHOE CKBa-
KUHHI, OT YCPeHEHHOTO 3HAUEHNSA G, OcTalbHble 0003HATCHUs IIPerKHIe.

BoaMo:xHBE DOrPeIIHOCTM pacueTa BeJWUNMHE UATaHMA WAf, BOZHHKAIOMINE
UpH HOJNB30BAHNE ONHAM KOIQOUIUEHTOM O, IPA BOLOPA3IENBHOM THIE DeKAMA
IPPYHTOBHX BOJ, He IpeBHmanT 25%.

Jlamee WCHONb3yeM 3MUMPHUYIECKYI0O CBHA3h BeJINYWH M3MEHEHHS YPOBHA I'PYH-
ToBHX BoJ AH 3a ofHO U TO ;Ke BpeMs Af 0 BCeM CKBa;KUHAM FAHHOH I'PYUIH CO

cpeqHeit za At¢ rayoumoil mo Boasl z. Haupmmep, upd Haauunm yrasaHHOIl CBA3H,
ONIUACHIBAEMON YpaBHeHHEM

AH = azb, (11.25)
rae a, b — wapamerpn csasu AH c¢ z, Bmecro (I1.24) mpm B; = 0, moxyanm
P
w At = Tra 20, (I1.26)

rie 0003HAUEHW IIpe;KHME.

3HaueHHA @ N b HAXOAMM CITOCOGOM IIANMEHBIINX KBAZPATOB, KOTOPHI I pHMe-

nsgem k Bepaskenmio (I1.25). Beanmannm AH v z mpunHuMaeM 00 JFaHHHM QarTHge-
CHKUX HalII0meHNHA.

OxoHgaTeNbHO BeJMYMHA UUTAHAS MOKET OBITH npencraBjeHa B BHIC

w At =pZ'C, (1127)
roe
Pty = A= (1.29)
= b, (11.29)
o = ca (z.z—zl)—~(AH1~AH2) Zg{;l : (II.SO)

(AHy—AH;) 285
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tne AH,, AH, = mauvenbmye 3Ha9CHAA M3MEHEHHS YDPOBHS B PasHHX CKBaKMHAX
3a OfHO W TO ke Bpema Af, Opuxopsamuecs Ha HUCXOAAIMYIO BETBh KPUBOH CBA3W
AH ¢ z, toe sTa KpuwBas IpMOMIKaeTca K OpAMOi; 2;, 2, — COOTBETCTBYIIHE

TIYGUHBL KO BOJHI; 2, =—z—1—;5—z—3-

Taxmm obpasoM onpemendioTcs HapaMeTpsl ¢, a, b, &, ¢ DOMOILBI0 KOTOPHIX
ONMCHBAIOTCA CBA3SW BEAWIUHB IUTAHWA ¢ rayomHo#l mo Bogwl tuma (I11.27); masee
¢ yuerom (I1.3) maxopmum

.

D N o At =1 (2), (I1.31)

rie o0os3HaueHWs Ipe;KHUe.

PaccmoTpeHHHBIT MOTOR [Jif YKA3AHHKX YCAOBMII HO3BOJAET COCTABUTH OataHC
TPYHTOBHIX BOJ IO Ce30HaM M 3a TOJi0BOH IepHOJ,.

MeTogel MaTeMaTHIECKOT O MOZEJHpPOBAaHNSHA OasupywoTes
HAa aHaJOTUM Psja OPUPOAHEX HPONECCOB, NPOABIAIEHCA B OTHOMEHAW (H3M-
YeCKUX 3aKOHOB, ONMCHBAOMAX AA(depeEnaibHHX YpaBHeHUil, 1 Ha BO3MOMHOCTI
BOCHPOM3BECTH UNCICHHHE PEINeHNA STUX YpaBHEEMHA Ha Mopeisx. B rmpgporeoso-
TUX HCIOJL3YIOTCA MaTeMAaTHIECKME AHAJOTMHM MEKAY (HIBTpanWedl IOH3eMHOM
BOZBI M ABUKEHMEM BOJH B CHCTEMaX COOOIMAIOIMMXCH COCYOB, COEIAHEHHBIX I'HApa-
BINYCCKUME COOPOTHBJIEHUAME (ruapaBandeckue unterparops B. C. JIyrpanosa),
MeRAY TOit sxe QUIBTpaneii BOA N ABUIKEHNEM DIEKTPHIECKOT0 TOKA B CILIONIHBIX
BIEKTPOUPOBONHKIX cpenax (merTom JI'JIA), a rTak:Ke B CeTOYHBIX MOAEIAX, COCTAB-
JEeHHHIX M3 CHCTeMH 3JIeKTPHYEeCKMX CONPOTHMBJICHUN (3JIEKTPOMHTErpPaTOPH THIa
YCM-1, MCM-1, 311-12, BYCE = gp.). Ha TakuX aHamoroBEIX yCTpOMCTBax pe-
MaloTCA 3afad¥ YCTAHOBUBMIEHCH W HEYCTaHOBUBIIEHCH (IIBTpaTiNM.

Paspurme W npuMeHeHHEe METOJOB MaTeMAaTMIECKOTO MOJEIMPOBAHUA B THAPO-
re0JIOTMA CBA3aHO ¢ paGoramu KaK pycckmx ucciaepmonaredseir (H. H. Hapmobckuii,
B. . Apasun, H. U. [Ipywunux, I1. ©. Ouipsaaros, B. M. Mlecraxos, 1. E. Hep-
HoB, B. JI. Ba6ywrun, J1. K. I'asuu, [JI. U. Ilepecynsro m ap.), Tax u 3apyoGex-
uprx (I, JImomaw, [0. Tom, Y. HKapmmioc m np.).

K MerojaM 3xCHepUMEHTATBHOTO OINpPEeJeHHsS OTHOTO U3 TIABHEIX 3JeMeHTOB
Ganamca MOA36MHEIX BOJ — WX CTOKA B PEKH — OTHOCHTCH METOL e HeTH g e -
CKOTO pacUYiieHeH s THApPorpada pex.

JdroT Meroy Buepsre Obim npuMereH B 1887—1888 rr. mmxenepamu B. I'. ly-
xoeiM, E. K. Kuope u K. 3. JlemGre npm MBHCKaHUAX W IOCTpoiike OEPBOTO
MocroBcxoro Topojckoro Bogonposoaa B Murumax. B mocaepylomem sror meron
MUPOKO NpPUMEHAJNCHA B COBeTCKoil M 3apyGesHoli mpaxruke (L. B. Ilonskos,
B. 3. 3aiikos, B. 1. Kynenun, ®. A. Maxkaperxo, I'. Il. Kanunun u ap. B GCCP;
9. Tampona, N. K. Xoyn, O. E. Meiianep, JI. K. llepmarn u pp. 8 CIIA).

CyIDHOCTH 3TOTO MeTO/ia OCHOBEIBAGTCHA HA HPENNIOJOKeHEN, 9T0 BHKJIMHUBaHNe
NOf3eMHEIX BOJ B PeKM pPAaBHO HX MOA36MHOMY CTOKY B JaHHOM Oacceiime. JToT
CTOK JIETKO OLIPENIeJUTH HA 3aMBIKAIOMEM THIPOMETPUYECKOM CTBOPE PEKU B HEPHOAK
OTCYTCTBUSA BHEOARCHHA aTMOCOEPHHX OCAKKOB WM INUTAHUA PeK M3 BOXOXPaHWINI
" osep (T.e. B JETHOK WA 3AMHIO MeyKEHB).

dror Meron B 40-x romax OB PasBUT B KOMIJNEKCHHII I'MAPOTeOJIOTO-THAPO-
aormyecknii B. M. Kynemusmm (1946, 1949, 1960 rr. w pmp.), a B pmambHciimem
B. . KypenuauMm, O. B. ITonmossm, M. C. 3exuepoM, B. A. Beepomoxeknm u ap.
yCIEeNmHO IPAMEHEH JTd KaPTHPOBAHWA PerMOoHAJBHOI0 HOL3eMHOTO CTOKa. I'enern-
YecKoe PacyJeHeHWe PeTHOro CTOKA Ha ero COoCTaBJSAIONNe — CKIOHOBHI (IOBCpPX-
HOCTHEI), TPYHTOBBI}, apTe3UAHCKEN — IPOMBBOJUTCH C YIETOM YCIOBHH (opmu-
POBAHNSA PEYHOTO CTOKA BO BCeM GaccefiHe PexH, B YACTHOCTH THEAPOreod0rMIecKoro
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cTpoeHUs OacceiiHa, cXxeM APeHUPOBAHUA BOJOHOCHHIX MOPU30HTOB, a TAaK/Ke JaHHHX
0 peskAMe MOA3eMHEIX BOj B HpuGpe;kHOM 30He.

Jlust paBHUHHEX 0acceifHOB, B KOTOPHIX pa3BuWTa pPeUHAs CeTh, MAHHKIA MOTOR
naeT Hafe/KHHE IMOKa3aTeJd MOA3eMHOr0 CTOKA B BHAE YCPOAHEHHEIX IO ILIOINATHA
HOPM, a CJIeJI0BATeJbHO, W BEJIWIAH HATaHHAA IPYHTOBHX Boj. Ilosromy om obecme-
qIBaeT KapTHpOBaHHEe B MeJKOM Macmrabe pecypcoB IOA3eMHHIX BOA.

ToT ;xe MeTop ABJIAETCA OCHOBHLIM M B I'OPHRIX paiioHax, I'ie KPoMe HOr'0 Tpe-
fyeTca elme aHaJu3 PeKAMa POTHAKOBOTO CTOKA C [EJbI0 OUGHKA DONH OTAEJBHEX
KOMILIEKCOB BOJOHOCHHIX MOPOX B (GOoPMHAPOBAHWHA OOIMETO MOA3eMHOr0 CTOKA,
A TaKKKe IJA JeTalin3arnvu rugporpada mociegHero B TeUeHMe roja.

C menbo pacwieHeHus rugporpada pexu, OATAOMelcs M3 BOROHOCHHX TOPH-
30HTOB, PHpPAaBIWYGCKE He CBA3AHHEX ¢ peroit, mpumenswor Meron @. A. Maka-
perko (1948 r.). IlocienHuM ION3eMHLIE CTOK 3a roj oIpefesifeTcd CYMMOH mpous-
BCIEHAA MeKeHHOTO pacxofa pexu (NPUHAMAEMOro 3a MOpPY IMTOA3eMHOTO MUTAHUA
pexu) Ha KosppurueHT (HampuMep, eKeMecHUHH), XapaKTePU3YOUUA perKuM
IPYHTOBOI'0 CTOKa B PEKH B TOUEHHO rofa. ITOT KodQPUINeHT JTUHAMUISCKOTO CTOKA
BHIPAsKaETCH OTHONIEHHOM CPeTHEeMOCSITHOI0 PACXOa ONOPHEIX POSHUKOB K CpefHe-
MECSTHOMY PacXOmy WX B MeeHb. Jlig pacuera He0OXONWMO 3HATH JHUIIL MEKEH-
Hbe PacXOoMl PEKX M PesKAM POAHMKOB B TedeHHe roxa. ¥ KasaHHHN KodddumueHTt
IJiA BPEMEHU MEsKOHHOrO CTOKA paBeH elnHHUIE.

HecoMHeHHO, 4TO METOE M3YIOHUNA OalaHCa MOIN36MHEIX BOJ B TOPHBIX DETHEIX
DHacceitHax TpeGyiOT CBoero pajdbHelmero pasBuThAA. He HMCKIOYOHH BO3MOKHOCTH
1l PAT{EOHATBHOCTH NPAMEHEHNASA aHATATHISCKAX PeIeHNH 32129 HOYCTAaHOBUBIIET 0CS
BHKEHAS TOA3EMHEIX BOJ, MOJyYeHHHX Byccuueckom m Mai#is nis ymopAmodeH-
iloro peskuma puabrpanun. Ilog mocaegHMM MOHMMAETCS TAKOW BHJ HEYCTaHOBHB-
[erocs JABUKEHNSA MOJ36MHLIX BOJI, IIPA KOTOPOM OHH He MOJIYIAI0T IUTAHUA CBEPXY
Il CHE3Y, HEe PACXOAYIOTCSA Ha MCHapeHHe B 30HY aspanui, a AeOUT M ypoBHA HUX
‘U3MEHSIOTCS BCJENCTBHE OTHOTO ION36MHOTO OTTOKA K JPeHaM.

Yro KacaeTcs DPUMEHEHHS METOAa TeHETHUIECKOIO PacwieHeHWs rupporpados
PeK K KaPTUPOBAHMIO MOA3eMHOT0 cToKa B KpymHom MacmTaGe (1 : 25 000 m xpymmee);
70 HeoOXOMUMO YUATHIBATH CJHENYIOIAe OIDAHUTICHMNS: ,

1. Tpynrosnie Boms HEray6oKOro 3ajeranus B GacceilHe MpU MWPUOIAKEHEN
1k TOBEPXHOCTH 30MJIM YCHIEHHO PACXOAYIOTCA Ha cyMMmapHoe uncmapenune. I[losromy
B peKu ¢ GacceifHa IOCTymaeT JWMIIG 9aCTh MATAHAA BTHX BOJ 3a cUeT MHPUIABTpaA-
UM aTMOCHEPHBIX 0CAKOB, KOTOPHE DPOCAUMBAIOTCA HA ME;KAYPEYHEIX IPOCTPaH-
cTBax ¢ TAYOMHON 70 Bogn OpuMepHo Godee 2—3 M. B pesyabprare sTOro reHeTH-
gecroe pacyiieHeHWe PEUHOr'0 CTOKA MO03BOJIACT OMEHATH JUIIh YCPEJHEHHYIO BeJH-
9AHY [peHaKHOTO CTOKA, a HEe BCe MMTAHWE MO3eMHBIX BOX, KOTOPOE CBOHCTBOHHO
TAaHHOMY BONOCOODY.

2. Ha neGoabmmx Bofoc60PHEIX GacceiiHaxX, 0COGPHHO B BEPXHHX JacTAX DPeU-
HEIX OJIMH, Te YCHJIeHHO QOPMHEPYETCS IMOA3eMHEIR CTOK, pedHol cTok ofpasyercs
IPOHMYIIECTBEHHO 32 CIT CKIOHOBOI'O CTOKA; OTCYTCTBHUO POYHOr0 CTOKA B 3aCym-
auBOe BpeMs rofa o0bsiCHSETCA MHTEHCUBHEIM TOTDY/KEHEeM MOJ3eMHOT0 CTOKA.
TToaToMy mAHHEIA METOJ ONPHKA IOJ36MHOT0 CTOKa 37eCh HONPHMEHHM.

3. B 3aBmcuMMoCTH OT YCJOBUI B3aMMOCBA3H DTAIKHO PaCIOJOEHHEIX BOJO-
HOCHHX TOPHU30HTOB, 0CO0EHHO TPH HAJIMUAM THPOTeONOTAIECKAX (OKOHY, TaCTH
CIIy9AT TIe peTeKaHns MO[36MHBIX BOJ M3 OHEX BOMOHOCHHIX TOPU30HTOB B JAPYTHe.
[Ipu nocTymIenAn BOJ 13 BEPXHAX BOJOHOCHHX I'OPU3OHTOB B HIKOPACHONOKEHALIS,
KOTOPHIe TPeHADPYIOTCA COCeNHAME GoJee TIYGOKAMA PeUHKIMH JoJMHAME (¢ Golee
HU3KAM 6asmcoM 9pO3MH), YacTh MOA3EMHOI0 CTOKA HOPBEIX [OPH30HTOB BOOGIIE He
IpeHupyercA MECTHOH pedHo# CeThio.
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Hecmorps Ha »TH orpanuuenns, Meropn reHeTHYECKOro PACUICHENMS THJPO-
rpafa PeK, 0CoOEHHO B COUETAHHMN €ro c o6qu BOIHOOANAHCOBBIM METOHOM, 3aCay-
JKMBaET IIAPOKOT0 NpPHUMeHEeHHS.

Boapmue HccliefoBaliud NHQUABTPALUN KaK MCTOYHHWKA BOCIOJHEHHUS IPYHTO-
BHIX BOJ 3a cder armocdheprux ocagroB uposomsarcs B CIITA, @pannun, Berrpnu
I ApYTHX 3apyGe:kunX crpanax. Cpennm pador 3apy6esRBBIX aBTOPOB B HTOM HAIPaB-
JCHUYM MOKHO OTMETHUTHL WceaemoBarus M. Komba, A. 3. 3ougepperepa, I1. E. Kiwo-
Hella, T. B. Po6urcona, T. X. Kwunra, B. H. Yaiita, I'. E. Il. Cmuca,
H. 0. Knaapra, B. Byugra @ pgp.

Crxegyer o6paTuThH BHEMAHUE Ha IIPUMEHEHHE aMEPUKAHCKAMH YUeHBIMU METO-
IMKHA OOpefeNeHns MOUOJHEHAA IPYHTOBHX BOJ IO BeJINUMHE PacXOj0oBaHUA WX Iia
mcnapenne v tpamcompanwio pacrenmamu (H. O. Kaapx, 1. X. Jlu, O. E. Meiin-
nep, 1942 r. w gp.). UcoonpaoBatne JaHHEX 0 KoXeOGaHWN YPOBHA TPYHTOBBIX BOX
g ONpCAENeHWH BEAWUMHH NUTAHWA MOKHO Haittu B paborax I'. E. D Cmnca,
H. O. Kaapra, A.Jl. Enuca n 1. X. Jlun.

ITpu BogHOGaMaHCOBHX pacuerTaX IMHPOKO MCIOJB3YIOTCS SMUHDHICCKHC 3aBH-
CUMOCTH MEIY BIeMEeHTaMHi BoAHOro 0ajaHca M METEOPOJIOTHIeCKUMIT daKTopaMy
(Maitep, Bumxiaoy, Mapeun n mp.), a TaKyKe MeTOXH TEILIOBOro Oajanca U TypOy-
JeHTHO mudys3unm BonAHOro mapa A KOJIMISCTBEHHON ONEHKH lcHapeHNs W KOH-
nencanuu (Teitmop, Imedpuc, [Lxmbaar m mp.). Paborer mo TenioBomy OGasaricy
7 TypOyJdienTHol quddy3uu BOAAHOTO Hapa MOALYIHIN 3HATNTEIbHOEe Pa3BATHE CPOIT
coBeTcKnx mcciaexosateneir (M. M. Bymmro, A. P. Koucraurmuos, A. A. CkBop-
moB U 7Ap.).

Ilia HemocpemcTBEHHOTO ONPefeNeHds CYMMapHOTO WCIapeBHs ¢ 3epKaja
TPYHTOBHX BOK, MX NWTAaHHA cBEPXY ¢ AaBHMX mop (Goxee 200 ser masam) Hagamiu
npuMeHaTbea JAusumerpr. Cpenu 3apyGeskHEIX paboT B 3TOM HaUPaBJIEHIH MOWIIO
ykaszarh Ha uccaegosanns C. Baxa, JI. G. JI. Jlama, M. Cannepcona u nap.

B paapmeiimmem MBI IoApPOOHO paccMOTPHM pa3padoTaHHBIE HaMM MeTORb M3y-
genug GajaHca TPYHTOBHIX BOJ Ha OCHOBE THAPOAMHAMMYECKOTrs aHaiausa MX pe-
IKHMMa, 2 TaK/Ke MeToN M3y4eHusa GajaHca BJIArd B 30He appanuu. Cpemgn sKcuepir-
MEHTAIBHBIX METO[OB aBTOP PAasBHI TAKKe IW3UMETPHUECKHil Meroln, KOTODHIT
MOSKHO HCHOJB30BATH IJIA KOHTPOJA PACIETHHX METOIO0B, NOCKOJBKY OH MO03BOJAET
ONIBITHBIM IyTeM GoJiee 7eTalbHOo M3YIATH MEHETHHECKYe CBsI3M JIEMEHTOB Oajanca
¢ THUAPOMETEOPONOrNIECKAMA (paKTOPaMHu.



T'JTABA TPETBA

TPESOBAHNS, IPETBABIAEMBIE K ITONTOTOBUTEJILHBIM
PABOTAM JUJISl TIOCTAHOBKU HCCAEXOBAHHII BAJXAHCA
TPYHTOBBLIX BOJT

N3YYEHMUE NMPUPOJIHBIX YCJIOBHII PAOHA NCCAETTOBAHNI

llocTanoBry iccaenoBayuil Ganaica TPYHTOBHIX BOJX MBI PacCMaTPUBAEM B ABYX
ACIIEKTAX: ‘

1) W3ydeHUe PEerHOHANBUEIX 3aKOHOMepHocTell (OPMHDOBAHHUS €CTECTBEHHOIO
1M BapymieniHoro Gaianca M pe;KEMa BOJ B ONOPHBIX IYHKTAX KPYIHBIX PErHOHOB;

2) maywenwe GajiaHca IPYHTOBHIX BOJX B JIOKAJbHKLIX YCIOBHAX B CBA3H C BKC-
mayaranueil BOX M MelIuopai(neil 3eMedp (OpoIIeHNeM, OCYIIEHMEM) Ha KOHKPETHHIX
VUACTKaX st 000CIIOBaHUS IIPOSKTOB OTAGIBABIX BONOXO3ANCTBEHHEIX MepPOIPHS-
THI M CTPOUTENBCTBA ([PeTasRHBIX COOPY;KEHMI, PeKEMA BOJIONONH30BANA N T, II.).

Ofa IaUpaBJeHHA MCCHCJOBAHMI BaskHBI g 0GOCHOBAHMA KOMIJIEKCHOTO
MCIOJMB30BANIA BOANBIX PECYPCOB, HPOEKTOB OPOMIEHHWA H OCYHIEHHd OGOXbIINX
TepPUTOPUH.

Jlo mocTailoBKI HMCCIeJOBAHMH B TaKOM ILTaHe HeoOXOMMO M3YIHTH TPHPOX-
HplC YCHOBUA TEPPUTOPUA, B HACTHOCTH:

1) ycTaHOBWTh WPHHAIERHOCTD [aHAOU TCPPUTOPUH K TOMY HIM HHOMY
DIl POreoornIecKOMY paliony, XapaKTepU3YIOMEMYCA OfHHM WIH HECKOILKAMHE
BeIYMPMYA TporeccamMu, — UHOUIbTpanmuel DOBePXHOCTBHX BOL ¢ 0o0pa3oBaHmeM
T03CMIIOI'0 CTOKA, TPAH3UTOM BTOTO CTOKA, PACCEMBAHNEM ero IyTeM McIapeHnd,
BHKIANHBAHUA Ha MOBEPXHOCTh MJIH HepeTeKaHWs B IIyGOKMe cJIOM LOpOX ¥ T. I.;

2) oxapakTepH30BaTh KJUMAT, pelabed, THAPONOrHI, TeOJIOr0-JINTOJIOIHTe-
CROC CTPOPIHe TEePPATOPHUH, BRIYAA 30HY adPallfi, UX BOLOHOCHOCTH, BOJOYIOD-
Wpe CIOW IOPOJ:

3) omennts B3aUMOCBA3b NOA3EMHKIX BOJ Pa3IHUHEIX BOJOIOCHEIX IOPM30HTOR,
4 TaKyKe CBH3b HX C peKaMu, 03epaMm, KallaJami;

4) omeHwnTs o0Mmue yCIOBUA OTTOKA TPYNTOBHIX BOMX W 0COGEHHOCTH eT0 pacipe-
JHCNCRAA Ha pas3idwibX YuacTKaX BHOPAHHON TEPPUTOPHW;

5) BBIACHUTDL YCJIOBHA MOBEPXHOCTHOTO CTOKA W CBHA3H €T0 C ION3eMHBIM CTO-
KOM U T. W,

OcnoBo#t AlA TaKo#l XapaKTePHCTHKHU IPHPOTHLIX YCIOBUH ABIAAITCA Mare-
PHAIL KOMIUIEKCHBIX TeQJIOrHYeCKUX W THIPOTeOJOTHUeCKNX CHOMOK, Pe3yIBTATH
GypoBEIX M pa3BeJOUHHX (BKIioyasd reodmsmueckme) paGoT Ha BOMY.

Tlpn ciaBoit M3yYeHHOCTH DPalOHOB BOJAHOOATAHCOBHX MCCIEOBAHME HpPOBO-
JATCA KOMIJEeKCUBIE TeoJOro-IIporeoornaeckye cheMKA. J{iIs noctaHoBKY paboT
B mepsoM (PeTHOHAIBHOM) acIeKTe Takme CheMKH HeobXommmer B MacmTabax
1 : 200000 1 1 : 100 000. g paBoT Bo BTOPOM acleKTe. — B JIOKANBHBIX YCAOBHAAX
(IpM AeTaNBHEIX HCCIE[OBAHUAX) HEOOXOXHMBI THAPOTeOJOIMdgecKne CheMKH oT-
JOJIBHHX 3eMeJIbHBIX MaccwBoB B Macmrabax 1 : 25000 m 1 : 10 000.

B paiione BoXHOGaTaHCOBHX WMCCIeJOBAHMI pasMemaeTcst ceTh HaGIIONaTelb-
HHX TyHKTOB. OUBITHBIE GajNancoOBHe YYaCTKM NIPH BOAHOOATAHCOBEIX WCCIET0Ba-
HUAX KaK B, PerMOHAILHOM, TaK M B AETANBHOM ILIaHAaX OOBTHO MMEIT MJIOmanb
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B HECKOJIBKO NecATKOB (coTeH) ra. Jliusa HUX HeoO0XOOUMO MMeTh [AeTaJjbilkle I'HJpO-
TeoJoTHUeCKHe IPOQMIN U KapTH, 0TOOPayKaIOmye I'e0J0T0-IMTOAOTHYECKOe CTPOe-
HWe TepBOr0 OT HOBEPXHOCTH BOJOHOCHOTO ropmsonta. Ilpm momumx (Gomee H0—
100 M) Tonmax BOMOHOCHBIX HOPOJ MCIOJIB3YIOTCS THAPOTeONOrNUecKIle paspesbl IO
TAY0OKHAM CTPYKTYPHHM CKBayKUHAM.

Teomopdonorngeckas m rupgporeosorudeckas ONEHKHM TepPpPUTOPHI HeoGXo-
JUMB Ui 00mMero THAPOTe0NOruuecKoro palfoHMpoBaHHWs, KOTOpOe 3areM Oyner
JeTAJIN3UPOBAHO IO NAHHHIM O CTPYKTYype BOAHOTO OanaHCa U 3HAUeHHAM BeJHUNH
€ro NPUXOAHHX ¥ PAacXOmHEIX DJIeMeHTOB.

Hanpumep, Opu oTHeCEHUN NaHHON TePPHUTOPHH K 06JaCTN HARJIOHHBIX PaBHUH
IOATOPHOr0 muieda, CI0MeHHOTO XOPOIIO0 BOXONPOHMI{AeMEIMH IIPOJIOBHAAJIBHBMHI
OTJIOKeHMAMY, Bellymee 3HayeHuWe B OaliaHce IMOA3eMHEIX BOJ OymeT HpMHAJICKATH
mox3eMHOMY CTORY. Heiaum u3yuaempifi 3eMeJBHHEH MacCHB pasMemjaercs Ha
meprepnun pacHoiOKeHHOR HM3Ke IPOJIIOBUANBHON CJIa00HAKIOHHOH pAaBHUHH ¢ He-
TJIYOOKMM 3ajieraHWeM IPYHTOBHX BOJ[, XapaKTepu3ylomeiica 3aMeiJieHNeM MMOA3eM-
HOTO CTOKa B CBABM CO CJIa0oil IPOHMIAeMOCThI0 MOKPOBHEIX OTJOMKeHMIl, TO IiaB-
HyI0 pOJb B BOgHOM GajiaHCe 3TMX TOJIN HOPOX OyaeT MIpaTh mcmapeHme. Ilocaen-
Hee B HeHAPYIIEHHBIX YCHOBUAX OGHYII0 KOMIEHCHPYET HPHUTOK IOA3eMHHX BOL.
ITOT IPUTOK B HOBEePXHOCTHEIX OTJOKeHUAX HANpaBJieH BePTUKAJBHO BBepX H3
HOACTHIAOMNX OoJiee NPOHMIAEMEIX IOPOM, HACHIEHHEX HANOPHON Bojoii.

3eMellbHEIE MacCCHUBBI, B KOTODHX IpeACTONT M3yueHMe OajiaHca BOJ, MOryT
pacmoiaraThCa ¥ B JPeHMPOBAHHEIX 00JIaCTAX C XOPOMIO PasBUTOI 3PO3MOHHOM
CeThI0. B 3THX YCHOBHAX MCHapeHMe YCTyHaeT MECTO MOA3eMHOMY OTTOKY, KOTOPHil
dopMuUpYyeTCH 3a CYeT MHEOUIBTPAIUM OCAAKOB, IHOJUBHEIX ¥ MOBEPXHOCTHHX BOJ.

Y4uacTKM paBHMHHOK HepaCWIeHeHHOR MECTHOCTH ¢ MaKpO- M MHUKPOHNOHH:ke-
HEAMHE OTJNYATCH OTCYTCTBMEM HOBEPXHOCTHOTO CTOKA M 3aMejyIcHHEM Ioj3eM-
HOTO CTOKa. YacTo B eCTeCTBEHHBIX YCHAOBUAX TaKNe YUACTKHA MEPHOANTECKHU YBJIAM-
HAOTCH TOBEePXHOCTHHIMHM BOJaMH. 3pech NcHapeHHe sBJIAETCA ejUHCTBEHHBIM
PACXOmHEIM 3JeMeHTOM BojHOro OaliaHCa.

Boapmioe 3HaueHdne B yCTaHOBIGHNM CTPYKTYPH OajlaHca IPYHTOBEX BOJ HMCET
onpefielleHNe THAPABJINYECKOIl CBA3KM Me:kAy OTAeJbHEIMA BOJOHOCHHMH TOPHU30H-
TaMH. JTa CBA3b 3aBHCHT OT BOJONPOHUIaeMOCTH DPa3jefsiloMMX CJI0eB M COOTHO-
IeHMA HallOPOB BOJEI IO BepPTHKAJI¥W HeORHOPOAHON Tosmu mopoj. Iloaromy Kpowe
BOOHOCHHIX HOPOJ I'PYHTOBOr0 MOTOKA MOJGKHE OHITH TINATEJIBHO ONEHEHH BOLO-
OPOHUIAEMOCTH, MOIMHOCTH MOACTMIANIINX CIa00IPOHANAeMEX HOPOJA PasfedbHHX
clI0eB, a TaKsKe CTaTHUecKNe HAOPHI BOAH B KaykAOM BOAOHOCHOM ropusonte. Cpean
PasHOTO COUYSTAHNA HEONHOPONHBIX OTJOMEHUN MOrYT OBITH BHIeJeHH TOIIHA ABYX-
CIHOMHOTO M MHOTOCHOWHOTO CTpOeHUS.

Takke BaykHa XapaKTepHCTHKA BOJONPOHMIaeMOCTH Iopoy B Tane. Ilocaen-
HAA YCTAaHABNUBAGTCH N0 MAHHHM Ie€0JIOro-JUTOJOIMYEeCKHX KapT 1 ONBITHBEIX
pabor mo ompefiefieHNI0 PUIBTPANMOHHEX CBOACTB BOLOHOCHHIX HOPOL.

HJnsa orpaykenus GopMel DOBePXHOCTHM I'PYHTOBHIX BOJ[ COCTABASIOTCA KapThl
THAPOM3OTUIIC, IO3BOJIAIIINEG BHISJUTHh YIACTKU MOTOKA € OAHOMEPHEIM ¥ IBYX-
MepHHM B IjIaHe ABW:KeHWeM BOX. IIpu HajNuny mepeTeKaHUs IPYHTOBHX BOJ B MOA-
CTHIaIOmMue BOJOHOCHEe IJIACTH (KOrjpa HAmOPH BOX B IOCHENHNX HMKEe Hamopa
TPPYHTOBHIX BOJ) MJNM OPY HAJMINY BOCXOAAMET0 HDOANMTHBAHNS I'DYHTOBBIX BOJ
HaOOpHHEME (Op® 0OpaTHOM COOTHOMEHMH HAUOPOB BOj) COCTABJAAITCA KapTH
NHe30M30TrMIC HAOPHOTO BOXOHOCHOTO TODPH30HTA.

Jaduee oMo KIMMATy W THAPOJOTMHN MNOKHE COAEPsKaTh CpPeliHecyTOUHHE,
cpefHeMecHAYHbIe M CPeTHUe MHOTOJETHNE BEJWUNHE! OCHOBHEIX MeTEOPONOTMIeCKIX
dJIEMeHTOB: 0CAKOB, TeMIePaTYpPH BO3AYXa, 6r0 BIaKHOCTH, AeUIUTA BJIAKHOCTH
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MCUapeHMd ¢ HOYBH, MCHAPAEMOCTH, aTMOCPEPHOrO MaBJEHMsA, a TaKKe THIPO-
JormuecKme INOKa3aTeNW: PacXofsl PeK, KaHaJoB, TOPHSOHTOB BOJ B HHX
H T. I

Pexru, kpynnse KaHadel ¥ BOMOXPAHMIHIIA 9aCTO ABJIAIOTCA THNPaBINTECKAME
PPaHANAMH CBH3aHHHX ¢ HUMH I'DYHTOBHIX H HAUOPHEX IOTOKOB UOA3EMHHX BOJ,
1003TOMy 00s3aTebHE KapTHPOBAHHE HX MECTOIOJOKeHHMS, XapPaKTePHUCTHKA I'pa-
HUIHHX YCJAOBUI U oHpelelNeHne COUPOTHBJIEHHS [HA BOJOTOKOB ¥ BOJOEMOB.

Or 3Han®s TaKUX yCIOBWIl 3aBUCHT UPUHATHE TOM MM MHOH pacueTHOH CXeMH
911 TEAPOAMHAMAYECKOT0 pacdera UWTAHUA BOJ B CXeMEl MaTeMaTHYeCKOr0 MOJeJIu-
poBaHUA GUIBTPAIMU BOAE Ha MN3YYaeMOW TEePpPUTOPHH.

TpanvgasM yciroBueM mepBOro Poja ABIAETCHA 3aK0H M3MEHEHWH Halopa BOJE
BO BpeMEHNW Ha I'paHwIe HoToKa (ype3 BOfib B peKe, KaHazie u T. O.). 'panugansimM
VCJIOBHEM BTOPOTO POJia CAYHKAT 3aKOH H3MeHeHU A pacXofia HOTOKa BOJEI BO BpeMeHH
Ha rpaxumne. I105TOMY Ha COOTBETCTBYIOIIHNX peKax, KaHAlaX U BONOXPAHHIBIIAX
JOMIKHH 6HITH 060PYHOBAHE DYHKTH HaGXIOJeHHH 3a PeKEMOM BOHXOTOKOB U BOJO-
eMoB. Bmecre ¢ teM npeiBapuWTelibHbie NaHHHE 06 3THX YCIOBHAX IIPEJCTABIAIT
HHTEpeC ANA OPraHM3ANMH W IPABUIBHOTO HAIlpaBIEHMS BOXHOGANAHCOBEIX HCCIe-
JNOBaHMIA.

Ilpn comocraBiennE HamOPOB BOX U3 Pa3HHX BOJOHOCHHIX TOPH30HTOB B CAY-
9afAX BCTPEYM MUHEPaJM30BAaHHHIX Boji (¢ IIOTHHM octaTkoM Goxee 50 r/m;)-
HeOGXORMMO BHIIMCIATH TaK Ha3sBaeMble upueepenBele naBiaenud (A. J1. Canun-
Beraypun, 1951 r.). Or cooTHOmeHMiT 3THX naBieHui N0 BepTHKAXW B3aBUCAT Ha-
OpaBileHHe U CKOPOCTh (GUIbTPANUH,

X apaKkTepUCTHKA YCIOBHHA OTTOKa I'PYHTOBBIX BOJ W €To M3MeHEHH: HPH 0po-
IMeHWHE WIH OCYIICHHM flaeTcd Ha OCHOBe IOCHENYIOIEro HM3ydeHHs OanaHca BOA.
Opmmaxo pmaske o6mas XapaKTepHCTHKa paifona MCCeOBaHEN [OJKHA OTPAKATh
Xxotsi 651 B ImepBOM IPHUGHVKEHHWH IpefiBAapPHTeSbHOE pelleHHe BOIPOCA O BO3MOJK-
HOCTH OTTOKa BoOj. Takas OmeHKa BO3MOKHa HO JaHHHM HadaJbHOI'0 paclpepelie-
HEA HalOPOB BOAH (HOJYYeHHOM OpH c'heMKE), a Takike (QUIBTPANMOHHBIX CBOM-
CcTBaX TOPHHX IIOPOJ, PacUpPOCTPAHEHHHX B paiioHe.

Ilpe BOSBUKHEOBEHNH HONTOpa BON B APEHAPYOIIAX peKaX CHEAYeT OKUIATH-
YMeHbIIeHUA HO3eMHOT'0 OTTOKA K 3TuM peKkam. CHIxeHHe ION3eMHOT0 CTOKA JeIKO
3aMETHTH U B CIydIae 06pa30BaHUsA NOBEPXHOCTHHX BOJI0EMOB B HU)KHell 9acTH IPYH-
TOBOTO HOTOKAa. IlpHMepoM MOryT CIyXHTh BOLOeMH, BO3HHKajoIlde B XBOCTOBOH
9acTi HPPHTAHOHHHX CHCTEM OT HAKONJEeHUT COPOCHHX HONUBHBIX BOM.

Ilpm Bamumumn ocTATOYHO Pa3sBUTOH 9PO3MOHHON CeTH ¢ GOJNBMUMHE yKIOHAMHE
penpeda BO3MOKHOE NOBHIMEHHE 3epKajia I'PYHTOBHX BOJ, BH3BaHHOE yBeIWdeHHAEM
MEQUIBTPANUN OPOCHTEJBHEX BOJ, MOKET COINPOBOKHAATBCA AajKe yBeJudeHHEM
HO/36MHOT'0 OTTOKA TPYHTOBHX BOJ K ©CTeCTBeHHEIM JApeHaM.

Hdus cymperns o6 N3MeHeHMH YCIOBUH OTTOKA HOA36MHEIX BOJ OPU OpOMEHHN
H OCyImeHHE Heo0XOZMMO YUHTHBATH W HPOSKTHPYEMYI0 CHCTEMY MeJHopalud,
HaIpAMep pacIIApeHHAe COTH OPOCHTEILHHX M NPEeHAaKHHX KAaHAJ0B BO BpPeMeHU.
B cBsasu ¢ orum mpu oGme#i PEAPOTEOTOTHYECKON XapaKTePHCTHKE HeMaJoBaKHOE
3HaUeHUe UMeeT OCBemeHUe BOOpPOCa O B3aHMOCBI3H IPYHTOBEIX BOJ € IIOBEPXHO-
CTHBIME BOJOTOKaMH KaK AJf GHTOBHX (T. €. M0 Hagaja MeJHODAIUH), TAK H JJIsA
MPOEKTHHX YCHOBHii,

BakHO BHACHUTH, B KaKOH OTPE30K BPEMEHH T'O0BOrO IePHOJa TOT MJIX HHOR
BOJIOTOK IIMTaeT 'PYHTOBHE BOJH H B KaKoiji OTPe30K BpeMeHH HaGliofaeTcs o6par-
Hag KapTHUHA. :

B mppuramuoHBEHX paiioHaX A0JKEA N3y4aThCH TAAPABINICCKAA CBA3H KaHAJIOB
pasHoro popia (MarmCTPaXBHHX, pacupefelnTesedf, opocHTesieli W KOJIIEKTODHO-
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APeHaKHOH CeTHM) C TPYHTOBHIMH BONAME C TeJIBI0 KPHTHUECKOH OIEHKM pabOTHI
3TO# ceTH.

IIpm m3ydeHmn rujpaBindecKux cpsaseil meaecoobpasHo BHYMCIATH THAPABIIH-
YeCcKHe COMPOTHMBIIEHMA JIOH{a COOTBETCTBYIOIIMX NpeH M KaHaJO0B, BO3HUKAIONINE
IIPY BHIXOJIE M BXOJ(e BOIAI U3 KAHAJOB B IPYHTOBHIM IIOTOK II0 MeTO[UKe, H3JI0KeH-
noit B paGore B. M. lllecrakoBa m xp. (1969).

B mesasx miamocTpaiuy TEIPOre0JorddecKUX yCIOBHH paloHOB MIM yYacTKOB
OPeJICTOSMUX BOMHOOATaHCOBHX MCCACJOBaBUIl COCTABIAIOTCS CIeIHaJIbHEe THIPO-
reoJlormyecKie NOpPoQuauN, ImepeceKalomme IOBePXHOCTHBIE BOJOTOKM U MaCCHBEI
OPOIIeHUs MIM ocylneHMsA. Ha mpoduisax cTposATCS KPHBHE NeIpecCHN W HOKa3bl-
BAaIOTCS TOPH30HTH BOMNLL B BOAOTOKAX Ha pa3Hble HEePHONH TOfa, HOJIYyIeHHBE IO
TAIHBIM OPegBapHUTebHO MpPOBeleHHHX Habiiomennii. Taxke BaskHo m300pas3uTh
THe30MEeTPHIECKYI0 MOBEPXHOCTH IEePBOTO0 TOJCTUIAOIIEro HOTOKAa HAIOPHBIX BOJ.

Jlana yrourenvs rpaHUYHBIX YCJIOBUI, HeOOXONWMEIX HpH IOCTEAYIOmEeM IPo-
rHO3e YPOBHEH TPYHTOBBIX BOJM, aHAIM3UPYIOT JaHHEE O MHOIOJETHNX KoJNeOaHMAX
TOPU3OHTOB BOABI PEK, KAHAIOB MIHM BOJOXPaHWINMHOI, CBA3aHHBIX C €CTECTBEHHOMH
IUKJIHTHOCTHIO MITOTOJIETHETO PE/KUMa MX B 6CTeCTBeHHBIX YCIOBMAX. BMecte ¢ sTHM
VUMTHBAKT IPOEKTHBIE MPOPaGOTKN BOIPOCOB Pery . INPOBaHNA TOPU3OHTOR U ObedoB
BOJEL B HTUX BOJOTOKAaX.

CBEJJEHNA O ®AKTOPAX PEKNMA U BAJAHCA TPYHTOBBIX BOJ

JTo Havaia BOIMHOGAJaHCOBHIX PaloT BajkHO coOpaTh NAHHBIE O IJaBHEeHIINX
sJleMeHTaX Gajalca BOJ Ha OBEPXHOCTH, B 30He a3palUM M O IOJ36MHOM CTOKe IIO
coCeiMM WMJIM aHAJOTHYHBIM B IPUPOTHOM OTHOIIEHWH pafioHaM. ITO MePOIPUATHE
M03BOJMNT GoJiee TelleHanpaBIeHHO MOCTAaBUTE NCCIEeXOBAHAA Ha NaHIION TePPUTOPHH,
yYecTh BO3MOKHGIA IMAaMa30H M3MEeHEHHUA DTUX DJIEMEHTOB M HEJOCTATKH aHalormy-
HBIX paboT B CXOAUBIX IPUPOTHEIX YCIOBHAX.

Kpome maTepmasa o MeTEOPOJOTHYECKNX M THAPOJOTHIECKMX (PaKTOpax, pac-
CMOTPeHHBIX BHIIE, cofUpaeTcA mMaTepHal B BOJOXO03ANCTBeHHHX OPraHH3aliUAX
IO YCJOBHMAM BOJIOIONB30BAHNA, DKCIJIyaTAllU OPOCUTENHHBIX AIM OCYITNTeNbHHX
cucTeMm. Ilpm 9ToM MMeeTCS B BUAY, YTO TaKle CHCTCMH PACHOJaTalOTCA B aHANOTHY-
HBEIX IPUPOAHHX YCIOBHWAX WU HEMOCPEeNCTBeHHO Ha JallHOH TeppHTOPHMM, HONIe-
JKamed mceiieJOBaHUIO.

Ilpu cBope ykasaHHOTO MaTepMala WO palloHaM-aHaJloraM OH WMCIONb3yeTCH
IO Tejiel cCpaBHeHUA MPOTHO3UpYeMoro OalaHca TPYHTOBHIX BOX ¢ (DAKTHUCCKH
HabuogenasiM. B ciayuae c6opa Takoro MaTepualla o TePPHTOPHH, TAe YiKe HPO-
BOMUTCA OPOUIeHVE WIM OCYINIeHMe W HPEJCTOMT MX pacIIMpeHMe MJIN PEKOHCTPYK-
M5 MeIMOPATUBHEIX CHCTEM, €I'0 MCHONB3YIOT AJAA Gollee MOIHOTO yIeTa IEMEHTOB
BOJHOTO allaHca.

Tak, mampmmep, I OpoOITaeMBIX palloIOB B YHOPABJICHHAX OPOCHTEIBHBIX
cucTeM coGmpaloTCs cBeleHnsA Mo siaeMeHTaM: 1) BojooT/ada Ha opomnrenne; 2) copoc
OPOCHTeIBHEIX BOJ 33 HpeleJsibl CHCTeMbI; 3) oTepH BOJAK Ha (HIBTPAINIO U3 KaHa-
JIOB OPOCUTEJIBIION CHCTeMHl (K. H. JI. MATMCTPAJbHBIX, PacIpeleINTeIbHEIX KaHaJloB
¥ BHEYTPHXO3ANCTBEHHON OPOCHTEJBHOM CeTH); 4) KOJJIeKTOPHO-IPEHAKHBIA CTOK
AW pacxoyn BOAHI MO JpeHa;KHHIM KaHAJaM B KOJUIEKTOpaM; D) HaHHHE O CPOKax
MoJMBa, €ro HopMaxX JJA Pa3HbIX CeNbCKOXO3AUCTBOHHBIX RYJBTYD; 6) maHHEe
o koaddumuente semensuoro ucnoaszosannsa (K3M) u o xosdpdunuente mosesHoro
HefcTBUA opOCHTeNbHOR ceTH; 7) HaHHBe 00 arpoTeXHMYeCKUX MEPOIPHATHAAX
(pHIXJleHVie TI0YB, MPOMBIBKM, BHeceHme ymoOpeHmii m T. 1m.).

B paiiomax rugporexHudecKnx COOPyKeHmil (BOXOXpaHWINM, IJIOTHH) cobu-
palT pganmbie: 1) mojmop TOPM30HTOB BOJEL B BOAOTOKaX, Bogoemax; 2) QuIbTpa-
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IHONTHEIE IIOTePH M3 BOJOXPAHMINMNI, KPYIHBIX KaHalloB; 3) KoJieGaHne TOPM30HTOB"
BOJIBI OTKPHITHX BOJOTOKOB, BOJ0OEMOB; 4) HONyCKM BOJIBI B HIGKHUA Ghed Bomoxpa-
NWIKID U CBASAHHAS ¢ HUMM cpaboTKa BOMOXpaHUJIMIN M Ip.

IIpm BomocHaGskeHUnm mpomsBoxmtTcs cOop cienyIIax maHHbx: 1) Xxapaxte--
pucTHKa Bojfo3abopa (IMclo M pacmosOskeHVe HKCIIYaTAIMOHHBIX CKBajKUH, WX
paspesbr); 2) PAcXoX BOMBI M PEeKUM TMHAMUYECKHX YPOBHEH BOJE BO BPEMEHH;
3) yTeduxa BojB M3 BOJOTOKOB; 4) pa3BUTHe MECTHHX I PafOHHEIX /eI peccnil moBepx-
HOCTH TPYHTOBHIX HOTOKOB.

He mepeumciss MHOKECTBA JAPYTHX JJaHHBIX (OPMHPOBAHUS HapPYIIEHHOTO
fajlafica TPYHTOBHIX BOJ], OTMETHMM, YTO YK€ HpHBE/IeHHbie BEIIEe (aKTOPhl ABJIAKTCH
BIIOJIHE J[OCTATOYILIMU, 4T0Ob oOecmeuntr Hambosiee moiHoe M3ydeHHe GajlaHca
IPYHTOBBIX BOJl B HAPYIIEHHHX ycaoBHsAX, C moMombio 9THX $aKTOPOB YTOYHAIOTCSA
MECTa ¥ PasMepH ONMBITHEIX BOIHOGANAWCOBHIX Y9aCTKOB, KOHKPETHO HAMEdYaeTCH
pasmemenne HabmiogartensHo#l cetu. Ilpm panpreftmeM mccsiegoBaHum colpaHHbe
CBeJ[eHNS TMCHOJAb3YIOTCA [JA COCTaBIeHMS MopallOHHBIX BOXHHIX 6ajJaHCOB H IpU.
NpOTHO3€ pe;KMMa TPYHTOBBIX Box Ha Gymymee.

N3YYEHHUE BO{HO-OU3NYECKNX CBOMICTB BOJOHOCHLBIX IIOPOJ
N NMOYBOI'PYHTOB 30HBI A3PAIINN

BBugy cio:xHOCTH ompeneleHHA PAJA BOJHO-(M3NIECKUX CBOHCTB IHOYBOTPYH-
TOB 110 Ha9aJIa MOJEeBHIX MCCIeJOBAHNI CACTEMATH3NPYETCS JIATePaTyPHBI 1 GoH 10~
BBl MaTepmad 00 5STUX CBOHCTBax /I PA3ANIHHWX pasHocTedl TOPOL M MOYB,.
pasBHTHIX B paiioHe.

Ilpn npoBemeHNE BomHO0AMAHCOBHX PaboT B MaJlOM3y4YeHHLIX paifoHax M mpm
HOCTAHOBKE JICTAJILHBIX MCCACHOBATHIL IIa ONLITHEIX 6aJlaHCOBHX YYACTKAX B JOIOI--
HeHHe K MMEeIOUMMCA JAHHBIM 0 BOJHO-(H3HIECKHX CBOMCTBaX MPOBOJATCA MOJIEBHIe
u mabopaTopHEIE MCCIE[OBAHHS STHX CBOMACTB.

Jlas mpoM3BoiCcTBA IMAPOJMHAMMUYIECKUX PacueToB djeMeHTOB 0ajlaHca TPYHTO~
BEIX BOJ IO JAHHBIM 0 MX pPeXMMe HeoOXOLHMO 3HATH CIEAYIOINNe IapaMeTpH:

1) rosduiment ¢uabTpanun %k BOXOHOCHBIX IOPOJ, BMEIIAKIIAX TPYHTO-
BHI€ BOJIBL;

2) KoadpdunmeHT GmIBTPanEM ciaabompoHMIaeMsiXx mopon Kk, C€JIod, OTHEJs-
10IMero TPYHTOBRE BOJK OT HOACTHIAKIIUX HANOPHBIX BOX;

3) KospPUIMEHT PMIBTPANUM BONONPOHUIAEMBIX TPYHTOB 30HLI adPaIuu;

4) ro’QPUIMEHT T'paBUTAIHMOHHONA BOXOOTHAYHN, WMJIW HEHOCTATOK HACHIIEHMST
HOpOX, W, IPeAcTaBIAIMHUR coboll m3MeHeHe BIAro3anacoB (3a c4eT TPaBHTAIMOH-
HHX BOJ), HPHXOMNSINECCA HA €MHWIY H3MeHeHMA YPOBHS TPYHTOBHIX BOJ; 9TOT
mapaMerp HOJKEeH OTBeYaTh 30HE OT MAKCHMAJBHOTO IIOJIOYREHMSA BepXa HONIepTOR
KaOWIJASAPHON KaiMBl 10 MHHMMAJBHOI'O YPOBHA TPYHTOBHIX BOJ 3a HEPHOJ ero
uzMededna At

5) KosuIMeHT ynpyroil BomooTAadHm miaacra mopod u¥* = yMP* (smeck y —
o0beMHasA Macca BOfH; P* — KoDOMIMEHT YOPYTOEMKOCTH WJIM H3MeHeHWS yUOpY-
roro 3amaca JKHAKOCTH B eguHMme o0beMa IJjgacTa OPA W3MEHEHWM ILTacTOBOTO
naBienns Ha 1 Kre/em? mom 1 M Box. ct, M — MoIQHOCTH ILFacTa);

kh
6) KoaddunMEeHT YpPOBHEHPOBOAHOCTH [JIA TPYHTOBOTO IIOTOKA @ = — o

1
(rme hp — cpefHAA MOIIHOCTH TPYHTOBOI'O MOTOKA);

7) Roa(pPUIMEHT OHe30NPOBOMHOCTI HATOPHOTO IIOTOKA, HOACTHIAOIMET0 TPYH~

TOBHE BOfH a* = e (rme M — MOIMHOCTH HATOPHOTO BOZOHOCHOI'O HIACTA).
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Jlusi mpomsBopcTBa BOXHOOANAHCOBHX PacdeToB IO 30He adpPalUl W HHTED-
TpeTagAn NX Pe3yAbTaTOB HeOOXOZUMO MMETh clefyioline HoKa3aTedu BOTHO-OHBH-
96CKUX CBOMCTE I'PYHTOB M TODHHX Hopof; 1) mopHcrocts n) 2) monmas BIaroeM-
rKoctb IIB; 3) manmmensmas Braroemrocts HB; 4) rannnnsapras sraroemrocrs KB;
5) MakcuManbHas afcopOmUOHHaA BIaroeMrocts MAB; 6) maxcumambmas rarpo-
-ckonmyHOCTh MI'; 7) BiaskHOCTH ycToMYMBOIrO 3aBAfaHUA pacreHnin B3; 8) Bmas-
HOCTE pa3phiBa KamwiiapHod cBasu BPK; 9) mmormocrs y; 10) oGmemuas Macca

cxemeTa rpyHTa 0.

9 Wos, %o OcranoBuMcs HA HEKOTOPHIX PEKOMEeHIAIASX
OO0 METORWKe OHpefelloHHS STHX IapaMeTpPOB.

Kospdpuumentst  puabrpann# BOZOHOCHHIX
mopof Haubolslee HAJEIKHO OIPEREINSAIOTCA 110 AaH-

Y

x
?\ SR HHIM OIKTHKX KYCTOBEIX oTKaueK. IlociegHume
F Y “":"‘q" N IIPOBOAATCA Ha OUMITHHX 0aJaHCOBHX yYIacTKax 1
& ” { Ha 0co00 Ba)KHBIX PacIeTHHX CTBopax HaGiioma-
= N TeJIBHBX CKBAKAH. HyCTH CRBasRUH JJIA OTKaYeR
L >, &_ ; ROIIKHE COCTOATH X3 OXHOU ONKTHOM — HeHTPaIb-
AN/ HoM CKBaskMHHI W W3 HABYX HaGIIOfaTedbHEX,
S ! Ppa3MemeHHEIX B CTBOpe, HEePIEHENKYJAPHOM
) > K HAIPaBJIEHUI) IOTOKa BOJX.

Jlnsg nsydeHEMs ycaoBHIL HEOXHOPOTHOCTH
mOPol B (UIBTPANMOHHOM OTHOHIGHHH BeChbMa
menecoobpa3Ho UpPH GypeHWH HAGIIOFATENBHBIX
CKBayKMH OTOMPATh IOCJOIHHE 06pasubl LOPOX
¥ PHXJBe HX pasHocTy (MecKH, cymecu) HOH-
Beprarh aafopaTopHOMY oIpefeenury Kod(du-

NN ZZ L gheHTa PUaARTpanmEu B Tpybre Hamenckoro nam
menreo. IIpu sToM MBI peKoMeHIyeM YYMTHIBATH
Prc. 2. ComocraBilenme HIKHHX  CDeAHIOI0 ©CTECTBEHHYI0 IOPHCTOCTH IOPOR 7,

9actedt dmOp BIAKHOCTH WOUBO-  ponperocrh BaTPYIKEHHHIX B TPYOGRY 06pasmoB
IPYHTOB B 30He adpanuy X B TPYyH- p Py PYOKY pasyg

TOBOM IIOTOK®. Iopoy 1y W MOLPABKYA, BhTeKAOMue N3 K03 u-
1 — II0mAanhb BMIOPH BIAKHOCTH 11021!3- IMHEeHTOB CJIEXTepa JNIs TOU B APYrod MOPHCTOCTH
MeHeHWS YPOBHA TDYHTOBHIX BON; 2 —
IVIOmAfE SIMIOPH BIAKHOCTA MOCHE M3Me- (JIeGepen, 1950).
HeHMA YPOBHA BON; I—I1’ — COOTBET- Koapdunmentr ¢uabrpanun caaGompoHAma-

CTBOHHO HATANBRHM 1 KOHEHHWH YPOBHE  o\iury  1ro1of pasgedbHEX CI0eB HAeHKHO OILPe-

HelsseTcss B MOHOJMTAX, H3BIeKaeMHX mpu Gype-
BON ¢ IOMOIMBI0O TPYHTOHOCOB. IlpW sToM HpUMeHAIOTCS MeTORH 1aGopaTopHOTO
‘oupefelleHnss Ha HpubopaXx HamopHo# ¢uaprpamun tuoa upubopos Tuma — Ka-
meHcKoro, Hampumep npubop IIB (E. II. Yaumoscruit, 1958 r.). Husxe 6ymer mamo-
3KeH MeTO0]| KOCBeHHOTO OIpefelleHNs BTOr0 e Koo(PUIHeHTa [0 FAHHBIM DeKIM-
HEX HaOI0IeHdH.

Onpepgenenne roodPumumerTa QUIBTPAIMHE IeCYAHHIX, CYHeCYaHHX W CYriu-
"HHACTHIX TIODPOJ, OPH HeIONHOM HACHIICHHE (B 30He aspammu) Hambojee HamesKHO
ocymectBasiercs umo wmeroxy H. K. T'mpmuckoro (®. M. Bouwesep @ np.,
1969 r.).

Merogs omnpegeneHAS Ko3POHIHeHTOB YpPOBHEIPOBONHOCTH M IIHe30LPOBOJI-
HOCTH (as3WpYTCsS Ha THRAPOJAHAMHISCKOM aHANM3e DPe)KUMA TPYHTOBHIX BOJX (CM.
qeTBEPTYI0 TIABY).

KosppunmerT rpaBATAHOHHOR BOJAOOTHAYN MM HEJOCTATOK HACHIIEHAS TPYH-
TOB | HaHGolNee HafeKHO OIpefeJseTcs HaOIMM METOHOM CPaBHeHH SHIOP BJIajK-
HOCTH B HIKHeH YacTH 30HE aspamud (puc. 2).
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Ha GamamcoBoM yYacTKe, HemalleKo OT PAaCYETHHIX HAONIOOATENBHLIX CKBAajKUE
B mepHoJ MAHAMAJIBHOTO HOJOKEeHUs YPOBHA I'PYHTOBHIX BOJ HPOU3BOJHTCS OIpe-
JlelleHWe BIA;KHOCTH DOYBOTPYHTOB OT HOBEPXHOCTH 0 YPOoBHsA Bome uepes 10 cum
no Bepraraxu. [locmemEme 2—3 ompemeleHHS NOPOMSBONAT IOJ YPOBHEM BOJHL.
Iocleyomee onpeneleHAe BIAAKHOCTH IIOBTOPAIT IPH MaKCAMAaABHOM II0I0Ke AR
TPYHTOBEIX BOJ Ha HOpPEeXHEX rayOmHax. Pesynbrarsi o6paboTkd maHHEX Habarome-
HHUI [03BONAIT PACCIATATH HEQOCTATOK HACHIMEHNSA MOYBOTPYHTOB B TpPaHHIAX
€aMoOro BBHICOKOTO IOJOKeHHS BepxXa HONOEPTOH KanWIIAPHOX Ka¥MH H €aMoro
HU3KOTO ee MOJIOKeHHA 3a MepHox HaONOXeHHA YDPOBHSA BOIH.

JIng pacdera BeIMYMHH TDaBHTAMMOHHON BOIOOTHAYM IIOYBOTPYHTOB HePBOE
oIpepeieHNe BIajKHOCTH NPOM3BOMIAT HaKaHYHe CIafa YPOBHS IPH er0 MaKCHAMAlb-
HOM TMOJIOJKeHWI, a MOBTOPHOEe — HOCIEe cllafa YPOBHA IpPH ero MHUHEMAJIbHOM
PAaCIOIOIKe HIH.

IlapameTrp p (B mepBoM ciydae HeIOCTATOK HACHIMIEHHsi, BO BTOPOM — BOMIO~
OTHZa9a TOPOJ) HAXOOWTCH M3 BHPA’KeHU

o MeWog — 3 AzW,
m 2 "le o5 | (111.1)

rge Az — uHTepBaN mo TAYOMHe MeKNY TOYKAMH oONpejelieHHs BIAKHOCTH WA
oTGopa mpo6 rpyHTa Ha BIasKHOCTH (IPH BeCOBOM cllocobe ompemeeEAsA BIAsKHOCTH),
mM; Wis, Wos — o0beMHBIE BIQ)KHOCTH TPYHTA B cepeldHe HMHTepBajta TIJIyGHHH
Az cooTBeTCTBeHHO B Hadaje N KOoHNe HaOXiogeHHH (B moiAX egdHUNH o0neMa
rpyara); AH — BeJHYWHA M3MeHEHHA YDOBH; TPYHTOBHX Boji (IPH moIbeMe MOJO-
JKHTeNbHAs, UPH cIaje — OTPUHATENbHAs), MM.

IIpz monssoanma dopmynoil (II1.1) meobxogmmMo mOMHATE, 9TO OTCUST IIYOHE
Az HAUHHAIOT OT CaMOTO BEICOKOTO IOJIOM{eHHUSA MOBe PXHOCTH HOIUePTOH KaIHIIAp-
Holl KaMEl. 3aKaHYMBAKT STOT OTCYST HA YPOBHE €aMOro I'IIyGOKOTO MONOMKeHHS
seprana Bonbl. OGBeMHasi BIIa)KHOCTH pPaBHA IIPOHU3BENEHHI0 BECOBOH BIAKHOCTH
Ha 00BeMHYI0 MacCy CKelleTa TpYHTA.

IIpm "weTkoM BHeJNeHHH MOANEPTON KATMINADHONX KaiMH (HampmMep, B mHeC-
KaX), BHCOTa KoTopoll B Hadalle HaOXwoNeHAN paBHa hx , a B KOHIE — hy,, BMeCTO
(II1.1) pe#icTBHTENBHO COOTHOINEHHE

AB W
W=+ n—(Ah+ AH) -, (111.2)
rie
n
ABy =By, —By,; Ahy=hy,— s Be= 2 A2,Wes i3
i=1
sgech By,, By, — 3amachl BIaTH B MOANepTol KaOMLIApPHO# KafiMe COOTBETCTBEHHO

B Havalle W KOHme HalOmwopenwmii; B, — o0mee o0o3HaueHHe BTHX BJIAT03AMACOB;
Ah, — A3MeHeHNe MOIIHOCTH HOXIEPTOH KammINspHoi Kaimi; W, — ycpemHeH-
Hasf o0BeMHaf BIAKHOCTh Haj KaOHANSAPHOR KaHMO#i 10 mombheMa YPOBHS BOIH
WIH Ta cpegHAsS 00beMHAs BIaKHOCTH, KOTOPAsA OCTAaeTCH Haj HOCHeXHHM HOJIOMKe-
HOeM KafiMH HocJie Cllajia YPOBHSA, 5 — IOPHCTOCTH WJIH, TOYHEE, HOJHAs BIAro-
eMrocTs TpyHTOB. OcranbpHBEe 0003HAUEeHHA IIPEKHEE.

Tlpz HeM3MeHEHHOM 3allace BIArd B KaumuisgpHoit kalime AB, = 0, Ak =0

p=n-—W, (IT1.3)

Takxam o6pa3om, TOXBKO B IaCTHOM Clydae IIapaMeTp U PaBeH Pa3HOCTH MeXIY
MOJIHOI BIATOEMKOCTRIO M CpefHeil 00'beMHOHA BIaKHOCTHI0 HOYBOTPYHTOB, AMeBHIeH
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MecTo HaJ KaOWILIAPHON KaliMoil B mpejeliaX MOBHIIEHUS e€ BePXHEHW I'PaHUIlbl I
CoXpaHMBINeifica Haj KaiiMoi Hociie IOHWKeHWMS YDPOBHS IPYHTOBHX BOH. 3Hech
HOPMCTOCTL 7 CUMTAeTCH ajeKBaTHOH moaHoii Baaroemiocrtm I1B. Bomee Toumnee
IOCTSTHION CJAeNyeT cIMTaTh Hmke Ha 0—0% 3a cuer oObeMa 3almeMIeBHOTO BO3-
ayXa (HJIs mecKoB, cyIeceil) © BBOJUTH €€ B pPacueT mMapaMeTpa IO YKa3aHHBIM ¢op-
MyJaM BMecTO BeJMYUHEL 7.

Tak Kak OpA MOHHKEHHM YPOBHA IPYHTOBHIX BOJ HaJ KallWJJIAPHOH KalMOIk
IJIATEIBHOe BPeMA ocTaeTCs B IONBENISHHOM COCTOAHMM BJIAKHOCTD, OTBeYaIONIas
HanMeHbImei BiraroeMroct HB, To miisi mecuaHmlX, cymecyaHHIX ¥ CYTIMHUCTHX
[PYHTOB HOpHOIM;KEHHO BEJIWYMHA BOMOOTAAYH MOKET OLPeAesIAThCA Lo Qopmylie

p=IIB—HB, (I11.4)

rae IIB — moidas BJaroeMKOCTB, paBHAS IOPUCTOCTH 72 33 BHIeTOM 00beMa 3ameM-
neHHoro Bo3nyxa; HB — HamMmenbmas BIaroeMKoCTb, OTBedaloniasi TON BIA;KHOCTH,
KOTOPAas AJUTeJIBHOe BPeMsi 0CTAeTCA B KAOMILIAPHO-TIO/IBeMIeHHOM COCTOSAHMHE TI0CIe
creKaumsg Bceil ¢cBoGogEHOY TpPaBHTAIMOBHOM BOJEL.

Ilprm BeriayGoKoM 3ajleraHMM TPYHTOBHIX BOJ, KOrjla MaKcHMMalbHas BEICOTA
KaOHISAPHOro MOQHATHA BHINE riayOMBEH [0 BOAH, HapaMeTp U OIpefeliAeTcA 10
pasHocTH

p=IIB—KB, (11L.5)

rne KB — Bennumaa KanuijasipHo# BJAroeMKOCTH cJI0Od OpPHM AHHOM HOJOKeHUH
3epKalia TPYHTOBHX Bom. DB oroM ciygae BejmumHa HeJgocTaTKa HACHMEHHA WJIH
BOJ0OTHAYM GYNeT 3aBHCeTh OT HOJIO;KEeHM S YPOBES I'PYHTOBHX Boj,. IlosTomy BajkHO
3HATH KOJIWYeCTBeHHYI0 CBs3b Bejumumdnl KB ¢ BricoTo#l Haj ypoBHeM IPYHTO-
BHX BOJ.

Ilpn 3ajeraHdd ypoBHs IPYHTOBHX Boj HA TIy0MHAX, TPEBHINAIOMMX MOII-
HOCTHh KAOMJLUIAPHOA KaAMBL, MOJHAA M KaOMJIApHAS BIAT0SMKOCTH OKOJIO 36 pKaJa
BOMB IpaKTAYecKm oxmHaKoBbl. Ilosromy pus orux ycuosmi (IIB ~ KB) mpmme-
masaerca (I11.4).

Kpome Toro, mpm MenjleHHHX KoleGaHMAX YDPOBHA IPYHTOBHIX BOJ M 3ajera-
HAE X Ha YKa3aHHHX TrIyOMHAX BOJOOTHAYa M HENOCTATOK HACHIICHWS B OCHOB-
HOM OJUHAKOBEL.

BecbMa BayKHHEIM sBIAETCsi BOIPOC 0 MOCTOSHCTBE MapaMeTpa p MW JIHIMEeHHOH
cB00OJHOA BONH HOPO3HOCTH IPH HEYCTAHOBWUBINEMCS IBVKEHWHM TPYHTOBHX BOJ,
co cBOOOIHOH IOBEPXHOCTHIO.

Kax yxasmsaer C. @. Apepbsinos (1956), mpepmosaraTh HEM3MEHHOCTH CBO~
GoxHOll TOPO3HOCTH MOKHO JIWIIL B TOM CIydYae, eCIM IPYHTOBBIE BOJH 3aJIETaIOT
Ha 3HAYHMTeJbHON riiyOWMHE W WX DPEKHM H3MEHJAETCA O09eHb MeJIeHHO.

Ilpm GHCTPHX H3MEHEHMAX YPOBHS TPYHTOBHX BOJ, IPH KOTOPHIX CKODPOCTH.
morseMa KaOW/IApHOR KaliMBl OTCTaeT OT IOBHINGHMS YPOBHSA, HaBleHWe Ha YPOBHE
BonH BHIIe atMocdepHoro. Takmm o6pasom, €BoGomHAA MOPO3HOCTH (DapaMeTp )
3aBHCHT OT MOJOKEHWA MOBEPXHOCTY TPYHTOBEIX BOJ M CKOPOCTH €e HM3MeHeBHH
BO BpeMeHH.

OcHoBHBasgCh Ha IapaboinYecKodl 3aBHCHMOCTH BJIAKHOCTH HOYBOTPYHTOB
B TpefedaxX KaOWJLIsApHOX Ka#¥Mu oT ee Bricorsi, C. @. ABephsAHOB moxyann cieqy-
Iomee BHpajKeHme JJsA HapaMerpa L B cilIyvyae OLYCKAHMA YDOBHA IPYHTOBHX BOJ
OT MOBEPXHOCTH 36MJIHM 40 TIYOHHB ¥ HIM B cIydae HOIbeMa YPOBHA OT riayGuHE y
N0 TO¥ »{e IOBepPXHOCTH

”=|W1{1ﬂ—%‘[giyU—Vi—lﬂy)H/l—iﬁy]}. (I11.6)

34



e

By =—2[1— ()]

¥ Hyg | Wy !
spech ¥y << H,; W, — o0beMHasi BIaKHOCTH, IPH KOTOPOH HaYHHASTCA HHTeHCHB-
Hoe [BH;KeHHe BOIE B TpyHTe (910 oTBeuaer HB); W, — moamas BIaroeMkocTh
B [ONAX OT efUHANH o0bema; H, — MakcEMalIbHAsg BHICOTA KaOWIIAPHOTO MO~
HATHAA.

AnalorngHoe BHpaiKeHHE FIA | TOJYYEHO MJH Clyiad H3MEHEHHAS YDPOBHA
Ha BeJUYMHY =+dy (Ha raybmHe Y)

=[1—-V1=8,]w, (IIL.7)
e 0603HAYeHAA TPe)KHME.
B. C. MacaoB (1970) pexomeHngyeT yIuThBaTh moAHyt 1I1B, xannaxapayo KB
u manmmenbmyio HB Braroemkoctsm pgia pacuera ycpeJHeHHO# BeJWYHHH BOLOOT-
Jagu, KOTOpasd BHPAIKAETCA Clepyolmein ¢gopmynoilt B HammnX 0603HAYeHNAX:

0= (HB—I{B)H—HEB—HB) (H—Hy) (111.8)

rme H — BelInumHa HOHIKeHHS YPOBHS TPYHTOBHX BOX, CYHTaA OT HOBEPXHOCTH
semiad; H, — MakcHMaJbHasg BHCOTA KRaIMILIAPHOTO HomHsaThsd, mpuaem H > H,.

B s1oit opmyie Beamumurr [IB, HB, KB, ouesugmo, ABaAnTCA cpegHeB3Be-
MeHHHMH 10 BHCOTE.

Mmuorue HccilefoBaTeld OMPeNedsl0T 3HAYCHAE BOMOOTHAYA B 3aBUCHMOCTH OT
BOJOLPOHAAEMOCTH, '

Tax, maopumep, mo I'. I, OpruHy, i MAHepalbHLIX TPYHTOB

nw=16,5V%77, (I111.9)

rge k — KoohdHmuenT ¢uabTpanmh, M/c; y — IAyOWHA B3aldeTaHUA HOBEPXHOCTH
TPYHTOBHX BOJ, M.

[MTo A. V. IBumkoMy, O0ada TOpPQSHEIX TPYHTOB
n=82V TV 3, (I11.10)

rme 0603HAYeHUS Ipe)KHUde.
Yo K. 1. Jlysguey, gns Bcex TpyHTOB

p=0,13+0,07%41g ¥, (I11.11)

rme k — xooduOHeHT QMIBTPAIHH, M/CYT.
Ilo JI. Jamx u P, Bumrep (CIIA), pua mwo6ex rpyHTOB

p=0,1254-- 0,11521g k. (ITT,12)

Aas ALIocTpaumn 3HAYeHHI HeKOTOPHX BOJHO-QH3UYeCKHX CBOWCTB TOYBO-
rpyHETOB OpHBeneHa Tabu. 1 ms paborm B. C. Macmora (1970).

Cremyer 3aMeTHTh, 9TO CO 3HAUEHHAMM IapaMeTpa W B 5TOo# TaGlXdme coBma-
AT TOJydeHHHe HAME H APYTHEMH aBTOPAMH JaHHHE.

Onpepenerne HammeHbme# Biaaroemkoctn HB Bumomsanr meromom 3andsa
Bomo# maomanok. Ilp;m sTOM yBIa)kHeHHe WUPOM3BOLAT Ha BCH TIyGHHY KOpHEe-
oburaemoro cioa (He menee 1,5 m). Pasmep ropmsomrampHo#t miomapkm 2 X 2 M.
Ilo KpasM ee HacHIAWOT 8eMJAHBe BaJMKM 15l OpegoXpaHeHHs OT PacTeKaHHA.
Bricora Banmka me memee 20 cwm.
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Ta6numa 1
BoaHo-(n3nUecKne CBOMCTBA OCYHIA€MbIX HOYBOIPYHTOB
(cpenBEne 3HaveHusi)

Bricora
HauMeHb- | MaKCH~ Bomoorgaga
QOo6beMHAA IInor- TTopu- man pja- | Maabaoro { Kosbduunesr | pua MeTpo-
ITodma macca HOCTB, | groerh, 9 | TOEMKOCTD | KAIMILIAD-| QuaAbTPALmI, BOT'O CJIOA
r/cmd r/cmd d 00BEMH., | HOTO mrONI- M/CyT (B HOMAX
% HATHA, : o0BeMa y

cM H

Topd BepxoBoOit 0,08— |1,4—1,6} 90—95 ! 65—70 | 60—70 | 0,0n—O0,n* | 0,02—0,1

» mmeueead | 0,2—0,3 ' 1,4—1,6 | 80—90 | 55—60 | 60—90 | 0,0n—n 5 0,08—0,14
ITecox meakro- 1,6—1,7 | 2,6—2,7 | 35—40 | 12—18 | 10—20 0,n—n 0,1—0,2
3ePHUCTHI ‘

Cymech 1,4—1,6 2,7 40—45 | 15—20 | 40—60 0,n 0,06—0,15
Cyramaox 1,4—1,5" | 2,6—2,7 | 45—50 30 100—150} 0,00n—0,n 0,01—0,06
Tanna 1,6—1,8 |2,7—2,75| 35—45 | 30—35 | 200—300|0,000n—0,0n| 0,00n—0,05
Tpasuit 1,7—1,8 | 2,7—2,8 | 30—40 | 10—15 5—10 n—nn 0,25—0,35

.

* p—g06aa 3gadamad nudpa,

Ilepen sanmBom Ha paccTogHAE 1—1,5 M OT IIOIMaIKHA ¢ ABYX cTOPOH GepyTea
opobHl [NA oUpefielleHHsA BIAKHOCTH IOoYBOrpyHToB. OTGop mpo6 mpomssomuTes
gepes 10 cM mo ray6EEH, M0 KOTOpPOR IpeAlodaraeTCs oUpeliedATh HaUMeHBIIYIO
BJIATOEMKOCTE.

Pacuer meobxomuMoro KomdIecTBa BOAL NpodsBonuTes, coraacHo C. f. Bepuro
m JI. A. Pasymosoit (1963 r.), mo caepyromeii dopmymne (B Hammx oGosHadeHHAX)

Q = Wn W8z (TTL.13)
rae Q — KoamdecTBO HeoOXopHMoil fast 3andmBa Bomw, M%; U, — mpenmonaraeMas
HaFMeHBINasi BIATOEMKOCTH KOpHeoGHTaeMoro cios mous, Bec, %; W — BecoBasm
BJIQIKHOCTH KOPHEOGATAEMOTO €105 TOYBH Tepe]| 3aAABOM HIOMAnKY, %; § — 005~
eMHasfg Macca CKejJleTa KOPHeoGHTaeMOro €jiosf MOUBH, r/cM®, F — mnomans 3amd-
BaeMoit maomankd, M?; z — ray6HMHA KOpPHeOOHTaeMOTO CIOS IOYBH, M.

B xavectBe mpHEMepHHIX BeJMYHH HAHMEHbIIEH BIAarOMKOCTH MOTYT OHTH
OpwHATH (B % Io Macce): AJs cynmeciamBXx mouB 10—15; merkax cyramHdAcTHX —
15—20; cpemHeCYIAHHHACTHX — OKONO 2D; THMKEIOCYIIMHUCTHX U TIHHACTHX —
25—30. OGvemHas Macca MoskeT OHITH HIpHHsTa paBuoit 1,5.

Boma momaercsi HempepHBHO € HpegoXpaHeHHeM IDOTHB pa3MbiBa LOBepX-
HOCTH € IOMOImMbI0 KycKa (aHeprl. Ias 3aMUTH OT HCOAPEeHWA MIOMAAKY MMOKDH-
BAOT TOJEM, COJOMO WA ApyrdM MarepmaloM. CBepxy HacréIaeTcs CIOH MOYBHL
rormanoir 30—50 cMm.

ITo mpomecTBEEM HEKOTOpPOTO CPOKA, HEOOXOAWMOTrO [Jisi CTeKaHWs TpaBUTa-
NHOHHOHM BOH, OPUCTYUAIT K OIpPEJENeHHI0 BJAKHOCTH HOYBHL.

O6HYHO uepBoe oUpefejleHHe IPOH3BOAAT Yepes CYTKH HOCIe 3aldBa ILIO-
IMaJK®, BTOpoe — Ha JIeTKHX CYIeCYaHHX HOYBaX dYepe3 2—3 CYT, Ha THMKEJNHX
CYTIHHHUCTHIX — weped 5—7 cyr. EcaZ pacxoskpgeEme BoO BIaKHOCTE IpeBLICHT
1,5% , oHa oumpenengeTCA Yepe3 CYTKH eme pas. TardM o6pasoM, pasHOCTH BO Biask-
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HOCTH CMEJKHHIX CPOKOB HabxmopeHnii He joiKHa Upesmmath 1—1,5% B mpepelax
BCero KOpHEOOHTaeMOTo CJIOH.

Bypeume mas orGopa mpo6 NpoHM3BOAMTCA B HEHTpe MIOMANKH C 4-KpaTHOH
uosTopHOCTEIO. I[Ipo6Er OGepyrea gepes kaskame 10 cM Ha Bew ray6uEy KopHeoOH-
TaeMoro cJiod. Pe3yJII)TaTH IIocJieqgHero oupegelieHMsi BJIaKHOCTH IIpI/IHHMaIOTCH
33 €0 HAWMEHBINYI BJaroeMKOCTh.

Bonbmoe sHaueHHe 11 BomHOOAJIAHCOBHX MCCIE/0BAHWM MMeeT OUpexeleHHe
00beMHOMl MaCCH TPYHTOB ¢ HeHapymeHHoil crpykrypoil. Iommmo pacuera mopH-
CTOCTH, PaBHOW IOJHOW BIAaTOEMKOCTH, €CIW 3alleMJICHHHH BO3IYX OTCYTCTBYET,
00eMHEE MacCH HCIONb3YIOTCA, Kak OBLIIO YyKas3aHO, AJA mepeBoja BECOBOM BIaK-
HOCTH B 00bEMHYIO.

O6beMHEag BIajKHOCTH IOYBOTPYHTOB 30HH a3pamiH HCHOJb3YeTCA WpH pac-
were JedUNMTa HACHIIEHWS (HOPUCTOCTh MUHYC 00beéMHAS BIAsKHOCTB), a TAKIKe
HeOﬁXO}IHMﬂ AJd mojcdeTa BJaro3anacoB IO OTACNBHEIM CJIOAM H B IeaoM FJIA BCEI .
B0HBI adpaIum.

B cBasm ¢ ykasaHHEIM B Hadaje BopHOOAJaHCOBHX paGoT Ha OOHTHHX yd9acT-
KaX IPOXORAT MypQH M IOCIOWHO M3 YETHIPEX CTEHOK OTOMPAIOT MOHOJNTH II0YBO-
TPYHTOB HaA ompepelleHus oOBeMHHX Macc.

Bricora RammimspHOro MORHATHA oIpefeiseTcH miAg obmell XapaKTepPHCTHEH
TOYBOTPYHTOB M MCIOJB3YeTCA IS YCTAHOBJICHHS TIYOUH jeTalbHOro HabIW0AeHN
3a BJIaKHOCThI0. Ha Hoxxone K HopmepToil KauMIJIAPHOHN KajiMe M B ee mpemejax
mpoGHl TPYHTA JJA pacdera mapaMerpa W orOmparoTcs depes 10 cMm mo BeprHKalM.

MaxkcuManpHas ajgcopOmmoHHas BiIaroeMkocTs (MAB) mpepcraBnser coGoit
HauGoJbImee KONMUECTBO IOPOYHOCBA3AHHOI BIAardW, KOTOPOE MOKET COIEPKaTh
moysa. JHaHHEe TAaHHON KOHCTAHTH HEOOXOmHMMO A BEIABICHHWS DTOH KaTeropdn
BJIATH IPY TOJeBHX HabnopeHnax. MeToguka ompefielIeHUs 5Toifl M APYTUX BOJHBIX
roHcTaHT ommcaHa A. A. Pome (1952).

O6wrano gis onpepeiiends MAB HaXomaT TewloTy CMauMBaHHA WIH ompefe-
ASIOT BEIHMYMHY «HepacTBopsiomero obseMa». IIpm aToM merecoobpas3Ho upAMeHATD
COJIE XJlopa, TaK KAK MOHH €ro JerKo OHpelelAiTea XAMAYecKUM coocoGom. Ilpm-
BOIA HaBecKy IOYBH B COOPHKOCHOBEHHE C PaCTBOPOM BTOH CONH, Y3HAIT yBeJW-
YeHFe KOHMEHTPAIMHA ee PAacTBOPA, IPOWCXOJSAMEe BCIEACTBAE CBA3HBAHNA T09BOH
JacT¥ KARKOM BIard. o H3MeReHNI0 KOHMERTPANHMA coH, 06beMy HpubaBIeHHOTO
PACTBOPA, KOIMYECTBY BONH B HABECKe BO3IYMIHO-CYXOH WHOYBE BHYHCIAKT Ipe-
HeJBHO BO3MOKHOE CONepaHMe BOIH, CBA3AHHOW HABECKOIL.

Baaxuocrs ycroitausoro 3aBsmaBua pacreHdit B3, win xosddunment saBsga-
Husi, BHIpaKaeT TY BIa)XHOCTH IOYBH, IIPH KOTOPOH pACTEHWA HAUYHHAIOT 3aBANATH,
upuYeM TYrop B KIETKAaX PacTeHAA He BOCCTAHABIMBAETCS, T. €. IPU3HAKY 3aBANA-
HusI He MCYe3al0T Jayke Tmocae LIHTeJbHOTo UpeORHBaHMuA B arMocdepe, HaCHIIeHHON
BonaasM mapom. HanGonee pacmpocrpaneHHEM MeTo0oM onpefenenns B3 aBaserca
MeTo]l BereTanmdoHHHX MHUHHATIOP.

KocBennsiit MeTon oupenenenms B3 Tpebyer 3maHWS MaKcMMaJbHOH THrpo-
cronmgrocTe MI'. B saBHcumocT# oT XapakTepa mouBH Beqmumua MI' ymHOKaeTcs
Ha ToT Hid mHOM Koaddunment. Ilo mameeiM A. B. Ilpomeposa m H. K. Hapacesa,
ero BeJMYWHA HaXONHTCA B mupefiediax 1—3, Gomee wacro B mpepmemax 1,2—1,6.
Cpenmeit Beamunuoit 1,34 monbsyoTcs B WccleNoBaHMAX, IPOBOJEMBIX YUperkie-
anamn I'unpomereocayskGsr CCCP.

BuaaskHocTh paspmBa KammnaspHoR cBazm BPHK orBeuaer Toit BedmamEe IO~
BemeHHOH Biard, mpd KOTOPOR HOCIeTHSAA B Iponecce MCOapeHMA TepseT cIIIoNm-
BOCTh U TepecTaeT mepejBUrarhcsa K Hcmapfiomel mosepxuocrd. 3uas BPH, HB
u IIB, mo A. A. Pope, MOMHO BHIIleINTh TPH KATETOPHHA BJATH [0 CTEHEHW €€
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mopsmxHocTr: 1) nerkomogBuskHas — ot 11B go HB; 2) cpeguenopsmsxras — or HB
mo BPR; 3) TpymmomomsmxHas — menee BPH.

Crooco6 ompepenenns BPH ocHoBan ma mojeBHX HabliomeHMsX 3a pacmpene-
JeHmeM BIATH OO TAyGMUe B 30HE aspalMM I[OCIe ee CHJIHHOTO HIPOMaudBaHHI
7 BechMa HHTEHCHMBHOIO MCIAaPEOHHA ¢ MOBepXHOCTH. Bejnmumma ycroiiymBoil Biak-
HOCTH B TOYBEHHOM CJIO€, DPACIOJNOKEHHOM HHKE CJ0f, B KOTOPOM BJayKHOCTB
HeIIPepHBHO YMEHBLIIAXACH CHA3Y BBePX IIOCJTE MHTEHCHBHOTO MCIAPEHMS ¢ HOBEPX-
socern, U orsegaer BPK. Ilpnuem B cioe, B koropom comepssurcss BPH, B mepsoe
ppeMs Habalogennil TaKk/Kke NMeeT MeCTO0 HeKOTOpoe CHUMIKeHne BJaskHocTH. [[na ocy-
IMmecTBIeNNs MOoMOoOHKNX HabI0IeHNA B HoJe IOATOTABJIMBaeTCS KPYIHBIH IMOYBEH-
HLIH MOHOJMT, HOKPHTHE ¢ GOKOB BOJOHEIPOHUIA6MEM MaTepPuaJoM.

Ha0moneEnss Hajg KaOWIISAPHOR BIarOGMKOCTBI0 M BONOIOIBEMHON CIOCO0-
HOCTBIO II0YB IIPOM3BOAAT B HOJe HyreM oTGopa Ipob HOoYBOTPYHTA Ha OLpefesenne
BNQJKHOCTH M3 KaOWJJIsApHOil wraiimMper wepes 5—10 cm mo Beprmrann. BoamomHu
TaKyKe BH3YaJdbHEeE HaOMOIeHAS B CHENMAaAbHO OPOATeHERX Mypdax ¢ 3aIUBOM UX
BOIOI €I0eM B HECKOJBKO CaHTMMETPOB.

KpoMe yka3aHHHIX METOLOB s HEIOCDEMCTBEHHOTO ONpenelleHHs MHOTMX M3
oTmx BoxHO-pmsmyeckmx xoHcraut A. A. Poge (1952) peromengyercsi MMPOKO
MCIONB30BATh HAaHHHEE CHCTEeMAaTHYIECKHX HaOJIOIEHMI 3a BJIAMKHOCTHIO.

BBIBOP CXEM PACHOJOKEHHNA CKRBAMKHUH NJIA HABJNIOJAEHUA
3A PEKHMOM HOA3EMHBIX BOJ{

OKoOHIaTeNbHEE BHGOP Hamboliee PAMUOHANBHON CHCTEMH paCHOOJIOKEHHS
HabGI0MaTeIRHBIX CKBAKUE MOMKHO CHENaTh OPU aHaJIM3e KOHKPEeTHHX THIpOTeoso-
IMYeCKAX YCIOBMI, ydere 3afgad LPeACTOSMHAX MCCIAeTOBAHWA M MeTOJAa AHAJIH3a
PesKEMa M COCTaBJIeHMsS GajlaHCa TPYHTOBEIX BOJI, KOTOPHe GYMYT BEINONHATHCA A
pemeHAs HocTaBIeHHHX 3agad. OmHako yxe 3apaHee Telecoo0pasHo PacCMOTPeTH
OCHOBHEIE IIOMIO)KEHNH, KOTOPHIMH CIefyeT PYKOBOICTBOBAThCS IIpH BHOOpe CeTH
HaOM0TATeNLHEIX CKBAYKAH, T03BOJISIOME IPUHATH PACCMATPUBAGMBE HUKE METOLH
¥ SABISIOMEHCH ONTHMAJLHOR ANt YacTo BCTPeYanIIUXcs THAXPOTeOJOrHYecKAX
yCHOBHIL.

Pacoonoskenne cetn HabNOZaTeNbHHX CKBAKAH Ha MECTHOCTH IOJKHO YIOB-
NIeTBOPATH CHeXYIMUM 06muM TpeGOBaHMAM:

1) namGosee IOJHO OTPAKAThH HOJOKEHMWE 3ePKajia TPYHTOBHX BOJ Ha B3HATH-
TeJXBHHX ONOMANAX OPY MAHAMAJABLHOM 4YHCIe HAOMIO#aTelBHBHIX CKBAKUH;

2) GHTE yHOGHOH mAS MCIONB30BAHHUS 3aBHCHMOCTEH IWHAMMKN LOX36MHEIX
BOE OT IOKa3aTelleil TPaHWYHEIX YCIOBHI, T. €. PaCIONOeHme HabMomaTelIbHBIX
CKBA)KMH IO/KHO OHTH IO BO3MOKHOCTH B CTBOpPaX, COBHOAJAtOMUX C TJIABHHIM
HalIpaBJIeHMeM IBHKEHHS BOI;

3) oTpakaTh HEKOTOPO! dacThi0 CKBa)KWH TPaHWIHBIE YCHOBMA (HaIpHMep,
KoNeGAHMS YPOBHSA BOIH B6IMSN OTKPHTHX BOJOTOKOB, BOJOEMOB MM IPEH MOTOKA),
9TO BaJKHO KPOME pacdeTa dMeMeHTOB OalaHca TDYHTOBHIX BOJ [ANA IPOrHO3a HMX
pesKuMa;

4) mosBossTh HamboNee MOJHO OMEHMBATH THAPABIAYECKYI0 CBSI3h IPYHTOBHIX
BOL ¢ TIy6me pPaCIONO/KeHHKIME HATIOPHHIME BOJOHOCHEIMHM TOPH30HTAMH.

Tlpm paCCMOTpEeHHH OCHOBHHIX IOJIOKEHHMI pa3MemeHnss HablogaTelbHEX
CHBa)KHH HeoOXOZAMO YYATHBATE:

1) ¢opMy TpYHTOBOTO TMOTOKa (T. €. HOBEPXHOCTH TPYHTOBHIX BOJ) B ILIAHE,
KOTOpast 3aBHCHT OT IJIAHOBOM TeOMeTpUM ero I'DaHWIl,
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2) cxeMHl HEOHOPOAHOCTH BOJOHOCHHX TOJNIY HOPOJ B GMIBTPANAONHOM OTHO-
meHNH B paspese;

3) cxeMH TPYHTOBHX IIOTOKOB B pa3pe3e B 3aBMCHMOCTM 0T KOHKDeTHHX Tpa-
HWYHEIX YCJIOBHI;

4) TpeGoBaHUs I PAaBHOMEDHOTO OCBEMIEHUs HJIEMEHTOB GajaHCa FPYHTOBEIX
BOJ MO IJOMAIH;

0) cmenmUKY M3yYeHWs peKAMa M GallaHCa TPYHTOBHX BOJ HA OPOINaeMEIX
MaccHBAX.

@opma MOBEPXHOCTA TPYHTOBHX BOX YKA3HBAeT HA HaUpapjleHHe, MCTOIHHKH
NATAHWUA, & B pAje ¢JIydaeB W OTHOCMTEIBHYIO CKOPOCTH JBIKEHHS BOJ.

Budoxponunuye
g Ind

i
8 Pexa C
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Puc. 3. Pacmonokenue HaGmiofaTelbHBEIX CKBHJKAH HA MEKAypedse.

1 — HaGIOxAaTeNbHAs CKBAKIHA B CTBOpPE; 2 — TO Ke, BHe CTBODPA; § — THIPOM3OTHICH; 4 — CTBOP Habmioga-
TeTbHHIX CKBAYKUH; 5 — DAacuYeTHBI aJIeMeHT OXHOMEpPHOTO IIOTOKA; 6 — TO jKe, MJIA JBYXMEPHOTO B IIJIaHE HOTOKA

Tak, HanpuMep, IpU M3YICeHNH peKUMa M 0allaHCa TPYHTOBHIX BOJ HA MEAY-
pedse (puc. 3) B neiXAx 00oCHOBAaHMs IIPOTHO30B M3MEeHEHWsI HTOLO peskKMMa B yCJIO-
BHSIX TIPELCTOAINETO OPOIMIEHN WIN OCYIIEHWS 3eMejb BLITe/AI0TCA 00IacTH OJHO-
7 IBYXMEpHOTO [BWIKEHHS B IJafe.

B mpemenmax MemuypedHo# IoNOCH, orpammdeHHo#l crBopamm AA'—CC’,
IBWKeHWEe TPYHTOBHX BOJI omgHOMepHoe B miane. Jlamee Giamke K ILIOTHHE OHO
CTAaHOBHTCA ABYxMepHHM (cTeopw DD’, EE’, FF'). B mociegueM MecTe B ILIaHe
MOTOK PpacxojAamuiics.

AHanoTHuYnEe TPUMEpPH IBYXMEPHOTO HOTOKA MOYKHO BCTPETHTH OKOJO H3IY-
YMH PeK, KaHalloOB, Ha AJUIIOBHAJIBHLIX Teppacax WM PaBHMHAX, OPMMBIKAOMIUX
K pycjaM BOJOTOKOB (puc. 4). 3mech ImpefcTaBieHH MPUMEePH PAafHAIbHO PACXO[s-
merocsa MoTokKa (cM. puc. 4, @) M pagHalbHO cxopsmerocs (cM. puc. 4, 6).

Ilpm ogHOMEpHOM B IJIaHe IOTOKE, ¥ KOTOPOTO JMHHM TOKA PAacHoJaralTcs
B TApaJLIeJbHHX BEPTAKAMBHKX IIOCKOCTAX, & Ha OJaHe OHN HapallleJbHE MEKAY
cofoli, HabIromaTelbHEE CKBAa;KMHH B3aKJAaJHBAIOTCA IO CTBOPAM, COBIAJAIONMAM
¢ HallpaBlleH#eM JIBHKEHMS IPYHTOBHX BOX. TaKoe pAacIojo;keHHe CKBajsKHH sB-
JAAeTcsa ONTHMAJNBHEIM. PaccTosHAe MEMIY CKBa;KUHAMY N3MEPAETCA OT HECKOJBKUX
HEeCSTKOB N0 HECKOJhKHX COTEH METPOB H [ajke, BO3MOKHO, B HECKOJBKO KHMJIO-
MeTpOB IPH BeChMa BHICOKOI BOZOIPOBONEMOCTH BOJOHOCHHX IIACTOB M OOJBIION
TOpOTAKEHHOCTH Meknypedbs. OUperesieHMe paccTOSHWMI 3aBHCHT OT Ha3HaYeHWS
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HablXomeHUR (Mg W3ydeHWA B3aWMOCBABHM IIOBEPXHOCTHRIX M IOJ3CMHEIX BOJ
BOIM3M ypesa BOJOTOKOB, ONPeNeNeHusa THAPOre0TOTHIECKEX ITapaMeTpoB, pacdera
BeNHYMHE OWTAHUS TPYHTOBHIX BOM) WM GYNeT PacCMOTPEeHO B UeTBEPTOH riase.

B npyxMepHOM BIIaHe MOTOKe, Y KOTOPOro JUHUE TOKa HaXOJATCA B MpOU3-
BOJIBLHHX (HemapallieJbHBIX) BePTUKAJBHHX IIOBEDPXHOCTAX, KAK MUIUMYM 3aKia-
ILIBaeTCA HATH HabIIomaTeIbHHX CKBa;KUH (CM. puc. 3, 4). Tpu cKBaykWHH U3 TATH
pasMelanTca 1o TIaBHOMY HAIpaBIeHUI0, a JiBe OCTaJbHEIE — IO ofeuM CTO-
poHAM,.

B cayuae BecbMma feopMUPOBAaHHOrO B IIaHe IIOTOKA, KaK, HapHMep, Hejla-
JeKo oT HIKHAero 6heda mmormeml (cm. puc. 3, crBop EE’), B kadecTBe MOMOIHU-
TeJIbHBX BHECTBODPHHIX CKBAaKAH MOLYT OHTH HECKOJIBKO CKBAa)KUH, B3aJ0KEHHEIX

o0 CTOPOHAM OCHOBHOTO CTBOPA.

Kax nasa opgsomepHoro, rax
J S ¥ I ABYXMEPHOTO IOTOKOB Ha
\ O —— o KasKOM  CTBODPE  BHITEIANTCH
pacgeTHEe §allaHCOBLIC DJIEMEHTHI
DOTOKA (Ha HPWREIEHHEX DPUCYH-
Kax 3alITPUXOBAHHI).

llprHUMn BHeIeHAA TaKHX
DJIeMeHTOB IOTOKAa OCHOBAT Ha
pasfieieHMH WHTEPBaJa PacCTOs-

7/

5 HIS M@Ky CMeKHHMH CKBAMKH-
2 HaMH TONOJAM U IIPOBeJCHUN
[o 7 [ ez~ HePHCHIUKYIAPOR B  CPelHHX

TOYKAX K COCZUHAIOIMUM JINHUAM.
Puc. 4. Pacuonosxerne HAOMIONATENBHHX CKBAIKIOH CaemoBaredbHO, mJIst ofiHoMep-
OKONO MBIYIMH PeKH (SAMTPHXOBAHEL BIEMEHTHl IO~  yoro' 110moKa dopma ero ome-

TOKA). :
@ — PACKONAUMICH IOTOK TDYHTOBBIX Boi; 6 — cxomammica MEHTa — IPAMOYTOIbHUK, pig) 82
ToTOR; I — Hab/uopaTeNbHasA CKBAXKUHA B CTBOpe; 2 — TO ke, NBYXMEPHOr0 — MHOTOYIOJIBHUK.

BHe CTBOpA, 3 — I'UIPOU3OI'HIICHI
B6ausu OTKPHTHX BOXOTO-
KOB W BOJOEMOB CTBODH HaGJaio-
[aTeJbHHX CKBA)KAH JO/IKHH OHTh NMepPIeHIUKYIADHHME K WX ypesam. Jlyume
BHOHMPATh MeCTa ¢ IPAMOJUHeiiHOE (GOpPMOM ypesa B miawe.

ITapaMeTpuuecK#e CTBODH CKBaKWH, IpeHA3HAYeHHHe A pacuera Koaddu-
I(MeHTOB YPOBHeOPOBOAHOCTH, IIBe30LIPOBONHOCTH, BOLOOTHAYH nopojp Iro K0ﬂe6a'
HHUI0 YPOBHA I'DYHTOBBIX BON, 00BIYHO KOPOTKHWe — HECKOJBLKO NEeCATKOB U COTeH

MeTpoB. Paccrosinve Mexny CKBaxuHEaM® He Goiee 0,51/ at, a ynamennue mociemeit
- h
CKBA)KHHE! OT I'PaHHIL II0TOKa He Goxee)/ at, rae a = -k—lj‘l — Ros(Punuent yponiue-

IpPOBOHOCTH TPYHTOBOTO IOTOKa; Kk — yCpefiHeHHHN Ko3(QPumuenT @QuIbTpa-
OUHE TOPOM, M/CyT; hc, — CpefHAA MONHOCTH LOTOKa, M; W — BOXOOTAadA
mopof.

Ha raxkux cTBopax mepBas CKBa)KWHa pa3sMeIaeTcs Ha PaCCTOAHAM OT ypesa
BoZb, paBHOM 1,5 MOIDHOCTH HOTOKAa, He BCKPHITOM pekoif, ¢ TeM, 9T00H M36e:KaTh
BINAHUA TMPOTEOJOTHIEeCKOT0 «HeCOBePIIeHCTBa» PyCla PeK! WIM KaHaja.

Bokosbie HabmomaTenbHHe CKBa)KHHK IPH JBYXMEPHOM B IlIaHe HOTOKe
UCHONB3YIOTCA A MOCTPOSHUA THAPOMSOTHIIC W TaK Ke, KaK W Ha 0CeBOM CTBODE,
ofecnegnBaOT MCXOMHBIMU JAHHHIMH pacder BeJWYWHE TDUTAHWA TPYHTOBHX BOM.

VYerosna HeEOMHOPOLHOCTH TOJNIN, BOXOHOCHHX IOPOJ CYIECTBEHHO BIHAIOT HA
coCcTaB HaGX0JATeNbHHX TYHKTOB (CKBayKUH W MX KYCTOB), PasMemeHMe MPACMHHIX
gacrelt (PunbrpoB) HaGNONATETBPHBX CKBA)KUH B BEPTUKAJIBHOM paspese.
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PaCCMOTpI/IM HEeCKOJbKO THIIOBBIX CXeéM HeOAHOPOJHOCTH BOJIOHOCHHIX TOJI
Mopoj, B paspese M CBA3AaHHOTD ¢ HUMHU pa3MeMeHWaA HaGIIOJATeNbHHX CHKBAIKUE
(puc. 5).

B cayuae ofHOPOJHOTO CTPOEHHA BOAOHOCHHX HOPOJ (THI @) BHOJB CTBOPA
0 NOTOKY pa3MemiaeTc He MeHee TPEX CKBayKWEH, DUIBTPH HX ~— HONAJOKO OT
MANUMAJbHOr0 (3a MHOTOJETHEe) YPOBHS BOHL.

B cryuae gBYyXCHOWHOro CTPOeHHMA (THI 6) TaK jKe B CTBOpPe IIOC IOTOKY BOJ
pasMemaTcs YiKe KyCTH Ha0NTI0aTedbHBX CKBajKUH, Hajkmeil KyCT CoCTOHT U3
IBYX CKBajKHH: OflHa ¢ QUIBTPOM HECKOJBKO HEKE MAHUMAJIHHOTO YPOBHA TPYHTO-
BHX BOJ B BepXHeM cllaGolpoHAmaeMoM cioe (HO Hersay6oko OT 3epKaja BOJBL),

1ra 2. 33a

) 4T =<4 __M;KM/ // ///’// % /
77-07'5 2 Z'Za'ﬁ J J..gtf pe] I*‘*Ax—a—l
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Puc. 5. Cxemu CTPOEHHUA BOJOHOCHBIX TOJIN IIOPOX H PacCHOJOKeRnA Haﬁnmzxa'renmmxi CKBAKUH

1 — 109Ba; 2 — MeCOK; 3 — IVIMHBI (BOOOYUOPHOE JIOsKe); 4 — clIa0onpoHUllaeMble NOPORBl — CyIOecH, Cy-

PIIMHKWA; 5 — TaJICYHUK; 6 — YPOBEeHb I'DYHTOBLIX BOJI;, 7 — YPOBeHb BepXHEro (IIePBOI0) MEIKILIACTOBOTO BOMO-

HOCHOrO IOPM30HTA; 8 — YPOBEHb HIKNEr'0 (BTOPOTO) MEKIAACTOBOIO BONOHOCHOFO IOPU30HTA; 9 — Habmona-
TeJIBHAA CKBAKUHA

I s
7 L i

BTOpas — ¢ QUIBTPOM B IOACTHIalomeM O0ojlee IPOHUIaeMOM CII0® Y IOJOIIBH
BerHeI‘O cJlIod.

Ilo pammbM HabmiofeHW# B Menkux ckB. 1, 2, 3 ompepensmoTca nomomenue
¥ KojebaHMe YPOBHA TPYHTOBHX BOJN, HaXOAAMMUXCA B BePXHEM Clioe, & IO JaHHHM
Habmaofenndit B TIyGOKEX cKB. 1-a, 2-a, 3-a ompemenAnTea HOJOMKeHMEe W KojeGa-
HHe [He30METPAYeCKOTO YPOBHA NOACTHIANIMAX HANODPHHX BOJ.

B ciryaae TpexcmoiiHoro cTpOeHN (THII €), IPA KOTOPOM BO3MOKHO e POTEKAHHE
IPYHTOBHIX BOJ B HOACTHIAIMUI HaTOPHHT BOAOHOCHHHM TOPH30HT MIHM. 06paTHO
ABHKEHEE BOJ IIOCTEJHETO BBEPX, Ha CTBOPe 0GOPYAYIOTCA aHAJOTAYHHE KYCTHI
HaGIIO[aTOIbHHX CKBAKAH. 31ech IIyOOKMe CKBAKAHBL NOMIKHEL. MMeTh paboume
gacTd QEABTPOB HeIlOCPEACTBeHHO IOJ MOJOMBON pasmeaAlomero ¢ioa ciabompo-
HUTAeMBIX TOPOfl.
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B caygae maTucIOHHOTO CTPOEHWS BOJOHOCHBIX TOJNIN IOPORE (THI 2) BHIIe-
JAATCA TPA BOJOHOCHHX ropusonta (I, II, I1]) n nBa paspensomux cmosa ciabo-
IPOHAIAeMEX IOPOJ, PasobMAlONMX CMe)KHHE BOJOHOCHEE TOPU3OHTH. Bpojas
CTBOPa II0 IOTOKY IPYHTOBHX BOJ 0GOPYZyeTCs He MeHee TPeX KyCTOB CKBasKUH.
B kaknoM M3 HuX 0 TPH HalJwofareJbHHE CKBAJKWHH: Ha TPYHTOBHE Bome (1,
2, 3), Ha BrOpO#l ~— HamopHHl ropmsour (l-a, 2-a, 3-a) m ma Tperuél — TaKme
HaOpHE BogoHocHum# ropusout (1-6, 2-6, 3-6).

Ilantisie 06 yPOBHAX, HAIOPAaX BOUH M O MX KoixeO0aHHUM BO BPEeMEHH WCIONb-
BYIOTCA IS pacyeTa BEeJMYHH IUTAHUA RasKEOTO BONOITOCHOTO TOPM3OHTa CBEPXY
¥ A cocTapjenua 0allaHCOB IOJ3eMHEIX BOJ Ka)K[AOr0 FOPM30HTA B OTJEJIBHOCTH.
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Puc. 6. TUDOBHE CXEMBl I'PYHTOBHX IIOTOKOB.
1 — 1T09Ba; 2 — BONOHOCHAH IIOPOHAYL; & — BOHOYIOPHOE JIoske;, 4 -— YpPOBeHb IPYHTOBBIX BOM, § — HaGJoga-
TejNbHAA CKBOKMHA. IIOTOKM BOX: ¢ — HEOT'PAHUYEeHHEBIR; 6 — 110JyOTPAHUICHHBI, 6 — OTPAaHWICHHEBI (KO-
POTKEN) MeHAY pPEKaM¥; z — TO e, MeKAY DPEeKol M HelponMilaeMbeiM KOPeHNHM GeperoM NMOJHHL; § — TO iKe,
MeXIY DPEeKoit M KpPyTeIM OeperoM, CJIOMEHIIBIM BOJOIPOHUIIAEMbIMYM IIOPOXAMHU
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B ciaydae HOCTENEHHOI CMEHH BONOIPOHMIIAEMOCTH BOJOHOCHBIX IIOPOA IIO
[UIMHe IOTOKAa B paapese (THO J), 4TO MMEeT MECTO, HalpPAMED, B KOHYCaX BHHOCOB
HOATOPHHX ILIeiPoB, BIONTH HOTOKA TAaK/Ke COOPY:KalOTCA HalmlomaTelblible CKBa-.
JKUHB, HO Ge3 Ay6iepos Ha pasHsie rayOuHbl. CyIEecTBeHHHEIM NI 9THX YCIOBHUI
ABIISETCSH TaKOe Pa3MeMeHWe CKBAKUH IO JIHHe IOTOKA, IPH KOTOPOM CpefHAA
CKB. 2 IPAXOAWIACh OH Ha CepeguIly PacCTOAHUA MeXNy Kpainumu cks. 1, 3,
a HOCJeqHUE JBe PACIONaTalHCh OB B CPABHUTEJIBHO OJHOPOJHHEX CJIab0- ¥ CHIBHO-
IPOHMIAeMBIX OTHOKeHUAX. [IpH 9TOM paccTOoAHUE MEKAY CKBakKAHAMU AZ NMOJIEHO
OIIPeJIeNIATECA JONYCTUMBIMY a6COTIOTHEIME IOTPEIMHOCTAMY 3aMePa YPOBHS BOJBL
n onpejeineHus KodpPHNUeHTa GUIABTPANUE CAJIBHONPOHWI@AEMBIX HOpOA, T. e.
yKa3aHHHMHA IIOTPEIHOCTAMY JIsf yYaCTKa CKB. 2—3.

B ciyuae pepKoit'CMEHEI BOJOIPOHUI{AEMOCTH BOXOHOCHEX TOJI TIOPOJ, (THI e)
cpepHas HablliofaTenbHad CKB. 2 JOMKHAa pacHoNaraThCsA Ha TPaHUIE De3KOH
CMEHH BORONPOHHUIAEMOCTH MOPOA. ITO YCIOBME IIO3BOJUT Ha KaKIOM YdacTKe
Meskay ckB. 1—2 m 2—3 paccMaTpUBATH BOJOHOCHBIC IOPOIH OJHOPOMNHEIMIU.

OmnpepesieHre PacCTOAHMS M&KAY CKBaKHHAME AT 3716Ch TaK/Ke JOIKHO IPOU3-
BOJUTHCA IO JAHHKM O MOIYCTAMHX HOTPEMIHOCTAX 3aMepa YPOBHA ® Kooadhdu-
nuenTa QEIbTPanAM HanGojee MPOHAIAEMEIX MOPOJ, T. €. IS yIaCTKA CKB. 2—3.

XapakTep TpaHHYHHX YCIOBHH TPYHTOBBIX HOTOKOB, 0T0OpaskeHHKX Ha puc. 6,
OIIpeJIeNIIeT MECTOTONOKeHIE IPeMMYIECTBeHHO KOHEBHIX HabmogaTe bHEIX CKBa-
JKHH Ha CTBOpax.
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Jliisi HeOTPAHMYEHHOrO B INIaHe HOTOKA (THMI @), TPABHAKOM KOTOPOTO ABJIAETCA
TMOCTOAHCTRBO U3MEHEHUA YPOBHA BOJH 3a AaHHBIA OTPe30K Bpemenu Af mo miomapny,
PacIoJioeHe CKBayKUH TPOu3BoJdbHOe. lIpm 3TOM nis pacyera BenWYMHB IHTa-
HUA TPYHTOBHIX BOJ [NOCTATOYHO WMETH ORHY TAKyH CKBAKHHY ¢ (QUIBTPOM He-
CKOJNBKO HUKe MUHMMAJBHOTO YPOBHA TPYHTOBHIX BOJ.

s moyorpaHUYEHHOTO IOTORA (TUI 6) mepBas HabJOfaTeJbHAas CKBKUHA
(1) pasMeriaeTci Ha pPacCTOAHMM, PaBHOM 1,5 MOmHEOCTH BOJOHOCHOTO TOPHU3OHTA,
He BekpHTOro peroii. [lo 3Tof ckBaKuHe B CIydae OJHOMEDPHOr0 IOTOKA AaHHbBIe
0 Kojie0aHWH YPOBHA HCIONB3YWTCHA B KaUeCTBe TPAHUYHOTO YCJIOBUS IePBOTO
pona. Takum ycioBHeM ABJISAETCS U3BECTHAS 3aBUCHMOCTH W3MEHEHHsS YPOBHA BOJH
0T BpeMeHN.

Crenyroomue CKB. 2, 3 ¥ fgp., PAaCIOJO/KeHHEE IO HOTOKY BOJ, JOJIKHBI HaXO0-

JUTHCA OT TepPBOfl CKBAKMHH HA DPAaCCTOAHUAX MeHee (3 -~ 4) )/ at u Gomee sroil
BeJIMYMHL. B IIepBOM Clydae yCIOBUA Ha TPAHUIIE MOTOKA, HAIPUMED DKM TOPHU-
30HTA BOJH B PeKe, Oy[eT OKashiBAaTh M3BECTHOE BJINSAHME Ha DACYOTHYIO BEJIUIUHY

INTAHUS TPYHTOBHIX BOJ CBepXy wt, BO BTOpoM Ciaygae (mpm z > (3 — 4) 1/ at)
5TOT0 BIUAHUA TPAHUIHOTO YCHOBUsS He Oymer.

O6bMHO B 30He BIMAHNA PeKM HIU BOJ0EMa KOJIeGaHIA yPOBHA IPYHTOBHX BOJ,
OT PeKM WJIH BogoeMa B riIy0b Gepera yMeHBMATCA. 3[eCh BLIIEJIACTCA IPUOPEerk-
HHI THO peskuMa. BHe BIusHus TeX ke rPaHNI 110 HAUPABJIEHUIO K BOJOPasfely
aMILIATYAB KoNeGaHusa YPOBHA YBEIHIHBAKTCH. JTOT TUI DeKUMa 3aBUCHT OT HH-
PUIBTPAIUN OCAJKOB W WMcIapeHus Ha IOBEPXHOCTH, OH HOCHT HazBaHHE BOJO-
pasfeIbHHI.

Iast orpaHMYEeHHOTO € JBYX CTOPOH PeKaMH (KaHalaMH) KOPOTKOTO IIOTOKa
(THI 6) CKBayKIHBI Pa3MEIIAIOTCA OT KasKI0# PeKM IO TOMY 3Ke HPUHIINIY, KaK A
HOJYOrpaHUYEHHOTO IIOTOKA.

CrBop HabNOMATENBHBIX CKBAayKUH PacHojaTaeTcsi HOPMAJIbHO K ypesaM BOJO-
TOKOB, BOJOEMOB, KOTOphe Haubosxee ynoOHE B TeX MeCTax, rje OHU IPAMOJMHeHHEl
B nnane. s{enarennHo ofHy U3 HaONOATEIBHHEX CKBakMH 3aKJIaJbBATh Ha MeCTe
BOjiOpa3zielia TPYHTOBHX BOJX, 9TO MO3BOJHUT HPUMEIITh Gojee IMPOCTEe PaCueTHHE
3aBWCUMOCTH BeTMYMHB MUTAHUS TPYHTOBHIX BO/ OT KPaeBHX YCIOBUI.

B sToM THme MOTOKA TPAHUYHBEIMU YCAOBUAMU SBIAIOTCS TaKiKe W3BeCTHHIS
rpaduKu KoJeGaHUs ypOBHeN BOJAH B PeKaX (KaHAalaX) BO BpeMeHH. UTOOB HCKIIO-
9UTH BANAHHE THAPOTEOJOTHICCKOTO HECOBePHIEHCTBA PeK M KaHaJoB OORYHO
B KaYecTBe IPaHUYHEIX YCJIOBUHA MPHHUMAIOT Tpaduu KodeGaHus ypoBHed IrpyHTO-
BBIX BOJ B KPaeBHX CKBa)KUHAX, PACHOJIOMEHHHX OT TAKUX IPaHUI DOTOKa Ha 1,5
MOTIHOCTH BOJOHOCHOTO TOPUB0HTA,

Hnst moToKa, OrPaHMIEHHOTO C OJHOW CTOPOHH PeKo#l (KaHAaJoM, BOJOXpPaHH-
aumem), a ¢ [pyroil HempoHuUmaeMeM Geperom mosuusl (TUrr 2), MepByl0 HabGTHOmA-
TENBIIYI0 CKBAKUHY PpasMemialoT, KaK YKa3aHo, NCNAJIEKO OT MepPBOM TPaHWIIH,
BTOPYI0 CKBa)KUHY — TOCPeJUHe IOTOKA ¥ TPETHI0 — OKOJO HEIPOHUI[aeMOTO
Oepera — BTOPOIl TpaHUIIH,

Haxorern, B caygae KOPOTKHX IOTOKOB, OTPAaHNYCHHBIX PEeKO#l M KpPYTEM, HO
TPOHUIaeMEM GeperoM, IMOJ CRIOHOM KOTOPOTO HOTOK HE MONYYaeT JOIOJHUTEIH-
HOTO MUTAHUsA cBepxy (Tum J), Tperha HabiaromaTelbHas CKBa)KIHA BeChbMa JKejla-
TeJIbHA OKOJO ycTyma 9Toro Gepera. llpe ppyrue ckBaskuHH (1, 2) pasMemaiorcH,
KaK ¥ Ha IPefbIAyIIeil cXeMe; CTBOP HabNIOMaTeIbHBX CKBAKHH Pa3MeIIaeTCH TaKsKe
0 HATIPaBJEITHIO TOTOKA.

