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BBEAEHHE

B mocnemuue rofp! NOATOIUIEHMe TOPOACKHX TEPPHUTOPH TPYHTOBLIMH
BOOAMHM B pavIYyHbIX [PHPOOHBLIX YCIIOBUAX Halllel CTpaHbl NPHHANO Mac-
coBLHi xapakrtep. HoaTonnenye NPHHOCHT 3HauMTesIbHLIM MaTepHansHbll yiep6,
UCUMCNIAEMBIA COTHAMH MWUIMOHOB pyGnei.

PaspuTie nogTONNeHMs OGYCIOBAEHO He TOJNBKO BO3POCIIMMH MacluTa-
6amu BIMAHMA XO3AHCTBEHHON MeATeNnbHOCTM veloBeKa HA TIe0JIOTHYECKYIO
Cpeny, HO M B pAdE CNyvyaeB HefdoCTaToyHo 3dgdpexMBHOR paGoTolt mocTpoeH-
HBIX CHCTEM 3aNMTHEIX COOPY:XKeHuH. 370, B CBOIO oyepedb, OOBACHACTICA Ofipe-
OCNEeHHBIMI  3aTPYIHEHUAMM M3BICKATENBCKUX M MPOEKTHO-H3bICKATENIBCKUX
oprahyMsauMli B NOCTaHOBKE HHXEHEpHO-TMIAPOreosOTM4eCKHX W TMAPOMETEO-
ponornyeckux paGoT mnsA uenelt NMporHo3a MONTOMICHHA W MMAPOreoNIOMYeCKo-
ro 060 CHOBaHH A IpeAyNpeMTeNLHLIX M 3aUMTHLIX MEpONIpHATHA.

B Pexomenpauusix, Ha ocHoBe pa3paGorannoit B [THUMUC merononornn
H3yYeHHs M INpOTHO3a Mpolecca HONTOIIEHHA Ha TIOPOACKHX TEeppUTOPHAX,
AaeTCH  NpUMUMNManEHasds CXeMa HOCTAHOBKHM ¥ NpOBeAeHMA noseBbix pabGoT
¢ uenulo BhIGopa MCXOOHBIX AHHBIX It NMPOTHO32 YPOBEHHOTO peXuMa nop-
3eMHBIX BOI, H3NAraloTC# MeTOOb! 06061UeHMA W CACTeMAaTH3aUMd MaTepHaTIoB
HMHXKEHEPHBIX M3BICKaHuil M CIEeUYaNBHEIX HCCIeNoBaHui N0 OlleHKe NPUPOMHbIX
YCOIOBKHHA ¥ KOMIUIEKCA TCXHOTEHHBIX (axkTOpoB B NpeAeiax TOPONCKOod 3acTpoli-
KH.

Bu1Gop HCXOOHBIX OAHHBIX /1A MPOTHOA3a 3aBEpIlideTCs COCTABJIEHHEM pacyeT-
Holt TeoQunbTpalMoHHOR cxemui. IloNHOTA M JOCTOBEPHOCTD MaTepHATIOB B KO-
HEYHOM HTOre ONpeNenglT BHOOP MeTOAMKH NPOTHO3HLIX MceneldoBanmil. B
Ka4ecTBe MONEeBbIX METOMl0B OLEHKH IMOpPOreoNOrMYECKHX 11apaMeTpoB TPYHTOB
30HBI 23palMHK ¥ BOIOHACKILUEHHBIX NOPOM, NPEANAraloTCs TPAAHIMOHHBIC METOBI.
Ins BptGopa pacyeTHRIX 3HayeHMit NapaMeTpoB TeoUNBTPAUMOHHON CXEMBI,
OlleHKY BHYTPEHHMX M BHEWIHMX TPaHHYHBIX YCIOBHHA Ha BCEX CTAOMAX HCCIe-
NOBaHHH PEKOMEHYIOTCH METOHb! MofleniupoBatust Ha ABM n DBM.



1, OBIHE NOMOKEHUA ®OPMUPOBAHUA
H NCCIIEAOBAHMUSA NPOLECCA MTOATOIIEHUA
TOPOACKHX TEPPUTOPU

1.1. B coomBerctBuu ¢ I'OCT 19185 — 73 *Tuppotextinka. OCHOBHEIE 1070~
xenua. TepMHHBI K onpefeneHua” TepMHH MOLTOIUIEHHE MMeeT Cleayiollee
omnpefciaeHne: “NoBbIlLEHHE YPOBHS NON3EMHBIX BOJ, MpMBOIsALlee K Hapylle-
HMIO XO3AWCTBEHHON HEATENBHOCTH Ha AaHHOH TeppuTopum’, ITO onpeneneHHe
IPUMEHHTENBHO K HHXXEHEPHBIM H3LICKAaHHAM 1A CTPOUTENIECTBA U COEPKAHHIO
Hacrossumx PexoMeHpauuii KOHKpETU3NpYeTCA HaMM ClefdlyoilmMM obpasom:
MOATOIUIEHHE — HanpaBiICHHBI! IpollecCc NOALEMa YPOBHA TPYHTOBEIX BOJ M
YBEIHYEHHA BJIAXHOCTH TPYHTOB HAa 3aCTPOCHHBIX TeppHTOpMAX, o0ycioBieH-
HBIil M3MeHeHWEeM BOAHOIO GajaHca (MpUXofHElEe cTaThH GanaHca npeoGnafaoT
Haj, pacxofiHbIMH) MNOJ BJIHAHMEM KOMIDIEKCA TeXHOTeHHbIX (aKTOpoB MpH
COOTBETCTBYIOHIMX NPUPOAHBIX YCIOBUAX ™,

1.2, PaGoTh! no cneun Puke pasBUTMA K NMPOTHO32 MOATOIICHUA HA 3aCTPOEH-
HBIX TepPUTOPHUAX MOXHO YCHOBHO NOHOpa3felMTh Ha [ABe IPYMIlbl:

OLEHKa JIOKIBHOIO MOLTONICHUA HA TEPPHTOPUAX NMPOMBILUICHHBIX MNpeN-
npuamait (1,2, 3, 62, 63];

OllCHKA * PervOoHANLHOTO" HONTOIUICHUA Ha FOPOACKHX TeppuTopuax (26—
30,37, 65,75 — 78].

Crciinduxa ¢ oTIHMeEe FOPOJCKUX TEPPATOPHA OT NPOMBILUICHHLIX TUIOLIG-
HOOK 110 pasBUTHIO NOATOIUIEHHA ¥ €0 Iporso3y ofuenpussanmi |65, 75, 781,

Creuvduxa u w™maciITaCHOCTh DPa3BUTHA MNOATOINIEHMA HA TEPPUTOPHAX
TOPOHAOB 32BUCHT OT:

MPUPOAHLIX YCNoBMH (KIMMAaTHYeCKHX, OporufporpadMiecKux, IreoMop-
(oNnorHYecKMX, TeONOrMYeCKMX H THAPOreoJIOTHYECKHX) ;

KOMIUIEKCa IpafoCTPOHTENBHBIX (PAKTOPOBR (IUIaHHPOBOYHOM CTPYKTYDHI,
THTIA ¥ TUTOTHOCTH 3aCTPOiiKH, HH)KEHEPHOH NOATOTOBKH TEPPHTOPHH) ;

XapaKTepa OCBOEHHOCTH NpWNeTaloUMX TeppuTopuit {CcremeBd 3aperynu-
POBAHHOCTH peK, HAIMWMA BOAOXPAHMIMLI, KaHaloB H OpOLUAeMBIX ,MaCCHBOB,
HHTEHCUBHOCTH 3JKCIUIyaTallH¥ NOA3EMHBIX BOM, OCYUIeHHs KaphepoB d ‘NIpy-
IHX FOPHBIX BhIpaGOTOK) .

0, KOMIUIEKCOM TEXHOTEHHBIX (PaKTOpOB ciieayeT NOHMMAaTh CyMMapHoe
BO3ACHCTBHE MHXEHEPHO-CTPOUTENBHON M XO3AHCTBEHHOM [eATENIBHOCTH Yeno-
BeKa Ha I'eoJIOIHYECKYIO Cpedy.

1.3, BeliensioT OBe CTaf¥M pa3sBHTHA MOATOIUICHUA: INpPH. CTPOUTEND-
CTBe ¥ NpH SKCIVIYATAUMH 3acTpoeHHoi TeppuTopuu. [Ipy 3TOM cremyer umers
B BH/Y, YTO NMOAHHMAIOLMHCH YpOBEHb IPYHTOBBIX BOJ MOXET JOCTHTHYTH OT-
MeToK GYHIaMEHTOB, 3aITyGlIeHHbIX dacTell 3TaHuit M COOpyXEHUH, NOAIEMHBIX
KOMMYHHKalHK yKe Ha CTaiMH CTPOUTENILCTBA.

1.4. lIpn H3yyeHHH M NMPOTHO3€ MOATOIUIEHMA HA 3aCTPOEHHBIX TEPPUTOPUAX
crieAyeT MCXOOUTh U3 HeoOGXOMMMOCTH  pACCMOTPEHUA 3ITHX BOIPOCOB KOMI-
JIEKCHO, € Y4eTOM MHOIOGaKTOPHOCTH 3TOTO ABJICHHA, a HE OTPaHHYMBATECH
yNpOIEHHBIM MOHMMaHHEM NOATOIUIEHUs  KaK MpOLecca NOBLILIEHHSE YPOBHSN
TPYHTOBBHIX BOZ B pe3yjibTaTe MOMOJHUTENBHOTO MHMWILTPAHOHHOTO IMTAHHS
H3 OTAEIIBHOM KOHKpPETHOM Y4acTKe TeppuTopkH. Taxol nomxopn TpeGyer uene-
HalpaBJIeHHO# JIOCTAHOBKM U TOJTANHOIC NpOBeHeHHS HHXeHepHO-TUiporenno-
THYECKUX W3bICKaHMit, WCHOJILIOBAHMA KOMIDIEKCa METONOB IO IMOJYYeHHIO
U o6paGoTke McxofaHo# uHbOpPpMAUMKH IR OUEHKHU TUIPOTEOIOTHYECKUX YCIOo-
BUH.

1.5.Tlon OCHOBHBIMHM NpoLECCaMH, ONPENENAOIMMHE pasBHTHe NOJATON-
TIeHMsl Ha TOPOJICKKX TePPUTOPHAX, ClIeAyeT TONHMAaTh:

noxbeM YpoBHsI TpyHToBHIX BoJ (YI'B) nepBoro oT noBepXxHocTM BOJO-
HOCHOTO TOPH30HTa, CYIECTBYIOLIETO HA MEPHOM HIBICKAHUH

nogseM YI'B B 30He BIMAHUA BONOXPaHIWTHIIL

¢opMEpOBaHHe HOBOIO TEXHOTEHHOIO BOMOHOCHOTO IOPU3OHTA HA MECT-
HOM I peTHOHAIBHOM BOJOYIOPE;

YBIDKHEHHEe M 3aMauMBaHME TpPyHTOB OOpPAaTHBIX 3achIMOK MO KOHTYpPY
(pyHIAMEHTOB, TNOMBANOB, MOA3EMHBIX COOPYXKeHHH; IUIaHUPOBOUHBIX NOACHI-
TIOK IIPH CTPOMTENLCTBE HA MPAKTHYCCKI HEMPOHMIIAEMBIX IPyHTax.
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1.6.[lomeem YI'B, obycnopnuBajoupit HOOTOIDIEHHE TeppUTOPHH, CliEAyer
paccMaTpuBaTh Ha oHe 3aKOHOMEPHO $opMHpOBaHMA peXHMa IPYHTO-
BLIX BOJ B ECTGCTBEHHHIX ycrmoBusax [78] B cootercTBmm c cymecrsylomet
cXeMolt paliOHMpOBAHMSA ECTECTBEHHOTO PEeXHMa IpYHTOBHIX Bod 144]. B aron
CXeMe MO CTelleHH YBJIAXKHCHUA TEPPUTODHH BBHIACNIEHL! TPH THAPOT'CONIOrHUECKHE
30HEI: OGWIBHOTO, YMEPEeHHOFo M HegocTaTouHoro muTaHus. Ilpupopssie ycnio-
BUs TUMM3APOBaHBl (65, 75] myTem BLIENCHMA B I'MOpPOTEONOrHYECKUX 30HAX
OCHOBHEIX TeoMOpQOTIOTHYECKUX TMoBepXxHocTelt (Makpogopmel) u reomopdo-
JIOTHYECKMX THIOB penbeda (Me30OpMBI) , KOTOPHIM COOTBETCTBYRT THNOBBIE
reoNIoro-JIMToNIornuecKkue paspeanl. 110 paspesam maHa KpaTKas XapaKTepHCTHKA
NMepBBIX OT NOBEPXHOCTH BONOHOCHBIX TOPH3OHTOB C OIMCaHHEM OCHOBHBIX
(PerMOHAIIBHBIX) 30HATBHBIX 32KOHOMEPHOCTE! eCTeCTBEHHOTO M TeXHOTeHHOIO
PEXMMOB I'PYHTOBBIX BOJ.

Hpu BBIIENEHNM [OTEHUUANEHO NORTOINIACMEIX TEPPUTOPHH Clefyer MCXo-
IMTb M3 IiyOUH 3aJIeraHus YPOBHA I'pYHTOBBIX Bof. [loTeHumansHo noprorvise-
MEBIMH TEppHTOPHAMH CllefyeT CuMTaTh TaKHe, Ha KOTOPBHIX YpOBEHbL TIPYHTOBBIX
BOA HAXOAWTCS HacTONBKO IMyGoxo (npeHmyurecrBeHHO Golee 4 — 5 M), uro
He MeIlaeT Hayaly CTPOHTENLCIBA C y4eTOM OTMETOK 3aN0XKeHHs HauGoliee 3a-
rMyvOneHHRIX CoOpyXeHut M ycTaHOBJIGHHOR cpemHell romoBoM aMIDIMTYROHK
xoneGanua YI'B. B npouecce cTpouTenkCTBa M IOCHeAyoOLIeH 3KCIUTYaTaLMyu
3MAHME M COOPYXEHMI HA TAKMX TEPPUTOPUAX HaGnOmAeTCA HampapieHHBIk
npouecce mogbema YI'B.

CooTBETCTBEHHO KpoMe NOTEHUHMATBHO MOATOINIAEMBbIX TEPPHTOPHH Crie-
AOyeT BHIAENSTH CE30HHO NOATOIUIAEMEIe, T/ie MOATOIUIeHUEe OBYCIOBIIEHO CE30H-
HBIMH HOJBEMAMK  YPOBHA TPYHTOBBIX BOA WIH MogkeMaMM B pe3ynbTare
9KCTPEMANBHBIX OCAIKOB M 3KCTpeManbHEIX maBoaxos. Ha Taxux teppurtopmnsax
IiaBHOE BHHMaHue IIpH MHXEHEepHbIX H3bICKAHMAX HOIDKHO OBITH yAEJIeHO H3Y-
QEHUIO DKM TPYHTOBLIX BOSL [Ji% OLEHKH BO3MOXHOCTA CE30HHOIO TOITOI-
JIeHUA.

Tumsauns pa3sHooOpa3sHbIX NPHPOOHBIX YCIOBMH SBJIAETCA OCHOBOM BBI-
60opa pacueTHEIX reo@WIBTPAIMOHHBIX CXEM C NOCNERYIOIMM 060CHOBaHMEM Me~
TOOOB IIPOrHO3a, a TaKXKe onpefdenser IMOCTAHOBKY W METOOMKY HHXKeHep-
HO-THAPOTEOIOrMYEeCKHX H3BICKaHUH.

1.7. PazBuve mnpoliecca MOATOIVICHHA HA TOPOACKHX TEPPHUTOPHAX Xapax-
TEPH3YeTCA ABYMS OCHOBHBIMM 3aKOHOMEPHOCTAMM — CKOPOCTHI0 NOObeMa
B xapakTepom Konebains NOO3EMHBIX BOJA: NoxbeM YI'B HOCHT ApKO BHIpa-
KEHHBIt XapaKTep M MO CBOMM NOKAa3aTesIfAM Bbilile FTOJOBON aMIUIMTYbI U3MeHe-
HHA YPOBHS HJIH aMIDIMTYIBI €T0 CE30HHOTO Mombema: nofbem YI'B sHaUM TENBHO
He H3MEHAET OOLIETO XapaKTepa KonebGaHHs ypoBHA Ha TOPORCKOH TeppuTopyH
M Kak Ohl HAKIaIRIBAcTCA Ha Hero, o0ycioBnMBas NOCTeNEeHHbiA NOXBEM YPOBHA
C OTACNIBHLIMH pe3KMMH NMOIbEMAaMH B TOfbl C 3KCTPEMANBHLIMM arMochepHbl-
MH OCaZKaMH MIIH [IABOAKAMH.

I 3aKOHOMEPHOCTH MAOJDKHBI YUMTHIBATBCA MpPHU OPTaHM3alMM CTRUUOHAp-
HBIX THJPOTEONIOrHYCCKMX W THAPONOTHYECKMX HaGMIONMCHMA Ha 3aCTPOEHHBIX
TEPPHTOPHAX.

1.8.llomwem YI'B B 30He BIHAHMA BOJOXpaHWIHMING, GOpMHpYIOLMHCA
KaK Mpouecc pasBHTHA MOATOIUICHHS HA TFOPOACKMX TEPPHTOPHAX, CIemyeT
paccMmaTpuBath Ha (oHe (OPMHpPOBAHHS TOANOpa NOA3EMHLIX BOH NpH 3aNoj-
HeHUM Bopoxpamnuma po ormerku HIMT (hamricunsi mopnopHbLii FOpH3OHT)
WM Ha ¢oHe CTaGWIM3MPOBABUIMXCH YpPOBHeH IOA3EMHEIX M NOBEPXHOCTHRIX
BOJ, fpH chopMupoBaBiueMcA noanope. CTabunn3upoBaBIIdecs IKCIUTYaTalHOH-
Hbieé YpOBHH B BOJOXpPaHHJIHINAX NpPH PacCMOTPEHHUM fMponecca NONTOIUIEHHSA
cJiefyeT OleHMBaTh AUdGepeHMpOBaHHO IS BOJOXPAaHWIMIL, CE30HHOTO MWIU
MHOTONIETHErO PEryJIMpOBaHHS, YTO ONpeReNnseT PasiMuHBId MOMAXOA MpH pa3-
MEICHHY NYHKTOB B PEeXUMHON CeTH M METO[MKH CTalMOHapHBIX MMApOreono-
rnyeckux HaGmionesnit, Inpuna npuGpexnofi 30HB BOAOXpaHWINIIA, B KOTO-
poft MPOHCXOIMT HOANIOp NOA3EMHBIX BOJ, Ha PABHHHHBIX PeKax MOXET HOC-
THraTh HECKOJIBKMX KIWIOMETPOB.

Ilpn 3anonHeHMM BONOXpaHWIMILA NPOMCXOMMT (uIbTpauks B €ro Gopra
#u ¢dopMHpyeTcst Npu3Ma HAKOWIEHHA (QUIBTPAlMOHHBIX BOA B HpubpexHOlH
30He aspauyy. OJHOBPEMEHHO e€CTECTBEHHRbI NOTOK I'PYHTOBBIX BOA, NUTAI0 WX
peKy, nonmipaercs (QUIBTPAUMOHHBIM MOTOKOM M3 BopoxpaHwiunia. Ilo rpa-
HMLie 9TX IBYX mnoTokoB ¢opmupyercs cBoeoOpasHas joHa paspena, rme
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Puc. 1. Cxema GopMHPOBAHHA TEXHOT EHHOTO BOAOHOCHOTO FOPHIOHTA

4 — 30HAa aj3pauMM  CnoXeHa NMPOHMIIAEMbIMH TpYHTaMM; 6 — 30HA a’3palyu
CnoXeHa  (raGonpoHUUaeMbiMM rpyHTamMH; J — MCTOYHMK HHMWIBTpalMoH-
HOTO MMTAHMS HZ NOBEPXHOCTH 3eMiM (3)aHMe, COOpYIXeHMe, ToN3eMHasd KOM-
MYHUMKanMs) ; 2 — HpOHMIIaeMble IDYHTH! (CymecH, mecku); 3 — coGONpOHH-
ZaeMbie TPYHTB! (CYDIIMHKM, JIECCOBMIHBIC CYTIIMHKH € NPOCNOAMH Gonee mwioT-
HbIX Pa3HOCTe#l TeX Ke I'PYHTOB H norpebGeHHbIX Nous) ; 4 — BOPpOynop {(ITMMHbLL) ;
5 — HampaBnieHHe ABHKEHUS MHOMABRTpYOLIEHCS BOIBI, 5— WHTEHCHBHOCTH
HHQUABTpaUMK; 6 — ypoBeHb MOA3EMHBIX BOJ, (POPMHUPYIOLIETOCH TEXHOTEHHOTO

BOAOHGTHGIC T TpHacH

pacxod HOTOKa paseH Hymo. B fipouecce 3amojiHeHus BONOXPaHMIMIIA 3TA Ipa-
HY1IA NOCTEIICHHO CMELIAeTCA K Ype3y BOGOXPAHWIMINA IOKA HE COBNAZAET ¢ HUM.
JTOT NMEpHON BpeMeHH CMEIUEHWA TPaHULIBI XapaKTepH3yeTcs IOCTOAHHOMN (unn-
Tpauue#i BOHBI M3 BomoXpaHunHiua. Janee BoccTaHaBIMBACTCA MUTAHWE PEKH
noj3eMHbIMH Bopamu. OpHaxo Tenmepp 3TO TMTAHEE NPOMCXOAUT IpH 3HAuH-
TENbHO MEHBLIHX THAPABIMYECKUX TPafAeHTaX.

IlpuBenensan miHaMMKa (GopMHpoBaHMA NOANOpPA NON3EMHBIX BOA M 06-
pas’oBaHMs HOBBLIX BOJOHOCHBIX TOPH3OHTOB B 30He adpaliMH TpeGyer ocoGoro
NOAXO[a MpH NPOCKTHPOBAHMK M BHIIOJHECHUM I'MAPOTEONIOTHYECKHX H THMOPO-~
JIOTMYECKHUX M3BICKAHMI IO MONYYEHMIO MCXOAHOH WHGQOpMaU¥M A INPOTHO3a.

IlpakMKa NoKa3bIBAET, YTO paHee BBUIONHEHHBIE NPOrHO3k MOFAHEMA Y POB-
HA B 30HEC BIMAHMA CYUICCTBYIOLWMX NN TIPOCKTHPYEMBIX BOMOXPAHWIHIL, Clie~
Ayer 06A3aTENLHO KOPPEKIMPOBATh NPOTHO30M foObeMa cymiecTByiomero YI'B
€ yYeTOM JHONOJIHAUTEIBHOIO BO3HEHCTBMA TEXHOTEHHbIX PaKTOpoB Ha IOpOR-
CKOk TEpPUTOPHH.

1.9. lpn 06pa3zoBanuM TeXHOTEHHOTO BOJOHOCHOTO TOPU30HTA B IDYHTaX
30HBI 29paliuy HeOGXOAUMO Pa3THUATh ABA CTIyYan:

nofi3eMHbic Bofikl (GOPMHPYIOTCH Ha MECTHOM BOJAOYNOpe BHIE HEpPBOIO
OT DOBEPXHOCTH BOAOHOCHOIO TFOPH30HTA, CYLISCTBYIOLIENO B Hadale OCBOCHMS
TeppUTOpUH. TexHOTCHHLIH BOINOHOCHLIX TOPH3OHT UMECT OI'paHHYEHHOE pac-
NpoCTpaHeHHe B MOpefenax IioUiagy pasBUTMS MecTHoro Bopoynopa. Co Bpe-
MeHeM [oA3eMHble BOHABI 9TMX [BYX FOPH30HTOB MOTYT 00pa3oBaTh eAWHLIA
BONOHOCHLIH I'OPHIONT;

noa3emMHnie BOAL (OPMHPYIOTCA Ha PErHOHATBHOM BOHOYINOpe, KOTAa

OO Hayala OCBOCHHJA TCPPUTOpHM B 30HE abpanyu ObUIM pasBHTHI NON3eMHLIC
BOJB CHOPA/MYECKOro PacHpOCTpaHeHMs WM TNOoJ3eMHBIE BOAbl BoOOGWie OT-
CYTCTBOBANH.

B 30HC¢ ajpauyu NpoUECC MHUTPAMH BOXL! B pPE3YNBTATE TEXHOTEHHOTO
HHOWIETPANOHHOTO TMTAHUA 33KIIOYACTCA B HEHOCPEACTBEHHOM NOCTYIUICHMH
BOJbl HA HIXHWI BOROYHOp (MeCTHRIN WM perMOHANBHLIA) M famee Ha yPOBeHb
dopmupyollleroca (paHee CyleCTBOBAaBIEID) BONOHOCHOIO TIOPH3OHTA MU
3707 npouecc HocuT Dosyiee CAOXKHBIA xapaKTep: Hacklllesie TPYHTOB 30HBI a3pa-
UMM, OBMXKeHHMe BRarM OOHOBpPeMeHHO BBepX M BHM3. dopMUpoBaHMe ’’nomBe-
HIeHHBIX "’ BOJOHACHIILICHHBIX MACCUBOB I'PYHTA,

Hosromy nenecooGpasHO UCXOMMTH H3 MABYX. CX€M Pa3sBHTUS NOXTOIUIEHMA,
Ileppast — 30Ha aspalil CIOXeHa XOPOLIO UpoHMuaembIMu rpyHTamu. [logbem
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YPOBHS NOA3EMHBIX BoZ (OPMHPYOIUECTOCH BOJOHOCHOTO T'OPH3OHTA HPOUCXO-
OAT HEeNOCPEACTBEHHO OT MOBEPXHOCTH BOAOYNOpa OO CXeMe CHM3Y — BBepX
(puc. 14). Bropasa — 30Ha 2a3paUMH CNIOXKeHA C71aGONPOHHLAEMBIMH TPYHTAMHE
(HanGonee THMRMYHBIM ABAAETCA TeONOTO-IHTONOTHYCCKHUI paspe3, NMpeCTaBJieH-
HbI JIECCOBMIOHBIMH CYINIBHKaMu ¢ IpOCnosMH HX Gosee IUIOTHBIX pasHocTei
4 norpeGeHHBIX ropU30HTOB MOYB) . B Hauanwxoit dase POPMHPOBAHHA BOIOHOC-
HOrO TOPH30HTA NPOHCXOMHMT YBJIAXHEHWEe M HaCHILICHHE TPYHTIOR B Begxrleﬁ
9aCTH 30HbI a5palyH, UTO ABNAACTCA NPHUMHON HOATOINICHHS COOpYXKeHHH ’mog-
BEINEHHBIMU®® MON3eMHBIMH BOJAMM B OTHENBHBIX TOuKax Teppuropud. B cpen-
Hell (ase dopmHpoBaHNsA TOpH30HTa HabniofaeTrcs OBHXKeHHE BOOBI OJHOBpe-
MEHHO CHM3Y BBepX (K HOBEDXHOCTH 3€MIIH) U CBEpXY BHM3 (XK HMXKHEMY BOJO-
yropy). 3To ofycnoBnuBaer Hepegko GOPMHMpOBaHHE KYNOJOB HOKTOIIEHHS
fpH OTCYTCTBHH OOIMENpHHATON MOBEPXHOCTH MOA3eMHBIX BOJ B Ilpefenax paii-
oHa (puc.1,6). Ha saxmouwtensHo#t dase ¢opMHpoBaHUA TEXHOFEHHOIO BOAQ-
HOCHOIO TOpH30HTZ HabmiopaeTcst HalpabBlieHHBIA NOXLEM YPOBHA MOA3EMHBIX
BOM, NPUBOAAUMHK K MOBCEMECTHOMY NOZTOIDICHUIO (Nowtanku (paiona) .

BhIienpuBeNeHHY0 [MHAMHKY (OPMHpPOBaHAS TEXHOTEHHOTO BOBOHOC-
HOro rOpM30HTa HeoOXoAUMO MMETh B BHIY PH NIPOEKTHPOBAHHU H BBINOJHE-
HBM THAPOreONIOTHYECKNX M3BICKaHWHK i OOOCHOBAHMA pAacyeTHOH CXeMB,
OpH COCTaBJleHUH KoTopo#i TpeGyercs onpedeNMTk HanpaBleHHe MOTOKA NOMd-
3eMHBIX BOJI, €10 MEPHOCTD, XapaKTep NPOTCKAHUSA NPORecCa M UIMEHEHHE IPaHuy-
HBIX YCIIOBHA BO BPEMEHHU.

1.10. ¥YBnaxHenne 4 3amMauMBaHve IPYHTOB OOpaTHBIX 3achiflOK, WIAHHPO-
BOYHBIX NOACHINOK IO flepUMeTpy GYHIAMEHTOB, NOMBANOB 30aHHA H coopy-
KeHHi, YTO HPUBOMUT K WX NOATOIIEHMIO, 2 HAa OTASJIBHBIX YyuaCTKax K 3a6o-
TaYMBAHHIO MOBEPXHOCTH, 0ObIYHO HaGHIONaeTcs Ha 3aCTPOCHHBIX TEPPUTOPHAX
reoJIOro-NIHTONOTrHYCCKHI Pa3pe3 KOTOPHRIX NMpeACTaBneH (CBEpXy BHH3) :

cnoff 1 — CYrnMHKH, cyTiecH HOKPOBHBIE MOIHOCTHIO 10 3 — 5 M;

ciof 2 — mnmHsl  (XBANBIHCKHE, MaAKONCKKe), CYTHHWHKH I[DIOTHBIE
(MopeHble ¥ ip.) ¢ KoxpduimenTamu dunbrpauun mMeree 0,1 M/cyT.

Ha 2TMX TeppHTODUSIX B €CTECTBEHHBIX YCIOBHMAX, 0COOeHHO B IMAPOre0sio-
IMYECKMX 30HaX YMEDPEHHOI0 M HeAOCTATOYHOIV [MTAHHA, NMOJ3eMHbIC BOXBI
B gioe |, kak IpaBWio, OTCYTCTBYIOT. TojIbKO HHOIZIA MOryT HaGmoaarsca
NOA3eMHbLIC BOIKI CHOPAAUUSCKOTrO PACHPOCTPAHEHHS B HEPUORL MHTCHCUBHOK
HHGunpTpauMn arMocdepHbIX ocagkoB. Huxcnmekaumme MNPaKTHYECKH HENpo-
Hunaemple TpYHIBE (CTOH 2) He CONEPXAT IpaBUTALUOHHYIO BONY H SBRAIOTCH
BEPXHUMH MECTHBIMM W/IH PErHOHANBHBIMH BOJOYNOPaMH HIDKEIEXKAUMX BOMO-
HOCHBIX FOPH3OHTOB.

HogromwieHre B TaKHX YCIOBHAX OOBSicHAeTcA peliCTBHEM TeXHOreHALIX
¢akTOpOB, 2 ero ClelMPUKa 3aKNIOUAETCHA B JIOKATLHOM Pa3BHTHH Mpolecca,
KOTa TeéXHOreHHbIH BOIOHOCHBIH FOPU3OHT 1 oOilienpuHsATas cBoGoaHasd MoBepX-
HOCTB NOA3eMHBIX BoJ, otcyIcTByOT. [loatomMy nporHoWpoBanHe W3MeHEHMS
YI'B ne uMeer cCMBICIA, a Heu30exHbit PaxT noAToIeHUA HeoOXOAMMO YU TBI-
BaTh NPH CTPOUTENBLCTBe, MCNONL3YyA METOR aHaToTWH, 3apaHee NPOeKMMpYS
KOMIDICKC A THRIX Meponpua Tl IOKANEHOTO J1aHa.

1.11. PasBuTHe MOATOINICHHS HA I'OPOOCKHX TeppHTOpHAX (HONBEM YpPOBHSA
TPYHTOBBLIX BOA H YBeJIHUeHHC BIOKHOCTH FPYHTOB) o6ycnoBnusaey:

3aTOIDICHHE 3ar71yOGNeHHRIX YacTel 3Mlalui M coopyXXehuli, HOA3EMHBIX CO-
OpyXeHUH H KOMMYWAKaUHH ;

H3MeHeHHe NPOUHOCTHLIX K e)opMaUMOHHBIX CBOHCTB IPyHTOB ;

H3MEHCHHE XHMMUYSCKOTO COCTaBa MOA3EMHBIX H NOBEPXHOCTHBIX BOI;

AKTHBH3ZONIO WIN BOJHHKHOBEHHE WH)XXEHEPHO-TEOJIOTHYSCKHX HPOLHECCOB
M ABNeHHl;

HOBBELICHHE CEHCMUYHOCTU TEPPHTOPHIL.

370 Bnevyer 32 coOoft Uenbit psAd HeTaMMBHBIX MNOCNEACTBUHN Kak 3KOHOMHUYEC-
Koro (3arparbl cpeiCTB M BpeMeHH Ha JIMKBHIAUMIO NONTONNEHUN), TaK U CO-
yMansHoro mwiaHa. OTcloNa BO3HMKAIOT npoGneMbl oGecnieyelust HOPManbHOIO
byHKuMoHHpOBaHMA FOPOACKOH TeppUTODHH, PAHMOHATBHOTO HCINOAB3OBAHUA
M OXpaHbI TeoJIOrHYECKOR cpenbl, T.K. HCKYCCTBEHHOe HapylieHue mo6oro Kom-
MOHEHTa BBIILIBACT €€ H3MCHEHHE, BHIPAKAIOMICECH B Pa3BUTHH TEONIOTHYECKHX,
P¥IMKO-XMMIYeCKHX M OHOXMMHYECKHX HpPOUECCOB HPOTCKAKHHX € pasiiHy-
HOM CKOpPOCTRIO B 3aBUCHMOCTH OT KOHKPETHOH CHTYalluH.



1.12. B cootBeTcTBHH ¢ TpeGOBaHHAMH OCHOBHBIX HOPMATHBHBIX HOKYMEH-
TOB 110 MHXXEHEPHBIM H3hICKAaHUAM OFHOA M3 IMaBHBIX 3a/1a4 MHXKEHEPHbLIX U3bIC-
KaHuH ABJISETCS KOMIUIEKCHOE M3yycHHE MPUPOOHBIX YCIOBHHE CTPOUTENBLCTBA B
COCTABJIEHME MPOTHO30B M3MEHCHHI OKpyXatoure#t npupopuol cpepbl (B 4act-
HOCTM OleHK2 IUJIPOTEONOIHYeCKUX YCIOBHH H NMPOTHO3 MX W3MCHCHMS) MOJ
BO3MCHCTBUEM CTPOMTENBCTBA M JKCIUIYaTauuy NpeRnpysTHi, 30aHUH n coopy-
skeHH# ansg OGOCHOBaHMs NPOEKTOB KOMIUIEKCHLIX 3alMTHBIX MepONpHATHH
no NPeRYNPEKOEHNI0 H NUKBHIANMU HeOMaronmpuATHLIX NOCTHEACTBHI Bo3mei-
CTBHSA CTPOMTENBHONA NPAKTHKH YeNOBEKa Ha OKPYKAIOLLYIO cpeny.

1.13. OueHKy TIuApPOTEOJIOTHYECKHX YCIOBHA TOPOACKUX TEPPATOpHMH,
NPUMEHHTENIBHO K pellennio nmpoGneMbl MOXTOIUIEHHs, ClefyeT paccCMaTpuBaTh
KAaK OCHOBY YCTaHOBJIEHHA BO3MOXHOTO (PaKTa H3MeHEHHA YPOBEHHOTO DEXH-
Ma TPYHTOBHIX BOJ M BBIABJIICHHS XapaKTepa HalpaBIeHHOCTH ero pasBHTHA.
Top, ouenKolf r’HAPOreoNoOrHYeCKUX YCIOBHHA NOHMMACTCA CXeMaTH3alus npupon-
HBIX YCNOBUH, TeXHOTeHHBIX pexkuMoobpasyoumx GakTopoB KB yCTaKOBNEHHe HX
(hyHKUMOHALHON HAIEXHOCTH.

Cxemamusais B 06Go6iieHHOM BHIE 3aKaHYMBAeTCS COCTapJlIeHHEM pacdeT-
Ho#t reodwnbTpanHoHHO# cxeMbl. ITa CXeMa C OMNpeNeNeHHOM CTEMeHBIo Tou-
HOCTM M HajeXHOCTM [aeT mpescraBneHne o bopMe M pa3mMepax HcclexyemMoft
o6nacTd GWIETpaluH; ee KIMMaTHYECKHX, opormaporpabuyecknx, reomopdgo-
JMIOTHYECKHUX, TEONOTMYECKHX H THAPOTCONOIMYSCKHEY OCOOeHHOCTHX; XapaKTe-
pe 3aCTpOH KM M MIDKcHepHO! NMOATOTOBKH TeppHTOpUM; O THAPOJUHAMHKE MOTO-
Ka, ero pacyeTHnlx (PUNBTPALMOHHBIX XAPAKTEPUCTHMKAX, BHYTpPEHHHX WM BHelll-
HHX TPaHKYHBIX YCIIOBHAX.

1.14. MporsHo3 M3MeHeHHs THAPOTEONIOTMYECKNX YCIOBHH — 3KCTpanmonsi-
flid BO BPEMEHH M (MNM) NPOCTPAHCTBE M3MEHEHHU IMAPOTEONIOTHMYECKMX YC-
noBM# pattoHa.

Ilpy HccnemoBaHMM mpomecca NOZTOINIEHHA Ha TOPOACKUX  TeppHTOpHAX
clefyer BBINC/AHATE AB2 BHAA TIPOTHO3OB — KA&ICHOApHBIH H BEpPOATHOCTHBINA.

OcHoBHOI 3amave#i mnporsosa mogbema YI'B npu noaromienuw spnsercs
OLiEHKa MAaKCHMaibHoro nopbeMa YI'B nop meficTBueM TexHOTeHHBIX ¢raKTO-
POB Ha IMEpHOJL CTPOMTEIILCTBA M Ha MpeAnojaraeMulii MepHOY, SKCINIYaTalMM
3M1aHMIf, COOpPYXeHMH C yYeTOM Ce30HHLIX M MHOTONETHHX koneGanu#t YI'B.

Bpems aKchyarauuy onpenenaeTcs MCXo[i M3 THIA M CPOKOB 3aCTPOHKH B
npenenax BuIGpaHHOM NMROWANKK (HaNMPHMeD, IPelyCMaTPHBAETC 3aCTPORKa Yac-
TH IUIOLIAAKH, OpyTas YacTh GyneT 3acTpauBaThCs MO3XKe) ; CYLIECTBYIOlleH 3acT-
POMKH BOKpYr BpIOpaHHOM IUTOIANKY M HaMeuaeMOH B MepcleKTUBE 3aCTPORKH
(HanpuMep B COOTBETCTBUM C IeHepalbHbIM IUTAaHOM) . YueT TMHAMHKH 3acTpoii-
KM NpH NPOTHO3HBLIX INpopaboTKax u3MeHenns YI'B umeeT BaxHoe 3HaueHMe,
T.K. JOTONHUTENBHOE CTPOMTENIBCTBO MOXCET HM3MEHHTh NPUHATHIE TpaHHYHbIC
YCTIOBHA M CYIHeCTBEHHO TIOBJIMATE Ha peKMM I'PYHTOBLIX BOM B IipefieiaX BoIOpaH-
Ho#t miowianku. CreneHb BepoATHoC™ (% 0OeCrneyeHHOCTH) NMpOTHO3HOrO YpOB-
HA [OJOKHA ONpeNeNsAThCA COBMECTHO NMPOCKTMPYIONIEH M M3BICKATENILCKON opra-
HM3aUMAMH B KaX[AOM KOHKDETHOM CJIy4Yae C YYETOM CYLUCCTBYIOIMX BHYTpPeH-
HHMX H BHEIIHMX IPaHMYHBIX YCJIOBUH H BO3MOXKHOIO HX U3MEHEHHA.

Pe3synbTaT mporHO32 IOTDKEH NPEICTARMATECH B BUAE KapT NPOTHO3HBIX
YT'B, dopmupyoumxcs nop NeCTBHEM Bcex pekuMooGpasylonmx ¢pakTopoB, U
KapT NPOTHO3HLIX YpOBHe#l ¢ BBIGpPaHHON CTEeNmeHHIO 06ECIeYeHHOCTH BIITHAHUSA
KaKAOro M3 OCHOBHBIX pekuMooGpasyoumx ¢axtopoB. B cnydvae, ecnu ypo-
BEHHBUA PEXHM IPYHTOBLIX BOZ B TOHOBOM pa3pe3e XapaKTepH3yeTcsi 3HauMTellb-
HBIMH CE3OHHBIMM KONICOAaHMAMH YpOBHA, TO KpOMe BhillleHa3BaHHLIX XapT
¢jieflyeT COCTaBNSATL KAapTbl MPOTHO3HBIX YPOBHeHl Ha xa&ak'repuue NepHOARI
Bpemeru. Taxue faHHLIE ABIAAKTCH OCHOBaHHEM JUIA BBIOOpa NMPOEKTHPOBIIM-
KaMH pacueTHsix YI'B.

1.15. OCHOBHBIM BApUAHTOM KalIEHAAPHOTO NPOTHO3a SABNAETCH YUeT BCEX
COCTABNAKIMX BOJHOro GanaHca BeposTHOCTBIO P=50%. IIporHo3s BeimosHsiercs
[0 HACTYIUICHMS CTaGMiIM3alMy TIPOTHO3HOTO YpOBHsA IpyHToBEIX Bol. HeoGxo-
IMMO pacCMAaTpUBaThb TaKXKe BapHaHT C YYeTOM MAKCHMAIBHBIX 3HaueHuit OC-
HOBHBIX NMpPHUPOMHBIX M TEXHOI¢HHBIX peXxuMoobpasyoumx (PakTopoB — aTMOC-
depHble ocaiku, CTOK HWIM HHOWIBTpaUMA NpMHMMAETCA BEPOATHOCTHIO P=1%
(MaKCHMaNEHble) , HCMApPEeHHEe — BEPOSTHOCTEI P =99% (MuHumanbHile). Ilo
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BpeMeH MaKCHMabHBIC YCTOBMA HAKNALLIBAIOTCA HAa ToA, KOTA2 HAacTynaer
cTabunu3alua MPOrHo3HOTO YPOBHA.

1.16. BepodTHOCTHBIN TIPOFHO3 OCHOBBIBACTCH HAa MHOTONETHWX HabGnwone-
HUIX 32 MOA3eMHBIMH BOJIAMHK Ha TNOCTOAHHO AedcTBYIolell peXuMHOH ceTH
cranpuif Mwunreo CCCP, Munsopxo3a CCCP. 3pgecp nyrem oGpaboTku HaGlo-
IeHW MeTolaMyl MaTeMaTHYECKON CTATHCTHKY BBLIWICIAIOT YPOBHY BEPOATHOCTBIO
oauu pa3 B 10, 25, 50 u Gomnee ner. [lpy 3TOM npoABIEHHE T'MAPOTeONIOTH-
yeCKoH XapaKTepHUCTHKM HaHHOM BeEpoOSTHOCTM He CBA3AaHO C KAICHAAPHBIMU
[aTaMH ¥ MOXeT NPOSABHTHCA B M0G0 roa.

1.17. Tlom pacueTHHIMUM YPOBHAMH ClIeflyeT NOHMMATL NPOTHO3HBIE YPOB-
HH, BHIGHpaeMble NMPOCKTHPOBIMKAMH [UIS pacyeTa NPOEKTOB BOJONOHMXKEHUA
Ha IlepHo[ CTPOUTENLCTBA H KOMIUTIEKCa 3aLMTHBIX MEPOMNpPUATHIL IPOTUB MOATOII-
JIEHHWA Ha Mepuol SKCIDIyaTaluMH 3acTPOeHHOM TeppUTOpUH. PacueTHble YpOBHH
MOTYT NpPHHHUMATHCA B LefloM jif nnowaaxud (paloHa) CTPOMTENECTBA H JUIS
OTIENEHLIX 37aHMH, COOpYXeHHH B 3aBMCHMOCTM KaK OT IKOHOMHUYECKHX MOKa-
3aTejlelt MpopabaThIBAEMbIX PATHYHBIX BAPHAHTOB KANMTATLHOIO CTPOMTENLCTBA
¥ KOMIUIEKCA 3ALMTHBIX COOPYNEHUH, TaK U OT HeoGXOAMMOCTH HOPMATLHOTO
(PYHKUMOHMPOBAHUA BCell 3acTpaMBaeMoOM U yKe 3aCTPOSHHON TeppUTOpUM:

1.18. IIporHo3 ypoBEGHHOIO peXHMa TPYHTOBBIX BOA HeoGXOMMMO BLINOJI-
HATH WIS TeppUTOpPUU BCErO TOpPofa HMIHM ero pallOHOB B MpeNendX ecTeCTseH-
HBIX M HMCKYCCTBEHHBIX TMApOIMHAMHUECKHX TpaHMil NEPBOIO OT MOBEPXHOCTH
BOZIOHOCHOTO TOPH30HTa C YYeTOM MepCHEKTHBHOTO OCBOCHHS TepPUTOPUH (65,
78). B Takom cnyuae oTnagaer HeoGXOTUMOCTh BBINONMHATE MMIPOre0JIOTHYECKHE
MPOTHO3bl ONA OTACNBHBIX [WIOWANOK (37aHue, COOpYXeHNe, MHUKPOpanoH,
OpOMBILUIEHHbIC MIOMIAAKH) . JTO  NojoXeHMe oO6yCIoOBNMBaeT NpoBeaeHHe
HH)KEHEPHO-THAPOTeO/IOTHYECKHX  M3BICKAHMI [ pellleHHst OCHOBHBIX 3ajiay:
OTpENCNICHUA pPACYETHBIX TUAPOTEONIOTHYECKHX MNapaMeTPOB BOJOBMELIAOIMX
MOPON, H T'PYHTOB 30HBI a3pallMH, U3YYcHHsA YPOBEHHOIO peXuMa MNOA3eMHBIX
¥ TIOBEPXHOCTHBIX BOJ, OLEHKHM B3aMMOCBN3H TPYHTOBHIX BOJ, C NOA3EMMHBI-
MH BOJAMM HYDKEIKAILMX BOJOHOCHBIX TOPH30HTOB H NOBEPXHOCTHBIMH BOMA-
MH KOJIHUeCTBEHHOM! OUEHKH GanaHCOBBIX COCTABNAIOWMX TMMTAHWA K Pa3Tpy3KK
TPYHTOBEIX BOJ.

1.19. [lpuxodnsle ¥ pacxoAHble CTaTbH OajiaHca IPYHTOBBIX BOJ ABJIAIOTCA
Pe3YNLTHPYIOMHMH 061Iero BogHoro 6analca ropoicKo# TeppHTopuH. OHH DOMXK-
Hbl pAacCUMTBIBATL IJIA TPeX SAPYCOB: MOBEPXHOCTH TFOPOACKOH TeppUTOPUH,
30HBI 23paUMK U [IOBEPXHOCTH IPYHTOBEIX Bog, (Tabn. 1).

OcHoBHbIe eCTeCTBEHHbIE U TeXHOTeHHbie PaKTopbl, olipeensdolye MpUXOM-
Hhie M pacxofMble CTaTed OO0uero BopHoro GasaHca ropoficko#t TEPpPUTOPUM
npHBeNeHkl B 061eM KiaccuduKaTope npolecca NOATOIVICHHA (Tab. 2?.

1.20. Cocrapnswoupic Ganahca or HeACTBHA pPa3sHOOOPa3’HBIX TEXHOTEH-
HBIX (akTOpoB B YCNOBHAX TFOPONCKO#H 3acCTpOfiKH MAO H3YyUeHBI, T.K. HeT
TOPONOB, Ile KOMIUIEKCHasA peKMMHasA CEeTh MOCTPOEHAa U NOCTORHHO YHKIIHO-
HHpYyeT.

P Ilpy npoekTHpoBaHMM M BBUIOJIHEHHH KOMIUIEKCHBIX TH/POTEONIOINYECKHX
H3BICKAHMH 1A [POTHO3a MOMATOIICHUA W O0OCHOBRHMA NPOEKTa 3ALUMTHBIX
MeponpuaTHi creflyeT MCXOOMTH M3 0coGeHHoCTelt aac‘lépoﬂxu ToponcKoH Tep-
MTOpHH, OKa3biBalOIlell CYIeCTBEHHOE BiMAHMe Ha OalaHC IPYHTOBEIX BOK.
TH 0c006eHHOCTH O0G6GOCHOBLIBAIOT BHIGOp GalaHCOBHIX INIOUIANOK H MeETOIM-
KM HCCNenoBaHuit no oneHke cocTaBisioumx Ganalca B npefienaX FpaHHUL Io-
PORCKO¥ TepPUTOPUM (NPUHWMAIOTCS B COOTBETCTBHM C FEHEPAILHBIM TUIAHOM)
BbIJIEN A OCHOBHbIE 30HBI 3aCTPONKH.

Tleprast — 30Ha 3aBepuleHHofl 3acTpoliku (BO3IMOXHO CTPOMTEILCTBO TOJIBKO
OTHAENBHBIX 30aHnH, coopyxeHnl) . TexHoTeHHbI THN peXHMa TIpYHTOBLIX BOI
YCTaHOBUBIUMHCH WM HabnopawTca ONpERefieHHple 3aKOHOMEPHOCTH B NOMb-
eMe (CHHDKEHHH) YPOBHA.

Bropas - palioHbI crapoit 3acTpoitki. I'eHepansHBIM IDIaHOM HpedycMat-
PUMBAETCA PEKOHCTPYKILMS 32CTPOHKHM WM €e CHOC U HOBOE CTpOHTensCTBO. Pe-
KUM TPYHTOBLIX BOJl aHaIOIHYEH peXXMMy nepBoff 3oHEL. Ilo oxoHuaHuio pe-
KOHCTPYKUMH MWIIM HOBOIO  CTPOMTENLCTBA NPOM30HACT M3MeleHue ypoBEH-
HOTO PEXHMA TPYHTOBLIX BONX B CBA3H C U3MCHEHHEM NPHXOAHBIX H PaCXOAHBIX
COCTaBAAIUMX OanaHca fof peHcTBHeM HOBBIX TEXHOIeHHBIX ¢akropoB. [na
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Tab6bnuuna 1. lpasuHnHANLHAA CXEMa COCTABRIOUINX BCIHOrO
Ganauca rOpoACKOil TePPHTOPHH

Ilosepxnocrs 3emau

Armocdepubie ocankn

TexHoreHHbie H KOHOCHCAUNOH-
Hhle BOAbI
ITpnTOK NOBEPXHOCTHHIX BON,

Hudunerpaunsa ocagxkoB, TeXHOTeH-
HBIX 1 KOHIEHCAIIMOHHBIX BOJ,
CymmapHoe ucnapesse

OTIOK HOBEPXHOCTHELIX BOJ,

3ona aspayuu

Undunsrpaiys arMocdepHBIX
OCAJKOB, TCXHOTEHHBIX H KOH-
JeHCAUBOHHEIX BOJ]

IoTepu Bo/IbI M3 OBEPXHOCTHHIX
BOOTOKOB H BOJOEMOB

CymmapHast nHQUNETPALMA Ha ypo-
BeHb TPYHTOBLIX BOJL

Cymmapnoe
aspauuu

HCHapeHHEe N3 30HHI

I'pynrosste 800b1

Nudunerpaums arMochepHbIx
OCafIKOB, TEXHOTEHHBIX H KOH-
[EHCAHOHHEIX BO,

TloTepu BOARI U3 HOBEPXHOCTHLIX
BOHOTOKOB ¥ BOOCMOB

TipuTOoK mOA3eMHHIX BOX

Hcnapedne ¢ ypoBHS NoA3eMHBIX
BOR

TpasciMpalus pacTeHUSIMHU
Pasrpy3ka noaseMHbIX BoA:
B MOBEPXHOCTHRIC BOHOTOKH

H BOZOEMKI
HMCKYCCTBEHHBIMH COOpYXKe-
HUAMY
POAHHKAMH

OT10K NOJA3EMHLIX BOJL,

IIPOTHO3HBIX NpopaBoTox YPUBRCHHOTO peXMmMa B 3TOH 30He Heo OXOAMMBI HaHRble
KONIHUCCTBEHHON OLCHKY COCTaBnsioXx GanaHca No pexvMHLIM HaGmoaeHuAM
B NEpBO 30HE Ha yyacTKaxX C aHANIOTMYHLIME YCTIOBHAMH H THIAMH 3aCTPOUKH.

Tpetnss — HesacTpoeHHble (pe3epBHBIC) TEPPHTOPHH, Ha KOTOPHIX reHepank
HEIM IDIZHOM TIpefycMaTpHBACTCi COBpeMeHHad 3acTpolika. B 3Toft 30He Ha-
GrofacTCs eCTECTBEHHBHA pejxM TPYHTOBEIX BOA. B mpouiecce HOBOIO Kamu-
TallbHOTO CTPOMTENLCTBA M fAajiee B Iipouecce IKCTUIYAaTaUNHU TePPHTOPHH PEXUM
IPYHTOBBIX BOJ MPETEPIMT onpereslcHHbie M3meHeHus. ISt TPOTHO3HBIX Mpopa-
6OTOK pexuMa B 3T0H 30He HeoUXOMMMbI HAaHHBIE KOJIMYECTBEHHOH OLEHKM co-
crapisioumx GanadHca N0 peXXMMHBIM HabNIOAEHUsIM B TIepBOit 30HE Ha ydacTkax
¢ aHANTOTMYHBIMY IPUPOAHBIMH YCIOBUAMY ¥ TUNIAMH 3aCTPORKY.

1.21. B xauecTse OCHOBHOI'0 METOAA NpPOTHO32 YPOBEHHOTO peXHMa TPyH-
fOBBIX BOJI PEKOMEHAYCTCA MeTOf MAareMaTWyecKOTO MONEIHPOBaHMSA, peanu-
syemuiit Ha ABM u 9BM [27 — 29, 37, 65, 66, 70, 78], ¢ npuBnedyetnem Meto-
OB AHWIOTHA M AHANHTHYECKHX PaCyeTOB Ui OUCHOYHBLIX MPOrHO30B HA paH-
HHMX CTAIMAX HCCAIEAOBAHMUHN.

Maremamnyeckoe MONGIHpPOBaHle NO3BONAET HONOHTH K CO3/JaHMIO [O-
CTOSIHHO LeficTByomeh reo@uIbTPpauHOHHOH MOAGTH 3aCTPOEHHOHM TeppHTOpPUH.
Co3paHye Takoil MOACHH TIO3BONSET: yuecTs MoGbie n3meHeHus (KOHKpPETH3N-
poBaTh B NPOCTPAHCTBE U BPEMEHM) BHYTpPEHHMX ¥ BHEWIHMX I'PaHHUHBIX yC-
NnoBH# B mpelenax BccH TEppUTOPHM NyTeM BBOAa B MOMenb JOMONHUTENIBHON
HHPopMauMy, NoNy4yaeMoif B MpPOLECCC MIBICKAMUA M KOMIUIEKCHBIX PEeXHM-
HBIX HAOIIONEHHA Ha NOCTOAHHO HeiCrByOlUel pEeKMMHONW ceT; BBLIABHTH pa-
UMOHAILHOCTD MH)KEHCPHOR 3RWUTHI € TOUKH 3peHUA 3P PeKTUBHOCTH ee IKCITY-
aTauMu, coOMIOfleRUsl NAPUPOLNOOXPAHHBIX, CAHUTAPHO-THTHEHWYECKUX Tpeboba-
EM#l; ONTUMM3KPOBATh KOMMOHOBKY, KOHCTPYKUHIO W PEXXHM paGoThI 3aILMTHBIX
COOPYIKEHHH,

10



11

Tabnauna 2, O0umil KiaaccHUKATOP NMPoOEcca MOATOILICHAA

1
aTMocdepHBIe

OCafiKH
ArmocdepHbie
OCajKH, Bbila-
HarouMe Ha ro-
BEPXHOCTS.
Kos¢pduun-
SHT uHbDUNE
TpalMH pac-
CUMTHIBACTCA
Auddeperiy-
POBAHHO ¢ yue-
TOM CTpOEHUS
30HBI 22palHH,
IDIOTHOCTH 3a-
CTpPOHKH H
HHDKeHepHo#!
NOATOTOBKH
TeppPUTOPHH

IO CeTAM BOIO-
HeCcyLLMX KOM-
MYHHKallU!
(BogomnpoBof,
KaHanu3anus,
ropsiyee BOJO-
cHaOxeHue)
st Kakaoro
THIIZ 3aCTpo#t-
K# TEPPUTO pHH

Bopgononaua W

OPYXeHMAx
BOfdCNOTpEO-
TAOLMX n%)o-
ussoncts TIII,
CTaHIMM OUMCT-
KH BOJbI, Ha-
COCHBJE CTaH-
MM  BOJO~-
TpoBOAA U Ka-
HasIM3allu,
OWMCTHBIE CO-
OpYXeHHA ¥ Jp.

Tonus 3ene-
HBIX HacaXe-
Hult oGidero
HONE30BaHuA
(cxBephl,
SynbBaphl,
napku) , opo-
LieHne Mac-
CHBOB Cellb-
CKOX034ii-
CTBEHHEIX
yroau#

1
KOHAECHCALIMOH-

HblE BOMBI
HaxomneHne
KOHZeHCalMOH-
HbIX BOH B
rpyurax o6-
paTHRIX 3ackl-
TIOK, IBIaHUPO-
BOYHBIX HOH-
CBINIOK; B ecC-
TeCTBEHHBIX *
TPYHTAX 30HLI
a3palyH HA 3a-
KPBITHIX (ac-
dansT, GeTor
M T.0.) H OT-
KPBITHIX
(CKBepsI, Ta-
30HBI K T.01.)

moianAx.

NIOTEPH BO- IPHTOK NMOA3EMHBIX BOJ,
LBl H3 BO-
TOTOKOB H
BOIOEMOB
MoTepu —lBXOIIBOﬁ Tleperok
BOIbI (MH-|pacxon NoTO-HANopPHLIX
¢uneTpa- |{Kanopsem- [HoO3eM-
IHOHHOE |HBIX BOO HBIX BOI
IMT2HHEe |Ha GOKOBRIX [yepe3 HUXK-
M nOnmep- |TpaHMuax  HHi Bogo-
Tast by yIop
Tpauusn)
KaHanoB K
BOAOXpa-
HUMIL

MPUTOK TIOBEPX-
HOCTHBIX BOX

BxomHoi pac-
xof Iio-

BEpXHO CTHRIX
BOJIOTOKOB Ha
rpaHunax obnac-
TH, CON3MEpH-
MbIff C DpHXOA-
HOH 4acThbiO BOM-
Horo GanaHca
HCCnenyeMok
TeppuTopHu




cl

BenuuiHa HcnapeHud onpene-
nAercs g gepeHUHMPOBAHHO
C IolianeH, cBoGOOHBIX OT
3aCTpOiKH (NapKH, CKBEpHI,
Ta30HbI) H 3aKpHITHIX (ac-
¢ansT, GeToH, KpoBesnbHble
NOKPLITHSA 3MaHHUI U COOpY-
MeHHul ¥ [p.) C yYeTOM CTpoe~
HHA 30HLI a3palMH U Iy ou-
HBI 3aJ1eT'aHUA TPYHTOBBIX
BOJ; C IIOBEPXHOCTHEIX BO-

TpaHCIHMpauus
pacTeHUAMH
Onpepennercs
¢ Y4eTOM BHIOB
PacTUTENLHO-
ctu muddepen-
LIMPOBAHHO IO
TUIaM 3acTpoii-
KM TEPPUTOPHH
U U151 He3aCTpo-|
€HHBIX TEPPUTO-|
puii

HOEMOB

BrixoHoM
pacxoRt I0BepX-
HOCTHBIX BO-
JOTOKOB Ha
rpaiuyax o6-
J1aCTH COH3Me-
PUMEIH C NpH-
XOTHOM 4acThiO
BofiHoro Ga-
NaHca Hcce-
oyeMo#t Tep-

Pasrpyska
OCYILECTB-
nsieTcs B pe-
KH1, KaHanbl
BOJOXPaHUITY-
1113, TpyABl
o3epa, Gosto-
Ta, ApeHupy-
ouse nop-
3eMHbIe BO-
bl

puTOpUM

IIpoooaxenue rabn. 2

OTTOK NOA3EMHEIX BOJL

OTt6op monzem-
HBIX BOJ UCKYC-
CTBEHHBIMY CO-
OPYXKeHUAMM
(BONONOHHU3U-
TeJIBHBIE JIpe-
HaXKHBIC CHCTe~
MBI BOIO32
Gopel ¥ Lp.)

BrixonHoit pac-
XO0n NOTOKa NOA-
3eMHBIX BOJ Ha
GOKOBEIX I'paHu-
nax

——

[I‘Iepe’mx TpyH-
TOBLIX BOJ B HH-
Kenexaume BO-
OOHOCHBIE TOpH-
3OHTBI MEPE3
BOJOYMOP




1.22. PaGoThI MO MONYYEHWIO MCXOMHLIX HaHHBIX ANS Mopeielt NPOTHO32
mpolecca NOZTOMVICHHS TFOPOACKHX TEPPUTOPHI peKOMEHAYETCS BHIMONHATH MO
cneayoluelt cxeme:

cfop M aHANH3 MATEPUAIOB H3LICKAHMA NpOILNLIX fIeT, 4 TAKXKe [AAHHBIX
o CymecTBylolell 3acTpoiike TeppHTOpHM M ee HMH)XEHEepHO# noAroroBke. B
pe3yneTaTe  COCTABJIeTCH KOMIUIEKC HOpeNBapdTENbLHBIX Kapr MaciuTaGa
1:5000-1:25 000 (B 3aBHCMMOCTH OT IDIOLUAAH TEPPHTOPHH H CTAAMH MPOESK-
THPOBAHNA) , OTPAKAOIIMX NPHPOIHLIC YCIIOBHS H TEXHOTeHHYIO 06CTAHOBKY

PEKOIHOCUMPOBKA BBINONHACTCS MpH CnabGo¥ IMaporeosornuecKoi wu3y-
YeHHOCTH TEPPHTOPHH WA MONYYEHHA HaHHBIX O THOPOTeOSIOTMYECKHUX YCTIOBHAX
M BBIABICHUA [OATAINIMBaeMbIX 00BEKTOB. Eci# OTCYyTCTBYIOT KaKue-nubo
DaHHEIE TIO PEeXHMY TIPYHTOBBIX BOM, TO NpH pPeKOTHOCHMPOBKE OpraHH3yIoTCH
PeXXMMHEIE  HaOJIIOAEHNA 3a YPOBHEM TMOJA3EMHEIX BOA MO ONHOMY — TpeM
ONOPHBIM MNOMEPEYHNKAM Ha TOPOJACKON TEppHTOPUM M HA OOHOM MONepeYHHKE
Ha He3aCTpoeHHOHA TeppUTOpUN;

THPOre0IoOTHYECKOEe paliOHMpOBaHHe — BbIJENIeHHE THAPOTeON0rHYeCKUX
paitoHOB B TIpefenax eCTeCTBEHHBIX M MCKYCCTBEHHBLIX THAPONMHAMHYECKMX
TpaHHLl NePBOro OT NOBEPXHOCTH BONOHOCHOIO NOPH30HTA, COCTaBlicHHE IpeNBa-
PUTENBHLIX pacYeTHBIX TeOMUILTPaUMOHHBIX CXeM [0 KaXIOoMYy paloHy ans
o6ocHoBaHMA 06beMOB ONLITHO-QUALTPAUMOHHBIX PaGoT u paspaboTku MpoexTa
nepBoH ouepenu KOMIUTEKCHOH peXXUMHON CeTH;

nmoneskble paGoThl BREINONHAIOTCA 10 COCTaBIEHHOH NporpaMme mnA Moiuy-
YeHMA HCXOMMBIX HAHHLIX 1A THApOTrcoNioruyecKoro paitoHupomanust. [lpo-
OOSKUTENBHOCTD PEXMMHBIX HaONIOQeHHUH OOMH Iond :

NpeBapUTeNbHAd OlLEHKAa T'MIPOTeoNIOHYECKHX YCIOBHH KaXoro M3 paf-
OHOB — OPHEHTHPOBOYHBI pacyer OanaHca TpYHTOBBIX BOJ, KOJMYeCTBEHHad
OUeHKa MPHUpPOOHBIX YCTIOBHI M TeXHOTeHHb!X (aKTOPOB METONaMH aHATOTHR M
modenupoBaHus. B pesynbTrare: BoInesiioTcs NOATOIIEHHBIE, NOTEHUMANBHO MO
TOIVIieMble M HENOLTOMIsAieMble TeppUTOPHMH; OGOCHOBHIBaETCA CXema pacno-
noxeHns HaGnoNaTeNnbHbIX NYRKTOB BTOpol ouepelM pexxHMHoN ceTw; BhiGupa-
10TCA YYaCTKH NpPOBEHEHHUA OIMbITHO-QUIIBTPAUMOHHBIX paloT wid AeTanH3aluH
IHAPOTeOIOTHYECKHHA yCNoBHH;

noyespie paGoTel MO cOCTaBIeHHO# npoTrpaMMe — TNONy4YeHHEe HCXOOHBIX
[OaHHBIX [UIA COCTaBJIEHHA pacueTHOM cxeMbl nporHosa. IlpogomxurensHOCTH
CTaUMOHAPHBIX THIOPOTEONIOTHYECKMX H THOPOMeTeOposIorHYecKHX HabmioneHui
He MeHee OOHOro ropma. Takum oGpasom, ofuias NPoRoOIDKKTENbHOCTE Habnmio-
AeHHi JoMXKHa GbITL He MeHee OBYX JIeT;

COCTABJIEHME OKOHYalcabHOM pacyeTHOH reo(UIBLTPAMOHHOK CXEMbI H
upeHMEAUKAUMOHHbIE HCCIENOBAHUS MeTOJaMH MAaTeMATHUSCKOIo MOKUEeNHPo-
BaHWsA — pellleHHe CTANYOHAPHBIX ¥ HEeCTAMOHAPHLIX IeO(HNIBTPALNOHHAIX 3a1ay
1A YTOUHEHMS pAacueTHBIX IMAPOreOsIONHYECKHX, THAPONOTHYECKMX fapameT-
DOB, TPaHHYHLIX YUIOBHIt M COCTABONMX Ganancal rpyHToBhIX BOL.

2. AMHTAUHOHHBIE MOJIEJTH MMPOLIECCA NOATONNEHHSA
TOPOACKHUX TEPPUTOPHIE

2.1. AMHTAIMOHHEI MOAXOH, K MCCNESOBAHHI0 M NMPOTHO3Y Mpolecca Nof-
TOIDICHHA TOpOJOB, KOTNA B NIpeReNiaX 3HAUMTENLHBIX [0 PasMepaM TeppHTopHit
Heo6XOMMO yWITBIBATL CIOXHBOI XapaKTep B3aMMOOEHCTBHA NPHPOOHBIX YC-
JMOBMA M TEXHOTEHHBIX pexMMOOGpasyloumMX GaKTOpoB, MNpHYEM IOCTIeMHUE
MEHAKTCA BO BPEMEHH, BLINONHUM ML METONAMM MaTeMaTHYeCKoro Mofe-
JIKPOBaHWsA, peanM3alusa KOTOPHIX NpeanourHrenbliec Ha IBM. Maremarnyeckoe
MOOENMpoBatKe MO3BOJIAET BOCNpou3BojuTk, Ha IBM (ABM) npouecc momrorn-
TIEHHST:

yxe ¢chopMHpOBaBLIMiCS, T.e. pelllaTh HEIMHeHHbIe CTAllMOHApHBIE 3aJaud,
B pe3yNbTaTe KOTOPBIX, ¢ UENLIO YTOMHEHHS PacueTHbIX (PHIBTPALMOEHBIX Napa-

1 Banamc rpyHTOBBIX Bof, HeoGXomMHMO PacCYMTBIBATPh ITO0 JAHHBIM PEXHMM-
HBIX HaOMOAECHHMA M KOPPEKTHPOBaTh Ha MOAEIAX MPOTHO3a NpU peieHnn of-
paTHBIX 33734,
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METPOB ¥ BLIABJICHUS MeCT PacHONIOXKeHHA M BelIMUMH MCTOYHUKOB TIOATOIDICHUS
CTPOATCH HMHTAUHOHHBIE MOBENH HHeHTHOHKAUHH KO uuHEHTOB (QHRLTpa-
MM (BOJOMPOBOIMMOCTH) BOJOHOCHLIX TOPHU3OHTOB, KO3(PEHUHEHTOB Iepe-
TOKa  Ppa3felAoIMX BOAOHOCHLIC TOPH3OHTHI CTaGONpPOHMUAEMBIX OPOCIOEB,
GUIBTPALMOKHBIX NPOBOSHMOCTE! MONPYCNOBBIX OTIOXKCHHH M BENIMUMH YTCUEK
U3 BOJOHECYIHMX KOMMYHHKalii;

dopmupyonmiticss B HabniogaeMelf SMIHO3HLIA NEPUOM, T.. peliaTh He-
CTRUXOHAPHBIE 3a/1a44, B pe3y/IbTaTe KOTOPBIX CTPOHTCA HMHMTAlMOHHAS Molenb
ufgeHTMbUKauul HaOlniogaeMBIX YPOBCHHBIX DPEXHMMOB I'PYHTOBBIX BOM C LENEBIO
yTouyHeHust xoxbduunenTos ceoonmHolk u yapyroi BonoorTmau, MHOWIBTpauud
aTMocepHBIX OCaIKOB M NapameTpOB MCIApeHMs A ¢ YPOBHA IPYHTOBBIX BOJ;

dopMupylOLMICSI B NPOrHO3Hbie NEpPHOABI M HO CTabGUIM3HpPOBaHHOTO
HONOXeHust Ge3 MCCIeNoBaHMs AMHAMHKM Ipolecca, T.e. pellaTh COOTBETCTBEH-
HO CTAaUMOHApHbIE 3afau, B pe3yNbTaTe KOTOPHIX CTPOATCH HMHTAUMOHHLIES
mopnenu  GopMHpPOBaHMA NPOTHO3MPYEMBIX YPOBCHHEIX pEXHMOB I'DYHTOBBIX
BOM M OUEHKH BIMSHUS TNPUPOAHBIX pexumoolpasyoumx ¢axiopos H yTe-
YeK N3 BOJOHECYNMX KOMMYHMKaUuii Ha ¢opMHpoBanue MNPOTHO3HPYCMBIX
YPOBEHHBIX PEHHUMOB I'PYHTOBBIX BOM, fIPOTHO3d FHAPOreOOrHYECKUX YCIOBHIA,
OLCHKH MOTEHUMATIEHOR [OATOIDIASMOCTH TePPHTOPHIA.

2.2. UMuTauMonHas moxens uaeHtHduKanuy xo3pdmuenToB GWibTpauu
(BOZONPOBOIMMOCTH) BOHOHUCHBIX TOPH3IOHTOB, KOSPPHUMCHIOB Meperoxa
pasHensioLMX BONOHOCHBIC TOPH3OHTLI CT1aGONPOHMLAEMBIX NIPOCNOEB, PUIbTpPa-
UMOHHLIX NPOBOOMMOCTe HOHPYCIIOBRIX OTIOMEHMH - BeIUYMH YTEeueK H3
BOJOHECYIUMX KOMMYHHKALIMA MPEACTaBIACTCA B BUJIE ATIACOB:

bakTopHO-IMANA30HHBIX OLICHOK, COCTOAINMX FIS KaXAOIO napaMerpa
U3 KapT MaUMHHLIX Bbia4 — BONUWMH OTIVIOHeHMH B KaxmoM Onoke ceroyHol
MOIEH MPHPOOHBIX GIMETOK OT MONGIBHEIX NpH HODparMeHTHOM BOCHpPO-
u3senerud Ha JBM cramdoHapHbIX reoWILTPAUMOHHBIX HPOLECCOB € Pasnuy-
HBIMU SHAUYEHMAMH HACHTH(HLAPY EMBIX NapaMeTpoB;

COBMECTHO-KOPPEKTHPOBOYHBIX OLEHOK, COCTOSIUMX W3 AHAJIOTHYHBIX KapT
MaRIMHHLIX BHIJAY NpH BocOpon3sefeHun Ha OBM cramuoHapHbiXx reodunbrpa-
IMHOHHBIX MpPOLECCOB B YCIHOBHAX PA3IMYHOTO COUCTAHMS HICHTHOMUMpPYEMBIX
napaMeTposB.

2.3. IMuTauuoHHas Mofenb UAcHTHHKAMYU HaGnomACMBIX YPOBEHHbLIX
PeXUMOB TPYHTOBBIX BOJ, NPEACTRBNACTCS B BHAC (DaKTOPHO-MMANA30HHEIX,
COBMECTHO-KOPPEKTHPOBOYHBIX M NPOBEPOYHBIX OUECHOK GYHKUHA BIHAHUA
XAPAKTEPH3YIOWHX M3MeEHelle YPOBHA IPYKTOBBIX BOJ, B CeTH PexMMHEIX MHi{po-
PeOJIOTHYECKHX CKBRXKMH IMPH PasiHUHBIX 3HAYCHUAX M OCOMCTAHUAX xoadngo -
uueHToB cBoGonHo#t M ynpyro#t Bogootaad, HHOUIETpauky arMochepHBIX ocaf-
KOB H HCHApeHHs C YPOBHA TPYHTOBBIX ‘BOA. OueHKamu (QyHKUME BIMAHKA
SBNAIOTCA aMIUIMTYNRI ypOBHeH IpYHTOBBIX BOM B Npe/le/iax BpeMEHHLIX HHTep-
BANOB, [MCKPETHO ANNPOKCHMHPYIOUMX SMTHO3HEIL YpOBeHHBI pexum. B
KMEeCTBE OMUTFHO3HOIO BbIGHpalorcH ye chopmuposaBilutica u Habnonaemplit
B npupoze GuIkTpaunonHsIit mpouecc.

BriGupaembilt nepuop poiked OGLITh NpPECTaBHTENLHLIM B CMbLICNE OTpa-
JKEHHA BIHAHMA TeX HUCKOMBIX IapamerpoB M pexHmooGpasyionmmx ¢axTopos.
B mpHaMMKe (OPMUPOBAHUS YPOBEHHOrO PpeXiiMa TPYHTOBBIX BOH B SIHIHO3-
HbMt mepHOA HONKEH YUMTHIBATHECH (BMecTe ¢ NMapameTpamMmu BOJOHOCHOTO fulac-
T3) peXHM NOBEPXHOCTHBIX BOJOTOKOB, HHOHNLTPAMKE aTMOCGEPHEIX 0CaKOB
M MCnapeHMs ¢ ypoRHs CpYHTOBHIX BoX. Ilpu 310M eNaTertbHo, 9To0LL B Npepe-
J1ax BLIOPAHHOIO SMUTHO3HOTO IEPHONa MOXHO GbuIO GBI BHIACITHTL BpeMeEHHEBIE
MOMEHTHI ¢ CaMOCTOSTEIBHBIM HE3aBUCUMBIM BIIMAHMEM KaXIOro €CTECTB eHHOTO
pexnmoo6Gpasyoiero (akTopa Ha PEXUM YPOBHS IPYHTOBHIX BOJ M MOMEHTEL,
HCTONL3YyEMBIC [fifi MPOBEPKM UHOCHTHDUUUPYEMbIX MNapamerpoB. Jjmrens-
HOCTH SIMPHOZHOTO MCPHONZ [AOIKHA OXBATHTL KaK MHMHMUMYM HBYXieTHui
DMK pexuMHBIX Hafmionewit. BHyTpu 3T0r0 nepHOAa NpPeRCTaBRAACTCH BO3-
MOXXHBIM BBIGIHTL BpeMeHHBbie UHTEPBANILI 3 YPOBEHHOM pexMme TPYHTOBBIX
BOX, GOPMHUPYIOHICMCA NPU Pa3XENBHOM M COBMECTHOM BIMIHMH pPeXHMOOG-
pasyoumx PaKTOpoB B KX PaNIHUHOM coueTaHUM. JIMCKpeTHas anmnpoKCHMauus
3IMTCHO3HOIO MepHOfla BBINOJIHACTCA B COOTBETCTBMH ¢ HeoGXOMMMOCTHIO Jie-
THMILHOIO YYeTa M3MEHeHM# BpeMeHHBIX MHTCPBAIOB B PexMMe I'DYHTOBBIX BOJ
M0 KOTOPLIM CONOCTABAAWTCA (AKTOpPHO-IHANAOHHBIE, COBMECTHO-KOpPpEK-
THPOBOYHEIE I IIPOBEPOUHBIC OLLCHKH,
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IOns nonyueHns (PaKTOpHO-IMANA3OHHLIX OLEHOK MccienyeMast obnacTs
dunprpauMy paltomupyercss Ha 30HbBI He3aBMCHMOrO BIIMAHMS HCKOMBIX pac-
YeTHHIX THapaMerpoB M TPaHMYHBIX YCioBH# Ha popmupoBaHHE YPOBEHHOTO
pexuMa TpYHTOBHIX BOA. PalloHMpOBaHMe OCYIUECTBNAETCA B Cilenylome# 1no-
CNeNOBaTeNILHOCTH. BHauane BRINENAIOTCA 30HBI OTHOCHTENBHO ONpENESIAIOLIETO
(hakTOpa C yuerom €ro IIOIIANHOTO Pa3MEILEHUSI WM NPUYPOYEHHOCTH K TeM
WIH HMHLIM NpUPONHBIM H TEXHOTCHHBIM YCIIOBMSM paccMarpuBaeMold TeppH-
Topun. 3aTeM NyTeM MHOTGKpPAaTHOrO BOCHpoM3BencHus Ha IBM HecraumoHap-
HOTo peXxuma (GUIBTPaMM IOA3EMHLIX BOJ B TEYCHME OSNUTHO3HOIO MepHofa
(nMpy 3apNaHUM PAIAMYHBLIX 3HAYCHUH onmpefensioumiero Gaxropa HOCHeAOBATENBHO
B KaXOOM npeABapuTenbHO BhIOeNeHHON 30He, a comyTcrByoulero ¢akropa. —
BO Beei 0651aCTH) YTOYHSAIOTCA PaHMILBI 30H.

IMonyuenne (axTOopHO-IMANa30HHLIX OUEHOK B BHAE (QYHKuUMI BIUAHUI
0T u3ameHenns xodddumentoB csoGonnoli ¥ ynpyroit BomooTAau, WHOUNETPa-
M armocepHbIX OCaIKOB M IapaMeTpPOB 3aJlaHWA MCHAPEHHS C YPOBHA IpYH-
TOBBIX BOL OCYWECTBNACTCA NMyTeM BOCIPOM3BERCHUS pexHMa GUIBTPALMK BO
Ipd BappHPYEMbIX 3HAueHMAX BONOOTHAYM, MHGWIBTPAMM U HCHapeHMd.

ana3oH BAPBMPYCMBIX 3HAUCHMH [OJDKEH OXBAaTbiBATL DPEAIBHO BO3MOXHbBIE
BEJIMYMHBl OLEHHBAEeMbIX (AKTOPOB MPH pa3/IMUHbIX BHIAX BHCIMHMX MJIZHOBLIX
rpaHnl. Pe3ynbTaToM SIBIATCA OLUCHKHM CTCNEHM pa3desIbHONO BAWAHMSA BORO-
oTaayM, HHOUABTpaUMH aTMochepHbIX OCalKOB W McHapeHHs Ha GopMUpOBaHue
YPOBEHHOTO PEXXHMa I'PYHTOBBLIX BOJ B TeUeHHE SMMTHO3HOIO fiepyona.

IonyyeHne COBMECTHO-KOPPEKTHPOBOUHBIX OLEHOK OCYLIECTBINAETCS MyTeM
BOCHpOU3BEOCHHS pekuMa QUIBTPAlMM TPYHTOBBIX BOJA I[PH DPaNTUYHOM CO-
YETaHWM COBMECTHO BAMAIUMX HACHTHOMUMPYSMBIX NapamMerpoB B COOTBEI-
CTBHY € JaHHBIMU HX (AKTOPHO-OMANA3OHHBIX OUCHOK. PellleHHe KOHTPOJIH-
pyercAd No OTKJIOHEHWAM MOJENBHBIX H HATYpHbIX aMIUIMTY[l W3MeHeHus
YPOBHS I'PDYHTOBBIX BOJ, B T'HJPOTre¢ONIOTHYECKHMX CKBaXHHAX OTHOCHTEILHO Ha-
YaTbHOH moBepxHOocTH. HaTyphbie aMIVIMTYZBl U3MeHEHMA YPOBHS T'DYHTOBbLIX
BOJ, OCpPEOHAIOTCH B TCUCHHE OMCKPETHO 3a[aHHOIO NEpHOHJA BpPEMEHH B CO-
OTBETCIBHH ©O CTYNEHYAaTOH amnnpokcHMauMell HenpephiBHOK PYHKUHH H3MeHe-
HWA TpaHWYHBIX YCIOBMH MpH 3ajanuk uX Ha OBM. B xauectBe 3aBepuuaioinero
MIPRAMMAETCH KOPPEKTHPOBOUHLIA BapHaHT, B KOTOPOM HOCTHTHYTHI, BO-TIEPBLIX,
MAEHTHYHLIC HalpaBiIeHHOCTH MOAEIBHOTO M HATYPHOIO  PEXHMMOB YPOBHA
TPYHTOBBIX BOJI, T.e. HaGiioflacMbie B NPHpPOJE MEpHOIBI [OJBEMa, CHHXKEHHS
U cTabunusauui B rpaduke KoneGaHH! YpOBHA IPYHTOBBIX BOI[ OOJDKHLI ObITh
COOTBETCTBEHHO MoJy4YeHb! 1 Ha IBM; 4, BO-BTOpbIX, MHHUMAaIIbHBIE PacX OXKIe-
HHSI MEXAY MOAENBHBIMM W IpPUPOJHBIMH aAMIUIMTYNaMHM HM3MEHEHHS YPOBHs
FpYHTOBBIX BOJ.

HOHY‘{CHHC MPOBEPOUHBIX OUECHOK OCyUiecTBRACTCS NYTESM BOCHPOU3BE-
nexnsi Ha DBM HaGnopaeMoro B mpoBepouHbli BpPEMCHHOM MHTEepBal 3IMIHO3-
HOTO IIEPHOMA YPOBEHHOTO PEXHMA IFPYHTOBBLIX BOJ C apaMeTpPaMH 3aBeplualo-
1IEro COBMECTHO-KOPPEKTHPOBOYHOIO BapHaHTa. HWmutanmonHasa Mopelib HOeHT!-
duxaimy HaGNIOJAeMbIX YPOBEHHLIX pexumoB (GOpMHpPYeTCA B Buje TabGnuiLbl,
B KOTOPOA IS KaXOOM CKBaXXuHbl BhIIHCHA3BaHHbLIE OUEHKH NpUBEIEHBI B CO-
OTBETCTBUM C XapaKTepH3yeMbiM¥ MUMH BPpeMeHHbIMM HHTepPBANaMM IMCKPETHOH
aNNPOKCHMALMH SMMTHO3HOTO YPOBEHHOI'O peXUMa.

2.4. UMHTaMOHHOE WCCIICOOBaHME WAeHTHQUUMPYEMBIX [MapaMeTpoB M
YPOBEHHBIX peXXMMOB HabnioflaeMbix r'coPUIBTPAMOHHBIX MIPOUECCOB NO3BONIACT
YTOUHNTS:

pacueTHpie (unBTpauuoHHble HapamerTpel; Ko3MUUUEHTEI MILTpalUH,
BOOOMNPOBOAUMOCTH, BOJOOTIau¥ BOJAOHOCHLIX TOpPH30HTOB, IIEpETOKa cnabo-
TMPOHULIAEMBIX DPa3eAOLMX [pOCIOEB, CONPOTHBIICHHA HOOPYCIOBBIX OTNO-
JKEHHH NOBEPXHOCTHBIX BOJOTOKOB;

HCTOUHMKY, OGYCITOBIMBAIOMME KaK NHTaHNE TPYHTOBLIX BOZ, 33 CYeT MOCTY1-
JICHHAL W3 NOBEPXHOCTHBIX BOJOTOKOB, MHOWILTPAUMH aTMOCHEPHLIX OCagKOs
M yTeuek U3 BOJOHECYIMX KOMMYHMKaUMH, TaKk U HX pasrpy3Ky 3a cYeT Jpe-
HMpOBaHMs TIOBEPXHOCTHHIMH BOMOTOKAMH M MCIApeHHs C OTPAKEHHEM Xapak-
Tepa W3MeHeHWs BCeX (PaKTOpoB BO BpeMeHH. MOMENbHaA MOBEPXHOCTH YPOB-
He#l I'PDYHTOBLIX BOJA HAa KOHEl 3MHMICHO3HOTO HEepHOda WIEHTUGUIYPOBAHHOTO
YPOBEHHOTO pPEXHMa JABJIACTCA HCXOHAHOM [NA MMHTAUMOHHOTO TIPeE/ICTaBNEHUs
NpOrHo3a npoliecca NOATOIUIeHNs.
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2.5. UMuTauMoHHas Moaenb (POpMHPOBAHIS NPOTHO3UPYEMEIX YpPOBEH-
HBIX PEXHMOB TI'PYHTOBHIX BOJL CTPOMTCH [YI TOPOACKMX TEppUTOpHIl C Cylie-
CcTBYIOIIe M MPOEeKTHOM 3acTpoiMKoM ¢ M3BeCTHBIMM JaTaMH BBOJa MHKpoOpail-
OHOB B 3KcmiyaTauuio. C yueToM AMHAMMKH 3aCTpPOMKH MHKpOpaiioHOB BOC-
NpOU3BOAMTCH rh:fomoaupyembm npouecc NOATOIDIEHMS. HYTEM UMCIEHHOIO
pewtenns Ha IBM HecTaUMOHApHLIX 3afau reodmnbTpauuM. B KadecTBe HCTOU-
HUKOB, BRI3LIBAIOIWMX NPOLECC NOATOINICHHA, MPUHAMAIOTCH NPUPOAHBIE PeXU-
MooGpasyroume GaKTophl ¥ YTEYKH U3 BOAOHECYIIMX KOMMYHHKALHHA, BElIHUMHBI
KOTOPBIX, BBIpXKeHHbIe B % OT DPacXofa B KOMMYHMKaUMAX, OMNpemeNsioTcH
B pe3yJNbTaTe pellieHHs HHBepCHBIX 3a/lay.

Ina Bocnpoussenenns Ha IBM yTeuex M3 BOHNOHECYIMX KOMMYHMKAIWH
NpH TNOCTPOEHHH CETOYHOH MopenM Hccienyemolt 06nacTH QWILTpallMK 3acTpan-
BaeMble MHKpOpaltoHBI aNNPOKCUMHPYIOTCA COOTBETCIBYIOIMMM GlloKaMH, B
KOTOpbIX  3ajjaBaeMble YTEUKU PaCIpeeNsiioTCs MPONOPUHOHANEHO MPOTSKEH-
HOCTH BOJIOHECYLLIMX KOMMYHMKAUHil H pacXo/iaM BOJIbl B HHX.

Npuponybie GaKkTopel B BOCNPOH3BENEHUH fIpOliecca MOATOIUIEHHA yua-
CTBYIOT B COOTBETCTBMM C MX €CTeCTBEHHbIM pPEXHMMOM B TIOJOBOM pa3spese,
MOBTOPSAACL H3 rofa B Tofi B TeYeHHE BCETO I[IepHOHa 3aCTPOMKH TEpPUTOpPHH.
Yepes ron nocne Hayaia CTPOMTEIBCTBA MNOCIeNHero MHUKpopaioHa BOCIpOM3-
BedeHHe MpoOUECCa 'IONTOIUICHUY *IDOMONMKAETCA IPH MOJIHOCTHIO BBENEHHBIX
YyTeUKaxX H3 BOOOHECYIMX KOMMYHLKAUMA H PasiHYHbIX cOueTaHUAX NPHUPOMHEIX
pexumMoobpasyionmx ¢GakTopoB ¢ 06eCNeYeHHOCTIMH U IIPOMONIKMICABHOCTAMH
NPHBOLALUMMH K Haubonee HeGMaronpUATHLIM YPOBCHHBIM PeXXHMaM FPYHTOBBIX
BOZ,

YpOBeHHBI pexMM pAacCMaTpUBaeTCA KaXABI TOH B TeueHHWEe BCero Npor-
HO3HpYyeMoro nepuona.

HUmuTauvoHHass MOZENh COCTOMT U3 aTNaCOB MPOTHOZMPYEMBIX YPOBEHHBIX
PEXHMOB I'PYHTOBHIX BOJ, B FTOJOBOM pa3spe3e B TSUCHHE BCEro BPEMEHH 3aCTpoli-
K¥ TePPHTOPHH, a NOCIe 3aBEpPIIEHUS 3aCTPOAKH — Ha BpeMeHHBIe lepHoanl dop-
MHpOBaHMsA Haubonee HeGIaroNpHATHOTO YPOBEHHOIO  pexMMa TPYHTOBBIX
BoA. IIporHosWpyeMble ypOBeHHble pPeXHMbI XapaKTepH3YIOTCA BeTUYHHAMM
nogbseMa ypOBHA TPYHTOBBIX BOJ OTHOCHTENBHO CBOMX BECEHHMX MHMHHUMAJILHBIX
OTMETOK M abcomoTHRIMH oTMeTKaMu YI'B, chopmupoBaBlIMMuKCA 32 NepHOOB
IeACTBHA KaXHoro NMpHPOAHOI'O pexumMoobGpasyouiero ¢paktopa B KOMIUIEKCe C
NOCTOSHHO OeUCTBYIOLMMM YTeYKaMH, a TaKXe B NEPHOA MX CAMOCTOATENILHOrO
BIIHAHUA.

ATnac Kaxaoro nporHosupyemoro pexunma YI'B npencraBneH KOMIDIEK-
COM KapT MalUMHHBIX BBiJIa¥, CONEPXKALMX B KaxXJom GoKe MOOENH Mccieny-
eMoit TeppUTOpPHH Ha COOTBETCTBYIOLjiE BpeMeHHble MNEpHOMbI aGCOMIOTHRLIS
OTMETKH ¥ BelTHunHbI nogbema YI'B.

2.,6.B ycnoBuax (OpMHPOBAHMSA YpPOBEHHLIX PEXHMOB IPYHTOBLIX BOJ
nofl BAMAHHEM NOANOPa OT BOAOXPAaHWIMHIA HMHTalMOHHAaA MOAEIb CTPOMICS
TaK, 4To6bl NONYYHTHL IIPEACTaBJieHHEe O AMHAMHKE Pa3BHTHA Mpoliecca MOATON-
JIeHUS B TeYeHHe NIPOTHO3UPYEMOro Neproa TIpH ;

HOPMAITBHOM NOANEPTOM FOPH3OHTE;

€CTeCTBEHHOM DpEXHME BOAOTOKOB C pacyeTHhIME 0GecneueHHOCTAMH Hau-
onee BRICOKHX YpoRHeil, HaxutamsiBaemelx Ha HIIT';

TOM JK€ CaMOM, COBMECTHO C OCaikaMH WM BapbMpOBaHHEM BEJIHYMH WC-
TIapeHHs.

IlporHosvpyemsiii nepuopn, (OPMHpPOBAHMA YPOBEHHOTO peXHMa Nof
BIIMSTHHEM OXBATHIBaCT BpeMs OT Hauala NOANOPa AC HACTYIEHUA CTalHo-
HApHOTO TMOJIOXKEHHS B YPOBEHHON JIOBepXHOCTH TPYHTOBHIX Boj. OcransHbie
YpOBEHHbIE DEXHMbl MOI'YT IIPOTHO3NPOBATLCA B TeUeHHE OJHOIO roja oT CTa-
mMoHapHoro npu HIIT' monoxxeHMs ypOBHS IpYHTOBBIX BOA, MOCKOJNBKY PEXHM
daxTOopoB, (DopMHpYIOLIMX NPOTHO3UpPYEMBIE pPEXHMBbI, NPHHUMAETCAd HH3KOH’
obecreyeHHOCTH. BpemeHHble HHTEPBANLI ANMNPOKCHMAUMK MPOTHO3HPYEMEBIX
IepHOAoB HOJDKHBI OTpasHTh BOMHOBON XapakTep YPOBEHHOTO pEeXHMa CpyH-
TOBBIX BOJl H [PONBHXEHHE €r0 MAaKCHMANLHLIX OTMETOK BO BpPEMEHH H IO
IVIOLIAH, & TeM CaMbIM OLICHHMTH NPOIOIIXHTEIILHOCTS M1060i# IPOrHO3UpyeMolt
TIOBEPXHOCTH TPYHTOBEIX BOM.

2.7. BoluensnoxeHHas WMHTaUMsi MPOTHOZHPYEMOIO pasBMTHA fIpoliecca
NOOTOMUIeHYs, TPOMCXONAIEIO NOJ BAMAHMCM YTeuexX M3 BOJOHECYLMX KOM-
llwgrmmamm M Npd pa3fiMyHoOM BEPOATHOCTH NPHPOAHBIX (PaKTOpoB, NO3BONAET



TIONYYHMTE ACTAIbHOE KONKYecTBEHHOe IPEACTaBlicHHe o AuHamuKe GopMHpo-
BaHus mo6oit Touku Hccregyemot TEPPHTOPHM:

YPOBEHHBIX PEXHMax TpYHTOBBIX BOI B T'OJOBOM pa3pese B TeUeHHE BCEIO
BpeMHH 3aCTpPOHKH TeppHTOpHM (IIpH NPHPONHBIX pexHMoobpasyoumx daxro-
pax 50% oGecmeyeHHOCTH), a Hocne 3acCTpoliku — 06 YPOBEHHBIX peXHMax,
MPUBONAUMX K MAKCHMAILHO BBICOKMM PacUeTHRIM NOJIOKEHMSM YPOBHSA TPyH-
TOBBIX BOM;

Hanbonee HEONArONPHATHOM YPOBEHHOM pEXMME IPYHTOBLIX BOZ B Tofio-
BOM paspe3e B TeueHUe NI060ro Bpemeln 3acTpoiiku repputopuu. [Ipu 3tom npor-
HO3UPYETCH NOBEPXHOCTh MAaKCHMATBHO BBICOKMX aGCONIOTHBIX OTMETOK YpOB-
Hell TPYHTOBBHIX BOJ M YYacCTKH YCTaHOBNIEHMS HX Ha OTMETKax MNOBEPXHOCTH
3eM/IH ¢ YKa3aHMEM [MPOAOJDKUTEIBHOCTH BBICOKOIO CTosHmsA. Jinsd KaKaoro
TIPOTHO3UPYEMOTO YPOBEHHOTO PE&KHMA TPYHTOBBIX BOM IPHBOOUTCHA OLECHKA
TMHAMHKY GaTaHCOBBIX COCTaBIIAIOLMX.

2.8. AMMTaIMOHHAA MOJENb OLUEHKH BIIMAHUA NPUPOIHbiX , HKHMOOGpasy-
Iomux (AKTOPOB M YTEUSK H3 BOJOHECYIMX KOMMYHMKauu# Ha GHopMHpoBa-
HHE MNPOTHO3UPYEMEIX YPOBEHHBIX PEXHMMOB IPYHTOBHIX BOJ sBIAETCA JIOTH-
YeCKHM [OMNOJTHEHHEM K HX HMHTAUHOHHOH MOMEAH H, €CTECTBeHHO, CTpOMTCH
Ui TEppUTOPHIt ¢ CylUeCTBYIOLUEH 3acTpofKOM M yXe CHpPOCKTMpOBaHHOf ¢
M3BECTHBIMHM [aTaMH BBOJAa MUKpPODPAHOHOB B 3KCIUTYaTalMIO, HCTONb3ys paHee
BBINOJINECHHBIE paliOHHPOBaHHE ¥ MOIIEHYIO ANMPOKCHMALUMIO HCOIEAyeMOM Tep-
PMTOpHM 11O XPOHOJIOTHH €€ OCBOEHHA.

paKkTMYecKOoe NOCTPOeHHEe HMHUTALMOHHON MOMENH OCYLIEeCTBASCTCA IyTem
MHOTOKpaTHOrc BOCIpoH3BefeHHss Ha JBM mnpouecca moaTomieHus, pa3BHBAIo-
1IeToCA NOA BNHUAHMEM nepeGopa PalIHUHBIX COOTHOLICHUN NpHPOOHBIX H TeX-
HOTeHHNX peXXuMooGpasyioumx (aKTopoB, KOTOpbie ObUIH HCHONB30BaHLI
NpY OOCTPOEHMM MMHMTALMOHHON MOJENH (OPMUPOBAHMA IPOTHO3UPYEMBIX
YPOBCHHHIX DpEXHMMOB T'DYHTOBBIX BOA. Xapakrep (opmupoBanus mnepebopa
coueraeMbiX ¢akTOopoB 06YCIOBNHBaeTCA TpeGOBaHMEM TONYUMTh HpPECTAB-
JieHHe 0 peXUMe aMIUIMTY/i YpOBHA FPYHTOBHIX BOJl Ppa3sfeNbHO OT KakHoro
(axTOpa B TeUCHHE BCENO BpeMeHH 3aCTpoHKH TepPUTOPHH.

HMHTaHOHHAS MOJENh COCTOUT U3 aTNIACOB OLCHOK BJIMSHMS COOTBETCTBY-
onMx pexumoobpasyioumx (akTopoR Ha (GopMHPOBaHHE NPOTHO3HPYEMBIX
NpH pa3BUTHH TPOLECCa MOATOMICHHS YPOBEHHBIX PEXMMOB T'PYHTOBLIX BOJ,
B FQAOBOM pa3pese ISl BCero INepyopaa 3acTpofKH TeppHTO PHH.

OueHKH BAHMAHMA XapaKTepU3yIOTCS BEJIMUMHAMM NOXbeMa YPOBHA I'PYHTO-
BhIX BOH OTHOCHTENBHO BECEHHHX MHHMMAIBHBIX OTMETOK COOTBETCTRYIOLMX
ner W abGCONMIOTHBIMHM oTMeTkamu YI'B, chopMHMpoBaBLUIMMMCS 3a UEpHOMM
HefcTBUA KOKIOTO NpHPOIHOro pexkumoobpasyloiero daxropa.

ATnac KaXIOTO TONOBOr0 peXHMa OUEHOK BIIMAHMA PacCMOTPEHHEBIX
COYEeTaHMH TEXHOTEHHLIX W NpUpoAHbIX (haKkTopoB Ha (opMUpPOBaHME MpPOTHO-
3UpPYEMBIX YPOBEHHEIX DEXMMOB TPYHTOBBIX BOJ MpEICTaBIIEH KOMIUIEKCOM
KapT MallMHHBIX BbIOay, CONEpPKALMX BO BCceX GmoKaXx MOMENH HUCCnelyeMoH
TEPPUTOPHH Ha ONpelleNieHHble BpeMeHHbIe nepuoanl a6conioTHble OTMETKH U Be-
JIMWHBI noftkema YI'B.

BaiutensnoxenHas HMUTAUMA pasBhTusa Opollecca NMOATOIUICHHA TIO3BOJAET:

KOJIMYECTBEHHO OLICHHTH [POCTPAHCTBEHHO-BpEMHHOE pasfiefibHoe M COB-
MecTHoe (B nioGoM coueTaHMM) BIIMAHWE OPHPOAIKIX M TCXHOTCHHBIX peXKUMO-
obpasylomx (PaKTOpoB Ha MPOTHO3MPYEMble YpOBEHHBIE PEXHMBI I'PYHTOBEIX
BOQ,;

LleNieHaNpPaBJIEeHHO BECTH MHDKeHepHble M3BICKAaHHSA, COCPEHROTOUMB BHUMa-
HHMe Ha M3yuYeHHH (PaKTOpa, ABNSIOUIErocs ONPeACAMIOLMM B palBUTAY NOKTOI-
TeHUA ;

NOATBEPANTD IPAaBHABHOCTL NMPHHATON METOAONOTHH HPOTHO32 YPOBEHHBIX
PeXHMOB I'PYHTOBBLIX BOJ H TMOPOreONIOrMYECKHX YCIIOBMIt IPU Pa3sBUTHH MpoLec-
Ca NMOATOIUICHUSA ;

2.9. UmHTallMOHHAd MoOAefib  NPOTHO3a IMAPOreOJIOTHYECKHX YCIOBMIA,
dopmupyroUMXCA [IpH Pa3BUTHH NpOLECCa NOATOIDIEHNS MO BIHAHMEM TpH-
POOHBIX pexumoobpasyoumx (axkTopoB pamnHuHoif 06ecneueHHOCTH H yTeueK
#3 BOOOHECYLMX KOMMYHMKAIMA C YYeTOM [MHAMHMKH 3aCTpOHKH MHKpopaii-
OHOB, CTPOMTCH [jisi TOPOACKUX TEPPHTOPHH ¢ CYLeCTBYIOILEH 3acTpoiikod u
yXe CApOeKTHPOBaHHOH C H3BeCTHBIMH JaTaMH BBOJA MHKPOPalOHOB B 3KCIL1ya-
TauuIo.
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Ilo cBoelt CTPYKTYpe MMHTALMOHHAAS Mofenb GOPMHPYETCH U3 NOCTIeOBa-
TEJIBHO TIPOTHO 3¥PYEMbIX FHIPOTEONOTHUECKHMX YCIIOBHI /i1 NEPUONIOB ;

3aBEPLUICHNA CTPOUTENBHOTO OCBOCHHS TeppHTO puii;

cTabunusanuu rofTowieHWd, o6yCIOBIIEHHOTO YTeYKaM# M3 BONOHECYIUMX
KOMMYHMKaIiii NOCIe 33aBepllaloerocs oCBOeHUsI TeppUTOpHH ;

¢bopMHUpOBaHUA MAKCMMAIBHO BBICOKOTO PAacueTHOro TONOXEHHA  YpOB-
Hell PpYHTOBBIX BOZI.

Ta gacts AaHHOH HMMTaUHOHHOM MopeNH, KOTopasd MpencTaBIseT TUEPO-
reoJIordyecKue ycloBMs, NpOorHo3UpyeMele Ha NEpHOM, 3aBeplUCHUA CTPOUTEND
CTBa TEPPHTOPHH, IIOJHOCTHIO COOTBETCTBYET HMHUTAUMOHHOMK Monenu dopmupo-
BaHMA YPOBEHHBIX I'PYHTOBBIX BOJ, NPOTHO3UPYEMBIX Ha 3TOT NEpHOA, U aHa-
TOTHYHA METOJHKE HX TIOCTPOCHHS.

WMuTauus pa3BMIMs Ipoliecca NOAOTOIUICHHS No3BONAEeT B miobok Touke
HCCHeNyeMoil TEpPUTOPHH -

[IPOrHO3UpOBaTh HauGornee HeGMaronpusaTHbiE TMAPOTEOJIOTHUECKHE YCHO-
BUSL ¥ COOTBETICTBYIOLME MM MAKCHMAaNbHO BblCOKHe mosepxuoctd YI'B, koro-
phle chopMHPOBAINCH NPH PAa3BUTHM Npoliecca NONTOIUIEHHS MOHN, COBMECTHRIM
H pasfenbHBEIM BIMSIHUEM TEXHOTEHHBIX M NPHPONHBIX HCTOUHHKOB TIOATOIUICHUA;

OLEHUTH CTeNeHb BIMSAHUA KOKAOTO HCTOUHNKA NOATOTUICHHA

TIPOTHO3HPOBaTh Hauboniee HEONMAronpHATHLIN YPOBEHHBLIH PEeXHM I'PYHTO-
BBIX BOA (C NpHBIEYEeHHEM HMMTAUMOHHON Mofaend ¢GOpMHpPOBaHMS IPOTHO-
3UPYEMBIX YPOBEHHEIX PEXMMOB I'PYHTOBBIX BOM) ;

060CHOBATh CXEMY pasMeElieHHs 3alMTHBIX COOpyXeHuit no Gopsbe c nop-
TOITIEHHEM.

2.10. UmuTauoHHast MOJeNh OUCHKM MNOTCHUMANEHOK NOATOIUIAEMOCTH
CTPOUTCH A TEPpHTOpUH Kak € yXKe 3alpoeKTHPOBAHHLIMM MUKpopalioHaMu,
TaK W NEePCNeKTHBHLIMH XA NPOCKIUPOBAHUSA TOpOACKON 3acCTpoMKH M, COOT-
BETCTBEHHO, COCTOUT U3 JIBYX YacTeM.

CrpyKTypa mnepBoit 4aCty Mofenu ¢QOPMHPYETCS H3 MNOCIeOBATENBHO
TIPOTHO3MPYEMbIX OUESHOK NOTEHHMANBHOH NOATOMIAEMOCTH N0 KDKAOMY MHK-
popaitoHy (Ge3 yuyeTa BIMAHMA MOATOIUICHI HAPYTUX MHKpPOpafiOHOB) Ha me-
PUOBI:

cTabUNU3auuy IOATOIUIeHNS, ,OOYCNOBIICHHOTO yTedKaMH U3 BOJOHECYHIMX
KOMMYHMKaluH ;

(GopMHPOBAHHA MAKCHMAILHO BEICOKON YpPOBEHHOH NOBEPXHOCTH TIPYHTO-
BBIX BOJI OT YCTAHOBHBLIeHCS NOBEPXHOCTH HA NMpeRbIAyIleM NepHoae.

Tlocrpoenne sTO#i YyacTM EMHTAaUHOHHON MOIOEIH OCyIecTBIseTCH B Ha-
yaBHOU CTaguy IyTeM MNOOUYEepefHOTO Boclpou3Befendsa Ha JBM B HenuHei-
HOIf CTaUMOHAPHOW NOCTAHOBKE fipouecca MOATOINIEHHMA B KaOXAOM NpeaBapH-
TENIBHO BBHIAENIEHHOM YUacTKe. Y4acToOX MOXeT 0 GheMHATH O fMH WIH HECKONLKO
pSIOM PACIONIONEHHLIX MUKPOPAHOHOB, BHE 3aBHCHMOCTH OT I'Ofla BBOLAa MX B
3KCIIIyaTanyioo, MWL OBl OHM Haxowinch B oOiuelt 30He B3aMMOBIMAHNA. B
KauyeCTBE€ MHCTOUHMKOB, BBI3BLIBAIOLMX IIpOlleCC NONTOIUIeHHs, NPHHUMAIOTCH
yTeukn (HopMaTMBHEBIE, TGO OmpelleieHHbie MO pe3ynbTaTaM MACHTH(UKAIMOH-
HBIX MICCTIENOBatui) H3 BOOOHECYUMX KOMMYHMKKaLMi, KOTOpEIe B 3aBHCUMOCTH
OT XapaKTepa 3acTpoii Ki NpHYPOUCHB! K BHIACTIEHHBIM YUaCTKAM.

IIporHo3upyemble NpH 3TOM BO Beell HCClneAyeMolt TeppHTOPHHM YCTaHO-
BHBIUIMECA I[IOBEPXHOCTH YpOBHeH IPYHTOBBIX BOU ABIAIOTCA HCXOMHBIMM IJiA
3aBeplIalolled CTaguKM nocTpoeHMs NepBo# uacTH MMHTalHOHHOHM mopenu. Ha
3108 cTafMM [OCTpOoeHUe BEeOeTCs TAKXKe IyTeM M0OUepedHOTo BOCIPOU3BeIeHUS
Ha JBM B HecTauMOHApHOM MNOCTAHOBKE NpOLeCCa TIONTOITIEHHS B KOKAOM
YyUYacTKe OT COOTBETCTBYIOILeH yCTaHOBHMBIUEHCSH NOBEPXHOCTH YPOBHeH TIpyHTO-
BBIX BoJ,. [Ipoilecc nporHo3upyeTca Noj BAMAHAEM TONBKO NMPUPOIHBIX PEXUMO-
obpasyroumx ¢axkTopoB ¢ NPUHATHIMU OOECHEUCHHOCTAMM M TIPONOIDKUTENE-
HOCTSIMH, KOTOPhie NpHBOIST K MAaKCMMaIbHO BBICOKHM MONOXKEHHAM YpOBHeH
rpydTOoBEIX Boj. IlepBasd 4acTh MMHTAIHOHHOK MODENM B COOTBETCTBHH C e¢
CTPYKTYpo#f COCTOMT M3 2TIACOB ONEHOK NOTCHUHMANBHBIX TEXHOT'EHHBLIX YpOB-
Hell TpYHTOBBIX BOJ, fpK:

cTaGWNU3alHy MNOATOINIEHUA, OOYCIIOBJIGHHOIO YTEYKaMHM H3 BOJAOHECY-
WX KOMMYHHKAIWIA B 3alIpOSKTUPOBAHHAIX MUKpOpalioHax;

NeHCTBUM THoCHe cTabuUnn3auuy MoATOIeHHA Hanbonee HeGIArONPUSTHHIX
NPHUPOIHLIX pexXUMooGpasyionmx GakTopos.
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ATRack coflepKaT OPOTHO3MPYEMble B Pe3yILTATe NOOYEPENHOro BOCHPOU3-
BefieHnsi Ha JBM nponecca NOATOINIEHNA KaXHOTO BBIEJIEHHOTO YY4CTKa YCTa-
HOBHBUIMECA M MAaKCHMAIBHO BRICOKHE YPOBEHHbIC MOBEPXHOCTH TPYHTOBAIX
BOM, & TaKXe BEIMYMHBI NOABEeM2 OTHOCHTEILHO COOTBCTCTBYIOUMX HaYaNBHBIX
ycnopuif.

CrpykTypa BTOpO# 4acTv MoenH (PopMUPYETCSI U3 NOCIeNoBaTeIbHO Hpor-
HO3UPYEMBIX OHEHOK MOTEeHHHANbHOH NOATOINIAEMOCTH N0 KIKAOMY YYACTKY
HepCueKTMBHOMY [jisi NPOEKTHPOBAHHA MMKpOpaitoHoB (6e3 ydeTa M C yucToM
BIMSHUA TOLTOIUICHHS OKPYXKAOLIMX €ro 3apoeKTHPOBaHHbIX MHKPOPaOHOB)
Ha AepHOIBI:

crabunu3auu  nonTOIUIeHHst, OOYCIOBIIEHHONO CHelHATIEHO BBIGpaHHOM
cepuelt yTeueK U3 BOJOHECYHIMX KOMMYHHKanM,

dopMmupoBatisi MAKCHMATBHO BBICOKMX YPOBEHHBIX HOBepxHocTelf IpyH-
TOBBIX BOJ OT YCTAHOBHBIIMXCA Ha NpeABIAYLIEM Ilepyojie HoBepXHocTelH.

Ha mipennonaraemoft Ijisi 3aCTpOMKHM TEPPUTOPHM LENeCOOOpPa3HO paccmar-
pUBaTh BLIACNICHHBIC BHYTpPH reomoptponomqecmlx ANMECMECHTOB YYaCTKH C
HOCHTHUHBIM FeOJIOTOJINTONIOTHYECKUM paspe3oM Ha yxXe 3aCTPOCHHOM Tep-

HTODHH.

P OCTpOEHHE BTOPOH YaCTH MMMTAUMOHHOK MOMEN AHAIOTHYHO TEpBOi,
HO IIpH 3TOM HeoOXOOMMO B KaKIOM YYacTKe, HepCleKTMBHOM JUIA 3aCTPOHKH,
a TaKXe BHIIENEHHOM Treomopdonornyeckom iemeHTe BOCIPOH3BECTH Ha
JBM npouecc NOATOWICHHA KAK B HelMHelHON CTaMOKAapHOM NOCTAHOBKE,
TaK ¥ HeCTAUMOHAPHON (TIOBTOPACTCA MNA YCIOBUN OTCYTCTBHA U HANMUYWR BIKA-
HUS TOLOTOIVICHHSA 3aNpoeKTHPOBAHHBIX MUKPOPAHOHOB B COOTBETCTBUH C BLIG-
paHHoO cepuelt yTedeK U3 BOAOHECYIIMX KOMM YHHKalmil) .

Ins nonyuyeHust OHEHOK MOTEHUHANILHOH MOATOUIAEMOCTH YYacTKOB
NEPCOCKTUBHOW 3acTpodKH ¢ YYE€TOM BIMAHMA [OMATOINICHHA OKPYXAOIMX
HX 3alpOCKTHPOBAHHBLIX MHKpOPAliOHOB BOCHpoH3BelcHHMe Ha JBM Hpouecca
MOATOMNNEHHA OCYIUECTBNACTCA NMpH ONHOBPEMEHHOM 3afaHMH yTeYeK H3 BOLO-
HECYHMX KOMMYHMKaIM B G0Kax, annpoKCUHMHPYIOHMX Y4aCTKH NEepCHeKTUB-
HOH M 3aIpoeKTHPOBaHHON 3aCTpoiiKu.

ConepxaHue arnmacoB BTOpoH 4acTH HMHTALMOHHOH MONEJIH TaKXe aHa-
JIOTHYHO MepBOH HMMHUTAHHOHHON MOMIENH, TOJIBKO HNpPOTHO3HpYEMbie WA KaK-
goro Goka ceTouHo# MoOMe/M BENMMUMHBI NOXbeMa M NOBEPXHOCTH YpoBHel
TPYHTOBBIX BO)I IIpHBC[GHBEI B COOTBETCTBHH C 3a/iaBaeMbIMH OpH HMUTAllHH
NORTONIEHUS 3HAUCHHUIMH YTeueK H3 BONOHECYILHX KOMMYHHKatHiA .

KpoMme T0T0, HMUTAUMOHHAA MOMENb, TPAHCHOPMHUPOBAHHAA HENOCPEACTBEH-
HO i Y4aCTKOB, IO KOTODLIM OLEHMBAETCHA NOTeHUHaNbHas NOATOINIASMOCTD,
MoXeT ObITh NpefcTaBneda Tabmunelt maTpuutoro Tdia. B Helf BekTopht — cTpoO-
KU MOAIBLHBIX GIIOKOB, aNNPOKCHMHUDYIOUMX KAKAbIH BHIOENICHHBIA Y4YacTOK,
CONEPXKAT B pa3BEpHYTOM BMJE IMPOTHO3UpYEMble YCTAHOBHBLUMECS BEJIMGHHBI
NoobeMa ypoBHA I'PYHTOBBIX BOH. Bce OleHKM HOTEHUMANBHON MOATOIZEMOCTH
CONPOBOKAAIOTCA DATaHCOBBIME COCTaBNSIOUMMH. MAaTpHIHOE BHIDAXKECHUE OLCH-
KU NOTEHUHATBHOH NONTOIUIASMOCTH [Ia€T BO3MOXHOCTh BRIABHTE MHKpopalt-
OHbl CO B3aMMOBIHMAKINMM N[OATOIUIEHHEM U ONPEHINTh PE3YNLTHPYIOLYIO
BENAUKHHY MMOXheMa YPOBHS IPYHTOBLIX BOJ,

BrlllenanoeHHaa UMHUTAUMSA PAasBUTHA Mpolecca MONTOIVIEHMA NMO3BOINsET:

OHEHHTb B BH/E MAKCHMIIBHBIX BEIWUAH MOLBEMA YpPOBHEH TPYHTOBRIX
BOI U X aGCONMIOTHRIX OTMETOK TMOTEHHAAIBHYH MOLTOINIAEMOCTh KDKIOTO
3aNpPOCKTMPOBAHHOIO MHMKpOpalioHa M YYAaCTKOB IIepCHEKTUBHOH 3aCTpofiKH
C BbIABNEHMEM 30H PACIPOCTPAHEHUA DPA3BHBAOILEIOCA B HHX MONTOIUICHHS;

NnOJIyuuTs 00OCHOBAHME 3TAXXHOCTH NOMOB B 3alIpOEKTMPOBAHHLIX MMKPO-
patoHax ¥ NMpOEKTUPYEMBIX HA YYaCTKax MepCleKTMBHON 3acTpoit ki;

HaMETUTD MEPCICKTUBY 3aCTPONKH TeppHTOPUH.

2.11. BeinonHAeMbIt  BbILIEEPEUMCITEHHBIMH  YeTRIpEMA BHIAMH HMUTa-
IMOHHEIX Mopenel NPOTHO3 Npouecca NONTOMWICHUSA T'PYHTOBLIMHE BOJAMH TOPON-
CKHMX TEPPUTOPUA 1103BONSET:

NONYUYATh [eTAIbHOE KOJNWYECTBEHHOE IIpeAc:JBlleHHEe O IMHaMHKe op-
MHpOB3aHHAL B J0Go# Touke KcolelyeMoOH TEppHTODHHM YpPOBCHHBIX PEXMMOB
TPYHTOBBIX BOA B FONOBOM pazpe3e B TeyCHME BCClO BpeMeHW 3acTpoiku Tep-
putopun (mpu MPUPONHBIX pexumoobpasyroumx daxtopax 50% obecreueH-
HOCTH), 3 nocje 3acTpoRKU — 06 yPOBEHHBIX PEXUMAX, NPUBOASIIMX K MaKcH-
MAaBHO BBICOKMM NOAOXKECHUAM ypOBHS I'pDYHTOBbIX BO;
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ONpeNeuTh HaubGonee HeGMArONMPUATHBIA YPOBEHHBI pPEXHM PPYHTOBLIX
BOJ B TOOOBOM pa3pe3e B TedeHME JI0GOI0 BPEMEHH 3aCTPORKH TEPPUTOPHHM;

BLIABUTh HauGomee HeOnaronpusiTHole THAPOTEONOTHYECKHE YCOIOBUA H
COOTBETCTBYIOUIME HM MAKCHMAalbHO BBICOKHE HOBEpXHOCTH YpOBHeH rpyH-
TOBBIX BOM, KOTOpbie MOTYT CHOpPMMpOBATLCA NpH Pa3sBHTHM Ipollecca Nof-
TOIUIEHHA TOJl COBMECTHLIM H DPa3/ieNLHBIM BIIMSHHEM TEXHOTEHHBLIX M MpPHpOJ-
HBIX UCTOYHHKOB NOXTOITICHUA ;

KOTHYECTBEHHO OLEHUTh MPOCTPAHCTBEHHO-BPEMEHHOE pa3fielkHOe U COB-
MecTHoe (B J1IO6OM COYETaHMH) BIIMAHWE TIPUPOOHBIX M TEXHOICHHBIX PEKHMO-
ofpa3yioMx (HakTopoB Ha INPOTHO3MpYEMBbIe YpOBEHHbie PEXHUMBI I'PYHTO-
BRIX BOJ ¥ U3MeHEeHHs MHAPOTEONIOrMYECKHX YCIIOBHI;

OUEHMTH NOTEHUMANBHYIO NOATOIIIEMOCTh KAKIOTO 3anpoeKTHPOBAHHOIO
MHKpopaltoHa M YYacTKOB NEpCNIeKTHBHON 3acTpONKM C BHIABJIICHHEM 30H pas-
BHBAIOIIEroca B HUX MOJTOIDICHH S ;

UeNeHanpaBeHHO BECTH MIDKEHEepHble M3BICKaHWsA, COCPEeHOTOUYMB BHUMaHME
Ha M3yuyeHUH (aKTOpoB, SABNAIOHMXCA ONpEAENAIOUMMHM B DPa3sBUTHH NOATON:
TICHMS;

060CHOBATL CXEeMY DasMEIUCHHA 3alMTHBIX OCOOpYXKEHHH H YIpaBIIeHHSA
YPOBEHHbIM PEKHMOM TPYHTOBBIX BOK.

2.12. IpaktHueckasd peanu3alMA UMMUTAIAOHHOTO HCUIEHOBAHMA M IIPOTHO-
33 Ipolecca IOOTOIVIEHMSI TOPOXCKHX TEppUTOpuMii I'pyHIUBbIMH BOLAMH Tpe-
O6yeT COOTBETCTBYIONErO chenuduyeckoro THOPOJIOTO-THAPOTEOIOTHYECKOTO
H TeXHOTeHHOro o6oCHOBaHMIl.

3. HCXOAHAA ®AKTHYECKAA UAGOPMALIUA
XAPAKTEPH3YIOUIA S IIPUPOJHBLIE YCIIOBHUA H TEXHOT'EHHBIE
®AKTOPbI NOATAINIMBAEMBIX T'OPOJICKHX TEPPUTOPUH,
JHHAMMKY MNPORECCA NOATOIJIEHHA

3.1. XapakTepuCTMKA NMPHPOOHLIX YCIOBUil NOMKHA COCTaBIATHCA 1O [aH-
HBIM THAPOTEONOTHYECKMX HMIBICKAHMH MOCIeNOBaTEIbHO, HawiHad co cbopa
aHamM3a MarepHanon (65, 781,]l PETHOHAIRHBIX M CHEHHANBHBIX HCCISHOBAaHMH,
MpeflecTB YIOLMX HHXEHEepHBIX M3bICKaHuMi B npenenax paltoHa paGoT M npH-
TNEeraloMx TeppUTOpHA M [Ralee.No JIrallaM MOJIEBHBIX paGOT HenocpencTBEHHO
Ha HcalepgyeMolit TeppATOpUM 71 Uefl€it NPOTHO3a O TOIUICHH .

HUcxopnan daxmueckas HHPopmanyusa MO NpUpOHHBIM YCIOBHAM HOJKHA
BKIIOYATH CBEMicHHA MO penbedy, runmporpaduveckolt ceTi, KIIMMATy, reoyoru-
4YeCKOMY CTPOCHHIO, FeOMOP(OIIOTHH H THAPOTeOJIOTHUECKUM YCIIOBHAM,

XapakTepucTHKa penbeda 3aKIIIOuaETCA B OMHCAHHM OCHOBHBIX (POpPM penb-
eda, MX NpeBLIIIEHHt O OTHOLUEHMIO K THAporpaduyeckolt ceTH; oLeHKe fpe-
HAPOBAHHOCTM TeppHTOpHit (CTelleHM pacwWIeHeHHOCTH penbeda ruaporpadu-
YeCKOH CeThi0), KOTOpasd XapaKTepulyeTcst CpeaHeil DpoTSKEHHOCTHIO OBpaXk-
HO-OTOUHON M peuHOM ceTm Ha eMHMIY IDIOHIAIM KaX[OTO IeHETHYeCKOTO
THIA penbeda, rmy6uHaMyu Bpe3a 3pO3HOHHOH ceTH, a Takxke oOllelt BHIpOBHEH-
HOCTBIO MJIM BCXONMIIEHHOCTHIO TeppuTOopuu. CTeneHb pacuyieHEeHHOCTH TEPPHUTO-
PHM ompenenscT HPOUCHT aTMOChEPHLIX 0CaAKOB, PaCXOAYEMBbIX HENOCPEACTBEH-
HO Ha NOBEPXHOCTHBIA CTOK, CKOPOCTH BOAOOGMEHA NMOMA3CMHBIX BOM, HHTCHCHB-
HOCTh crajia ¥ nofgsema ypoBHeli mopsemHbIX BoA. JlomkHa GBITH JaHa Xapax-
TEPUCTHKA TEXHOTEHHBLIX H3MeHEHut penbeda: 3achINaHHLIX [ipeH, INIAHHPOBOY-
HBIX NOLCBINIOK, HCKYCCTBEHHBIX BHIEMOK M HachImel.

XapaKTepHCTHKa CHCTEMbI NOCTOAHHO M BpeMeHHO NefiCTBYIOIUMX BOAOTOKOB
¥ BOIOEMOB JOJDKHA ObITh ZaHa [0 MOpQOIOrHYecKHM IapamerpaM: IMpHHE H
rny0uHe BOOOTOKOB, CKOPOCTM TeUY¢HUS, YKIIOHaM BOAHO# MOBEPXHOCTH;
pacxofly BOJHBIX IOTOKOB M MX BHYTPUrO[IOBOMY DACHpEACNEHHMIO; NABOIOY-
HOMY ¥ JIegoBOMY pexiHmaM. [lo [gaHHBLIM [HAPONOrHYECKHX HCCIENOBaHHH
OOMkHa ObITh COCTABIIEH2 KapTa COBpeMeHHOM IupporpaduyecKolt cem, Ha
KOTOPOH oToOpaxaloTcA eCTeCTHEHHbIE W MCKYCCTBCHHbIC BOMROTOKH M BOQOEMEL,

XapakTepucTHKa KIAMATHYECKUX YCIOBHH MPOH3IBOIHMTCA MO NaHHLIM Me-
TEOCTAHUMI : TeMINepaType BO3AYXa, OTHOCHTENRHOK M 2GCONIOTHON BIIAKHOCTH,
HEJOCTATKY HaChIINEHUs, KOIMMYECIBY OCafKOB, HCIApEHMIO C I'pyHTa ‘H BOJHOH
OBEpPXHOCTH, TeMIIEPATYPHOMY PEXHMY TPYHTOB (CpedHWe MecsAuHble, CpeflHUe
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MHOTONIeTHHE, MHHUMaIbHLlE H MaKCHMAQNbHEIe 3HAuYeHUs ), [IATaM HOSBIICHHS
¥ CXOfa CHEXHOTO NMOKpPOBa, BeIHUMHE 3aNaca BOJLI B CHE)XXHOM NMOKPOBeE.

XapakTepuCTHKa Ie0JIOTHYECKOTO CTPOEHHS M JIMTONIOFWYECKOro COCTaBa
ROpoA, JaeTcH [0 KpPOBIIH MECTHOTO WIH INepBoro (OT NOBEPXHOCTH) peruo-
RanpHoro sBoyioynopa. IloxassiBaerc® crpamrpapHyeckoe pacwieHeHue pas-
pe3a, OIUCHIBAIOTCS 3aKOHOMEPHOCTH PacnpoOCTpaHeH!s B IVIaHE H BEPTHKANL-
HOM pa3pese OTHOCNBHBIX  JIATONIOTHYECKHX DAa3SHOCTeH MOpPOM, BEIABJIAIOTCH
TEKTOHHYECKKE OCOGEHHOCTH, onpeensionme IUAPOSHHAMHYECKHE YCIIOBHA
palioHa. Ecin ycTaHOBJIEHa B3aMMOCBA3b NEPBOTO OT NOBEPXHOCTH BOMOHOC-
HOTO TOpPH30HT2 C HIDKENEeXalldM BOJAOHOCHRIM TOPH3OHTOM, TO T'€0NIOTO-IMTO-
NOTHYECKUH pa3pe3  XapaKTepH3yeTcA [0 KpOBIM CIeAyloLIEro BOHOYNOpa,
COOTBETCTBCHHO C MCHBIIEH CTEMEHBIO AETATHHOCTH.

CocraBnaiorcs KapThl: TIeOJIOTHYECKasd, YETBEPTHYHBIX OTUOXKEeHWH, H30-
JIMHAHA KPOBJIM M NOAOIBEI BOJOYHOPOB.

XapakTepucTUKa TecoMOpQONIOTHYECKOTO CTPOEHHUA TEPPHTOPUM [OJKHA
BKIIOUaTh OMMCaHWE PeHETHMYECKMX THMMOB H ¢opm penneda, ycimoBus ux obpa-
30BaHHA U 3aBHCHMOCTh (opM penbeda or cocraea mopopf. Ilogpo6uo ocee-
MAIOTC peyHble NONMHBl — YKAaspIBaeTCss KOJMYECTBO H THNLI TEppac, WX IIK-
pHHA, BLICOTA, XapaKTep MOBEPXHOCTH M COWIEHEeHHA ApyT ¢ ApyroM. OTMmedaercs
BNUgHMe reomMopQoONIOTHYEeCKHX YCIOBHMH pattoHa Ha MyOMHY 3ajeraHus IOL-
3eMHBIX BOJI, YCJIOBHA MX MMTaHMA H pa3rpy3kd. Haerca xapakTepHCTHKa COB-
PEMEHHBIX (H3HKO-Te0JIOTMYECKHX IpOLECCOB M OTMeYaeTCH MX BINAHME Ha
THApPOreosiOTHYeCKHe YcnoBus patioHa. CocraBnserca TeoMopdonornueckas
KapTa.

XapakTepucTHKa THAPOTEOJIOTHYECKUX YCIOBMH HaeTcA B OUHAMHKE HX
H3MEHEHHSA OT Haualia OCBOCHMS TEPpHTOpMM H [HO OKOHYaHMH HM3LICKaHWH He-
HMOCPEACTBEHHO I NPOrHO3a NOATOINIEHHA .

HsyyaioTca:

pacnpocTpaHenie M IimyOGuHa 3ajieraHus BOAOHOCHBIX IJIACTOB, FOPH3OHTOB
¥ KOMIDIEKCOB;

COCTaB BOJOBMEUIAIOIMX NOPOJ M I'DYHTOB 30HBI a3pali¥i, HX MOLUHOCTS;

pacrpocTpaieHte, IMy6GuHa 3ajieratis, MOIMHOCTh MeECTHOTO M PErHOHAIE-
HOTO BOHOYTOPOB (MeHee NIPOHMIaeMbIX CII0€B) ;

MOJIOXKEHUe YpOBHeH NMOO3eMHBIX BOJl M HX PEXHMM B eCTECTBEHHBIX H Hapy-
LIEHHbIX YCIIOBMAX: 3aKOHOMEPHOCTH Ce3OHHBIX (rofoBas aMIDIMTYOa, AMIDIK-
TYZA BECEHHETO NMOObEM2 YPOBHsS, BPEMS Hauaria [oObeMa YPOBHSA, XapaKTe-
PHCTHMKA CHHDKEHMsi YPOBHA B FOJIOBOM pa3pe3e) W MHOTOJeTHMX KojnebaHuit
YPOBHSA HOJ3¢MHBIX BOJ;

mMTaHMe NOA3eMHLIX Bok (MHROWILTPaNMOKHOE INMTaHHE ~ IpocaYHBaHHe
aTMOChepHBIX 0CanKOB M TEXHOTEHHBIX BOM 4€Pe3 30HY 33palMu, NOKATHHOS
dbunrTpauMoHHOEe NMUTaHHE M3 MOBEPXHOCTHBIX BOJOTOKOB M BOJOEMOB; MepeTe-
KaHMe H3 HHKEeIeXalnpX HamopHLIX BOXOHOCHBIX N'OPU3OHTOB Yepes MeHee Mpo-
HHUIlaeMble CTIOH; KOHIeHCAanHOHHOE IIMTaHKE) ;

parpy3Ka mnopa3eMHBIX Boh, (pasrpy3ka B BHAC POIHMKOB, HCIIRpEHMA,
TPAHCIMPAUMM pPaCTeHMAMH; CKpHITas pasrpy3Ka B NOBEpPXHOCTHBIE BOJAOTOKH
¥ BOJAOEMBI;, HepeTeKaHHMe B HMDKeNleXaluie BOAOHOCHBIE TOPH3OHTHI HA INIO-
WIAMAX pa3BUTHA [ENPECCHOHHLIX BOPOHOK H B “’OKHa™ BOJOYIIOpa) ;

PeXHM BIIDKHOCTH B 30Me aSpallMd B €CTECTBCHHBIX H HApyUIEHHBIX yc-
TIOBMAX;

XMMHYECKHH COCTaB NOJ3EMHBIX BOJX M €r0o K3MeHeHMe BO BpeMeHH.

Kpome amix fBenelmﬁ IoJKHLI GbITH OXAapaKTepH30BAHLI THOPOTEONoru-
YeCKMe TNapaMerpbl’ BOJOHOCHBIX TOPH30HTOB U FPYHTOB 30HbI adpaiiliy, MeETo-
IMKa UX oNpeneieHus, BeIGOp pacueTHBIX 3HavyeHHit Ms nporHosa. I'maporeono-
THYECKHE MmapaMerTpel: KO3 duumeHTs! GUIETpaMK, BOOONPOBOSUMOCTH, BOJIO-
OTHAW, HeJOCTaTKa HAaCBIILCHHA, YNpyro#l BOJOOTAAYM, YPOBHENPOBORHOCTH M
MBE30NPOBONHOCTH, MapameTlp mnepereKaHMs (ko3pdmumuedT mnepeTekaHusn),
fnapamMeTp THMOpPAaBIMYECKON CBA3M MOBEPXHOCTHHIX M TNOA3eMHBIX Bol (rup-
PaBJIHYCCKHC CONPOTUBIICHUSA THUIIL BOJIOBMOB) .

I'mpporeonornueckue mapamMeTpsl — YMCHEHHblE MOKA3aTeNHM, XapaKTepH-
3youme GWIbTPaMOHHbIE CBONCTBA FPYHTOB (TODHBIX MOPOA) HIIM THAPOLM-
HAMHYECKHE CBOHCTBA BOOHOCHBIX I'OPU3OHTOB.
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COOTBETCTBEHHO COCTAaBNAKTCA KapThl: THApOreosiorMyecKas (Ipn CloX-
HBIX THAPOTCONOTUYECKUX YCIOBUAX — KOMIUIEKC IMAPOTeONOTHYECKNX KapT),
MOIIHOCTH BOJOHOCHBIX TOpPH3OHTOB, paclipeferleHuss TIHApPOTECONOTHYECKHX
rapaMerTpoB, TIUOPOM3OIMIC Ha XapaKTepHbie ICPHOOBI CE30HHBIX KojeCaxmii
YPOBHA NOM3EMHEIX BOJ, palOHMpPOBaHMA TEPPUTOPHH IO THIIAM PEXUMA I'PYH-
TOBBIX BOR.

B 3aBMCHMOCTH OT CJIOXHOCTH MpHpOSHBIX YCIOBUH paltoHa HCCleioBa-
HMit, CTafiMK HCCIIeOBaHui, 0ObeMa ¥ JOCTOBEPHOCTH MMelo Lieftcs MH(pOpMaTHA
COCTaB BBIULENePeuHCIICHHbIX JAHHBIX MOXET CYLUECTBEHHO H3M EHATHCH.

3.2. lins oueHxM cOCTaBNAKUMX OGalaHCa PYHTOBBIX BOH, Ha TOpofcKoM
TEPPUTOPHE NOJ OeHCTBHEM TEXHOreHHbIX (akTopoB (cM. TaGn. 2) Tpebyercs
cGop u 06o6iicHe MaTepualioB 110 TeXHOTeHHHIM ¢axTopam. B utore cocras-
NAETCs KOMIDIEKC TeXHOTEHHBIX KapT: 3aCTpOfiKM TeppUTOPMH, BOLOHECYLMX
KOMMYHMKauM# ¥ BRYTPHIOpPONCKMX OacceliHOB cTOKa. MeTomuka cocrdBneHus
KapT paspaborana B [THUMUC [77]. Macwta6 KapT NpH U3yuyeHUH BCeif ropon-
ckoit Teppuropun — 1:10 000 — 1:25 000 (B 3aBMCMMOCTH OT MMIOLIAOH Tep-
PHTOPHH TOpoja), Ojis OTAENBHEIX palioHOB ropoxa (IUIaHMPOBOYHEIR palioH;
MHKPOpaloHH) [eTaTbHOCTE KapThl yBenuuusaetcs (1:1000 — 1:5000) . Taxue
KapThl COCTaBNAKTCA Ha OCHoBe cOOpa M aHaIH3a MaTepHaNoOB B OTHENE ITIABHO-
ro apxuTekTopa (reHepaJIBHBIA [IaH TOPoOa ¥ QpyTHe MATepHalbl) , B IPOSKTHRIX
OopraHM3auMax (HanpuMep, IpaXOaHNPOEKT), B pasAUYHBIX OPraHM3auMAX
KOMMYHAIIBHOTO X031iCTBa, HA KPYNHLIX NIPOMBHIVICHHBIX NpeAnpHATHAX. YacTh
BCChbMa BaKHOR uH(opMauuyu MoxeT ObITh MONyYeHa MO JaHHbIM MHXXKEHEPHO-Feo-
TIOYMUYECKHX W CMCUHANBHBIX HIBICKAHUH, BBIOIHABLUMXCSA MO BRIABIICHHIO NPUYKH
H3MCHEHUA THOPOTEOJIOTHUECKHX YCIIOBHH H 0GOCHOBAHMIO MPOCKTOB 3aLIMTHBIX
MeponpusiTHaii.

3.3. B ocHoBY nereHab! KapTel 3acTpolku TEPPHTOPHH TOJIOKEHBI THI
ITAKHOCTH CeJIHTEOHON 3aCTpOHKM M THII BPOMBILUIEHHBLIX NPEeNmpHSTHH, s
KOTOPBIX pa3paboTaHbl HOPMBEI BOXONIOTpeGiieHus.

THne! cenuTeOHON 3acTpolixu: opHO3TAXKHAA (UHIMBHIYaNbHad) C TMpHYyca-
OeOHBIMH yHYacTKaMu; ABYX-TPeX3TaKHadA (crapas) ; Tpex-IATH3TaXHAA (HoBas) ;
muorosraxHad (7 — 9 osTaxeit ¥ Gomee) . Kaxppiii THR 3acrpoiixu B mpenenax
IWIOMIAM, OFPaHUYCHHON COOTBETICTBYIOIEM KOHTYPOM, XapaKTepH3yeTcs cie-
OYIOLMMY JAaHHBIMHU: [JaTa OKOHYaHMA CTPOMTEILCIBA ((haxkTuueckast WM NPOEKT-
Hasi), obwWad IomWaap, ra; xKo3pUIUEHT IIOTHOCTH 3 Ol KA (OTHOLIeHHME
CyMMapHO# MJIOIMANM HeroCpelCTBeHHO 3natmit (coopyxeHniy u acdansrobeToH-
HBIX MOKPHLITMHA K OoOGinel mioulamy THNA 3aCTpolku) ; MIomanb achansroGeToH-
HEIX MOKpBITHA (JUTOWIANKH, Npoe3dbl, YIMLEl, JOPOTH) , Fa; IUIOWIaKb O3eNeHe-
HMA (CKBepsl, APKH, ra3cHbl ¥ T.1.), ra; ApeoGnagaomas rny6uHa 3anoKeHust
¢yHDaMeHTOB, IOA3EMHBIX COOPYXEHHMH, M; KOHTYpbl CBaitHbIX monel. Ecnu
MO3BONAET MaciuTa®d KapThl, TO 3TH CBEHICHHUA KOHKPETM3HMPYIOTCSA Ha KapTe
1A KOKIOro o0bseKTa.

BaxkHoe 3HaucHME MMeeT AeTANMM3alMA [AHHBIX 10 303HHAM, COOPYKEHHAM
TYGOKOrO 3aTOKEHMA H NOA3EMHBIM SOOpYXEHUSAM (NOCTPOECHHBIM ¥ IpPOeK-
THPYEMbIM) , KOTOPBIE MOTYT OKasbiBaTh Gappaxubit 3¢@deKT Ha NOTOK IPyH-
TOBEIX BOJ, (NOMellleHHS CKIafCKUe ¥ KYNETYPHO-GRITOBOTO Ha3HAYCHHS, FapaXu,
XPaHWIMLIA, TPAHCHOPTHbIE KOMMYHHMKAIMM — TOHHEJIM PasiIMUYHOIO Ha3HauYeHUs
H Ap.). JTUMH NaHHLIMH ABNAOTCH KOHTYpPHI 371aHUsA (COOpYXEHHA)  IIyGHHa
3210KEHHA, TEeXHHYECKHE MEPONpPHATHA IO MX 3aLUMTE, BelTMUMHLI BOONPHTOKA
B TOpHEI¢ BHIpaGOTKH, BIMAHHEC BOJIOOTNIMBA Ha opMUpOBaHNe AeNpPecCHOHHBIX
BOPOHOK. JTH J2HHBIE MOTYT .OTOGPOKATECH Ha KapTaX WIK MpUBOOUTECS B Clie-
UHANBHBIX TaOIMIAX N0 KDKAOMY O00BeKTY.

Hns xaxao# BLINEIEHHOM IDIOINANM  YKa3biBaeTCA Kgmmec'mo (daxTu-
YeKoe M NPOeKTHOe) NoAaBaeMoll M oTBoaumolt Bognl, M>/cyT. Kpome Toro
Ha KapTe BLIOENAIOTCE  3€ICHbIC HacaxaeHHs oO6IMEro nonb3oBaHUA (CKBEpHI,
6ynLBaphl, NapKy, JIECONAPKH) C YKA3aHWEM HHTCHCUBHOCTY nonuBoB (¢axti-
Yeckol WM IIpOeKTHOU B COOTBeTCTBMH C Tabn. 6 CHull 11-31-74), md/cyT;
PEKOHCTpYMpYyeMble WIH HAMEYACMBIE K PEKOHCTPYKUMH TeppHTOpHM; pe3epB-
HEle (He3acCTpOeHHbIE) TEPPUTOPHU.

Inowanxy NPOMBILIDICHHLIX IPEANpPHATAR  {CYLIECTBYIOLIME ¥ HPOEKTH-
pyeMbie) BBIOENSIOTCH Ha KapTe COOTBETCTBYOIMMHE KoHTypamu. Ha nepsom
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Ta6anuua 3. Knaccupuxauus npeanpuATHii O NIOTHOCTTH 3aCTPORICH

noryocrs 32-

OTpacnb NPOMBINUIEHHO CTH
crpolixu, %

TexcTunsHas, nerKkast, YacTUIHO CTpoiMaTepuanos 55 - 65
MaumsocTpouTesIbHas, CTAHKOCTPOUTENTbHAS,, TIMILIEBAs ,
CTpoiimaTepuanoB 45 — 50
Henmono3Ho-6 yMakHas, MeTallypru4ecKas, XM MHYeCKas,
HedpTeXuMHYECKas, TpyGoNpoKaTHbie 3aBO MBI, HIEMEHTHLIC
3aBOJIbI, YACTHYHO CTPOXMATEepUanosn 30-40
JnepaTophl, MEJILKOMOUMHATEI, Kpyn3asoabl, xiieGonpn-
€MHBIC MYHKThI 40

Tabnuna 4. Knaccndbuxauus npegupuaTvii Mo BORONOTpelAeHUI0

Otpacib npomsinnieHHoctH | CucreMa Boot Konmuuectso Pacxop Bopsi,
cHaGxeHust  [cucrem KoMmy- | MIjcyT Ha 1 ra
HUKauUMH
_____ e
BOHO- |KaHaTH-
TIpOBO- | 3aHHM
na L
_________________________________________ o
lenmonoauas, sHeprem- |OGoportHasa, |S—7 [3-6 15 000 - 80 000
YyecKasi, MeTauy pruyec- KOMOHHM-
Kasg (YacTHYHO) OBaHHaA
Xumuueckasi, Heprexumu- | To xe 4-6 |3-7 5000 — 15000
yeckas, TOpHO-060raTH
TeNbHbIEe PabpUKH # KOM~
6vmate1 (F'OKn)
MaumHoCTponTenLHasd, Mpamotou- (1 -4 126 500 — 5000
CTaHKOCTPOMTENEHAA, TPY- |Had (pexe
GoIlpoxaTHhIE 3aBOIBI, oBopoTHaA)
minesas (YacTHYHO)
TexcnuisHad, JIETKad, Mpamorow |1 -3 |1 -3 50 - 500
cTpoliMaTepuanos, miule- |Had
Basa :
OneBaTopsl, MYKOMOIIE- ” 1 1 | 50
Hble 3aBoayl, Xnebonpuem-
Hbie NYHKTRI

STanle MCCNCOOBaHWI MpH TIPENBapUTENBHON OlleHKe W3MEHEHHs THporeonolh-
UECKHX YOUIOBME (Hanpumep, ONEHKa NOTEHUMANLHOH NOXTIOMIAEMOCTH) Tep-
PUTOpHHE HaHHBIE N0 IUIOTHOCTH 3ACTPOMKM W BOROMOTPeOIICHHIO BOABI WUId
3TUX IUIOMANOK MOryT ObITh MNPHHATEI B OOOTBETCTBUM C CYMISCTBYIOUMMH
KNACCHPUKAMAMH NTPOMBIIITICHHBIX NPCiipUsTHI {701 mo mnornocTH 33cTpOi-
KM (Tabn. 3) u no BogonoTpeGnenuc (1aén. 4).

Heo6xomiMo uMeTh B BHAY, YTO 110 IPOMBILIUIEHHBIM 110 KaM, [1oane
KoTopbix npesbluiaer 100 ra m BoponoTpeGnerue Gonee 500 m2/cyT Ha 1 ra,
Jaxe Ha NepBOM 3Talle HCCieNloBaHMit TpeGyeTcs HaHeceHHe Ha KapTy Bcex 3fa-
HU#, 1IeXOB, COOpYXXeHHMH, BONOHECYLHMX KOMMYHHMKalMil W OueHKa BOZONOT-
pebieHns KOKAOTO U3 HEUX M0 pe3yibTaTaM oGcleIOBaHHA N0 aHATOTHH C BbIille-
NpUBeNeHHbIMH JAHHBIMM IS 30H cenuteGHON 3acTpoiixu. B mansHefiiuem npu
COCTABJIEHMM pacyeTHOH CXeMEI IIPOTHO3A TaKas [eTaIN3alUd [OIXHA GbiTh BbI-
HOJMIHEeHa No BCeM NMPOMBIIUICHHEBIM [IOLIAKAM.,

Ins cyWecTBYIOIMX BojaonoTpebnsanoumx npoussogets (TOL, cranuum
OUMCTKM BO/Ibl, OUMCTHbIE COOPYXEHUs: KaHaNH3aliM, HaCOCHBIEe CTAHIMH MOLaun
BOOBI, NONA (UILTpanuM M T.11), KOTOpHIC He OTP@KEHbI B BblLEYKa3aHHOH
KiiacCHuKauuy, HeoO6X0MIMO HaHECCHHE HA XKapTy KOHKPETHLIX CBeHeHui
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KaK B HEIOM A WiOUahKe Ha NpeOBapUTCIbHON CTaMK OUEHKH, Tak W A
KaKAOTO 3[AHHUS, COOPYXKEHH TIPH COCTABJICHMM PacYeTHOH CXEMBEI.

KpoMe Toro, Ha XapTe NOKa3LIBAIOTCA HaMeYaeMble K PeKOHCTPYKIMH
npOMBIIIIeHNbIe IUIOIHANIKH, Ppe3epBHBIC TEPpPUTOPHU NPOMLINDICHHOR 3aCTpofKy
H npoure TeppuTOpHH. K NpouM TEPpUTOPUAM OTHOCATCA . KOMMYHAILHO-CKIIaL-
CKHe, NONOCH! OTBO/A XKene3Hol Hoporn, TeppHUTOpPHM CAHUTApHO-3AIUMTHBIX 30H,

Bce ¢akTophl pasnHUHBIX TMIIOB 3aCTPOMKHM, OKA3bLIBAIOLMX BIIUAHME HA
HU3MeHeHUe TMAPOTEONIOTHYECKUX YCIOBHM TEeppUTOpHH, He MOTryT ObITh OTpa-
*KeHbl Ha KapTe. [To3TOMy H KaKmoMy THNY 3acTpoMKM MW NPOMBIINICHHOR
IUIOWAAKY, MOKa3aHHLIM Ha KapTe, HeoOGXomMMO coCTaBNeHHe TaGNUUHBIX WIM
TEKCTOBBIX NPWI10KeHHi, B KOTOPLIX OMKHBI GBITh OCBEILIEHEI:

a6GcomoTHbIE OTMETKM MOJIOB M MOOBANOB M 3arNyOieHHbIX MOMeUleHHH,
rnyGuHbl 3a10XeHHS (yYHZAMeHTOB, INyOHHBI 3aJI0KeHHS cBaif [Is 30aHMA U
COOpYIXeHMit BCEX TUNOB 3aCTPONKH;

BH/ALI 3aChINKH I'PYHTA Na3yX KOTIOBaHOB;

MepONpUA™s TpH CTPOMTEIILCTBE, HANpaBlIeHHblE Ha CHUKCHHC BIIMAHUS
pedopmanuit 3maHuit ¥ coOpyXKeHHi; 3aMauMBaHMe TPYHTA, YINIOTHeHMEe I'PYHTA;
3aMeHa €CTECTBCHHBIX FPYHTOB MOAYLIKAMH M3 NMECKa, FPaBHsA, WEeGHA; OTChINKA
MU MMOPOHAMBIB OCHOBaHMM; MCKYCCTBEHHOe 3aKpeIUleHHe TPYHTOB M [p.;

BOJO3aLUMTHEIE MEpONpHATHA., Ycrpoticteo BOJIOHCMPOHHIIAEMBIX
(MPOTHBOGUNBTPAUMOHHEIX) 9KpaHOB (paclpocTpaHeHde B IVIaHe M INyGuHa
3aTOXKEHHSA 3ALLMTHOTO CJi0s1), HIPOTHBOMUILTPAUMOHKHRIX 3aBeC (KOHTYp B
Wiane, rNy6HHa BepTHKAIBHON IITOPHI) , TpaHLTeHBIX CTEHOK;

CTPOMTE/IbHbIE BONONOHM)KEHMS (pacIiONIOXEeHHEe M KOHCTPYKIMA JIpeH,
DJIATENBHOCTh BO3MYLIEHUS, NPOM3BOMUTENIBHOCTE, KOHTYpPHI MeTpecCHORHOM
BOPOHKH) ;

HCTOYHUKH HNOJTOIUIEHHs], HeraTUBHbIe NOCHEACTBMA MOOTOIUIEHHSN, MEpO-
TNPUATHA [0 OPTaHM3aUMH KOHTPONA 32 BO3MOXHBIMH YTEYKaMH BOMBl M OPYTHX
KUAKOCTeH, MEPONPUATHA 10 JIMKBHOAUMY MCTOUHMKOB TIOOTOIUIEHHA M 3allMTe
OT TIOATOIUICHUA.

TakuM 06pazom, xapTa 3aCTPONIKM TCPPUTOPUM C BhIICYKa3aHHBIMU TpH-
JIOKEHHAMM HeceT HHPOPMaHOHHYI0 Rarpy3ky [0 TUHaM CYLUeCTBYIOWEH 3a-
CTPOHKH, TNIOLIAAHOMY pacnpefenceHIo BooonoTpebeHysi B IMHAMUKE OCBOEHUS
TEPPUTOPUM; MHaeT NpeacTaBjicHHEe O BO3MOXHOCTY yyeTa Ha MOIENAX NpOTrHO3a
NOATOIUIEHHS Pa3sHOOGpa3HBIX TeXHOTEHHBIX (aKTOpPOB, B TOH MM MHOW CTeHeHM
OKa3bIBAIOLIMX WIH MOTYLMX OKa3aThb BJIMfHME HAa W3MEHEHHEe COCTAaBIISIOLMX
BomHoro GanmasHca H Ha peXXMM IPYHTOBLIX BOM; HBAAETCA OCHOBOR ANA KOMM-
YECTBEHHOM OLEHKK [ONMOJIHUTENIHHOIO MCKYCCTBEHHOTO HHOWILTPaLMOHHOTO
I TaHus.

3.4. Ha kapre BOJOHeCylIMX KOMMYHHMKAaUH{ TeppUTOpHHM ropoaa MM OT-
OEIBHBIX €r0 palfoHOB MOKa3kiBAlOTCK TpacChl BOJONPOBOHA, KaHANM3alHH,
ropsidero BopocHaGXeHUA M OpeHaxHbie cHCTeMbl. Ha xapry HaHocATca Ma
THCTp&IbHBIE Tpacchl CYIUECTBYIOLMX M IPOeKTHbIX ceTed (ecnu nosponser
MacmiTa6G KapThl, TO ¥ BHYTPUKBAapTalbHOE paclpenencHue cereit) . Ina xax-
Hoit Tpacchl (MM OTAENBHBIX €€ YYaCTKOB) HAlOTCA CleAylollye AaHHbple (Ha
KapTe WIH B CleuManbHOM TaGnuue) : Iod BBOAa B 3KCIUIyaTalMio; OHAMeETp
TpyObl i MaTepuarn, U3 KOTOPOTO OHAa U3roTOBJicHa (CTajib, YyTyH H T.A.) ; ray-
6MHa 3aIOXEHUA M KOHCTPYKTMBHble OCOOEHHOCTM; BelWUMHa HOPMATHUBHLIX
yTeueK, B COOTBeTCTBHM ¢ TpeGoBaHuamu CHuIl M-30-74, Ha eOMHHIY AJIMHDLI
Tpaccel (100 mwau 1000 M) ; KOMMUECTBO NOCTOAHHO MOAaBaeMoOH BOAL! B Hpe-
Jenax KOHTPOJIMpPYeMbIX YYacTKOB KOMMYHMKauMi#t, YYMTHIBACMOE€ B COOTBET-
CTBYOHMX OOKYMEHTaX mMCIETUepcKol CnyxkObl sKciDiyaTHpylomelt opramy-
saumd. IIpy oTcyrcTBHMM dakTHYECKUX HAHHEIX NPHBOAMTCA pacueTHas NpPOH3-
BOJMTENIBHOCTh BOJIOHECYIUeH ceTH No NpoexkTHeIM npopaGoTkam. Ha kapre
MOKA3LIBAIOTCA YYacTKU 3aHKCHPOBAHHBIX NMOCTOAHHBIX yTeueKk WiH HauGonee
YacThIX aBapHHHEIX yTeueK ¢ MpHONH3NTENbHON OLleHKOH MOTeph.

Ha xapTy HaHOCATCA NepexBaThiBaionpe (GeperosBoili, roJloBHOH M oTCeu-
HBIf fApeHaX) M [IonanMble (CHCTeMaTHUeCKHK [peHAX, KOHTYpHbIA, mmac-
TOBBIM M IPHCTEHHRIH) CHCTEMBI, KOTOphle MO0 KOHCTPYKTUBHLIM MNpH3HAKam
NOJIpasAeNAOTCA Ha: TOPU3OHTAILHYI0, TpyOuaryio, ¥ ranepeiiHyio; BepTUKaIL-
HYI0, KOMOHHHP OBAHHYIO, JIYYEBYIO.
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HOng xaxpo#t ApeHaxHOM cucTeMBbl (Ha KapTe H B NpHIIOXKeHWAX K Hel)
TIPUBOJATCSA HaHHBIC: T'OX BBOJA B SKCIVIyaTauyio; IMyGHHA 3aN0XEHHA; MeCTo-
NOJIOXKCHHE BOLONPHEMHBIX YCTpOKCTB, HX KOJIMYECTBO M KOHCTPYKTHBHBLIC
OCOOEHHOCTH; MeCTOMNONOXeHUe COPOCHBIX COOPYXKEHHIt H HX KOHCTPYKTHBHBIE
0COGEHHOCTH; peXXHM paGoThi; KOMMYECTBO OTBOJMMOM BOOBI; H3IMeHeHue
TIOHMXCHUA YPOBHA IPYHTOBLIX BOM, B Mpoiecce SKCIUTYaTallHH .

Kpome Toro, mo kakpoli HpeHaxknolt cuCTeMe HOMKHO ObITE NpUBEREHO
THApOTeoNIoOTHYecKoe 000CHOBaHHEe HpPOEKTa (COOpYXeHMi: KpaTkasd XapakTe-
PHCTHKA THAPOTeoJIOTMYECKMX YCHOBHH, pacyeTHBIe I'MIPOTEONIOTHYECKHME Ma-
paMeTpel  OCYLLIAeMOI0 BOJAOHOCHOTO TOpH30HTAa, 060OCHOBAaHUE pacyeTHO# cXe-
MbI H THIPOTeOJIOTHYECKUH pacyer.

Taxum o6pasom, kapTa BOJOHECYIMX KOMMYHMKAaUMH ¢ BhIlleyKa3aH-
HBIMY NPUIOXKEHUAMH HeceT MH(POPMaOHHYIO HArPY3KY 1O TOYEYHOMY U NHHeH-
HOMY paclipefeleHMI0O HCTOYHMKOB IMTaHHs U pasTPy3KH IPYHTOBHIX Boj. Ecnu
N0 MarMCTPAIEHBIM BOOOHECYIIMM KOMMYHHMKAUMAM OTCYTCTBYIOT YUTCHHBIE
paHnBie 10 PAKTMUECKNUM yTeUKaM BOSbI, TO HOPMATUBHSIC YyTeukd He BKIIO4a-
107TCSL B OLUEHKY JONONHUTENBHOrO MMTaHUA, TAK KaK 06beM TAKHX YTEUEK COCTaB-
nseT He Gonee 0,5—1% obel BenuynHbl Bogononauu. CnegyeT HMeTb B BuAY,
YTO NOTePH M3 BOJOHECYIMX KOMMYHMKAUK{ NO JaHHBIM pa3jifuHbIX aBTOPOB
MoryT cocTaBiATe 3-30% or ofwel BennunHb BogonozauM. MaxkcHMansHbie
yTeukn 4Yame BCero (GUKCHPYIOTCE B MarucTpandx co 3HaYMTENbHbIM CPOKOM
sxciyarauun (Gonee 5—10 ner), npuyeM HMHOrNAa HaGnoJaeTca HX CE30HHOE
u3MeHenue. I 3aCTPOCHHEBIX TepPHTOPHI NIPH HAIHYKH PEeXXHMHON CeTH CKBAXKHH,
CNOCOGHBIX 3aUKCHPOBATL YTEUKH M2 BONOHEeCYLMX KOMMYHHMKAUMH NO KoJie-
GaHusM YpPOBHA NMOA3EMHBIX BOK M U3MEHEHMIO UX TEMAEPATYphi, TpeGyeTca BhI-
NoJIHeHUE OOMOJIHMTENILHBIX HCCieqoBaHuit (HaTypHoe o6cnenoBanue, Moenb-
Hble mpopaGoTku) Mo onpenesieHHio 06beMa ¥ HHTEHCUMBHOCTH yTeueK. [onyuen-
Hble [aHHble MOTYT ObiThb MPHHATHE JJIS AHATOTHYHLIX THIIOB 33aCTPOHKH BHOBB
3aCTpauBacMbIX TEPPUTOPUH.