PaCCMOTpeHHIﬁe BEIIITe CX€MEl PaCIOJIOKeHUA Ha6JIIOIKaTeJII)HbIX CHBaXHH BHIIOJ-
HIMB IIPW U3BEeCTHOM HallpaBJIeNUW NBUKeHUS NTON3eMHBIX BO.. Hpﬂ OTCYTCTBUU
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NAHHBIX 00 9TOM HaUpaBJEHWH WJIN CIOKHON dopme 3epKalla TPYHTOBBIX BOJ
MOKHO PEeKOMEeHIoBaTh pacmodoenue ckBakue mo I'. H. Kamenckomy, B Bupe
OpaBUIBHON ceTKW KBampaToB (puc. 7). MueEManbmoe 9YNCHo HaOIIONATEIBIEIX
CKBa)KHH PaBHO HATH. UeTHpe CKBA)KUHBI PacIoNaralOTCA [0 yriaM KBajparta,
a mATasg — B ero meuTpe. TaKasf ceTKa HaOMIOATENBHKX CKBajKUH I103BOJIAET IPHU-
MEHUTDH IpoCTefiMue ypaBHeHWA B KOHOUHHIX Pa3HOCTAX, COCTABIEHHBIE IS NBYX-
MEpHHX IIOTOKOB.

Teppuropus, HojIeKamad A3yIeHu0 GajJaHCa TPYHTOBHIX BOJ, a B JaJbHei-
ImeM HYRIAIOMAsiCs B IPOTHO3e N3MEHEHUA UX Pe;KUMA, HOKPHBAeTCS paBHOME PO
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Purc. 7. Pacmonxo:xenne HaOMIONATENbHHX CKBA/KHH II0 KBAApPATHOH ceTKe (3aITPHXOBAHEL dile-
MEHTH IIOTOKA).
a — CKBUKMHE HA OCAX CAMMETpHM, 6 — TO ¢, B yrIax KBappara, ¢ — KBAAPaTHAA CeTKA CKBaMUH, I — Ha=

6monaTeIbHaA CKBOKMHA, MCIIONb3yeMan [JIA pacdeTa BjieMeHTOB 0ajlaHca PPYHTOBBIX Bof; 2 — TO e, B MecTe
mepecedeHuA JAMHUK CeTKM; 3 — OQUH U3 BJIEMEHTOB I'DYHTOBOILO IOTOKA

ceTKoit (cm. puc. 7, 6). B TouKax mepecedenus TWHMIL CETKA 3aKIabBalOTCA Habiro-
naTedbHbe cKBaKAEE, HecoMueHHO, 9T0 HeT HEOOXONUMOCTH IOKPHBATh GOABIIYIO
nJomanb Tako#l ceTkoil ckBakuH. OmHAKO pACHONOKeHHEe XOTA OB 9YaCTH STHX
CKBaJKUH II0 TaKOH CeTKe 0U4eHb 00JeTrYdT aHAAW3 M IPOTHO3 PEKAMa TPYHTOBHIX
BoJ BO BpemeHW. PacCTosfiHMA MeKNy CKBa)KHHAMA DPaCCMaTPHBAIOTCH B 9eTBEPTOi
raaBe.

HpoMe yKasaHHHX (aKTOPOB, BINAIIIAX Ha QOpMHApOBaHIe pe;KIMa ¥ AUHA-
MUKH IDOA36MHHEX BOJ, HE0OXOMUMO YIATHBATH IPHA PaCIoNOKeHUH CKBAa’KUH BOMIO-
X03ANCTBeHHEE YCIOBHA W CHeNMEPUKY 0alaHCa BOJ IPU OPOMEHHN M OCYMEHUA
3eMeJIb.

Ha puc. 8 cxemaTnuecK u300paskeHa JacTh 0pOMIaeMOTo MaCCUBa, OTPAHAYCH-
HOTO KaHAlaM#, OPOCUTENAMH M KOJJIGKTOPOM.

B ycmoBHAX OPOIIEHUS CO3[AETCH CJIOKHAA MOBEPXHOCTH TPYHTOBHX BOJ.
3anava nayuennsa OajaHCA TPYHTOBHIX BOJ CBOMHTCS K HaXOJKJAEHUIO OCHOBHEIX €To0
3JIEMEHTOB, 3HAf KOTODHE W MX CBA3H C BOMOMOMAaUeH, NpeHA;KHEIM CTOKOM ¥ IPY-
raMu GaKTOPaMH, MOKHO JeTKO COCTABUTH TPOTHO3 U3MEHEHUS PeKMMa ITUX BOJ
OpH HOBBIX YCIOBHUAX BOOIOAYM, pexUMax OpOMIeHUsI, NPeHaMHa n T. ..

C aToit meJblo, HAIPUAMED, HA IIOCTPOCHHBLIX OPOCATENbHHX CHCTEMaX, TNIe Tpe-
GyeTcs IpOM3BeCTH AETANBHHI aHalus dopMupoBamus GanaHCa TPYHTOBHIX BOR,
COOPY/KAeTCHA CeTh HaGIIOJATENBHEIX CKBA/KAH U3 CIeyOIUX IJIeMeHTOB;

1) KOpoTKZe CTBOPH CKBa)KAH, HOPMAaJIbHBICE K KaHalaM ¥ IpeHaM;

2) CTBODH CKBA)KMH, COC[MHAIIHE DA3JUIHEE BOXOTOKM, WYHIUE TAK/Ke II0
IMEASM TOKOB B Ijame;
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3) rpynnst HabGIOAATeIBHHX CKBAKEH, I[03BOJAININE MCCISZOBATH OaJaHC
IBYXMepPHOTO IOTOKA, ¥ OJUHOYHEE CKBAKEHEL MJS YTOYHCHMA KapTHl THIPOU30-
THIC M 0TOOpasKeHMsA rpaHWYHHIX ycaosuit. Ilociegnue M3 3TUX CKBaMKWH pazMme-
marpTesl BOGIM3H OTKPHTHX BOJZOTOKOB M BOJOGMOB, a TAKKe APOH.

Cxema, mpepcraBjieHHas Ha pUC, 8, BIOJHe pernpeseHTaTMBHa X B CIydYae
OTCYTCTBUA Ha MeCTHOCTU OPOCHTENbHHX W APeHAKHHX KaHAJOB, HO COODY/KeHHe
KOTOPHX BeChMa BEPOATHO IO IPOeKTy. B o6oux cayuasx oCHOBOM [jis pasMeme-
HUSL CeTU HabJIofaTeNbHEIX CKBa)KUH OyIeT CYMeCTBYONIAA W O:KHAZaeMas IOCIe
OpOIMeHusl UIM ocymeHHs (opMa 3epKajla TPYHTOBOTO IOTOKa. Tak, Haupumep,
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Puc. 8. Pacmoaoxenne maOMIONATENBHHX CKBAKUH HA MAacCCHBe OpPOLICHHAT.
1 — pac4YeTHbIe TOUKH HB&IID&THOﬁ CeTKH, IJIA KOTOPBIX COCTABIAETCA IIPOTHO3 H3MEHEHHSA VPOBHA I'DVHTOBHX
BON; 2 — TOYKH, OTpa{aiolIne IpaHugHbBIe YCJIOBHUA, 3 — Haﬁmoua'renbume CKBAKHUHBI; 4 — DACUECTHBIC 3JIeMEH=
THl HOTOKA, ZJIA KOTOPBEIX COCTABJIAETCA B IIepBYIO odependb 0aJIaHC I'pYHTOBBIX BoA; § — T'uApOUSOTHUIICH

mo crsopam cks. 1—6, 19—22 (cm. puc. 8) B mpefienax 3amTpUXOBaHHHIX HIEMEH-
TOB IIOTOKA, BHIIGJCHHHIX Me:KIy CpPefHUMM JIMHUAMY, BEYHCIAIOTCA BeIUTUHE
UHPUIBTPAIIAA ¥ MCHAaDPeHUS 'PYHTOBHIX BOJ, OLPeIEJIAeTCH BO3MOKHOE BOCIOJIHe-
HHe MOg3eMHOr0 cToKa. 1o maHHHIM KoleGaHUA yPOBHA I'PYHTOBOM BOXE B I'DYIIO-
BHIX ckBasxuHax 18, 23, 24, 25, 29 u ap., PacHONOEeHHHX B MeCTaX, Ife IOTOK
SIBJIAETCA JABYXMEPHEIM B IJIaHe, TaKke COCTABIACTCHA IOJHHA 0alaHC TPYHTO-
BHX BOJ.

Ilns oro0pasKeHWsi rpaHMYHEIX YCJAOBWE DS CKBayKUH pacCHojaraeTcsi BOIU3M
KaHalloB ¥ ApeH. IIa moclieqyiomero mpOrHO3a pPeXWMa TPYHTOBHX BOJ BeChMa
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yHoOHO BHadYalle Ha Y9aCTKe PasOGMTh KBajpaTHYI0 CETKY € TeM INaroM, KOTODHI
0TBedaeT YCPeQHeHHBIM 3HAYeHHAM TUAPOTEONOTHYECKHUX IapaMeTPoB H IpHeMie-
MO#l TOYHOCTH pacyeTHOTO IPOTHO3a.

PacnonosxeHue mabrolaTeIbHBX CKBayKUH, IpHBeJeHHKX Ha pHcC. 8, oTBedaeT
npumepso mwromanu 650—700 ra (Bcero 36 ckBaykum). OBo xapakrepusyer coboit
OIOPHHIA KI09eBoll GalaHCcOBHl yuacToK. TaKUX yY4acTKOB MOKeT GBITH HECKONBKO
B IpefieiaXx OPOCHTeNBHON CHUCTeMH. XapaKTepPHHM [JIf OPOIIAeMEHX YJaCTKOB
ABJIACTCA COKpaMeHHe PaCCTOAHHA Me:KRAy cKBakuHaM® 1o 50—150 M.

Iasi mpaBmabHoro BHGOpa TpaHMYHEIX YCHOBHHA Baskeo 3ablaroBpeMeHHO
U3YYUTh THUAPABIHYeCKYI0 CBSI3h OTKPBITHIX BOJOTOKOB € TPYHTOBHIMH BOJTaMH.
B papge ciyuaes sTa cBA3h OyneT 3aBHCeTHh OT JUTOJOTMYECKOTO COCTaBa TPYHTOB,
CTelleHU 3allIeHUsA JHA U OTKOCOB KaHAJKOB, IPeH U T. I. B sagawy mpeaBapuTein-
HEX MCCIeOBAaHUA [OJKHO BXOJWUTH OUpe[elieHHe THAPABIUYECKOTO COIMPOTUBIE-
HUs Joka KaHAJIO0B, PEK, METOAMKA KOTOPOTO PacCMaTpPUBAaeTCs B 4eTBePTOH riase.

PaccMoTpeHHble BhINe NPUHIUIL pasMelieHHs HabnmogaTedbHBX CKBaKUH He
HCYePIEBAIOT BCEX BO3MOYKHHX cxeM cerr. Ho Bo Becex ciydasx o6Aa3aTelIbHO UMEThH
Takoe pacIooyeHNe HabNIOMaTeIbHEX CKBayKUH, KOTOPOe I08BOIMIO OB BHIIOJ-
HHUTH pacyeT MHPUIBTPAMOHHOrO0 NUTAHUS, UCHAPEHUS TPYHTOBHX BOX M UX IOJ-
3eMHOTO CTOKA JJIfl THIIOBEIX Te0JOT0-IUTOIOTIIeCKIX U TUPOTe0J0THYeCKHX YCIO0-
puil. HeoOXxomuMo HOMHHTH, 9TO HPH PAaCIONOKeHUH HaGII0faTelbHBEX CKBayKHH
Ha MECTHOCTH B IePBYI0 0Uepe/ib YIUTHBAITCH ee pelsed, reomopdonorus u obmue
TUpPOTeoJioTHYeCKre YCuoBus. PailoHupoBaHde GONBIIMX TEPPUTOPHM IO BTHM
OpHUsHAKaM FABJISETCH WUCXOMHBIM IIOJOMKEHWeM HPY pas3MemeHHH HabIXiomaTelbHOR
ceTH, HMeromell pernoHalbHOe 3HAUYCHUE.

OBOPYJTOBAHVE HABJIOJATEJBHBIX IIYHKTOB

B cocraR HaGIfaTelIbLHHX IIYHKTOB MOTYT BXOAUTH: OfHA UM HECKOIBKO
HabI0naTe AbHEHX CKBAaYKHH, 3aJ0KeHHHX Ha PasiHble BOMOHOCHBIE [OPUBOHTH, BOKXO-
MepHBEII HOCT Ha peke (KaHale), ocajKoMep, ILIIOBHOTpad M HHOTAA IOYBEHHHIT
ucmapuTeds. 1Ipu sToM HabMomaTeIbHEe CKBAKUHE PasMeINalTCA B OHOM KycrTe,
¢ paccrosmMeM apyr or apyra 1—3 m. Paccmorpum mysrTsr g mabmiomenus 3a
PERAMOM IOABEMHHX BOJ.

Ilpu 06opyJoBaHMA TAKUX HIYHKTOB HEOOXOAMMO YYHUTHIBATH:

1) BO3MOKHOCTH HAJEKHO BECTH HaOJIONCHUA 3a pacIpefelieHHeM HAIOPOB
HO/[3¢MHEIX BOJ[ II0 BePTUKAJI MOIIHOTO BOJOHOCHOTO IJIACTa MJHU CME;KHEIX BOMO-
HOCHHIX TOPHM30HTOB, Pa300IEHHHNX CIaGOIPOHUIaeMHIMH IIOPORAMHU,;

2) ymo6cTBo HabimofaTeIbHBIX CKBa)KMH JJA 0T60pa Ipo6 BOABI Ha XUMUTe-
CKU# aHAllu3, PeMOHTa, YHCTKH, IPOKAYKH BOAH U T. IL;

3) obecmeveHHOCTs LPOM3BOACTBA JIMTENBHEIX (MHOTONOTHHX) Halaiofienuit
3a PEKUMOM TPYHTOBHIX BOJ.

KoucTpyknus maGumogaTeldbHON CKBajKUHEL NOJKHA obecmevuBaTh, C onmoit
CTODOHBI, HAaE/KHYI0 H3O0NANNI0 CKBAaKUHEL OT BOJ BOJOHOCHEIX TOPHM30HTOB, pac-
HOJOKeHHBX BHIIe W HIUKE U3ydaeMOT0, a TaKyKe OT BOJ aTMOC(epHBIX 0CagKOB,
a ¢ Apyrofl CTOPOHH, — XOPONIYI0 CBA3H C M3y9aeMBIM BOJOHOCHBIM FOPH30HTOM.
B komCTpyRUME HaGi0aTeIBHON CKBAaKUHEL BHIIEJAIOTCH CIENYIOH[Me 3JIEeMEHTH!
(puc. 9): a) ¢uasTp 5, obecmedUBATOMUIl JOCTYI B CKBaKUHY BOJXBI M8yIaeMOro
BOJOHOCHOTO TOPH30HTa; 6) Tpyba 4, Ha KOTOPO# KpenuTcs GUALTD; B) Haj3eMHAas
wacTh 9TOM TPYOH 2, BoaBHIMaoMmascs Han semieil a 0,7—1,2 u; r) oromosox I —
3amMpaeMoe yCTPOICTBO, IpefloXpaHsIiee CKBAKUHY OT 3aCOPeHUsA W HOIAJAHHUA
aTMOCHiePHBIX OCATKOB.
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Yro6H B CKBa;KHHY HE [ONAAAJMN [OBEPXHOCTHHE BOJAE W OCaKH IO 3aTpyo6-
HOMY IIPOCTPAHCTBY, B YCTBhE ee yCTPAWBAIOT TaK Ha3HBaeMHll samok. llociemmmit
MO;KeT OHTh TIAWHAHHIM, MEeMEeHTHHM WIN KOMOWMHMPOBaHHBIM.

Puc. 9. Koucipyrumsa wnabuawopma- Punc. 10. Cxema W30aAOUKA BOZOHOCHEIX TOPH30HTOB.

TeJbHOM CHKBAaKUHEL. a — cnoco0 sagasJjBaHMA o0CagHRIX TPy0 B INIMHBEL: I —
1 — OTONOBOK; 2 — HATPYOOK; 3 — KOM- BHEIIHAA KOJOHHA TPYG; 2 — (UIbTPOBAA KOJOHHA; 3 — Dpa-
GMHUPOBAHHMA TIMHAHO-IeMEHTHEIN 3a- Oouaa wacTh ¢uIbTPa; 4 — OTCTOMHWK; 6 — CHOCO0 LeMeH-
MOK; @ — IIeMeHTHAA IONYITKA; 6 — TUpOBAHMA: I — IieMeHTAIMA 3aTPyYOHOTO IIPOCTPAHCTBA, 2 —
PIMFSTHEN 3aMOK. 4 — KOJNOHHA TPYO; oGcanHaA KoJIOHHA TPY0, 3 — OCTATOK BHYyTpeHHell o0cagHOH
5 — pabo9as 9acTb QUIBTPA, 6 — OT- KOJIOHHBI TPY0, 4 — pabowasa dacth ¢uapTpa. I—III — BO-

croltHuK; 7 — IpPoOKa; & — penep HOHOCHEIE TOPUBOHTRI

Ilpm o6GopymoBaHUM CKBa)KWH i HaOmiomeHwil 3a MOA3eMHHEIMH BOXAMH BTO-
POro OT IMOBePXHOCTH UXH eme (oxee TIyGOKOTO BOJXOHOCHOrO TOPUBOHTA BCE TOPU-
30HTH, PACHOJIOKeHHEIe BHINe HaOIIIaeMOr0, OMKHK OHTH
H30IUPOBAHEL ¢ IOMOIIBI0 TaMIOHAKa (IIMHAHOTO, IE@MEHTHOTO). (
[lepBeiif ¥3 HUX OCYMECTBIASTCA HPYW HAJXWIUMN IJIAcTa TIUH
MOIIHOCTHIO He MeHee 2,0—3 M, B KOTOPHI MOIYT 3aZaBiUBaTLCH
o6cagnse Tpy6w (puc. 10, a); Bropoit — mpu rayborom GypeHuu
U M30JIAIUU BHINENEKAMWX TOPU3OHTOB OT HUKHETO, KOTODHIA
nomken Habmogatbhea. CTeHKH CKBa)KMHHL B MeCTe TaMIIOHAKa,
T. e. y 6ammaKka o0cagiiofl Tpy6E M BHINE, TONKHE OEITH CIOKEHEI
13 BojoHempoHuilaemoil mopogsi. IlememTupoBaHMe 3aTpyGHOrO
IpOCTPAHCTBA IIPOUSBONUTCA LyTeM 3aKaUKW IleMeHTa ot 3a6os
no yersa ckBarmmst (puc. 10, 6).

Ilpm meobxoguMOCTH u3yd4aTh HECKOJBKO BONOHOCHBIX TO-
PUBOHTOB pPeKOoMEHxyeTcs 060pyzoBaTh HaGNIOZATENBHYI0 CKBa-
SRUITY [JI KasRI0TO U3 HuX. HeCKONBKO TaKUX CKBAYKUH 06pa3yioT
X KYyCT. '

B cKRaXBHBEIX TPEHIMHOBATHX IOPOKaX W rpaBHIHO-TaIETIHHKO-
BHIX OTIOKEHHUAX CKBa;KUHEL MOTYT 060pymoBaThCs GecceTouHsMu
duasrpamu. Ha ofcajusix mwiv mOMMITHICHOBHX TpyGax nporus Fac. 11. Hrex-
na601aeMOT0 TOPU3OHTA IPOU3BOTUTCA [EIpYaTas WM ImejieBast reTp
nepdoparus.

B mecuamelx omioskeHuRX OORYHO [Jif HabIIONEHUs OPUMEHSIOTCA CeTYaThIe
«punbrper. J{us KpymEEIX DECKOB BHGUpaeTCa peaKas CeTKa NPOCTON THaHM W3

47




TONCTOM TPOBONOKA. LA MEJIKMX W HMANCTHX HeCKOB PEKOMEHIYeTCs NPAMeHATH
3aCHIIHEE, KOP3WHOYHBIE WIM KOMKYXOBHE (PUIBTPH.

MeHEMYM 3apaCTaHUAM MONBEPIKEHH IOJMSTHICHOBHE W acOOlleMeHTHEE
TpyOH, UTO AelaeT MX HPeJUOYTHTeNBHHMH II0 CPaBHEHHIO ¢ METaJINYeCKUMH,

AnturopposuiiEee (GHIBTPH MOTYT H3TOTOBJIATECA N3 IepPOpPAPOBaAHHHX
MOJIMOTIJIEHOBHX TPYG, OOTAHYTEHIX MJIAcTMACCOBOM CeTKOM, CTEKJIOBOJLOKHOM WJIN
IJaCTHHOR mDapaioHa, ofpabGoraEHoro menogsio. MoxBEO Ha HepdopuUpoBaHHYIG
HOJMUATHNCHOBYH TPYOY HajeBarTs ONOKHM W3 IOPHCTOH KepaMuKiu.

O6rnueo ¢mabTp yeTaHAaBIMBaeTcAd Ha Takyio riay6uHY, 9T06H OH He ocymaics
Haske TIpu HauGoliee HUSKOM IOJIOMEHWH YPOBHA IOA3eMHHX Boju. [lnmEa paboueit
YaCTH HE [OJKHA OpeBHmarh 2 M, oTcToHHUK 1,5—2 M. OpHaxo mpu nHeobxomm-
MOCTH (MKCHPOBATH HAamOpP BOAH B AaHHON TOUKE mJIacra, YTO BayKHO NPH N3ydeHUN
BEPTHKAJLHOTO BOJ0OOMEHA B TONME HOPOJ, AInmHa paboueil vacTy GUIBTPA COKpa-
maetcsa no 0,5 M.

Ina mabniomeHMA 3a ypPOBHEM BOAH HETJIy6OKO OT IOBEPXHOCTH, HalpHMeD
opn QUIBTpAmUH M3 naM0, IpW H3yYeHNMH THPOEMHAMHYECKHX CETOK BUIKEHWS
M@Ky TOPH30HTAILHHMA JPEeHaMA O T. ., B PHXJIHX OTIOKEHHAX yHROOHO mpHMe-
HATH mWrekpuiabtpe (puc. 11). Msroronstorca omm m3 GypuasEmX TPy6 (wTanr
KpymHoro puamerpa). PaGosasa mnepdopmpoBaHHas wacts mimHonr 0,25—0,30 M
obTanyta ceTroil. Hakomeunmk mupe ¢uapTpa 7w 3aocrpen. [ny6wHaA yCTaHOBKHU
mx MeHee 10 M.

B cyramEkax HabuogaTeNbHBEE CKBAJKUHB MOJUKHH HMeTh MAHWMaJIbHBR
[IHaMeTp, TaK KaK 9eM OH MeHbile, TeM GHCTPee YPOBEHDb BOJH B HMX pearupyer Ha
m3MeHeHMEe MNABJIEHHSA B BOJOHOCHOM TOpH30HTe. HampuMep, MOKHO OpPUMEHATH
Tpy6r pmamerpoM 2”. B mpyrmx yenosmax Gomnee pacIpOCTPAHCHHEIM SBISETCH
nuaMerp Tpy6 3",



I'/TABA YETBEPTAA

TAAPOIUHAMUYECKAN AHAJIN3 PERIMA TNION3EMHBIX BOJ
N COCTABJIEHME X BAJAHCA II0 JAHHBIM
CTAIIMOHAPHBIX HABJIONEHNN 3A NX PEXRNMOM

Boxpmaa 3acixyra mcciaenoBareneir BomHoro 6Gauanca (E. B. Ommoxos,
1I. B. Orouxrmit, M. A. Beanxanos, A. H. Kocraxos, T'. H. Kamencknii,
M. A. IlImzgr, M. M. Kpsiros, A. A. Pome, A. @, Cragses m jap.) sakxodaercs
B paspaGoTKe METOMNOB ONPeNeNIeHHs OTJAeNbHHX ero BIeMeHTOR.

Ilpm pasgenpHOM SKCHePHMEHTAJIBHOM ompejfieleHNN GoJBITMHCTBA HIEMEHTOB
BomHOTO GajaHca Hambolee IIOXO0 HOAMAIOTCS YYeTY WHOUIBTPamMOHHOe NMHTAHUE
TPYHTOBHIX BOJl, HX MCHapeHHe, IPATOK H OTTOK LOA3eMHBIX Box. Memny TeM Ha-
OnoflaeMbiil B HATYPHBHIX YCHOBHAX PEKUM IPYHTOBHX M MEKIIACTOBHIX (4acCTO
HANOPHHIX) BOJ HEIOCPEJCTBEHHO OTPayiaeT BCE STH DJIEMEHTH.

s ompeneneHns 37IeMeHTOB GallaBHCA TPYHTOBHIX BOJ 1O MAHHHEM UX PEKHIMA
ACHOIB3YIOTCA 3aKOHOMEPHOCTH NMHAMUKH IOJ3eMHHX BOJ, B YaCTHOCTH TEOpUA
HeycTaHOBUBIeNcH (HIBTPaIuy.

OCHOBH TUAPOAWHAMHYECKOTO METONa aHalIu3a pPeKUMa TPYHTOBHX BOJ IJs
OIpefieleHNA WX HUTaHUA CBepXy BuepBHie Ouinu paspaborasm I'. H. KameHckum
(1943). m mpepsomxeHsl ypaBHeH N HOYCTaHOBUBINETOCS JBMKEHN A MON3EMHEHX BOJT
B KOHEUHHIX Pa3HOCTAX. B 3TUX ypaBHEHHUAX, IO CYmECTBY BHPasKalMUX GalaHC
TPYHTOBHX BOJi B 9JeMEHTE HOTOKa, HEMOCPeNCTBeHHO CBABHBalOTCA KolebaHus
YpOBHSL BOAH C dlieMeHTaMu OalaBca.

Ha ocvose pabor I'. H. KaMeHcKOr0o HaM IIpeicTaBuiiaCch BO3MOKHOCTH pe-
IIATh 3ajadyy W0 ONpeJeIeHMI0 BCEX APYIMX »JIeMeHTOB (ajaHCa TPYHTOBHX BOJ,
KaK JUIsA UX PaCUeTHHX YIACTKOB, TaR I AJA N3Y4eHHOT 0 BOZocGOPa B IMeI0M, HCXOMA
13 3HAHUIl PeKMMa DTUX BOJ M T'HAPOTeOHoruYecKuXx mapamerpoe (JleGemes, 1951,
1963 u ap.).

IMapanmensHo ¢ HaMW [JaHHOE HaUpaBleHNE HCCIeNOBaHW GalaHCa TPYHTO-
BHX Bopx paspabareiBamock Il. A. Kucemesmm (1951, 1961 rr. m ap.). B cBoux
paGoTaX oH IPUMEHSET Te ke ypaBHEHHA HeyCTAHOBUBINETOCH NBWKEHUA TPYHTO-
BHX BOJ[ B KOHEYHHX Pa3HOCTAX I MCIONB3YeT X KaK IIPU pacueTe BeIUYWH HCOa-
PeHHsI ¥ CTOKa TPYHTOBHX BOJ, TaK M [JIfA BHYHCIEHNA OCHOBHHX IIapaMeTpoOB
HeyCTAHOBUBIIETOCH [BIKeHNs (HEJOCTATOK HACHIEHWSA Nopon, Kod(UImeHT
YPOBHEIPOBORHOCTH),

CymecTseHHO® oTIHYIHMe JTOH METONUKH IOJNCYeTa GajaHCa TPYHTOBHX BOJ
OT Hame#l B3aKA0YAaeTCA B TOM, YTO IOACYET 3IEMEHTOB GajiaHCA OH LIPOMBBOJMT
HAPACTAIONUM HTOTOM BO BDeMOHII, B CBA3H C YeM TaKoe HalpaBIeHMe MO)XKHO Ha-
3BaTh uWHTerpalpHEIM. OHo ynoOHO [IA aHanM3a CBASedl MHOTOJIETHETO PesKNMa
BOJl C IPHUPOAHEMU (HaKTOPaMH.

Hame wHampaBieHme MoXHO Ha3BaTh nnq)q)epeﬁnna.nmmm, IMOCKOJBKY MBI,
BO-IIEPBHIX, PUKCUPyeM BHUMaHME Ha OTHEABHHX OTPE3KaX rof0BOr0 IHKJIa, a BO-
BTOPHIX, TOJCYUTHBAEM BaMKHYTHE O0allaHCH TPYHTOBHX BOJ U II0 TEHOTHYECKH
PasHOPOLHHM IIepUOIaM faeM rofoBoi 6aaHC TPYHTOBHX BOJ B IEJIOM.

Hpome Toro, MH BCHOIB3yeM A KasKAOT0 IPOMEKYTKa BpemeHn At cpemame
BeJIMIMHLE HAOPOB BOY 3a 9TH IPOMEKYTKHN, 9YTO IPUBOAUT HAINM ypaBHeHH:A
B KOHEYHHX DAa3HOCTAX K HesBHOMY BHALY. JTOT BHj ypaBHeHHil ofecmedmBaer
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-yeTOMYMBOCTD PeIIeHMI HPAMBIX B3ajad W IOBHITaeT TOYHOCTh pelleHUs oGpar-
HBIX B3ajad.

BMmecTe ¢ TeM MH HIEPOKO MCIOJIb3yeM He3aBHCHMEI MeTOJ Ope/eIenns mapa-
MeTpa | IO MAHHHM O Pe;RUMe BJIa;KHOCTH I'DYHTOB B 30He aspalliid, a TaKKe Jio-
TOJHACM THAPOIMHAMHUIECKMI aHAIM3 PEKMMa TPYHTOBEIX BOJ PAacyeToM BOZHOTO
famanca B STOH B30He.

[IpuMenenne ypaBHEHMA HEYCTAHOBMBUIETOCS [BWKCHHUSA TPYHTOBBIX BOJ B KO-
HEYHHIX pAa3HOCTAX K pacyery. saeMeHTOB GallaHca BOjZ B JMTEpaType IIPAHATO
HA3HBATh METOJOM KOHEYHHX pa3HoCTel u3yweHus GasmaHca.

B 50-x romax mamum u gpyrmmu asropamm (C. M. CemenoBa, U. K. 'asuu
¥ Ap.) Ol DPHEHAT STOT METOR He TOJIBKO I eCTeCTBEHHHX YCHOBMH, HO W A
VCIOBUH OpPOIIEHUs W OCYIIEHUS.

B 60-x romax B cBasu ¢ paGoramu I1. fI. llonyGapunosoii-Kouunoii, H. H. Be-
puruna, C. @. Asepbarosa, B. M. Illecrakora, a Tamske HAUIMMK ¥ fP. B IPAKTEKY
[HAPOTe0JOroB CTajJ IMMPOKO BHEAPATHCHA aHAAMTHYECKHH METOJ] aHAIM3a PeKHMa
TPYHTOBHIX BOX M pacuera MX Gamanca. 9T0T MeroJ A CPaBHUTENBHO IIPOCTHIX
cXeM JIBIKCHAA TPYHATOBHX Boj MaeT Goliee shderTHRHEE pemenus, TpeGyer MeHbIIe
HCXOHHX HHPopManuil o THAPOre0JOTHYECKUX YCIOBHAX M MeHee TPYNOeMOK s
py4soro cuera.

He mepeuncnss JOCTOHHCTB METOJA MOJEJIHPOBAHHSA, OTMETHM, 4TO JJIA yCIEHI-
goro mpumenensss IBM HeoGXo[MMH BCECTOPOHHUI aHajM3 THAPOAUHAMUYECKON
06CTaHOBKY, MPEIBapUTEIbHHI pacier IMAPOrecJOrIuecKAX MapaMeTpoB, a Tarike
omenKa 0ajlaECa TPYHTOBHIX BOJ B OTJEJNBHHX ¥ Pa300meHHEX HYHKTaX TePPHUTO-
puu. Bece »rm m ppyrEe momo6HEIe 3amag¥l BOSMOKHO pemarh 3abiaarospe-
MEHHO,

Mcmoab3oBanne aHAJIATHYCCKAX METONOB M MeTOIa KOHEUHHX PaBHOCTEH MOBBO-
JsieT HAXONMTh: 1) HUTaHMe TPYHTOBHX BOJ CBePXY (MHQHIBTPAIMI0 OCALKOB,
McIlapeHne TPYHTOBHX BOJ); 2) Pa3HOCTh MEXKIY IPHUTOKOM H OTTOKOM JTHX BOJ
B rOPUB0HTANLHOM HAIPaBJIEHNY; 3) IMepeTeKaHHe IPYHTOBHIX BOJ B IOACTHIAIOINIE
BOJ[OHOCHEIC IJIACTHI HOPOJ MIM o0paTHOE IBM)KeHHe HANOPHEIX BOJ B I'DYHTOBLIH
MOTOK; 4) M3MeHEHMe 3allacOB IIO/3eMHEIX BOJX M GaJaHC BOAHL B I[EJIOM; D) DKCTPa-
OJIXPOBAHUE PE3YJIBTATOB PacyeTa JIeMEHTOB OaldaHca Ha NMpH/Ie:Kallie TeppPHUTO-
PHMH ¢ TEJIbI0 COCTAaBIeHNA o0mero BoxHoro Gandamca KpymHHX ob6macreir. Paccmor-
PHEM ANAIHTHICCKHN M KOHETHO-PAaB3HOCTHEIH MeTOJEL.

AHAJUTHYECKRI METOQ

drorT MeTox 6GasupyeTcsi Ha AHAIHTHISCKHX pPeMEHUAX AUP(epeHIHATBHEIX
ypaBHOHNUII HEYCTAHOBMBINETOCH NBIKEHNA IION3CMHEIX BOJ JJIA ONpefeeHHBIX
rpalAvHbBX yesaouil. PacaeTHEE cXeMH 00KYHO BHOHPAIOTCS IPOCTHIE: OXHOPOLILIH
BOJOHOCHHH IJAaCT MJIM MOTOK MOT36MHHX BOJ ¢ IIOCTOAHHON BONOIPOBOIUMOCTHIO,
OTHOMEepHBIA B IJIaHe M paspese MOTOK W T. O. BanancoBble ypapHeHHA HpencTas-
Jensl B pupdepeHmuaIbaod dopme.

IIpn manuuuu OIOTHHIX M MOIMIHHX IMIMH B OCHOBAHMHM BOJOHOCHEIX XODOIIO
IPOHHIAEMBIX HOPOJ pacyer MHTAHHA IIOJ3eMHEIX BOJ CBEPXY IPOU3BOLUTCSA 6es
ydera mepeTeKaHHsA STUX BOJ B IOJCTHIAOIUE BOLOHOCHHE POPH30NTH. B yeaosuax
MOJCTHIAHAA TPYHTOBHX Boj CTaGONPOHMIIAEMEIME MOPOJAaMHU (CyHmecH, CYriHHKH,
mecyaHble TNIMHBI) M HAJWYUA PAasHOCTH HANOPOB IO BEPTHKANN GalaHC STHX BOJ
.COCTABIACTCA ¢ yJeTOM IEPETeKAHHA FPYHTOBHIX BOJ B HIKeJEKalmye BOJOHOCHEIE
TFOPH30HTHI.
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Heyc'ranonnnmeeca ABUKEHVE NOAIEMHDLIX BOJ[ IPA OTCYTCTBUM EepeTeKaAHUu s
UX B NMOACTHAANIUE BOTOHOCHBIE TOPU30OHTEBI

OmgaoMepHoe ABMKEHHME I'PYHTOBHX BOJ B OJHOPOZHOM B QMIBTPAIIOHHOM OTHO-
IIeHNY TOPHU3OHTANBHOM ILTacTe, 0 ByCCUHECKY, OIMCHBAGTCS YpaBHEHIEM

oh a oh
b= kL (ha—x)-{-w, Iv.1)

rge s — MONIHOCTH TPYHTOBOTO IIOTOKA HAaJj er0 TOpHA30HTAJBHHIM BOIOYIODOM
B CEUPHMM & B MOMEHT BpeMeHH {¢; ik — KodddunuenTt PuiasTpaiiuu BOJOHOCHEIX
OpOR; W — HeZoCTATOXK HaCHIEHHs M BOFOOTHAaYa TPYHTOB B Ipepeiax Kojeba-
HUA MOAUepPTod KaNMHIIAPHON KaWMH W YpPOBHS IPYHTOBOM BOJBI; w — MHTEHCHB-
HOCTH OATAHUS I'PYHTOBHIX BOX CBEPXY (IPU MOJIOKUTENBHOM 3HAYEHUM — WHTEH-
CHBHOCTH HHQMIBTpPAIMHM 0CATKOB WIH MOJUBHEIX BOJ, MOCTHTAlONMX 3epKala
IPYHTOBHIX BOJ, HOPH OTPUIATEIBHOM — HHTEHCHBHOCTH DPACXOJ0BAHHSA TPYHTO-
BBIX BOJ| B 30HY anpaliy Ha CyMMapHOE HCIHapeHMe MM ILIeHOYHO-KaIMIIIAPHEIL
BOCXOAMUT TOK).

Tlo pacueram C. @. Asepopanosa (1956), mua cambix HeGHaTOIPAATHEIX U PEIKO
BCTPEUAOMIUXCS CIyYaeB OINMOKA OT 3aMeHBl HejiHHeiinoro muddepeHmualbHOro
ypasuenus (IV.1) nuneitnpim (IV.2) npu m3ywenuu pe;KuMa TPYHTOBHIX BOJ HaXo0-
murcs B mpepgenax 20%, WTO mpH ygere TOYHOCTH MCXOAHBIX HaHHBIX (K, A, W)
BooJiHe gomycrumo. OGBYHO 0OIMGKA B pacyeTe A OT HTOr0 ZONyIIeHna GyneT MeHEBIIe
Yxa3aHHOH.

CregosarelinHo, 778 NMPAaKTUKY THIPOre0IOTHYECKNX pacyetroB Bmecto (I1V.1)
MOKHO ODPHMEHATDH JaHeHHoe nuddepeHnUanbHOE ypaBHEHHE

oH 0°H w
AL i AR (1V.2)

u

khep |
e @ = —L '— Ko3pPUNHEHT YPOBHEHNPOBOJIHOCTH; h., — CPeZHAA MOIHOCTD-

moTora; H — HaIop BOpbl B CeYeHHU & B MOMEHT speMenH f, Ocrambubie 0603Ha-
YeHWs MPeKHUe.

s pemenusa npaKTHUeCKMX 3alal IPUMEHAM MeTOX CJOMEHUA TeYyeHWH
M obpaTHMcsa K peIIeHHI0 JWHEHHOro ypaBHEHHS

0 AH 02 AH w
=0 s (1V.3)

AH =H—H (@, 0),

TIe

opueem AH — usMeneHHe Hamopa BOIH B CeUeHHHM Z, IPOUCXOAsAIiee 3a Bpems f;
H (z, 0) — mepBoHaYalbHH# Hamop BOJBI B CEYEHUH r B HAYAJLHLIA MOMEHT Bpe-
meEH ¢ = (; w — MHTENCHBHOCTH MUTAHAA IPYHTOBHIX BOJ| CBEPXY IIPH OTCYTCTBHA
TaKoro MUTAHASA B HadaubHEI MoMeHT (1 = () M)IM W3MeHeHHE HTOH MHTEHCHBHOCTH
MWUTAHAsi OPA HAJTHIMM HAYQJIBHOTO IUTAHUA B YKA3aHHBIM MOMEHT.

Benuumna w ycTaHapImBaeTCs MTHOBEHHO mocie ¢ = ( M ocTaeTes MOCTOSHHOML
B TeueHHe BCEro pPaCueTHOI'0 BPEMEHH i,

Hwxe mpupojsaTcs pacueTHBIe 3aBHCHMOCTH JJIsi HEKOTODPHX CPABHHUTEIBHO
TIpOCTHX CXeM JBMKeHHA Bojx (pHc. 12), Momy4eHHEe aBTOPOM IIPH pPeNIeHUN JuHeH-
Horo muddepenumansHoro ypaseenus (IV.3).

1. Heorpanmuensaui moTok (cM. puc. 12, @) BOSHHKAET B CIy-
Yasx, Korjia COOIIOfalOTCs YCJIOBUS:
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a) BOJOHOCHHH NJacT CPABHUTEIBHO OZHOPOJeH IO CTPOEHUIO I BORHO-PHU3H-

9eCKUM CBOMCTBAM IOPOA;

6) ray0maa ;0 TPYHTOBHIX BOX BOOIb CTBODA CKBaj/KWH IPAMEPHO OJEHAKOBAA;

a N

(TIRERN/
i‘ an(z) } ¥

X / t=0
/

Z A

7 Az 77 ////]{ 7 7

Puec. 12. PacueTanle CXeMsl ABHKeHHA TPYHTO-
BRIX BOA.

IloTOKI TPYHTOBHX BOM: @ — HEOTPAHWdeHHHIH; 6 —

J0nyorpaHudeHHE; ¢ — orpaHu9eHHHH € IBYX CTOPOH

pexamm; e — IIacT-IoJIoca ¢ OHOM HellpoHKI{aeMo# rpa~

Hunel; 8 — naacrT-nolioca ¢ 0COGHM TPaHNMYHBIM YCI0-
BHEM

B) pacueTHEE CeYeHHA IPYHTOBOIO
HOTOKA 3HAYATEJIHLHO YHANEHHl OT ero
WIaHOBHIX TIpaHul (pex, KaHaloB
u T.IL);

r) B pailoHe PaCHOJIOKEHUA Ha-
OMomaTe IBPHEIX CKB)KMH HET MECTHEIX
HOHWKeHWH  WJIH  BO3BHIIEHHOCTEH
peabeda, MoOrymux TpeTonpefeluTh
HepaBHOMEPHOE pacupeeseHue 1mo miIo-
magd ITHTAHWA PPYHTOBHX BOJ, CBEPXY
wt (AnA ®X dcmapeHRA uld);

K) YCHAOBHA YBIAyKHOHUS Ha IIO-
BepXHOCTH ¥ HHQWIbBTPA®H aTMo-
cepHEIX O0CagKOB B 30HE alPANUM
ONAHAKOBH [0 ILIOMAanu.

B raxoii o6cTaHOBKe KpHBEE [e-
TmpeccMH BO BpPEMEHH IepeMemiaiorcs
TMOuTH TapaJlielbHO caMHM cele.

Jlns KpaeBHX YCIOBAHA

t=0, AH=0;

0 AH -0

t >0, r= * oo, T

pemennem ypasHenus (IV.3) Gymer
gopmyta

AH:%4 (1V.4)

AId

wt=pAH. (IV.4a)

HeorpanudgenHoMy HOTOKY TpYH-
TOBHX BOJ| CBOMCTBEHHO PAaBEHCTBO

_ =0 g (IV.5)

rjge ¢ — pacxog IIOTOKA Ha eJUHWNY
ero mupune; Q,, @, — OPHTOK &
OTTOK TeX JKeé BOI, COOTBETCTBEHHO
HOCTYNAOMUX ¥  BHTEKAOMUX W3
plleMeHTa IOTOKA Iromagbio K.

3 sToro paBeHCTBA cleAyeT, UTO
B PacCMaTpWBaeMOM CJIy4ae [OPHW30H-
TaJIBHHA OPHUTOK paBeH ropW30HTAIb-
HoOMY OTTOKY Bof. [lJIfA IPOW3BONCTBA

‘pacyeTa WHTEHCHBHOCTH MATAHESA TPYHTOBHX BOJ CBEPXYy w IO (IV.4a) meobxomumo

3HATH BeJuTIHHH p u AH.
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2. MlonyorpaumaeHEHHNA HoTok (cM. pme. 12, 6) pacupocTpanex
TMHPOKO B eCTeCTBeHHHX ycaoBHax. H sroit pacuernmoli cxeme MOIyT OTHOCHTLCS
cIy4Yam pacueTa BeJIMUMHH wf, KOTHAa PaCCTOAHWME OT PAaCYOTHOI'O CEUCHUS 10 BTO-
PO TPaHAINH MOTOKA B TPH X 6oJiee pas IIPEBEIINAeT PaCCTOAHMAE £ (OT 3TOLO CEYeHMS
[0 IePBOM rpaHMIE MOTOKA). I'pannnes moTora MOTYT CIYATH PeKa, KaHAJ, BOJO-
XpaHWIANEe WIA fPyrofl BojoeM, BCKDHBAONIAA TaHHBIA BOJOHOCHHN IOPH3OHT.

3a TpaHHIy OJHOMepPHOro HmoToKa = = () MOKHo TaKKe IPAHATH €ro BepPTH-
KaJbHO® ceyeHHe, MePNEeHNMKYIAPHOe K JUHUAM TOKa B IIaHe M 0XapaKTepH30BaH-
1Hoe HabJAIOKaTeIbHOM CKBaKMHOH, CO 3HaYHTEJIHHO GoJjiee MHTCHCHBHHIME KoJeba-
HAAMA YPOBHA MPYHTOBHX BOX, YeM M3MeHEHMA 3TOr'0 YPOBHA B PacIeTHOM CeYeHHN
2, IpAEYEM B HadaJbHEHA MOMEHET BpeMeHH (¢ == () AWM HECKOIBLRO PaHEe ero JBUKe-
HHE BOJH JOMKHO OHTH GIM3KO K YCTaHOBHBIIEMYCH, KOTHA W3MEHOHHAMM YPOBHA
AH wmosxu0 mpeneGpeds.

[Ipuumboit 6oxee peskoro KoleGaHAA YPOBHA B mepnol ckpaskuHe (upu r = 0)
MOKeT ABIATHCA YCHIEeHHAA MeCTHaA WHPHIBTPANHA aTMOCHePHHX OCAXIKOB N
MOJUBHHX BOX BOAM3W 3TOH CKBAXKMHEL WY IOBHIIEHHOE IPOTAB CPEIHErO IO ILIO0-
maja ACIIapeHAe ¢ 3epKaja IPYHTOBHX BOX. Bo Bcex aTmx ciaydasax GopMEL Meso-
H MUKpopeXbeda MM IPaHANA PE3KOH CMEHH PaCTHTENLHOCTH, 00YCIOBINBAIOM e
HepaBHOMepHOe pacmpejelieHAe THATaHUA TIPYHTOBHX BOJ IO IJIOMAXA, IOJKHEL
NMEeTh B IUIaHe OPAMOJMHEHHE® KOHTYPHI.

JAma wrpaesHIX yCJIOBHI

t=0, AH=0,
t>0, =0, AH=1t,
e b — mOCTOSIHHAA BO BPeMEHM CKOPOCTH M3MeHeHHsI YPOBHA Ha I'pDaHUIE MOTOKA

0 AH
t >0, 2=o00, 5 =0

pemesuem ypasuenua (IV.3) OGymer dopMmyia, cocTaBileHHas OTHOCHTENBHO wi
B BUWIE
AH —AHOR (A)

wt=b—1—gay

(IV.6)
e AH — wW3MeHeHnHe ypOBHA IPYHTOBHIX BOJ B ce4eHUM & 3a Bpema §; AH® = bt —
M3MEHEHUe YPOBHS TeX yKe BOJ[ 34 TO sKe BPeMA Ha IPaHUIE MOTOKA MM B HaYalIbHOM

cevennn (z = 0); A = —2—:
( ) 2Vat ’

TPaNMIOH HOTOKA HJIX HavajpHoro ero cevwenusa (z = 0); R (A) — unTerpainHas
Jyurnas, tabanna 3HaYeHWH KOTOpPOil HpEBejeHa B mpmi. 1.
B xauecrse HMCXOJHEIX NAaHHEIX ) pacdeTa HeoOXOMUMO 3HATH BETUIUHEL:

W, AH, AHY = bt, a =ﬂ’f_, z, t.

Tipu z > (4 = 5)V at dopmyna (IV.6) mpespamaercst B gopmyny (IV.4a),
7 HOXYOIpaHWICeHHHI HOTOK Gyuer 061afaTh CBOHCTBaMH HEOIPAHMYOHHOrO MOTOKA,

Taxmm obpasom, mpumenars dopmyny (IV.6) moxuo pasa mwoboro orpesxa
cTBOpa Habl0aTeIBHHX CKBaKAH, COBNAJAOMEro C IJIABHHEIM HAPABIGHWEM IBH-
JKelINA BOJH, eCJIM B HAYaJIBHEIA MOMEHT BpeMeHH (npx ¢ == () g KeHUE PPYHTOBOM
BOJH Ha JAHHOM OTpe3xe GBLI0 OIM3KO K yCTaHOBHBIIEMYCA, a KoJefaHHa ypoBHA
B PACUETHON CKBaJKUHE B TOH MJIM HMHOH Mepe IIpeoIpene/IAloTCA H3MeHeHNeM YPOBHSA
B HIDRHEH IO ITOTOKY CHBaj;KUHE.

2 — paccTogHHMe JAHHOTO CeUeHHA (CKBaYKAHEL) OT
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Hocreanion W3 5TEX CKBAKAH OOBIYHO NPAHMMAIOT 3a HAYalbHOE CedeHAe
motoka (z = 0), rue wsMenenme ypoBHA corlacuo (IV.6) ommcnBaercss 1o 3aKoHY
npsamoit AH® = bt.

Ecan B xoHne nepBoil cTyneHHA HoxbemMa ypoBHA (0T MAHAMYMA J0 MAKCAMYMa)
B HAuaJIbHOM CEUCHHA IOTOKA [BUKeH7E TPYHTOBHIX BOJ HA MEKAypeube OIAWSKO
K yCTaHOBHBINEMYCs, TO [JA Clegynomjero mepmoga CIaja YPOBHA MOJKHO JIPAMe-
HATH Ty ke fopmyny (IV.6). Ilpm srom morpe6yerca cMECTHTH TOYKY Hagala OT-
cyera ypoBHA mim ero usmenenna AH u Bpemeny t ma rpaduke xoJebaHNA ypoBHA
BO BPEMEHH B TOYKY MaKCAMYMa.

f’rM M w
A 4 by
S EEEEE
—+Z 3 | Lo
N N
§ § ) . §le
— T3 AT S
N * ; w0 w I l I
7 w; '
t:la X HHJIHHHHWmemmm, 2o 1y

%
1 z Tz g t i t t; ¢
= =4 Toube2 ks

Puc. 13. ®parMenT rpadnka usmenennit yposas  Pme. 14. I'padmk Kome6amma YpoBHA TpyH-
TPYHTOBHIX BOJl ¥ TOPH3OHTA BOJAH B HAYaJBHOM TOBHIX BOJ B HAYAJBHOM CEYEHHH MHOTOKa

CeYyeHMH ITOTOKA. ¥ MHTCHCHBIOCTH IHTAHHA CBEPXY.
1 — KomeGaHMA yPOBHA BOXb Ha ypese perw I 1 — KojJe0aHHe YPOBRA; 2 — UHTEHCHBHOCTb [IUTA-
B CKB. 1 B Ha49aJIbHOM Ce4eHuH; 2 — KONeOaHUA yPOBHA HUA TPYHTOBBIX BOX CBepXY

TPYHTOBHIX BOJ B CKB. 2 Ha PacCTOAHHHM X OT DPeKH
NN HA9aJdbHOrQ CCYCHHA

Tlpusnakom mBu;KeHNA BoAH, GIABKOro K yCTAaHOBHBIIEMYCA B KOHIE IHepBoi
CTYIeHH To[beMa yPoBHA, ABIAeTcs 3aTyxaHme KoleGanuit yposus Bo Beex Habumio-
HAaTeIBHHX CKBaKMHaX. {poMe ToTo, MOKHO TIPOBEPHTH, BHIOJIHAETCA JH yCIOBHE

o> =2 =2 (IV.7)

/Chcp a

rae t; — JPONOJIKATEIBHOCTD NePBoil CTYIeHA TIofHeMa ypoBHA B cewennu r = (
or Hyas go wmawkcmmyma (puc. 13); T, — BpemMa crabmiamsarEu TI0TOKa (IO
C. @. AepnsAnoBy), 3a KOTOpPOE IOTOK KOHEYHOH NIMHEI IOCIe BO3MYNEHAA 0~
cTHTaeT HoBOr'o 0ojcc WJIH MEHee CTAI[AOHAPHOIO PeRhMA.

B nmpufpesknapx 30HAX, T/l PA3BUT HPHUOPE;KHEI THI pe;KXAMAa IPYHTOBHIX BOJ,
IS cIeqyIOmux (BTOPOro, TPeThero M T. I.) IPOMEKYTKOB Bpemenu (f;—t;_ ,),
KOTHA B HAYAJLHOM CEYEHHH HPOMCXOJUT CIeAVIOMHHA IoxBeM HIA CHaj YPOBHSA
(pue. 14), mpmmensroT MeToj cloaenmsa rtegenuit. Ilpm sroM pomycraercs, dro
KasROMY H3JIoMy KPMBOH KomeGaHWsi YPOBHA 0TBEHAeT COOTBETCTBYIOMICE H3MEHe-
HOe MHTEHCUBHOCTH TIMTAHUA TPYHTOBHX BOX cBepxy w. [lndA ciywas opgHoro us-
JoMa rpadiKa KoleGaunua yPoBHA B HaYAIBHOM CEYEHUN JIOTOKA MOKHO IPAMEHATH

caeyomyio pacgeTHyio QopMyly:
AH =biR (1) + (b — D) (t— L) R (2, t—t)+ - U—R (W) +
+ 2 (=) =R (2, t =), (1V.8)
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rme b, b, — CKOpOCTM JIHHEHHOr0 W3MEHEHHS YPOBHA TI'DYHTOBHX BOJ COOTBET-
CTBEHHO B HAaUaNbHHH [, U crenyomuit (f—i¢,) IepuoAH HorbeMa MK Cuafga yPOBHA;
W, Wy — CpejHMe HMHTEHCUBHOCTH NUTAHMA TPYHTOBEIX BOJ] CBepXy, HMepIiHe
MeCTO COOTBETCTBeHHO B mepuomsl £, U (f—t,).

3nauenuna R (A); R (z, t—t,) naxomar B upmi. 1, mpugem

My 7”:21/a(t—tl); R(M:R(zlfﬁ);

x
R(w=R (5 Vm) R(z, t—1).

ITo gopmyae (IV.8) B kagecTBe HEMBBECTHOTO HAXONAT BeAMYNHY w,. Jlo aroro
mo ¢opmyne (IV.6) gomskma 6HITh ompedeNeHa BeIWIMHA W = W,.

3.Orpasugenun# omortokr (cM. puc. 12, ¢, 2, 0) mogpasgenserca
HaMO HA MeRIYPeUHHIA MOTOK (CXeMa 6), ILIACT-IOJOCY C OXHOW HempOHWIaeMoH
rpamunmed (cxemMa 2) M INIACT-MOJOCY ¢ OCOGHIM TpaHHYHEIM yciIoBHeM (cxema 0).

IlepBEIA B3 HTHX IHOTOKOB JACTO PACOPOCTPAHEH IPH HeGOoJBIIMX PACCTOLHUAX
MeXIy IpPeHAMM WIH OHTAOIAME pexaMu, kananamu. Hampumep, K Taxomy tumy
MOTOKA MH IIPAXOAUM B TOM Clydae, KOTHZAa PacCTOSHHe MeKAy peraMu [ Goabire
PACCTOAHUA £ OT PACUeTHOW CKBAKMHLI IO IIePBOM PEKW BCero JHMMbL B TPU pasa
WIH MeHbIe.

Jlpu ®paeBBIX YCAOBHAX

=0, AH =0;
t>0, =0, AH =b,t;
t>0, z=1, AH="byt
pemenuenm ypaseEenus (IV.3) Gymer gopMyna, COCTABIeHHAA OTHOCUTEILHO wi B BHUIE

AH—[AHYA—AHB - AHOR (1)]

wt = [[—R M —(4—B5) ’ (v.9)

rne AH = AH (z, t) — w3MeHeHHe YPOBHA I'PYHTOBHIX BOJ B CEYCHUH T 3a BPEMA 1

AHg::.blt; AHg 7:_-b2t; x2:~_l—_.—x‘

— 1

2V at
l4z 2l—x 2l4-=
}\.. — . =] M T e——— .t == N
s 2Var’ Ay 2Vat’ hs 2Vat '’ A ROVZ) R ()

B=R(h)— R (hs);

{ — paccTosNNe Me;K[y peKaMH; OCTalbHbE O0003HAYEHHS IPEKHHE.

s pacgera Benrmuunbl wi 0o 3To# Gopmyle HeoGXogUMO 3HATH BEIUIHHKE W,

kh '

AH, AH?, AHS, z, 1, a = %, {. 3pmech ! — IMIUPHHA MEKAYIPEHHOTO MJIH
Me;KIypedHoro ydactka. HomnebaHus ypoBHA Bopghl B 06eMX pgpeHax HOJUKHBI LIOI-
YUHATLCA 3AKOHY IPAMOIL.

Cxema mmacr-moxoca (cM. puc. 12, 2) MosKeT GHTH HCIONIH30BaHA B CHMMETPUY-
HEIX IOTOKaX, KOTNA BOXOpPAasmes MesKny PeKaMM HaXOQUTCsa Ha CepefHue MEeKEYy-

pednst, a KolefaHuf YpPoBHA PeK OfUHAKOBHE. ITa e cXeMa AeHcTBUTeNLHA M IPH
HAJIWYUHA HeIPOHHUAeMOH IPAaHHUNB C OXHOH CTOPOHH IOTOKA.
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Iis xpaeBHX ycmoBwmit
t=0, All =0;

dAH
ox

t>0, 2j=0, =0,(q,=0)3
t>0, z=1, AH=0t= AH?
pemennem ypapuenus (IV.3) sBagercs Qopmyna

A (&, )= AR R () 4 F ()]
S B V¥ N %) R (1v.10)

re 0GO3HAYEHHA TpeKHIE.
B KavyecTBe HMCXOJAHBIX MaHHBIX I pac‘{eTa BeIUYUHE wi IpHHITMaeM BeJIN-
kh
wuns: w, AH (z, t), AHY, z, 1, &, a = —<2,

Hecomuensno, garo dopmymoir (IV.10) MomHo MONB30BATHCA LIPH HeH3MeH-
HOCTH TOJIOKeHMS BOJOpas[esa TPYHTOBHIX BoJ, IO NAHHEIM Ko.1eGaHNf ypOBHSA
B CKBa)KMHE BONHBE ITOTO BOHOpasjeia.

HOpu =z =0, AH 0, t) = AR®
3 (IV.10) monyumm Gomee TpocTyio GopMyRy

AHO—2AH?R (M)
L—28 (M) ’

wt=pn av.1t

l
rge AH° — usmenenyue YpOBHS BOAH Ha Bojpopasfele; A = ——-=/ 0CTaJbHLIE
2Vat
0003HaYCHMA TpeRANE.
Umen nannsie o ronebGaHWyM ypoBHS IPYHTOBHX BOJI Ha MX Bomopasuene AHC

u B cevenun z = [ (AH]), ¢ momompio (IV.11) mudmensieM BeNWANHY NHTAHHA
TPYHTOBEIX BOJ Ha ydYacTKe oT Bogopasgena (z = 0) g0 pacyeTHOHW CHBARHHEI
(x = 1.

Cxema miacT-mosoca € 0COOHIM I'DaHNYHEIM ycaoBueM (em. puc. 12, 8) Berpe-
gaeTcA B JOMMHAX PEK, OTPAHMYEHHHX GPOBKOI BEHICOKOrO KOPEHHOro Gepera HIII
BHcOKOfl Teppace. Ilox aroil GpoBKOil PasHOCTH MEKAY IPHTOKOM H OTTOKOM BOJ,
B TOPHU30HTAIbHOM HalpaBaeHUy o040 paBHa Hynio (Q, = Q2) ¥ mouIop oT pern
no GPOBKHU He pacupocTpaHsercs. Taxoe YCI0BHE MPeIONpe/easieTcs BeChMa KPYy-
THM CKJOHOM KOpEHHOro (epera, sHaguTenbuoi (Gosee 5—6 M) roybmuo#t 1o Bommsl
7 GONBIINM PAaCCTOSHUEM OT PeKM. Bee sTo ABNgeTCs MpUIAHOA OTCYTCTBHA MeCTHOM
AHGAIBTPAAA aTMocePHEIX 0CAJKOB M3-3a HAJINYUA CKIOHOBOTO CTOKA MOMKICBEHIX
BOJ[, a TaKiKe HM3-3a OTCYTCTBMA WCIapeHms Omarofilapf IiyGOKOMY IOJIOKeHHIO
ypoBHsA Boabl. VsMemenme ypOBHA TrpyHTOBOH BOXH HOJN GPOBKOH BEI3HBaeTCA
InInp IOUTAaHMEM HTHX BOL Ha HU3KOA Teppace.

IIpm kpaesHX ycmoBEAX

t=0, AH=0;
P2AH dg __ .
t>0,2=0, Z2H —o, (—-a—x._o),

t>0, z=1, AH=>bt=AH?



pemenneM ypasuenusa (IV.3) asnaerca dopmyna

AH (2, t)—AHY [R (Ag) —R (X3)]
T—[R (M) —R (hs)] ’

rie ofo3HaweHMs Ipe;REMe W yYKas3aHH Ha cxeMax (cM. puc. 12, 9).
s upnMeHeHHs orofi opmyns HeobXommmo 3Harh semmuman AH (z, t),

kh
AH?, z, 1, t, a =——M°l, 1.

Ilopagox pacuera BeJIMIMH IUTAHUA TPYHTOBHIX BOJ HJIA OTPAaHUYEHHBIX IT0TO-
KOB TOT ;Ke, 4TO M JJA IOJyOrpaHWIEeHHOTO.

IIpu aHajuse pe;KAMa HAIODHHX BOX B CPABHUTENBHO OXHOPOJHBIX BOJOHOC-
HBIX ITaCTaX IOPOJ, MOKHO BOCIHONb30BaThes ypasHenuem (IV.3), 8 kotopom AH —
usMeHeH¥e Haopa B BOJOHOCHOM IIZTaCTe 33 BpeMdA ! B CeyeHHH Z; BMECTO g IMPHUHA-
Maercs g% — ko>PPUTUEHT IHE30IPOBOTHOCTH; BMECTO | IpHHUMaeTca p¥ — ynpy-
ras BojooTAa4Ya Hopox. BennunHa w 3aMeHAeTCSA BeJIUYHHOHA &, — MHTEHCHUBHOCTHIO
HOCTYINICHHs IIEPETeKAION{HX CBEPXY BOX WIH (&€;—&,) — Pas3HOCTHI0 HMHTEHCHB-
HocTell mepeTexaHUA CBEPXY (€,) M OTTOKA BHH3 (£2). Bee aT0 meficrBHTENBHO IPH
YCIOBHHM OTCYTCTBMA NEPETOKA BOJ B HawaXbHEA MoMeHT speMmeHu { = 0. [Ipu na-
JM4MYM TepeTORa BOX II0 BEPTHMKANHM B HAYalbHEH MOMEHT BPEMEHM yKa3aHHEIe
BeJIMAHUHE €4, (€,—&,) 6YAyT mpeacTaBIATE Co60M MPUPAmEHUsA COOTBETCTBYIOM{AX
HHTeHCHBHOCTe# meperexanus og mocie ¢ = 0 B cBsA3M ¢ usMenenuem Hamopa AH.

Pemennsa pudpdepeHnuaibHoro ypaBHCHUA RIS HAIOPHLIX BOA HPH COOTBET-
CTBYOIMUX TPAHUYHKIX VCIAOBUAX OYAYT aHAJNOTHYHEl pelleHHAM, IONyd4eHHBIM
IJIA TOTOKA TPYHTOBBEIX BOJ.

wt=p (IV.12)

HeycranoBuBImeecs JBH;KEHUE TIOI3€MHbIX BOJ{ B YCIOBHAX NepeTeKaHUs
HX uepes pasneNbHbIe CIOH HOPOJ

Ecnu pasgesibHEe CIOM IOPOJ, MOACTHIAIOMME IPYHTOBEE BOAH (OTHOCHTEIBb-
HHe BOROYIOPH) MIM pasfelifi0mue HaTODHHE BOAH Ha OTHeNBHEE BOJOHOCHEE
TOPU3OHTH, IIPECTABICHBI CIa0OMPOHUIAEMHME DPa3HOCTAMHU (Cymech, CYTIUHOK,
mecyaHad TJIMHA), TO IPH HaJAWIMH Pa3HOCTH HALIOPOB BOJ 10 BEPTHKANM yCTaHABJIH-
BaeTCA BePTHRajJbHAd QUIBTPAIMA BOOH 9epes 5TH CIOM IOPOX.

Pasmep »roil QmIBTpAIMM VM IepeTekaHHs BOX OymeT 3aBMceTh 0T K03QHm-
fHeHTa (UIBTPAIHMM CIabompPOHHUI[aeMbIX IOPOJ B BEPTUKAIBHOM HAIIPaBIeHUU f,,
TpajMeHTa BepTUKAJIbHON ¢unbTpanuu [, ¥ HavanbHOTo rpagmesrta I,.

PaceMoTpHEM B3aUMOCBSI3h IPYHTOBEX M HOACTUIAKIUX HAIOPHHX BOX B ecre-
CTBEHHHIX YCIOBHAX IPU HEYCTAaHOBMBIIEMCH OFHOMEDHOM NIBI)KeHWHM B HeOTpaHH-
4eHHOM M [OJyOTPAaHAYEHHOM IOTOKaX. B KagecTse HCXOQHBIX MOJOKeHHI XIA
oBerX cXeM ABHIKEHUsS IOJ3eMHHIX BOJ IpHAMeM CIeXYIOmAe:

1) mamop BOJH B IMOACTANAIMX HAIIOPHHX BOXOHOCHEIX T'OPH30HTAX IOCTOA-
‘HeH BO BPEMEHH, B 00IEM cIydae CIATAeM ero HUKe YPOBHA IPYHTOBHEIX BOJ, 0GHAKO
0H MO;KeT OHITH W BHIIE X YPOBHS Kak B HadaupHHHA (npu ¢ = 0), Tax 0 B JaHEHHT
(zpm ¢t > 0) MOMEHTH BpeMeHH;

2) MHTEHCHMBHOCTH MHPWIBTPAIME aTMOCHEPHHIX 0CATKOB, AOCTHTAOMUX 3ep-
Kaja TPYHTOBHIX BOJ, IIOCTOSHHA BO BPeMEHN M B HPOCTPAHCTBE; BO3HHUKAET WIA
usmensiercss upu ¢ = 0 MrHOBeHHO;

3) BomoHOCHBIE IJIACTH W PasfelbHHE CHOM IOPOX OJHOPOZHEL IO BOFOIPO-
HAIQeMOCTH, KPORISA MOCIEAHUX IOPH30HTANBHA;

4) ¢uabTpanys BoAgH II0 BePTUKAIH gepe3 pasjelibHEE CJI0H IOPOX HacTyHaer
opu 3aMeTHOH AN o6H4HHX HabloJeHHil PasHNIe HAIOpPOB BOJ IPYHTOBBIX H Ha-
HopHHIX; Homumusercs saxomy Jlapem.
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Heorpauwgennnii motowr (puc. 15) B ycnorumax neperexaHns
TPYUTOBHX BOJ, B HAIODHHY BOXOHOCHBIE ToPHU30HT XapaKTepU3yeTCs TEMH Ke
VCIOBHAMA HA NOBePXHOCTH, KOTOPHe OHJIW yKAas3aHH BHOIe mepef BiBogoM $Op-
myanr (IV.4). IlepeTexanne rpyHToBHX BOjJ B HAHODHBIE BOJOHOCHBE ITACTH OTME-
gaeTcA B 00acTAX MuTaHusA, a ofparHOe (BoCXofsInee IBU;KeHHEe HAOPHBIX BOJ) —

B 00JacTAX HX PABTPY3KE.

OcHosHoe guddepeEnnanbHOEe ypaBHEHEe MJIA OJHOMEPHOrO HEyCTaHoBEBIIE-
rocs IBIKEeHNA TPYHTOBHX BOJ| B HeOIPAHNYCHHOM IIOTOKE C YUeTOM IIHTAHASA CBEPXY
w U mepeTeKaHud BHW3 £ (Pa3MEPHOCTH CKOPOCTH (YMIBTPANAN) NPH HOCTOMHCTBE

Hamopa HAOOPHHX BOJ BHIPAYKAETCA

B BHJE
1 uf ' Y )AR  w
. T I/
;;4 T- L =t oAk, (IV.13)
rr‘?’ — *-—- rge Ah = h—h, — u3MeHeHIe YPOBHSA
{l2es. .' .‘ . TDYHTOBHX BOJ B CeUeHHN Z 33 BpeMs
dryey.- t, m (31ech h, h, — MOIHOCTH TPYHTO-
/'4/ BOTO IOTOKA B TOM JKe CEeYeHHHU CO-
/fo OTBETCTBEHHO B MOMEHTH { W f=0—
bFvboded L HagYalbHBIE MOMEHT); € = ko
wm

Pue. 15. CxeMa HeorpaHHYEHHOTO IOTOKA IPYH- [pHBE/ECHHEM é{ odpuiuentT  Bepri-

TOBHX BOJ, CBABAHHLX ¢ HOACTHIANMEMA Ha- 1A/lBPHOTO BOZOO MeHa Me;RIy TpyHTO-

OOpHKEIMH BoflaMH OyTeM IepeTeKamWs dYepes BBIMA ¥ HATOPHRIMHI IIOTOKaMH (3mecn

PasHeNbHHA C0i mopox ky, m, — COOTBETCTBEHHO KOIPu-

[MEHT QEJIBTPaWid, M/CYyT, H MoIi-

HOCTH MOPOZ, M, PaselBHOro CJosi; kb — BOJOOTAAYA WA HEJ0CTATOR HACHIMEHHS

Hopoj HajJ BepKalioM TPYHTOBHX BOH), w = w' —w,, M/CYT — W3MeHEHHe HHTEH-

CUBHOCTH NUTAHES TPYHTOBHIX BOJI, BOSHHKAIOMEe B CBA3W C MIMEHEHWEM ypPOBHI

TPYHTOBHX BOj (3m€ChH w’ — MHTEHCHBHOCTh HUTAHHA TPYHTOBHIX BOXN, M/CYT,

DOCTOSHHAS BO BpPeMeHH, BosHuKmas nocie ¢ = 0, 1. e. npx t > 0; w, — mepro-

HaYaJbHAf MHTEHCWBHOCTb NWTAHHWA IPYHTOBHX BOJX CBEPXYy, M/CYyT, T.e. OHBIIAT

apx t < 0).

Hecomuenno, aro npn w, = (0 BeJIMYAHA W BHIPAKAET 0COO0H MHTEHCEBHOCTH
OUTaHES TPYHTOBHX BOJ, CBEPXY OpH t> 0. Benmumna

cAh=2= 1 _h) =

W opmo

npencTaBiseT Cco6oifi VI3MeHeHWe BENTWIHHH NDPAPANM[eHHs YPOBHA TPYHTOBHX

BOJ 33 €IUHANY BpPeMeHW, BOSHHKIIEe B pe3ylbTaTe H3MeHeHHf HMHTEHCHBHOCTH

nepereKanus (npm ¢ > 0) Do CpaBHeHHI0 ¢ HEeDPBOHAYAIBHOE HHTEHCHBHOCTBIO

(h _'H —'(h - e)]’ M/CYT,

—gf— (he—H,). 3nech he, H, — cooTBeTcTBEHHO HEepBOHAUaNbHEE (1pH ¢ = () HATOPH
0

IPYHTOBHX ¥ HANOPHHEX BOJ Hax KpoBle# pasfelbHOro CIOA IOPOJ.

YpaBHeHne (IV.13) neficTBETeIbHO W OPY e PeTeKANNA HAIIOPHBIX BOJ BBEpX—
B TPYHTOBHII IOTOK, TaKKe IPH HocToAHCTBe Hamopa aTux Box. Ua (IV.13) caenyer,
aro gna t = 0, worna Ak = O (oKoHYAHHe YCTaHOBHBINETOCHA ABMIKEHIN)

w=w—w,=pucAh =0, M/cyT, (IV.14)

T, e. I3MeHEHAe MHTeHCUBHOCTH MATAHWA TPYHTOBHX BOJ CBEPXY PAaBHO M3MEHEHUIO
HHTeHCHBHOCTE IIePeTeKAaHHA BOJ I'DYHTOBHX B HamopHEIHE moTox. Hpome Toro
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mpn t = 0 w' = w,. llepponavansHoe nuranue (nmpw ¢t = () paBHO HepBOHAYAlb-
HOMY MEpeTeRAHUI0, W, = E&.

IIpm orcyrcTBME UWTAHAS TPYHTOBHIX BOJ, CBEPXY B HaYaJbHHIE MOMEHT Bpe-
menn (w, = 0 npm ¢t = 0) mmeem h, = H,, T. e. paBeHCTBO IePBOHAYAJIBHHX Ha-
MOPOB I'PYHTOBBIX W HAMOPHHX BOJ.

Ipz w40 u t=0 FeiACTBATEALHO W, = CONSt= ¢ (he— He),  (IV.15)

T. €. MHTeHCUBHOCTH HePBOHAYAJBHOr0 HUTAHNA I'PYHTOBHIX BOJ B KOHIEe YCTaHO-
BUBINErocs ABWxeHusa (OpH ¢ = 0) paBHa WHTEHCHBHOCTH MePBOHAYAJNBHOIO Iepe-
TeKaHWsA BOJ 9epes pasfelbHEH ¢llolt mopof. B mociemneM ciydae HamopH I'p YHTOBEIX
I HaIOPHHIX BOJ He DaBHH MeXAy coboi, T.e. k, = H.,.

Teperexanme BoApl Yepe3 Pa3NebHHE CiIoil IOPON B HepBOM ciaydae (IpHE
we = 0) WIN ero H3MeHEHHEe BO BTOPOM ciydae (IpH w, = () BosHEKAET MIHOBEHHO,
YTO 0TBEYAeT MIHOBEHHOMY BOSHUKHOBEHUI0 WM MCHOBEHHOMY U3MEHEHUIO IETAHMA
TPYHTOBHX BOJ CBepXy ¢ MHTEHCHBHOCTHI0 W = W' —w,. B fmalpHe#meM Iepere-
KaHWe HPOJ0JKaeTCa BO BpeMeHHW HeumpeprBHo. [Ipm srom Hamop Boxmer H, Beien-
¢TBHE GO0 BOJONPOHANAEMOCTH BMEIIAIONAX IOPOJ BO BPOMEHH He H3MEHseTCH.,

Jas kpaeBHIX YCIOBHH

t=0, Ah=0;

0 Ah

02;:0

t>0, z= =+ oo,
pemenuem ypasuenusi (IV.13) 6ymer dopmyiaa
w -
B = o (1= eet), (1V.16)

e 0603HAUCHUA IpesKHUE.

Ipadur woneGaHma ypoBHsA TPYHTOBHIX BOJ Bo BpemeH® Ak = f (f) coriacHo
(IV.16) mpe w > 0 npenmcTaBiIeH BoCXOMAMe#d BEIIYKIo# KpHEBOA; oTa (opma He
3aBHCHT OT TOro, IEPeTeKaeT JW rpyHTOBaf BOAA BHH3 (B HANOPHHIH BOIOHOCHHIH
FOpH30HT) WIN W3 IOCIeNHero BOJa MeperexaeT BBepX (B rpyHTOBHA moTox). IIpH
w < 0 apallornyHE# rpadMx OpencTaplieH HACXOAAMEN BOTHYTOW KPHBOH, Tarmke
He3aBHCAMO OT HalpaBJIeHHA HePETeKAHHUS BOJI.

Ananns ¢opmyas (IV.16), pemoanennert namm panee (1971), yxaseBaer Ha
clleyolAe 3aKOHOMePHOCTH:

1) mpuW HeupepHBHON RHOUIBTPALRE 0CAJKOB 000 AHTEHCHBHOCTH W ¥ MOIN-
HOCTE pasgesbHoro cixos mopoxn 10 M mpm p = 0,20 (nas BOZOHOCHHX MOJKO- B CPEJ-
HEe3e PHUCTHIX [ECKOB) CYMECTBeHHOE BIWAHME ITepeTeKaHms IPYHTOBHX BOJ CKa3H-
paeTcsd ANMb UpPE Kodddmmuenrte GUIBTPAEKX ITOPOJ PasmeJbHOrO CIOA ko =
= 0,005 m/cyT;

2) BIWAHWE IEPETEKAHHs BO3DacTaeT ¢ YBEIMYCHHWOM NPOHHUIAEMOCTH IIOPOJ
PasAelbHOTO CJOH;

3) ¢ yBelMueHHeM MIHUTEIHHOCTH WHOMIBTPANHA aTMOCPepHHIX OCafoB yBe-
JIUYABAETCS pOJIb APEHHPOBAHESA IPYHTOBHX BOX IIyTeM IepeTeKAHWs B HAIlOPHBIR
BOTOHOCHHIA ['0PABOHT;

4) mpu sHaueHAE KoddPunHenTa PUIBTPANAR IOPOX paspgelbHOro ¢iuof k, =
= 0,001 M/cyr (mecuanmeras ramua) & ¢ = 200 ¢yT B ycI0BHAX MepeTeKaHUsA OTHO-
cureabHoe (6e3pasMepHOe, BHUHCICHHOE IO OTHOIMIEHWI0 K BeNMYMHe NIATAHES
CBEDXY) HOBLINEHNE YPOBHSA CPYHTOBHIX BOX CHEIKAETCHA 0 OTHOINGHWIO K YCIOBHIO
OTCYTCTBAA IepeTeKaHdAsi Bcero Ha 9%;

54



5) mpu pacuere OajaHCa IPYHTOBHIX BOJ BeJIMUMHOMN IEPETeKAUIls] KX B HATOD-
HBII BOMOHOCHHIM IJacT MOKHO IpeHe6peds IpH KoddurueHTe UABTpailii HOPOL
ko < 0,001 M/cyT; omHaKo HJIA OMEHKH pasMepa BOCIOJIHEHWA 3KCIIYaTallMOHHEX
3aIaCoB HANOPHBIX BOJ Heo0XO[HMO YYMTHIBATH BeJIMIHHY NEpPeTeKaHHN 00lee
TOYHO, B TOM YHCIe H fiA caydaes k, << 0,001 M/cyr.

HamoMeEM, 9T0 3TH BHBONH 0TBEYAl0T PaHee YKasaHHEIM MCXOIHHM IIOJOKE-
HHAM 0 NOCTOAHCTBE HAUopa NOACTUIAIOMUX BOJ.

PaaMep BosHHKaIOmEro ocie DONbEMa YPOBHA JIOHQIHATEIHHOIO IepeTeKaHNA
IPYHTOBHX BOJ B HallODHHI ropu3oHT (upHd w, = () iU BeINYHHA BOZHEKAIOMETO
neperekasns (upm w, = 0) onpepensiercs mo Hopmyie

~ct
ot = Moy — AR =wt (1 — 127, (IV.17)

rie Ak, — H3MeHeHHe YDOBHS TDYHTOBHIX BOJ 3a BpeMA ¢ HPHU OTCYTCTBUMU Itepe-
TeKaHUA; AL — WM3MeHeHMe YPOBHA IPYHTOBHX BOJl 3a TO K€ BpPeMf B YCIOBHAX
mepeTekanna. OcTanbpEble 0003HAYOHHUA LIPEeKHHE.

Takmm o006pasoM, eCIM HMeercsi BO3MOKHOCTb ONPEJENUTh IHTeHCUBHOCTH
INTaHHAA TPYHTOBEIX BOJ He3aBHCHMEIM METO[OM, HalIPEMeP ¢ IOMOMbI0 Ha6miofe HU
0 JU3HMETPaMy TO, SHafd BeJIMUMHY W W IapaMerp ¢ = I:;’lo » JEerK0 OonpefesHThb

pasMep MomojHHTedbHoro HepeTeravma mo (IV.17).

IIpu cymecTBOBaHMHM IepeTeKaHWA Boj [0 H3MeHEHHA HX ypOBHA (T. €. OpH
we 5= 0, 8, 5= 0, ¢t << 0) moy, BenmumHO# wit cllefyeT NOHAMATH U3MEHEHNE IHTAHMS
TPYHTOBHX BOJ, a HOJ BeIWYHHOH ¢l — W3MeHeHHe IEePeTeKAHMA TeX jsKe BOJ 3a
BpeMaA ¢ (HEIPePHBHOrO H3MeHEeHMA YPOBHS IPYHTOBOM BOAH).

Hecomrenro, g9ro pas npumeresms ¢opmyn (IV.16), (IV.17) meoGxopmmmo
IMeTh JaHHHe XO0Ts OH 3a rofjoBoll NUKJI HabmofeBEH# HaJ| YPOBHAMHU I'PYHTOBHX
¥ HaOOPHHX BOJ. JTO IO3BOJIHT OIeHHTH B3aMMOCBS3b PEKUMOB ypPOBHEl Hamop-
HEIX W TDYHTOBHIX BOJ, a4 TakKKe Da3MeD WHTEHCHBHOCTH NePeTEeKAHUS o Hagalla
H3MEHEeHHA yPOBHA g, (upH ! << 0). B ganpueilmem mepeTexanue ¢ 370l HHTEHCUB-
HOCTBIO 33 BpeMs ¢ MH 0yZeM Ha3HBaTh UePBOHAYATIBERIM &,L.

Ipu orcyrcTBME HavalbHOTO (KPHTHYeCKOro) rpagmeHTa (Wiau mnpeHeGpesie-
HOW ¥M) UHTeHCUBHOCTh IePeTexaHMs IPYHTOBHX BOJK B HAIOPHKM IOTOK B MOMEHT
BpeMeHH { COCTaBHT

gs=nch, =k, i}; s M/CYT, (Iv.18)
roe A, — majeEme Halopa IO BePTHKAJIM, CUMTAS €r0 OT YPOBHS I'DYHTOBHX BOJ
OO Ibe30MeTPHYeCKOil NOBEPXHOCTM HANOPHHEX BOJ[; OCTAaIbHHeE - 0603HaueHIIs
IpesKume.

Ecan Bamop MesKIIaCTOBHX BOX, KOTOPHE LONONHAITCA LyTeM HepereraHUsA
TPYHTOBHX BOJ|, HEIOCTOSIHEH Bo BPEMEHH, TO BeJMYMHA HHETeHCHBHOCTH JJONOJHH-
TEeJIbHOTO ﬂepeTe}\aHHi{, BO3HHKAKIEro IPpU 0opeMe NN C]Ialle YPOBHA I'PDYHTOBHX
BOJi, oupepeiserca o dopMmyie

&t pon = B¢ (s — A) = pe (Ak— AH), m/cyr, (1V.19)

rge A} — majeHMe Hamopa IO BePTHKAIM MEKIY TPYHTOBHIM M HaOOPHBIM HOTO-
KaMH [0 Hadaja H3MeHeHHsA ypoBEA (f = 0); Ak, AH — H3MeHEEHA cOOTBETCTBEHHO
YpOBHA TPYHTOBHX H yPOBHA HAUIOPHHX BOJ 3a BpeMA f.
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CymMapHas BeIMYHHA HepeTeKaHus TPYHTOBHIX BOJ B IOACTHIAIOMUI Hamop-
HHH BOJOHOCHBIH TOPH30HT HJH BeJHYMHa MOJOHTHBAHWA MeDPBHX BOJ| IIyTeM BOC-
xonameill uanTpal¥E W3 BTOPOTO TOPH30HTA (B IOCHEJHEM CiIydae aTa BeJHYHHA
GymeT oTpHmaTelbHasi) IDPH HEWBMEHHOCTH YPOBHS HAamOPHWX BOJ paBHA

—ct
Vy=¢gct+ wt (1 *L%) » M CJO0A BOMHI, (Iv.20)

Ha npaxTike 9acTo BCTPeYarorcst CIYIal IPSMOJUHEHHON CBASH MeKAY Kole-
0aHHAMH YPOBHS TIPYHTOBHX BOJN M NOHhe30METPHYECKOro YPOBHA HANODHHIX BOJ.
O6nuHO 3TH CBSI3M 3aKOHOMEDHH, KOTHa OPHYAHON M3MeHeHHs YPOBHS HANOPHBIX
BOJ, ABIfETCA KoleGaHWe ypPoBHs pex Ojarofaps TeCHON T'MIpaBIWYECKOH CBA3H
9THX BOJ| C KPYOHHIMH peKaMH.

OmnpepelieHNe MPAMOJIUEEHHMX KOPPENANHOHHHX CBA3edl MEKAY DeKEMaMH
IPYHTOBHX M HaOOPHBIX BOJ] IPOM3BOJHTCH AJA KaKAoro 6ojee MIW MeHee IPoO-
HOKATEIBHOr0 mepHoja HoAbeMa HMIM CHaja YDOBES BOMEHL.

YKa3aHEYI0O CBA3b MEKLY peKHMaMW TPYHTOBHX K HANOPHHX BOJ MOMKHO
IPefCTABUTHL B BHE

AH =t Ah+a, (1v.21)

rge AH — ¥W3MeHeHHe NIBe30MeTPUYECKOr0 YDOBHA HANODHHX BOJ 3a BpeMs I
Ah — m3MeHeHHe YpOBES I'DYHTOBHX BOJ 32 TO ke BpeMsi; & — yriosoil Koaddu-
IHeHT IPAMoJUBeliHoM cBaAsM Bequans AH u Ah; & — 0TPe30K, 0TCeKaeMblil IpsAMoH
Ha ocH opamuEar mpu Ak = 0.
Eciu BBecTn ofosHaueHnus Aw’ = Aw + poc (rme Aw — m3MeHeHHMe WHTEH-
CHBHOCTH ITMTAHWs TPYHTOBHIX BOJ B CBASH ¢ M3MeHeHMeM WX YpoBHA; ¢; = (1—§) ¢
— ko
(rn,e € =
BeJIMYMHA W3MEHEHHS YPOBHA IPYHTOBHIX BOJ HEOrPaHMIEHHOrO IIOTOKa OMpese-
amres mo gopmyiae, aHamormaHon (IV.16)

), TO B ¢jly4ae M3MeHeHUs] Obe30MEeTPUIeCKOTr0 YPOBHSI HAIOPHHEX BOJ

Aw’ s
A= —Ma-(i— © t), M, (IV.22)

rre 0003HAaYeHUA MIpes;KHUE,

B ecrecTBeHHHX YCIOBHAX YaCTO BCTPEUATCS CIy4aW, KOrAa NHTAHHE IPYH-—
TOBHX BOJ HEOrpaHWYeHHOTO0 II0TOKa cBepXy orcyrcrsyer (mpm ¢t =0, w, = 0),.
HO YPOBeHDb WX HaXONUTCH BHIIG WIH HUKEe IIbeB0OMETPHIeCKOTO YPOBHA HAIOPHEX.
Boy, Ha BeauunEy 0H,. B Taxux cryd9asx mepeTeKaHHA I'DYHTOBHIX BOJ B MOACTHIa~
IOMEH HAMOPHBIY BOXOHOCHHI rOPH30HT MOKeT He OHTH, €CIIM B TeUeHHe JIIIATENb~
HOTO BPeMEHA YDPOBHE 060MX BOJOHOCHHX TODPH30HTOB OCTAlOTCH MOCTOSHHEIMIU,

9ToT BHBOX OCHOBHIBaeTCS Ha 0CoOeHHOCTAX dopMupoBaHHS OamaHca IoxseM-
HHIX BOJi HeOrpaHHYeHHOro moTOKa. J{is Hero XxapaxkTepHO ypasHOBeIIMBaHWe IPH-
TOKA BOJ, OTTOKOM HMX B TOPM30HTaJILHOM HampapieHuu. IloBrmeHHe ypoBHA BOAH
B TaKoM IIOTOKE BEI3HIBaeTCH MHPUIbTpauHeil 0CafKOB CBEPXY HMIW ImepeTeKaHUEM
BOJ, U3 CME}KHOTO II0 BHICOTE TOPH30HTA, a HOHIKeHHe YPOBHeH — MCIapeHUeM WJH
OTTOKOM BOJ| B HIGKHAY ropusonT. Ho mox BINAHMeM mepeTeKaHHS BOJ YDOBHM HIGK~
Hero TOPW30HTa JOJ/UKEE H3MEHATHCA BO BDEeMEHW.

B orcyrersume mepeTeKaHUsA TPYHETOBHX BOJ B HOACTHIAKIMI BOJOHOCHHIM
ropusoHT 3a()UKCHpoBaHHAsA PasHOCTh HANOPOB TPYHTOBHX W HAHODHHX BOJ IO
BepruKaJ® 0H, paBHa MM MeHbIIe TOX Pa8HOCTH HAOPOB, KOTOPas 00yCIOBINBaCT
HavaJbEHE (KPUTUYeCKH) rpapueHT ¢uabrpanum [ .
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Bosamkaromue B nociaenyomeM (npd ¢ == 0) moxseMsl YPOBHA IPYHTOBHX BOJ
# ¢ HeKOTOPHIM 3aHa3[EBAHWEM HOJbeMs YPOBHA HADODHHX BOJ 00YCIIOBIMBAIOTCH
‘COOTBETCTBeHHO yCHIeHHMeM HHPHIBTPAOEM OCaAKOB ¥ MepPeTeKaHWeM IEePBHX BOJ
B HamopHHi# morok. TaxkmMm obGpasom

I,>—2°, (1V.23)

mo
Te m, — MOIJHOCTH Pa3feJbHOr0 CJI0s HOPOJ; OCTalbHEE 0003HAUCHHUs HMPE:KHHEE.

C yuerom atoro BmpameHus u dopmyast (IV.18) moxno 6omee rogno HalitTm
BeIMINAY HePeTeKAHWA IPYHTOBHIX BOJ, B HAUOPHHM IMOTOK OPW HAJWYUA HAYAlb-
HOTO TpagHeHTa B BHJE

et << uc (Ap— 6HG), M/cyr. (Iv.24)

rge o003HAUeHHA IIpexHME.

B cayuasx HeBO3MOKHOCTH HabaogaTh KPUTHIECKYIO PasHOCTH HAIOPOB
TPYHTOBEIX W HamopPHEX Boj 0H, HaxkaHyHe IepeTeKaHHs, MOMHO HayaJbHHA
TPafHeHT BePTHKaJIbHOM duabrpanum [, HaliTH IyTeM pelmeHHS CHCTeMEl eTHPEX
ypasHeHuit. [{ns 9Toil melm Ha KPHBOI INIaBHOrO U3MeHEHHS YPOBHA I'PYHTOBHIX
Boj, HeoGxomuMo BHOpaTh aBa orpesxa BpemeHHm 0—t¢,, 0—¢2, B TeueHWe KOTODPHIX
AHTeHCUBHOCTH INTAHUA TPYHTOBHX BOL cBepXy mocrosgnHa (w = const). Kpome
TOro, CIeJyeT BOCHOIb30BAaThCA 3aK0HOM [lapem fis BHpa)keHHA ofbeMa mepeTex-
me#t BOAH B BHUE

Vo=, Cmf" t, M, (IV.25)
The &, §, — ycpegHeHHHE BO BPeMEHH PA3HOCTH HAMOPOB TPYHTOBEIX M HAIOPHEIX
BOJ[, COOTBETCTBEHHO OTBEYAIOMINE IIePUOLY BPEMeHHU { (B COOTBETCTBUU C JaHHBIMU
HaOJlfofieHNil) ¥ HAYAJIBHOMY TDafHeHTY, IPH KOTOPOM HAYMHACTCA BePTHKAIbHASI
¢unsTpanusa mo saxkory JHapcwm; m, — MOMHOCTL PasHeIbHOTO CIOSA IOPOH; & —
BpeMSI.

Bsap gusa Ka)moro O0Tpe3Ka BPeMeHW f, W f, BHPQKeHUS JJs BeJHYUHH V,
mo (IV.20), orHomenns aTux Beanyun ¢ yaetoM (IV.25) u BenuunAy mepBoHAYALBHON
(ompm ¢t = () UHTeHCHBHOCTH IepeTeKaHUsa &, mo [apcu, GymeM HMeTh CHCTEMY
ypaBHeHHHX B BHHE

{—e~Ct
VB] = Set1+ wtl (1 — —_i"-‘)

cl

Vs, = Bty whs (1 — L‘L“~)

L'tg

Ve _Limlo  n (1V.26)
VE| §2_C0 tg
o=k, ———C“;O;"

3nech §;, {2 — ycpenHeHHEe 8a BpeMA !, W {, BeJJHYMHH NafieHUA Hallopa OpH He-
Pexofie OT BOJ TPYHTOBHX K HANOPHKM, pasHHe (H.—H,), rne H., H, — ycpen-
HeHHHE BO BpeMeHH HAaNOPH IPYHTOBHX M HANODHHX BOJi;, € — HHTEHCHBHOCTH
nepsoHavaibHOTO (npu ¢ = () mepeTeKaHWA IPYHTOBHIX BOJ B HANODHHIE IOTOK;
L, — mepBoHaYaibHAasA PABSHOCTH YPOBHA TIPYHTOBHX BOJ M IHe30METPHIECKOTO
YPOBHSA HAmOPHHX BOJ (HaOJuioneHHasAs B HAdYaJbHEIE MoMeHT BpeMmeHEH f = 0);
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m, — MOIMEHOCTH pasjeldbHoro ciosi mopopg. OcTalbHbe 0603HaYeHHA IPE;KHEE.-
Ilpx sToM nmdpa 1 B mHpeKce oTBeuaeT MPOMEKYTKY BDeMeHH f,, a madpa 2 —
OPOMEIKYTKY BpPeMeHH i,.

B nauHO# cncTeMe, cOCTOAMEH 3 YeTHPeX ypaBHeEN, HeU3BeCTHEIMM ABIIAIOTCH
BeJIMYUEH &, Vg, Vs, B {,.

HecoMueBHO, 4T0 Iepey pemieENeM TaKOH CHCTEME ypaBHEHUN BHAUAIe MOJKHE
GHITH OIpeJIeJIeHE 0 JaHHEIM DE;KUMHEIX HaGJIOeHWH MapaMeTp ¢, AHTeHCUBHOCTH
JNOOOJHUTEABHOT0 INTAHMA IPYHTOBHX BOJ, CBeDXYy w M KoshdummenT duiasTpanan
IOPOJ Pas3meapHOro cloA k,. MeTogmka pacueTa STUX IapaMeTPoB HM3JI0KeHa HIKE.

B zaxmouenye 0TMETMM, U4TO AJIA CXEMH ABYXCJIOMHOr0 CTPOSHHA BOAOHOCHEIX
TOJN WOPOJ, IPH KOTOPo#l yPOBeHb IPYHTOBHIX BOJ B BepXHeM CIaboIPOHUIIaeMOM:

~

TR

T ——

= t=0 I

% %/// ,//
AR AR REEIE R
=3 B B3

Puc. 16. Cxema moayorpaEm9eHHOI0 IOTOKA I'DYHTOBHX BOJ, B3aWMOCBA3AHHEX C HAaIOPHEMW
BOTAMH.
1 — Ube3OMeTPHYeCKUN YDOBeHb HANOPHEIX BOX; 2 — YPOBeHb I'DYHTOBHWX BOJ B HAYAJIBHHI MOMEHT BpEeMeHH

t = 0; 3 — ypoBeHb I'DYHTOBHIX BOX B MOMCHT BpeMmelln ¢ > 0, I — HOTOK IPYHTOBHX BOA; II — HOOTOK HAIOD-
HHX BOR

I

CJI0€ OKa3hBaeTCsl BHINE HJIN HMKe IThe30METPHYECKOTO YDPOBHSA HANODHLIX BOJy
3aKRIIOYCHHLIX B XOPOIIO IPOHHNMaeMoM HIKHEM CIo€, 0CTAOTCA [eficTBATeIbHBRIME
paccMoTpenHHe Bhmre ypasHerde (IV.13) m dopmyxm (IV.16), (IV.17), (IV.22).
BepruxkansBpii BonooOMeH II0 9TOH cXeMe IPOHCXONMT MEAY BEeDXHMM M HUKHUM
croamu mopof. Heo6XofuMo HOMBHTE, YTO BMeCTO MONIHOCTH Da3fielIbHOTO CIOS
IOPOJ M, B 9TON CXeMe YUHTHBAGTCA yCDefieHHas 3a BpeMsA { MOIIHOCTb BePXHETO
BOJOHOCHOTO €J0S K, CUATAsA €e oT FOPH30HTAJbHON MOAOMIBH BePXHErO CIOA.

HoanyorpasundeHEHHHA moTokK (pme. 16), BerpewaeMuit B6IAM3H
pPeX, KaHaloB, BOAOXPAHWIMIL HMIM APYrUX BOAOEMOB, pacCMATPHBaeTCA HaMH
TaRyKe ¢ Y9CTOM WEPMIBTPAUM BOJH CBEPXY W W IepeTeKaHNsA BOAH BHA3 ¢ MHTEH-
CHBHOCTBIO €. B KaueCTBe KpaeBHX YCJIOBHH OymyrT:

t=0, Ah==0,
t>0, 2=0, Ah=1bt

— IHHeftHoe H3MeHeHWe YPOBHsi BOHK Ha TpaHHIE NOTOKA € HOCTOAHHOH CKO-
poctei0 b;

6Ah=0

t> 0, r=o00, =

— yeclloBHe HEOTPAaHHYEHHOCTH MOTOKA B OJHY CTODOEY.
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Tak Kak [ 5TOro MOTOKa POJb TOPHA30HTAABHOTO BOX00OMeHa mMeeT GONBIIOE
3HaueHHMe, To B OajlaHce BOJ, YUATHBAGTCA pPA3HOCTH MEKAY TOPHA30HTAJIbHBEIME
NPATOKOM ® HUX OTTOKOM

01_02 At a([
T oz ?
9T0 OPHBOAHUT K HCXOTHOMY ;Qm{)(i)epemxnanbﬁomy YPaBHGHHIO B BHUJE
o Ah 02 Ah w
T = G—W?‘—"‘—”— —C Ak, (IV.27)
— KOSq)q)HI[HeHT YPOBHEHOPOBOIHOCTH BepXHero BOLOHOCHOTO maIacTa,

cofepKamero I'PYHTOBYI0 Boiy (37ech k — ycpemHeHHBI Kodddumuenr pmabprpa-
nmd; k., — yCpejHeHHas MOIHOCTB; [ — BOJOOTHAYA, WIA HENOCTATOK Hachlme-
gEa mopoy). Ocranpable 0603HaueHHAA IperKHIE.

Pemennmem aToro ypaBHeHHA [ yKa3aHHEIX KDaeBHX YCJIOBHi BymeT dopmyia

Ah(z, t)= _;’; (1—e~ct) erm+—’§;— [e“" V Terfe(A—Vct)+¢ ¥ Terfe (A +V B)] ’
(IV.28)
rne Ak (z, f) — U3MeHeHHMe YPOBHA TPYHTOBHIX BOJ B CeUeHWH I 3a BpeMs [} A =

5 ;__; erfc A = 1—erf A (3mech erf A — QyHKIEA BepOATHOCTEH, B3HAYCHAN
at
KOTODO# IpUBENEHH B HPHI. 2);

Qopmyna (IV.28) cosmagaer ¢ pemenmem M. C. Xarryma (1967 r.) opu cob-
MIONEHAR YCIOBHA

<01, (IV.29)

Tne B = V O (3mecb m — MOIHOCTH HAODHOrO IOTOKa; K — K03pPHIUEHT

punBTparHN ero BOJIOHOCHHX mOpof; k,, M, — COOTBETCTBEHHO KO03HPATACHT
GEABTPANEA W MOIIHOCTH Pa3feJBHOT0 CJ0S IOPOJ).

Hepagencrsy (IV.29) oTsezanT GOJBMHAHCTBO peallbHHX YCIOBHI $HHIBTpa-
OEZ 9epes pasfelibHHe CIOM IOopoJ, moatomMy dopmyxny (IV.28) MoxHO mHpOKO
OpUMEHATH I aHAJIH3a PesKHMa IPYHTOBHIX BOJi, CBS3aHHHRIX C De;KAMOM HAaIop-
HHIX BOJ IyreM uepeTeKaHMAsA.

IIpz BrBoge popmyxnn (IV.28) momyckamoch mOCTOAHCTBO BO BpeMeHH Hamopa
BOJ] HA/KHEro HAIOPHOTO BOJOHOCHOTO TOPH30HTA.

B cayuae memocToAHCTBa Hamopa BOJ, B HIVKHEM HallODHOM BOJOHOCHOM IOpH-
BOHTE MOKHO BOCHOJIB30BATHCA IPAMOIMHENHOH KOPPEISLHOHHOH CBA3BI0 MEKAY
HaIOPOM HE YpOBHEM TDPYHTOBHIX BOJ, KaK 3TO HIPeNJ0;KeHO JJIA HeOTPaHHICHHOTO
HoTOKa. TaKWe CBAZE JIETKO YCTaHOBUTH IPHM HAJIMYAA KYCTOB APYCHHIX CKBAKHH
(ubesoMeTpOB), pPaCIONOKEHHHX B pacueTHOM CTBOpe. Tak, BOCHOIB30BaBIIHCH
dopmyaoit (IV.21) m semmumpamun Aw’ = Aw + ape, ¢; = (1—§) ¢, Mmu npugem
K (i)opmyne (IV.28), B KOTOpOI NpX mepeMeHHOM HaIlopPe BOJ, BMECTO w cliefyeT mpHa-
HATH Aw’, BMeCTO ¢ — BeJIHUHHY C,.

Ity xe GopMyly MOKHO IPHMEHATH W [JA CXeMH JBYXCIOHHOTO CTPOEHHSA
BOJIOHOCHOK TONIA, B KOTOPOA BePTHKAJNBHHEN BOJOOGMEH IDOHCXONHT MERIY
BeDXHAM CHa6OoOpoHANAeMHM M HIKHAM Golee HPOHMIAEMEIM CIOAMHA LODOA.
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Hpﬂ 9TOM BMECTO MOINHOCTH DAa3JCJBHOro CJos CIeNyeT HPDUMEHATHh yCpPeaHEeHHYIO
3a BpeMsAa t{ MOIDHOCTH TPYHTOBOrO OOTOKA, CIUTAA €€ OT I‘OpHBOHTaJILHOfI OOTOIINBHL
BEepXHEero CJoA.

Onpenenenne ruAporeoNOrHYecKNX HAPAMETPOB N0 KOAEGAHHIO YPOBHS
NO3eMHBIX BOJ

ITo maHDBIM 0 Kole0aHUHM YPOBHA IPYHTOBHX H HADOPHHX BOX, a TaKe 0 BOXO-
IPOBOJMMOCTH HOTOKa H reoJIOTHICCKOMY paspedy aHAIHTHYCCKHUN MeTOM IO3BOJIAET
paccUdTaTh ClIeAYIOMmUEe I'HAPOreojordiecKre mapaMeTpsl:

1) Ko3pdmOUeHET YPOBHEIPOBOAHOCTH FPYHTOBOIO IIOTOKA 4 = ﬂ;“i M Koapdu-

km
[EeHT Ibe30HPOBOXHOCTH BOJOHOCHOTO IIacta a* = m?/cyT;

Ehep
a

2) wood@UIEEHT BOZOOTTAYM WM HEZOCTATKA HACHINEHHS MOPON [ =
km
a* !

3) Kos¢¢PUmUeHT BePTUKAIBHOr0 BOJOOOMEHa MEKAY TrPYHTOBHIM M HAIOPHEIM
TOTOKAMH ¢ = —%, 1/cyr;

4) roadpduument GUIBTPAmEN PasLedBHOr0 CIOA HOPOX Kk, = Wm.¢, M/CyT;

5) IOKa3aTeau TUIPOAAHAMAYECKOr0 HEeCOBEePINeHCTRA BOIHBIX I'paBnI, OOTOKa.

Bee sTE mapaMeTpH HCHONb3YIOTCH IPH IEIPOIAHAMAYECKOM aHalld3e¢ PemmMa
UOA3eMHKX Boj. JHaHEE HX TO3BONAeT 0€3 HpOBefeHUs KOPOroCTOAIMHAX paboT
(HampuMep, MacCOBHIX ONHITHHX OTKa49eK) BEUMCIUTH IO JAHHKIM PEKAMHHIX Ha-
GmojleHU#l TiIaBHeHMUe 3IeMeHTH OalaHca IIOJ36MHEIX BOJ M COCTaBHTDb IIPOTHOS
pe)KuMa STHX Boj Ha Oynymee.

OupepmeleHue MePEUYACIGHHEIX IIapaMeTPOB SABJIASTCH IePBoil BaxHedmon
sajiavedl rUIPONMHAMHAUECKOTO aHAMM3a peRUMa IOA3eMHHX Box. Ilo cymecTBy oHa
saBidgercs obparHON (HIBTpanMOEHOM 3afauel, Korga Io H3BECTHOMY K0IeGaHWIO
YPOBHA IOf3eMHHX BoJL # ¢JopMydaM HEYCTaHOBHBIIEHCH (QUIBTpAUHE HaXOIAT
HCKOMBIE HapaMeTpPH IIOTOKOB 3THX BOJI.

n KosddumuerT ympyroit Bogoornaud pu¥* =

I'pyrmoevie 600b

Pacuern 63 y9erTa mepeTeKanusA BOJ

: k
Has pacuera koadPuIMeHTa YPOBHEUPOBOTHOCTH & :___h;_p BHIOMDAIOT IHe-

pHEoJ B TONOBOM IHMKIe, NJIA KOTOPOro HPHHOUINANBHO BO3MOKHEL [Ba CIydas
dbopMHpOBaHAS peMEMa IPYHTOBHX BOJX:

1) ypoBHE 3THEX BOJ HCHOHTHBAIOT CHaj UIM HOABEM UPH HOCTOAHHOHN BO Bpe-
MeHH HHTOHCHBHOCTH LHUTAHAA CBEpPXy, T.e. IpH w = const (KorHa HaualbHAH
UHTeHCHBHOCTh MHTaHEA w, = 0 mau w, = 0), B 9actHOM ciaydae — upn w = 0
(z upn w, = (), mpu aTOM DpHWpameANe MHTeHCHBHOCTH NHTAHUA CBepXy Aw =
= w—w, = const; COja sxe oTHOCHTCH ycaosme Aw = 0;

2) ypoBHHU TeX Ké BOJ H3MEHIMTCA B YCIOBHAX HOCTOSHHOH HHTEHCHBHOCTH
OUTAHHA WM €€ HOCTOAHHOrO M3MEHOHUA 3a BpeMs { Ha UDOT)KOHHA BCEro PacueT-
HOr0 CTBOPa CKBa)KWH B HHTepBale 0—z,—z,.

O6bigHO [ TPYHTOBHX BOJ B JeCHOX K JeCOCTeMHOM 30HaX IePBHIA clydail
Habmonaerca B sEMue-paEHeseceHEHi mepuox (XI—XII—I—II). B »sro Bpems
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YPOBHH 3THX BOJ] HOHIKAIOTCSH IOJ BINAHMEM CTOKa K peraM. ToiisKo Ipu Heray-

OoxoM (MeHee 3 M) ypPOBHEe BOJB BOSMOMKHBEI NUCTWIJLIANNSA M KaOWIIAPHO-IICHOY-

HHII TOK BOJBl B 30HY a3PaI[MH K CJIOI0 Ce30HHOTO mpomep3aHusa. Ilpm srom Bo3HE-

KaeT OTPHMaTelbHOe HUTAHWe TPYHTOBHX BOJ HOCTOAHHO! HHTEeHCUBHOCTH.

K mepsomy cayuawp DOdTA BCerga OTHOCATCS YCIOBHA QopMHUPOBaHHA Kojeba-
HOfl ypoBHA TPYHTOBEIX BoJ B UPHODPEKHBIX 30HaX DEK, KaHAJOB ¥ BOJOEMOB.
3[CcCh POXb UMTAHUA CBEPXY B Iporecce Kojle0aHMsa ypoBHA HesHauHTenbHa. Oco-
GelIHO OTUETIMBO 5TO IIPOABIAETCA Ha BEICOKUX Oeperax pek ¢ Goubmoil ray6mHO#
mo Bopbl. TaM ypOBHM TDYHTOBHIX BOX B OCHOBHOM H3MEHSIIOTCH IOJ BJINSHHEM
DAaBOJKOB B DPeKaX ¥ PperyJIdpoBaHusA
< BOJI B KaHalaX.

30 T Bropoit crygait pacueTa mapamerpoB

aBiusercsa  Oojee o0mUM, TPEMEHHM

K OoaplIell gacTd roma, Ho colimopaercsa

OpH ONHOAKOBHIX YCIOBHAX HHPWIbTDA-

OEN U HclapeHUss Ha IPOTSKeHHH BCETO

P St BHGpPaHHOro IJg pacyeTa CTBopa Habilo-
I e e e ;  MaTeIBHBIX CKBayKUH.

7. //017//? 7 B o6omx cayuasix B OTCYTCTBHC Ie-
eTeKaHWsA T'PyHTOBHX BOH B TONCTHIA-
SR L 777 Vi i ) i Ll i ok IpOIIU/Ie HaHOp}II)zIe BOJOHOCHEIE ropll(asomm

Pmc. 17. Cxema pacmonoskemus Habmioxa- MCIOJPBYIOTCA TO CXOMBI ABHKOUMA HTHX

TeJBHEX CKBAKUH JUIf ONpeNeleHds Tigpo- DOAs HKOTODEIE yIMTHEBAIOT H3MEHCHIE Tro-

reoJIOTAIEeCKAX IIapaMeTpoB. PHB0HTAIBHOTO0 BOJ006MEeHA B IDYHTOBOM

1 — BOUOHOCHHE TOPOAE!; 2 — BOoRoHemponmHaemnle IIOTOKE, T. €. H3BMEHEHHE PAa3HOCTH MEKIY

HOPOABI, 3 — YDPOBeHb TPYHTOBHX BOJ HOCIE HX
HOThEMA — B MOMEHT BpeMeHm i, 4 — Hadanpemii L PATOKOM X OTTOKOM B TOPU30HTAJIBHOM

ko (= 0 5 — RAGMIONATONSHAN  CxeauRa  HAIPABIOHIH — % = ﬁ_;l?_
HUOy OyrH. B KadecTBe coCTaBIAOmER
BOPTHKAJIBHOTO BOL00GMEHA OIPMHIMAETCSA B PACUeT OJHA BeJMYMHA MHTEHCHBHOCTH
OATaHNA TPYHTOBHIX BOj cBepxy wt = w,At—uA9 (3mecs w,; — HHTEHCHBHOCTH
AHPHILTPAIAH O0CAaJKOB CBCPXY, LPOHMCXONAmMAs B Tewenme BpeMenu At, u —
HHTEHCHBHOCTH MCIAPEHNs TPYHTOBHX BOJ, OTMedaeTcs 3a Bpemsa Ag).
OInis monyorpaHMYeHHOTO IHIOTOEKAa TIPYHTOBHX BON B YCIO-
BUAX OTCYTCTBHUS MJW HEM3MEHHOCTH MHTeHCHBHOCTH HUTAaHHA c¢BepXy (upzm w = O
min Aw = 0) m3 (IV.6) moxyguaeM pacueTHyo GopMyay

=
S
&

Ha emd-

AH (z, 1) _ AH
AH (0, ) AHO?

R() = (IV.30y

roe AH — m3MelleHWe yPOBHA TPYHTOBHX Boj B HalmiomaTelbHoIl CKB. 2, Haxons-
mefics Ha paccTosHmE Z OT peRH: (puc. 17), mnm mauansHoro ceuenus I 3a Bpems ¢,
OTCYMTAHHOE OT Haualla M3MeHEHHA rOPH30HTA BOAH B pere (cM. pme. 13); AH? —
n3MeHeHMe YPOBHA BONL B PeKe MM KaHaje, HOJHOCTHIO IPOPe3al0MKX BOLOHOCHHRA
ropuwsoHT, HIA B cKB. 1 Ha ypese (upn 2 = 0) 3a 1o xe Bpems £; R (M) = 4i%erfc A—
mATerpajdbHad (yHKOUs, 3HaueHHSI KOTOPOH mpHBeleHH B mpmi. 1.

Jlyummme pesyiabTarsi maeT mpumeHeHme Qopmyinm (IV.30), ecam pacuernoe
BpeMsi { OTHOCHTCS K HePHOAy OCeHHe-3HMHET'0 W IPeJBEeCeHHEero CIaJ0B YPOBHA
B npubpe;kHoit 30He M HpH riIybmHAX [0 BONH, MCKIKYANMEX HepaBHoMepHoe
HAcuapeHne ¢ YPOBHA IPYHTOBHX Box (pHc. 18, Tourkm 1—2, 1’—2'). B aroM cayuae
Hagajo orcueTa BpeMen: (¢ = () mpmHEMaeTcH B MOMEHT OCEHHET0 MaKCEMYyMa
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YpoBHA (3a HpeNIIeCTBYIOMWI rof), B OT 3TOr0 MaKCHMYMa OTCYHTHIBAETCH CIEJy-
fomee moHmKeHnne ypoBHA (—AH) mo Toll m apyroil ckBa)kEHAM,.

YUrobsr maMmenends yposuein AH m AH® GHIH [oCTATOYHO WeTKUMHE, UX COOT-
HoImeHHe pexoMerayercs 6parb B mpegerax 0,3 — 0,5, aro oTBeuaeT ypadeHHOCTH
ckB. 2 or ckB. 1 ma paccrosume (0,5 — 1,0)V at.

3naa R (A) ma3 (IV.30), maxonst mo mpma. 1 sHagenme aprymenta A. Hoaddu-
IIMeHT YDPOBHEIPOBOJHOCTH BBHIUMCIAOT I0o (opMmyie

22
@ =, M2/cyT, (IV.31)
IHe t — pacueTHOe BpeMsA MOHUMeHUA yPOBHA (Meny Touxamm /—2, cM. puc. 18).
447
becrna z

7 4 nemo
/)“\ S ‘ Ocens~3uma
ES i
7’ 23 19
e - )
- ~ NES 2 ~
i ; \\é_,.si ‘ ~— 5 P
: Tt ¢
o S— !
H
£, —= e :
Ocens-suma 10z

Pue. 18. Xpomonoraueckue rpaduxn Koxe0aHmMsa YPoBHA TPYHTOBHX Boj B mavaasaoM / (xr = 0)
n pacseraom I (z >> 0) cevemmsax moToka. Apafckue nudph — HoMepa Touex

TIpm owenp GwicTpoM (OIPaKTHYeCKH MrHOBEHHOM) HOABEMEe TODW30HTA BO/H
B Ha9aJbHOM CeYCHIN HOTOKA ¥ IPHM OTCYTCTBEM M3MeHEHHH B IUTAHWHN I'PYHTOBOTO
wotora c¢Bepxy (Aw = 0) paa pacdera mapamMerpa @ Mo;KHO BOCIOIB30BaTHCA (op-
MyIoit

AH (z, t)
- Ao (1V.32)

rre @ (M) — mHTErpaa BepoATHOCTY, 3HAYeHHA KOTOPOr0 OHPEHeNAITCS M0 PRI, 2;
oCTaNbHBE O0003HAYCHHS IIPerKHHeE. ‘

Idra (QopMyra TaKkKe HBIAETCA pelleEMeM IHEHelioro puddepeHITAIBHOTO
ypPaBHEHVA B YaCTHRIX IPOM3BOJHHEIX I OFHOMEDPHOI0 HEYCTAHOBHBIIEIOCH JBH-
wenua npn w = 0 wam w = const, u ciaegoBaredbHo, opw Aw = 0 Bo Bpema nsme-
HeHHSA YypOBHA Boxi. llpm sToM Ha rpaEHIe HOTOKA M3MeHEeHHE yPOBHS BOJH MIHO-
BeHHOE.

Ha mocToAHCTBO MHTeHCHBHOCTH INTAHUA IPYHTOBHX BOJ CBepPXY W = const
B TeueHHe BPeMeHH f{ MO)XeT YKasHBaTh IOYTH DABHOMEDHHH BO BpeMEHH HONBEM
HIE cOaJ, YPOBHA T'PYHTOBHX BOJ B CKBasKHHE,

IlocrosmeTBO MO AJiMHE HOTOKA BeJWYMHE IHTAHNA IPYHTOBHIX BOX CBEpPXY
005uHO HabIIOgaeTcA OPA OZHEAKOBOI IIyOMHe [0 BOLH U B OHMHAKOBEIX YCIOBUAX
YBIAQKHEeHNA HA [IHEBHOH II0BePXHOCTH.

IIpu mocToAHCTBE NMTAHHUA MOTOKA BO BPeMeHH, w (z,, ) = const 8a BpeMs
®n {, MOXHO HamHCATh YDaBHEHHE

AHOR (M) — AH,  U—=RO)IH
AHOR (ho) —AH, [1—R (M)t °

OOy =1

(1V.33)
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e Ay = —br py=—l: AH,, AH, n AH}, AHY — uavMeneHNs ypPOBHSA
2 l/atl 2 Vatg
I'PYHTOBHIX BOJ B CKBA/KIHE I, COOTBETCTBOHHO Ha MOMEHTH BPeMEHH £, 1 f, U I3Me-
HeHHUsl YPOBHSA BOJTH B HauaJbHOM ceueHMN motoka (z = 0) Ha Te ke MOMEHTH Bpe-
MeHH.
Hns Broporo ciyuas MOCTOAHCTBA IHMTaHUA IO AJMHE IOTOKa, w (X, t{) =
= const Ha OyTH 2, U 2,, AGHCTBUTEIHHO yDaBHECHH®

Al (x1, 1) — AT (0.ty) _ AH (zy, t1)—AH (0, t) ‘ ,
AH (21, 1) = A (22, 1a) R (hs)= AH (zy, t1)— A (2, ty) R (M) =1, (IV.3%)

rge AH (z,, t,), AH (2, t,), AH (0, t,) — W3MeHeHUsA YPOBHA TI'DYHTOBBIX BOJ
COOTBETCTBEHHO B CEWeHUAX Z,, 2, U z = (O 3a BpeMs t,;

Zy . }\‘ - s
2Vat; Y 2V
Ypapuwenuss (IV.33), (IV.34) otHo-
CHTeJIBHO «@» pemawTcs crocoboM
nonbopa.
: ’ Ecam pgpenmpymomas pexa niam
g ! : Kalal  HeHONHOCTHIO Ipope3aioT
i

7\412

‘ 7 77 > T BOIOHOCHHIMI TOPU30HT, TO K pac-
i A =, ' . CTOAHHMIO 2 HOOABRAAIOT BenuIuny Al,
Z 7 SKBUBaJCHTHYIO COIPOTHURICHUIO:
{a B ma. Ilpumepro = c-

Pmec. 19. CxeMa TpyHTOBOro moTOKa B IpHOperk- 0 BOZOEMA ff) glo a pa
Holl Bome cTogHMM, paBHOM 1,0—2 Beauguaam
MOITHOCTH OOTOKAa, IBUKEHUE

TPYHTOBHX BOJ CTAaHOBHTCS NAPaJiielbHO-CTPYHIaTHIM M «HECOBEDIIGHCTBOY DOK
IIW KaHAJOB Ha HeM HE CKAa3HBaeTCA.

IIpm BeoOxomuMocTH y4ecTh COOPOTHB/IEHHME JIOMKA BOJ06MA 3TO COIMPOTHRIe-
Hue paccuuthiBaercs mo dopmyne B. M. Iflectraxosa, mmemomieit Bup

Hy—

H
Al == (w2 —a, (IV.35)

rge Al — pauHA TOTOKa, YKBUBaJIeHTHas CONDOTHBIICHUIO JOKA BOLOCMA, HEIIOJN-
HOCTBIO Hpopesaiomeil BofoHocHHHE miact (pue. 19); H,, H, — oTMeTk¥ ypoBIA
BOABI COOTBETCTBEIIHO BO BTOPOH M TpeThell HabGMIOAATeNbHEIX ckBakmHax; H, —
OTMOTKA YDOBHA BOJHL B peKe MM KaHajle; &, £, — PaCCTOSHUE OT PeKH JIo BTOPOIl
7 TpeTbheil HaGMIOMaTe NBHBIX CKBAYKHUH.

Ipr sromM BTOpas — manbHAA HabdofaTedbHAS CKB. 3 MOMKHA HAXOMUTECH
OT PeKH Ha PacCTOSHMHA, paBHoM 1,5—2 3Ha4eHMAM MOIHOCTH IPYHTOBOrO NOTOKA
u Gonee.

khep

3Hass KOBQQUIUEHT YPOBHENDPOBOTHOCTH @ = 1 BOZOIPOBOJUMOCTE.

TPYHTOBOrO MOTOKA kh,,, MOMIIO BHYUCIANTE BETUINHY BOFOOTHAATM MJIH HEJOCTATKA
HaCHINEHUA I'PYHTOB B OPefieslaX H3MCHeHAA BepXa MOANePTOH KAamMIAAPHONA KaliMKL
X YPOBHA BORH 10 ¢QopMyie

W = Thep (1V.36)

a
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rge &k — xoaddunmedT QHIBTPANME BOJOHOCHHIX IOPOJ, KOTOPHI OIEHHMBAETCH
¢ IOMOINIbI0 OMBITHOH OTKAUKH; /., — CPEJHAA MOMHOCTh BOTOHOCHOTO TOPHM30HTA
(oo maHHEIM THADPOreolIOrMYECKOT0 paspe3a M PEKEMHEIX HaGIIOAeHUIT).

Boxce Hage:xno mapaMeTD [ OHpefielisieTcs IO BeJUGHHe M3MEHEHMA 3allacoB
BJIATH B NHJKHEH TacTH 30HBL adpallHi, CUMTAA €€ OT CaMOT0 BEICOKOTO HOIIO;RCHUS
Bepxa MOAUepTofl KaHMIMADHON Ka¥MH 0 CaMoro HWBKOTO TONOMKEHMA YPOBHS
TPYHTOBBIX BOJ 3& BpeMs [, a TalvKe IO JAHHKM 06 W3MeHEHUH 5TOro yposua AH
3a TO ke BPeMA (CM. TPEThIO TJIABY).

Ilpn pacmomoskenmn HabloJaTeabHEIX CKBaKWH BOIH3M Bojopasfella IPyHTO-
BBIX BOJ (B HECKOJNBKHX flecATKaX I He Gosee 200—300 M) gua pacgera xonddi-
qUeHTa YPOBHEIPOBOJHOCTH MOMKHO BOCIOJAB3OBATHCH Qopmyrmoit (IV.10) rmimn
(IV.11). Ilpm 5ToM BOBMOKIIEL TE JKe CIy4YaM pacuera, korga wi = 0 win w = const
Ha TPOTIKeHHH moToOKAa 00—z, —2z,.

ABanOruviio MOJKHO HDOCTYHATh OPA KOPOTKAX IOTOKaX C ABYMS Openipy-
OMAMY MM DUTAOMAMA DeKaMM, KOTa HeoGXOIMMO HMCHOAb30BaTh (GOPMYHY
(IV.9), mnu, nakoHern, IPN HAJIHINE KPYTHX GPOBOK, BLICOKHMX Teppac Au6O KOpCH-
HHX Oeperos ponms, rae mpumenmMa dopmyaa (IV.12). Bo Bcex srtux caydasnx
mapaMeTp a ompepenseTcs cmocoGoMm mogfopa.

Pacgers ¢ ygeToM ODepeTexaHUTHA BOJ

Jliasa mocilenyommero yuera MePeTeKAaHUS TPYATOBHIX BOJ B IOACTHIAIONYE
HaOODHHE HOTOKH II0 JAHHHIM DeKHMHBX HaOmofeHUAl BHauajle OMPEREIATCH

]to
KODOUIHEHT BePTHKAIBHOTO BOTOOOMEHA ¢ = Ty ¥ KodQUIuMeBT QUILTPaAIHK
0

OOpol PasmedpBOT0 CIoA k.

B meprymo ouepens mpuHEMaeTcs BO BHAMAaHWNE BO3MOYKHOE H3MEHEHHE BEDPTH-
KAQJIBHOTO BOM0OOMEHA MEKAY TPYHTOBHIM W TIOACTUJIAIOMUM HADOPHHEIM IOTOKAMM
Agt, a Takke UBMeHeIINe BO BPeMeHY WHTEHCHBHOCTH IMTaHHA cBeDXy Aw. [las me-

OrpPalMYCHHOTO MOTOKA BOJ B CXeMaX OTCYTCTBYeT TOPM30HTAILHEIA BO006MCH, Tak
KakK —g—z = 0. llocmepauit yunTHBaeTCH MMIDD IPH DAaCCMOTPEHHI MOJYOTPalliiueH-
HBIX TOTOKOB.

B cayuae meorpanmuenHOro moToKa TPYHTOBHX BOX (cM. pmc. 15) mpu ompe-
llelleHUA YKa3aHHEIX IapaMeTPOB HOCTYIIaoT clexyiomum o6pasom. Ha rpaduxe
Kole0aHWs yPOBHA IPYHTOBHIX BOJ BEHIJEJIAETCH HEPHON BPeMEHM CO CPABHUTCIBHO
cTabMIHHBIM TTOJIOMKeHNeM YPOBHS, KOT4A UBMEHeHMsl CTO He IPEBHIIAI0T TCX BCJM-
UAH, KOTOPHe 00YCIOBIMBAOTCA M3MEHEHHeM aTMOC(EepPHOro AaBJeNHsA (IMOPALKA
HECKOJILKAX CanTHMeTpoB 3a mepwox). Taxkoil mepmoj dame BCETo OPHXOLUTCH Ha
aumy. OGbI4HO B 2TO BpeMsi MUTaHHWe IPYNTOBLX BOJ CBePXY (3a CdeT MnQUABTPa-
LMH 0CAAKOB) OTCYTCTBYOT; TaK)Ke HNYTOMKHO MaJI DACXOj BIard B 30HY adpalHi
uId Ha #HcmapeHHe B aTMocdepy. I oxomwammio sToro mepmoma mpmypouilBaioT
HauaJgo orcyera Bpemenu (¢ = ().

3aTeM Ha IPOJOIKEHUNM KPWUBOH HENPEPHBHOTO MoxbeMa WM CcOAfa YPOBHA
BEIOUPAIOT IBA PYTHEX MOMEHTA £y M #,, KOTODHIM OTRBETAIOT OLPe[CACHHBIC BOIIITITHET
UsMeHCHHA yposna Ak, n Ah,.

Ucnonpayn ot mannsie n (IV.22), moso mpumenuts GopMysy IS pacucTa
mapaMeTpa ¢ B BUME

[l A—eth (IV.37)

- Ahy 1___e~¢‘|tz’

rge obosmauennma mpeskuaue [cm. (TV.22)].
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Hosadpunuent ¢, Haxopmurcsa moxbopom. Ha ocHoBaHMM 5TOro BEIYHCIAETCH

T (IV.38)
3aTeM
leg = pemq (IV.39)

Taxum 0o6pasoM, AJs IOJLYYCHAsS HMCXOQHBIX NaHHHX pacdera ¢ HeoOXOAUMO
TPOBECTH TONWIHBIH IUKJI HabNIOJEHUHE 3a YPOBHeM I'DYHTOBHIX H HAIODPHLIX BOJ,
pasjefieHHHX CJoeM CcJIaGoupoHHmaeMex mopox. PesyimbrarTel srux Habmomemuit
UCHONB3VIOTCA s BHOGOpa Beamwame Ah,, Az, NI OTHCKAHHA KODPPeIANUOHHON
CBA3H DEKUMOB TPYHTOBEIX M HANOPHHIX BOJ (BEHIUMCIANTCA KOd(PUNHEHTEH &, &
¢ momombio (IV.21); 4IA KasKgoro pacdeTHOro MepHOia CaAMOCTOATEINBHO HCCIe-

ayeTcsa 3Ta ¢BA3b (puc. 20).

s YxkasalHue 30ech HaOIOMeHEA JOIKHEL
OpPOBOJATHCA [0 KYCTY CKBKUH (IBE30-
METPOB), YCTAHOBJEHHHIX HAa TIPYHTOBHE U
HOJCTHJIAIONINE HAIODHEE BOALI B OTHOM K
TOM jKe IYHKTe.

Ilus  obmerdennmsi  pacdera  MOKHO
OpPeNIoKYTh NpUbIKeHHYID  GOpMyXY,
BuBenennyro us (IV.37), ecniu e~ pasiuo-

1 JKUTH B PAJX U JOBOJBCTBOBATHCS MOrpEI-
0 44 wocrbio MeHee 1% (opu ¢t <:0,3). Ira
Pume. 20. M'padur cBsaA3m HATOPOB HAIIOp- $opmyia mMeeT BHJ

HHX BOJX ¢ YpOBHeM TI'DYHTOBEIX BOX _2(ti—tte)

cl 9 9
tl_ctz

Taxske OpHEHTHPOBOTHO MAPAMETD ¢ MOKHO HallTh HenocpeycrBeHHo us (I'V.16)
opu mocrosinEoM Hamope Bop uau u3 (IV.22) mpum mepeMeHHOM OBbe30MeTPHTECKOM

ypoBHe, eciu OpeHeGpedb TPETHUMH WIEHAMH pAJOB, B KOTOPHE paslaramoTcsd
ct
BeswauHbl e~¢!, ———. Taroe mpeofpasosanne ucxonueix popmyx (IV.16), (IV.22)
e —
BOoje jouycrumo jake mpum k, = 0,01 m/eyr, p = 0,10, m; = 10 M, a npm
MeHBllIeM 3Ha9eHuu k, — TeMm Gojiee 5T0 BO3MOKHO. ['TaBHOE OpENMYMIECTBO TAKOTO
npeofpasoBaHUs 3aKI0YAETCS B BOZMOKHOCTH OTPAHUYATHCA JNUINB OJHUM Haliro-
JeHHMeM 3a W3MeHeHWeM YPOBHA TPYHTOBHIX Bojx Ak 3a Bpems t.

Ilna sTHX ycaoBui pacueTHasd QOpMylNa HMeeT BUJ

4

(1V.40)

T (IV.41)
(A
t (Ahl “T)

wt
rge Ak, =--* — H3MeHeHMe yPOBHA T'PYHTOBHX BOJ 3a BpeMs £, HPOUCXOIAMIEEe
1 m s Op 1}

TOJBKO IOJ BIUAHWEM OUTAHUA CBEPXY; OCTAJbHHE 0003HaveHUS napejxHue.

Aty OpMYJy MOKHO HDUMEHHATH IUIA PerHOHAJHHOX OMeHKHM ImapaMmerpa ¢ =
k
== W; , €CII¥W BeJINYWHY OUTAHUA TPYHTOBHX BOT OMEHUTH B YCIOBUAX OTCYTCTBUS
0
IepeTeKaHUA BOJN, HaUpHMep, MO JMAHHEIM JU3NMeTPHYCCKUX HaONOIeHWN WIX 1O
IAaHBEM KOJeGaHmil ypOBHA BOJH B TeX MeCTaX, Ie pasmelbHEIN CJI0M MOpoj mpef-

ctaBies MOmHHMHA (Gonee 10 M) W ;KMpPHHIMYM TIAHAMY.
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[Ipu pByxCNOIIHOM CTPOEHUHN BOMOHOCHHEIX TOJIN IPH HeOrpaHMIeHHOM MOTOKE
B BepXHeM CIab0oNpOHHIAEMOM CJIoe HOPOJR JIA ABYX MOMEHTOB BDPeMeHH {, W I,
MOKHO COCTaBUTH ABA YpPaBHeHUA THIA

AH' ky If—1' w’
= +-“_, (Iv.42)
rie AH' — u3meneHHe YPOBHA IPYHTOBHIX BOX 3a BpemsA t; H, H' — ycpemHennnie
3a BpeMs { YPOBHM HAIODHEX M I'DYHTOBHX BON; /' — paccTOsiHAe IO BePTHRAJIM

MeKIY KOPOTKHMMH (QUIBTPAMH, 3aJ0)KeHHHMN OKO0JO YpPOBHA IPYHTOBHX BOJ
¥ B OCHOBAHHN BODXUEro CJIOA IOPOA; OCTalbHHE 0003MadeHUA OpEKHUE.

Ha ocHoBe uByX yKa3aHHHX YpaBHeHHIl M jomymeHns MOCTOANCTBA HHTCIICHE-
HOCTH THTAHWS IPYHTOBHX BOJ CBEPXY w = const moJydaeM pacdeTHyYo GOPMYIY
AJaA ompepellenusa Ko3duHIMeHTa YpOBHe-

[
OPOBOJHOCTH TIODOJ ahah pux=0
7~
AH,  AH, .
ky ty tg

= § —, (IV.43)

m Hy—Hy +H,—H,
rae nudpa 1 B '‘mAeKce oTBeYaeT MOMEHTY
BPeMeHH £, a uudpa 2— MOMEHTY BpeMeHHU I,.

Bumecro BpemeHn ¢, YHo6GHO IIPHHATH
pasuoctb Af, = t,—t;, a ypoBHu Bogst Ha 0
u H, BTaKoM ciygae CIHTATH YCPeHCHHHIMUA
3a 9TOT TPOMEKYTOK BPeMeHH; BeJHINHY Pue. 21. Tpapux wu3Memennmss ypoBHA
AH, — CIUTATH H3MEHeHHeM ypOBHs rpyH- TPYUTOBHIX BOJIB Cevemiax z = Ouwz >0
TOBHX BOJl 3a IIPOMEKYTOK BpemeHM Af,.

B ciyvae mosyorpaHM4eHHOT0 MOTOKA TPYHTOBEIX Boy (cM. puc. 16) maa pac-
kg
hmo
OTMe4eHo BEIIe, MOKHO MCIOJB30BATH W IPH IepPEeMeHHOM YDPOBHe HamOPHBIX BOJ,
ecilU W3BeCTHA NPAMOJIMHEIHAT KOPPEAALAA MeIKAY KoMeGaHUAME dTHX BOJ U I'PYyH~
TOBHIX.

Jlomyckas TOCTOAHCTBO B TedeHHe ABYX oTpe3koB Bpemenu 0—t, u 0—if2
BeNMIMHEHN Aw = W-—w,, a TaKie yIuTHBas, 9T0 & = const, & = const, KOTOpHIe
OTpeeNIAI0TCA ¢ HOMOMBIO rpaduKa CBA3M ypOBHEl HAalODHBIX M IPYHTOBHX BOJ,
MOYKHO HaOMcaTh fBa ypasHenus thna (IV.28) M MCHIOYUTE W3 OTHOMEHUA UX
pesmanny Aw. Torpa pacgernas GopMysia Ijis olpesie/ieHAs mapamerpa ¢; = (1-E)e
OymeT mMeTh BUJ

gera MapaMeTpa ¢ == npumensierca gopmyaa (IV.28). Aty me dopmymdy, Kar

SV E Y= __]
1—ec™? erfdy  2Ahy—bty [e 1/ ¢ erfc (M —Veity) e V @ erfc (M + Veity)

{_o-cifz erfhy

— — 1
Y s DR P8 _
2Ahg —bla l_e VT e (Ay—Verty) +e V @ erfe (Aot Verta) )
(IV.44)
rae

z x
A== Apg=———.
! 2]/at1’ 2 2l/at2

910 ypaBHeHHe MO3BOJAET HaWTH HapaMeTp €, cmocobom mwopbopa, ecau GyayrT
usBectabl Ak, = Ah (z, t,); Ahe = Ah (z, {2) — B3MeHeHUs YPOBHA IPYHTOBRIX
BOJ B HaGMIONATENBHOM CKBa)KAHe 32 OTPE3KU BpeMeHM fy m f, (pue. 21); ¢, %,
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0
b= Athz , T, a Tak:me K03QPUMUEHT YpPOBHEIPOBOXHOCTH TI'PYITOBOTO IIOTOKA
.

Ilna oupepenenus Ah) uMcHONB3YIOTCA JAaHHHe HabmioyeHmil B ckB. 1, pacmo-
J0)KeHHOH BOMU3W ype3a BOAH B peKe MJIM Ha Tpadulle IOTOKA.

Tlocnegauit M3 3THX WapaMeTpoB (T. €. BeJNIUHa @) HAXOTUTCSA B aHAJIOrHIHHX
VCIOBHAX CTPOEHUSA ¥ JBWKEHUA T'PYHTOBHX BOJ B BePXHEM BOJOMNOCIOM ILIACTE,
r7ie BOXOYIOPHOE J0te HpecTaBieno Momuoi (6oiee 10 M) Toximeil Goinee MIOTHBIX
TJUH, a MO3TOMY BepTUKAJBHEIN BO0oOMeH TaM oTcyTcTBYeT. llpm aTom pacuerHOi
$opmymnoit moxker cayxuts (IV.30).

Jlna yupomeHUs pacdera mapaMeTpa ¢ MOKHO BHIpa)KeHWe e~°i! Da3IoyKHTh
B COOTBETCTBYIOIUH PAN X BOCHOJNB30BATHCA TOJBKO TpeMA NepPBHMM WieHaM: pAna.

Torga miaa yexosus ¢t < 0,3, ¢ npefebHOM MOrpemHOCTEIO 2,5% AIA neBOR
gact popmyinst (IV.44) Oypet pefictBUTENBHO

2 —M )
AB = 22: =1 (Foy, ¢, (1V.45)

erf _
2V Foy
1

2 Vﬁ Fo,
131

HOCTH TPYHTOBOTO IOTOKA M KOOpAWHAT Z, t; B =

re 4 = — BeJIUWYUHA, 3aBUCAMAR OT KO3PPHUIHeHTa YPOBHEIPOBOA-

erf

2—10?

2— 102

IOMAACA B 3aBUCAMOCTH OT Ko3pummeHTa BOJOOOMEHA ¢ U Bpemenu .
Ah (x, tl) _ Ahl . Ah ((L', t2) . Ahg

Y Y A AR® 2TARO, 1) T AR ;
S VA 1 oy LI 1 -
M=e Z;]/Fo, erfc (—————— —ye l/tl) etV For erfe (—W—}— C]/tl) ;

2 VFo,
/ A
-t l/ o
—e Fo

— BeJIHNYUHA, U3MCHA-

14
— g _—
erfc — Vit )+ e ¥or erfe

t S AT
9 Vt—l Fo, 2 V—tf Foy

— k
Czl/cl; e,=(1—8)¢c; c= .

Fo, = %‘- — gpurepuit Dypre.

N

Jlna pacdera mapaMerpa ¢ HOCTYHAOT CIEAYIOMUM 06pasoM.

1. Ha rpajuxe KomeGanms ypOBHs IPYRTOBHIX BOX (cM. pHc. 21) BmGuparor
IBa MOMEHTa BPeMeHH {, W f,, B TedeHHe KOTODHX IOBGLIUEHNA MM IIOHMKEHUA
VpPOBHA 10 CPAaBHCHUIO ¢ HadaJbHHM ypoBHeM (upu ¢ = () OTYETJIMBO 3aMETHH;
00OBIYHO YHO61I0 6paTh ty = 2i4.

" at 1
2. Buumcnswor wpurepuit  @ypse Fo, = —-, sarem 7»1=—‘)—F, he =
2V Foy
A f A f A
———————, Rajee m0 TabJ. Upui. 2 Haxonar 3Hadenus erf A; u erf As u mocue
-
2 1 L2 po,
{1

3TOT0 BHYNCIAOT BeINUUHY A 10 yKa3aHHOH BHIe dopmyre.
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ko
mo
= (1—E)c ¥ BHYMCIUE COOTBETCTBYIONIMe BEJIMIHHBI { = l/cl, OIpefieIA0T OTBe-
yaoue UM 3Hadenusa B.

4. 3nan Beqmaubsl A 1 B npu pa3HHX 3HaUYeHUAX ¢y, BHIUNCIAOT COOTRETCTBY-
i0mye UM sHadeHus npoussemenus AB = f (A, ¢;) = f, (Foq, cy).

5. Jlna pacgera Besuaus M u N mpepnBapuUTelBHO BHYIHCIAOT

3. 3apmaBasch pa3IU9HBIMU 3Ha4eHHAMY MapaMerpa ¢ =

una ¢, =

1 — 1 «a /T
—— Vi P =——— ¥
A 5V T, tV v B 3V Fo, +S1/ 1

/1 —
m— iV

1
n——m—mom—m—m———m—————
2 I/—t‘-’— Fo, 2 Vt—z Fo,
ty1 31
1/ N
o ‘/‘1’0‘ ot VW

n o npmi. 2 erfe @, erfe B, erfc in, erfc n. 1lpu sToM Bedxmuuna § = l/a HaXo0-
JUTCA IO BLIOPAHHBIM 3HAYeHUAM C.

6. W3 papHHX HaOsiofmenuil 3a K0JMeGaHWAMY YPOBHA IPYHTOBHX BOJ| BO BTO-
poii HabJomaTe bHOl CKBa)KMHE Ha PACCTOAHAYM x BHOUPAOT 3HAYeHUA BeJIUINH
V3MeHeHnd ypOBHHI

+LVhy;

Ahy=Ah(z, t,) 3a BpemaA I;
Ahy=Ah (z, t5) 3a BpeMa &,

a TaKyKe COOTBeTCTBYOMMEe BeJWIHNHBI USMEHEeHUA YPOBHA B HepBOI./)I CKBaXHAHE U

I aYalibloM cederun noToka (mpu z = 0) Ak} — 3a Bpema t, u Ah) — 3a BpeMA 2.
Ha ocHoBaHWH 3TOTO BHIYHUCIAKT OTHOINEHUA

Ah] Aho
= u = -
Th Mo IVE

0
ARS

7. llo ¢opmyne (1V.45) BHIYHCIAAIOT HpaBYI0 9acTh PaBeHCTBA MJIA KAIKIOTO
BbIOPAHHOTO 3HAYEHUA ¢, WM ¢ W [JIA JAHHOIO MECTOIOJIO;KeHUA BTOPOH CKBa-
JRITHBI, HaXo/jameiics Ha PAaCCTOAHWM x OT HAYAJLHOTO CedeHHd.

. My —

8. U3 pama moiydcHHbIX 3HadeHHIl mpou3BeneHUs AB M BBIpamenus _9711_1%{

. “M2—
Bp6UpPAOT Taxkhe, KOTOPHIe PAaBHB MeKAY c000H mPHU OJHOM M TOM ’Re 3HadeHUH
napaMerpa ¢, M ONpefieleHHOM 3HadeHHH Fo,.

IIpu Takom pacdeTe ompeelifeTca 3HadeH¥e HapaMeTpa ¢,, a 3aTeM IpHUBeeH-

< 4
HEA ®09QPHIIeHT BePTUKAILHOTO BOJOOOMeHA ¢ = ] 1§ .

Hoa ynpomenus pemenusa (IV.45) emoco6om mopGopa mMoskHO 3apaHee CoCTa-
BUTH HOMOrpaMMBl nusf $yaruuit AB = f (Foy, ¢y); M = f, (Fo,, ¢,); N =
= f2 (Foy, ¢y), eciim 3Ha4eHHA f, W f, BHOpPAHH BIOJHe ONMpeneileHHbIE.

Wemostpays 3TH HOMOIDAMMEI, I HEKOTOPHIX MTPHUMePOB MH COCTABJIAILU
Gostee 06mMy0 HOMOrpaMMy CBA3H

n ABN —M
"]2:‘ AlB + 248 =f(nl5 Folv cl)v
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COPMaCHO KOTOPOH JUIA OOJBIIOr0 PANa HAp 3HAYEHUHA 14, 7, JETKO OIpeJenTh
napaMerp ¢, mia 3axaHroro Kpurepua Dypwe (JleGeme u np., 1971).

Takana o6o6meHHas HoMOrpamMMa ;Is BeGpaHHBIX 3apaHee Fo,, ¢,, f, 1m03BO-
JAeT JIeTKO ONpPEeIIATH OTHOCUTENIBHOE U3MeHeHWe ypOBHA IPYHTOBBIX BOJ B cede-
Ah (z, t2)
AR (0, 19)
YPOBHA B TOM jKke Ce4eHHW 3a 6ojlee KOPOTKUM 0Tpe3ok BpeMeHH t,. Ilo manunM 1,
12 ¥ sHadeHuio kparcpua Oypee Fo, ierxo maiiTu napamerp c,. [ua manbix sHa-
9eHUl OTHOCHTEJIBHOTO W3MCHEHHS YPOBHA TPYHTOBHIX BOJ (HAIIpUMeDp, NpPH 1), <<
< 0,55) MOKHO 10 HOMOrpaMMe OPHEHTHPOBOIHO OIEHUTH HE TOJBKO MapaMeTp ¢y,
HO M K03(dHIIeT YPOBHENPOBOJHOCTH, TAK KaK B YKA3aHHBIX CIyIadx IOJIOKeHME
TOYKMA ¢ KOOPAUHATAMH 1), 1), I€TKO yKa3bIBaeT OXHOBPeMEHHO 1a 3HaweHHA Fo, =

HYAA T, T. €. BeJIUIUHY T}2 = , €CJIN U3BECTHO OTHOCHUTEJIbHOE H3MeHeHUe

[IpuMepn MCTOTB30BAHMUA OPUBEEHHBIX 3/{6Ch 3aBUCUMOCTeH U3MeIeHUl yPOBHS
TPYHTOBLIX BOJ| OT HapaMeTpoB a, ¢, i paccMoTpenst B Hameit cosmecTno ¢ C. M. Ce-
merosriM u H. H. @peiigunoit pabore (1971).

Hanopnvie 600wl

IlocKoNIBKY Ui HeyCcTalOBNBImeNCA QUIBTPAI[MUA HANOPHBIX BOJ HPHUTOJHO
ypapuerne tama (IV.3), B KoTopoM JOJIKHBI GUIypUpPOBATH MSMEHEHHA HANOPOB
nnn gapierds AH, xos@dUIIeNT NpC300POBOJHOCTH a¥ U BeJIUINHA WHTEHCHBHOCTH
TlepeTeKaHUs CBePXY &, TO M pemeHme ero JUIA aHaJOTMIHBIX KPaeBHIX YCIOBUH
(HampuMep, MIA HOJYOrPAHMICHHOLO MOTOKA) GYAYT aHAJIOTHIHBLL HIPUBEICHHBIM
AJA TPYHTOBLIX BOJI.

JToit aHAJOrdel B POTUEHUAX I TPYHTOBLIX ¥ HAHODHEIX BOJ MH MOKEM

km

BOCHOJIB30BATHCA JUIA OHpejelleHUA KOIQOHUIUEHTa NBe30OPOBOJHOCTH a* = ——,

rie km — BOXOTPOBOJMMOCTS IJIaCTa MOM[HOCTBIO M; W* — KoapPUIUeHT yupyron
BOJOOTHAYH IOPOJ.

Jlna moxyorpaHHYIeHHOTO OJHOMEDHOTO IOTOKA HANOPHHX BOJ, Ia HIGKHEH
rpaEmIle KOTOPOTO HAIOD BOJbI M3MEHAETCA N0 3aKOHY IPAMOW, a UHTEHCHBHOCTH
mepeTeKaHUs BOAL B HOLO CBEPXY &, WJIN M3 Hero BHU3 g2 B CBA3U ¢ KoiebaHueM
Hamopa BOJM Ha IPaHUNC IOTOKa paBHa HYN0 WU He U3MEHsETCH BO BPeMeHHU
(r.e. mpu ¢ =0, Ae = 0 mum upu g,—e, = 0, A (g,—s¢,) = 0), mo amasoruu
¢ dopmyioir (IV.30) peficrparesnbHo ypapHeHHe

AH (z, t) _ AH

R(W)=—3p ©, 1) — AHO?

(IV.46)

rre A¥=———; AH=AH(z, t); AH*=AH (0, t)—
2Va*t

H3MeHeHUA HATIOPOB BOJI B CeIeHUMN [IOTOKA, OTCTOAINEM 1la PACCTOAHUA Z OT Hadallb-
HOro, W B 3TOM HadalXbHOM (z == 0) 3a BpeMsA t; ocTasIbHKe 0603HAUCHUA MPeKHME.

Taxk ke, KaK ¥ JIJIA TPYHTOBEIX BOJI, HCXOJIHbIE IAHHbIE NJIA pacdeTa (T. e. BeJH-
quus AH, AH®) 0pUHUMAKTCS IO JAHHLIM HabGI0MeHUA 3a CHIGKOHHCM MM HOID-
eMOM IIBe30MEeTPHIEeCKOr0 YPOBHA HAODHLIX BOJ B BYX CKBAajMHAX, DPACHOJIOMEH-
KX B CTBOPE M0 HANpaBJIeHHI) HOTOKa BOJ.

3uag z, t u A, mo dopmyie, amamorugrodr (IV.31), maxomar

a:——)*

4(;; 50 ME/CyT. (IV.47)
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Mcemonp3ya pa3seiouHble JaHHBE O BONOUNPOBOMIMOCTE BOJIOHOCHOTO LJacta km
W Benwauiy a¥, BEUHCIAIT YOPYIYI0 BOMOOTHAYY
km

Wk =2 (IV.48)

a*

Ilosa BOJOHOCHOTO IIacTa, 3aKJIIOUEHHOI0 MEKIY JBYMSA pasje/IbHHEMU CIOAMH
ciiaGoONpPOHNIIAeMHX TOPOJ ¢ KodddurumenToMm ¢mirbrpanud kyz — B Kpomie H
kg; — B HOJOIIBE, MOKHO HaunMcaTh AudepeHOUANBHOE ypaBHEHUWE HEYCTAHOBWB-
Merocs JIBIKEHUS B BIHJE

AH 1 koo kos
= — + (Hy~—H,) — —2—(H,— H,), (1V.49)

7 *
ot Ro M mopa Wymo3

rjge H, — Hamop HMOA3eMHOH BOJH ONHOPOJHOTO COCTaBa (OJMHAKOBOI MHHepaJH-
3aum1) B PACCMATPHUBAEGMOM (BTODOM) BOJIONIOCHOM HacTe, OTCUMTHBACMEI OT
YCJIOBHO MIOCKOCTH CPaBHEHHA B MOMEHT BDPEMEHH f, M; ¢ — pacXoj HOJ3eMHOR
BOAK B TOPHBOHTAJBHOM HalpaBileHUWH (OO miIacry), M3/cyT; kg, kg3 — K0adOU-
TUEeHTH QUIBTPAHY ODOPOA PA3HeNbHEX CJI0EB COOTBETCTREHHO B KPOBJIe U MOJOIIRE
BOJOHOCHOT'0 IUIACTA, M/CYT; Mlg,, M,; — MOIMHOCTH pasfeidbHEIX CJI0EB IOPOJ
B KPOBJIe W IOROIIBE BOJOBOCHOTO myacra, M; H,, H, — HamopH BOJH COOTBET-
CTBEHHO B CMEKHBIX BogoHOCHHX miractax [ H 111, 3ameraromunx Benme u HUyKe JaHHOTO
naacra II, M; p; — yupyraa Bogooriada mopop paccMarpuBaemoro II Bomonoc-
HOTO IIAcTA.

YacTro 10 gaHHHEM pEeKHMHHEX HaOJIONeHWII BO BCEX BONOHOCHHX MJIACTaX
yCTaHaBINBAETCA NpAMAA KODPPEIAIUOHHAS CBASH MEKJAy HAIOPOM BEpXHETo
miacra H, T BalopoM paccMaTpPHBAaeMOro mimacra f,, a Tamke MesKIy HaoopoM
HUyKHeTro miacta H; m HamopoM paHHOTO miatta H, B BUje ypaBHeHUI OpAMBIX

Hy=EH,+any Hy=ELH, 1By, (IV.50)

roe E{, & — mocrosunsle K03(QPHIUEHTH ypasHenmii mpaMo#; oy, B; — OTpe3rn
Ha ocax H,, H,, orcexaeMble TpAMHMH JamHuamu npu H, = 0.
C yuerom (IV.50) ypasuenme (IV.49) nmepemmmem B BUjE

My = g e (81— 1) 4¢3 (B2 — D] Hy+ (anch + Buch), (Iv.51)
e
c;:—.-—ffﬂ—, 1/cyT; c5 =——i@—— » 1/cym;
Pymos Baimo3
§1=__.1T.-(,3i, Mm/cyT.

ox
2

3aMeTHuM, 9TO BeJIMYMHH, CTOAN(AE B KBaJPATHHX W KPYTJIHIX CKOOKAX, ABJLAIOTCSI
TIOCTOAHHEBIMH.

Unrerpuposanue Borpaskenusn (IV.51) mo H, B npepesiax ot H,, o Hy,, m 1o ¢
B OpejesiaX ot ¢, A0 {, ¢ IpUMEHEHAEM TEOPEMEl 0 cpefHeM 3Ha9eHUWH JUIA £ = const

1aer
In 272 —[ _1)|+a1( ) ]Atcl

+[(§2—1 +0 (7)o S0 08 (55)..0 (IV.52)
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1
re (1—}—) — cpepHee 3HadcHUE (YHKITHT (H_) 3a BpeMs (t2—1¢,), MPHHNIMaeMoe
2/cp 2

PABHEIM CPEIHEB3BEMIEHHOMY MO BpPEeMEHM 3HAYCHHUIO TOH BeIMIUHEB; Al = fy—1,;
H.,, H,, — Hamopsl BOJ BO BTODOM HJIACTe B MOMEHTLI BPeMeHM t; M f,.

[lpu sroM uaTErpMpoBaHUE NPHMHATO { = const, 4TO BIIOJHE MOOYCTHMO A
HeGONBIIUX NPOMEKYTKOB BpeMeHy (f2—t,), B TeUeHYNe KOTOPHIX HPUTOK HATOPHBIX
BOJI 3a BHYETOM OTTOKA (—d¢) 3a eMHUIY BpeMeHH B TOPM30UTANBIIOM HaIpaBile-
HIM HM3MEHfeTCH BechbMa He3HAYHUTeJILHO.

O6031a9NB

(=0 +on (5), at=a [EG—0)+8 (), At —a

At =ay; ¢y =1y, c3 =1,

ST ( 1 . Hy
(Hz>cp_€1 Hy )cp_x3’ In Hy = by,

pmecto ypaeuenus (IV.52) momyawm

a2y - ATy 4~ Q3T = b, (IV.53)

Bas 3navennsa H,, M Hy, cOOTBETCTBENHO A4 MOMEHTOB BpeMenu f, u t,, Hj,
n H, — mJis MOMEHTA BPeMEHM I, WM f,, MOKHO JUJIA 3THX Ha) MOMEITOB BPEMEHI
HamlcaTh jBa aHAJOTUIHLIX YPAaBHEHMA C TPEeMs HEM3BECTHBHIMIL

Qo1 X1+ QooXo —— Aosls = b
o e 2} (1V.54)
A31 %y - Q3o+ Q3325 = by
AmamornaHo sToMy mepenmmem ypasserne (IV.53) B Bupe
31Ty~ Qpala+ Byg%z = by (IV.55)

B cucremax ypasuenuii (IV.54), (IV.55) rooQdummenrsr ayy, @y, Gy oy,
@y, @sgy Agy, (ap, Ggz BCETN[A MBBECTHB, OHH 3aBUCAT OT IIPOJOJRUTCILHOCTH

o (1
IPOMERYTKOB BpeMeHM Af, 06paTHOM BeJIMIIIIbl YPOBHA (—H—), a TaK’Ke mapaMeTpos
~ 2

ypaBreuuit cesasu o, f§, &, mpudem nepsuie UEPPLI HHIEKCOB IpU KodddunmenTe a,
r. e. 1,2, 3, oTBEYAIOT PACIETIILIM OIPOMEKYTKAM BPeMeHM £,—fy, t5—1t; U fh—t,,
a Bropsie mudps (1, 2, 3) — pasNIUYHHEIM CMBICIOBHIM 3HAUCHMAM HTOLO KOIPPH-
TMEHTA.

Cpo6ojubie wieHs ypaBueHUR by, b,, b; 3aBHCAT OT HavasibHOTO [, M KOHEU-
HBIX 3HadeHwil ypouelt H,,, Hj, Hj, WIN HAIIOPOB BOJHl B OCHOBIIOM (BTODPOM)
BOJIOHOCHOM MJIaCTe, COOTBETCTBEHHO B3ATHIX B MOMEHTHI BDPEMEHM f,, f;, U ts.

Pacuernaa ¢opmyia (IV.52) orsegaer jAnmIs BHIOpaHHOMY CEUCHMIO TAIIOPHOTO
HOTOKA Z, B KOTOPOM [[0JKHA HaXOUTHCA TPYHIA WIH KYCT HalJIORaTeIbINX CKBa-
JKUH, NPOMNEHHHX Ha pasHbie BOJOUOCIIbIE TOPU3OHTHI.

Tlas pemenus cucremst ypasuernui (IV.54), (IV.55) npyumensiem onpe;eairenn
(meTepMITHAHTHL).

Tax, Hanpumep,

D D,, D,

Ze="p » T3=

8 y (IV.56)

rie D — oupegenuTenb TPEThero HOPAAKA, pPaBHEIL
D =a,,01035+ 01203037+ Q13051 @ 35— Q1 3@o0gy — A1y o3lsy — (1282 A33-
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AHaJIOTHII0 ITOMY HMeeM:
Dy, = b183sa35 1 Q100305 - Q1302030 — 1300503 — D@35y — G15D5033;
Dy, == a11by033 4 b1@2351 -+ Q1309103 — @13D2051 — 11Q23D3 — b1 Cs3;
Dy, = a11Q53b5 + 1255051 -+ D181 Qg0— b1099031 — Ay1Dollzr — 12091 b3,

Taxum 06pa3oM, uMesa KycT HabiogaTeIbHHX CKBKAH Ha PA3HHE BOIOHOCHER
TOPH30HTH, AIsf Ka:KAOTO U3 HAX DPACCMOTPEHIHM CHOCOG0M MOMIIO OINPEACIHTH
HEeM3BeCTHBIE BeIHIAHH

, koo
Ty =01 =—5—
Womoz
/ kog . 1 aq 1
Ty=Cp=—="—; L= —(—= 5~ (H) .
Wymos u, 2 /Cp

Mexonsa ua oTUX BEJNUYMH, JOTKO HaWTH OTHOMIEHHEA Kod(dUmuenTor GUIbTpa-
ull OPOJ] PAa3LeIBHHIX CI0EB U OTHOINGHHS KOd(QPHIACHTOR yHpyro#k BOZOOTHAUM
MOPOJ PA3HHX BOMOHOCHBIX TOPU3OHTOR.

Taxk Kar miIsa DOpPOJ HePBOTO PasielbHOTLO CJOH, MOACTUJIANNIErO IPYHTOBEE
BOjiE, mapaMerp ¢ u Koaddunuent GUIBTPALUKA B BEPTURAIHHOM HALpaBICHUN K,
OIpefeNAI0Tes Mo CcIoco0aM, M3JIOKEHHEIM BHIE, TO C YI6TOM pPaCCMOTPEHHOTO
METOJ[a MBI MO;KeM HaHTH K0d(QPUIMEHTH GUIBTPAIIAL TOPO BCeX APYIHX pasfellb-
HEIX CIIOER.

3HavueHHA YUPYrod BONOOTHAYM HOPOA WU* [IA BEPXHErO MEKIIAaCTOBOTO
BOjIoHOCHOTO ropudonTa Haxopurca mo (IV.46) m (IV.48), ecnu moror HamopHBIX
BOJ, ABJIAETCH MOIYOrPAHWICHHBIM.

Hpome arux cmoco6or melecoo6pa3HO BOCHIOJB30BATHCH NAHHHMH OIBTHOM
OTKAYKHN, HAampUMep, M3 BepPXHETO BOMOHOCHOTO TCOPH3OHTA, MO KOTOPHM O0fmie-
isBecrabMI ciocobamu (cM., mampumep, @. M. Bouesep m ap., 1969 r.) serume-
asgroTed KoPuIMeHT PUIABTPAAN L # KodPPuimeHT YyUpPyrod BOJOOTHAYHA BOJO-
IOCHBIX TOPOJ W¥, a TaKKe HX NTbe30IPOBOJHOCTE a* =/;—'Z M TaHHOTO TODH-
30HTA.

Mos&HO TaK’Ke BOCIOJB30BATHCA JIMTEPATYPHHMHI [aHHHIMEA O 3HAYCHUU KOIg-
¢rutuerra yopyroemrocru P* = nf, -+ B., ¢ yIeToM XuToNOrME WOPO;L W MOPH-
CTOCTH N.

3mecs P, — Koapdunment obpeMHol yrpyroctn mracroBrx Boj, no B. H. Hle-
kaucBy, paBHHE (2,7-5)10-5 1/krc/em?; B, — Koapdrmuent ofbeMHOR yrupyrocru
IOpHCTOH cpeibl (CKexera MOpOf MiacTa), Haxopammiics B mpemeaax (0,3 = 2) X
> 1075 1/rrc/em?, okpyrienno pamunit 1075 1/xrefem?®.

Ilo B. H. llenkaueBy, xodddamueET ynpyroeMrocrn (M3MeHEHHA YIPYLOTO
3amaca JKUKOCTH B eJMIuUIe 00'beMa MJacTa) IPHA M3MCHEHHY IIACTOBOIO JaBle-
uis Ha 1 Krc/eM®’ muA U3BECTHAKOB mnpH HopucrocTd n = 2% f* = 1,06 X
% 1075 1/xre/em® = 1,06-10-6 1/m.

IIpn smawenum mopmcrocru n = 0,20 B* = 1,6-10- ® 1/wrc/em?.

3uaa sepmunny B¥, Jerko HaiiTu KospPmmmeHT yupyroil momooTmadd mo Gop-
Mylie

* = ymp, (1V.57)

re y — obbeMHas Macca BOJH, NPEHMMAaeMasd 3a eJMHULY; /7 — MOIIHOCTH BOJ(O=
HOCHOrO HJjacTa, M.

77



Oupenenenne MHETEHCHBHOCTH NHTAHAA M JPYTHX 3IE€MEHTOB 0ajnamca
TFPYHTOBBIX BOJ

dra 3afada pemaeTcA B TaKoli MHOC/IeOBATEIBHOCTH.

1. Tomosoil rpadux KojleGaHUA ypoBHA I'PYHTOBHX BOJ pasfuBaeTcs Ha OT-
PE3KY MeKIY OTYCTINBO BHIPAaKEHHBIMU 3KCTPeMa/IbHEIMU 3HaYeHUAMY YDPOBHA.
[Ipu sTOM HeGOJIBIIMe UBMEHEHUS YPOBHSA, 06YCIOBICHHbE BIXAHLEM aTMOCHEPHOTO
nasieHusa (Bejuuauuoil Menee 5—10 cM ¢ pa3IMUHEMHU 3HaKaM¥M) BO BHMMaHWe He
npuauMatorcs (puc. 22).

2. B ra)kmu# MOMEHT O0TYeTJIVMBO BHIPAKEHHHBIX MAKCHMYMOB HJIY MUHHUMYMOB
YPpOBHSA mOMeIMaeTCa Havallo KoopauHaT A7, ¢, 0T KOTOPOTO BeeTcs OTCYeT M3MeHe-
uuit yposusa u Bpemern. Ecin yenosue (IV.7) He BHIorEAeTCA, TO DPUMEHSIOT METOJ,

AH,m  MMfcym
A A
| I
|
|

I ~
0’17 S
.

0 %LJ
I
0 7
b, W ) S
<—le——*'<—— t7 ty b5~

t3
B B3 P4 XY« BEEs

Puc. 22. PaculieHenMe TOZOBOTO UHMKJIA KoJeOaHHA YPOBHA T'PYHTOBHIX BOX HA pacueTHbe Ie-
PHOHBl ¥ IMHAMUKA 3JeMeHToOB Oajlamca TPYHTOBHX BOJ.

Tpadnku KojieGaHNA YpOBHA: I — B HAYAJIBHOM (x = () cedeHNHU, 2 — B DPACUCTHOM (x => () CcUCHNH; BIIEMEUTHE
fanmanca; 3 — MHOMIBTpAUNSA OCANKOB, NOCTAOINX I'PYHTOBHEE BONBI, 4 — HCIIapeHHe TPYHTOBHIX BOA, § — pas-
HOCTH MEXAY IPUTOKOM M OTTOKOM TPYHTOBBIX BOA B TOPU3OHTANLHOM HAIIPABIICHUH

CIIOKeHUA TeweHWil, W HauaJl0 KOOPAWHAT TMOMEI[aeTes B TOT TMOCHENHUN MOMENT
SKCTPEMAIBHOTO 3HAWEHUA YPOBHA, 'KOTOPHI OTBeYaJ OKOHYAHMI0O YCTAaHOBHBIIE-
roca [BUKEHUA TPYHTOBHIX BOJ.

3. PesynbraTe Habiomenvsa 3a KolieGaHHeM YpPOBHS TPYHTOBHX BOJ CBOJST
B pacueTHY0 Tabiauumy.

4. B saBucumocTH OT BHOPAHHOW Ui pacuera CXeMBI NBW/KEHHUA TPYHTOBHIX
BOJ[ IPUMEHAIOT OAHY U3 paHee paceMorpeHHHX dopmyr — (IV.6), (IV.8) —(IV.12).
Pacuer m¥TaHKA TPYHTOBHIX BOJ[ BHOOJHAIT OTAEJIBHO JI/IA KajKIOTO MOJbeMa MK
cuafia YpOBHs (MEKIY CMEKHKIMHU BKCTDPEMYMAaMHu).

[MosokuTebHNe 3Ha9eHUsS BEJUIUHH 1 YKASHBAT Ha WMEIONIYI0 MECTOo
UEUIBTPAMI0 OCAfKOB IUIM MOJUBHHX BOJ, KOCTATAIONIUX 3ePKala TPYHTOBHIX
BON w,, OTpHIaTeNbHHe 3HaYeHWA — Ha DPacXojf 3TUX BOJ Ha Hcmapenue (WK
nepeiBWKeHNe BIaTH B 30HY adpaljuid) — u.

OcnoBHOe ypaBHeHue Gajanca TPYHTOBHX BOJ B OTCYTCTBHE HX HepeTeKaHHUS
B OOMCTHJIAIOMHAE BOLOHOCHBE IJIACTH NOPOJ FJA TOPU3OHTAIBHOH IIIOMALKE
paamepom F, Bmecto (IV.1) Mommo samumcaTs B BHe

pAH =B At Ar—u v, (IV.58)
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rae wAt = wt = w,AT—uAY — BesMuWHA THTAHUA TPYHTOBHX BOJ CBEpXYy 3a
BpeMs { = At = Ar -+ A9; AH — ycpenHeHHOe [OJIA PAcUeTHOrO DJIEMEHTa U3Me-

AH1-+AH,
2

HeHHe YPOBHS IPYHTOBOU BOJIibl, PaBHOE (3mecs AH,, AH, — maMeHe-

HUS YpOBHA BOmH 3a Bpems ¢ B ckB. 1 u 2).
W3 (IV.58) naxomuM pasHOCTh MeKAY IPUTOKOM Q, H OTTOKOM Q32 TPYHTOBHIX
BOJI, COOTBETCTBEHHO IOCTYNATOMUX U OTTOKAMIIAX ¢ PAacUeTHOH wiomanu F, B BUme

DN =y AH — wit. (1V.53a)

HososkaTenpHOE 3HadeHve 3TOM PaA3HOCTH BLpakaeT pPacXofoBaHWe dacTd
OPUTEeKAMX TPYHTOBHIX BOJ HA aKKYMYIANUI0 WX B JAHHOM 3JJIeMCHTe IOTOKA
mJomanbo F, CONPOBOKAAEMY0 HOBHIIeHHeM YDPOBHS BOML, WJIH PACXOJ 3THX BOJ,
1la CyMMapHOe MCHapeHde WX HepeBiyKeHNe BJIarl B 30HY aspaunm npu HeHM3MeH-
IOM HIIM NMOHIKAIOMPEMCs yporHe. OTpunaTe/bHOe SHaUeHUE TOM je PasHUIL Gynmet
yRashBaTh Ha JOPMIPOBAHME Ha HAHHOW ILIOMAH Mopi3eMHOr0 ¢croka. AbGcomoTHoe
3HaYCHMEe TAKOM PAa3HOCTH BEIPasKaeT cO0Ol MECTHOE IOIOJIHeHHe [TO[3eMHOT0 CTOKA,
TPOUCXOAMEee 3a CUeT HHOMWIBTPAIMA OCAJKOB, IIOJUBHLIX BOJ WX 32 CYOT CPabOTHA
CTATHUECKAX 3alacoB TI'PYHTOBHX BOJ. B mocmegmem ciyuae OyneT oTmedaThes
TIOHMKeHHe YPOBHS BOJ.

Kpome BrimeykasaHHBIX MCXORHHX JaHHWX O KoldebGauum yposusi Box AH,
AH® pgua pacdera wi! WMCHOJNBL3YIOTCS paHee BEIAUCICHIEIE TapaMeTphl: Kodaddu-

kh
IMEeHT YPOBHEIPOBONIOCTH IPYHTOBOTO HOTOKA & = —?Cp-; BOAOOTAATa TOPOA WJIN

He0CTATOK HX HACHIIEHHA B 30He KOJIEGAHHS MOAUECPTOdl KaNMIIAPHON KaiiMsl
7 YPOBHA BOAH [t; PACCTOANME X OT PacyeTHON CKBaKHUHBI J0 HATAJIBHOT'O CeISHUS
TOoTOKa M pacderHoe BpeMdA f.

Taxum o6pa3om, B HaHHOH MeTONVKEe MHEl NINPOKO HPUMEHSEM METO[ IOCIejo-
BaTeABHON CMENH DEe/KUMOB MBU)KEHHA BOJ BO BpEMeHH — YCTaHOBHBIIEIOCH — He-
yCTaHOBMBUIUMCA U IOCIE[ec CHOBA YCTaHOBHUBINIMCA. TONBKO B ClIydaAX IpuMe-
HeHAsI CI0C00a CILOMKeNUs TeUeHWI JJIUTeIbHEe KOJIe0aHUA YPOBHS NMPUHUMAEM 3a
OJUH TeNpepHBILNE HeyCTaHOBHBIIMICA IPOIECC.

Kax yxe 650 yKasaHo, TAKOH KYCOYHO-HEIPCPBIBILIA METOM, Mbl IPHMEHAEM
7 B OTHONIGHHH HPOCTPAHCTBEHHOH KOOPAMHATH Z.

[Tocie pacueTa BeJMTUHH NUTAHUA [PYHTOBHEIX BOJ CBepXy wi, a TakKe pas-

uocn‘n—(—l—l—“At JUIA IRYX FAHHBIX CKBaKUH (1, 2), U3 KOTOPHX mepBas IPUXOIUTCH

Ha HawasapHoe ceweHue (r = (), a BTopas — Ha pacucTHOe cedenue (z), IEPEXOTUAM
K pacueTy TeX KC SJCMEHTOB (alafca TPYHTOBHIX BoJ Ha CleqyHOMEM IIPOTHB
TeueHns ydacrTre crBopa (ckB. 2, 3, pmc. 23). Ilpu srom sa HavannHoOC ceuenue
[OTOKa HA BTOPOM DACUCTHOM YdYacCTKC CTBOPA IPHIHAMAaeM CKB. 2, HaXOMAIMYIOCSH
HUKEe CKB. 3 IO IOTOKY.

BosMoxHOCTS TPUMEHEHNA TAROTO METONIA PacyeTa IIATAHUA TPYHTOBHIX BOM wi
MO RayKIOMY VUaCTKY JIBYX CMEKHHX CKBaJKMH Ohla HaMH HpOaHAIU3HPOBaHA
pauee (JleGegmen, flpmesa, 1967). Us aroro aHanM3a ciegyer, 9To paccMaTpUBaeMblil
MeTOfl BIIOJIHE IIpaBOMEDEH IDHA YTOYHOHMH Ka’Kbil pas (Ha KaKqoM PacueTHOM
yYacTKe) MOMEHTa Hadaja OTcYeTa BpeMeHH ¢ = 0, 0 MaHHLIM GaKTHICKHAX KOJe-
faHUfl ypOBHA B IMKHell MO mOTOKY CKBaykuHe. Eciim HaranyHe mogbhemMa YDPOBHS
B KaJKAOM pacieTHOM CeTeHHMH II0TOKAa YPOBHA BOJH HaXOMWIKCh Ha OMHUX BHICOTAX
IUIATeJIbHOe BPeMA, 9TO XapPaKTepH3YeT yCTaHOBHUEBINeeCH ABIKCHEE, 4acTo Halilio~
JaeMoe BAad¥W OT PeK, TO HeOOXOJUMOCTh B paciere MOrPeIIHOCTH, BO3HHKa0meil
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OT OPHHATUA HM)KHEH CKBajKUHBL 34 TpaHUIly DOTOKA, B006I]Ie oTHajgaerT. BOIIpOG
0 Bm60pe HadaJbHOTO CEeYeHHUA IOTOKaA, HOTOpHﬁ HMeeT BeCbMa BayKHOe 3HadYeHHUC
B pacderax OHTaHud, OBLI HaMH 3aTPOHYT BEHIIIE.

HpI/IMeHeHHe aHAMUTHYEeCKOTO0 MeToda HAJaA pacdeTa ODUTAaHUA TPYHTOBBIX BOX
uMeeT ellle U TO IPeUMYIMECTBO, 9TO CTBOPHL Ha6.THO}IaTBJIBHLIX CKBaHUH MOTYT OT-
KIOHATHCA OT HaOpaBACHHUA ABMMKCHHUA HTONA3CMHBIX BOJ B IJjJaHe. ,uJI}{ TaKuX yCiao-

o K
BUI BMeCTO Kod(PPUIHieHTa YPOBHEIPOBOTHOCTH @ == C’;ﬁ , M%/cyT, yno6HO W0AB30-

BaThCA OespasMepHuiM Kpurepuem Dypre Fo = a?ta-

Tax, ounpegexus u3 (IV.30) R (A) m u3 mpmn. 1 Benmawuy A, HaXOxuUM

Fo=_" (IV.59)

=

}'f—‘z'] L

2 XLz = Ly 1
o = F= O - 2

Puc. 23. PacuerHniil CTBOp HabaofaTe IbHEIX CKBAYKAH, PACHOJOMEHHHX IO HOTOKY BOA.

VpOBHE TPYHTOBHX BOA: I — MAKCMMANbHBEIA, 2 — CDefHAi, 3 — MEUHAMANBHEMN, 4 — HalamoparenbHas CKBa-
MKUIA; § — BOKOHOCHAA IIOpOXA, 6 — BOJAOYIOD

IIpruem KpaTuailliee paccTOAHME MeRAy JAMHUAMI PaBHOTO Hamopa, Ha KOTO-
PHX pacmoJaTalTCs PacyeTHBE CKBa;KUEB! (Hampmmep, 1 m 2), paBHOe Z, MosKeT
0CTaBaThCH HEU3BECTHBIM.

Y106 HCIONB30BaTh 3TOT mapaMerp (kpurepuil Dyphe) XA peINeHHA AaNB-
Hefime# 3a7a9M — ONMpefelieHUA TUTAHUS TPYHTOBHX BOJ MO KolefaHHI YDPOBHA
Ha CTBOpe CKBajKWH, He COBHAJAIOMEM C HalPaBlieHWeM NOTOKA, AJIfA 3alaHHOTO
BpeMeHU f, HaXoIUM

Fo, =X Fo. (IV.60)

rne Fo — kpurepmit Dyphe, MOJY4YeHHLM OPHA IePBOHAYaAbHOM pacdeTe BTOrO
HapaMeTpa II0 RaHHHM U3MeHeHHE YPOBHA 3a Bpemsd t Mo c¢kB. 1 u 2, oTcTOosIuM
Ipyr ot apyra Ha paccrosuun z'; Fo, — wpurepnit Oypre Aus 3ajaHHOTO Bpe-
MeHU f, W IPEKHero PacCTOAHUA I Memjy JUHUAMHE DaBHOrO Hamopa, MpoXopd-

mumMu uepe3 Cks. 1 u 2.
at
Ecnu monp30oBaThCH TeM jKe HadadbEeiM KpuTepuem @Dypre Fo = —; npu
pacdere NUTAHWA TPYHTOBHX BOJ CBEPXY Ha JI060M MpPYroM ydJacTKe TOro e

IPAMOAMHERHOTO CTBOPA C DACCTOAHMEM MEKAY CKBa)KUHaMU " W I BpeMeHH
£y, TO HeoOGXONUMO IpeXBapUTENIbHO BHIYMCIUTH COOTBETCTBYIOMEEe 3HAUCHUE KpH-

Tepud mo Qopmyie
Fo, =1L (%)21?0, (IV.61)

t X
roe o 0o3HaveHUA IpexHue.
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Ilaa pacuera BenwauuHel R (A,) IpefBapHUTeIbHO HAXOAAT

1
=y (IV.62)

B MCHONB3YI0T HpHI. 1.

PacemoTpuM  0COGEHHOCTH pacdeTa M HMHTepHpETANUU BeJWIMHB HOUTAHHS
TPYHTOBEIX BOJ AJNA pa3iUYHBIX CXeM JBUKEGHMSA 9THX Boj (cM. pme. 12, 23).

1. [lns HeorpaHWweHHOTo HoToKa HcHonbaywT dopmyny (IV.4a). B mepmopn
0CeHHE-3UMHET0 CHILKeHUS YPOBHSA IPYHTOBEIX Boj B NeCHoM ¥ JECOCTENHOM 30HAX
Opy Manbix (MeHee 2—3 M) TIYOMHAX N0 BOXH BeIMYWHKE HUTAHUA w! 0TPHUIATENb-
Hasl. To YKaSHBACT Ha NUCTHIAANUNIO TPYHTOBHX BOJ WA Ha HIEHOTHO-RANWIIAD-
HHI TOK BJaru B 30HY aspaliiy K CJI0I0 CEe30HHOT0 IpoMepsanusi. Becennuit u oceH-
HE# TogbeMH YPOBHA YKa3WBal0T Ha WHPUIBTPAnUI0 aTMocHEePHEX OCATKOB.
JleTHee cHUsKCHEE YPOBHA CONPOBOKIACTCS MCIAPEHWEM TPYHTOBHIX BOJ(, BeIHIUHA
roToporo cornacHo (IV.4a) npomopumoHaibHa BeTHYNHEe HoHMWKeHNY ypoBHA —AH.

pu ray6unax po Bogk Gosee 3 — 4 M oceHHe-3UMHee CHYWKEHWE YPOBHA 4Yalie
Becero 06yCIOBIMBAETCHA MHON3EMHLIM CTOKOM, BCIENCTBUE Yero ysKe He CoGiIIofaloTes
YCIOBHA HEOrpaHWYEHHOCTH HoToKa. 1109TOMY B 9THX YCHOBHAX KpaiiHe HeobXo-
TUMO WMETH He MeHee IBYX HabIogaTelIbHEX CKBAjKAH B CTBOPE o HOTOKY. Jls pac-
7eTa BCAMYMHEL DUTAHUSA TPYHTOBEIX Boj wi Gosiece o6ocHoBanHO HpumMeHuTs (IV.6).

Ecau B pacmops:keHNU WCCIeoBaTeNsI UMEIOTCH 9KCHEPUMEHTANBHBIC JaHHEE,
HallpEMep AN3UMeTPUYeCKYe HaOMIofeHUsA, YKa3BBAlMUe Ha OTCYTCTBHE HHUTAHMS
TPYHTOBEIX BOJ CBEPXY OCEHBIO W 3WMOH, TO OCeHHe-3WMMHee CHIKeHUE YPOBHA Ha
BeananHy AH, HewocpencTBEHHO MCHOJB3YETCsA IJIA oUpPeNelleHUA Pa3HOCTH MEKNY
IPUATOKOM ¥ OTTOKOM THX BOJ HA YUACTKE PaCHON0KEHUs HaGIIONATeIbHOW CKBa-
kunbt. [pm srom

G A=A, (1V.63)

rie o003navYeHUs OPEsKHUE.

Becennuif u oceHHUE HOFBEMBI YPOBHS IPYHTOBHX BOJ B YCIOBUAX LIIy6OKOro
UX 3aieraHus OPY COXPAHEHUH YCIOBUY HeOr pAHMYEHHOCTH MOTOKA TAKIKE HMCIONb-
3yI0TCA IJiA oOpejlelieHUs HONO0KHUTEeIBHOr0 HUTAHHUA CBepXy HEHOCDENCTBEHHO HO
(IV .4a).

IIpogomxurenbHoe CHUKEHUE YPOBHSI I'PYHTOBBIX BOJ| IOCJE BECEHHEr0 MaKCH-
MyMa (BTopad HONOBUHA BECHH, IETOM M YaCTHYHO OCEHBIO) B YCIOBHIX TIYyOOKOTO
3ajeraHus LPYHTOBHX BOJ, MCKIIOYAIOMETO PacXop WX Ha UCHapeHHe, aHAHOTHIHO
OCeHHEMY cHajy YPOBHA W YRa3HBaeT Ha MeCTHHI mopgseMubili cToxk. Bemwumza
mocienHero Takike ompenenserca mo (IV.63), rge Bmecto AH, ywuThiBaetcss AH,
(meTHee cHEmxeHMe ypoBHA). Ilpm sTom Benmumua &7—(2 At orpunarenbHasi M BH-
paskaeT coGoli ciaoil BOMBI, BHITGKIICH W3 NAHHOILO IEMEHTa MoToKa F 3a BHUETOM
clloA BObl, HPUTEKIIEH B TOT KE DIEMEHT.

Takum o6pazom, opn ray6uHax go Bogsl Goxee 3 — 4 M yCIOBHUS Heor paHUYEH-
HOCTH HOTOKa COOXIOJAIOTCA JHUIOb B IEPHOAH HENPEePHBHHX M 3HATHTONBHHIX IO
BEeINIVHE HOIBEMOB YPOBHA. OTH YCIOBUA CYIMECTBEHHO HapyMAIOTCH B IIEPHONHL
HPOJOMKUTENBHOTO Clafa YPOBHA.

2. Ina monmyorpaHWYeHHOTO IOTOKa HcHoubayercsa gopmyia (IV.6).

OG6BYHO B WeDPHOIEl cHAla YPOBHSI CPYHTOBHX BOJ OTMEYaeTCH PacXoj] UX Ha
HcHapeHKe, BKIAIOYAlOmEe BOCXOMAMUN TOK BIArd B 30HY aspandl; B HePHOIH
HoABEMA yPOBHSI HPOMCXOZHUT MHOUIBTPAI[EA aTMOCHEPHEX 0CAgKOB.
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OpHaxo Takad 3aKOHOMEDHOCTh HApPYINaeTCA B YCIHOBUAX BechMa BBHICOKHX
TobeMoB WIH GONMBIIMX CIAf0B YPOBHJ Ha rpaHuie moroka (worma AH® > AH
win | AHY > | AH |), aro HabmiofaeTca, HanpuMep, IPH KPaTKOBPeMEHHBIX I 6015~
WHUX TaBOJKAX B PeKe M PACION0KeHNM HalIiofaTebHEIX CKBayKUH B IPUOpesKHOi
30HC.

Ipn ypamenun mablogaTeXbHOE CKB. 2 0T rpaHHUIH IOTOKa HIH OT CKB. 1
(wpm z = 0) Ha paccTogHUe

z=(4=5)Vat (I1V.64)
smecto (IV.6) MosHO TpUMEHATH HopMyIry
wt = p AH,, (IV.65)

rie wi — yepellenHoe Ha PACCTOANNN £ NETAHHC TPYHTOBHIX BOJ CBEPXY (MeRIy
ckB. 1—2); AH2 — wW3MeHeHHEe YPOBHA IPYHTOBBIX BOA B CKB. 2 33 BpeMA I.

Ecnu ycpeHeHoe UBMeHeHEE YPOBHA IPYHTOBHX Boj AH ., Ha TOM jKe CTBope
upuHATH paBELIM AH ., = ﬂlﬁz—"}—&— rge AH, — m3meHeHume ypoBHA TDPyHTO-

BHIX BOJ B CKB. 1 3a Bpemd ¢, To pa3HoCTh MEKIY IPUTOKOM B OTTOKOM TPYHTOBEIX
BOJl Ha yYacTKe & OYJET COCTABIATH

_ﬁ At =y A8 (IV.66)

2

2

Pacuer mo (IV.65) u (IV.66) oCHOBHBIX 21eMEHTOR GaXaHca IO3BOJAET COCTaBUTH
ero B BechbMa dicMeHTapioit ¢opMe — B BHUje yCpeJHeHHBIX BeJIHIHH HHQUIBTpa-
UK ¥ MECTHOTO TOIOJHeHIA To3eMHOT0 CTOKa A Gombux paccrosumit x. [Ipm-
HIMKEHIOCTh 3TOTO METOTAa CRBA3aHa C JMEMEHTAPHOCTHIO YCPeJHeHMS] MCXONHEIX
naHEsix AH u3-3a OTCYTCTBWA NpPOME;KYTOIHHX (Ha OyTH ) HabmomaTelXbHHIX
CKBayRUIH.

3. Jlusa orpanmgenHbx (KOPOTKUX) MOTOKOB mpuMersores dgopmyns (IV.9)—
(IV.12), pasnmyamomuecss XapakTepoM, IPAHUIHBIX YCIOBMIA.

VCIHOBHAX MEKNYpPednil 1IN BOJOPA3MeNBHEIX IIPOCTPAHCTB, HA KOTOPHIX
TeTKO yCTAHABIMBAGTCA BOROPA3iel TPYHTOBHX BOJX, OepBas HabiwofaTeNbHas
ckBaykuHa (mpm z = () jKexarenbHa Ha MecTe dTOro Bojopasmeiia. Bropas ckBa-
JKUHA pasMelaercs Ha paccroanmn | ~ ) at or mepsoif, uTo M03BOISIET HPUMCIUTE
6onee mpoctyro Gopmyny (IV.11) 1 momyunrs HanGoxec mOCTOBEPHEIE PE3YIbTATHI
pacuera.

Tl RayKIOro PacdeTHOT0 YUACTKA TMOTOKA BBHUMCICHHLIC 3JeMerTHl Garamca
CPYITOBHX BOJX W300PasKaIOTCA B BAAE MUATpaMMbl (CM. puc. 22), mo BepTHKAIbHOIM
0CH KOTOPOil OTMCUAIOTCSH WMITCIICMBHOCTD BEIWYHH NUTAHNs (MHQUIBTPanui, HoOHa-
PeHHs) TPYHTOBHIX Boj, MCCTHOTO MOTOMICHUA TOZ3EMHOrO CToka H Komelarmue
YPOBHA DTHX BO.

IIpn pajangnu nepeTeKaHUs TPYHTOBHIX BOJ B MONCTHNAIONME HAMOPHLIH
BOJOHOCHEI TOPM30NT NPUMEHSIOTCS (POpMYJIH IXA HeoTPaHMIGHHOTO B TIaHe
noroxa — (IV.18) m mus monyorpaumdgentioro moroka — (IV.28). Hemussecrioit

B YKa3aHHEX QopMyJax ABJACTCSA HATCHCHBHOCTh HUTAIMSA TPYHTOBLIX BOJL CBePXY.
/.
Jlo mpumencuus 9TX HOPMYT [OMIKHBL OBITH OMpENesieHhl TapaMeTpH ¢ =ﬂ%—’
0

khep
a = o B 1 KoeGanne ypoBusa Bogsl Ak (B CKBasKIHE HEOTPAHMICHHOrO MOTOKA),

TO JKe B CKBasKMHe Ha PACCTOSHHME Z OT HadalbHOro cedenua z = (0 U B aTOM Cede-
nun AR® = bt (1A ToNyorPaHUIEHHOT0 MOTOKA).
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Jlo mpuMmeHeHNs BCeX PACCMOTDPEHHEIX BEHILC (OPMYJ HOJKEE OHTEH BEIGPaHLL
o JaHHHM Pa3BefoYHOTO GYPEHHs M TOTUYHOTO [UKJIA IpPeaBAaPUTENbHEIX Ha0MIIo-
HeHH# B3a pPEKUMOM TPYHTOBHIX M HANOPHEX BOJI COOTBETCTBYIIIME pacyeTHHIE
cxeMmpl GOPMEPOBAHEA pe)KIMa M OalaHca HOJ36MHBEIX BOJ.

TnaBHHY BOIPOC 0 TOM, CYMECTBYeT JH HePeTeKaHHe BON U3 OJHAX BOJOHOC-
HEIX TOPU30HTOB B APYrue, MOoM:KEeH pemarbcsd Ha OCHOBE COBMECTHOTO PaccMOTpe-
HUg IJig 9THX TOPU30HTOB (TPYHTOBHIX M HAIOPHHIX BOJ[) COOTHOIIEHWS O BEPTH-
Kal® HamopoB, TpafuKoB KoleGaHWsg ypoBHEH BOJEL BO BpeMeHW ¢ W, HaKoOHe,
mocle OompefeleHHd TapaMeTPOB ¢ = }ﬁgo , ko AIA Da3sgeNbHEHIX Cll0eB \TODOX,
KOTOPBIE COBMECTHO C JAHHHEMH HAOPOB BOJX HO3BOJAT KOJIUNYECTBEHHO OTEHHTH
BeIMUYMHY UX HeperTeKaHusd. [lia mocmemHero pacgera ymobuer gopmynsr (IV.17)—
(Iv.20).

Ecan BeanmumHa WHTEHCHBHOCTH IEpeTEKaHWA Boj cocTaBiser meHee 5—10%
WHTCHCABHOCTY NUTAHHUA TPYHTOBBEIX BOJ CBEDPXY, TO HEPETeKAaHVeM 3THX BOJ B HOJ-
CTUIAIOMYI BOLOHOCHEI TOPHU30HT MOKHO HpeHeGpeds.

Ilo yrasamusiM dopMysaM AJd COOTBETCTBYIOIMUX PACUCTHHIX CXeM U KaKLoTo -
pacdeTHOTO mepHofia ¢ BHAYANE BEHUHCIAETCH JOLNOTHUTENpHOE LUTALNE I'PYHTOBBIX
BOH CBepXy 3a eAuHHny spemenn Aw = w—w, [Hampumep, mo (IV.16)], 3arem
pasMep cpemHeil WHTEHCHBIOCTW JOHNOMHUTENBHOTo HmepeTeKanus e [mo dopmyre
(IV.17)] m mocme aToro — o6beM cymmapHoro meperexanus mo (IV.20). Benuuuna
WHTeHCUBHOCTH IICPBOHAYANBLHOTO TePeTeKauua e, ycramapimpaetcs mo (IV.18),
npaYeM HafieHne HaOopa Io BepTHKaAU A/ (Ipu mepeXoje oT TPYHTOBHIX BOJ K Ha-
MOpPHLIM) HPUHUMAeTCs IO JAaHHHM 3aMepa ypoOBHeil TeX M [APYrux BoJ HaKaHYHe
nX W3MeHeHWs, T. e, mpu ¢ = 0.

Ilpu Hanuwuy mepeTexaHUs TPYHTOBHX Boj B Hamopuwit motor (V, > 0) man
ofpaTHOM ABM;KEHHN HaHOPHHIX BoJ B IpyHTOBHII moTok (V, < 0) 6amanc rpyHTo-
BHIX Boj OyjeT IpeicTaBiIeH B BHUJE

WAH =L@ a0y Ar— e AL, (IV.67)

rie At = ¢ -~ pacueTHBI# OpoMeRYTOoK Bpemenm; w Atf, &€ Al — co0OTBETCTBEHHO
BeIMYMHBEL NATAHUA IPYHTOBHX BOJ CBEPXY H IepeTeKaHUs aTUX Box BHH3. OTpm-
TIaTeJbhbie 3HAYCIINA BeJIMIWHBI ¢ A¢ YKa3HBAaWT Ha HONOJHEHWE TPYHTOBHX BOJ
3a CUeT MEPeTeKaHWsd BBEPX UOACTHIANMUX HANOpPHEIX Box. OcTadsHBle 0003HAUE-
HAA TpeKHUe.

BanaHc HaOOpHBIX BOJ KaKoro-im60 BOJOHOCHOTO FOPHBOHTA BHIPAsKaeTCs
B BHJE

¥ AH, = Qi Ot A gy AL, A, (IV.68)

I'le MHACKC «H» YKa3HBaeT Ha IPUHANJICKHOCTD JaHHOW BeIWIUHE K MCCICHYEMOMY
HADOPHOMY BOJOHOCHOMY T'ODU30HTY; €, £ — YCPeJHEHHHE 3a BpeMs Af cooTBeT-
CTBeHHO WHTEHCHBHOCTH HNUTAHUS JAHHOTO BOJOHOCHOTO TOPW30HTa 3a CYeT Iepe-
TeKaHHd B HEro CBEepPXY BHIIEPACIONOG)KeHHHX BOX W MHTEHCHBHOCTEH HepeTeKaHUs
BOJ1 TOr0 K€ TOPHU30HTa B Hnmepacnoalome}mmﬁ o BepTHUKAIN TpeTﬂfI BO,IIOHOCHBIfI
TOPUBOHT.

Benwansu g, At, €,A¢ mogoGHo Bennanne w At PacCIATHBAITCH M0 PACCMOTpEH-
HHM BHme ¢gopMylaM, a BeIWYAHA PaBHOCTH ME;KJY OPHTOKOM M OTTOKOM BOJ
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Ol- H™ 02, H

—
BeIMUMHON M3MEHEHUA yUPYTHX 3a1acOB HANOPHHX Boxg u* AH, m anrefpandeckoit
cymMMOll HW3BECTHBIX WieHOB mpaBoit gwactm (IV.68).

B TOPH30HTANBHOM HANPABICHUN At HAXOOWTCA WO Pa3HOCTH MEMKAY

METO]{ KOHEYHBIX PA3HOCTEN

Benepersue wacTofl M3MeHYHBOCTE (QUILTPAIMOHHBIX CBOHCTB MOPOm IO pas-
pesy W B Ialie, a TAKIKEe HEPaBHOMEPHOTO II0 INOMAJW DHUTAHUS TPYHTOBHX BOJ
CBePXY MBWDKCHUE DTUX BOA mpuodperaer ciaoskubie gopmsr. Taknm dopmam gacTo
CONYTCTBYIOT IIEPECEIeHHOCTH penbeda, CMeHA TUTOIOTUHU HOPON M PACTUTEILHOCTH.
IIpw 3TOM I'PYHTORHE IOTOKHA HEe MMEIOT YCTKO BHIPAKCHHEIX MJIAaHOBBIX TDaHHIL.
BumecTe ¢ 3TUM IpefonpefeaaoInuM GakTOPOM IBUKEHUA BOJ, ABIAETC IO H3MeH-
qUBHIX BeANYUH MHGUIBTPAOWE OCAJKOB, a TAKKe MCHApeHHUA ¢ YPOBHA TPYHTO-
BHIX BO.

Ina TakdUX YCHOBWA BecbMa NPUTOJHALIM ABIACTCA MeTO] KOTCUHEIX pPas-
HOCTe#. ITOT METOoH BaMeHACT moNe (QUIABTPAIUN CUCTEMOl MPABUABHEIX DICMEHTOB
noToKa (KBaZpaTOB, MHOTOYTOXBHUKOB), A KOTOPHIX aBTOHOMHO OIPEJEJIAIOTCA
THAPOTEONOTMYECKIe MAPaMeTPH M COCTABIAIOTCHA OallaHCH TPYHTOBHX BOJ.

MeTo, KOHEYHBHIX pPAa3HOCTEH MOBBONAET PACCMATPUBATH OalaHCOBHIE ypaBHe-
HusA HEeYCTAHOBUBIIETOCH ABMKEHHA TPYHTOBEIX BOJ [Js dJeMeHTa IMOTOKA B Ka-
4eCTRE PaCYeTHHIX GOPMYI, BHPasKEHWHIX OTHOCHTEIBHO BEIMUMH THTAHNS IPYHTO-

)
BHX BOxy w Af WIW MECTHOTO IOMOJHEHUST HOJ3eMHOTO CTOKA ——— 1 (’ 01

Paccmarpusaemuiit MeTor GazwpyeTcd Ha 3aMeHC YacTHEIX p;nq)dgepennnanon
ACKOMOW (YHKIUW KOHCYHHMH OPUpPAINEHHAMHM ee IO BpPeMEHM I ¥ IO KOOpP/MHA-
Tam z, Y.

Cpegu Goxsnioro pazHoob6pasus (POpPM KOHCIHO-PA3HOCTHBIX YPaBHEHHH BHI-
REJA0TCS KIACCHIECKHe MABHpe W meABHble. Haskgoil cxeMe HTOCTpOeHWS TaKHX
ypaBHeHU MM KOMOWHAIWNA M3 HAX OTBCUACT ONpeNeTeHHAS IOTPENIHOCTh AIMImpo-
reuManuu gupdepeHIAAILIBIK ypaBHenni.

Ilna sABHBIX CXeM KOHEWHO-DABHOCTHEIX YDaBHEHHH WMEeTCs oTpalndeHue
B BHIOOPE OTPE3KOB paceroduusa Ar MCKZY PACICTHHIMH CEYeHMSAMH — CKBAKU-
gamu. CXCMH HCSBHHX Pa3HOCTHHIX YpaBHEHW# TaKHX OrpaHMYEHHWN He COJACPIKAT.
Pemenve mociequux ypasiieHHil (HanpuMep, IpH pacdeTe KoJeOaHHA ypPOBIA BOJH
BO BPEMCHHM ¥ B IIPOCTPANCTBE) BCETAa YCTOHUNMBO.

IIpumendTeIbHO K OZHOPOJHOMY OfHOMEPHOMY T'PYHTOBOMY HOTOKY Iauboliee
00MUM M ONTHMAIBHBIM SBIAETCH CEMEUCTBO CHCTCM PABHOCTIILIX ypaBICHMUIA,
MONYUeHHHX M3 ABHEX U HEABHKX CUCTCM ¢ YIeTOM HX Beca:

2aAt Vi H
Hn s+2"‘Hrl s . (Aw)" ( £ 1‘S+2j“ N —Hrl s+2)e +

2a At Hy s+ Hnu,s w )
+ 28 ( neb e g ) (1—0)+ A, (IV.69)
rge H,, S+20 H, ; — YypOBHH WU HATOPH BOZbL B cpemueil CKBajyKUHE 1 TIa IOCHe-

IVIOMHA (KOHet{HHH) s -+ 2 m Ha mpeauigymuil (HaYANBHEIL) S MOMEHTH BPEMCHN,;
Ho_y, H, s H,,y ¢ — YPOBHE HIU HaTOpH BOJB HA HCXOJHETHA (IIa‘IaJILHLII/I)
MOMEHT BPEMEHH S, COOTBETCTBEHHO B IepBoil n—1, BTopoit — cpenneil n n TpeTheil
n + 1 cwBamuuax; H,_; <127 Hp o105 Hpyy s4o — YPOBHH HIH HAOOPH BOJE

Ehep

B TEX K€ CKBUKUHAX, 110 Ha KOHEYHHH § - 2 MOMeHT BpeMenH; q == — K03-
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QUIMeHT YPOBHENPOBOLHOCTH I'PYHTOROTO IOTOKA; Az — OTpPE30K paccTOAHUS, Ha
ROTOPOE YHAJEHH APYT OT APYTa CKBAKMHSBI; Af — pacueTHbifl IPOMEsKYTOK Bpe-
menu; O — Mepa Beca miast YpoBHeH BoxH, HaGuampgaPmmuxcda B KoHedHHIH (s -+ 2)
MOMEHT BPeMeHHd, MPUHATH X B PAcYeT; i — WHTeHCHUBHOCTH NUTAHMS TPYHTOBHIX BOK
CBEePXY; W — BOTOOTHAYa LOPOL.

VYciioBueM yeTONUMBOCTH TAKOTO CceMeHCTBA KOHEYHO-Pa3HOCTHHIX ypaBHEHWH
ABISIETCSI COOTHOINGHHE

2a At 1
O=TanE ST=H (IV.70)

opn 0 < 0 <—;—

Hast 6 = 0 n3 (IV.69) mouxydgaercst siBroe ypapHeHue; mist O = 1 — HesiBHOe

ypaBHeHEe, Bcerga obecmednBaiomee yCTOHYMBOCTH YHCIEHHOTO pPelleHusd.

pu i) = 0 < 1 BenwmunHa o Gepercsa Ges orpanmuenmii. s 9 =1 g npu

<

H3MEHelIMH YPOBHS TPYHTOBBIX BOJ, OpOmOpHUOHaJbHOM ppemenm, u3 (IV.69)
moJaydgaem

Hn,seo—Hn, s
we=p Tt — s (Hoon. e+ Husgsn— 2H, ) (IV.T)

tae H, 1 ov1. Hygi1s Huvy,s4+1 — YDOBHE HIW HAIODH BOIHK Ha cpegumit s 4 1
MOMEHT HpPOMe;KYTKa BpeMenn At COOTBeTCTBEHHO B BepXHeil n—1, cpenueit n u v~
et n |+ 1 mo TOTOKY CHKBasKMHAX.

ITO ypaBHEHHe SIBIACTCS HESABHHIM U GE3YCIIOBHO YCTONUMBREIM, €TI0 ML IIPHMe-
HAeM st PacieTa MHTEHCHBHOCTH HUTaHUst PYHTOBHX Boj (Jle6emer, 1951, 1963
" 1pyrie).

Ecnu mexopuTs W3 [omycTHMOM TOrPeIIHOCTH pacueTa BEAUYMHLEI ITUTAHHA
rpynrossix Boj 0,1 MM/cyT, 9T0 BIOJIHE HpHEMIEMO NI NPAKTUKA, TO KPUTCPHEM
BO3MOKHOCTH WCIOJH30BAHES JHIeHHHX ypaBHEHNN HeyCTAaHOBHUBIIETOCH HBUKE-
HWUSA B KOHETHHIX pasHOCTsx Oymer co6nwofcHme HepasencTBa (JleGemes, 1961)

| (hip—hs) Iy — (g —hy) I] < 3- 104 22 (Iv.72)

rne I,, I — YRJIOHB TPYHTOBOrO0 NOTOKA B MAHULIH MOMEHT BPEMEHH { COOTBET-
CTBEHHO MejK1y NePBOil M BTOPOWl, BTOPOl M TpeTheldl cKBaskMHAME; [, — HOJY-
cyMMa paccTOstHME meskny mepeoil m Bropoit (I,), Mexmy BTOpoll W TpeTheil (l2)
CKBUKHMHAMHE; Hh¢, — CPeJHsid MOI[HOCTL IIOTOKA MEIKAY MBYMS IEPBHMH CKBa-
JRUHAME; Ko, — TO sKe, MEKAY ABYMsl HOCICMHAMA CKBaykAHAMU; k — KodPdu-
LEeHT GUIBTPALME IIOPOT BOXOHOCHOTO ClIO0s1; hy M hy — MOIIHOCTH IMOTOKa B Hep-
BOW W TpeThLeH CKBAKHHAX.

pu noxnszopanun (IV.72) cpepmsas MomHOCTE TOTOKA PaBHA ., = Juthotths

3 .
Ecnut ycpepuenme UTpoW3BogUTh Gojiee TOIHO B BHIE hcp=id_2——zg_{_—hi, TO
Bmecto (IV.72) Gypmer peficTBuTenbHo

[(hy— ho) (I + Ip) | < 4104 L2 (IV.73)

Tar kak 3aMepH YPOBHSI BOAH NPOU3BOAATCA OOHYHO Uepe3 PaBHOE UHCIO
nueit, sanmpumep 10 pas B Mecsn, To npE HEOGXOMUMOCTH HOTYIATH YCPeTHEHHYIO
3a JIMTelIbHOE BPeMs BEIWYANY MHUTARUS TPYHTOBHX BOJ MOKHO BOCHOIb30BATHCH
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YCpeIHEeHIEMH 32 TO jKe BpeMsI BaMepaMM INIYOUH f10 BOXH U HCHOJIb30BaTh GOpMyIy
IIA ONHOMEDHOTO TOTOKA B BHRE

_ Az na [ 29, cp— 321, cp -+ O0H1 23, cp— 29, cp+ 0 Ho_;
wep =p 2o — Ba (ot tWha _ noshetes), 1y

ilep
rne Az, = z,—z, = AH, — uUsMeHeHIe YPOBHA IPYHTOBHX BOJ B CKB. 2 3a BpeMd
At (smecs z,, z,— HadalibHasg U KOHEWYHAA TIYOWHEL 10 BONLL B TOH jKe CKBasKUHE);
Zy, cpr B2, cpy 33, cp — YCDE/HEHHHE 32 PacYeTHoe BpeMs IIYGHHEH 0 BOMH B CKB. 1,

u 3; 8H,_, = H,,,—H,,, — Pa3HOCTh OTMETOKX HOBEDPXHOCTH 3eMJH OKOJO
HepBOi;I (Hns 1) u BTOpOH (Hnaz) CKBayKUH; 6}12—3 = Hnsz Hl'[:i3 - pa3HOGTL
OTMETOK LOBEPXHOCTH B€MJIH OKOJO BTOPOHl H TpeThell CKBasKHH.

Ilpn anaimae pesKMMa TPYHTOBHIX BOJ B 3IEMEHTE IOTOKA PACCYUTHBAETCSH
BENMYMHA MX DHTAHUA w Af fjig KOHKDPETHOr0 HPOMEKYTKa BpeMeHu Af, Mcxonsd U3.
HM3BECTHBIX BEJIUYMH HAOPOB BOAE M HapaMeTPOB TPYHTOBOro HOTOKa, B Tpex
uiau GoJee CkBa)KHMHaX. Tawas 3amada OTHOCUTCA K KaTeropHM oOPATHRIX 3a7ad.
TloaToMy mpHE HoJBB0BAHUM METOMOM KOHEUHEIX Pa3HOCTeill B JaHHBIX YCIOBUAX
npuMenaoT ypapHeHus THma (IV.71), koTophie HamGollee HONHO OTPAIKAIOT KOH-
KPEeTHBIe TUNPOTeoJOTHIeCKNe YCIoBHA. PaccMOTpUM HWKE THIPOre0NOTHICCKHE
aCIeKT METONA KOHEYHHX pa3HOCTeil.

Onpeneneﬂne UHTCHCHBHOCTN NNTAHUA TPYHTOBBIX BOJ
HPR Pa3INIHbIX YCAOBMAX UX [BMKEHN A

Tunporeoorugeckas CYmHOCTh PaCcCMaTPHUBACMOT0 METONA 3aKJIOYAeTCA B CO-
cTaBieHUN GajaHCa IPYHTOBHIX BOX [UIA DIIEMEHTa HOTOKa (puC. 24), orpaHUYEHHOrO
¢ 6OKOB CpemHMMH cedeHUAME M W [N, OIpUBETCHHHIMH MEMKAY CKBaKMHaAMU n—1,
nun,n- 1; cBepXy — CpemHuM 3a BpeMd At HoloyKeHHeM DORTEPTOH KaOMIIAD-
HOU KalMBl (PaCHOJOKEHHON Haj COOTBETCTBYIOIIMM YDOBHEM BOJH) M CHH3Y —
BOJOYHOPHBIM J0KeM. ITOT 6ATaHC COCTABIACTCA NJIA KAKIOTO PACYETHOTO mMpoMe-
AyTKa Bpemenu Af. PacuerHslit cTBOp HabIloflaTeNbHBEIX CKBAMKUH NOJKEH COBHA-
XATh C HalpaBIeHHeM HOTOKa Box (pHc. 25).

Paspesenne romoBoro NUWK/Ia Ha paCuyeTHHIE OPOMEIRYTKU BpeMmeHH Af mpous-
BOOHTCA IO KAHHBIM' QaKTUIECKUX KoIeOaHUIl YPOBIA BOJH B CpPejHEll CKBa)KUHE N
(puc. 26). Kaskgomy pacueTHOMY HpOMEKYTKY BpeMeHH A¢ B 3Toil CKBayKUHe O0TBe-
9aeT MOHOTOHHOE M3MeHeHIe YPOBHA — WombeM, CHaf MM CTabMIbHOe HOJNOKeHHe.
3aTsamuEble HePHUOK CHafa WIH HO{beMa YPOBHH, B CBOIO 0YePeNb, NeiATca Ha Goiee
MeJIKMe HPOMEKYTKHM BPEMEHWU, B TEUCHHE KOTOPHIX COXPaHAETCA Ta MIH HHAA
UHTeHCHBHOCTh W3MeHEeHUA YPOoBHA. B TeueHme romxa MoeT GHTH Brimeneno no 10—
12 pacueTHHX IPOMEKYTKOB BpeMeHH. OGBHYHO HEpe] PacdeToM COIMOCTABIAAIOTCH
MERNY coGoit rpadury KoIeGaHUsT YPOBHS I0 BCeM PaCYeTHHM CKBakuHaM. W3 Bcero
pa3Ho06pa3ua CPOKOB Hawala U OKOHYAHUSA HPOMEIKYTKOB At Boi6MparoT Hambolee
9aCTO BCTPEUYAOMAECCS ¢ XaPAKTePUBIME JaTaMM HACTYIICHNA MUHIMYMOB ¥ MaKCH-
MYMOB CTOSHUS TPYHTOBHX BOX. 3a Af ygoOHO HpMHUMATH CPeNHUEA KaXeHIAPHBIA
mecan — 30 cyr. B orcyrcrBue mepereranus rpyHToBHIX Boj & = 0 B HopmcTHIa-
foImue HAaMopPHEe BogoHocHHEe ropusoutsl Bmecro (I1.3) mua snemenTa mortoka mei-
CTBUTEIBHO

pAH=8"C AL (IV.75)
1o 6anaHCOBOEC YpaBHEHUE TaKiKe IPENCTABIEHO B KOHEUHHX pasHocTax (Azx= F

AIA omHOMepHOTO moTOoKa). 3mecs AH = H,  ,..—H,  — W3MeHeHHE YDOBHA
rPYHTOBHX BOX Ha Ioman¥ F 3a OpoMeskyTox Bpemend At; Q, m @, — mpuTok
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M OTTOXK TPYHTOBHIX BOJ B e[UHHUIY BPeMEHHE COOTBETCTBeHHO HOCTYHAIOMEN M OTTe-
Kawmel Bojgsl ¢ MIOWam? F; ocTainbusle 0003HAUCHUS HPEKHEE.

VKazanuee pacxXonsl BOXH HDPUHUMAIOTCHA CPeNHUMHE Ha rpasimax 9JieMeHTa
IOTOKA 32 MAHHHA HpoMe:kyTor Af. TO yCIOBHE BEIMONHAECTCH, eCIH pacHpemesie-
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Prc. 24. CrBop m8 Tpex mabmogaTelbwHXx cKBuKHME Pume. 25. CrBop mabaoparenbRHX
B OXHOMEDHOM IIOTOKE IIpM HAKJIORHOM BOJOYNOpDe. CKBOKHH IIPH OSHOMeDHOM IIOTOKe.
1 — ypoBelb TPDYHTOBBIX BOJX Ha KOHEYHBII MOMeHT BpeMeHM 1 — HalmoparenvHaa CKBaXKHMHA; 2 —
{s - 2) npomeyTHa A, 2 — TO e, Ha cpelHut (s - 1) mo- CTROP RAOHIONATEIBHBIX  CKBAKUH, 3 —
MCHT, 3 — TO e, B HAYAJbHBIN (s) MOMCHT; 4 — WHTeHCUBHOCThH THIPOUSOTUNCH, 4 — JIMHUN TOKA, § — 3je-

IUITaHiA TPYHTOBHX BON; 5 — pacdeTHBbIl GaNauCOBHIT dieMenT

MCHT TIDYHTOBOI'O ITOTOKA
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Pme. 26. Tpadnr AMHAMMKE 2]IeMeHToB 0ajaHCca LPYHTOBHIX BoJ HA pacueTHOM Y4YacCTKe.

1 — naduapTpalusT ATMOCHEPHBIX 0CAIKOB 10 YPOBHA IPYHTOBHIX BON; 2 -— MCIApeHue 9THX BOX; 3 — PasHOCTb
MexDy GOKOBBIMII IPUTOKOM I OTTOKOM I'DYUTOBBIX BOMN; 4 ~— Ipa@uiK KoleGaFrus ypoBHA IPYHTOBHX BOR

Hie HamopoB BoiM B3AThb 3a cpegauil (s 4 1) momeHT mpomesxyrka BpeMen:m At

[em. (IV.71)].

Tak xax pacxompt Bouel Q) B Q, BHUHCIAOTCA 1O PoPMYyIaM, OTBEUAIOIIEM
yCTaHOBHBIIEMYCA IBIKEHMIO, TO BO3HHKAaeT BOIPOC 0 HPaBOMEPHOCTH 3aMeHATH
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TaKHM TYTEM HCYCTaHOBUBINEECS MBIKEHUE Cepued yCTaHOBUBIIMXCH (CTALMOHAp-
gux ppmwreHuit). G. @. Asepranos (1956) BHABUI, 4TO OTHOIIENHE ) PacXo0B IpH
HeycTaHOBHBIIEMCA (J,, W YCTaHOBUBITEMCH (Jy pe/KMMAX 3aBHCAT OT KDUTEpPHUA

Oypse Fo = j—t (rme @ — K0d()YUIMEHT YPOBHEIPOBOJHOCTH, ¢ — PACUYCTIIOS

2
BpeMs, T — pacCTOAHZE OT TPAHHIL MoToKa 10 ckBakuusr). Ilpu Fo > 0,80 pemn-
quHa 5y HaxomurcA B mpenenax 1,00 < y < 1,10. Orciona cxegyer, 410 B Ipulpesx-
HHX B30HaX peK, KaHall0OB yCJIOBHEM NpHMeHeHHA (OPMYN IIA yCTaHOBHBIIEroCHA
IBUKEHHsA, TP KOTOPOM HOTPCIIHOCTH pacuera pacxopga 6ymyr meree 10%, Apmsa-
eTcs HepaBeHCTBO
r<<1,12V at. (IV.76)

IIpu 66apmAX PACCTOAHMAX £ HEOGXOQHMMO B PacueT BEJNIHH (), BROZUTH NONPABKA
y > 1,1, zasucamuc oT Kpurepusa Fo.

Bramenenue pacXomoB MOTOKA HPH PABIMYHBIX CXEMAX ABIZKEHHA ero BHOCAUT
HEeKOTOPOe pa3Hoo(pa3ue B pelleHHe 3aiad 0 aHANM3y pe;KUMa M GajaHca TPYHTO-
BHIX BOJI.

Odrnopodnull 60donocHbli naacm

OxwmoMepHBN# B IOaale IOTOK BCTPeIaeTcd Ha MeKAYypeubsx,
JpeHHpYeMBEIX IapaslIelbio TeKyO[uMy pexamu, 1 B 1pyrux mecraX. G Goxor aie-
MeHT HOTOKA OTPAHMYMABACTCH ITaPaJUICHBHBIMA HIOCKOCTAMH TOKA, OTCTOAMHUMY
ApYT OT Apyra (10 mMEpHHe MoToKa) Ha paccroanun 1 M. Pacxon moToxa B ropu3oH-
TaIbHOM HANpABJACHAH NPUHWMAETCH CIUHHYHBIM, T. €. OTHECEeIHHIM K eJuHITIe
IUpUHEBL. [l3MeHeHHe YDOBHA IPYHTOBHLIX BOJ B dIeMeHTe HMOTOKA OIPeeNfAcTCs
mo cpepueill ckraskuHe n (CM. puc. 24).

Ilna obmero cioydad HAKIOHHOTO Bojoymopa ¢ yaerom (IV.75) m Buipamenuit
pacxo7oB Boxn misA pasuEmx yexosmit, mo I'. H. Kamenckomy (1943), maa omomep-
HOro TOTOKa OyAaem HMeTh

w:——}LHn'SPZ—Hn'S*— 2k ( hn-1,se1--hn,sp1 Hnoaysei—MHnsn
At lna,n-+1ln, na 2 Inaa,n
_hasiit g, sa Hﬂ,s+1_]{n+1,s+1) , (IV.77)
2 lrz,n+1

€ Ry_ 1y s+1s Puss1s Pnsy,s+1 — MOIMHOCTH TDYHTOBOTO HOTOKA B CKBajKHHAX
n—1, n, n -~ 1 na cpeguuit MoMeHT npoMe:ryTRa Bpemen: Aty 1, =151, 0=
= [» — PAcCTOAHUA MeKAY CMEKHBIMH CKBaRMHaMu n—1, n w n, n+1; b —
KodPPruueBT GUABTPALMA BOJONOCHEIX MOPOX,.

Ocranplisie 0003HaUYeHUA TPEKHINE.

IIpa ropu3oHTaIBHOM BOJZOYHOpPE OTCYLT MOLINOCTeH M HAOPOB MPOM3BOJAUTCH
0T BOfoyHopHOTO Joka moToka (puc. 27). lloaromy mpu pacdere MHTEHCUBHOCTH
OATAHEA TPYHTOBHX BOJ NPH OEOMEDHOM ABIKEHUN WX NeHCTBNTEIbHO ypaBHeHHe

hn q+»>-—hn.5' k hz _h2 h2 _h‘.!
w == = — n-1, s+1 7, S+1 n, s+1 n+1, s-1 -
l"‘ At ln_1'n+ln,n+1 < lﬂ—] i - ln el >7 ([\I./8>

rie A, g4 2, My, s — MOMHOCTH IPYHTOBOTO MOTOKA B CPEAHed CKBajKUie n Ha Ko-
HEeYHH § - 2 ¥ HagaJbHLIA $ MOMEHTH BPeMEeHH; 0CTaIbHEE 0603HaYeHAA I pesKHLe.,

Vpasmenus (IV.77) um (IV.78) sApasiorcs HenXWHEHHHIMH, OHU IPUMEHAITCH
B o0meM cayuae, xorpa yeraosusa (IV.72), (IV.73) ue cobmoparorca. Ilpn cobmone-
HEU DTHX YCIOBHH mpumensaerca Jauunefinoe ypasmenme (IV.71).
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IAByxXMepHHN# B HJTaHEe II0TO K. ITOT BUJ ABMKeHUA XapaKkTepH-
3yeTcs TeM, 4TO JUHUHU TOKA PACHONATAIOTCH B BePTHKANBHHIX MJIOCKOCTAX WA
KPHUBOJUHEWHBIX TOBEPXHOCTAX, He HapalelbHbIX MeRxy coGoit. Berpewaerca o
OKOJ10 U3JIVUUH PEK, KaHaJIOB U [PYIAX BOLOTOKOB, BOJOEMOB C H30THYTHM B IJIaHO
ypes3oM Bopb.

Ilpu pacmosokenun HabaIOKATEAbHEIX CKBAsKUH [0 HPaBHILHON CeTKE KBajgpa-
T0B ¢ maroM Al (puc. 28) MHTEICUBHOCTH OHWTAHWA TPYHTOBEIX BOJ B Clydae

1trn-7) M o) V4 J(n*i)

<+ Ha S+2
Has+1

~THaS

\}le

iﬂy/mp

M\ \\\\ '

A NN =3 = =

Pirc. 27. CrBop 113 Tpex HAGMIONATENBHEX CKBAKEH B OJHOMEDHOM IOTOKE IpH IopHS8O0HTAIBHOM
BogoyIope.
1 — TIECOK; 2 — BONOYNOPHLIE IOPOLH; 3 — pacdeTHbI! 0AJAaHCOBHIA DJEMEHT IOTOKA; 4 — NMHTEHCHBHOCTb

IIUTAIAA YPYHTOBBIX BOJ CBEpXY; 5 — YpPOBeHb I'DYHTOBHIX BOJ Ha KOHeuHnll s -4- 2); 6 — TO Ke, Ha cpegHull
(s + 1); 7 — TO e, HA HAYANDBHDBIA (s) MOMEHTH NPOMEKYTKA BpeMeHH Af; § — JMHUM TOKA

UpUMEHAMOCTH NHHeHHmX ypaHenuit, no I'. H. Hamenckomy (1953), onpemensaercs
mo $opMyNe, KOTOPYI YMoOHO WPENCTaBUTL B BUME

AH, _ khep_
W=p =" = ZH (IV.79)
rne AH,= H, ; s..—H,,,  — N3MeHeHNe YDOBHA TPYHTOBEIX BOJ B 9djieMeHTe
TMOTOKA 1, [ 3a BpeMm#A At (o menTpanbuoRl ckBaskuHe); H; — ypoBeHL IPYHTOBHIX

BoJ| (6T0 0TMETKA MIH Hamop BOMEL) B GOKOBHIX CKBa/KMHAX | (1 2,3, 4uman, i+ 1;
rn 4+ 1,i; n,i—1; n—1, i, cm. puc. 28), Ba3aTHil Ha cpenHU (s —}— 1) momeHt; H, —
ypoBeHb IPYHTOBHX BOJ (€r0 0TMeTKA HIH HAIOD BOJL) B I[eHTPANBHON CKBAKAHE
n, i Ha cpenHuil (s -~ 1) MoMeHT IpoMe;kyTka BpemeHu At; h, — CpemHAs Mom-
HOCTB I'PYHTOBOro notoxa, OcTajpHble 0603HaUEHUS IDPEKHUE.
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| B2 [

Puc. 28. Pacuomnoenne HabMIONATeNBHEX CKBa-  Prc. 29. JleMEHT TpPYHTOBOrO IIOTOKA IIpH
JKWH 10 CeTKe KBAApaTOB (3amITPUXOBAHKI 3Jie- TPOM3BONBHOM  pacholomennn  Habmona-
MEHTHI II0T0KA) TEJIBHLIX CKBa;KHH.

1 — 3JIeMeHT IT0TOKAa; 2 — JIMHUHM TOKa,; 3 -—— CKBa-
FHUHA

[e]r[e]s

Pre. 30. IMocrpoenme smevenToB moToKa B yc-  Pme. 31. Pacuernas cxema Iua onpepefenus
JIOBHAIX NPOHBBOJBHOTO DacmolodeHHa Habmo-  ycpemHeHHOTO 0 WIOMAAH U3MEHEeHUA YPOBHS

AaTeJIbHEX CKBAKHH HA fallancoBOM ydacTKe. TPYHTOBEIX BOJX B JJIEeMEHTE IIOTOKA.
1 — rpasuna 0ajlaHCOBOTO Y4acTKa;, 2 —— 9JIEeMeHT Io- 1 — wabmogaTesbHasl CKBa)KMHA;, 2 — TOYKA Iepe=
TOKa; 3 — HallopaTeNbuasg CKBAXKAHA CceYeHNA CTOPOHEI dJIEMEHTA IOTOKA € IlepNeHAMKY-

nApHOM K Helf JuEmel, coemuuAmomedl GOKOBYIO
I IIeHTPAJIBHYIO CKBaM(HHEI



IIpu pacmonokeHun HaGNOJATENBHLIX CKBKHH He IO CeTKe KBaJpaToB, a
B BUIE HPOUSBOJBHOM IPYHNEI TaK, 49TO NePUQePUAHSE CKBa)KUHLI HAXOLHATCA Ha
orubapineM KOHTYpe, OIM3KOM K OKpY)HocTH (pmc. 29), BHawaje BHIISIASTCH
PACUETHHIT 5JeMEHT TOTOKA. [{J1s 9TOro Bee mepHdepuiluble CKBAMKIHLL COSTHHAOTCSA
C UEHTPANBHON NPAMEIME XIHHUAME, KOTODHS IeJdTcs monojam. K cepeguHam 9TAX
JUHWil BOCCTAHABIMBAIOTCA DEePOCHIMKYIAPH. llepeceuenme moCHeqHMX MeAY
cofoil 0fpasyeT MHOTOYIOABHHK, OrpDaHMINBAIOMIMI PACYSTHRI 2JIEMEHT IOTOKA.

C yueToM M3MEHEHUS MOIGHOCTEH HIOTOKA IIPH HEYCTAHOBHBILEMCS IBVKEHUH
B ofmeM ciaywae MJIA TATH CKBA)KMH OyJgeM HMeTh pacueTHOe YpDaBHEHUE B BHJP

All, k hi-h ho--h
w=p it — [a—l—jf—i(Hl—-Ha)+b~2—tb—"<H2—Hn)+

+ e (Hy— Hy) 4 2

(H,—H )] (1V.80)
e F — mJomanb sleMeHTa IIOTOKA, OIpefeideMas NJIAHUMETPUDPOBAHHEEM IO ge€p-
TeRY KpymHoro maciitaba; h, — MOIGHOCTH BOJXOHOCHOTO TOPH30HTA B IeHTpPaib-
HOt cKBa)KUHe n Ha cpeguui (s - 1) momeHnT mpomesyTrka spemenu At hy, h,,
hy, h, — MOIGHOCTM TOTO ’Ke TOPH30HTA B 60KOBHIX cKB. 1, 2, 3 W 4 Ha TOT Ke Mo-
MmeHT BpeMern; H, — ypoBeHb (OTMETKA) WM HATOP IPYHTOBOrO HOTOKA B IEHTPANb-
HOW CKBa)KUHe n Ha cpemHuil (s -4 1) MomeHT UpoMme;kyTKa Bpemenu; H,, H,, Hj,
H, — ypoBHH IPYHTOBHX Boj B 00KOBHX CKB.1, 2, 3,4 Ha TOT X6 MOMeHT
Bpemeny; @, b, ¢, d — [JIMHL CTOPOH dJeMEHTA MOTOKA; Iy, by, I, l; — paccTogHESA
Me;RIy UEeHTpAJIbHOX 7 M OGOKOBHMHU CKB. 1, 2, 3,

Ypasuenne (IV.79) cBszaHo ¢ ycpegHeHHeM MomyHOCTH TorToxa, a (IV.80)
ABNAETCA HeJUHEHHBIM, T. e. Oojiee oOIUM.

Ecnu #Ha #m3ydaeMoil TeppPUTOPUE PACHONOMKEHO HOCKOJBKO I'Pynn Halimxa-
TeJLHHX CKBa/KWH, MONOGHEX paccmorpeHunM (puc. 30), To, HCHONAL30BAB YKa3aH-
HEII METO]] IOCTPOEHUA PACUETHHIX SJIEMEHTOB TOTOKA, MOJYYAT BO3MOIKHOCTH
opusernTs (IV.80) 8 ocrampubiM axemenTaM. B wrore MoHO MoNXy4IUTH HECKOIBKO
falaHCcoB IPYHTOBEIX BOJ M GoJjiee 0GOCHOBAHHO BHYUCIATH CPEJIHEB3BEMIEHHYI0 IO
OJoja¥ BeJMIUHY NHTAHHA IDYHTOBHIX BOJ CBepXy w At.

IIpu rpynomoBoii cxeMme DacHONOKOHHA HAGI0JATONBHHX CKBa;KUH 00JbIIOE
aHauCHUEe HUMEeT OIIpefielieHNe CpejHell BeJMYMHL W3MEHEHUA YPOBHH [DYHTOBHX
BOX B pJIeMEHTe IOTOKAa Miloimanbio F.

Ias pacueTa yCpeJHEHHOIO [0 IIOIGANY MBMEHEHUS 3aMaCOB T'DYHTOBLIX BOJ|
TOCTYNalT caenyomum oopasom (puc. 31). K BecmoMorarebHBIM NTAHUAM, COeTUHA~
jomuM GOKOBHE CKBAJKWHEL ¢ YEHTPAJBHON, BOCCTAHABJIMBAIT IEPHOHTHKYIADH
K CepefMHAM STHUX JWHUM, a TAaKiKe K cepeJHHaM HX 0Tpe3KoB (MJIH IoJoBHHAM HX)
MeRIy TeHTPalbHOH CKBa)KUHOHM W mepsoil cepepmuoit. Ilepecedenns mepnesgmry-
NAPHKX JUHAE, Kak yKa3aHO Ha puc. 31, TO3BOAAKT HallTH Te MIOmALH, HA KOTO-
pHIE MOKHO DPAaCIPOCTPAHATH IWOKAa3aHMA CooTBercTByiomuX cks. 1, 2, 3, 4 u n.
Ha ocHopadMM Tako# MHTEPHOJANUM Pe3yIBTaTOB PEKAMHHIX Haluomgesuit ycpep-
HEHHO® 110 IJIOIAf H3MeHeHMe 3aIaCoB I'PYHTOBEIX BOJ COCTAaBHUT

A
Zﬁ)i AHcp,i‘f‘mnAHn

wAHg=p— 5 , (IV.81)

rpe AH , — yCpejiHeHHoe IIo IIOMANH dJeMeHTa M0TOKA H3MeHeHHe YDOBHA T'pYyH-
TOBEIX BOJ 32 IPOMEMKYTOK BpeMeHN Af; @; - 9acTh NJIoIMajf¥ SAGMEHTAa IOTOKa
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Ha KOTODYIO pACIDOCTPAHATCA fauHbie HabmogeHu#n mo OOKOBOI CKBaykuHe i
(1, 2, 3, 4);
;-
AH, =202

(smecy i =1, 2, 3, 4) — cpejHAA BeIWUINHA H3MeHEHWA yPOBHS IPYIITOBLIX BOJ,
B CPEIHUX TOUYKAaX Ha COCHMHSIOIMIEX JMHUAX, T. e. B Toukax 1’, 27, 3", 4’ 3a Bpems
At; AH, — msMemenne yPOBHS IPYHTOBBIX BOJ 3a TO ke BpeMs B 00R0BOII CKBaMMHe
i1, 2,3, 4; AH, — 1o 3Ke, HO WO IeHTPaNbHOW CKBa)KUHE R); ®, — YacTh IO~
IEa/(d DIIeMeHTa IIOTOKA, COOTBETCTBYIOIXAS BeJMUMHE H3MeHEHUsA YpOBHA IO IeH-
TpasbHOU cKBa)kmue n (r. e. Benuumue AH,).

B cayuasix mepeMeHHOW DO ILTOmMAXH BeJIMIUHb BOMOOTHAUH MOPOJ MIM HEJO-
CTaTKa MX HACHIOEHMA |; TOCICAHAA BEJIMUMHA OUPEIeNHAeTCHA OKOJO Kaikgol
HabomarenpHo il CKBaKUHBL (HanpuMep, ITo METOMKE, YKa3alUHOM B rilaBe Tperheil).
3arem aror mapaMerp mopcraBasgerca B (IV.81) mop sHak cymmst (mas cks. 1, 2,
3, 4) m mepen BeauUuMHON ®, (IJA CKBAKHUUE ).

Heo0nopodnas moawa 6000HOCHBLL NOPOD

O6muit cnyuah HeOoOJZHOPOXHOTLO COCTaBa WOPOJ IO
X BOJOIMPOHUI[AEMOCTH MOKET BCTPETHTHCA Ha TOATOPHEX mjelax, B obsacra
pacrnpocTpaHeHUs JeIHUKOBLIX OTIOMKEHHHE ¥ B APYIHX Mecrax mpd GoxpmiuXx pac-
crosiHUAX (6ojee HECKOJBKHX COTH METPOB) MEIKAY CKBa)KHHaMM. B rtakux ycuno-
BHAX HeoOX0AMMBl fgaHHME 0 KoaddunueHTe GUABTPALEX BOJXOHOCHLIX IOPOJ IIO
Kol HaOaIofaTeIbHOR CKBaKUHe.

B paccmaTpuBaeMoMm ciydae BOJOIPOHMIIAEMOCTh UBMEHSIETCSA KaK B TOPU30H-
TalBHOM, TaK W B BepPTUKaJBHOM HalpaBieHUsX 0e3 BHTUMOW 3aKOHOMEPHOCTH.
Pacxojpr moToka B aTom caydae jerko Bramciasiores mo I'. H. Hamenckomy (1943)
C WCIOJNb30BaHMEM CpPEeIHEB3BEIICHHBIX II0 BEPTUKANM KOa()OUIUEHTOB QHILTPa-
nmu. IHocneguuii ompenenserca no ¢gopmyrne I'. H. Kamerckoro

b Zkh
PN

Dk

rae k., — cpepHuii KospdumuenT GUIBTPaLUM B TOPU30HTAJILHOM HAMDABJIEHUN;

k — xosddmumenT GuALTPAIUN TOPO B TPegeNaX WHTepBANa h 1O BHCOTE; D/ —
o6Imas MOIHOCTH BOJOHOCHOM TOJIMU.

C y4eTOM BLIYUCIIEHHBIX TAKAM CI0COGOM KO3((UIMEHTOB QHABTPAIAN B KajK-

oM CeqeHHM TOTOKA K, _y, K,, k, . A COOTBETCTBYIOIGUX MOMIHOCTEH IOTOKA F, _ 4,

by, h,.; (B mepBoM n—1, Bo BTODOM n W B TpeTheM # -+ 1 CeUEHHAX) HAXOMLAT
BeJIMYAHY UHTEHCUBHOCTUH NHTAHWA TPYHTOBHIX BOX [JIA OJHOMEPHOIO HOTOKa

, (1V.82)

H’*"—Hv H—,.‘ —‘H,.'+
w=p s ey Gl g K, ) TR —
Hpy sqa—H
— (b, s+ Fnsbipan, gp) 2ot =Tkt ], (1V.83)

pi{] o0o3HaueHNUA HPGH{HI/IG

Yacro GuBaeT meiecoofpasHbiM BHagajle HCCIEN0BATh BO3MOKHOCTH IIPEBEE-
HAA HEOJHOPOAHOIO0 BOZOHOCHOTO MJIACTA K OJHODOJHOMY, KOTOpHIl Gojiee mpocTo
paccuntaiBaercsi oo (IV.77), a eme menecoobpasHee yuecTsb BINAHNES USMEHIMBOCTH

BOZOIPOBOIAMOCTY BOJXOHOCHOR Tommu Y k;h; = I' Ha DacueTHYI0 BeJUYAHY w.
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B cnywae Bo3MOMKHOCTH yCpegHMTH BTy BOZOIPOBOJUMOCTH 10 ILIOMATH MOMKHO
BOCITOJIB30BaThCA IpocToit dopmymoin (IV.71).