3.5. Ha xapty BHYTpHropopcKuX GaccelfHOB CTOKa HaHOCATCS: BONOCGOp-
Hole IUIOIIAGM COBPEMEHHBIX MOCTOSIHHO M BpEMeHHO [iellCTBYIOIIMX BOJO-
TOKOB M BOJOEMOB; MariMCTpalln OTBOXA aTMOC(hEpHbIX 0CaOKOB (CYILLECTBY-
OliMe ¥ MPOEKTUPYeMbie) M MCXOOHKIE pacdeTHbie AAaHHBIE [0 HX MPOEKTHPOBA-
HMIO; 3achiaHHble BOROTOKW M BOAOSMLI B pPe3ynbTaTe HHXEHEPHON NOATOTOBKH
TEPPUTOPHM MpH ee 3acTpoiixe; orpaguTeNibibie aMObl (CylUECTBYOLUME U IPOCK-
THpyeMbie) U COOPYXXeHUs /i NMPOINyCKa NMOBEPXHOCTHBIX BOM, OTBOMA HX 32
npepenbl 00BaNOBAHHOM TEPpHTOPMM; HaropHble KaHaphbl (CYLIECTBYIOLIME M
MPOEKTHPY€EMbIE) M BONONPHEMHHMKH, MCXOMHbiE€ pacyeTHble HaHHble MO HX
PO EKTHPOBAHMIO.

NMpumep 1. Hcxomible NaHHbIe NO TeXHOTeHHbIM (akTopam A uenedt
ApOTHO32 NOJATONIICHMSI.

PaccMOTpUM  XapaKkTepMCTHKY 'nexnoi‘emﬂ:lx ¢akTOpoB ceBepHOTO paif-
OHA FOPOACKON TeppUTOPUM ITOWANELIO 8 KM<,

Tunsi 3actpoiixu. Tepputopus paifoHa XapakTepu3dyercs MHorooGpasmem TH-
noB 3actpoitku. Hapsany ¢ coBpemenHo#t 5 14-3TaxHol roponcko#t  3acrpoiikoit
COXpaHunach cTapast 2—3-arakHas. OOWIMpHbIE YYaCTKH TEPPHUTOPHH 3aHHMa-
€T MHOMBHOyankHadA 3acTpoiiKa, KOTOpas# B HacToslliee BpeMs CHOCHTCS M Tep-
PHTOPHA 3aCTPaWBACTCA MHOTO3TaXHBIMH XWILIMH HoMamu, Cpeou >KusoM
3aCTPOMKH BCTPEYAIOTCA OTACNbHbIC NPOMBILUIEHHbIE MPEOPUATHA H KOMMY-
HaNBHO-CKIIAJICKHE 30HEI. VIMEIOTCH yYaCTKH pe3epBHOM (He3aCTpoeHHOH) Teppu-
Topru. [INomans TEPPHTOPHH XGUIBIX MHUKPOPAHOHOB M KBapTATIOB B mpeeiax
KPAacHBIX mngm, OGYCHOBNCHHBIX NPOEKTOM HETATBHON ITIAMMPOBKH, COCTAB-
nser 2,42 xm<, Inouwamy ApyrHX THIIOB 3aCTPOXKH NpUBeeHI B Tabi. 5.

KoNTyphl THIOB 3aCTpOMKH H APYIHMX TeppHTOpWI MOKa3zaHbI Ha KapTe,
cocTaBJieHEoit B MaciuTaGe 1:10 000.

CornacHo MNpOeKTy JeTalbHOH IUIAHMPOBKH, HaceneHue palfOHa COCTABMT
107 Toic. xuteneil, cpenuasn sTaxHOCTE — 7,5. Xunas 3acTpoitka npemycMarpu-
BACTCS HAa MeCTe CHOCA [IEPeBAHHOIO XWIoro (OHNKA M HeKaNMTaNLHON 3aCTpOH-
k. OGuiass TeppuTOpHA cugca — 285 TbIc. M4, OpUeHTHPOBOUHLIH 06BbeM 3eM-
nsHeIX paGor 1408 Teic. M7, H3 HMX NOJCHINKA TeppuTopum Ha 0,5 — 1,2 M —
815 TBIC. M°, 3achinka noHMXeHuH penbeda — 30 Thic. M2, Tlo OHY 3acEImaeMBbIX
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Ta6muna 5.XapaKrepHCTHKA NIAHKPOBKHK FOPOICKOro
PaiioHa N0 THNAM 33CTPOIHKH

Teppuropusa Hnomans, ra

O6wan, no MpoeKTy ACTANLHOMK ITaHKPOB KK 806
Tlo 3cia3y 3acTpolixu 521.1
B ToM yscie:

JFATIBIX MEKpOPatOHOB U KBapTJIOB 242

yupexxpeHuit oGenyxuBaHUs 29

[apKoB, CIIOPTHBHAIX 30H, CKBEpoB, GyNIEB2poB 74,2

¥ 3eeHo#t 30HbI

YITHLL, FapaXkell, aBTOCTOSHOK, TPAHCHOPTHBIX 95

Pa3BA30K

KOMMYHATBHO-CKIIaACKUX 30H iz

NPOMBIIUIEHHLIX [IPeRIpUI THI 47,1

NMOBepXHOCTeli BOKOEeMOB 17

HpOUHX Tepputopui 8
BHeliHero TpaHcHopTa, JKeJIe3HoH Aopory ¥ 2849
CaHH TAPHO-3ANUTHOK 3OHLI

MOHMXKEHHH NpeAyCMATpuBaercs apeHax. Cxema  neTanbHol BepTHKAIBHOH
IUIAHU POB KU WUTIOCTPHPYETCA KapToit Maciura6a 1:10 000.

IIOTHOCT, MHOMBUIAYIRHOM 3acTpoliku cocimnsier 5 — 15%, uame
11-13%, npoTaxeHHOCTh KOMMYHUKauu#t Bogonposopa 10—100 m Ha 1 ra. Bo-
JomofaYa HO ceTAM BOJXONPOBOMA Ha 1 ra — 5—80 M3/cyT (cpemnee — 40 m3/cyT).
Honyctumsle (HOpMaTHBHbIE) YTeukH B cpemHeM 0,4 m3/cyT Ha 1 ra. I reppn-
TOPHH XapaKTepHO pacroytoXxeHune cerelt BOJONPOBOa BIOJb YIIHIL, BOJOP p
KOJIOHKaMH, OTCYTCTBHE KaHANMM3aLUHN U TelUloceTel,INBHeBas KAHANU3AUW — 1O
KaHaBaM, B JleTHee BpeMsA OCYLHECTBIISETCH MHTEHCHBHBIH HOJINE 3efieHbIX HACAX-
DEHUHA.

InotHoCcTh 2— 3-3TaXHOM cTapol ropogckolt 3acrpoixu 25—50%, NPOTAKEH-
HOCTH BOJOHECYIMX xommyrmxagmﬁ 50 — 150 m na 1 ra. Bomonopavya no ce-
TAM BomonpoBona 40 — 130 mfcyt Ha_1 ra. Homycmumeie (HOpMaTHBHbIE)
yreuxu 0,6 — 2 m3/cyT, B cpemmem 1,4 m3/cyT na 1 ra. Jins cTapoft 3acTpoltu
XapaKTepHO OTCYTCTBHE cerelt ropsduelt BobI, BETXOCTH BOMOHECYLHX KOM-
MYHMKalnif, OTBOJ NOBEPXHOCTHBIX BOJ N0 OTKPHITHIM KaHaBaM,

hiotHocTs 5 — 14-3T2XHOM COBpemeHHOH 3acTpolixu 25 — 35%, mpoTsxen-
HOCTh gononecyumx Kommynukaimit 100 — 400 m sa 1 ra, nononona-lg 100 —
300 m7/cyr 1§a 1 ra. Jonycmmselie (HopMamuBuere) yreuxu 1 — 6,8 m2/cyT, B
cpepeM 2 M2/cyT Ha 1 ra. JIjis 3acTpoitk4 XapakTepHO: 3army(ienie DOXBANE-
HbIX nMoMenteHuit Ha 1,5 — 4 M, cBaliusie ¢GyHOAMEHTLHI i BRICOTHRIX 3naHult,
GonplUMC HaMOpEI B TPYGONPOBOAAX, KONHICBON APEHDK IS MHOTHX KWITBIX
BOMOB.

HpoMuillDIeHHas 3actpofika HaxopuTca B palfomax crapoli cenmTeGHol
3acTpolixu. Jias npombIuDIeHHoRt 3acTpofiki XapakTepHa BHICOKad IIOTHOCTHL
BoAoHeCcyupix xoMmymukanwi — 200 — 1000 m na 1 ra, sarmyGneHiie oTAEHL-
HBIX 3fjaHuii o 6 — 8 M, MOACHINKA TeppuTOpHN INIOWAKOK Ha BLICOTY [0
3 — 5 m. [lo Benuwune pacxoga Ha | ra Teppuropun [63] npennpusmus paiiona
OTHOCATCH K KRaccuduxauponusiM rpymiam ~B” u “T'”. O6mas nopaya BoDpI
Ha npenipyaTad 6,5 Thic, M>/CyT.
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KoMMyHamsHO-CKITAACKas 3acTpoifka NpefcTaBieHa padiMuHMeIMH Gasamu,
CKJIafaMHU, Aeno, NOTLE3AHLIMU KeSIC3HOMOPOKHBEIMM My TaAMH M Ap. IInotHOCTB
3acrpoiiku 30 — 80%, BOnoHecymﬂi& KoMMyHukaiuit 20 — 100 M, Bogonopaua
30 - 120 M3/cy'r (8 cpennem 80 m°/cyr) Ha 1 ra. lonyctumble (HOpMaTHBHLIE)
yreuxn 2 — 10 (8 cpepsem 5) m2/cyT Ha 1 ra. llpeobnagaouas rmy6usa 3ano-
JKEHNA 3arnyONeHHBIX yacTeit 3gamuit 1,5 — 4 M.

Boodonecywue xommynuxayuu. KX HUM OTHOCATCA CeTH BOHONPOBOXA,
KaHanu3aiyy, TerwlocHabkens u ropsvyed Bombpl. CxeMa pacnonoxeHus cetei
C yKa3lamHeM JHMaMeTpoB TpyOompoBopna, marepuana Tpy6, XapakTepa Hamop-
xilo;:audoomyﬁum 3a/10KeHns ¥ obObema BOAONONAYM DaHa Ha Kapre Macmitaba

Cetd BORONPOBOJA NpPEACTaBIACHH CTAIBHLIMM M VYTYHHBIMM TpyOGamn
muamerpom 150 — 300 mimM, kenme3oGeToHHLIMM — apamerpoM Gonee 400 mm.
ITpoTAXEHHOCT: BOMAOINPOBONA COCTABNAET: MATNCTPABHBIC BOAOHPOBONM —
79,63 kM, BHyTpuKBapTansHble — 34,09 Kyl, BBoAnl B fioma, — 6,55 kM. 06-
IaA mofiaya BOAB B paiioH — 39,9 Teic. M>[cyT. ExerongHo Ha ceTax Bomompo-
BOJa MpOMCXOAMT 9 — 34 -apapuM, NPOROJKMTENBHOCTE JIMKBUAAMH KOTOPBIX
cocraiser 1 — 11 cytok (B cpegHem 2 CYTOK). YTeukM BOOBI M HeyYTEHHBIA
pacxon, coctaBnaroT 8 — 9% ot ob6inedt Boxononaun.

CeT KaHAIH3aUMM NpefCTaBlieHbI KepaMHYeCKMMH TpyGaMH IMaMeTpom
150 — 400 mm, xenezoGeroHHpIMM — ppameTpoMm Gonee 400 mm. Hamophbie
TpyGomnpoBoabl M3 CTaABHBIX Tpy6. IIPOTAKEHHOCTh KaHAM3alMM: IMIaBHLIE
xomeKkropel — 8,96 xm, marucrpanbHbie cetH — 34,93 kM, BBODH B Joma —
12,18 xm. I'myGuHa 3aM0)KEeHMs KaHATH3aUHOHHBIX TpyO 1,3 — 7 M, MaKcHMab-
Hbit puamerp TpyG 1400 mm. Pacxopm croxos — 40 000 m2/cyT. CTouHnie BOgbI
OTBOJATCA HAa OMMCTHBIE COOPYKEHHS 32 Npchensl paiona.

Cemn TemwiocHaGXXeHMA M ropsauell BOMbl NPEACTABNEHEI CTalbHBIMM TpY-
Gamu. OOimias NpOTAXKEHHOCTD ceTelt 25,5 KM, BOJIoNoAaya no 3aMKHyTo cucTe-
Me xpy;'nom)mqﬂo 3326,9 M3/cyr, B XonoaHsid nmepuon roga (1.10-1.05) —
4497 m°/cyr. Tny6uHa 3an0XeHust TemnoceTe#t mo ymuuam 1,8—2,5 M, BHYTpH
KBapTanoB 1-1,6 M,

TpyGrl BONOHeCYHIMX KOMMYHMKauii nepUOJHYECKH 3aMEHRIOTCA: B Cy-
XHX rgyﬂ'rax 1 pa3 B 25 meT, B 30He KoneGaHMA YpOBHS IPYHTOBLIX BoJ — 1
pasB 7 — 8 mer.

4. THNTOBLIE PACYETHGIE CXEMbI 17151 NPOTHO3A
NOATOINIEHHUA

4.1. CocraBnieHne pacyeTHOH reoWILTPAHHOHHOR CXeMBl ABIACTCH 3AKITIO-
YHTENBHLIM 3TalOM NOJIYYEHHS M o0paGoTKM MCXOOHBIX JAHHBIX IO TMPHPON-
HpIM YCHOBMAM H TeXHOTEHHbIM thaxkTopaM [N nporx#osa noprowienus. Ilpu
COCTaBlIEHMM CXeMbl B MNEpPBYIO oyepedb NETAIM3MPYIOTCH NPOCTpaHCTBEHHAs
CTpYKTypa NOTOKAa, peXHM (unrrpanuyu, BHYTpeHHME M BHCHIHME IpaHMUHbIC
YCIIOBHS, CTPOECHHE NOTOKA.

B cTporoif mocTaHOBKE NMOTOKH HOA3EMHBLIX BOJ, HOCAT HPOCTPAHCYSCHHBIH
XapakTep, HOITOMY HAaNOPhl, CKOPOCTH H PAaCcXOJl B KaNJWi HaHHLIA MOMEHT
BpeMeHH { ONpelensioTca Kaxk GyHKuuM Tpex Koopmurar X,Y,Z. B npakm-
YeCKMX TIHAPOTEOJIOTMYECKHMX pacyeTax, YYHTHIBAf, 4ro OOBMHO  pa3smephl
BOJIOHOCHBIX TIODH3OHTOB B IDIaHe (N0 IUIONAOM) 3HAYATENHLHO NPEBOCXOAAT
WX BepTHKAILHBLIE pa3Mepbl (0 MOLIHOCTH), peaTbHble NPOCTPAHCTBEHHBIC
MOTOKH MOTYT GBITh CX€MaTU3MpOBaHLI B BUJE IDIOCKHX B IUIaHE WIH paspese.

[Ipy 3TOM Haropbi, cxc})})ocm M Pacxofp! OUPENENAIOTCH TONBKO B 3aBHCHMOCTH
oT AByX xooppuuar: X,Y (8 mane) , X,Zwm Y,Z (B paspese).

B miockux B IUaHe NOTOKAX TOPH3OHTANBHBIC COCTABIANIONNE CKOPOCTH
bunbTpay MO BEPTHKAIH OCPENHAIOTCA H CUATAIOTCH OfMBAKOBLIMH. B cro-
MCTHIX BOJOHOCHBIX I'OPH3OHTAX NpaBUnLHEE I'OBOPHTH 06 OCpPEedHEHHH He CKo-
pocTef, a TIpagHeHTOB HaNOpPa, NOCKONBKY BOHONPOHHHAEMOCTh PpasIHYHLIX
CIlOEB ¥ COOTBCTCTBEHHO CPENHAN TOPH3IOHTANEHAA CKOpPOCTE B HuX OyAyT He-
OFMHAKOBLI. Beprukasnibic e COCTABNAONMe CKOpPOCTH (MIBTpauuMu nioc-
KHX B MIaHC NOTOKAX M0 CPABHEHMIO ¢ FOPU3OHTAILHLIMH CKOPOCTAMH MATbl
H HX B pacucTaX MOXHO He YYHThIBaTh. Ilnockue B paspese NoTOKHA XapaKTepH-
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3YIOTCA  W3MEHAIOLIEACH N0 BEPTHKAIM CKOPOCTHIO (WILTpalyuH, TOCHemHSAA
ABnAerca 3nech pynkuuer Y u Z. PasBumve OpOUECCa MOATOICHHA MOXET
TIPOMCXOAUTE B YCHOBHAX OHOCIOHHOIO WIH MHOTOCIORKHOTO IOTOKOB.

Ilo xapakTepy HanoOpHOCTM CieAyeT BBIACNATP OGe3HaHmopHbIE I'DYHTOBHIE
BOOE! €O CBOGOMHON NOBEPXHOCTBIO, cBA3aHHbIE ¢ arMocdepol; HanopHele
noA3eMHble BOABI; HAMOPHO-Ge3HANMOpHBIe MOJ3eMHbIE BOIbI, XAPaAKTEpH3YIO-
1LMECH Pa3NMYHLIMHM PeXXMMAMH M PA3HBIMHM YCHOBUAMM IMTAaHUS HAa PasjIMyHBIX
Y4YacTKax BOSOHOCHOTO FOPH3OHTA.

Mo pexuMmy dmibTpauuy pavNIHyaloTCs CTallMoHapHas (YCTRHOBMBIHAsiCH)
M HecTanpoHapHaa (HeycCTaHOBMBINAACA) dunbTpaiys.

Ipy ycTaHOBJIEHHM PacYSTHON CXeMbI MONB3YIOTCH I'PaHMUHLIMU Y CIIOBHAMH
qe'ms:_‘ex pos:TY-I, I'Y-, TY-M, I'Y-IV.

Y-1, npencrasnsoume coGoii MOCTOAHHOE WIH MeEHSIOIIeeCH BO BpeMeHH
NOJIO)KEeHUE YPOBHA FPYHTOBBIX BOJ, 3aAal0TCA N0 KOHTYpaMm BOJOEMOB, ¥ KOTO-
PHIX NPAKTHYECKN OTCYTCTBYET CONPOTHUBIICHHE J103K3, H HAa CKBAXMHAX (IpeHax) ,
paGoTaloiMX ¢ 3aIaHHBIM YpoBHeM (Harmopom) .

T'Y-I1, npeacraBna©iume co6oif NOCTOAHHBIA MMM MEHAIOIMIACA BO BpeMeHH
pacxoil, HO He 3aBHCANG OT HONOXEHHA YDPOBHA NOA3EMHBIX BOJ, 3aJaI0TCHA
No KOHTYpaM mMTaHuA (pasrpy3KH) BOHOHOCHOTO TOPH3OHTA, BbIKIMHUBaHUA
€ro, Ha CKBaKHHax ([peHax) , paboTaioimx C 3aJaHHBIM PacXoOoM.

I'Y-l, npencrasnsiioume cobo#f pacxoll, 3apucALMA OT H3MEHEHUA ypPOB-
HA NOM3EeMHBIX BOM, 3a0AI0TCA Ha KOHTYpaxXx BOJOEMOB, 0Gnmajalolix omperne-
JICHHBIM CONPOTHBIICHHEM JIOXKAa, H B TOYKAX PasTPy3KH MOA3EMHbIX BOA B
BH/le POTHHKOB.

I'V-I¥. npeacraBnaior coGo#t paBeHCTBO PAacXofOB M HaNopoB Ha JIMHUH
pasfiena GesHanopHodl M HanopHO# 30M B OAHOMNIORHOM MNOCKO-IUIaHOBOM Gea-
HANOpHO-HAMIO PHOM NOTOKE.

HavansHbie ycnoBUS NpedcTas/isioT coboit none pacnpefeneHua ypoBHeit
TPYHTOBBIX BOJ, BhIpaKeHHOE B BH/AC KapThl THAPON3OTIHIC.

4.2, PaccMOTpYM BONpOC aHaJIK3a IWIAHOBO H3MEHUMBOCTH TMIPOreoIOrH-
YeCKHX HAapaMeTpPoB MpH COCTaBleHHM reodunbsrpauMoHHRIX cxem. Knaccudu-
KaUMs HeOOHOPOJHOCTH TOPHBIX MOpopn H3NoXkeHa B paGorax M.B.Paua |60,
61]. Ouenxe unBTPaUMOHHON HEONHOPOJHOCTH HOCBAMEH psapl paGor (12,
16, 49], npuyem mis Haumx uenedt npuHIMNLl knaccubuxaumuu GuiIsTpaoH-
HO# HeOOHOPOHIHOCTM YCIOBHO MOXHO MNOApPa3sfenuts (Ha ocHoBe kiaccudu-
kauuu M.B.Paua) Ha gBe rpymmel (Tabn. 6): 1 — wiaccudpukaums kaTeropuit
HEOHOPOAHOCTH MpH CXeMaTU3aUWM (WIBTPAUMOHHOIO HOTOKa; 2 — KIIacCH-
dHUKaMA KaTeropui HEOAHOPOJHOCTH MJIA MHTEpIPETAUMH Pe3YNLTATOB ONbIT-
HO-GOWILTPaMOHHLIX paGoT (ODP).

YCIOBHOCTL TaKoTo NOApPasie/ieHHs 3aKJIOYaeTcs: B TOM, YIO NOHATHE
HEOHOPOJHOCTH ABSETCA OTHOCHTGNBHBIM W 34BUCHT 0T MmaciuTaba paccMor-
pennst. Tak, Mpu cxemaTH3auuM NpMMeHHTenbHo k OQP HeomHOpOHHOE CTpoe-
HHE IUIacTa MOXeT YWMTHIBATECA MPH NMOCTPOCHHH MOJIENH, 2 NpH NPOrHo3Hou
OLIEHKE MOABEMA YPOBHA 3TOT Xe IUIacT MOXeT GbITh MPHHAT 32 Y JIOBHO OJHO-
POINBIN, HITH B HEM MOTYT ObITH BBIIEIIeHbl 30HbI, HMEIOLIME OCTOAHHLIE AOKa-
3areny UILTPAMOHHBLIX CBOHCTB. B 3TOM ciyyae mognerns He ZEeTAU3NPYIOT, 2
YNpOMIAIOT, HCHONL3YA CTATUCTMUECKHE MeTOoARl o0paGoTKU, B BBHILIEHA3BaHHLIX
paboTax peyb MAET 0 HEOJHOPOMTHOCTH MO KO3PUUMEHTaM BOJOMPOBOIUMOCTH
WK QUNBTPALMH.

4.3. BononpoBoo¥MOCTh — TITIaBHBI Mapamerp, ONpeAeNAioLMi TOYHOCTH
NPOrHO30B, a OOKIYHO JIMWB MHGOPMAUMA O NPOBOAMMOCTH IVIACTOB [JenaeT
BOMpOCHI ocpeaHenus 3sHauumsimu. [locnensee 06bscHAETCH TeM, UTO OTHOCUTEN b
HO MAacCOBBIM BUIOM ONLITHO-(DWILTPAIMOHHBIX paGoT, MAIOIMX OCHOBaHWE
ISl CTATHCTHUECKOTO AHAJM3a, SBJAOTCA ONMHOYHBIE OTKAYKM, MO3BONAIOLIHE
KaK-TO OUCHHTh NHIUL 3HaYeHWA BoHonpoBoumMocTH. Bonpoc o ponycrmumocti
H UenecoobpasHOCTH OCpeqHEeHHN HPOBOOMMOCTH 3KBUBRNEHTEH BOIPOCY O TOM,
KOTZla U KaK MOJXHO 3aMeHATh HeOQHOPOAHBIN B (UILTPAUYOHHOM OTHOILEHMM
IWIACT YCIOBHO OAHOPOJHBIM, OJIi KOTOPOTO pe3ynbTaThl pellieHUss HNpOoTHO3-
HOM 3amauy OyAyT UHJCHTHYHBIMHM TOYHOMY pELICHMIO [UIA peajiBHOIO Heoj-
HOPOJHOTO [UTACTa.

CnenoBaTensio, BOMpoc 06 OCPeNHEHMH NpPOBOAMMOCTH LeNecoofpasHo
paccMarTpuBaTh JHIIb WIS CPABHUTENBLHO OTPaHHUYEHHOTO Kpyra YCHoBHi, KOTO-
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TaGauma 6. XapakTepucTHKA CYIeCTBY OLUMX KIaccHbuKammit oneHKy Hunbrpauuonnoii
HEOAHOPOAHOCTH AN CXEMATN3AUMH (PHABTPAIHORHOTO NOTOK2 B HHTEpPIpeTauHy pezymraros OOP

Kateropus HeofAHOPOAHOCTH NPH CXEMATH3ALMH GHHILTPAUHOHHOTO NMOTOKA

————————————————————————— St

HeomHOpoAHOCTD BLICLIETNO NOpSA/IKa
(yTBTPaHeo JHO POAHOCTE)
HepaBHoMepHOS YepeioBatye IEMEHTOB
nUHelHEIE Pa3Mepbi KOTOpRIX B 104 pas
¥ Gosiee MeHbllie 0 GacTH BO3NEHCTBKA

Kaaccugurayus no M.B.Payy 161]

Jd¢exkTuBHsT HEOTHOPO FHOCTD
(MHKpOHEOTHOPOIHOCTE)
HepaBromephoe uepenoBakme meMeHTOB,
pasmeprl KOTopsix B 10—100 pa3 meHbile
pasmepos oGnacT Bo3AcHCTBHA

HeomHopomHOCTE HU31LIETO NopAaKa
(MaKpOHEOJHOPOSHOCTD)

Pasmeprl arieMeHTOB  HEOHHODPOHHOCTH Golbille
pa3MepoB 0GNacTH BO3OEHCTBHA  Mnd MHpH-
MEpHO paBHEI eff

QUNBETPAUMONHAT HEOTHOPOAHOCTD HA
ypOBHE MAHHMANBHBIX PCNPE3CHTATHB-
HBIX 06BEMOB, T.€. U3MEHIHBOCTD QHIIb-
TpauWOHHbIX CBOACTB B MacluTabe MUHM-
HUMIEHEIX 0 6LEMOB, 1A KOTOPHIX
CrpaBeUTHBHI NIPENOCEIIKH OTHOPOS-
HocTH cpenl. HeogHOpoaHOCTE OTpaXke-
Ha B JIOKANEHEIX THAPOT€ONIOTHYECKUX
fapameTpax H He DPHHMMACTCA BO BHU-
MaHu e npu THAPOUHAMHUYECKON cXe-
MaTH3@wliH

DuneTpaoHHas Heo JHOPOJHOCTD Ha

ypoBHe 06BEMOB, TpeGYIOHHX yUeTa BepTu-
KaJIbHOR  cocTaBnsiowliel ckopocTH Gunsy-
Tpauyu, T.e. MacITab H3MeHIUBOCTH QUL
TPaUMOHHBIX CBORCTB COM3MEPUM C MOIL-
HOCTBIO BOIOHOCHoro Iuacra. HamGonee
4acTo ee CleOyeT YuMThiBaTb md¢epeH-|
LUHpOBaHHO BOAM3M BHYTPEHHHX H BHell-
HMX TpaHMll IMTaHUA M Parpy3KH IUIacTa
(paccrosHue o TpaHHUBLI—-TIOpALKa
MOIUHOCTH BOJOHOCHOIO IUIaCTa), €CIH
OHa TMPOMABINSETCA TpH ONPoBGOBaHMH KaK
KpyfiHoMacmtabHast a3 deKTMBHAA HEOMHO-
pomHocTs WM (NPEeHMYIUECTBEHHO MPH
OUHOYHBIX O'rxaqxax) KaK HEOOHOpoOnO-

Kaaccugpurayus no BA.Muponenxo [49]

MakpoHeoTHOpOIHOCTh

@OUNbLTPAHOHHAs HEONHOPOOHOCTL HAa YpOBHe Xa-
paKTepHLIX pa3MepoB OOGIAcTH GWIBTpaUMH. T. e.
H3MEHUMBOCTD (WILTPAUMOHHBIX CBOMCTB B Mac-
wraGe mrowanmelt TOpHBIX NOPOA, pasMepbl Ko-
TOPBIX HMET OJMH MOPAROK C pasmepamu oGactn
duneTpatpu.  HeopHoponoHOCTh HeoGXomMMo  yuu-
THIBATh B IPOTHO3aX MpaKTWYEeCKH Bcerna. BeiGop
PacCUeTHBIX MAapaMeTpOB HOMKeH OOGBIMHO YUHTBI-
BaTh DPa3HOMACINTaGHOCTL IIPOsBIIEHHS HEORHOpOM-
HOCTH TipH oONpoGOBaHMM H B MPOTHO3HPYEMOM
reounbTpaloOAHOM Npolecce

HOCTE HH3INEro nopAanKa
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ITpodonxenue 1aba. 6

——— ———

Kateropun HeogHOPOAHOCTH /Il HHTEPIIpETalHK pesyasTatos OOP

Kraccuduxauus no B.A MupoHenxo [49]. GuibTpauyonHas 13MeHUMBOCTD OLEHUBACTCA IO COOTHOMEHUIO Ky /Ru ( Ry— 3me-
MeHT GUNETPAIMOHHON Heo [HOPOOHOCTH, K — pasMep 00N1acTi Bo3feicTBHS OMBITHEIX paboT)

QunpTpaHOHHAA HeOJHOPOIHOCTh BhIC-
LIEro MOpALKa (A:/I?u>1 00)

[Tpn ODP Heo RHOPOLJHOCTE HE POABAAETCA
Ji onpobyeMrlit m1acT BefeT cebs Kak KBa-
3UOMHOPOMHAS cpena

POITHOCTB
KpYIHOMaAcLUTabHas
1€R/Rs10

HeooHopoasHoCTh Mpo-
sABadetcs B o6nacn
BO3AEKCTBHS KOPOT- |
KOTO oIbITa, TpebyeT
CBOETO CIEUHATBHOTO
yueTa NpK KHTeprpe-
rauun OOP

AddexTHBHAR (HUNLTPATUOHHAST HEOIHO-

MenkomacinTabuas
10<R JR,<100

HeopsopoasHOCTS Mpo-
SBAACTCS NpH K-
TENIBHOM OIILITE U
OKa3pIBaeTcA o6bIy-
HO “2BTOMATHYeCKH "
YUTEHHOM B BHIWMC-
JIeHHBIX MO AaHHBIM
OO®P noKaNpHLIX M-

OUNLTpauMOHHAT HEOHHO POAHOCTE HU3ILETO
nopsiaxa

O6s1acTh BO3ACACTBUA OlibiTa MEHBILE
Pa3MepOB ITCMEHTOB HEOAHOPOHHOCTH.
\HeonHOpopHOCT JaHHOTO BUAA Ha pe3ynk
TaTaX " eMHHYHBIX SKCIICPDHMEHTOB He CKa-
3BIBaEeTCA, 33 HCKIIOUEHHEM TeX ClIyuaes,
KOITIA ONBITHBIE CKBaXKMHBI PAacIOJIOKEHEI
BONH3M rpaHuLibl HEONHOPONHO CTH

pameTpax

Knaccugpuxayus no B.B.Bopeecxomy, B.I'.Camconosy, J1.C. Azsuny [12]

XaoTuueckast HeOHOPOIHOCTE CBX33Ha C
CHHTCTHYCCKUMHU Da3THUUAMH M LENbIM
PAOOM 3MHUTeHETHYCCKHUX MposABJieHWi B BO-

nosMeunamouiel cpefe. JneMeHThI

XaoTn-

YeCKOM HeOMHOpPOOHOCTH, KaK MpaBHio,

3HaYMTE/IBHO MeHBbllle
BO3MYILICHUS

0071acTM  OIILITHOTO

e
CrpyxTrypHas (3aKOHOMepHas)
HEOMHOPONHOCTD
{1eOMHOPOHOCTL CBA3aHA C HaHuMeM

SUTOHOTO-DAUMATTEHEIX TPaHHLL, IUTHK 3
THBHBIX M Pa3pbIBHBIX TEKTOHHYSCKHX
Hapymienutt, CxemarTu3upyeTcs IeOMeTpH-
YeCKHMU (opMaMH C TIpaHALUAMH 3HAWM-
TENBHOK MPOTAXKEHHOCTN H PaTHYHOM

npipodbl. OCHOBHBIE NPHHIMNLI KHTEpIpe-
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TAlMH ONLITHBIX JAHHAIX B YCHOBHSAX CTPYK-
T Buoﬁ HEOJHOPOAHOCTH H35102KeHbE B paboTe
ﬁ }. B Tex cyuanx, KOrma aneMeHTH  Xao-
THYeCKOH HEeOAHOPOOHOCTH COM3MEPHMBES C
— - 0671aCTBIO ONBITHOI'O BO3MYILICHHA, HX pONb
B (opMHPOBAHHH (DUIBTPAHOHHOTO NOTOKA
AHAIOTHYHA HeHCTBMIO CTPYKTYpHO#t Heomd-
HOpPOJHOCTH

MIpumMeuany e [logoncMeHTOM HeOBHOPOOHOCTH NOHpalyMeBacTcs HanOonpimit oGneM ropuoil noponpi, KOTOpbH HA AaH-~
HOM YPOBHE MOXKECT.pacCMATPUBATRCA KaK BHYTpPEHHE ORHOPOIIHBm B MHTEPECYOLICM HAaC OTHOLLUCHHH .



pble KOHKPETH3HpPYIOTCA 06j1acThio MaHoBo# GunETpaluy, CoCTOAMICH K3 Juc-
TaToYHO OGOJIBLIOTO YHCIIAa YYacTKOB HEOOHOPOZHOCTH (Ha YPOBHAX ME30HEeON-
HOPOJHOCTH M MaKpOHeOOHOPOMHOCTH) paclpeneneHHbIX CNYYakHBIM 0GpajoM.
OTo pacripefiencHHE OTPaKeHO HEKOTOPEIMH JIOKANBHLIMH NapameTpamu, MoJy-
YeHHLIMM Ha OCHOBaHMHM E€IMHHUYHBIX 3KcHepuMeHTOB. [lomoGHad nocraHoBKa
IOAPa3syMeBaeT He3aBHCUMOCTh OCpPEIHAEMBIX JIOKAIBHBIX MapaMeTpoB. Mexay
cobolf, a Tak)Xe OTCYTCTBHE 3aMETHBIX CMCTEMaTHYeCKHMX OLMMOGOK B HX 3Haye-
HUAX.

4.4. Bonipoc 06 ocpelHeHMH NpOBOOMMOCTH B 3ajaue, TAe HCKOMO# DyHK-
uMell sBIAETCH TOHMMEHWe Harlopa, paccMoTpeH B paGore 149)], rme oTmeueHo,
YTO JyIsi, 3THX 3afay HeNk3fA yKasaTh BeMHUMHY 3bgexTHBHOH BoOoNpoBO-
muMocTH!  (T.e. HeJIB3g 3aMEHHTh HEONHOPONOHBIN IDIACT ONHOPOJHBLIM) TaK,
yro6bl MOHMXEHUSE B OOHOPOOHOM M HEONHOPOOHOM IDIACTAX BO BCeX TOYKax
obGnacmn ¢puarTpauuyu copnafjanM Mexny coboii. B camom nene, npu nepexopne
OT HEOMHOPOOHOTO IUIACTA K OAHOPOAHOMY HEH3GEXXHO H3IMeHsAeTCA TUIpoau-
HaMH4ecKas ceTKa JBH)XeHHA TNOA3eMHBIX BOM, a CNledoBaTelIBHO, M KapTHHa
paclipefienienns HanopoB Mo o6nactn dunerpavuu. Takum ob6pasom, 3¢ppexTus-
HOe 3HaueHHE BOMONPOBOIMMOCTH, olecmeunBalollee COBHajeHHe IPOTHO3HBIX
TOHH)KeHWH B HEOJHOPOMHOM M PacueTHOM ONHOPOTHOM INIaCTaX, MOXHO BHIG-
paTh JMb [ HEKOTOPBIX YaCTHBIX ToueK oOnacTd unbIpauMd (HalnpHMep,
Ins  caMoro Bofin3a6ona) . B 11e10M e MOXXHO FOBODHTh O BOIOIIDOBOIMMOCTU
B cMmbiare GNH30CTH NOHMKeHMH YpOBHA B HCCIelyeMOM M MOHETLHOM mnnac-
Tax. [lopm GnH30CTHIO MOXHO MOHWMATH MHHHMYM CPEJHEKBapATHIHOLO OTKIIO-
HeHUS HaNoOpoB B HCOJHOPONHOM BOJOHOCHOM TIOPH3OHTE OT HANlOpOB B YC-
JIOBKO OJHOPOZHOM IDIACTE.

4.5. Bo3MOXHOCTh HCHONB30BAHHA CpelHMX BEIHYMH BOIOIPOBOMNUMOCTH
B KavectBe 3dexTMBHBIX B 3aka4ax HpOrHo3a MOHILKEHHH YpPOBHA HCCIeno-
BaHa B paGoTtax i57, 80). B Hux ykasaHo, uto OCpeHEeHUE BO3MOXKHO JIHLLL fIpH
MaNbIX 3HaYeHMAX Ko3bh@uUMECHTa BapHauuM BOJOIIPOBOOMMOCTH W, MO TIONIO
$unprpauny nopsaka 17 — 25 %. IIpy srom omubky B onpeneieHuy HaNnopos
B panMyce, He NPEBHILIAIONEM TIOJIOBUHLI paCCTOAHMA OT BOIMYLIAIOINEH CKBa-
¥HHBLI [0 TPaHMUbL IDlacta, numuTHpoBanuck 10 — 13%. IIpm Gonmbumx 3Have-
HHUAX Wy (75 — 80%) oumGxu Bo3pacTalor 0 25 — 55%. Takum oGpasom, mis
3a%ay IIpOTHO32 NOHMWXKEHWI HANMoOpoB OCpefHeHHe BOAOMPOBONMMOCTH B 06-
ueM Cliyyae Mo>KeT [aTh HeJONyCTHMEIC MOFpEeLIHOCTH. BMecTe ¢ Tem, mpu co-
OTHOLUEHHAX MAaPAMETPOB OTHENBHBIX YYACTKOB, He NPEBHIMAIOIMX ABYX, OCpel-
HEHHE BOJZIONPOBOAMMOCTH Gyier NpHBOOMTE K OlMGKaM, He NMPEBBLIMIAIOUMM
10 — 20%. OpgHako, KaK TpaBWIO, HE PEKOMEHOYETCH BIJIIOYATh B OCPEHAIO-
UM aNTOpHTM NAapaMeTpPhl YYaCTKOB, MpWIeXauMX K rpaHMiaM NMTaHUSA WIH
pasTpy3KH [49].

CoBpemeliHbie aHAIOTOBLIE W WMC/IEHHbIE MeETOOBl IPOTHO32 NO3IBONAIT
OCYILUCCTBHTh pacyer, He NpuGeras K OCpeOHEHHIO BOOOMNPOBOJUMMOCTH MO 06-
nacT GunBTpausK, T.e. B OCpeJHEHHH (B YTWINTADHOM CMBbIGie) HET cepbe3Hot
Heo6xomumocTa. IIporHosHas Mopenb NpH 3TOM MOXET CTPOHTBCH IpeUMYy-
1eCTBeHHO Ha 0a30BHIX, T.e. MONYUEHHBIX ¢ HanGonsbillelt JOCTOBEPHOCTHIO, 3Ha-
YeHMAX MApaMeTPOB, ONpeHeieHHBIX KPYMHOMACIHTAGHBIMK 3KCIepHMeHTaMH,
a Ong VHTCPNONAIMH NapaMeTpoR Mexay O6ajoBBIMM TOUKamMM WY [UIS UX
9KCTPaNONAUKH MOTYT HCNONB30BATHCA 3AKOHOMEPHOCTH OTHOCHTENBHOH duiib-
TPAUMOHHOM M3MEHUHBOCTH, BbIABJIEHHBIE 10 COBOKYITHOCTH OJMHOUYHBIX OMbITOB.
Taxast Momenp Mo3ponsgeT Haubomnee 0G0CHOBAHHO OUEHNTh CTENEHb HAMEKHOCTH
NpOTHO3a CONOCTABJIEHHA PE3YJIIBTaTOB NpPW pas/IMUHBIX 3HAYEHHAX pPACUCTHBLIX
NapaMeTpoB — OCPEeOHEeHHRIX WIH M3MEHSCMBIX B OBEPMTEIBHBIX HHTEpBanax
(HanpuMep, B PaMKax CpefHEKBaApaTHUYECKOTO OTKIOHEHHA, OIpPeReTeHHOTo
[0 pACTIpeflefieHHIO JIOKANBHEIX mapamMeTpoB). B 3Tux oleHkax HeoGxoaumo
HCNONE30BATh HCHTH(HKAMOHHbBIE UCCIENOBAHHA HA MOEIIAX.

1 NMon 3¢ Pex TUBHBIME TAPAMETPAMH MOHUMAIOTCH 3HAYECHHA AN U d TAKOrO
OBHOPOOHOTO BOJOHOCHOTO TOPH3OHT3, B KOTOPOM pacUeTHble 3HAYCHHUA IOHM-
JKEHUHK YPOBHA B 30He KBA3MCTAUHOHAPHOTO pekHMA Ha OfipeesieHHbie MOMEHTb!
BpeMeHy O6HM3aKM K 3HAYCHWAM ITOHMKEHHI B PacCMAaTPHBAEMOM HEOOHOPOIHOM
miacte [12 ),
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Ta6nuna 7. Kpurnueckue suavennn 42/52

O6bem {ot = 0,05 a= 0,01 O6nem  |x=0,05 | ox = 0,01
BEIGOpIHM BBIGOpKH
4 0,78 0,626 25 1,367 1,123
6 0.89 0,561 30 1418 1,195
8 0,981 0,663 40 1,492 1,293
10 1,062 0,752 50 1,544 1,363
12 1.128 0,828 60 1,581 1414
15 1,205 0,922 o 2 2
20 1,3 1,041 - - -

B pesyniTare HecnefyeMas o6nacTs DILTpalMy MOXKeT GHITH I'pelcTaBiena,
KaK ofHOpoaHasd, KycoyHo-HeoaHopoaHas (o6nacTh pasrpaHuyeHa Ha pAL YCIoB-
HO OOHOPOAHBIX 30H, B Mpe/ie/laX KOTOPBIX NapaMerphl MOTYT GbITh OCPe/IHEeHbI)
WIM CIIOHCTadA.

4.6. B paGote [16] mpepjiaraercs cnepyouAs NOCASNOPATENEHOCTS CXeMa-
TH3aIMH PWIETPaUKOHHBIX CBOMCTB McCedyemoit obnacTy ¥ MeTomuxa BhiGopa
THIIA MOJISJIM NO CTpoeHHI0 GHALTpPaunOHHOR cpenpl (NPUMEHUTENIBHO K Bhbife-
neuumu) BOJIOHOCHBIM H OTHOCHTEIBHO BOMOYNOPHBIM FOPUM3OHTAM WM KOMII-
JIEKCaM )

a) H3yyaeTc  XapaKTep NpOCTPaHCTBEHHONR M3MEHUMBOCTH (PHILTPAUMOH-
HBIX M Opymux cBoitcTB. Ha OCHOB2HMH reoJIOro-reHETHIeCKOTO H CTPYKTYpPHOTO
aHanu3a BBUBIAKTCA YGIOBHS (POPMHPOBAHHA OTNOXKeHU#H, YCTaHaB/THBAOTCH
miaBHbIe (aKTOphl, OGYCTOB/IMBAIOLMEe HAIMEHUMBOCTh 3THX cBolicTs, ompe-
OeNAI0TCA OCHOBHBIC HAaNpPaBJICHHs H3MEHWBOCTH, BBHIJIGNIAIOTCH JIEMEHTRI HEoH-
HOpoJiHOCTeli pa3HLIX ypOBHel, YCTaHaBIMBAIOICA TIeOMeETPHYECKHE pa3Mepsl
BeAyIMX  IEMEHTOB HCOMHOPOJHOCTH ¥ 33KOHOMEPHOCTh MX pa3MelIeHus.
Hamuuue Tpenpa (3aKoHOMepHas COCTABNAIOIIAR NPOCTPaHCTBEHHOR H3IMeHuH-
BOCTH (WIBTPAUMOHHEIX CBOHCTB) MOXHO NpPHONHXEHHO YCTAHOBUTH Mo ¢op-
Myne

AZ/¢2=Z(/7‘.-/7“')‘/Z{/7‘. "ﬁlz ’ m

rae [l;, [Tiegy..., [Ty — MOMyueHHas npu ONPOGOBAHKY NOCIIEROBATEIBHOCT HIMe-
HEHWA NOKa3aTeNIA B ONpPEAETIEHHOM HanpaBneHuu; /7 — cpepHeapHdMeTHyecKkoe
3HaUeHHe BCex MOKa3arened.

TpeHn _oTCcyTCTBYeT, €C/IH NONydYeHHas BeNMYMHA MEHBLIEC MK papHa xém'm-
yeckoh nz/d", XOTopad NpH BeiGpaHHOM 3HadyeHMu o onpefensgerca no 1abn. 7;

6) Ha ocHoBanuy OiM3ocTH  nMTONOTO-GalMATBHOIO cocTaBa OGIHOCTH
reoMopdOnOrNyeCKHX H THAPOTEONOTHUECKHX YCIOBHIt BEIABIIACTCA HalHuMe
OMHOPOAHLIX B (UABTPalMOHHOM OTHOLUEHHWM 3eMeHTOB (30H). 3aTeM ompe-
AENSIOTCS NPUMEHHTENBHO K PeHIaeMo# 3alade BO3MOXHBIE pa3Mephl 30H BO3-
MYILEHHSA ¥ OYTEM COMOCTABNIEHHA MX C pa3MepaMH BeIYIHX J1EMEHTOB Heof-
HOPODHOCTH BBIGMpaerca TR GWIBTpAHOHHON Cpellbl H CHOCOGLI ee CXxemaru-
3alyH;

B) HajbHellliee ylpoUleHHE 3axniouaeicss B CBeAeHUM HeOQHOPOIHOH Toj-
I K KBa3HOOHOpoOHOH#. ITO MoxXeT GEITH BHINONHEHO OABYMSA cnocobamu. Ilep-
BHIll MpUMeEHAETCA NpH HeGONBILIOM WICNe HCXONHEIX NApaMeTPOB M 3aKNIOuaeTcA
B HCMOJIB3OBaHUM SMIMPHIECKOIO KpUTEpHA B BHAE COOTHOIIEHHN Ko3dhdmu-
LHEHTOB QUIBLTPaUHM WIH BOLAOIPOBOIHMOCTER

ki/Kpin WAV Ti/Topin & 35, )
Ecnu kpuTepuit BLINONHACTCH, TOJIIA CUMTAETCH YCIOBHO OJHOPONHON M BhIMMC-

JiMeTcH  cpefHeapH(MeTHYeCKoe 3HaUeHHE MapaMeTpa, KOTOpOe M fABNAercs
PacueTHLIM VISt 30HLL.
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TabGanna 8. 3navermsn TpH 3aMeHe HEOBAHOPOAHOTO
f113CTA KBA3HOAHOPOJHBIM

1 u0ry CTencHb OJTHOPOHOCTH TUIACTa
(_),1 -02n ;qe—nee— OpHo poNtHEIH
03, - 04 | HeontopoaHsii
04 BecbMa HeogHOpOAHLIH

Bropo#t cnoco6 ucmomp3yercd Iipu gocTatowioM obneme HcXomol MH-
popmamyu. OH 3aKmouaeTcs B CTAaTHCTMYECKOH HPOBEpKE NPaBOMEPHOCTH BEHI-
menexvst 30H. HaxoMTca 3aKoH pacHpeneNieHHsi pacYeTHBIX apaMeTpoB W CTa-
THCTHUECKUMH KPHTEPUAMHA TOATBEPHHACTCH ONHOPOIHOCT NPHHATON COBOKYM-
HOCTH noxasarteneli. lipu cobmonesuu Bcex Tpebosanuil, npeAsABNSeMBIX K
craTacTuuecikolt oGpaboTke ﬁ(mmwc, BHWICHAIOTCA OCOOTBEICTRYIOIE pacder-
Hble XapaxTepucTRIH 308 {11],

Jns npenBapHTENbHON ONEHKH BO3MOXKHOCTH 3aMeHbl HEONHOPOIHOIO
CTPOCHHA IU12CTA KBASHOTHOPOMHAIM BEMHCILTIOT CPERHEKBANPATHUHYIO BEIIHWHY
norapudma & wm T (d‘-ak(ﬂ-’“ HonEsyIOTCH faiHBiMn Tabmuubt 8 [13]y

Ecni BoludCieHNsIe 3HAYeHAS NONajaioT BO BTOPYK WIH TPETRIO Tpynmy
(cM. Tabi. 8), >To yKa3sIRaeT Ha HelienecooGpasHOCTh YCpeiHeHNs IIapaMeTpoR.

Hpu cnomcroM CIpoeHMM IWIacTa, eCIM YZAOBIIETBOpPAETCH KpuTlepul (2),
MOXHO BBLIMMCIIHTH CPSHCB3BELUISHNRN 0 MOLIHOCTAM 3THX cloeB (m;) Koad-
OULKeAT GMILTpAlHU € YYECTOM HanpaBJieHMWsi OBHXKEHUSM BOOB OTHOCHTEIILHO
CIIOMCTOCTH ¥ TEM CaMbIM CBECTH HEOHOPOIHYIO TOJIHY K OJHO poaHoH

kou = Zkim JEm; 5 kepy = Zm /E0msk). )

B rpyHTOBLIX BOJAX IIpH CIIOMCTOM CTPOEHHH BOJIOHOCHOTO TOPHM3OHTA H mg:
30HTAILHOM BOHOYHOPHOM JlOXe MU OCpefHEHUA ucnonesyercd GyHkuus [u-

pUHCKOTO n
GC= ’Z kim,-(/z-z; ’ ®

riae — ypoBeHb Boant (061138 MOIIHOCTD BOOOHOCHBIX NMopon) ; Zz; — PaccTOfHUe
OT BOIOYNIOPHOTO JIOXA 0 CepeHHbl CIOA £.

MuorocnoiiHas cucTema, paGoTawmas mno cxeme Msamesa-T'upuckoro,
NMPUHUMAETCA 32 MHOIOIUIACTOBYIO, €CIIH YIOBIICTBOPAETCA SMIBIPHYECKHA KpH-
Tepuit

ki/Kmin wau T /T, = 100-150. )

Ipu cxeMaTM3aMM CIOUCTHIX TONIY YHACTO B3aMMOACHCTBYIOIWUMX TOPH3OH-
TOB MOXET ObITh YMCHBIUIEHO NYyTeM HCIOINL30BAHUA CXCM axnunaneuﬂ'{mx
mactos 60 0GOGILIEHHMX IapamMerpoB eMKOCTH M mutammst [15, 21, 46];

r) npuHanuuyuy Tpenpa no dopmyne (1) ¥ reoNorMYecKUX NPEANOCLUIOK
O  3aKOHOMEPHOM M3MCHEHMH (WIETPAaUUOHHBIX CBOMCTB B HMCCelyeMbIX
WIacTaX BBHINOJIHAETCH AHANMTHYECKMY NORXGOP MaTEMaTHYECKOIO 3aKOHA, OMH-
CHBIBAIOUIETO 9TO M3MeHeHue B BHAE, HanpuMep T; =7, € F* nnu annpoxcumu-
PYIOIUMX TONHMHOMOB /7 CTeNeHM ¢ peanu3auMedl 3toro nomxopa Ha IBM [52].
Cxemamusauust 3aKaHuMBaeTc NOCTPOEHMEM KapT mnapamerpoB Ha JBM wunu
BpY'UHYIO; '

) Ha OCHOBE TIOJIyYeHHBIX peE3ynsTaToOB M OOUIEro THAPOTEOJIOTHYECKOTO
aHanu3a peiliaeTca BONPOC O BHIGOpE TMMa Mopenu, KOTopo#l 6yneT ammpoKcH-
MAPOBaH NPUHATHI THTI PHIBTPAUMOHHON Cpelbl.

4.7. PazHooGpa3Hble nNpUpPOJHBIE YCHOBMS WIS NPOTHO3HBIX NOpopaGoTox
nogbema YI'B cymiecTBYIOLIETO HEPBOTO OT NOBEPXHOCTH BOMOHOCHOIO TODH-
30HTAa un¥ (GOPMHPOBAHNA HOBOTO TeXHOTEHHOTO BOJIOHOCHOTO IOpU3OHTA CXe-
MATH3UPYIOTCS 110 CTPOCHMIO DHIETPAMOHHOTO MOTOKA Ha PETHOHAILHOM BO-
Hoymope, 10 OTHOLUEHHIO K HCCIeAyemo# obnmacti GUNBIpauMH, Tpemsi OCHOB-
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GO0 OO

K> Ky unu Ka< K3
@1 A2 35 B8+ [xds EHs

Puc. 2. TunoBble cXeMbl [AnA APOFHO32 TOLTON-

neHust

1 — Homepa cnoeB; 2 - cnafonpoHunaeMblie
IPYHTHI; 3 — TNpoHHlLaeMble IpyHTH; 4 - BO-
goynop; S5 ~— koabduumeHTs! (UIBTpaUMH

(BODONIPOBO/MMOCTH) TPYHTOB; 6 — YpoBeHb
TPYHTOBBIX BOJX

HEIMH THNOBLIMHM cxeMaMu: 4,5 # B (puc. 2). 3T cXeMBl COOTBETCTBEHHO
middepeHuMpyIOTCA N0 HONOXKEHHIO YPOBHA FPYHTOBBIX BOK B pa3spese.

onocaounwiii norox (A.l u A.2) HponMuaemble TPYHTBE  (HallpuMep
TeCKA OT TOHKO3EPHMCTBIX JO KpYyNHOJIEPHMCTHIX) WM Cnabonposuiaemble
TPYHTHI (HalupuMep, CYTTIMHKH JieCCOBHAHbIE) 3aNeraloT Ha HAKIIOHHOM WM TopH-
3oHTakHOM Bojoynope. K rpyHram cnoa I npuypoueHml MNOA3eMHbIC BOJIBI
NEepPBOTo OT NMOBCPXHOCTH GE3HANOPHOTO BOJOHOCHOIO TOPU30HTa.

Aeyeaoiinviii norox (b.1 u 5.2] B BepxHel#t wacTH paspesa cnaGonpoHn-
naeMeie TpyHThL (Cnoit ) 3aneraioT Ha IPOHMUAEMBIX TPyHTaX (cnoit2) . B
OCHOBaHWM pa3pe3a HAKJIOHHLI HJIM TOPHU3OHTANBHBIK BOHOYNOp. YpPOBeHb
TPYHTIOBHIX BOJ B ICPBOM WM BTOPOM Cll0O€.

Tpexcaoiunwvtii norox (B.1, B.2 u B.3). B BepxHe#t uactu paspe3a cnaGo-
NpoHHNaeMBle TPYHTBI (C1o# 1) 3aneraioT Ha NpoHMUaeMBbIX I'PYHTax (aioft 2,3).
Koabdmivent buasrpaudd (BOAOHpOBOAMMOCTH) ciosf 2 GoJibllle WIH MeHb-
uie cnot 3 (k7 > K3 unu &3 < #3) . B oCHOBaHMM pa3pesa 3aleTaloT HAKIOHHbIN
MM TOPH3OHTHIBHBIL BOHOYNOP. YpoBeHb IPDYHTOBBIX BOJ, MOXeT HaxXoaMTeCH
COOTBETICTBEHHO B crioe 3 (B.1), cnoe 2 (B.2) unu cioe ] B.3) .

Taxum o6pasom, mepBhIi OT MOBEPXHOCTH BOJOHOCHBIH IOPUIOHT ¥ 30HA
aspaliii ualle BCCro fIpefiCTaBNsAOT cofoit cnoucTylo Tonuly. B mpemenax mc-
cnefyemMol obnacty GUIBTPalMy BO3MOXKHO paclpelelieHe B IDIaHe HECKONb-
KHX HEpBhIX OT MOBEPXHOCTH BOJOHOCHBIX TOPH3OHTOB, YT0 OGYCNOBNIMBAET
IIaHOBYK HEOMHOPOJHOCTh (UIBTPAUUOHHBIX CBOMCTB GIOMCTOro MOTOKA.

JI5is Bcex TUMOBBIN PACYETHBIX CXEM B3aHMOCBR3bL PPYHTOBEIX BOM C HMXKe-
JIeXAINUMHE BOJOHOCHBIMH 'OPU3OHTaMH [IOJIKHA OLEHHBATRCA € YMETOM Clellyio-
piux GakTOpoB: HaluuMe “OKOH™ B BOMAOYMOpe — pasrpy3Ka FPYHTOBbIX BOIB
HuKeslexate BOJOHOCHLIE TOPH3OHTEI WIH MUTaHKe FPYHTOBLIX BON HaOPHBIMHU
BONAMM HUKEJICHKAWMX BOJOHOCHLIX FOPHU3OHTOB; IIOBCEMECTHOE pacnpocTpaHe-
HMe BOIOYHOp3 — NUTaHUE TPYHTOBLIX BOJ, HAIIODHBIMH BOMAMM HIDKEIEKALIMX
BOHOHOCHBLIX TOPU30OHTOB WM NEPETOK I'DYHTOBbLIX BOJK Yepes Bopoynop (B cny-
Yyae (opMHPOBAHMA [ENPECCHOHHBIX BOPOHOK B HMXEIOKAUIEM HaNopHOM
BOJOHOCHOM FOPH3OHTE) .

4.8. TpamMUMOHHBI NOAXOH K IPOTHO3Y U3IMEHCHHS YPOBEHHOIO PeXMUMa
TPYHTOBBIX BOJ, Ha IOPOACKUX TCPPUTOPHAX COCTOUT B Pa3fAeIbBHOM PacCMOTpe-
HUK 30HBI NONHOTO HACLIMICHMA M 30HBI aspaiuu, FpaHMilell MexOy KOTOpPBIMH
SABASETCH  cRoBOOHAS NOBEPXHOCTH C [OABJICHHCM, paBHBIM aTMocdepHoMY.
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Kak oTMmeuaercs B pabore 184], Tako#t momxon (MPHMEHMTENEHO K peleHuio
METHOPATUBHBIX 32/1aY) ABAAETCA BO MHOTHX Cllydasix HauGonee uenecooGpassim.
310 KacaeTcs M TPOTHO3OB Ha TOPOJICKUX TEPPUTOPMAX, KOIHa pa3Mephl reo-
GUNETPALMOHHBIX HOTOKOB B IWIaHe 3HAYATEIBHO NPEBBHILIAIT MOIHOCTD 30HBI
aspauMi. B 310M Clyyae MOXHO MpeHeGpeub NOPH3OHTANTBHBIMH OO CTABJISAIO LLMMH
MOTOKa B 30HE ad%aliM¥ M pacCMaTpHBaTh OJHOMEpHbIe CXeMBbI, XapaKTe-
HCMKH KOTOPBIX THIMYMEI 1 ONpeNe]eHHbIX BLIJIENCHHBIX B IUIaHe YYACTKOB.
91 HaCHILEHHOH 30HBI B 3TOM CJiyvyae pelliacTcs 3a/iaua W1aHOBO# UALTpaluy.
CumMBaHHe 3TMX 30H OCYUISCTBIAETCA IIYTeM COCTaBjieHHA GamaHca Ha cBoGon-
HOM MOBEepXHOCTH Nof3eMubIX BoA. IIpn Takom mopxope MHOMIETPAIHOHHOE
MATaHWe Ha YpOBeHb TpPYHTOBLIX BOJ, 0GycnoBneHHOe OeACTBHEM IMIPOMETEO-
POJIOTHYECKHX H TEXHOTeHHBIX thakTopoB, 3amaercAd B Bupme I['Y-II. B o6uwem
ciydae Ansg  Mcoiedyemoit o6nacTM  GhMIBTpaUMM XapaKTepHO CoYeTaHHe BCeX
BHIOB BHeIIHMX U BHYTPEHHUX IPaHUYHBIX YCJIOBHIH.

Ilpu dopMHpOBaHHM TEXHOTEHHOTO BOJOHOCHOIO TOpHM30HTa B cnabomnpo-
HMIIaEMLIX I'DYHTAaX, KOr'[Ja IPYHIOBbie BOJbI OTCYTCTBYIOT Ha NMEpHOA HM3bICKa-
HHH, TPaAMUMOHHBIN MOMXOM K MPOTHO3Y YXXe HenpuMeHUM. UHQWILTpalluOHHOE
NHTaHHe 8 HAYaILHOM CcrapuH 06pa3oBaHHA BOHOHOCHOTO TOpPH30HT2 (CTPOHTEND
CTBO M 3KCIUIyaTaUMs 30aHMHl ) HAET Ha yBNa)XKHEHWe M HaChllieHue IPYHTOB
(npM OTCYTCTBHM OGIIENPUHATON MNOBEPXHOCTM TPYHTOBBIX Bod), uro ofyc-
JIOBJIMBAET MPOCTPAHCTBEHHEI (MHOTOMEpHEIN) XapakTep MHIpalld¥M Bary B
Maccupe PPYHTZ Ha JOKANEHEIX VUACTKAX RIUSAHWA TexHOTeHHBIX (akTopoB.

4.9.B KauecTBe TPUMEPOB  DAacCMOTPHM TIeoUIBTPAMOHHBIE CXEMBI
YYacTKOB TOPOLCKHUX TepPUTOPHIl, HA KOTODBIX BBINOJIHEH MPOTHO3 NMOATOIUICHUS
METOZIOM MAareMaTHYeCKOIo Mone.rmgona}mx, peannsosaH Ha 3BM EC-1022.

TeppuTopHa mWiowaguo 40 KM< pacnojioxeHa B fonuHe peku (puc. 3).
OcHosHble reomopdonoruyeckie THIL penbeda: nokima, 1 u II Hanno#MeHHEIe
Teppachl. Mo1HOCTE 30Hb1 aspauuy 0,5- 6 M

IlepBEIM OT MOBEPXHOCTM BOJOHOCHBIM ropu3odrom (II) ABnNAOTCH al-
JIOBHANIbHBIE OTIOXKEHHA M HannoiMeHHuIX Teppac. B paspese ropH3oHTa, 1o
DAaHHBIM THAPOTEOJIOTMYECKMX M3BICKaHWH, BBhIZENeHO MpBa CnosA. Bepxuuit
cno#t no GpuNBTPALHOHHEIM CBOHCTBaM HEOQHOPOIHLIA B IU1alie M BEPTUKAILHOM
paspese. HioxHuit — ogHOpOoAHbIL, ¢ Gosiee BEICOKHMH (WIBTPALMOHHEIME CBOH-
crBamd. HuwxuuMm Boaoynopom  (By) sBnsioTcs InuHbl (CpepHee 3Hauyenue
xo3dpurmenta punsrpanun 0,1 M/cy'rl) , Ha OTAENBHBIX YuacTKax ¢aMankHO 3a-
MelleHHble IMecYyaHHkaMud M IEBPONAMTaMH (CpenHee 3HayeHue Ko3pPpuuMeHTa
¢unsrpauun 8 mfcyt). Tam, rme Bomoynop pasmmuT, HaGniopaercs npamas
B3aUMOCBA3b C HHXEJEXKALMM HaNoOpHLIM  BOJOHOCHBIM Topu3oHTOM (II),
BOMOBMeUIAIOLME TOPOALl KOTOPOIO MPEACTABAEHHI  TPEIMHOBATBIMH M 3a-
KapCTOBAHHLIMY H3BECTHAKAMH. B OCHOBaHMHM paspe3a 3aneracT perMoHanbHbIN
ponoymnop (By).

B ruppopMHaMHYeCKOM OTHOIHEHWM TPYHTOBRIE BOALI IBYXC/IOMHOTO BOIO-
HOCHOTO TOpHM30HTa I CXEeMaTH3MPYIOTCA IDIOCKOIUIAHOBBIM HOTOKOM. Bepru-
KampHast (QUIBTpauMs Yyepe3 BONOYNop B; pacCMATPUBAeTCA KaK ITIOCKOBeEp-
TUKAIBHBI noToK. IIpd 3TOM MHTEHCHBHOCTH NEPETOKA OLCHHBAETCA C YYETOM
UIaHOBOW HEOOHOPOAHOCTH (HALTPAUHOHHBIX CBOHCTB (BBIACHEHB! 30HLI C
ko3pduunenTom dunsrpauyn 8 M/cyT) Bopmoymopa. HanopHmif BoAOHOCHBIH
ropu3oHT (II) cXemaTM3MpyeTcd IDIOCKOIUTaHOBLIM NOTOKOM, HA YUYaCTKax,
rae Bogoynop By oTcyrcrayer, o6a BomoHoCHLIX Tropusonta (I,JI) paccmar-
PUBAIOTCH KaK IUI0CKOIUIAHOBBI Ge3HANOPHBIN MIOTOK.

TeppuTopHs WIOLIAAEI0 8 KM PacrolioxeHa B Npeaeiiax Nojioro BCXONMIIeH-
HOll paBHMHBI, pacuneHeHHOH NonuHamu pex. OcHoBHbIe reoMopdonornueckune
THNBI penbeda: nofima, 1 u II HagnofimeHHbIe Teppackl, NOBEPXHOCTh BOJOpa3/ie-
a2 W €ro CKAOHBI. MOLUHOCTD 30HbI a3paliMH, COXKEHHO# NOKPOBHBIMH CYITIHH-
KaMH, CYNeCSMH, JIECKaMH W HachIHLIMHU IpyHTamu, — 0,5 — 11 M. B npepenax
ucolenyemolf TeppUTOpHH DPACIpPOCTPaHEHO YETHIpE NEPBLIX OT MOBEPXHOCTH
BOACHOCHBIX ropH3oHTa (puc. 4). 14 — coBpeMeHHbIe AUTIOBUANBHEIE OTIOKEHUA
(42 noitme) ; 13, T2 — BepxHeyeTBepTHYHLIE AUTIOBHANBHLIE OTHOXeHuA I ¥ I
Hagno#MeHHBIX Teppac; If--CpenHe-BepXHeueTBepTHYHBIE HOKPOBHBIE OTOXe-
Husi (BoOopasfienl M ero CKIOHBL) . BopoBMewaionnie nopofibl XapaKTepH3YIOTCH
HEOAHOPOQHOCTHIO QUITBTPAHOHHbIX CBOKCTE B [UTaHe U paspe3se.
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Puc. 3. FeodunpTpaniuoHHAA CXeMATH3aLUA MHOTOCIOHHOrOo (QHALTPIMOHHOIO
NOTOKA

] — Homep BONOHOCHOTO TOPH3IOHTa; 2 — HOMep BOHOYNOpa; 3 — Hanopsl nop-
3¢MHBIX BOJI COOTBETCTBYIOUMX BOJOHOCHBIX TOPU3OHTOB; 4 — ypOBeHb IPYHTO-
BHIX BOD; J — YPOBEHb HaMOPHLIX BoA; 6 — KodpouuMeHT Qunsrpauuu; 7 —
‘Ko3pdHuNeHT BOROOTHAYM

M_ —
(I,-1)1 [I0./2 [s,-8)s [-¥-]4
[ s

Pitic. 4. leopumbTpalMonHasn CXEMATHIAUMA MHOTOC/OHHOT0 (PHILTPAUHOHHOTO
AIOTOKa

1 — HoMepa NepBHIX OT HOBEPXHOCTM Ge3HanopHBIX BOAOHOCHBIX IOPH3OHTOB;
2 — HoMepa HMIKeneXalMX BOOOHOCHBIX TOPH3OHTOB; 3 — HOMeEp BOIOYNOpA;
4 — ypoBeHh TPYHTOBHIX BOJ; 5 — CTPe/IKAMH YKa3aH BepPTMKANBHELIL MepeTok
fIOA3EMHBIX Bof, N0 KOHTYDPY BOJOYIOpa WM HanpasjieHHe NOTOKA IOA3EeMHBIX
BOZ B BOJOHOCHOM ropusoHTe I

B npenenax Bodopasdena BOMOHOCHBLIE ropusoHT I mopgcmaercs iaGo-
NPOHUIZEMBIMH CYTTIHHKAMK (nou,oynopBI)). Pasrpy3ka NOA3eMHLIX BOJ, B
HUXeNexKaUMA BOIOHOCHEIM TopH3oHT Il NMpoHCXomuT NepeleKaHHEM Yepe3 BO-
AOyHop ¥ OPAMAKIM DEPETOKOM (NepefMBOM) {10 KOHTYPY BHIKIMHMBAHMA BOJO-
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yrnopa. Pasrpyaka BOHOHOCHOTO ropuscita II NporCXOmHT NpsiMbIM IIEPETOKOM
10 KOHTYpY BoHOynopa B TI'nmuHb! BOAOYNOpa B) mpuHATHI HENPOHHIIaeMBIMHU.
BopoHocHblit ropu3oHT [l BOONb KOHTYpa BTOpOH HaANOAMEHHOM Teppachl
uMeeT HoA3eMHBIH Bopopasmen. HanpapneHue moToKa MOA3EMHBIX BOJ OT BOJO-
pasfiena cM.Ha puc. 4. Bogoynop B3 asnsercs peruoHanbHbIM [ist Beelt o6nacu
GUNBTPalMH ¥ NPHHAT HelIPOHUUAEMBIM, 3a MCKIIIOYEHHEM MOMMBI peKu A, rie
OH pa3sMbIT. Ha 3ToM yvyacTKe HaGmopaercda npsMas cBsi3b Ge3HANOPHBIX NOI-
3eMHLIX Bof, ropu3oHTa I4 ¢ ropusontom I¥. Ha ocranbHolt TeppuTopuy ropu-
3ouT I¥ nMeeT HaNOpHBIH XapaKTep.

TaxuMm o6pa3oM, FHAPOAMHAMMYCCKAS CXeMa TEPPHUTOPUH HMEET CIIOXHBIH
XapakTep. B mpepemax BoRopasfeNla 4 ero CKIOHOB  GWIBTPALUMOHHEN MOTOK
UMeeT TpPEXCIORHOe CTpoeHMe: [Ba MIOCKOIUIAHOBLIX G¢3HANOPHBIX [IOTOKA
(I} u II) paspeneHs! IWIOCKOBEPTUKAIBHBIM MOTOKOM (B}) € rpaHMuHLIMM
ycnopusmu I'YIL no xourtypam BomoynopoB By u By. B npenenax Bce# Tep-
putopud dbunbrpauronHnft notok (I7, 13, T4 n ) npencraBneHsl WIOCKOIUIa-
HOBBIM Ge3HAMOPHRIM NIOTOKOM.,

4.10.TIpuBenesHble npUMepbl TUIIOBBIX PAaCUETHBIX CXeM NOKa3bIBAlOT HeoG-
XOUMOCTD N0ITaNHOTO BbIHONHEHHA THAPOTEONIOTHYECKHX H3bICKaHUM M KOMIl-
JIEKCHBIX CTAlMOHapHBIX FHAPOTEONOTHYECKUX HaGMIoneHuit 32 pexxMMoM M Ga-
7IaHCOM TPYHTOBBIX BOM; 2HATH3a MATEPRANIOB H3BICKaHUH KaXXOOTO 3Tana ¢ IpH-
MeHEHHEM COBPEMEHHBIX MeTOHOB  MAaTeMaTHMYeCKOT0 MOMENHPOBAHUA A
OLICHKH [OCTOBEPHOCTH MCXOAHOH MHMOpMaliii, KOMMYCCTRCHICH oueKy BCex
pexnMoolbpalyioumMx Gakropos, MNOITANHOTO YTOYHEHHS pacyeTHo! reodwin-
TPaUHOHHOA CXEMBI.

5. BAJIAHCOBGIE COOTHOMEHUSA NOBEPXHOCTHBIX
M IIOA3EMHBIX BOA B ECTECTBEHHAIX YCIIOBHAX

5.1. BogocbopHuiif  BacceffH paccMaTpyBaeTca KaK MaccuB  (OpuM3Ma) H
HOMpa3eNnsercs Ha TpH sipyca [73?

1 — moBepxHocTb Gaccelina (mona, neca, nyra, 6051074, cenbCKOXO3AUCTBEH-
Hble YTOAbA) ;

II — 30Ha aspauuy (OT NMOBEPXHOCTH 3eMIIM O YPOBHS FPVHTOBBIX BOJ) ;

I - crmou, cojepKallje nog3eMHbie BoAb! (pa3nuyHbie THNLI BOROHOCHBIX
IDIACTOB U TOPUIOHTOB) .

B HEKOTOpBIX CY4adax, mpu HernyGOKOM 3aleraHuM IPYHTOBBIX BOXK H
XOpOLIo NPOHMUACMEIX IPYHTax, MOXKHO paccMarpuBarh Tonsko I u Il sapycel.

5.2. Ilpu MccnepoBaHMAX mporecca TNONTOINIEHUS PeKOMEHAYeTCA BhillON-
HATH BOJIO 0alIaHCOBBIE PAcYeThl, AAIME BO3MOXKHOCTD!

OLIEHUTh BKJIaR KaXkpoTro ¢dakTopa B obnmil 6ananc ¥ sraenuTe Haubonee
CylIecTBeHHbI¢ (PaKTOphl;

OLCHMTh WMCTICHHOE 3HadeHMe KKHOro daxTopa U, CledoBaTellbHO, YCTa-
HOBUTb Te (DaKTOPBI, Ha YTOUHEHHE KOTODPHIX [OMKHBI ObITh  HAlpaBIICHB!
TIIaBHBIE YCMITHA IIPU MCCIENOBaHMAX.

5.3. llnsn Bo#oGanaHCOBHIX PacueTOB COCTABIIACTCA KapTa paHoHMpOBaHMs
6acceiina. Ha xapTy HaHOCAT BHeEIHMe BOJOPAasAEibi H OCHOBHEIC BHYTpeHHHE
BOAOpa3fielibl NOBEPXHOCTHLIX B IOX3EMHBIX BOJ,.

TeppuTopus DaccelHa HOJXHA GhiTh Taroke pasieeHa Ha MaHAadTHBIE
30HH, NpEACTaBRsoNMe coCOH palnMyHhle TMIBI MECTHOCTH — CEfIBCKOXO3xl-
CTBEHHbIE YTOIbA, Neca, 6ooTa H T.00.

[Tocne waHeceHud NMHHA BHEHIHMX M BHYTpEHHHX BOROPA3BENOB W TpaHiil
NaHOMaQTHEIX 30H Ha KapTe MONyHaeTcs CeTKa Mepecekalowmx nuxvli. Kaxpast
sAyefika 2TOH CEeTKH ABNAETCH CTOKOBLIM YHMAaCTKOM, IS KOTOPOTO XapaKTepHbI
MECTHbIE yCIIOBHA.

U3 o6umiero Gacceifiia MOTYT TaK)Xe BRIIENATHCH YacTHEIe GacceliHbl, KOTOphIE
yaoOHO paccMaTpuBaTh OTHENbHO: IS HHX YCTAHABNHBAIOTCH CBOM I'DaHUMHbIE
YCITOBHS.

5.4. BeiGupaeTcs BOOHO-GAMAHCOBBIYE  YYACTOK, KOTOPBIM pmomkeH GbiTh
THIHYHBIM ¥ OONaJaTh MAPHMEPHO OJHOPOMHBIMH YCIOBHAMM NEPEMELUCHHS
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BOAb! B ero npefenax. BogHo-DanaHcoBBIH YYaCTOK MOXET HAXOOUTECH B noGom
H3 OCHOBHBIX TpeX CTOKOBBIX APYCOB H TpPeACTaBnATh, cobolt B3aumopeAcTny-
onpe ¢ atMocdepoit yuacToK NOBEPXHOCTH 3¢MIIH, MPH3MY 30HLI A9paUMH HIH
MpU3MY, COIEPKALLYI0 BOXOHOCHBIA TIOpPH30HT (HNH TIOPH3OHTHD) . BepxHas
M HHXHAA MOBEPXHOCTH BOAHO-DANaHCOBOIO Y4aCTKAa JO/MXHhLI COBNAmarh ¢ No-
BEPXHOCTAMH, pasjiensioupmy fpyckl. [InaHosbe rpaHuinl BOOHO-GanaHCOBBIX
Y4acTKOB BO BCeX Tpex ApycaX MOTYT COBIIalaTh.

YpasseHus GannaHca COCTaBNAIOTCA BLIGOPOUHO, IS XapaAKTEpHHX BOAHO-62-
JIaHCOBRIX YHaCTKOB.

3.5. O6wiee ypaBHeHHe BonHoro Oananca, M3/cyT, moboro spyca 3a pac-
YeTHRIH IepHod UMeeT BUA,

Mo—HMy+Sq=Su2V =0, ©

Taoe Mg— NpHTOK CO CTOpPOHBbI BOmOPa3nena, My — CTOK B CTOPOHY HMXKHeil TpaHH-
upl; Sy — BOAOOOMEH ¢ BBILIEPACHOJNIOKEHHBIM sApYcOM, T.e. anreSpanmuecias
CYMMa MNOCTYIUIEHHA BOAbI cBepxy (u3 atMocdepsi, U3 CHEXHOYO NMOKpPOBa, U3
BBILUENIEKAINETO APYCa) W OTHAWA BOAB BBePX (HCHapeHMe, TPAHCIHPAUMHA,
HACBULEHHE M T.1.); Sy-- BOZOOOGMEH ¢ HMXKEPACHONOKEHHBIM APYCOM, T.. ai:
rebpanyecKkas CyMMa OTTOKA ¥ IIPHTOKA BOAbI; ¥ — fi3MeHeHHMe Baro3anacos B
npefienax BOAHO-681aHCOBOro yuacTiKa 3a pacueTHblif OTPe30K BpeMeHH.

Ipumep 1. CocTanneHne ypaBHehHil BogHoOTo GalaHca WIA KaXAoro apyca
Ha npumMepe Meuiepckol Hismenroctn 1731,
Jinda rnoBepxXHOCTH 3eMIIH

X=Z+M,2V-VY-5,=0, ™

rie X — NOCTYIUIeHHE BOObI Ha MNOBEPXHOCTh> 3eMiuM (OCafKu, BOOOOTAIUA M3
CHera) ; z — CyMMapHOE MCHApeHHe C MOBePXHOCTH 3eMJIM; Mg— NPUTOK NIOBEPX-
HOCTHO¥ BOJBI CO CTOPOHBI BOJOpa3aena; ¥ — HM3MeHEeHHe 3anacoB BOAK HAa NO-
BEpDXHOCTH 3€MJIH 32 pacyeTHbIH OTPE30K BpeMeHH; Y — MOBEPXHOCTHBIA CTOK;
Sy — HHOWIBTPAUMA B NOYBOTPYHTHL.

A7 TONUM NOYBOTPYHTOB B 30HE ajypallHy

S, tV-z+ $,=0, ®)

rge Sy — HHOUIBTpauMa c MIOBEPXHOCTH 3eMJIM B ITIOYBOTPYHTHI; V — usmenenue
3an8COB B NOMBOTPYHTAX 33 pPacyeTHBIH OTpPE30K BpeMEHH; 2 — HCIMapeHHE U3
HOUBOTPYHTOB H PAacXOJOBAHHE BOIbI HA TPAHCITMPALKIO ¢ VYETOM KOHISHCAUUN
BJIarH B TOJINIe NMOYBOTPYHTOB; S'— BOAOOTHAYA M3 NNOUYROIPYHTOB 30HbY aspa-
UHH B TPYHTOBBI€ BOAbI MJIH INOAITHTHIBAHHE H3 TPYHTOBBIX BOI.

Yxa3aHHble ypaBHEHHA COCTaBNEHBI TPUMEHHTENBHO K BOJAHO-51aHCOBBIM
pacyeTaM CToKa B MelllepcKoli HM3MEHHOCTH, VIS APYTHX YCHOBHH OHH MOTYT
KOHKPEeTH3HPOBaThCS HECKONBKO NO-MHOMY.

pumep 2. B pabore [14] mpemnoxen meron BopHoro Gananca 30HbI a3pa-
UMK, 110 3TOMY METOAY BenHuMHa WHGHUNLTPaUHK Ha Bogocbope

W“=X'I-K—g“‘—Ei'A[/m‘i'AUa"?"'é, @

Tae_ X - KonuyectBo armocdepubix ocaaxos; K — NOONHTKA 30HBI AIPRIUM
TPYHTOBBIMH BOISMH} {/noe — NOBEPXHOCTHBIA CTOK ¢ Bomocbopa; £— ucnapenne
BORocGOpa 3a BHIWCTOM KoHAeHcaunH; Alfog- M3MencHME 3anaca BOABI Ha MOBEPX-
HOCTH DO,‘IIOCGOpB;JUa — H3MECHCHME 33I1aca BJIATH B [TOYBOTPYHTAX 30HLI 82paltuM,
7 B0m03360p Ha XO3ARCTBEHHble HYXOBI; /g — BO3IBPAT B PEKy U3BATHIX BOU.

Bce cocrapnsoumpe ypaBHeHus (9) dAmngorcs CpeauMMH 1o Bogoctopy
3a pacueTHBI MepHoOx BpeMei-m. Metons! onpenencHus OTHAEILHBIX 1eMEHTOBR
ypaBHeHHs naHbl B pa6ore [14].

Tlpumep 3. PacueThl CE30HHBIX U mf:onmx Gailancon FPYHTOBBIX BOA
(Il sipyc) no maHHBIM O peXXHMe HX YpoBHA (25,43, 44} pexoMenpyercs BoIHoN-
HATH No 6a1aHCOBOMY ypaBHeHHIO

SuAH=E (0,—02}4#/1‘}2' wat tZeat, (10)
roe 44 — uU3MeHeHHe .YPOBHA FPYHTOBBIX BOJ 33 BpeMH A, M5 Y Ko3bduueHT

HEeIOCTATKA HachleHHA (BOROOTHAUM) ITOpOA B 30He KoneGaHusa YpPOBHER
TPYHTOBBIX BOX; Q, ¥ Q s NPUTOK M OTFOK T'PYHTOBBIX BOA Ha IPAHUIAX BOOHO-
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GansncoBoro y4acrka M3/cyr; £~ mnomans BoaHO-BANBHCOBONO YUACTKE, M2;
W— HHTEHCMBHOCTE MHQWIbTPAUMM OCAZKOB [0 MOBEPXHOCTH IPYHTOBBIX BOJ

WIKX MCTIAPEHUA T'PYHTOBBIX non(—lV) 3a Bpema 4¢ , M/CYT; € — MHTEHCHBHUCTL
TIEPETOKEHMUA 'PYHTOBBIX BOX B HIDKONE)KalllMe _BOHOHOCHBIE TOPH30HTHI (-§) nim
MUTAHNA TPYHTOBBIX BOM CHU3Y Yt). M [cyT.

Jlepast yacTp ypaBHeHM® ( 0} XapaKTepH3yeT H3MeHeHMe 3aMacoB IpPYHTO-
BBIX Bop, Buipaxeine Z(@-@:)dt/F — mectioe nononHenHe (MIM pacxofoBaHHe)
TPYHIOBOTO CTOKa, ZW4f— BOAOOGMEH IPYHTOBLIX BOJI, C 30HON aspauuM, Zsat —
HX BONOOOMEH ¢ HIDKEIISKAUIMH lno;}ouocnum CllofiMH. B ciyyae OTCYTCTBUA
BOJOOOMeH2 ¢ mopcTunawowpmu {25] cnosmu  Bripaxketive (10) npuoGperaer

e ZpuaH = [E(Q,-§)st /F]+EWat. an

Tlpy OTCYTCTBMM MECTHOTO HOMONHEHWA CPYHTOBOTO CTOKA, KOTHa TIOpH-
3OHTATEHBIM  [aBJIEHHEM RO, MOXHO NpeHeGpeus, Bhipakenwe (10) npumer

BHR
ZMAH = Z Wat~Zeat, 12)

Meromuka pacuera BemuwuH &,{,& HanoxeHas [17, 25, 43, 44], a ueko-
Topsie npeoGpasoBauus dopmyner (10) mis cTBopa M3 ABYX CKBaXHH M pa3-
nn[tg’-tﬁm PaclonokKeHHA CKBAKHH OTHOCHTENIRHO MECTHOIO BOHOpa3dena —
B .

Mg pacuetor unduUILTPAUUN, M0 NaHWLIM HARTOdeHHHA B OMWHOUKLIX CKBa-

ax Zﬂ,ucnonwyercn BbIpaxeHHe

Wat = Zu(aH +4z), a3

TOe 4Z — BENMUYMHA CHMDKEHMA YPOBHS IPYHTOBBIX BOA 32 BpEMA 4 TPH OTTOKE
rPYHTOBBIX BOJ,

Heo6xomumble s GaiaHCOBBIX BHIMMCIICHHH AH, Kk, M HAXOOAT MO JAHHBIM
O pexmuMe IPYHTOBBIX BOR [10, 25]. 3nauenme & KOppEeKTHpYeTCs pacueTaMu
N0 JaHHBIM OTKaueK, 2 KO3hPHUMEHT ¢ — BOOHO-0ATAHCOBEIM METONOM, My-
T€M COMNOCTABIIEHHS KOJIMYECTBA BHINABIIKX OCAXKOB M COOTBETCTBYIOLMX MOMb-
€MOB ygosuen rpYHTOBBIX BOJ, [19, 24].

§.6. [foMHMO NpPOCTPAHCTBEHHOIO pacwieHeHusn 6acceiiHa HAa CTOKOBBIE
YYacCTKH ciieAyeT YCTaHOBHTH pa3GHBKY IepHOlia BpeMeHH, il KOTOpOro. BEI-
NOJIHAKTCA MOACYETHI, HAa pacueTHbIe MHTEpBATLL J[UIHTENBHOCTL PacuYeTHBIX
OTPE3KOB BPEMCHH ONpeleNifercd TMpPOMIOMXHTENIRHOCTHIO COXPAaHEHHS IpUMep-
HO ONHOPOJHEIX YCIOBHMH [BM)XKeHMA BOABI 32 pacCMaTpHBaeMbil MEepHOA M yc-
TIOBHAMM HOCTABNACHHOR 3a/1auu,

YuuTEIBaA CpelHHE YCIOBHA HHMWILTPAMH, pacyeTHbie OTPE3KH BpeMeHM
He [OMKHEL GbITe Mesee 5 cyT. HanGonee pacnpocTpaHeHHBIMU ABNAIOTCH pacyer-
HBEIE OTPE3KHM BPEMEHH, IPAHULIbLI KOTOPLIX NMPHYPOUEHHI K dazaM MMOpOreonomn-
YeCKOro M THAPONOrMYECKOrO peXXuMa,  KOTOphle B CBOK Ouepelb CBA3aHbl
€ Ce30HAMH TOHA.

5.7. lloBepxHocTh BOdocGopa 110 MOpPGONOrHUECKHM NpH3HAKAM MOXKeT
GbiTh pa3fiefieHa Ha BOHOPAa3feNibHble [MIOLIATH, Ge3pycIoBbie CINIOHBl, MHKPO-
pyUeHAKOBYIO CeTh M cOGCTREHHO pYCNOBLIe H MOfimMeHHule myowamit [221. Ito
HeneHue HeCKOJIBKO YCIOBHO, OJHAKO OHO Heo6GXOmMMO UIA aHanH3a COCTaBiIA-
IONMX MOBEPXHOCTHONO cToka. KonuuecTBeHHOE COOTHOlIEHMe 3THMX IUloLapedt
BapeHpyeT B HIMPOKHMX Mpeaenax. B kauecIBe nMpuMepa B3siTa TeppuTOpHsa Moc-
KOBCKoO#t 0oO6]IacTH, Ifie YKa3saHHbIe IDIOLUANH DACHpEHeNAlOTCa MpHMEpHO Clie-
OyIOLMM 06pasoMm, %, :

TInowans Bopopasfnenon ~25
i 6€e3pyCNnoBbIX CKIIOHOB -50
»  MUKpOpydYeHKOBOH ceTH ~-15
*®  pyceji H TOAM -10
- _Boero 100%

Vka3aHHbIe COOTHOLUECHHMS IIPMHATEI MO IDIaHam macmraGa 1:10 000 —
1:25 000 s KOHKPETHRIX YUACTKOB.

5.8. ITpontecc TpaHcOpMalMu OCAAKOB HA Pa3NHUYHLIX MOPGOIOTHYECKHX
THOAX TeppuTOpuH BomocBGopHoro GacceftHa (TaGn. 9) mMoxeT OLITE cXeMard-
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Ta6nuua 9. Bogustit 6ananc peunoro Gaccefina npu NONHOM APEHHPOBAHKH
pexoit noazemupix Boa (Ann MockoBcKoit 06a.)

o InemeHTH! Ino- Hpuxo; 3arog, MM | Pacxopn 3a rog, MM -
Wafkyf ——— —_— e e
% ? ocafii | moctymne-| uHdwIL- [ McHape-| NoOBepX-
HUA TPYH-| Tpaus HUue HOCTHEIHK
Ta Ha To- CIOK
BEpX-
HOCTB
Boropasmenst | 25 | 700 | - 200 | s00 |-
BeapycnoBsle 50 700 - 170 500 30
CKJIOHBI
Mukpopyubu 15 700 240 135 550 255
Pewripie pycna ¥ 10 700 1230 30 600 1300
no#MBI
Beero 1100 [700 | 159 158 518 | 183

HNpumeuadnue. [Ipy HeoGXOMUMOCTH MOTYT GbITh B3ATHl CE30HHI rofia
WIH ApyTHe TpeGyemMble OTPe3KH BpemeHH.

D,Mf/c
| m
i ' 1 Omdava noumo
f§ 5 Cneaaaqfi
:  onoon L Bep»\;,%% Zzgaeunae
Q |
| ’;’;af,',',',‘gfm';g,;’ . i' y [ AowcdeGore nabodnu
| M :—.&
b mMMWmﬁmﬁ
L

I T WMy Y Vi WX X XXl
Puc. S. Pacunenesime rumporpaga p.Bonrm y Kambinmua

3UpOBaH CleayloumM oGpa3oM: OCAAKH, BHINAJAIOUMHE HA BOJOPA3/EnbHbIC
IUIOINADM, PACXOAYIOTCA TORBKO HA HCIApeHMe K Ha BIHTLHIBAHKE B HOYBY, OBEpX-
HOCTHBIA CTOK, Kak IpaBWIO, OTCYTCTBYeT; OCAAKH, BBHINAAlolpe Ha IDIOLEND
Ge3pycnopbix CIJIOHOB, PacXOAYKTCA MOUTH TAK Ke, ¢ Tolt Tonbko pasumuelt,
YTO 37ech NpH GONBIIOM KONHYCCTBE OCALKOB YK€ BO3IMOXEH He3HAMMTCIILHBIH
HOBEpPXHOCTHEIA CTOK.

Ha miomapsax, 3aHMMaeMBIX MHKpPOPYYeKOBOH CeThO, YacTh MOA3EeMHOTO
CTOKa BBIKIIMHMBAETCA Ha MOBEPXHOCTh. 1aKoe BBIKIMHWBAHWE (pasrpyska)
NPOUCXOAMT Ha YYACTKaxX, FA¢ MOA3eMHBIM IOTOK BCTpeyacT rpyHTH ¢ Goree
HU3KUM Ko3hdummenrtom QWISTpaluN; YKIOH CKJIOH2 DPE3KO YMEHBIIAETCH;
YPOBEHb NOA3eMHBIX BOI AOCTATOYHO BEICOK M HMPUOMUXKEETCA K IMOBEPXHOCTH
3EMIIH.

Ha pycnoBeIX H HOMMEHHBIX IUIOIUAOSX MPOMCXOMT NMEpexsaT (mpeHH-
POBaHME) MOA3EMHOTO CTOKAa. B 3aBHCHMOCTH OT ITMYyGHHEI Bpe3a pycell FpyHTO-
Bbi€ BOJLI ApEHHUPYIOTCH B Gonblleit WM MeHmlle# creneHd. B GonBlMHcTBe
CIyYaeB NoA3eMHBIH CTOK HpeHUpYeTcs He NONHOCTHIO,
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Puc. 6. Pacunenenne rupporpada p. Boaswoi Yepemuan
1 — NoBepXHOCTHEIA CTOK; 2 — IPYHTOBLII CTOK

CMEwanNOE [y

FpynioBeie ag TpyHioBME BO CMewannoe 1o80e ¥ 3 TRING
b, TMAPABNM- asd, Cnapasnu- tpyMTOB0E Avr HCKOE N 1aHAE
HECKN HE LBRIaN- HOCKN CBAIANKLIE 1anme {84 6} {ae Géew)
Mple ¢ pexod {al ¢ pexoun (6}

Cremarnapo
reONaruNaCKux
yCROBNI

Xapaxrtep ko
neGavun ypoo
NA DENHBIX W
NOAIEMNLIX BOG

Pemmm
noazemnora
croKa

Cxems pacyne.
HEHWA [ HAPO-
rpada pexw

="t fnB\-Qs=g=al

Puc. 7. TunoBEIe CXeMBbl pacuiIeHEHNA IHAPOrpada pevHOro CTOKa B 32BUCHMOCTH
OT TMAPOreONOrHYecKMX yCnOBHiE M poXMMa HOLIEMHOro croxa B peky (no
B.H.Kygemny)
t — Bpems; §— pacxod; 7— Bpemsa GeperoBOIO peryaupoBaHud;-An+4— oOne-
MBl HOH3¢MHOIO CTOK2, HpHHRMAIOIHE y4yaciie B OepercBoM pPeTyTUpOBaHHM;
1l — BopmoHoCHBle mopopnpl; 2 — BONOYNMOPHBIE 1OPOABI; 3 — NOBEepXHOCTHLIN
CTOK B PeKy; 4 — NoM3eMHbI¥ CTOK B pPeKy IPH YCIOBHH &4 ; 5 — TO Ke, IpU
ycjIoBYM 6; 6 — NOA3EMHBIR CTOK B PeKY W3 apTe3naHCKUX (HaTOpPHbBIX)
NIaCTOB NMPH YCHIOBYH 6; 7 ~ YPOBCHDb NOA3EMHBIX BOI; 8 —  ypoBeHh peuHbIX
BOJ
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IpuMmep 4. Kapta nopsemuoro croxa CCCP macurra6a 1:2 500 000 cocras-
JIEHa MO THApOMETPHUYECKMM HM3MEpeHHMsiM B CIBOpax pek ¢ HacceiiHamy 10710-
mansio 1000 — 50 000 kM2 (s pashuu) u 100 xMZ 1 Gonmee (VIR TOPHHIX
paftonos) . Ilpu HemocTaTke MaHHBLIX HCMONB3CBAMHCE GacceHHB! C VIO LIANAMH,
BBIXO/IIMMHY 32 YKA3aHHbIE Npeacl.

Ilpu cocTaBsieHHHM KapThl MCNONE30BaHO 2128 cTBOPOB C MOpOMOIKHTENL-
HOCTRIO HabmoaeHuit: no 10 net — 1123 cTeopa; 11-20 net — 659;21-30 ner —
300; ocraneHbIx cTBOpoB 46. KopoTkHe pAmmb! YVIHHITHCH IO aHATOIaM.

Cnegyer MMeTb B BMAY, YTO KapTa NpPUBOJMT MOA3eMHBIl CTOK B HOJSEX
OT MOBEPXHOCTHOIO, 3Ta JONA COCTaBisieT B cpenteM 40%. Kax suaHo u3 Tabn. 9,
oo 75% mnomamu GacceliHa 3aHWMAOT Ge3pycNIOBble CKIIOHBI, THE NMOYTH HeT
TIOBEPXHOCTHOTO cToka. KapTa moA3eMHOro CToKa KacaeTci TOJIBKO TeX YuacT-
KOB, I'le pa3BUTa MHKpOpy4YeHKOBas CeTh, @ TAKXKe pyciia M MoHMBI peK 3HauM-
TenbHBIX pasmepoB . UT0 KkacaeTcs NPUBOHOPA3AENBHEIX YYacTKOB U Gespycro-
BBIX CKJIOHOB, TO 37eCh MOMYJIH MOA3EMHOI'0 CTOKA JOJIKHBI ObITH BBIIIE, YEM
370 NMOKAa3aHO HA KapTe NOA3EMHOro C10Ka.

MeTooMKa ¥ TUIIOBBIE CXEMBbl PACWIEHeHHs THiporpada naHsl Ha puc. S—7.

6. BAJIAHCOBbBIE COOTHOMNEHHA MOBEPXHOCTHBIX
U NOA3EMHbBIX BOJJ HA 3ACTPOEHHbLIX TEPPUTOPUAX

6.1. Bnusinve ropoma Ha GanaHCOBblE COOTHOLUGHWS Ha 33CTPOEHHLIX Tep-
PHTIODHMSAX ONpelensieTcs cielylouMMs GaxTopamu: 2) H3MeHeHHEM DPEXHMA
CTOKA M UcHapeHus; 6) fiameHeHueM BOSAYIUIHON LMPKYASUMN; B) 3arpsA3HeHueM
BO3AyLIHOTO 6accefiHa; I) HM3MeHCHHEM TEIUIOBOIO pexXuMa; 1) He3HauuTellb-
HbIM H3MeHEeHHEM PeXHMa OCaiKoB.

[Ipu onpepeneHuy BoxHO-GaIaHCOBEIX COOTHOILIGHMM Hccnepyemas TOpoOQR-
CKast TCPPUTOPHS B COOTBETCTBHHU ¢ . 5.1 noapasmenseTcsa Ha TpH Apyca.

6.2. YpasHeHue BopaHoro GanaHca npusomuTcs no pabore 120) (8 06o3-
HaYeHUAX 2BTODA) .

Ing nepBoro U BTOporo Apycos

N+B+T+l1+ K+ Ko X, V4 s B L w=(T,+1,), as

rae A — armocdepHble ocaikH; £ NPUTOK MOBEPXHOCTHHIX BOMA; 7 — BOHONO-
nava; /7 — KOJIHYECTBO BOMABI [UIA NOMHBA fepeBbeB; X ~ KOHeHcaa ; Ky MoTepH
M3 KaHanmu3ammun; O — K03hPrupeHT yMeHblIeHUA ucnapennna (cMm. Ta6n. 10);.
¥V — cymmaphoe HcmapeHue; ofg — KOIDGDUIMEHT U3MEHEHUSI NOBEPXHOCTHOTO
CTOKa; B~ OTTOK MOBEPXHOCTHBIX BOA; W —~ BOXOOGMEH 30HBI a3pANMHU C IPYHTO-
BBEIMH BOHAaMH; I, — U3MeHeHHe 3amaca BJarM Ha NOBEPXHOCTH; Jy—~ U3MEHEHHe
3anaca BJIaTU B 30He a’pauiu;
Insa Tpersero apyca

@ = @t WDy 2,7, as)

Tfe @~ NMPUTOK TFPYHTOBbIX BOH; Op — KOIDODUIMEHT yMeHbLIEHHA CTOKS IIOZA-
3eMHbIX BOX (GappaxHniit 3dpPeKT, 3achbmKa MeCT pasrpy3Kud M T.4.); Jz — OT-
TOK rPYHTOBBIX BOX; Ds— M3MeEHEHHE 3aMACOB FPYHTOBBIX BOM; Of3— xoe(gdmuu-

eHT H;MEHBHH}I TnepeTeKaHUuda; J — NOANMTHIBAHME TPYHTOBBIX BOp (Tepere-
KaHue) .

6.3. Ina I apyca nanGonbliMe N3MeHEeHHS COCTABASIIONMX BOOHOTo GanaH-
€2 Ha FOPOACKHX TEPPHUTOPHAX KaCalOTCH NMOBEPXHOCTHOTO CTOKA H MCIIapeHHA,

OcCHOBHBIE HapylieHUA CCTeCTBEHHOIO MOBCPXHOCTHOI'O CTOKA NPOUCXONAT
H3-32 HCNPOHHUUAEMbIX MTOBEpXHOCTeH (YNHUBI, NPOe3fdpl, NNOLIANH, KPOBIHM
XWIBIX H MpOMBIUNUIEHHBIX 30aHH#) ; NOXIEeBOH KaHamM3alMH, OTBOAALIEH BORY
B NMOA3¢MHbIC BOXONPHEMHHKH; ITOBEPXHOCTHOI'C BOAOOTBOJA B BUME KIOBETOB,
JIOTKOB M T.I.; HCKYCCTBEHHBIX BOIOEMOB M KaHaJIOB.

OcCHOBHBIC HapylIeHMs €CTECTBEHHOI'O MCIIApeHMSI C TOBEPXHOCTH 3eMJIH
NPOUCXOOAT H3-33a HEMPOHMUAEMEIX M APYrHX HCKYCCTBOHHLIX IIOBCPXHOCTEH;
CO3/aHNA UCKYCCTBEHHBIX BOIOTOKOB M BOAOEMOB; NOAbeMa YPOBHHA TPyHTO-
BBHIX BOX ; MOBBIIICHHS TeMNEPaTypbl B TOPOHax.

HaGmopennst Haji NMOBEPXHOCTHBIM CTOKOM W HCHApeHMEM B TOPOEAX, KaK
IpaBwio, He npoK3BonAtca. [loaTomMy mis BOmHO-GaNaHCOBLIX PAcueTOB ¢JIeAyel

43



T a 6nuua l0. CooTHOLIEHKE 3/IeMEHTOB BOoAHOrO Gananca
Ha TOPOACKHX TEPPHUTOPHAX
(ecTecTBEHHbIE YCIOBHA MPHHATHE 32 CXHHUILY)

—3nemei{'m BOHOTO G;nanca— CreneHr ypGaHu3auuu
***** cpe—n;mﬂ - BbICOKas
Hemaperme o = 0,8-0,9 04-0,6
oBEepXHOCTHBIA CTOK og=2,0-2,5 36-45
Wndunbrpaupus 0,7-0,8 05-0,6
Ocanxu 1,03 1,05

Tab6nuua 11. Koabduiments croka Ha ropogcxnx
reppuropuax (CHull II-32-74; CHull I1-47-80)

Hanmenosamme KoadduuneHT cToka poxAeBBIX BOJ,
MpY IpyHTaxX BOAOCGOPHBIX miowaneit
______________ e
cynecn CYITIMHOK | ITIMHa
Kpopnu ¥ achanrrobeToHHbIE nokpeimusy 0,95 - -
BeToHHbIE NOKPLITHS 0,85 - -
BpycuaTsie MOCTOBLIE U YepHbIE LIIe- 0,6 - -
GeHouHble HOKPLITHSA
BynbDKHEIE MOCTOBLIE 0,45 - -
llleGeHoumbIe NOKPLITHS, He OGpaGoTan- | 0,4 - -
Hble BSDKYIIHMM MaTepHanaMu
I'pynToBble 0 GOUMHBI:
He3alepHOBAaHHbIE 0,6 0,65 0,7
3a/lepHOBaHHbIE 0,55 0,6 0,65
I'pyHToBbLIe BOXOCGOPHLIE MIOMAMKH
Ge3 AepHOBOTO NMOKPOBA 0,25 0,35 0,4
¢ IepHOBLIM NIOKPOBOM 0,15 0,25 0,3

MpHHUMATL cpefiHMe o6o6uUIeHHbIe JaHHble MO HeCKOJLKHM ropoaaM. B nepsom
MPHGNMIDKEHUH [T UCHTPANBHBIX paliOHOB €BpONCHCKOH TeppHTOpHH 1032
{ETC) Moryr .GLITL NPUHATHI CERYIONHE COOTHOIICHHS OCHOBHBIX COCTABIIAI-
LI¥X BORHOTO GanaHca [jif NOBEPXHOCTH 3aCTPOCHHBIX Tepputopumit (Tabn. 10),
COCTABJIEHHRBIC TI0 HECKOJIBKMM FOPOAaM.

flon BhIcoko# cTenmeHro ypOaHu3amuMK NOHMMAETCS MOMHOCTHIO 3aCTpOeH-
Hag TEPPUTOpHs, IMe JanbHeHUMH pocT 3aCTpOoHKM MO COPpPeMEHHBIM HOpMam
BO3MOXEH TONBKO 32 CYeT YBEJIMYCHMS 3TKHOCTH 3MaHMH, HO HE PacHIMpEHUS
3aCTpOHKH B IDIaHE.

Mon, cpenneit crenctnio ypbauysauun NOHUMAaeTCA TEPPUTOPHS, NO3BOJISIO-
was )mnmenmym 3acTpofiky (MMelOTCA 3HAUMTeNsHbIE NO MIOLUANHM NApKU H
cagpl) .

HsmMmeHenuss 3neMenTOB BOOHOTO 6allaHCa, BHOCHMBIE 3acTpoHKo#f, OTHO-
CATCA TaloKe K 30HE ajpauyi, KOTopai B Ipolecce ypGaHuMlanyH XapaKTepu-
3yeTCA PE3KO OTJIMYAOWIMMHCA OT €CTCCTBEHHLIX NPOUECCAaMH HAKOIUICHMS M
pacxoJOBaHUA BOLbI.

6.4. B tabn. 11 npuBomaTca kodp@HiMeH™ I CTOKA Ha FTOPOHRCKHUX TEppUTO-
PHAX MpPH Pa3THUHBIX MPYHTaX M Mok pbiTuax.KoapduureHToM croka HaspiBaeTcH
OTHOILIIEHHE CJIOf MOBEPXHOCTHOrO CTOKAa K COK0 aTMOChepHbIX ocafkoB 3a
BbIGpaHHBIH OTPE30K BPEMEHH.

B Tabn. 12 maHer ko3dupHim eHTH! CTOKA IO Ce30HaMm ropa | 431 .

Hauaio BeceHHEero CTOKa B FOPOACKHX ycnoBusx Gonee paHmee, yem B ec-
TECTBECHHLIX, 4 €r0 MpOJOIKHUTEILHOCTE Gonbiie (oxoyo Mecsua) . Jns BeceH-
Hero CTOKa XapaKTepHA CYTOUHAI UHIUIMYHOCTS. AMIDIMTYAbI CYTOMMBIX KOJIe-
GaHuii CTOKA TaK XK€, KAK H MAKCMMATLHOIO BECEHHENO CTOKa B FOpOjie, Bhillie,
4eM B €CTECTBCHHRBIX YCIOBHSX.
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Tab6nuuna 12, Kosdbduunenrsi croks Ha rOPOACKHX TEPPHTOPUAX RO CEIOHAM

Popn, nopepxHocT™ BecHa Jleto — oceHb
Henponmizaemuie nosepxsoc™ ( ¢ yue- | 0,95 0,75-0,80
TOM HCOAPEHHA C MHKPOTOHHXEHHI)
HeynoGunie 3eMm 0,75 0.1
3erneHble HaCOKACHHA 0,5 0,1
Jlec (3eneHsle 30HKL) 0,2 -

Ta6nuua 13. ComocrasneHne CpOKOB CXOa CHETa y rOPOAOB H BHE
30HBI UX BIMAHNA

Topon Hara cxopna crera | Jlata cxopa cHera | Yckoperme Tas-
B 30HC BIMAHUA | BHE 30HbI BIIHA- HUA CHera y ro-
ropona HMS ropoza POHOB, OH
Bonorpa 2/IXY-71 19/I¥-71 18
15/M-72 21/M-72 6
15/I¥-74 22/I¥ 74 9
BopkyTa 11/¥-71 s5M-1 25
8/I¥-72 10/X-72 32
Ilxesxasran 2/m-74 25/Im-74 23
Kaparanpa 21/m-73 3/Tv-173 13
22/l-74 2/I¥-74 11
Jlenunrpan, 3/IX-71 20/I¥-71 17
6/lM-72 14/M-72 8
Hopuneck 14/¥-70 11/1-70 28
30/Iy-11 15/-71 48
Qmck 8/I¥-71 15/I¥-711 7
17/L¥-72 25|I¥ 72 8
22/M-74 9/IX-74 18
31/m-75 10/I¥-75 10
OpenGypr 7/m--74 31/m-74 24
Tlepms 7/IX-10 20/I¥-70 13
18/1¥-71 25/1¥-11 7
Ypaeck 7/M-74 18/M-74 11
Yepernosel 20/m-72 31/m-72 11
30/IY-74 22/ -~74 19

MakcuManuibii CTOK BOjB! B NpeResiax ‘'TopoAa HaGnionaercs Ha MoansgX
H ynmuuax ¢ achanbTUpOBaHHEIM NOKphITHEM, rae koddpdunmenT croka coc-
rapnster 0,95, ¥ TONbko 5% 06BEMa, CHEroBoi BOMBI 3aoMAeT HEPOBHOCTH
TIOBEPXHOCTH 4 MOTOM Hcnapserca. Bonelimm, xasannock Gkl, floyxeH GHITH CTOK,
chopMHpOBaHHEIE B yCIOBMAX MHOTO3TAXKHOIO XWIOIO CeKTOpa, Tie 3Haw-
TejleH MPOIeHT HeNPOHMIAeMBIX Mnouianiedi. ONHAKO BeNMyHHa €ro 37ech B 2.8
pasa MeHEllle, YeM C¢TOKa B NapxoBoi 3oHe. OOLiAcHAETCA 310 TeM, YIO B COC-
TaBe MHOTO3TaXHol 3acTpoAKH oKono 60% mmollapM 3aHEMAKT HeachanbTH-
pPOBaHHBIE [IBOPHI, PACNOJIOXEHHbIe B HUX NANMCATHUKU H TIOJIOCH! O3ejl eHEHUS
BAOMNB yNHlL, oGnaxaoume BEHICOKOH HHOWIETPAUMOHKOM cnocoGHOCTHIO, & TaKKe
CPaBHMTENIBLHO HeGONBILMMHE 3allacaMi BO/bI B CHere,

6.5. Ina 11 ropopoB CCCP, pacniosioxeHHLIX B PasiHYHLIX TeorpadauecKHX
30HAX, GAUIM BBINOJIHEHA! MCCIEOOBAHHA CKOPOCTM TadHUA cHera. 3a 3JTanoH
OpHHATEL JIaHfble €XXeAHEBHBIX THHOpoMeTeopoliorHueckMx Gioiuierenedt I'mppo-
meruentpa CCCP. Ilo 3TMM [3HHLIM OTIPEREISUINCE JaThl, KOrfa rpaHKlia CIUION-
HOI0 CHEXHOTO NOKPpOBAa NMpOXOmwna uYepe3 paioH ropopa. ComocraBnsas naty
nepexopayepe3 ropol rpaHuubl CIJIOINHOTO NOKpOBa C HNaToH, yCTaHOBJIEHHOMH
no HaGmMOACHUAM B IOpPORe, MOXHO ONPEeRENUT: B NCPBOM mMpubnuxeruy one-
pPeXXEeHHe CXO/a CHera B 30He BIHAHMA ropoia. B 1abn. 13 comocrasiieHsl NaTh
CXoHa cHera B palfioHe ropoHoB M BHe MX. Omepexenue cxona cHera BOKpYT
TOpPONOB COCTAaBMIO OT 6 Zo 48 mneit.
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= Puc. 8. Bimsnme roposa Ha npo-
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6.6. [N onpenenenns 30HLI BIMGHHA TOpoOfa Ha NPONECCh! CHErOTATHHA
MOTYT GbITh HCHOJIBIOBAHBI 3aBHCHMOCTH, NpHBEHEHHbI¢ Ha puc. 8. 3Td 3aBH-
CHMOCTH MONy4YeHsI MO OCpeHeHHBIM JaHHbIM i 25 roponos CCCP, pasgenes-
HBIX Ha JIBe TPYMNbL NMepBas — ropona 6e3 MpoMBIUNIEHHEIX OGBeKTOB WK C He-
GONBUIMM MX KOMHYECTBOM, BTOpaf — I'Opofia ¢ Pa3BHTOH IIPOMBILUUIEHHOCTDHIO.
10 penenne HeCKONBKO yCIOBHOE M MOJIYYeHHEIE PE3YNETATH HBNAIOTCA OPHEHTH-
POBOYHBIMH.

Hanpumep B yonopuax Kypcko#t oGnacmi 3smmoil, Kak npasuno, oGpa-
3yercs yCTOHUMBBLEA CHEXHEIM NoxpoR. Hawtyunme ycioBHa ais GOpMUpOBaHUs
CHEXHOTO TIOKPOBa CO3AATCH HA MOPOACKOH TeppHTOpHH, I'le Haubonee KOH-
UEHTPHPOBAHHAK 3aCTpoliKa.

HauGonee miHAMUYHBL 3aMackl BOXB! B CHere Ha MarHCTPaNfAX, MAOLNANAX
H ymauax ¢ acaibTMpOBaHHBIM NOKpHTMeM M GONBIHMMH TPaHCHOPTHHIMH
Harpysxkamy. Tak Kak y4yecTb 3amachl BOJBI B 3TOM 4acTH TOpPOACKOIO RaHA-
wadra MPAKTHYECKH HEBO3MOXHO, /YIA pacueTa .BOAHOTO GajlaHCca MOXKHO IpH-
HUMATh CYMMY OCaiKOB.

Mpumep 6. PacueTst BOAHoro Gananca mis ropoga I'.
PaccmaTpuBaemas TEPPHTOPHA 38CTPOEHE CHEAYIOLM f6paaom:

NPOMBILDIEHHbIe UTOIAAKA . . . . . . . .. .. 15 Mm%, y10 cocrannser 33%

cenurebuas 3acTpofiKa . . . ... ... e ... 13 » = » 28%

HE33CTPOCHO . . v v v v e v v v v v v e v v v v o 18 » » » 39%
""""""""""""" 6w 100%

B yacTHOM CeKTope Koabdunment 3acrpoiiku K3=0,1;

o6uias mronamp achanbra Koa=1% INIoMagy YaCTHOIO CEKTODa;

HA YYacTKe ABYX-TPEXITAXHLIX foMoB K3=(,3 — 0,4; K\y=1-10%;
Ha yUaCTKe YeTBIPeXITAXHLIX JoMoB  K3=0,3; Ka=10%;

HA YYacTKe MATHITaKHON 3acTpoliku ¥ Bentie Ky=0,2; Ka=10%.

PaccMarpusacMat TePPUTOpUS XaPAKTepH3yerca HernyGoKHM 3ajieraHnem
BepxHero IOPH3OHTA IPYHTOBHIX BOA, (OKOJIO 4 M) H XOpOILO NPOHMIAEMBI-
MH rpyHTaMH (K210 m/cyn.Hostomy pacuerHast cXeMa Uil COCTAaBIICHUSA BOXHOTO
Bananca (cornmacHo M. 5.1) ©cOCTOMT 3 OBYX sipycos: I M ofbemuHenxoro I-M.

Bopmet GataHc pacCMaTPHBacTCH IO JAHHEIM HHDKCHEPHO-THAPOIeOJio-
TYeCKUX U3blcKanuit 3a mepHop 1978-1980 rr. Hpexme ueM NMPHCTYOHTH K
SHIIU3Y STHX MaTECPHAIOB, HEOGXOMMMO OUEHHTH, KaKoe IOJIoKeHHe 3aHMMAIOT
YPOBHH FPYHTOBHIX BOJ, YKa3aHHBIX JIET B MHOTOJIETHEM DALY PEKMMHEIX Hab-
JHONEHUH Hajl ypOBHEM.

Kax BunHo u3 puc. 9, Haumnas ¢ ocenut 1977 r. Haganocs 3aMeTHOE M YCTOH-
HHBOC¢ NOBBIUICHHE YPOBHHA IPYHTOBBIX BOZ, TOTHA KaK JO 3T0TO BpeMEHM B
TedeHMe pAJA JeT ypoBHM ObDIM HocTatouHo crabumsueiMH. Ecnm yicaszawsoe
noBeilueHe ypoBHs B 1978-1979 rr. ssnsercs cnyualiHeiM 4 He oGycioB-
JIeno nonnopom crposaweics I'AC, MoxHO cuMTath yposuu 1978—-1979 rr. umeto-
LHMH BepOsITHOCT Nopapnka 3-—-4%. Ha 5toM noBuimleHiiom GOHE CTPOATCH
RansHefiume pacueTsi BofHoTO Ganamca,
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Prc. 9. KoseGanust rpyHTOBBIX BoA Ha Tepputopuu roposa I’ 3a 10 ner

Bopnnit Gananc mns noBepxHocTH semim (puc. 10) BRIpaXKeH ypaBHeHHeM
X+ X+[BrF+l= Y+Z+ g+, (16)

Hpuxoo:

1I00aya BOMB! 1S NPOMBILLICHHbIX Ite/iedl B ¥UABIX KBApTAIoB —o;

aTMocdepHbie ocaaxu — X ;

TIOJIUB 3€NIEHBIX HACAKIEHUH — 8 ;

pasrpy3Ka rpyYHTOBBLIX BOJ, B PeKH, KaHalkl H HpyAbl — 75

KOHOeHCAuUA —4.

Pacxoo:

HOBEPXHOCTHBIA CTOK (B TOM UACJIE B JIKBHEBYIO KaHATIM3aUMI0) — ¢/;

¥CrapeHHe C OBEPXHOCTH 3eMITH —Z;

MM TaHKe FPYHTOBBIX BOX M3 PEK, KaHATOB H NPYZOB —77;

HHOWILTPAUMA BOAH B IOUYBY —,

Bonnbi#t Gananc mia 30oHb aspauuy (I Apyc) U BepxXHEro ropH30HTa TpyH-

roBbIX BoA (I apyc) (puc. 11) BeIpakeH ypaBHeHuem

Mpuxod: Trtsthytwatd, = 5+ wy+2, an

MTaHKE FPYHTOBBIX BOJ H3 PEK M KAHATIOB — 3

NePEeTOK M3 HHXKHETO BOJNOHOCHOIO MOPH3OHTA — &f,

YTEYKH M3 KOMMYHHKaUU{ (B TOM wHClie U3 JIMBHEBOH KAHAIM3AlWH) — A

MHQIIBTPauus aTMOCHEPHBIX OCAAKOB —¢, ; i

KOH[IEHCAUMS —4,.

Pacxo9:

pasrpy3Ka IPYHTOBBIX BOJL B peKH, B PYYbi M KaHanbl — 23;

TIepeTOK B HKXKHUA BOJIOHOCHBIN TOPH3OHT — &3 ;

MCIapeHHe € NOBEPXHOCTH IPYHTOBLIX BOJ, —2,.

HoscueHns K ypapHeHUAM BOIHOTO Ganamca.

Ann nosepxnocru zemau. Ilpu cGope MCXOOHBIX HAHHBIX ClielyeT OOJY-
4YaTh MAKCHMAIBHO TOYHBbIE CBEJCHUSA O BOIOOMNOMAYE, TAK KAK 3TO IMaBHas# COCTaB-
nAoWan BopHoro Oamamdca. (Bce ocCTankHbie COCTaBASIONME, 332 HCKITIOUCHWEM
aTMochepHbiX 0CaLKOB, NOYTH Ha NOPSAOK MeHBIIe.)

ATMmocdepHbie OCalKi B CBOEM TONOBOM XONe HaHeCeHbl Ha Tpaduke
{(cMm. puc. 10) no cpepHeMeCAYHRIM HaHHBLIM. MOXHO  TAKXE IONB30OBATLCH
IeKaIHLIMH CYMMaMH oCaikoB. Bojlee Menkue HHTepBajibl BPEMEHU IA ONpe-
HeNeHUs. CYMMEI 0CaJlkoB IIDHMEHITh He peKOMCEHAyeTcd. 30Ha aspauuu, 0cc-
GeHHO Npu ee 3HAUHTENHHON MOIHOCTH, obiamaeT GoNbLUOK aKKYMYNHUpYOLE
CHOCOGHOCTRIO M CIIYXHT PErynsTopoM HHOWIBTPYIOUMX OCAIKOB. O 3TOMY
ClieflyeT CuUMTaTh, YTO MeCAYHMble WIH OeKaJHble CYMMbI aTMOCQEpHBIX Ocap-
KOB Han6oJiee NpHemMyIeMEl I1pY BOQHO-GANIAHCOBEIX pacydeTax.
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Tabnuya 14, Makcumanhipie ¥ MEHHMA/IbHLIC BERYIHb]
TMOTEPd K NPUTOK2 B NOBEPXHOCTHLIC BOJAOEME]

BeposttHOCTB ATMOochepHIE 0CATKU BepOsITHOCTHIO P,M3/ CyT
nojiosogpt P % p~———————— g - ——————————
99 50 1
IuTaHKe NON3eMHBIX BOJ M3 PEK, 03€p, KaHAIOB
10 25 600 (10.Y) 14 200 (1.IY) 14 200 (1.IY)
12100 (1.YT) 7700 (1.¥Y1) 7000 (1.XI)
1 30700 (10.Y) 17100 (10.Y) 14 900 %}I)
11 000 (1.YXI—-1.0)! 8000 (1.¥YIY) 7300 (1.11)
0,1 37 200 (10.Y) 23 700 (10.Y) 21600 (10X)
10800 (1.VII-1.IM){ 7800 (1.Y1) 1 7200 (1.¥1)
Pa3srpy3ka Noa3eMHBIX BOA B PEKH, 03¢Pa, KaHAIbI
10 14 400 (10.Y) 19 400 (1.IY) 19 400 (1.IY)
30 000 (1.YID) 38900 (1.Y1) 41500 (1.31)
1 16 300 (10.Y) 19 400 (20.0%) 19 400(20.00)
34 200 (1.¥3I) 41 200 (1.YI) 42 700 (1.YO)
0,1 17 600 (10.X) 19 400 (20.0D 19 400 (20.01)
32900 (1.1I) 41200 (1.XI) 43500 (1.XI)

Pasrpy3sxa rpyHTOBBIX BOJ B PeKH, KaHA/ILI K NpYOL! H IMTaHHE MPYHTOBHIX
BOM U3 peK M KaHaIoB MOTYT GbiTh YYTeHbl BecbMa NpHOmMKeHHo. B yoroBHAX
3aCTPOEHHOK TEPPUTOPHH KaHaNIbl NMOABepraloTCs NOCTOSAHHON PEeKOHCTPYKIMH.
HUx pacmupsior, yriy6nsior wid, H2060poT, OHM 3aHOCATCA HAHOCHBIMU OTIIO-
WEHHAMHN, 3apacTaloT PacTUTEIBHOCTBIO. HekoTophie KaHajibl BRIXOIAT U3 CTPOsA
ApYTHEe COOPYIXKAOTCA BHOBb.

CTox pyunbeB, NpOTEKAIONMX [0 HcclepyeMoit TeppuIOpHH, OTIHYACTCH
MOCTOAHCTBOM B TedeHHe rofa. IT0  oOGBACHACTCH, TEM, YT0 5TM PyUBH HECyT
rmaBHEIM 06pa3oM Boabl, cOpackiBaeMble MPOMBIUUICHHBIMM HpedNpHsTHIMH,
B yacTHOCTH cToX TIILI, 2 5TH BeTMWIHBI JOCTATOYHO YCTORUKMBEL.

HcnapeHye ¢ NMOBEpXHOCTH 3€MIH Ha M3yvyaemolf TeppMTOpDHM He H3mepA-
JIOCh ¥ B3R TO HPUGTHIKEHHO TI0 IaHHBIM ABYX GIMHXKafIUHX MeTeOCTaHIMH.

IMoTepn U3 pek, o3ep, KaHAIOB HA U3yYaeMOH TEPPUTOPHH PACCMOTPEHBI
B 3aBHCHMOCTH OT BEpPOSITHOCTM MONOBOALA peKH M ocagkos. Ha uyactd Tep-
PUTOPHH HPOMCXOOMT NMUTAHKUE, 2 Ha APYToil — pasrpy3Ka Mog3eMHEIX BOA,.

RepOATHOCTE NMOJIOBOORS peKH NPMHUMAIACH B TPEX BAapHAHTaX: OJTMH pa3
B 10mer (P=10%),s 100ner (1%) u s 1000 mer(0,1%) .

Ocanxy TakXKe NPUHMMANIHCE B Tpex BapHMaHTax: HauMeHBIUEe KO/IMUSCTBO
ocagkoB, cpenHee (50%) ¥ HauGonbiliee KonuuecTBO ocankoB (1%) 3a 100 ner.

Bltf T CJIYYaH [aHbI BO B3aHMHBIX COYETaHMSX, PE3YIILTAThl CBEHAEHB B
Tabn. 14.

N3 Tabnuubl BHOHO, YTO NpH YB&IMUCHHM OCAOKOB NOTEPH BOMBI H3 pex
YMEHBIIAIOTCS, @ Pasrpy3Ka NOA3eMHLIX BOJ B MOBEPXHOCTHbIE BOJOTOKH YBe-
JNMUKBAETCA. JTO BIOJHe OOBACHHMO, TaK KaK BhINAaJalOUME OCaAKH BIMATHI-
BaIOTCA H2 3HAMMTEITEHON YacTH TepPHTOPDHH.

B nepuopn OTCYTCTBUS OCafgKOB BiaammMofeclicTBME IPYHTOBRIX BOJ, ¢ MOBEpX-
HOCTHBIMHK BOJOTOKaMH CpP3BHMTENHHO HeBE&IIMKO, KAaHAJbl HHKAKOI0 BNUAHHSA
Ha opMy FUPOKIOTHIIC HE OKA3BIBAIOT.

s 3ouer aspayuu u Sepxme20 20puzonta nHodzemmuvix 6od. IepeTox u3
HMXXHETO TOPH30HY2 B BEpXHHM K Ha0GopoT B oluiem Ganaxce 3TOH 30HLL COC-
TaBIIAET OKOJO 25%. BemuuHa mepeToka H3MeEHsEeTCA:

Mo BpeMEHM Iofa: HauGoIelMi NepeToK JieToM, HaMMeHbUmM — B Ipen-
BeCCHHMH Nepuol BeceHHero NOMOBOARS; Kone6Gamusa B 1,5 — 2 pasa (ot 8
o 17 teic. m2/cyT);

B 33aBUCHMOCTH OT BeJIMUMHBI NONIOBOALA HA peKe, NpH NOPHIONTAX BOMILI
B peKe BepOATHOCTHIO 1 M 10% fiepeTOK NpaKTHUSCKH OJMHAKOB;
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B 3aBHCHMOCTH OT KOJHYECTBA OCAJIKQB IIepeTOK BECHOH NPAKTHUECKH
He MeHsieTcH, nerom Mensiercst oT 13 000 M>/cyr mpu oTCyTCTBHM OCaikoB IO
18 000 npu ocaikax BeposATHOCTEIO 1%.

CoIloCTaBHM BEJIMUMHEI yTeYeK H aTMOCGhEpHBIX OCAJIKOB Ha paccMaTpH-
BaeMol TeppHTOpHHM moliaasioF=40 xm<. Ecmu npumsate aTMochepHbIe 0can-
KN B cpefiHeM 2 MM/CyT, TO Ha BCIO TEPPHUTODPHIO paet 80 000 m3/cyT. Ia
BeNMUMHA YCIOBHO paclpefesicHa Ha Imiolamu 20 KM€, Tak Kak NMOJIOBHHA INO-
WANKM 3aHATa HENMPOHMIACMBIMH MIOWANAMEA. Ecnn OpUHATE, 4To KOMMYHMKA-
MM pACTONaraloTCs B3aUMHO NEPIeHARKYISIPHO C PACCTOHHMEM MEXAY HUMH
200 M, To Ha 1 KM2 TeppuTOpHM Tipuperca 10 KM KommyHukauuit, Bynem
CUMTaTh, YTO YTEUKH H3 KOMMYHHKauMl, pacTeKasicb B CTOPOHbI 0 IyOu-
Hbl YPOBHA TPYHTOBLIX BOJ, OGBOIHSIOT NOJIOCY limpmloﬁ 10 m. Tornma obmasn
mwowans o 6BoaHenns Gyner F=40-10-0.01=4 xm.

Taxkygm o6pa3oM, HMeeM CDaBHUTEIbHbIE OGLeMBI BOOBI: OT OCAIKOB
80 000 m3/cyt Ha momam 20 kM2 — 4000 M3/ (cyT-kM3 ot yeusu 60 000 m3/cyT
Ha wiomany 4 kM2 —15 000 m3/ (cyr-xm2).

Kak BHMOHO, HHTCHCHBHOCTL OOBOJHEHMA OT yTeyeK 3HAUMTENBHO BBIILE,
4YeM OT 0CalKOB, 0/IHaKO OGBOMHEHHE OCYILUCCTBAAETCA OTHENBHLIMH MOJIOCAMH.
ATMoc(epHsie  0Caflki OGBOIHAIT IPOHHUAEMBIC IUIOLIANM NOMHOCTLIO, HO
Ha IpaHMiiaX NPOHMIAGMBIX H HEMPOHMIAEMBLIX IDIOIIANEH TakKe BOIHHKAOT
COCPEMOTOYEHHBIE IOTOKH BOABl, KOTOPhIE HOXOGHAL YTeUuKaM.

B mnpuUBemeHHOM pacveTe NPHHATHI OCafKH, PaBHOMEPHO pacHpeAe/ieHHbie
B TeyeHHe rona,vid BO3IMOXXHOCTH CpaBHCHMA HX C €XCIHEBHLIMH YTEUKAMH.
IIpH mpoxoXAeHHH CHNBHBIX NOXAeH cooTHoUWeHue GyHeT oDIMUATLCA OT IpU-
BEJICHHOTO.

IIpy pasrpyske rPyHTOBBIX BOJL B PEKY pacueT BedeTcs Ha 1 KM IyIMHEI
YYacTKa BAONb PEKH,

Ko=10 m/cyT; £=0,002 (YIOIOH I'DYHTOBOTO NOTOKa) .

Mpu Tonupise paspesa 10 M£=1000-10 = 10 000m2;¥=K_;=1 0+ 0,002 =0,02
M/cyT; @aFV=10 000-0,02=200 M3lcy'r, €e MOXHO He UM THIBAaTh.

B ofmunoe Bpemsi, KOITIa YPOBeHb B peKe HIDKe YPOBHS IpYHIOBEIX BOJ,
THOPOU3OTHIICKI PAaclONAraloTCA NApAUIENBHO peKe, 3 JIMHHH TOKa TPYHTOBBIX
BOJ pAacIOJIOKEHbl TNepHeHIMKyIsApHo peke (puc. 12—14). B mnepuon mono-
BOAbSA, KOTAA peyHble BoAbl CO3JAIT MOANOP IPYHTOBRIX BOX, MMIPOH3OIHIICEE
Kak 0wt pasBopaunpaiorca Ha 90° M  pacnonaraioTcs HepHEHOUKYIAPHO peKe,
a JIHHHM TOKA COOTBETCTBEHHO MapaNNelbHO peKe.

B Teuenme roja Ha H3MeHCHHsA YPOBHA PeKM BIMSIOT MNONYCKH BhIILEpac-
niojioxenHol I'9C.

Tpumep 7. PacueTsi Bopmsoro Satanca s Mocksn [45].
Teppurtopus Mockssl, %,3acTpoeHa cnenylonmM oGpasom:
"'HEIIPOHNIIAEMBIC TEPPUTOPUH ™

(moma, ymuusl, achanst) . ... .. ... e e e e e e .30

NpoMBIILTIeHHEIE IPeANPHATHA, JKeNle3Hble JOopoIn,

BOAHBIC IOBEPXHOCTH H T .« « « - ¢ ¢ e o o v s oo o o a s v .20

3e/ieHbIe HACAKMCHNS (MAPKH) . . . . o v v v v v v v v v v o . 30

pe3epBHBIe 3eMJTH, OTOPOIBI, MApKH, Callbl . . . . . .. ...... 20
UTtoro 100

Ofuiad WIolLadh HENpOHMLAEMBIX TeppuUTOpHi MoXeT ObITH MPHHATA paB-
Hoil 40%.

Cpenpunit K03DPyUMEHT CTOKA 1A BCelt TeppuTOopvH MOCKBEI paBeH

K=0,85-04 +0,15 (0,3 +0,3)=0,34 + 0,09=0,43.

Jinist vacTa ropopa B nipenenax Canosoro xoneila K=0,73.

Inis TeppuTOpHH, HaXo[siHEHCsi B €CTECTBEHHOM COCTOSIHHM HA PACCTOSHHH
60 xm ot Mocksbt K=0,28.

B pacuerax BoaHoro Gamanca (Tabn. 16) ocamxu mnst MOCKBLI NPHHATHI
B Konuyectee 700 MM, 4TO COOTBETCTBYET pe3ysibTaTaM pacyeToB CpedHEMHO-
roneTHe!! BeMUUHHBI OC3JIKOB /WIS BCEX OCaAKOMEpHHIX CTaHuuit B npemenax
ropofa nmo pauubiM CrupaBoudnka mo KnuMmary C (1967) . OcHoBHan Macca
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Puc. 13.Tugpomsoruncel Ha rteppuTopHu ropoaa I' Ha
10 man

0CaikoB BhINaZaeT B BUle HOXOAeH B neTHult M OCeHHMH NEPHOMEI, a Ha CHel' H
0CagKH IepHOda CHETOTAHUA NIPAXOOKTCH okosto 200 MM,

PacuyeT BogHoro GanaHca MockBH nposomwica muddepeHpopanto Wi
TEWIOT0 K XOJIOMHOTO NEpHOJOB TOJia ¢ YYeTOM PAaIMUHBIX IMOPOLACKHX TOBEpX-
Hocte#t. TlonHLLA CTOK onpefensercs Kak CyMma NMOBEPXHOCTHOTO ¥ NOM3EMHOTO,
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Puc. 14, Mnaponaorkncsl Ha TeppuTOpHH ropoaa I' Ha 1 aBrycra

Ta6nuua 15.Boausiit 6amanc Teppuropun MockBbi, MM

Teppur0-|Cezon rOca.mm

pus

Ben 3uma—

MockBa |BecHa
Jlero—
ocCeHb
Ton

Heurp |Top,

B npefie-

nax

Capo-

BOTO

KOJIBIIa

500

700
700

Ilon-
HBIA
CTOK

nox3eM-
HBIX BOA

-

Hone;x Bano- | Hcma- [Kosd- -
HOCT- o€ yB- | pete |duument
HBIA TaKHe- MONTHOTO
CTOK |HHe Tep- CTOKa
PUTO- -
pyH
123 717 50 0,75
127 373 350 0,30
250 450 400 043
475 225 190 0,73

PacCuMTaHKOTO sl OBYX TEPHOROB roxa.licnapeHre onpeAesieHO NO Pa3sHOCTH
MEXKIY 0CafiKaMH M TOJTHBIM CTOKOM.
I'padux H3IMeHeHHS COCTaBNAIOUMX BofMoro GamaHca MOCKBHI B TeyeHHe

rona nokasaH Ha puc. 15.

Ananu3 1abn. 15 pmokassiBaer,yrTo aGCOMOTHEIC 3HAUEHHHA MOBEPXHOCTHONO
H NMOI3¢MHOTO CTOK3, 4 TaKKe CTPYKTYpa pacuera CTOKa MPHMEPHO OOHHAKOBHI
B XOJIOHHBIA M TemILii nepuoisl rofa. OQHAKO 1eTOM ¥ OCEHBIO OCaIKOB BhIMNa-
HaeT B 2,5 pasa Goneuie. HaGmionaercs Taxoke 3SHawMTeNbHAd pa3HHIZ B BAIOBOM
YBJIOKHEHHH TEPPHTODHH: B 3MMHE-OCEHHHA NMEepHON OHO MOYTH B MATH Pa3 MeHb-

53



Cnod Bodsr, mfcym

003
» /’i
\
f \
& //'
RY
0002 &/
;2/ r \\
0,
<
A \
& \
&1 ] \,
0, 00t é’ & N
VAR
NEBY
s N
SpA A
=y L1 Wupurempauus |\
i [ ] 1 N
I T IO W Y @ Wy X X X Xire
Puc. 15. 'padux Boaroro Gananca ans noBepxHocTH (Mocksa)
Ta6nuya 16. Conocrasnenne OTACTLHLIX 3EMEHTOB
BOAHOTO Gananca FOPOACKO#H k CEILCKOR TEPPHTOPH
_____________________________ e e g e e e
3nemeHT BofHoro Gananca | Mocksa B npe- (Mo CKBa M0JI- BozocGop
geriax CagoBoro | HOCYBIO p-MockBel = Ho
jenizit | r.3BeHHropoda
Ocamiat, MM | 70C 700 700
TonHbiH peuroft cTox, MM | 510 300 200
Ion3zeMHBIl CTOK, MM 35 50 70
IfoBepXHOCTHRIN CTOK, MM | 475 2590 130
Hcnapenue 190 400 500
BanoBoe yBnaxueHue tep- | 225 450 570
PUTOPHHA, MM
KoadduumeHT nonroro 0,73 043 0,28
CTOKa
Koa¢duuueHr nuramms pex | 0,15 0,11 0,12
o X3eMHBIME BOZaMu
[of3eMHBIA CTOK, % OT 1 16 35
MOJIHOTO PEYHOTO

1tie, YeM B JieTHe-oCeHHMM. B xo0mHbil iepHo Ha HCTIapeHHe PpacXoAyeTcs OXOJ0
65% nouBcHHOM Bnarm (Baropo€ YBiaXKHeHMe) , 3 B TEIUTIH NepHof NMPaKTHUECKH
BCe BAJIOBOE YBIIa)KHEHHE TCPPUTOpHM ropofia (94%) pacxofyeTcs Ha HCIIApeHHe.
Mo aroff NMpUuMHE B XONMOIMYIK YacTh TOHA Ha IMUTAHME IIO/I3EMHBIX BOJ PacXo-
Ayercs nouTy 1/3 BasioBOTO YBNAXKHEHUA, 3 B TEIDIBIA — ML 6%.

B TaGn. 16 npuBeleH pe3ynsTaT npubniKeHHOTO pacyeTa BOOQHOYO Gananca
ueHTpa Mocxsel B mpemesniax CagoBoro koJnblia. B 310if Yacmy ropona ryime 3acr-
poiika, Gonbllle OTHOCUTENEBHAA TMOILANE acHATETHPOBAHHEIX YNMIL M 1iowaneH
H COOTBETCTBEHHO BLIUE FMONHBIA CTOK, UeM I TePPUTOpPHK POpOIa B LENOM.
CyuiecTBEHHO yMeHBbINAeTCsl BanioBO€ YBIaKHeHHWe TeppuTopun (B 2 pasa), a
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TaKXKe IMTaHHe Ho/3eMHMIX BoA (B 1,5 pa3a) u ucnapenue (B 1,8 pasa). C aroii
YacTH ropopa nouts 3/4 0cafikoB PacXoRyeTcs Ha HOBEPXHOCTHRLIA CTOK M HILD
7% OT NMOTIHOTO CTOK3 -COCFaBAfECT IMTAHHE NOO3EMHBIX Bol. B yclnoBHsix cenb-
cxoro nanmuadTa IFOT NPOUEHT B ITH pa3 Bhillle.

Cpennuii ronoBo# xo3ddminenT croka ¢ Teppuropnt MoCKBH paBeH 0,43.
Jnsa cpaBHeHHs ykaxem, yro KoapduumeHT croka B facceétie p. Mockebl mo
3BeHHroponaa 3a MHOTONETHHA epHoR, cocrasnser 0,28.

7.METOJAMKA CTATHCTHYECKO# OBPABOTKH
MHOT OJIETHUX HABIIOOEHHIt HAZX YPOBHEM NMOJA3EMHBIX BOJ

7.1. OpHo#t r3 IMaBHBIX 3a3ad HHXEHEPHO-TUEPOTEOIOTHYECKIX H3BICKAHHH
U MCCNEIOBAHHI ABNACTCA OleHKa KoneGaHUH ypoBHel MOA3EMHLIX BOJ C LENBIO
HX BEpPOATHOCTHOIO MPOFHO3MpOBaHMA. ITH KONeOAHUS YCTAHABIIMBAIOTCA [yTeM
06paGoTKH OaHHBIX MHOTOJIETHUX PEXHMMHBIX HabmiofieHult Ha rocygapcTBeHHOM
CTaUMOHapHON ceTit MUHKCTepCTBa reontoruu. O6paGoTka BHIMONHAETCA METODAMH
MaTeMaTH4ecKO! CTaTHCTHKHU C TOCTpoeHueM Kpurol obecrnedeHHOCTH (3MIMPH-
YyecKOM WM TeopeTHYecKoH) ,

7.2. Hop ypoBHeM NON3eMHBIX BOM, KOTOpHIK MomBepraercs MareMaTHuec-
Ko#t o6paborke, B HacTosumx PexOMeHIAUMAX NMOHMMAeTCA IMYOHHA No TOpH-
30HTa2 MOA3EeMHBIX BOJ, OTCUMTLIBacMas OF NOBEPXHOCTH 3eMIH (YCThS CKBa-
XUHBL) . JIng Toro yroGhl 3Ta BelIMUMHA MMelTa IOJIOXHTEIbHO e 3HAYCHHE, YCIIOBHO
CUMTAaeTCHA, YTO BEPTHKAIBHAs OCh HMeeT MHOJIOXKUTENBHOE HANpaBicHHC BHU3.
Hpu TakoM HanpaplieHMH OCH PacTioNIOKeHUC BepxHel M HiDKHelt BeTBell KpUBOR
06eCeYEeHHOCTH COOTBETCTBYET BePTMK&IBHOMY pa3pe3y BOJOHOCHOTO jod,
a TaKKe OTCUETY IMyOUHBI OT NOBEPXHOCTH 3EMIIH.

[Ipx craTMcuecko#t 0GpaGoTKe He peKOMEHAYETCS BbIP@KATh YPOBHHU NOA-
3¢MHBIX BOJ B a6COMOTHLIX OTMETKaX, TAK Kak Npd 3TOM IDIOCKOCTh OTCYETa
OpHHUMAETCA Ha ypoBHe MopA. Mckaxaoliee BIMARME IDIOCKOGTH OTCYeTa
H3TTOXEeHo B M. 7.16.

Ipy HeoGXOMMMOCTH MONYYEeHUs aGCOIOTHBIX OTMETOK YpPOBHEH TOH MM
HHOI pacyeTHoH oGecnmeueHHocTH TpelyeTcd BBIPA3UTH 3TH YPOBHH B PACCTOSHHM-
AIX OT MOBEPXHOCTH 3¢MIIH, [IOCHE Yer'o BLIYECTh 3TO PacCTOsIHME U3 aGCOTHOTHOH
OTMETKH YCThbs CKBaXHMHBI.

7.3. [Ipu dopmMupoBaHus psifia YpoBHel NoA3eMHBIX BOJ, CllefyeT oTOupars
thazoBo-ofHOpOHBLIE YPOBHHM, HallpuMep MHMHUM®ILHbIe NpeOBeCeHHHe WIH
MaKcHMalbHbie BeceHHHe. K ¢$azoBo-0gHOPOIHBIM OTHOCATCH TAKKE MUHEMIh-
Hble FOIOBEIC, MM NeTHe-OCeHHue, uih 30-OHeBHBIC MaKCHMaibHbIE O CeHHE-3UM-
Hue. IInsg crpoutennctsa TpelyloTcs, KakK MpaBUIIo, MAKCMMAlbHble YPOBHH,
s BogocHabKeHHs — MHHMMabHbIE.

B HeKOTOPBIX (JIyUaAX HeT BO3MOXHOCTH BHUAENUTH (a30BO-OMHOPOLHEBIE
YPOBHH, TaK KaK 3KCTpeMabHble BEJIMUMHEI NPOABNAIOTCH B PasnivuyHble raJbl
B pasHoe BpeMs — BeCHOH, NeToM MiH OCEHBIO. XapaKTep M pasnuuHble THIIbI
BHYTPHUIOJOBLIX KoneGaHuM noaseMHEIX BOMA B OJHOM ¥ TOH e CKBaXHHE JaHbl
Ha puc. 16 u 17.

B cnyvasax, Korna $a3oBo-0fHOpOAHBIC YPOBHH NPOABIAIOTCH HE3aKOHO-
MepHO, clleflyeT BLIGHPATh OJMH TOAOBON MaKCHMYM MY MUHHMYM He3aBUCHMO
OT Ce30Ha ero nposeienus. anbHefmiasd craTMcTHYeckas o6pabGoTka TakuX
YpOBHeH BBINIONHAETCH MITaraeMbIMH MeTofamu. Taxas BbIGopKa NMpaBoMepHa,
TAK KaK MCXOINHBIM [ONOXEHUEM SABMAETCA CIIYHaHHOCThL NPOABJIEHUA SKCTpe-
MyMa B TOM HJIM HHOM MeECALE.

7.4. I'paduxu Ha puc. 16 ¥ 17 naor BO3MOXHOCTE YCTaHOBHTH BOJIHOCTB
TOOA HPUMEHNTENIBHO K YPOBHSAM BEPXHEro BOJAOHOCHOTO ropusoHTta. HanbGons-
Lasd WIM HadMeHblllasl mnouaas rpaduka, orpaHHYeHHast CHH3Y YCIIOBHOM ropu-
30HTANBHOM NIOCKOCTLIO OTCYETA, MPOBEAEHHON Yepe3? HU3IIYIO TOUKY, 2 CBEpXY
JIMHKEH YPOBHS TNOMA3EMHLIX BOJ, XapaKTepu3yeT COOTBETCTBEHHO Haubonee
MHOTOBOJHBI W/IH MAIOBOIHBIN rojel. ModxHOo paHXupoBaTek ITH MNOLAOM
i BCero pApa HaGnioficHHit B NaHHOW CKBaXHHE M MO/YYUTh BEpOSATHOCTHBIC
CTaTHCTHYECKUC apaMeTpbl BOAHOCTH roja.

7.5. MHoTONEeTHMIY psif ypOBHel BBIGHPAETCS H3 CpeNHEMECHUHBIX YpoBHEH
Kaxporo ropa. OpHako HaONIOOCHMA TEeX MCCAlLEB, B KOTOpPEIE MONAJAl0T
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Puc. 17. Tunsl BHYTPHMrOAOBOTO KoNeGaHHA ypoBHeil noasemMusix 8o B Jlennn-
rpaackoii o6nac™

3KCTpeMalbHBIC 3HAUYeHHA, CICOYEeT aHaNU3upoBaTh Gonee mAeransHo. Pexxnmubie
HaGnoeHyst Haj, ypoBHEM MpPOH3BOOATCH 2—5 pa3 B Mecsl, HHOTHA ONMH pa3
B 3 [Hd, NO3TOMY 3KCTpEMallbHAIR yg::eub MOXeT GbITh 3aQUKCHPOBaH TOJb-
KO C HEKOTODPBIM DpPUOMHIKEHHEM. T ypoBeHb H BKinouaerca B olpaGa-
ThIBAEMbIH PAK BMECTO CPEJHEMECAUHOTO.

U3 Gonslioro KOJNHYECTBA CIYYaHHO B3STHIX pAMOB BBIABJIEHO, YTO 3KC-
TpeMarnbHbIe yﬁpomm OTIHYATCA OT CpegHeMecadHbIX Ha 10—15 cMm. J1a Benu-
YUHa MOXET OBITH 3HAUMTENBHO Gonbllie B yCNOBHAX DOANIOPa IPYHTOBBIX BOJ
peKaMH H BOBOXPAHWIALIAMH.
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Ta6nuua 17. Koopaunars: qjsi ROCTPOCHRA KIETYATKH
BeposTHOCTe# Xa3eHa

__________ e e e e T e e e e e e e e e e e
BeposTHOCTE TopuzonransHoe F BepoamiocTh TopusonTansioe
P% paccrosHue OT P% paccTosiHKe OT

cpenneit abeuuc- CcpeHeit aGeuuc-
chl P=50% cbl P=50%

50 0 6 66,8

48 2,2 5 70,7

46 43 45 728

44 6,5 4 75,3

42 8,7 i 3,5 719

40 10,9 3 80,9

38 13,1 2,5 84,3

36 15,4 2 88,3

34 17,7 15 93,3

32 20,1 1 100

30 22,5 0,9 101,7

28 25,1 0,8 103,6

26 27,7 0,7 105,7

24 30,4 0,6 108

22 33,2 0,5 110,7

20 36,2 04 114

19 37,7 0,3 118,1

18 39,4 0,2 123,7

17 41 0,1 132,9

16 42,8 0,09 134,2

15 44,6 0,08 135,7

14 46,4 0,07 1373

13 48,4 0,06 139,2

12 505 0,05 1415

11 52,7 0,04 1442

10 55,1 0,03 147,6

9 57,6 0,02 152,2

8 60,4 0,01 159,9

7 63,5

Ilpy CTpPOMTeNBCTBE MMeET NIPaKTHYECKOE 3HAUEHHE MONYUCHUE SKCTPEMalh-
HOI'0 YPOBHS HpPOJOJKHTEJILHOCTHO CTOSIHHS, Hampumep, ofMH Mecal. Taxoit
ypoBeHE B OGBIMHEIX YCIOBHAX MeHblle 3KCTpeMalLHOIo MpuMepHo Ha 10-15 cm.

TaxuM oGpa3oM, IKCTPEMYM IAMTSIBHOCTHIO CTOAHMS OIMH MeCHll, MOXeT
6LITL B mepBOM NpHOGMMXeHHH M B OGBIMHLIX YCJIOBHAX NpHpPaBHEH K CpelHeMy
YPOBHIO TOT'O MeCAlld, B KOTOPOM OH HabriofaeTen.

7.6. Hocne Toro, Kak Npou3BeAeHa exerofHasa BIGOPKa TeX WA HHBIX ¢a3o-
BO-ONHOPOAHBIX YpOBHel, cieyeT €e pamwKMpoBaTh, T.€. PACIOJIOKHUTH B
nopsAAKe BO3pacTaHHA (1A MaKCHMYMOB), WM yGbiBanus (it MHHHMYMOB) .

3aTeM mIA KaXOOIv WieHa pAfa BRMMCIAETICA €ro 3MIMpHYecKad obeche-

geHHOCTR o ropmyTie _
B= m/(n+1), (18)

roem— ﬂOpﬂm(OBbIﬁ HOMEDP YICH3 B PAHDKHPDOBAHHOM DANY; /1 — YMCIIO YWIECHOB
pana.
7.7. HaHeceHne BenuuuH ypoBHe#t Ha BEPOSATHOCTHYIO KieTyarky XaseHa
BBINOJIHAETCA B COOTBETCTBHM C MX SMOMpHueckoit oBecneveHHocthio. I'opu3oH-
TanpHasl ALKAIa KeTYaTKH Xa3zeHa MoXeT ObiTh NOCTpOeHa Mo [aHHbIM Tabn. 17.
BepTukanbHast 1kana wMeeT oGbiuHbIE MacluTab.

HHorna psp 3KCTPEMaNbHLIX YPOBHeH MOXeT MMeThb MaKCMMyM (Mnd MH-
HHMYM), PE3KO OTKIOHAIOLUMICA (OTCKaKMBAOWMA) OT OCTANIBHBIX WIEHOR pAAa.
BaxHOo MOMBITaTECA OMpPENENNTh BePOATHOCTH (06ECIedeHHOCTB) STOro 3KCrpe-
MyMa fprBJIeueHHEM IeHeTHUeCKOTo aHanu3a., Takolt ypoBeHb HAHOCHTCS Ha KIIeT-
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4aTKY ¢ Toil BEpOATHOCTHIO, KOTOPAA MNOJIYNCHA NYyTCM YKasaiioro aHanusa. On-
HaKO 3TOT BONPOC ABIACTCA NPeAMETOM HanbHEeHIINX HCCTIEIOBAHIM,

7.8. Tlpexxne Yem pelINTE BOMPOC O HEOGXOAMMOCTH HOCTPOEHHA TeOpeTH-
yecKkol KpuBoi oOGecneueHHOCTH, ClefyeT NOCTPOHTE 3MIMPHUECKYI0 KPUBYIO.
OT0 BLI3BAHO TEM, YTO PAOBI NPOINOSIKUTENBHOCTHIO 2530 ner He JaloT BO3MOX-
HOCTH HAJIeXXHOTO HOCTpOeHKs TeopeTHiecKol Kpuso# (cMm. 1. 7.19).

B nonk3y HOCTPOEHHA 3MIMPHYECKO#  KpHBOH TOBOPHMT TO, UTO B THpO-
TEONOTHYECKHNX pacyeTax n3pumeumo‘ TCH oGecmeyeHHOCTH HNopAnka P = 95-97%,
T.€. OJUH pa3 B 20-33 roma. YpoBHH Taxo# oGecmeueHHOCTM MOTYT GhITH
MOTIy4YeHbl HENOCPEOCIBEHHO N0 pAKaM MHOTOJNIETHUX pPEXHUMHBIX HaGriojgenuit
fipofomxHUTenLHOCTRI0 2030 7eT Mpu MOMOLM 3MIMpPHYECKOH KpHBoH obec-
TIe4eHHOCTH.

7.9. OpsoBpemeHHO € NMpUMEHeHHeM IMIUPUUECKHX KPUBBIX HAUIEKHT MPH-
BNEKATH K BEPOATHOCTHOMY TNPOTHOSHPOBAHHMIO YPOBHEH H TCOpeTHYeCKHe KpH-
Bble pacnpeleneunsa. K HacToslieMy BpeMeHH B THAPOTCONOIMM NPHMEHSIOT Ciie-
AYIOIHE THIEI KPHBRIX

TpexXNapaMeTpUyecKoe TraMMa-pacrpefielichue TPH NOJOXKHTeNbHONH UM OTpH-
HATeNbHON acMMMeTpul (MHOrga ynorpebGadgioTcs TEPMHHLI — JieBOACHMMETpHY-
HBI{ H NPaBOACHMMETPHYHBIHl TUR) ; 3TO paclipedeneHne TaGyaMpoBaHO, YTO Naey
NPOCTYIO BO3MOXHOCT HOCTPOCHHA KpuBoll obecneyeHHoCT™H;

norapHgmudecky — HOPMaIBHOE pacnpenenenne;

HOPMa1BbHOE PaClipe/ieicHie;

CITOXKHEIe KpUBhie (331,

B paborax 34, 82] mpousseneno oBobuierne GonBMIOTO KOJKYECTBaA pa-
OB ypoBHel HOA3EMHLIX Bop. PesynpraThl obGoOuieHus npuBonarca B 7abn. 18.

7.10. YacTo APHMEHSIOT MPOBEPKY COOTBETCTBUA IMIMPHUYECKHX M TeOpETH-
YeCKUX KPHMBBIX 0OecrneueHHOCTH MPH ROMOLM KpHTEpHER coriacks X2 CThIONEHTa,
®uuiepa ¥ MHOrUX ApyruX. Hamo oTMETHTD, 9TO CXOMHMOCTS, OMNpP efereHHas Nojob-
HEIM 0Gpasom, ABNReTcq Hu3kok [33), 1o obBACHIETCH TeM, UTO KpHTEpHH Corna-
CHA paspaboTaHbl AJIA MHBIX ueneit [23].

7.11. Oppomopanbibie KPHBBIE paclpeSesIcHHA HE OXBATHIBAIOT BCe CY-
YaM, BCTPEYAOLMECsH B NpaKIHMKe, B YaCTHOCTH NPH aHaIM3E YPOBHEH MOL3eMHBIX
BON. 3eck LMPOKO pacnpocTpaHeHsl AByxmopanbHble kpuBhle (B.C.Komanes-
CKHit Ha3eIBaeT HX CIOXHBIMIE) . [0 .JasHEIM ero paGotni [34], monms nmByxmo-
DallbHbIX  KPHBBIX  pacrpeleNeHus cpefu BceX o6paGoTaHHBIX pAJOB COCTaB-
JISeT HIS BECEHHHMX MaKCHMANBHBIX ypoBHed 40%, sl cpedHerofoBhIX 35%.