[ BHIONHEHMA TAKOrO0 MCCJELOBAHUA OCTATOYHO HAWTH OTHOCHTENBHYIO
HOrPeNIHOCTh PacueTa BeNWUHMHH w, BO3HUKaWILyo or 3amenst (IV.83) gopmynoi

(IV.71) pns pasnuUHLIX 3HAYCHUN M3MeHeHUS 3aIIaCOB I'PYHTOBEIX BOJ 33 eTUHUILY

o AH "

BpPeMeHH, T. ¢. 3HAYCHUH M—A—t”, rae AH, — u3MeHeHMe YPOBHS B IeHTPaJbHOM
CKBayRUHE.

AByxcnofimaa ToJma BOJOHOCHERX IIOpPOJ 9YaCTO BCTpe-

YaeTcA Ha aJJIOBUAJIBHLIX TeppacaX, B IPeATOPHHX paBHUHAX, Ha ITOATOPHBIX uiyei-

dax ut. n. Bepxuwuit crabompo- 770 p
s
X

HUIaeMBI# IIgacT O6GLIMHO Ipep- YAl A T
cTaBJeH CYIJIMHKAaMU, CYHDecAMH, 7/ WAL YA ‘!M‘
a HIKHUA — IecKaMu,  rajied- Fo9, - Vi e
HAKAMU U JAPYIUMH  06JI0MOU- X

HHIMM TOPOTaMHU.

T'pyHaToBsie BOgLL €O CBOGOJI-
HO¥l moBepxHOCTHIO (puc. 32) Ha-
XOJATCA B BePXHEM CJoe HOPOf,
BOZ0OT/[aua KOTOPHIX n. B mop-
CTUJANIIUX TTeCKaX — HaOopHas
BOJIA, IIbE30METPAICCKUI YPOBEHb
KOTOPO# MO;KeT OLITH BHIIE W
HIJKEe 3epKaja TPYHTOBHX BOJ,
B 3aBUCHMOCTHM OT HAIPaBJIeHUs
mepeTeKaHUs BOX C WMHTEHCHB-
Hocthio €. llpu Hucxomamem
mepeToKe TPYHTOBHIX BOA B Ha-

Puc. 32. Cxema [BMKeHHs TPYHTOBHIX BOJ B IBYX-

HopHHA moToK Benwunia & >0
1 YpOBeHb HAOPHHX BOJ HUMKE
BHICOTH CTOSAHIS YPOBHA T'PYHTO-
BHIX Box. 11 mao6oport, mpue < 0

CIOHHOR TOJINEe BOMOHOCHBIX LOPOL.

1 — noYBsa; 2 — CYIIMHOK; 3 — MeCOK; 4 — BOAOYHIOpPHHIE
HOpPOJB; 5§ — YPOBEHb IDYHTOBHIX BOA B CYIVIMHKAX B Hadallb-
HBIIf MOMEHT BpeMeHH (s); 6 — YpOBeHb HAIOPHBIX BOM, 3a=
KJIIOYeHHBIX B MOACTHIIAIOIIMX IeCKaX; 7 — YPOBEHB I'DYHTO-
BbIX BOJ Ha KOHEYHBINE MOMEHT (s -+ 2) HAHHOTO IIPOMEKYTKA

" Al; 8 — nabmofaTenbHadg CKBA/KMHA, 9 — IBE3OMETDPUYECKAS

nMeeT MECTO BOCXOAZAIMUU TOK BBICOTA HAIIOpa B KDOBJIe HEKHEr0o IJIACTA

HaOOPHBIX BOJ B I‘pyHTOBbe/i o~

TOK H IIbe30MeTpI/I‘IBCRI/II71 YpoBeHnb 3TUX BOJ BHIIEe YPOBHA TI'PYHTOBHIX BOX.
Pacuer uHTEeHCHUBHOCTH ITUTAHHA TPYHTOBLIX BOA AJAA OZHOMEDPHOI'O ITOTOKA

IIPOU3BORUTCA Ho dopmyne

Ah k h Fd ” e l h » rrr
w=p =t — b (b — 2B+ By — s (=207 D), (IV.84)
rme hy, h{, by’ — YDOBHU I'DYHTOBLIX BOJ, CYUTAf OT TIOPUBOITAIBHON MTOHOIIBEL

BepXHero cjlosd, B IepPBOM, BTOPOM U TPETheM CEUEHHAX HETNYOOKMX CKBKHH Ha
cpepuuii (s -~ 1) momeHT nTpome:kyTKa Bpemern A¢; §, §”, L — pasHoCTH HamopoB
HO/ICTHIAMOIET0 HATOPHOI'0 BOJZOHOCHOIO IOPHE30HTA (B IECKaX) M TPYHTOBHIX BOT,
(B cyrnmuEKax) B IIepBOM, BTODOM M TPETHEM CeUeHUAX Ha Cpefmuii (s -+ 1) Momenr;
Ah, — u3veHeHHNe YPOBHA IPYHTOBHX BOJ BEDPXHEr0 CJOA B CpPegHEeM CeueHHUH
(ckBaskume) 3a Bpema At¢; h — ycpegHeHHas MOIMHOCTH BCeH BOTOHOCHOW TOJIMIH;
k., — ycpemHeHHBH KospduuuenT GUIBTPALAN TOH Ke TONIMM, BETUCICHHBIN IO
(IV.82); k, — xospdumuenT PUABTPANAE HUKHETO CHOA; h, — MOIIHOCTH HUK-
HET0 CJOSl IOPOA.
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Takum obpasom, gusa nprvernennsa (IV.84) rpeGyerca 3HaTh BOZOIPOBOLAMOCTE
HIDKHETO CJ0s, BOLOIPOBOJKXMOCTE BCeM. BOJOHOCHOM TOJMH, DafieAre HAIOpPa BORH
IO BEPTHKANK ¥ PEKEM IPYHTOBHIX BOJ OO TPEM CKBa)KZHAM.

Ecnuz Bogonposogmmocts BepxHero cios B 20 u Gostee pas MeHpUIe BOLOLPOBO-
OUMOCTH HYOIKHEr0 CJIO0f, TO, YYATHBAA BO3MOMKHEE MOIDEIIHOCTE OUpPEeeJeHns
KoappummenTa PUABTPATIHE HOPOT, MoKHO pacder o (IV.84) ynpocrars. [Las storo
HOCTATOYHO K3MEHEHHA YPOBHA IPYHTOBHX BOJ OIPENENATH 0o CpefHel HerayOGoKkon
CKB. 2, a PA3HOCTH MeIKAY HPHUTOKOM B OTTOKOM IIO[36MHLIX BOJ — IO JAaHHEIM TIy-
foxmx cks. 1, 2, 3.

Tlpn arom pacuersaa dopMyiaa yIpomaercs ¥ IPHHEMAET BHI

w=pGh — R (Hy— 2H,+ Hy, (IV.85)
rne H,, H,, Hy — HalODPH BOxH BO BTOpOM (oJlee MPOHHMaeMOM Cjoe OO CKB. 1
2, # 3; ocranpaple 0003HAYCHEA IperKHUe.

O6uiaso meped pacueToM WHTEHCHBHOCTH NMHUTAHHA TPYHTOBEIX BOJ IO KOJe-

6anmio YPOBHSA ONPeNeNAI0T IHIPOre0JOrHIeCKAE apaMeTpHl, B TOM JuciIe Koaddmn-

kh
HAEHT YPOBHEOPOBOJHOCTH @ = -‘Tc’-’- (cm. mmxe). Torma pacuer mHTaHHs I'PYHTO-

BLIX BOJ OymeT BO3MOMKeH, MCXONA 3 JAaHHHIX O PEeIKEME HAUOPHHX ¥ IPYHTOBEIX
BOJ M JAHHEIX O BOJNOOTHAYE .

MuorocnaTofiHEasA TONma BOLOHOCHHNX TODpoj (cMm. puc. 5,
8, 2) 9aCTO BCTPEYaeTCs B 00JACTH JeNHEKOBHIX OTIOMEHUN, HpeCTABICHHANX (0~
BHOMIANAAJIBPHEMA 7 JEeIHIKOBHIMH 00pa3oBaHHAMHU, a TaKKe B Gaccefimax apre-
smanckux Boj. Cioskednl OacceiiHEL YacT0 CIOWCTHIM BOJIOHOCHHIM KOMILIEKCOM
mopon. Ceepxy 3alleraioT IPYHTOBEE BOXH CO CBOOOMHOIT MOBEDXHOCTBIO, A MEMKILY
IIacTaM® CIafOIpPOHAIMAeMEIX HOPO — MEKIIJIACTOBHE BOIE OOHYHO C HAIOPOM
BLIIE KDOBJIH IOPOX.

Bosunrawmee B 3THX YCIOBAAX HepeTeKaHHe IPYHTOBLIX BOJ B DOACTHIIAIOIKA
MEKINACTOBLI TOPMU30HT, a TAaKKe I'HJPABIAYICCKASA B3AHMOCBA3D MEMIY OTHENb-
HEIMYA OJIACTaMZ ¢ HaTOPHOM Bomoit MOryT OHTH OEHEHH C IIOMOMBIO CACTEMEl YPaB-
HeHWil B KOHEYHHX pasHocTAx. Tak, Hampumep, AJifA CAyYas OATHCIONHOrO €Tpoe-
HESA BOMOHOCHOH Tomu (cM. pHC. 5, 2) MOKHO HAIHMCATS:

a) A OTHOMEPHOLO0 TPYHTOBOIO LOTOKA

Aho _ klhcp

A (Aae (By—2hg+hg)+w—&y; (IV.86)

§) g DepBOTO MOJCTHIAMEro MEXIIACTOBOI0 HATOPHOIO OTHOMEDPHOTO
TOTOKA
AH' k
* 2 ol g ’ . ’ .
!J,l _A_t— == W(Hl—'— 2H2 ‘{— H3)+81_82, (IV.87)
B) IIA BTOPOr0 ITOACTHIAWINEI0 MEKIIACTOBOTO HAIODHOTO OJHOMEDPHOTO
IOTOKA

”

AH I
» 2 3M g ” » ”

M2 A (Bz)2 (H1—2H2+H3)—{~82, (IV.SS)
rae Ahy,, AH,, AH, — w3MeHeHUWs YPOBHA TPYHTOBSLIX BOJ, HAIOpa IePBOIO
MEKIJIACTOBOTO I HAOPa BTOPOTO MEKIIIACTOBOI'0 BOJOHOCHLIX FOPH30HTOB B Cpeji-
HUX CKBa)KHHAX COOTBETCTBEHHO 2, 2a, 26 3a 0JUH M TOT jKe IPOMEKYTOK BDPOMEHH
At; hy, hy, hy — ypoBHU PPYHTOBHX BOJ Ha cpemmit (s - 1) MoMeHT mpoMe:RyTKa
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BpemMeHE Af cOOTBeTCTBEHHO B cKBamuuax 1, 2w 3; H{, H;, H; — Hamopsl Me-
UIIACTOBEIX HANOPHBEIX BOJ Ha TOT K€ MOMEHT HPOMEKYTKa Bpemenu At coorBei-
CTBeHHO B cKB. 1a, 2a u 3a; H], H;, H; — Hamops Me;KIJIacTOBHX HAIOPHHX
BOj Ha TOT ke MOMEHT BPEMeHU COOTBETCTBEHHO B ckB. 16, 26 u 36; h.,, m,, m; —
COOTBETCTBEHHO YCPENHEHHAS MOIMHOCTL I'PYHTOBOTO HWOTOKA, MOIIHOCTH IIePBOTO
¥ BTOPOTO HATNOPHOTO BOJOHOCHBIX TOPUBOHTOB; Ky, X,, k3 — KO3OPHOUEHTH UL~
TPANUA BOJOHOCHLIX IOPOJ COOTBETCTBEHHO AJA IPYHTOBOTO, IepPBOr'0 M BTOPOTO
HATOPHHX IOTOKOB; W, €,, €, — HHTEHCHBHOCTH COOTBETCTBEHHO MMTAHHUA T'DYHTO~
BHIX BOJ CBePXY; mepPeTeKaHHs 3TUX BOA B ITePBHIH MeKIIaCTOBLIL FOPM3OHT U Tepe-
TeKaHUA HANOPHHIX BOj U3 IMEePBOTO MEIKINIACTOBOTO BO BTOPOM Me;KIIIACTOBHIR
TOPHBOHT; W, W}, Wy — COOTBETCTBEHHO T'DAaBUTAIMOHHAA BOXOOTHAYA TDYHTOB,
yupyras BOJ00TAa9a TOPOJ e PBOTO MEKIIACTOBOI0 BOJOHOCHOTO TOPUB0HTA, YIPY-
rasg BOJ0OTAa4a IOPOJ BTOPOTO MERILIACTOBOTO TOPU3OHTA.

Ns (IV.88) mo mammpiM o peskmMe Bom B ckB. 16, 26, 36 m mapaMeTpax Wi,
k3, mg IIA KayKJOTO PACUSTHOTO DPOMEKYTKA BpeMeHHM Af Haxomsal BeJUYHHY E3.

N3 (IV.87) mo aHalOTHYEKM JaHHLIM, OTHOCADIMMCSA K BHIIIGJEKAMEMY BOIO-
HOCLIIOMY TOPMB0HTY B CKB. 1a, 2a, 3a, BHUMCJIANT BeJUYUHY &,.

N3z (IV.86) aganoTuuHnmM IyTeM OMPeAeNd0T BeJIAdAHY W, ACXONA U3 W3BECT-
HBIX BEJHYHII &,, & TAKJKe JAaHHBIX O Pe)KUMe BOJ W HapaMeTpaX IPYHTOBOTO IOTOKA.

Pemenne ykazaHHEOH cHCTeMbl YPaBHOHWH MO3BOJAET COCTABUTH M 6allaHC BOXH
II0 KayKIOMY BOJOHOCHOMY TOPHU30HTY B OTHENBLHOCTH, TAK KaK BeJMYHHSI Pa3HOCTH

MesKIy IPATOKOM W OTTOKOM BOJ, -0—1—}&- COOTBETCTBYOIAX [OPUSOHTOB HAXONATCHA

M3 TeX ;Ke ypaBHeHNH, KAk BEIPA/KCHUA HEePBHX CJIaraeMEX KX IpPaBeX gacreil.

T'ny6uHa pacopocTpaHeHHS TAKOTO H3ydeHHs 0ajaHCa Me)KINACTOBHIX BOJ
oIpefiesiAeTCA MOCTABICHHON 3ajmadeil, a TakyKe MHTEHCUBHOCTHIO IEPETeKAHUA BOJ
U3 OgHOr0 CIOA WOPOm B ApPYTOH.

Hanpumep, mpu ucciefgoBaHuy (ajlarca TPYBTOBHX BOJN AJsA 0GOCHOBaHUS
OPOTHO30B U3MEeHeHNA UX PeKUMa IPU MelIMOopalul 3eMeJIb BAXKHO U3YIUTH B3alMO-
CBABH BTUX BOJ C OCHOBHLIM DPOTHOHAJLHHIM — IEDPBLIM IOJCTANANMUM HALODHHIM
moTokoM. Ilpm mMaygeHWN BOCHONHEHUA DKCIUIYATANMOHHHIX 3aIIaCOB IOI3EMHBIX
Bop niA Tededl BomocHAGKeHHA HEOOXomMMO HMCCIeq0BATh B3aMMOCBA3L 0CHOBHOTO
BOJOHOCHOTO TOPH30HTA CO CMEKHHIMU TOPH30HTAMH BBEPXY W BHUBY.

Cnywuail mocTenmeHHO® CMEHH BOJONPDOHUINAaEMOCTH
DOpPOJ OO BepPTHKaAI U BpaccMOTPeHHHIX BHINE ¢xeMaX CTPOCHHUA BOMIO-
HOCHHIX TOJIIN NOPOJ TPYHTOBHE K HAIOPHEE BOAL OHIM WPUYPOYeHH! K CaMOCTOA-
TeJBHLM BOJOHOCHEIM IIacTaM. Pasnuyme B mamopax BOAH B BTHX IJacTaXx ObIIO
CBA3aHO ¢ HEOJVHAKOBBIM HOIIoyKeHMeM oOiacTell DMUTAHUA KajKZOT'0 BOJOHOCHOTO
ropU30HTa, a TaK:Ke C HalWdMeM pa3gelbHHX CJIoeB CHalOmpPOHMIAeMHX IOPOH,.
4epe3 KOTODHIe BO3MOJKHO TePeTeKaHHe BOJ IT0 BePTUKAJNH.

B mpEpopHEX yeXOBEAX TAaK jKe 4ACTO BCTPEUAIOTCA TOPUBOHTAIBHOCIOUCTHE
TONOIM HOPOJ € IOCTeImeHHOW cMeHON BOgONPOHMNAeMOCTH o BepTukasn. Hemo-
CpPefcTBEeHHAA CBA3h BOJOHOCHHX ITPOCNOEB C OgHON 06JacThi0 THTAHMA TpemoIpe-
JelAeT PAaBEHCTBO HAIIOPOB BOALI II0 BepTUKAIM KanHON BOXOHOCHOHN TOJMU.

Ilpumepom TakUX cXeM HEOZHOPOAHOTO CTPOGHMA MOTYT OLITH alIIOBHAJbHEE,
o3epHEIe I OPUOPeREO-MOpeKue oTnoskenus (puc. 33). TIpn TaroM cTpOEHHH BOMO-
HOCHBIX TOJIN, eAUHAYAHA PacXxo] OQHOMEPHOTO IPYHTOBOTO MOTOKA B Jn060M ceue--
HEA (Hampumep, M) ompepensAeTca mo gopmyne

Q=212 (1V.89)
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e @, @ — snavenna ¢ynxnuu H. K. I'HpuHECKOTO COOTBETCTBEHHO [JIA BEPX-
nero / v HmMKHEro 2 CeYeHMH NOTOKa, NPHIEM

n
O=73 ka, (h—z). (1V.90)
=1

3necs k; — mocnoiiHEE KosPPuUIMeHT PHIBTPARUA (CNOA i); @; — MOUJHOCTH COOT-
BETCTBYIOMETo CIOA; 2z, — PACCTOAHME OT IOBEPXHOCTH BOMOYIOPa M0 CepefAHE
MOIHOCTH COOTBETCTBYIOIIEr0 CJIOA i; n — YHCIO CJNOEB; A — oppdHAaTa KPHBOK
NeNpeccHn, MAM MOIHOCTH IIOTOKA.

Ha puc. 33 npusenennt 0603uavenns z; 1 a; qiusA cexennsa M. Tarum :xe nyrem
BTH BeJWYMAHBl YCTAHABIMBAIOTCH OTHENBbHO AJdA cewenuis I m 2.

HecoMueHno, 49To OIS KaK-
HOr0 TpOMEKyTKa Bpemenn At
npenBaprTeIbHO BHIOHpaercs
S —_ cpepguanit (s 4+ 1) moment, A
S P KOTOPOTO ONPEefeNSIOTCA 3Hade-
T 357  sma @), ®, n mo (IV.89) mu-
| [
&
|
[

\'\ st
— gucaserca  @,. AHalorATHHM
ob6pasoM paccudTHIBaeTCA pac-

T - } xo7 Bousl (J,, mpoxogdmen uepes
N NH S I
3 ! BKHee ceuenme N. Iloayuen-
|y h.\y Bodoyrop HEle [aHHBE MNONCTABIATCA B
// //i(////}/ 77 (IV.75) | moene mpeobpasoBands
; ",x ! | aToil GOpPMYIBI HAA OHHOMEPHOTO
r‘———*d = 4T {

D0TOKa TI[OJAYUYaloT BHIPaKEeHHE

=17 =32 ‘:jj B KOHETHHIX Pa3HOCTAX

Purc. 33. Cxema pacuieHeHHMS BONOHOCHOH TOJINU w:pﬂ—-—-i—(@l——
TmOpOf ¢ IOCTENleHHO HM3MEHSIOMENHCsS BOLOTDOHHUITA- At (Az)2
eMOCTBI0 Ho TayOume. —2M, - (D3) (IV 91)
, .

1 — ypoBeHb I'PYHTOBHIX BOJ B HAYAJBHEIA (38) MOMEHT; 2 — TO
e B cpemEMi (s - 1) MOMEHT, 3 — TO )Ke B KOHEUHHIA (s - 2) rme AH — H3MeHeHHe YPOBHA

MOMEHT IpOMeKyTKa BpeMeHHM At
IPYHTOBLIX BOX B DIEMEHTE I0-
roka MN (obpramo mo ckB. 2) 3a mIpomexyrox spemenn At; @, — s3magenme
¢yurnun (norennmaina) H. K. Tupumucxkoro B cewennm 3 rtawske I cpejHero
(s + 1) momenTa mpoMekyrKa A¢; ocralbHbie 0603HaYCHMA HpeKHHE.

Jas npubpesKEEX 30H IIOBEPXHOCTHHX BOOTOKOB (PEK, KaHalOB) I BOZOEMOB
(osep, BomoxpaHManm, puc. 34) BecbMma melecoobpasHo X 6ojee HamesKHO BOCIOIb-
soBarhbea pemennama I1. f. Ilony6apnrosoit-Kounnoi (1952). 91 pemennsa nosso-
JAS0T PAacCIMTAaTh PACXOJ TPYHTOBOr0 UOTOKA B J1060M CeMSHMH, YHaNeHHOM OT
IPaHANS (PeKH, BONOXPAaHMIMIMA) Ha pPacCTOSHHE Z.

Tax, Banpumep, IPH IOPH30HTANBHOM BOJOYHNOpe H (UIBTPAIIMH BOLH M3
KaHalla C BEPTUKAILHOM CTEHKOM eqUHHYIHEIA PacXo/ 0 JHOMEPHOTO IOTOKA (OTHeCeH-
HHU K egUHAIE er0 WIXPHHH) B ABYXCIOHHON TOJNIE B COUeHHH Z PaBeH

x2
0, =-22= D1 “7ar, (IV.92)
a Vﬂt
ruge @, n @, — rpannyHOe ¥ HavanbHoe ycaosud mia yuxnum H. K. Tupmackoro
(moTednmala), WpexCTaBIeHHON B Bnne

D (z) = S (z— h) k(2) dz, (1V.93)
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h — Hamop BOAH, 3aBHUCAMMMA OT KOODAMHATH £ H BpeMeHH £, K (z) — Koaddn-
OUeAT (QWIHTPATAA, 3aBUCAIUA OT BHCOTH 32}

h
a2=—1;-§k(z) dz — (IV.94)

r03(QOUMUeHT YDPOBHENPOBOJHOCTH BOXOHOCHOH TONmW; ¢ — BpeMs.
3Havennusa moreHnuanos @, u @, ompegensores 1o GopmMyIam:

Dy =D (0, t) = — 5 ky {H, +

b eV holt-ele—1)hg);  (IV.95)

D=0 (z, 0)= — &y {[H,+

L(e—1) Bl c(c—1) R}, (TV.96) L

-

Smeck mepBag opMYylia BHpaXKaeT AR 1 brtend? it
rpaEnyHOoe ycaoBde aua @, Bropag —

HauaJlbHOE YyCaoBHEe mJA To# ke Pmc. 34. Cxema pmByxcaofimoro CTpoemms Bomo-

HOCHQI'Q mJacra co CJIaGOMeHHIOIlIBHCH BoAo~

dyurymN. o 5
B STHX ypaBHeHHH‘( H =B (0 IPDOHHIOAEMOCTHI0 € BHICOTOM B DIDPH pemnoi
D, > 1 — ’ 30HS6.
t) — Hamop BOJBI B HATAJIHHOM COUCHAR 7 _ 09Ba; 2 — OGNOMOUHEE OTIOKEHMT ¢ CyHecda-
— . ==  HLIM 3amOJIEMTeNleM; 3 — IeCKH INIMHACTHIe, 4 — BOJO-
T 0 B moMenT BpeMenu i, e ymop; § — YpPOBEHb TIPYHTOBHX BOR npu ¢t > 0; 6 —
=h (x, 0) — Hamop BOALI B CeYeHHAHR T TO K€, B HAYaJXbHbIl MOMEHT Bpemern ¢ = 0

B HAaYaJBHBIE MOMEHT Bpemenn ¢ = 0
k
k, — rosdpduIEeHT GUIBTPALAM IO POJ BEPXHETO CIOA; ¢ = ITO (rme ko, — ®oO3d-
1

punurent $UABTPANEA MOPOJ HUIKHETO CIOA); h, — MOIMHOCTL HUKHEro CIOS,
m3MepsieMasi TaK 7K€, KaK W HANOPH BOAH OT I'OPUB0HTANLHOTO BOXOYTIOPA.
At gByxcnoiiHOA ToNMHA BOXOHOCHHX mopon Bmecro (IV.94) peiicremrennHo

a? = ff&’iﬂ_h“‘_l]iﬁl_ : (IV.97)

rge hy — cpemHee 3HaYeHHWe MOIIHOCTHA BePXHEro OGBOTHEHHOTO CJIOS, T. ©. BellHd-
anen (h—h,) Ha nyT@ z; h — o6mad MOmMHOCTL TOTOKA OT 3epKalla BOXE HO
BOZOYHOPA; [1; — BOMOOTHAYA MM HEZOCTATOK HACHINEHHS TPYHTOB BEPXHETO CIOA.

Onpepenus 3HaweHde pacxoma Bogs Q, A cedueHHA r, W cpemmero (s -+ 1)
MOMeHTa HPOMEKYTRa BPeMeHH Af, a TakKe aHaJIOTWYHHA pacxon @, B CeueHHH
Z2, AHTEHCHBHOCTh HUTAHAA T'PYHTOBHX BOJ CBEDPXY BHIYACIAIOT MO (opMYIIe

ey A G0 (IV.98)

Az Zo-— X1

rie AH — nsMeHenne ypoOBHA IDYHTOBHX BOJ 3a BpeMs At B pacueTHOM 5JIeMEHTe
moTOKa MeKny cxB. 1—2, pasmoe AH—HZ——ME (em. pme. 34); AH,, AH, — name-

HeHHSA YPOBHA I'PDYHTOBHX BOA B CKB. 1 m 2 3a Bpemsa At; z,, 2, — paccTogHASA OT
Ha9aJdBpHOTO CEeYeHHA, ypesa Bojoema, 10 CKB. 1—2.
OcranpEEe 0603HaYeHHA IIPE;KIHe.
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3aMeTnyM, 9TO BHIUNMCIeHne pacxomoB motoka mo (IV.92) smoame mpasomepHO
TOTOMY, YTO BINAHNE IUTAHUA I'PYHTOBHIX BOX CBEPXY OTPayKaeTcs Ha opme KpH-
BOHM [eNIpecCHH, OPAMHATH KoTopo#t yaurwiBarorcs (IV.95), (IV.96). BooGme e
5TO BIHMsAHIE B NPHOPCIKHON 30HE OYEHDB MaJlo.
Cnyguaii pe3kKo#f CMeHH BOXOODOHUIAEMOCTH HOPOJ
T0 HaNpPpaBIeHUI ABUMKEHUA BOJ . B ycrosusx couneHenns cos-
peMeHHBIX H [DeBHHX allIOBUAJIBLHHEX TePpac HIHM WOCIHeHUX ¢ KOPeHHHMH Gepe-
raMd HOJIMHL (CM. PHC. D, €) Cpemuion HAOIOAATEILHYI CKB.2 yHo6HO pacmoia-
raTh Ha KOHTAKTe BOOHOCHBIX TOJI
Pa3HO BOAONPOHUTAEMOCTH. ITO Tpe-
DoBaHIe WCXOOUT U3 TOTO HOJNOKCHUS,
9TO BhIIe K HIJKE JTOM CKBaYKUIIL
N0 TOTOKY BOM YYACTKU BOJOHOCHOII
TONIOU MOMKHO UpPHUHATH 3a OJHOPOJ-
HHe. PacueTHmil »IeMedT IOTOKa PR
3TOM GYHeT OrpaHMYUBATHCA CPeRHUMHU
IHEAAMU, OPOBeNEHHLIMH B Ipeje-
} JaX HMU3KO# (cKB. 1—2) u BucOKoOil
= (ckB. 2—3) Treppac.

[ —
Y Farlz Bds M. P. Hukwran (1964 r.) pac-
v E=35 =36 [ — CMATPHUBAJX TaKO# CIAydail HeogHOPOR-
HOCTU DODPOJ| B CBA3U C ONpepelieHUeM
Puc. 35. CxeMa pe3Koil CMeHEl BONONIDOHMEA- WOATODPA T'PYHTOBLIX BOJ OKOJO BOMO-
eMOCTH {0 HOTOKY BOX. xpaunnum. Ipu stoM mHGMIBTPAmYU-
d o Homsa; 2 — mecows 3 — raTeT - DOIOVIOR  OHOO INTANNe NDMHMMATOCH MpeHe-
(s -+ 2) MOMeHT BpeMeHH, 6 — TO e, B cpenHui (s - 1), 6pe}KI/IMO MaJIEIM.
7 — TO Ke, B HAYAJIbHBIN (s) P ! .
accMaTpUBas AHAJIOTHIHYIO CXeMY
HEOMHOPOAHOCTU C YYeTOM BeJWYHHE!
AHTEHCUBHOCTY IMTAHUA IPYHTOBBIX BOJ W CBEDPXY, AJIA TOPU3OHTANBIIOTO IJIACTa
IOPO/ U ONHOMEDHOTO ABMKeHUA BOJ MOAKHO HAOMCATH DAcYeTHYIO GOPMYIY B BUje

92 2

. U(AH;--3 AH) ly (AH3 -3 AH,) hg—hy

e S vy vl e PR A Y v by

h2 —hn?

by ——T— (1v.99

T Li(h+1k)’ (LV-99)

rae W, M, — BEIMYNHH BOJOOTHAYN WM HeJOCTaTKa HACHIIEHUS HOPOX COOTBET-

CTBeHIO Ha ywdacTKaXx CKB. 1—2 u 2—3; f,, k, — xoadpPunuenTst QuapTpamuu

mopoy Ha Tex e yuactkaX; AH,, AH,, AH, — BelINdUHH W3MEHEHUH yDPOBHA

FPYHTOBHIX Box B cxB. 1, 2, 3 3a pacderHnii mpomeskyTok Bpemenu Af; I, [, —

paccrosHusa Mexny cks. 1—2 u 2—3; hy, h,, hy — MOIGHOCTH I'PYHTOBOTO HOTOKA

Ha cpegnuii (s -+ 1) MOMEHT IpOMeKYTKA BpeMeHH Af, OTCYMTHIBAEMOE OT I'OPH3OH-
TaJbHOTO Bomoymopa (puc. 35).

[lpm HakIOHHOM BOXOYIOPe RIA pacieTa PacXOfa IOTOKA MOMKHO IPUMEHUTH
dopmuynn I'. H. Kamesckoro, a ecild BO3MOMKHO OrPaHUIUTHCA JIMHEHHHM ypaBHe-
maeM [cm. gopmyay (IV.73)], To BMecTo pasHoCTe#l KBagpaToOB MOmHOCTEH IOTOKa
IOACTABJAIOT YABOEHHOE MPON3BeJeHAe U3 CpemHeil MOMHOCTA ITOTOKa Ha PasHOCTh
oTMeTOK yposueit. Tak, HaTpUMep, TPOUBBOAAT WONCTAHOBKY h—hy =2h., (H ;— H,)
B hi—hi = 2h., (H,—H,).
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B dpopmyne (IV.99) yuntsiBaeTca pasindme B BeJIAIHHAX BOHOOTHAYT IOPOJ W,
KOTOPHIe HENOCPEJACTBEHHO CBA3aHHL ¢ KO3(PUNHmeHTOM PHIBTPAIAHA HOPOJ.

Jaa npumeneHHs proil PopMysl TpeOyOTCA maHHEE 0 KospdHuHeHTax HHIB-
Tpanud ¥ BOZOOOTHAYA HOPOJ B KaKMOR MOJTOBHHE HEOXHOPONHONR TOMMHA N JaHHHE
0 K0Je0aHWA ypPOBHA BONH IO BCEM TPEM CKBaKHHaM.

B cayuasx pesxoil cMeHH BOTONPOHHIASMOCTH HOPOT 0 NOTOKY BOxm, HO IPH
HaJIMIU¥ PANA BOPTHKAABHO PACIONIOMKEHHHX IIIACTOB IOPOX MEKAY ABYMSA CM6K-
HHME Habii0/aTeIbHEMHA CKBOKAHAMH YCpPeXHEHHHH KodQPUMUHeHT QHILTpanan
(HOpMalbHHI HaIIaOTOBAHHIO IIOPOJ) BHIMCIACTCA mo (opmyie

— (1v.100)

i=1

e h; — MOIGHOCTH MAHHOTO CJofA i; k;, — Ko3ddHOoueHT (GUIBTPalUHM HOPOJ TOTO
3RO CJIO0A; N — YHCIO CIOEB.

Tax, mampaMmep, masA YCJIOBHAHE pHC. 30 pacxoi IOTOKa BOJ, OIPeReIeHHEBIA
oo pgamgeiM ckB. 1 u 3, cocTaBurt

2
hg_hl

Qrs=—77—77-
by b
z(kl +ke

(IV.104)

Heodnopodnull cocmag spynmoesls 600 no cmenenu UX MUHEpAiUusayuu

Ha mopcxnx nofepesKbAX W B aDUAHHX YCIOBHAX KOHTHHEHTAJBHOTO 3acoJie-
HAA BCTPEYaTCsA MeCTpHe o MAHEPaJlH3anud rpyunroBsie Bonu. IlaorHOCT: B BA3-
KOCTDL BOJHI IPAXOAHUTCA YIHTHBATL M HPH Pacierax BeJHYdH DHATAHUA I'PYHTOBHX
BOJI, TaK Kak KoappunueHnt PUIBTPAIAN ABIASTCA QYHKIAeI IIOTHOCTH ¥ BABKOCTH
BOAH, 3aBUCAIIAX OT 6e MHUHePaJIn3amud.

PacemMoTpuMm ABMKeHHe BBOPXY IPECHHX W BHH3Y MHUHEPaJN30BAHHHX IPYHTO-
srx Bop (puc. 36). Bopomocumii mimacr mo BogonpoRHHaemocTH Gygem cuATaTh
OAHOPOTHEIM, BOJOYNOD — I0PA30HTAIBHEM.

IIo H. K. 'mpurcroMy, pacxogsl BOGH OTHEJbHEIX OJHOMOPHBIX NOTOKOB
BEIpasKA0TCA B BHIE:

IJA BepXHEI0 IIOTOKa

dH,+dH
@ = —ko 2 g1, P (1V.102)
IS HAMHETO WOTOKA
L) H.
[ Y3 P - H1+d 2 ,103
Q= ku"“v2 H, Iz s (1v.103)

rme q;, ¢, — eMHUYEbIe DacXopi (Ha 1 M IDIMPFHEL) COOTBETCTBOHHO BePXHETro
O HIJKHETO HOTOKOB; %, — KosddummenT mpouHnaeMoct® nopon; H,, H, — mom-
HOCTH 8TUX HOTOKOB B CEYEHHH ) Oy, Py — IJIOTHOCTH BOJEl BEDXHOT0 W HIUKHEro
HOTOKOB; ¥, ¥, — 00beMHEIe MACCH BOJH OTHX HOTOKOB; V,, V; — K03QHANAeHTH
BASKOCTH BOJE BePXHET0 W HIKHEI'0 HOTOKOB.
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Nererpnpys ypaseerns (I1V.102), (IV.103) 8 npepenax nas z ot 0 1o z n nia
H,, H2 coorsercreenno ot H,, no H,, mw ot Hy, o H,, (nnu or ceaeEns I o cege-
HAA 2), ¢ HOMOWmMBI0 TEOpPEeMH O CpefHeM 3HadeHHH HOJIydaeM

01 =50t (Hyy+ Hy) (Hyy — Hyp o+ Hyy— Ha), (IV.104)
q2: ;C\(::_z (H21+H22) [pﬂgl_ (Hll_H12)+H21——H22:]. (I\/’,105)

Q6osHaueHus BedwunH cM. Ha puc. 36 m 37.
H. K. I'mpnackuit (1951) naer Tounoe pemenne muddepeHNTaNibHEX ypaBHE-
Eri (IV.102), (IV.103) ans pasiumaEBX cilIydaeB [BUKEHHASA BOJ.

7 m Z n J
I v
T
X N
‘ L -
T
N
N ~
* N J:!
! X
AN
Cl*j _J "
L
Pnc. 36. PacueTnmas cxema IBH:Ke- Puc. 37. PacuetrHag cXema IBMIKEHHUA
HESA TPYHTOBHX BOA DAasHOH IIIOT- FPYHTOBHX BOJ Pa3HOH IJIOTHOCTH B pas-
HOCTH B OJHY CTODPOHY HEI® CTOPOHHL

Hpurepnem pBmxeEHss BOAM pa3HON HJOTHOCTH B OXHOM HAIpaBIeHWH, NC
H. K. I'mpurcromy, OymeT ycioBme

% AH,+AH,<0;

8CJI JKUKOCTH ABMKYTCS B IPOTHBOIIOJIOKHEX HapaBieHUsAX (puc. 37), TO HOIGKHO
OHTH

—S—;—AH1+AH2>O n AH, +AH,<0.

Ilpm pBmikeHAM TONBKO BePXHeH KUAKOCTA (HIDKHAA HAXOOATCA B IOKO6)
cobiroaeTest ycnoxme%l— AH, + AH, =0 wunu % H, + H: =const. Haxonen,
2 2

2

ecin BePXHAA JKUIKOCTh HaXO#HWTCA B mokoe, To H, + H, = const. B arux Hepa-
peHcTBaXx AH,, AH, — npupamenus BexmuwmH H,, H, Ha m060M KOHEYHOM pac-
CTOSHAU Z; IPE DTOM 3a IOJIOKATENbHOe HAOpaBlIeHNe T NPAHUMAeTCA HallpaBJeHHe
ymeHbmenns sexwmunmes (H, -+ H,).

BriamenaB Ajis KasKOOro HpOMe)KYTKa BpeMeHEW Af eIHHUYHBIE DPACXOMBI OIHO-
MEDHEIX HOTOKOB ¢,, ¢y, HaXOmAT ux cymMmmy (@, = ¢, -+ ¢, B CpeiHeM CeYeHUHU m
(em. pmc. 37). Tax sxe moeTymalOT OpH pacyeTe CyMMapHOTO PacXofia B CEeYeHUH I,
rme sTOT pacxoj paeeH Q,. Ilpm sToM pacueTe HCHONB3YIOT JaHHBE 00 YPOBHAX
BOZIBl BePXHEr0 HOTOKa W JaHHEE O TIy0WHAaX KOHTaKTa 000HMX HOTOKOB, OTBEYa-
Omue CpefHeMY MOMEHTY OpOMeKYTKa BpeMenu Atf. ViameHeHme samaca I'pyHTOBO#
BOIHI 3a BpeMsA Af ompefesAnT HO JaHHHM 00 M3MeHeHHW TIYGHAHBL 10 BOIH B Cpeji-
Beft ckB. 2. Ilocne sTOrO mONMyuUeHHEIe maHHEIe moxcTaBisawT B (IV.75) m Haxomar
HHTeHCHBHOCTH IATAHUA TPYHTOBHIX BOJ CBEPXY.
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Hak Bugno u3 ypassenuii (1V.104), (IV.105), nusa ux npumenenus neo6xonnmo
3HATh KOYQPUUUEHT UIBTPAIAA DOPOX KajKIOT0 IMOTOKA, BHIEJEHHOTO IO CTeHeHN
MUHePaJIN3aly, NIOTHOCTH BOJBI IO BEPTHUKAJN, KOHTAKTH OTHEIBHEIX HOTOKOB
00 BEeDPTUKAIN B Ka:KAOH HabmiomaTenbHO# ckBamkupe. [lpm osToM koaddmmument
dmaprpanum % cBAsaH ¢ koadPmImeHTOM DPOHAIIAEMOCTH HWODPOX k,, HNIOTHOCTBHIO
¥ BABKOCTHIO BOJH COOTHOIICHWEM

k= koL =k, _p-:ﬂ (I1V.106)

Tae g — YCKopcHue CHJIH TIXKECTU; v — BA3SKOCTH BOJIBI.
[J1a omeHKH OTHOCATEIHHOH NOTDPENIHOCTH OUmpefelieHUs INATAHHA I'PYHTOBHIX
BOX 0e3 ygera INIOTHOCTH BOJB MOKHO IOJIb30BaThCA Bripa)kenueM (JleGenes, 1957)

n_ AQ
Bm — - A% . (1V.107)

AQ” 1 AH
Az T+v PMTar

a IS TOWHOTO HaXOjKJIeHHsA BEeJAYNHB MHTEHCHBHOCTH OUTAHHA — (OPMYIIOi

Wy
w=-—tr, (1V.108)
AQ'—A
roe 1 = —EA—O——Q— — OTHOCHTeJIpHasA NOrpeumHoCcTh onpenelieHnsA PAacXog0B MOTOKA
wy—uw

6e3 ydera MIOTHOCTH BONEI, & == ; W, w, — TogHOe W, mpmbiumKenHoe (0es

w
ydeTa INIOTHOCTH BOJAH) BHIDAMKEHHASI NHTEHCHBHOCTA NMTAaHWA cBepxy;, AQ =
= Q;—(; — TPHTOK 3a BEIETOM OTTOKA TPYHTOBHIX BoJ (6e3 yuera IJIOTHOCTH
Boxel); AQ = Q,—(Q, — TO e, HO C YIOTOM IIOTHOCTH BOMHL, L — BONOOTHAYA
Ay HegoCTaTOK HACHINEHWS TOPON JJA BePXHEr0 rPYHTOBOrO HOTOKA.

[Ipmaem pasHOCTH CyMMapHEIX pacXofoB HoToka AQ' uepes Ced4eHUT m H n
6es3 yJeTa IIOTHOCTH BOJH BHIAHACIAETCS 1O HOPMYJIe

AQ' = Q,—Qy= 2’:‘m (k2 — 2h3 +h3); (IV.109)

ameck h,, h2, hy — MOIHOCTH 00Iero moToxka B ceuenmax I, 2, 3.
Yro6p MOTpPeNIHOCTE PacyeTa NUTAHUS FPYHTOBBIX Boj w He mpeBhumaia 10%,
YTO MBISETCS AOMYCTAMBIM, NOJIKHO COONIONATHCA YCIOBHE
AQ’
Az

1 AQ' 14 AH
=< - — — —_—
<| g 5L -0 0, A (IV.140)

3 5TOr0 YCIOBHSA CieAyeT, YTO HOI'PEIIHOCTh PACIETA BEJMIMHEL W 3aBACAT OT
BeJIMYMHE N3MEHeHNS YPOBHS IPYHTOBHX Bojg AH B cpepseil cKBaKmHe 3a BpeMs
At, 0T BeIWIMHEL BOTOOTHATN IOPOJ, |L M OT PA3HOCTH MEMIY HPATOKOM M OTTOKOM
Box AQ’, a TakKe OT NOrpelHOCTH BHIYNCIEHUA IOCIeAHEH BelIMUMHBI.

Jina ONMHHBIX CTBODOB HaGNIONATeNTBHBIX CKBAMKNH BequnHaAA—(i 00bITHO
meGonemas — menee 0,01 mm/cyr. Ilpm sTmx ycmosmax m u = 0,10 m peskoit
cMeHe MUHepaJmnsanmy Boasl mo Beprmraiu (or 1 po 200 r/n) ma JIMHHEEX CTBOpaX
(Az = 5000 M) morpemrHOCTE pacueTa NHTAaHOA rpyHTOBRIX Boj MeHee 10%.
Uem Gompime BeImdnHa N3MeHEHHOS YPOBHA IPYHTOBHIX Boj AH, TeM MeHpme IO-
TPeNIHOCTE OT IpeHeGpeKkeHUs PasimdmeM IJIOTHOCTYW BOXH 1O BePTHKAJM.
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Ha me6oapmnx ydacTKaX, TpPaHAYamMX C IEpeNoTaMM, COJOHIaKAMH, KOTIa

PACCTOAHMSA MEKNY CKBAKMHAME COKPAINAIOTCA 3HAUMTCABHO (MeHee 1 Km), Benm-
A 4

YU HBL O

Az

ooJIy49arT GonpImne paamepyl, U TOrAa y4eT PAsaUudUA IIJIOTHOCTU BOJLI

B paspese CTaHOBHTCSI HeoOxomuMeiM. OOBITHO CIMTAIOT, 9TO YI€T INIOTHOCTH BOXNBIL
CTAHOBATCA BasKHBIM DM KOHTAKTe NPECHOH BOIEL C BONOH, MMeIOmed MUHepalln3a-
nmio Gonee 30—40 r/mx.

Hopsmor pacgeTa AHTEHCHBHOCTH TNTAHNA TPYHTOBEIX BOJ COXPaHACTCH TeM jKe,
KaKoil ORI pacCMOTpPEH MPEMEHNTEIBHO K MCIOJIB30BAHNI0 aHAINTAYECKOTO METOJA.

31ech yKaKeM TOJIBKO, 4TO TOAOBOM X0 YPOBHEH paculeHseTcs ma PAA Hpo-
MEKYTKOB BpeMeHK Af, B Te4eHHe KOTOPHX NPOMCXOAHT WMOMBEM HAM CIaJ YPOBHA
C OfMHAaKOBOM HHTEHCHBHOCTHIO. OOB4HO BEJEJEHHHM HPOMEKYTKaM BpPEMEHN
oTBegaeT Oojiee MJIM MeHee ycToiiamBas morogHas o0CTaHOBKa (HalpmMep, MOMIJIN-
Basl 0CeHb, MODOBHAA BWMA, CHeTOoTagHNEe, CyXaf MM JOXKAIMBas IOroga W T. IL.).

B merome Komeunmx pasHocTe#l BEIGOD HadalbHEIX MOMEHTOB BpeMeHH Gollee
cBOGONHEI, YeM B aHAJUTUUECKOM METOIE.

HNanegeimnail mopsAgOR BHUUCICHWA APYTHX 3JeMEeHTOB OallaHca W3MaraeTcs
HIDKeE.

Onpeperenne HOR3€MHOTO NPUTOKA W OTTOKA IPYHTOBLIX BOJ

IIpm pacuere BenMUMHH WHTEHCHBHOCTH NHTAHAA TPYHTOBHIX BOJN W CBEDPXY
METOJIOM KOHEUHHIX pasHocTedl [cM. ¢opmymsr (IV.71), (IV.74), (IV.77), (IV.78),
(IV.79) m ap.] pazHOCTH MEKAY IPHTOKOM W OTTOKOM IPYHTOBEIX BOH——I—;——E- A
AaHHOTO 3JeMeHTa IOTOKa L0 CYLIeCTBY YKe ONpeHelAeTCA B MPOIeCCce BEIIMCICHIS
00 3HAYEHUAM BOJSONPOHANAEMOCTH IOPOJ U OTMETOK YPOBHA BOAH B Habi0iaTes-
HBIX CKBa’KMHAX.

Bmecre ¢ atum 3aMeTnM, 9TO 09eHB yHoGHO TY ’Ke BeJMIMHY Pa3HOCTH NPATOKA

¥ OTTOKAa BOJ —Q—%&Haxonnu n3 (IV.58) mam (IV.75), Kak 310 oTMeueHo paHee.

IleficTBUTENBHO, BeJIWYMHa N3MEHeHMS 3allaca TPYHTOBHIX Boj IS 3JIeMEHTa
441
HOTOKa TPOTAEHHOCTBI0 Az = —1¥ B paccMaTpHBaeMOM MeTofe oGsgHO pac-

CUUTHIBACTCA 10 NAHHHM 00 M3MEHeHWHM YPOBHA B CPEHEH MO IMOTOKY CKBasKUHE N
(2). Omnako mpu GONBIINX PACCTOSHUAX MEIKAY CKBayKUHAMHU BeChbMa IeIec006-
pasHO YTOUHATH CPefHee UBMEHeHMe ypOBHsS B diaeMeHTe AH ¢ yIeTOoM JaHHHIX pe-
JKIMHBIX Ha0JoleHAH# B COCeHMX CKBaskMHaX. [[NIA oTHX mesedl MokHO, HampmMep,
ucnoaszoBarb (IV.81) m yrasanHbe HEKe peKoMeHIammm.

Kax @ Beqmuaumpy nuTaHAA TPYHTOBHIX BOJ CBepXY w Atf, pa3HOCTS —Ql—_—;& At

BE[YUCJIAOT IJAA KajKIOTO0 DPACIETHOTO IPOMEKYTKA BPeMeHN Af, 4HCIO KOTODHIX
B roxy Mo;ker OwbITh okomxo 10—12.

O6raH0 B pacCMaTPHBACMOM BJIeCh METONe IS BJIeMEHTOB NMOTOKA OTpPaHMYH-
BAlOTCA yKa3aHHOHW PasHOCTBI0 MeK[Iy HPHUTOKOM M OTTOKOM BOJ B FOPH30HTAIbHOM
HallpaBJICeHOU U HE CTPeMATCA K pasielbHOMY pacieTry ee COCTaBIAOIINX.

TonomurensHOe 3HaYeHNE BEJMYMHEI —0—1—;—;—93 At yKa3HBaeT Ha NPEBHIICHNE
OpATOKa Haj OTTOKOM BOJ W Ha AaKKYMYIANHAI0 B dleMeHTe IOTOKA IPHUTeKaIomei

Bomsl mpu 2w, At > Du A¢ lem. (I1.16)] minm, HakoHel, Ha PacXOgOBAHMe |aCTH

TOA36MHOT0 CTOKA B 30HY adpaliiil M Ha MCIapende, ecin 2w, At << Ju Ag. Tarasn
HHTePOpEeTalMA PasHOCTH PAaCXO0B IPATeKanmeil U oTTeKalome! BOXH HoCTaTOUHA
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IJIA DOCHenyolero usydenna ocobennocreit popmMmpoBanns Gananca W CTOKa I'PyH-
TOBBHIX BOJ, B KayKIOM DII6MEHTE NOTOKA IPOTSIKEHHOCTHIO Azx.

Ecnn mMeercs HeoOXOIMMOCTH B Pa3ielibHOR ONEHKE BENWYHH TPATEKAOIeR
Q,/F morreraromei Q,/F BOJH B [aHHOM 3IIeMeHTE, TO U3 YKAa3aHHHIX PACIETHHIX ypaB-
HEHWHA BHIIENAT claraeMbie IX mpaseix dacreil. Hampmmep, us gopmyns (IV.71)
cliexyeT, 4TO OPHTOK TPYHTOBHIX BOJ B BJIIGMENT OMHOMEDPHOIO IIOTOKA IPH YCPCI-
TMeHHOM 3HAUCHHH BOINONUPOBOXMMOCTH IJIACTa, BBHIPAJKCIHHE BHICOTOR CJIOS BOJEHI,
paBeH 155
Q1 ua
7o (Az)? (Hn~1, s+1 Hn, s+1)s (IV.111)
rae 00031AYGHHA IIPEsKHNE.

OTTOK TPYUTOBBIX BOJ M3 TOr0 Ke
DIIEMEHTa TaK;Ke B BHJE CIOS BOIH paBeH
Q2 ua

7 = Taay Hnsi—Hosg, ). (IV.112)

Ecau asnemedT TrpyHTOBOTO IOTOKA
rPaHAYUT C BOMOPA3NMENbHON AWHUECH WA
¢ TpaHHAIeil HeUPOHHUIaeMBIX HOPOX, TO
BMeCTO PasHOCTH HaliteM HeXoCpenCTBeHHO
BEeJIMINHY IION3eMHOTO OTTOKa Q,/F.

UcnonesoBanme pasHocTeill Memmy = & [/ b b

OpUTOKOM M OTTOKOM TDYHTOBHIX BOX  pyc 38, (xema JBMMEHHSI IPYHTOBMX BOX
B IPaKTUICCKUX NENAX BUNHO M3 CICHY- B MemaypeiHOM MAacchBe (3amITPHXOBAHDE
0Iero upmMepa. famancoBEe paitomHEI).

Ha puc. 38 17[306pameHa cxeMa IBH- 1 — HU30BasI (gamuna}omaﬂ) rpaHuna paiiona; 2 —

THAPOU3OTHUIICH, & — HallpaBJelue JIAHUI TOKOB;
JKeHHA TPYHTOBEIX BOI IETANIBIIO H3Y- 4 — GokoBast u BCPXHAsL IpanuIBl 0amarcoBoro
gennoro Hamu Ilexopcko-Kynasmuckoro patora
Mesxnypeubss. I'pDYHTOBEE BOmE 31ecCh,
monydyad MNQUIBTPAUMOHHOe INUTaHUE 3a CIET aTMOCHEPHEIX OCANKOB, [PCHH-
pyiorcs peraMu I m I] m, KpoMe TOTo, IBEKYTCA B HaIpaBIeHAH Ma IOT.

Ecan nposecTr ceBepnyio rpasHIy MeKIypPETHOTO BOmocGopa wcpes BOXOPAs-
HeNBHYI0 TOUKY B, KOTOpas COBHANaeT ¢ BONOPA3MeNOM IHEBHOH MOBCPXIOCTH,
HOPMaJIbHO TATPON30TAIICAM, a BOCTOYHYIO U 3alla{HyI0 IPAHUILI — BIOJb IPCHUDY-
IOMUX PeK, TO JIETKO 3aMeTHTh, 4TO Jepe3 I0KHYI0 I'PDaHNIY BOHXOCGOPOB, MpPOXOMs-
mWy10 MapaitiaenasHo raaponsornnce 140, pacxon moroxa GymeT papen

Q4= 86,4F M, »?/cyT, (IV.113)

rge F — mnomans moxseMHOro BomocGopa, KM%, M — MOmyNbs MOI3eMIOr0 CTOKa,
a/c ¢ 1 kM3,

Brigenmm ma mesxnypeuse paitomst I, I1, IT1, rosusie TpaHmmEl KOTOPLIX Talike
nmapajlyiellbHEl THAPOW30rAIcaM. 3areM, o003Hagas pacxoj BOIH, HPOXOxAImei
depes ATH IPAHUIE], COOTBETCTBEHHO depesd @, Q,, Q,, MOKEM HaIMCaTl» PasioCTH
BTHX DacXO0B JISi COOTBETCTBYIOMMX DPaifioHOB B BHje: s mepsoro Q,—Q,; mis
BTOPOTO Q2—Q,; munA Tpersero Q,—Q,.

Kasxnas m3 aTHX pasHocTeil CO 3HaKOM MHUHYC IIDeJICTAaBIAgeT oGOl KOINICCTBO
BOJIBL, KOTOPOE PACXOyeTCsA Ha MOA3eMHbIA CTOK M3 TOro Wil MHOro paitona. B oGmem
BHjle BeNMUUHY @Q;—Q;_, MOKHNO Ha3BaThb MECTHHIM (B JAaHHOM CIydac DallOHHEIM)
LOIONHEHAEM [IO[3eMHOTO CTOKA, KOTOpoe OPMUpYeTes B IpexenaX BEICICHHOTO
paifoHa.
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ockonbky B mepBoM palioHe, rpaHMYAMEM C BOLOPABIENBHON NTHHAEHK, TPATOK
IPYHTOBHIX BOJ H3 cocepueil obixacTum orcyrcrsyeT, T. e. Q, = 0, To anreGpamue-
CKasg CyMMa Pa3HOCTe#l Me)KIy IPUTOKOM W OTTOKOM BOJ OTAEJBHEIX PallOHOB GyicT
PaBHa

2) Qi1 — Qi) = —04 (1vV.114)

2

AN
04 = ; (Qz - Qi—l)'

Ecnz BMecTO Tpex pafioHOB BHIEIUTh #n—1 aHANOrMIHEIX pailoHOB, TO B Goiee
ofmeM BAmE PacXoj IIOTOKA, IPOXOJAMEro gepes HMJKHMe KpailHume CeweHmst, co-
CTaBHAT

Qn=— Z (Qi-1— Q) (IV.115)

OTHocs pacxoj TOTOKa, (OpMADyHOmErocs Ha Bceil miuomamu BOmocGopa,
K eJIHNIe BTOM TIOmMAj{, IIONYYUM MOAYIh IOJ[36MHOTO0 CTOKa

2 (Qie1— Qi)

On 2
M =7 = ——ggar » Zfc ¢ 1 rm2. (Iv.116)

ITOT MOAYIH UCIONB3YeTCH HEMOCPeCTBEHHO JUIA ONpefeseHns IUHaMIIeCKAX
PeCypCOB MON3EMHEIX BOJ AAHHOTO BOJOHOCHOLO TOPH30HTA. 3Jiech F — mIomais
TOy3eMHOTO BOoxocGopa (kM%) OIrpejielIseTCs IO KapTe TIPON3OTAIIC MEeKIY BEIIEe H-
HHIM CE€49eHAeM IIOTOKa U BONODa3febHON IHWHMEH 3epKala BOJHL.

Tak Kak I8 KasKAOr0 pailoHa pasHOCTh MEKIY OTTOKOM M IIPUTOKOM TPYHTO-
BEIX BOJi MOKHO BEHIDa3WTh B BHE IIPOU3BEJICHMA OTHOCHTENBHON BeJIWUNWHBI 3TON

().__ 7 _ o
PasHOCTH —‘w—o‘—‘ Ha IVIOm@Jb COOTBETCTBYOIEr0 paifioHa ®;.,, TO; 0603HaguB
-1
IepBYI0 M3 3THX BeJWuuH wepes A;_,, BMecro (IV.113) mammmenm

Qn =2 hi1Opeg- (IV.117)
2

B panpueitmem Benuuuuy A; _; 6yAeM Ha3HBaTh CIOEM MECTHOTO (B 3TOM CIIydae
Pal0OHHOro0) IOIOJHEHHMS ION3EMHOTO CTOKa, (OPMAPYIOMETroCcs B JaHHOM pailloHe.
CyMMapHHT pacXon rPpyHTOBHX BOX (J, yno6HO BHpPa3uTh BEICOTOH CJI0A BONEL,

n
OTHECEHHOTO K [aHHOH miomapy, T. e. B Bume Q,/F, rtae F = Z ®; _, — 06mas
)

niomanb BomocOopa.
Ha ocuoBanuu aroro m (IV.117) 6ynmem mmeTs

n
2 hica0ig
G = 2 : (1V.148)

n
Z W1
2
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YcpegHeHHBIH Cio#l MECTHOTO MIN PafloOHHOTO IONOJHeHWs ION3eMHOTO CTOKA,
B CBOIO OUepenb, MO;KeT ONPe/eNAThCHA KaK CpejHeB3BemIeHHAas IO IIOMMafy BeJH-
YWHA TaK:Ke MECTHOTO, HO YiKe 3IeMcHTAaPHOIo WOIONHeHAs CTOKA. Takoe MecTHOe —
BJIEMEHTAPHOE IONMoJIHeHNE MOM3eMHOTO (TOKA DPACCUMTHIBASTCA IS KaMKIOTO 3le-
MeHTa rPYHTOBOr0 moToka Ha ocHoBaHmm (IV.75).

W3z pacemorpenma (IV.118) MokHO cuemaTs BEIBOX, 4TO CpegHAN CIO# XON-
3eMHOIr0 CTOKa M3 IPeflelloB NaHHOTO BOnoc6opa paBeH CpeqHeB3BeMIEHHOMY CIIOI0
MECTHOT'0 IIOLONHEHASA 3TOTO CToKa. Takoe IoIoNHeHWe NMPOMCXONAT M3 BOHLI a9pa-
Ouy Opu HHEOUABTPalAA aTMOCHEeDHEIX OCAIKOB, a TaKye BO3BMOKHO IyTeM Iepe-
TeKaHNS HANODHBIX BOX B I'PYHTOBBIY IOTOK W, HAKOHEI[, MOJKET OBITh B Pe3yJNbTaTe
cpaboTKY (MpeHNpPOBaHNA) PaHee HAKOUJEHHEIX 3allacOB BOIE B BOJOHOCHOM LJIaCTe.

Pacuer m3amenenna 3amacoB IPYHTOBBIX BOT

JToT pacyer mMeeT gBa acleKTa: 1) moiyueHWe BeJIMYNHE aKKyYMYIANHHA TDYyH-
TOBO# BOJH MIW BeNWINHBI ee YOBIIM Ba IPOMEIKYTOK BpemMeHH At B pacueTHOM
BJIeMeHTe IOTOKA TPOTAKEHHOCTBIO Ax=(l,+1,) 2 u 2) oneBka YycpegHEHHOH IO
OJomany BopocGopa BeNWIMHE TeX jKe MBMEHEHMI 3allacoB BOXH, KOTODHI® YUUTLI-
BAIOTCA IPA DPACCMOTpPEHAM OOIIETo
BONHOTO OamaHca OONBHIMX TeppH- . / M 4 v J
TOpHﬁ. W z S e Sl ¢ &

Hng obneMeHTOB TDYHTOBOTO iig— RSN S
OOTOKA B MeTofle KOHETHRIX Ppa3- -« - .yt gl o
HOCTelf UDHHAMAETCA B pacueT W3- . - Ne Byl

|

MeHeHHme 3a BpeMf Af ypOBHA IpyH-
ToBbIX BOA AH 1o cpemmeir ckBa- It Tl D
wmuue n (2) (cm. pume. 24). Bopmo- /( 000 A
oTjladya IOPOX W [ OMHODPOMHEIX e, |
YCJIOBHH IPUHHMaeTCA olmed s ‘ ; ‘Z‘“—T

BCeTO CTBODA CKBAKWH. ——r ’ ' 4 '

OpgHako Ha IpakTHEKe dYacTo A [ 2 B+ =s ] I3
BCTPEYAKTCS CIyIalm OGONBHINX pac-
cromui xeary pacserinim csa- P 99 Paotoromome mGmonnms cone
JMUHAMI W HNMeeTCd HEOMHOPOZHOe IPYHTOBHX BoJL.

CTpOeHne INOYBOTPYHTOB B NPENEJaX 7 — mousa; 2 — BONOHOCHAS WOPOMA; & — BONOYIOPHOE

KoJIebaHn s VPOBHA TPYHTOBHIX ?ome;4-—naq‘anbnmﬁ YDOBeHb TPYHTOBHIX BOX (f == 0)3
" - — YPOBeHb I'DYHTOBHIX BOX B MOMEHT BpeMeHW { = 0;

BO4 H IOAUEPTOHM KanWJJIApHOU 6 — HalJIORaTeNbHBIC CKBAMKAIIK

KalMBHL.

B rarkmx caysasx (pmc. 39) B mpemenax pacueTHOTO 3NeMEHTa IIOTOKa Ielie-
coo6pasHo 060pyMOBaTh HECKONBKO MOMONHMTENIbHHX HaGI0aTeNbHEX CKBAIKHH,
970 IOBBOJIAT YTOYHATH BENMYMHY CPEJIHEr0 M3MeHeHms yposHs. Haupmmep, mpm
IBYX NOUOJHWTEJNbHEIX CKBA;KHHAX B CpPefHUX ceaeHmsAX M m N cpejHeB3BemeHHO®
u3MeHeHHe YDOBHA T'DYHTOBBIX BOX OYymeT paBHO

0,5
MH oy =72 (A g+ M) Ly (A 4 A ) 1y, (IV.119)
rne AHp, AHy— m3veHeHWe YDPOBHS IDYHTOBHIX BOJ[ 3a BDPEMS COOTBETCTBEHHO
B cewennsax M m N; AH, — m3MeHeHNWe YDOBHJ TDYHTOBHIX BOX B CeueHWHm 2 3a
TO e BpeMs Af; I,, l, — paccrosHAA MeRny CKB. 1—2 @ 2—3.

Ecnn Bponb cTBOpa CKBasKMH MBMEHSETCA BOJOOTHAYa MOPOX MM HEJOCTATOK

NX HAaCHIMEHHA i, TO 3TOT IMapaMeTp YUYNTHBACTCA B KajK{oM CeYeHHMA IMOTOKA.
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Hna to#l e cXeMbl M B3HAYEHUAX YKA3QHHOIO NapaMeTpa COOTBETCTBEHHO
B KadOM CKBasKUIe [y, Wy, Wy (MM mis ceuenuit M, 2 u N) uzMeHeHHe 3amacoB
TPYHTOBHIX BOJ B 2JIEMEHTE MOTOKA COCTABUT

"
(4 AH)ep = 7 [t AHag -+ )y + (s AHs 4 1y AH ) Ll, - (IV.120)
rre 0003HAUEHMA IpesKHIe.

ITpu omenxe ycpemHeunoi#l mo miomanu BomocGopa BeIHYMHEL UBMEHEHHA 3a-
Taca TPYHTOBHX BOJ MCHOJB3YIOT faHHHe HaOIOMeHANR 3a PesKUMOM TPDYHTOBLIX BOJ
o Bcell HaOIIOZaTeNbHOUN CETH.

Tax, mampumep, pacmojaras KapTo#l rayGuH 70 TPYHTOBON BOmEl HAHHOTO
BojocOopa B Hadasle HaOJioHeHME U COCTABIAA aNAJOTHIHYI0 KApTy Ha KOHEI
HabIiogenuil, Ha KOTOPHIX MHTePBAJH IIyOUH coxpaHsaoTea 6e3 uaMeHeHuit, u ompe-
Iendd OmpUpameHus miaomayeil Aw;_,, Awy_g, ..., I T. I. ¢ Pa3JIHIHBIMH TPaga-
guavu ray6bur z (0, 1, 2, 3, ..., M), Hoaygum

_ (517 22) Aw1a (29 25) Ay g+ . ..
Al = 50 ; (1v.121)
— Cpe;HeB3 BeNIEHHOE WH3MEHEHHe YPOBHA TCPYHTOBOM BOJH B paiioHe
Zy, Zsy ..., ¥ T.JI. — Ipafanuu rayOuHE 10 BOABI, BHIEJNEHHHE Ia Kapre; Q =

n
= 2 A®i_(i1y — cymma OpupameHni
=9

nromagedl ¢ pPa3NugHRIMU  TpPajalluAMU
rayOUH [0 BOME; RN —— YHCIO BRITEICH-
HHIX Tpafandii riayOuHL.

[lonosxurenpuslil 3HaK nepey crobKok
OTBeYaeT YBEJIHUICHWI ILIOmMAgd C COOT-
BeTCTBYIOWEHN rpaganmeil TIyOMHbL, 0TPH-
MATeNbNB — YMEHBIIEHWID BTHUX IJIO-
uagei.

Ilpy Halwgu@m KapT TUEIPOM3OTUIC
Puc. 40. Cxema JJs BEHYMCIEHHs cpeguero CpernIice HM3MCUEHUE YPOBHA I‘pyHTOBOﬁ
M3MeHeHHH 3alaca TPYRTOBHIX Box B 0alam-  Bogsl BHONB CTBOPa, HOPMAJBIOTO THIPO-

COBOM paloHe. uzoruncam, no M. M. Kpunosy, pasiio
1—rpanuna 0ajJJAHCOBOTO  paifoHa; 2 — IPAHMIIH
THIIOBHIX YYACTKOB; 3 — I'MAPOU3OTHANCH] B HAYAJb- n
HBIli MOMEHT, 4 — TO ’Ke, B KOHEUHHIA MOMeHT Za[]i
nepuona HaOmomeHui

1
— 7
Ahgy, = — (IV.122)
T7e a; — PaCCTOAHMEe MEKIY OJHONMOHHHMU TUIPOM3OTUOCAMH, COOTBETCTBYIOMIIMU
HagaJly ¥ KOHIY HepHona HabiuopeHU#; /; — cpepHUil YKIOH TPYHTOBOTO HOTOKA

MCKIY OHOUMEHHBIMY THAPOH30TUICAMH, OTBEYAIOMINMH HAYaIbHOMY W KOHCUIIOMY
MOMEHTAM BPEMeHH (3TOT YKJIOH paBeH HOJYCYyMMe VKIOHOB B Tadaje W KOHIE
mepuoma HaGlOmeHUN); 17 — 9YUCT0 HPUHATHIX B PACYeT HHTEPBAJIOB PaCUETIIOTO-

cTBOPA.
3uas aHaJOTUIHbIE CPeHNe N3MEHEHNA YPOBHA IPYHTOBOI BOIH 0 0CTAJBHEIM
crBopam Ahlp, Ahcy, ..., BT. ., BEIYUCIAOT CPEIHEB3BEINCHHOE UBMEHETINe YPOBHSI

mo miIomanm paitora (pme. 40). {as sroro He o0A3aTelbHO HPHUIEPKABATLCA Ha-
UpaBIeHAl CYymEeCTBYIOMMX CTBOPOB CKBaKUH. PacgeTHre CTBODE MOKHO BHIGHDPATH
B JIOGOM MecTe, c000Pasysach ¢ 0COGEHHOCTAMN 3epKala IPYHTOBOTO moToKa. Hask-
IBlA TaKO# CTBOP MOJLKEH GHTH HOPMAJIBHBIM K THIPOM30TUICAM ¥ XapPaKTepU3OBAThH
foslee WM MeHEe ONHOTHOHYI0 POPMY 3epKajia BOMIBL.
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Orrocs cpepmioro Benmanny Ak, , T0 KamKAOMY CTBOPY K TATOTeowIed eMy
mwiomanl ®; (c ommHAKOBON (OPMON 3epKalia BOMH), MOMKHO BEUHCIATH OKOHYA-
TeJIbHOE 3HaueHne CPeiHeB3BENCHHOTO Ha BOXOCGODe M3MEHEHN ST YPOBHS IPYHTOBEIX
BOJ 3a JAaHHGLI HHTEpBa] BpeMeHW o (opmyJIe

n
Z o; Ahcp, ;

AH gy e, (IV.123)

roe Q@ — ofmas miomank padoHa; ; — OIOmMANb YIacTKa i, JJIA KOTOPOTO IIO
(IV.122) ppuncieHo mM3MeHeHMe YDOBHA TPYHTOBO# Bogst Ahg,;; n — 9HCIO
Y9aCTHOB.

[Ipu Hanuoum JaHHEIX O BeIMYWHE BOJOOTHAYN HOPOJ WM © HE[OCTATHE WX
HACBHUMEHUA | Ha KaskKJOM Y9acTKe 3Ta BeIMUYUHA WOACTABIAETCS 110X 3HAK CYMMH
B (IV.123), B pesynpraTe HOIY4al0T CPEJHEB3BEMICHHYIO BEeJINIAHY WN3MEHCHHS
samaca TPYHTOBHX BOX (WAH)c, -

lopaspgo cioskuee pemraerca Bompoc 0 pacdeTe M3MEHEHMs 3alaca TPYHTOBBIX
BOX Ha JaHHOM BogocGope (Gaccefine pexm) mpHM HexOCTATOYHON UHGOPMAIAK O TIY-
fmiax 70 BOMH IO TUION(AMH W BO BPEMEHM.

B arom cirygae MosKHO PeKOMEH{OBATH MOCTPOEHNE TpadKOB CBA3H M3MCHEHUS
ypoBHA rpyHTOBHX Boj AH 3a manuuii mepuon BpeMeHH Al ¢ MOIIHOCTBIO 30HLI
aspanmn mam rayOmmoil mo Boxnl z. llpm aToM Taxkme rpadWKM FOJIKHB O0TBEdYATH
OIpeaeIeHHEIM DPA3HOCTAM JATOJOTHIECKOTO COCTaBa IOYBOTPYHTOB, DaCTHTENb-
HOCTH T yCJOBHAM YBJaKHEHH Ha moBepxHocTH. Hampumeyp, s paitonos naGrrog-
HOTO YBJII;KHeHHA W TOPYAHHX 3ale:xed kpmBwie ceasu AH ® z pacmosaraiorcs
Gamxe k ocu aGcemmec (z), 4eM A PafiOHOB C HOPMaJILHBIM YBJAKHeHHeM ¥ MHAHe-
PATBFHEIMI MOYBOTPYHTaMH.

YKasannse Tpa@EKM CBA3H HMEIOT PETHOHAIbHOE BHAYCHHWE M MOTYT COCTaB-
JASATBCA B CMEKHBIX, aHAJOTHIHEIX B IPHPOJHOM OTHOIIEHHH paiioHaX, Tie CeTh
HaOJI0faTeILHBIX CKBaKNH 0XBAaTHBaeT OTHOCHTEJIHHO IIHPOKUHA AMAa30H A3MEHE-
Hua Benmaun AH u z.

CocraBnesne Gananca rPYHTOBBIX BOJ IS I€MEHTOB MOTOKA

Ha ocHoBe BHYHMCICHHBIX BeJIMYAH NUTAHMs TPYHTOBHIX BOJ W PasHOCTEH TpH-
TOKa U OTTOKA WX JJIs 3JIeMEHTOB HOTOKA COCTAaBIAITCA OallafiCHl 3THX BOJ| IJIT Kask-
IOTO PacueTNOTO 3JIeMeHTa M JJsA Bcero Bopocbopa (Oacceiina pexm mim ero gacTm).

Paccmorpmm pemtenme sTHX Bajad HJA dIEMeHTa HOTOkKa Ha mpmmepe Ilop-
MOCKOBHOTO THPOTEOJOTAIecKoro cranmoHapa BCETMHTIEO.

Bri6paunsiii B KagecTBe mpEMepa (allaHCOBHIH ydacTOK mIOmajsi0 8 ra pac-
mojiaracTess Ha OTKDHITON HOJsiHEe, OTDaHMYEHHOM ¢ ceBepa, 3amafa H BOCTOKA
COCHOBO-EJIOBHIM JIECOM.

C mosepxuocTn fo ray6omusl 30 M 3aleraoT GioBROTIANEAIbHEE NECKT Pa3HON
gepuncTocTH (pHC. 41), KOTOPHIE HOACTHIAIOTCA OKCHOP/-KAMEPHIKCKAMA TINHAMH,
Hap aTMn meckaMu cirofl cynecd HeGoibmol MOMHOCTH W TMOA3ONMCTas TOYBA,
B OCHOBaHWE — mecKH ¢ Qocdopmramu. ['pyHToBHE BOmH Ha Taybmme 2,5—3 M.
ITuranme Boj NPOMCXOMAT IMYyTeM HHPAIBTPANNN aTMOCHEPHHX OCAKOB. 3amacH HX
PacXOAYIOTCA Ha WMCHApDeHHMe W TON3eMHBIA CTOK, HampaBleHHBH K p. Hymasmmxe.

Bopmorocubie mecku mMeioT Koadomuuent ¢muprpanmu k = 12,5 m/cyr, KoTO-
puifi GBI ompefelieH ONHTHON OTKAYKOUN M3 KYyCTa CKBaskHH. Bojoormaga mopon,
paBHasg HE[OCTAaTKY HacHieHMS u, cocrasiuser 0,25. dta BojooTHaua OHIIA
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ompejiejieHa 10 DPA3HOCTH MEKINY NOJHOH BIATOEMKOCTBI W €CTECTBeHHOH BIIaK-
HOCTBIO B 30HE KoJeGaHAS TPYHTOBHIX BOJ W MOANePTON KaNMJSIDHON KaiMel.

ITo mampaBieHnio OAHOMEPHOTO MOTOKA TPYHTOBHIX BOJ GBI 060DYHOBAH CTBOD
HabnonarenbHHX CKB. 1, 2, 3, paccrossams Meskmy KoTopeimu cocrasmun 120 1 190 M.

Pacuer mBTeHCHBHOCTH NIATaHAA TPYHTOBHX Boj mpomseopmiaca mo (IV.78).
A aToro rpadmK KoleGaHAS yPOBHA IO CpejHed cKB. 2 (prc. 42) mpeJiBaPATENBHO
pacCwICHSNCS Ha OTPe3KHA 1m0 BpeMeHH Af, B TedeHHEe KOTOPHIX YPOBHA MCIBITHBAJM

M rrne.5/50 CHB. 2354 CKB. 6/50
50 % :

76 E

742 .
738

154 1

730

126

1228

778 =

i
| | |
'[ 200 : 198 Paccimosnue MJ

T Y e e B B = ()

Pnuc. 41. T'magporeosorunueckyii pogHas 110 HallpaBJEHNIO L0TOKA FPYHTOBLIX BOJ ma GajaHCO-
BOM YY4CTKE.

1 — MoYBa; 2 — CyIech Jierkasd; 3 — IIeCKM Pa3HO3epPHUCTbIC C I'paBUeM, TAUIBKON; 4 — IIeCKU MeJIKO3EePHUCTHIE
IoBNOTTIANMATIbHBIE; 5 — IIECKH C oCTaTKaMu (oCPOpUTOB; 6 — TIIIMHBEI OKCHOpACKUE BepXHeit lopsi;, 7 — 3ep-

KaJo T'PYHTOBHIX BOM, 8 - pafouasg 9acTh (QuiIbTpa

TDojibeM WM TMOHIKeHWe IPHMEDPHO C IOCTOSIHHON MHTeHCHBHOCTHIO. B pesyisrare
TAaKOTO pacuieHeHHNA rpadura B tedennme 1951/52 rmpponormaeckoro roga 6510 BEI-
melleHo BOCEMb IPOMe)KYTKOB BpemeHHm At (Tabi. 2).

IonoxuTeNbHEE BeJMYMHE HUTAHWS TPYHTOBHX BOJN B TabJHIe O0TBEdAIOT
ARQAIbBTPANE aTMOC(EepPHEX 0CajKOB, OTDPHUATEIBHEIE — BOCXOASAMEMY TOKY
BIIATH B 30HY adpal AN, OPOMCXONAMEMY BCIEJCTBAE MCOAPeHMs JIeTOM Ha NOBEpX-
HOCTH T0YBH W €e NpPOMep3aHms 3WMoH.

W3 mamHOrO IpmMepa BHAHO, 9TO MaKCHEMalbHasi AHQMIBTpPALAS OCAmKOB,
HOCTHTAIOMUX TPYHTOBHe BOXE, mMeeT MecTo BecHo# (10/IV—8/V) m cocrasuser
9,28 Mm/cyT. B aT0 BpeMsi IpocagMBAiOTCS Talkle BOJE CHETOBOTO NOKPOBA C Io-
BepXHOCTU. JIeTOM IpM BHIAXEHAH 0CATKOB MPOMCXOUT MAHHMAJbHAs AHQRIBTPA-
oast (mo 0,20 mm/cyT). Ocenpio W 3mMoi#l BOCXOAAMMU TOK BJIATH B 30HY aspainn
moctrraer 0,82 mM/cyr. HamGosee mHTeHCHBEH OH IPH MaKCHEMAJBHOM OXJasKie-
HEE TPYHTOB 30HH aspanum (26/11—10/IV) — 0,83 mm/cyT.
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BanaHC TPYBTOBHX BOJ COCTaBIAETCA [JIA KajKIOTO PACUETHOTO HPOMEKYTHE
Bpemesn At (tabx. 3), 9T0 MO3BOJAET BHABHATH 3aKOHOMEPHOCTH (OPMUPOBaHHS
aToro Gajlanca B paspese TOfla ¥ OTEHUTH TONOBON GalaHC B TEIOM.

B kauecTBe WMCXONHHIX NAHHHX IPHHAMAIOTCSA PaHee BHUMCJIEHHBEe WHTEHCHUB-
HOCTY DUTAHWSA TPYETOBHX BoJ w (CM. Ta6x. 2), m3MeHeHNe 3amMacoB TPYHTOBEIX BOH,
no cpenHeil ckBaskuHe 3a efmHuny Bpemesn U (AH/At). Ilo pasHocT! »THX BeJWdMH

MM [cym

90r N

80+

-~
<

79572 7957 2

~N
]

TOROHCUITIENBHBIE INEMENTTIE! DAAOHEE
~
el
> __©

T
1
N Z 7,
Sy Oy s AL N AR
Y L Lz
RS ~
)
% 1 ! i I
Sx 2 i 250 160 2210 2T
‘35 L Bpems
S5 Y B s )

Prc. 42. JlumaMuka aiemenToB Oajamca TpYHTOBHX Box 3a 1951—1952 rr. ma GanamcoBoMm
y49acTKe-IOJAHE.

1 — MHOUABTPAIMA aTMOCHEPHEIX 0CANKOB, JOCTUTAIOUMX YPOBHA IPYHTOBHX BON; 2 — DA3HOCTb MEMIY IIPHTO=
KOM M OTTOKOM T'DYHTOBBIX BOX; 8 — CYMMapHOE HCIIapeHHe I'DYHTOBBHIX BON, BKJIOYAA INTEHOWHG-KaMILIADHEIN
OTTOK BJIalM M3 BOXOHOCHOIO IUTacTa B 30HY aspaund; 4 — HM3MeHeHAe YPOBHA T'DYHTOBBIX BOX

HaXONHTCS Pa3sHOCTh MeKIY IPUTOKOM ¥ OTTOKOM BOJ( 3a eHHEALNY Bpemenu. Haxo-
ImleHue ¥ yOBIIL 3alaCOB TPYHTOBHX BOJ 3a BpeMa Af BHUUCIAKTCA IIyTeM
YMHOKEHHA COOTBETCTRYIOIIETO deMeHTa GallaHCa Ha IPOMEKYTOK BpPEMEHMU.

IMonoxuTeNbHAA PA3HOCTh MEKIY NPUTOKOM ¥ OTTOKOM TPYHTOBHIX BOJ,
(Q,/F —Qz/F) At oTHOCUTCA K IIONOKUATEIBIELM dJleMeHTaM 6ananca. Orpunarensras
pa3HOCTh TeX <€ BEJMYUH YKa3HBaeT Ha IPeBHINCHHEe O0TTOKA HAX IPUTOKOM ¥ OT-
BOCATCA K OTPUNATEIBHHIM 3neMeHTaM. llonouTeNbHOE NHWTAHME TPENCTABIAET
coboft mHPUIBTPAIMI0 aTMOoCOEePHHX 0CaJKOB ¥ WAeT B HAKONJIEHMe 3alaCOB TPYH-
TOBHIX BoJ[. OTpUIaTeIbHOE IUTaHNe IPUENMAETCS 3a CyMMapHOe MCHapeHEE TeX ke
BOJl, KOTOpOe BRJIYaeT B ce0a PacXoJ 3THX BOJ Ha BOCXONAMUN TOK B 30HY adpa-
NUE ¥ TpaHCOApaI¥i0 PacTeHHAMH.
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Anre6panueckasg cyMMa 9lIeMeHTOB GallaECa — M3MeHEHHE 3allaCcOB TPYHTOBBIX
BOJl KORTPOJMPYETCA IyTeM YMHOKeEHWA BeJIWIHHE BOJOOTHAYN HOPOT, L Ha W3MeHe-
HEe ypoBEA Boubl AH, KoTOopoe Habnfaloch IO cpemEedl CKB. 2 3a paCYeTHHIH
IpOM e3KYTOK BpeMeHH Af.

CyMMEpyA oTfebEbIe 2JeMeHTH GallaEca 8a TOJl, HOJNYyYaeM HX TOJ[OBEHIE BEJNH-
guub. TaKoe CIO0MKeEHe BCEX 3JIeMEHTOB MOJKHO 3allECaThb B BHJIe yPaBHEHHA

b AH = E%QA;—E% M+ Dw Ar— Fudd,  (1V.424)

e 2., AH — u3MeHeHHWe YPOBHA IPYHTOBHX BOJ 3a TOI; Z—%Q— AT, EAI«_Q AN —

TOHOBHE CYMMB COOTBeTCTBEHHO NDEBHIIICHWA OPATOKa Hajf OTTOKOM Il OTTOKa Ha
IPATOKOM TPYHTOBHX Bopi, Opuuem AL m AL — cooTBeTCTBYyMOI[He IPOMEKYTKH

Bpemenn (AL + AL = Af); 2 wy AT, 2 u AY — rof0BEe CYMMEL COOTBETCTBEHHO
MEPUIBTPANEYA 0CATIKOB, OCTATAIOMAX TPYHTOBbE BOJB, M MCHapeHHA TPYHTOBHIX
Bom; AT, A9 — COOTBeTCTBYIOMZe NpOMeKYTKH Bpemer:m (At + AY = Af). .

Bce cnaraemme Qopmyas (IV.124) BHpaykeBH B MHJIMMETPaX CJIOA BOMBI.

Ilasene Tabn. 3 mokaswBawoT, uro 3a 1951/52 rmpposormueckmit rom obmee
HOLOJHeHWe 3allaCOB TPYHTOBHX BOJ cocTaBmio 333,6 MM cumoa Boast. W3 sroro
KoJZ9ecTBa Ha WHEQEIBTpanuio ocamkoB upuxommrea 80%. Ilpm ropmoBoit cymme
ocamkor 758,1 MM WEQHIBTpaIEA WX [0 TPYHTOBHX BOJ cocTaBisia 39,2%.
Oxoxno 20% obmero Opmxofa BOXH OTHOCHIOCH K OOKOBOMY LIPHTOKY 3a BEIYETOM
OTTOKa.

TlocTynmBIIee KOMAXUECTBO IOABeMEOH BOABI B TeueHHE TONa pacXOA0BaloCh Ha
menapesne (212,4 mm, uax 79,5% oT EEQEIBTPANEA) K Ha IOJ3eMHHIl OTTOK, Ipe-
BHIMABINMA OpuTOK. PasEOCTD OTTeKawoomell W HpUTeKalomeldl BOJB 3a TOJ COCTaB-
asaa 80,7 MM, war 27,6% OT BceX paCXONHEIX dJeMeRTOB. B mpyTue IepmonE Tofia
OpPATOK HpeBHIIajd oTTOK Ha 66,6 MmM. B pesynpraTe mepaBemCTBa IpHXOfa ¥ pac-
XOfla BOTE B dIEMEETe K KOHIY Tofja Hakommyioch 40,5 MM CIost BOIBL.

TakuM o6pa3oM, OCHOBHBIMHE djIeMeHTaMH Oajarca TPYHTOBBHIX BOJ ABJISAITCA
HEQUIABTpAIEA aTMOCHEPUBIX OCAJKOB W PAcXOOBaHMEe TPYHTOBEIX BOJ Ha HCHape-
Hue. PasMep MeCTHOTO BOCHOJHEHWA NOM3eMHOTO CTOKa (80,7—66,6) cocraBma
14,1 mm/Toj| CiI0A BOJH, uTO OTBewaeT Moxyaw croka 0,45 n/c ¢ 1 km®. UmTepecro
OTMETHTH, UTO TaKOH ke MONYJb MeCTHOTO NONOJHEHNA NOM3eMHOr0 CTOKa, MM

Do 1 A = 14,6 MM/TOf, IONYYeR HaM® Al palloHa pacmolokenms ckB. 18,

19, 30 3a ToT e 1951/52 tEpponormuecknit rox (JleGemes, 1972). Ilpmuem oror
paiton BRIWUaeT B ce6a paccMaTpuBaeMiil GalaBCOBHI#E y4aCTORK Ha IOJNARE H CO-
CTOWT W3 COCHOBO-€JIOBOTC Jeca U IIepelieCKOB.

HomzeMuHil CTOK Ha yuacTKe GopMupyeTcsA U3 ABYX HcTourMKoB. Jlo Becenmeii
MEQUIBTPALME TaJKX BOJT OTTOK BOJH M3 dIeMeHTa IPOECXOIAT 3a CYET HEeKOTODOH
cpaGOTKM CTaTHYECKHX 3allaCOR TPYHTOBOM BOJIEI, KOTODHE OHIIM HaKOIIEHN pamee.
B mepmoj WHQHIBTPAIMK TaXHX BOJ CHETOBOTO HOKPOBa OTTOK TPYHTOBOH BOJE
B TODHBORTAJBHOM HANDaBNeHHA MAaKCHEMalibHME (cocrammser mo 2,7 MM/CYT).
JleToM IpHE PacXofOBaHWA TPYHTOBHX BOJ[ Ha HCIapeHHe OTTOK BOJE M3 dIeMEBTa
[OTOKa B TOPEBOHTAJBEOM HalpaBIeHHE CTaHOBHTCA Mewbme UpHToKa. Ilocrennuit
npesbimiaeT OTTOK Ha 0,57 mM/cyT.

CrepoBaTelbHO, pacueT GallaECa TPYBTOBHX BOJ B 9JeMeHTe MOTOKa HO3BOJIMI
He TONHKO KONMUGCTREHHO ONEHNTH TJaBHefmue sieMeHTH OalaHCa, HO W BEIABATEH
MeXaHH3M (POPMUPOBaHHA IOJ3EMHOTO CTOKa, a TalKe [NUHAMHAKY IpHTeRameit
B OTTeKawmell MOA3eMEOHl BOAH B BePTMKAaJNbHOM 1 TODH30HTaJIBHOM HallpaBie-
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EUAX B TeueHUe rofia. Bce 9To OHII0 HE06X0MUMO i ONEHEKHE PeCYyPCOB TO3eMHBIX
BOJ[ ¥ MEIWOPAmuH W30HTOUYHO YBIAKHEHHHX 3eMelb.

PesynpraTsl mpoBepeHEBOr0 pacdyeTa OalaHca TPYHTOBHX Boji H300parkeHH
rpadugecku (cMm. puc. 42). 3mech ONpeICTABIEHE Pe3YALTATH JaHHOTO B UPEJIIeCTBY-
omero pacyeToB GamaBca 3a 1951 r., moKasa® Xoy W3MeHeHWs yPOBHS TPYHTOBHIX
BOJ IO AaHIKM HabXopeHwit B MeHTPaNbHOH CKB. 2.

AHaJIOTH9HO PaCCMOTPEHHOMY pacyeTy ODBYHO COCTAaBIAOTCA OalaBCH TpYH-
TOBHX BOJ AJs BCCX OCTaNBHHX BIEMEHTOB IOTOKA, BHJIENEHHHX Ha PaCUYeTHHIX
CTBOpaX. OTO MO3BOJET WepPeHTH K omeHKe Gallamca TPYHTOBHX BOJ[ BCETO BOJO-
c6opa B TEJOM.

CocraBrenue Garapca TPYHTOBBIX BOJ /Il y9acTKOB BOj0cGopa
n GaccelinoB pexr

I'naBHEIM IpH COCTaBIEHMH GallaHCa TPYHTOBHIX BOJ ABIACTCS HKCTPANOIATASA
BHUNCJEHHHX JJIeMeHFOB OanaHCa (WHQEILTpamus ocagkoB w;AT, Hcmapesue

TPYHTOBHX BOI LAY M MecTHOe IOUOJHeHWe IOA3eMHOT0 CTOKA _Q_z_}?_—_()LAt) oo

AIomay.

HecoMueHnno. aTo Upm rycToil ceTH HabNOHATeIHHHX CKBAasKAH, KOTOPAs MO3BO-
JIfeT CIJIOWL MOKPHTH M3y9aeMH YIaCTOK PaCIeTHRIME DIeMEHTAM¥ LOTOKa (CM.
pue. 30), 1eo6X0MAMOCTS B SKCTPAIOIANUN I HHTEPIOJIANKMA oTHanaeT. [Ipn arom
JTeTKO BHYHCIAIOTCA CPeIHeB3BelleHHbe TI0 IIOMAa/id 3HaUeHMs 3lIeMeHT 0B Oallanca.

B orHOCHTeNBHO TPOCTHX YCIOBAAX ABM;KEHUA MOA3EMHEX BOJ U IPU HalHUAK
paBHOMEPHO pacCHpefieieHHOHl o miaomanym HabilofaTeXbHOH CeTH CKBaKUH NOIY-
CTHMa NHHeillHasfg WHTEPHOJANMA BEJUYWH DICMEHTOB Gallamca.

Il7ist aTOrO0 pacueTHHE 3HAUEHUS IOCHEeNHUX JJsA OTHENLHBIX Ce30HOB roja HiIH
3a TOJ OTHOCSTCA X I[EHTPAM TsKECTH paCYeTHRIX 3JIeMEHTOB HMOTOKa. JlmHeilHas
UHTEPIOJNATN KOPPEKTHPYETCS ¢ yIeTOM IIyGHIlsI 16 BOABI, PACTUTEIBHOCTH, Pelb-
eda MeCTHOCTU ¥ JWTONOTHY 30HH a3PalMH W 30HB IOJHOLO I1aCHINEHUA.

Haxomemn, mpn HeAOCTaTOUHO TYCTON CeTH HaGIOHaTeNIBHEIX CKBayRMI, W CJIOM-
HBIX YCIOBWAX J(BU;KEHUS BOJ IPOM3BOJUTCA DKCTPATIONANNS BJIEMEHTOB Oallanca
mo maomanu. Owa OocCHOBHBaeTCd Ha:

1) mpepBapHTElNBHO YCTAHOBJIEHHBIX CBA3AX KayKIOTO dieMeHTa GajlaHCa TPYH-
TOBRIX BOJ| ¢ BeAYIMAMYU (GaKTOpaMM, HaUpAMep TAYOMHON 70 BOUBl, AHTOJOrueit
BOJIOHOCHEIX ITOPOJl, PACTHTEJHHOCTHIO, pPelbe)oM MECTHOCTHM, a TaKmKe € HCKYC-
CTBeHHBIMU (PaKTOpaMIl (B YCAOBHAX OPOIIEHHS WJIN OCYNICHUH);

2) palioHUpOBaHUN NAHHON TePPUTOPHHU 110 3HAYMMOCTH yKa3aHHHX (aKTOPOB,
YTO JOMKHO OTOOPayKaThCsI COOTBETCTBYIOMUME KapTaM§, HallpUMep KapTo# riy-
fUI 0 TPYHTOBOI BOABI, JMTOIOTME TOPOJ, PACTATENHHOCTH M T. II.;

3) MHTEPUONANNHA MeTeOpPOJOrHIeCKHX (AKTOPOB U0 TIUIOMAAHW, HAIPIMep
0CaKOB, MeUIUTA BIAMKHOCTHA BO3IYXa B AP., ¢ KOTOPHIMHU TaKiKe CBJ3aHH dJe-
MeHTH 0ajiaHca TPYHTOBHX BOJ.

Tak, HaupuMep, B YCIAOBUAX 3ajieraHus TPYHTOBHX BOJ B (IIOBHOTIAIMAANB-
HHEIX OTJIOKeHHAX, UPEJCTaBIEHHHX IeCKaMW, W pPABHHHEHOTO BOKOC60pa MaJoil
PeKH A BKCTPATIONALUN BeNHINH HHPAIBTPANUN ocanKos (,w,AT) I HcIapeHAH
rpyETOBHX 807 (3 w Af) 1o nyomany yo6HH rpadUKE CBSA3H BTAX BEINYUH C MOMI-
HOCTEI0 30H5 aspanuu (puc. 43). [lo maHHEEM H3N0KEHEHOTO BHITe pacueTa HHOUIL-
TpPalU¥ 0CaZKOB W McUapPeHNs IPYHTOBHX BOA 3a 1954 r. B Gacceiinax pex Ilexoprm
7 KymuaBunKN GHIN woNyueHH 3HadeHHs BTHX 3IeMeHTOB OajlaHca HJsA OTHENb-
HEIX Ce30HOB TOfla ¥ [Jif CPaBHUTENHHO CYXWX ¥ 3HAUNTEIHHO yBIajKHEHHBIX
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3a6onodenHsX MecT. [{ndpsi 0k0l0 ToueK Ha rpaduKe YKa3HBAOT HOMEpa CPETHUX
paC‘IeTHHX CKBaj}XHAH COOTBETCTBYHOIMX 2JIeMEeHTOB IIOTOKaA.

IIpn HangWYuu KapTH TVIYGUH [0 TPYHTOBOH BOXH, COCTABJIEHHON Ha CPeNHIOIO
7laTy PacdeTHOT'O IePuo/a, U JaHHOTO rpauKa CBA3M JerKo i KajK[od rpamamun
IIyONH oONpefelNTh AMaNa30H BeJMIUH HHOUIBTPANUKA OCALKOB W MCIAPEHUS.
Ha OCHOBE 3TOTO0 BO3MOKHO IOCTPOUTH COOTBETCTBYIOIME KapThel 3JIEMEHTOB 6aJIcha

WAt w1 Co09 Bodb TPYHTOBEIX BOJ IO Ce30MaM roja M 3a To-
720 Y JOBOU TepHUO].

i[ H i.zm Ilo maHEHIM HemOCPEACTBEHHHIX Habii0-
700+ {f,m IeHmil 3a Kone0aHMEM YPOBHA TPYHTOBHX

BOJi COCTABIAITCA KapThl MU3MEHCHUS 3TOTrO

} \
‘ 26
g0~ 2303 yporEss AH 3a TOT MAN HHOH Ce30H WiaH

VA rox. HakoHern, Ipn HanWYAK JaHHBIX 0 BOXO-

60r \\Zi>\ - 0TjadYe MOPOJ | BOBMOIKHO U 3KeIATEIHHO

1550 %% N COCTABICHNWE KapT BeNWYMHH WM3MEHEHUST

LA AN NS 3amacoB TPYHTOBHX Box W AH B3a cooTBeT-
w0k 79e \\ ~ cTByWInuit mepmox Bpemenu Af.

SS~ 2% CoBMeineHNe TEPCYNCHeHHHX KapT Be-

0 J/Z.’j et 1}\;‘{7—/’/ amane X w,At, D uAY, 2 nAH nosBomser

S imims. somefims-R = © TIOMOIIBIO (IV.124) wocrtpouTs KapTry

-0 r/’ﬁ/fﬂ “ez07 2304 M 28 Pa3HOCTH MeJKIy NDUTOKOM M OTTOKOM

—yp 74 2 TPYHTOBHX BOJ 2—01—;&&5: EMAH*

50 —(2 w, AT——E uAﬁ), BHPayKeHHYIO B MUJI-

JAIMeTPaX CIOA BONH. JTa Pa3HOCTh, B3f-

-80 Tasi ¢ OGpPaTHHM 3HAKOM, HEIOCDPEICTBEHIIO

npefcTaBiseTr cofoil MecTHOe NoIoJHeHHe

-700 HOJ3eMIIOT0 CTOKa. [Ja Kamkaoro paioHa

1 GacceiiHa B mesoM yepepHeHHas HO UJI0-

-720 mMany BeJUYUHA 9TOTO HOMOJHEHHWA WMOT3eM-

HOTO CTOKa PaBHa CPEEHEMY CJiol0 IOj3eM-

- L 27 P,
740 HOTO CTOKa C OacceiiHa.

Pme. 43. I'pagu cBasu Bejwddm muTa- TIpi OTCYTCTBAM KapT OTCHBHBIX Dile-
HHIA TPYHTOBHIX BOJ C I‘JIyGHHOH BOJBI. 6
| — mecommit wepmon (12/1T1—13/V 1954 ry; METTOB 0ajalica TDYHTOBEIX BOJ MOMHO
2 — mermmit wepmon (13/V—22/IX 1954 r.);  OrpaHUYATHCA OfHOM KapToil TaybumE foO
I i At e 8/V— ppyuronoit mogsr (puc. 44). Takas wapra
cOCTaBJsETCA Ha Hadalo roga. Ha meit mso-
6P aKaIOTCA TPAlANEl TOPafoHOB ¢ OIpeseIeHHHM [AaNa30HOM U3MEHEHUs YPOBHSA
I'PYHRTOBRIX BOJ 3a rox AH (n).
llo mammEM TaKoil KapTe cocTaBieHa Tabix. 4, B KOTOpO# yKa3alhl pa3Mephl
niomaneit, IMEIOIMUX ONPENEeRny0 TIYyOUHY [0 BOXE, M COOTBETCTBYIOUICE U3Me-
Hernwe yposHsa AH. B oroit tabsimie ganHBEE MO 0CAMIKaM B3ATH 10 METCOPONOTHIC-
ckoit cT. Kyunno, o MOBePXHOCTHOMY CTORY — Ha OCHOBAHWH HOPMH CToka B p. Ile-
XOPKY M DaciJeHEHHsS 3TOTO0 CTOKa Ha IOBEpXHOCTHHIHA u monsemmsiil. [lociepnmia
HOAygeH He3aBUCHMEIM METOJIOM — IO PacCMaTPHBaeMOMY 3/1eCh DPacIeTy BeJHTuIl
NNTaHENA W 6ajlaHca TPYHTOBHIX BOA. AKKYMyJAIMA BORH Ha moBepxHocTA [,
ompeseieHa HO JaHHHM CHEeroMepHHX Habaromenuil. CymMmapHoe ucmapesme BbI-
yncaerno mo (I11.4) npm ¢ = 0. '
JdToT pacueT OGaiaHca ABISETCA IILMIOCTpaTHBEEIM. HecommemHo, dTO
B KOHKDETHHIX YCIOBHAX HEOOXONUMO OCAJKH, WMOBEDXHOCTHEI CTOK, CyMMap-
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HOG HCHapeEde ONpefellATh HJA KaKEKoro pafoEa YKCOEPHMEHTAJBHREIMU Me-
TOZAMH.

Tak Kak K KayKIOMY PafioEy OTHOCHUTCH Psji mofpalioHOB ¢ oUpeneleEHOM Ty~
OnEO# nmoO BOXH ¥ M3MEHEEMEM e¢ YPOBHSMA, TO, CHAB ¢ rpadura cBaAsu w At = f (3)
(cM. puc. 43) 3HaueHMe BeNMUMH MHQUIBTPAMUX ¥ MCOADPEeHMA TPYHTOBHIX BOJ

4 3Hast BOINUUEY | pw AH, pnsa raskgoro nogpafiona Beruncisor xo (IV.124) passocth

|

1SS S\ R
- NS

e e

I ‘

AH=0-05M=—

055 4 M
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Prc. 44. Hapra raybun fo rpyHTOBRX BojJ M M3MOHOHHs HX YPOBHS HA MEMKIYPeThe, CITOKOHHOM
GIIIOBHOTIANAAIBHEMA  OTIOMOHNAMA,

TyOuHEL 10 TPYHTOBEIX BOR OT IOBEPXHOCTH BeMTH (B M): I — Mekee 1: 2 —or 1m0 2; 3 — OoT 2 710 3; 4 —

or 3 no 4; 5§ — Ooxnee 4; 6 — rpanuna 0anaHcoBoro paitoHa; 7 —- rpaHnNa HDogpakoHa ¢ OXMHAKOBEIM U3MeHeHHEM

BHA TPYHTOBHIX BoA AH 3a rof; 8§ — nalmofaTenbHasdA CKBAIKMHA; 9 — KOJOHeN, 3HAK MUHYC Ueped AH
VKA3BBaeT, YTO 8Ta BeJMYHMHA B NAaHHOM TIOHy OTPULaTedbHAT

M@Ky TPUTOKOM M OTTOKOM. ¥ MEOKAs 9TH HJIEMOHTH B BUJE CJI0SA BOJH Ha COOTBOT-
CTBYMOMYVeE TJIOmajy, TOJyYal0T 00beMHEe BHIDAKeHMHs OTHUX 5HJIEMeHTOB, B YaCT-
HOCTY BEJIMUMHEI MOJ3eMHOTO OTTOKA 3a BEI'IOTOM NPHUTOKa. AJlre6pamueckasd cyMMa
nofpalloHHHX MIM YYaCTKOBHIX B3HaueHHMU IoOciegHero siieMeHTa OaJjlaHCa JaeT
CYMMapHBIZ HOA3CMEHI CTOK B 3aMHKAIOMEM CeYeHHH HaHHOTO Bopgocbopa (Jlebe-
meB, 1963).

Yxa3aHAHM MeTOJ[OM MBI OTPefielIUIIN MOLYIE HON3eMEOT0 cToKa (M = 2,95 1/c
¢ 1 xm?) pna Ilexopcro-KymaBuECKOTO Menypeubs mO HaHHEIM HabaiojeHHA 3a
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Basaue rpyETOsRIX Bux M ofmmii Bomunii Goxame IMexopexo- Kymapmmekoro emypeusa sa 1948—1949 rr.
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pe;KIMOM TPYHTOBHIX BOJ, IpoBefieHHoro B mepuop 1948—1949 rr. drtor MOpyIn
okasalcs 6amskmm K monynio (3,02 n/c ¢ 1 km?), ompenenennomy pamee (1930 r.)
T'. H. Ramencxkam n W. B. TapMonoBRIM i1 JaHHOrO Me)Xpypeybsd € TIOMOMBIO
pacueTHoro MeToma 1mMa. llocnemamit BHmOIHMM HpH pasBepKe ;KUBOTO CedeIINA
DOTOKa ¢ HOMOMBI0 GYPeHHs 0 BOOYIOPa B pacueTHOM CTBOPe, a TaK:Ke IPHU TIPO-
BeJ[eENI ONMHTHEX OTKaueK AJS OmpefeleHNd Ko9OPUIMEHTa (UILTPAIUU HTOPOJ,
B TOM K€ CEUCEHNW.

Taknm o6pa3oM, MOMKHO CeJIaTh BBHIBOJ O BO3MOKHOCTH IMMPOROTO IIpHMeHe-
HuA paspaboTanHOTO BaMH Metoza s mopicuera OallaHCa TPYHTOBHIX BOJ ¥ OIIpe-
HelleHMA MX AUHAAMAYECKHX PECYPCOB, HCXOAd M3 ONHAX De;KMMHHX HalirofeHmii,
a raxsKe BHaHHUI o mapamerpe p. IIpm srom ormapaer meo6XoguMOCT B IpAMEHEHIN
ZOPOTOCTOSIMAX Pa3BENOYHBIX pPAbOT, CBA3AHHEIX C HCIIOJBL30BAHMEM DaCUeTIoro
merona Tuma.

B cayuagX sKCTPAIONSIME PacUeTHHX HiIeMeHTOB 0ajlaHCa TPYHTOBHIX BOJ Ha
6oJpIIMe TePPUTOPHY, YeM HBYYeHHHI BoJ0cO0P, PEKOMEHIyeTCH IIpei(BapHTesib-
HOe HaXOJKJeHHe CBA3ell 6espasMepPHHX BeJWUMH AHQUIBTPAI[AK OCAfKOB, HcHape-
HUA U CTOKA ¢ paccMorpeHHbiMI Bhme Garropamn (JleGemen, 1972). Ilpu arom Ges-
Pa3MepHOCTH BeJINUil 06YCIOBICHA OTHOIIEENEM CIOA BOJH, OTBEUAIOMETO NAaHHOMY
preMenTy Galaica, K CIOK OCaJiKoB (LAalpUMep, MX HODMBI) 3a COOTBETCTBYIOMIMIL
NIHM TpefIIeCTBYIONH NePHOAB BPEMEHI.

IIpu wccnepoBaEmi Galanca IPYHTOBHX BOJ YKa3aWHBIM METO/IOM B J[ieIIbTe
p- Mypra6a (Typrmenckas CCP) Mp HaXopuau TecHbe KOPPeJIsIUOHHBEE CBA3H
MeRNy BeImunHaM¥ THOMIBTPAIAN, HemapesHeM TPYHTOBBIX BOJL, ¢ OIHOM CTOPOHEL,
1 Kod(pPUIMEHTOM 3eMeINbHOTO HMCIIONb30BaHMA (B YCIOBMAX OPOIICHUA), a TaK:e
¢ rIy6mHOH 70 BOJB, — C APYrofi. DTH CBsIZM HOBBOJHIN COCTABUTH AuddepeH-
MUPOBAHHHE{ 10 MIOMALY 6aNaHC TPYHTOBHX BOA U BEIOJHNTH NIPOTHO3 U3MCHEHISA
WX YPOBHA [JISi IPOCKTHBIX YCIOBUil HepeyCcTPoMCTBa OPOCHTeNbHEX cncreM (Jlebe-
JeB,

Ilpumenenne MeToa KOHEYHBIX PasHOCTeii K pacuery
THPOre0TOINIEeCKUX NAPaMeTpon

T. H. Kamercxuii (1943) yrasmBas, 94T0 B HCKOTODHIX CIAYYafX yHaeTcs MOIY-
YUTH BEAWYMHAY BOMOOTHAYM HOPOE |L HEIOCPEeJCTBOHHO LOYyTeM BHIUMCIEHNs U3
(IV.77), upaMeHAs IOCJe[(Hee K 3MMHEMY IepHONY, KOTJa MHTEHCHBHOCTH MHATAHUA
TPYHTOBHX BOJ[ 1/ MOYKHO HpUHATH paBEOA mymwo. [Jnd sToro mepmopma mpu w = 0
yKa3adHoe ypaBHEHUE BBIPajkaeT IPOIECC TAajgeHWs YPOBHA IPYHTOBHIX BOJ B pe-
3yJbTaTeé PACXOJOBAHUs 3aMacoB TPYHTOBHIX BOJ Ha TopseMHbH oTTOK. Taroi
UpueM pacuera NapaMeTpa | OIpaBamBaeT ceba Npm CcoGMIOEHHM CIeYIOMMUX
TI0JI0)Ke U

1) B 3sUMHee BpPeMA YPOBEHH IPDYHTOBHX BOJ [0JKeH HaXONHUTHCA Ha IiyOH-
Hax Ooiee 4—D M, e 3UMHee OXJIasKjeHNe IOUBOTPYHTOB € IOBEPXHOCTH Cyie-
CTBEHHO HE BJMAET, ClIef[0BaTeIhHO, — TIPH OTCYTCTBAH BOCXOJAIMEr0 NJIEHOUHO-Ka-
IWINAPHOrO WM Hapoofpa3sHOro TOKOB BIard B 30HY aspamyM, T.e. IPH OTCYT-
CTBUH TePMOKATMINSAPHOTO XM TepMonud(PysnBHOr0o MeXaHM3MOB BJaromepeHoca,
a TaKyke TPH OTCYTCTBHH OTTelienel;

2) B RauecTBe MCXOABHX NAHHHX HCHONB3YIOTCH PE3YJNbTATH MHOTOKDATHHX
gabaofeHnit 3a ypPoBHEM TPYHTOBOH BOJH.

Tax, HaupaMep, A ABYXMEPHOTO B IJaHe IIOTOKAa IPH IOCTOAHHOK BOJIOIPO-
BOIWMOCTH ILIACTAR W CETOUHOM pACIOJNOKeHMHM HAOIIOFATeNBHHX CHKBaYKHH (CM.

118



puc. 28) npn w = 0 corxacrno (IV.79) mmeeMm ansa roappuUUZTeHTa YPOBHEIPOBON-
HOCTH:

_khep _ AHep (AD)2

- 0 (A2 (1V.125)
At Z D;
=1

HO—gMY (B —aMY G, , X

rie D, = nil (1 n) 2( - n’) +2(H§‘)—H,(,{)) . (IVv.126)
j=2

3aecs H%l)—— OTMETKa YPOBIS I'DYUTOBBIX BOJ B ONHON H3 OOKOBBIX CKBAYKHE i

B IePBBIT CPOK HabIOMe BN, Hl(")—— TO jKe, B n-if CPOK HabiwIeHIIi; sﬁ), HM

OTMETKY YPOBUA IPYHTOBLIX BOA B cpejHeil CKBajkMHE i COOTBETCTBOHHO B Ile PBHIA
7 n-ii cpor’ Habromeiuii; HY, HY — ormerru YPOBEA rpyHTOBLﬁ( BOJ{ COOTBET-
CTBEHHO B cpefueil m U GoxkoBoll i CKBaskMHAX B J060il IpoMeKyTOTHHH CPOK j
HaOmNeENH; 7 — 9YNCI0 CpOKoB HabmomeHmil, OPOUSBOMAMUXCHA Tepe3 paBHEHE
OTPe3KHM BDPEMEHNM B TeueHHe mpome;kyTka At; AH ., — ycpenHeHHOe OO IJIOma/H
I3MeHeHHAe YPOBIA IPYLUTOBOH BOAB B 9JeMeHTe IOTOKA 32 IPOMEKYTOK BpeMeHH Af.

IIpn opHOM 3aMepe ypoBHS B Teuenne mephopa Bpemenn At 6yneT neiicTBATeIBHA
dopmyaa

a= AH(‘p (Al)“

- , (1V.127)
At'S (Hi—Hp)

=

rne H;, H,,— oTMETKH ypoBHell I'DYHTOBHX BOJ B CPeqHUA MOMEHT LPOME;KYTKA
BpeMeHn At cOOTBETCTBEHHO B 0DOKOBOM i U cpemHeil / CKBa)kWHAX; OcTalibHEIE 060-
3HAYCHUA TPE;iHIE.

Jns1 opHOMEPHOTO DOTOKA M HpH MCIOJNB30BAHMN TaKyKke BCero psama Habmione-
nnit vepes paBneie oTpesr: Bpemern B (IV.125) suawesmsa i mpunmmaror ot 1 mo 2.
Ilpm sToM cpemas cKBa)kMHa UMeeT HoMep m, a Kpauame — 1, 2.

B citygasx HeBO3MOKHOCTH UPHHATL yeiaoBHe w = ( m3-3a Gam3koro sazera-
i1 YPOBHEA IPYHTOBHX BOJ WM HAJMUYHA OTTemeNel 31Moll BHOUPAIOT IIIATEIIBHEE
mepuoxs BpeMeHHm X Af, B TEUCHHe KOTODHIX MOMKHO HPHHATH w = const.

Torma, mo II. A. Ruceneny, meiictBuTenbla $opmya

(3, A3, AH) Az

n ?

= ny 2
S |"< Hy—Hy,  [ly— Hy ) 2[ Ih—Hy  Hy—H, )
—_ At — — At
; L Iy Iy I]i L Ly 2]

1

a

(1V.128)

rme X, AH, X, AH— cymvapHEe H3MeHeHWS YPOBHA TIPYHTOBHIX BOJ[, B3STHIC

ny Ny

COOTBETCTBEHHO [Jif HePHOJOR BpeMeHHm 2 At u 2 At; sgeck Ry, Ny — IUCIA
1 1

OTPE3KOB BPEMEHH, B3ATHIX AJA NBYX OePHONO0B, B TeYEIIHME KOTOPHIX CyMMapHEIE

‘W
BeIMUNHH OHUTABMWA cBepxy 2. w At ommmaxossi;, H,, H, H, — OTMETKU ypOBHA
TPYHTOBBIX BOJ COOTBETCTBEHHO B CKB. 1, 2, 3, BsaTsie Ha cepegaAHax OTPe3KOB
Bpemenn; [, ls — paccTogHHs Mempy ckB. 1—2, 2—3.
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Jlo upousBozncTBa pacuera mo (IV.128) meobxopumo mpoBepuTs, cobaopaercs
JU yCJOoBHe

(Z:AH) 2 (I Tou) At (B A) B Ty — T ) A+

Hsa

+(ZsAH) 2 (I;o— Is 5) At— (3, AH) 2 J1a— Iog) Mt — (Xs AH) 2 (1 —

— L) At — (B1 AH) X1y — o) AL= 0, (1V.129)
1
rie Il_z=ﬂifﬁ; Iz_3=—1-{2—;—f[—3—; s AH — cymmapHOe II3MeHenwe ypoBHA

Na
3a ODepuoxg BpeMeHI?I 2 At, KOTrjia OATaHUe CBery TO e, 4YTO U HIpemxpue,; gy —
1
N3
TNCJHO YJIEHOB CyMMHU OTBe‘IaIOﬂIeﬁ oepuony BpeMeHI/I 2 At; OCTaJIbHBIe 0603Ha‘
1

YeHHUA IIPe;RHIHE.
II. A. Kucener (1967) maer pacduerTHble GOPMYIH AIs OHpEAeIeHIA MOMEHTOB
BpeMeHH f3 W f,, OTBEUAKIMX YKa3aHHKM BBIIIe PaCIeTHHM NCPUOaM BpPeMEHM
ne Ny
> At, 2. At, B Teuenme KoTOpHX IITaHWe TPYHTOBHX BOJ OJHHAKOBO.
1 1
Jlas mBYXCHOMHOTO IIacTa BOJOHOCHEX 1opox (cM. pme. 32) Kospdumment

k
YPOBHEIPOBOABOCTH HOPOZ, BEPXHETro IIacTa —E“— (smech k, — ROQPUIMEHT PUiIb-

TpamUd TOPOJA BePXHEro CJI0f B BePTUKAJBHOM HalpaBIICHWH) BHYHCIAETCA C IO-

MOImbI0 (HOPMYIB
ky I Ah

n -0 A’ (1V.130)

TZe | — BOXOOT/aua WJIHM HEJOCTATOK HaCHIMEHMA IOPOJ BepXHero ciuos; h' —
paccTosHAe MEKAY MeHTpaMu QUIBTPOB ABYX HalMoaTeNbHHX CKBaAUH, W3 KOTO-
PHX BePXHAA WMeeT QUIBTD OKOJO 3epKalla TPYHTOBHIX BOJ, a HIDKHAA — OKOJIO
TONOMBE BEPXHETOo CjIog, HO B Opepellax HWkHero cnos; H, H' — Hamops Boam
COOTBETCTBeHHO B HEUJKHEM M BepXHeM Ibe3oMeTpaX (CKBa)kHHaX); Ah — maMeBeume
MOIHOCTH TPYHTOBBIX BOJ B BepXHEM CJoe 3a IPOMEKYTOK Bpemenu Af.