B3gToit Hamu Ui DpHEMepa pAJ YpoBHeH MoA3eMHBIX BOJ B JlenuHrpapckoi
obn. Takke gal OByxXMoialbHble Kpuphle. Ha puc. 18 gaHnl MakcMManbHble
BeCeHHUe # MHHUMAaNbHEIE TpefiBeceHHNe YPOBHHU.

7.12. HocTpoeHHe TeOpPeTHYSCKON KPUBOM OOGECHEUCHHOCTH BHIMONHAETCS
cnegyonmm obpasom.

Tpumep. 8 [ocTpoeHne TeopeTHYECKON KPHBOI 0 GeceueHHOCTH.

Pap HabnmiofgaeMelx  MaKCAMaNbHBIX BeCeHHMX YPOBHEH o CKBaKMHe B JleHuH-
rpaacko#t obn, man B Tabn. 19. B pesynsrare pacyeTa MeToJOM MOMEHTOB 110-
JlyueHbI IapaMeTphl
Ho= 792 m; 2038 = 13; = 2019 =04
s ? v I 24 S s 24.g713% 77
rae K, -~ cpenmee 3uavenue ypoBHs, (), — Ko3hduuHeHT R3IMeHUNBOCcTH, (5 — KO3D-
duument acummerpun.,

IMpumeM TpexiapaMeTpUYeCKoOe Ma-pacripeficnedne, TaGynupoBaHHoe B
3aBHCHMOCTH OT OTHomiewus C¢/C, [71]. TaGnuust cocTaBlieHbI Anst OTHOLIEHHIH
C;/C..=O,5' 1,0; 1,5;2 n T.5. o 6. B paHHOM ciyyae MBI TONIYWUIM OTHOLYEHHe
Cs/6,=3. TlockoNEKY pAN PaHXMPOBaH B BO3PACTAIOLIEM NOpsiiKe,6epeM pacuer-
Hble 0 GecneyeHHOCTH B BUe ,

P =171-P.

Jlanee BHMMCIAEM KBaHTHIIM TeopeTuueckoit Kpuso#t oGecneuennocrd. Insa
BeposTHOC™M P=1% nonyuaem P'=99%,

Ha paGorm [71, c. 90] Gepem mo Tabnuue MORYNBHBIN KoahduIMeHT,
Kovopeit npu €,=0,13 pasen 0,736 (no unrepnonsumy). Taxum o6pazom opriu-
HaTta KpuBoii obecnieventoctn npu P=19% He=H K= 7,920,376 = 5,85 m.
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Tab6nuua 18. Yacrora NMOABNECHHA PA3SUYHBIX THHOB KPHUBbIX PACHpeAeHeHUA
YPOBHeli TPYHTOBBIX BOX

e e e e e e e e e e e e e e i e i o S = e e S e e e P T S e P A o e e e . . P e o e Ve T s e e e . e . e o S P e e e e e e et i i o = e e e v S e S e

THIBI KPUBBIX YacToTa NosABNCHUA pa3fiMYHbIX KPHBBIX pacnpefeneHus ypoBHel
MpEABECCHHUX (MMRMATHHLIX) | BeceHHHX (MAKCHMATBHBIX) | CpefMerofosbx
__________________________________________ e e e
I-c HOpMAaNBEHBEIM 3aKOHOM pachpene- 4 T - 17 10 W - 9 8 1 18
NeHus - —— ——— —— - - -
1 3 3 8 2 6 12
I~ norapudmMuyecky HOpMATBHEIM 261 11 38 137 4 21 207 8 37
3aKOHOM pacnpener eHus —— —_— ——— ——— —— ——— —— ——— ———
66 46 29 42 24 16 62 47 23
M- neBoaCHMMETPHYHEIM paciipe- 75 8 15 113 9 16 66 5 20
fleneHsem —— - - ——— ——— —— —— ——— ——
19 29 12 34 54 12 19 29 13
I¥ ~ ¢ npaBoacHMMETPHYHBIM pacripe- 12 2 25 17 2 31 10 2 26
JelieHueM —_— e — —_—— _— —_ — — _
3 8 19 5 11 24 2 12 17
YO CroXXHBIM 3aKOHOM pacipere- 46 4 35 51 2 52 53 1 54
nedus ——— ——— — —— —_— ——— - ——— ———
11 17 27 16 11 40 15 6 35
————————————————————————————— B D e Dt VIPRIES FPIEIUEpSN SRS Sy PUIS S yUUI Y S S o o e = —
Utoro 398 25 120 328 17 129 344 17 155
100 100 100 |100 | 100 | 100 | 100 | 100 | 100

Mpumeuarns: 1. Hag yeprod — wHcno aiyvaes, of, yepToit — %
2. TepBEIe cTOAGULI — MaHHble aHATN3a BCEX KPHBHIX H3 pabotsl [82]; BTophle — To xe, ¢ psnom Habmonemnit 20—25 jer [82];
TpeThd — pe3yNbraThl, 33MMCTBOBaNHbIE U3 paGoTrt [34]. .
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Puc. 18.Kpusrie oGecriedeHHOCT™M ypoBHel Noa3eMHBIX
BOZA

1 — makcHMalbHbIe BeCeHHHe; 2 — MUHHMAbHbIE mpex
BeCeHHHe

_AHaJIOTHYHO BLIYMCIIAEM OPOMHATEI ApYTIHUX 06eCieyeHHOCTEH.

KBaHTWIK Teopemueckolt xpusoli oGecnievensocw 1% —5,85, 10% — 6,68
50% — 1,84; 80% — 8,71; 95% — 9,74 u 99% — 10,6 M.

Tlo 5TMM JJaHHBIM CTPOMM TeOPEeTHUECKYIO KpHBYIO obecnieueHHOCTH (pHc. 19)
no KneryaTke XaseHa. Kak BuIMM, OHa yZIOBIIETBOPUTENIBHO COOTBETCTBYET 3M-
IHPHYECKHM TOUKAM.

7.13. PApgsi ypoBHel NoA3eMHBIX BoA oflapaoT aBTokoppensinesr. Ilo pau-
HBIM %6031,6[ [34], npu cnpuret=l rony KoadhdMmIMEHTE! BBTOKOPPEIISAIMHE COCTAB-
naor 0,4—-0,6.

Vuer BHyTpupsmolt Koppensumu paspaboran B moctatousoft crenenn [67] u
mor Obr GBITH nmpuMeHeH NpH CTaTHCTMYecko#t o6pabGoTke ypoBHeH NOM3EMHBIX
Boa. OpHako, cormacHo m. 7.8, ocnoBHoil kxpuBok mpu  o6paGoTke yposmelt
TIO[I3eMHBIX BOJ ABJIACTCA IMIMpHUeCkast kpuBasd o0eCneyeHHOCTH.

7.14. B MHOTrOneTHHX pAmaX HaOmopeHHN Haf YpOBHEM NOA3EMHEIX BOJ
MOTYT IPOMABIIATECA LMKNKUeCKHE U3McHeHMA. OIHaKO 3TH M3MEHEHHs TPYOHO
NOMIAIOTCA  ONpefeNeHHIo, 3TOT BONpoC TpebyeT AaIBHEHIINX MCCIeQOBaHM.

7.15. B MHOTOJIeTHEX pagaxX HaGnoNeHMil Hall YPOBHEM MOTYT NPOSBIATECH
TP3HAOBLIe (OOHOHaNpaBlieHHble) u3meHenus. Ha Teppuropun CCCP apeoGna-

[AaeT ABJeHWE HCTOIUCHHA 3amacoB MOA3EMHBIX BOM, COCTARNRIOIUCe B CpefHeM
0,002 MM crmos B o,

UHorna TpaHmoBbIe U3MeHeHUA GBIBAIOT BeChMa JHAUM TENTBHBIMH.
7.16. KoapduuueHT u3MeHWMBOCTH (Bapualuu)(, YpoBHeil NIOA3EMHEIX BOM,
KaK CKa3aHo Bblille, ONpereitsieTcs no GopMyne

C,= 6/H, ,
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T 'a 6nuna 19. Cratncriueckan o6paboTka paHKHPOBAHHOrO psAfa ypoBHeid

T A i B e T~—=o~=T% S
G | K=HfM | K-V | W=D (K-D)3) R0l
597 0.75 Z025 0,06 Z0015 | 38
6.76 0.85 ~015 0,02 ~0003 | 77
6.71 0,86 ~014 0,02 20003 | 1is
6.94 0,88 ~012 0,01 Z0.001 | 154
704 0,89 —oal 0,01 20001 | 192
706 0.89 ~o1 0,01 Z0001 | 230
724 0.91 0,09 0:01 Z0,001 | 269
726 0,92 Z0.08 0,01 —0.001 | 308
728 0.92 0,08 0,01 —0,001 | 346
74 0.94 20,06 - 384
741 0,94 ~0,06 - 423
762 0,96 0,04 _ _ 461
787 1 _ - _ 50,0
79 i - _ - 53.9
8,07 1,02 0,02 - N 578
81 1,02 0,02 - Z 616
829 1,03 0,03 - - 654
8.62 1,09 0,09 0,01 0,001 693
8.64 1,09 0,09 0,01 0,001 731
8,65 1,09 0.09 0.01 0.001 17°0
8,78 111 011 0,01 0,001 80.8
902 114 014 0.02 0,003 84.6
9.42 119 0.19 0.04 0,008 88.5
9's8 121 0,21 0.04 0,008 923
1021 | 129 029 | 008 0,023 962
197.9 _ - 038 | +0019 | -

rae G -~ cpenHee KBAAPATHUYECKOS OTKIIOHEHUE pAJA MHOTOJIETHMX YPOBHEH, M;
Ho — cpeaHee 3HAYCHHE PAJA MHOrOJNIETHMX YPOBHeHR, M.

[ps onpenenerny KodpPuiMeHTa HIMEHUMBOCTM C, CIeAyeT YUHTHIBATh 33KO-
HOMEPHOCTH ero u3MeHeHus.

NMpumep 9. Honycmim, uTO ypOBHM NOO3eMHBIX Bop H3MeHswTcad ot 0,5
0o § myepes 0,5 M. Pan cocTouT M3 crnenyloumx senwuue; 0,5; 1; 1.5: 2; 2,5;
3;3,5; 4; 4,5; 5 m. Ilpu obpaboTKe 3T0r0 pANa NonydeHbl napameTpsl Hy=2,75 M,
6=1,43 M,5+0,52 (1a6n. 20, pan 1).

Tenepr ponycrdM, uto pAn Kak Opl cHBAraeTca Ha 5 M BHHM3 M HauMHACTCA
¢ uucbpbt 5,5 M, H3MEHAACh TOYHO TAK Xe Yepe3 0,5 M. OueBHAHO, YTO HIMEHYH-
BOCTh PAHA OCTaeTCA NpexKHell, cpedHee KBaOpaTHYeCKoe OTKIOHeHHe O = 143 m.
OpOHaKo CpelHAA BeJIMYHHA YBENMUMIIACh Ha 5 M H Tenepb HMeeT 3HaueHue 7,75 m.
B cuny storo BenuwmHa ¢, 6yner 0,18 smecto 0,52 (7afn. 20, pAn 2) . B Tabnuie
faHLl NATH PANOB, CABHHYTRIX BHU3 Ha 5 M KaXIpHt. B pesynsraTe Ko3(hPULHMEHT
Cv n3mensiercs ot 0,52 mo 0,06.

MosHo cnenaTh BBIBOM, YTO NpH CTaTHCTHYeCKo# oGpaGoTke ypoBHe#t Ko3ad-
(OHUHEHTB! ¥3MEHUMBO CTH ABJIAIOTCH HeCpaBHHMBIMM.

7.17. KosddmiueHT acumMmerpuu (g He 3aBUCUT OT YPOBHA OTCYETa, YTO OUEBHI-
HO M3 ero MaTeMaTHYeCKOT'O BhIpaKEHHUSA

C, = Z(H,~H)/né’. a9

Ina onpenmeneHua KodddHUMEHTa acMMMeTpHH (g KaIaTelbHO HAINHYME pANa
IPORONXHTANLHOCTEI0 30 M Gonee net,

7.18. IInst BO3MOXKHOCTH IepeHeceHUsA fapaMeTpoB KpHBOH 00ecreyeHHOCTH,

NONYYeHHBIX IA PEeXUMHOMK CTaHUMH ¥ HA O0GBEKT W3bICKaHull, TpeGyercst Bhl-
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Puc. 19, Kgﬂabxe O0EeCeUeHHOCTH MAKCUMALHLIX BECEH-
HHUX ypoeueit (JIesunrpanckas o6nacts)

TaGnuya 20. Hamenenue Koadpdmmenra nsmenumsoctu €,

Ne E’.)llaanaaou msmeueuml1 H, o) T C,
piafa | yposHs

1 0,5-5 2,75 143 | 052
2 5,5-10 7,75 143 | 0,18
3 10,5-15 12,75 143 | 0,11
4 15.5-20 17,75 143 { 0,08
5 20,5-25 22,75 143 | 0,06

NONHUTE HaOnmoAeHHsa Hag YPOBHAMM NOO3EMHLIX BOA B COOTBETCTBUH C IUIAHO-
BBIMH CPOKAMH M3BICKaHUH, HO He MeHee Tofa, a Oy OTBETCTBeHHBIX 00LeKTOB
2-3 ropa. Hpu BLiBope pexXHMMHBIX CTAHUMA-aHAIONOB Heo GXOMMMO CTPEMMTBCSH
K Y[OBJIETBOpEHMIO CNEAYIOUMX YCHOBHi: IHHa pana HabmoaeHu# HOKHA
ObITh He McHee 25 NeT, npuyeM CTaHUMS [OIDKHA OBITL AeHCTBYIOLEH; PeKHM
nog3eMHLIX BOJ, Ha oObeKTe M3BICKaHMH K Ha CTaHIMM-aHalore AOJKeH OwiTh
CXOIHBIM.

7.19. Bonpoc o MUHMMAIIBHOK NPOAOIIKHTENBHOCTH PSAIOB HaONIOGEHUH], IpH -
YOOHBIX JUIA CTaTHCTHYeCKOH oOpaboTKu, NpeacTaBiasieT BONLIIYIO CIHOXHOCTD,
TaK KaK KaxApli pap MMeeT CBOK UMCACHHYIO CTPYKTYPY. PasnuuHble KOM-
OMHAIIIM 9TOl WMCIIEHHOM CTPYKTYphl MOTYT OBITH TaKuMH, yro Gojiee KOpoT-
KAl psp MoXeT OKa3zarbcA Gonee penpe3cHTATHBHBIM HeXenu Gonee MIMHHbIA
psn. MoXHO HPHUHATE, YTO PAIBI NPOACIKUTENEHOCTEIO Menee 20 neT He peKOMEH-
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LyeTcs noapeprars craTucrHyeckol o6paborke. Taxkol BrIBOM Coenad Ha OCHOBE
aHaM32a MHOTHX pANOB HaONIOAeHMH, a Taxke € Y4eTOM PSHfIA HCCIeOBaHMI

[33. 34. 35, 36, 74, 82].

7.20.{Ipu cramucmauecko# 06paboTKe pANOB MHOTONETHUX YpoBHefi mon-
3eMHBIX BOJ HHOTAA ONEPHPYIOT ©XKETOAHLIMH AMIIUTYRAMH YPOBHEH.

AMNAUTYNa YpOBHEH eCThb DPA3HOCTE MUHNMANBHOTO ¥ MAaKCHMAIBHOID
ypoBHeH B [JaHHOM rofly «MaKCHMaNbHBIH YpOBEHD MOXET ObITh  BRITAIOLMMCH,
HaMBBICLIMM 34 BCe TOHBI, HO MUHHMAIBHLIH YpOBeHb B 3TOM JKe TOAY BEPOAT-
Hee BCEro OyleT OTHOCMTENBHO BBICOKMM, YUMTHIBas oGULYI0 MOBBLIILCHHYO
BOAHOCTE AaHHoro ropna. (ITo 11 ckBaxuHam JleHuHrpanckoi o0n. cpemuii xo3h-
GHUMEHT KOoppenduMd TakuX yposHeldl paBen (.6, w3meHssicsh B npenenax 0,32 —
0,87.) B pe3yApTate aMIUIHTYdA MOXET OKa3aTbCA camOH OGBIYHOM, He Bsigens-
outeiica. U HaoBopor, ammymMTyna MoxeT Obith camol Gonsiuoff, a oTMeTKa
MaKCHMaJIBHOTO YPOBHSE NIPH 3TOM MOXeT GhITh HEBBICOKOM.

MoXHO CAENaTh BRIBOA, YTO aMIDINTyHa xoneGaHuit ypoBHel MNOA3eMHBIX BOJ,

He ABNALTCA NOKAIATENHHON XapaKTepHCTHKOH

8. XAPAKTEPUCTHKA YPOBEHHOTO PEXXKUMA
TPYHTOBBIX BO/l HA 3ACTPOEHHBX TEPPUTOPHAX

OcHOBHbIe THITHI PeKHEMA

8.1. Pesxim  non3eMHbIX BOA BecbMa pasiaudeH M npuobperaeT pasHo-
o6pazHble YepThl B 3aBHCUMOCTH 0T NpuponHOo# obGeranoBKH. HanGornblice Bivd-
HHME NPUPOAHKIC YCJIOBHA OKA3bIBAIOT Ha PEXXUM TPYHTOBLIX BO.

yulecTBylowee paltonnposaHue Tepputopun CCCP no ocoGenHocTaAM
GOpMUpPOBAHHA pexuMa NOA3EMHEIX Bofd (32, 38] ocHoBEIBaeTCH Ha BRIIB-
JIeHHK TUIaBHBIX pexumMoobpasywoumx ¢akTopoB, 0ByCHOBAMBAIOLMX OCHOB-
HBIC KOJNMYCCTBCHHBIC M3MCHCHMA B NOO3E¢MHBIX BOXAX RAHHOIO yuyacTka. Pak-
TOPBI, ABNAIMMECH BTOPOCTEMEHHBIMU NpU PAOHWPOBAHWM KPYNHHEIX TeppH-
TopUH, NMpHo6PETAIOT ITIaBEHCTBYIOlIEE 3HaYeHMe NpH BBIACNEHME 6ojice MEIKHX
yyacTkoB. B Ta6n. 21 pmana cxema pallOHHpOBAHHS TEPPHTOPHH OT KPYNHBIX
PErHOHOB, OXBATHIBAIOIMX NPOBKHIIMM, N0 HeGonmuMX ywacTkoB. [Ipn sToM BEHI-
Oe/leHHe KaXOAoH TaKCOHOMMYCCKOR eIHMHHMIbI paHOHMPOBAHHMA peXHMa IpyHTO-
BBIX BOJ, HOPOM3BOOMTCA MO CTEMNEHH ONPERENsIOILr0 BO3PGUCTBMA TOrO WIH
HHOro ¢paxkTopa.

8.2. lna  XapakTepUCTHKH OCHOBHBIX 3aKOHOMeEpHOCTelf  ecTecTBEH-
HOTO peXMMa TPYHTOBBIX BOO B PETHOHAILHOM IUTaHe H HeoOXxoaMMOCTH yuera
TaKHWX 3aKOHOMeEpHOCTefl HpH H3yYeHMH peKMMa Ha IOPOJICKHMX TeppHTOPHAX
Ins ueded NporHo3a MOOTOIUIEHHs PAacCMOTPUM CYLECTBYIOLUYIO CXeMy paHOHH-
POBaHHA ecTECTBEHHOro peXHMa I'pYHTOBBIX BoHI JUIA TeppHTOpuM €BpoleicKoft
vyacTi PCOCP (BHe 30HLI MHOTONETHEMEP3NbIX MNOPOJ) Ha OCHOBE TIPUBCACHHON
cxembl paHoHupoBaHua B Tabn. 21. YkasanHas reppHTOpHS NO ocobeHHOCTAM
hopMHpOBaHUA peXkUMa HAXOOUTCA B AABYX I'MAPOTEOIOTHYECKMX NPOBMHIMAX:
yCTORUMBOTO Ce30HHOTO NpoMep3aHus 30HbI aspaupu (11) ¥ copanuueckoro npo-
Mep3aHus 30Hbl aspauuy (1) . KoHTypsl TakcoHOMUYECKMX eAMHUIL IO KAa3aHbl Ha
puc. 20. 3TYUM NPOBUHUKMAM COOTBETCIBYIOT THILI PEXKMA FPYHTOBLIX BOf,: Ce30H-
HOT'0, MPEUMYLLECTBEHHO BECEHHETO ¥ OCEHHEro, NUTAaHHUA TPYHTOBLIX BoA, (Tum 1[)
H_KpPYTJIIOrOQMYHOTO, NPeUMYILEeCTBEHHO 3UMHEro MUTaHUA rpyHTOBHIX Bom (Ml).
BeAyummy DOKa3aTensiMH palOHUpOBaHWA SBISIOTCA PalMAUMOHHBIA (Temlo-
BO#) GanaHc u NpoMep3aHue 30HbI A3paHMH.

B mnpemenax BhIUIEHA3BAHHBIX NPOBMHOMI  Bbifieiedbi 1MAPOTEONIOTH-
YeCKHe 30HBI MO CTeNeHH YBJaXHeHHsn TeppuTopud (CM. puc. 20) : 30Ha O6unsL-
Horo mutauusa (H-A), 3o#€a ymepenHoro matanusa (II-B), 3oHa HemocTaToyHoro
murains (IO-B 1 II-B) . 1M 30HaM COOTBETCTBYIOT HOATHILI PEXUMA TPYHTOBBIX
Boa. Kpurepuit BpInenieHMs: COOTHOUIEHME BEJIMUMH aTMOC(EpHBIX OCATKOB H
ucnapeuus. Tunosble rpapuxu pexuma i TWAPOTEOJIOTMYCCKHX TPOBHHLMIA
W 30H AaHbl Ha puc. 21 a.
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Ta6nuua 21, Cxema paiiounposanns repputopun CCCP no ocoGeHHOCTAM G OPMHPOBAHHA
pexumMa nog3eMubiX BoA (no C.B.Koeanesckomy u A .A.Koxonnsuuesy)

Fupporeonoruueckas
HPOBHHUMA

BeyHoit Mep3anoTsi

C ycTofuMBEIM mpo-
Mep3aHHEeM 30HBL
aspaluu
Criopaguyeckoro
HpoMep3aHHA 30HBI
asparyH

T'upporeonornyeckas ]
30Ha

OGHABHOTO IMTAHUA
YMepeHHOro MHTa-
HMA
HepoctaToyHoro

| IMTaHHA

E
Fupporeonoruueckas
o6nacts

CnaGoapeHuposaH-
Hag (paBHMHEIL,
HH3MEeHHOCTH)
JpeHupoB aHHaA
(BO3BBIIUEHHOCTH,
710 CKOrophs)
CUWIBHO IPEHHPOBaH-
Has (TopHble palioHbI)

Inpporeonorsyeckuit
palion

Bblgensiercs o IMTO-
JIOTHH BOZOBMELIAI0-
X NOPof,

[ e e e e . e i e s e e et S o = o

I'naporeonoruyeckuit
y4acToK

Brinensercs no reo-
MOpGdONOTHYECKHM
ATEMEHTAM
MeXAaypeube, CRII0-
HOBBLIfi, TeppacoBbIf
U OpHpeyHbIi

Tunporeostoruueckuit
noayyacTox
Brienserca no Mou-
HOCTM 30HBI a3pauu,
m: 1o 1; or 1 mo 4;
cB.4
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Puc. 20. Cxematvyeckass Kaprta paiionuposanus reppuropuu PCOCP no minam
€CTECTBEHHOTO Pe:KUMa rpyHTOBBIX BoA (aBTopbl B.C.KoBanesckwii, A.A.Kono-
NJIARNEB)

] — ™nsI pexxuMa rpyHTOBBIX BOJ;

I — KpaTKOBpeMeHHOTO, PEMMYILECTBEHHO JIETHETO MiTaHMs, JI — Ce30HHOIO,
NPEUMYILUECTBEHHO BECEHHero M OCeHHero IMTaHusa, JI — KpyrnoroauuHoro,
MPEHMYILECTBEHHO 3HMHEro IHMTaHuA; 2 — NOGMMIBI pexuma: A — oGuIBHOIO
IMTaHuA, b — yMepeHHOIO MMTaHuA, B — cKyOHOro IMTaHMsA; 3 — rpaHHIa TMApO-
FEOTIOTMYECKUX TPOBHHIMM 1O THIIAM peXXMMa TDYHTOBBIX Bol;, 4 — FpaHHla
TYPO1LOJIOIMHECKHX 30H MO MOATHNAM PeXXHMMa FPYHTOBBIX BOL,

TunoBste rpaduxu KoneGaHus TpyHTOBBIX BOJi, B 3aBHCHMOCTM OT
rnyGHHBL 3a51eTaHus ypoBHel npuseneHsl Ha puc. 21.6.

OTMeTHM HEKOTOpbIe 3aKOHOMEPHOCTM €CTeCTBEHHOIO peXMMa TpyH-
TOBLIX BOJ.

logoBass ammuTypa onpelensercs IefyIOUMMH OCHOBHEIMM  (ak-
TopaMi: aTMOC(EpHLEIMH OCaNKaMH, UCMapEHHEM M NOJ3EMHBIM OTTOKOM TPYH-
ToBbIX BoA. HanGonbume romoBble amMIIMTYZALI KoJeGanust ypOBHS Haojio-
RAIOTCA B 30He YMEPEHHOTO NMUTaHHA (NPeMMYLIECTBEHHO oT 1 Jo 3 M mpH cpen:-
HEeM MHOTONETHEM 3HAUEHUM aMIDIMTYObl okomo 2 M). B soHax obunbHoro M
HEHOCTaTOYHOTO MMTAaHMA CpeNHee MHOToJIeTHee 3Ha4YeHHEe YOJOBBIX aMIUTHTYZ,
cooTBeTcTBeHHO I M 0,5 M. Ta ke 32KOHOMEPHOCTh MOATBEPKAAECTCA [0 TEM
K€ 30HaM, HO yXe ¢ yuyeroMm Iny6GuHEI 3a/ieraHAs TPYHTOBLIX Bog mo 1,1-3,3,
3-5ucB.5M™m,

Bpems Havana BeCeHHErOo MONLEMAa YpPOBHA B KaXKIOOH 30He CoOBHa-
OaeT CO BPEMEHEM YCTOMYMBOIO Mepexoja CpefHeCyTOYHOH TeMInepaTyphbl BO3-
AyXa yepe3 HOMb TpajlyCcoB IOCAE XOJIOOAHOTO NEpHOHAa TOAa C OTKIOHECHHAMH
+5 cyt (puc. 22 u 23).

HabniofieHHs 33 PEXXHMOM TPYHTOBLIX BOJ MOKA23bIBAIOT, YTO HAYAIO BECEH-
Hero nogbeMa B GONBIIMHCTBE CNlyyaeB HACTyNaeT paHblileé OTTAMBAHWA CE30H-
HO-MEpPIVIOTO CJIof NOYBEI U TPYHTOB, T.e. MMTaHWe TPYHTOBBIX BON B MepBEIi
NEepHOJNi, OPOMCXOMMT 3a CueT BOMBI, CKOMMBIUEACA 3a Xonoaubiil Nepuof B 30He
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Puc. 2la. Tunosbie rpauKy PEKMMa YPOBHA M TEMNEPATYpPbl IPYHTOBBIX BOJ
B COOTBETCTBHHM CO CXEMOH PailOHMPOBaHHA €CTECTBEHHOIO PeXHUMA

aspauuu. IlonneM ypoBHA, CBA3aHHBIA C YCTORUMBBHIMHM OTTENeNsIMM, HaGIiio-
maercsi B pANe paifiOHOB, XapaKTEpU3YIOIMXCA MaTOMOLLHLIM CE30HHBIM Ipo-
Mep3atueM Nopol B XOpowuMH UX GUNETPpaMoOHHBIMH CBORCTBaMU.

YcpenHeHHbIe KOJIMYSCTBGHHBIC XapaKTEPUCTUKH eCTeCTBEHHO YPOBEHHOTO
peXuUMa IPYHTOBLIX BOJ, NpUBeLieHbI B TaGn. 22.

8.3. 3aK0oHOMEPHOCTH PE&KMMA I'pYHTOBHIX BOJ, Ha TOPOJICKHX TEPPUTOPHAX
onpegensOTcs NPUPOAHbBIMH YCIOBHAMM W TeXHOTeHHbIMM (aKTopamu, T.e.
TeM (POHOM, Ha KOTOPOM INPOMCXOAMT UNM NpPOH30H[eT M3MEHeHHe YPOBEHHOIO
pexuMa IpPYHTOBBIX BOJ, Ha TOPOICKHX TEPPHTOPHAX, SBJIAIOTCA €CTECTBEH-
Hble xonebalusg ypoBHA IPYHTOBBIX BoAd. OTH KoncGanusA B Gomnbillell WiH MeHb-
el cremeHy TPaHCGOPMUPYIOTCA B pe3ynbraTe M3MEHEHUS NPUXOMHBIX WM
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Puc. 216. I'padpuxy koneGanus ypoBHA TPYHTOBBIX BOA B paliOHax pacfipocrpa-
HeHuUst
2 — Ce30HHO NpPOMEp33IOLMX MOPof; 6 — KPaTKOBPEMEHHOIo NPOMEP3aHHs

Hopos

pacxonHBIX Crarefi GanaHca NOJ BIMAHMEM TEXHOTeHHBIX hakTopoB. B cnyuae,
KOIfa xapaKTep KoJleGaHMs YyPOBHA IpPYHTOBBIX BOJ pe3KO OTIMYAETCH OT
3aKOHOMEPHOCTeH CEe30HHOFO M IOAOBOrO XO[a eCTeCTBEHHOTO YPOBHHA, UMes
UYETKO BBIPAKEHHYIO HANPaBIeHHOCTh M3MeHeHMsl (NoABeM WIH CHUXKEHHeE) ,
TOrAa .cjleflyeT TOBOPHUTh O TeXHOI'CHHOM pexume MpYHTOBHIX BoA. Taxo# Tun
pekuma HabnlofaeTcsa, HanpuMep, B pe3ynbTate WHTEHCHBHOM OSKCHNIYATallUU
No3eMHLIX BOJ B 30He (POPMHPOBAHHS BOPOHKHM JENpeccwd, B 30HE BIIMSHUS
€O3[2BaeMOr0 BOHOXPAaHHNIUILA WM BJIOJB Pycia 3aperyliMpOBaHHBIX peK, The
PEXUM HOBEPXHOCTHEIX BOJL OTIPEEIAETCA PEXMUMOM ITOITY CKOE .

Ha TepputopHsiXx TOpONOB HpH aHANM3E NPOLECCOB MOUTOIUIEHMS Cieflyer
pa3fiMuaTh 110 JMHAMMKE Pa3BHTUA TEXHOreHHBIl YCTANOBMBIUMHCSA M HeyCTaHO-
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Puc. 22.CxeMa pacnpejeneHHsi 3om ¢ OINHAKOBBLIMH CPEAHEMHOTOJICTHHMH
NaTaMH Havana BeCeHHero noagbBeMa

1-250¥ —10Y; 2 - 15-25.I¥; 3 ~5-15.I¥: 4 — 25. 10 — 5.I¥; 5— 5 25 l;
6 - 25.0 ~ 5.I; 7 —15.I-2510; '8 — rpammua 308

BUBIUMIACA pPEXMMBI TPYHTOBBIX BOII, YcranoBuBLIMHCH pexcmv: AMEET MECTO
B obnacT¥ chopMHpOBABUIMXCA “KYNONOB NOATOIUIEHUS™ [PU OTHOCHTEIBLHOM
PaBEHCTBE NPUXOIHLIX ¥ PACXOAHLIX cTaTeft GanaHca. HeycraHOBUBILMMACH peXuM.
HMeeT MecTo: npH (POpMHUPOBANHH TCXHOTEHHOIO BOJOHOCHONO IOPH3OHTa
(nogbeM ypoBHA NOA3CMHbIX BOM); NApH NOABEME YPOBHS TIPYHTOBLIX ROJ
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Puc. 23. Cxemarnueckas KapTa PpacnpefeieHHs CPOKOB Hayaja BECeHHEro
noabema 10%-110ii 0GecreueHHOCTH

1 — mo3muee  201; 2 -200 -200; 3-101 —10; 4151 —1.II;
S5 — panee 15.1; 6 —npemnoyox1TeNsHAA IPaHHlla 30H

CYLHECTBYIOIETO BOHOHOCHOTO TOPH30HTA B pe3yNbTaTe INpeBbIiIEHHN NPHXOL-
HBIX COCTaBIMIONMX GamaHca (IpM CTPOMTENBCTBE W IKCINIYaTallMM TEPPHTO PHU)
HaQi pacXOOHBIMH,
4.Yame Bcero Ha TOPOACKHX TEPPHTOPHAX HaGNIONAETCA eCTECTBEHHO-
TeXHOTeHHbIH MOAKNACC peXdiMa FPYHTOBRIX BOA. BeiienicHue MOMIIIACCA pexKUMa
MPOM3BOAMTCA HaMH B COOTBETCTBHM C CyulecTsylomielt Kknaccuduxanuelt ecrect-
BEHHOIO pe)XXMMa I'PYHTOBHIX BOX.
[Ipu ecrecTBeHHO-TEXHOTEHHOM HOAKIAcCe peXHMa MIMEHEHUe MPUXOJHBIX
WIM PacXOOHBIX cTatelf GariaHCa I'PYHTOBBIX BOJ, MO/ AeHCTBHEM TEXHOTeHHBIX
¢akTopoB 06YCIOBINBAET OTKIOHEHME (MHOIA3 CYLIECTBEHHBIE) B CYTOUHBIX,
DeKaaHbIX M Ce30HHBIX KoneGaHHAX YpOBHA OT TMNOBBIX TpaUKOB €CTECTBEH-
HOTO peXHMa, B 1ieJIOM He M3MeHAA XapaKTepa IOJOBOIO H3MEHEHHS YPOBHS.
OlieHKa BIMAHNA TeXHOTEHHLIX (PaKTOpOB HOMKHa BBINIOIHATLCH CNEAYIO-
npM o6pa3zoM:  daHanM3upYOTcA (aKTHYECKHe TpaduKH KoneGaHua YpPOBHA,
TeMMmepaTyphl W XMMHUECKOTO COCTaBa NOMA3EMHLIX BOJl BO BCEX CKBAKMHAX
PEXHMHON CeTH; COCTABNAIOTCA THMOBLIe I'padMKH IIg MAPOTeOJIOTHYECKOTO
y4acTKa WM NOAYYACTKAa M CPaBHHBAIOTCA C THNOBHIM rpadUKOM eCTeCTBEH-
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Tab6nuua 22, XapakTepHCTHKa AMIUIKTY/IbI BECEHHENO NOABEMA YPOBHA
IPYHTOBBIX BOM K TO/I0BOH aMIMTY ABI 1A TRAPOrE0JIOTHYECKHX
YYACTKOB NPOBHHIHH C YCTORYHBBLIM Ce30HHBIM NPOMeEPIanHEM
30HB! a3paunH (no paHHbiM Babxuna B.A., Apemnroi H.®. n ap.)

—— e
Jona | O6nacrs
NuTa- | TMTAHUA
HUR
a
6
A
B
————— e e
a
b
6

—— ——— — e i o e i o s A o e . . o i . ot o T —————— o et e o e s P s e T P e e SR T e

HeCKM CFanb- | nepecnamBaHMe |  CYTMHKM M ITHHBI | M3BECTHAKH M [IONO-| MeCYaHHIGH, aeBpo- | MeTaMopdH-

Koii ¥ Tpa- ECKOB, cynecelt C MpOCTIOAMHM fec- | MUTHI NIATHI ¥ apTWLTATHL | 4eCKue, HHTpY-

BUEM ¥ CYTTIHHKOB KOB ! SHBHBIE U BYJI-
KaHOI'¢HHO-0Ca-
JOUHEIE HOPOAK!

01 -1 m01,2 08-12 12-176 - 1013

01-12 p01,2 1-19 13-83 o 45

02 -2 0,724 0,7~36 04 - 62 1-14 0.6 - 3,1099)

03 -2 08-25 08 -54 08118 1,1-42 0,6 - 4(10,8)

1-21 - 09 -4 112 - 144 - 8- 163

1-21 1,2 -4 125 — 152 8,1~ 16,5

02-05 |1-14 19 -3, - - _ -

05— 08 15-19 3_47

0514 08 -2 2-24 08 -2 0516

06— 1,6 08 - 2,1 26 - 31 08— 34 07-28




HOIO pEeXHMA IUIA  HE3aCTPOCHHON TeppHTOPHH, HaXOAMILUeHCs B AHANOTHYHEIX
TMPUPONHBLIX YCIIOBHSAX.

Ha roponckmx TeppHTOpHAX, KaK NIPABHNO, B MACTH PEXHUMHBIX CKBAOXHH
H3MEHEHHE YPOBHA B OTAEIBHLIE Ce30HBI TOA WIM B OTAGIbHLIE I'OAbI (N0 MaH-
HBIM KpaTKOBpeMEHHbIX HaG/MmiomekMB NpH HILICKAHWAX) TNPAKTHYECKU He OT-
JIMYaeTCA OT THUNOBOTO IpadHKa eCTeCTBEHHOTO peXuMa, B MHOIo/seTHeM pas-
pe3e Ijif eCTeCTBEHHO-TCXHOTHHOTO DEXMMa TPYHTOBLIX BOJ Ha HONTAILIH-
BaeMBIX TOPOJICKHX TEPPHTOPHAX XaPaKTEPHO MOCTENEHHOE NOBLIUEHHE NOBEPX-
HOCTH IPYHTOBBIX BOJl IPH COXPAHEHHMM XapaKTepa Ce3OMHBIX KoneGanvit yposHA
(cMm. puc. 9). B 210M ciyuae, npu o6LIYHO pEKOMEHAYEMOMN TIPO 0T KUTENBHOCTH
PEKMMHBIX HalnlogeHMli KaKk MHHMMYM OIOMH TOX, He YHAeTCA BHIABMTL TeH-
OEHUHMI0 MOSBeMA YPOBHA. JITOT GaKTOp ABMAKETCH NONONHATENBMBIM NOM-
TBEPXIEHUEM HEOOXOOMMOCTH OpPTaHM3aUMH NOCTONHHBIX PEeXHMHBIX Habno-
HeHMH Ha TOPOACKMX TEPPUTOPHSX.

HcexopHad HHGpOpManus 1O YPOBEHHOMY pPEXHMMY i NpPOrHo32 MOATOMN-
JieHU NOJDKHA ObITe B MTore TpaHcopMHpOBaHa Ha KapTy palOHHpOBaHMs
TEPPHTOPHH MO PEXUMY TPYHTOBBIX BOJ C X3PaKTEPUCTHKON BLIABIICHHELIX Ce30H-~
HBIX H MHOTOJIETHHX 328KOHOMEPHOCTe# KONeGaHWs YPOBHS I KaXAOH TaKCOHO-
MHYECKOH CAMHHKIB] paltoOHMPOBAHMS,

PaitonnpoBanne 3acTpOeHHBIX TeppHTOpHIi
[0 PEXHMY I'PYHTOBEBIX BOJY

8.5. [locnenyowast JOeTalM3aunuAa palOHHPOBARMS  THOPOIEONOTHUECKHX
30H (1A TAKCOHOMMMECKHX €IMHMI: I'MAporeonoruyeckas obnacrs — ruapo-
reONIOrHYECKHH yYacTOK) Haercs Ha npumepe 3oubl II-A, B mpemenax xoropo#t
GhUTH CHCTEMATH3HPOBAHLI THIPOTEOoTHYECKHe YCIOBHA HA TEPPUTOPHAX TOpoO-
mosB: ApxaHrenscka . Bonornsi, Yepenoua, SMpocnaens, Peibuncka, Ilepe-
Acnaenb-3anecckoro, Pocrosa, Tyraesa, lnkaneso.

PafioHMpoBaHKe TaKOTO [UIaHa No3BonsAeT Gojee UIEHANPABJICHHO THIM3M-
poBaTh THUAPOTEONIOTHYECKHE YCIOBHA Ha TeppMTOPHAX FOPOAOB B aHANOIrHY-
HBIX NpPUPOIHEIX YCIOBHUAX, BBITIOMHMTD MX CXCMAaTH3aUMWI0, BEIOpaTh THNUBBIC
pacueTHble TeoDWILTPAIMOHHBIE CXEMbl TOPOACKMX TEPPHUTOpHi s MPOTrHOIA
YPOBEHHOTO peXuMa, MOJNYYHTH HeoBXOoAMMYI0 MCXOAHYI0 HHGODMAUKID apH
LeTIeHaNIPaBJIEHHBIX MHXKEHEpHBIX HM3RICKAHUSAX Jijls OCYIUECTBIICHMA IpOrHo3a.

8.6. Penbed rupporeonornueckod 30Hbl I-A  (KohTyphbl 304BbI NOKa3aHH
Ha puc. 20) npepcraBnser coboit YepepoBaHHE NOJIONOCKIOHHBIX BO3BBILICH-
HOCTell, ¢ MaKCUManLHbIMU OTMeTKaMHi BbicoT 330-340 M; o6UMPHBIX paBHHH
1 HH3MeHHOCTel ¢ a6CconoTHRIMU 0TMeTK2MM noBepxHoc™ 80—200 M, pacuneHeH-
HBIX umpoknmu (mo 10-15 M) peydsimMM gonuHamu. CTOK GONBILIMHCTBA KpyD-
HBIX PeK 33perysinpoBaH.

BospwilleHHOCTH (OpeHUpOBaHHbie oGnacTH) xapax're;maylo'rcsl NOBONBHO
CHIBHO pacwieHeHHBIM penbedoM. Fycrota peuno#i cetv 0,3-0,4 xm Ha 1 xm<.
I'yGuHa 5pO3HOHHOTO Bpe3a peuHblX HoymH 50—-100 m. Jpenupyioliiee Bo3/cit-
CTBHME peK pacnpocTpaHsaercd A0 myG6uus1 150-200 m,

PapHuHEl ¥ HA3MEHHOCTH (cnabonpeHMpoBaHHbie OGNACTM) NPENCTABNSIOT
coboll miocKue W NOJNICTOBONHUCTBIC, AKKYMYNSTHBHbIE JIOBEPXHOCT M MOpeH-
Hble mnato. InA HM3MH XapakTepeH WIOCKHMH XapakTep penbeda, HIMPoKo pac-
OpoCTpaHeHsl OOGUIMpHEIe 3a60JIOYCHHBIE NPOGTPAHCTBA € MHOTOUMCHICHHBLIMH
osepamu. I'ycrora cetu 0,1-0,2 xm Ha 1 km+. I'nybuna asposnoHHoro Bpesa
pexk pgo 30-50 m.

Knumar yMepeHHO-KOHTHHEHTANBHEIN; CpefIHEro0BAasA TeMIepaTypa BO3-
ayxa +2,4 —3,50C; cpemHerofioBele CyMMBI ocapgkoB 600—-800 mm, Hcnapenue
c rpyHTa 300-460 mm.

8.7. Ucxopss ¥3 cyltecTBYOLIETO TeoMOQONOTHYeCKOTO palioHMpOBaHMS
oMMChIBaeMoro pervoHa B macirabe 1:1 500 000 ycnoeHo BhlpensieM B npe-
nenax rupporeonoruueckoit 3ouel [I-A cremyioume ocHOBHBle TreomMopdosio-
TMYECKHE TIOBEPXHOCTH (COOTBETCTBYIOT TMIAPOTEONIOTHYECKHM OO6nacTim) :

TPAOOBO-XOJIMUCTEI M  KPYIHOXOAMHCTBIH KOHEUHO-MODEHHBIR penbed
(B mpenenax BangafiCKOTO M MOCKOBCKOIO oslefeHeHuit) . Bo3BBIIIEHHOCTH CHIO-
JKeHbl MOPEHHBIMHM CYIIIHHKaMM, NEPEKPHITBIMH MATOMOMIHLIM IUIAlIeM BOJHO-
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JIeAHUKOBBIX CYITIMHKOB, cyneceit H neckoB. XOJMbl NEPEMEKAIOTCH C NOHMKE-
HUAMH: OGIIMPHBEIMH IUIOCKHMH HW3HHAMU MIM §OXGHHOOODA3HEIMH Y3KHMH
JoMHamMH (ApeHMpoBaHHas o01acTs) ;

NMOJIONTOXONMMCTas MopeHHas paBHMHA. [JoBepXHOCTb crloXKeHa MOpEHHEI-
MH CYITIMHKAMH, TICPEKPHITHIMU: NOKPOBHBIMH CYITIKHKAMH Ha XOJIMaX; o3ep-
HBIMH, WUTIOBHANBHHIMH M BOJHO-JIEOHMKOBBIMH IECKAMH, CyHECAMH, CYITIMH-
KaMH, ITHMHaMH, TopdaMu Ha NOHMIXKEHHBIX ydacTKax penbeda (enabopmpeHu-
poBaHHas 0 61acTs) ;

TIOJIOTOBOJIHMCTEIC MITH IJIOCKHME M CNerKa BOJHHUCTLIEC 03€pHO-IENAHHKOBLIE
PaBHMHBI, CIOXEHHLIE MOMWMHON Tonuied NEeJHHKOBBIX OTIOXKEHHU, B cOCTane
KOTOPHIX 3HAUHTENRHAA HONA NPHHAIIENHT HaJAMOpPEHHBIM BOJHO-1ELHHUKO-
BLIM ocagkaMm (cnaGoxmpeHMpoBaHHas o6IacTs) ;

TeppacUpPOBAHHAA NOBEPXHOCTH KapGOHOBOIO IIATO pacwieHeHa AONMHAMM
peK (ApeHMpoBaHHasg o6macTh). ITuM o8facTAM COOTBETCTBYET KAACC pPeXHMa
TPpyHTOBBIX Boj. Kpurepun BhifeneHusa: oporpadus, reoJloro-CTpYKTYpHbIe
HpH3HAaKH U CTeNeHb APeHHPOBaHHOCTH TEPPUTO PHH.

8.8. BrlulenpuBefeHHble KPHTEPUM BbILEJIeHWS TUIpOTeONOorHYeCKHUX obGrnac-
Te#h B ,;)ea JIBTaTe aHalIH3a THOPOre0JIOTHYECKHX YCNOBUH HA TeppHTOPHEX ropo-
poe [75, 78] tunusupopaknl myTeM BBeeHHA OCHOBHbIX (IpeobNafalompX) TH-
nMoB pennedia (aMmOBHANBHBIE. TEDDACKE PEMHBIX UONHH, 03ePHO-TEAHUKOBEIE TEp-
PAcChLl, MOpeHHBIE IUTaT0, CKJIOHLEI MOPEHHEIX TpsJ) — I'MApPOTeoNorHYecKux pako-
HOB, KOTOPBIM COOTBEICTBYET MOAKIIACC peXHMa TPYHTOBHIX Box (Tabn. 23).
KpuTepuit BhijenieHHsA Nomknacca: GajiaHc PpYHTOBLIX BOM ¥ XapaKTep Konebaums
TPYHTOBBIX BOJL B TOI0BOM paspese,

B npepenax KaXaoro THAPOTEOJIOTHYECKOTO paioHa Ha NOpOACKHX 'ref-
PUTOpPHAX BhIAe/ieH PAX TUHOBBIX TeONIOTO-JIMTOJNIOTHUECKHX  pa3pes3’oB [651],
KaXAOMY H3 KOTOPHIX COOTBETCTBYET IHMIPOTre0sIOrHYeCKHit Y4YacToK, BBIXe-
JITEMBIA [0 JIMTONIOTUH BOOOBMEILRIOIHX NOPOX MK PaCOpOCTPaHEHHIO NEPBOTO
OT TOBEPXHOCTH BOAOHOCHOTO ropm3oHTa. Ha Tepputopum kaxmoro ropona,
KaK NIpaBWIO, BBIAEISETCH TpH—NATh MOPOreONIOrMYecKUX palloHOB, H B Ipe-
Henax Kaxgoro paitoHa OIMH—TPH THAPOTEONIOTMYECKHX YYAaCTKa. JT0 OTpa-
*aeT CTIOXKHBIA XapaKTep B3aHMOCBSA3H MeXy NOA3eMHBIMH BOJAMH palnHy-
HBIX BOOOHOCHBIX T'OPH3OHTOB M MOBEPXHOCTHLIMM BOHJAMH KaK B IUlaHe, TaK
H BEPTUKaJIBHOM pa3pese.

8.9. EcrecTBeHHEIt pe)XXHM YpPOBHS IPYHTOBBIX BOJ, B I'MIpPOreosIOTMYeCKOH
30He [I-A HMeeT YeTKO BHIpaKeHHBLIM Ce30HHEI XapaKTep, IPH ITOM B F'OHOBOM
XOfle YpOBHEH OTMeYaIOTCHA JBa MaKCMMyMa (BeceHHWH H OCeHHMH) W [Ba MHHH-
Myma (npemBeceHHMH M JIeTHe-OCEHHMIt) M COOTBETCTBEHHO 3ITOMY BECCHHMH
U OCeHHHM mombeMBl, 3UMHHR H nerHuit cnagbl. Taxoff BRH TOOOBOH XOnI
ypoBHeit HanGonee xapakrepefi npu rnyGune MX 3aneraHus He Gonee ABYX-Tpex
MeTpoB OT MOBEPXHOCTH 3eMJIH B PHIXJIbiX W CBA3HLIX YETBEPHYHBIX OTIIOXKe-
muax. Ilpu Gonbuio rnyOHHe 3a/leraHHA YpOBHe#t OCeHHMH MAaKCHMYM B OT-
IeNbHbIE TOMBl MOXeT GBITH BBIp@KeH Beckma cnabo wm Boobie OTCyTCTBO-
BAaTh, B 3TOM Cnyuae B Xofe YPOBHA OTMEYAIOTCS JMING BA 3KCTPEMYMa: NpefBe-
CeHHut MHHHMYM U BeceHHnt MakcHMyM, PakTHyiecKHe DaHHEIE 0 roJOBOH MH-
¢uwibTpanyH 0CcanKoB 10 NOBEPXHOCTH TPYHTOBBIX BOJI, 3ajjeTalollyix B Topde, Cy-
necAiX, [[ecka MeJTKO- H TOHKO3epHUCTLIX Ha ceBepo-3anane PCOCP npuseneHs! B
pabore [25]. Undmnsrpauns nsmensercs or 70 mo 372 MM (nipu KoapummeHte
uHbWIETpam @ = 0,1-0,5. IIng rpyHTOBHIX BOJ, B CYITIMHKAX HHOWILTpauMs
BapkHupyeTcs oT 49 mo 200 mm (@ =0,08—0,34) . YcranosneHo, 4T0 xo3pduuueHT
HHQUALTPAUMK CyLIEeCTBeHHO YGnBaeT ¢ rmy6uHolt, Tak, mpu myGuHe 3aieraHust
YPOBHS B [leCKaX TOHKO- M MENIKO3epHUCTRIX 1 M ar=20,5; npu ryGuHe 3aneranus
ypoBus 3,5 M — a®0,2; npu 7,5 M a2 0,1, Ibist TpyHTOBBIX BOA B O3epHO-JICAHY-
KOBBIX CYTIIMHKAX 3TH 3HAaUCHHA COCTaBNAIOT: NpH IMyGHHe 3a7ieraHMs ypOBHA
0,5Ma#=®0,3; npn 3 ma=0,1. Ipn oguHaKOBHIX WIM GNH3KUX 3HAUCHUAX MOIIE-
HOCTeHt 30HbI 39PaUHH HHOWIBTpauns 40 NOBEPXHOCTH 'PYHTOBBIX BOJ B CYTJIMH-
Kax B 2-2,3 pa3a MeHblle, YeM IS IPYHTOBLIX BOX B NECKaX M CYTNMHKAX.

A.BJleGenennim [44] cocrasnena T#6nuua anst 060 GeHHBIX HopM MHOHIH-
TPAlMM M WCUApeHMA (CpEe[HEMHOTONETHHE BENMWMHEI) C YPOBHS TPYHTOBBIX
BOM [y cepepo-3anafga PCOCP u IpuGantuxu (tabn. 24).
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Ta6nuua 23, Cxema paliOHHPOBAHHA HAPOTCONOIHYECKON 30HBI OGMIIBHOTO
MHTaHHA N0 0cOGEeHHOCTAM (POPMHPOBAHNSA peKHMA

JpeHupoBaHHas:

KOHeyHo-MOpeHHEI! penbed Teppacu-
pOBaHHas IIOBEPXHOCTH KapGOHOBOTO
IVIATO, pacWICHEHHas IOJTHHAMH peK
CnaGonpensipoBanHas:
MONOYOXOJIMHCTas MOPeHHas paBHHHA
03€pHO-NEIHHKOBAA PaBHHHA

NOA3EMHBIX BOJ HA FOPOACKHX TEPPHTOPHAX

AKKYMYJISATMBHBIE IOBEPXHOCTH DONIHH
COBPEMeHHBIX peK : NofimMa, BhICOKas MMoAMa,
HaaAnoAMeHHEle Teppack!

MoperHoe wiato (cnaboBonHKCTas MOBEPX-
HOCTB C JI0’KOHHAaMH H KOTIIOBHHAMH 3PO3HOH-
HOTO NPOHCXOXKIEHHA), CKIIOHE! MOPEHHBIX
TpsfA, pacwieHeHHbIe T0XOUHaMHU 1 GankaMu
O3epHele Teppachl

BofiopasnenbHele I1aTo H CKIOHBI BOAOpas-

T'npporeonoruyeckuit yuactox

T—Tunonoﬁ reonoTo-IUTONOrHYECKUH paspe3
Ha 3acTpOCHHBIX TEPPHTOPHAX BLIJIEN€HO
OT OBYX A0 TpeX B3aHMOCBA32HHEIX BOHO-
HOCHBIX TOpH30HTOB, Ha He3acTpoeHHEIX
TePPUTOPHAX IMPOKO NpeACTaBIeH HO-
3eMHBIE BOOKI CMOPANMUYECKOTO pacpocT-
paHeHHA Hall NepBBIMH OT TIOBEPXHOCTH
BOAOYNopamMy

HenoB

XPatioHbI BRIAEIIEHB 110 TeoMOpGONOIHYECKUM THNAM penibedba B OTIHUME OT cXeMsI palioHupoBanns Kosanesckoro B.C. n

KonomnaHiesa A.A.



TaGnuua 24. ¥Yopeaneuuste KOXDHULMSHTE! M HOPMBI RHBDWILTPALIHH
ATMOC(EePHBIX QCAAKOB ¥ UCTIAPEHHN
C YPOBHA rPYHTORKIX BOA

CpepHerofiosas |Cpenrde 3HaueHusa Koapdu- | Cpenme ko3 QULHEHTH
Fy6UHa 0 TPYH-|LHEHTOB, % (Mo OTHOUICHHIO K ocaiKam)
TOBRIX BOI, M |~ ~— e e e e e e e e
HHQUIIBTPAHM | UCIIApeHHd | HCmapeHus (MTaHHA
FPYHTOBBIX | FPYHTOBBIX TPYKTOBBIX
BOX BOM BOX CBCPXY
1 22 89 0,197 0,023
2 16,5 53 0,088 0,077
23 14,2 41,5 0,058 0,084
3 12,2 32 0,039 0,083
35 105 24,7 0,026 0,079
4 9,2 19 0,017 0,075
5 6,8 11,2 I 0,0076 0,060
6 kY 6.6 0,0033 0,047
7 3,7 4,2 0,0016 0,035
8 2,7 2,6 0,0007 0,026
9 2,1 i5 0,00G03 0.021
10 1,6 0.9 0,0001 0,016

Il pu Meyvasn®w e HpuBefcHHble HaHHble cleflyeT HCOONBIOBATh KAK
uexopHye HMHGOPMAUMIO (NpU OTCYTCTBHM MOCTOAHHO [eACIBYIOLICH DeXKHM-
HO#{ ceTH) mo npenpapuTenbHolf ofleHke GanmaHca TPYHTOBEIX BOX VIS Y kasaH-
HBIX PETHOHOB.

8.10. 'naBHO# .0COGEHHOCTRIO MUIpOreonornueckolt 3soHnl YFA sBrsterca
IpHMYIIECTBeHHO HernyGoKoe 3aneranue YpoBHS IPYHTOBLIX BOH, Ha TeppH-
TOPHAX TOPOZOB AC 4 M NpH TOHOBOH aMINIMTYe KoNeGaHUf YPOBHA B Cpeft-
HeM 1-2 M, 4To 06YCIOBIIMBAET Yallle BCETO Ce30HHOe MOLTOITIEHNe  3aCTpPOeH-
Hulx TeppHTopuit. TlpeoGnajigioliM  peXxMMOM Ha TepPHTOPDHSIX TOpPOAOB SB-
ngercs ecrecTReHHo-TexHoreHHbIH. [Tpn rmyGuxe 3aneraHusi YpoBHS TPYHTOBBIX
Boxk 0,5—~1 M manosbie rpapuKi YpPOBEHHOTO pexXHMa Ha 3ACTPOCHHBIX Teppu-
TOPHAX YaCTO MPAKTHYECKH HE OTIHYAIOTCA OT TUIOBBIX I'PAQHKOB €CTECTBEH-
HOTO gemma (npu yactoTe 3amepa uepe3 510 cyT).

.11. PekoMeHlyeMoe palioHMpOBaHHe TOPOACKON TEPPUTOPUM IO PEXRUMY
TPYHTOBBIX BOJ [AHO Ha NMpHMepe ropoja, pacnoyioXKEHHOro B I'MAPOreonoru-
yecko#t 3oHe II-B. Iing ropopckoi TeppuTOpHM cHenaH NPOTHO3 YpPOBEHHOTO
Pe’KMMa IPpYHTOBEIX BOQ METOAOM MAaTeMaTHYECKOIO MOJeNHpoBaHua Ha ABM
H IBM. PaoHmpoBaHue BBIMOHCHO HO MarepuaiiaM CTallHOHAPHLIX FHMporeo-
NOTHYECKUX  HabiofleHHH, NPOBOIMBIUKMXCH B TeueHHe 1-4 neT B mpelenax
3acTpoeHuolt Tepputopuy no 120-tv HaBnionaTesbHBIM CKBaXKMHAM M CETH FUAPO-
METPHYECCKHX TIOCTOB.

8.12. Foponckas reppHTOpHA HAaXOAMTCA B CeBepo-BoCTOMWHOM wacTk Cpel-
He-PyccKoit BO3RLINIEHHOCTH H MNpEACTaByiAeT coboit paBHUHY, HHTEHCHBHO pac-
YWICHEHHYIO [OJIMHAMU peK U py4ybeB, oBparamu M Oankamu. AGConioTHbie OT-
MeTKH BoAopaszsienbHolt mnoBepxHoct 200-220 ™M, CKIOHOB BOIOPAa3[ENIOB
180-200 M. 'nyGuba OTHOCHTEILHOTO Bpe3a NonuHbL pexd 30—40 M. WureH-
c;:_n;:om 3po3ucoHHoro pacwieHcuusa 0,88-—-156 KM/KM2. Iiupuna HONUHEI pexn

KM.

Knumar yMepeHHO KOHTHHEHTANIBHBI C TEITBIM JICTOM U XOHOZHOH 3UMOIL.
CpepnerofioBas TeMIiepaTyphl Bo3ayxa +3,60C, Konuvectso a'moccbeﬁuux ocap-
KOB H3Mensiercs oT 380 o 700 MM, cpepHeropoBas Hopma 585 Mm. Ilo ceaonam
rojia BeNIMYMHL] 0caikoB cocTapisiior: M-IV -110, Y1 -YHI-196, IX-XI-90 mm.
B TeueHye KOKOOTO 3UMHEIO MeCH1a OTMeYaeTcsl OfHa-1Be OTTeNeNW, IPOJOIIKH-
TenbHOCTEIO 1-5 aHelt kKaxpas. Beero 3a 3uMmy HaGmomaercs xo 50 nuedt c oT-
Tenensio, CHEXHLIA NMOKPOB YCTaHABNMBAETCS C KOHIA HOAOps, mepuoj cHero-
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TaAgHuA (B cpepHem) ¢ 12 mapra no 7 anpens. ImyGuHa npomepaanusd nowes (38
€CTECTBEHHBIX YCJIOBHSX) XapaKTepu3yercsa CIeAYIOUMMH CpelHMMM 3Have-
maamu: XTI — 13, Xi¥35, 1-66, H-M-82 cm. Makcumaneias my6uHa npo-
Mep3aHus — 142 cM, B cpenteM — 88 cM. OTrauBanue TpyHTOB Ha MiyOury 30 cM
HpoucxomuT K 13 anpensa, noiHoe orTauBamme — X 27 anpenst. CpemHsas mpo-
AOKUTENBHOCTh MOPO3HOTO mepuona — 105 gHeHt, nepexol TemMneparypsl Bo3-
nyxa uepes 0° C — mepsas gexana anpens.

HauGonbltiee ycnapeHye ¢ BogHo#i noBepxuoct# 733, HanMensulee — 352 mM.
CpenHeronoBoe ucnapeHne ¢ IoBepXHOCTH noussl — 400 MM,

Takum o6pa3oM, TeppUTOpUS ropola pacniofioXeHa B THAPOTEOIIOTHYECKOH
30He yMepeHHOTo NuTaHMs (I-B) BPOBMHUME YCTOHUWBOIO CE30HHOIO IpoMep-
3aHMA 30HBI aspauuu. I'upporeosornvyeckas oO6nacTh CHABHO [PEeHHPOBAHHasA,
JpeHupyonee Bo3OeHCTBHE peKH paclpocTpaHseTcss Ha MmyGudy Io 150 m.

Bhifienienue NOCNEAYIOUMX T3KCOHOMHMYECKMX PalfOHOB IO PEXUMY TpyH-
TOBBIX BOI OMNpedesiAeTca TeoMopdONOTHYECKHM CTPOEHHEM M THAPOTeOsio-
THYECKHMH Y CIIOBUAMM TOPOACKOK TEPPUTOPUM.

T'eomopdonommueckne tvnel penseda: BoHopasfeibHas IOBEPXHOCTh U €
CKJIOHBI, pacWwIcHEHb! OJIMAAMH pYubeB, GaIKamMM M OBparaMi; Haano#MeHHbIE
teppace! (I,[); no#ima (BRHICOKasA M HM3KaA) .

B pernoHan®sHOM IMaHe paccMaTpHBaeMas TEPPUTOPHA PacrosioXKeHa B mpe-
Oenax I0XKHOTO KpbUla MOCKOBCKOTO apTe3naHckoro Oaccefina. PermoHans-
HBIM BOHOYNOpPOM Hist BCell TeppUTOpHM SBIAIOTCS TTIMHEI MaIeBCKOIO TOPH-
30HTa HMXKHETY pHeliCKOT0 Noabspyca.

Hdo permoHanpHOTO BOJOYHOpPa BHIAEHEHB! CIEAYIOUMeE BOAOHOCHBIE TOPH-
30HTHI.

Tlog3eMHbie BOABI TEXHOTEHHOTO BOJOHOCHOTO TOPM30HTA NPUYPOUESHBI K
HACBLIUHBIM TpyHTaM. MoIHOCTE BOJOHOCHOTO Topu3oHTa 1-6 m. InyGuua 3a-
neramus ypoBHs 0,5-3 M. AMIWINTYOa BeceHHero nomesema yposHsa 0,3—1,8 m.

BOJOHOCHBI# TOPU30HT COBPEMEHHBIX 2JUIIOBHANBHEIX OTNOXEHUE IBYX-
CNOHHBIA, OH MPHYpPOYeH K NMoitMaM. BomoBMewaioliMe MOpoSkl BepXHETo CloOs-—
CYITIMHKH C JIHH3AMM MeCKOB M IVIMH, HM>KHero — necku. O6uas MOLUHOCTL BOAO-
BMemaoumx nopoa 3—16 m. Huxmmit Bogoyrop — ITIHHBI, Ha OTOENBHLIX YYacT-
Kax pasmeiTeie. KoagduumenTs! GpunbTpaisy cyrmaHkoB 0,03—0,6 M/cyr, neckor
'0,5—1,7 m/cyT. ' pyHTOBBIE BOAKI 3A1ETAOT Ha rmy6uHe 0,25 m.

Pasrpyska NOJA3EMHBIX BOJ HPOMCXOMUT IyTeM HPEHAPOBaHHS B PeUHYIO
ceTb M McnapeHueM. Ha ydacTkax pasMbIBa HHXXKHEro BoIoynopa 3adpmkcHpoBaHa
pa3’Tpy3Ka B HYKENEeXallMP yIHHCKHA BOJOHOCHBIH I'OpH30OHT.

BomoHOCHBI! TOPH3OHT BepXHEUETBEPTHUHBIX ALIIOBMANBLHBIX OTIIOXKEHWH
pacnipocTpaied B mpemenax I u I HagnodimeHHnix Teppac. BomoBmemalousie
NOPOOEL: ECKH H CYIMHHKMN Ha [ Teppace H cyrnmuHkm Ha II Teppace. MoumocTs
BOJOHOCHOro ropudonra 0,5—-12 M. HikHuM BOAOYNOPOM SIBIAIOTCA ITTHHBLI
TYNBECKOTO ¥ YRMHCKOTOTOPY3OHT2 HWIKHEKAMEHHOYTONBHBIX OTIOXeRn#. Ha
OTHENEHBIX YYaCTKAX, T7ie BOMOYNOP Pa3MbIT, HaGMIOJAaeTCsa pasTpy3Ka IpyHTO-
BbIX BOJ B HUXeNnexaume Ge3HanopHble BOLOHOCHbIE FOPU3OHTH. JTO MPOSBIIN-
eTcA B pe3KOM yBeInveHuM IMyGUHBI 3aneraHus ypoBHa go 10—12 m (Ha octans-
HOft TeppuTOpUH IMy6HHA 3aneraHus rpyHTOBbLIX BoA 1,5—5 M) um naxe oTcyTcr-
BHH I'DYHTOBBIX BOJ, &JUTIOBHANIBHLIX OTIOXKeHuH (ydactok 1 Teppacer). Koadpdu-
uMeHT unsTpauuu cyrmuHkoR — 0,1-0,2 M/cyT (I ONeCYaHEHHBIX CYTIIMH-
koB — 0,2-0,6 mfcyT), mbineBarhix meckoB —-0,5-1.5 mMfcyr, cpemsesepHuc-
TBIX meckoB 1,5 — 8 M/cyT. OTMevaeTcs B UEIOM pe3Kas HeOJHOPOOHOCTH
PUILTPAMOHHBIX CBOACTB B IU1aHe ¥ BEPTHKATHHOM paspese.

BopmoHOCHBIt TOPH3OHT B TOKPOBHBIX CpefIHe-BEPXHEUETBEpTHUHRIX OTNO-
JKEHUSIX PpaclHpocTpaHeH Ha BOHOPA3NEIbHOH IOBEPXHOCTH. BojoBmMemaoume
HOpORBI— NOKPOBHBIE CYTTIMHKH, B MOJOUIBE CJIOSl — C JIMH3aMH ITeCKOB. Mou-
HOCTh BOJOHOCHOTO Topu30oHTa 1-2,5 M. HiokHuit BOOOYNOp — MOpEHHbIe Cy-
[NMHKH MoLHocTeio 1,5-3,5 M. I'pyHTOBBIE BOHBI RO 3aCTPOMKH TEPPHUTOPUH
HMeTH CIIOpafMueckoe pacnpocTpaHeHue. YpoBeHb TPYHTOBBIX BOJL HAa rnyGHHe
1-2,8 M. Pasrpyska rpyHTOBBIX BOJ, OCYLIECTBISCTCA HCHAPCHUEM M Iepe
TOKOM B HiKeneXaliyil Ge3HanopHBI BOJOHOCHBIH MOPHIOHT 10 KCHTYPY MOpEH-
HeIX cyrmuHkoB. KosdduwieHT GUIBTpauuu NOKROBHEIX CyTNMHHKOB — 0,15~
0,25,neckoB 0,2—1, MOpeHHBIX CYTAHHKOB ~ 110~ -5-1079 m/cyT.
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Puc. 24. CxeMaTHYeCKAfl Kapra THAPOreolOrMYeCKOro palioAUpOBaHHA TOPOA-
CKOHl TEpPHTOPHH IO PEKHMY rPYHTOBBIX BOJ

]l — rpaHMIa 30HBI pacHpOCTpaHCHUs eCTECTBEHHOIO PeXHMa IPYHTOBBIX BOH}
2 — eCTeCTBEHHBI} pekMM; 3 — eCTeCTBeHHO-TEXHOFeHHBI! pexcum; 4 — rpaHuua
MAPOTeoNOoTMYECKUX pallOHOB; J5— BOJIOPA3AeNl U €I0 CKIIOHBI; 6 — Hajgno#-
MeHHBIe Teppachl; 7 — NMo#mMa; & — NpHpeuyHas 4acTh; 9 — rpaHHIA THAPOTEONO-
THYeCKHX yvacTkoB; 10 - cyrmuHxM; I] — mecxu; I2 — HachillHbie TPYHTHI;
13 — rpaumiia THAPOreoNIOTHYECKUX MMOLYYaCTKOB; /4 — MOMUIHOCTD 30Hb! a3paumu
0,5-1 M; 15 — momHocTs 30HbI adpauuu Goinee 4 M; 17— 30Ha, B KOTOpo#t rpyH-
TOBEIE BOABI OTCYTCTBYIOT

BooHOCHBI TOPH3OHT B OTIIOXEHMAX TYJIBCKOTO TOPH30HTA BH3eHcKoro
sApyca pacnpoCTpaHeH B IpefesiaXx Bojopas[ena M ero ckiaoHos. BopoBMeinalo-
upie THOpPOHmbl — NECKH TYINBCKOIO TOpPH3OHTAa. HuHmit Bomoymop — ITIMHBI
TYNBCKOTO Topu3oHTa. Ilomsemubie Bogbl Ge3HanopHble, Ha YYaCTKaX pacHpoCT-
paHeHHs MOpPEHHBIX CYITIHHKOB BOJOHOCHBIH FODH3OHT ABNAeTCA BTOPHIM OT
MOBEPXHOCTH. YpoBeHb NOA3€MHBIX BOX 3aneraeT Ha rmy6une S—15 m. Koad-
duumMenT punsrpan neckos 0,5-2,3 m/cyT.

PaitoHMpoBaHWe MOPOACKOH TEPPHTOPUM IO PEOKMMY TPYHTOBBIX BOJ BbI-
MOJIHEHO Ha OCHOBE MEeTAIHOIO aHalH3a NPHPOOHEIX yCroBMM (COCTaBlEHBI
KapThl MaciiTa6a 1:10 000 yerBepTHUHBIX OTIIOXKEHHH, reooro-IMTONOrHYecKas,
reomopdonornyeckas, pacmpocTpaHeHHs1 BOAOYNOPOB, TIMAPOTreoJIOFHYMCKaA,
THOPOM3OTHUIIC) H TeXHOTEHHBIX (hakTOpoB (COCTAaBIIEH KOMIDIEKC TeXHOTEHHBIX
KapT Macwtaba 1:5000 u 1:10 000). Ha reppuropum mnomuagsio 20 KM< Bhl-
OeneHo (puc. 24 u Tabn. 25) deThblpe rHApOTEONOTHYECKHX palioHa (1o OCHOB-
HBIM reoMOp(GOIIOrHYECKHM THIIAM penbeda) , CeMb I'NAporeoIOTHYECKHX yuacT-
KOB (110 JIHTONOTHYECKOMY COCTaBY BOJOBMELIAIOUMX HOPOA OT IOBEPXHOCTH
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Tabnuua 25. IKCILIMKALKA K KapTe THAPOre0IOrHYECKOrO PajloHHPOBARHA
TOPOACKOA TEPPHTOPHHU MO PeXHMY IPYHTOBBIX BOJ

I‘anore(—; [_u Tupporeo- | ¢ |Tupporeoq o [Tunopsnie rpadMKH ypOBHS NOA3EMHBIX
noruye- | ¥ |noruve- % Ijoruve- |&|Bon NpH ecTeCTBeHHO-TEXHOTEHHOM
CKuit Blcxu g |cxutt nop- | §|pexcume
paiod  |Siyvacrox |= | yuacToxX =
_____ b D U R A N
Bogopasz-|  [Cyrmunxu 05-1 |1 i
genbru A '9
CIIIOHBI z{:mw'_‘_ - ;g
TV Y TN I
MeC.
_____ 4
i 2| Hha
2
k1
%
§
mec.
F——— — o —f————— e e
Mecku I |4 3 Hom
6
7
I'10mely ] X
MmecC.
[ I et 5 s T
Moo yrnuukn | I |3 H§M
Teppa- i
CBI I X .&Lul.
iy
B —
7
mee.
B }_A,__ S
Decicn I[ 1-4 2 H.m
L ——
%
I
MmeL.
4 3 Hbm
0
T I
mee
_____ e S B S A _ ———
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IIpodoaxmenue taba. 25

e ———

T LT T ’— ] k

ggg&:’;eo g :l;gf,";fe‘:eo' §1 T'unporeo- g | TnoBLIe rPaUKM YPOBHS NONIEMHBIX
% 3 g |orute- } ¥ pon npu eCTeCTBEHHO-TeXHOTEHHOM

CKH CKuit B | CKHA MO Hipeyyme

panoH y4yacTox = |yYacToK | 5

———— . -

™

Cyrmnuuku | 1 l——:——‘
Io#ima B

Hacl,mﬂoifl_1 Dﬂ 1-4 -1 2
TpYHT

2aglaivyy Tvlilvalyal iy x 1 xnixa
mec,

—
Tpapey- | T | Cyrnunku 1-4 2 Hom

Has (2l
4YacTs 2r

3

Tt y el vaiva 50 x | xixm

mMeg.

TabGnuua 26. XapaKTepucTHKA roAOBBIX H3MeHEHHH YPOBHA

Toa12] 1oaa| o2s0s[ 07-27| o424 o03-2 |
08 24 04 | 14 08

BOAOHOCHOTO TODPH3OHTA) ¥ HBeHadlaTh MNOZYYacTKOB (N0 MOLUHOCTY 30HBI
aspauyy) .

I KaXA0TO TMAPOTeoIOTHYECKOTO HOAYYacTKA 3aCTpOEHHON M 3acTpau-
BaeMo# TOPOLACKOM TepPUTOPHM COCTaBJIeHbl TWIIOBBIe Tpapuku KoneGaHud
ypoBHS TIpyHTOBhIX BoA. ComocrasneHue KoneGaHMs YPOBHA Ha IOpOJICKOM
TEePPUTOPHH C KONeGaHUSMH YPOBHA Ha He3aCTpOeHHON TEPPUTOPMM IIA yyacT-
.KOB ¢ aHANOTMYHLIMHM NPHPOSHRIMM YCIIOBHAMM, NMO3BONACT KJIaCCHQUUHPOBATL
PEKMM KaK eCTCCTBECHHO-TeXHOTEHHBIH.

XapakTepUCTHKa peXXMMa B LefOM M A KXKAOTO MOOY4YacTKa NpUBeaeHa
HIKEe B COOTBETCTBUM C TaGn. 25.

B ropoBoM  Xo[¢ YpOBHE# TPYHTOBLIX BOX YeTKas B3aHMOCBA3b WX C
aTmMochepHEIMM OCalIKaMH NPOCTeRUBAETCA TONBKO IPU MOILHOCTH 30HBLI a’pa-
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My g0 | M @IS BOROBMEUIAIONMX I'PYHTOB eCTECTBEHHOIO CIIOXEHUR H HpH
MOILHOCTH 30HbLI a3palMK 10 4 M AN HaCBIMHEIX rpyHToB. 18 OpYyIrux noxmy4act-
KOB He HaOmomaeTcs 4YeTKOil B3aUMOCBA3NM MEXAY CPOKAaMH, KOJIHYECTBOM
BHIMAMAIOUMX ATMOCHEPHLIX OCAAKOB U KONeOaHWAMM YPOBHA I'DYHTOBBIX BOA.
B netuuit nepuon roma (MIOHb—aBIYCT) TpH cymme ocankoB 200 mm (35% ro-
IOBOH CYMMBI) HaGmIOOacTCA CHHXKEHHE YPOBHS TDYHTOBBIX BOM, TeMIl CHHXe-
HHS KOTOPOTO B OCEHHMH mepuop (fpu cymme ocagkos 130 MM) 2amemnsercd,
pexe HaGnomaeTcA HoObeM VDOBHA Ha 0.2—1 M, T.e. B GanaHce TOVHTOBBIX BOJ, 33
HIEPHOR, KIOHB — OKTAGPE Npeolbnafaiot ero pacxonHsie crated. llpu MomHocTH 30-
HBI 33paluy Gonee 6— 8 M oceHHHe TIOjIbeMBI He HabIIonaTes .

B uesioM mns BCell TeppUTOPHH ToJioBasi aMIUIMTY/IA TOAheMa YPOBHA TpyH-
TOBBIX B0, GOPMUPYETCH B OCHOBHOM 3a CYET BeCEHHETO MaKCHMyma obycnos-
JIEHHOTO TasHuem cCHera. OTHOlLUeHHe BecCeHHell aMIVIMTYOBl K TOAOBOM H3Me-
userca oT 0,7—po 1 (A ResacTpoenHo# Tepputopnu 0,9-1).

BeceHHemMy MaxkcMMyMY MpelileCTBYeT NepHop, 3uMHe-BeCeHHeEIro craja
YpOBHA TpPYyHTOBHIX BoAa. Ha 3axpeIThix (acdanbTpoBaHHBIX, 3aCTPOEHHBIX
30aHMAMH) YYacTKaX, C KOTOPBIX OCYLUCCTBISAETCA BbIBO3 CHera, TeMil CHiKeHHs
yPOBHA Bhillle, YeM Ha He3acTPOEHHOH TePPHTOPHH.