Jliisi npuMeHeHHS HTOTO METOAa BajkKHO COOJIONEHMe CIeRyoOMNX YCHIOBHIL:

1) n3Meperne ypOBHsS TPYHETOBHIX BOJ| B BepXHeM ILIacTe ClefyeT IPOU3BOIITH
70 TMHe30MeTpy ¢ (GUIBTPOM OKONO 3epKala BOXB, AWaMeTp M AJNHA QUabTpa —
MUOHAMalbEHE; \

2) mpuHEEMaeMoe B pacueT W3MeHeHHe ypoBHA AL JOJKHO OTBeYaTh LEPUOLY,
B TedeHHe KOTOPOTO OTCYTCTBYeT MH(HIBTPALMOHHOE MNUTaHWe WUJIH HNCIapEeHUE
¢ YpOBHS TPYHTOBHX BOJ;

3) npu 060pYROBAHAN IBE30METPOB HEOOXOAMMO CO31aTh YCIOBHSA, B KOTOPHX
6yneT HeBO3MOKHBIM 3aTpy0HOe JBIIKeHWe BOJ, M3 OJHOM WACTH MJIACTa B JpYrylo;
OOKYHO HTO MOCTHTAETCA IPUMEeHEHWeM 3a0UBHBIX INTEK-(QHIBLTDPOB,

OnpenenuB paCCMOTPEHEHM IyTeM KO3(QQUIUEHT YypPOBHENPOBOAHOCTH, U3
(IV.36) maxomsaT mapaMeTp L.

IIpu pTOM BOMONPOBOAMMOCTE INacTa BeChMa HaJ[FKHO OTUPENEJISACTCH METONOM
OULITHHX OTKaueK.
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Ouenka morpemHoOCTH pacyera NMATAHUA rPYHTOBBIX BOJ,
IO JAHHBIM PE;KUMHBIX HAGMIONEHMIL

OueHKa IOTPEIIHOCTH PacieTa NUTAHWA PPYHTOBHX BOJ DO TAHHEIM PeKUMHEIX
uabIofeHAR OPOM3BOAUTCS UPHW OOOCHOBAHMY UPMMEHSEMHX (OPMYJ, KOTODHE
MICIONB3YIOTCS B PacueTax, M IPU MHTEDPIPETAlMi pPe3yAbTaToB BEUACIAOHUA 3je-
MeHTOB BOAHOTO 6Galasca.

Tlo cBoefl CymMHOCTE WOTPEIIHOCTE MOTYT HOAPa3feNAThCA Ha TPU KaTeropmm:

1) Bo3HEKaWMWe UPH YIPOMEHWH pPACIETHON CXeMbl, HIHM METO[0JOTHIeCKHE
OrPEUTHOCTH;

2) BOBHUKAMMWe HpH HeydeTe OTPAHMYeHMNl UpAMEHEHHS KOHEYHO-Da3HO=
CTHHIX DemeHui;

3) Bo3HAKAWI{ME W3-33 HETOYHOCTH HCIOIB3YEMEIX HapaMeTpoB H M3MepaeMBIX
B HaType HCXONHHEIX BEJAYHEH — METPOJIOIHYECKUE HOTPEIIHOCTH.

PaccMorpuM mepByI0 KaTeTOPUIO IOTDEIIHOCTEH HAa IPHMEpe HOJYOoTpaHNWIeH-
Horo moTora (cM. pue. 6, cxema 6).

Jlss1 9TOrO0 TOTOKA IPH OTHOMEDHOM [BIKEHHW BoJ M JIAHEHHOM Bo BpeMeHH
U3MEHEHWA YPOBHS BOXH Ha rpauume z = 0 geiicTsurensHa dopmyaa (IV.6).

Brrme 6pro oTMeuerno, dro npu cobaogenun yexosus (IV.64) yxasaHHyO
hopMYILY MOKHO 3aMEHATHL Gosee mpocroit (IV.65), koropas oTBedaer cxeme Heorpa-
HUYCHHOI'0 WOTOKA. IIpH 9TOM M0CTaTOYHH JAHHEE O KOJSOAHHMAX YPOBHA BOLH HO
ONHHOYHONR CHBAKUHE.

Takas 3amMeHa HOJYyOrpaHNMYEHHAOTO0 HOTOKA HEOTPAHWIEHHEIM OYEHb BRITOJHA
0 GoXBLINOMY DALY 00CTOATEALCTB: TPeOyeTCs SHAHMEe TONHLKO ONHOIO HapaMeTpa |,
UCTONb3YIOTCA [AHHBIE HAGMOESHHWE U0 OJMHOYHEIM CKBAKWHAM, S3HAUMTENLHO
yopomaeTcsa mpomnece Brumcienns. HecomHenno, 4ro 1Mcmoab3oBaHMe B pacdeTax
JAHHBIX OJUHOYHHX CKBAKUH BO3MOKHO NDH 3HAUWTENBHOM YOaIeHHE UX OT DeK,
KaHaJloB U BOJAOEMOB.

OneHnTh OTHOCWTEJBHY0 HOTPEIIHOCTh, BO3HHKAIOMLYI0 OT 3aMEHH IIOJyorpa-
HAYEHHOI0 HOTOKA HEOrpAHWYeHHEIM, BO3MOMKHO IO dopMye

Bt = ‘g:} : (IV.131)

e Oy — OTHOCHTENIBHAS NOTPEIIHOCTh BEHITUCICHM NUTAHWA TPYHTOBHX BOL,
BO3BHWKAIOMAS M3-33 OpHMeHeHUs GopMmyiast s HeorpaamdeHHoro moroka (IV.65)
smecro ¢gopmyast (IV.6) juia HOTyOrpaHWIEHHOrO HOTOKA, B MOJAX e[MHUIH;
0
a:%% (3mece AH®, AH — wW3MeHeHHe ypOBHS TPYHTOBEIX BOJ 3a BpeMsa ! COOT-
1
peTcTBEHHO B HavambHoM (z = 0) ¥ B maHHOM cedeHHMA moToKa I); P = o

x
(SD,GCI; A== > ]/7 s '€ 2 — paccToAHNE MeRTY HAYAJAbLHBIM A paCUYeTHHIM Cede-
(42

HAAME — CKBR)KMHaMA — noroma). OcranpHEle 0003HAUCHHS TPERHHAES

Eenm 3agaTbCs PA3MAYHBIMA 3HAYCHAAMA oo U {, TO miIa HAX MoRHO HAHTHA
COOTBETCTBYIOMME BEIMYWHH HOTPeIIHOCTed, BO3HMKAIOMMAX OT 3aMEHEl OfHOH
pacgeTHo#t cxeMmsl ApyToit (pme. 45). Ha ocmoBannu mOMOrpaMmsi, IpefCTaBieHHOHR

Ha 9TOM PUCYHKE, JerKo HmepefiTh K omeHKe MOIYCTHMOTO s BHOpaHHOM morpem-

HOCTH 8p HIKHETO LpeJeia PACCTOAHAS T MeKAY CKBARMHAME IO HOTOKY BOJ,
o AHS

¢ yderoM DasIAYHEIX OTHOCHTENBHEIX KoNeGaHMmit YypoBHA o= (puc. 46).

Taxk, HaIpEMep, 3Hast A RAaHHOTO BOZOHOCHOI'O TOPUBOHTa KOdPPWNEenT yposHe-
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Puc. 45. Tpadmk cBA3I BeJUYHHBl OTDEINHOCTH
pacueTa NUTANAsA IPYHTOBHIX Box mo dopmyme mus

HEOIDAHMYEHHOr0 IOTOKA C IapaMeTpaMH A =
x H()
= = I & =
2 Vat AH
_an’
rx-ﬂ*
2.0 T
7 I I

S
Y ///
7,'21 ////

70
D 0z 06 06 05 10 1z 75 16 18

P28

ENG T -

20 2

Puc. 46. I'padmr cBA3BHM OTHOCHTENBHHX BEIWIAH

H3MEeHeHHs YPOBHA T'DYHTOBHIX BOf, B HAYAIbHOM

CEUEHHM IOTOKA C mapaMeTpoM 2A IIpH PABHHX I0-

rpemHuocTAX § 4y pacdera TATAHNA TPYHTOBHIX BOJ
CBEPXy

;= 2% 2 =08y, =5%; 3—0,,=10%; 4—

O = 20%

1—6w

. /»‘hcp
IPOBOJHOCTH @ =

, pacdeTrHOe

BpeMa ¢ (MCIY SKCTpeMaJbHEIMEI
B IOAY YPOBHAMH) H pacCTOSHUE
MeKAY ABYMSA CKBajKMHAMM O TIO-
TOKY BOJ £, BEITUCIHM BRJIUUNHY ), =

xr o
= 5——=. IJTOT mapameTp, B3HATLL

2Va
AHO .
C yIeTOM OTHOMIeHMSA oL = ——, fiedi-

CTBUTENBHOTO MMM TOM ke Naphl
CKBQIKWH, IO3BOJACT HAUTH ¢ IO-
MOIIBIO pPIC. 4D COOTBETCTBYIOMLYIO
IOTPEITHOCTE Oy pacueTa MUTAHUA,

Mosguo pemuTh U oGpaTHYIO
3a/a9y:  3ajaBIONChL  JOIYCTHMOIL
OTPeIMHOCTEI0 §,; pacueTa NHUTa-
HRF TPYHTOBHX BOL st danTudCc-
cxoro otromreHusi oo = AH°/AH | upo-
BEPUTH, VIOBAETBOPAET JH HATION
morpemHocTH §,; GaRTIUIECKOC pac-
cTOSHUC X MeRAY HabJromaTe ! HEIM 1
cksanHamMu. Jlxg sToro Tpeby-
eMOe DACUeTHO® pACCTOAHHE T, =
== 2M/at (rme A -— mapametp, cnu-
MaeMBIl ¢ HOMO: pAMMBl) COLOCTAB-
ageTcd ¢ (PAKTHUECKHAM paccrof-
HUeM z. BEcam oxaskercsa, d9To
T = Zp, TO IOTPeIlHOCTH pacueTa
OUTAaHNA TPYHTOBBIX BOJ, BEITUCIICH-
Horo 1o OoJiee mpocToit Qopmyse
(IV.65), Gymer pasmoii unu MeHBLIS
3aaHHON §y.

Ha pwme. 46 pgas mewortopeix
morpewmnocteit 8, (oT 2 go 20%)
u306pakeHa CBA3b OTHOCHTEIBHBIX
H3MEHeHWH YpoBHCH TPYITOBHIX RO
B CMEIKHBEIX CKBasKUHaX oo = AH/AH
¢ EBOiHOW BeawmumHOU A, KoTopad,
Oyny4nm yMHOMEHa Ha Vat, naer
BHIDayKEHUE  PACCTOHHUA  MCIKILY
CKBAKHUHAMHA, T. 8. T = 20V at.

M3 sTor0 pucyHEKa ciaegyer, 9To
OpHA B3ATHUI B KAYeCTBE JOMYCTUMOM
morpeinHocT 8, = 5% paccrosimue
MeKIy CKBasKUHAMHU, NOIyCKalomee

npEMeHenne QOpPMYJH AJs HeorpaHmdeHHoro moroka (IV.65), Gymer x > 1,961 at

npu o = AHY/AH =

1,8 1 2> 0,89 Vatopra = AHYAH = 1,1.

Ipu goureasrrocT pacgeTHoro mepmona ¢t = 50 cyT B MepBoM caIydae PaccTos-

HEe MeXJY CKBa/RMHAMU [OIKHO OHTh z == 040 M mpm ¢ =
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[eCY \HOT'O BOJIOHOCHOT0 TOPHM3OHTA), BO BTOPOM CIYYae JJIA TOTO ;K€ BOJOHOCHOIO
rOpm30HTA T == 245 M.

JLJIs1 BOIOHOCHOT 0 FOPH30HTA, 3aKINIEHHOrO B cyrInaKax, upu a = 100 m2/cyT,
t = 50 cyr umeem: z = 139m gug o =1,8 u =63 M gua o = 1,1.

Taxnm o6pasom, gem GoJbIle BOMONPOHHUIIAEMOCTH HOPOJ, BOLOHOCHOTO TOpH-
30HTa, TeM 0O0JbIIe MOJNKHO GHTH PACCTOSHNE MERIY CKBAKMHAMY, KOTOPHIE MOLYT
paccMaTpUBAThCSL KaK OFXMHOYHEIe.

B caygasx HeOMHOPORZHOTO CTPOEHMSI BONOHOCHOTO TOPU3OHTA B WMiaHe W mpH-
MEHEHUsI MEeTONa KOHEYHHIX DPasHOCTeH MOrpelIHOCTh pacueTa WHTAHUS T'PYHTOBHIX
BOJ 6yUeT 3aBACErH OT TOYHOCTH OmpefeNeHust Ko3 hQuuuenTa QuIbTpauun B KajK-
IoM pacd THoM cedeHnn (cksaxmHe). Tak Kay TOYHOCTH HTOT0 KO3PUIACHTA TACTO
6BIBAeT HU3KOI, TO 1Eaeco00pas3Ho IOTOK Pas3felUTh HA YacTH C KYCOYnO0-OfHO-
PO VHIMY YCHOBHSAME (MIbTpauum. ' JIgA KaKa0ro OTHOCHTEIBHO OJHOPOLHOTO
y4acTKa HeoGX0MMO 10 JAaHHBIM O PejKUMe YPOBHS O PeHeIIATEL KodhPHINeHT YPOBHE~
HIPOBOJHOCTH a = kh p/u.

Banaame morpemrocty onpefeideHns KospduumeHTa GEIBTPAUN Ha TOIHOCTH
pacueTa W TEHCHBHOCTH UMTAHUA PACCMOTPHM HIDKE BMECTe C OUEHKOH BIMAHAA
OTrPeIIHOCTeH APYTHX HapaMeTpOB.

Kax 6mro yrasamo pamee [em. dopmyny (IV.76)], meTon xoHeuHEIX pa3HOCTed
nMeeT OTPaHMYEHUE, CBSI3aHHOE C BLIPA;KEHHEM PACXOJ0B HeyCTAHOBUBMETOCsST TO-
ToKAa BOA (opMyNaMul, efCTBUTENBLHLIMA JJISI YCTAHOBUBIIEIOCS [BUKEHMS.

C. @. Asepssaaos (1956) comocTaBMI PacXofbl TPYHTOBOTO IOTOKA, BEITHCIEH-
HEle 1O (POpMYJaM MJisi HeYCTAaHOBHWBIIETOCs IIONYOTPAHWICHHOTO IOTOKA Qy,
¢ PacxXojaMu, BEHIMCICHHHMHE X0 dopMmyte [lromiom pisg yCTaHOBHBIIETOCH NBHIKE-
s Qy. CooTHowleHWE BHTHX PacXofoB s pasiugnpiXx Kpumrepues Ddypre Fo =
= at/x? npusemeHo B Tabi. 5, rae gauer swaweHma y = Quy/Qy.

3 gagEHx Tabiu. ) ciaenyer, 9ro omubKa B pacdeTe pacxoma DOTOKa IO GopMYy-
Ja\l JUIsA YCTaHOBHBIIETOCS NBWKENHs OYNeT TeM MeHbIIE, geM O0Jbile 3HAUCHNS
Fo. Nuage rosopst, omubra 0yaeT Tem MeHbINE, 9eM LOJbIIE TOTOK cymecTeyer (f)
1 yeM oH Kopode, T. €. ueM MeHbmIe z, o C. @. Apepbanosy (1956). Yaurupas aTo
06CTosI eNBLCTBO, CIEAYET 3aKIIOYNTH, ITO PACCTOSIHHEE ME;KAY CHBAKUHAMHU, 3aKIa-
IHBAaEMBHMHA [ XapPAKTePHCTHKHA IOTOKOB, NOIIKHH OblTh He Ooliee deM

z= 4=, (1V.132)

THe ¢ — KO3PPHUIMEeHT YPOBHEIPOBONHOCTH BOMOHOCHOTO MIACTA; ¢ —— pacd4eTHOe
BpeMsi, HaIIpUMeD DPaBHOEe IPOMEKYTKY MeKIY CPOKaMH HACTYIICHUS MHHHEMYMA
¥ CINEeLYIOMEro 3a HEM MAKCAMyMa YPOBHsA.

Benmauna Fo mosxer Owith B3sira W3 Tabll. 5 B 3aBHCUMOCTH OT BeJWIHHH Y,
KOTOpasi, B CBOK OdYepe[b, CBsA3aHAa C OTHOCHUTENBLHOI IOTPEIIHOCTHIO 1} pacyeTa
pacxofa IIOTOKa 3aBUCUMOCTBLIO

= Quy—0y _ o __
n Gy x—1, (IV.133)

re 0603HaueHNUs IIPe)KHIHE.

Tarmy o006pasoM, 3afaBIIACh JOOYCTUMOH OTHOCUTENHHONH IOrPemIHOCTHLIO
pacuera pacxofa IOTOKA TPYHTOBHIX BOJ 1, Hampmmep paesoidt 21%, ms (IV.133)
ompeneinsiem ¥, = 1 4+ 0,21 = 1,21, Jlaxee mo Tabx. 5 HaXOAUM COOTBETCTBYWMEE
suauesne Fo = 0,40,
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TaGauuna 5

3navenna KodpguuneHTa Y = %ﬂy =f(Fo)
v

Fo ! % Fo % Fo ’ % Fo % l Fo i b4

i & !
0 oo 0,6 | 1,53 0,9 l 1,09 4,0 1,02 | 25,0 1,0
0,01 564 | 047 | 1,51 1,0 1,08 4,5 1,02 30,0 1,0
0,02 | 3,9 | 048 | 1,47 1,2 1,07 5,0 1,02 350 1,0
0,03 | 3,26 | 020 | 1,42 1,4 1,06 6,0 1,01 ' 40,0 1,0
0,04 2,82 | 0,25 | 1,34 1,6 | 1,05 7,0 1,00 1 45,0 1,0
0,05 2,52 | 0,30 | 1,28 18 | 105 8,0 1,00 ' 50,0 1,0
0,06 2,31 | 0,35 | 1,2 2,0 1,04 9,0 1,00 60,0 1,0
0,07 215 | 040 | 1,21 2,2 1,04 10,0 1,00 ' 70,0 1,0
0,08 2,02 | 045 | 1,19 2,4 1,04 12,0 1,00 ¢ 80,0 1,0
0,09 1,91 | 0,50 | 1,17 2,6 1,03 14,0 1,00 | 90,0 1,0
0,10 1,83 | 0,60 | 1,14 2,8 1,03 16,0 1,00 ' 100,0 1,0
0,12 1,70 | 0,70 | 1,12 3,0 1,03 18,0 1,00 |
0,14 1,60 | 0,80 | 1,10 3,5 1,02 20,0 1,00 |

Ecan B mansom mpumepe a = 1000 m%/cyr, ¢+ = 50 ¢yT, To ¢ yueToM 3HadeHUT
Fo = 0,40 monyuaem HamGonbImee ONYCTHMOE PACCTOSHOE MEKAY CKBAKAHAMH,
paBHoe corunacao (IV.132) Benmumume

1000 - 50

Haxosen, MeTpollorniecKie HOTPeNTHOCTH pPacdeTa WHTeHCHBHOCTA OHUTAHHAS W
MOryT OHTHL OIeHeHH, eciad yuects (IV.75) m momycTrMble HOrpeMHOCTH Hamboxee
TPYHHO HOAJAIOIMXCA OHpefielleHNI0 IepeMeHHHIX IapaMeTpOB.

TlepennmeM yxa3aHHYI0O (GOPMYIY [JiA ONHOMEPHOTO HOTOKa B OJHOPONHOM
miaacte B BUHE

AH khe

rie Ahy, Ah: — majienns Halopa TPYHTOBOH BOJB COOTBETCTBEHHO MeyK[y cede-
puaMu 1 —2 u 2—3, pacmolioseBHHME [0 HOTOKY BON; A, — CPefHAs MOIIHOCTH
I'DYHTOBOTO TOTOKa, Az — DACCTOSHHS Me;K[y OTHMHA CeUeHWSMH (CKBaKMHAMIE).
Ocranpasie 0003Ha9eHUS TpesrHNE.

Iipenenbuas aGCoM0THAs DOTPENIHOCTD PacueTa BelWYMHE 1 COCTABHUT

hc khc
A, = -%ti A+ -(%ﬁ Acar) + Tz Acaa), (1V.135)

rae Ay, A@anga Aan,) — TpesledbHbIe WK JOOYCTAMbE a6COMIOTHHE IOTPEIMHOCTH
COOTBETCTBEHHO BOJIOOTHAUM WM HeJOCTATKA HACHIEHHsi PYHTOB, BeJIMYMHE Da-
IeHWs HAIOPOB TPYHTOBOM BOIH MexAy cedenmamu I —2 m 2—3; ocranpHbie 0060-
3HAYeHHS HpesKHue.

khe
Tak mampumep, upm AH/At = 10 mm/cyT, (739&_; = 10-20/(400) = 0,00125
1/eyr, A= 0,02, A@n,y = 0,02 M; Aan,y = 0,02 M Gynem mmeTs:
A, =10-0,02+4 0,00125- 10® (0,02 4-0,02) = 0,2 4- 0,05 = 0,25 mm/cyr.
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13 aroro mpmmepa BHHO, 9T0 OCHOBHON BKJIaj B 00MmyI0 MOrPemHOCTh PacdeTa
BHOCHT HOTPEHIHOCTD OIpefiellenns napameTpa . Clexyer saMeTHTH, 9T0 BePOATHOR
OTKJIOHEHHE CYMMBI OT CpeJHEero 3HadeHHsi PABHO KOPHIO KBAaJPAaTHOMY W3 CYMME
KBaJ[PaTOB BEPOATHHX OTHIOHeHHHl ciaraeMmx. I109TOMYy BeposATHOE OTKJIOHEHHE
0ymeT MeHBIIE CYMMEL BepDOATHHX OTKIOHEHHH claraeMHX. [{is mawHOro mpmMepa
BepositHoe oTkJIoHenme Gymer 0,21 mm/cyT.

Ilpremaemoir gomycrTnmofl mOrpemHocTHI0 IapaMeTpa (L MOKHO CIMTATh A, =
= (,01. Torga o6mas IpefedbHas IOrPeIIHOCTH BJINYHNHH W B YKa3aHHOM IpAMepe
cocrasut 0,15 MM/cyr.

B ycumoBmax =xopommero mpeHMpoOBAaHWA CHIBHOOPOHHIAGMHX BONOHOCHKX
IIacTOB Ha 00myI0 IOrpelmHocTh A, O0CHOBHOe BIWMAHWE OKA3HIBAIOT HOTPENIHOCTH
3aMepa YPOBHs BORH H, CJIe0BaTedbHO, DafeHAA Haopa II0 AIHHE IoToka Aan).

Ecun wexopnmih W3 YCJIOBMs, 9TO COOTBETCTBYIONIAA COCTABISIOMAA 06mei
ImorpemHocTn foiykHa OwTh He Goaxee 0,05 Mm/cyr, T.e.

% Acamy < 0,00005 /oy,

TO IOJYyYAM YCJIOBHE
Az = 141V khpAany, M, (IV.136)

COTJIACHO KOTOPOMY MOKHO HAUTH HUKHAN Ipefiell PACCTOSHNAL MY CKBARAHAMHA
o0BuHEEe 3aMepPL YPOBHA BOABL B KOTOPHX ofecmedaT TpeGyeMyio TOYHOCTH pacdeTa
BeJIMUMHE w.
Hanpumep, npm  khc, = 1500 m*/cyr, A@n = 0,02 M Gynmem mMers Az =
> 141Y/1500-0,02 = 772 M. Bepxumit mpefel PAacCTOAHMS MeKAY CKBAKAHAMH:
RJs1 3TOro Ke IpmMepa maineMm mo (IV.132), mpmaas p = 0,10, ¢ =50 cyT; § =
= 1,21 m Fo. = 0,40:

at_ 1500~ 50
o=V 5o =V susis ~ 1570 x.

Taxye cpaBHNTEIBHO GOJBIOINE PACCTOAHUSA MeMIY CKBa;RUHAMEA IPUMEHAIOTCT
IpH PermoHalbHOM HM3YYeHHW DesKMMa W GallaHCA TPYHTOBHX BOJ.

Ananornuso gopmyie (IV.135) MoskHO HamMcaTh BHpayKeHNe LA TMPefieIbHOR
aGCOMIOTHOM HOrpemHOCTH WHTeHCHBHOCTH NATAHEA TPYHTOBLIX BOJX B CIYYa®
HEONHOPOZHOTO IO BOJONPOHUIASMOCTH ILIACTa

AH kyhep hep AR hc Ah
Aw=_At— Au‘f‘ (Alz)z A(Ahl)+ (Ax)r) A(Ahz)+ (KI 1 A + P 2 A (IV-137)'

rae Ap,, Ap, — IpegelbHEE WIA [OIYCTAMHE a0CONIOTHHE HOrPemIHOCTH Ko3(dn-
OHeHToB (QMIBTPANUN COOTBETCTBeHHO B WHTIEDPBAJNaX IIOTOKA MeKTy CKB. 1—2
un 2—3. Ilpm aroM Kodddmmuentsr QumiabTpanum k, M k, ABIAIOTCSA yCpegHeHHBIMA
Ha COOTBETCTBYIOmMUX HHTepBadax. OHE MOTYT ompefelAThCH METONOM OIIBITHHIX
OTKATEK.

3uaa abCoMIOTHE® MOTPEHIHOCTH pacueTa MHTEHCHBHOCTH HUTAHHA IPYHTOBHX
BOJ[, JIETKO BHYHCIATH OTHOCHTENbHHE IOTPEIIHOCIH.

Haupumep, IpefeiabHas OTHOCHTENIbHASA IOTPEMHOCTS pacueTa INUTAHAA TPYH-
TosX Boxy mo gopmyae (IV.6) mia momyorpanmueHHOro mOTOKa paBHA

Bwt =6M + 26R (A)s (IV'I?)S)
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rge 8, — IpejenbHas OTHOCHTENbHAs TOTP IIHOCTD OIpenedeHNs BOJOOTHATN MM
HeIoCTaTKa HaCHIMEHUA Mopox; Og (n)— IpenelpHAs OTHOCATENILHAS IIOTPEeIIHOCTH
onpeneliennsa sHaueHUs QyHruux R (A).

TlocoenHsiag MOrPEIIHOCTh 33BUCUT OT OTHOCUTEJIHHOUM HOTPEITHOCTH IapaMeTpa

x
A= ———, T.e. OT BeIVNYUHHI

2Vat'
6a= 1 (854 O (1V.139)

anech 8p — OTHOCUTENbHAs HOIPEMHOCThL ompejeleHmss rodddruuuenTa GHILTpa-
IUH BOMOHOCHHX TIOPON.

Taxk, ecau §, = 0,10; §, = 0,10, To 8, = 0,10. [lamee u3 mpuxa. 1 Haxopum
COOTBETCTBYIOMYIO IOrPEIIHOCTHL QYHKRUMA Og (1), Kak OTHOCHTeIbHOE OpHpameHue
mocuenHed, OTBedalomee OTHOCHUTEIbLHOMY NPUPAMEHHI0 apryMeHTa A, PABHOMY
8 = 0,10. Oasn suagenuit Aot 0,10 o 0,11 naxogum &g (1) = Ar o)/ R(A)= 0,025.

ToaTomMy Ais MaHHOrO HpHMepa OTHOCHTEJIbHAS HMOTPEIIHOCTL pacdeTa BeJU-
qunast wt coctasut: 8,= 0,10 4- 2.0,025 = 0,15. Taxo# pacueT moOrpelHOCTH
OoTBeYaeT CJAYy4al0 BHYUCACHUSA KOIQPHUIMeHTa YPOBHEHPOBOJHOCTA IO JAHHEIM
o Ko3pdunuente QUALTPAUUU k ¥ BOLOOT/A4K TOPON M.

Ho ecan ToT ke K03)UIMEHT yPOBHEIIPOBOXHOCTA HAXORHUTh, UCXOMA U3 faH-
HEIX pe:XuMHHX Habxonenuit, Hanpumep mo (IV.30), To morpemnocrs &, coxpa-
MAeTCA 710 BeJIMIHHEL O, TaK KaK 3aMepHl Iphpamenni yposHed Boxsi AH® u AH
B ceueHuax z = 0, £ > 0 MMewT HUYTOKHO MAJyI0O HOTPEITHOCTH.

N3 sroro mpuMepa BUHO, HACKOJILKO BajyKHO IpPEBAPUTENbHO HAWTH OO JaH-

HHM DOXKUMHHEX HaOXOfeHNH HapaMeTp A = x/Zl/at. Tax sKe BaKHO YMeHBIINTH
TMOTPEIIHOCTh OMpPEeIeAeHHS BOJOOTIAYA TOPOJ W

Hecomuentno, uTo TpeGyeMas TOYHOCTH pacdeTa NIHUTAHUS TIPYHTOBHX BOJ,
NOJKHA OHTH He HIGKE, 8 3HAYUTENLHO BHINE TOYHOCTH YKCIEPHMEHTAJIbHOIO Ompe-
nelleHWs THaBHeHIINX 9IeMEHTOB BoJHOTO 0axaHca, T. €. OCAJKOB MCIAPeHUS WU
TOBEPXHOCTHOTO CTOKa. JlONyCTIMAsT OTHOCHTEILHAS IOTPeIIHOCTh BeJNINHE TUTa-
HYA TPYHTOBHX BOJ OOHMHO cuuTaercsi paBHOM 8, = 10 —20%. Ilpm Tmarexan-
HOM OILpefieleHNN mapaMmeTpa u (¢ TogHocTsio 5 — 10 ora. %) u jocTaToaHo 0GoOCHO-
BAHHOM BHIGOpE PACCTOAHWHA MeIY CKBA)KMHAMU 2 OTHOCUTENbLHAd IIOTPEMHOCTH
BeJIMYNHL IATAHUS TPYHTOBHX Boj He upepsmaeT 10%, 970 BOoaHe yiOBIETBOPALT
Tpe6OBAaHNAM BOHOGANAHCOBEX DaCYeTOB.



I'JTABA ITATAA

NCCAEJOBAHUE BJATOIIEPEHOCA M BAJTAHCA BJIATI
B 30HE A3PATIMN

BJATOITEPEHOC B 30HE AJSPAIINN

Maydenue OajaHca BIAT¥ B 30HC a9PalBH, OTAENAIONEH mepBHIT BOMOHOCHHR
TOPU30HT I''yHTO! B BOJ OT JHEBHO.! MOBEPXHOCTH, IpeACTABIACT OOJNBIION HAYY-
HEH ¥ TpakTHYecKNH uHTepec. B HaydHoM OTHOMEHNN 3HAHNE 3aKOHOB I PeBUKe-
HUs BIarH B HENACLIMEHHOH 30HC Ba;KHO JJA IHO3HaHWA IPONECCOB GOPMUPOBaHUSA
TPYHTOBLIX BOJ, UX pEKEMa BO B3aWMOCBABK C IIPOMECCAMH Ha THEBHOHW IOBEPX-
HOCTH 4 B TJIYOOKUX HEpaX 3eMJIK. B DpakTAYeCcKOM OTHONIEHUE W3}y 9eHUE 3aK0HOB
nepefBUsKeHNA BIATH B 9TOH 30He HEOOXOMUMO JJif OUPEAeJeHUS BOCIOJIHEHWS
3aaCOB IOJ3€MHBIX BOJ, VIPaBIEHUS DE;KUMOM MNOYBEHHOH BJarW, HANPUMEP
B KOpHEOOMTACMOM CJi0e IOYB, NI 00OCHOBAaHMA WMCKYCCTBEHHOTO BOCIIONHEHYS
3aII0COB TPYHTOBHX BOJ M fIf Pa3paboTKU 3aMETHHIX MePOIpAATHE o oxpaHe
STUX BOJ[ OT 3aTPA3HEHHMA W T. I.

Ilepen paccMoTpenMeM TeOpPeTHYECKWX BOIPOCOB BJATONEPEHOCA OCTARHOBUMCH
HA KaTeTOPUAX W BHaX BOJB, a TAKyKe HA KAYeCTBEHHOM OIpEfeIeHUY BO3MOKHBIX
MeXaHW3MOB JBYKOHMWS BJATH.

Brisl BOIBL B HEHACHIMEHHBIX MHOPOJAX M MEXAHW3MBI €€ [BHKEHUS

Bona B ropumx mopopmax MomkeT OHTh B ra3000pa3HoOil, ;KHfKOH W TBepabIX
dazax. Ilocaenmasa oOHuHO IpepcTaBlieHa JBOM, HO CYIECTBYET TaKKe M Kak
CBA3a3HHASA (QUBUKO-XWMHUYECKH,

He ocranaBnuBasch Ha MHOTOYUCHEHHHEIX KiaccuUKALUAX BOM B HeHaCHIeH-
HBIX IIOYBOrPYHTaX (MHHEPAXOrHIeCKOH, FEOXUMUTIECKON M PerMOHAIbHO-TULPOreo-
norngecko#), BozpMeM KAk Ham{olee CTPOMHYI0 W THINYHYIO [JiA IIOYBEHHO-TULPO-
reoJior:iI6CKAX MCCIe/0BAHMI KIACCHQMKALNIO, NPHHATYI B IOYBeHHOHW THIPO-
aornu (mo A. A. Pop:, C. U. Hoxrosy, ®. E. Honsacesy m pgp.).

CornacHO B3TIAMaM DTUX aBTOPOB, B 30HE HEIOJHOLO HaCHIEHWs (aspanm{)
pasnH4anT cieaylommue ¢GopMn Blard: 1) KpuCTanaMsalUoHHY0, 2) TBEpAYIO,
3) mapooGpasHywo, 4) Ipo4HO- ¥ pHXJIOCBABaHHyI0, 5) cBoGoxmyo. Ilochenmsas
moppasfeseTca HA: CTHIKOBYIO, KaNWIIAPHO-IOBHMEHHYIO, IPABUTALOHHO-IIPO-
CagIuBAIOmMYIOCs, KaIlWiaPHO-IOAIEePTY0 M BOAY IPYHTOBOIO MOTOKA. PaccMoTpuM
Te (YOPMH BJaTW, KOTOPHE SRJAIOTCH HENOCPEICTBeHHHM O0GBEKTOM BOZHOGAIAHCO-
BBIX WMCCIie[0OBAHMUIA.

IlapooGpasHasas Biar a HaXOOUTCA B MOYBEHHOM Bo3jyxe. Ilepexpu-
raercd aKTHBHO IOJ BJIMsAHWeM IpajAeHTa YHP TOCTH HapoB W HaCCHBHO BMeCTe
¢ ToKoM Bo3pyXa. Ilpm BraKHOCTH HOYBH BHINE BIARKHOCTH YCTOAGUBOrO 3aBANAHNA
pacrennit (B3) xoamgecTBo BogsSHOrO Hapa MaKCHEMAaNbHO MiA [aHHOHM TeMIepaTypH.
Jpmxenne mapoo6pasHoll Baarm mHomamsgercs sakony (Dmka. DTa dopMma BIarm
TIpeficTaBIAeT WHTEPEC TPY BOXHOOAIAHCOBHX MCCIENOBAHAAX B 3aCYILIMBLIX 30HAX
OYCTHHb K B BHICOKOTOPHKIX YCIOBWAX, IAe BOBMOMKHEL M SHAUUTEJLHH 110 BelIMgmHe:
OpONecCH KOHIeHCAIMN BOXAHLIX WapoB.
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IlpoarocesiBaEHAafA BIaTa VYIePKMBAGTCA afCcOPONHOHHEIMHA CH-
JIaMu TOYBeHHHX dacThI, goctrrawmuma 10 000 kre/em?. Ha mosepxuocTn mociesn-
HOX ofpasyeTcst ToHKasg IAeHKA TONIIHON B [Ba-TPH AWaMeTpPa MOJEKYd BOMEL.
IIo cBomM cBoiicTBaM oHa GAHM3Ka K TBEPHOMY Tely, MMeeT GOJBIIVIO IAOTHOCTE
(8 cpegmem 2). IIpu cRBoeM BOSHUKHOBEHHMH BHIeIsteT TeMJIOTY CMAadMBAHMS.

MarcnManpHoe cofiep;KaHNe HPogHOCBa3aHHOK Baarn (MAB — vaxcumanbHas
afCcopOMUoHHAA BIATOEMKOCTB) OOpeneldseTcs O BeJNAYMHe HePacTBOPAOIETro
00beMa IPH YCIOBHEA IDAMEHEHHS DPacTBOPOB CoJIe BHICOKOW KOHIEHTpanmuu, Ti0
TeIIOTe CMAUWBAHUA W OmoiormieckmM MeTomom. llepejgBuraercd Taxas Biara
TOJHKO B TMapoobpa3sHOM COCTOAHMM,

Ilpm Tonmmse caos apgcopbmposamdoit Biarm, pasHoilt 10—30 muamerpam
MoleKyn sonel, o B. B. [{epsarmny, oGpasyeTcs colbBaTHHEIA CJIOH HPaKTHICCKH
0e3 BHIeJieHHsA Temia. ITOT cXoil, Kak yrasmisaer @. K. Hoagces, Tarme
EMeeT aHOMAJbHBIE (H3UKO-XMMUYECKEe CBOMCTBA 0[O CPABHEHHIO C JKEIKOCTHIO
B oOBeMe.

Puxxmocsasansasa BAara o6pasyer BOKPYr HOYBOHHHIX 9aCTHIL
nnesKy (IUleHogHas BjXara), TOJNOIAHA KOTOPOHX MOKeT MOCTHraTh HECATKOB HHa-
MeTpoB Moderyi. ILIoTHOCTH ee He UpeBHIMIaeT MIOTHOCTA OGHTHON KHIKON BOH.
Cnoco6HoCTbI0O BHIEJAATHL TEMIOTY CMadYnBaHWA He obaapgaeT. [mapocTarmdecKoro
TaBJICHAA He IepefaeT, 3aMep3aeT OpH TeMOepaType HUKe HYJs.

ComepskaHme pHIXJIOCBA3aHHON BOJH HPUGIMKEHHO MOKHO ONPEAeddTh IO
BeJIMYUHe HEPaCcTBOPAMEro 00beMa HPHM IpPAMeHEHAHR pPacTBOPOB COJNEH HMBKOH
ronmentpanun. Ilo B. B. [{eparuny, osa mepegBuraercs mon BIASHUEM COPONUOH-
HHIX CHJI W IpajiieHTa pPACKIMHOABAOMEr0 MaBJeHNWA, OOHYHO 0T TONCTHX IJICHOK
K TOHKHM.

®. E. Honsces (1944) canraer BepxaHnM mpeneinoM faeitcteug gunddysHoro Mexa-
HA3Ma MATPAINEHE BIaTW MaKCHMaJbHYI rurpockonmyuocts (MI), koTopaa cosma-
DaeT ¢ TpeThbeil Touxo#l HmepeloMa KPUBOU CYIIKK ([JsA THKEIOCYTIIMHNCTHX [OYB).
Copep:xapae caMOil IIeHOYHOR BJIATH OH PACHPOCTPAaHAET A0 BIAKHOCTH yCTOHTH-
Boro saBguaHUs pacrtenumilt (BY3), KoTopo# orBegaeT BTOpadg TOUKA HepeiaoMa
rkpneoii cymrn. B mpepexe or MI' o BY3 meitcrByeT aninh NIeHOTHHE MeXaHU3M
MATrpanAy HIeHOYHOH BIATH.

B npepeae Biayxkao>TH o BY3 no B3PP (BmakuoCTh 3aMeiennss pocTa pacTe-
HUM) meficTByeT yiKe MIeHOYHO-MEHACKOBEIA MEXaHUAM MUTPATIAA C YIaCTHeM Kallli-
JIAPHHX CIWI W PACKINHABAKINETO [aBIeHAA IeHoK. IIpm aTom Biara mo cBoei
mpupoje SABAsieTCS YiKe MAeHoIHO-MeHmcKoBoil. CocrosiEmoo B3PP coorsercTByer
mepBasg TouKa HepedoMa Ha KPABOH CYIIKHA.

Taxnm o6pasoM, mouseHHO-rHAposoTHYeckne KoucTasTs MI, BY3 m B3PP
MOT'YT OLNPEeNeNATHCS [0 KPHUBHIM CYMKZ (3aBHCHMOCTSIM CKOPOCTH CYINIKHA OT Bpe-
MeHNH).

CBoGopgHasg BIarla OTANYaETCH OT HDpegAymAX KaTteropuit # Gopm
TEM, 9TO0 MOJEKYIH €€ He HMeIOT O PHeHTHPOBKY BOKPYT HOYBEHHBIX 4aCTHI; HepeBH-
TaeTcsa OHa IIOf BANSHEEM KaUMIISPHOTO W IPABHTAIMOHHOI0 MEXAaHU3MOB MHUTpa-
num, Kotopuie meicreyioT, mo d. E. Koascesy, cooTsercTBeHHO B HmpefelaX comgep-
sxagnsn Biaare B3PP—-HB (samvensmas Baaroemxocts) m HB—IIB (monmas Bua-
rOEMKOCTE).

B umepsoM npepene BrarocofepsRaHHS Ipeofaafaer KaOMLISPHAA Biara ¢ [Xo-
CTOAHHON CKOPOCTHIO CYIIKHA, a BO BTOPOM Ipefelie — TPABUTANAOHHAS BJAara
C TaKofl jKe CKOPOCTBIO CYIIKH.

TIo A. A. Pope (1952), cBoGomHas BIara MoKeT BCTPEUaThCH B CICRYOMHAX
dopmax m BEEax:
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1. TlopsentenHas siara, He MMeIOmias THIPOCTATHICCKON CBA3Y ¢ BOHOHOCHBIM
FOPH30HTOM WU IIORPa3felAomasicss Ha:

a) CTHIKOBYI0 KAUMJIJIAPHO-IIOABEMeEHHY (BCTpEUaeTCss B KPYHHO-, CpefHe- U
MeJKO3ePHUCTHX I0YBAX ¥ TPYHTAX B BHNE Pa300MEHHHX CKOIIeHUA BOKPYT TOUEK
COIPUKOCHOBEHMSI TBEPJHX UacTHl IpH siaHocTH << HB);

0) BHYTPHATPETATHYI0 KaUUJIISPHO-IONBEIMIEHHYI0 — B CTPYKTYPHEIX II0UBAX;

B) HacCHIMAIOWYI0 KAaIMIIsIPHO-IOXBEMEHHYI0 —— B CPEIHe3epPHUCTHIX IIOYBAX
Il TpYyHTaX IPH NCXORHOH CYXOCTH IOYBH K HejOCTI)KeHUH IIPefesibHOW MOMIHOCTH
HaCHIIEHHOTO CJOS;

r') cCOpOUMONHO-3aMKHYTYI0 B TOHKO3eDHMCTHIX I'PYHTAX B BHje MHAKPOCKOILIEe-
Huil B 0oJice KPYUIHBIX IOpax, W30JIMPOBAHHBIX <IIPOOKaMHU» HECBA3AHHOW BOJH
(scrpeuaercsi B mHTepBane saaxHocTH HB—BPHK — pnameocts pasphiBa Ka-
HUIIAPOB).

2. Hlojneprass rpasUTanMoHHAsl, TOLPA3NENTIOmMAsiCSa Ha:

a) TOJIepTO-TONBEMMEeHHYI0 KAIMIIAPHYI0 IPH BiajkHoCcTsAX Buime HB B cio-
HCTHIX TOJNIaX, B Gojlee TsKEJIHX (MENKOIOPHMCTHX) CIOSX IPH TONCTHIAHAA HX
Gosee NErKUMHU (KPYIHO3ePHHCTBIMHA) -—— YIOEPIKUBAETCA KaOWIJAPHBIME CHJIAMH;

0) HOAUIEPTYI0 KAIUIIAPHYIO — B I0YBAX U TPYHTAX JI0G0TO TPaHYIOMeTpH-
9ecKOT0 COCTaBa B BHIe BJIAarW KaUUNIsApHOH wKafimpl IDpm sBiaykHocTm or HB
no IB.

3. CpoGosiHast TpaBUTAIMOHHAA IEPEfBUTAIOMASCS IIOJ BIUSHWUEM CHIbI Ts-
JHeCTH, IOoApa3fielisiiomascsa Ha:

a) IpOCAIMBAIOMYIOCS BHU3 — B COCTOMINY HUCXO/SMIIET0 ABMKEHUS B CHOAX
¢ BaamuocThio B mpepenax HB—IIB;

§) BJAry BOJOHOCHMX TODW30HTOB, HACHINAIOMYI T'PYHTH W TOpPHEE IIOPOJEL
no TIB (¢ mompaBKo#l Ha 3ameMISHHHI BOBAYX).

OTUeTNMBYI0 TPAHMNY TCOPETHISCKN M HKCIEPHMEHTANBHO MOKHO YCTAHOBHTD
IUInL MEKIY IPOYHOCBSI3aHHON W PHXJIocBsa3anHo#k Braramu. Copep:kanue puIXJIO-
cBA3aHHON BIAr¥ MOKET BapbHPOBATH OT MOUTH PaBHOTO HYN0 (B JIEerkux IoYBax
H TPYHTax) 70 BeJW4YuH, ONMBKUX K TOJNHOH BiaroeMrocTH (B OecCTPYKTYDHEIX,
OTNEeUHHIX II0YBAX).

B yciaoBUAX HEeM30TEPMUIECKOTO DeKUMA [Jisi 30HH A9PAI{MH THINYHH JeTHIpe
OCHOBHHIX MeXaHH3Ma BIaromepeHoca: 1) MOJIeK YL APHO-I A YBMBHBIE; 2) TepMO-
RamULAAPHEIA; 3) TepMoocmoTHueckuil; 4) rpaBHTANMOHHEI.

Hepsuili W3 9THX MeXaHH3MOB IPHBOXUT B [BIDKEHHEe TPYMHOIOIBIKHYIO H
CpPesHeNOBIKHYI0O KAaTerOPMM BIATH, COJep/KaHMe KOTOPHX He mpesmmaer HB.
TlapoofpasHass Biara mmepejBHraeTcsi Ioj BiamsHAeM nuddysnmm, a mMHEAKAsT — IOX
BIMAHKEM MOIeKyngpHo# nmpdysmeHOCTH, T.e. Topx Bo3melicTemeM TpajHMeHTa
TOTeHIaZia BJAMKHOCTH, HA3LIBAEMOIO TaK)Ke TpafMeHTOM KAIMLIAPHOTO IOTeH-
nHajia WJIM BCACHBAIOWEro AasjieHns. B 9TOT jKe MeXaHM3M BXORAT IJIeHOIHO-Me-
HUCKOBLIA MeXaHU3M X feiicTBHe PACKIMHMUBAIONIEro MaBieHUs B TOH Mepe, B Kakoil
OHY 3aBHCAT OT CONEPIKAHMsT BIATH.

Bropoil MexaHM3M TaKKe PaCHPOCTPAHSETCH HA TPYRHO- B CPENHEIOABUKHYIO
BIaly W OTIMGAeTCA OT HepBOTO TONbKO IPHIMHOE csoero pmefictsmsa. Taxosoit
AIBJIACTCA TCpajueHT TeMIepaTyphl, OT KOTOPOH 3aBHCHUT CHJIa IIOBEPXHOCTHOT'O
HaTAKEHNA B KaUMJIIAPHHX MEHHCKaX M B IJeHKaX.

Tpermit (TepmoocMownqecKnn) mexaumsm, o B. B. [eparuny m M. K. Mezis-
ankoBoit (1957 r.), 06ycioBiIeE Pa3IMIHEIM YASILHEM TeIIOCOAEDKAHNeM TPaHNuY-
HOTO ¢ TBEPJLIM TCJOM CIIOA KANKOCTH M KEAKoCTH B o6beMe. IloTor Biarm sasmeur
OT IIPHPOAHl CTEHOK IOp U cBOHCTB camoi skupkocrn. OH HampaBlleH B CTOPOHY
HOBHIIAMKUXCSA TEMIIEPATYD.
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Ilo B. B. lleparuny u M. K. Measunrosoit (1950 r.), TepMOKanmmuiApHslii
IOTOK HPONOPIMOHANEH KBAAPATy TONNUHH IieHKW h2, a TepMOOCMOTHUeCKHA —
roxmuHe mienku k. O6a oTh moTOKA HampaBJeHH B pasHue cTopoHH. Hampasmenune
pesyABTHPVIOmeH X G y/ieT 3aBNUCETE OT BEJIUYATH A, T. €. 0T BRasHocTH. Ilpu Mamxoii
BIKHOCTH TOTOK IlampaBliel K TOPAYEMY KOHIY KAOMIIApa, OPH OONBION —
K XO0JO[HOMY.

Hama paborst (1972) mo aganmsy fUHaMHIKYA BJATH B 30He adpanud (CM. magee)
HoKa3ajaH, 9T0 IO BRHSHMEM TPafHeHTa BIAKHOCTH (KOIJAa MMEeT MECTO MOJEeRY-
asgpHo-gudPy3HBHEI MeXaHM3M) MOTYT BO3HHUKATH NBMKEHWsI BIard OT CIYOWUH
¢ MeHBMEH BIAKHOCTHIO K TAyOHHaMm ¢ GojbIiedl BIajKHOCTHIO Hopoj. IlpmamHoil
3TOTO SBJIAETCS HEOTHOPOJHOE CTPOEHMe TPYHTA MW HOYB B OTHOMEHUA pacIpe/e-
JeHAA B HEM MHKDO- M MaKpOIOpP.

[lo-sugmmomy, B MHUKpoOIOpax NpPH MOJERYIAPHO-mH(YPY3WBHOM BJAromepe-
HOCe IBIKEeHME BJIary, Kak o0OHuHO, HaupaBieHo o7 GoJiee BIAKHBIX K MEHee BIask-
HEM Y9aCTAM FPYHTA, & B MAKPOIOPAX — OT MeHee OTKPHTHIX JacTell mop MK KaHa-
jioB (Ha TayGmee) K GoJiee OTKPHITHIM YaCTAM [OP UM GOJee MINPOKMM KaHalaM
(OKOJNIO IOBEPXHOCTH).

OcnoBHple ypaBHeHUA BIATONEPEHOCA M MX pellleHne

B teopun Biaromepesoca mMUpoko npruMeHsieTcs 3aKoH Jlapch niiA BHIpasKeims
pacxofia HepejiBUTalomielicst Biaru B HeHachlmeHHo# 3ote. Ha ocmopammm aToro.
3aK0HA HMeeM:

qw=Fkw (G2-+ 1) (V.1)

TIe gw — pacxoq Biard 4epe3 e{MHNIY TIONEPEeYHOro CeYeHNMA TPYHTA 3a eguiumy
BpeMeHNn, M/cyT; kw — K03dPUINEHT BIATONPOBOHOCTH, 3aBUCAMIMN 0T BIAIKHOCTIC
CPYHTa, M/CYT; | — OTPHOATEJBHHIN MOTEHMHUAN BIAKHOCTH WM KAIMJIISPHEI
TOTEHIHATN, M; Z — KOOPJAHATA HANPABIGHWs BHU3, OTCYATHIBAEMAF 0T TOBEPX-
HOCTH 3eMJH, M.

. Bamoyg (1967 r.) mast ciydaeB HAKIOHHOTO K BepPTHKAJNN [BYWK HUA BIAArd
VUOTHBAET YTOJN MEKAY BEKTOPOM CKOPOCTH W BeprhKanbio a. [losromy BMector
(V.1) Gymer meiicTBHTEIBHO

qw = —kw (%p--f-cos oc) R (V.2)

rge o — YroJ MeKOy HanpaBJeHWeM IOTOKA M BePTHKANBHOM 0ChIO; P — Kalmi-
JASPHHIA IOTeHNMAN, YORBAWMMWI B HANPaBIEHUH Z.

Tak Kak KaOMAAsAPHBIA DOTEHIMAN B o0mEeM BHAe sBiseTcs QYHKIUeH Biak-
HOCTH W TEMIEPATYPH, a KOdPUIUEHT BIArolpOBOHOCTH 3aBUCHT TaKiKe 0T BIAM-
HOCTH ¥ COOTBETCTBYIONIETO €My HOTeHImala, To 0olee meiecoobpasHo BHadaje:
pPacCMOTpPeTh COCTABISIIONMEE, HANPHMED, AN BePTHKANBHOrO IOTOKA BIACH.

OcHOBHBAsACH HA (JEHOMEHOJIOIMIECKON TePMOJMHAMAKE HeoOPAaTHMHIX IpCIec—
COB, COTJACHO KOTOPOW BJAara B HEeHACHINEHHOH 30HE pacCcMAaTPUBAETCS KaK HEIpe-—
PHBHAS Cpejla, MOKHO HADMCATh JiIsi pacXofa (MM IIOTHOCTH IOTOKA) BIATH,
OePeJIBUTAIOMENCH 10 BEPTHKAJN 4epe3 epUHANY NIOMANA CedeHMs, BLIPAKEHUe
B BHJE

qw=—Dw-2— Dp2L 4 Iy, wicyr, (V.3)
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e Dw = kwoyp/0W — xosdpdunuent guddysnBHOCT HOYBEHHO-TPYHTOBOH BJary,
mepepBHUraomeiics B sRUGKOM Bue, M*/cyT; D= kyop /0T — rosdpdunument Tepmo-
nupQysUBHOCTH NOYBEHHO-TPYHTOBOM BJarm, M>%/Tpag-cyr; kw — RodHPUIMEHT
BIATONPOUMIIAEMOCTH, BABUCAHIMA OT BJIAJKHOCTE U IpefOLNPeNeIAIONAil TpaBUTa-
IUOHHKI BIaronepeHoc, m/cyr; ky— xoddduuueHT BIAroOpPOBOIHOCTH, 3aBUCA-
WHA OT DOTeHI[AANA BIAKHOCTH, M/cyT; W — 00beMHAH BaKHOCTH, [ — TeMmme-
parypa, °C; Dy=Dr 4+ kr (3mecb kr — xoaQuraenT BIATONPOHUIAEMOCTH
B YCIOBUAX [BAKeHUA BIATH IOJ] BAMAHNEM IPajfieHTa TeMIePATY P, M%/Tpaj: cyT).

Mcnonbsys UpWHIAD HePA3PHBIOCTH B YCIOBAAX HEYCTAHOBHBIIELOCA BUKE-
HWsI BIard, TOJYIMM OCHOBHOE YpaBHeHNE s HeYCTAHOBUBMIETOCSH OXHOMEOPHOTO
BIaronepedoca B HEM30METPHUYECKUX YCIOBHAX

aw 2w , 02T Okyw
—T)t—::DW 0z2 +D7 gz2 oz ! (V4)

rje t — BpeMs, OTCYUTHIBAEMOE OT Ha4aila BOBMYMEHHs HOTOKAa BJATH Ha ero Tpa-
HAIe; OCTaibHble 0003HAYEHHAA IpesRIMe.

Ypasuernne (V.4) meficTBUTeNBHO [JNSA Malo H3MEHAINIUXCA BO BPEMEHH BeJIH-
YUH BIAKHOCTH, CPAaBHUTEIHHO ONHOPOSHHIX T'EPOTEOTEPMHAYECKHAX YCIOBHHA B pac-
YeTHOM CJIoe Z M [JIsI KOPOTKMX PAacueTHHX HHTepBajoB BpemeRH: ¢. [lpm atmx yeio-
BUSX BIOOJNHE NOOyCcTUMO cumrarh: Dw = const, Dy = const m Ay = const.

Pesyapratn Haueit pagorst (1970 r.), mocssameHHON aHaJHW3y LpOLECCa IUTA-
HUA PPYHTOBHIX BOX B (MIOBUOTMAIMANBHEIX [MeCKaX, yKasajlll Ha BO3BMOMKHOCTD
OPHHATHA 3a NPONOJIKATENbHBIE OTPE3KH BpeMeHH (Ce30Hb) IMOCTOAHCTBA BeJiH-
ynas 7 JOW.

YuuTeiBag 9T0, a TaKyKe NPHHIHUI CYHEPHOSHIMM, MH BIOPaBe HaOWCATH

DAW) o, 2 (AW) . 3(Bkw)
S e (V-5)
TIe

AW =W —We; Akw=kw — kw,;

(3meck W, kw — oGBeMHAsA BIAKHOCTD B KOIPPHUIMEHT BIATONPOHAIIAEMOCTH TOPOK
B MoMeHT BpemeHU #; W, Ky, — COOTBOTCTBYIOIHEe BEJHYMHE! JJfA HATaIBHOTO
momeHTa BpeMeHn ¢ == 0; B = 2Dy -+ k40T /0W — o6obmenHEii mapamerp Bjiaro-
mepeHoca, OTPaRAIOMMA LIS NAHHHX YCIOBUE BIMSHIE TEeMIEePATYPHOTO ¥ BIarK-
HOCTHOTO MWoJlefl Ha BIArOmepPeHOC; OCTAJbHEE OGO3HAUEHHS. IPeRHIE).

Taxmm oGpasom, ypasmexue (V.D) ME BIpaBe NPUMEHATDH A aHajU3a ecre-
CTBEHHHX [OJIeH BIAKHOCTH UpH HEGOMBIINX MHTePBajlaX BPEMEHN { W PACCTOSHHS
Z, IJA KOTOPHX H3MeHeHEWe mapaMmerpa B sBisieTcs HecymeCTBeHHBIM.

Ilonyueunsie HaMyu pemeHns ypasmeHus (V.5) MB OpuMeHnseM AJis CpaBHHA-
TeJIbHO KOPOTKHX OTPE3KOB BpPeMeHM I, TaK KaK B KajIoM W3 HUX Haba0mai0TcH
MeNJIeHHO W3MEHMIOMMUECs BeInunHH BIaskHOCTH W u temumeparypw I'. VsmenexHmne
OTHX IOKasaTeleldl B KaKAOM I[MKJIe IOYTH HE 3aBHCHT OT TULPOTEPMUYECKOTO DPe-
JKAMa OPeqIIeCTBYIOMAX I[HKI0OB B KA/ Pa3 OIpPejesseTcs JIUUIb COOTBETCTBY-
OMUMA HayaJbHBIMY W IPaHWYHHEME yciaosmsmu. [Ipu atoMm [isa wammoro pacuer-
HOro IHKJa (T. e. BpeMeHM £) YTOUHAKTCH 3HadeHHs1 mapamerpa B = f (W, T),
HCXONsl U3 TMPOTHOSHON WM (paKTHYeCKH HalNIONeHHOUW BiaykHocTH W, a Takmxe
remneparypst T,

KpoMe »5TUX yCHOBHH, YUYUTHBAGMHX LOPA HNCHONB30BAHEHN aHAJUTHIECKEAX
pemexnuit ypasueHus (V.5), Mpl DpAMeHSeM CH0co0 GespasMepHHX Kod(@HUIEEHTOB,
TpencTaBIAIOMUX co60fl OTHOIEHHE paCXOX0B BIArM B HAaHHOM (pacueTHOM) I
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HaY9aJbHOM Ce4eHUIX MOTOKA. ITO 0OCTOATEIBCTBO TAK)KE YMEHBIIAET BJIMASHME IPH-
HATHX HaMM HONYmEeHHH (0 IOCTOSHCTBE [AapaMeTPOB BIATONepeH0ca) Ha pesyilb-
TATH PacYeToB.

Kosgduument sirarompormmaeMoct#t mopox kw = f (W), obycunosansammuit
TpaBATALHOHHLIN BIATOIePeHOC, OIIPeieIAeTesa o nasecTHOM gopmyie C. @. Asepn-
arosa (1950)

W—Wjy 3¢
kWr- k (m——VVTO) ° N l\l/CyT, (V'6)

rae k — wosddunment GUABTPAUMA HOPOR HIPHU IOJHOM HACHIEHHH, M/CyT; n —
mopHECTOCTD mopoy; W, — comepykanme CBA3aHHOM BIard B eguANIe 00beMa IpyHTa,
NpUHAMaeMOe HAME DaBHHIM HamMeHbIme#dt Bmaroemxoctn IB.

Ha cnpaseninBocTh TaKo#t nHTePIpeTanii Beanunssl W, yrassBaeT ToT gaKT,
49T0 B NPAKTHYIECKAX CIydYaAX BIArollepeHoca TI'PaBATAIMOHHOe NBIKEHHe BIATH
HaYMHAETCA 0GHYHO IOCTe MOCTHKEeHAA BIakHOCTH opoy Beananas HB. Taxoe sxe
TOJNKOBAHNE 9TOH BeNHUYHHH B maHHON (opmyrne Mbl HaxommMm y flI. Bapa, [. 3ac-
nasckm, C. Upmes (1971).

KouxpernrMu 3agadaMi, IJIs KOTOPHIX MBI HAXORMM permenns ypasuenus (V.5),
SABIAITCA:

1) BKRCTPAmONANAS HKCIEPEMEHTAJNBHO OLpeNeJIeHHBIX BeJWINH NHUTAHAA [PYH-
TOBBIX BOJ Ha ONHOM YpOBHEe IO IJIy0HmHe 30HH a’paIun;

2) omeHKa BeJWYHH BIAIOINePEeHOCA U MATAHMA TPYHTOBHX BOJ HA Da3IMIHBIX
raybrHax oT IOBEPXHOCTH;

3) mporHos M3MeHeHNs BEJIWYMHEI IIHTAHMA TPYHTOBHX BOJ B CBA3H ¢ H3MEHE-
HMeM BOFHOro GajtlaHca Ha IOBEPXHOCTH.

Henoavaosanue epanuunsx ycaosuil nepsozo poda

B cayuae amHefiHOro s3axoma HaMeHeHHd o TayOHHe Ko3pduimeHTa BIAro-
IpPOHANAEMOCTH

kw(z, t)=ky(t)-+cz, (V.7)

rue kg (f) — xoapuEeAT BIATOIPOHMIAEMOCTH Ha TrpaHume noroka (z = 0),
3aBUCALNAN OT BpPeMeHH; ¢ — IOCTOSAHHHN KodpuUUueHT JMHeiHoil ¢BA3M ky ¢ 2
B HaJuIuA KpaeBHX yeldosmit: ¢ = 0, AW =0, kw = kw_ = 0; t >0, 2 =0,
AW = b,,t — nAmHeiiHOe H3MeHeHNe BO BpeMeHH o0BeMHOH BIayRHOCTH Ha TIpa-
HHIE [MOTOKA € IIOCTOSIHHON CKOPOCTBIO bw,,

t >0, z =00, 0AW/0z = 0,
penteriteM ypasHermsa (V.D) pus moaxyorpaEMdeHHOro moToxa OymeT dopMmyna
AW (2, )= (by, + ) tR () —ct, (V.8)

rme A = z/Z]/Bt; R (A) — nHTerpanbHas QyHKINA, 3HaUeHNA ROTOPO#l HaxonATCSA
B npuia. 1; ocraipmbie 0603HaYeHMS IpeKHIE.

Jlnsi orpaHAYeHHOr0 DOTOKA BJIATH C TeM ke 3aKOHOM H3MeHeHUA Kw ¢ raybm-
HOl W KpaeBHIMH YCJIOBUAMH:

t=0, AW =0
t>0, 2==0, AW = bw,t =AW

t>0, z=1, AW (I, t)=0—
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— MOCTOSIHCTBO BIA/KHOCTH Ha riaybmae [, BMecTo (V.8) moxyuum dopmyiry

AW (z, t) =AW R (M) —E]—ct{{1—R (\)]— (A —E)}, (V.9)
rJie
A=R(h)—R (As); E=R(hs)—R (hs);

12 12
Ao et} Mg = s
2= _ - -
2V Fo, 8 2V Fo,

5 2 :

=7 T
M= —r=— Ay=——e.
¢ 2V Fo, > 2V Fo

3necs Fo, = Bt/l* — rpurepmit Dypbe. QueHb yacTh CIHydYal TAKOTO paclpepnese-
THA BIQKHOCTH TO TIYOMHE, KOTAA MOMKHO NPHHATE Akw = kw——kw_ = 0 mix
Akw (z, t) = const. Ilepsmif ciyuait oTBewaeT COfep/KaHUK BJIATH B DACUCTHOM
cioe mesee HB uinu HeusmMeHHOCTH BIaronpoHUIIAeMOCTH, BTOPOR — paBHOMEDPHOMY
VBJIQKHOHUIO IIOYBOTPYHTOB [0 MIyOHHe, IPH KOTOPOM NPUPAINeHUA KoapPUImenTa
BIATOIPOHUIAEMOCTH BO BPEMEHHU IOYTH HEHM3MEHHH IO TIybume.

B rarmx cnygaax (V.5) npespamaercsa B ypaBuenue Mypre. Ero pemenmnem mis
NOJYOTPAHHYEHHOT0 MOTOKA BJAaCX NP YKA3aHHHX KPaeBHX YCIOBUAX Oymer
dopmyia

AW (z, t)=bw,tR (A), (V.10)

rge o0o03NaveHNA IpeRHHe.

OrpaENuYeHHH MOTOK BJIArW IPH YKA3aHHEIX KPaeBHIX YCIOBUAX U IPH YKa-
3amHBIX YaCTHHX CIydasx, Korma Akw = 0 wiu Akw (z, t) = const, onucrBsaercs
dopmyroit

0
AW (z, y=AW[R (M) —E], (V.11)

rie AW! = by,t — usMenenne o6beMHON BJIAKHOCTH Ha NePBOH rpalnme MOTOKA
(z = 0) sa Bpems ¢; ocramphble 0003HAYEHUA TpeRHUE.

Pacxofi modyorpaHM4eHHOT0 NOTOKA BIACH, TEePeABHTAIOMENCS PasIHTHHIMA
MeXaHU3MaMH, Ha TIyOMHE z B MOMEHT BpeMeHH ! B cooTserctBum ¢ (V.8) pasen

gw=—2 (bw, )V Bt [(1 —erfa))——= e-h’] + By M/eyT,  (V.12)

rre obosHauenusa npe;kuue. Ilpm atom cuuraercs, uro npu ¢ = ( mepBOHAYAIBEHI
pacxon moroxa OBUI paBeH HYyIw, T. e. ¢y, = 0. Pacxon Toro e moroxa smary,

HOo B HavaxpHOM cedgenuum z = (), ompepmeiserca mo Qopmyie

. W
aw, o0 =2 (AW ct) I L koo wfcyn, (V.13)

rae kw,z—o = ko (£) — xoddPHIMEHT BIArONPOHUIAEMOCTH B HAYAJABHOM CEUeHUI

MOTOKA HJIs MAHUOr0 MoMmeitra Bpemerm #; AWY = by, t — mavMermenue OGBEMHOI
BIIAJKHOCTH Ha rpammme notoka (Ipwm z = 0); ocTambmbie 0003HAYEHHA I PE;KHMEE.

Cymmapusiit 06beM BJIar# (MsmMepseMoil BBHICOTON CJIOS BOXH), IePeABUra-
foIeiicsa 3a BpeMsa I Ha rpaHUIE TOrO ke KOMIUIEKCHOTO moToKa (npu z = 0), paseH

4 61/ Bt }
Vw,o =T(bw‘ +c)t l/ Tt+ kw,cp, oty M, (V.14)
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e kw, cp, 0 — YCPOAHEHHLIH BO BpeMeHW KO3QQUINEHT BJIArONPOHUIACMOCTH Ha
rpanune noroka (upm z = 0).

O6beM Biarn, mepefBUHYBIIeiics Ha 1060# ray0uHe z 3a BpeMsi { B TOM jKe
HOJYOTPaiMIeHHOM TOTOKE, PaBOH

t
7 . 23 1 ~ - .
¥ W,z == §(1W dt = W—R‘ (b, + C)(*; o -+ f) —2Fo Vﬂi) -} ]CW, ep l, M (V'LS)
TIe _
a=xr"le* — V' merfe A,

o1 iy e, Va
oot Laror s 13

orf x) s erfcpA=1—erf};

1 Bt
= FO—-—-“"—";
2V TFo 22

kv, cp — ycpennenuslii 3a BpemsA ¢ KOIQ@UIMEHT BJIATONPOHUIAEMOCTH TPYHTA
Ha TraIyOiHe 2.

Ilpu dkw/0z = const Beamgmua ¢ B gopmyunax (V.14)—(V.15) npusumacrcs
pastoit uymo (¢ = 0).

Taxum o6pa3om, pacdeTsl IO ABYM IOCIETHUM QOPMYIaM IPOU3BOAATCS TOT/A,
KOT/A ecTecTBemIafd BJA;KIIOCTH TPYHTOB 30HH adpanmu Buime HB (nawmennmei
Baaroemrocti). [lpy aToM Beamunua kw 3aBECHT OT TVIyOUNEL z U Bpemenu .

Jna peurennis MepBo# 3aKavM — HKCTPATONAMMA BeJNYAH pPacXopa BJard IO
rayGiHe 30HBI adpalfdyl — IOCTYIaeM CIeYIOImNM 06pasoM.

Bripasum of6bem BJaTH, IPOXOAANCH depes cedeine Ha raybume z, B BHje

A

VM',zZVr.z‘{‘ V;L,z :grvr,'o'+’ ‘:sz,, 0 M, (VlG)
T7e
;r _ :’/:r,g _ iW, cp, 2 ~ ]’:w, z
r.o "W, ep, 0 W, 0
C _— ]tny Z .
Z l )1, 0 b

amecv V. ,, V. , — 00BeMBl rpaBUTamMOHHOI Biard, mpoxonAmeil 3a Bpems
cooTBeTcTBeHHO ceveHuss z >0 u z = 0 (mpome;xyTogHOEe H HAYallbHOC CEUCHHN);
Vi Vyo — obbemnl pugdysnsHoit u Tepmomuddysusmoir Baaru, npoxopadmeit
3a BpeMs f cooTBeTcTBeHHO cedeHusa z >0 u z = 0; kw, op,: — yCpemHeHHbIl 3a
BpeMs ¢ KOd(OUOUCHT BIATONPOHUIIAEMOCTU B COUCHHU Z; Kw, cp, o — TO JKC, HO
B cegerun z = 0; kw, ,, kw,o — KO9QPUIHEHTH BIATONPOHUIAEMOCTN COOTBET-
cTBeHHO B cegeHHAX z >0 u z = 0 pas gaHHoro MOMeHTa BpeMeHH f.

BespasmepHas Besdduua {, AN NOJIYOrPAHHIGHHOI'O IIOTOKA MOKET OLITH
Haiijena ¢ nomompio BuipaskeHn# (V.14), (V.15) npu kw,cp,o =0 # kw,ep =0
no ciaegywoimeil ¢opryae:

1’7 » 3/
=Wz :%FO-,z (_‘}a_}_[ﬁ_ZFo ]/E):f(Fo), (VA7)
W, o

rige 0003HAYEHUA IIpesKHUe.
O6B9HO BTa BeJIHYMHA OpeBAPUTEIIBHO BHIUMCISACTCS IS PA3HHIX MapaMeTpOB
B u usobpajkaercs rpaduuecku (puc. 47).
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s Bpiuncaenss o0beMa BJIArum, NepefBUTalOUieics Ha raybune z nuddysus-
HBIM myTeM V), ,, Tpe6GyeTcs 3HaTh BeJMUMHY BJIAromepenoca TeM jke INyTeM B Ha-
qanbHoM cewernu z = 0 (V, ,). OOBHYHO NOCTCHISA ONpELeIACTCH DKCIEePUMel-
TaJIbHO Ha ONGITHBIX 6aJaHCOBHX y4aCTKAX € MOMOLIBIO JTW3MMETPOB MIIH PACUETHHIM
IYyTeM MO METOY BJIeMEeHTapHBIX 6allaHCoB.

Hpome toro, nns npumemermmsa (V.16) 1meoGxoanmMo BHATH:

1) 060ohIIeHHBIA mapaMeTp BiaromepesHoca B, 3aBUCANIUA OT BIAMKHOCTI, IT0
mossonut ¢ rpagura §, = f (Fo) cHars snawenme senmummst G, (Fo);

o w3 wn 50 b9 70 80 966, %

T

q4%0
a80
Puec. 47. Pacnpenesenue oTHO- 120
cuTeabHbIX 00BeMoB auddysns-
moii Baarx ({%), npomenmeit 760
3a pasmoe BpeMs 1A PadIHI-

HBIX TIyOWHAX 30HH AIpalyH. 20

1 -— 3aBucuMocTs § (2) nOpum ¢ =

= 30 cyr, B = 1300-1074¢ wm%/cyT;

2 — To e, IpH t = 20 CyT; 3 — TO 240
e, upn ¢ = 10 cyT; 4 — 3aBUCH~

MoCTb §, (z) mpu t = 244 cyr, B =

= 16,4. 1074 M2/CyT; 5 — 3aBHCH- 2 80
MocTh § (z) npm ¢ = 334 cyr, B=
= 134.10~4 m2/CcyT; (()‘) — 3aBUCHMOCTb 320
{y () upu ¢t =3 cyT, B =

= 1800.10"* mM2/cyT; 7 ~— TO 3Ke, IPHA ! !
t = 334 cyr, B = 134+ 1074 m2/cyT;

{ — nas roxyorpaHMdeHHoro IOTOe F60
Ka; §, - J7IA OrpaHudeiioro MOTOKA

w0
440

4801

zZM

2) orHomenue KOPPUIMEHTOB PUABTPANMM NPU IOJHOM HaCHNIEHAH TOPOA
COOTBOTCTBEHHO B3ATHX ceuermit z > 0, z == 0, uro mospoumT HaiiTm {;

3) TpPaBUTATIMOHMEIN BIATONEPEHOC B HAUATLHOM CedeHUN V. o, OIPeMeAeMbIil
[0 3HAUEHHMIO BIAKHOCTH B TOM e cegeHuu m mo dopmyre (V.6).

BHadeHne BNAKHOCTH Ha TOM MM WHOW TrAyGuHe MOKHO HAATH IO aHa-
JormuM ¢ pamee HaGNIONEHHHM pachpejelleHEeM ee IO CIy0mWHe Ha OIBITHOM
yuacTke. .

[Ipm pacueTaX BJIAromepeHoca Ha T[JAYOHHaX, MpeBHMIAIMEX 1/3 MOmHOCTIT
30HH adpanuu, TpeGyeTcs yIMTHBATh BIMAHNE YCIOBMH Ha BTODPOH rpamuue z = [
(rampmMep, Ha ypOBHEe TPYHTOBEIX BOX, rge AW = 0). ITo Bausnue npUOCIIKEHHO
YUHTHBAETCA BBEJEHHEM IIONDPaBOYHOro KoadduumenTa qu, KOTOPHIA paBel

. o,z ¢ 4 __ E—m—0565 . /2 ; * 48
aqz_qnlo’z,t 1_—. A “f(l: FO), (\ '1 )
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THe (o, . ¢ — DPACXOR OTPAaHUUYEHHOTO ¢ MABYX CTOPOH IIOTOKA BIATW Ha riaybume z
B MOMEHT BDEMEHH {; (u/o,z ¢ — PACXON MOJIYOTPAHWUCHHOTO IOTOKA BJArd Ha
Toil ke TIy0WHE M B TOT jKe MOMEHT BPEMEHH;

g0 1L e_hg; A=(1—erfpA)A—0,565¢";

B Cog e 2E L, 2
E=hathei M= gmmt b=y
i * 1
M =Agerf A, + Aserf As; 7‘:_27/??.’ bo:m-

Buuncans taxum ke oyrem mo (V.18) snauenme 8, npm z = 0, 1.e. 0g,
z

DOJIYIHM BO3MOKHOCTH ONpeHeJATH OespasMepHBIl BJIATONEPCHOC B CEYCHWH 3
no ¢opmyne

Vo. s do. ., cp 1 ( z )
=02 = TNy —=¢ (=, Fo V.19

Cl Vo, 0 4o, 0, cp o2y P 1’ ’ ( )
rae Vo . Vo, — CyMMapubie o0BeMH BJari, MepejBUTalOMeicss B OrpaHUIeHHOM
HOTOKe 3a BPeMA £, COOTBETCTBEHHO B ceucHUAX z >0, z = 0 mog BausanueMm Ang-
(Qy3HBHOCTE ¥ TepMORUQPYBABHOCTH; o, 5 cps Jo,o.cp — CPEHME DPACXOHBl TOLO
JKe IIOTOKA BJArl COOTBETCTBEHHO B cedueHmsax z M z = 0; [, — GeapasmepHslit

06beM NepemBHrAMERca BIATH B HONYOTPAHWICHHOM MOTOKe, OIpemesiseMbiil IO
dopmyie (V.17);

1—‘,—(300 qn/o 2z, t
V= A~ .
1'{’602 Jo,z. ¢
OcranbpHbie 0003HAUCHHA NPEKHEE.
Tlonyuur no (V.19) yrouneHHoe sHauenme (e3pasMepHOTO pacxoma BIaru {,
A OFpaHMUYEHHOTO NOTOKa, moxcrasisem ero B (V.16) Bmecto L.

Henoavaosanue epanudHBE yeaosull emopozo poda

ATH YCAOBVA OYeHb YaCThi B MPAKTHKC 7 3aKIYAOTCA B 3afaliN 11a THEBHOI
noBepxIocty (TouHee, B ceUeHNR z = ()) MOCTOAHHOTO BO BPeMEHN DaCcXofa IIOTOKA
BIArl, T.e. qw,, = const.

Byecte ¢ orum nmeer Bmecto Aqw, o = qw, o—qw,= Cconst, Tre g — TaKmxe
HOCTOAHHBIA BO BPeMEHHM €CTECTREHIIBIA pacxof IOTOKA BIard B HAYalbHOM cede-
ann 5 = 0 opm ¢t = 0, Agqw, o — OpHpamcHAe pacxofa NOTOKA BIArW B HAYAJIHLHOM
cegenut pu £ > 0. [Tpu sToM pacxon moToKa Biaaru opn £ = O u z = 0 usMeHsAeTCs
MTHOBCITHO.

TMpy mBWKeHWH BJIATM BHE3, KaK W MPEHJe, PAcXOf ¢y CUIATACTCH IOJOMKH-

TEJIBIBIM, MPH ABWKEHEE BBEPX — OTPHUIATEIBHBIM.
IIpu wpaesBbix yclaoBUAX
t>0, B -‘7—(%—14-/-+Aqw, 0=0, rme Aqw, o = const;
1>0, z=o0, LALE.D
t=0, AW =0
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JUIA TMOJAYOTPaHMYEHHOTO MOTOKA BJIArd pemreHwem ypapaesua (V.5) mpu Aky =
= const Gymer gopmymra
: 2Mw o - rEr z
AW (z, t)=————-1/ Btierfc ——, V.20
@0 7V 2 VBt (V-20)
rae ierfc z/2)/ Bt — cnenuaibHas WHTerpaibHAA (QYHKIUA, 3HAYCHHA KOTOPOIL
OpuBeJiedH B IPUI. 3; OCTaJIbHEE 0003HAUCHHA Ipe)KHEE.

Jlns BejuwuwHsl IPUPAUIeHUA pPacxoma TOrO jKe IOTOKA BIArM B CEUCHUI Ha
riayouHe z feilcTBHTEIHHO

Agw, : =Qqw, :— qw, e = Aqw, o erfc

V" , M/CYT,. (V.21)

3necs erfe z/2V/ Bt = 1—erf z/2) Bi, npudem erf A — wrHTErpan BepOATHOCTH (CM.
opui. 2).

O6mem Biaru, npome/mei yepe3 HavanbHoe ceveHme z = 0 3a Bpema f, BBIpa-
/KeHHBI, Kak H paHee, CJI0eM BONbI, paBeH

Vi, o="1TT41W (0, )ep— Wl VB, M, (V.22)

rae W (0, t)., — ycpemserHOe 32 BpeMA { 3HaUeHUWE 00HeMHON BIAKHOCTH TPYHTA
B HavajpHOM cevenun (z = 0); W, — HawanbHOE 3HAYEHWEe BJIAKHOCTH TPYHTOB
(upu t = 0) maa 30HE a’panuu, KOTOPOE HOIIKHO OHTH IPUMEPHO OJMHAKOBHIM
mo riay6usue.

Jlast OTpaHUYIEHHOIO C IBYX CTOPOH MOTOKA (HAIIpUMep, MesRIY JHeBHON moBepXx-
HOCTHIO M MOANEPTOR KAaOWIIAPHON KaKMOH UAHM 3epKaJoM I'PDYHTOBHX BOJ Ha INIy-
Gune I) smecto (V.21) meficTBurensHo

Ago, 1, t =270, o, 1 (1 84;) erfe 7;—[7; M/cyr, (V.23)

rfie WHAEKCH 0, I, tu 0, 0, { 0603HATAIOT, UTO COOTBETCTBYONAS PA3HOCTH PACXOJIOB
NOTOKA OTHOCHUTCH K YPOBHIO 3aJleraHUA TPYHTOBHX BOJ, WM IOANEPTOH KaNWLIAD-
HOM KaliMbl z = ! W K HaYaJbHOMY cedeHW0 z = ( OTPAHMYEHHOTO MOTOKA BJIATH
W K MOMEHTY BPEeMeHH f.

PasHocts 00BbeMoB nepepBuratoneiics Braru, B3ATHX COOTBETCTBEHHO 32 BPeMs
t mocJie BO3MYMEHMs OTOKA V; ; ¥ 3a TO JKe BpeMA, HO 40 BO3MYumeHUS IOTOKa V ¢
Ha TayOuHe 3ajleraHMs TFPYHTOBEIX BOJ z = [, paBHA

AV,,t=V,,,_V,,e=SAqO,,,,dt=Aqo, ot (1480) o By, (V.24)
0

rje
B, = (0,502 1) erfe h— 22 .y
= eric A — —— ==
! ) Va 2 VBt
84 — cormacro (V.18) mus tcp=—;—;
ocTallbHEE 0003HAYEHUA IIPeIKHUE.
C yuerom (V.24) umanmumrem Ge3pasMepHY BeJUYMEY HWSMOHEHHA IHTAHUSA

TPYHTOBHX BOjJ CBepxy (3a BpeMsA Af = f), BOBHHKAIOmMEro BCJEJCTBHE B3ajaHilsd
yKa3aHHHX TPAHUYHHEX YCIOBHH, B BUJe

__ AV, _ A(wt) —
My, = il = L0 — (4 16, L = f(Fo); (V.25)
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spech A (wt) = AV, ; — vaMenenue BeJAUYHUHBl NMUTAaHUA TPYHTOBLIX BOJ CBEPXY,
npoticxogAmero 3a Bpemst t; A (w.t) = Agq,, o ;¢ — U3MEHeHIe BCIMYUHLI BIAro-
oOMeHa 30HEL adpamiu ¢ aTMoc@epoll MU USMEeHeHHe BeJIMIMIIH IOCTYIICHUA BIATH
u3 arMoc@epsl B BTy 301y aspariini (4epes HadaibHoe ceyennc z = {)), WPOUCXOHA-
IEr0 3a TO K BPeMs.

Ha puc. 48 upusepgena momorpamma cBssu Ww, ¢ = f (B, z), cocraBieHHas
HaMIl B KadecTse WIJIIoCTpAIuN MerompoB pacdera A (wt) pias ¢t == 30 cyr. llapa-
MOTpHl BJiaromepernoca B maubl His
Pa3iMIHBIX BHAYLHUN  BIAKHOCTH

70 Y

1 ’

) £ \ﬂ U | Ll m 1 U UJ” ] I W Menaro3epHMCTHX  QIIOBUOTILA-
2 NG LN T ‘J OHAJIBHBIX TeCKOB.

S 56 N fL Legidy A !

S ] T (1 T T C momOmpw TAKOrO Trpadura
3 N 0 ik R \ i CBABYW ST 3apmalilblx z W B Ierko
% N lf.g Lo T N ™ -

X3 o | HaUTH Mw,+ U

2340 4 — ' :
Q&' IS4 ! A(w, t) = Tw, tA (wat), M, (VZb)
RS

’Q 332 ecau OYHyT M3BECTHH ReJIUIMHEBI BB,
S A A (w,t).

SE76 Ecau B KavecTse HAYANBIIOTO
3§87 ! ‘ | pacHpeesICHAs BIAYRHOCTH MO TILY-
RXIEHH 1t — ] gnue (mpm t = 0) B3ATO TaKOE,
N pLLUL ) Lo MpPU KOTOPOM BePTHKAJIBHBIA Bia-

o TOmepeHOC Ha paCYeTHOM MITep-
g2 04067 2345710 2030 60 1001,,,% P P M
BaJie OTCYTCTBOBA, TO BMecTo (V.26)

NUTEeJABHO
Puc. 18. 3aBICHMOCTL OTHOCHTENHIONO U3MEHCHHA ICUCTBATENH
HTansl TPYHTOBHX Boj 3a Bpema Af = 30 cyr, wt=Nw, ¢ (Wat), M. (V.27)
B3gTOCO 110 OTHOMIEHHMIO K H3MEHelo BJaronepe-

HOCa uepe3 TOBePXHOCTH IIOUBL, OT MOIIHOCTU [IpngiiakoM OTCYTCTBUA BJIATONCPC-

30HBL ADpaNuIr z W napaMerpa B (Biawkmoct, W -— 10Ca  TO  BEPTHRAJIN ABIACTCH

1A QAOBHOTIANMAILHEIX TIeCKOB). Wiz =0 m 0T]dz =0, 1. e.

B —900-10—%_  _  B==G00-10=¢ TMOCTOATCTRO N0 TIYOWHE BIAKHOCTH

W85y T T w=16,% I TeMIepaTypHl.

L B=500-107 B = G00- 1074 w/eyr B nporusnom ciaywae, T. €. upit

I W =T5.3% - W=1%,5% ’ (wat)e 7%= 0 u (wi)e %= 0, ¢ ydcTOM

B =300-10=twtleyr, B o=200-107¢ eyt (V.26) momyyaeM Bejawmuully IIpej-

> W=13,5% ' W=12,5% ' CTOAmero MUTAHUA TPYHTOBLIX BOJ
L B =120.10"* m2/cyT 5 =50.10=tm2iCyT CBepXY B BUNE

W= 11,5% ; W= 10,5% wt = (Wt), ~MNw, ¢ [(w,t) — (Wyt)e]y M.

(V.28)

3uech (wt)e — BCAMIHHA MUTAUUA PPYHTOBBIX BOA CBEPXY 3a BpeMs f, mpomiejiee
710 BO3MYMCIHs MOTOKa Ha ero rpaifie, T. e. ILPH eCTeCTBCHHOM PE;RIMe, olpeac-
JAsenas, HaIpaMep, M3 aHATH3a PesKUMA TPYUTOBBIX BOH; (w,t), (Wat)e — BEXHIHHH
BIaTO0OMEHA B0HHI aspaliit ¢ atMmocdepoil 3a BpeMs { COOTBETCTBEIIHO MOCIC M JIO
U3MeHeHUs YCIOBUil MOTOKA Ha ero BepXHeil rpaHuie (T. €. B eCTECTBCHIBIX YCI0-
BIAX), JETKO OMpejessieMble BOANOGAIAHCOBBIM METOJOM; OCTAJbHbIE 0003MAUCHIIA
npe;RuIe.

Ilpn cocrapaeHnmy IPOTIO3a BCJWUIWHBI NHTAHMA CRePXY wl 1O (V.26) mun
(V.28) B KawecTBe WCXOJHBIX MAHHGIX MOTYT OHTH DPUHATHI M3MEHEIUME BCJIMIHIILL
BIaToo6Mena 30HHI aspamuu ¢ armocdepoit A (w,t) 3a COOTBETCTBYHIIUE IIPOMEIKY-
TOR BPeMeRH f, WIN HATalbHas (w,t)e W 3ajaHHAs IPOCKTOM (w,t) BEJIMTUINT BIATO-
nepeHOCa 4ePe3 IOBEPXHOCTH MOUBH (B HAYALHLHOM CEUCHHM), HAYAJIHIIOP (OnitoBoe)
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nurtaiue TPYHTOBLIX Box (wt). I 3aBMCUMOCTH GespasMepliofl BeJMYNHBI My, ; OT
rayOMHE 70 BORBL Z M OapaMeTpa BiIaromepenoca 5. Ilpu 5Tom BeIWaMmEl BIaro-
o0MeHa 30HBI aspamuu ¢ atMocdepoil w,f OMPEENAIOTCSA B BUNE Pe3yIALTHPYIOMEeH
NPUXOLHBIX ¥ PACXOHEIX HJeMEETOB BOLHOTO 0ajlaHCa Ha MOBEPXHOCTH KaK B ecTe-
CTBEHHHIX, TAK X B IMPOGKTHHIX YCIOBMAX. BeanunmHa nHTaHAS TPYHTOBHIX BOJ
B OBITOBLIX YCIOBUAX wi HAXONHUTCS PACUSTHHIM WK DKCICPUMEHTAILHBIM METONOM
¢ y4eToM DPEeKUMa TPYHTOBHIX BOJ.

B sarmogenne eme pas OTMETHM, UTO 3HAHUE PC:RUMA BIaKHOCTU Topon W =
= f (2, t) B TOJOBOM paszpese IO TIYOUHe 30HBI adPalMil ABJISAETCA OCHOBHBIM YCIIO-
BHeM NPUMeHEHWs M3JI0/KeHHON MeTonnKu. Ha ocHOBe mammEIX 06 5Tofl BIamHOCTU
W yTouHsATCA AJAA KasKLOTO OTPE3Ka BPEMeHM [ 3iaycHms MapaMeTpa B.

Kax yse oTMeuastoch, pacupefielleHie BIaKHOCTH IO TIYOWIe B TeueHHe TOHA
MoyeT GBITH ONpeJieNIeHO U MO aHAJOTHUH ¢ XOPOUIO M3YYEHIIBIMU ONBITIBIMA YIacT-
KaMH ¥, HaKOoHell, 10 CICHHaIbHO BHIIOAHEIHBIM pacueTaM. B 0CHOBY TaKHX pacue-
TOB MOKeT OBITH IPUHATO PelleHNe ypaBHeHUA Baaronepenoca (V.4) upu dky/0z=0
A TPaHHTHBIX YCJIOBWIT NepBOro H TpeThero pomoB. OMHO M3 TaKIUX peineHM mak
A. U. fIxoGe (1961 r.).

Ilns ciygaeB HeOXHOPOZHOTO CTPOCHMS 30HH adPald (HanpuMep, ABYXCIOii-
HOTO) MOTYT OBITH MOJNYYEHH pPelneHusa ypasuelina (V.D) mJjs rpaHNaHbIX YCIOBUIL
4CTBEPTOL0 POfia. TaKie pemieHus OYAyT alaJorHUNLI PeIieHWAM, NaHHHM B TEO-
PHUH TEINONPOBOIHOCTI [JIS CHCTEMBI OTPAHMUCHHOTO ¥ HOJYOrPaHUUICIIHOTO CTePIk-
nell ¢ remnosoil mzonsanueir (JInikos, 1967).

Onpefiesienne MapaMeTPoB BIATONEPEHOCA N0 JAHHBIM HaOI0IeHMil
33 PERUMOM BJIATH B 30HE aspanuu

OcHosHble DapaMerps aAHPQOY3UBHOTO U TePMOIUQPOY3ABHOTO BIaroieperiocon
Dw, D7 MoryT OBITH oNpefileleHRl MeTOMOM sleMeHTapHuix OanaiicoB. Hoaddu-
NHEeHT BIarolPOHUIAeMOCTH HaxonuTes no gopmyre (V.6). OGobmenunit mapaMeTp
BJlaToNePeHoca B npome BCETO HaXOMUTCA aHATUTUYECKHIM METOIOM.

Memod saemenmapuuvz 6aiancos

OcHoBHOe ypaBHenue BiaromepeHoca (V.4) MOMHO BHPA3UTh B KOHEUIILIX
Pa3HOCTAX W PacCMATPHUBATh €r0 KaK PacdeTHY GopMYIy [JA penienus obpaTHoi
3aflauM — HaXojenusa mapamerpoB Dy m Dy o H3BECTHHIM JaHHHM O Pe;KHME
BraskHocT! W, remmepatypsl 7 M xooddumueHTe BJAaTONPOHUIAEMOCTH [y IS
VCepeHeNAHX 3HaUeHNH BnajkHOCTH. IHasBaHHe MeTosa ciieyeT M3 PacCMOTPEHUSA
fasaHca BJArK B KOHEUNOM djeMcnTe MoToKa Az 3a KoHeuHwHil (06O HeGoNBITOM)
NPOMe;KyTOR BpeMenu Af.

OGoswmauns

o Ws sp0—Wo ""W, 3, i1 "kW, 1,s+1
y= At + 2 Az ’

;__ W1‘5+1‘!,‘W3y s+1“‘2W2.s+1 -
- (8z)2 !

'

Tl. s+1 - T3; s+1—2T2. s+1

r= (Az)2 ?
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ypasHeHMe (V.4) mMokHo 3amnucaTh B BUpe
y=Dwl -+ Drz, (V.29)

rie Wy i1 Wo siyy Was s — 3HaUeHNs 06beMHOIT BAKHOCTH Ha cpepsuii (s + 1)
MOMEHT pacUeTHOI'0 IPOMesKYTKa BpeMeHN At COOTBeTCTBEHHO B BepxHeM I, cpexHeM 2
¥ HIKHeM 3 [0 DOTOKY BJAaru cedeHuax (puc. 49); Wy, s 0, W, s — 3HaUeHNs 06BOM-
HOU BIa)KHOCTHM B cpepHeM cedeHunm 2 COOTBeTmBeHHO Ha KOHeUHEHIH (s + 2) u Ha-
YanbHbiA (s) MomenTsl Bpemenu Af; Ty .., To ¢4, T5 4, — BHATEHUS TEMIEpa-
TYpH TPYHTOB 30HBI adpanui Ha cpegHuil (s + 1) MOMEHT IPOMeKyTKa BpeMeHNn At
COOTBETCTBEHHO B BepXHeM I, cpemHeM 2 m HIDKHeM J 10 IOTOKY TeIia W BIAaru
B CeUeHMAX. JTH 3HAYCHAA JydIne
BCer0 MNPMHAMATH PABHEIMH CpeJiHe-
APUYMETHIECKUM 73 CPOYHHX HA0II0-
meHU#, IPOBOAUMEIX Uepes OfUH U TOT
jKe WHTePBAJI BpeMeHM 3a mepuon Af
7 B COOTBETCTBYIOM[UX CCUeHHAX IOTOKA;
kw, 1,541 kw, s s41 —cCpepume  3a

‘—Z  npoMesKyTOK BpeMeHH A{ 3HAYCHHA
, , KO3(QUIMeHTA RIAFONPOHMNIAEMOCTH,
Z ”H ¥ z BABHACHMME OT BIAKHOCTH, COOTBET-

g g%, q”) cTBeHHO B cedenusx [/ m 3 morToxa,

J -——-—J  yhaleHHHIX APYT OT APYra Ha pPaccTosi-

) 1 (0 z ane 2Az. Ilpome Bcero pgusa pacdera

aTux Kodddunuertos mo (V.6) ucnonsb-

Pirc. 49. Cxema BHfedenud dJeMeHTa TOYBO- 30BaTh YCPeHEHHYI 3a BpeMa At
IpyHTa B 30He aspamun Ha Tuaybume or sz - 06beMHYI0 BIA;KHOCTH B COOTBETCTBY-
4+ 0,5Az 10 z 4 1,5 Az, omeM cedeHHH; Az — OTpe3or NyTH

I — piemedT noXBOTPYHTA; Il — HaIpasJieHue MATDU- MEKAY CeYCHUAMU OO0TOKA 1__2 u

pyowelt Bmarun. IIUQpsl Ha pUCYHKe: 1—1, 2—2,

3—3 — cedeHHA TOTOKOB BJIarm ZMA 'reri.r'li 111.’;1 I;J}y_ﬁgfla_x 2—3

OO T 2, ¢ N T s '3 [lpn HamuIMM JaHHHIX cHCTEMaTH-
TeCKHX HAOMOJAEHHN 3a BJIAKHOCTHIO
I TeMIepaTypoll IMOYBOTPYHTOB B0HBI

aspanmky BHAdYalle BBHIAEJAIOT PAJ PACUETHHIX IT€PUONOR TOla MPOHOIKKTEIHHOCTHIO

B Heckolpko cyror (ot 10 mo 30—50).

B xamkpgoM mepmoje, ofHODPONHOM IO YCHOBUAM WHOIILTPANUE WIM HCIape-
HAA ¢ MOBePXHOCTH, MOJIKHO 3aRI0YAThCA HECKOIbKO (Gosee 2—3) 0Tpe3KoB Bpe-
MeEn At ¢ pasnwankiM 3HauenuneMm seanunu W, T, kw, BXogsmux B ypaBHEHHE
(V.29).

Hanpumep, miaa cpefHeit NOJIOCH JeCHOH 30HH EBPOMENCKON TaCTH TEPPUTO-
punt CCCP Mosuo BHpeauTs nepuogst: pasuesecennnit (II—I11), secernuin (IV—V),
secenne-jeranit (V—VII), nerse-ocemnmit (VIII—IX) wm ocemue-sumumit (X —
XII—I). B nepsom U3 HHEX ycToflumBoe mpoMepsanue 06YCIOBIMBAET BOCXOAMMIA
TOK BJAr¥ K NHEBHOA NOBEPXHOCTH, BO BTOPOM — OPOUCXOMAT HHUILTpar{us
JRAMKIX OCAJIKOB I TANbIX BOJ, B TPETHEM — HMEET MECTO MCIApeHHE ¢ IoBepPX-
HOCTH, B YeTBEPTOM — BO3MOKHO dUepefoBaHMe WCHADEHUsA ¢ UHPWIbTpanuei
MOKEEBOM BOALI M B NATOM NEpPHOAEe — ONATH AUCTUWINANUA BIAal¥ OT IPYHTOBHIX
BOJ{ R [EsATEJLHOMY CJI0I0 MOYBHI.

Homyckas, 9T0 B KajKIOM TaxKoM Iepmope IapaMmetpul Dw, D7 musMendoTcs
HeCYMEecTBOHHO W CIAYdaiiHO U pacmojaras 3HAYeHNAMYU BiIakHocTH W U TeMmepa-
typs I mo KasKmoMy M3 TpeX-IATH Miau Gojee 0TPe3KoB BpeMeHN Af, MOKHO IpU-
MEHHUTH I pacueTa ITHX IAapaMeTPOB CHOCO6 HAMMEHBIIMX KBagpartoB.
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o stomy cuocoby us (V.29) Haxopmm

_SeSu-Faza
Dy= ’ V.30
RSP S ST -

D DN DS

T = . ’ (V.3'1)
Sexe- ()

e obo3HaweHNs npexune. Hak yKas3bBaloCh paHee, BeIHIHHE Kw, ¢4, PAaCCIUTHI-

papTes mo (V.0).

daMeTHM, UTO HpH OTPUNATENHHOM 3HaYeHWH HmapaMerp D7 yKassBaeT Ha
TePMOOCMOTHYECKH# BIATONepPeHoc, IPpH MOJOKHTEIBHOM — Ha TEePMOKANMIIAD-
uniid. Bexuguna Dw, Kak TpaBIiIo, IONOKATEAbHASA U YRa3hBaeT Ha MOJIEKYIAPHO-
nuddysUBHEIA BJATOIEPeHOC, UAYNHHA OoT 6Gojee BIAKHBIX JacTell 30HH a’panuu
K MeHee BJIayKHEIM.

OpHako IpH CIOMHOH (pe3xko HeOTHOPOJHOH) CTPYKType IOPHCTHX Cpej He
HCKJIIYCHO ABM/KCHNE BJIATW B IPOTHBOIOJOKHOM HAIPABICHHH — OT foxee CyXuX
MecT K 6ollee CHIPHIM. DTO ABHMKeHUE BJATH TaKiKe OIpefelseTCs Pa3HOCTHI0O KalMJ-
JSIPHBIX LOOTEHIIMAJI0B, KOTOPHE, 0YeBUAHO, CYMECTBeHHO DPAa3jINYalOTCA B MHUKPO-
I MaKpoCTpyKTypaX. Ecam, HampuMmep, B MAKPOKAIMILIApDaX JBUKeHHE BIary
OCYIECTBISACTCS OT CHIPHIX MECT K 0oJjiee CYXUM, U IPOMCXOJHMT OHO B HaIpaBJe-
HHUAX, OTIMYHHX OT BePTUKAJIHHHX, TO B MAKPOKaIWIIApPaX W MaKpomopax, KOoTo-
prie Gojlee OTKPHITH Y MOBEPXHOCTH, ABIIKEHNE BIArd BOoCXO[silee, GiusKoe K Bep-
TARaJbHOMY. IIpoucxoaur oHO or GoJjiee 3aKPHTHX IOp Ha raybume K 6ojee oT-
KPHITHIM MOPaM ¥ IMOBePXHOCTH, T. €. HAeT ABUKeHHe 0T MecT 6ojiee CHIPHIX K MeCTaM
folee CyXHM Ha IIOBePXHOCTAX MaKPOKAOMJIAPOB H Makpomop. Taxmm obpasom,
y AHeBHOH MOBEePXHOCTH 00BeMHAs BIAKHOCTH HOYBOrPYHTOB 0OpuHo (6e3 ydeTa
MaKpOIOp) Hanbolbilas, Ha IIyONHe — MeHbINAaA, a ABIKeHHE BJATH MO)KET HUATH
1 IOBePXHOCTH, eCJIM Haj Heil IPOMCXO/IUT HCIapeHHe B aTMocdepy.

Anasumuueckull memod

WMes paHHBE @O PACIOpeeNeHnI0 BJIaKHOCTH rpyHTOB Ha Tiay6HHe W BO Bpe-
senit W (z, t), MO/KHO BeIOpATh TaKHe [Be HIIOPEL BJIaKHOCTHU, OTBEYAIOMMe HEIpe-
PHBHOMY CHEKeHUIO BIQ)KHOCTH BO BPEMEHH, T. . MOMEHTaM £y, I, KOTOpbIe BMECTe
€ ATHM YHOBICTBOPAIOT yciaoBuio mpumenerns opmyast (V.10).

TIpu sToM HadaldbHBIHE MOMeHT BpeMeHH (f = () OTHOCHTCH K MOMEHTY OKOHYa-
HHA TIeprHoga CTaGUIBHOr0 3HAYEHHA BIA/KHOCTH, IPH KOTOPOM paclpepejenue
BJIA/KIOCTH MO TyGuHe GIH3KO K JIWHeHHOMY — IapajlieIbHOMY OCH 3z, T. €. IPH
W (z) = const. B HadanpHOM ceueHum moToxa z = (), OpHHEMMaeMOM BOIU3H [HEB-
HOH IIOBEPXHOCTH WJIH HA HOAOMIBE KOPHEOOUTaeMOTO CIO0s MOYBHL, BJIa)KHOCTB
nopox W° pmomkHa m3MeHATHCA (0OGHYHO YMEHBIIATHCH, WHOTAA YBEIWYMBATHCS)
no 3aKoHy, GanskoMy K mpsamoit (AW° = bwi).

IIpu aTHX yCHOBHAX, 3HAas IpPUpanieHHe BIaKHOCTU IOYBOTPYHTOB Ha rIybume
2 3a BpeMd {, T. e, Beauauay AW (z, t), a TaK:Kke aHaJOTHYHYIO BeIHYNHY B Ha4aJ b~
oM ceuenwm, T.e. AW? = bw,f, cornacuo (V.10) Gymem mMeTh

_ AW (3, 1)

HecomreHHoO, 4T0 OpH COXpaBeHNM JIHHEeHAHOTO 0 TiayOuHe pacIpefeieHus
KosdpumAenTa Biaromporumaemoctu kw (W, z) B pacuerHoe BpeMs f, IpH KOTOPOM
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ocTaeTcsA HeU3MeHHBIM Kodpuunuent anuciinoii ceasu ¢ = [kw (2, £)—k, (1)]/z, Gonee
KoppekTHOo NpuMeHATH Qopmyny (V.8).
CormacHo sToil opmyne

AW (3, 1) et

A O

s (V.33)
rge o0o3HadYeHUs IIpeKHHE.

Taxum obpasom, mo npumenennsa (V.33) Do FaHHEM 0 BIayKHOCTH IOYBOTDYH-
tos BHavaie mo (V.6) BHYMCIAIOT 3llaueHAsA KodPPHUITHeHTa BIIaTOIPOHMIIAeMOCTH Ky
U HWCCHERYIOT CBA3L €I0 BeJIMYUHBI ¢ iyOmHo# fia HavanpHoro (f = 0) m pacder-
Horo (¢t > (0) MOMCHTOB BpeMEIH.

B npuunume BO3MOKHO OPHMEHWTh W Apyrde (QopMyme, Kak, HaOpumep,
(V.9), (V.11) m ap., opu pacdere ofobmennoro mapamerpa B ajs CIOMKHHX MOTO-
KoB. Ho Jiydmisie pes3yibTarhl 00BYHO MOJTYIAIOTCA IPH KCIOJIb30BAHHM folee Mpo-
ctex Qopmyan tmma (V.32), d4ro o6BACHAETCA HEOLHOPOAHOCTHIO BJATOIPOBONHOI
CpeiBl W BIMSHAEM Ia BTH Pe3yJIbTATHl CXeMATH3alldU TPaHUIHBIX YCIOBHUI.

3naa R (M) us (V.32) wan (V.33), ¢ momompio mpui. 1 maxommm A, a 3artem
obobmennpi mapaMeTp BIaromepeHoca Io (GopMylne

2
B= ﬁ s M2/CYT, (V.34)

Ime z — TAYOWHA [0 CeUeHHsA IOTOKA BJATH, B KOTOPOM ONPeeJIANach BIajKHOCTh
B Havalde (¢ = 0) u wonme (¢ > 0) mepuoga nabJofenuii; ¢ — IPOJOIKUTENHHOCTD
pacueTHOTO HOepHOfa, CYT.

O6niano pacuer Hapamerpa B Io yRa3aHHON MeronWKe HMeeT IeJbl0 HadTw
ROPpPeNAANMONHYI0 CBf3b 9TOr0 lIapaMeTpa C YCpeJgHeHHOHW 3a pacueTHoe BpeMs
BJIAYKHOCTHIO IOYBOIPYHTOB W, YUHUTHBag 5T0, CJefyeT YKasaHHbIe pPacueThl
BHITOJIHATH JJIA Pa3HHX Ce30HOB Troma, KOI'MA CpefgHAs BIayKHOCTH pasjHYHa.
[pu aToM ycpeaneHne Bia;kKHOCTH cjiegyeT TPON3BOJIUTh BO BPeMEHH U B IPOCTpaH-
crBe. [ 5TOTO YYHTHIBAIOTCA 3HAYCHNA BJIaKHOCTH B HadajibHoM (z = 0) u pacuer-
mom (z > 0) ceuennax moToxa Ha Hexomumii (¢ = 0) u pacuernpiii (¢ => 0) MoMeHTHI
ppemenu. Cpepguss BJIQKHOCTH 1A TaHHOTO Hepuopa f U MHTepBaJa TIyOHHBL z
paBHa cpejHeapu(MeTHIeCKOMY 3HAUCHUIO M3 YeThipeX IePedHCIeHHHX BpIIE 3Ha-
qeHH# BJIa)KHOCTH.

Uypco pacdeTHHX IIEPHOJOB ¢ 3aBHCHT OT UHWCHA SKCTPEMAJIbHBIX BeJIHUNH
BJIQKHOCTH B HadallbHOM CeYeHHH moToka. OGBYHO 5TO 4MCJIO COBHAJACT € YUCJIOM
pacYeTHHX IepPHONOB, BHIEJEHHBIX paHee (CM. YeTBEPTYIO IVIaBy) IpU TMAPOAMIIa-
MHYeCKOM aHaJjii3e peskuMa M OajlaHca TPYHTOBHX BOJ.

Homyuus paj sHaveHHil mapaMeTpa B W 0TBeYalONIUX eMy BeJHUHI YCPOAHCH-
Hoil Bia)kmocTu W, BHadaje cTPOAT I'paf)UK CBA3W BTUX BEJIUYHH, KOTOPHM MOKIO
BOCIOJIB30BAThCA IPH LHPOTHO3e HHTAHWS TPYHTOBHX BOJ CBEPXY.

B psane ciydaes BO3MOKHO IPHMEHHTh MTOJ CJIO/KeHHA TedeHui, ecian Ha
PeIREM BJIaKHOCTH PacueTHOr0 Hephoja BIUAJNO M3MEHEeHUe BJIAKHOCTH B Hadajlb-
HOM CeueHHH 3a Ipeabayliee BpeMsa. Meroxgnka TakuX pacdeToB OHlJIa paccMOTpeHa
Ipu aHajid3e peRUMa I'PYHTOBHIX BOJ| B NPUOPEsRHON 30He.

Bce yKasaHHBe BHI e PeKOMeHmAIMHN BIOJHe IPHMEHWMBI [Jid WHTepBaJioB
BOHBI aspalld¥, 3aJeralw WX HIHKe KOPHeoOHTaeMOTo CJios MOYBH (IPHMEpPHO Ha-
gpnas ¢ rayomn 0,80—1,00 m), rge pekuM BIa)KHOCTH He OYeHb TECHO CBA3aH
¢ CYTOUHHME U JeKagHBIMH KoJe0aHWAMHM BIa)KHOCTH ¥ TeMIepaTypsl Bo3fyXa.
[pu sroM HauaXbHOe CedeHHe mOTOKa BhIOMpalor mHa Taybmwnax 0,8 mam 1,0 m.
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Jlmsi ompepmesIeHHs mapaMerpa BJarollepeHOCa B BePXHeM IIOYBeITHOM CJoe,
4acTO IPeCTABIEHIIOM CYIECHIO, CYTIMHKAME M I'yMYCOBHIM TFOPH3OHTOM IIOYBHI,
MOKHO IMOCTYIIITH CIeAyIOmuM 00pas3om.

B ciyuae MI'HOBOHHOTO M3MEHEHHA BJIA/KHOCTH Ha moBepXHOCTH mouBn (2 = 0)
W mopieP:KaHus ee nocroaunoi (AW = const) B Tedennie BpeMeHH { [JiA BeJTHYHHEI
maMelenus ofbheMa MepefBUraromeiics depes MOBePXHOCTh MOYBHl BIArU AeHCTBU-

TeJBIO ypaBIeHHE
yps 8,107 mYgym

t K/
AV, o =200 I/ Bt (kg — )t o, S0]
V35) o

tae AVw,, — pasHOCTh O00BEMOB TepeJBUHYB- §00
meiica depes ceuenme z = O BIarm 3sa BpeMA ¢, 500
nampumep, 30 cyT, ¥ 3a NpeANICCTBYOUUA MEPUOL 4,4
TOIL jKe TPOIOKUTENBUOCTH, HO € HHTEHCHUBIIO-
.¢ThI0, OTBedawINe#l HavaJlbHOMY pacupejeeHno
puaru (npu ¢t = 0); AW = W°—W? — npupame- 200
HKe yepenmennoil 3a Bpemsa ¢t o0memHo#l Biamk- 700

HOCTH TOYBOTPYITOR B HadajibHOM cedenuu (W0), - T S T T R S
(z=0) B cpaitenu MepBOlaYalbHON BIasK- 011 72 77 3% 15 16 17 Wep, %
wocteio (We), %; kw, kw,— ycpenHeHHEe K0d(-  pge. 50. Basueumocts 000GIeH-

QuoueHTHL naronpOHHuaeMOCTI/I 3a pacueTmoe HOIO IapaMeTpa Biarolepexoca B
BpeMs | W IpeiecTBYiomee BpeMms Toii jke mpo- 0T cpeAHed 00DEMHOIl  BIAKHOCTI

AL MEeJKO3ePHNCTBIX ITeCKOB Ha
[OFKATENBHOCTH, OTBEUAIOIIME COOTBETCIBYIOMEM hvimme 0,80—1,20 m (1970 r.).
saa;rHoCTAM W, u W o, MM/CYT.

Ecau yuects BHNajajomue 1a MOBePXHOCTH 0CAfKH X,, CyMMapHOe HCIapeHHe
¢ mOBePXHOCTH Z2 3a pacdeTHoe BpeMs [ W COOTBETCTBYION(Me BeJWYHWHH TeX JKe
aaeMenToB Ganauca X ,, Z, 3a NPeILECTBYIOmee BpeMa TO ske IPOOJIKUTeNbHOCTH
(1o 1o t == 0), To [JsA ciaydast OTCYTCTBUS CKIOHOBOTO CTOKA §yHer NeHCTBUTENBHO

ypastienue
344 ((AX—AZ)-—(I‘:W—kW )t
By = AW ] M?/eyT, (V.36)

toL

AX:XZ'—‘-XI; AZ:ZZ—‘Zl; kth kWet——

e

B MM CJOSI BOJihl.

[Tpumelrenvie paccMOTpeHHON MeTOMKM pacdera mapamerpa B ma Ilogvockos-
itos tEAporeonoruyeckom monurose BCEI'MHTEO, no pamdpim Habmomenus 3a
BJIQJKIOCTHIO TPYHTOB B nuauMerpe 20 M 3a OCagKaMM B CYMMapibiM HCIapeHmeMm
fla mMoJsHe ¢ moMombio mouysenmoro ucmapurens ['TM-500-50 3a 1970 r., yrasaio
fa cjefyomee:

1) 06o6meHHEIT TapamMeTp Blaromepenoca B s ¢IioBHOrIAnUaIbHEX TECKOB,
3aJleraioMUX HIKe KopHeoOuTaeMoro ciosi mous (B mpemenax 0,80—1,20 m), yBenn-
yuHBaeTCA ¢ pocToM BraykHOCTH (pHC. O0);

2) TOT ke TMapameTp, HO JJis MOKPOBHBIX Cyreceil M IOYBH C PACTHTEJbHHIM
MoKpoBOoM (Pa3sHOTpaBbe), 3ajJeralouiuX OKoJo AueBHo#l mosepxwocTu (0,2—0,6 M),
B TpefiesiaX KOPHEOGNTAeMOTo CI0si, YMEHBUIACTCHA ¢ POCTOM BJIAKHOCTH (pno 51).

AHaJoTHUNAs CBS3H MEKLY Icoaqacbnunemom BJIATONPOBONHOCTH W IIOTEHI|Ha-
Jom Buaru moxydena B. @. Ilefero (1965) mo skcnepHMeHTAaJIbHEM JAaHHHM AJSA
TOpOAHHX IOYB.
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IlepBast 3akoHOMEepHOCTE CBAB3aHa C TeM, 9TO HH)Ke KOPHEOOHTaeMOT0 CI0S M0YB
pacxoj BIaTH 00A3aH JIUMB IPOLECCY MOJEKYASAPHOH AUGPY3HBHOCTH, KOTOPHI
Ipeonpe/elIsercs TOJNINHON MICHKY RUAKON BIar# (T. . 00beMHO# BIAKHOCTEIO)
U rpafiHeHTOM BlaKHOCTH. Bropas 3aroHOMepHOCTH 00s3aHa TOMy, 4TO B mpexesiax
KOPHeOGHTAEMOTO ¢J0sI IOYBOTPYHTOB OepefIBU/KeHAe BIarl IPeJONpPeesseTes
TaK/Ke U BCACHBAION[eH CIOCOOGHOCTHIO KOpHOI/I pacTeHuil — OCMOTHYECKUM MaBJe-
HHeM, pa3BUBaeMHM KODHEBOH CHCTeMOH, KOTOpOe TeM BHINE, YeM HIDKe ofheMHas
BJIQyKHOCTP MO4YBHL. He HCRIOYaeTcs BIHSHHEE OKOJO ITOBEPXHOCTH IOYBH IPOIECCa
TEePMOOCMOCa, IIPA KOTOPOM HOTOK BIard HaIIpaBIAeTCs K COPsSYeMy KOHIY HKallmii-
JApa, B 9aCTHOCTH — K JHEBHOH IOBePXHOCTH.