Ha ero ¢oHe B ycroBHAX ecTeCTBEHHOIO pexkuma HabniofaoTes oTHaenbHble
HOIbLEMBI  YpOBHS, 06GycnoBneHHble 3SUMHMMMY oTTenenAmu. Ilpu ecTecTs eHHO-TEX-
HOT¢HHOM TIOJKIIacCe pekHMa TAKHe MOABEMBI POUCXONAT 6oree YacTO ¢ aMILTH-
Tynoft Ha 0,1-0,3 M BhIllie, 4eM B eCTECTBEHHBIX YCIOBUAX. B yClIOBHAX 3aCTpOeH-
HOH TCppUTOpHM KPAaTKOBPEMEHHbIe NOMbeMbl ypoBHA (mo 0,5-0,7 M npu moul-
HOCTH 30HBI aspauuy A0 1 ™M u o 0,2—-0,4 M Npy MOWIHOCTH 30HBI a2pauydy 1-
4 M) HaGmionaloTcsAd Ha y4yacTKaX TeINIOTPAcC, OKOMO OTHAENBHBIX 31laHuH, exos,
roe npoMepsaHue 30HBI a9palii MHHHMANIbHOE WM OHO BooOille He HaGmonaeTcH.

Hadano BeceHHero mnopgwpemMa HaGniofaercs 3a 2—10 cyTok o ycro#uusoro
nepexojia TeMOepaTypsl Bo3fAyXa depea 00C. 310, KaK NpaBHIIO, HEMHOTO PaHbIle,
yeM IIpU eCTECTBEHHOM peXHMe, YTO CBA3AHO ¢ GoJlee HHTEHCHBHLIM IIPOIPEeBOM
TPYHTOB B YCNOBHAX 3aCTpoeHHoH TeppHTopuu. Bpemsa  cdopmupoBanus mak-
CHMAaJIBHBIX YPOBHEA I'PYHTOBBIX BOJ ONpefensercss MOIMHOCTBIO 30HbI A9PaLHH :
anpenb—Ma#t ~ 10 4 u B uione — Gosee 6—8 M. Ha 3aKpBITHIX TEPPHTOPUAX UHTEH-
CHBHOCThL IO/TbeéM3 YPOBHA K €r0 MaKCUMyM casuraiorcd #Ha 5—30 cyTok (8
3aBHCHMOCTH OT IWIOTHOCTH 32CTPOMKH) IO CPaBHEHWIO ¢ HE3aCTPOEHHbIMH Tep-
PUTOPHSAMH.

IPYHTOBBIX BOA ANNA FMAPOTe0OrHYeCKHX MOAYJacTKOB (NOABHA PekuMa)

BII-3 B-1-1 B-I-2 B-I-3 B-M-2 J I-1-2

# MaKCHManbHble 3HaYeHnA, TOM YepTOR — Cpe[iHMe 3HAYCHHA, M.

KonuuecTBeHHas X3paKTepHCTHKE I'OJOBBIX M3MeEHEHUN YPOBHSI IPYHTOBBIX
BOA npHuBefcHa B Tabir. 26.

PalioHnpoBaHHe TOpopCKOH TEPPHIOPHH TIO PEeXHMY FPYHTOBBIX BOXL M[MO3-
BOJISEET :

0GOCHOBaThL TpaHUUbI BOHHO-GAIAHCOBOTO YYacTKa, KOTOphie PEKOMEHHY-
eTcs NpHHUMATL B COOTBETCTBHMM C FPaHMIAMM IMIPOFEONOTMYECKOro HOMy4acT-
Ka;

BHIIONHKTD PacyeT GanaHCa TPYHTOBHIX BOH € yueTOM (WIBTpalMy BOMMI
OT NOBEPXHOCTH 3€MIIH [0 YPOBHH IPYHTOBBIX BOM;

UEIICHANPaBIIEHHO OLEHMBATh DPE3YNBTaTHl HACHTH(HKAUMOHHEIX HCCNIENO-
BaHHH 1% KOKOOTO BOAHO-GAIAHOOBOTO YHaCTKa.
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9. YYET TMIPOJIOrMYECKHX H METEOPONOI'MMECKHX NMAPAMETPOB

AtmocdepHbIe ocanKu

9.1. Iauurie 06 _atmocdepHbIX ocaikax CiefyeT fnonyyars h3 CnpaBouHHKa
no xmumaTy CCCP [79]; u3 Mereoponoruyeckux €xkeMeCHUHUKOB, H31aBaeMBbIX
IBEHAOUATh pa3 B rofly BCeMM KpP2CBLIMU W oGnactusiMu  ynpasneHuamu Toc-
xomruapomera; U3 BPuC (Biopo pacueToB U cnpaBOK) KpaeBbiX M 0BNMACTHBIX
ynpaBiieHuit I'oCkoMIHIpoMeTa 10 CIieiidalibHOMY 3alpocy.

9.2. Cpeptee KOMMYECTBO OCafKoB InA ucHTpanbHBIX o6nacreit CCCP Bbi-
micnedo B ChpaBouHMKe Mo KIWUMATy 3a mepuopn, ¢ 1891 mo 1961 r., unm, no
BO3MOXHOCTH, NIpUBENIEHO K 3ToMY Ilepvofy. JIfiA momnydyeHus OcaZKoB Nocie
1965 r. ciienyeT Nonb30BaTLCA METEOPOJIOTHYEC KHMH €XEMeCAYHHKaAMU.

9.3. y6nukyemple maHHbie 06 aTMOC(EpPHBIX OcCallKaxX MOJIYYeHbl HA OCHO-
Be HaGmopmenm#i no goxkmemepy ¢ 3aumrtolt Hudepa, xotophlit Gpin NpHHAT Ha
CeTH CTaHuyMi M noctoB ¢ 1890-x rouos mo Hayana 1950-x rofios, H MO OCagKoO-
mepy TperbakoBa — ¢ 1950-x rogoB Ho HacTodlliee BpeMA.

O6a npuGopa UIMEPSIOT OCAAKH HEJOCTATOMHO TOYHO, OCOGEHHO 3MMOM.
OcHoBHoMt oumbxolt 0Goux npuGOPOB ABNAETCA HEMOYUET OCANKOB M3-3a BNHS-
HUA BeTpa, CO3NAOLNET0 BO3MYLUCHWs BO3HYINHONO MoToka BOMH3M ocagko-
MEpHOTO Befpa.

Pasnyuus B nokasaHugx OBYX NpuGOPOB COCTaBNSAIOT B CpelHeM NS TBEp-
Apix ocagxoB 10--20%, mna sxupiux 2--5%. KoadodumrenTte! pacyera ocankor
naubl B TaGm. 27,

Ecnu B pe3ynpraTe aHanu32a KONMHYECTB2 aTMOC(EpHBIX OCAIKOB OKaKeTcs
YTO MO KaKOMYy-NMHGO NYHKTY JaHHbie COMHMTENBHBI, TO OHH HCKIIIOYAOTCA H3
PacueTOB WM YTOUHSIOTCH [0 COCEOHMM MYHKTaM IyTeM IOCTpOeHUA rpadHKoB
CBA3H.

B 3uminiit mepHond, KOrha OLMOKH B H3MEPECHMAX TBEPHBIX OCaJKOB 0CO-
GcHHO BENHKH, UX BEIWUHHY NpK¥ OTCYTCTBMM OTTeNeNell ciiefyer onpelensTh
[0 pa3HOCTH CHEro3alacoB Ha KOHeE M HAYdIo PACYETHOrO NEpPHONA C yueToM
ucna;;gnux CHera.

OJIMYECTBO XUOKHX OCAOKOB OLEHUBAeTCA TOJNUMHON ClOA BOABI, MM,
BHIMABLIETO HAa TOPHU3OHTAIBHYI0 MOBepXHOCTh. KoJiMuecTBO TBEpABIX OCaNKOB
(CHera) TaKXe M3MepAETCH TONIMHOM CNoA BOADBI, MONYUAIIIETOCA NOCNe Tasd-
HHUSA CHera.

9.4. KonuuecTBO OCaflKOB MEHAECTCA €XerofHO; LIS MONYUYeHUSA YCTolt-
yBo# MHOToJIeTHeli CpelHell BeIHUMHBI OCATKOB IUIMHY pafa ciuefoBano Ob
YBEJIMUMTb, N0 MHeHMI0 I'maBHo#i reocdusuueckoit obGcepBaTopuu, no KpakHedt
mepe o 150 mer [79]. JIng oueHky npuHSTOro MepHofia ¥ JUIA XapaKTEPUCTHKH
H3MEHUMBOCTH OCaKOB NpPUBOJMTCH CpABHCHHE CpEQHMX, BEIMUMH OCAAKOB
32 NEepHOAbl PaNIUYHON [NTNTeNbHOCTH (Tabn. 28).

ATMocdepHbIe 0CalKi MOTYT U3MeHAThCa ot 0 mo 0,1 m/cyr. B Heko-
Topbix pationax CCCP (YepHomopckoe noGepexse, Ilpumopckun kpait, o. Ca-
XaJIHH) CYTOUHble OCaK# BepoATHocThio 1% moryT moxomuth o 0,2-0,3 M.
B amix palioHaX BechMa ONAaCHHI JOXIH, TPOHOIDKAIOUMECH HECKONBKO CYTOK.
Tak, k 3anany o1 Tyance B TeueHne 1 —4 aBrycra 1982 r. suinano 0,4 M 0CaikoB.
Taltpynst Omxer 1 Qunnuc npuHecnd Ha o.CaxanuH B TeueHue 1—7 aBrycra
1981 r. 0,4 m ocamkoB.

Benuun#a CyTOYHOTO MaKCMMYMa, HaGNIomaloIuerocd eXXeroaso, COCTaBsgerT
30-80 MM, T.e. CYMMYy OCaAKOB, B CpelHeM HaGMIODAlOUMXCA B TEYcHUE
MecsAua.

CyTouHBIt CrIOM OCAJIKOB, MM, 3a TeIUIbIH neproA BeposATHOCTHIO 1% pacnpe-
pensercs no Tepputopuu CCCP npuMepHO cnenyoimMm o6pa3om:

IenTpansibie palfoHbI eBpomnefickol
Tepputopun Cowo3sa (ETC),

Ypan ... .. e et e e e e e e e e e e e e e g0 120 mm
KapkasckoemoBepexbe . . . . .. . ..o ot ... e » 270
CPemHAA ABMA . . & o i i e it i it it it i e et e 50-100"
3amapHaa M BocroyHass CHOGMPD . . . . . . .. .. i i .. 80-100>
Xa6GapoBCKuii Kkpait oo 200
Ypumopckuit xpait, 0.CaxanuH . . ... ... . ... . ......... ’* 300
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Tabnuua 27. Kosbduurenrs: gus nepecyera 0cagxos, H3MeEpeHHbIX
no A0XKAEMepy M OCaAKOMEPY, B 3aBHCHMOCTH OT CKOPOCTH BeTpa
W 32IMMIEHHOCTH YCTAHOBKH NpuGopa

———— — o e g o ——— —— e e e e e

3UMILEHHO CTh VIO LATKY Cpenssst MmecsyHast CKOPOCTh BETpa, M/C
—_—— e ——— Ittt paaant —_——
125 13 [3s (4 (45 [s (55
Inowapka, oKpyKeHHasA 1,08 1,1 11,1241,15] 1,17} 1,18} 1,19
CITIONIHONA HenmpoayBaeMoi
321K TON |
Inomanka, oKpyKeHHas 1,09 1,12 1,16 1,18} 1,221 1,251 1,3
€O BCeX CTOPOH aXKypHoi
3auMTOR
[Mony3aiuuIieHHast m1o- 1,1 1,541,181 1,211 1,251 1,3 | 1,33
1IaJIKa B HACENIEHHOM IYHKT
B XOIIMHCTOR MeCTHOCTH
ITony3aumuieHHas wio- 1,12 10612 | 1,2511,3 | 1,35]1,4
IIA7IKa, UMeOILast Pa3pEl-
BbI, B Y3KOHM monuHe (TN
TpyOhl) Ha OKpaHHe Ha-
CeJIecHHOIo NMYHKTA
OTkpsiTas wiowanxa c orr | 1,15 1,1811,25(1,30] 1,35; 14 | 145
AeiibHBIMM HeGONBIIMHU
CTPOCHUAMM WIH JepeBh-
AMU B OKPYXXeHHH

9.5. Ilnfn mONyueHHsT BEPOATHOCTHOTO KOJIMYECTB2 OCAAKOB ClERyeT BBO-
[MTp MOMpaBKHM K TabGmuuaM “HauGonblliee H HaMMeHEBlllee MeCAHOE H rono-
Boe KOJMYECTBO OCaNKOB paxmuuHolt obecmeuenHocTd” B CHpaBouHMke IO
Knumary, B amix TaGnuuax NpuBefeHbl AaHHble 63 MNMONPaBOK K NOKa3aHHUAM
ocagKomepa.

Yka3anHbie Tabnuusi B ClpaBoUHMKE NO KIIMMAaTy COCTaBJIeHB! HA OCHOBE pA-
OB Ha6GniomeHut MPOOOIDKHTENBHOCTBIO He MeHee 40 net. Ilo 9THM psAmaMm mocT-
POEHB] SMIIpHUECKHe KpuBble 06ecneyeHHOCTH,

BepoATHOCTHBIE X3pPAKTEPHCTHKH OCAfIKOB PAacCYMTEIBAIOTCH IO MeTOHy
KPHBBIX CYMMapHO} BEepOATHOCTM MnM KpuBLIX oGecnevennocm. Tlom oGec-
TIEYEHHOCTHIO CJIEAYeT TIOHMMATL BEPONTHOCTD BHAYCHMH BLIINC WM HMXKe Ompe-
feneHHO# BenuuMHbl, McXOMHBIM MaTepuanoM WIS pacyera OGeCTeYeHHOCTH
Cy’KaT JanHbie HaGmogennit. Kaxpeil wieH paaa HyMepyercs, H pacCUMTHIBaeTCs
€ro cyMMapHas BeposaTHocTh (0GecnieyeHHOCTE) 1o dopmyne

_ m-03 20)
B~ wsas 0%

roe /-~ MOPAAKOBBLIA HOMED WieHa pAJa; 71 -- oO1xee YHCIIO NeT HaGmioAeHuit.
Kpusble obecnedeHHOCTM CTPOATCA HA CHEUMANBHBIX KTeTYaTKax (oM.

. 7.'8.

TOpHEIE PARBl, TO KOTOPBIM, KaK MpaBWIO, PaCCYMTHIBAIOTCH BEPOAT-
HOCTHBbIE METCOPONOrUYECKHE XAPAKTEPHCTHKH, UMEIOT 3HaUMTENBHOE YHCTO JIeT
HabniofeHNit, MOITOMY NPUMEHSIOTCS B OCHOBHOM 3MIMpHYeCKHe KpHBbIe 06ec-
HeYeHHOCTH,

TpuBomumoe B Tabnuuax HauGonulliee ¥ HaMMEHLIIee MeCAUHOE KOTMYECTBO
0CaAKOB MOXeT GBITH HCHONE30BAHO TONBKO JJIN KAKOTO-TO KOHKPETHOTO Mecs-
ua. Hemp3d npencraButh cebe Tog, B KOTOPOM KaXORHA mecay uMen Ghl ocal-
KH BEPOATHOCTHIO, HanpuMep, 5%. Ilostomy BEIGOp roma c 3aaHHON BEpOAT-
HOCTBIO OCYIUECTBIISEICS MO TOMIOBBIM ocaaxaM. Mimesa ropmoBbie ocamkH Be-
POSITHOCTRIO, Hampumep, P = 5%, NpMHUMaeM pacueTHhie MeCAYHbIC OCagKH B
mByx BapuaHTax. IlepBoiit BapuanT — GepyTcs cpefHHe MeCSYHBIE OCAZIKH, BBI-
ycnsiercss KoappuvenT = Hex //-/m;{ » Ha KOTOPEIH YMHOXAOTCA BCE MeCAY-
HBbIe CpefjHHe OCalKH.
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87 | 96 | 95 | 90
95 | 104 | 94 | 96
95 | 98 | 102 | 94

l

116
84

91

100
111
103
105

97
92

101
104
106

118
102




Bropoll sapuanT mpeaycmaTpusacT Ciyuait, Korma B pacyer HcoGXOmMMO
BBCCTH KaKOI-TO HeGnaronpuATHelt Ce30H — Becewwn#l, netwnit u ap. Toinma
no fadHbiM 00 OCIAKAX 32 KOHKPETHBIC TOAB! BhIGHpaeTca roj ¢ ofule# Ccym-
MOl OCanKoB NPUMCPHO PpaBHOA Hsg, MpHUCM B 3TOM KOHKPCTHOM TOfY
OCQIKM HEONMAronpUsiTHOTO CE30HA JCNMNHbLI OblTh TAKMMM, YTOGLI OHM OTBC-
UATH  NOCTABICHHBIM  KpHTHYccKUM  TpeBoBannam. Tlo 3roMy KOHKpeTHOMY
1Oy HPUHUMAIO Ic Paxk MUCCKY HalR 048 LIMCCH MOCAYHbIC OCAIKU.

9.6. CyTousbil MAKCHMYM OCaAKOB padmivHo# obecHeucHiocTH, IpHBe-
feHuslt B8 CnpaBoYHHKe 110 KAWMATY, MpeAcTaBnsieT coboit HayBonniuue cyMmel
0CafKGH, BLIMABHINE B TedcHHE MeTeoponoruycckux cytox. Jlc 1936 r. merveo-
POSIOTHYCCKHE CYTKH MCHHCIUIMCE € 7 4 o 7 4 ciepyloutero aus; ¢ 1936 r.
ony UcumeasaTes ¢ 19 ¥ oo 19 4 cienyiomsero aus. Takue rpaHuibl CYTOK CO-
OTBETCTBYIOT CpOKamM HaGnogeHuA Mo oCalKOMCpY.

Kak ycTaHoBfeHO NO 2afiyciM CaMOMMCIEB JOXKJIA, BCErda MOXHO BHIG-
patek 24-yacoBolf HMTepBan BpeMeHH, B KOTOpoM ¢Jloit ocagxoB Gynct Gosabule,
YeM B TedeHue METeOPONOTHUECKHX CYTOK. JTO yBENMUYSHHUE CIiof OCIAKOB MOXeT
J0XOIOMTH a0 30%, YTO CHEAYyeT YUHTLIBATh B pacuerax.

Tabnuibi CyTOYHBIX MAKCHMYMOB OCAIKOB COCTaBJleHbl RO JAaHHBLIM HauGo-
nec ANKHHBLIX pAfoR HaGmoaenui. opHako yalle AAWHA pApa OnBaeT HeHoCTa-
TOYHOH 3 TOTHOA NPHMXOAMTCA IKCTPANOIHpOBaTh KpuBYW oGecmenciunoctu. Tlo-
JTUMY CYTOUHBle MAKCHMYMBbE OCaAKOB BepOATHOCTRIO 1 ¥ 2% onpedencHbl
He BIOJIHE HAIEXHO H IOMKHBL PAaCCMaTPHBATLCA KaK OPHEHTUPOBOUHLIC |79,
ocoBeHO B palioHaX, I'le BEJINK2 H3IMEHUHBOCTH OCAIKOB.

9.7. IlpocTpaHCTBEHHAA HCPABHOMEPHOCTh OCAAKOB XOPOIIO WITIOCTPH-
pyercsi (puc. 25) Ha npumepe Mocksn [50].

HepaBHomepHOCTs KOBMYECTBR BbINAJAIOUMX OCAAKOB MO TEPPUTOPHH B.
fpeaenax HeBoapliMx paccTosiHHA (5--20 kM) moxXer OblTh NIpH3HaHa Clydai-
Holl. OfHAKO B HEKOTOPHIX CIYYasdx 3Ta HEPaBHOMEPHOCTh SABIAEICH 3aKOHO-
MepHoii, ofycnoBnennoii. Bor HekoTopble NMPUMEpPH] MPOCTPAHCTBEHHON Hepas-
HOMCPHOCTH 0CaKoB B MockBe no JaHHLIM MHOTOIETHHX HabniofeHuli.

Mockea, MexeBodt uHCTHTYT — 767 MM, Mocksa, IlerpoBka —~ 678 mm,
MockBa, TlopbkoBekas x.-0. — 667 mm. HauGonrinas pasHuia romoBhiX CYMM
OCOAKOB coctabsieT 100 MM B rop.

B orpenstbi¢ rodbl MAKCHMYM U MUHHMYM OCAajlKOB MOTYT NpOSBIIATLCH
B pasnuuHsic MecAnbl, Tax, B MockBe 32 75 ner mMakouMalbHble MecHuHble
0CAIKHU TIPKXONMIANUCH: HA anpens — 3%, mail — S, uiods — 17, wions — 35, aB-
rycr ~ 31, ceHTaOpb - 4, oKTAGPL — 4, HOAGPL —~ 1%.

B pa6ore [SO] npusemen amanus ocanko B ropogax Kypcx u Jlbros,
ClIeTIaH BBLIBOI, YTO KONHUYCCTBO OCAfiKOB B 3THX TOpPOAAX BO3pdacTaet MO Cpas-
HCHHIO ¢ OKPYXAIOTICH MCCTHOCTBIO Ha 5 —10%.

[lo pasusiMm pabGoThl i41], OCpeHCHHEBIC 3HaYEeHWS M3MCHEHUH atMocdep-
HBIX OCaAKOB, Bhi3BaHHble ypOaHn3aweill, B KpYNHBIX ropolax eBpomnefickoi
yacTH CCCP cocTapiisiior 5 —10% B CTOpOHY YBEIHUYCHHSA.

9.8. lpyiMepHO MNONOBHHA YBCIUYCHUA OCAAKOB B TOpPOMAAX NPOUCXOTMT
33 CYCT MOBLIICHHOIO COLCPXaHus aspo3osneii B arMmocdepe, BTOpas MOJIOBH-
Ha-- 33 C4eT W3MeHeHuA TYpOyIeHTHOCTH BO3NYIIHBIX MACC, NTO BBI3BAHO UMCIO-
DUMUCA CTPOCHHAMEM. 3ACCh BNUAHUC CTPOCHHA aHANOPHUHO BIUSAHUIO leca, yBe-
AHUMBARLICTO  WiCPOX0BATOCTL NoBepxHocTd. [lostoMy Han6oneiee ypead-
YCHHUZ OCAAIKOB [IOMAHO {IPOMCXONMTE B F'OPOAAX, PACIOROKEHHBIX Cpeii OTKphI-
ThiX CTCMHLIA NPOCTPAHCTR.

{lo MockoBexoit ofnacTH B palfoHax C.JIeCHBIMHM MacCHBamH BbINIAHaeT
33 XOJIofHbH nepuon na 8—10%, a 3a Tennsld nepuon Ha 20% ocaaxos Gonblue,
yeM Ha Ge3necHbix NpocTpancTsax. lloBepxHocTh Jieca cO3RAET NOBBIIUEHHYWO
fl0 CPAaRHCHUIO C Oe3leCHLIMY NpOCTpaHCTBaMH LICPOXOBATOCTH, YTO BhiZbiBaET
TOPMOXKCHHC [IBHXKCHHUA BHAXKHOTO BO3AYXa, M OH cKamnuBaeTcst nan necom. C
ApYroil CTOPOHBI, KPOHBI FCPCBLCR 3aJEPKUBAIOT OCANKH, He HOMYCKad MX IO
HOBCPXHOCTH 3eMIIU.

Fcnv cuwTarh, YTO0 B COBPEMCHHOM NPOMbBILUIEHHOM FOpofde YBEJTHUYCHHE
ocankos B cpeanem coctasisieT 10%, To B 6yAyHicM OHO JOJDKHO YMEHBUMTLCH
HPUMCPHO B ABA pa3y, T4K KaK COACpKaHHe aHTPOMOTEHHBIX ajpo3oncét Gyxder
VMCHBIIATBCH 10 NIPAKTHYLCKM BO3MOXKIOTO Muuumyma [41].

83



Puc. 25.CXeMa pacnmpoCTPaHEeHHA CPEHUX FOJOBBIX CYMM OCaKOB IIO TEPPUTO-
pun MockBs1 M npuropogos. MeTeoponoruueckue cTaHumu

/ — H.Hepycanum — 646 mm; 2 — JlocunoocTpoBckass — 609; 3 — TCXA — 694;
4 - BOHX - 695; 5 — Banuyr — 659; 6— llonmockoBHas — 675; 7 — Hemun-
HOBKa — 576; 8— MTY — 694; 9 — um. HeGonucuna — 599; 10 — Jlemuno-Jau-
Hoe — 673; 11 — KpiokoBo — 697; ]2 — BarymuHo — 646; 13 — Xopomepo —
703; 14 — Benopycckui Box3an — 677; 15 — Mamaltnoso — 686; 16 — Iletpos-
Ka — 624; 17 — 3senuropon — 658; 18 - Kapadaposo - 628; 19 — 3UJT - 624;
20 — Tennwiit Cran — 707; 21 — 3aoszepbe — 663; 22 — [lepxywkoso — 572;
23 — Kanuctoo — 667 Mm

9.9. B ropHoft MCCTHOCTH CKNoHBI, 06pallleHHLIe K BJIArOHOCHBIM BETpaM,
nonyualoT Gonbllie OCAKOB, 4YeM MPOTHRONONOXHBIe. C MOBBINIEHHEM MeCT-
HOCTM HaJ YpOBHeM MOpA KOJIMYECTBO OCafKOB YBEIHUMBACTCA. JTO OOBAC-
HAETCH TEM, YTO BOSBBINICHHOCTM BbI3BIBAIOT UM YCWIHBAIOT BOCXOAALIME TOKH
Bo3ayxa. [TopuuMmalompiica No CKIOHY BO3JAYX OX/IaXNAeTcs, YTO CO3MAaeT yclo-
BUA NS BhinaneHus ocankos. JleTom BnusHMe penbeda OKa3BIBaCTCA MeHee
CYILIECTB eHHBIM, TaK KaK o0naxka B 370 BpeMs 00pa3yloTca Ha Gomblilell BhICOTE,
Yyem 3MMOI.

Haxe HeGonblMe BO3BBHILICHHOCTH BBIJLIBAIOT YBEIMYEHHE KOJHYESCTBA
0CafKoB, TakMe Kak Banpafickasa, Munckue BeicoThl, (moneHcko-MocKoBcKast
rpana, Noxenxuit Kpax, Xurynu 1 T.11.

BepTHkaneHas 30HANBHOCTh OCAAKOB MNPOABIAETCH OCOOEHHO OTUYETIIMBO.
C mnoBBILIEHWEM MECTHOCTH KOJMHYECTBO OCaJKOB pe3Ko BO3pacTaeT — Ha
50—70 mm/rog Ha 100 M BLICOTHI.

Bospactamie NpOHCXOOMT OO OUpPEOTeHHOH BBICOTHI, pasnuyHoR mia pas-
HBIX FODHBIX PErHOHOB. TakHe KPHTHYECKHE BbICOTHI UMEIOT OTMETKH 158 —
3000 m (ua wro-zanamHoMm cknoHe ['naBHoro Kapkasckoro xpe6ra 3000-
3500 M) . CunraeTcsd, YTO BBIILE TUX KPUTHYECKHUX BBHICOT OCafKH ONATh HAYM-
HaloT y6bIBaTh.

9.10. PasnuuHbit xapakTep BHIIAfCHMS OCAAKOB OKAa3bIBacT BIWAHME Ha
NPoIeCcC MOBEPXHOCTHOTO CTOKa M HAaKOIUIeHMe MOA3eMHBIX Bof. Ilpu MHTeR-
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CHBHBIX JOXASAX Boa He yCMeBaeT NpOCaYMBATLCA B Nousy # GypHLIMM 1noTO-
KaMH CTeKaeT B pevHylo ceTh. [IpOHCXOAMT yBlaxkHeHMe NOBEpXHOCTHEIX cfTo-
eB TPYHT2, HauMHaeTcs Gosee HHTCHCHBHOe HCNapeHHe, [0 YPOBHS TPYHTOBBLIX
BOJl [OXOIMT HE3HAYHTENBHOE KONHYeCTBO ocafkoB. IIpH MATOMHTEHCHBHLIX,
HO UIMTENBHBIX HOXKAAX CO3UAOTCH GNAronpHATHLIE YCIOBUA INA MHQWIHTPa-
UMH B 30HY a3paliuy 4 NONMOMHEHUs TPYHTOBLIX BO/I,

9.11. {IpOpOMXHMTENIEHOCT, 3aNET4aHMA CHEXHOTO MOKpOBa H3MeHAeTCH
or 240-260 pueit B rony Ha noGepexxse CepepHoro JIEIOBHTOIO OKeaHa [10
Tpex-deThipex [Hel Ha no6epexbe Kacmmitckoro Mops.

Cxon cHexxHoro nokposa Ha 3anape ETC npoucxomur ¢ 20 despans no 1
anpednsi, B LEeHTpalbHOIt nonoce 10—-20 anpens.

TonumHa CHEXHONO NOKPOBA [OCTHracT MAKCMMYM3 B MApTe, B CEBEPHLIX
palioHax — B alipesie, B I0XKHLIX — B (eBpajie, HHOI1a B AHBape.

Crnott Bofibl, MM, OT TastHUS CHeTa MOXHO onpenenuTs no dopmyne E.I'.Tlo-
NoBa, MOJIYYEHHOX H3 YypaBHEHMs TemwioBoro OanaHca MHOBCpPXHOCTH CHera B
JHEBHBIE Yachl

o= [E-2t, 7 2, 02)-82( o tain)*OTU (G- 05); 5

A HOYHOI'O MepHuojia
it P Hy= 71[01V, (1~ 85)- 02(teye—twin) ], 22

rae Zz - anbbeno cHera B AONAX; fmay — MAKCHMANbHAA TeMIEPATypa BO3AYyXa
mHeM;  feyy — CPEMHAA CYTOYHAA TEMIEPATYPa BO3AYX3; Twm(n — MUHHMANL-
HasA TeMIepaTypa ; ta, tw — cpeaHas TemmepaTypa oHem H Houblo; V4, V|, —
CpetHsAA CKOPOCTh BETpa Ha BbIcoTe diorepa, M/c.

9.12. BogoypepauBaoias cHOCOGHOCTL (BNaroeMxoCTb) CHEra MoXKeT
6bITh BHIp@KEHA B HPOLEHTaX WM B [NOJAX eNMHMIILL :

7= A0y

= X
7 “h ’
roe flx— KONMueCTBO XXUAKON BOIbI, MM, B JaHHOM O0Obeme cHera; /A — oBuee

KOJHMYeCTBO BOJbI B JaHHOM OObeMe cHera B >XHOKOI M TBepmoit dazax, Mm,

B 3aBHCHMOCTH OT MOTOXbl U CTeNeHH NepeKpUCTAIUIH3ALIHH U IUTOTHOCTH,
BOAOC YACPXMBAIOIIAA cnocoBGHOCTL cHera Y u3MeHseTCA B NipefieNniax, npHBeAeHHbIX
HHXE.

CrpykTypa IInoTHOCTR Tnox
Menxokpuctanmmyeckuit | 0,18-0,2 0,40-0,45
Menko3epHUCTBIH 0,25-0,3 0,27-0,32
CpepHe3epHUCTHIH 0,32-0,35 0,20-0,24
KpynHo 3epHuCTDIH 0,38-0,4 0,15-0,17

Y6bmanye BofgoynepxKuBaw el CIOCOGHOCTH CHera OT ee HaYILHOI0 MaKCH-
MANBHOTO 3JIHAUCHMA 7’,““ 33BUCUT OT KOJMMYECTBA TeIia, 3aTpauMBacMoOro Ha
TasAHHe CHera.

B ¢opmyne E.T.[lomopa NpHHATO, YTO YMeEHBUIEHME BIIarOEMKOCTH MpO-
NOPUMOHATHHO CaMo¥ ee BEIMYMHE. YYMTHIBAETCHS TAKKe HATHYAE OTHOCHTENb-
HO NOCTOSHHOFD HAMMEHBILNEIO NpPEMeNbHOTO 3HAUEHUS BIATOCMKOCTH B KOHILE
CHEroTasHusA ez

7=t (Fox—%)E (23)
rAe 7% — BIAroeMKOCTb B KOHUE CHETOTaAHWA; Z=uX, /X, ,TAe X. — yGwuib

BOABI B CHere, X, — HAUaJILHBIA 3amac BOAbl B CHere; ¢ — KOHCTaHTa.
Ha ocHoBaMud o0paGOTKH HaHHBLIX 10 BJIAKHOCTM CHer'a MOXHO IPHHATHL

= 0,06; c=4, -
% TR e 006 +(Fme~Q06) € Q9
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Puc. 26. YiamMenenne BIaroeMKoCcT!
CHera B 3aBUCHMOCTM OT €ro OTHO-
cHTEeNLHOl YOBIIM Z M HAaYaJbHOH
BJIATOEMKOCTH 7~

Bupg 3To#f 3aBMCHMOCTY NpeAcTaBiIeH Ha puc. 26.

9.13. Y6rine cHera, NMpH KOTOpO# HauMHaeTCs BOOOOTOAYA 2Z, . MONy4eHa
Iy TeM rpapMuecKoro pelieHHA ypaBHeHMA (24) .

Fmax 0,2 0.23 0,26 0,3 0,34 0,4
z, 013 0,14 0,15 0,16 0,17 0,18

H3Menenne BIaXXHOCTH CHera B TeUYeHHE CYTOK 3aBUCHT OT TEeMIICpaTyphbl
BO3OyXxa. B mnpouecce TagHHA NPOMEXYTKH MEXIY YacTHIAMHM CHEra 3amosn-
HAIOTCA BOMAOH, KOTOpas noj AcicIBHEM CHNBI TAXECTH QCTHIAeT NOYBBI, T.C,
MPOUCXOIUT MPOLECC BOOOOTHAYH.

B cnoe cHera, NpUeralwuicM K Nouse, NpM NOCTYIUICHHK Ha ee NOBEPXHOCTH
BOZbI, 06pa3yercd 30Ha KalH/UIAPHOrO MOAHATUA BHICOTOH, CM:

IS MEJIKO3epHUCTOrO CHera — 5—6, Oasa cpenHe3epHHCTOTO CHera — 2-3,
U1 KpYIMHO3EpHHUCTOTO CHera —1.

9.14. Bofa, ofpasyouiasice B Hayale CHEroTasHMs, BCIE[ACTBHE Blaroem-
KOCTHM CHeEra MOCTYMAaeT Ha IHOYBY MO3KE MOMeHTa TasHus. Bopa ynepxusaercsd
CHErOM po Tex Mop, Nokxa He OyfeT ucuyeplaHa NOJIHas BHAroeMKOCTh CHeETa.
B panbHefilieM BOOOOTAAYA M3 CHera HauMHaeT NpPeBHIIUATL KOJHYECTBO BOMBI,
oOpasyiomeics 32 CYeT CHETOTaAHMSI, CJTON BOIOOTAauM, CM, paBeH

/‘l.a ht* ?’/I‘,

roe Jic -- C7IO# BOIBI OT CHETOTAafiHUA; 2'= 0,3 — BJIar0eMXOCTb CHeTa, HIpHHUMae-
Mast HOCTOSIHHOH B TeyeHUWe NMEepHONd CHEroTaAHua (cMm.m. 9.12).

A
Torna fg = 1__;, = 143 h..
a
ECNM B MepHOM, CHeroTasHUA BbINAJAOT XUIKHE OCAAKH, OHH MpPHOaB-
AAIOTCS K BOXOOTAAYE U3 CHEra 3a COOTBETCTBYIONNie HHTepBansl. Ha yuacTkax,

I7ie 3anachl CHera 3HAUMTENIBHBI, MPOMCXOMAT TOJIBKO YBENHUYEeHHE eI0 BNaro-
COMIEP)KAHHUA .

[ToBepxnocTHBII cTOK

9.15. OcHoBHEle TamB BopHoro pexnma pexk (no ILC.Kysuny)
HaHbl B Tabn. 29.

KoneGahns ypoBeHHOTO peXXHMa peK 3aBHCAT OT:

BOJHOIO NMOTOKA;

BIIHSHUSA €CTCCTBEHHBIX U HCKYCCTBEHHBIX NOAIOPOB;

CPOHHO-HATOHHBIX H MPHIHBHO-OTIMBHBIX ABJICHHH ;

H3MEHEHHs COMpOTHMBJiEHWA B pycie (Pa3BHTHS BHYTPHBOJHOH pacTHUTENb-
HOCTH H 0Gpa3soBaHus JIEIHOIO NOKPOBA) .
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Tabnuna 29.0cHOBHBIE THIBI BOGHOTO pexxma pek (no IL.C.Ky3uxy)

. Y 4 FU o o T o o T SR S T S0 Yo e ttn MJPY — om o W (s S T Tein e S e o e P T A T e ot tn — o

QcHOBHEIE THITHI BOOHOIO peXHMMa ’-HOJJ.THHH BOJHOIMO pekKHMMa peK B 3aBHCH-

peK ¥ npeobuafarliupe THIEI MOCTH 0T BpemeHH GOpMUPOBaAHUA
IMTaHUA TTIaBHEIX (a3
1. Pexu ¢ nonmoBoapeM BeceHHHUM
(CHeroBoe IMTAHKE) BeceHHe-TeTHUM
NetHum
2. Pexu ¢ nonoBoOkeM U NABOJI- BeceHHuMm:
KaMH (CHerosoe M JOXIeBoe B TeIUI0e BpeMs roja
mTaHue) B XQJIOAHOE BpeMd roaa
B TeUeHME BCero roJa
BeceHHe-TIETHUM ;

B Tellloe BpeMs roja
B XONOJHOE BpeMs Irofa
B TeYeHHe BCEro rofa
B TeIU10€ BpeMs Irofia

3. PekH ¢ naBofKaMu B rermoe Bpems roga

(moXeBo€e MMTAHKE) B TeueHue Bcero roza

B TeueHMe Bcero ropa, mpeoOGnanaio uMMH
B XOJIO[HOE BpeMs rofa

B TeueHue BCero ropa, Npeo6nafaloluMMH
B Telioe BpeMs roaa

Jﬂmn'%

100 T
s ~ LAY
o ~F= o2
3 e )\\ —0— 4
x 60 < - N —_——F
) T
Q- \ N\ [
S 4p < o [ Xy
s \ T \

il .

100 30 60 70 60 50 40 30 20 W 0
Paccmoanue om ycmon, °/o 0M noAROY GNUHbI PEKY

Puc. 27. Tumst npogonsusix npoduneii pex

1 — p. Puony; 2 — p. Count; 3 — p. Tonapopu; 4 -
p- Kama; 5 — p. M'anbka (Gacceitn Iuenpa) ; 6 — p. Jloco-
cuika (Bacceitn OHeXCKOro 03epa) 4 — GNw..oOFHY-
Thif; B — IpAMOJMHENHBIH; B — BLITNYKLIH

9.16. Ha Gonbli¥x pexax aMITIATY[a KoJneGauuit YpOBHSA cocTaBnser oOhu-
HO 6—12 M. Ha ManbIx ¥ cpenuMx pekax (Iromanb Gaccefina mexge 50 000 xm<)
aMIUTHTYObl 0GbIYHO MEHBLHIE, YeM HAa KPYIHBIX.

Tuns! mpononbHbIX Hpodwiel pex [aHL Ha puc. 27; U3MEHCHN YKIIOHOB
TIPY Pa3TUYHBIX YPOBHAX — Ha puc. 28.

9.17. llupuHa pycna B npu my6ure notoxa M, pasHa

= m
8 BDH s
roe 8, —wmpuHa pycna npu H=1; m— nokasaresib CTeNeRy, XapaKTepU3y oL

KPYTOCTh CTEHOK PYC/Ia H MIMEHAILMIACH OT /7 =0 (NPAMOYTONbHOEe PyCIio)
no m=1 (TpeyronsHoe pycio) ; puc. 29.

87



-~ Puc. 28. CxeMa H3MeHEHHA YKIIOHOB peKH

\*’“—\ MPH Pa3JM4HBIX YPOBHAX
m=1{
=1
m=3 ,
M=
m=_0 k4
H=1
QQ.
m=0
1
n=3
m=-+
Puc. 29. CxemamH3anus nomepeyHoro ceve- 2
HMSI pyClIa pEKH m=1]
IInowmane xmaom CeveHHs: papHa
Bo 1 (25)
w= /Bdﬂ B/H dH= 2o e T gy,
p 1 1
OTKYZ2 H= ( Ut XN 1+m .
3, @ (26)

Cpennss rny6uHa paBHa

L
Hep= 2= (ferm, ’*"’éf) el Qn

9.18. PasmuyaioT 2GCONIOTHVIO M OTHOCHTENLHYIO HIEPOXOBATOCTh pycia,
T.€. HaJMy¥e HepOBHOCTEH ero IMoB CPXHOCTH.

A6conOTHAs LIEPOXOBATOCTL J=CpeOHAA BLICOTa HEPOBHOCTEH NOBEPXHOCTH
pYCiIa Hap, cpefiHeli MNAaBHOM JIMHAEH THA: OTHOCUTENILHAI LIEPOXOBATOCTS 4/,
roe H ¢y — cpepssst rnyGuHa MOTOKA,

5 Tlpn HCIONB30OBAHMM I8 HIPONOTHYECKHX pacHeToB KpHBO#
ﬂ=f(H crlefyer uUMeThb B BHY, YTO yacTo HaOnwpanoTcd Aedopmainum [HA
pycell ¥ KaHAlOB, KOTOpble H3MEHAIOT YKa3aHHYK 3aBUCHMOCTh. Tak, B pe-
3yNbTaTe MNpolliefliero IIOJIOBOMBA WIH [4BOLKA PYCIO MeHAeT CBOIO ITyGuHY
H KoHUrypamuio M Tpebyercs MOCTpoeHHe [pyro#t 3aBMcuMmocTH. HHorma B
TeuyeHMe INABOAKOBOIO IepHOMAa TaKHMe sABIIEHHA MOryT Habmioparscsa mocie
KaXAOT0 3HAYM TENBHOTO MaBOJKA.

9.20. K ecTecTBeHHBIM MNOANOpaM OTHOCHATCA 32TOpBI JIBJA, BO3HHKAIOIUME
B NEepHOJ, BECEHHEro M OCCHHETO JIeNOX0MOB, a TakKe 3aKOPHI, HaGmosaoLpecs
OCEHBIO ¥ 3UMOH.
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3aTopsl BLI3BBAIOT pe3Kud NOgbeM YpoBHeE#, pocTuraioumit2-4mM H
Gonee. SiBneHne 3aT0pa pa3BUBAETCA B TeUeHHE HECKOJIBKUX YaCOB.

3axopsl BO3HMKAOT B PE3yNbraTe 3aKYNOPKH XHBOTO CeUEHHA IHYroH
H BHYTPMBOJHEIM NBIOM H BBI3BIBAIOT CYILCCTBEHMBIC, HO GoJiee MuaBHLIE MO
eMBI ypoBHe#i. 3axopHuie o6GpasoBanusa Gonee YCTONUMBLI, MOTYT COXpPaHATHCA
B TeYEHHE MHOTHUX [Helt H PaspywaoTCad MEIEHHO.

HNoanmopsl HaGMIOGAIOTCS Ha peKax, BNafaloiyx B Gofiee KpyIHbIE peKH,
TAK KaK TOoCAec/IHME MMEIOT 3HAUHTEIBHO GOJIBLIYIO aMITIMTYAY KoneGanus ypoB-
HeEH.

9.21 CroHHo-HArOHHbIe KoNe6GaHUA ypOBHeH BO3HMKAIOT MO BO3AcHCTBHEM
BETpAa HAa BOOHYI0 NHOBEPXHOCTH M 3aBHCAT OT NPONODKATESIBHOCTH HefCTBHA
BeTpa, ImyOUHBI Bomoema M yIJioHa gHa. HauGonmeumif HaroH 3a mOCegHHe
50 net HaGmiopanca Ha noGepexxbe A30BcKoro mopa B ycrhe KyGaHu M cocTaBun
4 M mnoc BeicoTa BosHbl. HauGonwumit crod HaGnopanca B Taraupore u cocra-
Bun 4,2 m. B uM30BmIX JIoHa TNogbeM ypOBHA IIpH HATOHe JOXOIMT 10 2 M, 2
cnag npu croHe — o 2,5 M. IIpn 3TOM [aIBHOCTE pacnpoCTpaHeHHs HaroHa
pocturaer 100 xm.

TIpvMMBHO-OTNHMBHEIE KoNebaHusa BO3HMKAIOT IMaBHBIM oGpasom B OXoT-
cxoM, Bepunrosom u.berrom Mopsx.

9.22. Tipu pacveTax, CBA3aHHLIX C MOATOIUICHHEM 3JAHMM W COODYKeHMIt,
BAXKHO OMNpefeNNTh MAKCHMATBHO BO3MOXHOE NOBLIIHEHHE YPOBHS TON3EMHBIX
BOA. B cBR3M ¢ 3THM B psde cyvaeB Heo6X0DUMO ONMpeNeyuTh MaKCUMaIbHbLIe
YPOBHH [10BEPXHO CTHBIX BOJHEIX 0OLEKTOB.

[Ipr onpeneneHMM pacueTHBIX BEIMYMH HAaMBBICHIMX YPOBHeli BOIBI peK
clIefyeT MCHONb30BATh BCE MMelOllMecs MaTepuanbl HaGniopenuit Tocxomrvppo-
meta. KpoMe Toro, cnenyer u3yduTb JNHTepaTypHble, apXUBHblE H JIETODMCHBIE
HCTOYHHKH.

BepoATHOCTS 3KCTPEMANEHOTO YPOBHS ONpPEACNAerca My TeM:

FeHETHYECKONo aHATTM3a, 3 TaKKe aHanM3a YMCIeHHOM CTpYKTYphl HcCiie-
AYEMOTO pAaa;

HayueHMsi ¥ aHanu3a Beelt wumeolneltcs mHbopmammn o6 aTMocdepHBIX
ocagkax, ocob6eHHO B Ciyuasix, KOrna pap HaGnoaeHu#h ocagkoB 6ormbine, yeM
THOPOJIOTHYEC KUK pAN;

aHANU3a BEJIHYMH OTIOHEHHA BHIJAIOWIEroCsd MaKCHMYMa OT nocieayio-
IUMX, 4 TAKXXE OT eT0 MaTeMaTHUECKOT'O O>KIIaHUA;

COIMTOCTaBU TENBHBIX CPABHEHHMH C NPYrMMU NYHK1aMH, COOSPXKAIMMM Bhige-
JISAOUMECHT BEJTHYHHBI;

MpHMEHEHHA METOJa IKCNEPTHBIX OLEHOK.

9.23. MaxciMyM @iefiyeT CUMTaTh BHJAIMMCA B TOM (Jlyyae, €CIH
npH oOpaboTKe pANOB NPOHONAKMUTEIBHOCTEIO /1 < 50 ner Oynmer ompemeneHo,
YTO OH MMeeT NOBTOpAeMOCTs Ay He mence 100 ner (P <$1%). Ina psanos npo-
OOJXMTENBHOCTRIO f1 > 50 JleT MaKCMMYyM Hafio CUMTATH BHIAAIOLMMCA B Cllyvae,
€CITH OH HMeeT NOBTOPsieMOCTE Ny >2 1.

9.24. PacueTHbie YPOBHHM BOAbI PEK OMPEHNENAIOTCH NO IMIMPHUECKOM KpH-
BO# obecnieueHHOCTH HauBbICIUMX ypoBHelt, s pek, Ha KOTOPHIX MaKCHMalb-
Hble YPOBHM BOOBl HaOniomaloTCi B pasHbie Ce30HLI U OGYyCJIOBNEHBI ¥ IONO-
BOOBAMHM, H NOXIOCBbLIMH ITABOMAKAMH, CTPOATCA HBE KpHUBLIE 0GecreyeHHOCTH
¥ Nig pacyeTa BbIGMpaeTcd Ta, KOTOpas CTABHT MPOCKIHPYEMO~ COOpYXeHHE
B Gonee HEBLITOOHBbIE YCTTOBHSA.

Ilpn mocTpoeHMM 3MIMpHYeCKOW KpHBOH 00cCIedEHHOCTH 3HaYeHMe nep-
BOTO (M BTOpPOroO) BHINAOUMXCA YPOBHeHl HAHOCAT Ha BEpOATHOCTHYIO GyMmary ¢
Tol BEpOATHOCTBIO, KOTOPas OlIpefielieHa B COOTBETCTBHA C It. 9.22

3navenMd TNoCNeNyOUMX WICHOB pANA HAHOCATCS B COOTBETCTBHM C Be-
POSITHOCTBIO B, , onpeneiieHHoM No popMmyne Puwm = m /(7+N).

9.25.B cBsa3y ¢ HaAGNIOJAOUMMKUCA NONOBOALAMM H NABOOKAMHM Ha peke,

TeKamouiei 4epe3 ropoll, NoTpebyloTca COOPYIKEHHS HHXKEHEpHOM 3aIMThHI.
s NpOeKTHPOBAHMA TAKMX COOPYXEHHMH ClefyeT COCTaBHTh [MpPONOJIBHBIA
npoduns BopgHOH MNOBEPXHOCTH pEKH C HaHeCEHHEM HA HeM YpOBHell BepoAT-
Hocteio P = 1-10% (ommu pa3 B 10-100 net). Tako#t npodune cocramnserca
Ha OCHOBAaHMH YpOBEHHbIX Ha(mioeHM#i Ha MocCTax, MX craTMcTMueckol oGpa-
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6OTKM C [pHUBJIeYeHMEM MHOTONETHMX [NaHHBIX IockoMIMApoMeTa, a TaKXe
€ HCIIOJIb30BanHeM (hopMyIT IHAPABIMKH,

9.26. Ha roponcko#ft TeppHTOpHH MM HA TEPPUTOPHH ITPOMBILIICHHOTO
NpepUATUA paclofioXKeHs! ABA THAA BOOMBIX OOBEKTOB — eCTECTBEHHbIE M
KCKYCCTB CHHBIE.

K ecTecTBeHHBIM Npexpe BCero OTHOCHTCH peKa, NouTH BcCerfia Umenlpsca
Ha TEPpHTOPHH rOPOJA, 2 TAKKE e MIPHTOKH.

K HCKYyCCTBEHHBIM OTHOCATCH CeTh KaHAIOB H BOHAOOTBOIHBIX JIOTKOB,
cOpacbiBalOLMX BOAY B PEKY M ¢ NPUTOKH, 32 TAKXNKE B JIMBHEBYIO KaHaIM3a-
UMI0; Boaoembl, GOHTAHBI M T.II.

9.27. Fupponoruueckne naHHble o pexmme pek (pacxoAbl M YpPOBHH
BOMBI, NENOBRIC YCIOBUA, CTOK HAHOCOB) Cliegyer IMOJAYYaTh K3 MaTepuHanon
MHoronerHux Habmopenutt I'ockoMrugpomera.

B cnyuastx, Korga CTaHUHM H HOCTBI MHOTrojieTHUWX Habniopenmit T'ockom-
TMApoMeTa pPacHONloKeHbI He Ha M3y4yaeMoOit TeppUTOpUM, CIIelLYeT OTKPBITh
OfMH HNHM HeCKOJIbKO BpeMeHHbIX moctoB. HaGnioZennsa Ha 3mX nocrax mpo-
H3BOOATCA OJHOBPEMEHHO ¢ HaGNIOZeHMSIMH B IHAPOTeONIOTHYECKHX CKBAaXHHAX
€ yueToM MHoroneTHUX HaGmogemnit 'ockomruapomera.

9.28. Tak kax CTOK MNBIX peK U PYYheB, NPOTEKAOLMX O TEPPUTOPHUIM
ropomoB M MNPOMBILUICHHBIX NpeANpHATHil, COCTOMT B OCHOBHOM M3 cOpachl-
BaEMBIX TE€XHOTEHHEIX BOJ, ClEAyeT TLIATENBHO M3Y4aTh PeXuM 3TUX Boj, coOH-
pas CBefeHUS O TOM, CYLIECTBYET Jin OnpenefieHHOe BpeMaA cBpoca BofI, MEHSIETCA
nu o6beM 3TUX BOJ, B TeYCHME CYTOK, HOYBIO WM JHEM, KaK BIMAIT Ce30HBI
rofa Ha o6'beM U peKHM COPachiBaeMbIX BOJI.

HamepsieMbie THAPOMETPHUYECKUMH METOAAMH pacxXoant BOABI B peKax
M pyubaX OOJDKHBI COMOCTABNAThCA ¢ o6beMOM cOGpacbBaeMnix Boj. Pacxoxxpoe-
HHA, eCnNY OHY OyAyT, DOMKHBI ObITH 0 OBACHEHBI.

HcnapeHne c nOBEpXHOCTH CYHIH

9.29. Cpennye BelMUMHB! HCNapeHHsA ¢ HOBEPXHOCTH CYLUM faHbi Ha puc. 30.

Ilpu cocTapneHMu KapThl HCMapeHHe BBIMMCAAIOCH B COOTBETCTBHM C ypaB-
HcHueM BoJHoro Gajafica no pa3HOCTH OCagKOB M CTOKa. Bo BHMMaHMe IIpUHM-
Manack TaKXe cocCTaBJisiioliasg Bogoo6MeHa MOM3EeMHBIM MyTeM MyIsl TeX PEYHbIX
GacceliHOB M 11 TeX TeppHTOpHH, I'he NOCTYIVIEeHHEeM HAXH OTTOKOM BOALI MOA3¢eM-
HBIM IyTeM Herb3s 65110 npeHeGperars,

CpenHsAsi OTHOCHTeNbHAA TIOrPEINHOCTh HA KapTe BENMUYMH MCHAPEHMS JIA
pagHuHHO# Teppuropum CCCP coctamnsier 10—15%, nns ropunix patoHOB OLUMG-
Ka Bo3pacTaeTor 20% a B cnabo M3yyeHHBIX YAaCTAX 3THX palHOHOB MOXeT HOCTH-
rats 40%.

9.30. Nlopasnsiowiee GOMBLIIMHCTBO METEOPOMOIHYECKHX CTaHUMIt pacnono-
JKeHbl Ha JIYTY, UeJIHHEe UM 3aIeXH H XapaKTepH3yIOT peXXHM HCHapeHHsd C 3THX
BHUPOB NoBepxHocTelf. MeTeoponormyeckue CTaHUMH. DACIONOXXCHHbIE BOMU3M
BOHOEMOB, HEpeNpe3cHTATHBHLI [Uif ONpeleNeHHs uCnapeHHs ¢ cyim. B pacyer
DOMXHb] MIPHHHMATLCA CTAHUUM, yhajieHHble OT pexkH Ha SB, rme B — umpuHa
peKH; OT BoaoeMa LMpHHOM MO 1 KM — Ha paccTosinMe, paBHOE ero UIMpHHE.
Bnudnue Takux BOAOEeMOB, Kak A3soBckoe, UepHoe M Kacnmifickoe Mops oka-
3bIBAETCA 3aMETHBLIM B 30He umpuHol no 150 kM.

B 30He K30LITOYHOIO YBSIaXKHEHUS, Tf¢ HclapeHHe ¢ MouBbl ONMU3KO K MC-
MapeHuio ¢ BOOHON MOBEPXHOCTH, HCKAXKAIOLICE BIUAHKE BofoeMa ocnabnsiercs,
2 pa3Mephl 30HBI BIUAHWA BOOOEMA YMEHbUIAOTCE B 2—4 pasa.

9.31. Bonpoc 06 H3MEHUHBOCTH MCIApEHHs C MOYBBI HCCIIEHOBaH HENOCTa-
ToyHo. B KauecTBe opUeHTHpa npuBoauTCA rpaduxk Ha puc. 31.

Hndunsrpanns
9.32. BenumHa undwnbTpauuu onpepensiercs no dopmyine (7). Moayues-

Hajd BeJIMUMHA COOTBCTCTBYET ToMy rofay (WIH TOMY OTpe3KY BpeMeHH), Wi
KOTOPOTO COCTaBJIeHO YpaBHEHHE,
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Puc. 31. MecsauHble BeNHYMHBI HCNAPEHHS C PA3HOTPABbA
(ryr, yenuna) pasznuuHoil obecrmeyenHocTn £ p B 3aBHCH-
MOCTH OT Cpe/{Hero MecAvYHoro ucnapenus E

Puc. 32, Cxema ¢unbTpaumu BOoAbI B TOUBY

(MHTEHCHBHOCTs AOKAR Oonbie CKOPOCTH
IPOC a4 HBAHN)

S - cnott noussl, A — cno#t Bomusi, B — ar-

mocdepHoe NaBneHue, P — OaBjIcHUe BO3MY-

[Hs Xa B TIoyBe, A/, — BCAChIBAIOILAS CH/Ia KANWJI-

NSIPHBIX MEHHCKOB

9.33. BepoATHOCTS MOJIYYEHHOH# BENNUMHB] CpefiHell FogoBOH MHQWILTPALKH
onpeaesisieTcAd cNefyoUMM o6pa3oM:; BLIMMCISCTCHA HHQUIBTpAUMA 32 IEpHOJ,
He MeHee 20 neT, nonyyueHHbI# pAn parkupyercd U o6pabathiBacTCA 0 METOAMKE,
H3ITOXKEHHOH B pa3f. 7.

9.34, Mo uxdunsTpaumelt MOHKMMAaeTCS NpocauBaliie BOAb! B MOYBY M [BH-
JXeHHe ee K YPOBHIO fI0G3¢MHBIX BOA. [Ipocauysanye NPOMCXOUT NOK [elCTBHEM :

CWIbI TAXKECTH TPOCAYMBAIOILTOCA CTONGa BOABI I

BCAcCHIBAOINEA CUNBI KAMWUIAPHBIX MEHMCKOB, H3MepsieMol  BhIcOTON Hj;

[aBJICHUS MOA3eMHOTO NOBEPXHOCTHOTO CIOA BOAM! f1;

HM3GLITOYHOrO JABEHHA BO3AyXa B MOYBE PO CPABHEHHIO C aTMOCKhEPHBIM
P,, , BO3HMKAKOIIETO MOO HuUHeH IpaHLIO0 NMpocaunBaonlefics Bonsl (puc. 32).
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Ta6nuna 30. HHTeHCHBHOCTH BIMTBIBAHMAS [JIA Pa3HBIX IPYHTOB H MOYB

T'pyHTBI H [TOYBBI VIHTeHCMBHOCTD BIMTBIBAHUS,
MM/ MIH
TTMHa, COJIOHIIBI CYTIIHHUCTRIE 0,04
CyrnuHKH, CyTIIMHHCTbIC YepHO3EeMBL, 0,08
TIIMHHCTBIE CEPO3EMBbI
KauiraHopbie TIOYBEL, YepHO3eM O OLIUHLIH, 0,15

COJIOHIILI CyTeCYaHhIe
CynecH ¢ TIpuMechIo ryMyca B Bepxuux cinosix, | 0,2
3a/icPHOBAHHbBIE CYNeCH, CepoNecHble
TOYBEI

Cynecu Ge3 mpumecH rymyca B Bepxamux cnoax | 0,33
IMecku Ges mpUMecH rymMyca B BEPXHUX CJIOAX 0,5

IIpuw™euanue. ITo paumeiM A.H.Bedanu, npoBoauBIiero onbITH HA
HansHem BocToke, BruTeIBatme cocTaBnsdeT 10 mm/cyt (0,007 mm/Mmun) |

9.35. llpocauuBalMe BOABI B MOYBOI'PYHTHI MOXeT OCYLICCTBIATLCS B
dopMe TYpOYNEHTHOro (KaNeIEHO-CTPYAUATOro) MBHIXKEHHS, KOTOAa BOHa HOET
N0 TpenMHAaM, XOAaM M MOpaM 3HAWTEBHLIX Pa3MEpOB M JIAMUHAPHOTO (Karmn-
JIAPHOTO) ABHIXKEHHS IO KaHATaM H II0paM HeGONBINIOTo CeYeHHs .

9.36. Moxker HaOmiomaThCs OBHXKeHMe TuMa cBoGoOHOTO HpOCaYMBaHKA,
Koraa Boja o6TexaeT YacTHIB TpPYHT4, He 3all0OfIHAA NMOpBI, MPH 3TOM Bjara
HepeMeLaeTca [0 YPOBHA I'PYHTOBhIX Bog.B HaHHOM cnydyae KanuiApHBIe CH-
7Bl NPOABNAIOTCA B Gonbllell Mepe, 4eM Npd  Alefylouiel cTaguu NpocaudBaHusd.

Korpga noBepxHOCTh NOUBEI NMOKpPOETCA CIVICIIHBIM CIOEM H IOphI, XOTHA
Gbl BEpXHUX CTIOEB MOYBBI, OKWKYTCA NONHOCTHIO 3aNC/HEHHBIMH Boo#, cBoGON-
HO€ MpOCayMBaHie NepeXOodUT B HAIOPHOE.

9.37. CooTHollleHMe MeXAY KamelbHO-CTpyHuaToit ¥ kamwinsapao#t dop-
MaMH [BUXCHUA BOOBI B I'PYHTAX MEHACTCA B LIMPOKHUX MpegenaX. ITo obesc-
HAECTCH HATHUYMEM B NOYBOIPYHTAaX IOp PasiMVYHLIX pasMepoB. Tak, B yCIoBHAX
XOPOILUO TPOHMIAEMBIX JIeCHBIX NOYE TIepeMellicHHe BOObI B BHAE Kanelb
HO-CTpYHYATOro [ABHOKEHHS MOXET OKa3aThCA ITIaBHOH (opmoil nepemerieHus.

Havanpnas cragisl MpocauMBaHHA B NOYBY, KOI'XA CUJIBI TPEHMS K CONIPOTHUB-
JleHHs HOYBEHHOTO BO3AYyXa Malbl H Hpeo6nanaoT KalmwUIspHble CHIIBI, HA3bI-
BaeTcs BIIMTHIBAHHEM.

ITo mepe yBenuueHns InyOGuHLI yBIKHEHNS Bce GoNbllie NOp 32MOTHAETCH
BOOH, a KOJHYECTBO NOp, MMEUMX NOBEPXHOCTH pasfiena BOHa — BO3MAYX,
YMEHBIIAETCH, YTO NPUBOOMT K YMEHbIIEHHIO KamWDIApHhIX cuia. JanpHeitiliee
npofBHXeHHe BOJbl IPOHCXOMMT IOJ MpeoOnapalonMM HAefCTBHEM CHIBL TH-
KECTH.

9.38. Ilpouecc NMPOHHKHOBEHHS BOOBI B 30HY a3pallid MOXXHO OMKCATh
cneayionmm o6pasom.

Ipu BeINaeHN# OOXKOA Kawi¥ BOAB! MPOHMKAIOT B MOBEPXHOCTHBIA CroMH,
B 3TOM CJ10€ 3HAUMTENBHOC BIIUAHHE OKA3LIBAIOT TeMIICpaTypa BO34yXa, ConHeu-
Hafd pammauvs ¥ BeTep. C MOMeHTa, KOIZA KalUli BOMAB! BBIXOOAT U3 CPepsl
BIMAHMS MeTEOPONMOTHYECKHX YCIOBHMH#, OHM [BMXYTCA BePTUKAILHO BHH3 B
¢opmMe IUIEHOK WK B BUJIE IaMHHAPHOIO MOTOKA N0 KalMyIapam.

9.39. HHTeHCHBHOCTh BIMTHIBAHMA NPUBOIHTCA B Tabn. 30 no OaHHRIM
rnassi CHull IT-47-80.

9.40. lIns onpepeneHus BIAMSIHUS THAPOreONIOTMHECKHX HapameTpoB K u
M Ha BenMUMHY NORHATHS YPOBHA IPYHTOBBIX BOJ MOJKHO HCIONB30BATh paboTy
{63], rne BuinONHeHH npumMepbl pacdyera. B Tabn. 31 npmMBOAATCH BEIMMMHEI
fogbeMa YpOBHA Ipd pasTMYHBIX NMApaMeTpax, ¥3 KOTOpBIX BHOHO, YTO Ha
BelIMUMHY MOOHATHS YpoBHA B HamGonbluelt cTemeHM BNHMSIOT gBa (akTopa —
undunbTpams ¥ KosdbduuneHT GUNETPaH TpYHTA.
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2. MpuHAT BOJOHOCHEIH TOPU30HT OJIHO POJHEIH, Ge3HarO pHBIH.
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TaGnuua 32. OpHeHTHPOBOUHBIE AAHHDBIC O BeIMYKHE
AONOIHHTEIBHOTO HHPUIBTPALHOHHOTO NHTAHUA
Ha IPOMBILLICHHBIX MAoWanKax [63]

HanmeHos anye npommpeanpusivii CpelMAst TIOMOBAA UHTCHCHE-
HOCTh MHOQWIBTpPAMH, ™M/CYT

TemnoBkie MeKTPOCTaHUMH Or 1,1~4g0 2:10-3
MeTanty pruveckue 3aBopl (3-5) 104
Xumnueckue, HedrexuMnueckue 1 Hedrene- (1-2)104
pepabaThiBalonHe 3aBOAB
I'opHo-0GoraTHTeNLHEIE KOMGHHATEI 0t10,710~4 o0 1-10"3
Topopckue Tepputopnn (5,2-58) 10"

Brnuaune HHOWIBTpauMM /WA NpAMOYTONBHOIO INIACTa MPOMCXONMT MO
NpAMO NMPONOPLUKOHANBHON 3aBHCHUMOCTH. s Nonockl M KPpyra 37a 3aBHCHMOCTD
Gornee cioHast, TaK KaK 3[eChb BEIMYMHA HHOHILTPALMH BXOAKT B COCTaB ap-
FYMEHTA NpH ONpelelleHNH HHTerpaia BEPOSTHOCTH.

9.41. [laHHpic 0 BenMuMHe HKONOHUTENBHOTO MHOWILTPAIKOHHOTO MUTAHUA
3a CYeT TeXHOTeHHbIX GAKTOpOB HaHbl B Ta6n. 32.

Npumep 10. CpaBrmBaioTcss Koneb6aHMA YPOBHA B TPeX CKBaXKWHaX.
Cks. N? 108 HaxomMTcs B YCNOBHMAX, 1260 HapyIUEHHBIX XO3IAMCTSeHHOH Hes-
TEJIBHOCTBIO; CKB. N® 527 — BONH3M ropoickol 3acTpofixu; cks. N¢ 30 pacto-
TIO’KEHa Ha TEPPHTOPHH KpYHNHOIO IPOMBIIUIEHHOTO NPEANPHATHA ¢ IUIOTHOCTHIO
3aCTPOM KM H BOJOHEINIPOHHIIaeMBIX NOKphITHH Gonee 90%.

Ha puc. 33 pannl rpaduxu KonebaHus ypoBHS I'DYHTOBBIX BOA 3a 2,5 ropa
Habmonentt B ropoge M(ipumep 6) .

Kone6anua Bogpl B ckB. N® 108 u 527 coBeplUEHHO WIGHTHYHBI: B ampe-
Ne—Mac OTMeYaeTcad BECCHHUN MaKCHMyM YpoBHe#, B okTabpe—nexabpe HOBBIl
MaKCHMYM IO/l BJIMAHUEM JIeTHHX HOXIeH, pe3kuit cnajl B AHBape—mapre. Mox-
HO CKa3aTh, YTO CKB®KHMHLI HaXOOATCA NOM HeNOCpPEACTBEHHLIM BOJOCHCTBHEM
THAPOMETEeO POJIOTHUECKUX (DaKTOpoB. JITOMY CHocoGCTBYIOT B (DHIIBYpAUMOH-
Hble CBOHCTBA TPYHTOB 30HBI a’jpaiuu — Ko3dduuvenT GunsTpauuu 3gech pa-
BeH 5-10 M/cyrT.

CoBepilicHHO MHOH XapaKTep HOCAT KoneGaHus B CKB. N° 30, JTa ckBaxnHa,
HAXOIAUIAACH B Y CITOBHAX aKTUBHBIX TEXHOTCHHLIX Bo3fleH cTBMH, HMeeT
Opyroit xapaxkTep kosebanuii ypoBHel ~— 3HauwTeJIbHO CriuaxeHHbit. Ecnu B
ckB. N2 108 u 527 BeceHHu#l NMOABEM MOXOMMT HO 2 M, TO B cKB. N?30 oH He
npesplimaer 0,5 M. Cwiblble JOXIM HIOHS — OKTAGPA 1979 r. BLI3BaNK B ITOH
CKBaXHHe NogbeM Bcero Ho 20 cm. B cks. N? 108 u 527 Henb3s# 3amMeTHTH Ha-
MpaBJIeHHOTO MOBLILICHUSA YpPOBHA (Tp3HHa), TOrfa Kak B cKB. N?30 rpaHp HMe-
€T BRIDDKEHHLIH XapaKTep M 3a 2,5 rona coctasinser 1 m.

Bece o sABReHMA OOBACHAIOTCA TeM, YTO TeXHOreHHbIe (GAKTODBI, H, IPEeX-
ne Bcero GonblilHe BeIMUMHEI Bogo3alopa u Bogoc6poca (o 400 000 M3Icy'r) ,
HMMEIOT OCHOBHOE BIIHAHHE HAa peskMM ypoBHeit B ckB. N?30.

9.42. Uupunrrpanus B pydio pekH ONpedensiercs GIeaylouMM o6pa3om.
Ha Tom ywacTke pex, rme TpebyeTcs OmpeneNuTs UHGHILTPALMIO, pa3OUBAIOT
OBa THAPOMETPHYECKHX CTBOpa, B Hayajle H B KOHUE yuacTka. :gawem BHI-
nonugeTcs TINATENbHOE ONpedesieHHe pacXofa Bojbl B peke B 06oux cTBOpax,
[0 BO3MOXXHOCTM OJIHOBpeMeHHO. EClIH pacxofl pexn B HHXKHEM CTBOpe MeHb-
e, Y4eM B BEPXHEM, NPOUCXOIUT NOTeps BOAbL , H3 PEKH B pyciIo.

Gn=Qs— @y,

rie &g, Gy — PAcXonbl BOObI B peKe B BEPXHEM M HIDKHEM CTBOpaXx.

é‘neu.yer YUHTBIBATB, UTO PacXof NoTeps DomXeH HAXOHHU1LCA B CO-
OTHOUIECHHH C 03 - 09 620@,\ ‘

Bpems dwnetpanmu  (CyTKH) peuno#t Boapl uepes KOJIbMATHPOB aHHBIH
cnoit pycna Ao onpegensercd no Gopmyne
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Mo Hep F
= 2 = ZCpL
AD ko 0“ »

THe /Mo— TOJIUHA CIIOA, M;  ko— KOdbduimenr GunbTpauuu, M/CYyT;
p —CpenHsa TNyGUHA PEKH HA yyacTKe, M; F=L B, [ IVIHHA y4acTKa PeKH, M;
B~ cpepHAs WMPHUHA peKM, M, Ha JuMHe L, npH riy6une fep .
&'roﬁm CYOUTEL O BEJIHUMHE WHPUNLTPAMM B PYCNO PEKHM, MOXHO npu%ecm
B KayegtBe nNpumepa pexy Coum. 3zmech HHPWIbTpauus cocrapnser 1,7 m2/cyr
Ha 1 m7. Torpa pacxon HHOMILETpaUMH

Qo= L7Hep LB,

Ha ogpH KwioMeTp AIHHBL PeKH Mpd Wmpnde B =60 M u Hyp=1 M pacxop,
usdMTLTpaUKA cocTaBHT 1,7 1x1000x60 =100 000 M3/cy=1,16 M3/c

10, OHEHKA r'HAPOTEOJIOr HUECKHX ITAPAMETPOB
U BLIBOP X PACYETHBIX 3HAYEHMH

10.1. OmHMMH W3 OCHOBHBIX MCXOJHBIX [IAaHHBIX [N MofeNiell NpPorHosa
NMONTOIVICHUA SBNAITCA THAPOTEONIOTHYECKHE INApaMeTphi, XapaKTepu3ymolije
GWIETpauHoHHEIE CBOHCTBA I'DYHTOB (TOpPHBIX NMOPOJ) WM TFHOPOIMHAMHYECKMe
CBOCTBA BOJOHOCHBIX TOPH3OHTOB.

I'moporeonornyeckue napamerpbl (X mnepeyeHs HaHBMIL 104-10.12)
PACCUMTLIBAIOTCA MO JAHHLIM OMEBITHO-(QHIBTPaIMOHHEIX paGor (OOP) u cra-
HHOHAPHBLIX THAPOTEONIOTHUECKHX HaGMIomeHHi HA BCeX CTaIUAX THAPOTEOOTH-
YEeCKHX UCCNIEeNOBAHMA, Pe3yNbTHPYIOILMM 3TANIOM KOTOPLIX SABMACTCA COCTABNe-
HHE OKOHYATeNIbHOH pacHeTHOH TreoUNBTPAlMOHHOR CXeMbl, Haubolee IONHO
H JOCTOBEPHO OTpaxalomed rHAPOreoNOrHYecKHe YCIOBHA TEPPUTOPHHM, B TOM
4K CIie IPOCTPAHCTBEHH Y10 H3MEHYHBOCTE (PHITLTPALIMOHHBIX CBOHCTB.

10.2. TIpu MONMeBBIX MCCIENOBAHMAX OMPeRMAENSIOTCA *PaKTHYecKkue (NOKUIL-
Hble) 3HAYEHUS MApaMeTPOB B OTASIBHEIX TOYKAX IUIACTA WIIM B IpefieNax ofipo-
6niBacMoro MaccuBa. TBopueckiit xapakTep 3THX paGoT 3aTpyaHser UX perna-
MEHTAUMI® ¥ TpebyeT OT MCHONHMTENA UCCTENOBATEIECKOTO, KOHKPETHOIO HOf-
XOJia K HX MOCTaHOBKe, MPOBEACHHIO M WHTepupeTausk. OcoGenHo BaxHO, YroObl
aHanu3 paHHLIX OOP NpPOH3BOJNWICH HEMOCPEICTBEHHO BO BpeMs MX MPOBEXEHHA,
YTO INO3BOJIAET BHINIOJIHMTL LeJICHATIPABICHHYI0O KOPPEKTHPOBKY ONbITa H 3HAUH-
TEIBHO MOBBICHTh €10 HHPOPMAaTHBHOCTb,

B TO Xe BpeMs IpH COCTaBIEHMM PAcUeTHbIX TeoUIBTPAIHOHHBIX CXeM
TIPOTHO33a OOBLIYHO HCHONE3YIOTCA pacieTHbie IApaMeTphi, XapaKTepU3YIOLHe
3HaUMTIEHO GOoNbliMe MO IUTOIUANM YYACTKM BONOHOCHOTO TOPH3OHTA C IlaHo-
BOH H3MeHYMBOCTHIO (PHWIBTPAUMOHHBIX CBOACTB.

10.3. Ilpu BRIGOpe METONOB MpOBENEHHUS W MHTepnperaumn OOP u crauy-
OHapHBLIX THAPOTEONIOTHYECKMX HaGnmioAeHu#t weo6xogMMO HMeETh B BHAY, UTO
3TH METOAR HEe PAaBHO3HAYHBI B KOHKPETHBIX MPHPOAHLIX YCAOBHAX H HMEIOT
onpeneneHHble Tpanuubl NpuMcHeHHsA. [lo3Tomy B HacTosieM pasjielie DAHBI
TONBKO METOIMYECKHE OCHOBBHI METOIOB OMNpefeneHHs M pacuyeTa [ApaMeTpoB,
NPUHUMILI  CXEMAaTH3alliH, OTpaXalolMe NPHPONHYI (GHIbTPANHOHHYIO HEON-
HopoaHoCTb. KOHKpeTHbIE CBe/icHMs MO OlleHKe MapaMmerpoB M BhIGopy ux pac-
YeTHBIX 3HAYCHWI NMpHBENEHSI B JIMTEpAType, CChUIKH Ha KOTOPYIO AaHbI B TEKCTE.

XapaxK TepHCTHKa I'IAPOTE0/IOrHIECKHX TapaMeTpoB

10.4. Kosbouumenr GUNeTpaimH & ~MOKa3aTeNib  BOJONPOHKLAEMOCTH,
MpKHEMaeMblit UL HIDKEHEPHBIX PacyeToB YHCIEHHO PAaBHEIM CKOPOCTH QUIELTpa-
1[MM TION3eMHBIX BOJ TpH PafieHTe faBlieHHs, paBHOM epuHuie. Koadduunent
dunpTpain %, cM/c Wi M/CYT, cBA3aH ¢ KoapdunyentoM npoknuaemoctn C

3aBMCUMOCTRIO k= aCr/g, (29

rge @ — koadduument pasmepsocTn (1pH K, cM/c, =13 Bpu K, M/CYT, a=864) ;
~ko3dduuuenr npog-mu.aemocm, papcu (1 papen = 1,021 0—8 cm2) ; 9 — wioT-
g

HOCTb BOJbBI, Krc[m;l H — K03bduuUMeHT nuHaMuUecKo# BA3KocTH, ¢l (lcli
1,02:10=° Kkre.cfcm#) .
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MeTogp! TOJIEBBIX ONpeACeHUH MPOHUUAEMOCTM W KO3 dUuMeHTa Bodo-
npoBofMMocTi ((punbTpauuu) pernameHtposadni 'OCT 23278-78.

10.5. Kos¢ppuuuenT BoponpoBoguMocTd (K unu ) — NOKasarens BOHO-
NPOBOIMMOCTH, YMCIEHHO DaBHBIH Npou3BencHHIO KoddduumenTa GribTpaunu
Ha MOIUHOCTL BOJOHOCHOrO ropH3oHTa (cjios). Emueuua usMepeHns — M4/cyT.

10.6. KoaddmueHRT BOROOTHAYH M — NOKA3ATENb BOAOOTHAAUM:, XapaK-
TEpH3YIOUMH BENMUMHY M3MeHeHHS KONMHYEeCTBa BOMM B rpyHTe (FOpHOH Nopone)
NpH TPABHTALHOHHOM OCYUICHWM, YHCIEHHO paBHBIM oTHOWEHMIO 00beMa BOJbI,
KOTOP YIO MOXET OTHAThL BOJACHACHIIIEHHBIR rpyHT (ropHas nopoja), K MONHOK
BIaroeMKOCTH. B nMTeparype 3T0T xoacpgmmem MHOTIA Ha3pIBAWT KO3D-
(QUUMEHTOM rpaBHTALMOHHOR E€MKOCTH TMOpOABI, XaAPAKTEPH3YIOLMH €MKOCTHbIE
CBOJCTBA FOpHELIX TIopon B Ge3HanopHBIX WacTax.

[lo GanaHcoRO# CYMIHOCT BEJIMUMHA &/ — 3TO W3MEHCHHWE eMKOCTM rpaBH-
TallHOHHOM 30HLI 4V, B eOHHMYHOM WIeMeHTe Ge3HaOPHOro Iiacta (T.e. B dle-
MEHTE ¢ €AMHHYHOM TINOWIANEIO [IONEPEYHOTO CeueHHs ), OTHECEHHOE K H3MeHe-
HHIO YPOBHSA CBOGO/IHOM MOBEPXHOCTH TIOTOKa 4 H 149] :

M= aY,/sH. (29

Ilpu onyckaHMH cBOGOAHOM MOBEPXHOCTH YPOBHS TPYHTOBLIX BOJ, 3T2 BeIHYMHA
COOTBETICTBYeT KO3DMHUUHEHTY BONOOTHAUM A/, , 2 NPH NMOBBILICHHM CBOGOMHOH
NOBEPXHOCTH — KO3(DDHIMEHTY HEROCTATKA HACBILIEHUA — Ady.

OGpivHO BeNHUMHa BOMOOTAAYM NPMHMMAeTCA paBHOK aKTMBHON mnopuc-
TOCTH 1, 3a BhIYeTOM oObeMa, 3aHMMaemMoOro CBASHOM Bopo#. BanaHcoByio
CTPYKTYDY Xo03b}HuMeHTOB BOJOOTAAYM HJIM HEOOCTATKA HACHIIEHUSA MOXXHO

OpeCTaBUTE GopMyrod ,
pen dopmy. Mg = No~ Wy g~ Wer 3 (30)

M= Mo~ Wy g— We,
TR &, 5~ OTHOCHTEIIBHOE 06beMHOE COaep KAHME 3ALUIEMIICHHOTO BO3AYXd;  CUep —
BJIZXKHOCTh CTHIKOBOM BOABI (B YIJIaX NMOpP); &U¢ — BIAXKHOCIH I'PYHTA I1OS CBO-
BopHoit noBepxHOCTDIO.

QopmupoBaHKe IpaBATAUMOHHON e€MKOCTH NpefcTaBnsier coGo#t ZOBONBHO
C/IOXHBIA OMHAMHYECKHH npolecc, MOCKOIBKY NPH HeCTaUHOHApHON dmnrTpam
HPOHCXOOUT nepeOopMHpOBaHHe KaMWUIAPHOA 30HBI, CBA3aHHOE C HeoOxomm-
MOCTBIO IlEpeRayd BOLbL! X3 BepxHell yacM ee Ha cBOGOAHYI0 MOBEpXHOCTh T'pa-
BUTAUMONHHON 30HBI. Tak NpH NMOHMIKEHMM YPOBHS KalNsApHas 30H2 B HaYalb-
HEI NMepHof, OCTENEHHO pacTAMMBAETCA, a NpH AOCTATOYHO HJIMTENLHOM pPaBHO-
MEpHOM CHIDKEHMM YPOBHs HAcTynaeT JMHAMMYECKOe paBHOBeCHe KaMMINAPHOR
30HbI, KOI'ia 3MOpa BAOKHOCTH IO €€ BBICOTE HE H3MEHSETC s, a JIMILE Oy CKaeTCA
napamienisHo caMoH  ceGe CO CKOpPOCTBIO ONMYCKaHWs CBOGOIHOH MOBEpXHOCTH.
J10T mpole¢cc NPUBOOMT K TOMY, UTO B HayallbHLIH NepHOX HeCTALMOHApHOTIO
pPeXHMa BOJIOOTIayYa MMeeT  3aMe/UIeHHBbIft XapaKTep, Tak 4To KodddHimeHT
BONOOTHAYM B [AaHHBI [epHOA, TNOCTENEHHO YBENHUMBAETCH, MOCTHras CBOETo
NpEAENBHOro 3HaueHus npu crabunu3sanyu GopMe! 3MOpPHl  BAAKHOCTH B KalWi-
JApHOU 30HE.

Oco6eHHOCTD CHMXKEHMS YPOBHSA IIpH OTKa4YKax B Ge3HaNmopHBIX IUIacTax,
KOTAa NMPOHCXOMUT pe3Koe BhINOJIaKUBaHKWe rpadyka MPOCICXMBAHUA B Npoliec-
ce GopMHpOBaHHA I'PABUTAIMOHHON BOMOOTA3UM, MONYyYMa Ha3zBaHMe “addekTa
Bonrona” [12, 49]. IpomoNXKTeNBHOCTL ITOTO NMEPUONA, HA3HIBAEMOTO JIOK-
HOCTAKMOHAPHBIM PEXUMOM, MOXET COCTABIIATH HECKONBLKO CYTOK, UTO NpENbEB-
JIACT ocobble TpeGOBaHMSA K METOIMKE OTKAYCK M HX HHTepIipeTaluu.

10.7. Koabduuuent ynpyroit BofooTauw m* — 0oKasaTens ynpyroi#t Bono-
OTAaYM®> YNCIICHHO OMNpeNeNsieMblif KOJIHYECTBOM BOALI, KOTOpoe MOXeT GBITh
NOJIYYEHO C edMHMUbI IUIOWIANM BOJXOHOCHOIO NOPU3OHTA MPH NMOHWXKCHUH Hanopa

Ha | Mm:
M*= aB8*m, (31)
1 BopmooTrmaua — CHOCOBHOCTD BOJIOHACBILLICHHOr0 I'PYHTa (FOpHO# NOPOBI)
OTAABATh BOOY MO fieficCTRHEM I'PaBUTALMOHHBIX CHIL.

R
“ Ynpyras BOR0OTa4Ya — CBOHCTBO HANMOPHOIO BOLOHOCHOIO FOPH3OHTA OTH-
BaTh BOMAY NpH CHATHHM Hanopa.

H
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rae 4 — 0GbeMHBIN Bec BOMbI, V1A HPECHOM BOMbI MPHHUMAIOT A4 =1} ,d"— K03
QHUMEHT YHPYTOeMKOCTH MIIACTA , XapAK TEPU3YIOIIHI KOHMYECTBO BhICBOGOX 8-
jowleifict _BOonbl C© eguHMUB! of6beMa muacTa npU NOHMXKEHHMH  NaBJICHUs Ha
1 xrclcmz;/f( — MOLHOCT IIIACT8. 1

0.8. Kos(puupeHT  YPOBHENPOBORHOCTH a, , M2/cy'r, XapaKTepu-
3yloumMit CKOpPOCTE PAaCHpOCTPaHeHHA KoneGahusg ypoBHS, WICIEHHO PaBeH OTHO-
meHMo KoapduuMeHTa BOOONPOBOIHMOCTH K  Koabdumenty sonooms.alzn)a

(

ay= T/u.

10.9. KosdduumeHT mHe30NpOBOAHOCTH 4, M/CYT, — MNOKa3aTelb hedo-
NIPOBOJHOCTH, XapaKTEPH3YIOIMK CKOPOCTh PACNIPOCTPAaHEHUs HaBACHUsA Hallop-
HBIX BOJI, YWMCICHHO PABHLII OTHOWIIEHMIO KO3D(MLUHEHTA BOHONPOBOIMMOCTH
K xo3ddunuenTy ynpyro#t BOOOOTIauM

a=71/m" 33)

TTockonbKy B OCHOBHEIC pacyeTHble 3aBHCAMOCTH OOBIYHO BMecTo Ko3hdu-
UACHTA BOJOOTHAYM BXOIMT  KO3PPUIMEHT YPOBHENPOBOIHMOCTH (mbe3ompo-
BOJHOCTH) , HA NpPaKTHKe B KayeCTBeé OCHOBHBIX TMIPOTeOJIOTHYECKHMX Tapa-
MeTpoB oObMHO omnpepensoT Ko PuIMeHTH BOKONPOBOIHMOCTH (PUNBTPALMK)
¥ YPaBHENpOBONHOCTU (NBe30NPOBOSHOCTH) .

10.10. [TapameTp neperexanus B xapaxTepusyveT B32aHMOCBI2L BOJACHOCHEIX
TOPH30HTOB ¥ ONpeRIsercs COOTHOLIEHHMEM BOONPOHHLAEMOCTeH OCHOBHOTO
WiacTa U pasfelsioumx cnaGonpoHuuaemMsIx ciioes. Eciy neperexaHue NMpoMcxo-
mut 9€pe3 cnom, nexaupie B KpoBlle H NOAOLIBe BOJOHOCHOrO I'OPHM3OHTa, TO
napameTrp B onpepenserca no gopmyne

km ! (34
B= ]/(kf/mq)-*(ka/rm) ’

roe K,k %,(/)c 2 — x03hdHIMEenTs GUALTPAMH 0CHOBHOTO BOOOHOCHOTO TOPH30H-
Ta 1 cN80ONPOHMIZEMBIX CTI0EB, NEKAMUX B KPOBJIE U NONOILIBE; /M, /71y, Ma— CO-
OTBETCTBYIOUIME 3HAYCHUA MOLKHOCTEH,

10.11. Ko $uumenT conpoTUBIeHUs 3auneHHOTO cost Ag 1 xoadduument
NMepeTeKaHUs A XapaKTepH3YIOT CTelleHb TH/IP3BIMUecioit B3aMMOCBSA3M NOBEPX-
HOCTHBIX M MOJ3eMHBIX BOJ, ONpe/eliseMoil CYMMAapHpIM CONIPOTHBIICHHEM PYCIIO-
BBIX OTIIOXeHHuH, 06yCIOBIIeHHBIX HECOBEPIIGHCTBOM Bpe3a peKu B BOJOHOCHBIH
TOPH30HT, HAJIHUKEM CNaGONpPOHUIIAeMOT0 33WICHHOTO CNOSt B HEOJHOPOAHOCTHIO
PYCNOBBIX OTIIO)KEHMI.

ITapamerpsl Ag ¥ A onpeAEIAOTCA N0 CIEAYIOLMM 33BHCHMOCTAM [12]:

A= ok (35)
As 1/8,km, 36)

rae k, H M, — COOTBETCTBEHHO xko3bdunueHT GMUILTPSUMH ¥ MOUKHOCTD 38UNIEHHO-
PO CIIOA.

10.12. B mpaxTHYECKHX pacueTaX OIS YCIOBHIt yCTaHOBHBILelics (PUIBTpa-
UMy HauGoNbllee PacHpocTpaHennue NONYYHWI MeToq, y4yeTa OGIIero conpoTHBICHNA
PYGIOBBIX OTIOXKeHHMil, NpepnoXkeHHbI! B.MllecTakoBBIM M OCHOBaHHEI Ha
YBEJIHYeHHY UCTHHHOI'O PACCTOSIHHS OT Bofio3a80pa 0 peKH Ha BenumHy Al (npu
3TOM MNPHAMMAETCA, UTO NONONMHUTENEHOE COHNPOTHBIIEHHME, CBSA3aHHOE C YBeENH-
YEeHHEM IJIMHLI [OTOKA Ha BEIMUMHY Al OydeT SKBHBWICHTHO CONPOTHBIICHHIO
PYCIOBRIX OTIIOXEHMIE) .

——— -

YpOBHENpPOBOIHOCTE — CNOCOGH
- OCTh BOOOHOCHOTO TOPU3OHTR [IePeaaBaTh KO-
neGaHuA YpopHs Ge3HINOPHBIX TTOA3EMHEIX B O P pex ©
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OcHoBHbIe MONIEBBIE METONDbI H3YUeHHs (PHIBTPalHOHHBIX CBOHCTB
TPYyHTOB (TOPHLIX OpON)

10.13. OcHoBHbIC TONEPble METOAR! LelecooGpasHo pasHemuTh Ha [IBe rpyil-
Ibl: MeETOAR!, NMpUMeHSEeMpIe IS H3yYeHMA ¢UILTPaUMOHHBIX CBOMCTB BoOJO-
HOCHBLIX TOPH30HTOB (IUI12CTOB) WIH IPYHTOB 30HHI a3paluy.

10.14. OcnoBHolt MeToA H3yueHUA (GMIBTPAUMOHHBIX CBOMCTB BOHOHOCHBIX
TOPH3IOHTOB — OTKAYKA BOABI M3 CKBAKUHLI. OTKauKu NOApPasAIAIOTCA Ha TPH
Bupa: npoBHbIe, ONLITHBIC H ONLITHO-3KCIUIYaTAHOHHEBIE,

10.15. IIpo6xriMM oTKaYKaMu onpo6GyIoTca Bce THAPOTEONOTHYECKHE CKBA-
3¥MHBI, npoGypennrie B mponecce M3BICKaHuM, ITM OTKAUKH NPOUIBOAATCH IjIs
NpeaBapHTeIbHOA olleHKH KO3(dunpeHToB GUIBTPAUMU ¥ BOJOHPOBOAHMOCTH
BOJOBMeEIAIOLMX [OPOJ, XMMHYECKOTO COCTABAa IOA3eMHBIX BOA i NONY-
YCHHS CPAaBHMTCIBHOA XapaKTEPUCTHKHM PAITHUHBIX YYACTKOB M 30H BOJOHOC-
HOro ropusoHra, OnpoGoBaHne OOHHOYHLIX CKBAXKMH HMEET PAL APKO BhIpaXeH-
HBIX cllenduuecKnX 4epT, oOycnoBimBaeMbIx pesKoft HHTeHCHdHKalMelt noToxa
BONMH3H onpobyeMolt CKBOXUHEI, 3 TAKXKe NPOSBJICHUAMH BoNee CII0XKHOTO Xapak-
Tepa NMOTOK2 B MPHCKBAKUHHON 30He H B caMoit CKBa)KHHe,

10.16. OnEITHRIE OTKAYKH — OCHOBHOM BHME, THAPOTEOJIOTHYECKHX paGoT.
B 3aBHCHMOCTH OT HaNlUuMf WM OTCYTCTBHA HAaGNIONATENBHBIX CKBaXMH OIBIT-
HbIe OTKAYKHN TIOAPSHENAIOTCA Ha KYCTOBble WM OZMHOYHbie, KyCTOBRIE OTKAY-
KH — OCHOBHON BHM ONBITHHX paboT NpH M3BLICKaHMAX, KOTHAa OCHOBHOH 3ana-
yelt ABNACICA ONpeneieHHe IMApPOTeONOTHYeCKHX NapaMeTpoB M M3yueHHe Ipa-
HHYHEIX YCTIOBHI.

10.17.TOCT 23278-78 mnpepycmarpupaeT ompegenenue koadhduupenra
BOZloMpoHHIaeMocTH  (GHNbTpauMM) KYCTOBHIMH MCNLITAHHAMM (B CIOXKHBIX
TUAPOTCONIOTHYECKAX YCIOBUAX H DA OTBETCTBEHHBIX 0OBEKTOB) M OOMHOY-
HBIMM (B NPOCTHIX IHAPOreOSIOTMYECKHX YCIOBHAX ¥ MPEHMYLIECTBEHHO Ha PaH-
HHX cTagMax HccneroBaHuit) . IIpu 3roM Heo6X0XMMO HMETh B BULY, UYTO B NIPO-
Hecce OMMHOYHBIX MCILITAHKM oNpefensercd Tonbko k, km umi 7. CegoBarens-
HO, KYCTOBbIE MCILITAHUA IS ONpefeNicHMA ApYTHX NapaMeTpoB NOJDKHLI NpHMe-
HATBECA O718 JIIOOBIX THIPOTeoJIOTHYECKHX YCNOoBHH N MO6hIX 0GBeKTOB NpH yCIIo-
BMH, YTO M3LICKATENh He MOXeT MPHHATH 9TH M3paMeTphl IS pacueToB Mo aHaNo-
THM C M3YUCHHBIMY TEPPUTOPUAMY,

Omnpenenenne THAPOTeOIOMMYECKMX MNApaMeTpoB KYCTOBBIMH MCHbITAHHSMU
pernamenmupyetca CHull I-9-78 (mpun. 6) .

10.18. Ecnomor‘a'renmmMu MeTojaMH NoNeBRIX Hcnpitamuit mo IOCT
23278-78 ABAAIOTCA: HarHeTaHMEe BOABI B CKBAKWHBL (WIS CKATBHBIX TPCIMHO-
BaTHIX MOPOR) M pacxomomerpus (onpepeyiende  GUILTPAHOHHBIX XapaKTe-
PUCTHK IS CJIIOUCTHIX I'PYHTOB NIPOMCXOOHMT MO paclpeleleHHI0 CKOPOCTH OBH-
XKeHMA BOJBI — PacXoAy HO CTBONY CKBKHMHEI IPH OTKAYKe HIH Hamse) . Tex-
HoJlorusl IPOBENEHMA  PacXOJOMETpHH H HCNOJNB3yeMad NP 3TOM anmapaTypa
paccMmoTpeHEl B pabote [18).

10.19. Nonyckaemnle x NPHMEHEHHIO METOAb] — HANTMB BOALI B CKBHKHHBI
B IPyHTaX ¢ KospdrmentoM bunprpaumu He MeHee 1 M/CYT M CTaUMOHapHKIe
THAporeonornyeckiue HaGnoaeHus. Crefyer OTMETHTDL, 910 JOCTOBEPHOCTH OLEH-
KA Kk, Kin  TI0 DAHHBIM 3KCOpecC-HANMBA (OTKAYKH) B 3HAWMTENbHOU creneHw
38BMCHT OT COXPaHHOCTH HPHCKBRXMHHON 30HLI, IOTOMY IS MX IIpUMeEHe-
HMs  TpeOyerca [0Ka3aTellbCTBO HE3HAUMTENHHOIO BIHAHWA CONPOTHBIICHHA
TIPHCKB 2XXUHHOM 30HBI.

10.20. Muponenxo B.A. u Iecrakos BM. [49] cuuraior, wro *sxcmpecc-
METO[BI” M@0 NPHIONHE! IS HAAEXKHOIO oNpeaesieHHSA THAPOreoNOTHIECKHAX
mapamerpoB. JTo OOLACHAETCs, B YacTHOCTH, MaciuTabueimu 3ddexTamn,
cxHH-3b(PeKTOM M NPAKTHUSCKH MONHBIM OTCYTCTBHEM OOGBEKTMBHLIX KPHTEPHMEB
i BHIJENEHHS NPENCTaBUTENBHOIO YYaCTKa HMHIMKaTopHoro rpaduxa. Ilo-
3TOMY HA NpPaKIMKe SKCApecc-onpo0OBaHMA YACTO NpeBpaluaoTcs B GhicTphift
MeTof, omnpefie/iecHHs HeBepHBIX 3HaueHMit napamerpoB. BMecre ¢ TeM aKcmpecc-
ONpoGOBaHUA NOMOTAIOT BBHIUIONIHATE KAaYECTBEHHYIO OLEHKY BOJOOOGHILHOCTH
IDTacTa MM NpUGUARTPOBOH 30HBI CKBAXHUHEL.

JKcnpecc-HanuB, HaDpUMep, MOXKET GLITL HemonnaoBan [64]:
s Gpicrporo M Ge3 GonblMX 3aTpaT CPeICTB M BpeMeHH OTpEHEseHAA
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BeMMUUH Ko3bduuMeHTa GUIBIPAIME HIH BONONPOBOIMMOCTY 06BOAHEeHHBIX
nopoj, Ha MOKCKOBON U NpeABapUTENILHLIX CTaiUAX pasBenakH (WisA uenelt Bopo-
cHaGxeHus) ;

NS onpepieHBs (MIBTPAMOHHKIX CBOKCTB HOPON NpH3aGONHOR 2J0HEI
CKBKMHBI WM HeGOJNBUMX YYaCTKOB, HeNOCPEACTBEHHO ITPHMBIKAIOUMX K ONbIT-
HO# CKBaXHME;

U1K OLLCHKH COCTOSIHUS paHee NMpOOypeHHbIX CKBaXHH;

I OLEHKH COCTOSHMA H HHEDIHOHHOCTH HAGIMIONATENBHEIX CKBAXKHH;

IS ONpeneeHHA CTeNeHH HeCOBEPIIIEHCTBA CKBAXKHH,

10.21. OcHopxolt MeTo, H3yueHusS QUABTPAIMOHHLIX CBOUCTB TIPYHIOB
30HBI a3pAlMM — HWIMB BOMAHI B 1ypd. MeTOABI, OCHOBaHHEIC Ha TEODHH YCTa-
HOBHMBIIETOCA ABHXXeHHA BOAk! B rpyHre — Bonneipesa, HecrepoBa, Nupunckoro.
Me'romi;, ocuonaunMue H2 TEOPUM HEYCTAHOBHBLLIEIOCS NABHXEHHA Boabl — Bunpe-
mana, BepuruHa, Metopyuxa JI0 IPOBEMEHMIO ONLITOB M PacyeTa Ko! eHTa
q;unbrgauuu naHa B paGorax |8, l'£048,n'55, 84]. P g

10.22. BcnoMorarenstble MeTOObl — HATH € BOOL B CKBaXHHN, Ilo-
nyCcKaeMble METORbI — HANKB BOLH B CKBOKHHEI I64 i.

THIH3aLMA PACIETHEIX CXEM H YCIOBHH NpOBeeHHA
ONBITHO-PHIBTPALHOHHLIX PADOT /UIA pacdeTa
THIPOTe0JIOTHYECKHX IApaMeTPoB

10.23. MHOroOGpa3ue NPUPOAHBIX YCNOBHR H TeXHOJIOFHYECKHX CXeM IIpo-
BEEHUA ONLITOB OOYCHOBIMBAIOT HeOGXOMMMOCTE TMIM3allMM PaCUETHBIX CXeM,
K KOTOpPHIM Moxer GhlTh cBefieHa peanbHas MpHpoaHas oGcTaHQBKA fIpH MHIPO-
reonorMyeckoli cxeMaTMlalMM [y MHTepNpeTAUMH PE3yNbTATOB ombiTa. UHTEp-
NpeTaisa AOJKHA OCHOBLIBATHCS Ha IMyOOKOM aHalM3e THAPOreoIOTHYeCKHX
ycoioBuit. IIpH 3rom mpegBapuTeBHYIO CXEMATH3aLMIO HeoGXOOMMO BHINONHATH
yXe NpH HPOEKTHPOBAaHMH OMNBITA N0 AAHHLIM IPeAUICCTBYIONIEIO KOMIDIEKCA
nomneBbIX paboT. OCHOBHBIM COHepXKanMeM HHTEPNPETAlMH ONBITA ABNNETCH
JIOKa3aTeILCIBO COOTBETCTBHS OMBITHERIX 3aKOHOMepHOCTeH H3MeHeHMs YpoBHedt
MPHHATEIM Ijis 06paGoTKH MaTeMaTHICCKUM 3aBHCMMOCTAM.

10.24. OctanoBHMCS HAa XapaKTepuCTMKe IIpPOCTPaHCTBEHHON M3IMeHuM-
BOCTH (HEODHOPOMHOCTH) DWIETPAMOHHLIX CBONCTB BOJOHOCHBIX I'OPH3OHTOB.
CyuwectByonme KIaCCHPHUKauMH HeORMHOPOSHOCTH, MpUBeMleHbl B Tabn. 6, mud-
depeHIUPYIOTCH N0 OUEHKE CTENeHH HeONHOPOOHOCTH BOHOHOCHEIX TOPHIOHTOB
NpH TMepexone OT NOKAIBHLIX 3HAYCHMH NapaMeTpoB K pacyeTHbIM Iapamerpam
IUIacTa M CTeNeHM HeOAHOPOMHOCTH C YueToM MAacIiTaGoB ompoloBanus Iyist
OLIGHKH JIOKAIBHBIX 3HaueHHil MapaMeTpoB HpH WHTEPNpPETALMH Pe3yNHTATOB
OIKITOB.

HeonHOPOMHOCTh KAK BHICIIETO, TAK H HM3IUEro (CTPYKTYpHast HeOJHOPOH-
HOCTh) NOpAAKA, OGLIYHO He NPENATCTBYET PacCMOTPEHMIO HEOMHOPOAHBIX BOJO-
HOCHbIX TOPH3OHTOB B mpeaenax oGnacmi Bo3feliCTBHS BO3MYIICHHA KakK Of-
HoponHO# cpemsl, a mpossienne 3dhdexmpHot (xaoTueckolt) GUNLTPanHOH-
HOM  HEOHHOPOOHOCM CYIECTBEHHO CITIAXHBACTCA No Mepe pocTa ofmacm
BIMAHHA BO3MYILLUEHNS (HaNpuMep, MPH KYCTOBBIX OTKAYKAX) .

Bnusguue HeOOHOPOAHOCTH HU3LUEr0 HOPANKA MIH CTPYKTYpHOH HeomHo-
PONHOCTH IpH MHTepNpeTalMH KYCTOBHIX OTKA4eK YYHIBIBACTCH COBPEMCHHEIMM
METo acyeTa Mapam B I HIOKENPUBEEHHRIX TMIOBBIX PAaCYeTHBIX
cXeM i7, 12?48, 49, 53?6910:1‘;)0 P

10.25. ITo 0coGCHHOCTAM pexHMAa [BIDKEHHA NON3eMHBIX Bop, (OcylleHHe
mwiacra B Ge3HANOPHBIX BOAOHOCHBIX NOPH3OHTAaX MM YHPYTHE pexxum dirsrpa-
MM B HaNOPHBIX TOPH3OHTAX), MO CTPOEHHMIO BOMOROCHLIX TOPH3OHTOB B IDla-
He HIH BEPTHKAIEHOM paspele, 0 XapakTepy BHEIIHHX rpaHHL; oGnaci Gunb-
TpauHH BLIJIENAIOT CNeAYIOIINe THIOBbIE CXEMBI:

A. HeorpanmuyeHnble BONOHOCHBIE TOpH3oHTH (oGnacts GHIBTpanyH uMeeT
3HAYMTEIRHEIC pa3Mephl, MPHYeM HCTOUHMKH BO3MYILEHMS HACTOJIBKO YHaneHh!
OoT rpammu o6macTH, Yro BIMsSHMEM ITHX TPAHHIL MOXHO NpeHebpeds) , yCoBHO
OJTHOPOJHEI€ TIO BOGONPOBOJHMOCTH ;
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1. HanopHhie BOJIOHOCHBEIE F'OPH3OHTHI B PHIXJILIX OT/IOXKEHHSX, H30JMPOBaH-
Hul¢ B KpOBJIe K HOJOLIBE,

2. Be3HanopHble BOJIOHOCHBIE NOPH30HTHI B PHIXJIBIX OTIOKEHMAX, H3ONH-
POBaHHbIC B IOAOLIBE,

3. Hanopupie ¥ GesHanopHble BOXOHOCHBIE TOPHIOHTH B TPEHMHOBATHIX
nopongx.

I)013. HonyorpaHnueHHpe BOROHOCHBIE TOPH3OHTHL (MCTOYHMK BO3MYIUCHHS
HAXOMMTCE BOGNIM3M omsoft  Kakoi-ymGo rpaHMunLl 06macTM, ApyTHE CpaHUIE
YOANEHBl Ha 3HAUUTENBHOE PACCTOAHWE M MOTYT He YWMTHIBATHCA) . ['pamiedt
o6nac QUNLTPAIMHE ABNAETCH KOHTYp MOCTOSHHOIO Hanopa (H=const  uvacr-
HBIft ciyualt PPaHMVHOTO YCJIOBMSA NEPBOIO PoJia) MIM HeNpOHMIUAEMBIA KOHTYp
Q=0 —~ yacTHEI#H CjTydalt TPaHHYHOrO YCIOBHA BTOPOTO poaa.

B. OrpasnnueriHble BOJIOHOCHBIE TOPM3OHTHI (06MacTs QUILTPAHH HMeEET
OTHOCHTEJIGHO HeGoJblle pa3Mepbl, B CBA3M C YeM MCTOYHMK BO3IMYILEHMK
HAXOJMTCS B 30HE BIMAHAA IPaHMl, oGnacTM C HECKONBKHX CTOPOH), YCIIOBHO
OJHOpOAHbIE IO BONONPOBOAMMOCTH. I'pamMupl o6mactH GWIBTpauMM IOBYX
puneB : H=const u @=0. Omu MoryT GMTH PA3BOPOTHEIMK HIIH OJTHOPOTHEIMH.
YnpouleHHEIe CXeMBL:  IUIACT-IIONIOCA, IUIaCT-KBAAPAHT, MIACT-yTOJN, [Ia0T-KPyr.

T'. BojoHocHEIC TOPH30HTHI B CIIOMCTBIX TONIAX (ABYCGIofiHOe CTpoeHHe
WIH MHOToclIoMHOoe cTpoenue). B paGore [7] pacvyeTHBIe CXeMBI WA CIIOUC-
THIX IDIACTOB [AeTATHIUPOBAHLI.

J1. BOIIOHOCHBIE MOPH3OHTH HEOMHOPOMHBIE B IUIaHE N0 BOJOMPOBOAMMOCTH
H (M) BoaooTHAvE.

E. BogoHOCHBIE TOPH3OHTEl C NOKATEHBIMH OYaramMH MMTaHHA WM pasrpys-
KH B 30HE HCTOUYHMKA BO3MYIICHUA.

Ilo crenery BCKpLITMS BOAOHOCHOTO NOPH3OHTA ONLITHON CKBaKMHOK BLIfE-
JIAOTCA CKBaOKUMBI COBEpIIeHHbie H HecoBepilieHHLle. CTelleHb BCKPHITMA BOIO-
HOCHOTO TOPH3OHTA CYLIECTBEHHO ONpepelser CTPYKTYpy QHUILTpalmOHHOTO
NMOTOKA HPH OMBITE M CXEMY N0 MHTePIIPETAlMH «

lo nameHenuo GUNBTPAUMOHHOTO MPOLECCA BO BPEMEHH BBIIENAIOT ONMBITH
B CTAUMOHAPHOM M HECTAUMOHAPHOM PEXHMAaX.

Mo pexaamMy BO3MYILCHMA BBIACNAIT ONBITHI C NOCTOSHHBIM MM H3Me-
HAOLMMCS 110 H3BECTHOMY 3aKOHY AeGuTOM.

10.26. Hanussl B wypdbl SBASAIOTCA OCHOBHBIM METOfIOM OMNpefeNeHHs
THIpPOTeoJIoTHYeCKAX napameTpoB (K, Aly ) 30HEI aspamun. Ilpu uudunsTpamum
H3 wypda NOTOK KMeeT trpe:mmat‘uo CIOXHEIA XapakTep, B 3HaYKTENBHON
CTeNeHM omnpepensieMblit HEOTHOPOJHOCTHIO CTPOSHMS 30HB! a3palyM, B CBA3M C
YeM He NPe[CTaBIIAETCA BO3MOXHBIM COCTABHTH PacyeTHYIO CXeMY (DHIbTpaluH
u3 wypda, [losToMy pNis NMpaKTHYECKHX PacyeTOB NMPHHUMAETCS PAacyeTHas cxe-
Ma BEpPTHKaNbHOIO mpocaunBanusa. IImacT paccmaTpuBaercS KaK OIHOPOMHBIL,
Yuyer aHM30TpoIMM rpyHToB (o KodbduumeHTy unbTpanuu) NpOH3IBOIMTCS
lfgsfmmum naGopaToOpHEIX aHATH30B CNOEB TPYHTa HM)KE IMIOCKOCTM HAIHBA

Hanuprl B mypdbi MOXKBO MPHMEHATH B TeX CIy4asdx, KOT/iA YPOBEHDb I'pyH-
TOBHIX BOJ HaXOOMTCA OT OHa mypda Ha rnyGHHe He MeHee CYMMBI BO3MOXHOMH
MOLLIHOCTH 30HB! TIPOMaUMBaHusA, oGpasyoielica B npolecce MpOBEdeHNsA OMbITa
H BBICOTHI spHOoro nopgHA™A. I[Ipaxkmiuecku 3ra rNyOHHA MPUHMMAETCH
paBHoit Sm [48,55].

10.27. IIpy MOIHOCTH 30HEI aspauyn S—10 M pekoMeHOyeTCs BHINONHATH
HATMBBI B HECOBEPICHHBI® CKBAXHHLI (M3-32 TEXHHYECKMX TPYAHOCTe#t NpH Ha-
nyBax B wypd mpu ero mmy6uHe Gonee 5—10 M), pasMelucHHRIe BHYTPH MC-
CNeAyeMOTo IUTacTa MM Y ero BOAOYNOPHOH KpOoBJIM (momomBEL) . B smux cny-
4asgx Heo6XopMMO, uToGBl HAaMop, H3MepAeMbIlt OT BepXxa pabouelt yacTh cxpa-
*UHEL, B 10—12 pas fpephiwan paaMyc HACHIILEHHS Noposi Bomolt [17].

10.28. [Ipn CTOHCTOM CTPOEHMM 30HBI a’pallMM, KOTHa B Hell HMeOTCA
NEecYaHO-CyTIeCuaHbie CIOM MOIMHOCTRIO HECKQIIBKO METpoB, NOACIWIaeMble
TIHHACTBIMH CIIOSIMH, ONPoGOBaHHEe MOXET NPOH3IBOAUTLCA HATKBOM Yepe3 CKBa-
XHHEI B necvyaHstit cioffi. [lpu 310M NMOTOK pacrexaerca B ompobGyemom  (mec-
Y4aHOM) C10e, OffHOBPEMEHHO HpPOCaYMBASCH Yepe3 NMOACTWIAIIMY (IMHHHCThIH)
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cnoii. Takoe onpoGoBanMe [aeT NPHHIMIMAILHYI0 BO3MOXHOCTH ONpEJEIHTD
FOPH30HTAIBHYIO NPOHMIIAEMGCTE ONpobyeMoro CnoA U BePTHKATLHYIO MpOHK-
WAeMOCTh NOACTMIAIONIeTo Cios. MeTomykxa npoBefieHHS ONLITA M MHTepNpera-
M €r0 peayNLTaToB fassl B pabore [84] .

OcHOBHbIE METONBI PacueTa THOPOTEOJIOTHYCCKHX IAPaMeTpoB

10.29. CoBpeMennbie METOMBl [PACUETa THAPOTEOJIOTNYECKAX NAPAMETPOB IO
OaHHEIM OOP basupyioTc HAa YpaBHEHMAX HEYCTAHOBHMBIIETOCH MBHKEHHS IOA-
3eMHBIX BOJ.B YacTHBIX CJ1y4asX, IpH CTALMOHAPHOM MIMM KBA3HCTAIMOHADHOM
pexuMax ¢uILTpanyy HapaMerpsl K ¥ K/77 MOTYT omnpefensatecs no ¢gopMynam
Jhomon,

Haubonee pacnpocTpaHeHsl Gresysouye Meto, acdeTa INAPaMeTPOB:

MeToq nonGOpa WM MeTo[ NPOHUIBONBHEIX TOYEK )ﬁl& 39’ 53,54];

METOM ' NPOCTISKHBAHNA HM3MEHEeHMs] MOHIKEHUS YPOBHA BO BpeMeHH H
[0 WIOLANY UNH rpaq:oanannmqfcmﬁ {12, 48, 49,69]1;

METOJ 3TATIOHHBIX KpUBHIX |48, 53, 541 ;

MeTON MHTerpaLHOTO Gaatca 19, 49].

10.30. MeTon nopSopa muis pacueTHOR cxeMbl OombITa A.1 0CHOBaH Ha ypas-
nemm Tejtca, 5o KCTOPOMY ONiPSAGIACICA HOHMKeHUE Hanopa 3

2
S= & JArkm)E,(~r*/ 4at), G7
roe & — meOHT OoTKauKH; £7771 — Ko3bPHUMEHT BOAONPOBOAHUMOCTH; /*— Dac-
CTOAAHHE OT CKB3aXXHWHBI, Te onpenensierc MNMOHH)XCHNE Hanopa vYepe3 BpeMA

nocne HAYaNa OTKAYKH; 4 — ko3hIMIHEHT NBE3ONPOBOAHOCTH} El—mnerme
HAA MOKAa3aTeNbHAA ¢ YHKIMA, FHAYEHHA npuBemgeHsl B paborax 112, 49, 53, 54

MeTon 3aKIIIOYacTCsi B TOM, YIO M0 M3BECTHOMY OTHOLUECHHIO MOHMKEHUH
YpOBHA Ha Ipa MoMeHT2 BpeMeHH £, y ¥, -flopbopoM omipenenserca a

Si/S= Ei(-r*4at)/E,(-rat,), (38)

8 3aTe€M BBIVUCIACTCH KM &

km a £, ( rt )
= - .

780z i\ Hat,, (39
JUTHTENBLHOCTS Nlepuofa HaGnioaeHHit, B TeUeHHe KOTOPOTO CJIEAYET NOJB30OBATECH

¢dopmynamu (38, 39), onmpeneniercss BO3MOXKHOCTEO 3ameHbt dyHKumH £ ee
norapudmuyecknm npu GHxKenremM

t,>@s5r%a). (40)

HenmocTaTok 3TOro MeToja ~ COOTBETICTBHE INPHMEHACMBIX 3aBHCHMOCTEH peanb-
HEIM NPUPORHLIM YCIOBHAM MPaKTHHECKH He KOHTPOIMPYETCs, 2 pacueTbl NMPoBo-
OATCA BCETO N0 ABYM TOUKAM.

10.31, Meton MpoCHeXUBaBHA H3IMEHSHHUA TIOHI)KSHUS YPOBHSA BO BpeMeHH
¥ no mionzmu {Merop IkeikoGa) HaxOMMI UMpPOKOe NpUMeHeHHe I NepHoaa
oTKadKH, xorna dyuxuus £; (37) crasosuzcs 6nusxoRt x morapudmMmuecKo

- 01834 225at
s km 19 re : (41)

Spema, [0 MCTEUEeHMH KOTOPOTO MONMyCTHMAa 3aMeH3 HUHTErpalnuio# dydxumm
norapudmMuuecKoH, MONYywII0 Ha3BaHHE BpeMEHHM HACTYIUICHHS KBasUCTALHOHAp-
HOTO 'peKHM2, 3 30Ha, B KOTOpo# ClpaBemymBa jorapudmMuueckas 3aBHCHMOCTD
MEXIOYy NOHMXKEHHeM # BpeMeHeM, — 30HH (0GNISCTH) KBAa3NCTAHMOHAPHOTO
pexnma. OTmMUMTENBHON 0COGEHHOCTHIO 30HEI ABJACTCS OIMHAKOBLIH Temn
CHHXXEHHS YPOBHS BO BCeX TOUKaX, pacloJIOKeHHLIX B ee mpedenax. Pammyc
7, 30HBI KBa3HCTAUMOHAPHOTO peXXHMa onpelengerca no dopmyne

ro= Q63Vat . “2)
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Pac. 34. Tunosot rpadmux HIMeHeHMH NOHM- s
MEHMA NPH OTKAYKe M3 HANOPHOrO, Heorpa-
HHYEHHOTO, OAHOPOAHOrO NNAcTa 2

ted —
A

e

Lgt

Taxum 06pa3oM, B HANOPHOM U3ONHPOBAHHOM IDIACTE IOHHXEHUE YDOBHS uepes
olipenelteHHoe BpeMsa Nocie Hauald OfKauyKH CBA3AHO C NOTapndMOM BpeMeHM
MPAMOJIMHERHOR 3aBHCHMOCTBIO. IT0 MOCTYXHIO0 0CHOBOH rpad)0aHATNTHYECKOTO
MeTofla pacueTa apamMeTpoB MyTem aHANMM3a rpagukoBS—-1gf. Xox nameHeHus
YPOBHA B HalMoOpHOM M30IMPOBaHHOM IUIACTE B MOJyNorapupmiuyeckoM maciliTa-
Ge nokasan Ha puc. 34. Ha rpadmxe §-f{gt)Brinenserca asa yuactka. Ha yuacr-
ke I Touxu TOr0 rpaduka He NOXKATLCA Ha NPAMYIO JHHMIO. JTOT YYacTOK
OTBEUAET TEPHONY BpeMeHM, KOIfia JOTapuPMUYECKas 3aBHCHEMOCTH MEXKRY
TIOHMXEHUEM YPOBHA M BpeMEHEM OTCYICTBYeT.

IO npamMormHe#iHbI yuacTox rpaduka OTpaKaeT 3aKOHOMEPHOCTH H3Me-
HEeHHs NOHM)KEeHHA [IPH KBa3HCTalMOHAPHOM peXxuMe.

10.32. Ina pacuera napamerpoB rpadoanamumdeckum merogoM (m. 10.25)
(A.l1) ommiTHLIe maHHBIE TNOHHIKEHMIO MpeACTABNAIOTCE B BHAE IpaduKop
$-1gt, S-1gr, S-1g(%2)npu nocrosmmom pebure cxmaom. I HaXOX-
flevMfA YuacTKa rpaduixa, 0TBEYAOINETO KBAa3UCTAMOHAPHOMY PEXUMY, CyIIecT-
BYET KOHTPONLHOE BpeMs t = r%04q. Gopmynnl Wi paceTa NapaMeTPOB
paubl B Tabn. 33.

Ta6nuuya 33. Cnocobnt 06paGoTk OTKAYEK NIPpH §=const

o ——— e e et e e et e g o e e e e e e e —_———

S—1gt S—-1gr S-1g t/r2
01834 _ 03668 ¢183@
k c' km c,' km‘ -—v;—‘—

A Ar A
{ga=21gr-gas+£t | tga= -f,"—-aas—tgt ga=-fi-qas

HayansHas opmuHara A — 310 OTpe30X, OTCeKaeMbit rpadumxomM Ha OcH
OpAMHAT COOTBETCTBEHHO miph igt=0, 4gr = 0, 1g(¥/20. YrnoBsie xoadduumen-
THI FPadHKOB NPOCHEXHBAHNSA ONPEHENSIOTCA oTHOeHneM € =(S5-S1gt,~1a%,)
Imia BpeMernoro, C=(5;-S)/(1ar:-1977) nns miowapsoro v Ca(4,-S, /hg(ty

2)-19(t. /%7)] nna xoMOHHHPOBAHHOTO NPOCIEXNBAHNS.

10.33. Paccmorpim 0GpaGOTKY OTKaueK HA CTAJMH BOCCTAHOBJICHHA YpOB-
ust. [lomesnsim caoficmBoM mudopMauMm, nonyyaeMofl Ha CTamuM BOCCTAHOB-
TIeHMs YPOBHSI, SBIIACTCA €€ MEHBIUAd MO CpaBHEHHIO CO' CTAmMeH NMOHIDKEHMS
3dBHCUMOCTD OT HeperyIApHLIX H3MeHeHult nmeGura. Manaraemule manee npHeMbt
o6paGoTKH MAHHEIX BOCCTRHOBJICHMS YPOBHA HIHODHPYOT 3hdexT 3anoHeHHs
€MKOCTH CKBaXXHHL] BBUJLY HE3HAUMTEThHON BeJIHUHHEI NOT periHocTel, CBAIAHHBIX
¢ oum aBieHMem [12]. O6paboTka BOCCTAHOBIEHMS NOCHE OTKAYKH C NOCTONH-
HBIM 1eGHUTOM NMPOU3BOMUTCA N0 YPABHEHHIO

S= ak_fn?i‘_?u,-_?%ﬁ , 43)

rae T~ mpopomkuTensHocTh onniTa, # — NPOJOMXHTEIBHOCTD BOCCTAHOBIICHHA.
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Bpemennol M n)ﬁ)memm-mx BOCCTEHOBJICHHUA CTPOMTCA B KOOpPOHM-
natax _ S"— 1g[t/AT+ p¥ BpeMeHHOM NPOCIIEXMBAKNY YROGHee HCTIONE30-
BaTL 06GpaTHYIO BENMUMHY CAQXKHOTO BpemeHr ¢/(7T+t) pas TOTO, YroGL HMeTH
rpadux DpUBHIVHOTO BHJa — Bo3pacTaHme S* ¢ BO3pacTaHMeM  CJIOXKHOIO
BpeMenn. OpIMHATON CAYXMT TOBHIICHHE YPOBMA, T.€. Pa3HOCTL MEXAY [HHE-
MHYECKHMH YPOBHSAMH B SAaHHEI# MOMEHT BOCCTAHOBIICHNA ¥ B KOHIE OTKA4KH.

KoappunyeHT BOAONMPOBOIMMOCTH onipefienaercs Mo dopmyne

km= 21839, @4)

sm.‘
iga=_219r-035 + —F——th, @s)
rae C — yrnosoi koaddumuent rpaduxa S*— (g [t /AT+)];

Swmax— MAKCHMANBLHOE BOCCTAHOBIICHME YPOBHSA.

Ips ycnoeum t £ 0,17 paususeM “HacIeHCTBA” OTKaYKH MOXKHO
IpeHeOpeub. Torza o6paGoTka maHHBIX BOCCTAHOBJIGHHMS IMpPOM3BOIAMTICA KaK
V1 TOHMKeHM .

Tipeaensl NpUMEHMMOCTH CHIOCOGOB MPOCEKUBAHEA BOCCTAHOBIICHUSA OMNpe-
BENSIOTCH KOHTPONEHLIM BpeMeHeM. JIoMmKHO BRIIONHATLCA VCIoBNe

Taty=pgh w t>t,. (46)

MrnopupoBanme “HacnepcTsa” mepBoff cramuM BO3MYWieHMA upu oGpaGorTie
REaHHEIX BOCCTAHOBJICHMA YPOBHA cNOCOGOM BpeMeHHOIO NpOCeXXMBAHUA MPHBO-
JUT X NOTpelIHOCTH, BENHMHA KOTOpol 3aBMCHT oT oTHowuerus ¢ /7. Hanpumep,
npu t [T=2.5 NOrpelHOCTs I0CTUTaeT 45% B CTOPOHY 3aBLILUICHHSA K/m.

Ycnopus npumedumocTd ypasueHHA Tedica—[Dikeitko6a (41) npeppona-
ralnT; HOCTOSHCTBO [e6HTa, HANOpHEIY pexuM ompoGyeMOre HeorpaHHUEHHOTO
B IDIaH¢ BOJOHOCHOIO TOPM30HT3, €0 OJHOPOAHOCTL N0 (WILTPAUMOHHBIM
CBORCTBAM M MOIIHOCTH.

O6paGoTka pe3ynbTaTOB ONBITHHIX PaGoT NpPH CIOKHOM XapaKTepe BO3-
MYyIIeHYA (OCTanbHLIC YCNOBMY NPYMEHHMOCTH COXPAHAIOTCA) Ha CTRgMAX NO-
HIDKeHHS W BOCCTAHOBJIeHUA YPOBHA NaHa B paGotax [12, 53].

10.34. KpuTepus npuMeHHMOCTH IpadoaHaMTHYSCKONO METOHda B OrpaHH-
YeHHRIX HANOPHBIX mIacTaX (pacueTHhle cXemknl onkita: B,B,IJI) cienmywoume:

mia 06paGoTiu ONBITHRIX HAHHLIX NpH ONPOGOBAHHHM OTpPaHMYEHHBIX MNAC-
TOB B INIaHe MOXHO DONE30BATHCA AAHHBIM METOHOM NpH CeNyIOIMX OTpaHH-
YeHWsIX: a) st crnocobGa BPEeMEHHOTO M KOMOMHHPOBAHHOIO IPOCTIeNKHBAHMA
HCTIONB3YIOTCE  HaGNiomaTenbuple CKBOWHHLI, pPacHooOKeHHLIO B pamyce He
Gonee 0,3f (roe { — paccToAHME OT BOIMYIUAOLIEH! CKBAXMHLI [0 TpPaHUIb!
I1acTa) OT Bo3Mywalomie!t ckBaxuHbl; 6) pnsg cnoco6a mIoWIAmHOTO Mpocie-
XUBaHUSA MCTIONLIYIOTCA HabmoparenpHbie CKBaXHHBI B pamuyce He Gonee
04s51. TlpH BaHHEIX OTpaHMYCHHAX DOTPEIHOCTh 32 CYeT HIHOPHMpPOBaHMA
BIIMSHWE TPaHMI IDTacTa He NpeBhIlaeT 10%;

B CBS3M C TeM, YTO ONBITHAA HHdopMauus, NonydYacMas Ha CTagMAX NOHU-
JKEHHR H BOCCTAHOBJICHMA, HE ABJIACTCHA PABHOLCHHOM, OCHOBHOHK ANA OnMpefesn eHuA

flapamMeTpoB cuMTaeTcs HHdbopMaums, NoNyuaemas Ha CTaMH NOHMKCHHSA.

10.35. T'padoanamitiueckutt metor (meron, JkeltxoGa) npHMeHHM mis
06paGoTKi pe3ynsTaToB ONpoGoBaHMA HANOPHBIX IDIACTOB, MOIHOCTL H BOZO-
OTHA4Y2 KOTOPHIX OCTATCA NOCTOSHHRIMM B IIPOAOIDKEHHA ONBLITHEIX OTKa4eK.
BesHanopHsle BOZOHOCHBIC TOPH3OHTH OTIMYAIOTCH OT HANOPHHIX TEM, YTO HMX
MOIIHOCTh IIpH NOHM)KEHHH YpPOBHS ABIIAETCH BeJIMUMHON mepememmoif. OmHakxo
$aKTOM H3MEeHeHMA MOIHOCTH MOXHO npeHebpedus B TeX CJIyyasX, KOrfa BeyM-
YHHA MOHIDKeHUs K KOHUY OTKauyKH He npeBruiaet 20% HauansHoOR MOILHOCTE BO-
IoHocHoro ropu3onta. Ilpu Gonsitlem noMmxern# o0pabGoTkKa ONBITHBIX ASHHBIX
HOpOU3IBOJIMTCA Ha OCHOBe dopMymsl (41) B xooprunarax (2H-5)S 1gt.

Pacuertnie GopMynsl WA dy OCTAHYTCA TIO BHAY TeMH Xe, UTO H IS Hanop-
HOI'O ID1acTa, a B popmyiax ig ¥, B oTiHude oT HGopMynel s ksm, yBeTHud-
BaloTcA B fBa pasa umcneRHBle KO3ddymmenTe, O6paboTka MaHHLIX BOCCTEHOB-
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JieHus YpOBHS NPOR3BOJMTCH ciocoGamu npocnexwBanua Beswune (248 -89
rae S *— noBnileHMe OT JMHAMWYECKOTO YPOBHSA B KOHIE OTKAYKH.

10.36. Ha ocHOBe COBpeMEHHBIX NpefCTaBNCHUA 0 MexamM3Me QUNLTPRUHH
B Ge3sHANOPHHIX BOJZOHOCHLIX YOPMIOHTAX M 10 DE3yNETATAM AHANM32 OULITHBIX
AAHHBIX. MOHO CRENATH ClleRyouye Bumont (121 :

38KOHOMEPHOCTH W3MeHEHUd YpOBHH, NONyuaeMble IIpH  onpoGoBaHMH
Ge3HanopPHLIX BOJIOHOCHLIX TOPH30HTOB, MMEIOT YYACTKH, OIMCHIBAEMbIe Ypas-
HemweMm Tefica—JhkeftxoGa. [locnenyme, SBRASCH ACHMITOTHUECKWMM, (opmu-
PYIOTCHE ¢ 3aNa3fblBaHUEM OT Hauana ONbITa N0 CPaBHEHMIO C 3AKOHOMEPHOCTAMH,
NONy4aeMbIMH ITpU ONpoGOBaHMM HATIOPHBIX TOPH30HTOB. BemwwiHa 3ama3sppl-
BaHHBA M3MEHICTCH OT HeCKONLKHMX MMHYT JI0 HeCKONBKMX CyTox. OHa 3@8BHCAT
OT HEHM3BECTHRIX WMapaMeTPOB M DOJITOMY SBIAETCH BEIMYMHOH NPaKTHYECKH
HeNporHo3upyeMoit )

B 3aBMCHMOCTH OT BEJIMUMHLI 3aNa3fbIBaHHsi aCHMITTOTHYCCKHMX KBA3ZHCTS-
LMOHAPHEIX YYACTKOB BCE CJIyUay MHTeplpeTau¥ NOAPasAensIorcs Ha HpOCThHIC,
NpH KOTOpHIX 3afa3jbiBaHue He HabnopaeTcs WM HaQMIONAeTCH HE3HAWTILHO,
K CIIOXHLIE, TP KOTOPBIX 3aNasjhiBaHWe 3HAUMTENEHO. IIOCKONBKY acMMNTOTH-
YeCKHE KBA3UCTATHOHAPHBIE YYaCTKHA Jaxe B CJIOKHBIX CNY4asX, IpHA II0CTAHOBKE
OMLITHEIX PaBoT HeOGXOAEMO CTPEeMHTECH K BHIABIICHHIO YYaCTKOB, allIpOKCHMHA-
pylommxca ypasHenuem Teltca—)lxelico6a OpreHTHPYSCH Ha BEPOSTHOCTDH (IOXK-
HOIo «Iyyas, HeOGXOOMMO PpETyIMpOBaTh NPOJODKHTENBHOCTh ONBITA C TO-
MOIILIO OIIEPATHBHON TOKYMEHTAluK,

OpHY HAMYMM ACHMITOTHYECKHX KBA3HCTAIMOHAPHARIX y4acTKOB 06paboT-
Ka ONBITHBIX MaHHBIX MOXET IPOU3BOIUTLCA MeTomoM JDkeliko6a. CriocoGul
H npHeMnl oGpaGoTku GynyT 3aBHCETh OT BHA2 MONYHACMLIX 3aKOHOMepHOCTeH
u3MeHeHus yposHa, IIpy orcyTcTBHM 3bdexTa BonToHa H NOHIDKEHHM MEHBIIE
20% HawanbHO¥ MODIHOCTH BOJIOHOCHOTO TOpH30HTA 06paGoTKa HpPOM3BOIMTCS
TaK Ke, KaK M O HANOPHLIX IVIacToB, NpH OTCYTCTBMEM 3ddexTa BoNTOHA,
a Tax e TIpA HaMYMM €10 ¥ nomDxeHw# Gonmme 20% HauanbsHO#t MommHOCTH,
o%paﬁorxa IPOM3BOANTCA C HCHONB30OBAHMEM CIIOXHO# opnuvatit (2H —$)S .
O6paboTka ONBITHRIX AAHHLIX B MPHCYTCIBHH 3dbekTa BonTosa cBA3aHa ¢ HeoG-
XOMMMOCTBIO TIOMCKA NPEABAPHTEIIEHOIO PACIETHOIO Y4aCTKa.

Hutepnperaups NPOCTHIX CNyyaeB DIPH CJIOXKHOM XapaKTepe BO3MYILEHHS
¥ B OTpaHMYEHHLIX IIACTaX ONMKPAeTICsi HA NPHUEMbi W KPHTEPHH, PEKOMEHIIOBAH-
Hhle /WA HanmopHeIx miacroB. Ilpm couerammu 3ddexra BonToHa ¢ BIHAHHEM
rpeHUuHEIX (AKTOpPOB AHOMAIBHOCTH HHTEpHpeTau#s  OmMpacTcst Ha Qopmy
KoMOUHHpOBaHHOTO TpadWiKa M pPe3yNILTATEE KOHTPONA Crnoco6oM IIOIIAAHOTO
IIPOCIIEeXUBaHHS ;

st oOpaboTKH CHOXHBIX (JIYuaeB PeKOMEHOYIOTCH cnocoGbl xoMOuHE-
POBEHHOTO H IWIOHIANHOIO NMpOCIEKMBAHUA H3MeHeHHN YpoBHA. IlpusHaxkom mpex-
CTABATEJIBHOCTH aCHMITOTHYECKHMX YYacTKOB HAa KoMOMHMpOBaHHLIX rpadmiax
anAeTcs BhIXop TrpadHKOB HECKONBKHX Ha6noONaTeNnbHBIX CKBaXXHH Ha obugyno
acuMrrroty, BriusHue rpasuyHbeIX (AKTOPOB aHOMANEHOCTH BBIPAXKAETCH B TOM,
YTO ACHMITOTHYCCKHE YYaCTKH He HOCTHralorT obmiero rpadpHxa wim  OTKIO-
HAIOTCA OT Hero ¢ yBeilMuYeHHeM BpemeHH. IDnomagsoe npociexuBanHe NPoH3-
BOOMTCA HA MOMEHTH! BpeMeHH, NONafaioliie HA KOHEYHbIe YYaCTKH MOJIYyYaeMbIX
3aKOHOMEpHOCTe/l H3IMCHEHMs YpOBHS M B Rpelensl ofmerd XKoMOGMHMpOBaH-
Horo rpadmixa. BAHM30CTh 3HaueHm#t NapamMeTpoB, PACCUHTAHHLIX INIOMIAIHEIM H
KOMGOHHHMPOBaHHBIM CrnocoGaMi, SBNACTCA NOKa3aTEeSILCTBOM TOTO, YTO H36paH-
Hbit yuactroxk rpaduxa annmpoxcumMpyerca ypaBHenuem Tedica—IDketixoGa, a
NoNy4eHHLIE Ha €ro OCHOBe TIHAPOTeONIOTHYECKHE NapaMeTphl MABNMOTCH Aol-
CIBETENILHLIMH BeTHIHHAMH,

10.37. MeTomMKa pacyera napaMeTpoB IO HAHHBIM KYCTOBBIX OTKadeK MerQ-
gom IDkeltxo6a i Bcex pacdeTHmIX CXeM mpHBeneHa B paGorax (12, 49, 531.

10.38. MeTon, 3TamoHHoO#t KpuBO#t oOCHOBaH Ha ypaBHenum Teitca (37).
JranoHHas KpuBax HmpelcTamnser coGod rpadux 3apucnmoc ¢yuxkmm £; or
Ge3pasMepHOTO BpeMeHM Ha norapudmuuecko#t Oymare. I'padux Crpourcs mo
MoObIM 3aJaHHKIM 3HABYCHMAM BENMUMH, BXomsAumMX B GespasmepHoe Bpems. Jins
onpeneneHus A ¥ @ 3TATOHHAN KPHBas COBMELIACTCA C SMIMPHUECKOH, KOTOpas
upepcragngeT cofodt rpadux 3aBUCHMOCTH ONBITHONO NOHMKCHUA OT BpemesH
Ha Jorapudmuyeckolt Gymare B MaciutaGe 3ramomHoro rpagpuxa. Cosmelneune
sl
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TIPOM3BOMUTCA [0 YHOBIIETBOPHTENIBHOTO COBMAJICHWS 3ITANOHHOM M IMIMpHUe-
CKMX KDHMBRIX NpM YCIOBHM OCOXpaHCHMS MapaAUIENBHOCTH KOOPAMHATHBIX ocelf.
Tlo cpsuram ocelt onpepensorcs napamerpel. flpenens: npumemumocmn Mmeropa
OrpaHYNBAITCH MATLIMH OMANa’30HaAMH BpeMeEHH 1+ < 100s%/a. HapexuocTs
OmpeleieHnsA NapaMeTpoB ONpeNensieTcH CTeNneHno coBMelieHua. Ecnu He ypaerca
BOCHTBCA XOPOILIENO COBMEILEHMS, YTO HMMeeT MECTO NIpH AeHCTBMM pPAa3THYHbLIX
¢akTOpOoB, BHIZBIBAOLMX AcdOpMaAMH OTBITHBIX 3aKOHOMEDHOCTEH, HanbHelH-
1asi MHTEPOpPETAUMA OMBITHRIX [AHHBIX 3ITHM METOAOM CTAHOBHMTCA Heompepge-
JIeHHO#t.

10.39. Meton, uHTerpansHoro GamaHca OCHOBaH Ha oGpafGoTke KoMGUHMpO-
BaHHOTO MPOCNEXMBAHMS NPH KYCTOBBIX OTKAYKaX M3 COBEpIlIEHHBIX CKB®KHH
Ha OCHOBE YpDaBHEHWA Iyisi ONpeNeieHUs NMoHMXeHUs Hamopa S(r,¢) B mWiaHo-
BO-paJHaTBHOM MOTOKE, NONYYCHHOM METOAOM HHTerpansHoro Ganattca [9, 49

SCr,t) = @/2%T [n ¢R/r) =1+ (r/R)]= W,Q/4xT, S

rae R~ pagMycC 30HbI BNHAHWA.

Ip# Hanuuu¥ HECKOMBKUX HaGNMOBaTeNbHBIX CKBAXMH JAHHbLIE [DIOIUAIHOIO
APOCHEXUBAHNS HA KOHEYHBI! MOMEHT OTKAYKH A PaINHuHBIX MAP MBE30MET-
POB NpefCTaBIIAIOTCA B BUAE 32BHCHMOCTH OTHOLUCHHSA . =45/21gr
OT OTHOLUEHUsL A//A igr ; rme 4S - pasiua noHMxeHUNt B ABYX NEE3OMETpAX,
pacnonomem}ux Ha gacemmmxx\ It M7}, OT UEHTPATRHOK CKBAXKHHEL, 4/ = [},g—
s ) Agr =G {(riee /") -

Hcxopn ;3 BHD; ypannem’lx (47), rpaduk TaKO# 3aBMCHMOCTH HOJIXEH
GLITL NpAMONKHEHHEIM U OTCEKaTh HZ OCH &, opmaHary é, , O KoTopoll Haxo-
HJATCA NPOBOMMOCTD IUlacTa

T= 0,366Q/3, . “8)

Hocne 3toro Beperca oOpaboTka BpemMeHHOro (KOoMOMHMPOBaHHOIO) Npo-
CJIeKUBAHHS, If YeIO Ha pa3lIMyHble MOMEHTHI [0 ONLITHBIM AAHHBIM HAXONAT
sHaverus W, = 47TS/Q ,amno rabmuue [49] onpenmensior cooTBETCTBYOUME 3HA-
demnss R2/r2. AHau3 3aBHCHMOCTH AR4(7) no3BoNAeT NONYWHTb NapaMeTpsl
€MKOCTH.

10.40. IIpx  cTaumoHapHOM (KBa3UCTALHMOHAPHOM) pexume GUILTpaIMM
K03 puumeHT dunbrpauuy  (BOJOMPOBOOMMOCTH) MO [HaHHBIM KYCTOBBIX
OTKaYeK MOXKeT ONpEedeNATHCA no Hkecnegyloumm dopmyrnam lomou—Tuma
€ yueToM nonpaBoK BepHruHa Ha HecOBEPLISHCTBO CKBAXHH.

Hanopnute 60001

lenTpanbHas ¥ HaGmoaaTeNIbHAS CKBAKHHBI :

k= 03660[190/r)+ 0217(5.~ 5 )] “9)
m(S,~$,)
IlBe HabGmopaTe/IBHbIE CKB AKIHbI ; -
k= 0.366Q (g(re/r,)+0217(%:-Fal]
m ( Sy "32)

S0

Beananopnvie 800b
LlenTpansHad U HaGmogaTeILHAA CKBAKWHBI

k= 9738[19(n/ry) + G2ANE~EJ] )}
(2"/-5«—”(50—5')

HBe HabnopaTensHple CKBKHHD!

k= Q73QLIg(r/r)+ 02175~ %) 62
@H=5,-5:)(5,~52) ’
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Tabnuua 34. Pacver BemumH GHILTPAUHOHHBIX CONPOTHBICHNI

m/r

n s 1 13 ho [30 [100 [200 |s00 |1000 |2000

— e e e e i e e ——— -

0,1 10,00391 0,122 }2,04 {10,04]24,3 1428 1538 1695 (796 | 909
0,3 {0,00297 [0,090811,29 K,79 (9,2 |14,5 [17,7 |21,8 [249 | 28,2
0,5 10,00165 10,0494 10,656 [2,26 14,21 |6,5 7,86 1964 |11 12,4
7 0,000546]0,0167|0,237 10,87911,69 12,67 {324 (401 (458 5,19
9 10,0000481 0,001510,0251i0,12810,3 10,528 | 0,664i0,846 | 0,983 1 1,12

r1e 5,.5,, 5z — NOHMXKEHUsI yPOBHA COOTBETCTBEHHO B LIEHTPANBHOM, IepBON U BTOpO#
HabBmONATENbHBIX CKBAXHHAX; 3 W I3 — PAaCcCTOAHHA N0 MepBOit M BTOpo# Habsopa-
TeJIbHBIX CKBaXHH OT LUEHTPWTbHOM; E, ¥, F— BelMuMHbI QUIbTPAUMOHHBIX COMPO-
THBJIEHHH, YUYHTHIBAIOLIHE Heconepmeucrﬁo CKBaxpyH. II5A coBepiIEHHBIX CKBa-
KHUH GOpMYyNbl 3aNUCHIBAIOTCA Oe3 BenMUHH GMILTPAMOHHBIX CONPOTUBIICHWUIA,

Benuuduel QUABTPAMOHHBIX CONpOTHUEBNCHMH  mpencTaBieHbl B TaGn. 34
B 3aBHCHMOCTH OT OTHOLICHHA IIHHH! paGoued yacmi (puibTpa HEHTpanbLHON CKBa-
%¥uHBI { K MONIHOCTH BOZOHOCHOTO TOPH3OHTam M OTHOLUECHHAM K »

Ilpu onpeneneHuy BeMYMHBI ¥ NI Ge3HANOPHBIX BOJOHOCHBIX MOPH3OHTOB
MOIIHOCTb BOAOHOCHOTO TOpHM30HTa H yMeHbllaeTcd Ha NONOBHHY IOHM)KCHHSN
B LEHTpanbHO! CKBaXMHe. B Tom ciyuae, ecnid GUABTD LEHTPANLHON CKBaKMHbL
He3aTOIUICHHLUL, ero muuHa 1 yMeHBbLUAeTCd HA NMOJIOBHMHY NIMHEI OCYIIEHHOMR
yacTH ¢unbsTpa. HecosepilleHCTBO HAOMIODATENBRHBIX CKBOXMH, €CIM OHM Pacro-
JIOXEHbl Ha PacCTOAHMAX, NMPHMEPHO PAaBHLIX MM  [MPEBHINAOWMX MOINHOCTS
BOJOHOCHOTC TOPM3OHTa, OUYCHB HE3HAUMTENBHO H €ro MOXHO He YUMTHIBATh.

IpusenenHsie Belle GopMyTiBl CHpaBEMTHBE IS HEOTPAaHMUYCHHLIX MTACTOB
C YYeTOM BBILIENPHBeAEHHBIX (PaKTOPOB, OCIOXHAIONMX HHTEPIPETALHIO ONBITA.
OpHaxKo eciM. pacCTOsHUE OT UEHTPWILHOR HO HAGMIOPATENLHLIX CKBAKHH MeHb-
Ie, YeM pacCTOgHHEe JIO peKH, 3TH Gopmyibl 0GecHeudBaIOT HOCTATOYHYIO TOY-
HOCTh NPH ONpenesnieHuy K ¥ Ui NONYOrPaHMMeHHBIX nnacToB. ECm xe pac-
CTOsIHME [0 PeKM MeHbIHe, To IS pacueTa K crieflyeT IpUMeHATh GopMynul Popx-
refimepa u babGyuikuHa, yuyUThIBalolMe BIMAHHE PEKH.

10.41. PaccmoTpM crnocoGul  onpefienielusA xo3duuneHTa GUALTpANK
(BOHONPOBOOMMOCTH) IO BO3MYHLIAICILIAM CKBAXHHAM.

JNft COBEPILGHHLIX O CTEMEHM ¥ XapAKTepy BCKPHITMA BOZOHOCHBIX ro-
PH3OHTOB HCNONL3YIOTCA Popmynsl omou :

HATIOPHLIE BOOLI
P k=0366Q19 (Rn/%)/mS, ; (53)
6e3Hanophbie BOALI

k=0 73Q19(Ra/r3)/(2H~5,)S,, (54)

rpe Kp — NpUBEOEeHHbIH Paguyc BAMAHMA CKBAaXWH, M. J{ns yueta HecOBeplueH-
CTB& MO CTENEeHM BCKPBITHA HcHonaws3dylorcs dopMmynsl (53), (54) ¢ nmonpasxaMu
Bepuruna. B 10 e BpeMA, TAK KaK MONPABKM HA HECOBEPIIEHCTBO CKBAXHH IO
CTEMEeHH BCKPBITUA HE YUMTHIBAIOT AONMOJHUTESIbHBIX CONPOTHBJIEHHH, CBA3aH-
HBIX C XapaKTepOM BCKPBLITUSH, pacuerni no dopmynam (53), (54) nator B Gosnp-
WMHCTBE CiIydaeB (U1 NOPHCTHIX TPYHTOB) 3aHMIKEHHbIE pe3yiubTaTol. ns
TPEeIIMHOBATREIX K 3aKAPCTOBaHHAIX MOPOH, HAOGOPOT, BOIMOKHO 3BBBIICHUE km,

Pasmepnl npucxkBaxuntolt 30Hb ¢ W3MeHSHHBLIMM (UALTPAMOBHLIMHE CBOH-
CTBaMM OGBIYHO OTHOCHTENILHO HEeBeJIMKHM M 3aBUCAT B OCHOBHOM OT JIMTOJIOTH-
YeCKOI0 COCTaBa I'OPHLIX MOPOJ, 2 TaK)Ke OT Cnocoba GypeHHs W OCBOEHMS CKBA-
wuHbl. MakcuManbias CTeneHb KONMBMATaluK OGBIYHO OTMedaerca npu OypeHny
C NpoMbIBKOH IMHUHHCTHIM DPAacTBOpoM. B necuyaHeix mopojax pacTBop MOXeT
NPOHMKATh Ha PacCTOSHME [0 HECKONBKHMX JECATKOB CAHTHMETPOB, B TpaBMii-
HO-TAICYHHKOBRIX M TPEUMHOBATBIX IIOPOJAX — [0 HECKOIBKHX [HeCATKOB
MeTpoB. MusmMManinias crefieHb HADYIIEHMS NPOHMIAEMOCTH NOpOA Npr(HILT-
poBOH 30HM OTMeEYaeTcd MpH YOAPHO-KaHATHOM crniocobe GypeHusi, a TaKxke
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npd SypensH ¢ oOpaTHol npomuiBxoft, Yanie Bcero, B CBA3U € OTHOCHTENIBHO
MaNbIMH  pa3’MepaMH 30HEl HAPYIIEHHA €CTECTBEHHO# BOMONPOHMIIAEMOCTH
(1o cpaBHEHHMIO C 30HOMH o GoBanns) , ByMAHKE NOJOGHOIO HApYLISHHA MOXeT
PacCMaTpHBATLCA Kak EKT TOHKOro cnos (oGomoukH) QWITPAHOHHBIX
NOpoA, NPHMBIKAIOLWMX XK CTEHKe CKBaXWHB — ~ckuH~3ddext”’. Cnepyer
OTMETUTD, YTO CONPOTHBIICHMA, CBA3aHHLIC ¢ X2PAKTCPOM BCKPBITMA TOPH3OHTA,
MOTYT GRITL OIIpeAesieHbl TONEKO M0 JaHHBIM KYCTOBBIX OTKAYeK.

Ouenxa BENUUYMHL! £, IPOMIBOIUTCA O JAHHLIM KYCTOBO# WIH ONMHOUHOM
OTKAYKH ¢ YUETOM XapaKTepa pexuma GuwisTpayy B NpoLecce oNLITa.

YcepenHeHHRIE 3HaueHus K, IS paNIMYHBLIX BOJOBMELAIONMX MOpOA Tpe-
6YIOT yTOUHEHMS B KOXKAOM KOHKPETHOM Clyuae.

Pacuers! BOHONIPOBOIMMOCTH MO 3aBUCHMOCTAM YCTaHOBHMBLUelcs dunnTpa-
MK Henecoo6pasto BRINONHATE o dopmynam [12]:

km = Ag ; (55)
kH = AQ /(1-5./2H,), (56)
Tae @ — YyAenbHbIi meOuT CKBaXHMHLI; k77 U kM — cOOTBETCTBeHHO KO3 du-

UMEHTHI BOAONPOBOAMMOCTH HATIOPHOTO M Ge3HATIOPHOTO IUIACTA; S,— MOHMXXEHHE

B HenTpanbHoil ckpaxune; Ho — Mommocts Gesnamopuoro ropusonra; A — Koad-
dunmenT.

BenmuwiHy A g HamOpHLIX TOPH3OHTOBR MOXHO TPHHHMATL DPaBHBIM
100-150, a ans Ge3HanmopHBIX TOPH3OHTOR mopsapka 80-100, ecnu ymennHbIA
neGHUT H3MePATH B NUTPax B 1 ¢, km— B M</cyT. MUHUMAaIBHEIE 3HAYeHNA A OT-
HOCATCH K Cl1aGoBOAOOGHNIBHEIM OTIIOXKEHHAM , MAKCUMAbHEIE — X BOROOGHIE-
HEIM. B cpegHem IS HanopHHIX ropusontoB A = 130. Bonee nagexxso Benu-
yHHa Ko3(PpdmmmenTa A MoxkeT GbITh ONMpeELeNeHa M0 JAHHLIM KYCTOBBIX OTKaYeK
Ipd YCTAHOBJICHMH KOPPEIAIMOHHON CBA3M MeXAy 3HAUEHHAMM BOAONPOBOAM-
MOCTHM, pacCUMTaHHBIMN NO OHBITHOH M HaGintopaTensHo#t cxBakunam. Torja
3Ta BenMuMHa Oyper BKIIOYATH B ceGA H cpe/uiee 3HaucHHe NOMpPEBKM HA He-
COBEPLIEHCTBO CKBAXHHDI.

10.42. HauGonee nenmecooGpasHuiM criocoGoM onpeneneHus & (&m) no pmam-
HbIM onpoGoBaHHA BO3MYIIAKIIMX CKBAXMH € MCMONE20BaHHCM 3aBMCHMOCTel
HEYCTAHOBMBLUGHCH (QWIBTPAIMM SBINETCH BpeMEHHOe Mpoclexupadue [12].
Kak nmoxasbiBaer npakTMKa NpoOGHEIX OTKaueK, I HMX XapaKTepHH Hepery-
JsipHEle HM3MeEHeHHs pebura, ocoGerHo mpu 3pmudTHOM DOMbeMe BoAbi. Yac-
Thle M He3aKOHOMEpHbIe konebamMs pmefuTa OGYCIOBIMBAIOT pacceSHHe TOUCK
Ha rpadMkax BpPEeMEHHOTO NPOWIEKMBAHMA NOHMKEHHS. Bo MHOTHX cnyuasx
MO paccesHHBIM COBOKYITHOCTAM TOMEK Ha BpeMEHHBIX rpadmiax GbBaeT Tpyn-
HO CymHTE 06 MX dopme, a TeM 6ojiee o6 ux ymHenHOCTH. ITo 3TOHK TIpHYMHE pexo-
Meuny(c;'l;cg l;gnmosamx MAHHBIMH BOCCTAHOBIICHMS ypo:;;.m

10.43. HeoGxomMO uMeTh BBHAY, YTO OLEHKA KO €HTa BOAONPOBO-
IHMMOCTH TOpH30HTA 1o rpadukam  §* — 1g2{S*-1g[¢ /f+]} wacro
OK2a3LIBaeTcsl CONPAXKEHHON cO 3HAUMTENBLHBIMHM OLiMGkamh. Ha rpaduxe poc-
CTaHOBJIeHHsA OOBOJILHO 4acTo BBIAIRKTCA ABA COMPATAUMXCH IPAMOTHHEH-
HBIX YYacTKa, HEPBBI H3 XKOTOPHIX X2PAKTEPU3YETCA YKIOHOM, OTBEHAICIMM
NMPOBOAMMOCTH TIOpPH30HT2 B MpH3aGo#iHOM 30He, a BTOpo — npoBOopAMOCTH
caMoro ropu3oHTa. OueHbp YaCTO MOXeET OKa3aThCAd, YTO H3MEHEHHA YPOBHA
B CKBaXWHE, OTBEYalollpie BTOPOMY YUYACTKY, HE YIOBNETBOPAIOT NpsSMONUHeH-
Ho#t anmpoxkchmaiid dopmynsl Teitca BBUAY BAMAHMA CPYNILI OCHOXHSIO-
umx ¢axropos.

44.B kauecTBe mnpHMeEpa, WUNIOCTPHPYIOLIETO OrpaHWMeHHbIC BO3MOX-
HOCTH oueHKH Ko3pduueHTa BOAONPOBOAKMMOCTH IO JAHHRIM O BOCCTAHOBJICHAK
YPOBHA TIDH ORMHOMHLIX OTK3UK3X, HpHBEHEM pE3YABTaThl KYCTOBOH OTKauKH
NIPOJOJIKUTENBHOCTHIO 7 cyT (§=const) B Ge3ranopHOM BOOHOCHOM TOPH3OHTE,
TIpHYPOUEHHOM K CpEfHe3epHHUCThIM NHECKAM MONMHOCTHO okono 40 m [49].
KoadduumenT BOAONPOBONYMOCTH HAJEKHO OINpeAeseH N0 HaGIIOJATENbHEIM
ckeaxxuHam (KH = 750 m</cyt). Ha rpaduxe BOCCTAHOBIIEHUS WISl LEHTpANIb-
HO#f CKBaXKMHEI Auamerpom 12’ npofineHHo BpaularefibHbIM crioco6oM ¢ mpo-
MBIBKO# TJIHHMCTBIM pPAacTBOPOM, BEIPSNSIOT TPH INPAMONHHEHHBIX YyuacTKa.
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Pame'mu? aHavernsg xH, m;;ymeﬂﬂue VKJIOHaM, Pa3HBKIX YYACTKOB, COCTaB-
na0T kHl = 90 M2/cyr, kHZ = 800 M2/cyT n *cH3 = 3700 M?/cyT. Bennuuna
kHY, paccunrannas no yuactky 1 (mis ¢ < 10 MuH), oTpakaer BiMsAMMe
“’ckun-3pdexTa’ B OTBEYAET NPOBOMMMOCTH NPUPHILTPOBON 30HBI CKBANKMHEL,
Benuuuna &H? NIPHMEPHO COOTBETCTBYET MCTMHHOM NpOBQAMMOCTH mUlacTa
(yvyactox of =10 MUH fo =2 4). HaxoHeil,,3HaueH1e kH?3 gauo 3appiiteHo,
uro o6ycnonneHo BHIONARMBaHMeM rpaduka BCnenctsue 3ddexToR ynpyroro
FpaBHTAUMOHHOTO pEeXXMM2, a TAKXKE BJIHAHHE HCTOPHH OTKavIKM. B uyacTHocTM,
C YYEeTOM pasHMllbl B g?)glergux 3JHaYeHUAX 4 0pH OTKauKe (@ =< 104 m/cyT) u
BOCCTAaHOBJIEHHA (@ = M4/CyT), BepXHuit Tpefell NONYCTHMOCTM NpPAMOIH-
HeiHOH anmpoxcumauud ¢opmynmt Telica no y4acTKY BOCCTAHOBJICHHS OTBE-
vyaer Bpemenn 0,1 cyT.
aK Kak "CKHH-3QQeKT” ABJAETCE HE €IMHCTBEHHBIM (GaKkTOpoM, BIMSIO-
HMM Ha HaKJIOH rpaduKa npocnexxuBaHus, a Bce 3TH GakTophl “BKiIIOYAIOTCH”
K “BHIKmiodaloTCs” B Pa3’HOE BpeMi, 10 YBEPEHHOC BBIJIENIEHHE pacyeTHOIrO
NpAMONMHHERHOIO yuaCTKa Bcerga TpebyeT Kako#-To HoONONHUTenbHOH HHOp-
mauuH. [IpH omHHOUHBIX OTKAYKaX TaKax MHGpOpMAalMA OTCYTCTBYeT.
10.45. ITo panxeIM HaGrmioneHHft 32 YpOBHEM MOA3EMHBIX BOA MOTYT GITH
onpe/ieneHbl MMpOreoIoOTHYECKHE 1apaMeTphbl k, T, p, AL,
IMocrasoBKa CTAUMOHAPHBIX TIMOPOreONIOTHYECKHX HaGIIOneHMi [HoMmKHA
OMHMP2TBLCA Ha My Gokoe NOHMMaHMe MPHPONHBIX YCIIoBHI, haKTOpoB GhopMHpoBa-
HHA pexxuMa M GanaHca paccMaTpHBaeMOro NOF3EMHOrO NOTOKAa C yueTOM €ro

Ha6niomeHuss BefyTCA B PEXUMHLIX CKBAXKMHAX, YOATCHHLIX OT BHEIUHMX
TPaHHI, BOJIOHOCHOrO IUIacTa (peK, BONOXPAaHWIHII, 03€p, KaHAIOB, BOJO3a3-
6opoB, gpeHaxa H T.1.), TAC NPOHCXOJAT pe3KHe M3IMeHEHMs Halopa, H Haxo-
pAumXca BOIM3H TaKUX CpaHHL.