B saxamdenue oTMETHM, YTO IPH TeMuepaTypaxX MOYBOTPYHTOB, 3HAUATEJIHHO
npeBrmampmux 10° G, 1 upu cpaBHeHHM TapaMeTpPOB B KO3(QQUIMEHT BIarOUpPOHH-

ﬂ,,fﬂ"*Mz/cym

4400

72001 \\, .

2400

1600 \\Z

800 I g \\-¥° __.¢—-——-—-o_
1 R Ty 1 8 ) 1 L XT i

Us% 5 5 7 8 907172 154 /575wcp,/o

Puc. 51. 3aBucmMocTh mapameTpa BiaromepeHoca B, mis cymeceil Ha raybmme 0,20 M oT cpex-

Helt Baammoctm (1970 r.).
. we, + We,
1 — npn ch = (cpeniHee 32 ABa Ilepnofia) — HCHONB3YeM AJIA NIIPOTHO32a NMUTAHHAA TPYHTOBBIX

BOO; 2 — IpH W(Ill — I pacdeTHOro Iepuona

[

DaeMocTy kyw Heo6XOAMMO BBOXATH TeMIepPAaTYPHYIO IONDAaBKY. JTa HOOpaBKa, IIO
Xaseny, cocrasiser (0,7 4 0,03 7° C), a umcmpaslenHoe 3nadeHmMe Koaddumuenta
saaronponunaemoctn npu 10° C pasmo

kw

kw, 10 = 07T L0035 M/CYT. (v.37)

roe kw, r — K0o(QUIMeHT BIATONPOHUIAeMOCTH IIPW JaHHOHE Temueparype; 7' —
remuepatypa, °C.

B GoapmunHcrBe cilydaes pid cpefHedl I0JOCH eBPONEHCKON WacTH! TeppHTO-
puu CCCP cpennsa remmeparypa 3ouH aspanuu 6xmska K 10° C. Hecomnenno, aro
IS OPOTHO3HHX PacdeToB BIATOIEpPeHOCA BIUSHIE TeMIEepaTypPH Ha BJIArONMPOHE-
MaeMOCTh NOJNKHO OIATH YUATHBATHCA, WCXOJA N3 KOHKDPETHHX TeMIEPaTyPHHX
YCJIOBHI U ¢ YIeTOM U3MeHeHHA TeMIepaTypHHX ToJeil, HallpuMep, B CBSASH ¢ MeJiH-
opanuei 3eMelb.

Ananu3s npomecca MArpamuy BAAarA B 30HE ajpamuu
M OIpejielIeH’e ero COCTABMIAIOMUX

ITo maHHEIM HaOMI0MEHHSA 3a BIaKHOCTHIO H TeMIEPaTypoil MOUYBOTPYHTOB 30HHI
apparuu IPeJCcTaBJIsSeTCA BOBMOKHHM KCCIELOBATh IPOIece NepeaBUKeHNs BIaru
mo BepTUKaAn. OCHOBHEIMHU 3ajadaMé TaKOT'0 WCCJIJOBAHUA ABIAIOTCIA: KOIHWIe-
CTBEHHOE OIpejelNeHme pacxojga (IJIOTHOCTH HOTOKA) BJAru Ha JIOOBX rIyfmHax,
ONEHKA HOWTAHWSA TPYHTOBBIX BOJ 3a cYeT NBWIKYIIEHCs W3 30HH aspaniM BJIATH,
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H3y4YeHNe TeHeTHUYEeCKHX CBA3ell MUIpaIdd BIard ¢ (aKTOPaMW BIATOIepeHoca,.
3HAaTh KOTOPHE Heo0XonWMO [If YOpaBIeHHS H3YyIaeMHM IpPOIECCOM.

HenpeMeHHKME YCI0OBUAMY IS BHIIOJHEOHNA TAKOTO aHAIW3a MUTPALUK BIaTH
SABJISAIOTCS: HAJWYNEe JaHHHX CHCTeMATHIeCKIX HAOMIONEHNR 3a POIKIMOM BIKHOCTH
¥ TeMIepaTypH OT IOBePXHOCTH [0 3epRajla TPYHTOBHX BOJi, ONpelelleHHe Imapa-
METpOB BlaTolepeHOCa, KaK 5T0 GEIJII0O pacCMOTpPeHO BHIIIE, W IIPOBEJeHEe DKCIEePH-
MEHTAJIBHHX BONHOGAaHCOBHX HaOmiomeHHil Ha pgHesHo#l mosepxmocru. B gact-
HOCTH, HEOOXOIUME HabIIONeHUs 3a aTMOCEpPHHMH ocafiKaMi, CYMMapHHEIM HcIa-
penueM, CKJIOHOBHM (IOBePXHOCTHHIM) CTOKOM, MHQUabrpamueit. [locaepnsaa ma-
6arogaeTca mo HeTVIYOOKUM JH3MMeTpaM Ha TayOmHe 1 M, a TaK/Ke IO ITOYBEHHEIM
n ayume GodorumiM mcmapureidsm (B-1000) ¢ ray6muo#r mo Bommr 0,3—0,4 M or
HOBEPXHOCTH.

Woﬁ,‘yo o
1
6t B A 124
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2 ||‘}" g - -
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Pnc. 52. Mamenenne o0BeMHONI BIasKHOCTH B MoHoanTe Jmanmerpa 20 3a 1966 r.
1 — nHa ray6une 0,8 M; 2 — Ha raybume 1,2 M; 3 — Ha raybuue 1,6 M

PacemorpuM mociefoBaTelbHOCTS BHIONHEHHA aHajH3a MUTPAaNUM BJIATH Ha
IpEMepe N3yueHNUs BIaTomepeHoca Ha THgporeosorndeckom nojurone BCETTHTEO,
pacmonoxennoMm Ha [lexopcro-Hymasmuerom mesxpypeuse (Jle6emes, 1970).

Ha 6anamcosoit mmomanke pasmepom 0,5 ra s3ameramor pasHosepHUCTHe, mpe-
AMYOECTBEHHO MeJIKO3ePHHCTHE HeCKH (UIIOBHONIANUALBHOT0 IIPOUCXOIKICHU.
B meckax — rpynToBas Bojga co cBoGOXHON mMOBEPXHOCTHIO Ha riay6une 3,0—3,5 M.
BopoymopoM cay:kaT mIOTHEE H KUPHBE OKCPOPA-KUMEPUHKCKEE IVIMHE BepXHeH
ops MomuOoCcTEI0 10—12 M Ha ray6ume 30 M. I[loumml peprHOBO-ION30IUCTHE, 3a-
HATH PasHOTPaBbEM.

3oHa aspanuu ¢ DOBePXHOCTH CJIOKeHa T'yMycoBeiM ropmsoHToM mo 0,30 M,
3aTeM HILIIOBUAJBHEM ropu3oHToM fo 0,60 M, IpencTaBieHHKM CyOechio, a HUHKE —
clerKa OJKelle3HeHHEIe TPYG03epHUCTHE MECKH, MepeXofdmue B CepHe MeIKo3ep-
HUCTHE Pa3HOCTH.

Habaopenns 3a BIaKHOCTHI0 IMOYBOIPYHTOB HPOBONMINCH C IIOMOMBIO Heii-
TPOHHHX BJarOMEpPOB, 34 TeMIEPaTypPOil — TePMICTOPAM¥, a TaKyKe BHITSKHEMU
TepMOMETpPaMHU IO BCell 30He adpaliil. 3Mech ke OGBHUIM YCTAHOBJICHH JTU3UMETPH,
3arpy)ReHHLIe MOHOJMTaMM TOI'0 jJKe paspesa, ¢ HpueMHoil moBepxHoCcTHI0 1 M2
u ¢ raybunoit mo soper 1, 21 3 M (¢ gBYKpaTHOR moBTOpHOCTHIO). PamoMm pacmosa-
rajiuch MeTeopOJIOINUecKHil HOCT W IOYBeHHO-UCIAapUTEeNbHAA ILIOINAKKA.

B ray6orom mmsumerpe 20 ¢ ray6usoli 10 BOXE 0KOJI0 3 M GBI YCTATOBJICH
HefITpoHHM# BIaroMep, HaHHEE HaGMIOJEHUH OO KOTOPOMY BMeCTe C JaHHBIMA
o temumepatype 3a 1966 r. mpeucraBmenm ma puc. 52 m 53.
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Caexyer 3aMCTHTH, 9T0 faulible afJrioj[CHUN 3a TePMHCTOPOM, YCTAHOBIIGTIIBIM
B ToM xc ausmmerpe 20, IpaRTHYeCKN COBIAfalU C JaHHHMU HaOMOAeHAN II0 BLI-
TAKHBIM TePMOMETpaM Ha MeTeOMJIONmajKe, MOITOMY /I aHajinda TeMIilepaTypiioro
DONSA MBI WCIONAb30BAAW Pe3YIbTAaTHl II0 BHTMKHHM TePMOMeTpaM, TaK Kak OHU
TOYHO OTBEUYANN €KeJHeBUHIM 3aMepaM.

Insa obneryenud cpasleHMA pacUeTHHIX BeIHYHN TepejBuralomeiica Baaru
B 30He a9palii C MaHHBMU D0 HHPUIBTPATINE W HCOAPeHWI0 B JH3MMeTpaX aHAJN3
BJTATONMEPeHOCa IPOU3BOMIICH 1A MOHOINTa ausuMeTpa 20. YpoBeHs Boupl B HeM
MOAJe P;KUBAJICA Ha TIy6rnHe OKONO 3 M. AHAIN3 IPOUBBOUICA B HECKOIBKO 3TAIIOB.

1. Ilpn wucmonn3oBaHMHM MeTOoma dJdeMeHTapHBX OanamHcosn
BHIIEIANCA PpacdeTHbIl 6alaHCOBHI 9lleMeHT IOTOKA INOMAABI0 cedenmsa 1 me
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Puc. 53. l3meHenue TeMIepaTypH B MoHoJANTe Ji3umeTpa 20 3a 1966 r.

1 — na rayoune 1,6 M; 2 — Ha rayduare 1,2 M; 3§ — na rayoule 0,8 M. CTpeIKN MOKA3BIRAIOT HApaBierHie
ABUKCHAST Temsla Ha rayounce 1,2 M

n sruicoroir Az (cMm. puc. 49). Uepes ero cepeimuy IpOBOIMNN cedeHHe 2, a BHilie
n HEAe er0 — ceuenust I w 8 Ha PAcCTOAHUAX Tarke Az OT CpemHero ceveHUs.

C menbro mamGoNpIIEro COBMaJeHMs YCJIOBUIl BilarooOMena uepe3 cederHue 2
¢ yciaoBMeM NHUTAITMsI TPYHTOBHX BOJ B Malwx Jawsumerpax 15, 16 sro ceuenme
B IAHHOM IIpuMepe Ouino Buibpaso ma ruayouue 1,2 m, cewenns I m 8 — coorser-
creenHo Ha ray6puax 0,8 u 1,6 M. Iory6uma 50 BOOH B yRasaHHBIX JIBUM2Tpax
no;ep:uBaiack na 1 M or mosepxsocrn. I'my6una 0,8 M moaru cobmagama ¢ mo-
JIOWTBOI KOPLCOGNTACMOTO CIOS TOYBHI.

Ha ypoBimax yKasaHHBIX TpexX Ceuellnil peryiIApHO Bejuch NAGMIOACHMA 3a
BIARIIOCTLIO M TemmepaTypoir (cm. puc. 2, 33).

[To mammeM daGopaTopubix HCCAe0BAHUN O0BeMIIAS MacCa CKeJicTa TPYHTA
1,63 rv/em?, wrottocts 2,67 r/em®, kooddunpmenT GUABTPAIMA rpyITa OpU HOJIHOM
Haculenuy Bosioi H,8 M/CYT, MaKCUMANbLIIAA MONCKYIAPIAA BIATOCMKOCTL ero
4,5 Bec. %, uamMenbmaf BAaroeMuocTh 12 o6bemu. %, MaKcHMalnLItasi THTPOCKO-
iunocth 0,89 Bec. %.

2. Pacyer mapaMerpos Baaronepenioca Dy, D73 H ky TPOU3BOAWICA IO METO-
JUIKe, MBIO;KeHHON BbINIe, B 9acTHOCTH mpumeHsamxuch dopmynn (V.30), (V.31)
1t (V.6). Jlas umrmocrpanuu TaKUX pacdeToB MOLYT Cry:RuTh Tabm. 6 n 7.

IlocnegoBaTe IBIIOCTh peilieHyss MepBOH 3afadil [0 OIpe/elelnio HapaMeTpoB
BIaTOMEPenoca CBOJATCS K CIEAYIIEMY:

a) Mo JIAHHBIM HaGIIOMCHUI 33 BIa;KHOCTBIO M TCOMIIePATypoll BHYMCIAIOTCHA
cpefHme 3HAUGHUS UX ME;KAY CPOKAM¥ HaOIIennil, 06udII0 MoMeHTH HabI0NeHA
3a BIAKHOCTBHI0 OTPAHWIHBAIK PacdeTHblE OTPE3KN BPCMEHH;
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TaGaunuga 6

Pacuer cocraBianlnmx BeAMuMH ypaBHeHms Biaaromepenoca (V,29)

CpenHAA BIAHHOCTE
Cpepuas TeMnepa- B OONAX eUHMIET
Typa, °C o6'BeMa
R l g
TIPOMCIKYTOK RpeMe- | = Z 2, & |~ N
Hu At, cyT : = ] o ) 5 | = L
s s g - oo | B |
= z hl i'_ = it ! - t B + il
- - . - <|u « 3 = < <3
S GE| o3 ; {S e S o=
500 ) = - @ ! N " 5
e a8 « ﬂ: B B 1 E < V) A
1 2 3 4 5 8 , ’ 9 10 11 12
1966 . !
28/111—6/1V
-—L—ﬁ-‘—*— 0,8 1,7 24| 0,1 0,63 | 016 ; 0,13 | 0,30 | —0,01{ —0,06] 0,40
6/1V—16/1V
—/——16———— 2.1 20 36| 05 1 312 0,46 | 044 | 0,32 | —0,02{ —0,13] 0,40
16/1V—26/1V
T 7.2 48 ‘ 11,4 086 375 | 0,15 | 0,42 0,27 0 0 | 0,40
' |
i i

Mpogoaxensue raga. 6

M 3MeHeH e BIaXHOCTI ) E
32 MPOMEHCYTOR BpEMe- 3MeHeHNe BAATONpo- | & =y
i Al Huuacmocru, M/eyr | £ B9
& 2E 3
Hpox;}ﬂAy{r‘ogyl};pcnm- (Az)? % :; E ? %% E
W S 2 2 ({25 o~ U e
| T | oz 2T %5 1| 28
; AR
ol E R e - | o B O[ETl1EERL D
I ] « Y B 2 N g B | E2Elal 22
E g < < ~ < C 5 gl al
|
1 {13 14 15 16 17 18 19 20 21 22
1966 r.
28/111 —6/1V
—g 016 | 0173 | 0,116 0,057 0 |0,0087 —0,0087 | -+63 | —109 —46
6/1V—16/IV
R E— 0,16 | 0,134 | 0473 | —0,039 [ 0,0029} 0,0180| —0,0151 | —39 | —189 | 228
16/1V—26/1V ;
—5 0,16 { 0,136 | 0,134 0,002 0 100029 —00029 | 12| —36,2| —34




Tadnumwmwa 7
Pacyer nmapameTpoB ypasHenua cBasu (V.29)

3HauYeHHA BeJTHIUH
Hpomems{[ﬁm BpeEMe- Af, eyT X2 £2, (10-4)
| y (10-%) x t
|
1966 r.
28/I11—6/1V 9 —46 0,63 —0,06 0,3969 36,00
6/IV—16/1v 10 —228 3,12 —0,13 9,7344 169,00
16/1V —26/1V 10 —34 3,75 0 140625 0

IIpomonmenne vada. 7

IIPOMERYTOK Bpe- ’
? MORH e yg, (10-%) xy, (10-%) x§ Dwy» m?/cyr Dy,
M2/rpag-cyT

1966 r.
98/111— 6/1V 2,76 —2808 | —00378 ) i
6/1V —16/1V 29,64 —T11.36 | —0,4056 } 1333 - 10~ —11,4-1074
16/1V —26/1V 0 —127'50 0
24,1938 - 32,40 - 10-4 — 867,84 - 04434 - 10-4
Dyw="""54,1938 - 205,0- 10-3— (0,4434)2 = 1333 - 1074 a2 /cym;
. —867,84-205,0 - 10-8 0,4434 - 32,40 - 104 _ .
Dyp= 03993 = —11,4- 104 m2/rpaj- cyr.

Tabaniga 8

Pacuer pacxofos nepepsuraromieiica Biaru mo gopmyae (V.3)

- 2y " z . £
4 aid 5 :’lq 24 : g
2 = 2 = g~ S .
5 by A 3 & T xs
5 I = a EEEY =3 e
= £ | z g 10 g g
IIpOMeYyTOK Bpe- ) = = ! B % =
MEHM 8 2 E 3 g E B g -
= £ | F g 2L 3
% & a L ;UIE & 3 5 om z 1 =
g g-l= | 5 7| E 52| £8 E o | Zx
S 5 - Mo [ o) VA S 2 o = 2
2E ‘é?t“ g =2lz | EYS s EI" c = AR PR
= mald SR G S O S=lp | 8%
1966 r. '
28/111—6/1V 9 —0,0375 50,0 -+1,12 12,80 29 91,80 82,6
16/IV—16/1V 10 , | —0,0250 33,4 —0,425 | —1,42 87 118,98 118,98
6/1V—26/1V 10 | —0,0375 50,0 —3,000 | —34,2 7 22,80 22,8
Uroro 224,4%
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0) MIA KakHEOTO OTpeska BpemeHn HabmopmeHuit (Hampumep, B 1966 r.
ObII0 BHIOpPAaHO INECTh TAaKUX OTPE3KOB, pHUC. O4) BRUHCIseTcs Cpemuuil koaddn-
IUeHT BJarompoHHNaeMocTH kw mo dopmyae (V.b);

B) PaCCYHTHIBAIOTCS COCTABJIAONME BeJWYWHLl BJIATODEpeHOCA W ero mapa-
MeTpH, BXogAmue B ypasuemue (V.29) (cm. Tabx. 6, 7).

3. Brumciienne pacxomos mepesUTAOMENCs BJIarW ¢w BHIOMHHIX 10 Qop-
smyne (V.3), mpemBapuTe]bHO OIpPeAewB TPANUEHTH BIAKHOCTH M TeMIepaTypH
32 KKOHA oTpesok Bpemenu Af. IIpm aroM Hcmonspsosadu cpegHme 3HAUYCHHS
BIQyKHOCTH 1 TeMmmeparypsl. Ilpumep Taxkoro pacdera mpusepmes B Tabx. 8.

Ta }T'ﬂ /UT'ﬂ A 07-4 T-A
4 \ A Y /7
i 7 RIS Y ! I v |
| f 1l ’1*\ | Il | A |
! ' | | l
Mm/Cym { :l l H.?Mfﬂllfﬂl/f m‘maﬁ/zwlwuz nomona fS’/zazu |
[ | l
il [rrzar l | |
I A A A A
A
B 7 | | |
S +216% ‘
0 2N 1 35 :
| % T -] -#97 ). *%%7 ,
lwero | 26 26 5 5
|Mecayp I I y//4 14 Y i} i m KX X X | X

[ 22+ |

‘Prc. 54. Cxema mepefBHIKeHHA BJArl H JIMHAMHKA COCTaBIAWIMNX ee IToToKa Ha raybwme 1,2 M
OT TIOBEPXHOCTII 3eMJIH.

1 — nHGUIbTPaKUA OCaIKOB (rpaBUTAUMOHHBIN BlaromepeHoc); 2 — aud@dysuBHOCTH BHArm; & -— TepMmomud=

(Y3UBHOCTH BJaru;, 4 -— OTHOCUTENIBHAA TepMOXUQQY3UMBHOCTD — TePMOOCMOTHYeCKui BiaromepeHoc (CO 3HAKOM

Ioc — BeJIMYHHA HmepefBuraomeiicA Baarn, HAUpaBICHHOK BHH3, MM; CO 3HAKOM MHHYC — BEeJIMYMHA IepefBH-

‘rawouieiica Blaru, HanpasleHHON BeepX), MM. HauopasieHua nepefBIKeHusa BJarn mon geificTBueM: 5 — OTHOCH=
rellbuoit TepMoguddysnu, 6 — mHbuaAbTpaunu, 7 — nuddysun, 8§ — repmoguddysun

Pacder cocTaBIA0MUX CyMMapHOro IMOTOKa BJIarl B MEJUIEMETPAX CJIOA BOJEI
I B NPOIEHTAX 34 BhiIEJCHHEE OTPE3KA BPOMOHH C yUeTOM Pa3jIHYHBIX MEXaHH3MOB
BJlaToIepeHoca CBeieH B Tabia. 9.

4. PesyumpraTH pacueToB BJIarolepeHoca I0 HepHOIaM Tojla BMECTe ¢ KOH-
TPONBHBIMH SKCOePUMOHTANHHEIMA JAHHLIME (eCIH OHHM WMEJOTCA) IpeCTaBJICHHL
B Tabx. 10. It pesyapTaTHl MOTYT OHTH M300pasKeHH B BHAe AUHArpaMMBL (CM.
pHc. 54).

3aMermM, 4TO @A CONOCTABICHHA PE3YIBTATOB pacdera C SKCIEPAMEHTANb-
HBIME JAQHHBIMII MHE 9aCTO IOJH3YeMCs CPeIHIMH [TaHHEME Lo JdusuMmerpam 15, 16,
18 u 19. Iro HeoGxoMIMMO HOTOMY , UTO B ama3MMerpax 15, 18 momgmepras wammLIsAp-
HaA RaliMa pacmosaraiach Ha ray6use 0,6 M, a B ausumerpax 16, 19 — na rayGuue
oroso 1,6 m. B musumerpe 20 ray6unma mo sopel Guita oxomo 2,90 m.

Honoxurensusie sHadeHHs oOmEro pacxoma BJArd OTBEY9AIT HACXOADEMY
NBHKeHWI0 BIAArd, a OTPULATONbHBE — BOCXORAMEMY.
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Tacauma 9
Pacuer BeJIMYNH, COCTABAAIINUX pacxo] MOTOKA BJIAru B 30He adpaunm
g5 Iunddys3usHocTs TepmoguPPy3NBHOCTD NudunnTpagud =
IIpoMCH{YTOXK E g =
ppeme HI g‘ﬁ ‘ i ’ l 9
oA MM MM , MM 5
E”;‘:Z‘ oyr | MM (A T MM % Tyr | o :8:
1966 r. ‘
28/111— 9 i--500| -+-450| 544 -1-1,28 | 4115 1401 +29 | +26,1 { 31,6 4826
6/1V |
6/1V — . 10 |-+-334 4334 282 |—0,142 —1,42 —1,21 87| --870 t 73,0i--119,0
16/1V i
16/1V — { 10 | --5,00 --500(219,0 | —3,42 | —34.2 | —150,0! +0,7 7,0 ' 31,00 +228
26/1V !
|
l ! e | —24 1S T | ‘ 994
Nroro ; ! MM _‘__1214 l 24,12 +120.1 ! : 224.4
! | 0% | -+97,2 i —10,7 SH3,6 | ) 100
| | i
¢ i ) i )

Targ wak mapamerpsl Dy, D7 n ux ornomenue § = D7/Dw, nassiBaemoe, 1o
A. B. JIikoBy, xosdumueHTOM TepMoBIaromposospinoctn (1/rpan), BHYACIAIHCE.
I PasiMdYHBIX BJIayKHOCTei, TO HaM TIpelCTaBMIACh BO3MOMKIOCTh HallTH rpau-

ﬂwﬂ';rﬂ/cym {)fz
/_w( M (

/W
000 - /

800 3 //

&
6001-6,600 5 /

40050400 /
¢/ (o L
00r0200 ¢ © 3/
b » P
Lo .6?3\5 N
8 9 S0NI_1Z 15 _74" Wog %

Puc. 55. 3asicumocts Koddduimentos -

(G y3uBHOCTH (BIAronpoBogrocti, o A. B. JIn-

KoBY) Dy, M TepMOBIATOIPOBOAHOCTH § oOT

00BeMHOM  BJI&KHOCTIL JJIA  (QIIOBIIOTIALM-
QJIBHBIX TIECKOB.

1 — 3HaveHna MapaMeTpa Dy, 2 — TO Ke, Iapa-

mertpa 6. Iludpa y B3Havyka — ITOPANKOBBI HOMED
cTpokyu B Tabm. 1

9eCKYI0 CBsfi3hb HX ¢ O00BeMHOH BIayK-
nocTso (puc. 9J).

Cpasuenne rpaguros Dy = f (W)
u B = f (W) (cm. puec. 50) yRassiBaeT Ha
X CXO[CTBO Io opMe B Ha He(oJbmoe
pa3iamane B abCOJIIOTHHX 3HaUeHHAX Ia-
paMeTpoB, UTO U JOJKHO MMETh MCCTO
corsacho (V.9).

W3 mnpusegeHHOr0 mpuMepa MORIIO
c/lellaTh BHIBOMIBI:

a. [Ipu o6semuoit Biaaskuocty 10—
15% woshPUIEEHT MOJEKYIspHON -
¢gysusnocty Dw HIIW BIAATONPOBOTHOCTI,
nmo A. B. JImkoBy, mis mMelKo3epHHCTHIX
QUIOBHOTIATUAIBHEX [EeCKOB, ABIAACH
GyHKIWeHd BJAYKHOCTH, VYBEJIHINBACTCA
¢ yBeJWYeHHEM BIAKHOCTH IO 3aKOHY,
6JUBKOMY K dKCIOHeRTTarsHOMY.C pocToM
TeMmepaTypsl B TOM jKe Iipenejie BIask-
HoctH xodddunuesr Dw yMeHbOIaeTcs
o JioTapuQMIYECKOMY B3aKOHY (3aBHCH-
mocth lg Dw = f (lg T) 6auska ® mpsAMo-
nnHeHHOoI),

6. C yBeauueHumeM TeMIIePATYPH KO(POHUIWEHT TepMOBIATOMPOBOIHOCTH YBe-
AMYUBaeTCS TO 3aKoNy, GJU3KOMYy K JuneiHoMy. [lpu yBeamuennn rospdumuenta
MOJIERYIAPHON AHPPY3UBHOCTH WM BJIaTOIPOBONHOCTH YMeHBIIaeTCA abCo0THAS
BeJIMUNHA KOD(PQOUITMEHTA TepPMOBIIATONPOBOTHOCTH.

8. B 3uMHee U paHHeBeceHHee¢ BpeMsa B W3y4eHHOM pailome (mampumep, ¢ 26/I
mo 28/I1T 1966 r., cm. pume. 54) Ha riy6wHe 1,2 M MOTOK BJAaTH HaMpaBJieH K JHEB-
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110if TIOBePXHOCTH. JTO HANpPaBJIeHHME COBIAjaeT € HalpaBIelMeM IOTOKa TeIjia.
Oxono 90" obmero pacxopga BIar¥ HieT TePMOKANMIIAPHEM (Man tepmopuddy-
SUBNHM) IyTeM. B 5To BpeMsi MaKCHMAJIbHO IpoMepaaHue IOYBLL.

r. B mepnojg Becemseit Mn@uIbTpanny TAagKX BOJ CHeTOBOTO MOKpOBa (HaupH-
mep, 29/T111—26/IV 1966 r.) nposBngooTca BCe TpH MeXaHU3Ma BJarolnepeHoca.
I'papuranuonimil BIaromepenoc, oO6yCHoBIMBAKINUA CBOOONHYH WHQUIBTPALHTIO
TajaLX BOJ, COCTABIAeT B faoHoM mpumepe 53,5% obmero pacxoga BIarm; MoleKy-
aspuo-uPPysMBHHT — mpejolpefeliseT MUIPANUi0 paHee HAKOMIEHHHIX BOJ
i1 cocraniager 1o 57,2%. OrHocHTeIHLHO-Te PMORNPPYBUBHBI HIH TePMOOCMOTHIe~
CRUM MeXalH3M B JAHHOM IePHOJe Tpeonpejielger BCTPediloe [(BVKeHHe e3Haul-
reapnnX Macc saarx (10,7% obmero moroka). Ocralbubie MEePHOMH OXapaKTe-
pusoBausl rpaguueckn (cM. pme. H4).

. B urore 3a rop (26/1-—26/XII 1966 r.) ma rayGume 1,2 m mmEcXopsmee
nBIKeHNe niaaru cocrasmio 287,0 MM cxos Boasl. Ha ponro mHEQUIBTPAIAN IPUXO-
wanocs 42%, Ha momio TepMoranumaapuocrs 9,5%. Ocransuee 48,5% (139,3 MM)
32 CYCT MOJIERYJsApHo#H muddysuBHOCTH.

Bocxonamee ppisxerne saarn cocrasitio 90 My cxos soxsl. VI3 aToro ma foiio
Te PMORaTMJLIAPIOCTH TpHXopuTest 28,4% 1 1a {0110 0THOCHTeIbHON TepMomuddy-
susnoctn (repmoocmoca) 70%. -

ITo cpeHUM JaHHBIM JIU3UMETPUYECKIX Habio/eRuil cyMMapHEA pacxof BIaru
sun3 coctasui 205,0 mm, uro Ha 4,1% Oolee pacuerHoOro.

Tlo papmEmiM Tabx. 10 pacwerHse BeJNYUHEI BJIarolepeHoca XOPOILO COTIa-
CYIOTCA € DKCNEePUMEHTAJALHLIMI. Bce 3T0 ABIAETCA MOATBEPKSUHEM CrpaBejIn-
BOCTU NPIUATOH HaMKH MOJIeJM Blaromlepenoca, KoTopas MATeMAaTUIeCKH ONMCH-
pactes ypapuenmneMm (V.4).

5 IIpm HMcHoNB30BaHMUM aHAJAUTHIECKOTO MeTONA
AlaIn3a BIATOHCPEHOCA B 0OCHOBY IpUHIIMaeTcd ypasHerne (V.5), Koropoe HMCIOJNb-
gyeTes 1A OTHEIBHEX MOoCHe/IoBATeIHHEIX IUKI0B HUCXOJAMETO MJIH BOCXOSAIETO
JBIGKCHUS BIaTH. OTH MHUKIB NPIMEPHO COBIANAIT ¢ CeBoHaMu ropa. [las Kak-
[OTO M3 IHX BHOUpaercs HadwaJdbHoe yCJIOBMe B Bilje PaclpejeseHus Blaru, Oaus-
KOTO K JMmedinoMy mo ray6une. Ilpw sroMm HadanbHoe cedeNme IOTOKA Biard IpH-
VPOUMBACTCS K TOJOTIBE KOPHEOOUTACMOTO CIOS OYBH WK MPOBOJUTCA Ha Iybuie
0,1—0,2 a B mouse.

BB mepsonm caywae (z == 0 npu raybure 0,8—1 M) pacder praromepesoca BO3-
MoOsKeN S TGHX TIyGHA coramacio gopmymam (V.12), (V.13), (V.15), (V.16),
(V.19), (V.24), (V.28).

Bo mropom caywae (z = 0 mpn ray6ume 0,1—0,2 M) pacuer BIaromepenoca
BO3ZMOJKEII ¢ YUCTOM IBYXCI0NOr0 cTpoen st 301K asparyu. [[as aroro morpedyercs
IpUMCHEeHHe TpalnyliGiX YCAOBAil YeTBepPTOro poja.

[Tpy HaJWIUL MOMLNEIX CPABHUTEIBIO OHOPOLHBIX TOBEPXHOCTHEIX OTJLO;KEH I
(1ouB, TopdHoB W T. 1.) U Bo BTOPOM CIydae DPIMeHHMH Bce yKazaHHLEe 37ech $op-
MYJITbI).

[lepBas 3ajiaga COCTOMT B OTHBICKAHWMHU IiapaMerpa BJjaromepenoca B.

Jlas nmodyorpammueHtoro MoToxa WiH mpu z < Y/4l, rpe I — raybmma no
Bonnl, npumensores (V.32), (V.33). [las MOBePXHOCTHEIX cJ0eB 30HBL a’pamiui
HpU HAJIMYUM DKCHePHMEHTaTHHHEX JaHHHX Ha TOBEPXHOCTH TMpuMeHUMa ¢opmMyra
(V.36).

IIpuwme p. Ilo mpusegenntiv Hiswe nanesM Habmogennit Ha [logmockoBHOM
rupporeosornyeckoM noxuroge BCEI'MMTHTEO 3a pnamnocTn0 rpyHTOB 30HH adpa~
LK Tpebyerca paccunTaTh 0600IIEHHEI HTapaMeTp Blaromeperoca B M KoXHIeCTBO
lepenBUTAOMENCA BJIarHU.
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TaGanua 10

PesyahTaThl pacdera Baar B TbIX IECKAX METOOOM  3icMeHTAPHBIX §a:1aHcos HA raydmie 1,20 m oT mosepxmoCT: 3a 1966 r,
2 | [ P
g PacICTHHIE ROBHAIIEHTE Tlabinrpainm [ Iwbiby o Tepmonidy i | Tro naesm mamacrpos | papc‘%i::;a#':g;m-
3 oomnit |
flepnon g Baar, |
g , - 8 " - Cpemnss ne-
S Dgeh, | pome | o4 | R wewn | o e | s | B nw | SR
= é«'?,_ (10=4 32/6¥T) 1(10-4 m2/cym) * rpax. A A e . ARG I Pa IPYRTOZMR | o
Z 53 ; ! : 50z, Mm (
1 26/1—28/111 61 —342 0,71 —{0,208 i i Brepx w’ Bsepx 16 —7,1 —03 | 44
: i : .
+1201 | [ [
2 |20/TII—206/1V | 29 1333 —114 —~0,0086 | Baua e Bana i Buepx . = 2427 183 82
|
i L .
| | |
3 | 27/IV—6/V] 4 935 —1,40 —0,015 Baus | Boepx 170 1 —18 104
i ‘
' !
i ; : :
. ) | | | 100 | —as | a3
4 7VI—=35/V1l 60 6,33 1,21 0,191 ! B i B Tms | Te 56
3 ; | i
| | | |
i ; | | !
| 2 ’ . 3, {
R . ! —209 20 45,5 26,4 —
5 | 6/vII—3/X 59 —6,84 —~346 0,507 Baepx Boepx | O —IG| —55 ¢ Eio | Tms | Tes 3
: {
po1819 '
! | i
. \ T R Y BT
5 4/XN—2%/NIT | 8 185 1,07 0,058 B | Brepx  T—M | o5 (Th 6,91 —1&0 , —id g5
i i i ] }
; i | { | ;
1201 [ o0 | 21970 | ‘ 2050 \ 40 ‘ "
Beero 334 I o | 7o | =3t ! oo i | S
suMeTPax 19— ¥ J1 by 01—J1 i P I — TCPNO-

Tpumedannc TIYOMAA K0 BObl B JuisuMeTpe 20 panéa 2,90 M; B TWIRMETPAx 15, 18—1,0 m; B an
T B — Bar 65— TCPMOR.!

B mepumopn 28/TII—6/IV 1966 r. wamenenne ofbeMuO} BIARHOCTH TPYHTOB Ha
ray6uae 0,8 M coctasmmo AW (0, 1) = AW = 0,202—0,114 = 0,088. Ha ray-
6mue 1,2 M asadorduHoe HMaMeHenme Owmo pasHo AW (z, §) = 0,173—0,116 =
= 0,057.

1o pamwbM UperuecTRYOmMX Habmjomenwit (cM. pme. 52) mamernenmit BRAR-
HOCTA Ha YKa3aHHBIX THYOMHAX NOYTH He oTMEYaloch. 1loaToMy wadaio orcuera
ppemenn t = (0 Moo orHectn K 28/III m npnuars £ = 9 oyr, z = 0,4 M.
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pax 16,
(0 A. B. dThxony),

DBausguies Ha TMHAMAKY BJIATH BTOPOI IPAHKIIN-— YPOBHA TPYHTOBHX BOJ MOYHO
npeneBpedp, TAR KAK 0 TOCACMHEro paccToAnye SKLI0 B NATH pas Godee pacyersoit
saumm z. Kpose toro, 6irarofiapA HeGoImOi IPOMOKATENBHOCTH PACIETHOTO
Bpt‘,\(eﬂﬂ tn CHHXPOHHOCTH 3 H3MEHEeHHAX BIAMKHOCTH Ha YHKASuHHBIX rnyﬁunax
MosHO WPEHATS dkw (02 == const. 3a HaganpHOR CeUeHMe NPHHAAMaer CedeHile Ha
r1y6une 0,8 M, pacverHoe cedeHwe — Ha rayonne 1,2 M.
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VuunrsiBag crasaHHoe, Ipumensem (V.32), cOIIacHO KOTOPOMY HAXONWM

_ AW(z, t) 0057
R} =3y ©,2) — 0088 — 0,648.

C momomsio mpui. 1 maxomnm A = 0,1839. dto naer (cormacuo (V.34))

(0,4)2 ~ 2 fovT
o = Tssory = 1820107 m?/eyr.

B =

Cpasuenue »T0oT0 IapaMerpa C paHee BHYHCICHHBIM jiaf mepuoxa 29/II1—
26/1V 1966 r. mo metony diaeMeHTapnex GanancoB Dw = 1333-10-* a?/cyr, yra-
3HIBaeT Ha NX 0GJM3Koe CXOJCTBO.

Bropoit Bompoc 3akiIodaercs B OTHICKAHNM BCIMYHN PacXoia IOTOKA BIATH
B HaualdpHoM cedenuw (Ha rayouue 0,8 a). dtor moror 6/IV 1966 r. maa mammex
yenosuit (0kw/0z = const) mepepBHTaercs AMPOY3UBHEIM U TePMOIGPYIUBHRIM
oyrem corsacuo (V.13) B pasMepe

aw, om0 = 2803 |/ L 220,088 |/ pri - = 0,012 sejeyr = 12,1 wjoyr.

CyMMapHE# 06B6M TOT'O jKe OTOKA BJIATH 3a pacyeTHoe BpeMs coriacHo (V.14)
COCTABUT

1320-9
__* 70 = —
Vw, o= AI/I =1,333.0,088 V 0T 314 = 0,072 M =72 MM cIT0oA BORH.
,[lm{ pacuera KoNwuecTsa CBOOOAHOH TIpaBUTANHOHHON Biarll, NepegBUTa-
OMeNCcH TIof BIMSHHEM CHIH TSMKECTH B PACUSTHOM cedeHuM z = 0,4 M, BOCIOIB-
syemcqa sasucumoctsio (V.7), peficTsuTennHo#l ODpm aAnHedHOM CBA3M BIAroNpoHH-
naeMocTu ¢ ranybunoi. Ha ocHosanmu »T0r0 060HEM I'DaBUTANUOHHON BJarW paBen

t
Vi, v,z = S kg, opt - c3t, M, (V.38)
0

rge ¢ — KovdpdunuenT auHeHHON cBABU Kw C z; ko p— YCpPenHeHHEI 3a Bpemsa ¢
Koa¢PHIueHT BIATONPOHUIAEMOCTH B HaYalbHOM CeueHuu z = 0,
Has sHammx yciaoBui

ko (2, t)—ko (¢ —
= w (% z) o(t) 0,0029040,0087 — —0,0145 1/cyr,
npuuem kw (z, 1) = 0,0029 u k, (f) = 0,0087 m/cyr soaucaens mo (V.6) mas
M3BECTHLIX BHaUeHHH Biramuocru (W, = 0, 15 u W, = 0,16); k,, o, = 0,0087 m/cyr.
Iopcrasisisi sHauenue Bexawuud 8 (V.38), nHalizem

Vw,r, 2=0,0087.9—0,0145- 0,4 9 = 0,0262 m= 26,2 nm.

Taxum oOpasoM, obmuii Braromepesoc 3a mepuon 28/I11—6/IV 1966 r. na ray6ane
0,8—1,2 m cocraBux Viy,, = 72,0 -+ 26,2 = 98,2 mm.

Ecam comocTaBHTH 3TOT peayjbrar ¢ PacueToM BIarolepeHoCa MeTOHOM BJle-
MeHTapHHX GamaucoB (cM. Tafu. 9), To 3aMerum ux cxoactBo. Tak, mo meToiy
BIIeMEHTAPHHIX 6aalcoB AIs TOTO ke IpUMepa Blaroxneperoc sud@ysnBHEM U TCP-
MonudGy3HBEHIM MeXaHU3MAMU cocTaBHN 56,5 MM ciost Boms (Ha ray6ume 1,2 wm),
a o aHaTuTHIeCKOMY MeTony 72 mm. Pasmuna menee 22%. O6mue pacXoam Baaro-
mepenoca (82,6, 98,2 mmM) ormmuammer Bcero Ha 16%.
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lTpu Baa:xHOCTH mouBOrpyHros, meHbmelt HB (8 pammom umpumepe pamHoit
12 o6wemit. %), mpumenserca (V.14) u sHawennsa ¢ = 0, kw, ., = 0, T. e. pacuer-
Hasi POopMyNa TPUHUMAET BUJ

Vw, o=0,753 AW VB, w, (V.39)

rpe mo-mpeskinemy AWE = WO—W. = by,t — nuHeitHoe W3MeHeHWe BIAKHOCTH
B HATANBUOM CeYeHIUN 3a BPeMA {, IPOMCXOAANEE C TOCTOAHHON CKODPOCTBIO by,
ﬂo 9TO#fl GopMyse BHIUCIAETCS CYMMAPHBIN BIATONEPEHOC B HAYATBHOM CedeHIH
= 0 3a Bpems .
HAas mpumenenus s1o#lt gopMynsi Tpefyeres suaTh: 1) msmesenue obbeMuoil

BIKIIOCTH B ItadaNpHOM cedennn AW, 3a BpeMs f; 2) mapamerp Biarouepesoca B3,
3aBUCAINAEA 0T BIAKHOCTH. llpuuem mocnemnmit onpegenseTcss MO KOppesmuoHHOM
CBsI3M ero ¢ Bua;KHocThio W (ea., sanmpumep, puc. 50). B ragecrse nocneneii npm-
HIMaeTCH yCpejgHeHHasi 3a -Bpemsi { 00peMHAs BIAKHOCTh B HAYaNBHOM CEeUSHIN,
HaiileHHasi O mAaHHHIM HPOBENEHHHX HabMI0neHui.

Ecnu BIaskHOCTD MOYBOTPYHTOB MPEBHINACT HAWMEHBIIYI0 BIATOEMKOCTB, TO
MOTONHNTENABHO YUUTHBAETCH TPaBUTAIMONHBIN BIATONEPEHOC B DPasMepe kw,cp, of
unun mpumessiercs gopmyna (V.14).

Omnpejeans TaKAM MeTOIOM BJIarolepeHOC B HAYaIbHOM ceueHHH Vi, ,, Hepe-
XO0JAT K pacyery ero muf nwboro samamuoro cevenus z > 0. Ilpu srom pas momny-
OrpalMyeHHOr0 IIOTOKA W TPaHMYHHX YCIoBHM mepsoro popa npumensior (V.16)
1 (V.17), a 551 orpaHHYeHHOTO 3¢ PKAJIOM IPYHTOBHIX Boj moToxa — (V.16) u (V.19).
[Tpir manmwany rpaHNYERIX YCAOBUIL BTOPOTO POjia, 9TO YaCTO BO3MO;KHO U OpOIIe-~
HUM Y OCYILUeHHHN, M YKa3allHuX Iexeil npumersior (V.22) u Meron Ge3pasMepHEIX
w03 PUITIEHTOB, pacCcMOTpPeyHh#t Beue, T. e. dopmyns (V.26) u (V.28).

B wacrrocTH, npu Brifope Hawamnporo MoMeHra Bpemenm t = (), Korga OTCYT-
CTBOBAJI BAMCTHBIN BIATOMEPCHOC MO BEePTUKANU (DUIOpPA BAA;KHOCTH IOYTH Iapal-
JACALHA OCH OPAMHAT), BIATONEPEHOC 3a e[MNUIYy BpeMmeHM Ha riybume z = [ (Ha
YPOBHE TPYHTOBLIX Boj) ompepensercs no (V.21), (V.23) u 3a spemst £ — uwo (V.24).

CxeMbl MATPAIIUY BJIATH, COCTABICHHHE Ha OCHOBE M3ydeHUs BONHLIX 0aaHCOB,
PACCMOTPEHH HILKe,

BAJIAHC BJIATH B 30HE AdPAIINN

Bonnob6anancosuit MeTon WCHONbB3YeTCA s COCTABJGHMA BONHBIX OalaHCOB
OTICABHLIX CIOCB 30Ibl adpanuy (HampHuMep, KOPHeOGUTaeMOro CIO0d II0YB), Beeil
301H (0T HOBCPXHOCTH 0 3epKala TPYHTOBHX BOJ) M [JIfA BCel MOYBEHHO-TPYHTOBOM
HpU3MEL (0T HMOBEPXHOCTH [0 NMEPBOTO BOXOYIOpa). ITOT GaldaHC OCHOBHIBAETCH Ha
HKCIIC PHMEHTAIBHOM ONpeJie/leHMH 3allacoB BIAIH B CPOKH Habmaomenuil 3a BIask-
HOCTBIO TOIBOTPYHTOB OT AHEBHO MOBEPXHOCTH O 38 PKaNia TPYHTOBEIX BOJ, & TAKKE
Ha H3YUEHUN DeKIMa M COCTABJICHNMN GalaHCa T'DYHTOBHIX BOJ HEIOCDeICTBEHHO
B NYHKTaX HaOMOZEHUA 3a BIAKHOCTHIO.

Kax ysupmm faiee, cxeMa MErpamWM BJIard, COCTABIGHHAS BOMHOOATAHCOBHM
METOOM, TIOBBOIAET MCCIEAOBATH HPONECCH HEPefBMKeHNs BIATH [0 BePTHKAIH
I BO BPEMeHU, ONpPeNeIUTh BeJUYNHK NHTAHUA I'PYHTOBBLIX BOJ CBepXY H HOMOJIHe-
HIA TON3eMHOro CcToKAa. JlaHHBe TakOM cXeMbl COBMECTIIO ¢ aHAJIM3OM THDPOMeTeo-
poIorugecKnX (QaKTOPOB HCUOIL3YIOTCA A YCTAHOBJICHHS NPUYUHHHX CBA3EH
HU3y9aeMOTO BIATONePEHOCA ¢ 9THMH (PAKTOPAMH, 9TO BAMKHO [IA HPOTHO3A BIaK-
IIOCTH W YIIPABJIeHUS BOXHHIM PeyRUMOM HOYBOTPYHTOB.
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Pacuer Gamaunca Baarm

Paccmarpnsaemuiil BogH00aIaHCOBHT MeTo ) HPIMEHSSTCH Ha ONBITHHX GamaH-
COBBIX YYACTKAX W IIOMANKAX, HA KOTOPHX HAOMIOHACTCHA POIKMAM IIOA3EMHBIX BOJL
U CHCTeMATHIOCKU ONPeHeNsIoTCs APYrHe 5JIeMEHTH BOAHOro 6ajlaHca Ia IIOBEPX-
HoceTH (0CafiKH, CYMMapHoe HCOHapeHuWe, TOBEPXHOCTHHIN CTOK, TeMICpaTypa II0YBO-
IPYHTOB, BO3AyXa H T. I.).

Ha onmitHOM yuacTee ¢ HernyGoxkum (Memee H—06 M) sajeranieMm 11 Opu opfHo-
MePHOM [BIKeHHM TDYHTOBHX BOJ B CTBOPe IO HOTOKY HOMKHO ObITH He MeHee
Tpex HabmogaTeNbHNX CKBaKUH (puc. 56). llo mauumm mabmopeHuii 8 3THX CKBa-
JKUHAX PACCUMTHIBAIOTCA IPUTOK (J; B OTTOK TPYHTOBHX BOH (5, COOTBeTCTBCHNO
OPUTEKAIIIUX U OTTEKAWIUX U3 0alaHCOBOTO 2JAeMEHTA MOTOKA, KaK 3TO OBIIO
YKa3aHo B 4YeTBepTOll riaBe.

a o
7 72 7 72
Jona C
aspauuu Z [
7 S g’ ] [:Z
oyrg LT 4}” 7 7
T~ } -AH
S
Jona 5 s 2
Hacei~ h 1 _
wenus I aK
Bodoynoy
7 ANNNN A\ N
s =l ==F===F

Pue. 56. Cxema pasmemennss myaxkTa N mia  Pme. 57. Cxema o0o3maucHuil 3au1acoB BiIarm
Haba0AeRNs 32 BIAKHOCTHIO TPYHTOB B 30H6 B TIOYBEHHO-TPYHTOBOIL HpH3Me HA MOMEHTHI

aspanu:d M cocTaBleHMA OallaHca BJarH Bpemern T; u T,.
B ITIOQYBEHHO-TPYHTOBOI IIpU3Me (BamTpHXO- a — OpH DOX'beMe YPOBHA BOABI, 6 — IIpU crame YPOBHHA
BaH »JEeMeHT HOTOKa) BOJABI, 1 -— HAYAJbHOE IOJO¥EHHEe VDPOBH BOABI B MO-

MEHT BpeMeHd Ty; 2 — KoHeuHoe II0JIO¥KeHMe YPOBHA

B MOMeHT Bpemenu T,; 3 — CXeMaTMYeCKOe W300pare-

HNe M3MeHEHNsA YPOBHA TPYHTOBHIX BoI OT MoMeHTa T,
0O MoMeHTa T

Hysxr Habnogenus 33 BIAKHOCTRI0 TPYHTOB N pacmosiaraeTcs B IMEeHTPAILHOMN
qACTH pacdeTHOTO 6ANaHCOBOTO »IEMEHTA MOTOKA, HAIPHMep HeJaleKko OT Cpefmeil
CKBAKUHHL .

ButjiesneHHHIl B rpyHETOBOM HOTOKE 11 B 30He aspaIfiil 3jeMeHT mm'n’'n ¢ GoKoB
OTPAHHYUBACTCA CPEeJHUMY JIUHUAMY mm’, nn’, CHUBY — BONOYIOPOM II CBEPXY —
AHEeBHOU ITOBEPXHOCTHIO.

Janacyl BIAIW B cpefiieM cedenuy (IyHKTe /N) pacmpocTpasseM Ha Bech diie-
meHT. Hecommenmno, wro nas Gosaplieil JOCTOBEPHOCTH pPACYETOB HADIIONCHHA 3a
BIIQJKHOCTHIO JIYUIie IPOMBBOATH [10 HECKONBKUM BePTHUKANAM B IpejeiiaX 5TOTo
aaeMenTta. Torya ycpemHeHHHe OO0 WJIOMANN IOKA3ATeNH BJIAKHOCTH OTAEIBHEBIX
CIOEB 30HHE a9PAIUN MO3BOIAT Gojiee 0OBEKTHBHO OIGHUTH BIAT03aLaCH  BCETO-
aTCMEHTA.

damac BIATH B 30HE APPAIUH, B3ATON OT MHEBHON IOBEPXHOCTH Ji0 YPOBHA
BOAHI, B MoMeHT Bpemenm 7', (pme. 57) mpumeM paBHBM C;; Ha MOMEHT BpeMeHH
Ty—C, (B MM cHOA BOJH). 3amac BOAH B 30HE HOJHOI0 HACHIUEHASA (HILKe 3¢ PKaa)
Ha MoMeHT 7', paBeH nh (rme A — MOUIHOCTH BOXOHOCHOI'0 TOPH30HTA IPH I'OPU0H-
TAIBHOM BOJOyIOpe, 7 — TMOJHASA BJAATOEMKOCTH TPYHTA B 00BEMHOM BBIPAKEHHH,
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paBuHasg HOPHCTOCTH 3a BHYeTOM ofBeMa BameMIeHHOro Bo3gyxa). Ha MomeHT
Bpemenu T, 3TOT 3amaC BOAH B CIydYae HMONBEMAa K DTOMY MOMEHTY YPOBHA BOJE
#a seqmuury AH cocrasur n (h 4+ AH).

Ha ocHoBaEHE 3TOTO MO;KHO HAUMCATh BHPA/KeHME [JIA M3MEHEHWA B3amaca
BOOM B IOYBEHHO-IPYHTOBOI mpmsMme 3a spemsa AT = I,—T, B Bume

8= Cy—C,--nAH, (V.40)
Trae BCe cjaraeMbple BRIDA;KEHBI B MM CJI0A BOJBI.

B cnyuae mommkenus ypoBHsa Inepex BeamunHo AH cTaBsT 3HAK MUHYC.
3anmacul Baarn C, u C, oupefensnTca mo gopmyie

n
C:iz Al Wos, i MM, (V.41)

=1
tie Ahy,,; — MOIMHOCTD PACUCTHOrO WHTCPBaJa CIOS TPYHTA LO IIyOHHe, B3ATas
B IPAHHUIIAX, MPOBEIEHHKX MEKAY TOUKAMK OTGOpa Upob rpyiiTa Ha OmpefeseHHe
BIKHOCTH; W , — COOTBETCTBYIOMAs 00BeMHas BIaKHOCTH TPYyITa B TOUKe,

HAXOOAMENCs mocpenHe HATePBaia; 0HA paBHA BeCOBOM BJAKHOCTH, YMHOMKEHHOI
Ha 06HeMHyH Maccy CKeJera TPYHTA.

UaMeHeHne BIIAT03alacOB MOKET BO3HMKATh 3& CUeT IOCTYINEHWA BOJH M3
arMocepH WM ¢ MOBEPXHOCTH B 30HY aspanyi ¢ MHTEHCHBHOCTHIO w,. llpm moxo-
SKATEJIHHOM 3HAYeHNN 3T0 OYIeT WHTe BCUBHOCTEH NHPHIBTPALAT OCAKOB WM HOIAB-
HEX BOX B TIOYBY B YCIOBUAX OPOMEHUs, BO3MOKHO, W MOCTYIJeHIe BON 3a CUET
KOHJICHCAIMY BONAHBIX I[apoB Ha MOBEPXHOCTH M TOpPaX HOYBHI; IIPU OTPHIATEIb-
HOM — UHTEHCHBHOCTH CYMMAapHOTO HCHApeHWMs BIATH W3 30HBI aspaldd B aTMO-
chepy. Brmiogaercsa ciopa W TPAHCIUPANHAS DACTOHUAMM.

Benuunny w,At Mpl HA3HBaCM BHIpaKEHNEM BIAT000MEHA BOHH agpamiy ¢ aTMO-
cpepoit. OHa aHANOTMYHA BeJIHUNMHE TMHTANHA IPYHTOBHX BOJ, HO TOIBKO OTHO-
cUTCA K TOBEPXHOCTH MOYBHL.

Kpome »roit Benuumusl U3MeHeHHe BJarosamacoB & ofycloBiuBaeTcs pas-
HOCTBIO MKy HPHTOKOM (J; U 0TTOKOM (J; TPYHTOBBIX BOJ, IPATEKAIIAX N OTTE-
KAOMuX W3 PacueTHOTo DIEMEHTA B TOPU30HTAIBPHOM HAIPABIGHUH, T. €. BeIMIIHOR
Q,—Q./FAt,rae F — nnomanbsieMeHTa HOTOKA B TOPM3OHTATBIOH ILIOCKOCTH.
B c¢iywae manmums BepTHKAIBPHOTO BOHOOOMEHAa TPYHTOBHX BOJ C HOACTHIAOMIUM
HallOPHBLIM BOLOHOCHHEIM TOPHU30HTOM KPOME YKABAHHOTO MOJIKHO YIHTHIBATHCH Ilepe-
TeKaHWe TPYHTOBHIX BOJ[ B MOMCTHIAIONMI TOPUBOHT =& (3[eCh & — MHTEHCUBHOCTE
nepereranns). IlpngeM mpu DONOKUTENBHOM 3HAYEIINH BeJINIMIL & (UepereKaHme
BOJH BHA3) Iepej Hew B upaBoi wacTu (V.42) cTaBUTCA 3HAK MHHYC; UPU OTPHIA-
TeJILHOM 3HAUCHWN BEeINYHHH & (MONTOK BONH CHU3Y) — Iepef HEH CTAaBMTCH 3HAK
TII0C.

VaureBasi CKazaHHOe, MIA OajaHCca BlaTH B MOYBeHHO-TPYHTOBON mpuaMe Gea
yuera IeperTeKaHHd BOJ MOJKHO HANMCaTh ypPaBHeHNe

Co— €y 4-nAH = (w, 9_1;_01) At, (V.42)

rie 0603HAYEHMS IpesKHne.

B ycnoBuax HEOMHOPOIHOTO CTPOCHKSA B0HH a3pal[AN UK CIOAHOM yCTPORCTBE
NHeBHOR MOBEPXHOCTH, PasHOOOpasUH PACTUTEIBHOTO MOKPOBa MOACUET BIATO3ama-
coB (C,, C;) U m3MeseHNs ypoBHA rpyuToBHX Bogy AH mpoussojisit B Tpex u 6oisee
OYyHKTaX, PACHOJOKEHHHX 0 HOTOKY BOJ B Npefeiax O0aiaHCOBOTO DIEMEHTA..

Ecau nuTeHCHBHOCTH NHUTAHMs I'PYHTOBHX BOL CBePXY B myHKTe Habmopenns
a BIAIKHOCTHIO OT pejiesieHa HRCIe PEMEHTANBHO (HalpUMep, ¢ TOMOMBI0 IH3UMETPOB),,
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to BenuuuHy (Q,—@Q,)/F HaxonsAr Taxe pacueTHRIM IyTeM, HO §oJjiee IPOCTHIM CIO-
coboMm, T. €. B BHUJE

B Ny B — (0 A, (V.43)

rge (wAt), — BeNINYWHA UWTAHWA IPYHTOBEIX BOJ, CBepXy, HaliieHHasd 9KCOepH-
MeHTanbHO, MM; AH, — u3MeHeHWe YPOBHA I'PYHTOBHX BOJ B cpenHedl ckBaKuHe n;
U — BOJOOT/Ia9a WK HeNOCTATOK HACHIIEHUA MOPOJ B 30He KojebaHuWA mopueproil
KaOWUIAPHOA KaliMbl U YPOBHSA T'PYHTOBHIX BOJI, oIpefiejasieMile IO JAHHEIM O pac-
Tpejie/leHUN BIQ/KHOCTH B 30He aDPAINM JI0 U IOCjIe N3MeHeHUA YPOBHSA (CM. TPEThIO
THaBY).

NHuTeHCUBHOCTE UHPANBTPANMOHHOTO NHTAHAA TPYHTOBHX BOJ CBOPXY w A
pacueTHOro (GalaHCOBOTO DJIEMEHTa MOKeT GHTH NPHHATA PaBHOH yCpeqHeHHON a
GoJpIIoll MIOMANY BeJAMIHHe, TOJYYeHHOM COMIACHO pacderaM IO JAHHHM O Koie-
GaHUN VPOBHA (METOTOM KOHEWYHHX pasHOCTeH WIM AHANATAYECKAM METOLOM).
Ilpu »roM pacueTHEIE CTBOP HAGJNIONATENBHRX CKBAKIH JTOKEeH HOPECOKATh HIYHKT
HaOToIe N 3a BIayKHOCTHIO. B aToM caywae st onpefenenust [(Q, —Q,) /I At Tarxe
npumensor (V.43), a BenMYUHY w Al OPHEAMAOT DPABHOH# pacIeTHOIL.

HewuspecTHas BeJNUWHA BiaroobMeHa B0HH appanuu ¢ armMocdepoll ujam ¢ Io-
BEPXHOCTEI0 W, At Haxomares us (V.42) mo pasHOCTH MeKITYy W3BECTHLIMU JIeBOU
U npaBoil 4acTAMHU DPABEHCTBA.

Jlasi pKCIepPUMEHTANBHEOTO OIpejieIeHns BeJMIUHE w, At Tpebyercsa HezasHCU-
MOe H3MepeHHe CJeNYOMmUX pennans: 1) ocagkos X; 2) cyMMapHOTO ncmapeHus Z;
3) cTOKa HOBEPXHOCTHHIX BOJ Yiop; 4) H3MEHEHUs 3allaca BOJH Ha moBepxHoCTH D ;.
Ilpu Hanuuu; OpOMEHHsA JOMKHH YIUTHBATHCA NOjada IONHMBHON BOAL Ha IOIA
Y1, 0p, COPOC TONWBHOE BOABL Yo op, HOTEPA BONE U3 KAHAJIOB HA QUIHTPANUI0
Y; u 1. 0. Tax, HampnMep, AN HeopPOUIAeMHX 3eMeJb

woAt = X —Z—Y oy — Dy (V.44)

Ilpu »KCIEPUMEHTAJNBHOM OIpeJeleHuNn BCeX 9HIEMEeHTOB BOXHOTO GajxaHca
0YBEHHO-TPYHTOBOH IpUBMH, BHpaKeHHOTO ¢ moMompio (V.42), (V.43) u (V.44),
B IpaBoil 9aCTH OePBOTO YPABHEHUA JOKEA OHTH JOTOJNHUTEIHLHO BREeHA HeBABKA
B BONHOM Ganamce A. Jra HeBsizka He nossKHA umpeseimarb 20% Bemwamns w AH.

Ecau ncnonszosats (V.43) nast oopenenenus senmaunn [(Q;—Q,)/F 1At u BmMecro
(w At)sq BBATH DPACYETHYIO BeJMIMHY IATAHUA T'PYHTOBHX BOJ, HMEOIIYI0 MeCTO
B fmauHoM myHrTe w At, 10 u3 (V.42) MOKHO DOJYYATH BEIpaKeHUe

w, At = AC +v,6 AH +-w A, (V.45)

rge AC = C;—C,; Vs = n—n — 00BeMHAA BJIAKHOCTH OHODOJHHIX TPYHTOB
Haj moAueproil KaUIMIIAPHON KaliMo#, MMeBIIag MeCTO Jio MOfbeMa YPOBHS B Ipe-
menax AH, miu ocraBmasica HocNe CHafla YPOBHA Haj Toil ke KaliMoit, KoTopasa
noHH3UIACh Tarske Ha AH.

s (V.45) cnepyer, 910 H3MeHeHNe yPOBHA TPYHTOBHX BOJ 3a BpeMsi At paBHO

AH = (0, At —w At —AC). (V.46)

Aro ypaBHeHHE I03BOJIAET HEPeHTH K HpPOTHO3Y KojebaHWA ypOoBHA TPYHTO-
BHIX BOJ II0 JAHHKIM O IpefCrosAmeM BilarooOMeHe B0HH aspanmu ¢ aTmocdepoit
w, At; 0 OUTAHUU TPYHTOBHIX BOJ CBepXy w Af; 0 BO3MOKHOM H3MEHeHHH Biaro-
Bamacos 30HHK aspanun AC 3a Bpemsa At u ocraTouHO# o0beMHO#E BaaykHOCTA HAJ
KAOMIIAPHON Kaiimoit v,. O6muHO mocienHss BejadunHa paBHa HB (RamMerbmas
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BIATOEMKOCTD); W, At M w At IPUHUMAIOTCSH, NCXO/A N3 AAHHHX O NPOSKTHPYeMOM
BonHOM Ganauce Ha nosepxHoctu (V.44) U N3 OTHOWIEHUS BTHX BEJINIHH MEIKIY CO-
foit, KoTOpOE 3apaHee YCTAHABIMBAGTCA B aHANOTMIHHX pafioHax. Besamunua
AC = C,—C, TpPOTHO3WPYETCA C YYTOM IPe/CTOANICTO W3MCHEHHA BJIAT03aIacOB
B KOpHeoOWTaeMOM Clioe T0YR, B YACTHOCTH YIUTHIBaeTcH BojoloTpebneHMe pacte-
nuik. MoOKHO BOCHONB30BATHCA IIOCIEIOBATENBHBIM Ipubiamxeruem (ureparueil)
omupaeMoil Benmaunsl AH.
Nz (V.45) rarke cnmemyer, 4To BEAWIHHA IHUTAHNA TPYHTOBHX BOJ CBePXY
pasHa
w At =w, At — D,, (V.47)

rne Dy = AC + v, AH — usMeHenre 3samaca, Wil aKKYMYIANAf BIaTd, HAJ
[AUBLICIIVIM 33 PacueTHOe BpeMs Af MONOKeHHEM MOgUepTol KamuiispHOl KalMbL.

ITpn mnpunasrpauuu Boxs gepes wouBy (w, At > 0) u mogbeMe YPOBHA TPYHTO-
BoiX Bop (AH > 0) nuramme 9THX BOA c¢BEPXY QOPMHUDPYeTCH 33 CUET TOW YACTHU
WHQUABTPALME, KOTOPAsA JNOCTUIaeT HAWBHICIIETO HOJOMKEHHa HOANepToil Kalui-
ngpHoil KafiMes. lIpum »ToM 30Ma aspandy NpelBapUTENHHO YBIAKHsETCA HA BeIU--
quny Dy = AC -+ vos AH. 3pech v, AH — RonudecTso BiaTH, WMeBineiics B Ha-
JaJIbHEIT MOMEHT BPeMeHU B 30HE anpanuu HAJ KaNUInApHoll kadiMoil B mpenelax
HmepeMeneHnsi ee BepxXHe#dl rpaHuNB Ha Beawauny AH.

Tlpu ucmaperuu BjiaTH U3 30HH adpauun (w, At < 0) u mpum cumage ypoBHSA
TPYHTOBBIX BOJ 1ernybororo saneranus (AH < 0) Bocxogamuil TOK BIATH 0T HTOTO
YPOBHS COCTABISET BeIHIMHY HCHapenna sTux BoA u AY, KoTopas o abcomorHoMy
3HAYEHUIO MOKeT OKTH MeHee CyMMapHOTO BlaromepeHOCa 4epe3 HOYBY HA BEJIWIHHY
| Do| == |AC -+ vos AH]|.

Taxum 06pasoM, KOJIHYECTBO BIATH, HOCTUTAOmEHR CaMOTO BHICOKOIO IOJIOKe-
HUA TOAMEPTON KaNMIAPHON KAWMEI, NN BelWYWHA NHTAHWsA TIPYHTOBHX BOJ
w At, pacxojiyeTcs Ha HOIbeM YPOBHs NJIN HA 3alI0NHEHIE CBOGOIHOTO OT BOJHL 06BeMa.
mop rpyHTa W AH u Ha opMuUpoBaHHe MECTHOTO IOA3EMHOTO cToKa (Qs — Qq)/F At.
Tlocoensee B manpHe#meM Ml Ha30BEM MECTHHIM IOIONHEHUEM ION3€MHOr0 CTOKA,.
970 Gollee CTPOrO OTBEYALT B3HAYCHUIO PABHOCTH MEKNY OTTOKOM W IPUTOKOM BOJIbI
B JAHHOM »JIeMeHTe IOTOKA.

N3 pacemorperus (V.47) u (V.44) cnepyer Takyke BBHIBOJ, 9TO IpU THIATENIHBHOM
OIpefeIOHUN AKKYMYJAIUE BIATH B 30He aspauuu Dz H 3KCIHEpHUMEHTAIBHOM
HabmogeHuy 3a BIarooOMeHOM 30HBL aapallii ¢ aTMochepoil, T. e. ompenenss
wa At ¢ ToMOmMBI0 HerTyOOKAX JTM3UMETPOB M HCHAPUTeNEeH, MOMHO JJIf JAHHBIX
KOHKPEeTHHIX YCIOBUH Nerko HafiTy BayKkHeWmuil sfeMenT GalaHca TPYHTOBHX BOK — -
uX ORTaHENe cBepxy w At.

Onpenenenne ¢yMMapHOr0 HCHAPEHHA

Fenn sa pgaHHBHT DpoMemyToK BpeMeHH Af Ha [HEBHOW TOBEPXHOCTH HMeJN
MECTO: BHEOAJeHMe 0cafkos X, IOJAB OPOCHTeNbHON BOxM Y, HCIapeHme C MO~
BEPXHOCTH OCaJikoB Z,., MCIApeHWe IONWBHHX BOJ (He YCHEBNIMX IPOCOYNTHCS
B 1m0uBy) Z,, W WCHAPeHHe COBMECTHO ¢ TpaHcOMpammeii pacTUTENLHOCTHIO TOM
BIaTH, KOTOpas OHJIA HAKOIIEHAa paHee B BOHE adpPalU¥ MU KOTOpAad Y:Ke IpPoco-
yiIach (BRIIOYAasA BJIAry W3 IPYHTOBOTO NOTOKA) Z,, TO TPU OTCYTCTBHEM IOBepPXHO-
CTHOTO CTOKA H aKKYMYJIANUNT BJaT¥ Ha IOBePXHOCTH BeJUYNHA BIarooOMeHa BOHDI.
aspamnu ¢ armocdepoit Gymer pamma *

wo At =X + Yoy — Zoe— Zop — Zae (V.48)
* Honmpmemcanueilt mapoB mpemeOperaem.
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OuesnpiHO, AJA ONpesieleHUsA HHGUIBTPANUK TOMUBHEX BOJ, (Yo, —2Z,,) U ocaji-
kos (X—Z,) cuexyer BHOWpaTh HeGoabImue WHTEPBAJNH BPEMeHH, B KOTOpHE
COOTBETCTBCHHO MPOMCXONAT MOJUBH K BEIANAT Homu. Ilpu sroM modomurenb-
Haf BeJWUYWHA BIAaroo0OMeHa S0HH adparuu ¢ armocdepoit w, Af > 0 B 3Th Mpome-
AHKYTKE BpeMeHHU OyaeT OTIMIaThCA OT YKAa3aHHHX DPasHOCTedl Ha BeIUYUHY WCHA-
pPeHUA BIATH U3 TMOYBH B MHTEDBAIH BPEMEHH MEKNY O9eDeJHEIME IOJINBAMH WU
TMOMIAMIA,

Ilpu HesHAUNTENBHON TPONOKUTENBHOCTH TAKUX HHTEPBAJOB BPEMEHH MOKHO
BUOJIIIE JOBePATH PACUSTHHIM BeJIHAUHaM w, Atf, KOTOPHE MOKHO CIUTATH PABHEIME
pa3HOCTAM ME;KIY BeMHINHAME OCAJIKOB W MCHAPeHUsA WIN IHOJIUBOB M MCIAPeHHA.

Jlas ompepenieHAs CYyMMapHOTO HCIIAPEHHUS BIATH C HOYBL B HEHOJWBHEE WJIH
HeJ0RAIUBLIe UePUONH Z, TarkKe Tpebyercd pacCaMTaTh A HTHX HePHOIOB BeJN-
wnny w, At cormacuo (V.42). Ilpu srom Z, = —w, At. ITy e BeNUUIHHY 3a IpPO-
MOIKATENHHOe BPeMA MOMHO BHumcauTh us (V.48) mpu sHAHWE BCeX OCTalbHBIX
cjaaraeMbiX ypaBHEHUSA.

0603AaguE cyMMapHOe HCIapeHne ¢ MOBePXHOCTH IOYBHL 3a Hi000fl mpomersy-
ToK Bpemenn At wepes Z, na (V.48) momyqum

Z="2ZgFZop+Zy=X+Yop—w,At, (V.49)

rpe 0603HAUCHNSA TIpesRHUE.

Hamomuum, wro (V.48) u (V.49) nelicTBHTeNXBHH B OTCYTCTBHE IOBEPXHO-
CTHOTO CTOKA € yUacTKa Uin 0alaHCOBOM MIOMAKY, a4 TakKe 6e3 aKKyMYIsIUE BJlarn
Ha mopepxuocti. TaxaM 00pasoM, 3aiadga IO OOpefeeHHI0 CYMMAPHOTO JCHape-
HASA ¢ HOBePXHOCTH CBOJUTCA K y9eTy ocajxos X, HONHUBHHX BOJ Y,, H K pacdeTy
BeJLIYAHH BJAAT006MEHA 30HE aspanui ¢ aTMocdepoil 3a COOTBETCTBYOIIU 1epUOT|
w, At. Ilpu aTOM, UM MeHBIIE IPOMEKYTKH BPeMeHH Af, st KOTOPHIX OIpeeNAeTcs
HOCHeNHAA BelIWUYAHa, TeM Todiee pe3ylIbTaThl pacueTa BelUYHH HHOUIBLTPAIUH
W MCHapeHds BIATH U3 30HH adpaiBi 3a Te jKe mooMe;RyTKN spemenn. Ha romosyio
BeINIHHY CYMMADPHOTO HCIIaPeHus 7 BIUAHNS [IUTIHHOCTH IIPOMEKYTKOB BPEMeHU
At He cKaaHBaeTcH, MOCKOABKY [JIfA IOBEPXHOCTH IIPeIBAPUTENHHO BHYHCIACTCSH
PeayIBTAPYIOMAA BCeX HOCTYIIIEHUIT U PACXOMOB BIATH H3 30HHL ADPAIUI.

Cogeranue paccMOTPeHHOro 0ajlaHCOBOTO METONA pacdeTa HCOAPEHAA W ompe-
JefleHNA BeJWYIHL BIAroo0MeHa 30HBL appamuu ¢ aTMocdepoit w,Af, ¢ omHoit
CTOPOHHI, W BKCIIEPUMEHTAILHKX HaOMOgeHU ¢ TOMOMIBIO HCHapUTeIeil 3a Hcmape-
HOeM Ha IOBEDXHOCTH HE VCIEBNINX NPOCOTIUTHCH OCANKOB Zo., HONHBHHIX BOJ
Zop — C EKPYTOil, I03BOJAET B3HATATENLHO COKPATUTh 00BEM BOAHOGATAHCOBBIX
pa6ot. Ilpu 3TOM OCTATOUHO ONpemelUTh BeANYUHY W, Af oUH pas 3a NIUTENBHOE
spema At. [lo sroit senmamue w, At, ocagxkam X u Bojomogade Y,, Ha OpONIeHIe
cornacuo (V.49) HaxofsT cyMMapHOe nmcunapesne. PacaieneHne moclefHero Ha Co-
CTABIAIONAC IPOHIBOIUTCA € IIOMOIIBI0 JaHHHX YKa3aHHHX BHIIe DKCIe PHMEHTANb-
HEIX HaOIIONeHMIL,

TIpnmep pacuera amaHca BIArM B 30HE a’panMl

Inst uaIocTpamiun MeTofa pacdera GalaHCa BJaruw B 30HE aspaniu IpHBefeM
JAHHEE 10 W3YYCHUI) BIAYKHOCTH NOYIBOIPYHTOB U Ganamca TPYHTOBHIX BOJ Ha
6aamcosoM yaactke [TomMockopHOTO rHpporeosorngeckoro cranuosapa BCETMH-
T'EO 3a 1951/52 ruppomorugeckuil rof.

BanaHCoBHI YIACTOK pacHosaraics Ha OTKPHTO ¢ 'ora moisue sonnsu gep. 1le-
mmioso Hormackoro paiiona Mockosckoit obmacru. Habmonenus 3a pexuMoM
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TPYHTOBHX BOJ IIPOU3BOAUINCH 1O CTBOPY ckBakuE 1—3—6/50, pacmomno;xeBEHBIX
no moToKy Bon. OKoJ0 cpemmeil W3 HUX BeJUCH CUCTEMaTHYeCKUe HaOMONeHENA 33
BIQyKHOCTHI0 HOYBOTPYHTOB OT [HEBHON TWOBEPXHOCTU [0 3epKAJa BOJH, KOTOPOe
Haxonmnock Ha raybmme 2,35—3,03 M 0T TOBEepPXHOCTH.

C mosepxmoct:m mo rayomsm 0,15—0,20 M 3anmeraer TYMYCOBH# TOPH30HT
mofzoaucTo mouBH, Hmke (mo 0,65 M) — cymecsk Jerxasi, KOTOpasg ITOBCEMECTHO
TMOICTHIAGTCH PAZHO- W MEJTKO3ePHUCTHMEA IeCKaMH (BIOBAOTIANUAILHOTO OPO-
ucxoxpenns. [pyHTOBEIE BOME B 9THX HecKaXx Ha riyomme 30 M HONCTHIAIOTCA
OKCHOP-KUME PHIFRCKIMI TINHAME BePXHeH 10pH, KOTOPHE SABIAITCA HafleKHEBM
pofoymopoM (MOmHOCTH rauHE 12 Mm).

HabxroneHrs 3a BIaKHOCTHIO IIPOU3BOIMUINCH TePMOCTATHO-BECOBHM MeTOIO0M.
IIpo6u rpyHra 0T6HpPaiMCh € TPeXKPATHON HOBTOPHOCTHIO, ANA Wero B KayRueId
CpoK or6opa 1pod GYPUIUCH TPU 30HNUPOBOYHBE CKBKUEN. 1o BepTHRANH B Kaxk-
IO CKBaKUHe TOYKY B3ATHA Opob pasMemanucy gepesd 0,10 u 0,25 M, B Kanunasap-
poit waiime — gepes 0,1 M.

Tlo naEHNM HaGNONEHUA 3a YPOBHEM I'PYHTOBHX BOJ| H0 VKA3AHHOMY CTBOPY
CKBARUH M jaHHKM 0 Koaddumuesrte GUABTPAIUMA TOPOJ, KOTOPHI OB oIpenienen
KYCTOBOM OTKAauKoH u paBeH k = 12,5 m/cyT, cpenHeM KodpdunuerTe BOXOOTHAYA
WM HemocTaTKA HAaCHmEeHHs mopopa w = 0,25 6HI paccumTaE 6aJaHC TPYHTOBHX
BOyT 3a 1951/52 rugponorugeckuit rox. llpm sroM UpuMemsancs Mero]] KOHETHHX
pasnocreii. Ha ocHOBaHUM BHYHCICHHHX BeINYWH OUTAHNA w Af Als CTBOpPA CKBa-
JKUE 11 JaHHBIX 0 KoJefaHIM YPOBHH BOAH M BOMOOTaue IIODPOX B OyHKTe 0T6Opa
npo6 cormacuo (V.43) yrounamack Benuunua (Q,—Q,)/F. IlosroMy BHUHCIeHHAA
PA3HOCTL MeKIy IPHTOKOM H OTTOKOM BOJ, B TOPH30HTAILHOM HANpPaBICHUN
1(Q,—Q,)/F| At toano orsevaina 6aTaHCOBOY MOYBEHHO-IDYHTOBOM IPH3Me, mJifA KOTO-
POX paccuuTeiBaiCs Gatanc Biari. Pesynsrarsl rakoro pacgeta ceefieHst B Tabx. 11.

MsMepeHIs 3amacoB BJIATH IPOBOATCSA IO OTHACIBHBIM LIOACAM BOHB appalliH,
M3 KOTOPHX BCPXHEI 0TBEYAET KOPHEOOGHTAGMOMY CI0I0 IOYBH, HIGKHHI — KaINi-
nspuoil Kafime Mommoctbio 0,4 M.

Pacuernuie mepuois BpeMeHH OTBEYAIOT XapaKTePHHIM (fasaM Ce30HHOTO wsMe-
HeIMA YPOBIS IPYHTOBHX BOJ U COBIAMAIOT C TeMH OTPe3KaMU BPEMEHH, [IA KOTO-
PHIX CcoCTaBicH (alaHC TPYHTOBHX BOX IO YKABAHHOMY CTBODY CKBAKWH.

3amac BIATH, DOJXHOCTHIO HACHIMAWIIEHA I'PYHT B mpejeiaX W3MeHeHUA VPOBHS
n'AH, puaucnen ¢ ygerom mopucroctd n = 0,387 H PaKTUIECKOTO U3MEHEHUS
YpOBHS B OYHKTC 0TGOpa Opob HAa BIAKHOCTE.

B cegpMoii crpore taGm. 11 DpuBeneHH 3HAUEHUs BIArooGMeHA B0LEI A3PATUK
¢ ammocdepoil w, At, suaucac:use mo (V.42).

Armocdhepsrie ocagrit X B3ATH IO OCAIKOMEDY, YCTAHOBIEITHOMY HA TOM jKe
VIaCTREe. 3MeCh Ke BHIICNCIH [TONOMKUTeIBHEE BeNWIUHEL w, Af — HBPIIBTPa-
IHS OCAJKOB B MOYBY U CyMMapPHOe WCHAPEHWe ¢ IMOYBH Z, BHUHCIeHHOE COTIACHO
(V.49).

Jas comOCTaBACHUA € BTHMHI Pe3yIAbTaTaMU IIPUBOJATCA: BeIUINHA HTUTAHWSA
TPYHTOBHX BOJ CBepXy w At m uaMmeHeHue ux yposEA AH, B3saTee u3 pacueTa Oa-
JlaECa IPYHTOBLIX BOj W JAaHHHX HabmiofeHmil B myHkTe oT6opa mpo6 Ha ompenemne-
HIEe BIGKHOCTH.

W3 pesyabTaToB mpUBeIEHHOr0 pacdera BHIHO, 9T0 B mepuox ¢ 8/X 1951 r.
mo 22/IX 1952 r. Brmano 742,0 MM ocafxor. IlomokurensHoe OUTaHme TPYHTOBHX
Bon cocTaBuio 267,0 mMm/roj, mau oxono 36% cymms ocamroB. Mcmapemue sTux
Boy — 212,4 Mm/rop, uaum 28,6% rojono#t cyMMH ocafikos. B @rore sa rop rpysro-
BHI MOTOK IOJYYHI IMyTeM HPIIBTPAIHE ¢ TJOBEPXHOCTH 7,4% TOMOBHX 0CAIKOB
(54,6 mM), aT0 BRI3BANO HOXBEM YpoBHES Ha 0,2 M.
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Oceuno U 3MMO IPU OTPUIATENBHLIX TeMIepaTypax IIOYBOIPYHTOB IPOMCXO-
IUT BEIMOPayKUBaHUe BIATH Ha JHEeBHOA HOBCPXHOCTH, BCIEJCTBHE Yero OTMEYaeTCH
HeKoTopad MoTepPs Blaryl u3 30HH aspanuu. o Kouna despans 1952 r. sra moreps
BJIaTU 30HO0I a’pandy HaMé IPUHMMaeTCS YCIOBHO 3a WCOapeHWe W3 3TOH 30HHL
[Ipu majuquH CHETOBOTO IMOKPOBA 3TAa BIAra KOHCCDBUPYETCA B BHIE KOPOUKU JbJa
oy, CHeroM 10 HadaJjia BeceHHeTo cHeroTasEWA. [lociefHee HauWHaeTCs B KOHIE
MapTa — Hadaje alpels U 3a MECAI] BH3LIBAGT YCUICHHYI0 MHOUILTPALMIO TAIBIX
BoJ B mouBy. Tar, mampumep, sra nHGUIbTpanusa gocruraet 36% romoBoH CyMMEI
-0CaJ{KOB.

C nacrymieaneM HOJIO;KATEIBHEX TeMIepaTyp BosAyxa (Mail — aBrycT) mcoa-
peHIie ¢ TOYBH yBeJuuuBaeTcs U gocturaeT 60% romoBoit CyMME 0CaJKOB.

B TeueHHe TOXA 30HA a3palUul HONYIWIa U3 arMocdepsl myTeM WHOUIBTPAIAN
376,3 MM ocajgkoB, a moTepsia Ba ucmapenme 195,06 mm cios Bopw. T'pymToBwIf
TOTOK MOJLYYHI WHPAILTPANOBHOe MUTAHNE 33 BHIIETOM HCIAPEHUS TPYHTOBHX BOJK
B pasmepe 54,6 mm. [lo cBoeit Bemwunue HEQUIBTPALMA OCAJKOB depe3 I0YBY Gblia
mouru B 1,4 pasa BHIIE DONOYKNTEIHHOTO NWTAHUS IPYHTOBHX Boj. Pacxoxm Baaru
M3 30HH a’palnu B arMochepy (Ha MCIapeBNe M TPAHCIHMPALMIO PACTEHUSAMM) CO-
ctapux 35% CyMMapHOro HCHApeHHA ¢ HOBepXHOCTM IOUBHL. llociexmnee cocTaBisaIo
561,3 MM/TOIl 1 CKJIAJ(HIBAJNOCH W3 YKa3aHHOT'O BhIe MCIIapeHWA BJATH 30HHEL aspa-
mun (195,06 MM) 1 w3 MCcOapeHusA HeYCHeBIIUX IIPOCOTUTHCA aTMOCHEPHBIX OCATKOB
(742,0—376,3 = 365,7 MM, a0 cocraBuger 65% obmero menapenns). [losepxmocT-
HOTO CTOKA 1 AKKYMYJIAIMA BJIarW Ha TOBEPXHOCTH HE ORIIO.

BLICOKNI WPOIEHT HCHAPEHHUSI OCAMKOB I1eMOCPECTBeHHO ¢ [HEBHOM MOBEPX-
HoCTI 0GYCHOBIGH IMPUYPOICHHOCTHIO GONBIIE JaCTH OCAJIKOB K TeNJIOMY BPeMeHH
rofa. VI3 cpaBHenus BeJMYUIl MCHAaPeHUs BJIard us 30Hsl aspanun (195,06 mm) u us
30HH IPYHTOBHX Boj (212,4 MM) BUATO, 9T0 POJB HIPOIECCA BOCXONSAMENR MUTPaIUA
BJIATH OT OTIX BOJI K IIOBEPXHOCTH, a 3aTeM B aTMocdepy BechbMa BeJHKa. 3a cUeT
TPYHTOBHIX Boji OPMIPYCTCsi BCC WCHapeHMe BIaTd W3 30MEl adpanili, KOTOPoe
BKJI0UaeT B ce0s TpaHCHUDAIHI0 DACTeHHUAMH ¥ BHIMOpA)KUBAHHe BUMOIA.

Ha ocuose Taxoro amanusa GanaHCa BIATH MOMKHO BaKJIIOYATH, UTO TPYHTOBHIE
BObI IpU HeTayGoxoMm saieramuu (memee 2,5—3,0 M) yeuiaenHo cHabxaloT Biaro
B0HY a3pPal(di Kak B CYyXOH TEIIBIA, TaK U B XOJONHB mepuogst rofa. o orHomre-
HUI0O K CyMMapHOMY WCIIapeHMI0 ¢ IOBePXHOCTH Pacxoj IPYBTOBHIX BOJ Ha HCIape-
ane gocruraer 38%. Io-Bummmomy, eme GoNbiasg POJL UPUHAMIEKAT TPYHTOBHIM
BOTAM B cHaOkelH¥ BJIarod KOPHEOOHTAEMOTO CIOSI DOYB BO BPeMA BaCyXM.

BaxancoBas cxema MHTpanuy BJaru

Cocrapienne TOCHOWHLIX BONHHIX 0$ajlaHCOB S0HH aspalidy IO3BOJAAET OIIpe=-
AeNNTh HATPABIAEHHe I PacXOjbl IePeJBUTAIIEHCs IO BePTHKANHM BJIaTH 33 TOT
niu uHolt mpomeskyror Bpemenu Af. Ha ocHoBe 3T0ro MojkeT GHTH yCTaHOBJeHa
pOJb OTHEJBHHX IOSCOB M TOPM3OHTOB B0HH adpaIil B BONOOOMEHE Me;kAy Hel
u armocdepoil, a TAaKKe MERIY OTHeNbHBMY HOACAMHA 30HH W IPYHTOBLIM MOTOKOM.
B gacTHOCTH, HpescTaBAAESTCA BO3MOKHOCTD KOINISCTBEHHO ONEHUTD IPUTOK BJIaru
w3 rayGunk (0T TPYHTOBHX BOj) K KOPHeOOHTaeMOMY CJIOI0 IIOUB, UTO IO3BOJIAET
YCTaHOBUTH aKKYMYJMUDYOIIYI0 POJb 30HE a9PaIliil, BEPaKeHHYI0 B COXpaHeHUH
£10 BIIAT03aTACOB, HEOOXOMUMBIX [JIf BereTamuyl pPacTeHHH.

B. A. Cranpenc (1954 r.) yxasriBaeT Ha He0OXOGMMOCTb PA3INdaTh TPH OCHOB-
HEIX BYJa MUTpaudd KaUMUIJIADPHON Biard: HpocadyuBaHWe, paccackiBaHue I Tpamc-
aamuoHHan Murpauusa. IlociexHsas BepaskaeT coboil ropPH3OHTAJIBHHEIA BIATOIepe-
HoC, 3aBUCAIMIA OT rpajimeHTa Halopa, KOo»QPuIUenTa QUILTPanM K BIayKHOCTH
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B 3011e appanun. OTMeUaeTCst OHa B MIOHHHX MECUaHBIX OYIrpax MOPCKUX T0Ge Peskmii.

CieioBaTeIbHO, NP TOPH3OHTANBHEIX IOBEPXHOCTAX M PaBHOMEPHOM BIIAro-
TmepeHoce Ha TOBEPXHOCTH B OTCYTCTBUE T'DafilieHTOB Halopa KalMJLISPHO-TIONBe-
MeHHHX BOJ B TOPH30HTAIBHOM HallpaBieHUN TPAHCIANMOHHBIM JBIKEHHEM BOJ
Mo;kno npenebpeus. Ilo mccmemoBanmsm TocHeHCKOR ruppoduamdeckoit craHIUN
(B. M. PyrroBckumit, 1938 r.) nazke Ha ciaboBoJoIPOBUIIaeMbIX TPYETaX OoKoBOH
CTOK B 30He adpallil CyHICCTBEHHOTo 3HadeHHs He uMeer. [losromy B mpuBomIMEIX
HIDKe CXeMaX 9THM CTOKOM BOJ MBI IipeHeGperaeM.

st moCTPOEHMS MOCIONHEX GalaHCOBEIX cxXeM HeoOxommmo sBarh: 1) pacxof
BJaTM Ha BepxHell miam HYKHeH TpaBuile 30HH aspanuu; 2) wsMeHeHUe 3aliacoB
BJIATH B BEIICJICHHBIX CIOMX 30HH WMJIHM WHTEPBajlaX MIYOMH 3a KasIblil pacueTHHIHE
npomMe;KyToKk BpeMeHH Af. DBujeneHHe pPaCYeTHHX HHTePBAJOB TNIYOWH HOJKHO
COTIACOBLIBATLCA C TeHETHIECKUM paspe3oM I0YBOTPYHTOB, IPaHMIAMM JIHTOJOTH-
geCKHX Pa3HOCTel, a TaKKe C ION0KeHHeM TPYHTOBHX BOJ ¥ HOJNEPTOR Haj HUMU
KanviisaprHolt Kakimoit (pume. 58).

Huxauit GamancoBsit ciloft B maBHKH pPACIeTHHH INPOMEIKYTOK BpeMeHI At
OTPaliMuNBaeTCs CHU3Y CaMBIM HU3KHM 3a 3TO BpPeMsA MOJOKeHHEeM YDPOBHS TPYHTO-
BHX BOJ.

TociefoBaTeIbHOCTDh COCTABIIEHWsST HOCIOMHWX BOJHHX 0allaHCOB, a CJIefo-
BaTeNBHO, M CXeMbI MUTIPALMH BJIAT¥ CBOAUTCA K CIERYOIEMY.

1. Jlas BepXHEro CJIoSl WJIM MHTepBaja 1o INIyGHMHe YYMTHIBAIOTCSA DaHee Bbl-
qHUCIeHHAS BeJUdNHa BllarooOMeHa 30HH aspanun ¢ atMocdepoit w, At (cm. rabm. 11,
puc. 58) m usMeHeHHe BIaro3amacoB B aToM HHTepBajie AC, paBHOe Pa3HOCTH MOKIAY
3aIacaMy Biarud B Hem Ha Komen C, u Hadasno (', pacueTHOTo IPOMEKYTKa Bpe-
MeBn Af.

Ilo pasmocr: »tux Benwans (w, At — AC = qwAt) ompegeisiercs pacxof
BIIaT¥ 4epes TOJOINBY pacdeTHoro ciosi. Bce GamaHCOBbe BeJIMYWHE! BEPAKAIOTCS
B MUJLTUMETpPax o Bopgs. Tak, HaupuMep, mjis mpoMeskyTtka Bpemenu 26/I11—
7/IV 1952 r. w, At = 62,1 mm; AC = 0,3 My, gw At = 62,1 — 0,3 = 61,8 Mm.

IonosxurenpHLe BeJIMYWBH BiaroobMeHa w, At WIN BiaromepeHoca Ha Trpa-
HUIaX CIoeB qw Af yKassBalOT Ha HUCXOAAIIMEe TOKM BJaru (HallpuMmep, Ila WH-
PUABTPAIMIO OCAZKOB), OTPUIATeIPHEIe BeIMIMHE — Ha BOCXOJAIIEEe ICDPeBIKe-
gue Bjaru. Tarme yuuTHBaercs sHak mepey senugnvoli AC. IlomomrensHas
peanunHa AC yKasnBaeT Ha IPHUOHIL B 3allacaX BIATH B pacieTHoM cioe, OTPH-
mareliipHas — Ha yOBIb B 3allacaX BJIIaTH.

B ykasamHoM mnpuMepe pacxoy Biaaru qw Al = 61,8 MM oTBemaeT mojiolIBE
ryMycoBOoTO TopusoHTa mouBH Ha rayGume 0,15 M 3a pacueTHoe BpeMs.

2. TaxuuM sKe IyTeM ONPeAeIAIOTCA PACXO/B! BIaTH T1a HILE DPACHOJOMKEHHBIX
rpannitax cixoeB. lIpm aToM pesymnbTaT KasKAOTO IPeJIBIAYIIETO PacdeTa BCIUTHMHEL
qw At [ULs TIOJOIIBEL BEPXHETo CJIOst IPUMHMMACTCS B KadecTBe M3BECTHOTO PacXoja,
NPOXONAIIEro dYepes KpPOBIKO HIJKe DACIHOJNOMKEHHOT0 pPacueTHOTO CIOA.

3. Tlpu mopxofe K 3epKaly PYHTOBOTO IOTOKA BHesseTcA Mociesnnil Ga-
JMaHCOBHIH cio#, uMeromui momuocth m = AH (rme AH — usMeHeHHWe YpPOBHSA
ICPYHTOBHIX BOJ 3a To ke pacdersHoe Bpems At). Hax ymxe ormedadoch, HIGRHAA
IPaHMIA ?TOTO CIOA BAXOAUTCA Ha BHCOTE MUHMMAIBHOTO YPOBHUS TPYHTOBOM
BOJIHL.

BruuncaenHu#E Tem ke cIOocOG0M BIAroliepeHOC Hepes dTY I'panuuy OrBedaeT
PasHoCTH MEKAY IPUTOKOM ¥ OTTOKOM I'PYHTOBHEIX BOJ, B35ITOM ¢ 0GPATHHM 3HAKOM,
s faEHOTO 0alaHCOBOrO ydacTKa, T. €. Bejmamue [(Qqo— Qq)/F[At.

Tak, Hampumep, B TOM K€ IIPOMEKYTKEe BDeMeHH BJIATOICPENoC depesd Mmo-
[OWBY HIGKHEro CJosi cocraBmi gy At = —15,9 — (—2,0) = —13,9 mm, drO
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Puc. 58. Cxema mMurpamuy BJArd B 3oHe aspanuu 3a 1951 —1952 rr., ma 6GamamcoBoM ydJacrke-

1 — mouBa; 2 — Cylech; 3 — IeCOK (p/3 — pa3HO3epHHUCTHIY, M/3 — ¢/3 — MeJKO- 1 CpeIHe3¢cPHHUCTHI; C/8 —
CpemHE3epUHCTHI; K/3 — KpyITHO3epHUCTHIL); 4 — cyMMapHoe nCllapeHne BJIary 13 S0HLI aspauuy; § — MHOHIb=
Tpanus aTMoc(h)epHHX OCAfKOB B 30HY aspaunu; 6 ~— IPUTOK T'PYHTOBBIX BOX 34 BHYETOM OTTOKA X B JaHHOM
BJIEMEHTe; 7 — OTTOK TeX jHe BOJ 3a BRIYETOM MX IPHUTOKA; 8 — yOBUIbL BJIATH M3 OAHHOIO CJI0A BHU3 MM BBEpX;
9 — HaKOIUIeHHe BJarm B HaHHOM Cloe; 10 — NepenBi<eHHe BIarn BHI3 U3 JAHHOIrO CJOs; 11 — IIePCOBIMeHuc
BJArY BBEPX U8 JAHHOTO ClIosa. I[ndpH OKOJ0 CTPEIOK — BBICOTA CJOSI BOAH B MM; nU(pPHl HA KOHTAKTaX ClIOeB —
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0TBEYaeT PA3HOCTN MCJKAY NPHUTOKOM ¥ OTTOKOM IDYHTOBHIX BOJ[, B3ATOMN ¢ 0OpaTHHIM
sHaroM, T.e. Bejuuuue [(Q,— Q,)/F]At = —13,9 MM cixos BogH.

Takum 06pa3oMm, pPasHOCTh MEMKNY OTTOKOM ¥ IPUTOKOM TDPYHTOBHX BOJ
[(Q.—Qy)/F] At B mouBeHno-TPYHTOBOM IPU3Me BRI pasiaeT oGO MeCTHOE IOIOIHe HIte
TO36MHOT0 CTOKAa M CTPOTO OTBEYaeT BIATONEPCHOCY depes 3aMblKkalollee cedeHue
GanarcoBOM IPH3MbI — Ha YPOBHe MHHUMANBHOTO HOJOKEHUs 3ePKANa TPYHTOBHIX
Boi. IlosouTenbHOEe 3HadeHME HTON PAsHOCTU COOTBETCTBYET HUCXOMAINIEMY ABU-
JReNNT0 BJIATH M3 30MBI aspaliiyl B 30HY IOJHOIO HACHIEHUA, O0TPUNATENLHOE —
BOCXOAAMIEMY [ABMKeIIN0 BIATH M3 TPYHTOBOIO IOTOKA B 30HY adpalfiiu.

Benuanaa MeCTHOrO NONOMTIeHHNA Hox3eMHEOro cToKa [(Qs—Q,)/F At] He mocToAnHA
Bo BpemeHN. OHa 3aBUCHUT OT Pa3BUTHA IPOIECCA BIaTOIepPeroca B 30He aspaljuw,
a TaKyKe OT YCHAOBWIT TOPH3OHTANBHOTO OTTOKA FPYHTOBHX BOJ| B BOZOHOCIIOM ILIaCTe.
Hanpunmep, Tp1l BO3HUKHOBENHHN IOANOPA 3TUX Box (HI/Ke IO TeUellMI0) BOBMOIKHA
mepeMeHa 3HaKa Ilepef BeqwduBod [(Qy— Q,)/F| At Ha IPOTUROIONOKEHHE (¢ HII0OCA
ma munyc). Ilpu npessnmenyn npuroxa @, Hak OTTOKOM dTUX Bog (J, B OCIIOBAHUK
B0HBI adPAlN¥l BOZHAKAGT BOCXOMAMMEL TOK BIaru B 30HY adpaumuu (qw At < 0).

B ycionmsax BogopasmelbHRIX NPOCTPAHCTB H3MEHUMBOCTH IO [JHHE IOTOKA
I BO BPeMCIHM Pa3HOCTW NIPUTOKA M OTTOKa I'PYHTOBHIX Box [(Qy — Q,)/F]At cBs-
3HBAIOT C LICPABHOMEPHBIM paclipepelleNyeM II0 HIOMAIN WHOWIBTPAUVI OCATKOB
U HCIAPEeHNA IPYHTOBHX Boj (Graromapd Mezo- M MEHKpopenbedy M PasHON pacTu-
TeABHOCTY) M C HeIOCTOSHCTBOM YCHOBIHA HHPUABTPAIIHY U CYMMAapPHOTO MCTIaPeHHA.

B ycaosmax npubperkHrX 30H (BOJIUBKM peK, BOJOEMOB) M3MEHIUBOCTH BeJH-
qumn [(Q, — @4)//'] At, a ciemoBaTedBHO, U BePTAKAILHOI0 BOJ000OMeHa T'DPYRTOBOTO
[OTOKa € 30HOIL ApPalliif BO BPeMCHH HEIIOCPeICTBEHHO 00YCIOBIMBAOTCA PEIKAMOM
9THIX BOJOTOKOB H BOJOEMOB.

Ha paccmarpuBaeMoil 3pecs cxeme Biarolieperoca (cM. puc. 58) mosier OniTh
yeTaHORBIEHa 1 BeJMYMHA INTAHWA TPYHTOBHIX BOj cBepXy w Atf. OTa BeawduIia
3a IPOME)KYTOK BpeMeHN A{ orBedaer BHUUCIEHHOMY PaCcCMOTPEHHBIM MCTO/IOM
BIAromepeHocy qw Af Ha BBICOTE CaMOTO BHICOKOTO IIOJOKEHNS BepXa TOAICPTOI
RamLLIApHoit Kafimel. B mamniom mpummepe BuicoTa 5TO# KallMbl paBlia HPUMEPHO
0,4 M Hajg ypoBIICM TPYUTOBHX BOJ.

Cocrasienme pa3oGpamiiol 3mech CXeMBl MWTPAIMM BJIATTT MO;KIIO OCYIle-
cTBAATL N cHU3Y BBepX. Ilaa sToro B wWadecTBe HCX0AHON HHPOPMAIIN CIeTyeT
OpUHIMATH pafec BHUYHCIEHHYIO [JId JaHHOro 6alamcoBOT0 ydyacTKa pasocTh
ME;RILY HPHTOKOM W OTTOKOM TPYHTOBHX Bof |(Q; — Q,)/F| At. Buagane BHUHCIAIOT
BeJINUNAY BJaTollepCHOCa Uepe3 HIGRHMIA GallalcoBlil CJoH, cauTaA, Kak ysKke OBLIO
cxazaro, 9To [(Q; — Q.)/F]At = —qw At — pacXox BIaru, mepeMemalouieiics BBePX
(upu 3uaxe - — BHUB) M3 30Hb DOJHOTO HACHINEHHA B 30HY adpaunu. llpm wox-
XO0Je K AHEBHOI IOBEPXHOCTH B DTOM cliydae MBl OAy9aeM B UTOTe BeXWUNHY Bia-
rolepeHoCa gepes3 moBePXHOCTH MOYBK, PaBHYW qw At = w,At, KoTopas HaMU yiKe
6ria ompenesieHa paliee B GastamcoBoil tabmaume (cM. Tabi. 11).

HOna ymoGeTBa pacdeToB Ha 0anamCoOBOM CxeMe BHIIKCHBAIOTCA 3HATCHUS
BeIMUNH M3MEHNOHMA Bjarosamacos -+ AC B MuiaamMeTpaX ciaod Bogbl. Pacxomnl
BJATH, TIepeiBWTaloMeNcss depes TpaHHIly CJi0eB, M300payKalOTCS CTPeIKaMu,
IPOTHB KOTOPHX YKAa3aHH Pa3MEPH BIATOMEPEHOCA TAKKe B MWIINMETPAaX CIOs
Boanl. Jlpyrue ofo3HaUeHUsT K oTol cxeme yKasauol Ha puc. 58.

B npusepennom npumepe B nepuop 26/11—7/IV 1952 r. 6mno ormedeHo BeTped-
Hoe [[BIKeHWe BJIATU Ha TIyGHHe 30BHH adpanun. o rayGuEs 1 M ¢ DOBepXHOCTH
MOUBE OTMEUANOCh HUCXOMAMIEe NBI;KeHUEe BJIATU 3a cUeT MHPUIBTPAIIUM 0CAJKOB
BO Bpemsa BeceHHUX orremelneii. HauGoabuiee BaxomneHue BIarW OTMedajloch B HIl-
repsasie ray6un 0,4—0,8 M, cocrasuBmee no 50 MM ciosa Boypl. Hinke ray6unm
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Pue. 59. 'padux rugpomsomier M cxemMa MHUIDAIME BJIAM B 30He adpauuM Aust 0aJaHCOBOTO
yuacTRa-moastHel 3a 1951 r.

O0peMHas BIDKHOCTL (B %): I — 30—40; 2 — 20—30; 8 — 15—20; 4 — 10—~15; 5§ — 8—10; 6 — 6—8; 7 ~

4—6; 8§ — 2—4, 9 — YpOBEHb PPYHTOBHIX BOA; 10 — IOCTYIJICHHE BJIArd B 30HY aspaluu (wqy At > 0); 11 —

CYMMAapHBIt PacXom BJIAT¥M M3 BOHH aspauun B atMochepy (w, At < 0); 12 — HucXofsAmee MepeBMKeHe BIIarH}

18 — mocxopsliee IepefBIiKeHe BJIarn; 14 — IocTyIleHWe BJATU B IPYHTOBHIH NOTOK (MHOMIABTPALHA 0O 3ep

KaJjia BOAHBI ILIIOC 3aIIac BJAard, palee HaXofusIIelcsa Hax KanuiApHolt kafimoll B 30He aspauuy B Upeflellax A H)y

15 — IOCTYIIeHNHEe BJATM W3 TPYHTOBOIO IIOTOKA B 30HY aspaumm; I6 — HaKONMJeHMe BJAarx B BaHHOM IIosce;
17 — yORJIL BJIATH B faHHOM IosAce. I{udpbl Ha pucyHke 0603HAYAI0T KOJWYECTBO BJIATH B MM CIIOS BOJBI



1,2 M — go sepraya rpyHToBBX Boj (3,0—3,1 M) B Tewenne sToro U IpemIIecTBY-
OMIX TEPUOOB BPEeMEHH HMEJ0 MeCTO BOCXOANIee ABVKeHHe II0UBeHHOH BIIaTu
OT TPYHTOBOTO Ii0OTOKA. B pesyiaprare oboramiajicsi BIaro CpegHuil IOSC BOHEH
(or 1,1 mo 1,6 » mo Bepruxkanm). HammmisapHas KafiMa moTepsaia 9acTh CBOMX
BIIATO3AIIACOB Ha TepeBIKeHNe BiIaru KBepxy. Ha Bepxneit rpanune Kalmuisapaoi
KafiMBl BOCXOJAMME TOK BIar¥ COCTABUI 0Kodo 40 MM Cios BOKH, a 10 pacdery
MeTOOM KOHEeYHHX pa3HOCTell ¢ ydeToM pesRMMa BOJ B IIYHKTC oTGopa mpob Ha

BIAJKHOCTL IHUTAHWe TPYHTOBBIX BOJ paBuanoch w At = —36,5 mm.
§;C Cpednecymounas memnepamypa Bosdyza
zot
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Pue. 60. I'padur TepMoN30LIeT JOYBOTPYHTOB 30HBL aspaulf MiId Holdue 3a 1951—1952 r,
1 — TCPMOUBONJICTHl JICTHEIO DPeyRAMa; 2 — TePMOMBOILJIEThl IICPEXORHOrO II 3UUIMIEIO PEeXMMOB TEeMIEpaTypPH

N3 paccrmorTpeund npuseilelHOW cXeMbpl MUTDALUIL BJaTH MOKIO HCHO Hpefi-
CTABUTH KapTIULyY (OPMUDOBAHIA NIMTAHNA TPYHTOBEIX BOJ CBePXY M HX CTOKA.
B uactrocrn, amoryr OmiTh ompepeinenn: 1) ray0mHa MHQHIBTPALIH 0CAIKOB WK
TOJMABHBX BOK, IPOINHKAIOIUX B 3011y aopanyy; 2) Tay0uHa, ¢ KOTOPOU TPOHCXOUT
MUTpaliis BIATH BRCPX; ) MCTOUUUKU CHAGKeHNA BIAroil KopHeoGUTAaCMOTO CJIOS
HOUBLI; 4) pasMcpbl BIaromepexoca Ha jaiobblx TAyGHUIAX B CBASL DTOrO IpOILCCa
¢ TIIPOMETeOPONOTHUECKIMI YCAOBMAMN 11a IIOBEPXHOCTH M T. II.

Jlas penreiurd mOCTeTICr0 BOIPOCA 0YCUb BayKHO PANOM CO CXCMOM MHTpalil
BJIaTIl CTPOMUTH I'paUKIl BMCHEHHsT MCTEOPOJIOTHICCKUX (aKTopoB (ocagku, medu-
LIIT BJAARITOCTH BO3AYXa T T. I.).

MuaaMWKa 0GDHEMIION BJAJKHOCTH II0OYBOTPYHTOB BOHHEL adpaIuym HaTJsmHo
1n3ofpaskeHa Ha Ipa@UKax TIIPOH3OILIET, KOTOPHE TO3BOJIIOT IPOCICHHUTH U3ME-
FCINe BAaKNOCTH Io raybnme n Bo Bpemenn (puc. 59). B pmameHeiimem na ocuose
TAaKIX TPaUKOB BLISCHAIOTCA BOIPOCH 0 PopMaX HaXO0)KASHUSA ¥ 3aKOHOMEPHOCTAX
IePeXBUKEHUS BJArW B €CTECTBEHHHX YCIAOBHAX. Tak, HamplMep, Ha yKasaHHOM
rpadure (cMm. puc. 59) BHAEH IPOIECC HACHMEHUA BIaro#l BepxXHero I0sica 30HH,
TPOMCXOMAMIMA BCIEICTBHE BHIIAfeHHA OCafgKoB (ampels — Mait). B cssasm ¢ srum
¢ HEKOTOPHM 3alla3[blBaHHeM OTMedYaeTCs IOJBeM YpPOBHA I'PYHTOBBIX BOJ.
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Hna ananusa 3aKoHOMepHocTe!, NPAUMH pacUpefeIeHus ¥ [ABUKEHHS BIaTH
B 30HE adpallill CIYKAT TaKyke HAPAICILHO COCTABAAEMEIe TPAPUKE TePMON3O0ILIeT
IJISL TeX ke TPyuToB 30HH. Tarue rpaduru (puc. 60) cTposaTes Ha 0OCHOBC CHCTCMA-
TUYeCKAX HaOJIOHeHHHA Haf TeMIepaTypo#l MOYBOTPYHTOB, IIPOBOJUMHX Ha PasHHX
rayOHHEAX 301K adpanui (0T MOBEPXHOCTU [0 IPYHTOBHEIX BoX). G mOMOMMBIO 3THX
rpadIKOB BBHIACHAIOTCA HaNPaBIeHNA TENIOBHX IOTOKOB, C KOTOPHMH CBA3AH
BIIATONEPEHOC, a TaK;Ke IepHONsl NPOTpPeBa M OXJNasKNeHUS 30HBI.

MeTonAKa MBYYEHHS BIAAKHOCTH HOYBOTPYHTOB

OcHoBHHIME 3afagaM¥ DTOTO M3ydYeBHMs sIBIsioTes: 1) ompejnedenie 3amacoB
BJAATH B 30HE adpanyWH; 2) pacuerT H3MeHEHWs ITHX BJATO3aIACOB BO BPEMCHH;
3) moxyueHme WCXOMHHX NAaHHKX NI HCCHeLOBAHMA NPOIECCOB BJATONECPEHOCA
B TOH K€ 30He.

Tlepsrte mBe 3aaum CBSA3aHL ¢ W3yIeHHeM OOMIeTo BoxHOTO GalaHCa NaHHOL
TEPPUTOPHM, & TaK:Ke ¢ oIpenescHuneM OajaHCa T'DYHTOBHX BOJ. Brmoamsmiorcs
OHM B OTHAENBHHX IVHKTaX pamHOro OalaHCcOBOTO paiioHa (B Oacceiine pexir, ma
GallaHCOBOM y9acCTKe) ¢ DPACuieToM IOJYINTh PeIpeseHTATHBHEE IIOKA3aTeNl N3-
MeHEHHs BJIAro3aliacoB WM aKKYMYJIAUMK BIATH B 30HE adpaluu.

Hocnenasas 3aada pemmaeTcs UPH JETAIHHOM H3yUYeHWM (QOPMHDPOBAHUS TPYH-
TOBHMX BOJ B CBA3K C BHACHEHHMeM MeXaHH3Ma o0pasoBaHIA IIO3eMHOTO CTOXKA,
MCCIeNOBAHMEM CXeM MUTDAIUHA BJIaTH B HEHACHIIGHHOHW 30He JJIA TOCHeNYILero
UPOTHO3a PEeKIMa TPYHTOBHIX BOJ W YIOPABICHUA BONHBIM De;KIMOM 3TOH BOHHI.

Wccnegoparesn BojgHoro GamaHCa M AuHaMUKE Bjiar# B mousax (A. H. Kocrs-
koB, M. A. Beamwamos, ['. H. Hamemcxmii, M. M. Kpoimoe, A. @. Cusines,
A. A. Pope u nup.) ymensioT Ooiiplio¢ BHUMAHHE W3YYEHWI0 BIAT03allacOB B 30HE
aspauuu. Bompocks mWaydeHNs To4YBeHHOM BIArm NONYYMIW ,HauGojec mMHPOKOE
paspurtHe B paborax pycckux wousosepos (B. B. Jloxywaes, II. A. Kocrrues,
H. A. Ragnacxuii, C. . [Toaros, A. A. Poge n up.). B cBasm ¢ meamopaTuBHOR
MPAKTHROW B CEJBCKOM XO3fIHCTBE pacCMaTpHBAEMOMY BOIPOCY yieldseTcs ONHO
¥3 [IepBHX MecT B paboTax [0 MeIHOPANUX HOYB W WPPHTANUU 3aCYIIITUBHIX 06-
aacrei (A. H. Hocrawog, JI. II. Pozos, M. M. Kpsutor u np.).

3ameTnM, UTO B NPAKTAKE arpoMeTeoPONOTMIecKUX, MOUBCHHHIX ¥ MeJHopa-
THBHHX WCCIeOBAHUE ompejie/leHNe BJAro3allacOB B 30HE aspamui OOKYHO OTrpa-
HUYWBAETCA MOMIHOCTBI0 KOpHeoOmTaeMoTo closi mode (npumepno 1—2 m). Ilpm
nzyuennu Oanamca rpyHTORMX Box (M. M. Kpmimos, A. @. Caspmer, C. H. Pu-
ROB M 1p.) B OPOINAEMBIX PaiioHAaX HepeiKo OrPaBMUYNBAIOTCS YCIOBHO BHGpaHHOI
MOIIHOCTHIO 30HEI — OT IOBEPXHOCTH [0 IIyOHHS 2—2.5 M, 9T0 He BCEer7a OTBETAeT
rIyOuHEe 3ajleTaHAA TPYHTOBHIX BOJ.

Artop cumraeT 00sA3aTeNbHLHIM M3ydYeHMe BIAro3aracoB, MX NUHAMHAKY [O BCei
MOIIHOCTH B0OHHI a3paldu — OT JHeBHOW NOBEPXHOCTH 0 3€PKalNa TPYHTOBHX BOJ.
Idro TpeboBaHme SBIAETCS ONHEM M3 YCJIOBUE JJIA moCienyomieil ysasku GamaHca
BIIaTH 30HBI aspallul ¢ GaNaHCOM I'PYHTOBHIX BOJ.

Hexoropoe mckiodeHwe B feTalbHOCTH HAGMIONEHAN MOTYT IpefCTaBIATH
cayuad Gonpmoil ry6MEEL Ko TPYHETOBEX BOY (Gomee 10—15 M), xorma ompenenenme
BIRHOCTH Ha TAKHX TIyOWHAX 3aTPyAHsETCA TexHHYeCKUMH npuamEami. Kpome
TOTO, TPH 9TOM OTHafaeT HeoOXommMOCTh B GoNbBINO uwacTore oTGopa mpo6 rpyHTa
W3-3a OTHOCHTEJIPHOM CTaGUIBHOCTH BJAT03amacoB B TeUeHMe rofa Ha riaybuHe
6oxee 6—8 .
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I odzomosumeanrbie paGomu

B cocrae atux pabor BKI0OHaeTcs palloHMpOBaHUe [aHHON TeppHUTOpUU H Ga-
JIAHCOBOTO palloHa IO YCAOBUAM HUHGHIBTPANUM U HMCIHAPEHHS ¢ IOBEPXIOCTH.
Ha ocuoBe aroro BrOMpaioTes TUOWGHbE OL0pPHBIE MYHKTH, a Takske Bopunobasan-
COBBI¢ YYACTKM M IUIOMA[KM, Ha KOTOPHIX OPTaHHU3YIOTCA CHCTeMaTHYCCKIe Tabirro-
JIeHIIA 3a BAaKIIOCTLIO HOYBOTPYHTOB. PesymbrarTl 9TUX HAOMIOMeNHHA COBMECTHO
¢ aHAIN30M De;KAMAa M COCTAaBIGHHBIMU 6GalaHCaMH TPYHTOBHIX BOJ HKCTPATONH-
PYIOTCS Ha HIOWAAN COOTBETCTBYIOIHX PaifioHOB.

O6bia110  BOTHOGAMAHCOBHIM HMCCIHE[0BAHUSIM 30HBI adpalldi IPCIUIECTBYIOT
ZIeTalbHBe Te0JI0r0-JINTOI0OTHIeCKIe, BOAHO-QU3MUeCKTe, a HHOIMA M XMMUYeCKUe
uccleT0BaHN s MOYBOTPYHTOB 30HL aspannu. B pesyibrare COCTABISIOTCS MOUBEH-
TBe, JTATOTOTHYeCKHme Tpoduau ¢ merporpadiuecKoil XU TpaHyJToOMeTpHUYecKoil
XapaKTepHMCTHROH HoPOf, OIpeesieHieM HX 00BeMHBIX Mace, IIoTHOCTeH, Kodddu-
mIeHToB GUABTPaIUA (BaipEMep, B TpyOKe «Ciienireo»), a TaksKe APYTHX Bofto-Gu-
3UYECKNX CBOMCTB TPYHTOB, YKa3aHUBIX B TPETheld Tiase.

Boxabimoe BHUMaHMe yaedsercs M3yIeHUIO HEOTHOPOZHOCTH BOZHO-(UBNTECKUX
CBOIICTB TOPOJ IO BePTHKAJH ¥ B Ijmade. IIpu 3ToM BecbMa ymoOHE KapTLI-CPe3Hl
¢ yKazaH@eM BEJIMYHH TeX WM MHHIX CBOHMCTB HOPOX.

Ins pemenusi BCeX Tpex 3ajad H3YUeHHA BIAKHOCTH IIOYBOTPYHTOB 06d-
3aTEILHBIM ABJISETCA COBMEINSHHe IIYIKTOB OINpefeleHHS BIAKIOCTH C MeCTaMU
PacIioToKeH sl HAGII0ATeALHbIX CKBayKUH. JlaBHBE 3a PEKUMOM I'DYLTOBLIX BOT,
70 CKBajkMHAM HCIIONB3YIOTCA A cocraBieHHA Gatanca Box. llpu BLIMONHCHHH
aroro TpeGoBAaHUA K pacCHIOIOKeHN0 HaOMOFAaTeIbHBIX IIYHKTOB IIPeJCTaBIACTCH
BO3MO/KHOCTSL YBA3aTh BOJHEE 0alauchi B 30He adpaliM M 30HE I'DYHTOBLIX BOJ.

Ougedp BaJKHO I ONMTHHEIX GallaHCOBLIX YYACTKOB YCTAHOBMUTH TpeOyeMyo
TOBTOPHOCTHh HaONI0OMeHMS 3a BIIayKHOCTBIO, KOTODAaA I0B3BOJIAET HaXOAUTh BJIAro-
3aliaChl C 3apaHee 3afaHHoll TOYHOCTHI) M BEPOSTHOCTDHIO.

Konebanna BIasKHOCTE OJHMX U TeX K€ TPYHTOB Ha OIpejeIeHHBIX MIyOMHAX
3aBHCAT OT MHOIUX NpUdYuH. ['TapHeiinrme U3 HAX: HEOXHOPOTHOCTh IATOJIOTNICCKOTO
cOCTABA TPYHTOB, Pas3iNYMC B IJIOTHOCTH, CTPYKTYpe, a TaK/Ke HEOJHHAKOBOEC
yCTpOiicTBO MOBEPXHOCTH (pelbed), PaCTATEIHHOCTH U T. IL.). Hpome aTHX NpPIYMH
BO3BMOKIILI cOydafigpie OmuGxu, MONYImEeHHbe HpH HAOTOIeHAAX M 1a60paTOPUBIX
ueeacIoBaHMsAX IPo6 TPyHTa W T. . YUUTHBASA 5TO, ClefyeT CIUTATh, UTO 3ajada
IO yCTAHOBICHMIO HeOGXOAUMON HOBTOPHOCTH OJRIOBPeMEeHHBX Habmmomcunit an-
Asercs TaAaBHelimell ma cTagu@ MOArOTOBATEJLHEIX PadoT.

Pemenne 910 33129 PACCMOTPHM JJIsi TEPMOCTATHO-BECOBOT'0 METOA U3YUCHH A
BIIasKIOCTY, IPHU KOTOPOM W3 30HbI aapalludl oTGHpaTcs Npobb IOYBOTPYITa Ha
ompeieIcHAe BIAKHOCTA. B caydae mpuMeHeHWMS IDPYTHX MeETONOB OIPEJC;ICHMUSA
BIA/RITOCTH (PIEKTPATECKOTO, [MEHTPOHNIOTO W T. II.) BBIABIAETCH HCOOXO/MMAs
MOBTOPHOCTh YCTAHOBKM M3MepHTENBLHLX IpumGopos. Hampumep, Bmecro uucia
HORTOPHOCTH B3ATHs HPO6 TPYHTA € OHpPEJCNeHHEX IIyOMH YYHTOHIBACTCA YHCIO
DATYNKOB BIaRHOCTH Ha OJTHX TIJIyOMHAX.

C yxasaHHOIl IeNipl0 HA ONKTHOM (alaHCOBOM YYaCTKC HMIH B allalorHImbIX
IPUDPOTHEIX YCIOBUAX HEJATEKO OT 11ero BHOUPaeTes IPoduih BoIb cTBopa Habiiio-
HATeABHBIX CKBAKHH, IO KOTOPHIM BeNYTCsA HAOMIOZeHHS 3a PCIKMMOM TPYHTOBHIX
Bo1. MoskHO BHOpATHL B MIOm@AAKY pasMepom okojdo 1 ra B paiionc pacHoNIO/KeHUs
cpefiHedl 10 TOTOKY CKBa/KWHELIL.

Ha sToM mpoduie mim Oioniafgre MPOXOAAT HECKONBLKO IYPQOB MM 30MAM-
POBOYHEIX CKBAyKWH, W3 KOTOPHIX B OAH eHH OTGUPAT NPo6H IPYHTA Ha OLpefe-
JIeHENe BIAKHOCTH ¢ palee YCTaHOBIeHHBIX riAyOuH u ropusoxToB. C Kaskuo# riy-
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OuHB ¥ B KayKaoi BHpaborke Mpode ¢ 2—3-KpaTHOH MOBTOPHOCTHIO GEPYT B GIOKCH
¢ pasHHX CTeHOK IIypdoB MM U3 H3BIeKaeMoro Gypom moHoiauta. OGHUHO B3ATHE
npob npouspogAtr ueped 10 cM IO BePTUKAIM C yuIeToM PA3IHYNSA CIOB U TeHETH-
9eCKHMX TOPU30HTOB NMOYB C NOBEPXHOCTH O 3€pKalla TPYHTOBEIX BOJ.

ITpu npoxopgxe mypdor npobH 0TOUPAIOT CO BCEX UOTHPEX CTEHOK ¢ 3-KpaTHOH
NOBTOPHOCTHIO HA Kammoul ray6une. Beero mpoxopar tpu-getsipe mypda, MpHMepHO.
¢ paccrosHmeM mes;xay Bumu 30—50 m. Ilpwm mpoxopxe 30HAMPOBOK 9YHCIO HX Ha
1 ra momer GuITh oxoyo 16—20. Tarum of6pasoM, ¢ Kaykmo#l rayGUHEl B Ipefeiax
HANIOr0 CJIOA KAV TeHeTHYeCKOTO TOPH30HTa NouB GymeT o0TOGpailo 0KOJO 35—
45 nipo6. Urob6m ybegnuThesa, 4To BHOpaHHAs IOBTOPHOCTL obecmeduBaeT GoablyIo
BHIOOPKY, GAM3KYI0 K TeHepallbHOM COBOKYHIHOCTH, CPaBHUBAWT HOTPEIIHOCTEL M
cpeayeit seanuuBs BraskHocTy M ¢ ponyermmoi. Ecmn m < 0,1M, To sTa mosTop-
HOCTh IpPABUIBHA.

Tlosyuentisie pmallHple 1O eCTECTBEHHOM BiamBOCTH (0GHYHO BHpaykeHHHE
B 00BeMIBIX TpoHeHTaX N HHTepBasoB cioee 10 cM) mMIA KaKIoro CJIOA TOA-
BepralT MaTeMaTHdecxoil obpaboTke.

Ilpm 3TOM BHYUCIAT CHEAYOIHE XapaKTePHUCTUKH:

n — 9UCI0 HAGNOAeHUHA WJIN IOBTOPHOCTH (YUCIO0 Npo6 Ha FaHHOM raybuee);

M — cpegneapudmeTHUecKoe 3HadeHWe oObeMHOI BIajKHOCTH HA JaHHOK
raybuse;

A — abconoTHOE OTKIOHEHWE ONHOTO HablliogeHNs oT cpepHero sHaueHus M,
a TaKyKe BeJWUMHB;

(A)2
0= =+ l/ an [~ — CPefHee KBA/PAaTMYECKOe OTKIOHEHMe;

c
m = ——— CpelHAA OMNOKA CpefiHero apuPmMeTHUICCKOTO;
n

}/
- 1009
C,= E—T/"— — K03 QUImenT BapHALNME;
C - 100
P= V”_ = 7 % __ rounocrs ommrTa.
n

Bapuammonepii Koa@UUuenT yKasmBaeT Ha U3MEHUYMBOCTH BIAMKHOCTH B IPO-
CTpPaFCTBe.

ITpu seposarHoctu 0,683 oTkionenus cpemnero sumauenus M oT cpepHed reme-
pajbHOIl COBOKYHHOCTH B pasMepe -=m UYUCIO0 HeoOXO[MMO7 HOBTOPHOCTH MOFKHO
BLIYUCIUTH TO QopMyre

ny=mny ( _j)'i)z (V.50)

Ijle Ny — MCKOMAfA HOBTOPHOCTL AN YKa3aHHHX BHIIEe YCIOBMH; N1, — TOBTOP-
HOCTH, HPHHATAA B JaHHOM ONEITe (NIPH eAWHOBPeMEeHHOM MaccoBoM 0T6ope 1pob);
P, P2 — TounOCTH olpepelleHHsa BIa;KHOCTA COOTBETCTBEHHO JI HAIETO ONHTA
¥ 3aaHHAag @ISl pacuera.

Bwmecro (V.50) mMosHO IpuMeHATH GopMyay

C%. 104 V.51
N == e .

@ e (V-o1)
e C, — BapUANMOHHHI KO3QPUUEEHT B MONAX eNUHHUITH.

Ilo sroit ¢opMylle MOKHO ONIpENEINTH UHCIO LOBTOPHOCTH, HEOOXOILEMOE
LA TONYYeHUs CPeJiHeTo 3nadeN A BIAKHOCTH ¢ IOTPeITHOCTHI0, HE I PeBHINAoIe il
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sananuoit o/} n. Ilpz sroM M3MCHYUBOCTDL BJIAMKHOCTH B MPOCTPAHCTBE CUUTACTCS
PaBHON OMBITHOI.

Ecau samaTbes 6oJpimeil BEpOATHOCTHIO OTKJOHEHUs CpPeJHEro OT reHepailb-
HOIT COBORYITHOCTH, TO, 0 A. A. Popne, ciegyer MOCTynaTh TAKEM 00pasoM.

Tomnyckast, uro cpegHeapupMeTHUECKOe [JAHHOTO psfia HabiawmeHOH paBHO
cpegHeapupmMeTHIeCKOMY O0abIIoi BEIOOpOUHOIT COBOKYmHOCTH M, W pPaBEHCTBO
COOTBETCTBYIOMMUX G, H O, a TaK;ke OpPUHUMas BO3MOKHOe OTKIoHerwme M, oT
reuepaapHoil cpemneir M e Goxee 0,1, moxydaeM M3 U3BECTHHIX COOTHOINEGHUIT
BAPHAIMOHHONE CTATHCTHKHA PABEHCTBO

01Moy __  tx
Op -‘/;L—-’; ’

(V.52)

rae f, — «HOPMUPOBAHHOE OTKJIOHEHHE», KOTOpPoe CBI3aHO C BEPOSTHOCTHIO, UTO
BOJIIUMHA OTKJIOHEHWs cpexHeil m3 Goxsimoil Berbopku (M) oT reHepalbHOE cpep-
Hell, T. e. BeJHYUHA & HE IIPEeBBICUT {, M, == txcr(,/l/no; 0 gty — OTHOCATCA K Gonb~
moii BHOOpKE; N, — HCKOMOE YHCIO HaONomeHHmH s obecmedeHns B3aJaHHON
TOYHOCTH M BEPOSITHOCTH CPeHero apudmermuecKoTo.

Burauenus mo (V.52) meByw 9acTh paBeHCTBa, ¢ HoMomblo Tabu. 12 Haxopar
IICKOMOE 3HadeHUWe n, 11 BeiOpaHHo#l BeposirHoctu. Takas MeTogHKa pacueTa
pasgrta u3 paGorst A. A. Pome (1960).

Hanpumep, npu 80-KpaTHOM ompefeleHHH BJIAKHOCTH [HePHOBO-HOI30UCTOIT
ToHROmecuaHoli mouss B caoe 0—5 eM, mo I. C. BacumseBy (1939, 1950 rr.),
om0 Haiipeno: M, = 42,1, o, = 10,8.

YKazamHoe BHIIC OTHOIIEHHE OYIET PABHO

0AMa _ 421 (g
Oo 10,8 i V7_l,;

Ilpn saganum mosepurensHoit BeposrHoctn 0,90 w Benmumme t/V n, = 0,39
o ykasaHHoil tabuuie HaxoguM HeobxoguMmyk mosTopHOoCcTh 1, = 20. G aTOM WO-
BTOPHOCTHI0 OT0opa mpol ofecmeqnmBacTCs TOYHOCTH cpemrero B pasmepe 10%
u seposiraocts ero 0,90.

Ilas sepoarnoctn 0,683 u mpu rex sxe snawenusax M, u o, no (V.50) mu mo-
ayaunn 0w n, ~ 7.

Taxnum o0pasoM, CCIIT 4HCI0 MOBTOPHOCTH Npu BepositnocTn 68,3% NpUEATHL
3a ONMHWEY, TO TP BSPOSTHOCTHA IOJYYeHHS CpefHeapupMeTHIecKoro, paBHOI
95,4 n 99,7%, DTO UNCIO JIOJ/KHO OHITH PABHEIM COOTBETCTBEHHO 4 u 9.

A. A. Poge (1960) yxraspiBaer, 9TO BBHIY OTCYTCTBUA CICHMUAJLIOTO Mac-
coBOTO OTGOpa Mpo6 Ha OIMpejeTeHve BJIAKHOCTH I paCueTa UUCIa TMOBTOPHOCTH
MICIIONBA3YIOT WMEIOMIICS Matepual CPOUHEIX HabuaopeHuii. UnCao cPOKOB OO
ourp e memee 20. llepuopn mabirogeHuilt — rox. JToT MaTepuan HOxBepramwT 00-
paboTre, KaK ykasauo Beume. Oupegenus M ¥ o, OPUHAMAIOT UX COOTBETCTBEHHO
3a M,, 0, Ilo srum gauseiM ¢ momompbio (V.52) m rabu. 12 Haxogar n..

IlockoJIBKY B HacTosm[ee BpeMs MaTepHala IO XapaKTepPUCTHIKE HOBTOPHOCTH
OMpeeJIeHNS BIAKHOCTI C TOYHOCTEI0, Hampumep, 10% mpu pasmmanoi BeposTHOCTH
HEe[0CTATOYHO, MPAXOIUTCSI PYKOBOJCTBOBATBHCS OPUEHTUPOBOUHRIMM YKA3aAHUAMM.
Tak, A. A. Ponme pexoMeHjyer Opi OTCYTCTBUM KaKHX-JHGO0 MarcpuajoB BeCTH
HaOMONeHNA ¢ He MeHee deM D-KpaTHON MOBTOPHOCTHI0 B BepXHeM METDOBOM CJloe
11 3-KparHoil — B Gosee rayGoOKUX CJNOAX HMOUBH U TPYHTA.

lo mamamm WM. C. Bacmasesa (1950 r.), npoBojuBIIETr0o WMCCIeOBaHHAA Haf
ompesielenneM TpefyeMoil MOBTOPHOCTH orfopa Mpo6 MOUBLI U TPYHTAa W3 CYIrJd-
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Tatnmma 12

BejinuuHBI HOPMHPOBAHHOTO OTKIOHEHU: (i) M 3HAYEHMe PACYCTHOIl BENMYNHBI
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HUCTHIX pasiocredl, ycraHOBIEeHa HEOGXOAMMAasI TOBTOPHOCTD OT 4 1o 16 pua cobiio-

+5%.
PaccMOTpeHHHM 31eCh MEeTOJOM MOKHO YCTAHOBHTH TpPe6yeMyi0 MMOBTOPHOCTH

orGopa 1Ipob, MeNoaAL3ysA He 00BeMHOE BHIParKeHHEe BIa:KHOCTH, a HEIOCPeNCTBEHHO
3amachl BIaTW B KajKXOM TODH3OHTE WU UHTEpBale riayGWikl 30HH adspamuin. Tak'

mocrynai H. C. Bacuises.

JeHnsa TouHOCTH P

I poussodcmeo wmabaodenuli

B BH6paHHHX TYHKTAX U3ydeHUs] IUHAMUKK M GallaHca BJIATH B 30HE adpamud
Ha MECTHOCTH 3aKpemsiorcs GalaHcOBHE IIOIMaiKW, TpegHasHaueHHLE [JIA He-

NpepHBHKX B TeUeHHe ONHOUO-IBYX JeT oTGOopoB mpof rpyHTa Ha oNpe/eseHme

BIQKHOCTH WJIHU IJisI YCTAHOBKH BIaroMepoB. B saBHCHMOCTH 0T MeToxa MPOBEeHIs
HabaoneHuil 3a BIayKHOCTBHI0 pasMep IJIOMAJOK MOMKET OHITL OT HECKOJNBKUX ef-

HAI [0 HECKOJNBbKUX COTEH KBaJpaTHHIX METpPOB.
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B macrosumee BpeMs NpEMEHSIOTCA CIeAYIOMUE HOJEBEEe METONH OIpenesIeHNa
BJAQKHOCTH: a) TEH3WOMETPHUYCCKHH; 0) 5JIeKTPOCOUDOTHBJIEHNH; B) HEHTPOHHOTO
paccemBaHMs; T) TepMOCTATHO-BecoBoii. Hpome 5THX MeTO0B BOBMOKHHEL H ApYyrue,
HANpUMED JAMSAMETPUUECKHIl (AMeeTcsi B BHJY B3BEIIHBAaeMbe JA3WMETPEL).

TlepBHil W3 3THX METOXOB, OOKYHO NMPUMEHSEMBIH IS KOHTDPOJIS BJIayKHOCTH
OpPH OPOIICHAN, MAJOUPHTOAEH IJIA [0YB C HUBKOW BIAMKHOCTHI0. BTropo#l merop
HCUO0JIB3YETCH U HaOMopeHAl HeNpPEepPHIBHOTO X0fa M3MEHEHNs HNOYBEeHHOH BJIATH
B BePXHWX CJOSX WOYBH, a TaK:keé B OTHOCHTEJBHO CYXuX mouBax. Tpermil merop
(papmomsoTounslil) HamboJee ToueH W yHoOeH NI CTANMHOHADHHX HabJiofleHMIi.
Haxoner, KIacCHYeCKI TEPMOCTATHO-BECOBOI METOJ 4aCTO CIYKHAT NI KOHTPOJIS
JAHHHX, DOJYIaeMEIX C ITOMOINBI0 JAPYrHX MeTOROB, ¥ ABISETCS OCHOBHEIM IpH

rl2lslelsls

12TsTels] |elslelriz.s

1lzlals 415171 215 |6 1,254, 5
slelr|z] (zlsleisir| |54 56712
1123¢ 51112 514 516|1]213 ¢4
slel 1]z Jlalsi1 2 2,5 4516 1,

Puc. 61. Pasmemenne CKBayKITHEI HA MUIKpPONIOIMANKAX A B3ATHA IPod TPYHTA Ha BIAKHOCTL

OTCYTCTBAH HEHATPOHHHX BjaromepoB. OH BechbMa HaJCKeH, MPOCT, obIMe[0CTyIeH,
XOTA W OTAMYAETCH TPYHOEMKOCTHI0O W PAXOM APYIAX HEYH0OCTB, KakK, HalpmMep,
HeoOX0AMMOCTEHI0 KA pas3 MEHATH TOYKU HAOMIONEHHAA B WJIaHe, C 9€M CBABAHO
HapymeHHe MECTHOCTH B pe3yJipraTe OGypeHHs CKBaKHI.

Pacnostomenne 30HIHPOBOYHHIX CKBAKHUH (HJd B3ATHA Ipol Ipynra) Ha IJIO-
majke MPOM3BOAUTCA C PACYCTOM, ITOOK B KKMHIU cpok HabmaiofeHuA Gblila 0XBa-
"YeHa mMpEMEPHO BCA IUIOMAAL W HPUTOM OTHOCHTEJIBHO PaBHOMeDHO B Itame. Pac-
CTOAHNA Mes;KIy CKBAKAHAMM, IPOXONMMEIMA B PA3HHE CPOKH, MOryT Obith 1—2 M
NpH YCJOBHM TIIATEJAHHOr0 TAMIIOHHDOBAHMUA WM3BJIEUYCHHHM TIPYHTOM CTBOJIOB
CKBa)KUH Iocyie oTGopa mpolb. MecTa TakWxX CKBAKAH 0003HAYATCA HeGOJBUIIME
KOJIHITKAMIA.

Ha pmc. 61 pamst, mo A. A. Pope (1960), mpmMmepsl pasmemmeHnmsi 30HIEPO-
BOYHHX CKBAXKAH [JISA CJydaeB HaGMONEHHUs 9eTHpeX-, IATA- X IIeCTHKPAaTHOM
HOBTOPHOCTH W WDPH dYeTHpeX, HATH W MWeCTH cpoKax Hablopmenwmi B roxy. [udpw
Ha 3TAX cXemaX 00603HA4alT IOPAAKOBEE HOMEpPA IOCIEHOBATEJBHEX CPOKOB
ompefieJIeHAs BJIA JKITOCTH.

Ilpm waGuarofieHUsAX 32 BJAKHOCTBI0 HA CEJIbCKOXO3ANCTBEHHEX IOJAX, I
OTCYTCTBYIOT IIOCTOSIHHEIE BJIATOMEDH, PACHOJOKEHHE CKBA;KAH B IIOCJEOBATEJIb-
HEE CPOKH NPOM3BOJNUTCA IO 3aMKHYTHIM woiurouam (pme. 62). [lmmua cropoHs
OOJIATOHA — 21, M TIJ€ 1 — YHACJIO0 CPOKOB OUpenejeHnii.

Otb6op npo6 TpyHTa Ha oIpejeleHNe BAAKHOCTH IPOMSBONHUTCA PyYHBIMU MOY-
BeHHHIME OypaMy. HakoHeYHHKHN UOCHefHUX BHIOMPAIOTCSA B 3aBHCHEMOCTH OT Xa-
paKTepa M IWIOTHOCTH IPyHTA.

Ilpm upmMeHEHARN MeTOJA pPajUOAKTMBHEIX W30TONOB (HeHTpOHHHHA MeTox)
HCIOJB3yI0T HelTpoHHHE mHAAkKaTop BiaamuHocrwm HWUDB-2 o6vegmuenmsa «Cpepmas-

174



JHEPrompoMaBTOMaTHKaY. B RadecTBe HCTOYHMKA TNMefITPOHOB HCHIOJb3YIOTCA ILIY-
rTonuit W GepuiNmil, NONOHMA W GepHmiiuii.

MuamkaTop BIaKHOCTH OCHOBAH Ha MpHIMANEe HeHATPOHHOrOo Meroja: OHICTpPEHE
HeATPOHB!, MCOYCKAeMble MX MCTOYHIKOM, CTAJIKMBAOTCA ¢ SANPaMH aTOMOB XHMH-
4eCKMX 3JIeMEHTOB cpeisl. B peayibrare CTONKHOBEHHSA ¢ ANPAME BOLOPOAa GHCTPHE
HeHATPOHH TEpAT JHEDPIWi0, JIBIKEHHe UX 3aMe[isieTcsi W OHM TPeBPamanTCsd
B TemuoBuie. [IpmGop maMepsieT MHTEHCWBHOCTEH W TIIOTHOCTH TEIUIOBHX HEfTPOHOB
U HeHTPOHHOTO raMMa-W3JIydeHHs, BO3HUKAIONET0 TpH 3axXBaTeé SAADAMH aTOMOB
CpeiE TeMIoBHX HCHTPOHOB. IlloTHOCTE TemmoBeIX HEHATPOHOB W MHTEHCHBHOCTH
HeATPOHHOTO TraMMa-H3IydeHHS NPsAMO NPONOPIEOHAJIBHE BJIAKHOCTH CPEJIH.
Q6beMHast BIaKHOCTH ompepeisercd ¢ TOYHOCTHI0 +1%. [lomycTHMEIT pnuamasoH
Baaskaoctu 2,5—40%, rayOmua
usmepesnsi go 6 M, amaMerp
CKBayKAHB, B KOTODPYIO ONyCKa-
J0TCS NMATIUK M caeTd’mK, o0 MM.
Ionycramad TeMnepaTypa OKpY-
sratomeir  cpepst ot —15 ;o
+40° C, HCTOYHHKOM NHATAHHA
ABIATCA  TrajerHne OGarapen
80 AMIT-80 HaTpsReHEeM
400 B (6 ).

B mousewHOM cJoe [0 TIY-

6musr 1—1,5 M HabxogeHHA 3a Prc. 62. PasMemennme CKBRKMH HA IIOJHTOHe.
BIa/RHOCTBI0 IPOBOJAT uYepe3 a—ua ZQMKHYTOM MOMUATOHC TIpH TIECTA CpOKax HaGmwoaeHmH

M IpH 4-KPATHOIT MOBTOPHOCTH; 6 — HA MUKPOIIIOLIANKAX IO
10 cM mo BePTHKAJIW. ]:.[epByIO IOMNTOHAM [IPM LICCTH CpoKax malmromennit w Mpu 3-KpaTHOMN
npo6y rpyura GepyT Ha riaybmue T0BTOpIIOCTH

0,05 m. Hmxe po mogneproil Ka-

OIIAADPHOM KalMEI HaGIeHNA BO3MOKHE depes 0,25 M, BOIM3A KaNWIIAPHOR
KallMBI W B TpefeiaXx ee (H0 3epKajia IPYNTOBHX BOx) — cHoBa wepes 10 cm mo
BePTHKAII.

Cpoxn HaGuoeHAi, Kak OPaBUIO, NOJKHEL COBIAAATh ¢ HAYAJOM W OKOHYA-
TIMeM PacICTHLIX IePHOJ[OB BPeMeHH, [JI KOTOPHX COCTaBIAeTCA GalaHC IPYHTOBEIX
sox. IIpy HeoBXOMMMOCTH IPOCIENNTH AAHAMAKY TPOIECCOB MHPMIBT PN K MCIIa-
peHus B paspese OTAENBHHX CE30HOB TOAA CPOKM HabIOfeHWA 3a BIAKHOCTBIO
y9aMAaloTCsl 10 BYX Pa3 B MeCsAI.

B opomaeMsx paiiormax orGop mpo0 HeoGXopWMoO HPOMSBOAUTE [0 MW TOCIe
nontroB. IIpH Kasm oM oT6ope Ipod TOIHO PURCAPYETCH MOJNOKeHNe TPYHTOBEX BOJI,.

[lpm 3HA9UTENHHOU MOIMHOCTH 30HH ABPANHH MOKHO COKDATHThH UHCJO TOUEK
B3ATIA TPO6 MO BePTHKAIN 33 CYeT PACIINPeHMs HHTePBaJI0B H3MEpEHNAs B CperHeM
nosce 30HH aspanun (nmzxe 1,5—2 M 10 moxgmeprol KaNMIIAPHON KaiiMHI).

B sumiuii mepmoy or6op mpo6 peKoMeHAyeTcs HadMHarTh ¢ JHEBHo#l moBepX-
HOCTH, 9TOOL TOYHEEe YIeCTh MAKCHMAalbHYH BIajKHOCTH, ofpamas BAMMaHWe Ha
comep KaHNe BOABL B KOPOYKE Jb/a IIOf CHETOM.

B rowmmiexce ¢ HaGIOfEHUAMA 3a BIaKHOCTHIO MOYBOTPYHTOB Ha 0alIaHCOBOM
IJIOMAKEe KpoMe OOGHYHEIX METeOpOJOrMIeCKHX HaONIOeHH{ MOJKHE CHCTEMATH-
geCKHW TPOBOAUTHCS HaONIOJIeHAS 3a:

1) ypoBHEeM rpyHTOBHX BOJ[, a €CJIH AMEI0TCsI Heray6oKo 3ajteraiiiie HalopHEE
BOJ(BI, TO ¥ 32 MX PEKEMOM 10 TEM CKBAKAHAM, KOTOPHIE HaAXONATCH BOINSA IYHKTOB
M3YUeHmsl BIAjKHOCTIH;

2) TeMmepaTypodl MOYBOrPYHTOB 30HE aspanm® Ha ray6mmax 0,05; 0,15;
0,40; 0,80; 1,60; 3,20 m m Goiee;
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3) mcnapeHmeM C MOBEPXHOCTH WOYBH H BOAH IO BECOBHIM HCHAPHUTENAM;

4) TemuepaTypoil W BIAKHOCTHI0 BOBAYXa B IPH3eMHOM CJIoe aTMOCdepsl Ha
paicotax 0,5; 1 m 2 M ¢ moMomBIO WCHXPOMETPOB AcCMaHa;

5) HampaBIeHMeM M CKOPOCTHI0 BeTpa Ha BHICOTE 2 M.

Jlas cobmofeHnsi HeIpepPHIBHOCTH HalJdiofleHUi 3a KojdeGaHMeM YDOBHsS BOJEE
HaJ, HaOMofaTeAbLHLEMA CKBAKMHAME YCTAHABJINBAIOTCS CAMOIMCIHI YPOBHA.

PesyasTaTsl HaGHIONEHNA 3a BIAKHOCTBHIO IOIBePramoT o0paboTe B TaKoi
NOCJIe0BATeIBHOCTA: 1) BEHUHCIAAOTCS 00BEeMHAs BIAKHOCTB; 2) CTPOATCSA DIIOPHI
BAaKIOCTH ¥ rpadurm THApomsomuer (cM. pume. 59), a Taxkke TePMOM3OMIeT (CM.
puc. 60); IOACYNTEIBAIOTCSI 3aachl BJIATH IO CJIOSAM M B IIeJIOM IO BCeil 30HE aspa-
umu mo Qopmyne (V.41), upm 3ToM MCIOIB3YIOTCA YCPefHEHHEE 3a KayKIHM CPOK
IOKA3aTeJN BIAMKHOCTH JIJd KaKAOW TAy6WHEH oT6Gopa 1pob; 4) paccamrsiBaercs
GaJlanc BJIACH B 30He adpamui (cM. Tabx. 11) m D) cocTaBusA TCA cXeMa MUTDPAIHA
BIATH B 30HE OT MOBEPXHOCTH [0 TPYHTOBHIX BOJ (CM. pmc. 58).



I'’TABA IIECTAA

METO/IbI 9KCIIEPUMEHTAJIBHOIO OIIPEJEJIEHNA 3JIEMEHTOB
BO/THOI'O BAJIAHCA

Ob6mee BogHOOAJAHCOBOE W JW3NMETPHYECKOe HATPABIGHMA H3yUeHHUs Oa-
JlaHca MOA3eMHBIX BOJ, SIBIAITCS 00S3aTENPHBEIME LN UPOBEJEHIN KOMIIEKCHEIX
HAcceoBaHUEl o0mero BoppHoro GajlaHCa NAHHHX TEPPHTOPHIL (GacceiiHOB pex,
O] OCHTENBHHX I OCYMWTENIBHEX CHCTEM), 4 TaKKC IPH [eTalbHOM M3yUeHUIN TPO-
meccoB oPMAPOBAHMUA TPYHTOBHX BOJ HA THNOBHX BOXHOGATAHCOBHX yJ4acTKaX.
HoHKpeTHHMIL 3afjagaMi 3KCIePUMEHTAJbHOTO OUpeAeNieHus SJIeMEHTOB BOXHOTO-
famaHca ABJIAITCA:

1. JletanpbHoe M3yuyeHMe KONWYECTBEHHEX CBfseil BeAUYNH UUTAHUA TPYHTO-
BHX BOJ B THIIMYHEIX OPAPOAHHIX ¥ BOLOXO3ANCTBEHHEIX YCIOBUAX € €CTECTBEHHBIMA
A POMETEOPOIOTHYECKEMA B MCKYCCTBEHHLIMM BOOXO03AMCTBEHHEIME (HaKTOPaMK,
KaK, HallpEMep, Ocaj Ky, CyMMapHoe McllapeHye, HHQUABTPAOUsS I10BePXHOCTHHIX
BOJ[, WX CKJOHOBHI CTOK, PACXOR BOJH HA OPOINeHWe, MAPEHAKHBIH CTOK W T. M.

2. HommuecTBeHHAs OMEHKAa 3JeM(HTOB BONHOTO OajlaHca Ha TOBEPXHOCTH,
B 30He a2paifyl, BKAI0UAs N3MEHEHVE 3a1acoB BOAH B Pa3IMYHHX 30HAX II0 BEpTH-
Kalyl (AKKYMYJAAIAI0 BOJbI), HEOOXOAUMMHIX IS COCTABJCHUA COOTBETCTBYIOM[MX
BOAHHX 0anaHcoB [cM., Haupumep, ypasuenug (II.1), (IL1.2), IL.3)l.

3. YcraHOBIEHHe TJABHBIX BIEMEHTOB LPAX0jla W pacxofa BOJHOTO fHallaHCa
(sanpmMep, QUALTPAMORHbIE TIOTEPH N3 KAHAJNOB) M CBA3ZHM MX C PEKAMOM TPYHTO-
BHX BOj, BO3jeiicTBYys Ha KOTOpHE, IIPEICTABAACTCA BO3MOKHEIM pPEryiIdpOBATH
GanaHC ¥ peyKuM IPpYHTOBHX BOJ.

4. Jleranpnoe WcecnefoBaHZE UPOMECCOB (OPMAPOBAHUA 3a0ACOB TPYHTOBHIX
BOJ{ B TeIEHNE rOM0BOT0 NIKJIA M MHOTOAETHs, B 9aCTHOCTH IIPOLIECCOB BIaromepeHoca
B 30HE appanpy, A3yueHne CBA3Y UX ¢ GOPMAPOBaHAEM IIOA3EMHOTO CTOKA I'PYHETOBHELX
¥ Me;RILTAaCTOBHX BOJ, BHSCHEHUE MCTOYHWKOB MUTAHMUSA, 060CHOBAHTE MCKYCCTBEH-
HOrO [peHajka X T. .

Huxe ME ocTaHOBHMCS Ha OCHOBHHIX TPeGOBAHUAX, NPEIBABIACMEX K OIpe-
HeNeHni0 OTAENbHHX DIEMeHTOB BOZHOTO Galamca. JTH TpeGoBaHHAS M CONYTCTBY-
OINe MM MeTOMYecKAe YKA3AHIA ME PACCMATpHBaeM B HEPa3PHIBHON CBS3W C IPU-
MeHeHIeM MeTofa THUAPOANHAMAYECKOTO AHANAM3A pPE:KMIMA IOJ3eMHBIX BOJ ¥ CO-
cTaBlieHUeM WX OallaHCa.

ATMOCOEPHBIE OCAIKHA

Ocaprm cocTaBiA0T NPUXONHYI ¥acTh Ganamca. B HeopomaeMsXx paiioHaX
OHN YaCTO SBAAIOTCH OCHOBHHIM MCTOYHMKOM IBTAHUS I'PYHTOBHX BOJ.

Habmonenns 3a sRAAKAMA 0CafKAME OPOM3BOAATCA ¢ NOMOIILIO JOKAEMEDOB
I ocalikoMepoB cucTeMsl TperssikoBa. Ilocieguue yeramaBamBajpTCs HA cTOJ6E
¢ TAKAM PacyeToM, 4To0H BEpXHMe KpPasd HX OTCTOSAM OT MOBEPXHOCTH 3eMIHM Ha
2 m. Takaa ycraHoBKa ABIAETCA OOWEIPMHATON B CeTH METEOPONOTAICCKAX CTAH-
it 'mppomereocays;x6u CCCP m oGecmeumBaer momydenue CPABHUMHX JaHHBIX
o 3TOMY BJeMeHTY Gajamca.
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Ilpu peTanpHblX §alaHCOBHIX HCCIEOBAHIAX MOMUMO YKa3aHHBIX [0jKIE€MEpPOB
mis GoJiee TOJHOTO y4eTa OCAJKOB, JOCTHrAIOUINX TIOBEPXHOCTH 3eMJH, MPHUMEHA-
JOTCS Ha3eMHIHe foxaeMepsl. Ilocaexaue MOTyT COCTOSATD N3 OOBITHEIX [[OFK/IEMEe PHEIX
Bezep ¢ mpuemioit mromansio F = 500 cm?, samuroit Hudepa, ycrauaBiuBaeMbIx
3aTOIJIMI0 C TOBEPXHOCTBIO 3eMJIN miInm Ha ee HoBepxHocTu. Hamboiee ypo6em
Ha3eMHBHL MosKAeMep, BXOAANIMHA B RoMmmiext mousensoro mcmapurens I'TH-500.

Teepiple OCAJKH YIMNTHBAWTCA C TOMOLLHI0 CHCTEMATHICCKUX TabiomeHui
3a MOIHOCTBIO I IJIOTHOCTHIO CHETOBOTO MOKPOBA KAaK Ha METEOIIOMmajgKaX, TaK
1L B pailoHc BCEro BojocHopa TPU MPOBEJEHUN CHEFOMEDHHX CHeMOK.

BecpMa Bas<HHII BOTIPOC O MMOJXYY4EHHH NOCTOBEPHHX CPENHUX BeINYUH aT-
Moc(epHHX 0CafKOB PEIIAeTCsI HA OCHOBE CTATHCTHUeCKO# 06paboTKU pesylsTaToB
HaGIone Nt ocaKoMepHHX mojiuroHoB. Ha ocHoBe TaKoil 06paboTHI Pe3ynsTaTOB
usMepeHuit ocagkos B 750 myukrax #Ha mromaym 600 km? 8 CCCP noxywena oneHxa
OrPeLIHOCTH YCPeHeHIsI CJIO0Si 0CA/IKOB IpU PA3IMMUIOI TIOTHOCTH [(OKeMepHOI
cetn (ta6x. 13, 3aumMcTBOBaHAa H3 Me;KTyHapOLHOro pykoBopcTBa «Pempesenrarms-
HHe Il pKemepuMentanpuie 6acceimrn, IOHECKO, 1970, Tuxpomereonsgar, 1971).

MccmenoBanmsI, WCIONH30BAHHME JJiA COCTABIEHMA 3TOM TaGUMIB, HPOBO-
mmiier #a Ceepo-3amage espormeiickoit wactu Teppuropun CCCP (soma mabmTod-
HOTO0 yBIAKHEHHS) B BYX paiioHax, a Takke Ha IOro-3amame Toil ;e reppnTopun
(3013 HEJOCTATOUHOIO0 YBIAKEHUA).

N3 Ta6u. 13 caemgyer, 4To IOrpeIHOCTH YCPENHEHUSA OCAIKOB IO IIIOA/N
TPIL OfHOM 7 TONl ;Ke TIOTHOCTH CeTH Pe3sKo Hajaer ¢ yBeXnyeHUeM MHTepBaia Bpe-
MeHil, 32 KOTOPHIl yCpPeIHsITCS 0CafKi. OTa MOrPEIIHOCTh YMEHBIIAeTCA ¢ BO3PA-
cTaHHeM wucciemyeMoll mIomanm.

Ilamupe Ta6x. 13 MoryT OHTH MHCIIONB30BAHB [JIA HPOSKTUPOBAHMUA CeTH
0CA/KOMEPOB HA DEeIPe3eHTATHBHHX ¥ oKCIePUMeHTAIpHHX bacceiimax. Boapuas
rycToTa ocamKoMepHoOil HAaGIOHATENHHOIT ceTn HeofxoxmMa B palionax ¢ 1mepece-
geHHHM peldpeoM WIN HAXONSMUXCSI IO BO3JelicTBHEM Mopd.

Ha TouHoCcTs, IOKAazaHUIl OCAMKOMEpPOB BIHSIET BeTep, & TaKKe HnCnapeHme
I cMauyuBaHEEe MOBepXHoCTH mpubopa.

VeTamoBieHo, 4TO TOTEPH 0CAFKOB HA CMAauMBAHUE CTEHOK COCYHOB COCTABIIIOT
npuMepro 0,2 MM cios BOXH Ha OJHO M3MepeHne, IOTepu Ha ncnapexHne — 0 6%
CYMMBL OCAKOB, BHMABIINX 3a TEILIHIl ce30H. Taxme MONPABKI yCTAHABIMBAIOTCA
ImyTeM CpaBHeHHs MOKasaHuil OGHYHEIX OCA[KOMEPOB C HA3EMHEIMIL JOsK[eMepaMu
HanGonpmux pasmepoB. C 1966 r. ocapkm, HaGIOHOHHHE Trxpomereocayx6oi
CCCP, ucnpasisiioTcst myreM BBeJeHUd YKA3aHHEX IONPABOK. Mocuennue yuaTeHH!
it 8 CpaBounnke mo giammary CCCP, uacrs IV.

HauGolee coBepIIeHHHM sBISeTCA BapmaHT oOCafkoMepa, yCTAHOBIEHHOIO
HA ypPOBHE 3eMIH I OKPY;KEHHOr0 KPYroBoil CTEHKOIl u3 [epHA [IaMeTpoM 3 M.
3amuTa Ha3eMHOTO [0KIeMepa OT BeTpa MOJKET CYIIECTBGHHO YMEHBIIUTH ITOTpeII-
HOCTH n3MepeHns ocaxkos. CopepIIeHHAs 3am{UTa KOJKIA 0GECIeUnTH apaJlilens-
IOCTH TIOTOKA BO3JYXA HAJ MPHEMHEHM OTBEpCTHEM NpuGopa u He JOMyCTHTH 3a6pH3-
ruBaHMs Kamelb B MPUEMHOE OTBEPCTHE.

A.T. Bynasro (1971) yxassBaer, uTo Kod(PPUIMEHT IPUBENEHUS HaBI0NeH-
HBIX OCAZIKOB 3a ,rox mius Bemopycckoro Ilomeces ge;xuT B mpenerax 1,14—1,18.
Uto ®acaercad MecsauyHHX KodPOUImeHTOB NIpPUBENEHUsS OCAJKOB, TO HX 3HAYCHU
pocrurator 1,39—1,41 (sa mepmop 1946/47—1959/60 rr.). Ilo MEeHmIo sTOr0 aBTOPA,
«Bpemenume yraszaHHmS M0 BBEJEHMIO MOTPABOK B MECAYHHIE CYMMBL OCAZTKOB IpIT
pacyeTax BOJHHX (AJAaHCOB PEUHHIX BOJOCGOPOBY, paspaborannne I'TH (1967 r.),
BeCLMA yCIOKHeHH. [lodyyaeMie SHAYeHUsT IPUBEJEHHHX OCAJKOB MO OTHM yka-
3aHUIAM SBISIOTCA 3aBHIICHHEHMI Ha 5—8% riaBHHM 06DpasoM 3a cueT MpeyBesi-

178



Tab6anma 13

IMorpemHuocTn (75%-Hoit o0ecmeYeHHOCTH) YCPeTHEHNA A0 OCAKOB MO ILIOMIATH
npu pa3iMyHoil INOTHOCTH [ O3KeMepHOii cetn (B %)

30Ha NpenMymmecTBeHHO (POHTAILHEX 30HA IPCUMYILCCTBEHHO JIHBHEBBIX
0T~ OCalKOB 0CAgKOB
Hnrepsan HOCTH
BpeMeHH, 3a ceTn
KOTOPBI O1- (4meno IInomanb, AJIA KOTOPOH YCPENHAWTCA OCATKM, KM*
peacasAnTCsa | Kw? Ha
OCamKI ! opmH npn-
" 6op) l ‘
1 10 50 100 1 500 1000 1 10 |+ 50 100 500 1000
| !
CyTKrz 1 21 11 3 2 1] <1 4413 6 4 2 ! 1
10 44 20 14 6 4 35| 31 30 28 | 15
50 60 42 19 13 80 75 46 33
100 70 3 22 90 67 l 50
500 88 78 92 | 84
|
Hexama 1 8 4 2 11 <1 <1 26 8 4 3 1 !<<’1
10 18 13 6 2 2 20 | 16 12 81 6
1 24 17 8 5 33 24 17 15
| 100 28 13 9 32 28 24
500 |48 34 47 43
| i i
Mecsiy, 1 ) 2 111 1<t | <t 15 5| 2 1]<1 <1
10 10 4 3 1 1 15 | 10 7 4 3
50 14 10 4' 3 18 15 10, 8
100 16 7 5 23 14 12
i 500 20 14 40 38
I i
Ceson 1 21«1 <1 <1 <1 <1 9 3 1| <<t <1 <1
(3—6 Mmec.) ' 10 4 2 111 <1 9 7 4 3 2
50 5 4 2 1 9 7 4 3
i 100 6 3 2 10 6] 5
L 500 9 6 12 10
: 1

geHns DONPaBOK HA cMaunBaHme IpEeMHoro cocysa. Cpepnmil romoBoit KoadprumeHT
IpHUBefieHNs H3MePeHHHBIX 0CAAKOB K AeiicTBHTeNsHHM fnsa 8 mereocranmmi Hexo-
pyccroro Ilomeers (¢ yueroMm mcumpaBieHmsi mx o meropmke ITO) cocrasma 1,21,
a mo mapEmM A. I. Bymasxo, — 1,16. OB ykassBaer, uro IpoOiema UONYyJeHUS.
HefiCTBATENBHEIX OCAIKOB HE MOMKET CYMTATHCS peImeHHoH m TpebyeT AanpHEUmINX
HccaeI0BaAHMIIA.

HKpome naGmiofeHHHX T JAeifCTBATENBHEX OCAJIKOB BBIIEIAIT 3afePHAHHLE
7 axtmBuHe ocagkm (A. I'. Bymasro, 1971 r.).

3ajiep;KaHHble PACTUTEIHHEM IOKPOBOM 0CAIKI OLPE/IeJIAIT dKCIePHMEHTAIBHO:
(@60 1Mo AMTEPATYPHEM JAHHBIM), IPK 9TOM BHUMCIASTCA KOdPPRINEHT 3a/ie PrRaAHNAS
k. <1, paBHHI OTHOMEHHIO KOJIMNIECTB 3a/IePKAHHLIX W JeiCTBATEILHEIX OCAIKOB..
AKTHBHHE 0CAJKI HAXOMAT II0 PA3HOCTH BeJNYMH JieiicTBUTENBHEX I 3aePKaHHHX
0CafIKOB. OTH OCAJKM LIPWHMMAKT HEIOCPeACTBeHHOe ydacTme B (HOPMHPOBAHAR
CTOKA, yBNAKHEHHH II0OYBEHHOTO IIOKPOBAa ¥ WMCHADEHHH.
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B smMpee spemsa Kpome HaGIIOfeHUil IO mosKkAeMepaM IPOU3BOJATCH Peryisip-
HHe cHeroMepusle cheMKu. HaOmiomenmss maj cHeroBHM IOKDOBOM JAIOT CBejeHHUS
0 MPOXOMKUATeARHOCTN TIPeONBAHMA CHEIOBOIO ITOKPOBA, 0 €ro COCTOAHUMN W TOYBH
IOA HWM, 0 BHICOTE€ IOKpPOBa M €ro IJIOTHOCTH.

EkenHeBnee HAOHIONEHUS 3aKIIQUAIOTCS B H3MepeHUW BHCOTH (MOILHOCTH)
CHETOBOTO MOKpPOBA NpM TOMOIIE IOCTOAHHHEX peeK, ONpefeNeHMN, KaKas JacTs
BIIIIMOM OKPECTHOCTH IIOKPHITA CHET'OM, B PHKCATUN COCTOAHMSA CHEroBOro IOKpPOBa,
H04BH 1 T. n. Yepes Kaykable UATH JHell HA 3aKPHTOM W OTKPHTOM y4acTKax Ipo-
U3BOMMTCSI M3MEpeHme [JIOTHOCTH CHera IpW IIOMOIIM BecoBoro cHeromepa. Pas
B 10 n¥eii BHIIOJHAIOTCA CHeTOMEDHEE AeKAMHLIE CHEMKH, COCTOAmMYye B IIPOMepax
MOIZHOCTH CHETOBOTO IOKPOBA, B OIpeelIeHUK ero MIOTHOCTH ¥ B XaPAKTePUCTHAKE
COCTOSIHHsI CHera ¥ IOJCTHIAIONIeH IMOBEPXHOCTHM HOYBH HAa GOMBIIMX INIOMALIX.
CheMEM TIPOBOAATCSA HA TUNOBHX ydJacTKax (HOJAHA B Jecy, Y4acToK B Ioxe).
Ha wrampom ygacrke pazOmBaioTes mpoMepHble JWHAN B BUAe IAapalideNhHBIX Wps-
MBIX WIM CTOPOH PAaBHOCTODPOHHErO TPeyroJbHMKA. VaMepeHme BHICOTH CHETOBOIO
NOKpOBA BHIOJHAETCSI ¢ NOMOIIBI0 IepeHOocHONT peiikm gepes 10 M, miIoTHOCTH
cHera — BecOBHIM cHeroMepoMm uepes 100 m.

Jlas oupemeleHnA 3amacoB BOAEL B CHEre W eT0 paclpefeleHHA Ha (OXbIINX
TePPUTOPUAX MPOBOMATCS CIVIONIHEE CHErOMEepPHHE CheMKH TpH pasza B aumy: 20 fe-
Ka6psa, 20 ¢espama m 20 mapra. Ilpm STHEX cbheMKax BHICOTA CHErOBOTO IOKPOBA
uamMepsietcs uepes 20 M, mioTHocTh cHera — geped 300—500 M.

B tex paitonax, rme nEQHILTPALHOHHOE NATAHNE TPYHTOBHIX BOJ 38 CYeT TAIHX
CHETOBHX BOJ, WMeCT GONLIIOe 3HA4eHHE B HajaHce BOJH, HAGIIOAeHWS 3a pacHpe-
NeIeHueM CHer OBHIX 3aMaCOB 1 33 HepepacipeeienieM TaJILX BoJ BecHOIl Ha oTAelb-
HEIX y9acTKax BojocOopa BechMa BEGRHE. [l sToro mpoBOopguTcA 00cHefoBaHHE
pafioHOB B BeceHHMil mepmoN 0 cHerorasHus (IpM IPOBeJeHHN CHErocheMOK),
a TawyKe B TEPHOJ CHETOTASIHUS W BCKOpe IOCJHe ero OKOHYaHms.

B opomecce Takmx ofciaemoBaHHW(l IMa3OMEPHLIM NYyTeM OKOHTYPHBAIOT Te
JaCTH TepPUTOPHH, KOTOPHE 3AJMBAIOTCS TAJIBIMH BOJAAMH, HA KapTe O0TMEUaior
BpeMeHHEE BONOTOKK ¢ YKA3aHWEM UX pPAa3MEpOoB M HANDABJIEHUSI IMOBEPXHOCTHOTO
croka. CreTeMaTnyeckne HaOmMwOAeHNA HaJl TTOCHeIHIM BHIOIHIIOTCS Ha HOCTOTHHBIX
BOOMEPHBIX MOCTAX.

B woBmx paifomax, rje JAHHHX [0 OCATKAM HeJOCTATOYHO, YHNWHIOT PSIABL
MEIOMITXesi HAOAONeHHI, NPUMEHsISI MeTO[ KOpDPelIAUn MEeXKAY MeTeocTaHmuAMu
¢ pasnudHolil NIMTEIbHOCTHIO HalmIomeHmil.

C menpio HauGolee MOAHONMEHHON YBAIKY peKIMA TPYHTOBHIX BOJ ¢ BhIIAe HIeM
TBEPIBIX 3MMHHX OCAZKOB MOCAeMHHE YIUTHIBAIOTCSI B BHAC HAKOIWIEHHS CHEIOBOTO
MORPOBa C OIEHKOIl ero MIOTHOCTH HeOCPe[CTBEHHO OKOJO0 YJANEeHHHX JApyTr OT
Apyra HaBIogaTe IFHHX cKBAKUH. TaKue 3aMeDPH MOTYT HPOBOUTHCS €KeeranHo,
TAK KAK 3aMePH yPOBHsI BOJBL 10 CKBAKUHAM BHIIONHIIOTCS HECKOABLKO pas B MecAln.

Ha 6amaHCOBHX yuyacTKax 00s3aTelnpiia YCTAHOBKA IUIIOBHOTpada, 9To I03BO-
TseT OMpeReduTh BIISAHMe yKUTKIX OCAJKOB Pa3HOil MHTEHCHBHOCTH I IIPOJOJKU-
TeNLpHOCTH Ha Kojde0amme ypoBHS rpyaToBHX Box. [Ipm oToM HOMKHEL IIEPOKO
TPUMEHATHC I CAMOIICIH Yy POBHS IPYHTOBOIT BO/IBL, YCTaHaBIWBAeMbIe HA CKBAKIHAX.

HCITIAPEHUE

B GoasmmHCTBe CJOyvyaeB WMCHAPEHIE CAMBIil CyIIecTBeHHBII PacXONHbIi dile-
MeHT BopmHoro Oamamca. Ilo xapakTepy uCHADAOMEH MOBEPXHOCTH U WCTOTHUKY
ncHapAamwmeiicss BOXH Pas3JuHyaloT MCUApPEeHHe: ¢ BOMHON NOBEPXHOCTH, C IIOYBHI,
JAAIMIEHHON PACTUTENHLHOr0 MOKPOBA, ¢ BIAYKHONl MOYBHL M PACTUTENLHOCTH, € IO-
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BePXHOCTH CHEra M, HAKOHEI, ¢ YyPOBHA Wy MOBEPXHOCTH IPYHTOBHX BOJN HIU
ToWHee ¢ WO/ HepToil KanuiiaapHoil KaitMsl. [loTepio Bogs pacTeHusiMu dyepes yeTbuna
JAACTHLEB HAZHIBAT TPAaHCHEPAIUEl, KOTOPAs ABISETCS CIEHCTBHEM K H3HeIeATel b
HoeTn pacrennit. MeHee ynorpeGUTeNpHI CHHOHMM TPANCHHPAIN — IPONYKTHB-
Hoe unu Pu3noJormIecKoe HCIAPEHHE.

TMonroe KonruecTBO BOAH, MCOApPALMEiicad ¢ MOYBH, MOKPHTOIl PaCTUTEIbHHM
DOKPOBOM, BKIIOUAS TPAHCHMPAINIO PACTEHHSIMM, HA3HIBAIOT CYMMADHHM HCIape-
HUeM MK HBanoTpaHennpanneil. MakcuManbpHOe BO3MOKHOE NCIAPEHME TPU JAHHHX
METEOPOJOTHICCKNX YCIOBUAX ¢ JOCTATOTHO YBIARHEHHOII mopgcrTirammell mo-
BePXHOCTN TPHHATO HA3HBATH HCIAPIEMOCTHBIO.

IIparTraeck i 3a BeJMYMHY MCHAPIEMOCTH OPHHUMAETCsI UCHApPEHMe C BOXHOM
OOBEPXHOCTN MM MGIAPEHHE ¢ MOBEPXHOCTH TPYHTA HPX MOGTOSTHHOM IMOJIHOM ero
yeaaguennn (YeGorapes, 1964). [log TepMuHOM «IOTeHOMANLHAS TPAHCIEPALKSIY
MOHIIMAeTCSI PACXON BONH HA cyMMapHOe MCOAPeHHEe, KOTHa PACTUTeJILHOCTH MMeer
OGUIBHHI 3amac BOLH, & peryiupyer TpaHeImpanmio TolXpkKo ximmar («Pempe-
3eHTATHBHBIE M 3KcnepuMedTanpHse Oacceitwsy, I'mgpomereomspmar, 1971).

M. U. Byxgsiko kaaccnPuOIuUpyeT CYIIeCTBYIOMME METONH OmpefeseHMs Hcha-
PEHUSI B COOTBETCTBUMA ¢ TPeMs reo M3NIeCKUME Y PABHEHMSIMHK, KOTOPHE BRIIOYAIOT
BeJMayHy HCHapeHMsi. TaKuM® ypaBHEHUSIMH ABIA©TCH: 1) ypaBmenme TypoOy-
nenrHoil auddysun BogsaHOro mapa; 2) ypaBHeHHE BOJHOTO banamca mojcTuIaomei
IOBEPXHOCTH ¥ 3) YpaBHEHHME TEmIOBOTO GalaHea IS TOIl jKe MOBEPXHOCTH.

B mparTnre Bogs00aNacOBHX HCCAEMOBAHMI TONL3YVIOTCS Pa3sINYHEIMEA MeTo-
AUKAMH, KOTOPHE MOYRHO Pas/esiinTh Ha dMIupuIecKue ( pacgeT Mo COOTBET CTBYIOIIAM
dopMynaMm), SBIAOMNECS OOHIHO PETMOHAILHHMI, JKCMePAMeHTaIbHbe (0CHO-
BaHHBe HA I[pPAMEHEHMN pAa3IMIHEIX NpnbopoB — mcHOapurereir); OalamcoBHe,
OCHOBAHHbIE HA pemleHn! Y PABHEHITII BOTHOTO I TEII0BOTO 6aIaHGOB 1T TYpOYIeHTHOI
nndhdy3un BoAsSHOTO Mapa.

Jlns mpouwsBojcTBA BOJHOGANAHCOBHIX PACUETOB OMpefeleHie ncoapeHRs pe-
KOMEHIYeTCs MPOU3BOLHUTL HA PA3HHX CTAAMAX TIPOSKTHPOBAHMA PACIYETHHMHU
c0co6aMn, KOTOPHE Pas3indaoTes ME;KIY C0D00il B 3aBMCIMOCTH OT IeXH pPacdeTa,
T. €. MOJAYYeHNS HOPME HIKN 32 KOHKPETHSIN IePHON BeJINYUH HCHAPSHUS, & TAKKe
OT JIHUTEeNLHOCTH MPOMe:KyTKa BpeMeHn HiIsf nux yopemueHus ([IpoeKkT TexHMIecKHX
yRa3agMi 1Mo pacdery memapednsi ¢ mosepxHocTm cymu, I'I'VI, Bammait, 1966).

Henapenne ¢ Bogmoit moBepxuHocTH. CYIMECTBYIOT M IMMPOKO NPWMEHSIOTCA
pasnuaHbe METOMMKN OTNpPEefeNeHns HCHapPeHAd ¢ BOZHOI HOBEPXHOCTH.

PacueTranmit comoco® OCHOBAH HA aHAIN3e MaTepuasioB HalbiromeHRi
mo 55 nemapureanauM Gacceitmam CCCP, pacnonosxeHmHsM B8 PasinyHeIX KIAMATH-
gecknx yeuosuax (FonyGes, Hysuemos, 1966).

[Ipn Haxigmy JaHHLIX METCOPOJNOTHYeCKHX HabJOAeUWil Haj HOBEPXHOCTHIO
BO/l0€Ma BeJMYUHA MCIAPCHUA C TIPCCHKX BOJOEMOB, PACION0;KEHHKX Ha paBHHHAX,
BLITUCISIETCHA 110 dopMyIe

Z=0,14n (eqg— €29) (1 -+ 0,72u4,,), (VL.1)

rae Z, — MCHapeHme, MM; e, — Cpejiiee sHavueHHEe MaKCHMalbHoll ympyrocru Bo-
AAHOTO Mapa, BHYACICHHOE 0 TeMIepPaTyPe NoBePXHOCTH BOJH, MB; €,,, — CpemHee
311ageHne abCcoloTHON BJIAKHOCTH BO3[yXa Haj BomoeMoM Ha Boicore 200 cm, MO;
iUsge — CPejIHee 3HAUEHHE CKOPOCTH BeTpa Ha TOIl jKe BEICOTEe, M/C; 71 — WHCIO
Auell B pacu4eTHOM TEpHOse.

Bruusgnue Imioman#, TAYOMHH W 3aIAMEHHOCTH BOJOEMa YUUTHBAETCS IyTeM
BBeICHHS COOTBETCTBYIOMMUX IWompaBok. l[Ipm pacuere mcmapewms pasiadgarTcsA
BOOEMH ILIOIMANBIO: Mo D KM2 — mause; or 5 1o 100 kM2 — cpegume; ot 100 M2
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u 6onee — Gonpmue. IIpu oTcyTCTBUN METEOPOIOINYSCKUX JAHHHIX 11€II0CPEICTBEHHO:
HaJ BOJ0eMOM MCIOIb3YIOTCH MMEIOINecs MarepHalsl HadaoxeRuil o Oamkaiunm
MeTeOCTaHIMAM Ha CyIIe.

ITpoexToM TeXHMIECKMX YKA3aHMHA * 110 pacdeTy MCOapelMs ¢ BOAHOM moBepx-
socTu (1966) pexkomeHpyeTcs NPOM3BOAUTEL pacyeT HCIapeHMsi ¢ MAaNHX BOTOEMOB
¢ y4eTOM CIIEJyIOMMX CBeJeHMIi:

1) cyMMBl WCHOapeHHs ¢ BOJHOU IOBEPXHOCTHM YCTAHOBJIEHHHX B OTKPHITOMH
MecTHOCTH OacceiipoB mnomanbio 20 M2, BHUMCIEHHOW HEmOCPeICTBEHHO IO JaH-
HBIM TaGaiomeHuil MM CIATOW ¢ KapTe, OIPHUBETEHHON B YKa3aHHOM IPOEKTE;

2) mMaTepHaloB HaOMIOeHMII 10 YCTAHOBJIEHHBIM Ha WCCIEIYeMOM Bojoeme
nnasyaum ucmaputenam ['T'H-3000.

K nammnbiM, momydeHusiM mo Gacceiinam mromanbio 20 M?, BBORATCS NMOIPaBRU
Ha TaOyOMHY BOJOeMa, B3aUiMOIEHHOCTH ero OT BeTpa, a TAaKMKe Ha IUIOmMaps (Ams
POJ[0EMOB, PACIIOJIOKEHHBIX B CeBePHEIX pailoHaX, JeCHHX M JecOCTeNHHX 30HAaX).

K maHHBM, MOIydeHHRIM IO ILIAaBYYMM MCOApHUTENsSM, BO BCeX CIy9asx W Ausd
BCeX BOJIOEMOB BBOIATCS MHCTPYMEHTalIbHAsA IONPAaBKAa W IIOHPaBKa Ha PasHOCTDH
TeMIepATYPHl BOAH B McHapuresie M B Bomoeme. Jlns CeBepHEIX DPailOHOB, JIECHHIX
U JIecOCTeNHHX paifioHOB, KpOMe TOTO, BBOJUTCS HOIPaBKa Ha AJIMHY Pasrona BO3-
AYIIHOTO NOTOKa, €CHU IJlaBy4Yuil MCHapUTeIb PACHOJIOKeH He B IIeHTDe BojloeMa.
Bce ykazaHHHe TONPaBKM TOPHBONATCS B YIOMAHYTOM IIPOEKTe.

Pacuer McmapeHUsA ¢ BOMOEMOB CpPeJJHUX pa3MepOB HpHM HaJIWdnyu HadaomeHui
Ha IJaBydYell MCNapUTENLHON YCTaHOBKe HPOMBBOJIUTCH TaK Ke, Kak M pacder
Hemapenus ¢ MaJibiX BO70eMoOB. IIpu oTcyTeTBHM JaHNBIX Habmomenuii Ha InaBydei
HcmapuTeNbHON yeTanOBKe MCHapeHMe 3a Kakibiil rop merauenserca mo (VIL1).
Ilst aT0it e HeOGXOXUMO PACIIOIATATh TaHHEIMHU O CKOPOCTH BeTpa HaJ BOJOEMOM,
0 TeMmepaType MOBePXHOCTH BOAE M aGCOIOTHON BIaKHOCTH BO3AYyXa.

Ncnapenne ¢ GoapmuX 03ep M BOXOXPAHIININ TaKyKe PaCCUMTHIBAETCH 10
(VI.1). Ilpu BHITAHYTOM MM OKPYIIOH dopme BomoeMa € JJIWHOU pa3roHa BO3AYII-
HOTO TOTOKAa Gomee 25 KM MCTEOBJIeMEHTH OIpefesIsioTcd IO JaHHHM HeCKONIBKMX
OHNOPHBIX CTAHIUIl, PACHONO;KENHBIX KAaK B CeBEePHHIX, TaK M B IOAKHBIX 9YaCTAX
BomoeMa. B mocienyomemM NpOM3BOMATCS yepemHeHMe 3THUX JJeMeHTOB MId BCCH
IIoIa i aKBATOPHH BONOEMA.

Ias BecoMa Goabiunx BopoeMor (6omee 1000 KM?) ¢ HEOTHOPOTHBIME yYacTRAMY
B OTHOIUIEHHHU 3aMMIICHHOCTH, TIYGHHK U APYrHX ocobenmocTedt pacdeT MeHapeHHA
OPOM3BONNTCA NJIA KajKmoOTo yIacTKa, a 3aTeM BHIOJNHAETCH yCpejlieHne mno miIo-
mMaqyl Bcell axBaTOPHUMH.

9KcmepUMeHTAaNIbHBU CHOCOOG oNmpeneleHns Henapenus 6asu-
pyeTcs Ha HEMOCPEeCTBEHHHIX HaGIIOAeHHMAX 3a 9THM IPONECCOM ¢ IOMOINbIO Clie-
IMAJIbHHIX yCTaHOBOK-UCHapHUTeNeil.

IT0T c1I0CcO6 MO3BONALT HECIIOBATH CBA3H JAallHOTO Ipolecca ¢ THAPOMETe0Po-
JTOTHYECKUMH YCIOBHAMM, Ka4eCTBOM BOIH, PACTHTEILHOCTRIO, a TaKyke yCTaHOBUTH.
peruoHanbHbrie HOPMBL HOTePh BONH Ha HCHapeHwe.

Tax, wanpumep, Ha BojHoucmapuresnsnoil miromanke BHUTJL I'TH, pacno-
TokeHHOR Ha HoloroM cKjaone llpuycame6moro mora, B 250 M ot Bamjgaiickoro
03epa, YCTaHOBJeH McHapuTelbHE Gacceitn maomanpio 100 m? (pue. 63). Ilepsrie
waburopenns 6 Hagatsl B 1948 1. (Ypusaes, 1953). I'ny6una 6acceitna 1,45 M.
J3roToBIeH OH M3 CBAPHOTO KOTEJBHOTO jKkejeda TONMMHON 7 MM. PeGpamm jxect-
KOCTM CIIY:KAT TPH Hosica U3 yroirosoro skexesda 7 X 50 X 50 MM n geThHpe HOJIOCH

* DTOT TMPOEKT M JAPYrHe ol yOaMKoBaHHHE (yKa3aHHHe HWAe) paGoTEl MWINIPOKO MCIOMDL-
80BAHBl HAMH JIJisl ONMCAHYS METOAMKH olpefleJieHHs HCIIapeHHs.
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YTOJKOBOTO ;Lefe3a, HpUBapenusle Ko gHy. OcHoBanuem Oacceittia ABJIASTCA mecya-~
Hafg NOLYINKA TONMEEON 25 cM. Bricrymaomuii ms semanm Ha Becote 15 ¢m Gopr
GacceiiHa oxafiMieH GeTOHHBIM KOJNBOOM. Vizmepenue ypoBHS BOgsl PUKCHPYETCS
¢ noMompbio camonmena (MEkpoammuArpada). Ilocremnuit maer 3anuch M3MEHEHUS
yposHsa B OacceiiHe ¢ yBenmueHmeM B Mmacmitate 9,2 : 1. UyscrBmrensHOCTh 9TOTO
npnbopa cocrasuaser 0,1 mm.

Jlnst olleHKH BepTHKANIBHOM M TOPH30HTANBHON CTPAaTHGUKALIHY TeMIepaTyphl
B Dacceiine I ORPYRAOIMAX €T0 TPYHTAX YCTAHOBIEHA CHCTEMA DIEKTPOTEPMOMETPOB
CONPOTUBIICHHS.

5
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NN
a =)
=\’
N = W
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Puc. 63. Hcmapurenpumii Gacceiinr mromannio 100 m2.
1 -— IIOBOPUTHAS CTpETIa; 2 — JOPMKKA OeToHfasg; 3 — BONONPOBOR; 4 — YCMOKOUTEND, 5 ~— MUKpOJAMIUrpad

Baccefin ¢ momonibio TpyGompoBoma muamerpom 2”7 coefumen ¢ Kamepoil mo-
(ITaBKa CAMONNCIA U YCHOKOHTeJeM, KOTOpPHE pPacroliaraloTcs B M3MEPHUTeNHLHOM
masuibone (Ha paccrogHUM 4 M oT Gacceitna). C MOMOMbBIO HMOBOPOTHOW CTPEINH
(mnma 9 M, BEHICOTA 4 M) YKPeWJSIOTCA HCHXPOMETDH JJAA TpajfAeHTHHX Habmo-
menit.

3a Bogoer-atason B8 GCCP mpunsar nmcnapurenprsii 6acceitn nuomambio 20 M2
(Koucranrnrmos, 1968). Ha omopmoit mabamopmarensuoil cetrd, kpome TOro, 6omee
mnpoko mpuMengerca Hemapurenns [I'M-3000 mromameio 0,3 m2. B CIIA m mexo-
TOPHIX JPYTHUX CTpaHaX UPHMCHACTCA HCTapuTeddb Kiacca A mmomamsio 2,14 m2.

Hemapurensuumit 6acceila mmomapnpbio 20 M2 upemcra-
B.Is1eT cO0OM IMITHMHAPIICCRUI 0ak ¢ TIOCKHAM J{HOM, CBapeHHEIl M3 OHCTOBOM cTaXM
Toauuoi 4,4 MM. mamerp Gacceitma 5,04 M, ruybuma 2 m. [[1a mogmuBa BOMHI
B Gacceilnn caxy;xnt Mepnbiit Oak. JisMepenme ypoBHA B WemapurTese MpoM3BORUTCH
B YCIOKOHTEJe ¢ HoMompbio ofbemHoN 6ioperky I'TIL.

HomoaextT mcumaputreas I'TU-3000 cocrour us coGerBeHuo mcma-
poMepa, mo:emMepa, oGbeMHON GHOpPeTKH U m3MepuTeNbHHX TpyOok. Mcmapurens
npegcTaBiser coboft IuamHapwueckwit Oak BHcoroft 60 cM, m3TOTOBIEHHHIN w3
MeTajina, Ie ImoABeprajomeroca wropposmm. [wamerp mcmapurens 618 mm. I[as
opefieIenNs BEICOTH, Ha KOTOPOH JTOMKeH Mogne PRUBATHCA YPOBEHD BOIH, CIYKAT
Mria, yKpemIeHHasg Ha TpyOxKe B MeHTpe ITMJIHHAPA.

Hoxasaung mpubopa TTU-3000 maxomarcs B cpaBHATeNbHO YCTOWYNBOH
CBA3U ¢ TOKA3aHUAMHU NCIIaPUTEIBLHOTro Gacceiinma.
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Meroanka mpomssofcTBA HaOmONeHHWIl ¢ IOMOMIBI0 OaccefHa I HCHApHTENS
I'TU mnanosmena B «HacraBlneHunm rumapoMeTeopoSOTHYeCKUM CTAHINAM H IOCTAM»
(1961).

Meronx BopgrOro GamaHCca HCIONB3YeTCs A OHpENENEHIS HCIA-
peHUs ¢ BOXHOU IOBEPXHOCTH JOBOJBHO MNpoko. Ho mpm aToM BeTpewatorest Tpym-
HOCTH WU3-3a CIOKHOCTH ydYeTa IOA3eMHOTO BONOOOMEHa, YTO OTrPAHNUMBACT MIPH-
MEHEHHZE 5TOTO METOHA.

Meron TennaoBoro 6axamnca Tpebyer OpoBegeHHUs TMATEIHHEX
AKTVHOMETPUUECKMX M MeTeopoJoTHHecKMX Habmopgenuil. Is-3a TpymoeMrocTm
3THX HAGIIOfeHMl 3a COCTABIAIOMUMU TEIUIOBOrO GallaHCA B YCIOBUAX IOA3CMHOTO
BOJ0OGMEHA BOTOEGMOB HTOT MeTOj, He lIMeeT IMHPOKOTO IpHMEHeHU:.

IIpmmenenne merofa TypOyaTenTHON muddysmu mia pac-
geta mcumapeHHs paccmarpusaercs A. P. Koumcranrunosmm (1968).

Ha6nromenme mamy HeOapeHHEM COIPOBOMKIACTCH H3MEDPEHUSAME 0CafKOB, [0-
CTUTAIMEX HOBEPXHOCTH IOYBH, TeMIEePaTyps IOBEPXHOCTH BOAH T APYTUX Me-
TEOPONOTHIECKUX 3JIeMEHTOB (CKOPOCTU BeTpa, TeMIEpPATYphl M BIaKHOCTU BO3-
Ayxa). HaGnrogenus mHag ucmapeHweM U OCafKAMU MPOMBBONATCH ONUH IIH IBA
pasa B CYTKH.

Cymmapuoe menapenme ompeyeisieTcss pacdeTHHM U 9KCIePHMEHTANbLHEM [y TeM.

PacuerHH# cmoco® ocHOBAH Ha YyPABHEHHUAX BOJHOTO W TCILIOBOTO
famancoB m TypOymeHTHOH quddysun, a TakKe Ha SMOIAPUIECKUX CBA3AX BEJIUYIHE
UCHAPeHUA ¢ METeOpPOJOTHUECKUMU 3IEMEHTaMMU.

CormacHO HMPOEKTY TeXMHUYeCKUX YKA3aHUI IO pacyeTy HCHapeHus ¢ MOBEPX-
HocTu cymn (1966) cpemmee MEoromeTHee rojoBOE CyMMapHOe WCIAapeHIE MOKET
GrTs ompepeneno ¢ momompbio kKapTe I'TH. Ilpu sToM yuwacTru cymu, ains KoTopex
omperessieTcs HcIapenue, MOMKHEL WMETh 3HATHTENbHBIE PA3MEPH.

Hapra mocrpoema Ha ocHOBe cpejHero MHOTOJETHET0 BOJHOTO GajiaHca o
PasHOCTH CpegHeMHOTOJeTHNX BeJIWYUH OCAaTKOB U cTOKa. Bo BuUMaunume mpunmn-
Mallach HOJ3€MHAf COCTABIAIOMAA Bojoo6MeHa [JiA TeX PeYHHX 6acceilHOB, rTHe
oHa uMeeT Gonsmoe sHadeHme. CpemHssAs OTHOCHTEIBHAS HOTPENIHOCTH CHIMAEMBIX
C KapTel BeJHYNH MCHAPeHWs Nisa Goibpmell gacTu pasHunvOoi teppuropmn CCCP
cocraBuser 12%. B ropumix paitomax m ma Kpaiinem Cesepe omubra Bo3pactaet
no 20%, a B crao U3YyYEHHHIX 4acTAX 5TUX paiioHos mo 40%.

Cpemmee MHOTOIETHEe TOmOBOe HCIapeHHe Ha ' OTPAHWYEHIIHX IO paisMepan
ydacTRaX CYIIU HAXONHUTCA ¢ HOMOINbIo ypaBHeHus cBsasu M. . Bynpsiko

Z=]/ RZ"X (1—-—6_-‘{;—;) th 1{;5

rme X — rojoBas HOpPMa OCAgKOB IO MaTepHalaM HAGMONeHUIl B JaHHOM DYHKTE
(r-cm® rox~'); R, — cpeaHsas MHOTOJETHSAS TOfOBas BeJHYNHa pagHalliOHHOTO
Gamanca JJIA YBIaRHEHHON moBepXHOCTH (KKamX-cM~? ron~1); I — crpwTas TemIoTA
Henapennsa (KKam-r-Y).

ITOT MEeTOon HpPHMMEHWM IS eCTeCTBEHHO YBJIAyKHEHHHX pPABHHHHLIX Teppu-
ropuit CCCP. Cpepusa omubkra pacdera cocrasiger oxoxo 17%.

Ilns monyueHWs HCXOOHHX MAHHEIX MOKHO HONL30BATHCH CIpaBOYHAKOM
no xknumary CCCP (wacrs IV, 1967 r.), B KoTOpOM IYG6IMKYOTCS MCIpaBieHHBE
Ha BeTPOBO#l HEOyUeT ocagky. BelnumHEl pagiaimoHHOTO GajaHCa s TePPHTOPUH
CCCP raxsxe saxaprupoBaHbl (cM. IIpoexT TexHWuUecKMX YyKasaHWil).

Ilnss pafioHOB W3OHITOYHOTO ¥ JOCTATOUHOTO YBJIA;KHEHWS PABHMHHON dacTH
reppuropun CCCP cpepguee mHOTOsNeTHee HMClapeHIe MOKHO OINpPENeNNTh 10 TeMIe-

184

» oM/rox, (V1.2)



paType U BrajkHOCTH Bo3dpyxa (Meron A. P. HoHcranTunoBa). PacuerHrle BermguHbl
ucnapeHus OTHOCATCA K TOU ILIOMANM, NOJ BINAHMEM KOTOPOo#l (GopPMHUPYIOTCSA
TeMmeparypa ¥ BIQ;RHOCTb BO3IYXa, M3MepeHHLIe Ha BHCOTe 2 M 0T IIOBePXHOCTH
(8B MeTeo6ynKax).

Jlasi ynpomeHms pacdera BeJHYNHLL HCIAPEHNA NPUMEHAIOTCH HOMOTPAMMBI,
No KOTOPHM Ha OCHOBE HOPM TeMOepaTyph M BIajKHOCTHM BO3AyXa (HallieHHEIM
B KammaTomornueckom cipaBoYHHUKe) 6e3 MOIOJHMTENbHEX MONPAaBOK JIEKO OIpe-
Heixsercd YKasaHHAs BeJMYHHA.

Cpensee MHOTOJNeTHee MeCSYHOe MCHApPEeHHe BHYMCIATCA KOMIUIEKCHBIM Me-
TOHOM, a Takke MeromoMm npomneHTHHX orHomenuir (M. Y. Bynmko, 1956 r.;
JI. 1. 3yGenox, 1966 r.; II. II. Kysomun, JI. U. 3yb6esox m ap., 1968 r.).

OnpeneneHne ucnapeHus 3a KOHKPETHHE IIepHOAH Haubojee HANEMKHO IpO-
II3BOUTCA MeTOJOM TeNJMoBOTO OalaHca, a TaKyke BHIDEYHIOMAHYTHIM KOMIJIEKCHEIM
MeTomoM. Ilociegniuii HCnoJb3yeT JaHHbIE M0 0cajKaM, CTOKY, TeMIeparype U BJIa-
HOCTH BO37yXa.

MeToq, TemIoBOTO GajiaHCa IMO3BOJISET OMEHWTH UCHAPeHUe ¢ CelbCKOXO03Al-
CTBeHHBIX II0Jeil NMpaKTHYeCKU 1A Jo6GHX IOBepXHOCTedl B yCJIOBHAX GOTapHOTO
3eMIelesnsi M OPOLIeHTA.

Tax, manpuMmep, CyMMapHOe HcIapeHHe OmpepenseTcA IO YIPONIEHHON cXxeme

1
Z=45(R—P—B), (VI.3)

raec TpeGyeTcs HEIOCpPeNCTBEHHOe M3MepeHWe JIMINbE paguamuoHHoro Oamanca R.
TennoBoil o6Men B mouse B W TypOyIeHTHHH TeNMoBOW moTok P MOTYT GHTH BB
YHC/AeHH 110 TAHHBIM TPagieHTHHX HabromeHmil majy TemMmepaTypo#dl B BepXHeM
¢I0e TOYBHL U B HIDKIEM cJIO0€ BO3gyXa.

B ¢opmyne (VI.3) BeauunHa Z B MM CJOSI BOXH 33 H3BECTHHINl TPOMEKYTOK
BpeMeIH, a moTokd R, P m B — B Kaux/cM 3a ToT ke nepuoy. Yucxo 60 Brrpaskaer
CKPHITYI0 TeIJIoTy HCllapeHM:si, Heofxomumyo njas mepexoma B map 0,1 r Bopm.

[loTox Temaa B IoUBe OIpemesieTCs 1O (Gopmyae

c
B=L8, (VL4)

rme ¢ — oGbeMiuas TEILIOEMKOCTh IOYBH; § — BEIUYMHA, XapaKTCPU3YIOIIad M3-
MeHeNVe TOMIICPaTypPHl B BePXHeM CJI0e II0YBHI 3a HirepBan spemcHN T. O6beMHasA
TeILIOEMKOCTH PaBHa

¢ =c,0 +c,0W, urai/em®-rpagyc, (VI.5)

e ¢y — yIelXbHas TeILIOeMKOCTD YaCTHIT CyX0il mo9BH, KKaA/T - rpagyc; § — obbeM-
Hasi Macca CyXO# TOYBLI NMpPW HEHapPYNeHHOU CcTpyKType, r/cM®; ¢, — yielrbHad
TEILTOCMKOCTH BOJBI, TMpURHMMaeMas paBHOU emgmumie; W — cpequsAs BIasRHOCTH
nouss B cioe 0—20 ¢M B MOIAX eNUHMIE, M3MepseMafd mepuopmueckn (3—4 pasa
B MCCSIL).

Benuunma S BHUHCAACTCH N0 KaHHHIM H3MepeHHil TemIepaTyps IOYBH Ha
ray6ure O (mosepxuocts moussl), o, 10, 15 m 20 cm mo dopmyire

S = Sy + S5+ S19-F S15+ Sogy (VL.6)
e
S, =20%0,082At,; S, =20X0,333At; Syo=20%0,175 Aty;

515 = 20 X 0,156 At15;
520 = 20 x 0,004 Atzo.
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Benmuunst Afy, Ats, Atyy, Alqs Aty TPeACTaBIAAIOT CO00H Pa3HOCTH MeKY 3Ha-
YenMAMM TeMIepaTypPH HOYBH, M3MePEeHHHMH Ha COOTBETCTBYIOMMX TIAyOWMHaX (2)
B NOCHeAYIOINA % Tpembinymuil Cpoxm HalOmopeHU.

Typ6yneunrTHwsil DoTOoORK Tenmaa P B ngHeBHoe Bpems mpu (R —
— B) = 0,10 rax/cM?-MHH, TOJOKMTENHHBIX Pa3HOCTAX TemmepaTypst At = 0,1°
u BmaskHocTu Bo3nyxa Ae = 0,1 M0 ompepensierca mo dopmyie

(R—B) At

P= At —-1,56 Ae

» Kau/cM?- MHH. (VL.7)
Ecau me mHabmogaercs xorsa 6r1 ogHo us yemosuit (R — B) < 0,10 ram/em® X
X wmuH, At << 0 mu Ae < 0, To pacder HpousBOmUTCA WO Popmyne TypOyIeHTHOIM

andoysun
P==1,35k, At, (VL.8)

e At = (to5 — L), tos M f, — TeMOepaTypa BO37yXa COOTBETCTBCHIO Ha BBICO-
rax 0,5 m 2 M Hap NoBepxHOCTBIO; Ae = (45 — €2), €95 N €2 — BIAKHOCTH BO3-
nyxa B MG wa yposuax 0,5 m 2 m; k, — Koaddunment TypGymrenTHocTH (M?/C),
XapaKTepHu3yoIuil MHTeHCUBHOCTH BEPTHKAJIHHOTO IepeHoca Ha Bricore 1 M OT
HOBEPXHOCTH.

Juavenns xoaddunuenta k, BEgucasoTes mo radbanie, nomemennoii B Ilpoexte
TeXHUYeCKNX YKa3aHWil 10 pacyeTy MCIapeHUA ¢ HOBEPXHOCTH CYIIH B 3aBHCHMOCTH
OT M3MEPeHHOIl PasHOCTH CKOPOCTH BeTpa Au = Uz — Ugy; B PA3HOCTH TeMuepa-
Type Af.

JlaHHBI METOJ HO3BOJIsiET OIpeNieliATh MCHapeHHe ¢ OTKPHTHIX CPaBHUTEILHO
POBHBIX MOBEPXHOCTeU, MOKPHTHX paCTATENbHOCTHI BEICOTOH 70 20 cM.

Cpenusig KBajpaTHYeCcKas OIIMOKA MeTOJa IIPW pacdere MCHapPeHMs 32 JeKalbl
1 MecAupl cocTaBiger okoixo 15%, 3a ormenbubie ce30HH (§—8 MecsreB) u rojst
OHa CHMKaeTcs B 2—3 pasa. 3a PAJ JeT B cpepHeM OMNOKA He IpeBEIlaeT HeCKOIb-
KHUX TIPOILEHTOB.

Hcnapenne pacCUuTHBAGTCA MJifd KayKAOT0 CPOKa M3MEpeHUs MeTeO0dJIeMEeHTOB,
HO He IO OTHeIbHEIM, a 10 yCpPefHeHHHIM JaHHHM HM3MEPeHWil He MeHee deM 33 /10-
Kajly. 9T0T €moco0 TO3BONAET OJHOBPEMEHHO YCTAHOBUTHL CPeJHeCYTOUHHIH XOJI
HcIapenys, CPeHIONn 3a HePUOJ CYTOYHYI0 CYMMY MCHAPEHHMSA H CYMMY HCHapCTiTiA
3a BeCh mepHof.

I y9acTROB CYIWM ¢ BBICOKOMl pacTHTenbHOCTHIO (Gomee 20 cM) mavaldbLHLIA
YPOBEHb OTCYeTa BHICOTH UOABECKN AATYUKOB TEMIEPATYPHI, BIAKIOCTA M CRO-
pocTH BeTpa (ICHMXPOMETPOB, AHEMOMETDOB) COCTAaBIAET HPHMEPHO 2/3 BHCOTH
pacTeHH. JTO MPaBUIO COXPAHAETCH, NOKA PACTHTENHHOCTH He JOCTHUTIICT BBICOTHL
1 m. Jlna pacrurenbHOCTH BECOTOI Gomee 1 M HavaNbHHI ypoBeHb, OT KOTOPOTO
OTCYMTHIBAIOTCA BLICOTH MOJBECKY MPUGOPOB, IPHHWMAESTCS PABHLIM BEICOTE TIOJOTA
pacTNTeILHOT0 HOKPOBa.

MeTop pacdeTa HCHapCHHMA MO JAHHHKM BOJHOTO OalaHca OCIOBBIBAETCsT 1A
ydeTe 0CcagKOB M BIATO3alacOB B 30He aspanui. [IpM 5TOM BO3MOKEH YIPOIICITIibiH
BapHMaHT pacyeTa, KOTfa BHIaBIIAe 0CafK! HONHOCTHI0O BIUTHBAIOTCA B IOYBOTPYHTH,
He 00pa3yIoT CKJIOHOBOTO CTOKa. I'yOuHa ImpocadMBaHMA [OMKAEBOI BOABL He Ipe-
BHIMAET TIYOUMHE, 10 KOTOPOil M3Mepsiach BIaKHOCTh 0uBk. OOBIYHO 3Ta TayGuiia
B HEpUOJN BereTaiuu cocraBiser 1 M.

Pacuernoit gopmyroit sBigeTcs ypaBHeHHe

Z=X-+(W,—W,), (VL.9)

rge W, n W, — Bnaroganmacel B Hadaje U KOHIe pacyeTHOTO MHTePBAJa BPeMeHH.
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Ilpm pocraTouHo TOUHOM BHAHMHU HCIPABIEHHBIX OCAamKoB W 8—9-kpaTHOMK
MOBTOPHOCTH M3MEPEHN BIAKHOCTH HOYBH OUTHOKM ONPeIeNeHUS MeCATHHX CYMM
UCHapeHUsT C CeNbCKOXO3MCTBEHHEIX II0Jeli HTUM METONOM COCTABIAIOT OKOIO
15—20%. llpu paBHOMEpPHOM BHIIAJCHHM OCATKOB U OJHOPONHLIX HOYBAX JOMY-
CRaeTed 4-KpaTHAas TOBTOPHOCTH H3MEDEHHS BJIAHKHOCTY WOUBHL.

B mecocremHo#l u cremuoll 3o0Hax ray6uHa orbopa mpob Goxee 1 M, B momdy-
IyCTHIHHOM JoCTHTaeT 3 M. ITOT MCTO[ IPH HerJyGoKoM 3ajJeraHuy yPOBHSA TPYHTO-
BEIX BOJ[ He IpUMEHsETCH,

Ilns yemoBMH 6AM3KOro K HOBEPXHOCTH 3AJETAHHA TPYHTOBBIX BOJ, KOTOpHE
MOTYT PacXofoBaThCA Ha CTOK ¥ MCIapeHue, CyMMapHOe HcllapeHue 1execoo0pasHo
Tak/Ke OIpejessTh GaJlaHCOBHM METONOM, OCHOBAHHBIM Ila yueTe BIaroobMeHa
BO Beell 30He apaliiy U ee CBABM ¢ 30HOH moaHoTo Hackmenns [em. (V.42)—(V.49)].

DKcInepHNMEeHTAaXIBHEN cHOCOG OmpegeNeHisi CyMMapIOro UcHa-
peHUA OCHOBHIBAeTCA Ha HEIIOCPe[CTBEHHOM ydeTe M3MEHEeHIls 3amaca BIard B MO-
HOJIHUTAX OYBOTPYHTOB, 3aKIIYCHHHX BMeCTe ¢ PACTUTEIBHOCTHIO B COCYHax-HCma-
pureasix. VsMereHNs B Macce MOHOINTA 32 TAHHEI 0TPe30K BPEMEHM ONpPeIeNaioTCs
B3BCIIHBanHeM Ha Becax. QOGHULO CUMTAIOT, UTO C IMOMOMBI0 BECOBHIX HMOUBEHHHIX
AcmapyTeIeid MOYKHO HAMesKHO OIpPeNlesiATh HcmapeHine 3a IATHIHEBHHE W JeKamHbe
TepHofLl ¢ MOrPemHoCTAMHA, He mpessimarmumu 10—15% usmepsemoil BemruunneL.

HanGomee HageKHEpM (DTATOHHEIM) ACIIAPATEACM JJIA HabIIOHeUA 32 CYTOUHEIM
XO0/0M CYMMapPHOTO HCIIapeHus ABIgeTcA OONBINOH rupgpaBIUUe CK U
mconapureas (BIU) miomapsio 5 m?, raybuunoit 2 m. Taxolt ucmapurens
paspabotar u ycrayoniaenr Bo BHUIIJI I'I'U (r. Bampuait).

Mousennwmit mcnmapurens I[TU-500-100 ¢ mpwemmoit mosepx-
wocThio 500 cm? n BeicoToit 100 cm siBasteTcss YHUPIUITPOBAHHEM HTPUGOPOM W LIH-
pOKO HpHMeHsieTcsi Ha coTw rugpomereoponorndeckux craummit CCCP (pue. 64).
[Tpepnasnauern o g UBMEPCHAA CYMMAPHOIO HCIAPEHUS ¢ TOUBH IOJ PACTHTeNb-
HBIM IIOKPOBOM B 30He HEZOCTATOYHOIO YBIajkneHus. Vcmapurelh COCTOUT W3
BHYTPEHHEr0 ¥ BIEIIHeTO MIWIMHApPA — THe3Ma U BogocOHopHOTro cocyma. I{umummp
¥ THeBX0 HBTOTOBIAIGTCA U3 JUCTOBOM CTAXH TOJMUHON COOTBETCTBEHHO 2 u 1 MM.

Bo BHyTpennuii MumuEgp DOMEINACTCA TOUBEHHL MOHOJIUT JHAMETPOM 252 MM,
Buicotoit 1000 mMMm. Umanmpp cHaGKeH KOBHpPBKOM. [{HO BHyTpeHiero IMIMHIpa
nepopapoBano H CheMHOE, XHO BHEUINEro HIIMHApPA CILIOLIHOE, BOJOREIIPOHU-
maeMoe.

Boponxoo6pa3Htii BogocGOpHEH cocyj nuamerpoM 253 MM, BHCOTOR 3 cM
CTABUTCA Ha J{HO BHOINHETO IIINHIPA M CIY/KET s cGopa mpocoudBmeiicsa qepes
MOHOJNT Boxbl.. Vicmaputens B paGouem COCTOSHUE M B pa3o0paHIlOM BHME IOKa3aH
#a puc. 64.

B xommuert memapurens UI'M-500 Bxopat: memapurenm (2 mir.), mousermsiit
posmemep (1 mrr. cewenuem 500 cm?), u3Mepurenbibii crakam. [[na paboTs ¢ ucma-
puTemeM TpeGyIOTCs BeChl TPY30n0beMHOCTEIO 0 150 KT M KOMOIEKT TeXHUUECKOTO
pasHoBeca,

Yucmo BecoBHX HcnapuTeseil ompepeiasgercd, MCXOXA M3 ABYKpATHOU HOBTOP-
HOCTH HaGiiofeHAH Hajy HMcnapeHUeM M pa3gelbHOro M3MEpeHUs CyMMapHOIo HCHa-
peHNs W UCHAPeHWs ¢ IMOUBHI IO PACTHTEIBHEIM IHOKDPOBOM.

[na m3MepeHMs CYyMMAapHOTO MCIApeHHs € HapoBOTO WOJAA, Iyra, B3aleRu
U IEeNUHSL BO BCeX KJIMMATHYCCKUX 30HAN, a TaKme [IA M3MePeHis CyMMapHOTO
#CHapeHUsd W liCTapeHus ¢ HOIBH IO PACTUTEIbHHIM IOKPOBOM Ha IONAX C HOCe-
BaM# CCNBCKOXO3AMCTBEHHBIX KYJNBTYp B B0HAX M3BHITOUHOTO M JOCTATOYHOTO
VBIa)KHEHN 1 IPUMeHATCA HoyBeHAHe ucitaparenu I'TH-500-50. dror tun ucmapu-
TOJA OTIAMIACTCA OT LPejBIyINero BECOTOM, paBHo#t 50 cM.
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Ilna m3BmeveHs NCHApATeNsa H3 THE3qA W YCTAHOBKMU €ro Ha BeCH IPUMCHAETCH
mogbemuoe yerpoitcrso. Ilocmegmee vMeeT BHEHOC CTPeNH 4 M, HOCTOSHHBIH 060poT
crpenn 260°, secory mommseMa 3,5 M, rpysomombemMHocTh 100 Kr.

Becot pnsa BapemmwBamusa menmapmrens — MamoraGapurase (IITM-150), wusro-
ToBIAAeMble MOCKOBCKUM BeCOBHIM 3aBOIOM. LouHOCTHL B3BemuBanma 5—10 r.

8

Puc. 64. Housennwnii ucnapurenas (I'I'M-500).

1 — BHYTPCHHUN LWAUHAD (¢ — BBICTYI IS 3alEIKU); 2 — PYYKa C KPIOUKaMu;, § — [AHO C OTBEDPCTUAMM; 4 —

COCYA Iaa c6opa Inpocouusmeiicsa Bonst (6 — oTBepcTHe A CAMBA); 5§ — 3aliesKa [AIa; 6 — Hap Y:KHBI ITUITHAD;

7 — OoKIeMepHOe Belpo; 8 — KONbLEBafA CeTKa (6 — KPIOYOK MJIA 3aKpeIlenus CeTKU Ha II0YBE); 9 — KoIyc~

HBI Gax (2 — ONOpPHEIE KPOHOITeRHH! AN BeApa). A — ucHapuredb B cobpaHHOM Bufe; B — pmomneMep B coGpan-
HOM BUME

PasnoBec texnmueckuil Ha H00 r. Brumcienme mcnapeENA B MHIIUMETPax CJIOA
BOJIHI NPOM3BOMUTCA IO ¢opmyie

Z=0,02(p,—ps) - X —7, (V1.10)

TNe py, Pa — BeC HCHADPUTEIsS COOTBETCTBEHHO B HpeNLAYINUE W TeRYIMil CpoxH
B3BEeMMBaHWA Hcmapurenei, r; X — ocagKku 3a mePHOI MEKIY CpPOKaMHU HaGio-
neHuii, MM; Y — mpocavyMBaHUe OCAgKOB, OMPENENCHHOC IO BOmOCGOpPHOMY COCYRY
3a TOT ;K€ MePHUOM, MM.

Basarue (cmena) mouBeHHEX MOHoOJWTOB B HMcemapmrese I'TH-500-50 mpowmsso-
IHUTCA B 30HE OCTATOYHOTO U H3GHITOTHOTO YBIAKHEHAS (BHE CIHCKOX03AHCTBE HHEIX
moyeil) omguMH pa3 B MECHAI; B 30He HeqoCTAaTOYHOTO YBIayKHEHHWS — qBa-TPU pasa
B mecan. B ucnapmreme T'TU-500-100 cmena MOHOMNTOB B TeueHWe Tofa He IPO-
W3BOTUTCA (3apsIKAIOTCA ONUH Pas).

Bapemusanue menapureneii npoussogurca: ITU-500-50 u I'TH-500-100 gepes
5 mmeit (1, 6, 11, 16, 21, 26 wucxa) 8 7—9 « yrpa.
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T'mogpasnudyecKu# nouBeHHHBH McmapurTenn Manod
MOpgenu npegHazHaYeH JJifi PeTHCTPAIINHM BHYTPACYTOYHOTO XONa W HM3MCpeHHA
CYTOUTBIX BEJIWYUH CYMMAPIOTrOo MCHAPELHs ¢ TeX HCOAPNTeNLHBIX ILIOmAfO0L, Ha
KOTOPHIX HMCIapeHye HOAPA3esaseTcs 11a TPAHCHUADANID U WclapeHie ¢ HOYBHL IO
pACTHTEIHHEM IOKPOBOM.

ITOT WCHmApHTeJb OCHOBAH Ha WPUHITAIE THUIPOCTATHYECKOTO B3BEIINBAHUA.
Tounocrs nameperus nucnapenns cocrasaser 0,1 MM cros sons. Ilnomans nmouseH-
woro wmomoanrta 2000 cem2, Bmcora 150 cm. Macca wmomoamta ot 380 mo
650 wr.

Mcnapurenp cOCTOMT W3 TpeX OCHOBHEIX Y3JOB: IIABAIOMEH CHCTEME, Haxa
M M3MepuTeIFHBIX ycrpoiters. IlmaBaromas cumerema mpHGopa COCTOMT M3 WCHAPH-
TeIs, WeXJa 1 KONBIEBOTO TOINaBKA.

MouonuT IIOYBOTPYHTA IOMEIAGTCH B MCHAPHTE]H, KOTOPHH HMEeT CheMHOe
muo. Ilocmemiee mepgopupoBaHo, 4TO IO3BONACT CTCKAThH ILPOCOUMBINCHCA wHepe3d
MOHOIIUAT BOJIE.

Uexoa CAYKUT [d8 TMpefoXpaHeHUs 0T NPOHUKHOBCHHUA BOIB U3 Gaka B Mo-
Hoymr. TpHM HOgrbeMHHE cepbrM KpemsirTes K dexny. Hinkesas gacTh moclenmero
oKaHuMBaeTcs crepyxHeM. Ha crepyxeHb MOMemAIOTCA GoNbINNe T'PY3H, CIy:KamAe
JJIA PErynHpPOBAHUSA CTEHeHN NOTPYKEIHs IAaBAIOMEH CHCTeMEL.

Ha guo wexma ycramaBmamBaeTCs cocyd AIs c6opa LPOCOUMBIICHCS wepes Mo-
Honmt Boxe. Iliisi M3MepeHMs KOJMYeCTBA HPOCOUMBLIEIICH BOJH COCYN COCNHHEH
CO INTYNEepOM, HAXOQANHMCA Ha KOIbIEe WCIADWUTeNIsA, HPH IOMOMA pPe3UHOBO
u merannugeckoin Tpy6ox. [lpm maMepeHUAX IPOCAYMBAHIUA OTCACHBAIOT BOLY Ha-
cocom Hamoscroro ma nopoc6oproro cocyda. HombreBoll monmasox cayxur mus
yOep;RaHUs MOHOJHTA Ha IIaBy. BepxmAs dWacrs NommaBKa IANHHIpHUECKAs,
HUJKHAA — KOHUYeCKas.

ITnaparomas chcrema HOTPYKAeTCA B JKeNE3HEI WIM rKeje300eTOMHLIH pe-
sepByap-6ak, HamonHenHRIT BOgo# W 3arny6iaeREENI B rpyur. VasmepurennHue
yerpoiicTa mpubopa COCTOAT W3 TPEX MHUKDOI3MepHTeNei u ypoBEemepa. Mukpo-
M3MEPHATENM MOMeIMAIOTCA HaJl IUlaBalomeil cucremoit B Tpex Touxax (wepes 120°)
B TOPUBOHTANBHON IJOCKOCTH. ¥ POBHeMeD PAEHONATAeTCH B CIEIEAJLHOM THe3me
faxa. BerumarHa BePTHRAIBHOTO HepeMeIleHHA CHCTeMH (MKCHPYeTCS ¢ HOMOILBIO:
MHKPOMeTpeHHHX BHUHTOB OTHOCUTENILHO TOPHBOHTA BOAB B GaKe-pesepByape.
Wamenenne ypoBHA BOXH B mocreaneM GuECHPYeTcs ¢ HOMOMBIO 06HeMHOI GI0peTKn
rrn

JdecHoil rugpaBiInyecknifi wMecmapuUTeaAdr OONBMOMN
Mo e nn paspaboran I'T'W u coopymen B mecrom maccuse BHUTJI I'THU (r. Ban-
pail). On 1penHasHadeH A U3YYeHHA CYMMApHHX BelndwH M CYTOYHOTO XOpa
meIaperus ¢ NOYBH M TPAHCIHPAIEM PA3IUYHEIX IOPON [EepPeBLEB.

Wcnapurens B Buge NUIWHAPA ¢ MOHOJNTOM NOYBOTPYHTA M [ePeBOM HMeeT
Iiomanh cedenusa 3 Mm%, BeicoTy 1,5 M. Takwme weunapurenn nepwogugecK: B3BeLIn-
BAIOTCS HA THAPABIMYECKUX Becax. B KOMIIEKT BXOANT mATH 1cuapHUTeNeil; KasKIkIiT
N3 HUX yCTAHOBJCH HA CIENNAJBHOH TeJjie;kKe, KOTOPAA ¢ MOMOIIBI0 BICKTPUISCKOi
TefeqKy MOKeT NEepPEeMeIAaThCA IO PelbCOBONY ILYTH.

OCHOBHBIMH KOHCTPYKTHBHEIMN 3IIEMeHTAMH THIPABINYECKUX BECOB SBJIAIOTCSA:
TIOTBKA-ITATGoPMa, TOABeIIeHHAA C LOMOMBI0 CHCTeMBl 6ok Ha YeTHpeX ILOMIaB-
Kax; gerbipe Gaka-pesepByapa C BOROH, TMAPABIMYECKH CBA3AHHEE MeXNY coBoil,
YeThpe IOILIABKA, Haxojsmmecs n OGakax-pesepByapax. OTH NOWIABKA HeCyT
HATPYy3Ky OT Beca MCHApHUTelds ¢ NOAbKoi-mmardopmoii. Ilas msmeperus u sanucn
H3MeHeHHIT MACCH IOYBeHHOIO MOHOJWTA TUAPABIMYCCKHIl HCIAapHUTeNsr CHAGKEH

cHenwaJpHOll ammaparypoii.
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BecoBoil mnouBenumniti ncvapurens BHULJ umeer mromans
ceyennsi 0,3 M®. OH cocrouT mz cOGCTBEHHO HCIAPUTEIA-MIIHHAPA ¢ MOHOIUTOM
MOYBOrpyHTa; rHesna u popmocGopmoro Komopnma. Llmrwmmanp uemapurens mMeeT BH-
.coTy 60 cM, HBTOTOBJIEH U3 IMCTOBOI CTANH 3 MM, UMEET CHEMHOE TePHOPHPOBATHOS
aHo. B Bepxweil gacTm HcHapuTels — KOBEIPEK-0607 IIMPHHOU 7 €M, NPUKPH-
BalOMmuil 3230p MEKEY CTEHKOII M THe3A0M HCHAPUTENIS.

I'me3po ncnapurend naroToBaenHo u3 AUCTOBOIL cTanau TonumumHoil 3 mMM. [{Ho ero
nMeeT YKIOH B CTOPOHY cMoTpoBoro koxopua. Ilom KosmprkoMm y memapmrens —
OpAMOYroLHAA MPOPe3s AJIA NPONYCKA BOLH, CTeKAIOUIeHl ¢ IOBEPXHOCTH MOHOIUTA
B clygae ofWIBHBIX ocamkoB. llox mpopesplo mpuBapen JOTOK AIs HALPABIEHHUS
CTeKA¥Imeil BOALL B OTBOXAMLYI0 TPYOy M CMOTPOBOIl KOJNOMEI.

Boga, mpocoumBimascs uepes MoHONUWT, cofmpaeTcs Ha [AHE THe3NA KM 3aTeM
cTeKaer mo TpyOe TaksKe B cMOTPOBOIT KOJOnem, B KOTOPOM OHA cOOMPAETCA B BOJO-
cbopHoM cocyne.

Vcnapurens nepuoguuecKky W3BIEKAETCA W3 THE3TA ¢ IIOMONILI0 ABTOKPAHA,
OePEeBO3HUTCA K BecaM M B3BEIOIUBAeTCA. B MOHOJNTE IMOYBOTPYHTA MOFKET HPOM3-
pacraTh pacTHTEIBHOCTD.

TounocTr ydyera cyMMapHOrO MCHAPEHHS ¢ NOMOIIBI0 TAKOrO MCHAPHTEN s
moBompHO BhicoKas. [loaToMy rtaxme memapureny peKOMEHAYIOTCA IS MPOBEPKU
NoKAa3aHUil HWcnapurenedl 0o6IeryeHHOrO THMA.

Bornorumit ucmapurens [TU-B-1000 npegmasnagen guaa wadiao-
HeHUA 3a HCIAPeHWeM ¢ TMOBEPXHOCTH M3GHITOYHO YBIAKHEHHHIX (3400104Y€HHKX)
moyB. OH COCTOUT U3 EBYX IMINHIPOB, CBOGOLHO BXORAULMX OQUH B KPYroil, N ¢heM-
HOI'0 KOBHIPHKA, BANIUINAIONIEro MeJh MeKIy DUIMHIPAMH OT MONAKAHUS OCAIKOB.
Luamerp sayrpensero mununaapa 356,5 MM, seicora 520 winu 720 MM; gHO IuIuHApA
canommoe. Ha Bricore 20 MM Hag HHM PAacmoiiOKeHO BTOPOE — CeTyaToe GHO, Ha
KOTOpOEe OmupAeTCs MOHOMMT nOousorpyHra. C Hapy:KHDII CTOPOHM LHIMHEPA —
CTeRIAHHAS BOXOMEpDHas TpyOKAa, MO KOTOPOIl MOKHO OHpenelnTh YpPOBEHH BOXEL
B MOHOJUTE MOYBOTPYHTA.

B umxwell uactn memapurens sTa TPyOKA COeRMHAETCH ¢ IMIMHAPOM MCIAPU-
Telsl, T. €. coo0IAeTCH ¢ HIM MEKIY CeTgaThiM ¥ crromueM gaoM. TaM e uMeercs
KpaH Jjisi BHIYCKA M30BITOYHON BOIH M3 MOHOJNTA IOYBOTPYHTA.

ocne sapsimeuM TUAMHApPA TOYBOIPYHTOM B HEM YCTaHABAMBAIOT YPOBEHE
BOAH (IIyTeM IOAJIMBA BOXH depe3 TpPyOKYy ¥ HACHIICHMA TIPYHTA CHW3Y BBEpX)
mo ray6usst ~ (0,30 = 0,40) M or mOBepXHOCTH, RAK 3TO MMeET MeCTO B M3ydaeMoM
paiione.

BapemuBanne ucHapuTens no3BOJfeT PACCYATATH BEAMUMHY WMCIAPEHIA MEKIY
cpoxaMm HabdiogeHuil, a HabMIogeHne 38 M3MEeHeHNeM YPOBHA BOJH B HEM HCHONb-
3yeTcsa [N pacueTa MHPUABTPAIlMKM OCATKOB MJIM MCIAapeHud GOJOTHHX BO, HAXO-
JAMUXCcA HA 3aMAHHOU Triy0uHe OT AHEeBHON IOBEPXHOCTH.

Tak, wampumep, CyMMapHOoe HCHApeHHe BHYHCIAeTCA HO QopMmyre

Z =X --0,01(G,— Gy V), M, (VI.11)

rme C,, Go — mpegHAyIas 1 MOCHEeNYIOMAA MACCHL MOHOJIUTA MOYBOTPYHTA BMECTe
¢ OUIMHAPOM u Bomoil, r; V — Koxmuecrno moawmroii () uam cauroil (—) BOEH
3a Bpemsa At pia mommep;KaHMA 3a[aHHOTO YPOBHA BOGH B Mcmapurene, cm®; X —
aTMocepHEIC OCAAKY, BHIMABIOME 34 HEPHON HAGIIOXeHMH, MM.

Bennauna nutanus GONOTHEIX Boj cBepxy w Af (Opu DoJo:KuTeInHOM 3Hage-
HEAM — WHQUISTPAUUd OCANKOB w, AT, IPH OTpULATeILHOM — cyMMapHOe HelapeHue
¢ yposus atux Box wA®) BHumcasercs uo popmyle

w At = 10W(H, — Hy)— 0,017, v, (VI.12)
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rne H,, H, — r1y0uHE [0 BOAH IO NHe30METPY, UPHKPEIIeHHOMY K KOpIyCY
ucuapnTels, COOTBeTCTBeHHO B Hagale M Koume Habmomenmii, cM; V — oObem
HOMUTOH BOAHL (IPH IMONOFKUTETHHOM 3HAYCHMM) WIM CIUTOH BOXH (OIPH OTPIIA-
TeNLHOM 3HAYCHWH 3TOH BeJIMUYMHH), CM®; J — HEJOCTATOK HACHUIEHUS IJIH BOJO-
oTIada MOYBOTPYHTA, BATPY;KEHHOTO B HCHAPUTEINe.

Taxum obpazom, wabmogeHusa Hax GONOTHHIM HCHAPHUTENEM MO3BOJAIOT BE-
YUCAATH He TOABKO MCHADeHNE ¢ IMOBepPXHOCTHM 3eMJIM, HO B MCOAapeHue ¢ ypoBHA
rpyuroesix Box (w At < 0) u Bexnamny wux wHOUIBTPAIMOHHOTO BOCHOJHEHIUA
(w At > 0).

ITousenHEe 1cnapuTen € JBYKPATHON MOBTOPHOCTHI0 BMeCTe ¢ MCHAPHUTEIeM
¢ BOpHOiIi WMOBEPXHOCTHIO I HA3eMHEM [OKIEMepPOM YCTAaHABIMBAIOTCH HA 1ICUADPH-
TeJILHON IJIomanKke.

Ha6nomenus Haj HcHapeHHeM COHOPOBOMKIAIOTCHA OMpPeelieHnmeM BIIAKAOCTH
MOYBEI, KOTOPOEe HPOMBBOIUTCA IPKM CMeHe MOHOJMUTOB, & TaKike HAOIIOTeHISME
3a gasaMu pasBATHA U cocTogHmeM pacrenmii. Tarrke HAGIIOMAIOTCA CKOPOCTH BeTpA,
TeMmeparypa ¥ BIaKHOCTH BO3AyXa. B TIUAPABIMYECKMX MHCHAPHTENAX MaJoil
MOjenu, a TaKyKe B BeCOBHIX McmapuTenax miomansio 0,3 m 1,0 M2, B GomoTHHX
HCOAPRTENIX UOIBeHHEEe MOHOIMTHL MEHSIOTCA OFMH pa3 B rox. Habaoogenws max
HCemapHuTeIAMH, WX B3BeIINBAHWE IPOM3BONATCA OAWH pa3 B mATH pHeil. Ilo run-
PABINIECKUM WCHAPHTeNAM HAOIIONeHNA BEHyTCA TPHM Pasa B CYTKH: YTPOM, IHeM
1 BeJepoM B 4yACH, ONM3KHE K CPOKAM MeTeOpOJOrMYecKnX HAGMIOmeHui.

Jas nabnogeHns Hajm MCHAPEHWEM CO CHEKHOTO MOKPOBA IPUMEHAETCS HCHa-
purenp I'TU-500-6. 9ror mcmapuTens M3TOTOBNEH M3 HIOPANIOMMUHESA, COCTOUT OH
n3 mmavHApa mromansio 500 cm?, BEICOTON 6 M, ¢heMHOTO gHA M KpHmEm. Kpome
TOro, MMeeTCA THe3qo (BHENMHUWII TWIMHAP) €O CIUIONIHLIM HeOPOHMIAEMBIM THOM,
a TaKMe JODATKH /i OTKAUHIBAHMA W HOORPe3aHUs CHe;KHOTO MOHOI®Ta HpH 3a-
psipke ucmapurend. CMeHa MOHOIHTOB CHera B MCHAPWTENSAX B CYXyI0 HOTOXY OpH
Temumepatype Bospyxa mmxe 0° C B orcyTcrBme CHeromajoB IPOU3BOTHTCS gepes
5 pHeit. B cmyuae cHe;KHBIX 3aHOCOB, BEIMAJGHUA OCANKOB WM OCEIAHMI CHera
B WCHApHUTele HHKe BepXHero Kpas MUIMHIPA, KOTJA BO3MORHO HAPYIIeHHe CTPYK-
TYPHL CHEra, HeoOXommMa cMeHAa MOHOJIUTOB HOCIE 3THX HADYIIeHMA.

BecpmMa Ba)KHEIM KOMIOHEHTOM CYMMAapHOrO HCHAPEHWs fABIACTCS TPAHCIHA-
panus pacreHuAMH.

A. H. Byparoseruit (1964) ykassiBaeT, aT0 a5 M3MepeHUs TPAHCIAPAIH
B 6CTECTBEHHHIX YCHOBUAX MCHONB3YIT MeTOJ GHICTPOTO B3BeLUMBAHMSA, MPEII0KeH-
uwiii JI. A. Vipanosem. Ilpn mabmiomeHnmax sa TpaHCHmpaumeil pacTeHMe WIH €ro
YacTH cpe3aloTcA, 3aTeM OHCTPO B3BEIMHBAIOTCA U HKCIOHUPYIOTCA B TedeHHe He-
CKOJIBKNX MIHYT HA MecTe HPOW3PACTAHHS pPACTEHHI N BHOBH B3BELINBAIOTCH.
Bennmanua msmenenmsi MaccH pacTeHms, feleHHAsS HA BPeMs 3KCHO3UNUM, ITPHHI-
MaeTcA PABHOW TpaHCINpPAUH.

Ilo mmeHmio 3TOro mccTefioBaTeNsA, OTHeNeHHe PACTEHHA OT KOpHe# MOsker
OpUBECTH K MOHHKEHMIO COCYINeli CHIE JHCTHeB K K IOBEINEHMIO TPAHCONpPAIIN.
HKpowme roro, Tpe6yercst mpousBoguTs HabIIOEHNe ¢ 04eHD GOIBILON TOBTOPHOCTHIO.
JTH TPYAHOCTH OTPAHMYHBAIOT INPHUMEHeHHWe MeTOJa Cpe3a U OHCTPOr0 B3Be-
IMUBAHLA.

Haubonee o6bexTuBHBIM ABNASTCA IpPHeM BHUNCIEHWMA TPAHCOMPAINH IO
PA3HOCTH Mes{Ily CYMMapPHEIM KCIAPeHMeM I UCHADPeHMeM BOABl HOYBOil, IpuUMeHAS
OIs 9TOTO Malple MCUAPHUTENN, YCTAHABIMBAEMEE MKy PACTeHHAMH B IO-
ceBax.

llpu ucmosnnr30BaHMH BECOBHX MOYBEHHHIX MCIApUTeNeil CliefiyeT yYnTHBATE, 9T0
Hambomee cymlecTBeHHble OMMOKN B ompenenenmi HaKTHIECKOTO (eficTBUTETHHOTO)
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ACTAPEHUA BOZHUKAIOT W3-3d HENPABIUIHHON YCTAHOBKE 1 JKCWIyaTalud 3THX
WCTIA pUTE eI,

Hanpumep, HegomycrmMa yCeTaHOBKA HeHapuaTeldeil ¢ PacTUTOALHOCTHI0 HA
y4acTKe, JUMEHHOM TaKOH paCTATEILHOCTH.

Kax ormegaer A. 1. Bymarosckuii, B ucmapuTele, yCTAaHOBIGHHOM BHE IIO-
CeBOB, TONOXHUTEILHOE KOJINIECTBO COTHOYHON PaUanid, a TaKKe TeIia 0T BO3-
MyXa IPOmMOPIIOHANLHO BHCOTe pacreHuii. [[0aToMy 94acTo BOZHUKAIOT OMUOOUHEE
BHBOTH 006 04eHD 3HAGNTEALHOM BIAMAHUYA BeINIUHEL PACTHTEIBHOR MACCH HA HCHA-
perne. [Ipn ycraroBre mcmapuTeseit cpegu HOCeBOB BeIMIMHEL HCIAPOHEL OTBEIAIOT
DHEPTETHIOCKIM pecypeaM pailoHa M 3HAGITETBHO HIDKE, 9eM OPH YCTAHOBKE HX
BHe IIOCEBOB.

NHOMJIBTPAIIASA OCANKOB, UCITAPEHUE T'PYHTOBLIX BOJ
1 DOA3EMHLIN CTOK (JTUBNMETPHYECKHAN METOM)

Jlst memocpeACTBeRHEX HAGMIOIeRMi HAL HCHADeRAeM HErIy50K0 3aMeraloummx
rpyHToBHx Bog wAU I 3a HX MONOIHEHHEM B pe3yibTaTe MHQIILTpAL(ME armocdep-
HBIX OCAMKOB M TOJUBA 3eMelb (w,AT) OpA OPOMEHHH IIHPOKO HPUMEHAIOTCS
amamMerpsl. IIpiMeHeHHe MHOCJHeHAX B MEPOBOM MDAKTHKE HACIATHBAGT Goilee
200 1er. KuacchdurAmma IM3mMeTDPOB, OMHCAHUE OTEJOCTBEHHBIX il 3aPYOHeKHEX
KOHCTDYKI{Hil TM3AMETPOB M OHNEHKA JOCTOBCPHOCTH HAGIIONeHII mO HAM NAHH
B paGore A. B. Jlebemesa m H. [I. Jo5posoascroit (BCETMHIEO, 1961).

JluzumeTp TpemcTaBiAfeT COGOM  BOXOHENPOHHIAeMElil ¢ GOKOB m CO MAHA
COCYX, B KOTODOM MOMeIIAeTCA HOYBEHHHII MOHOJIAT WIM HOIBOTPYHT ¢ HAPY-
IMEeHHOl CTPYKTYPOIl, MCKYCCTBEHHO HACHIMEHIBIL B OCHOBAHUM BOJOM.

TIpocreiimue HAGIOIEHAA 32 YORIBIO MU MPUOKUIBIO BOJBL, IMPOUCKONAIUMA
BCJIEACTBHG YKA3AHHHX MPOIECC)B — HCHAPOHIA HAX HAPHIBTPALUHE OCALKOB,
HO3BOAIOT HETIOCPEICTREHHO OMPeAeNATh yKasaHHbe dIeMeHTH (alaHCca B MCKYC-
CTBOHITO CO3TAHHON MONEJIN BOJOHOCHOTO TIOPH30HTA.

B pamee mermemmux (JleGenen, JoGposombckast, 1961; Jledemes, 1963, 1967
7 7P.) MH YKA3HBAJIK Ha (0iee [WIMPOKHe BO3MOKHOCTH JIH3UMETPUIeCKOTO METO/A,
@GN B HOTO BKIIUUTHL HE TONBKO M3YJeHHe HCHAPEHMA W MAPHABTPALMUA OCALKOB,
HO II ONpeJeIeHIe BOCHOIHeHHMS HOA3eMHoro croka. [Ipm sroM Oniim mpaBeTeHE
pa3paboTaHHLIe HAMM CXeMEl KOHCTDYKIUI IH3UMeTPHIeCKUX YCTAHOBOK ¢ MOCTOAH-
HHM I HepeMeHHHIM YDPOBHSAMH BOJXHI, MOJ@JAPYIOUX M HENOCPeJCTBEHHO 0Tpa-
FRAIOMIIX TIPONece (GopPMHPOBAH 1L GALAICA IPYHTOBHIX BOJ B HPIPOJHEIX yCAOBHAX.

B nmepmog 1963 —1964 rr. yxasaiuHsle cxeMbl GBUIH PRATH30BAHA HA NPAKTIKe.
B gacTHOCTH, IO ONEOI M3 cxeM KoHerpykropowm [, U. 3manenckum (BCETUHIEO)
OHUTH MATOTOBJIEHS PAfoYme depTe/KH /IM3MMETPAIeCKOll yeTamoBRH. B 1964 r.
TaKaA IH3AMETPHIECKAS YCTAHOBKA, BKIOYABIAL B Ce0sA MU3HMETPEL C MOCTOMIHAIM
M HepeMeHHHM YDOBHAME BOBL, OmIa coopysema ileimirosceroit Tiiporeolo-
rugeckoil maprmeil Ha THAPOreOIOrAYecKoM MOJHIOHE BCEIMHTEO (puc. 693).
PesynoTaTH HaGIONeHAs, NPOBEEHHOT0 YKA3AHHOIl TMApTuell 3a Iepuox 1965 —
1967 rr. ¥ H3IOKeHHHE HHKe, 00pa0oTamHl M MPOAHAIH3APOBAHEL aBTOPOM.

HHBHMGTPK‘!GCK&}I YCTAHOBKA CHCTEMBI aBTopa

{12 Gosee MOTHOTO PACCMOTPEHMA CXeMbl 9TOIl yCTAHOBKY obpaTuMmcs BHAGAIe
§ ONMCARMI0 OCHOBHEIX TpOMeccos (GOpMIpOBaHHA OajiaHca TDPYHTOBHX BOX BO
BpeMeHM.
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Ha ocmosamun (I1.3) u (I1.16) Samamc rpyHTOBHIX BOJ, BHPpa;KaeTcs ypasHe-

HUeM
MAH=Q‘%,O—‘“’—AL‘—}—wIAT—-uAﬂ—eAt, (VI1.13)

roe o0O3HAYEHNA IPe;RHUe.

B orcyrcrBue meperexaHms TPYHTOBHIX BOX Mo Bepruxaiam (mpu & = 0), HO
B YCIOBHIX U3MEHEHHs BO BPEMEHH DA3HOCTH MEKIY NPUTOKOM M OTTOKOM BOJ MO
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Puc. 65. Jlmsnmerpideckas ycramoBka cucTemul A. B. JleGenesa.

1 — NM3UMETP C TMOCTOANHBIM YPOBIUCM BOAM; I] — JHM3UMETP C TMepeMelHbHIM yPOBHeM BOXbI; 11l — TOR3eMHBIR
HaBUJIbOH, I — YPABHUTENbHBIA 0a4oK; 2 —— 0aK — KOMIEHCATOp HcHapeHud; 3 — 0ak HMHOUIbTPAUMOHHBIX
BON; 4 —- Mbe3oMerp; 5—7 — CAMOMUCIB YPOBHA «Banfait» Mg W3MepHTeJbHHX COCYLOB JjusuMmerpa I, 8 —
IUIaBalolee BOXOP CIyIUPYIOiee yeTpolicTBo; 9 — §ax moRady BOAH B 00beMe, 0TBeIAIoN(CM IPeBhIIeHINI0 IPATOKA
> (0); 10 — 6ax upuema BORHI B 0G'beMe, 0TBEIAIOIEM HPeBHIMCHUIO

1 — Qo
F

HaX OTTOKOM TIPYHTOBEIX BOX

OTTOKa HaJX OPUTOKOM I'DYHTOBBIX BOX Qf;—Q' < 01}; 11 — nbesoMeTp TPYHTOBHIX BOX B BOMOHOCHOM I'OPM3OHTe;
12 — ube3oMeTp Jusumerpa II; 13—16 — CaMONKMCUB YpOBHA «Banpafi» Rjsa WSMEPUTENbHHIX COCYAOB JH3H=~
merpa II; 17 — OypoBasA CKBa:KHMHA HA I'DYHTOBHIE BOIBI
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ropmsonraian BMecro (VI.13) Oymer nmeiicTBuTeJpHO aHAlOrU9HOe ypaBHeHNe Oa-
namea

wAH =D pr Q@A) wy Av—u AD; (V1.14)

rme AL, AA — 0oTpe3ku BPeMeHH, B KOTOPHE PA3HOCTb MOKIY MPUTOKOM M OTTOKOM
BOJT] COOTBETCTBOHHO MOJO;KUTENBHAS win oTpumareapHas; AU, Av — gpyrme or-
pesKy BpeMeHH, B TedeHHe KOTOPHX INIPOMCXOAUT COOTBETCTBEHHO IH(UIILTDPALUS
0CafKOB WIN WCHApPeHUe C YPOBHA IPYHTOBHX BOX.

QI;Q—Z A BHpaskaer coGoil aKKy-

HpI/I 3TOM HOJOXUTEIbHAA PA3HOCTH

MyJIANMIO B IOTOKe IPUTeKAOMmeil BOTH 3a BpeMsa AL min pacxofgoBanme dTOii BOJEL
Ha ucmaperne. OTpunaTeSrHAA PA3HOCTh IPUTOKA M OTTOKA BOAH B TOPH30HTAILHOM

HAIIDABIEHUM, T. €. BeIMIWHA Q"T_Ql— A), COOTBETCTBYRT MECTHOMY IOMOIHEHNIO

momzemuoro croxa. Tak xax B (VI.14) paccmarpusaercsa Hepuopn, pasmii At, To
yKA3aIlbie OTPesKW BPeMeHII CBA3AHEL MeskAy co0oil B BUXe COOTHOIICHHS

At +-AS = AL+ A} =At. (VI.15)

Bemuaunk nHEQUIBTpATUK OCAKKOB (w,;AT); M PACXOFKOBAHMA TPYHTOBHX BOJ,

B 30HY ABPAIMM M HA cCyMMapHOe ucmapeHue (4Al); HOHOCPEHCTBEHHO OIPEAEIIIOTCS

Mo HAGMIONeHNAM Haj, JusuMeTpoM [ ¢ HOCTOSHHHIM YPOBHeM BOAH (c¢M. puc. 65).

BesiuauHs PasHOCTH MESKLY HIPUTOKOM U OTTOKOM TPYHTOBHX BOJ B TOPH3OHTAJILHOM

Hanpanﬂefmu(—Q—’#'At HAXOHATCA TAK;Ke HEIOCPeNCTBeHHO HO HAOIIOJeHIAM,

HO yke musmMerpa I/ ¢ mepeMCHHBIM YPOBHEM BOJHE, TOYHO OTBEYAIONIUM DPEIKUMY
IPYHTOBHX BOJ| Ha OKDPY:RaWEl Teppuropuw.

Tax kax B caMOM IH3MMeTpe BefyTcs HaONMIONeRUS u 3a KouxeGaHMeM YDPOBHA
sopst (AH ), To mo KaEHKM HabmmogeHuil duzuMerpa I/ 1 0o BOXOOTIAYe MOPOR U2,
3arpys;keHHex B dusnMmer], us (VI.13) mpm ¢ = ( Jerko BHYHCINTH BeJNIUHY M-
TAaEMA TPYHTOBHX BOX CBepxy, paBHy® (wAf)e = (w,AT)s — (uAD)2, Koropas
OTBeUAeT LEePeMeHHOMY BO BpeMeHH YpPOBHIO. A 3HAs BEIMdIMHY HHQUIBTPATIHH
ocamios (w,AT), no musumerpy I u Bennunny muTanuA (wAt)z, HAXONHM BeJIUINIY
HCHAapPeHHs ¢ IePeMeHHOro yPOBHA TPYHTOBHX BOJ IO COOTHOIICHMIO

(U AD)y = (wy At)y— (w AL)y = (w, At), — [(u AH ), — (_01_;_9_ AL) 2] . (VI.16)

[Ipu aToM BeTWIVMHH WHQUIKTPAUMU OCATKOB, FOCTHIAXIMIIX T'PYHTOBHE BOIH
¢ TOCTOAHHHM (B IM3umeTpe /) YPOBHEM U C IePeMeHHEM (B AuzuMerpe //) ypoBHeM,
NPAKTIIECKA OMHAKOBH, T. e. (W AT); = (w,AT)2. ITO 1OJNOKEHNE OCHOBEIBAETCS
HA TOM, 4TO TAYOUMHA O BOGH MIM IO IOAUEPTOH KaNWIIAPHOI KaliMpl B 000MX
nusuMerTpax Oonpme TIYONHH BIMAHASA CYTOYHOrO XOAa TeMIepaTyp BO3LyXa
(r. e. Gomee 1 M), a M3MEHUMBOCTHL yPOBHA BoAsl BO Bpemenu (AH) crasmiBaeTcs
Ha BeAndnHe MAQMILTPAIMEA 3HAYHTENIBHO MeHBIIe, 9eM Ha BeJWInHe HCIapPeHUA.
K romy ke muas mpencrosimero malmiopeHust 3a wHOuIpTpamueil ocagron w,AT
ypoBens BOmH B iIu3mMeTpe / 3a Bpemst At Bcerma MOMHO BHOPaThH IOCTOSHHBEIM
IO riay0uHe, IPUMEPHO OTBedaoNieil cpefeMy IONOMCHKIO CTeCTBEHHEIX TPYIITO-
BHIX BOJ 3a TOT WJIHM MHOIH HPOMEKYTOX BpeMeHHu AT.

Taxnm 00pa3oM, IPUHINONAILHAS CXeMa JIU3UMETPUYECKOil YCTAHOBKE M03BO-
asier AnGdepeHIUPOBATL BEPTUKATIHLHBIL BOLOOOMEH TP CTYNEHIATO-IOCTOSHHOM
ypoBHE BONH Ha MEQUIBTPANUIO X MCHaperne (mu3nmerp /), a Tawke Auddeperun-
pOBaThH T'OPH3OHTAJLHEII BOZOOOMEH B MOTOKE BOJ HA AKKYMYJSAOUIO M OTTOK HOA-
3eMHHBIX BOJ, TEKYIIUX IO miacTy (nwammerp II) u, KpoMe Toro, COCTAaBUTH B IGJIOM
falamc TPYRTOBHX BOJ mis yciaoBuit mx HaOmopaemoro peskuma. llprmenennasm
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3Jech METOOUKA pacdeTa 9JIeMeHTOB OaxaHca IO JAHHHM HAOHIOHeHMil MIIICTpPH-
pPOBAHA PACCMOTPEHHBHIM HUKe IPEMePOM OIlPenesieHNs 3IeMeHTOB (axaHca IPYHTO-
BHX BOog 3a 1965—1967 rr. OcTaHoBUMCA BHAgajJe HAa KOHCTDYKIUU YCTAHOBKH.

Jdunszumerp I ¢ DOCTOAHHHM YypPOBHEM BOJB HMeeT
mromans nonepeqsoro cedenua 1 Mm%, MDopma ero ceueHus — KBajpaTHAS, BEHCOTA
okoxo 4 m. Wsrorosien OH M3 JNHUCTOBOTO jKeje3d, HOKPHTOTO JAKOM, TOJIIHON
6 mm. Kopnyc ausumerpa 3arpy:keH A0 TIAyOWHE 2—3 M MOHOJUTHHM LIOYBOTPyH-
TOM — IOYBEHHHM PACTHTONBLHHM CI0eM, IO30JdMCTOH CyHechl0 U PazH03e PHUCTHIM
meckoM. Hmue yrazammoil rayOWHEH — IeCyanEl IPYHT ¢ HAPYIIEHHOHR CTPYKTY-
poii. Illsst au3nMeTpa 3ajeJanE ABTOTeHHOI CBapKOIl.

B mmmueit vacty apauMerpa MMeIOTCH o0paTHHIT GUILTp U3 rpaBusi ¥ depdo-
pupoBaHHLIe TPYyOKM, oOMOTAHHEEe MeNKOIl COTKOW I COeAlHeHHHE ¢ BEIXOIHELIM
KpaHoM. K mociaegremy (cM. puc. 65) B HalmomaTedbHOM KaMepe IIO36MHOTO
masrnbsoHA J/] ¢ IMOMOMBIO Pe3WHOBOTO WLIAHTA HpMcoenmAeH Oauor [, yKpeIier-
HHIl Ha KpoumTeiime. B mHeM ¢ DOMOIIRI0 IONIABKOBOr0 NToJLYATOTO KIalaHa,
a TaK;Ke COeMUHNTEJILHOI U ¢GpocHON TPYOOK yPOBEHHL BOIH ABTOMATHYECKH IIOJ-
Nep;RUBAeTCST Ha BHCOTE 3ePKajga BONH B JH3UMETpe.

Joxus Bomsl M OUIpefeJCHME ee PACXoga HA UcOapeHNe HPOM3BOAATCH ¢ IIO-
MOIBI0 GaKa-KOMIEHCATOPA &, a CJUB BONH U OHpejedeHNe WAGQWILTPANUU OCAI-
KOB — ¢ moMonipio 0ara J. BusyadpHee HaOmwojeHASA 3a ypOBHEM BOXE B JIH3U-
Merpe I Befytcs mo mpesoMerpy 4. Jlus aproMaTudecKoil perueTpanyu KodeOaHUA
YPOBHSI MCIONL3YIOTCSI TPYOa-CTOAK ¢ HOIPOHMIAeMEIM [HOM M CAMOIMCLH yPOBHS
«Banpain J—7.

Jdusunmerp Il ¢ TepeMeHHKEM YyPOBHEeM BOJH 3arpysKeH
TeM ke HOYBOTPYHTOM. Y Hero Taxoil ;xe oOparhmii ¢uianTp, Kak B nmzumerpe I,
C moMoImpI0 Pe3UNOBLIX HIIATITOB BOAA W3 JM3UMETPA MO;KeT mepejnBaThcs B OpH-
eMHHIT m3MepnTeanubii 6ar /0, duxcupyomuil NpeBHmEHNe IXOI36MHOr0 OTTOKA
Qs — O

r
HITEJIBHOTO IIIAHTa, HAYIero oT Oaxka-Kompercaropa 9, B auszumerp [/ MoxeT
HoGaBIATHCA BOZA B 00BEMe, OTBEYAIOMEM PA3HOCTH MEKIY NPNTOKOM U OTTOKOM
(Q1—02) Ay
-7 At

Hay OPUTOKOM IIO[3EMIIBIX BOX, T. €. BeIHNYUHY At, a ¢ moMompo coexu-

TPYHTOBLEIX BOT B €CTeCTBeHHEIX yCIOBUAX, T. e. BeJIHJUHe

CarnB BOJBI U3 JIIM3UMETNA B IMpueMEHIL Gaxk /0 unu noaus BOXH B Hero i3 Gaxa 9
OCYTIeCTRISICTCA ABTOMATHIECKI ¢ IOMOLNBI0 IUIABAIONIET0 PeryINpPYIOIMero ycrpoi-
crea §, MOMMEP/KUBAIOINETO YPOBEHDL BOAH B JIU3UMeTpPe HA BHICOT® CTOAHMS TPYHTO-
BEIX BOj. JTO YCTPOlicTBO B BUe (OXBLDIOTO IOJIOT0 COCY[a, 3aIOJHEHHOTO BOmOM
1 IJIaBAIOUICIo B IPYNTOBOI Bofe, MMeeT HONIABKOBEIN KIAalaH, PeryJnpyrOImi
Toxagy BOAH 13 Dakra J, 1 mBe ciuBHEE TPYOKM, COOTBOTCTBEHHO COSNUHOHHES ¢ JIU-
amverpom 1L npnemasiv Gaxom I0. Bepxumii koHer BTopoil cOpocHOIT TpyOKM BHIIe
YCTAHOBUBINEr0CS yPOBHA BOZH B peryiupylomeM ycrpoiicree na 1—2 mM. Pery-
JUPyIoIce YCTPOICTBO MOMET MepeMelaThCA 110 BePTHKANM, TAK KAK OHO INIABAET
B BOJE, 3aKJIIO96HHOII B CTOSIKe (BepTMHAIRHOII TpyOe), coofmalomeiics ¢ TPYHTOBHM
[IOTOKOM ¢ MOMOINBI0 TPYOKU muamerpoM 3/4" u ckB. 17 mmamerpom 4”. CxBaskura 17
npo0ypeHa HA I'PYHTOBLIE BORH HeNOCDPeJCTBOHHO W3 IABUILOHA.

Ilns BuzyanpHOro HaOMOgeRNUA 32 YPOBHEM BOJH B IPYHTOBOM IIOTOKe W B JHM-
3UMeTpe CJHY;KAT mheaoMeTpH /I u /2. AHanoruuHHe BOTOMepHEe TPYOKI MMeTCH
HA KaKJOM H3MepUTeJLHOM O0adke. ABTOMATHYeCKas DPeruCTPANUA ypOBHeH Ipo-
H3BOJHUTCS camounmcnamu yposus «Bamgaity /3—I6 wium Gonee ayBcTBUTEILHHEIMHI
MUK pOCAMONKCOAME. DBaauMopeiicrBue 9JeMEHTOB YCTAHOBKHI CBOZUTCA K cle-
nylomeMy. 1lpu DoBKmERUN yPOBHSA TPYHTOBEIX BOX IOJ BAMAHUEM HHPUIBTPAIUR
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u GOKOBOTO IIPUTOKA (32 BEIYETOM OTTOKA) B MuM3uMeTp /] HeoOXORMM HCKYCCTBEHHEIL
HOJTUB BORK, PABHBII YKA3aIIHOIl pa3HOCTI DPUTOKA U OTTOKA. B mpoTnsuoM caydae
ypOBQHB B JHU3IMeTpe OKAMKeTCd HNKe ypOBHH I‘pyHTOBHX BOJ, TARK Kak YCJIOB]/IH
B J@3HMETPEe OMUHAKOBHI C OKPYIKAIOMEIH MeCTHOCTHIO TONHKO B OTHOMIEHIII HHPIIE-
Tpanuu cBepxy. llogams BogH ocymecrsusercs n3 6aka 9 gepes Tpy6ry, coemunuda-
OO JU3UMETD ¢ PeryIupyloIiuM ycTpoiicTBOM, B KOTOPOM HAXOMANTCH KIAIAH,
sanmpaoInnil cHU3y cOpocHyw TpyOry, maymyio or Gaxa 9. llepemus Bomsl u3
farka 9 B JIMBMMETDP UPOMCXONUT HIPUW PA3HOCTH HATOPOB BOJAH B CTOAKE II JIN3M-
merpe 1—2 MMm.

TTociie ycTamoBJeHHS YPOBHS BONH B JHM3UMETPe HA OfHON BHICOTE ¢ yPOBHEM
FPYHTOBHX BOJ II0OJa4a BOAB 113 Gaka 9 IpeKpamaercsd, TaK KakK DONJIABKOBEIIL
RIATAH OpU BTOM HAjerKHO 3aKpHBaer cOpPOCHYIO TPYOKY.

Ilpu moRMeHNU YPOBHA IPYHTOBHX BOJ IOf BIUAHMEM HMCHAPEHHA M OTTOKA
(32 BrIYETOM IIPHTORA) N3 aAn3uMeTpa I/ IPOM3BONHUTCA CIHMB BOAEL, PABHHIT PasHOCTH
ortoka n mpurora. [laske oueHnr He(OIBINOE TPEBHINERNE YPOBHA BOMH B JIH3U-
merpe Il Haj YpOBEEM TPYHTOBHX BOJ (mopagka 1—2 mMM) mpuBomuT K cOpocy
n36mToaHoil BomE m3 ausumerpa B 6ak J0. Tawroit cOpoc ocymectBisieTcsa TaKH®
gepes mwIapawiiee peryimpymoliee ycrpoictso 8, Eaxoslieecs Ha IIAaBY B CTOsIKe,
coobmamomemMcs co ckp. 17.

C6poc Bomm u3 musuverpa B Gar J0 MomeT HPOHCXOMUTH TAKIKe IPU HOLTLEME,
HO 0co0eHHO WHTeHCHWBEH OH IPH CIaje YPOBHA rPpyHTOBHX BoA. Bo Bpemsa raxoro
moJbeMa YPOBHA B IMBMMETDPEe OTTOK OOJbING TPUTOKA BOJ B TOPH3OHTATHLHOM
panpasnearu. Jlocie BEpaBHUBaHMA ypoBHeil BOpH B IHM3MMeTpe I B ILIABAIONEM
yerpoiicre ¢Opoc BomE u3 amsuMerpa B Gax /0 mpexpamiaercs.

Ecin BMecTo rOpH30HTAIBHOTO BOJOOOMEHA B BOJOHOCHON TOJIIE IOPOI MMeeT
MecTo BEePTUKAILHEIL BOTOOOMEH =&, TO HOATOK BOAH cHu3y (e < 0) mopmobHO
NONOKATEJBHOA PAZHOCTH ME;KTY TOPU3OHTAJIBHLIMZ OPUTOKOM M OTTOKOM OymeT
OUKCHPOBATLCA MePHEIM GakoM 9, a oTTOK BOUH BHu3 (8 > () momoGHO oTpHIaTENDH-
HOM PAazHOCTH MeRy IPUTOKOM M OTTOKOM B TFODPH3OHTAIBLHOM HallpaplieHHH GyneT
naMepaThes Oaxom 10,

B caygae cymecTBOBAHWA TOPU3OHTAJILHOTO M BEPTHKAIBEHOTO BOJOOOMEHOB
MOKHO PEKOMeHJOBATh BCIOMOTATENBHHII pacdeT WX OTHONIEHHA Io (opmyle

Jephe I y—1p s — Qo oA
e e o B oy, (V1.47)
rme k., k, — xoopdunmentsl ¢uIALTpADUA B TOPH3OHTAILHOM M BePTUKAILIIOM
manpasimeHuax; I 4, I o 1 [,— HAIOPHEE IPAMeHTEl B IOPU3OHTAILHOM HaIpa-

2

BIIGHUN COOTBETCTBEHHO Ha [IEPBOM 1 BTODPOM OTPe3KaxX NHHHM TOKAa MNImHOI Az
1 B BePTHKAIHHOM HANPABICHUH; /., — CPEIHAA MOIHOCTH NOTOKA. Bemmanma A
paBHA OTHONEHUIO BeJNUIMH FOPH3OATAILROTO U BOPTHKATHHOTO BONOOGMEHOB.
3Hag HTO OTHOMUIEHWE M aire0pamdecKyio CyMMY BeIUIUH TOPU30HTAILHOTO I Bep-
THKAJIBHOTO BONOOOMEHOB, OIpefeldeMyio ¢ HOMONIBI0 JTH3UMeTPHUIecKuXx Halio-

meHmii (0 TokazaHUAM B Oakax 9 u I0), T.e. Beanmaumry (LT—OE At — sAt),

JerK0 BaliTH KajKJ0e U3 IJTUX CJaraeMbIX.

Juas swaucheHus senungud, exopsmux B (VI.A7), Momxmo BOCIONB3OBATHCA
ONrIKaIIM CTBOPOM U3 TpexX HaOIOIATENLHKX CKBAKWH 1 IHe30MEeTPOM B HUKHe
9aCTH BOJNOHOCHON TOJINU.

B Taba. 14 mpuBemeHH pe3yJBTATH HaOMIONEHUA B JIU3UMETPHYECKOU ycra-
HOBKe aBTOpa, coopyskeHnoil ma moxurome BCEI'MHI'EO, za 1965/67 rr.

[InTaEme TPYHTOBHIX BOR cBepxy wAt ompemeneHo mo 006OMM JW3MMETPAM:
I (12) u IT (11). B mepeoM W3 HUX BeJSMIMHA NHUTAHHA PABHA DPAZHOCTH MEKAY
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11 u 12 (B MM ciaoa Bopasl)

Tabnnua 14
Pe3ybTaTsl HaGMIOJEHNA HA BIEMEHTAMEN $ajaHca TPYHTOBBIX BOJ IO JAN3HMETPaM

Jlnaumerp 12 ¢ nmoc-
TOUHHBIM YpOBHEM

Jdusnmerp 11 ¢ TepeMeHHEBEIM

IIpuHATO B pacyer
0ajaHCca IPYHTOBHIX

Ty onmer
IO ROJIBI

: BOTBI YDOBHCM BOJB | BOX | B 1};§;rnlexc_
! | | ‘
Hepuogsl ma- | | l B TOM 4ACIE l I l | l ’ '
O:onenuit | = | ! | 3
(rom, meean) ' = .y | | i !
[ o< i - I - ! 1
223 [ = < < | | | .
=8 B ~ o | e i R « . , '
<IN ® Q{k f QI]"-; SR - R B | = Z P
g 3_ < i L i L P ' < i < g
lESs: 2 S I N R S . 8 s | s
1 P2 03 A A 0 | 111
T T T T
1965 T ! : ¢ | i ! '
| |
X@a2 | 52,54 02| — f 218 | —139 79, 79 . 54 — |354 354
JIeKATHI) ‘ 1 “ ‘
X1 1 36 0 60 | 24 1 08 ° 106 | —50 48 | 48 60 12 355 362
XII 54 0 66 | 12 | 242 ;175 1 90 23 . 23 66,43 |35 365
. : i ) . i ! | !
Ntoro - 142 !18,0 38 | 250 { 499 ! _9‘91 15.0 ! 15,0 !18.0 [55‘ \
1966 r. _‘ : | : C
i I { ! ) E ' 4
I D45 56 14| — | 136 | —92 44, 44 56 12355363
11 29 4G 17 — | 79 | —4T 321 32 46 14355360
It 80 19| 44 L o296 L 248 | 595 54T 54T 547 - 1355 367
TV * 725 125 1 — 263 1 387 650 ¢ 650 725 751354286
\ 2951 2951 — 11 102 1 193 284 . 284 295 11354273
VI 134 1341 — - ‘ 84  —112 69 | 69 134 65354278
VII . 89| 89 — 0.1 125  —126 —02 ' —02 89 91,354 276
VIII 371 3%] o1 . — 136 1 —139, —03 | —03 38 41355284
IX 89 104+ 15 | — 196 —133 63 | 63 104 41:355 292
X 09, 43' 341 18 (24 —155 —50 =50 430 903|355 299
X1 20 431 23| — 150 | —115 35 35 43 08355 308
XI1 —05 ] 22 27 | 15 127 124 —12 | —12 ' 22 34|35 314
\ i ‘ . i | : i
Urtoro 164, !178,6 I 13.9 I 339 186 4 | 13,2[ 1657 [165,7 |244,2! 485 |
1 . . | !
1967 r. ; ' | } | ;
' i | ‘ ‘ ! i |
I 15 50 35 14 | 113 —106, —04 —04 50, 54 355 320
It 1,5, 40 25 12 135 —11.3 10! 1.0 40x 30 355 327
11 1.0 | 49 39 — 183 47 230, 230 49 — 1355333
v 1854 11854 | — | 1048 | 2274 392>161 si/m 818541 — | 354 2:89
Y : 33,0\ 330 | — - 296 . —-11,) 18117 181 330} 14,91 854 2,94
i 3 | l i ; | :‘ L
i
Mroro 12924 !232,3 ! 99 | 1074 | >3001 ’ 1055/2035!/2035 232 3} 23, 3' ;
! |
! i . i

i

* B neproit nexage ampend 1966 r. HaGmogeHWA 1O JUSUMETPY 12 HE IPOUBBONUIUCE.

IMIpumecyanrnue. Q,,

Q:—TpPATOK U OTTOK

TPYHTOBHIX

BOJ;

w; ~—UHTEeHCUBHOCTL WMHYUIILTPALNY;

w; A T—pennuuHa WHOUIbTPAUMN OCARKOB; YA O—BeNHIMHA HCIAPEHHA IPYHTOBBIX BOJ, w A {— BCUIYHHA
UMTAHUA TPYHTORBIX BOM CBEPXY.
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paGUIALTpanneil u ncnaperneM. Unpunsrpanus ocagkos (w,At), OpPu DOCTOSHHOM
YPOBHE BOJE HAXOMMIACH IPU eKETHEBHHIX HA(NIOREHUAX HAN COCYTLOM HMHPMIL-
Tpapuu J, COeJIHEHHHM C JIusuMeTpoM [/, a BeluYuHA UCOAPOHMUH TPYHTOBHX BOJ
(wA¥) Takmie Upn e;MeTHEBHHIX HAOMOAeHMAX Hag 0adxoM 2 — COCYLOM KOMIGHCA-
nun ucnapednst. Ho Taxk xar yposens somst B nusuMerpe ] MCIHTHBAJ €;KeIHEBHEC
Kosebanua B nmrepsame 0,1 — 0,5 ¢M, To BHAYaje BHYHCIAIACh YTOYNEHHAA
CYTOWHAS BEJNNTMHA NMUTAHUA TPYHTOBHX BOX

(w Al)y = (w, A7), — (u AD), +-n AH, (VL.18)

B KOTOPYIO TAKIM IyTeM BBONUIAACH IOIPABKA HA BeJNYIUHY CYTOTHOTO MIMEHEHHS
3amaca BOmBl B JusuMeTpe WAH ;, Tie | — BOMOOTHA4da HOPOJ, ONpejeleuHasd IO
MaHABEIM IIpefBapuTelIbloil TapupoBru muszmMerpa; A, -— u3MeHeHHe YpPOBHA
BONH B JH3NMCTpe 3a cyTku. Beamaumua w = 0,17 (qmsa pasHo3epHICTHX IIeCKOB).

B rpade 2 radx. 14 mpusefeHH feKagHBE CYMMHI BHUMCTEHHEIX TAKHM ILyTeM
BEJNUNH TINTATNA TPYHTOBHX BOJN CBepXy IpH IIOCTOSHHOM YpOBHE BOJEH.

3mag mexamHbe pacxof BoAm Ha mcuapenue (wAU) n Beananny muntannd (wAt),
OHpemeNAnn BeMuiiny wHPUILTPALNEA 33 KUKAYI Aexany mo dopmyde

(w, AT), = (W AL), -+ (u AD),. (V1.19)

B rpadax 0—S8 raGu. 14 nmpusemens pe3yanTaTH HAGTIOAeHUS o ansumMerpy /1.
Ianupie rpads 5 B3ATH IO 3aMepam oGpeMa BoxH B Gake 9, a rpadm 6 — mo 3za-
Mepam of0beMa Bombl B Oaxe I0.

Tak kar WionIAfb cedenust auduMerpa cocrasiasga 1 Mm%, to 1 1 soms, BmI-
BaeMoil NIy BHUIMBAEMOIl M3 Tu3uMeTpa, orBedan 1 MM ee cmos. Bragase yaeT seiiu
B JNTPAX, 34T€M B MUILIUMeTpax ciod. Beldnumia miTamus TPYHTOBHIX BOJ B JIH-
BUMETDe ¢ MePEeMeHHHM yPOBHEM NMaXOofWil IO yDaBHEHNI0 OaxaHca

(Ao = A, — (L2 Ar) | (V1.20)

3pmecs AH; — usMcHeHue YPOBHSI TPYHTOBOI1 BOAH B JuanMerpe I/ 3a mpems A,
OIpefeIeHHoe IO mhe3oMeTpy I2; ocrampHble 0O0ZHAYCHIISN IIpe;KH1IE.

Takast BedumulHA TNTAHUSI TPYHTOBHIX BOR IPUHUMAIACHL B OKOHYATENLIOM
pacuere fanamca rpyHTOoBHX Bof (cM. rpady Y).

B rpade 10 mnpusenena BesmawHA MEPMIALTPALNE (w;AT),, TOIyYeHIAS MO
auznmerpy I (34 mexmouenmem nudpe 54,7 MM, B3ATOM mo amsumerpy I rax
(oJlee MOCTOBEPHOIl BONMUMHH IUTAHUS TPH OTCYTCTBHM HCIAPEHUS).

3nas BeJuauHy NXTAHUA TPYHTOBHIX BOR mo JgusumeTpy I7 (II1) m semmawmmy
pubnapTpanun mo MnzuMerpy [/ (12), HInciaseM BeINIBHY MCHAPEHUS CPYHITOBBIX
BOM [JIfl YCIOBWiT HMepeMeNHOro YPOBHS BONH IO COOTHOINEHHIO

u AY = (wy At), — (w At),, (V1.21)
rae 0003HAYCHHS IIPEFKHIE

Hax suguo 13 mamnmx 1a0a. 14, BeJUramHb OUTAIIAA TPYHTOBHIX BOA 34 1966 r.,
oupeJlelleHHble TP IOCTOSHHOM M TIepeMeHHOM YPOBHAX BOJH HE3aBHCHMBIMY
METONAMH, MPARTIYECKH COBIANM, XOTA MeTOOWEM HX pacdera OHIWM Da3HEMMU,
B nepsom cayaae (wAt), = 164,7, a Bo BropoMm (wAtl)e = 165,7 MM clos BORH.
B 1o ;xe BpeMs 32 KOPOTKUE OTPEe3KM BPeMeHM (MeCSI(H) 9TH BeIHINHH Pa3indaluch
Mesxmy co0oil BechbMa CYIECTBEHHO.

BennanHa sicnapeHusi ¢ IepeMeHEOT0 yPOBHA IPYHTOBHX BOJ 0Ka3ajIach BEILIE,
geM HcHAapeHue ¢ HOCTogHHOro yposHa B 1,5—3.5 pasa. llo mammM pmaEHEEM, [us
ray6un mo BogH 2,78-—-3,67 M rogosas BeMMYNHA MCHApPEHUA C YPOBHSA TPYHTOBHX
BOJ mocTturaer 48,5 MM cios BOmH.
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Ta6nunma 15

BaJjanc rpyHTOBBIX BoJ IO NAHHBIM HaGMIOMeHHiT 3a JmamMerpamu I u I 3a 1966 r,
(B MM CNOA BOJHI)

' I l HaxomnieHue BOXEI VO6rb BOAB 3&
| ! ! 3a cyer caer !
| ] Namene- |
{ ;I]‘JI‘(EM;I’;SB Bogoor- | M@ sama- » BeatuaiHa
g - - TPYyH- TIPATO HBHA
Meenr 1“1):};1])&1)%?- mada mo- O ontx s B — o ot ; r;;,}??oumx
j TR MIL pon, K pon ;:MAH' | T;)(K:;{gT- Mgarfnui Q”pM(TgOKa Ht;c}?z:})g-ﬁ: BOR ** w!
! o AT Q=@
|U=Qe | PAT IS an ‘
i ; | F i !
I ! —0,051 | 0,8 | —9,2 _ 56 | 13,6 1,2 44
11 . —0,026 0,48 | —47 — 48 179 14 3,2
II1 0541 | 041 | 595 29,6 547 - 248 ~ 54,7
v 0,352 | 041 1 387 - 205 26,3 7.5 65,0
v 0407 | 048 | 193 | 14 205 1 10,2 . 1,1 98,4
V1 —0,062 . 0,48 | —11,2 — 134 | 184 1 65 | 6,9
VII —0,070 | 0,18 126 0,1 80 | 125 91+ —02
VI —0,077 0,18 —13,9 — 3,8 13,6 41 1 —0,3
X 0,074 | 048 —13.3 . 104 | 196 ' 41 | 63
X —0,086 | 0,18 —15,5 1,6 43 | 121 9,3 } —5,0
XI —0,064 0,18 —11,5 — 4.3 15,0 0,8 3,5
X1I 0,069 | 0,18 —124 145 1 22 | 12,7 L34 12
]
Beero 0,421 13,2 339 | 2142 | 1864 | 485 | 1657
3a TOR | i
B 1 i

* VIHGUILTPAIIMA OCAAKOB OMPCACIEHA 110 JM3UMETPY 12 C HOCTOAHHBIM YPOLBHCM BOMM, 3a MCKIIIOYUCIIIEM
Mapra 1966 r., Korga Ol uCIO:1b30BAIl JMBHMCTD 11.
*% OQnpemcsicHa o JAHHBIM JU3HMeTpa 11 ¢ NCPeMEeHHLIM ypOBICM BOMBL

Taxum o0paszoM, paccMOTpeHHas BHIIE JIX3MMeTPHYecKas YCTAHOBKA HO3BO=
JfeT HelOCPeJCTBOHHO OLpeNelIATh He3aBMCHMBIMHI CIOCO0aMY BCe COCTABJIAIONINE
famaHca TPYHTOBHX BOX, 96M OHA BHITONHO OTJINYAETCS OT APYTHX JIU3IMETPOB,
Opej(Ha3HA4eHHKIX CJIY;KUTH JMIIL B DOMM IIOYBEHHHX MCIApUTeJei.

B raba. 15 mpuBeger GajaHC IPYHTOBHX BOX AJIA Y4acTKA PaCHOJIOKEHNA
JIM3UMETPMIECKONl YCTAHOBKM, COCTABJeHHHH 0O MaTepmajnam HaGmogeHmii. Ms
HAHEHX TaGIMOH clegyer, 4TO HHQHILTpanuA ocagkoB 3a 1966 raleHpmapHHIT rof
cocraBmaa 214,2 mMm cioa sogwl, mim 33,5% oT cyMmmH ocagkos 3a 1965/66 ruzpo-
Jormgecknit rog (¢ centadpa 1965 r. mo oxrabps 1966 r.) B pasmepe 639,8 mMm.
Besnuanua memapeHusa TPYHTOBHX BOJ cocraBmia 48,5 MM, moum 22,7% nuduasrpa-
nuou npu raybume mo BojH or 2,73 mo 3,67 M.

Ha mampom yuacTke (opMupOBAJCA NON3EMHHII CTOK, KOTODHI 3a BHYSTOM
npuToka cocraBur 186,4 — 33,9 = 152,5 MM c¢J0A BOZH, 9TC OTBeYacT MORYIIO
MEeCTHOTO TOTMOJHeHMsI HOJ3eMHOr0 CToKa B pasMepe 4,8 x/c ¢ 1 xm®.

B 3axmiogerne 0TMETUM, 4TO BeJUdMHA BOXOOTHAYH MJIM HOLOCTATKA HaCHINOHII
TPYHTOB, 3aTPY;KeHHBIX B mamsuMerp [/, omperedfeHa mO MaHAKM HaOTIONeHIS 33
HogbeMoM yposHsa BORH B HeM ¢ 12 mo 13/XII 1965 r. u paHHEEM O moJnBe B HEro
Boxgel M3 Gaxa 9 (cM. puc. 65) 3a sT0 BpeMa B pasmepe 10,5 n. Tax, mampunmep,
Opu mopbeve yPOBHA Ha Bedmumpy Aky, = 59 MM ¥ cxoce gonuroii Bopm Ak, =

10,5
= 10,5 Mm p = —=

gaja HaONIONeHWI CcIenmajshbHO TapHPOBAJcA: NMPOM3BOMMIICA ONHTHHM CJIUB WIH
MOIHMB BOJK ¥ ONpPEeIaIoch N3MeHeHNe YPOBHS BOJH B HeM. 1lo ofonm amanmerpam
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N3MeHeHHsA yPOBHA GHIIN 3a(PMKCHPOBAHEL HoCHe ero OKOHYATeIBhHOH YCTaHOBKU Ha
Toil wawm uAEoM BEIcoTe. Ilpm sToM mma rpyrToB (meckos) auzuMerpa I BemmdyuHA
BOOOTHAYM |\, BEHIIHCIEHHAA YKAZAHHEIM CHOCO00M, 0KAa3alach B CpeHEM DABHOII
u = 0,17.

AHaJTOrMaHEIM OyTeM mapaMeTp u OB ompefeleH mo jtusnMeTrpy I/ Bo npems
BeCEHHET0 MHTEHCHBHOrO NHPUILTPAHOREOTO TUTARNA PPYHTOBEX BOJ IPH HOIbEMe
yposrs. Tax, ¢ 27 mo 28/ITI 1966 r. mpn moxgveme yposma AH, = 12,7 cm B an-
snMerp Osuto mosnmro 13,3 11 BomH, gro orsegaer 13,3 Mm cioa ee. Orcooma p =

13,3 o
=57 = 0,105 ~ 0,11. 9roT mapaveTp B gaanpHeiimeM OB MCHOIB30BAH TOILKO
npu pacdeTe BeINIUHH NUTAHMUA IPYHTOBHIX BOJ[ CBEPXY NP BeCeHHMX IO{beMax
YPOBHHA.

TaxuM obpasom, BecHol Omaromapsa Goxpmoil cKopocTH WHOUALTPAIMY TATHX
BOJ[ ¢ HOBEPXHOCTH B MOYBOTPYHTAX OCTaeTcA GOJIbIe 3aIMeMIeHHOro BO3MyXa, U Mo-
ATOMY BEJMANHA NAapaMeTpa | OKA3EBaeTcsA MeHbpIIe, 98M B 0CTAJLHOE BpeMA rofa,
B mapHoM mpuMepe — Ha 7% . Togrocrs maGmomerna Mo ausuMerpam pasaa 0,1 MM
CJIOS BOJIEL.

Ecau B MOHOJIATE MOYBOrPYHTA YCTAHOBUTH HEIITPOHHBIN BIaroMep, HampuMep
HWB-2, To, ompefeiays BIa;KHOCTH HOYBOTPYHTOB B 30HE a3Panyy, Jerko MHOf-
CAUTATH V3MEHeHJe BJIAros3alacos B ATOH 30HE aspanyy HAN HAWBHCIINM IIOJIOKe-
HpeM KaImIAPHON KaiiMbl Meay cpoxkaMy Habuionerud L2, a 3HAs 9Ty BEJIUIAUHY
1 BeJWINHY IUTAHAA TPYHTOBHX BoJ cBepxy wAt, mo (V.47) derko maiitn sennanny
piraroo6MeHa 30HBL aspaypuu ¢ atmocepoil w,Af MeRmy cporaMu HaGIONEHMII.
Tlo aToil BeimdiHe, OcCamKaM I Tofade OPOCHTEIBLHON BOAH ¢ moMompio (V.49)
BLIGIICIAETCA BeJANIUHA CYMMADPHOrO WCHAPeHHA C IOBEPXHOCTH.

HecomHerHO, 9TO HA OPOMAEMHX TePPUTOPUAX IOIBEHHEE MOHOJIWUTH B JINA3U-
MeTpax TasKe MOIKHH YBIAKHATHCA BONOil ¢ oOmempurATOil HOpMOii.

IIpn 6au3KoM K HOBEPXHOCTH IOYBH 3alleraHNy TPYHTOBHX Boj (MeHee 1 M)
BeJIMIuHA HCHAPSHUsA ¢ X HOBEPXHOCTH (AN3Ka K CyMMAaPHOMY UCIAPEHHIO ¢ IIOIBHL.
Onmaxo npu Golpuioil rIyGHEC 70 BOJBI 3TH BIIE MCOAPEHU CYNECTBEHHO Pasziy-
gqajorca. IlodToMy HA HPAKTUKE ¢ [eldblo ONpefelleHUsA CYMMapHOro ucHIapeHAs
CTPeMATCS YCTAHABIMBATE TAKMe JM3UMETDH, KOTOPHEe MORHO B3BEIIMBATE U 3aTeM
7OBOJILHO TPOCTO BHIAUCIATH MCHAPeHye ¢ MoBepPXHOCTH. XapaKTePHUCTHKA TaKuX
AU3NMETPOB INPVBENeHA HIKE.

Becosoit musumerp, npumensiemblii 8 Hagepaangax

Kopnycs nu3anMeTpos, 3arpysKeHHBIe MOHOJINTHEIM MOIBOrPYITOM, yCTaHABIU-
BAIOTCSA HA II0OBePXHOCTY HANOPHEX Kamep. llocaenrue pacmonaraorca Ha KaMeHHBIX
omopax (puc. 66). Bes ora KomCTPYKnus pasMemaercsd B BeleMKe pasMepoM 4 X
X 3 % 3 m. Pasmepn mumsumerpa 1,4 X 1,4 X 1,7 M. 9T pasMepsl HO3BOIAIOT
BecTH HAOMIOfeHHs 3A MPUOOPAMY W CJIENWTDH, HET Ji Tedd BONH IOJ JU3UMETPOM.

Kasxmeiii mmsuMeTp, 4 ux 7184 B BEIEMKe, PACHOJAralorca HA Tpex KaMepax,
B KOTODHX IOJ AABJEHNEM HAXOXUTCA Maclo. MaciAaHEe KaMepH HpPeCTaBIAIOT
cofoii xopoOxn guamerpom 40 cM, BbIcoTOll 4 cM, MMelomue B BePXHeil 9acTH MeM-
OpaHH ¢ PACHOJOKeHHEIMJ HAJ HUMH IOPIIHeM 1 KPHINIKOIL.

JIuanmerp Maccoil 6—8 T momEMMAaeTcd NaBleRyueM MaclJa B HAIOPHEIX KaMe-
pax, KoTopoe uzMengercd oT 1,75 no 2,15 xre/em®. [L1a uaMepenysa TaBJIeHMA B Ka K-
IOM KOMILIeKTe KaMeDH MMeeTcs MAHOMeTPHUIecKas ycTaHoBKA. B cocras mocieqei
BXOJAT TPY MAHOMETDA, Ka;KMEIl U3 KOTOPHX COCTOMT M3 TPYOKHM muaMeTpoM 2 cM,
pauHoit 1,8 M, KOHIEHTPUIECKH YCTAHOBJIEHHOI B Gojlee MUPOKOIl KOPOOKe muaMeT-
pom 10 cv n srcoroit 10 em. Husuaa gacTs mociegreil n 6opman gacTs AJIURAOM
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TpyOEn 3amosHeHH pryToio. Hajg pryresio B kapmoit Kopofke m pinunoil tpyoOke
HAXOIUTCH MAcHo. Macasnue KaMepH U KOPOOKY COeNMHEHH Moy C000it HAIO PHEBIM
TpyGOHpPOBOIOM, HMMelIUM cOolIieHNe ¢ IeHTpPATbpHO HaNopHOIN cmcTeMoil., YBe-
nanuenme papienns pryry Ha 104 cM BRIBHBAaeT majeHHe MEHHMCKA B KOpPoOKe Ha
4 cM m mogbeM B ya3koM kojene TpyOru na 100 c¢m. HeoGxomumasn Toumocts 0,1 M
cllos BOGHL TpeGyeT TouHOCTH OTC4eTA HO RaskgoMy ManoMeTpy mo 0,04 mm. 9ra
TOYHOCThL FOCTUTAETCS ¢ MOMOIBI0 BHHTOB. PeayapTaTH HAGIIONeHUs OTMedalTCs
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Puc. 66. Becosoit nausumerp I'P-80 — metaim Kopiryca.

a -— KOHTeWHep (KopIyC MOHOIMTA);, b — dielle3Hsle PaMbl; ¢ — HAllODHBle KaMmephl; d — OIODPH; ¢ — TPYOKE
IUIA CTOKA W IORAYM BOJML;, f — MCPHBHT COCYH, g -—— 3aNoJHenHad Mo4BO# KPHMIKA Hag HPOXOOOM MEXTY KOHTel-
HepaMd; h — caMOmMINYIMHA ucIapuTensb

na nepdopuponannoil mente. g yOpomeHNs W 9KOHOMUHU CPEACTB HCIONB3YIOTCA
THPABINYECKUl YBEJNNIUTEAL U H00ABOYHOE YCTPOUCTHO.

ITocnenmee ycTpoilcTBO 3aKI093eTCs B HOACOCIUHEHHMH BCeX TpeX PTYTHHX
MaHOMeTpPOB K 0AHOIl TORKOIl CTOKISAHHOI TpyOre muamerpoM 4 MM. B aroit TpyGke
COZlePRNUTCA MACIo, COIPHMKACAIOIEeCH CO PTYTHI0 MAHOMETPOB. /I3MeHeRre BHICOTHL
Tpex PTYTHHEIX cTOJ0uUKOB Ha 1 CM BEIZHBAET M3MEHEHUe BHCOTH MeHMCKA Macia
D HAKJIOHHOI cTeKNAHHOII TPpyOKe Ha 75 cM.

MaroMeTp n yBeNHYHUTENE JOIHE YCTAHABIUBATLCA B TepMOCTare, B KOTOPOM
TONiePsKABALTCs IOCTOSHAAS TeMIepaTypa OKPYskalomero BO3IyXa.

Bsseumsaensiii ansumerp 'P-80 xomerpyrmmn I'T'H

JlmzuMeTp mpegmasHadeH MJA U3MEPEHUA 3JIEMeHTOB BOXHOro Gajamca ecTe-
CTBeHEHX yTOAMiIl M CEJIbCKOXO03AHCTBOHHHX HOJeil: CyMMapHOTOo M (M3MgeCKOro
nCUapeHusi ¢ MOYBH; NOMOJHEHUA TPYHTOBHIX BOX 32 C4eT MHQWIBTPAIMM OCAKOB
7 pacxofa TPYNTOBHX BOJ B 30HY aspanuu. JIusmmerp paspaGorar B ['ocymapcrsen-
HOM THIPOTEOJIOTHYECKOM WHCTUTYTEe U PEKOMEHMOBAH Mis HaOmIomeHuil HA CETH
arpo- u rugpomereocraunuii 'YI'MC CCCP. Om cocrowT M3 Tpex y3ioB: CUCTEMH
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¢ [OYBEHHBIM MOHOJINTOM, THE3fla M BOZOperyampyloinero ycrpoiictsa (puc. 67).

CmcTeMa ¢ MOYBEHHBIM MOHOJIHMTOM BKJIOYaeT B ce0sl MeTAIInIeCKuil NuIuaap 4
¢ MomonwmroM, GyTasap ¢ obparmsiM Puasrpom [0 m mopmon I3. B Bepxmeil wactm
OUINEAPA UMEIOTCH KOJbIeBOH KO3HpeK J m mapa ¢kob J jas momgbeMa JH3EMeETpAa
U3 rHe3Ja.

Hopmor cocromT m3 ABYX OTCeKOB: GOJNBINOro W Majioro. B 6Goapmioil oTcex
moMemaeTcA NIIKHADP B c60pe ¢ oOPATHHM (UILTPOM, a B MaJblii — BOJOpPeryJIu-
pyomee ycrpoitctso I2. JlnA waMepeHHs ypoBHA BOAH B MOHOIHTe HOIBOTPYHTA

YCTAHABIUBACT CS MeTaJIngecKa g
”> }il, z J TpyOra mmamerpom 17, B KOTOpOI

: i
1 r[ F“fﬂ{/ —‘\ \ HAXOAUTCA IGYO.

‘ | T'resmo 5 (Metannuaeckuit yTasap)
} 1 | 3aKambBaeTCA B 36MJII0. B Hero Bcras-
| : § Jsfercs B3BeIIWBAEMAA 9acTh JIH3W-
72\5 : merpa. locaemusas cocromT w3 mnox-
L ‘ jnoHa, obpaTHOTO PHMALTPR, IUIHHIPA
e | 5 ¢ MOHONMTOM ¥ BOJODEryJIMpYIOIero

' | yerpoiictBa. Hpommreitaer 6 caysxar
OpensTCTBYGM  BHIOUDAHWIO  THE3Ja
BBEPX IPY BEICOKOM CTOAHHU YDPOBHA
rpyaToBEix BOA. Crobm 2 menomsay-
JOTCH JJIA MMOIMbeMa MOHOIMTA JIM3H-
Merpa Ha BeCH.

Bomoperyaupyronee  ycrpoicTBo
12 BraogaeT B ceGA IMOMINTHBAIOIIMIIT
0agoK, MOMJIABKOBYIO KaMmepy, CHApa-
BIMYECKW CBS3AHHYI0O ¢ OOpaTHEM
PUARTPOM W TAWIMHAPOM C MOHOJIHU-
TOM, IOIIABOK ¢ MeMmGpaHO#, Iepe-
KpHBaomeil cOpocHy0  TpyOKRYy —
Puc. 67. Cxema YycCTpoiicTBa B3BEMHBAEMOI'0  COILIO. I/I3mepe1me KOJUYECTBA BOJIHI,

mazuverpa I'P-80. BHTeKImmeir w3 6agxa, IPOM3BOTUTCH

1 — cxofa [JIA mogbeva B3BEMWBAEMON JacTw; 2 — . "
CKOOa T TombeMa THesma, 3 — KOSHpeX Goxbmol; 110 PEHUKe C NEJICHHAMH, COEIUHEHHOU

4 — QUIMHAD  JIU3UMETpa; J§ — FHe310; 6 — KpPOH-
mreitH; 7 — Oo0nlmKa; 8 — ynaoTHenue;, 9 — cxofa; C ApyruM MONmNaBKOM, [OMEINECHHRIM

10 — ¢uabTP 0OpaTHHIA; fxl — KOBBIPEK MAJIHii;, 12 — B IOAOUTHEIBAIOMEM 0agke.
A AL L Hpr nAdWILTPAmWK BOGH B IH-

3MMETp mpocadmBamasca Boga cOpa-
CHIBAETCS gepe3 CIAMBHYI0O TPYOKY B CIMBHON 0agoK, PACIONOKEHHEI B OCHOBA-
Hum yerpoiictBa. Bogoperyaupyomee yCTPOWCTBO 3aKJII09€HO B KOMYX, 3aKPH-
THII CBePXY MAQJIEM KO3HPBKOM.

Momane mwinmAgpa miasi MOHOIWUTA HOYBH B JW3UMETpE 2000 em?. Bmcora
munmERpoB ot 4,1 g0 2,6 M, Macca — coorercrBerHo or 77 Ko 149 xr. Bayrpermmit
pmaMerp umruagpa 505 x 1,8 Mmm. MaxcumanpHasd Macca JIH3UMETPA BBICOTOH
2,5 M (BMecre ¢ rpyrTOM) — OKONo 2000 Kr.

Ha He3acONEHHEIX [OYBAX JM3NMeT) 3a1PYKAETCA MOHOIUTOM ONHH pas B 3—
5 m;eT, HA 3aCONEHHHX MOogBax — pas B 1—2 ropa.

BeimauHaa WCHApeHus ¢ MOBEPXHOCTH HOYBH Z (MM) 32 IePUON MEAY B3Be-
MIMBAHKAMM ONpemeisdeTcsi mo Qopmyre

7= (G, —Go)+ X +E—1, (V1.22)
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rme X — KONWYECTBO OCANKOB, MM; K — pacxom IpYHTOBHIX BOJ B 30HY aspamud
(monuB BOXEL), MM; / — IOMONHEHWe I'PYHTOBHX BOJ 32 €Y0T MAYUALTPANNH (CIVB
BomH), MM; G, G2 — MaccH nW3WMETpa B HAYale W KOHIE Ha(IomeHuii, T.

HaGmiomerna mo nwmsuMeTrpam (3a JOJWBOM W CIWBOM BOIB) IPOM3BOEATCH
exe/IHeBHO. BapemwBamme IHM3UMETPOB INPOM3BOANTCS OZWH Da3 B JeKany Ha
mraTPopMEHHAKX TWPEBHX BECAX TPY30MOIbEMHOCTBI0 0 2 T ¢ TOYHOCTHIO 20—
50 r.

Kpome paccvorpernsix Tuno B8 CCCP u 3a pyGesxoM npamersercs 60abmoi
pap ppyrux nusumerpoB (Kpswros, 1959; Casmmes, 1964; JleGenes, 1963 u mp.).

B mocnegune romsl oTMegaeTcA cTpeMiIeHWe YHUPHIMPOBATHL THIIH JIM3MMETD OB
un meromsl ux HaGmoperus. Tax, I'YI'MC CCCP Buempsierca onmncaHHBIN BEIIIE
ausnumerp I'P-80, a MwuuucrepcrBom reosormu CCCP — musmmerpsl THma pac-
CMOTDPEHHOIT HaMu JIHW3WMeTpHIecKoil ycramopkm. Ho mora pacmpocTpameHue Io-
AYy9UI¥ UG OAWHOYHEE JIWU3WMETPH ¢ IMOCTOSHHEM YPOBHEM CPYHTOBOIT BOJH,
umewinue ceaeHne 1 M2, zarpyraeMble MOHOMHMTOM TpPYHTa. B KauecTBe W3Mepw-
TeJXBHOIl almapaTypH IpUMEHAITCA camommcnel ypoBHs Turna CYB-3 m xommeHca-
UMOHHEe 0AYK¥, YCTAHABJIWBAEMHE B CHeNMAJbHHE TPYOH, coobmjamimuecs ¢ Jiu-
sumerpom (H. . HoGposonncrasz, B. K. Cemora, 1972 r.). Hpu srom maGmioma-
TeJIpHOT0 MABWILOHA HE YCTPAMBAETCH.

B mesxpgymapomEOoM pyroBomcree «PelpeseHTarnBHEE W dKCOepUMEHTAILHEE
Gacceiiua (1971) otMeueHo, 4T0 mpMMeHEHWE PE3YILTATOB, HOJTYISHHHX ¢ IOMOUILIO
AU3UMETPOB, OrPAHMIEHHO BCIEACTBYE BIWSAHASL Ha [OKA3AHWA WX Pa3jIudus B pac-
TIpeIeIeHAU TIOTHOCTH KODPHEBOIl CHCTeMH B IOYBEHHBIX MOHOJINTAX H HEOJWHA-
KOBOTO 3aXBaTa BIAardW KOpHsMu pacreHmii. [losToMy mis momydeHms Haje:RHEEX
pesyIbTaTOB HAONmIONeHWil 33 WcHapeHEWeM, RHOUABTpanueil JH3MMETPAIeCKUe
H3MEPeNnsT TOJHRHEL COMPOBOKAATLCH MAPANTCILIHME HOXSBHMHA KCCASN0BAHNIMA
BIaromepeHoca B I0YBE, KAl 9TO PACCMOTDPEHO HamM¥ B mMATO# raase. Jjid KOHTPONA
VCIOBHWI BIAromepeHoCa B MOHOJINTE JM3MMETPA HE0OXOAUMA YCTAHOBKA B HEM
JATUMKOB TEMIIEPATYPH U BIKHOCTH IOYBOTPYHTOB.

B page crydyaes mpm MHTeHCHBHOI MHOUIALTPAINN OCANKOB W IOJWBHEIX BOJ
B JTM3WMETDe CKAIIMBaeTcsA 0ONbIle, 9eM B €CTeCTBeHHEIX YCIOBUAX, 3AIMEMICHHOIO
BO3/lyXa, KOTODHII HPenATCTBYeT I PABUTANNOHHOMY mepeHocy Biarum. llosromy
jreJaTelNbHa Ieppopanusa GOKOBHX CTEHOK JWB3WMETPA BEING TPAHWMIE IO[UePTOdH
RAOWIASPHON KailMBl 3aTPYKENHOro MOHOJIHTA.

CpasHeHme maHHHIX pabGOTH TN3MMETPOB € pPe3yabTaTaMm Haygennd uAQATIb-
Tpanuy U WCHApeHWs1 6AJAHCOBEIM METOIOM B €CTeCTBeHHHX ycixosmax (JleGenes,
JloGpoBomnckas, 1961) mowasmBaeT, uTo B palie ClIydaeB AaHHEE JIN3UMCTPOB
c1ab0 OTpasKaloT MeHCTBUTENBHOCTL. OCOGEHHO 3TO OTHOCHTCA K BCJMYMHE WCHA-
penus I'PYHTOBHX BOJ, ONpEReIseMON HpH MOCTOSHHOM YPOBHEe BOAH B JU3UMeETE,
I K APYTDM 3JIeMeHTaM BOJHOIo 0alraHca (B TOM 4ncie WHQUIBTPANMA) 32 KOPOTKUE
OTpesKku BpPeMeHH (MeHee MecAna I JeKags). 3a INTETLHHE NEPHONE! (Ce3OHB
I MecfH B JIeTHee BpeMs) ODOJydYaeMHIe II0 JIW3WMMeTpaM JaHHBe OIu3Kd K pgeii-
CTBHNTEJILIIBIM.

Wcnonrs3opaHne ITuamMeTPOB C IMEPEMEHHHIM YPOBHEM BOJH, OTBEUYAIONINM
€CTeCTBeNHOMY YDPOBHIO, 3HAYNTENBHO HOBHINAET [JO0CTOBEPHOCTDL JH3MMETPHICCKHX
nabmomednii. Ins omupesemeHnA CYMMAapHOr0 WCHAPEHHUS ¢ MOYBE C IIOMODIBIO
HEeB3BOINIBAEMEIX JTUBNMETPOB B IOCIEHWX YCTAHABIMBAIT HEHTPOHHHE BJIATO-
vepsl (Hanpumep, HWB-2). 3Eas BenrwamHy BHIAfaOMUX OCAZKOB 3a MEPHOL
Habmonernilt X, BeINUNHY NATAHUA TPYHTOBHX BOJ| CBepXy wAf, PABHYIO PAa3HOCTH
BeduguE AHOWIBTPAnUY w, AT M HCHApPeHNS ¢ YPOBHSA IPYHTOBHX Box uAY, a Taxme
BeJIWUINHY W3MeHEHWS 3alacoB BJIATH B 30HE aspaluy HAJ MAKCAMAILHEIM 32 NEPUOJ
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nalII0feHAA IOI0KeHNeM NOANeDPTOl KamIIApHOll RaiMH D2, HailmeM cyMmapHOe
HCIApeHe ¢ JHeBHOH moBepxHOCTH 1O dopMyle

Z=X—whAt— D, (V1.23)

Beanunaa D 2 paccauTsBaeTCs 0 Pa3HOCTH BIAr03anacos, onpegenseMsx mo (V.41).

O6beM KHHTHM He IIO3BOJII HAM DaccMOTPeTh IMOBEPXHOCTHHII CTOR, HOTEpW
Ha (QUIKTPAIMI0 13 KAHAJTOB 1l AKKYMYJANNIO BOAE Ha TOBEPXHOCTH. JaWHTEpe-
COBAHWHIX 3TMMI BONpOcaMu umTarencii Mu oTcEnaeM K paboram C. @O. ApeprsinoBa
(1956), A.T. Bragumuposa (1966), meropmuecknM yrasagmsam YIMC, Ne 84
1973) a #mp.



I'TABA CEJbMAA

PEKOMEHTATIMIN 110 OPTAHN3ATINY ¥ TIPOBEJIEHVIO
BOJ{HOBAJAHCOBBIX MCCIETOBAHM

OBIIUE IIOJIOKEHHA

Oprammsamusi 9TUX nccaefoBanuil 6a3npyeTcsa Ha 9eTKOM ONpeflelleHnu 3ajad,
MMEIIONX HaygHoe ¥ IpaxTudeckoe sHageHue. Hampumep, arryansHa mpolieMa
dopMIpoBauIA PAZHHX THIOB HOA3EMHEIX BOJ, HAa OCHOBEe peMIEHWs KOTOpOWH
COCTABIAIOTCS] MPOTHOZHEL PesEMAa 9THX BOJ, AAETCH OIEHKA X PecypcoB, OpraHm-
3yeTcs DKCILIYaTalMsA, OCYIICCTBIACTCA HX OXpaHa OT 3arpA3HeHus u T. II.

Boapiioe 3HadeEWe MMeeT BBHIIEJICHHE CTAIMIHOCTU B M3y9eHHU OajaHca IOA-
3eMHBIX Bofi. Ha mepBoii, Gosce ofmeil cTamuy mOIKHH H3y9aThCSA PEruOHaJIbHEE
3aKOHOMePHOCTH Galagca W PeKUMAa IO3eMHHX BOJ, KOTODEE 3aBHCAT OT 30HANb-
HOCTI THIPOTEOJIOTUIECKIX IPOIeCCOB — MHOUILTPANNYU aTMOCPEPHBIX OCAAKOB,
[CHapeHusi IPYHTOBEIX BOJI H TOJgeMHOro CTOKa u T. II.

Jlsna permoHanpHOTO M3YTIeNHA 3THX IPONECCOB OPraHM3YeTCH pPeTruOHATBHAS
CeTh OHMODPHHIX HAGTIOTAaTeTbHBIX IYHKTOB H DEIPE3eHTATHBHHX PedHHX OacceiiHoB
B PA3NWIHBIX TPHUPOJHEIX 30HAX.

Ha Bropoii, Gomee JeTalbHON CTAgNM JOJNKHE M3YdaTHCA KOHKPETHHE PeIHEe
BOZOCOOPH 151 00OCHOBAHIA KOMILICKCA THPOMENMOPATHBHAX MEDOIPUSATHI IO
OpOMIEHHI0 I OCYIIEHHIO TepPHWTOPHUIL, IS mexeil opraHm3amuu BomocHalKeHU,
TpOBeeHHsl I'IPOTEXHUIECKOr0 CTPOUTENHCTBA W T. II.

Jlas ipoBeeHIsT feTaIpHEIX MCCIe0BaHuil faladca IMO3eMHEX BOJ CO3AI0TCSA
OIBTHbIE 0GANAlCOBHIE Y9aCTKU, BHOGUPAIOTCH BKCHepPMMeHTANEHEE OacCeiHH Ha
cpemHuX M MAJBIX peKax.

Haxomern, Ha TpeTheil mauGojee NeTAXpHON CTagunm M3yIeHHs (QOPMUPOBAHUA
falaHca IMOM3EMIHX BOJ MCCJIEYETCA IPOMECC BIArolepeHoca B 30HE adpanuid,
JUIHAMHKA TPYHTOBHIX BOJ BO B3AWMOCBA3M ¢ BOJHHM GaJTaHCOM HA IOBEPXHOCTH
1 IUHAMHKOIl Gomee TaAyDOKMX HANODHEIX BOX. [as 3Toil medm cO3manTca cre-
IMAXBHEE TIIPOTEONOTHICCKUE CTANMOHADH B BWE TOJEBHX JaGoparopmii, 00be-
JUHADIHE PAa0oTy Ha DKCHePMMEHTANBHHIX GANaHCOBHX IIONAgKaXx W He(OIBINUX
DI(CHepI{MeHTHHLHHX BOIIOCGOPHX MAaJIBIX PEK.

HecoMHeHHO, 49TO Ha MpPAaKTHKE BOTHOOATAHCOBHE DAGOTH 9acTO MPOBOMATCH
ONHOBDEMEHHO 0 BCEM CTMAM, 4TO JUKTYeTCs GONBLIIOil MOTPeOHOCTHI0 B 3HAHUAX
3AaKOHOMEDHOCTell ¥ B ONCHKe DasiImdHHX dieMenros sommoro Oamamca. Tawas
cTaguifHocTs PaboT CHCTEMAaTH3UpPYeT MPOBOMUMEE MCCTemoBamms, 00OCHOBHBAeT
COOTBETCTBYIOILYI0 HAGIIONAaTeIpHYI0 CeTh W BHOCHT SCHOCTH B METOJMKY UX HPO-
BeeH.

BTopsisl Ba;KHHM IIOJIOFKEHHEEM LOCTAHOBKM BOJHOGANAHCOBHX MCCTETOBAHUN
siRyIsgeTCs cofuoenne KOMILICKeHoCTH ux. Hpu sroM wMeeTca B BHAY, 9TO Ha BCEX
CTAMMAX W3YICHUs OOBEKTaMu SBISAIOTCHA: [HEBHAA MOBEPXHOCTH M HpPHU3EMHHIl
c10i1 arMocdepHl, 30HA ADPALUY U 30HA IOJHOTO HACHINEHM:A, BRINYIA0mAs B ce0s
IPYHTOBHE I Me/KILIACTOBHE BOAH 30HB AKTHBHOIO BomooOMeHa. JleramsHOCTH
HCCJICOBAHAA TUX 2JIeMEHTOB ruppochepsl HAa DPA3NUIHHX CTAUAX HEOLMHAKOBA,

205



HO yBfA3KA YACTHHIX 1 JHHX 0AJaHCOB BOJ MOBEPXHOCTHHX M ION3eMHEIX BCEII&
ABNSIETCSH HE0GXOINM OH.

TpeTpuM OCHOBHEIM IOJOKEHWEM MEl CYNTAeM KOOPAMHAIMIO MCCAeTOBaHMi
BOJl HaJ3eMHHX, HOBePXHOCTHHX W IOJ36MHEIX, IPOBOAMMEX ['mapomeTteocayboii
CCCP, MunncrepcrBom reoxornn CCCP, MuamcreperBoM Medwopanuu u BOTHOTO-
xossiictBa CCCP w pmpyrnmu BegoMmcTBamm.

Muporas cets rumpomereopomormuecknx cramnmii B CCCP mommuma Braiouats
B ceGs OmODHHE IYHKTH II0 M3YYEHHUI0 PerHOHAJBHHEIX 3aKOHOMEPHOCTeN peskmMa
WO3eMHHX BOJ PA3HHX TuioB. Boapmas ceTh HaGAOMaeMEx GaJaHCOBHX BOJO-
cGopoB (GacceilHOB CpeIHEX # MAaJHX pPCK), PEernpeseHTaTWBHHX 6acceitHoB, Ha
KOTOPHIX TPOBOJATCH IUAPOMeTeOPOJornueckrne HaGIIOfReHus 3a atMocdepoi u mo-
BePXHOCTHEIMM BONAMH, MAOKHA OHTH [OMOJHEHA OopraHmsanmeil 6GaJaHCOBEIX
Y9aCcTROB, MpeJHA3HAYEHHHX [AJS KOMIUIEKCHOTO H3yueHWd GaJaHca MOM3eMHEIX
Box. Bee 970 HCOGXOMUMO He TONBKO JJIs HCCHENOBAHNA (HOPMAPOBAHNSI MOAZEMHOTO
CTOKA W PEIIeHNS pPa3JNUHBEIX CHAPOTEOIOTNYeCKMX 3ajad, Ho U mua Gojee MOIHOIO-
uayueHus1 00mero BOMIIOT0 GajJaHca M eINHOTO IHAPOJOTHYECKOTO IHKIa.

BogHoGamaHcoBHe mecaefoBaHnd HAPYIEHHOrO BOJHOTO peyKEMa Ha MacCHBAX
OpOImeHuA ¥ OCYIEHHS, IIPOBOANMbLe MUHHCTepCTBOM MEXMopanmum ¥ BOTHOTO
xozaiicrsa CCCP, mympmaiores B KOMIJEKCAPOBAHMYM ¢ PETMOHAJILHHIMU OOIHME
BOIHOGAaMaHCOBHMU paGoTamu I'umpoMeTeocays 0H 1 ¢ THAPOTEOTOTNYECKAMH HCCTe-
NOBaHVMAMN W HAOIIOIEHWAMI, ocymecTRIsieMpiMu Munuctepcersom reomsornn CCCP.
IlooTomy caepgyromum BechbMa BaskHEIM 0GMHM IIOJOMKEHMEM, KOTOPOe HaN0 ydn-
THBATH IIpH OpPraHHU3aINM BogHOOAJAaHCOBHX UCCIENOBalmii, ABISETCH AKTYaldb-
HOCTL HCCJHEIOBAHMUA MCKYCCTBEHHOTO0 HBMeHEHUs BofgHoro GamaHca B Oanadca
TOJ3eMHEIX BOJ] HIOJ] BIMAHYEM pa3aNuHOIl X03AHCTBEHHOIl it ATENIBHOCTI YejloBeKa.

Hpome sxcmepumeHTanbHHX GaccefiHOB, cozfmaHuEIX I'mapomereocayxGoil pas
H3yYeHns BINAHWUA XO03AIICTBEHHOU NeATeIpHOCTH deJoBeKa Ha THAPONOrHIeCKHi
WK, B TANOBHX MPHPOATBIX M BOMOXO351HCTBEHHHX YCIOBHAX Heo(XoquMa Opra-
HEU3anAsg KOMIUIEKCHHIX BOJHOOANaHCOBHIX CTAIHOHApPOB. B cocTaB mociepHuX
HOJKHE BXONUTL ONEITHHE 0AaJaHCOBHE Y9aCTKU ¢ 9KCIePUMEHTaJbHbe BogHoOa-
JAHCOBHE NIOMAMKA [Jsi OLEHKM BIWSAHHA OPOIIEHWA I OCYWIEHNA 3eMeJb Ha
obmuii Boguuil Gasanc m OajaHc IOJ3EMHEIX BOJ.

HecomuenHo, uTo mambolee IOJHOLEHHOIT GymeT XKoJJIeKTMBHas paGora 110
uzyyerwio BomHoro Gamauca rtepputopuum CCCP, B KoTopofl aKTHBHOe ydacTme
IPYMYT THAPOMETEOPONIOrH, THAPOIOTH, THIPOreoNoru, IHPOMEJINOPATOPH U HOYBO-
BeJH pPA3JANYHFHX BEIOMCTB.

PETHOHAJIBHBIE OIIOPHBIE HABJIIOJJATEJILHBIE ITYHKTBI
N PENPE3EHTATHUBHBIE BACCENHBI

PernonaapHEe OmMOpHBE HAOMOaTeIbHEE NYHKTH N pPeIpeseHTATHBHEE Oac-
celHH NpeaHasHAY9eHH IS H3YY9eHWs PernoHAJLHHX 3aKOHOMepHOCcTel dopmMmpo-
BaHuA OallaHca OOM3EeMHBIX BOM -— IPYRTOBBIX M apTesnaHCKMX — BO B3anMOCBA3ZN
¢ BogHBHIM (asaHcOM Ha [HeBHOW NOBEPXHOCTH ¥ B 30HE a’pamud.

Taxpe OYHKTH n0ad naydeHuns GajJaHca I'PYHTOBHIX BOJ PACHONAraloTc B TH-
MAYHHX 110 IPUPOAHEHIM YCIOBUAM pPeYHHX 0acceiilax pasaWyHBIX UPAPOJHHX 30H:
n30HTOYROr0, DEPEMEeHHOr0 M HeTOCTATOYHOT0 YBIAKHEHHS, B 30HAX TYHMADH,
JecOB, JIECOCTEIHOH, CTEMHON M NMyCTHHHOI, B 06JIaCTAX JEJHUKOBHX, BHEJeHHH-
KOBHIX, AQNIIOBHAJIBHHX, IPOMOBHAJBHHEX (TOATOPHEIX) ¥ MODCKHX OTJIOKEHNIL,
a TaxyKe B PA3INIAHX TeKTOHNYECKMX CTPYKTYDHHX IIO[Pa3fielleHAAX ¥ B TOPHEIX
obracTax.
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B cocraB permoHaJpHHEIX OMOPHHIX HYHKTOB JOJKHE BXOMUTH KJI0UeBHe 0a-
T4HCOBHIE Y9aCTKY, BOZHOOATAHCOBHE MJIOMA[KH, KYCTH W CTBODH HAGIIOIATeNb-
HBIX CKBaKUH.

PenpesenraTuBare 6GaccefiHB — THOWYHEE A MaHHON NPWPOMHON 30HH
HeGoapIye pedHsie BOMOCOOPH, MO3BOIAIONIAE MOMTHOCTHI0 ONEHNTH: BOMHLL GajaHC
B CCTECTBEHHHIX YCIOBHAX.

Ha raxux Gacceiimax, KI09eBHX 0amaHCOBEHIX yYacTKax (HA 9acTd TOTO WA
HHOTO BOZOCHODA), a TAKKe HA BOTHOGATAHCOBHX ILIOMAKAX IPOBOJUTCA KOMILIGKC
HaOMOeani HaJ sXeMelrraMn 06Imero BOGHOro Gamadca. B 9TOT KOMIUIEKC BXOIAT:
OcajKm, PEedHOIl CTOR, CyMMapHOe WCHApPeH#ne, aKKYMYJANMA BOJL HA gHeBHOW MO~
BEPXHOCTH, B 30He aspaguy ¥ B 30HE TPYHTOBHX BOJ.

Pasnuaue B yKazaHHHX NOOJpa3feleHUAX PETHOHANBHHEIX OMODHHBIX IIYHKTOB
CBOAUTCA K CIACAYIOMEeMy.

Ha penpesearatusHOM GacceilHe IIOMAfbI0 B HECKOJABKO COTeH KBAJPATHEIX
KIJIOMETPOB YKA3AHHHE JJIeMEHTH BOJHOIO Oamamca YCPeNHMIOTCs [0 ILTONAMIY,
W PesyALTATH MCCAeOBAHWA MCHONB3YIOTCH HENOCPEeACTBeHHO IS JKCT PAILOJIAIuy
Ha OONpIINe TEePPUTOPUU U cocraBieHms Gamadca Bomm OacceliHa B mexoMm. Ha
BOJNHOBATAHCOBHX IUIOIMAIKAX B HECKOJIBKO TreKTapoB obecmeunBaeTcs BHCOKAS
TOGHOCTEH HAGTIONEHHs 3a OTAeIbHEIMI IeMeHTaM¥ BOTHOTO Gajamca, IPOU3BOIHTCA
IIX B3aMMHAA YBSA3KA W COCTABIAETCA (aNaHC BOM MJIA TUNUIHON MOYBEHHO-TPYHTO-
Boii mpmsmel. Ha KmiogeBrx 06alaHCOBHX YdaCTKAX COCTABIAIOTCH ABTOHOMHEIE
JajaHCchl MOBEPXHOCTHOI W MOA3eMHON BOAK A IIOMANeil B HECKOIDLKO JECATKOB
il COTeH TeKTapoB, BHEe 3aBHCUMOCTH OT HAIMIHWA WIH OTCYTCTBAS pPEIHOH CeTH.

Peruonanpurnie KycTsl M cTBODH HAOGMIOHATEIHLHHX CKBKWH DPACIONAraIOTCH
Ha OOJMBIINX MPOCTPAHCTBAX, MEpecekas KPYOHBEE MOP(POIOTHIeCKHe JIeMeHTH
peaneda, ¥ B OCHOBHOM MOMIKHH OHTL 3aJM03KEHH MO HANPABIEHMIO IOTOKA MOM-
3eMHHX BOA. Pe3yipTarh HAGTONeHMS MO HTHM CKBAKHHAM WMCIOAB3YIOTCH A
pacgera 3JeMeHTOB 0ajiaHCA T'PYHTOBHX BOi[, NEPETEKAHOS WX B MOXCTHJIAIONVE
CIIOM TWOPOJ M AJs COCTABIEHUA OfImmero BOAIOro GamaHca. B gacTHOCTH, ONEHKA
B3aMMOCBSI3I MOA3EMHHKX BOJ DA3HHX BOJOHOCHHX TOPHW30HTOB NPOU3BONATCI ILO
NAHHEIM KYCTOB APYCHO DPACIIOJIOKEHHEIX CKBAYKHH.

Permonansaas BogHOGANaHCOBas HAOMIOATENHHAA CETH MOKET OHTL IIPej-
HA3Ha9eHA U [ W3VUYeHWsd HADPYMEeHHEOTO BOJHOrO 0ajgaHca, W3MeHeHHOTO IIOf
BIUAHAEM OCYIIeHWA MECTODOKJEHHl MONEe3HEX WCKOMAEMHX, pPaloTH KpYIHHIX
B0J03200POB, MEJIMOPALYE 3eMelb U T. I. B Takom ciydae permomampHAs OmMOpHAL
nafriofarespHad CeTh CKBUKAHE TOMKHA COCTOATH M3 IMTYBOKMX OYPOBHX CKBAaMKIH,
3Q/I0KEHHEIX He TOJHKO HA IPYHTOBHE, HO N HA MEKIUIACTOBHe BOAH. PempeseH-
TarnBHEe Oaccelillbl IO CYMECTBY NPEBPAIATCA B SKCOEPUMEHTAIBHEE ¢ 3afadei
[3yq9eHuA DEerHOHaJIBHOI0 BIWAHUA HCKYCCTBEHHHX (AKTODOB Ha pEYHOH CTOK,
nuranue OON3eMHEIX BOM W BOOOINE HA W3MeHEH¥e THADPOJIOrMIecKOTO IUKJIA.

Bogao6anaHcoBHE IIOMAIKY ¥ KIIOUCBHEe (ATAHCOBHE Y9ACTKU B YCIOBHUSIX
BINSHWA UCKYCCTBEHHHX (AKTODPOB NPUOOPETAIOT MOMOIHUTENLHEEe QYHEKIHH —
oTpazkaTh M 6ojee TOYHO YIWTHBATL W3MeHEHWHE CHUIPOJOrMYecKmx IMPOIECCOB IIOf
BAMANNEM TeX WIW WHHX (PaKTOPOB (OpomeHue, ApeHaKk, BONOMOHWKEHHWe ¥ T. IL.).

Taxkum o6pazoM, mpm GOXLIIOM PA3HOOOPAZUN HIEMEHTOB DEermOHAN BHHX
OTMOPHHIX IYHKTOB HA3HAUEHIE WX — I03HAHWE mpomecca (GOpMUDPOBAHUA IMOA3EM-
HEIX ¥ IOBEDPXHOCTHHIX BOJ KaK B €CTECTBEHHHEIX, TAK ¥ B HADYNICHHHX YCJIOBHMAX
Ha Gomsmux Teppuropmsax. IlpaxTngeckme pexOMeHmamuM IO OPraHU3ANAY TAKAX
IIYAKTOB CBOJATCA K clAexylomeMy.

PenpesesraTuBHHe pednse OacceilHH, o0CIy:KkmBaeMie B OCHOBHOM IL'mmpo-
mereocny:x60it CCCP, momHH pazBuBaTHCHA 10 YUCTEHHEOCTH M COCTABY HAGTIONEH A,
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B <gacrrOCTH, mpeAcTOUT PaszBETHE B HHUX CeTH HAGTIOOATeTHHEX CKBAYKIH
¢ yd9eTOM H3J0KeHHOIl BHOE MeTOAWKH WcchefoBaHnii. Yacrs Takux OaccefiHOB
He00X0MMO IIepeBeCTH B IPYIIY SKCIepHMEeHTAJpHEIX, TAK KaK Ha WX TePPHTOPHH
UPOABIAIT CBOe BIHSAHNE Da3IWIHEE HCKYCCTBEHHEE (PaKTOPHL.

Huawgesne 0amadcoBHe ydacTKu, 0O0cay:kuBaeMme opramusamusMum MwuHn-
creperea reojorund CCCP, mOMHH mONOTHATHCA HaGTIOIeHUAME 38 3IeMeHTAMHU
o0mero BOMHOr0 Gajanca ¢ PAcdeToM MOJYINTH OOJILINYI0 BO3MOMKHOCTL COCTABIATH
o0mue BOAHEE GamaHCH TeppUTOpRIl.

BopgmobanancoBsie mIomagkn Kak (odee MejiKue NOfpasfielleEusA, BXO/AMHe
B COCTAaB YJAaCTKOB W DeNMpe3eHTATHBHHEX OacceiiHoB peK, B PsAje ciIydaeB MOLYT
FIMEeTH CaMOCTOATENLHOE PeTHOHAJILHOE 3HAYEHWEe, eCJIW OHM CO3JAHEL 0KOJO0 OIOp-
HO#l CeTM MeTeOPONOTMYeCKMX M THApoNorumueckmx crapmnuii. HecommemHno, uTo
COCTAaB HAOMIONEHHI Ha 9THX IIOomAAKAaX TpeGyeT yHHPHUKAnuH B DA3IMIHHX Be-
MOMCTBaXx.

Tax xax cocras HaGMOAeHNH HA GaTaHCOBHIX IMIONIATKAX, YIaCTKAX PErMOHAIb-
HOIl ceTw TOYTH aHAJOTHYEH CcOCTaBy HaOMoOAeRWii Ha IIOmMAJKaxX Il y4acTKax
crenuarn3NpPOBaNHON HabI0xaTeTbHOU ceTH, TO MEI MX PAacCMOTPHM HIIKe.

B pesynrraTe pernoHaJLHOT0 N3yd9eHUs OajaHCa MOA3eMHEX BOJ COCTABIAIOTCH
KapTH pailoEMPOBAHAS TePPUTOPHU IO BegymimM »jIeMeHTaM Oamalca 1 THIAM
peskuMa rpPYHTOBHX Bop. Hampmmep, B KagecTBe NPUANNINA PAHOHMPOBAHUA MOMET
OHTH MPAHATO COOTHOMEHNE MPUXOMHEX ¥ PACXONHHX 3TeMEHTOB — UHPUILTPALUA
0CAaJIKOB U WcHapeHEns I'PYHTOBHIX BOJ, & TaK;Ke COOTHOIeHHe NIPRTOKA M OTTOKA
NO3eMHEIX BOJ Ha OTHENBHHX ygacTKax. MoryT BHIeIATHCH palloHH mpeobIagaHus
B roy HHQAIHTPANHAE 0CAAKOB HAJ MCHAPEHHeM ¢ YPOBHs IPYHTOBHX BOJ, KOTODHM
0TBe4aeT NPOMHBHO! THII BOTHOTO PeKMMAa MMOYB, ¥ DAlioHH ¢ NpeobiragaHmeMm
HCHApeHUs: TPYHTOBHX Boj Hax mEQMIsTpanueii (BHIOTHONI TN BOXZHOTO pesKuMa
mogB, mo A. A. Pome).

B paitorax ¢ I0I0KATEILHOIT PABHOCTHI0 MEKy GOKOBEMH IPHTOKOM I OTTOKOM
BOJ, MOJ3eMHKIII CTOK paccenmBaeTcs Ha HMCIapeHNe, a B PallOHAX C OTPHIATEJBHOI
PA3HOCTHI0O TPHTOKA U OTTOKA (POPMHPYETCA NOA3EMHHIU CTOK.

Pernonanpmas HalmwjaTelbHAs CeTh CKBA)KMH 3aKIaEIBAaeTCH C Yy4eToM
IPeBApPUTEILHOr0 pailoHHpOBAHUsA TEPPUTOPHM WO YCIOBHAM (HOpPMAPOBATIMI
pesknMa rpyHToBHX Bopx (Homommamnes, Hoanesckuii, Cemenon, 1963). 3a ocmo-
BY TAKOTO PailOHMpPOBAHWS YKA3aHHEIC aBTOPH IPRHATM YCIOBHA HATAHHA TPYIITO-
BHX BoJ, NX [peHWPOBAHuUH, JUTONOTMIO BOJOHOCHHX IIOpOJ ¥ pelned MecT-
HOCTH.

AmTOp pEKOMEHJ[yeT ONOPHYI0 ceTh Ha0MIOfaTeJIbHEIX CKBAjyKHH 3aKIafHBAThH
¢ y9eToM HeoOXOIMOCTH COCTABUTE OalafCH IPYHTOBHX BOJ, IO JAHHHEM PeMMHERIX
RaGIIOfeHnil B PasiuyBEEX THIPOre0IOruYecKuX paioHax, BHAETEHHHX II0 O0muM
rUIPOTe0JIOTHISCKAM YCIOBUAM.

B paiiorax opomeHns u ocymenns onopHas nabaiogaTenbnas ceTn JOMOTHASTCS
cIenHaAR3MPOBAHHOIl CeThIO, KOTOpasd MO3BoAAeT (olee IOJHO PACCYUTATEL OalaHC
TPYHTOBHX BOJ 110 [AHHHM HX pPEKHUMA.

Ilpu pasMenieEUM Tako# CETH CKBasKWH MOKHO PYKOBOMCTBOBATHCSI PCKOMEH/A-
OMSAMHI, JAHHHIME B TpeTnell ITaBe HacToAmed padoTH.

ABTOD canmTaer, 9To onopHAs HAOIOaTeIbHAA CETh CKBARHUE NOJIKHA COCTOATH
¥3 OTHeNBHEX KIAIeBHX YIaCTKOB, 9UCIO0 CKBAKAH B KOTOPEX OyAeT y0BIeTBOPATE
padee cHOPMYIUPOBARHLM TpPeGOBAHMAM — [JA WMCNOAL30BAHMS HTHX CKBAKHH
Ipn pacgeTe NWTAHWS TPYHTOBHX BOJ CBepXy. PaccTOAHWsI Mesly KITH04YeBEIMH
y9acTKAMU MOTYT HW3MEPATHCH [eCATKAMHA KMJIOMeTPOB W (oJjiee B 3aBWCHMOCTH OT
KOHKPeTHHX 3aJad TaKoll CeTH M 0d9ePefHOCTH ee COOPY:KeHusd.
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BAJIAHCOBBIE YYACTKHN

BananrcoBmwe ydacTkm MOryT BXOAWTH B COCTAaB ONOPHON HabaiomaTeapHON
cetw, IpefHasHa4eHHOIl NJIA PErHOHAJBHOrO HMasydaeHud GOPMHUPOBAHUA INOJ3eMHHIX
BOJI, a TAKJKC B COCTAB CHENWAJU3UPOBAHHON HaOa0qaTeILHON CeTH, TpeHasHaqeH-
HOW I peneHus JOKAJBHEIX IpoGieM B CBA3M ¢ OPOMmEHWEM, OCYMEHNEM 3eMelb
um BojmocHaGxeHneM. B mepBoM caydae (1A pemeHus pPerwoHaJAbHEIX 3aMad) Ije-
nmecoo0pasHO TaKWe yIacTKN HMEHOBAThH KIKYEBEIME, 2 BO BTOPOM (Ha OpPOMaeMHEIX
¥ OCYIAeMEIX 3eMJsIX) — OIBITHBIMI.

Ywcso 6aTaHCOBHX YIaCTKOB OIpeledsieTCs CTeMeHBI0 HeOMHOPOAHOCTH THIPO-
reoJornuecKnx yclosmit. llpmmepHO Ha Kaskmwlil rugporeosormieckuit paiiod,
BRITEJICHHEIL 110 KOMILIeKCY o0mNnX THIpOreoJOTHYeCKHX YCIOBWil, MOMeH HpH-
XONWThLCH OfuH OadaHCcoBHIE yuacTok. llmomans ywacTka O0OHYHO usMepsAeTcA
HecATKaMH U COTHAMYM TeKTapoB.

BanandcoBmnit ygacTor pmossxeH OHTH aBTOHOMHEIM B TOM CMEICAE, 9TO OIpee-
JeHHs BCCX 2IeMEHTOB BOXHOTO Gajlaldca Ha HEM He 3aBUCAT OT JAHHHIX ONpe/eJeHns
TeX ;K€ DHIeMEHTOB OajaHca CMEKHHX TeppuTopwmil. I'paMunmsl ygactka 0OHIHO
COBMAfAT ¢ I'PAHMIAMYM BOJOCOOPOB HPUTOKOB WM MaJKX PEK, MOrYT COBIAfaTh
¢ KOHTYpaMm reoMopoJioTnuecKmx 3JeMeHTOB peldneda (yCTyms Teppac, pycaa
Pex) maum ¢ TPYNHOBEIMY ODOCHTENAMH, KAHANAMU-KOJIEKTOpPaMW B MpPpUranuoH-
HHX palioHax.

Bu6op ygacTka HOpPON3BOAUNTCA ¢ TAaKUM PAcaeToM, 9To0H Ha ero TeppmTOpHH
MOKHO OBIT0 HAONIORATL IpoABJeHWe BceX WIH OOJBIIWHCTBA 2JIEMEHTOB BOJHOTO
Gamamca. B TO jxXe BpeMs DTOT y4acTOK NOJskeHd ORTH TUNWUYHHM A OTpaykeHusd
GOMBIIMHCTBA THAPOJOTHYECKUX M I09B000PA30BATEILHHX MHPOHECCOB (MHQWIL-
Tpammsa, 3abojagmBaNue, 3acojNeHWe, DPaccoJeHne MNOYBOTPYHTOB W T. I.), CBOIi-
CTBCHHBIX [JAHHOMY THIPOTeoJOrndecKoMy paioHY.

Ha yuacrre pasMemaloTcsi: MeTEOPOJOrM4ecKHil IMOCT WIW MeTeOoCTaHIus;
HCIapuTeNibHAS MTONALKa, Ha KOTOPOil ycTaHABIMBAIOTCS IIOYBEHHEE WCIAapHTEJH,
manpnmep TU-500, ncmapnrens ¢ BomHoit mosepxHoctnio I'TU-3000, sxemartemen
goaornuii memapureas bB-1000 (Ha Gomorax oH o06ssaTedeH); Au3MMETpHHECKAs
IAOmAAKA ¢ KOMIJIEKTOM JW3WUMETPOB € IOCTOSHHEM ¥ TepPeMeHHHM YPOBHIMH
BOJEI, CTOKOBas ILTOmMAfKA (B cilydae IepecedeHHON MeCTHOCTH); TepMOMeTpmde-
CKHMIl KyCT CKBayKUH, IIyHKT AJAA HaOIIOAeHWA 32 BIA;KHOCTHI) MOYBOIPYHTOB 30HH
appanmy (¢ momomplo HejfirporrHoro Biaaromepa HIUB-2 mym TepmocraTHO-BECOBOTO
MeTOfa) W fAeTadbHAs ceTh HaOMOAaTeTHHEIX CKBa;kmH. Ha OTKPEITHX BOMOTOKAX
u BopmoeMax oOOOPYAYIOTCS BOAOMEDHEE IOCTH, TUAPOMETPHYECKHE CTBODH WIHN
rugpoMeTpHIecKue COOPYKEeHUH.

llpm meTadpHHX 3KCHePUMEHTAJBHHIX WCCAEOBAHUAX 000pPyRyIoTCA BOTHO-
fanamcoBHe ILTONIAJKH HAa CKJIOHAX BOjocOopoB, mo npmvepy BHUTJI I'TU. C mo-
MOmBI0 TAKMX IIOMAZ0K ONHTHEIM IIyTeM OIDeJeldsIIOTCs MON3eMHEIA CTOK BEPXO-
BOIKYM, CTOK IOBEPXHOCTHHX BOJ ¥ BCe OCTAJBHEE BJIEMEHTH BOJHOro 0ajaMca.

HaGmopaTenasHas ceTh CKBajKMH Ha ydacTKe pasGuBaeTcs MOCIe COCTaBIEHWA
KapTH rupipomsorunc. B o0mem ciaygae ByXMepHOTO B ILIaHe IOTOKA HaGII0ATe b
HHE CKBaj<{MHE Ha IPYHTOBHE BOJH PACIONaralTcs II0 AWHHUAM ToKa, 9TOOH UMETH
BO3MOSKHOCTEL y9eCTh W3MeHeHNe MWPHMHH MOTOKA. PacCTOAHMA MejKY CKBaKHHAMHE
H3MEPATCSA AECATKAMH W COTHSIMH METPOB.

IIpu HaaMauum OBYXCHOHHOIO CTPOEHWSA BOMOHOCHHIX TOJM IIODPOJ MM HOICTH-
Jalomero HaopHOTO IOTOKA BOJ, M3 KOTOPOTO BOH MOrYT IEPETeKaTh B INYHTOBHIH
MOTOK, 3aKJajHBaloTCA KYCTH Ha0MIOfATeNbHHX CKBA;KWH HA pasHHe IayGHHE
¥ BOJOHOCHEIE TOPH30HTHEI, KaK 9TO YKa3aHo B TpeTneil riase.
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Yucno wucmapureneil, Au3uMETPOB OIpereNAeTcA YHCTHOM BHODAHHBIX A
HAOMIOeHusa pacTUTeNIbHX (QOHOB M HEO0OXOJUMOCTBHI0 COONIOIATH JBYKPATHYIO
TOBTOPHOCTH HAOMXIONeHUA HpU KaKEOM pacTHTeNbHOM QOHe ¥ KasKioil BHOpaHHO
rayOuHe 0 BOIH B JH3uMeTpax.

Jlas npuMeHeHWA MeTOHA TeIIOBOTO OafaHca Ha 0ajlaHCOBOM ydacTKe BOXIH3H
MeTeOpOJIOTHIeCKOTO [OCTa YCTaHABIWBAKTCA aKTHHOMOTpHYecKWe HpHOODPH, IICH-
XPOMETPH ¥ aHEeMOMeTDHI.

B sumHee BpeMs Ha (GalaHCOBOM y9acTKe IPOBONATCA JeKaTHEIe CHETOMEPHHS
CHEMKHI U €;KeJHeBHHE HaOIIOgeHus 3a CHeTOBHM IIOKPOBOM.

Ha opomaeMsx TeppuTopusx GONBINOe BHAMaHHe yheldeTca (pumxcammu Bo-
DOIOfAaYM Ha OpONIeHwe, NI 9eT0 10 IepuMerpy ydacTka 000pygyeTcs cucTeMa
BOJOMEPHEIX YCTpOIlcTB Ha KaHajlaX, OPOCUTeNAX, KOJJIGKTOpaX H B [peHa;KHEX
coopy:xeHusax. Hpome TOro, cOCTaBIATCA OeKYPHEE INOJIUBHEC KapTh, Ha KO-
TOPEIX OTMeJAl0TCS CPOKH MOJMBOB, OpPOIIaeMEe IIOmamu, cOpOCH MOIUBHON
BOMEL, COCTOsHME [PeH, KOJIeKTOPOB, pa3MemieHue W COCTOAHHE CeIbhCKOXO03AH-
CTBEHHHIX KYJIBTYD H T. I.

Ha ONBITHEIX IMOJSX MPPHUTAUOHHHEX PaliOHOB HPUMEHAT PA3TNIHHE PeyKHMEL
HONHMBOB U CHCTEMH ApeH. JTO IO03BOAAeT M3ydaTsp: 1) cBA3p MHPHIBTPAIIOHHOTO
OuTaHWAg CPYHTOBEIX BOL C DPEKAMOM (HOpMaMH, CpPOKAaMu) IIOJWBOB; 2) CBA3b
pacxomoBaHusA TPYHTOBHIX BOJ Ha CyMMapHOe NMCHapeHue ¢ IPOAOKATeTHHOCTHIO
Me;KIIOJIMBHHX NePHONOB H ¢ ApYyruMa ($HaKTOpaMH; 3) COOTBETCTBHME DPaCIeTHBIX
JAHHBIX [0 DPEKWMY YpOBHEeIl TpYHTOBHIX BOJ NIPKU PasHHX pe;KuMax OpPOINEeHU:
daKTHIeCKUM JAaHHBEIM II0 3TOMY pexuMy; 4) d>PPeKTHBHOCTE pAa3HEIX THIIOB Jpe-
Haskeil; 5) 000CHOBaHWe NPOTHO3a BONHO-CONEBOTO PEKHMAa MOYB W TI'PYHTOBEIX
PO 1 T. I.



3ARJIIOYEHNE

M3yuenne GanaEca TPYHTOBHX BOJ], PACCMOTPeHHOe B lAHHOMW paboTe, Kacaloch
O HEM KOJINYeCTBA PA3NMYBHX MAcC ABUKYMelica BOLH, COCTABIAIIINX ee HajaHC.
Takoe ranpasienue HWcclelOBaHNIl ABJIAETCA OCHOBHBIM IIDH pemeHNM mPcOiIeMH
dopMupoBanua Bop noazemuoil rugpocdepn. Ha Gase oTOro mayueHmsi BO3ZMOKHO
HcclefOBaHWe COJEBOTO W TelOoBOro 06alaHCOB TPYHTOBHIX BOJ W yHpaBleHHE
DIEMEHTAaMU HX PeIKHUMa.

PaccmoTpenBBe MeTopbl M3yYeHHMA ORVHAKOBO NPUMeHUMB KAaK AJsA  ecTe-
CTBEHHOIO, TaK M JJis HapyMeHHOTO perHMOB LOA3eMBHX Boj. Paszanume B mocTa-
HOBKe H3ydYeHHs (aJaHca IPYHTOBHX BOA Afs CHTOBHX M HOPOEKTHHX YCIOBHH
B OCHOBHOM CBOJUTCS K COCTaBY 3JIeMEHTOB BOAHOro 0ajianca HA JHeBHOW HOlL.epX-
HOCTH M B 30He NOJHOr0 HACHIIEHNWS, eclM MMCTL B BUAY MeANOPannIo 3eMelb,
BOjiOCHaOeHue, CBA3aHHHKE ¢ PeryilupoOBaHMEM BOJOOOJAYU U ApeHAKeM.

Hayunoii ocuoBoii naysennsn 0ajanca 'pyHTOBHX BOJ ABIAJUCH PETHOHAIBHAS
THAPOTEOJIOTHS, AMHAMUKA DOA3EMHKX BOX, a TaKKCe IMAPOPUINKA W THAPOJIOTHH,
CBA32aHHHE ¢ IuIpOMeXaHMKOIl 1 MeTeopojoruedl. MeTogs maydeHRA pasjIMIEBX
IPOoNeccoB BJarooOMeHa M BJAATOIePeHOCA HAa MOBePXHOCTH, B 30He aspannu ¥ 30HE
IOJHOTO HACHmMEHHS 10 CyMECTBY ABJIAIOTCS KOMIMEKCHEIME, a Meskmy cob6oii
BzanMocBszaEn. OFu 0asupyloTcs Ha O6MMX 3aKOHOMEPHOCTAX efNHOTO IpoIecca
o6MeHa Macc W 9HEpPriiu, PaccCMAaTPMBAeMOro yKazaHHBIMH HayKaMu, W Ha IIMPOKOM
DKCIePUMEHTATHHOM WCCIEOBAHMA TIHAPOre0JOTHYECKMX IpOIECCOB B HAType.
HaasHeiimee mpoBegeHue dKCOeDUMEHTAABHHX HccilefoBaHnil fajanca DOA3eMHEX
BOR C IlelIpl0 yIpPaBJeHWS WX pPeKUMOM IO CyNeCTBY JOJKHO PAcCMATPUBATHCA
KAK PasBUTNEe JKCIePUMEHTAJABHOU IUIpPOTe0Joruy, MOCKOABKY 3TH HRCCIel0BaHNA
OXBATHIBAIOT BCe MeXaHUW3MH 00pasOBaHNs NOJ3eMHHX BOM, HX IPHPOAY M IeJe-
HalpaBJeHHOe U3MeHeHuWe mocaepHeil.

BonpmunerBo paceMOTpeREEX MeTOMOB HCCIelOBAHMI B fadpHelimeM MOJKHO
COBEPIIEHCTBOBATHCS HA OCHOBE COBPEMEHHOTO PAa3BHTHUA BHIYMCIRNTEILHOE TEXHUKHA
H MaTeMaTuKm, a TaKye pasBATRA rafpoHMsMKN N TUAPOreoyiorud B IejoM. Bmecre
¢ TeM PasBHTHE YKasaEBHX MeTOJOB TPebyeT MMPOKOTO aNpofWpPOBAHMA WX OCHOB
Ha MaTepmajax HATYPHHX HAOIIOfeHHMII B DPa3ANIHHX NPUPORHEX YCJIOBUAX.
B cBsAsm ¢ yKazagERM yike TelleDb OTUeTIHMBO HAMeTHIOCH pelnoHAJBbHOe HAmpa-
BIeHNe B W3yUYeHUWM 0ajiaHca I'PYHTOBHIX BOJ [JIs COBePHIeHCTBOBAHUA OOMMX
MeTOJ0B WCCJAeNOBAHNII M MONyYeHHs HaHHHX IO TIaBHeHIIuUM pieMeHTaM OajaHca
mofzeMHEON rujapocdeps, HeOOXOAWMEX M INMPOKOH NPARTUKU W PasBMTHA pe-
THOHAJBHON THIPOTEOJOTHNN.

I'mppognmaMmnueckoe HaIpaBlieHWe B N3ydeHMW OajaHca TPYHTOBHX BOJI,
fasupyomeecs Ha JAHEEHX I0 PeKUMY DTHX BOJ, MOJKeT K JOJKHO yCHEIUHO pas-
BUBaThCsA. B uwacTHOCTH, AKTYaJIpHO MOJeAMpOBAHWE THUAPOreONOrMIecKHX Ipo-
[eCCOB, PEalN30BAHHHX HA CUETHO-PEMANUX ycTpolictBax. Bce 3TO mO3BOJINT
HAXO/IUTH HOBHE 3aKOHOMEPHOCTH PernaoHaJbHON TMHAMBKY HOf36MHEIX BOA 1 yOopa-
BAATL DTOM AuHAMMKOI mAa 0OoJpmuX IIOIARAX.
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UccaremopaHne BiaromepeHoca B HeHACHIIEHHOI 30He FOJKIO ITOMONTHATHCH
n3ydeHueM TemIo00MeHa BTOH 30HEL ¢ aTMOCQepoil, TPYHTOBHM HOTOKOM, a TAKKe
m3ydJeHyeM MWTpalMy BOJOPACTBOPEHHHIX cojell B mouysax u rpynrax. Takoe may-
qeHpe yke MMPOKO NPAKTHKyeTCa B HacToAumee BpeMs. OmHAKO YBA3KA MEKAY
c060oil METO0B MCCIEef0BAaHUA MacCO- ¥ 3HeProoGMeHa B PA3IMUYHHEIX BEPTUKAIBHEIX
¥ TOPH30HTAIBHLIX IPUPOJHEIX 30HAX eunie HY;KHAeTcA B CBOEM Pa3BUTHII 1 YIydIe-
HIY. JKCHOepuMeHTalbHEe olpefeleHNA 3JieMeHTOB BOMHOTO GajyaHca, SIBISIOIIAXCHA
00BEKTOM M3y4yeHHms pAga HaykK, — THAPOJOTHN, MeTeOpOJOITH, TUAPOPH3NKY
H THIPOTEOJOT NN, TOJRHE IMUPOKO IIPAKTHKOBATHCA NPU OPTaHM3AINE KOMIISKC-
HBIX BOmXHOGaNaHcOBHX mccremoBanmit Ha teppuropuu CCCP.

I'naBupiMy 0GBEKTAME M3Y4eHNA B THAPOTEOJOTHH ABIAOTCS MON38MHBIC BOJEL
pasHax TmoB. Ho Tark Kaxk sTa BOgH HEIOCPENCTBEHHO CBA3AHHL ¢ 30HOI aspamum
7 MHEeBHOU MOBEPXHOCTHIO, TO THAPOTEOIOTY NOUKHHEL YACIATH W 9THM 30HAM GOJIb-
moe BHUMAaHWe. JTO NOJOKeHye IONKPEeniIdeTcA M TeM, Y4TO THAPOreoJIOTH MMEIOT
BO3MOKHOCTh HEIIOCPECTBEHHO HCCIEN0BATH MACCO- W 3HEPToo0MeH 30HH aspamun
C MOM36MHHIMY BOFAMI.

ABTOp Hageercsi, 9To TaHHasl pa6oTa 06IeruyNT galpHelimee pasBuTHe N3yYeHU I
dopmmposanmst noazemMuarx Box Ha Teppuropun CCCP, nposogmMoro s pasanausx
HY:%71 HapoaHOTo XO03sfiicTBa.

INPHJOKREHHE 1
Ta6nuna Gyaxmum R (A)
R (M)=4i2 erfc A= (1-4-2A2) erfc A2 Ae~22

V=

A R(MA) A R(A) A R(A)
0 1,000 0,19 0,639 0,42 0,349
0,01 0,978 0,20 0,623 0,44 0,331
0,02 0,956 0,21 0,607 0,46 0,313
0,03 0,934 0,22 0,592 0,48 0,296
0,04 0,913 0,23 0,578 0,50 0,280
0,05 0,892 0,24 0,558 0,60 0,209
0,06 0,872 0.25 0,549 0,70 0,154
0,07 0,852 0,26 0.535 0.80 0,112
0,08 0,832 0.27 0,522 0,90 0.0803
0,09 0,813 0,28 0,509 1,00 0,0568
0,10 0,79 0,29 0,496 1,10 0,0396
0.11 0,775 0,30 0,483 1,20 0,0272
0.12 0,757 0,32 0,458 1,30 0,0184
013 0,739 0,34 0,434 1,40 0,0122
0,14 0,721 0,36 0,412 1,50 0,0080
0,15 0,704 0,38 0,391 2,00 0,00076
0,16 0,687 0,40 0,370 2,50 0,000043
0,17 0,670 0,41 0,359
0,18 0,654

no
=g
no



Tatmuna yarumit @ (A)=-erf A n erfc )

A

@ (M) :tv%ge-l*d (A); erfeA=1—d (})
o

ITPHITOJREIHNE?Z

A erf (A) erfc (M) 2 erf (%) erfc (A) A erf (M) ! erfc (A)
i
0,00 l 0,000 1,000 0,41 0,438 0,562 0,81 0,748 [ 0,252
0,00 1 0,01 0,989 0,42 0,448 0,552 0,82 0,754 | 0,246
0,02 | 0.023 0,977 0,43 0,457 0,543 0,83 0,760 1 0,240
0,03 | 0,03 0,966 0,44 0,466 0,534 0,84 0,765 0,235
0,04 | 0045 - 0,955 0,45 0,476 0,524 0,85 0,771 0,229
0,05 | 0,006 | 0,944 0,46 0,485 0,515 0,86 0,776 0,224
0,06 | 0,067 ' 0,933 0,47 0,494 0,506 0,87 0,781 0,219
0,07 } 0,079 0,921 0,48 0,503 0,497 0,88 0,787 0,213
0,08 | 0,09 | 0,910 0,49 0,512 0,488 0,89 0,792 0,208
0,09 | 0,100 | 0,899 0,50 0,520 0,480 0,90 0,797 0,203
0,10 ‘ 0,13 | 0,887 0,51 0,529 0,471 0,91 0,802 0,198
041 | 0,124 | 0,876 0,52 0,538 0,462 0,92 0,807 0,193
0,42 | 0,435 | 0,865 0,53 0,547 0,453 0,93 0,812 0,188
0,13 0,146 0,854 0,54 0,555 0,445 0,94 0,816 0,184
0,14 0,157 0,843 0,55 0,563 0,437 0,95 0,820 | 0,179
0,15 0,168 0,832 0,56 0,572 0,428 0,96 0,825 | 0,175
0,16 0,171 0,829 0,57 0,580 0,420 0,97 0,830 | 0,170
0,17 0,190 0,810 0,58 0,588 0,412 0,98 0,83 0,166
0,18 0,201 0,799 0,59 0,596 0,404 0,99 0,839 | 0,161
0,19 0,211 0,789 0,60 0,604 0,396 1,00 0,843 0,157
0,20 0,223 0,777 0,61 0,612 0,388 1,05 0,862 0,138
0,21 0,234 0,766 0,62 0,619 0,381 1,10 0,880 0,120
0,22 0,244 0,756 0,63 0,627 0,373 1,15 0,897 0,104
0,23 0,255 0,745 0,64 0,635 0,365 1,20 0,910 0,090
0,2% 0,266 0,734 0,65 0,642 0,358 1,25 0,923 0,077
0,25 0,276 0,724 0,66 0,649 0,351 1,30 0,934 0,066
0,26 | 0,287 0,713 0,67 0,657 0,343 1,35 0,944 0,056
0,27 ! 0,297 0,703 0,68 0,664 0,336 1,40 0,952 0,048
0,28 | 0,308 0,692 0,69 0,671 0,329 1,45 0,960 0,040
0,29 | 0,318 | 0,682 0,70 0,678 | 0,322 1,50 0,966 0,034
0,30 0,329 0,671 0,71 0,685 0,315 1,60 0,976 | 0,024
0,31 0,339 0,661 0,72 0,691 0,309 1,70 0,984 0,016
0,32 0,349 0,651 0,73 0,698 0,302 1,80 0,989 0,011
0,33 0,359 0,641 0,74 0,705 0,295 1,90 0,9928 0,0072
0,34 0,369 0,631 0,75 0,711 0,289 2,00 0,99532 |  0,00468
0,35 0,379 0,621 0,76 0,718 0,282 2,10 0,99702 0,00298
0,36 0,389 0,611 0,77 0,724 0,276 2,20 0,99814 | 0,00186
0,37 0,399 0,601 0,78 0,730 0,270 2,30 0,99886 | 0,00114
0,38 0,409 0,591 0,79 0,736 0,264 2,40 0,99931 | 0,00069
0,39 0,419 0,581 0,80 0,742 0,258 2,50 0,99959 |  0,00041
0,40 | 0,428 0,572
|
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IIPHIOKREHHE 3
1

Taganna ¢yExunm P (A)=ierfe (A)= e~ M—herfc A

VT

P (A) ‘ I3 : P (A) A ‘ P (h)
0,00 0,564 [ 0,09 ’ 0,479 l 0,18 f 0,402
0,01 0554 | 010 ‘ 0470 | 0:19 L 0,394
0,02 056 | 041 0461 : 0,20 L 0,387
0,03 0,535 | 0,12 0452 0.2 : 0,379
0,04 0,525 | 013 C 044k 0,22 | 0,371
0,05 0,515 | 014 L 0435 ! 0,23 L 0,364
0,06 0,506 | 015 0427 | 0,24 0,356
0,07 0497 | 016 0419 0,25 0,349
0,08 0,488 ! 047 0410 0,26 0,342
0,27 0,335 | 0,40 L0252 0,66 0134
0,28 0,328 0,42 0,241 , 0.68 0127
0.29 0,321 044 0230 | 0,70 0.120
0,30 0,314 i 0,46 0,220 ; 0,75 0,105
0,31 0,308 | 0,48 0209 0.80 0,091
0,32 0,301 z 0,50 0,200 0.85 0,079
0,33 0,295 i 0,52 0.190 0,90 0,068
0,34 0,288 0,54 0181 1,00 0,050
0.35 0,282 0,56 0172 | 1,20 0,026
0,36 0276 | 058 omex | 10 ooter
0,37 0,272 0,60 0156 1,60 C 00,0058
0,38 0264 0,62 0148 1.80 0,0025
0,39 0,258 | 064 0141 3 2,00 0,0010
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