10.46. B ypaneHsu OT IpaHHll BOAOHOCHBIX IUIACTOB KojeGasue ypoBHe#t
MOJ3eMHLIX BOI UMEET LMKITHYECKHH XapakTep H o6YCNOBNEHO NepHOONYeCKH-
MU U3MeHeHusIMH (aKTOPOB, HENOCPENCTBEHHO BIMAIOWMX HA POKHM NOMA3EM-
HBIX BOJ, (OCafiKOB, NMOBEPXHOCTHOTO CTOKA, HCNapeHHd, HHOUAbTpauuu) . 3aecs
KoneGaHHR ypOBHS BBLISHIBAIOTCA MPEHMYILECTBEHHO CE30HHLIMM M MHOTOJIET-
HHMH MOAYIAMH [MTaHUA NOO3eMHEIX Box [17].

E=L+6&. , 57
TAe &q— MOAYNb aATMOCGHEpHOTO MUTAHHA ( Ea= Eune™ Exon = Enca —2vp) 3
&,— MOAYAb rAyCHHHOTO NUTAHMA IS Ge3HANOPHOTO M HATIOPHOTO TLNACTOB

En= k(Hy—h)/m, ; Ea® 0; (58)

6= ku(He~b)/ty + ka(Ha-P)/my 5 &a=0; (59

Sums Cxon — CKOPOC:H UHOGANBTPAUMHM M KOHMACHCIUMH 3TMOCPEPHBIX 0CARKOB,
a_TaKxe U36BbITOYHDbIX TNONMBHBIX, TEXHOTEHHbIX H APYFUX BOMO; &yuen — CKOPOCTD
HCIapeHHs NMOM3EMHOM BOABI ¢ ee NOBEPXHOCTH; £,, — TPaHCIMpauusa; A — Ha-
nop B nnacte; Ky, my— xoxboummenTnr GUILTPADAH ¥ MOLKHOCTD MAaJIONPOHN-
BaeMOro Cnos, 3aJieralouiero B Kpobie naacra; Kp. ”I?_ TO e, A MaIONPOHH-
JAEMOro CJIOA, 3aJIeraloliere B NMOJOWIBE TUIAacTa; KnH — Hanopsl B CO-
CerMX BOMOMOCHLIX MNJIACTAX, HAXOMAUIMXCH HAI KPOBIIEA M Noj NOAOIIBOH
nmacTa.

Ins nopg3eMHbIX BoJ ¢0 CBOGOAHON MOBEPXHOCTHIO &, ONpeReAeTcs nepe-
TeKaHWeM TOJILKO Yepe3 MojolBY IacTa (58), a Wis HaNOPHBIX MOA3EMHBIX
BOJl — Yepe3 NOMOLIBY M KPOBIIO miacTa (59).

Mpu manbix pasmuuax & u Ky, a Takke Kp, T.e. niph & /kp e u k/ky £10-20,
pasHOCTH HamopoB Hy— At v Hy — A M3MEHSIOTCH Mo ¥ MO3TOMY MOXItO
CYUTaTh &.=const . ﬁpn kjky n kjkcy > 20Benmunnel  HanopoB  H, u Hp
H3MEHRIOTCH c1abo, i Torma MOAynb &, AMHEHHO 3aBUCUT OT Hanopa &.

10.47. Metoguka MHTepnperauyd AAHHBIX HaGmiomeHuit HIOKeHa B pa-
Gotax [10, 17, 25, 31, 44, 48, 54, 83, 84]. lna cBs3M ¢ MeTomuKON HHTepIpe-
TaUMM BaxHo cobmiomenue npumuuma [83] merommuecko#t 0GOCHOBAHHOCTA
Habmiofennit, cOrmacHo KOTOPOMY CTPYK1ypa HaGNIOZaTenbHOW CeTH [OMIKHA
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3aiaBaTLCA B COOTBETCTBHH C TpeGOBaHMAME COOTBEICIBMS METOUMKH MHTCP-
MpeTalyH JaHHBIX HaOmomennlt.

Cnenyer nmomuepKHyTb HEOOXOOMMOCTE BHHMATENIBHOIO YHeTd CTPyKTYphl
NMOTOKa NPH NOCTAHOBKE M aHAM3e MaTepuanos HaGnmioneHu#, 0coGeHHO HOTOMY,
4TO 370 Tpe6GOoBaHHe HepelKO HapyluaeTcs. B uacTHocTH, OGBIYHO PEKOMEHIYETCH
[48, 54, 58] ¥ 1MpPOKO NPAaKTHKYETCA WCNONBIOBAHWE NAHHBLIX PEXUMHEIX
HaGniopeHHt 110 cTBOpPY HaOmioHAaTeNBHLIX CKBaKMH, PacHoNaraeMeIX 1o Hampas-
NEeHHIo NoTokKa. BMmecte ¢ TeM aHanuM3 HaTYPHbIX MaTepHAIOB MOKA3hIBaeT, UTO
TaKOoe YMpoIIeHHOE MNpeRCTaBACHHEe O CTPYKTYpPe MOTOK2 YacTo HPHBOOMT K
HempaBHNbHLIM Pe3yihTataM [PH HHTepApeTaUMH PeXUMHBIX HaHHbIX. [loatromy
CTBOPHBIN NPHHIMN NOCTPOeHHA HaGmopmarensHOf CETH HM B KOEM Clyyae He
CleyeT PacCMaTpuBaTh KAK YHHMBeDCAllbHBIA U €ro npuMeHeHHe TpeGyeT o6cTod-
TeABHOTO OGOCHOBaHMA HA KINOYCBBIX YYaCTKAX C IDIOILAHBLIM pacHoJIoXKeHHMeM
ckBaxuH [83].

Tlpu nocraHoBxe HaGNiopeHult BOMM3M HECOBEpIUIEHHBIX (HE MOMHOCTHIO
BPE3aHHBIX) BOJOTOKOB CIEAYeT YUMTHIBATh 30HY pe3Koit BepTHKaNEHOM Ledop-
MauH{ NOTOKA, KoTopax oO0pajyercs mon BOHOTOKOM H 3aXBaThiBaeT HEKOTO-
pyio o61aCcTh NOToKa BOMM3N BoAoTOKa. Mg n3yyeHHs TIaHOBOFO MOTOKA HeoG-
XOAMMO pa3sMellaTh HaGllIofaTeNbHYIO CeTh CKBAXHH 32 NpeAeliaMHi 30HLI BepTH-
KabHO# fAedopMaMH NOTOKaA, pasMeps! KOTOPOH ClefyeT OpesBapHTENbHO
OUSHUBATE MOINCHUPOBAHUEM, 2 2aTeM NpOBepSThL STAKMLIMU 3aMepaMH HAUoPpo3
B HaType Ha 06OCHOBAaHHBIX MOJEITMPOBAHHEM KIIIOUEBBIX yvacrkax. Ilpu Hcnons-
J0BAHMH 3STAXHBIX NbE3OMETPOB AJIA HaGnIOmeHHMA 32 Npoileccamy NepeTeKaHus
TpebyeT MpoBepKH NPEANOChIIKA O BEPTHKAIBHOM HaMpaBNeHWM ROTOKA a MM0-
KPOBHBIX H pa3fiendioumx miaacraX. [IpoaBneHne BepTHKanbHOro NEepeTeKaHHA
OOYCIIOBJIMBAET paTHUME MEX[Y INOHHXEHHAMH YPOBHA CBoGoxHo#t nosepx-
HOCTH Y HAMoOpa B HHXKHEM IDiacTe,

{IpuBenmeHHbIe COOOpaXEHMS [PHBOSAT K BHIBOAY, Y10 B GONBLIHHCTBE
CNYYacB OpraHM3aliMio KIIIOYeBHIX y4YacTKoB ¢ Gonee noppo6uoit paccraHoBKOM
OYHKTOB pPEeXHMHOH CeTM MOXKHO paccMaTpuBaTh, Kak obs3aTeribHoe yCiIoBHe
DO CTOBEPHOCTH HaGmMoaeHH ik,

Metonuueck OGOCHOBaHHAsI ceTh AONXKH2 NO cBoell CTPYKType COOTBET-
CTBOBATL, oHpedeiieHHo# MeTomuke obpabGoTku MarepuanoB. B wacTHocTH, Wi
TMPUMeEHEHHA KOHEYHO-PA3HOCTHBIX YpaBHeHM#i B IUIAaHOBOM .MOTOKEe A y4eTa
M3MEHYMBOCTH MPOBOOMMOCTH Heo6XOaMMO pacnonarars MMHMMYM MATh CKBa&
XUH IO cCXeMe ’KpecTa”, MpHYeM pacronoxeHHe HaGRIOAaTeNsHBIX CKBAXHH MPH-
HMUMaeTCA TaKuM, utobbl HanpaBfieHHe H3MeHEHHsA MPOBOAMMOCTH COBIAHANo
C HanpaBjicHNEM OJHOTO M3 CTBOPOB (och X wiH och V) - BMecre ¢ TeM, mpu
pacuerax C NPHUMEHEHUEM MOJETMPOBAaHMA 2T0 TpeboBaHue He 06A3aTeNBHO,
2 pacnoNoXeHHe MHE3OMETPOB HOJKHO COOTBETCTBOBATH N1EMEHTAM HEOIHO-
POBHOCTH TNOTOK2 M 30HaM HauGonbilegli CyBCTBUTENBHOCTH THApOJMHAMHYEC-
KOIO pexuMa K olpefelsieMhlM IapaMerpam. B ppyrom ciyuae, HampHMmep,
A OoNpeyeNneHks napameTpa AL KpynHolt pexu WM BOAOXPAHMIHIDA [0 KOHEY-
HO-PasHOCTHBEIM YpaBHEHHMSIM, YYacTOK HaGITIOfeHHt JOJDKEH COCTOATh, KK MH-
HAMYM H3 ueThipeX HaGopaTeNbHbIX CKBaOXHH, PpacnoiaraeMeix IO cXeMe
*nosiykpecta’” (puc. 35). OGbIVHO il TAKHX PacueTOB HCIONB3IYIOTCA AaHHBIE
[0 CTBOPY, TMPOXOAALIEMY [0 HOPMaIUM K BOAOTOKY. OmHako pacueTsl 1o OA-
HOMY cCTBOpY 06i3aTeNIbHO TPeBYIOT 0GOCHOBAHHA, NMOCKONBKY, KaK NOKa3bl-
BaeT OMbIT HaGniofeHult, BGIM3M BOJOTOKOB HNOTOK MOXeT CYLIeCTBEHHO Re-
dopmupoBateck B mnaHe, Ilpy u3yueHMn pexuma NOJ3eMHbIX BOA BOIH3M BOJO-
TOXOB HEOGXOOMMO TMOJiy4aTh BO3MOXHO Gonbliyio HHGOpMaMio O peXume
H GanaHce BOJOTOKOB, NPHYeM 0C0GEHHO BAKHO NOJIYyYaTh NpENCTaBIIEHHE O pac-
XOfax IIOTOKa, HapHMEp, C NMpAMEHEHMEM THAPOMETPHUYECKMX 3aMepOB Ha BO-
IOTOKAX .

10.48. lins pauMoHaNEHOIO NMpoBelieHUA HaGMOfeHUN CyLIeCTBeHHbBIM ng -
CTaBiAeTCH TaKxke cOGNIOEHNE MPUHIMNA HePaBHOMEPHOCTH HaGniopeHuit [; §T,
KOTOpbIf HCXOMMT H3 yCIOBHSA UENecoobpasHOCTH HX pajsMelleHHs H Bhibopa
BpeMeHd na(uilofeHuit, oTBeyaloumx TpeGoBanmio Hanboliee penbeHOro BIIHA-
HHSA HCKOMBIX TeoDHISTPAIMOHHLIX NapaMeTpoB. MCXONA HX 3TOr0 MHOJOXEHHA
MOXHO YTBEPXNaTh, UTO PalMOHAIBHBIMM ABNAIOTCA HaGmioeHuA HepaBHOMED-
HbIe KaK B NMPOCTPaHCTBE, TAK H BO BPEMEHH.
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Prc. 35. Pacnonoxenue HaGmoaaTenbHbIX Hy

CKBRXKHH NO cXeMe monykpect™ I Jpes
i 800
4 |
H
_.i__ - ———— .1 h-—’-—L - —-.Hi

e ﬁ.._._..l

dn

Ta6nuua 35.BeiGop THNa pelienns Jun pacyeTa NapamMeTpos
MO AAHHBIM CTAIHOHAPHBIX HAGMIOZeHMIK

Hcnionb3ycemble pellleHust [- CTpoenue MoToKa rPacnono;KeHHe CKBaXXHH

AHanu THyecKue [InasoBei opoMephsit | [lo crBopy BAONL NOTO-

KoHeyHo-pa3sHoCTHBIE IInanoBsit HeoMHOPOX- | KA JIOKAIbHOE YMOPSK-

y'gannexmx HBIE nmovenHoe (“’Kpect’”)

Y it GHIM POBAHHBIX [Inanosrit ooponust | JlokansyHoe HeynoOps-

aNroOpUTMOB ™’ H allIPOK- HOYeHHOE

CUMAlMOHHOE

Mopemuposanue Ilnanosrit n npodwne- | Heymopsnodenuo pas-
HBE, HEOTHO PO HBIA GpocanHoe 1o oGnacv

noToKa

PexoMen iy embie pellieus H3noxenbi B paGotax [16, 51, 83].

IIpumeHNTENBHO K MPOCTPAHCTBEHHOM MOCTaHOBKe HaGMIONeHHd 3TOT NpAH-
LMI 3aKni04aeTcs B 0GOCHOBAHHON HepaBHOMEPHOCTH paclpefelieHuss Habmmo-
HaTefbHOM ceTH Mo M3yvyaeMoH OONacTM ¢ COCpeHoOTOUEeHHEM €€ Ha KITIYEBBIX
y4yacTKaxX, Ha KOTOpHIX NOTOK HM3yuaeTcs 3HauUTENIEHO Goliee moppoGHO C mHpo-
Beprolt BCeX nNpHHHMaeMhIX OONymieHHid o ero (QopmupoBaHuM (HaUpHMeEp,
nosmox)mocrb HNPUHATHA MPEANoChIOK O IUIAHOBOM WM JMHetHOM XapakTepe
MOTOKa) .

TIpusuyin HepaBHOMEPHOTO nNpoBElNeHWsl HaGMIOmeHMH BO BPEMCEHH Tpe-
6yer Hetanusaimu HaGmiomeHuft B BhIfeNAeMble Haubonee XapaKTepHhle MEPHO LI
BOAHOTO pexHMMma (HampHMep, Npu KoyieGaHUAX YpOBHet B BOJOTOKe, Hauale
TOJMBOB) .

Tlpu BLIGOpe THIA pellleHHs, MCHONB3YEMOrQ A KHTepIpeTauuy HaGnio-
DeHuit, peKOMEHAyeTCA NONbL30BaTheA Tabmn. 35 [8?]' .

O BhiGope pacueTHBIX 3HAYeHUH HAPOreoNIOTHIeC KHX
NapaMerpos

10.49. Pasimunble KaTeropuy GMILTPAUMOHHON HeO[HOPOAHOCTH TpebyloT
pPA3NMHUUHBIX CTIOCOBOR ee YueTa B MPOTrHO3HBEIX PacueTaX, HCXONA U3 TecHol CBA3M
C KOHKpeTHOR nporsosHolt 3afjave#t (cM. pasa. 4) u npyu o6paboTke ONBITHBIX
BAHHBIX IS ONpelie/ieHKs NOKAJIbHBIX NapaMeTpPoB.

HeogHOPOOHOCTE HA3ILEN0 TNOPAAKA YUHTHLIBAETCS FPAHUYHBIMM YCTOBUS-
MU 4 HMeeT 3aKOHOMEPHYIO. (TpaHMI) cocTaBAMoIyI0. JddeKTHBHAA HEOTHOPOL:
HOCTh YunThiBaeTcd 3 PeKTHBHLIMM l1apaMeTpaMH.

10.50. CymectByer mpa crocoGa nonyvenus hpheKMBHBIX Napamerpos.
He%m,m crioco6oM 3ddeKTMBHEIH MapamMeTp BBIPpOKAETCA Mepoll CpeiHero mo
BBIOGOpDKE M3 YaCTHBIX 3HaUEHWH OJMHOUHBLIX ONBITOB, ONPENISEMbIX O OTHO-
CUTENBHO pPABHOMEPHOH CeTH CKBAKHH, pPa3MELUECHHBIX B HCcepyemoit duneTpa-
LHOHHOM oBnacTu.
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OpHMM M3 CYLIECTBEHHBIX MOMEHTOB YIpH HCHONBIOBAHHH CTATHCTHYECKHX
METOMOB A OmMcaHHs PUABTPALMOHHON HEONHOPOJHOCTH ABNIACICS BhIABINE-
Hue 3akoHa pacnpenenesus. g 3roro TpebyeTcs 3HAYMTENBHOE YMCIIO eIMHUY-
HBIX 3amMepoB, oOblymo Gonbliice, YeM EnS ONpeHeNeHHA MATEMAaTHYCCKOIO OXKH-
JAHRS WIH JUCHEpPCUM ¢ NPHHATOM Ha npakTHke TouHoctelo [19). Tlostomy
ofpem KYCTOBBIX OTKa4eK, Kak lpaBuio, He HaeT OCHOBaHHWS [Ns BLIABNICHUSA
33KOHa pacHpele/ieHus M PaliHuHble 3MMupudeckie obobilenus Gasupyrorca
IM2aBHEIM 06pa3soM Ha OOHHOYHBIX 3KCIIePHMCHTAX.

Hanpumep, MHOTMMM MCCHEOOBATENAMM NOKa3aHO, YyTo ¢akTHYeCKoe pac-
npefencHue Nokasatelied NPOHMLAEMOCTH Yaple BCEro He IPOTHBOPEYHT JIOT-
HOpMaiEHOMY 3aKoHy [12, 56]. O6pawaer Ha ce6s BHMMaHHe TOT daKT, UTO
dunsTpanMonHble NMAapaMeTphbl, onpefelieHHLIe MO [aHHBIM KYCTOBHIX OTKaueK,
B OTIINYAE OT OJMHOUHBIX, YacCTO IOMMHHAIOTCA HOPMAILHOMY 3aKOHY; BEPOAT-
HEE BCETO, 910 CBA3aHO ¢ pasHullell MaciumaGos onpoGosanms [61],

Brusuue Maciitaba onpoGoBaHHs HaxXOmUT CBOE OTPOKEHME M B MOKasare-
JSAX CTENeHM HeOTHOPOOHOCTH — CPEHHEKBaApaTHYECKOM OTKIIOHEHMH HiTH Koap-
dunvenTe papiauuu. 3amedeHo, Halpumep, YTO MMCIEPCHA [IPOBOIHMO 11
KYCTOBBIM OTKaYyKaM 44CTO CYyMECTBCHHO MeEHBIIC, YeM 110 OIMHOUHBIM ﬂrﬁlf.

Ha npakTike OBMHOUHBlE 3HAYECHMS i KaxHoM BHIGOPKM IOJIYYAIOT NO
OIMHOUHBIM KpPAaTKOBpeMeHHbIM Bo3mylieHusM. Bt smix uefefl oGuivHO
HCHOJLAVIOTCA TAKHEe CTATMCIMUECKUE TNOKA23aTend, KAK CPeHEKBANDATHUHOS
OTKIOHeHHe JIorapidMOB BOONPOBOIMMOCTY Sggr ¥ KO3DHUMEHT BapHauyuy
W. XapakTepHble 3HaYeHMA 6"1. ISt pa3sNMUHBIX  THNOR MOPHLIX NOpPOL NpH-
BegeHnl B Tabi, 36 {12].

M3 Tabnuupl BHOHO, YTO MNPOCTPAHCTBEHHAA HIMEHUHBOCTH MAPaMeErpoB
k wi T gaxe B nNpefenax oOHOTO KOMIUIEKCa MoxeT GbiTh BeCchMa CyLIeCTBEH-
HoM, NOCTHras HeCKONbKHX NOpANKOB. XapakTepHO, YTO IJIA CXOOHBIX JIKTO-
JIOTHYECKKX KOMIDIEKCOB B ONMH3KHMX YCIOBHAX 3aICraHysa CTENcHbL H3MEH-
WBOCTH OORIYHO pACTET ¢ YMEHLIUCHUEeM a0COMIOTHBIX 3HAYCHHH BOAONPOBO-
IMMOCTH,

H3MeMBOCTE EMKOCTHBIX CBOMCTB, KOTOPaS B HENOM OKA3LIBaeTCH
MeHee pesioff, 3aMETHO paIMYACTCA A Ge3HANOPHBIX M HANOPHBIX IUIACTOB.
I'papuTaynoHHan BOOOOTHaYa, KoTopas OOGBIYHO oOIpelesifierct H3MeHEeHHEeM
JMTONIOrMM M MEXaHHYEeCKOIO  COCTRBE NOKpPOBHEIX OTIOXEHH#t, XapaKrep-
3yercst oTHOCHTENsHO OonBumMM padfpocom 3HauSHMI, JIeKAMMX, KaK MpaBwiIo,
B IIpe/lenax OAHOTO NOpANKa.

Knacougukauua HeoqHO pOAHOCTH Nana B Tabmuue 37 [12].

BenemerBie HenaGeXxHLIX NOrpeltHocrell, BOSHMKAOLMX NpH OAHHOWHOM
onpoGoBaHWH, CTATHCTHMECKAX OUECHKA Cpe[Mero OKasbiBaercs melf.lel-iﬂoﬁ,
T.. NonmyuagM OpHGNMKeHHoe 3HavenMe 3¢p¢dexkmBHOro mapamerpa [(12]. B
pabote BT;T YK333HO, YT0 NPHMEHEHHE CTATHCTUYECKMX METOHOB OCpeHeHMA
JNOKANBHLIX NAPAMETPOB BO3IMOMHO TOIBKO ¢ YYETOM CIEMYIOLMX OPpaHWYOHHH
HormxHa OLITh NpoBepeHa H N0Ka’3aHa (NYYalHOCTL M HE3aBHCMMOCTH JIOKAIL-
HEIX onpepenemuit; HeoGxomMMO yGeDMTECH B BLINONHEHHK YCIOBHA PaBHO-
MECIUTA6HOCTH M PaBHOTOYHOCTM eIMHMYHBLIX ONpenelieHui, B KOTOPMX JIOMINK-
HBI TAKXKE OTCYTCIBOBATL CEPLE3HBIC CHCTEMATHHECKHE oummbxu; HomxHa GBITE
OlieHeHa NpefCcTaBUTEILHOCT BHGopku. KpoMe TOTO, HCHONBLIOBAHHE CTAHAAPT-
HOIO CTaTMCTHYECKOTO AHAIM3a pe3ynbTatoB OOF orpaHvunsaeTCs, BEPOATHO,
JMUIb 3a87a4Yed OPHEHTHPOBOYHOTC  CPAaBHEHMA OTHENEHBLIX BONOHOCHBIX TOpH-
30HTOB MO CTENEeHH MX (WILTPAlHOHHON HEOQHOPOXHOCTH, Yallle BCEIO U3MEH-
YHBOCTH MPOBOAMMOCTH MIIH yOGIBHOTO HebuTa.

Bropo#t cnoco6 — crnoco® OTHOCHTENILHO IWIMTENBHBLIX KYCTOBEIX OTKAaYeK,
oGecreyuBalolMit B MPOJOIKEHHME ONBITA MpelCTABHTENBHEN HAabop 3MeMeHTOB
apdexproft HeomHOpORHOCTH, BRIpaXalUMica B 060biueHHOd 3aKOHOMED-
HOCTM H3MeHeHmst ypoBHsa. HecMOTpA H2 TO YTO OmBITHBIE OTKA4KH OXBATHI-
BAOT CpaBHMTENLHO HeGONbUIOH YYacTOK BOMOHOCHOTO TOPH30HTA, MOJIyuaemsle
B ycnosusax 3hdeKTMBHON HEOJHOPOIHOCTH MapaMeTpsl MOXHO Ksanuduumpo-
BaTh KaK 3(PdexMMBHBIE U SKCTPANONHMPOBATH B KayecTBE pacyeTHLIX Ha BCIO
o6nacTo IKCIIYATAUUOHRHOIO BO3MYIUCHMA HE3aBHCHMO OT €€ pas’MepoB H Cre-
TIeHH HCOMHOPOIHOCTH .
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JimTonoruueckutt cocras IIpeoGnagaiomiee 3HaueHNe 61,r
AnnoByanbHbic NECKH 0,05-0,2 - T T
MenoBbie necku B cabbie mecyaHU KK 0,2-0,4
TpeiuHHbIE H TP SIMHHO- KaPCTOBbIE 0,2-0,8
KapGoHaTHbIe KOJUTIEKTOPbI
I'paBuillO-raneyHH KOBBIE OTJIOXCHHs 0,2-0,4
TpeumHHbIe HeKapGOHaTHBIE KOJI- 04-13
JIeKTOPEI
Ta6bnuma 37
CrelleHs HEOTHOPOIHOCTH Segr o W, %
Om{_opomme <{,2 T < 40
HeopHoponmsie 0,2-0,4 40-80
BecbMa HeO AHO poIHBIC 0,4-0,75 80-150
Kpalixe HeomHOpOIHbBIE >0,75 >150

IIpn HapexHoM MHTEpNpeTaU¥ pe3ynbTaThl KYCTOBBIX ONBITOB B IUIACTax
¢ 3pdeKTHBHON HEOTHOPOIHOCTHIO OKAa3BIBAIOTCA HACTONbKO ONU3IKUMH, UTO
KaXOBI U3 HAX MoxeT ObITH MPHHAT B KavecTBe 3pdeKkMMBHOrO napamerpa, a
HeoOXOIMMOCTE B OCpedHEeHHM NpPaKTHUYeCKH oTmnapmaer. OOHAKO MCHONbB3OBaHHE
3Toro cnocofa onpeaeneHns NMapaMeTpoB BO3MOXHO NIIPH 3aBCAOMO H3IBSCTHOM
3D DEKTHBHOM THNE HEOAHOPOIHOCTH.

Kak moka3sbiBaeT aHamn3 JAHHBIX OMBITHBIX OTKAa4eK M pPe3ynbTaThl Mo-
HOesMpoBaHMs [12], B KOHKpeTHBIX YCHOBHAX BONHE DEAIbHMME ABIKIOTCH
Cily4ad, Korja jaaxe NMpH WIMTEIBHOM BO3MYHICHUM Pa3MeEphl ATEMEHIOB Heom-
HOPOJHOCTH OCOM3MEPHMBI C pasMepamH o6nac Bo3mymweHHs. OcoGenHo 310
XapaKTepHo WIS 6eauanogﬂux TOPM30HTOB. B 3THX Cyuasx HapameTpsl, onpe-
nmensembie no rpaduxam S-197 1 S-fgr,yxe He MBnAIOTCA 3hDeKMBHEIME M KX
HEeJIE3% PacnpoCcTpaHATs Ha BCIO 0o6NacTh B KadyecTBe PpacueTHHIX NapaMeTpon
¥pﬂ COCTaBIIEHHH OXOHMAaTeNbHOR  reodwnbrpaumonHoft cxemMu IMpOrHO3a.

axkuM obpasom, Wit BTOporo cnocoba oueHKH JOKWIBHLIX 3HaveHHit napamer-
POB cliepyeT HMeTb B BHAY, YTO NpH JOCTATOMHO Gonbumx macuitabax Bo3amy-
HICHMS HaKIIOH rpaduxoB S~1gt onpenensierca cpefHell BeNHYHHON BOJORPOBO-
msMocTH miacta (T.e. BeIHuMHON, OTBeyalomeft MaremMarnuyeCKOMY OXXHAAHHIO
/I8 KOHKPETHOTO 33KOHA pacnpelelieHHs BOOORPOBOmMMOCTH) . OTCI0/1a BOHH-
KaeT psjl BAKHEIX OrpaHMYeHH#t, HENOydeT KOTOPHIX 3aTPYAHACT I HCKIIOYAST
[OCTOBEPHOCTh OLieHKH BNMAHMA 3pPexTHBHON HEOAHOPOXHOCTH BTOPOro MHO-
PARKA Ha pe3yNbTaThl ONMBITHBIX OTKaueK [49?: cpefa pOIDKHA ObITh iyuafiHo
HeOHOPOAHOM, NpHYEM pasMepbl WIEMEHTOB HEONHOPORHOCTH HONXKHM OhiTh
BO MHOIO pa3 MeHblile pasMepoB oGmacu 3PpdeKTHBHOTO BIMAHMA OTKAYKH
(2 Takxe pasmepoB ofmacTd MexXIy OMBITHON CKBRKMHOM M IDaHMIAMM mIac-
Ta); OCpedHeHue HOJKHO MPOBOJHTHCA B COOTBETCTBMM C OHpENe/ICHHMM 3a-
KOHOM pacnpeneneHusi; HONMyCTMMOCT: OCpPefHEHHs [OKAYaHa JHIUL C TOMKH
3peHH BIMSHUA HEOAHOPONHOCTH IO BOHONPOBOAMMOCTH HA HAaKJIOH rpadHiKa
S-1gt npu oTKauke (Yepe3 KaKoe-T0 BpeMs NOCHE HaYaIa ONLITA TPAPUK MOXKHO
HCIONIB30BATh W1 ompedeenus KoxbdHuxeHTa BOZONPOBOKHMOCTH, He oGpa-
uma) BHMMAaHHA Ha JCHCTBUTENIRHOE ee paclpenesicHHe B Mpefenax 30HbI BIIMsA-
HHSA) .



11. OIEHKA TEXHOT'EHHBIX OEKTOPOB IIOATON/IEHHA

11.1. llannepie mo oGoiemoBaHWIo U CGOpY MATEPHATOB 10 TEXHOTEHHBIM
daxropom (cm. Tabn. 2), BhIHEeCeHHbIE Ha TeXHOTEHHbIE KapThl, MO3BOJIAIOT Olle-
HuTh 06BEM BO/IBI, IOgaBaeMolt (OTBOOMMON) Ha eNMHHLY ITIOUIAXH NOBEPXHOCTH
3eMITH WIH pa3jiduHble rinyGUHEBI 30HbE 23paliMy (B 3aBUCHMOCTH OT ITIyOGHHBI 3aCT-
PONKH MNH B OTHEJNILHYIO TOUKY TeppuTOpHH. OllpenesieHHas 4acTh 06peMa MogaBa-
emolt (oTBOAMMO#) BOIBI MOCTYMaeT Yepe3 30HY a3pal U Ha ypoBeHb TPYHTOBhIX
BOA. MMHMMAaNBHBIA 06beM BOMbI, MOCTYHAOINKi B 30HY a3pallMH, MOXeT GbITh
OlieHeH N0 HOPMAaTMBHLIM YTEYKaM; YCIOBHO OCDeIHEHHBIl — MQ Pa3NIUYHBIM
KiaccudHKaNMOHHbIM TabnHuaM, NpUBeAeHHEIM B paboTax [2, 5, 63], u B HacTOs-
nmx PexomeHpanmusnx.

11.2.B of6meM ciyuyae MHTEHCUBHOCTh (pacxol) HWHOWILTPAUHOHHOTO
MITAHHSA TPYHTOBLIX BOJ Um{q).n. WIM BeIMYMHY BOHOOGMeHa MOKAY 30HOH
a3palyy H TpyHTOBBIMM BOJAaMH MOXHO 3aIIHCATh CJIEAYIOIMM 06pa3om:

Q@ une.n =WF, (60)

roe W — MHOWwBTpauusa BOObl (TEXHOr eHHbIE BOADI, arMocdepHbie ocamKu, KOH-
nel-[camﬂ!) HAa eJUMHHMDY IUIOILIAgM 3epKajra BOOOHOCHOTO TOPH30HTA B ¢JHUHHLY
BpeMeHH; F — nioutapp O0GIacTH NMUTAHMS.

11.3. KonmuuecTBo mocTynalonief Bogpl Ha ypoBeHb I'DYHTOBEIX BOJ, MH-
TErpalbHO OTPaKAeTCH B KoJ1eOaHMAX YpOBHSA IPYHTOBEHIX Bop. Ilo3ToMy Konu-
UeCTBEHHAs OUEHKA & yyg.n. Ha TOPOACKON TEPPUTOPHH MOXeT GbITh BBINON-
HEHa TOJBKO [0 [aHHLIM CTaUMOHAPHBIX THOPOTEONOTHMYECKUX HaGmopcHHH
Ha MYHKTaX PeXHMHOH ceTH.

11.4. Onpenenenye BenMuHHBE W TPOU3BOMMTCA B NuamMmerpax [24, 43,
44, 54]. OpHako paclpocTpaHeHHe JIH3MMETPHUECKHX HaGmofeHuit Ha BCIO
o6nacTs MUTaHMA MOXeT ObITh CHENAHO NOBONBHO YCIIOBHO, TAK KaK NOTIIOIEHHE
BOMbI, MOCTYNalOLIH Ha NOBEPXHOCTh WIIM HENMOCPEICTBEHHO B 30HY a3paliu,
3aBUCHT OT Leloro psapga GakTopoB: MHUKpopenbeda, XapaKTepa MOYBEHHOIO
NOKPOBA WNH IUIOTHOCTH 3aKpPhITMA TeppHTOPHH, DAaCTHTENBLHOCTH, pacmpepe-
JleHMsA B IDIaHe TeXHOTECHHBIX MCTOYHMKOB IMTAHMS, IEOJIOTO-IHTONIOTMYECKOTO
COCTaBa TPYHTOB 30HLI aJpalVH H IMyGUHLI 3aJleTaHUsA YPOBHA I'PYHTOBLIX BOA.

JNATeNBHOCTh NU3NMETPHUYECKUX HaGniofeHuit He yKnansiBaeTci B oObIu-
Hble CPOKH H3BLICKaHMNA, MeXOY TeM TONBKO MHorojeTHue (3—5 mer) HabGmione-
HHsl, NPOBEdEHHbIE IPH 3TOM B Pa3IMYHBIX FeoMOP(ONOTHUECKHX, THAPOTEOTIo-
THYECKHX Fe0GOTaHHYECKHX YCIIOBHAX, MOryT Oarh 60jiee WM MeHee Hale)KHhie
pe3ynbrathi. Ho Tak Kak NOCTOSHHO JAefCTBYIOLME KOMIUIEKCHbIE PeXHMHbIE Ce-
TH Ha CrOPOJCKHX TEPppUTOPMAX B HacTORlIce Bpems HUT/e He OpraHu3oBaHbi, B
Kauéc1Be OCHOBHBIX METONOB OINpeaeneHnsa W peKoMeHIYIOTCA MeTofibl, OCHOBaH-
Hble Ha WHTepIpeTalny N3aHHBIX peXMMHBIX HaOmoaeHult B ckBaxxuHax. be3ycnos-
HO, YTO NpU JJIMTENBHLIX FHAPOreoNIOPHYECKHX U3BICKaHHAX (2-3 roma) wmm npu
Oprasu3aliy NMOCTOAHHO NEHCTBYIOIUEH Pe)XKUMHONM ceTH HeoGXOgUMO ApeaycMar-
PMBaTh B COCTaBe pPeHMHON ceTH OanaHcOBble yuacTkH, 060pyHoOBaHHbIE JIH3H-
MeTpamMu.

11.5. B cyuecTByiomet IUTEPaType MpemIaraeTca olpenensits W  Tpe-
M OCHOBHBIMH MCTONAMM :

BoaHO-GanaHcoBhIMK pacueTamn [25,42-44,62];

AHATMTMYECKHUMH MeTodaMy 10 [aHHBIM PpeXMMHBIX HabmomeHui f2s,
31,42-44,51, 54,62, 84];

51 6me'182 M MONENHpOBaHMsi, peanu3yembiMu Ha ABM Y 3BM [21, 46,
63,840

11.6. Oniaene.nelme W BopgHo-GanaHcoBBIMM pacueTaMu CBOOMTCH K P eLUCHHIO
ypaBHerna (11) pnst wIeMEHTOB NoToxa B fpefenax I'MApPOre0lOrHYecKoro
NOJIYYacTKa OTHOCUTENEHO cpededl 3a Bpems 4T BeNHYMHHI HHTEHCMBHOCTH IH-
TaHMA rPYHTOBBIX BOJI CBEPXY MPH M3BECTHLIX H3MeHEHUAX YPOBHA AH,

BellMuMHBL IPHTOKA §, M OTTOKa Q2 HOJUKHBI OBITH OTHECEHBI K COOT-
BeTCIBYIOUMM 31eMeHTaM. IIpUTOK H OTTOK NPHHUMAIOTCA CpEeMHMMH Ha Ipa-
HHUAX EMEHTOB NMOTOKa 32 BHIGPaHHLIN MPOMEXYTOK BpemeHH 4 F.
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BOr0 MNOTOKa H Npou3-
Puc. 36. CTeop HaGmionaTeibHBIX CKBaKKH NpK BOJIBHOM paé'.?o,m,.('ﬁm
nmocKoM (OQHOMEPHOM) MOTOKE I'PYyHTOBBIX HAGMOJATE IBHBIX CKBAXKMH
BOJ 1 — aneMenT motoka; 2 —
1l — nabmoparenbHas CKBaXHHA M €€ HOMep; TMHMM TOKa; 3 — CKBaKH-
2 — CTBOP HaGMIODATENBHBIX CKBAXUH, 3 — Ha

THAPOU3OTHNCE; 4 — JAHHUM TOKA; 5 — 3le
MEHT I'pYHTOBOI'O NOTOKa

Ins onpenenenns W B KavecTBe pacyeTHBIX BRIGMpalOT cTBOPHL HaGMIO-
DNATEeNBLHEIX CKBAXKHMH, KOTOpBIE COBIAHAIOT C HalpaBIIeHHEM IBIOKEHMS NOTOKA
TPYHTOBBIX BOA (puC. 36). Mexay Kpaitmumy ckBaxuduamu n—1, n+l (rme
n—1, n+l HoOMepa ceyeHMH WIM CKBAKHH, CYMTAA MX BHHM3 MO NOTOKY) Bhifie-
JAI0T pacHeTHBIE JTEeMEHTHI NMOTOKA, KOTophle ¢ GOKOB OrpaHMuMBaloTCs Cpef-
HUMH IUIOCKOCTAMH IIPH IUIOCKOM NOTOKE U CPeAHNMH TIOBEPXHOCTAMH, HOpMalb-
HBIMH K BOIOYNOPY, MpU HEIUIOCKOM ABUHKEHUW.

YacTo Ha 33CTPOEHHBIX NOATAIUIMBAEMBIX TePPHTOPUAX IOBEPXHOCTH IPYHTO-
BBIX BOJ MMeeT CNOXHylo ¢opmMy. B mnaHe [BHXKeHHS BOJ XapaKTepH3yeTcs He
BBISCPKAHHBIMY N0 IPOCTHPAHMIO U He YCTOMUMBLIMH BO BpeMeHM HanpaBJicHud-
MM, YTO He MO3BOJIAET CYHTATh MOTOK IDIOCKHM. JIMHMH TOKa B MPOCTPaHCTBE 06-
pa3yioT clIoXHBIe mMosepxHocTu. s 3TO0r0 Gostee obiero cnyyas npefyiaraeTcs
CJiey01ad cxema paclonoKeHus CKBaXuH (pwuc. 37:}. BanaHcoBoe ypapHeHHe
AN JaHHOTO 3JIEMEHTa MOTOKa [IpHBeleHO B paboTe [4 ]

Ilepen pacuetoM W neoGxomumo daxkmmueckuit rpaduk xoneGauHs ypoBHA
no cpefueit cKBaxuHe pasGMTH Ha psAA, NepHolos ¢ pasnuuneiMu 47. BeiGop
HHTEPBAJIOB MPOU3BOAMTCHA TaK, YTOGLI B IpefieNiax KAXAOIO H3 HuX Habmio-
paics Gonee MMM mMeHee paBHOMEPHLIM rombem (cmap) ypoBHA. HeoGxomimo
COMNOCTaBNIATh MeXAay cobo¥f rpaduku xonebGaHMA ypOBHA IO BCEM PAacUeTHHIM
CKBAXHHAM B Iipelenax THAPOTEOIONMYECKOro Io)iyyacTKa, BLIEICHHOIO B
pe3yneraTe paioHMpOBaHMSA NO PEXHMMY TPYHTOBLIX BOJ, € YYETOM YCTaHOBJEH-
HBIX 33aKOHOMEPHOCTEH Ce30HHBIX KoJyieGammif ypoBHS IpPH ecTecTBEeHHOM M ec-
TeCTBEHHO-TEXHOTEHHOM pexuMax. IIpd  TexHoreHHOM pexuMe Ha rpaduxax
NOgLEMa YPOBHA IPYHTOBBIX BOJ (NpH NOJTOIUIEHHH) BBIAEIAIOTCA YYACTKH
¢ PANTHYHON HHTEHCHBHOCTHIO NOABEMA YPOBHA,

OGbuHO IS OUEHKH TEeXHOTCHHOTO HHQWIbTPAKWOHHOTO NMHTaHHUA BbIGH-
PalOTCA NMEpHOOBl BECCHHEro, 3MMHEr0 WJIH OCEHHEIro MHHMMYMOB, KOIAa BiHA-
HHE aTMOCOeEpHBIX OCAIKOB, KOHJEHCAUMN U HCHapeHus HeBenuKo. B mpefenax
TAKHX NMEPHONOB MO BCeM CKBRKHHAM BRIGHPAIOTCA MHTePBANEI, Habonee yacTo
BCTpeYaloljecss B OJHH M Te e KaleHAapHule CpoKH. JIJIHHa pacyeTHOTO MHTep-
BaJia MOXeT IIPUHHMAThCSI OT HECKONBLKUX Ho 30 CyToK.

11.7. Metopuka onpepenerms W no BoAHO-GAamaHoOBEIM pacueTaM HaHa
B paborax [43, 62] mis cnenyoumx pacueTHBIX cXeM: OmHOMEpHEH (npomns-
HBDi) NMOTOK, ONHOPOHHBIX B IDfaHe; NBYMEpDHBI B IUIAHE MOTOK; OBYXCiIOH-
HEI mWiacT (B Bepxuem cloe, CIOXEHHOM CIabONPOHMIIAEMEIMH TpPYHTaMu,
ABHXKCHUE BOIEI NMPUHMMAETCH BEPTUKAIBHBLIM, B HH)KHeM IPOHMIIAEMOM CJIoe —
TOPU3OHTANBLHEIM) ; IUTACT Orp aHHUeHHON MY HeorpaHUYeHHOR MOLHOCTH.

11.8. JIns ycnoBuii yCTaHOBHBIIErOCA ABH)XKEHMA [OTOKAa IPYHTOBBIX BOJ,
€ClIH K3BECTHbI YPOBHH BOIBl B TpeX CKBaXHHAX, PACNONIOKEHHBIX MO MOTOKY,
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BEIAMHA HHGWILTPAMOHHOTO NUTANMSA onpefengercs Wo dopmyne s ofko-

AHOTO NIacra
i w=_k (n;‘— R _ hi- h:) Q)
L-x\" x L ’

e K — xosdduumert duwibrpanun; . L — [WIMHA CTBOpa MEXOY KpaitHHMK
CKBaXHHAMM; X — PACCTONHME MexXnay cksaxknuamu 1 u 2; hy, hp, hy -
MOLIHOCTH IOTOKA IPYHTOBLIX BOJI.

Ecnu cKBaXHMHB! PACNONOXEHb! H2 paBHBIX PacCTOSHMAX, T.e. x=l/2 .

TO
hi-hi | hi-K?
Wx = 2= M1 _ 1370

k= & 2x 2x ‘

Jlepasds uacTh ypasHeHMst (62) BbIpaXaeT KONHYECTBO BOABI, MOCTYMAOLLEH
B EOMHHIY BpeMeHM NyTeM HHQHIBTPaUMM HA TOBEPXHOCTh FPYHTOBHX BOJ.
IIpaBad yacTs — 3T0 Pa3HOCTE OTTOKA H MPUTOKA K MEMEHTY NOTOKA.

Ana HeofHopoJHocM Iplacra ¢opmyna (62) 3anmMchiBaeTCA CleAYIOLAM

oGpasom:

: 2 ,2 2

Wx = he—hy _ ks hs - hz 63)
2x 2x

BeiMuuHa MHOQUILTPAMH, €CTH ee oNpedenATs no dopmyie (63), npo-
HOPIMOHANTEHE PA3HOCTH PACXOofIoB, NO3TOMY IS ee pacueTa TpeGyercs BechMa
BBICOKAA TOYHOCTH ONpeReyiensa Ko3pdminenToB GUNETPAMA, yTo B YCIOBHAX
IU12HOBO# HEOTHOPOJHOCTH He BCeria BO3MOXHO.

11.9. HabniooleHHss 32 pe’dGIMOM TPYHTOBBIX BOJ, NO3BOJISIOT IPHMEHATH
wis pacyera W GopMysibl HeyCTAaHOBHMBIIETOCS ABHIKEHUS B KOHEUHBIX Pas’HOC-
TAX. B 3ToM clyyae BO3MOXHadA OUMGKAa OT He3HAHMA WM HEIOCTATOYHO TOY-

HOTO yuera HEOQHOPONHOCTH IUTACTa MeHee CyIeCTBeHHa. Benuwuna W ompe-
nendAerci no Gpopmyie

62)

MAH _ k
W= S =5t (ke + ks -2hf), €4

rae AH — n3MeHeHMe YPOBHS, MPOMCXOANIIEE 38 OTPE30K BpeMenu st; ax—pac-
CTOAHMA MEXAY ceyeHramu 1 -2 1 2—3.
Ang HeoAHOPOIHOTO TUIACTa

MOH . 1 [, hi-n? hE- h;")
= [k, 2T g, 3 65
44 at  axUT 24x 2T 2ax : 63)

Bripaxenne B ckobkax mpencraBinser coGoit pa3sHOCTh pacxolOB BOJLL,
OTTeKalouel OT AeMenTa HOTOKA M MpHTeKalomedt Kk Hemy. B otnuuue oT dop-
MYNb! YCTRHOBMBLIETOCK [BH)KEHMS, 372 pasHOCTL NP  HEYCTAHOBHBILEMCSH
MBHOKEHMH BXOIMT B QOpPMYNYy He MHOXMTENIEM, a (1araembiM. AGconwoTHoe
3HpucHNE NMEepBOro ciraraeMoro B Gopmysie (65) B mepHoabl pe3Koro NOBBIllle-
HUR YPOBHS I'PYHTOBHIX BOH, 3HaUHTENBHO Goblile, yeM BTOporo. Ilo3Tomy Herou-
MQCThL ompencyieHHs Ko>pOMUMeHTOB (UIbTpauuMy IDIacTa B 9THX YCIIOBHSAX
BIMACT McHblle Ha oNpefenseMyIo Belquudy W . OCHOBHOe 3HaucHWe UMeeT
TOYHOCTL, ONpeaeicHus BofooTaawi. C yMeHpLIeHMeM a4 YMeHbLI2erca U ab-
COMIOTHAA NOrPElHOCT, W , MpUUYeM YacTb 3Toli  MOI peliHOCTH, 0 5y CioBHeH-
Ha® HETOYHOCTBIO BOROOTHAYH WM HENOCTaTKa HaChllUeHUs, B 4—20 pa3 Bhiure
Apyroit YacTH MOrpelIHOCTH, KOTOpas BO3HHKAeT B pe3ynbTaTe OMIMGKH 3amepa
YPOBHS IPYHTOBBIX BoX [43].

IHpu oTCYTCTBMH DasHOCTH MEXIY NPUTOKOM M OTTOKOM FPYHTOBLIX BOH,
KOTA2 BeIHWHA NMTAHKA UX CBEPXY BBIDKAETCA BENUWMHON MAH /AL , OTHOCH-
TejThéiast NOTpelIHOCTS AWAIVﬂAH PacyeTHON BeNnUYMHEI MMTAHUA PE3KO YMCHL-
UIaCTCA C YBEJIMYEHHEM A/ . JTa MOTPEILIHOCTh MaKCUMAIbHAA NPU MMHAMAIL-
HOM 3HaYeHWH M ¥ MUHMMAIbHAaA npu Bhicokux M ., Tlpu #4=0,251 0,15
OTHOCHTENIbHAs IOTPEIHHOCTL BEJIMYMHLL W | BRIpOKeHHas 4 41%«4”, HaXOIUTCH
B mpeaenax 5-—8%.

B pabore [62] nana meromixa pacuera W no MaHHBEIM PeKUMHEIX Habmio-
ReHMA NpH HEyCTAHOBHBLIEMCS pexume qwuIbTpauMu Ha NpUMepe NPOMBILNIEH-
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HBIX WIOMANOK YIMHEHHBIX, IPAMOYIONBHLIX H KPYDIHIX B 10iaHe dopm B of-
HOPOAHBIX, HEOTPaHHWYEHHBIX B fUI8HE BOMOHO CHEIX MJIACTaX.

11.10. MopgenupoBanme HHQWILTPAUHOHHOrO mMranus Ha ABM ocymrects-
JNIACTICA NopavYe cOOTBETCTBYIOMEN! CHNBI TOKA Ha NOBEPXHOCTHL I'PYHTOBLIX BOX.
MeTolMKa MOAENHPOBAaHRA Ha CIUIOMIHLIX M CeTOYHBIX MOMIENAX HaHa B paboTax
[21,46, 47, sﬁ.

Npu 3apaiy HHEQIIBTpaMN MHTEHCHBHOCTHI0O W Ha CeTOMHBLIX MOAENNX
NNAHOBLIX MOTOKOB B KaxaoMm Gnoke miomapkic F (npm fipAMoyronshodt
pasbuBke F = AX-AY) HDOMKeH MONEINPOBATECE WHOWILTPaIMOHHI NOTOK 33-
JaHHEM OCOOTBETCTBYIOMIE! CUAKI TOKA B COOTBETCTBYIOLIYI0O YIIOBYID TOUKY.
AHajIi3 MOrpellHOCTeH MICKPETHOro 3afiaHuA HHWILTpAIMM NOKA3bIBaeT, YTO
IpH ACHYCTMMOH HOrpelliHoCcT Jdy = 1-3% pocraTouHo MexAy rpaHHied
M CeYeHHEM MaKCHM®ILHBLIX HANOpPOB 3a1aBaTh 3—4 Y3NoBHIE TOUKH, 3afaHHe
TO KA MOKeT OCYHIECTBIIATLCS Yepe3 HHOUNLTpaMOHHOe CONpOTHBIIEHHE.

11.11. B Tex o1yuasx, Korga MOJeNUpYyeTCA HIOXKeHMe BIMAHHA Tex-
HOTeHHbIX (axTopoB (BOAOXPAaHWIHIL, KaHAIOB, ApeHKe) Ha €CTeCTBeHHHIN
NOTOK, 8 HHTEHCHBHOCTh W OCTA€TCA TaKo#i e, Kak M B eCTeCTBEHHbIX yCJlo-
BUAX, 3pdexTMBHBIM IpeMOM Yuyera HHGWILTpAMH SBJISETCA MCHONB30BAHHE
TIpUHLMIIA CTIOXKEHMA Teyenm#t (cynepnoaunyu) . Ha oCHOBaHMM NpHHUHMMNA cynegr
NO3UUMK pellleHHe WHQUIBTPAUMOHHOR 3allayl MOXHO TIPEICTaBUTDL B BUpe [46]

H=H,+aH, (66)
rpe H, ~ pewemne undunsrpanmonnoit sapaud (ons  3apganHoro W npu moGnix
TPaHMYHBIX YCNOBHAX); AH — peLleHUe IJIAHOBOR 3amaun 6e3 MHOUITBTPAHM NpH
TPaHMYKBIX YCIIOBUAX, ONpeNeNIsAeMbIX UX pasHocTbio mns H u Hy,.

Takofi mpueM MpUMEHHM TOJNIBKO B TeX CyyYasx, korna guddepeBumans-
HBIE YpaBHEHMS MOXHO CUMTaTh JUHefHBIMH, T.e. O NOTOKA MOCTOSHHON Npo-
BOIMMOCTH, OJHOPOAHOIO HA TOPM3OHTaNLHOM Bogoynope (cxema Jromou) u
ropHaoHTansHo-cioncroro  (cxema lupuuckoro) .

11.12. IIpu UOeHTHOHKAUMOHHBIX KCCIIENOBAHHAX, B CTIy4yae HEH3IMEHHOIO
HHOUILTPAMOHHOTO NUTaHHA B KavyecTBe A, nenecoobpa3sHo NMPUHHUMATH
HallOPE! €CTECTBEHHOIO NOTOKA. B Takoff MOCTaHOBKE pe3ynbTHPYOUMHt ROTOK
MOJIYYaeTCA NyTeM HANOXKeHHs Ha eCTeCTBEHHbIH IONMONHMTENBHOTO NOTOKA,
BO3HHMKAIOMIEro 33 CYET BIMAHMA TeXHOTeHHbIX (PaAKTOpOB; NIpH 3TOM HOMNOJIHM-
TEIIBHBIA NMOTOK MopenupyeTcs Ge3 yyera HHOWIBTPALMOHHOTO TMTAHUSA, KOTO-
poe aBTOMAaTHYECKH YUMTLIBACTCA YPOBHAMM €CTECTBEHHOIO NOTOKa. B uacTHoCTH,
VI NOTOKA MOCTOSHHOM NpPOBOINMMOCIH Hamopa pe3ynbmpyloiero A Haxopar
CYMMY HAMOPOB eCTECTBEHHOTO A M [ONONHMTEIBHOIO A/ NOTOKOB, A HaNophl
Ha IpaHHHax ROMNOJHHTENBHOIO IOTOKAa — KaKk PasHOCTh Hanopos H u Hy Ha sMHX
rpaHMlax, npuyeM (HopMbl MpaHALl NMPHHUMAIOTCA TAKHUMH, KAKMMH OHH OKa3sbi-
BalOTCA B YCIOBMSAX pe3ynbMMpyiouiero noroxka. Cnepyer uMeTb B BHAY, YTO
npUMeHeHHe MeTOAa CIIOXKEeHMs TeUeHuH He HCKIIIoYaeT HeoOGXOIMMOCTH yueTa
unbTpanmonHoil HeOJHOPOJHOCTH B IUIaHeE.

11.13. MpusuumsaneHas CHOXHOCTh ONpefelieHus W B IIAHOBOM Cra-
HMOHAPHOM NOTOKE 3aKJIIOU3eTCH B TOM, YTo mapaMerpsl W u 7 fieificTByIOT COB-
mecTHO. JIoCTOoBepHble NMpeAcTasfieHHA O mnosie NMPOBOAMMOCTH, KaK IpaBHIIo,
NONYYaloTCA TONILKO OpY OpaKTHYECKOM OTCYTCTBUH IDIOIUAAHOIO IMTAHHA B
nmpenesiax paccMmarpuBaemoit o6nac noroxa. CrnocoGei peleHHst Tako#t 3apaud
OCHOBBIBAIOTCH Ha aHAJIM3e rpaaueHToB NOTOKA Mo TMHUAM TOKa.

B >10M Cfyuae NpUHUMIMANBHO MOXXHO HafiTH TOJILKO pacnpefesieHHe OT-
HOCHTENBHON NPOBOAMMOCTH BOJIb KaXKNOH J1eHTHI TOKA, HNOCKONBKY M3MeHe-
HHMA aOCONIOTHLIX _3HaueHHHt MPOBOAMMOCTH IO NIOOOH JIeHTe TOKa He BAMAIOT
Ha pacnpefeleHue NOTeHUMaIoB. CnemoBaTenbHO, A pelieHHA TaKoH 3amauy
HeoOxomyumo HMETh  [OCTaTOYHO  MPEACTaBUTENBHBI MaTepHan peXHMHBIX
HabnmiopeHuit 3a pacnpengiieHWeM IMOJIS HaNOPOB B MCCIEAYeMOM NOTOKeE, YTOoObi
Ha €ro OCHOBAaHMM MOXHO ObUIO MOCTPOHTH MMAPOOMHaMHUYecKY®0 ceTky. Oco-
Ocuo 3ddexTMBHLIM  MoXeT ObITh pellieHMe Takol oGpaTHOM 3allayd Npd Ha-
NUYMM HAaHHBIX O PacxofaxX MOTOKa MNON3EMHBIX BOJ 110 JjaHHbLIM  I'WIPOJIOrH-
yeCKHuX paboT B npeneiax GaitaHcoOBOI'O IEMEHTa.

11.14. IIpn u3ydeHHH peXHMMa I'PYHTOBLIX BOJ, LWIMpPOKOE PACIpPOCTpPAHEHKE
MMeOT oGpaTHble 3ajaun o OueHKe [46], npuueM HauGomee pealbHBIM k-
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ngeTCA  pellleHMe  3a72Y OpH 3aJaHHOM 3apaHce NoJie NpOBOOMMOCTH IUiacra,
KOTOpOe YCTaHABJIMBAETCA [0 MaHHBIM OIbITHO-DUILTPAHOHHEIX paboT, pac-
NMPOCTpaHAEMBIX MO IUTOWANM TNOTOKa B COOTBETCTBMM C NpelCTABICHUAMH
O JIMTONIOTHYECKOM CTPOCHHH BOJIOHOCHOTO INTACTA.

B Taxo#f mocTaHOBKe IoNe NMOTOKA 3apaHee H3BECTHO, H Ha ero aeKTpd-
YeCKOM MONenH ocraeTci nopobparb Taxoe IUIOIASHOE pPACHpeNeseHHe CHIBI
TOK2, KoTopoe oGecneyusano Gul Hautyuniee COrinacoBaHue NOTEHUUANOB MOEb-
HOI'0 MOTOKA C YpPOBHAMH BOJB B HaGmioflaTenpHbIX CKBaxaiHax. IInomamHoe
38[IaHME CWIbl TOKAa OCYILECTBIIAETCH MpH 3TOM IUCKPETHO — M0 CeTKe.

IIpu mocrpoeHuM Tako#t MonenH LelecooGpa3sHO MCKINOYATh M3 Hee IpaHu-
1B, NpoxoAfuMe MO peKaM, KaHaJlaM H 03¢paM K NpOUMM BOAOEMaM, MIOCKONE-
Ky Ha 3THX IpaHHuax NOTOK MOXET GbITh CYLIECTBEHHO HCKAXEH 38 CuUeT BIIMA-
HESA CONPOTHBIICHHSA 710Ka BOJOeMa. B CBA3M C 3TMM Ha TaKMX I'pIHHLAX HONMHO
GBITH 3aJaHO paclpefclieHHe YpPOBHA TIPYHTOBBIX BOJ B COOTBETCTBHH C HaH-
HBIMH PEKUMHbLIX HaGnoaeHuit.

Iocne nocrpoeHnA MoOfenH cliefyeT 3alaThCd MAKCHMATLHBIMU U MHHUM &/l b-
HBIMH 3HAYEHMAMHN HAMOPA Hypox ¥ Hwin H NOACYUTATH 3HAYCHMSA OTHOCH-
TIBHLIX MOTCHUMATIOB U/ B KOHTPOJIBHBIX TOUKaX, COOTBETCTBYIOLUMX MECTY
pacnosioxeHuss HaGIIONATEIBHRIX CKBaXKHH ¢ Hanopom H, Jlanee 3apjaya cBo-
MUTCR K TOMY, YTOGbl, Bapeupys 3HauCHHAMH MOTEHUHAIOB (/, , [IOAAaBaeMbIX
Ha COMpOTHBIICHUA Ky , MomoOpaTh TaKyIo KOMGHHALMIO, IpH KOTOPOH pacuert-
HbI® 3HaUGHWA [OTCHUM@WIOB B KOHTPONBHBIX TOUKaX CUBIIAAY1 C 32MEPCHHHIMH
Ha MOJIEnH.

Hng nonbopa s3HauchMi W MOXKHO TaK)XKe KCIONB30BaTh cocol eOMHMY-
HBIX yHkumit [46].

11.15. Penrenue upeHT™PUKaUMOHHLIX 3allau Ha JBM no onpepeiteHuio uH-
GWIBTPaUHOHHOTO TMTAHMA BedeTcd B IIOCTAHOBKE BOCIPOW3IBEEHUS CTalHO-
HApHOTO M HECTAIMOHAPHOTO PEXHMOB (WIBTPAMH FPYHTOBEIX BOf [66, 72?.

IlyTeM BOCIIpOM3BEHEHUS CTallHOHAPHOIO peXHMa YTOUHAITCH BENHUMHBI
yTeuek, (OPMHUpYOMUMXCA TeXHOTeHHBIMH daxTopamu, a Takwke KH, B, A, .
Pelene ocyiecTBiNsAeTCA B yeThipe 3Tana,

Ha I 3rane nmoAGHpaTCs MapaMeTphl, IpH paGoTé ¢ KOTOPLIMH rapaHTH-
pYeTCH TOYHOCTL pelileHMS M CKOPOCTh CXoAuMMocTd. Pelilenue BefeTcs B MHO-
TOBapHaHTHOM BOCIPOM3BEACHHHM CTAllHOHAapHOTO pexHmMa GWILTPAINM I[IpH
PasIHYHRIX 3HaYeHMAX KPHTepHA QCTARHOBKH HTEPaUHOHHOIO MpOLECC2 & M HTe-
PAIMOHHOI'O NapaMeTpa Toqy L72].

Ha II stane ocyuectBnserca ¢dparMeHTHpoBaHMe HccleayeMoit oGnacmm
bunsTpanyu B 0OOTBETCTBMM C XAPAaKTepOM OTKIIOHEHMS NpHpORHO# moBepx-
HOCTH YpPOBHed TPYHTOBHIX BOJL OT MOJEIBHON, NMOJIyUeHHOW B pE3ynbTaTe BOC-
ApOU3BEeNEHNS CTAMOHAPHOTO peXMMa (GWIBTPANM INIPH HCXOOHLIX 3HaYeHMAX
BCEX pacueTHHIX [ApaMeTPOB H TPAHHUHBIX YCHOBHR (B TOM wWicIie TEXHOTeEH-
HEIX GaKTOpOB — BHYTPEHHUX HCTOYHMKOB BO3MYLUCHHA) .

BrinenienHble (parMenThl HeoGXOAMMBI I NpuBw IcHUA (aKTopHO-AMa-
MA30HHOI'0 aHANM3a HAa OCHOBE MCCIIeNOBAHMA PYHKUMI BIIHAHMA OT H3MEHCHMA
KaXHOTro pacyeTHoro IapaMerpa M BCEX BHAOB TpaHWuYHbIX yQI0BMHt, mpen-
CTaBJIeHHBIX B BH/JAC HMMTAUMOHHO#t MOJeNu paccMarpuBaemMoro reodunbIpa-
LIMOHHOTO MNpofecca.

Ha I srane ocyuwecrBasercs (akTOpHO-TMANA3OHHLIH aHAIU3 N0 OLEHKe
BIIMAHASA HA M3MeHEeHMe YPOBEHHO#l MOBEPXHOCTM TPYHTOBBIX BOJ, Pa3iiMuHEIX
SHaYeHWH BeMUYMHBI yTedeK U3 BOJOHeCYILMX KOMMYHMKalMit, B, A, ¥ gpyrux.
TIpu nocrpoenys Ha IBM ¥MUTAHMOHHBIX MOeNelt COOTBETCTBYIOUMX I'eoPHILT-
PallMOHHBIX MNPOLECCOB NI BO3MOXHOCTH ONEPATHBHOTO 3aflaHMA BaphUpye-
MEIX 3HauYeHMH no KaxmoMy GaxTopy BHYTpH (PparMeHTOB BBIACISIOTCA 30HEI,
K KOTOpPBIM MNpPUMYpOUeHbl YYacTKH CO CPaBHHUTEIBHO OJHOPOSHLIMM IO CBOEH
BeIIMYMHE 3HAYCHUAMH COOTBETCTBYIOIHMX (aKTopoB (XapaKTepuCTHK). Benu-
YMHBEI BapLUPYEMBIX 3HAYEHMl, IO KOTOPHIM CTPOATCH MMHTAMOHHBEIC MOMOENH,
HOMXHbI GBITH PacCMOTpEeHbI B BO3MOXHBIX HpeResiax MX U3MeHeHHH mpyu pa3-
JHUYHOM COYETaHHH BHYTPEHHMX M BHeLIMMX I'paHMUHBIX ycnoBuil. B pesynsw
TaTe peHieHHsl NONYYaeM IpeJCcTaBNeHue O CTENeHH BIMAHMA B OTAGIBHOCTH
KaXJOTO M3 pacueTHBIX NapaMeTpOB M TIpaHWUHBIX YCIORHI B mnpedenax HX
9KCTPEMAILHBIX 3HauCHHUH Ha BENHWIHY H3MCHEHHA YPOBCHHOH NOBepXHOCTH
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TPYHTIOBARIX BOZX, 8 TaKXe O pa3MepaX oGnacTelt, BHyTpH KOTOPBIX PacrlpocTpa-
HAETCA BIIMAHME OlleHMBaeMoro (akrtopa.

Ha TY orane Ha OBM OCYMIECTBNACTCA COBMECTHaH KODPEKTHPOBKA Mapa-
METPOB, BEJIMUHH YTeYeK M APYIHX TMIOB IPaHHUHBIX yciobuit. KoppekHpoBKka
BelieTcs OAHOBPEMEHHBIM H3MEHEHHEM XapaKTepUCTUK DO Beedl MoAeIupyeMoi
ofnactd (QUNBTPAMH B COOTBETCTBMM C PE3YNILTATAMH UOCTPOCHMHA WIA Kax-
goro ¢parmeHTd HMHTAUMOHHOR Mopend reo¢HALTPALHOHHOIO mpomecca, 06-
YCIOBIICHHOIO [HANa’30HOM H3MeHeHMA OCoOTBeTCTBYIOHIETO ¢axrtopa (pacuer-
HOTO IapaMerpa H TIpaHMyHOTO yoroBHs). KoppexTHpoBka ¢pakTOpoB 3aKaH-
UMBaeTCd IIpH JOCTHO)KEHMH 3aJlaHHOTO KPHTepUS COBMNAMEHMA MOAENBHBIX U
HATYpPHBIX 3HaYCHM# ypoBHell TPYHTOBHIX BOM,3 TaKXKe MIPH NONYYEHHMHM NOTO-
yeyHoro GanmaHca ¢ MMHMMAIBHON MorpelIHOCTBIO. KpHTepufi MoXKeT KOHTpOIH-
pOBaTLCA KakK MO BCeM GIOKaM ceTOYHOH MOMENH, TaK H 10 HaGNIoAaTeNBEHBLIM
CKBaXMHAM B JanHo# oGnacmi. OGbIuHO B kayeCTBE KPUTEpHS OIEHKH TOUHOCTH
nonyyeHHoro Ha 3BM pelleHus NpHHUMAaeTCA BEMUHHA PacXOXHACHUS MeXAY
MOHIENEHRIMA ¥ IPHPOJHBIMH OTMETKaMH YpPOBHell TIPYHTOBBIX BOJ, paBHas
1-5% 0T pa3sHOCTH 3KCTPeMAaTBHBIX 3HAUSHUI MOCIICHHUX.

11.16. B kauecTBe Np¥Mepa pacCMOTPHM CXeMY peleHHS 3aa9 MO OUeH-
Ke BEJMYMHB! MHQUILTPAUMOHHOTO IMTAHMA 3a CYET TEXHOTEHHEIX (axTOpPOB
Ha FOPOACKOH TEPPUTOPHH Iomaneio 40 KM+ (cMm. puc. 3) .

B pe3ynrTaTe BBINONHEHHOH IMCKpETU3AlMM COCTaBJIeHa IUIAHOBAasA CETOY-
Hasg Mojensk obmacm dunbrpanuu, cocroAuas u3 2148 Gnoxon. MUHMMATEHELL
pasmep sdYeKH CeTKM MO TOpH3oHTamM — 60 M, no BepTMKanu - 40 M. Max-
CHMaNTBHLIH pasMep sueiikM Mo ropu3oHTany — 250 M, IO BepTHKaM — 160 M.
Yucno Gnokos, mopenupyoumx I'Y-I poga — 88, T'Y-I ponma - 2083, ¥3 Hux:
YTeUKH M3 BOJIOHECYLMX KOMMYHMKAIMH M Ha npoMmiomauxax — 710; WH-
¢uneTpauusa  aTMOoChepHBIX OoCafkoB (“He3aKphiTele” Tepputopys) - 470;
HcnapeHne (“He3akpbiThie” TeppuTOpud ~ 903) 3 ['Y-I - 241,

Ha 1 srane MaeHTH(PHKAHOHHBIX MCCIenoBaHuuii Ha IBM EC-1022 muoro-
KpaTHO BOCNPOM3BENEH CTAlHOHAPHLIA XM (PUILTpaMH 0 3HAYCHHAMH
Koxpduunenra ¢ —0,05; 0,04; 0,03; 0,02; 0,01 u ycxopaiouero napaMerpa
v -1,5; 1,6; 1,68; 1,7; 1,72; 1,74; 1,8. B pesymsrate 6bum BHIGpaHR! 3Ha-
yeus €=0,02 ur=1,7.

Ha II svame Boipeneno mate ¢parmentos A,B,C,JI u E. Kputepun Buiie-
JIeHHA (HparMeHTOB MpH BOCHPOM3IBENCHAM CTAMOHAPHOTO pexuMa GUIsTpanum
(BHeunme rpamunl ~ I'Y-1 popa): xapakrep OTKIOHeHus (+ wiH —) daxm-
YeCKOH YpOBeHHOHf NOBEpXHOCTM TFPYHTOBHIX BOJ, OT MOJENBHOM; XapakTep
sacrpolkH  (cenuMTeGHas, NpOMBILUIEHHas, He3aCTPOEHHBIE TEPPUTOPMH) :
rmor;mc‘rb KAHaIOB M BoAOeMOB (BHYTpeHHME TIpaHuuHble yaropusa — I'V-1
pona).

Ha I smane mis ¢parMeHTOB BHINONHEH ()AKTOPHO-OMANA3IOHHBI! aHa-
JIA3 1O OLEHKE BJIMSHUA pacyeTHHIX MapaMeTpOB M TPAaHMYHLIX ycroBuit Ha H3-
MEHEeHHe YpPOBEHHOH MOBEPXHOCTH TpYHTOBHIX BOA. IlocTpoeHs! MMHTAlMOHHbIC
MOOEH HAcHMPUKAUUY BellHWAH yTeyeK, Ko3dhdHimeHTOB nepeToxa, PpUiabTpa-
UMOHHBIX MPOBOAMMOCTEl NOAPYCIOBLIX OTAOXKEHMH NMOBEPXHOCTHRIX BOKOTOKOB
¥ BOIOEMOB, BOAONpPOBOIMMOCTEH IepBOTO OT IOBEPXHOCTH HBYCIOMHOIO
BOZIOHOCHOTO TOpH30HTA. MMTaUMOHHEIC MOJIENIM COMEpXKaT B KaxZoMm Gnoxe
CETOYHOH MofeNM BenuwiHH OTKIOHeHMH ¢axmiyecKMX YpoBHelt oT Mozens-
HBIX, TIOJIYYEHHBIX NyTeM NnodparmMeHTHOro BocNpou3BedeHNA Ha IBM coormeT-
CTBYIOLIETO reoPUIETPaUMOHHOTO NIpolieccd B CTAIMOHAPHOM NOCTAHOBKe.

Tpu upenmuuMpoBasMy BelUUMH yTeuex Briaeieno 119 son, locrpoenme
MMHTAMOHHONt MopOenu  BbINOIHEHO TNOCIEHOBATENBHEIM BOCIpPOM3BeleHueM
CTAlMOHAPHOTO TIpoliecca B CNIEAYIONMX YCIOBUAX

I'Y-I Ha BHeWIHMX M BHYTPEHHMX TpaHMUAX NpH 3aJ]AHUH BapPHIPYEMBIX
BEIMYHH YTEUeK: pas3leNbHO B Xaxmo#t 3oHe ¢parmenta A,B,C,I',]JLE; coBmecTHO
BO BCE PparMeHTHI;

TY-Il (Q=0) ua HempoHMUAEMEIX BHeIIHUX GOKOBBIX 'PaHHIAX, NPOBEACHHBIX
10 HOpManu K MOTOKY IpyHTOBHIX Box M I'Y-T Ha oCTalbHLIX IPaHHIAX Pa3feNb-
HO fIo $paFMeHT8M A,B,C I,E;

I'Y-I Ha pHeIUHNX TpaHUNaX M W3ONAUMS KaHAJIOB NpH 3ajlaHMM Bapmipye-

MBIX yTeueK pasfelibHO M COBMECTHO No ¢parmeHTam;
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HellpoHMIaeMule BHelllHHe GOKOBLIE TIpaHMIILI B W3ONAUMA KAHATOB NpH
3a[AHHY BAPEMPYEMEIX YTEYeK PasfeBHO H COBMeCTHO No dparmenTaM.

3agapaeMeie B GiI0KaX MOJENH BENUWIHLI yTeueK M3MeHIINCh:

OpH BOCIPOMIBEAECHHM CTAMOHAPHLIX NpPOLECtOB pa3sfeNibHo B KaKAOH
30He ¢parmeHTa A M COBMECTHO BO BCEX 30HaX 3T0Oro ()parMeHTa Of, S-Kpar-
HOTO S00-kpaTHOrO yBeNnWYeHMs MX MCXomunix sHauewwdt (ot 0,1 md/cyT po
50 m3/cyT);

NpPH BOCIHPOM3BeieHNH TeoMIBTPAIMOHHLIX FIPOLECCOB Pa3ENIBHO B KK~
pom ¢parmenre A,B,C,E 0T HonHOro McknoueHus yreuex (dparmenr B) mo
100-, ;00— 500- 1 1Q00-xpaTHOro yBenuuefMd MX MCXOMHBIX 3IHaueHuit (oT
0,1 M>/cyr mo 100 m3/cyT) B ocTaneHuIX (parmentax, a Bo ¢parmenre I oT
HOPMATHBHBIX yTeueK Ao 20%-HbIX 0T BOIONONAYH ;

IpE BOCHpOM3BEAEHNH TeO(UIBLTPATHOHHBIX TPOLECCOB COBMECTHO BO
BCeX (parMeHTaxX B COOTBETCTBMM C BLINICNPHBENCHHLIMHM TPaJalMAMH Ui
¢parmentop A,B,C,ILE.

Hocrpoennass TakuM o06pazoM HWMHTAUHOHHAT MOREL MACHTHOUKAUHR
YTeueK IpefcraBjieHa B BMOE a17aca, cOCTOAIETO U3 54 KapT BEIUMHH OTKIIOHE-
MU 3aMepeHHBIX OTMETOK YPOBHell TPYHTOBBIX BOJ, OT MONEIILHBIX.

AHamM3 9MHMX [aHHEIX HO3BOJMN: OBQCHOBATH BO3ZMOXHOCTh NodparMenT-
HOH WACHTMPUKAINH BEIUYMH YTEUEK; OLEHHTH YYBCTBHTENIBHOCTh OONIACTH K
HHPHUIALTPAIHOHHOMY I ; npuHATH B Gnoxax cenurte6HOM 3aCTPOHKM
YTeUKH B pasmcpe Ao 10 M7/cyT (B 3aBHCHMOCTH 0T pasmepa GJOKa), 4 HA Tep-
pumg;mx MPOMITIOANOK — [0 15% oT Bopgononauy.

a IV sranc ocyiecTsiieHa COBMeCTHas KOPPEKTHPOBKA BEIHUHH yTeuek,
HNLTPANHOHHBIX TPOBOMMMOCTEH NOAPYCIOBBIX OTIOKEHM! K BORONPOBO-
OMMOCTE B COOTBETCTBHM C HAHHBIMH, NPHBENCHHBIMH B HMHTAUMOMHBIX MO-
Aenax ux uneHTHHKauym. IIpd 310M ObUIO BRINONMHEHO 62 BapHaHI3 BOCHPOU3-
BefeHHs C pasHYHBIMU BETHYMHAMA KOPPEKTHPYeMBIX NapaMerpoB. B peaynn-
TaTe PacXoXAeHAA Mexly HaKTiyeCKHMH H MOZENBHLIMH YpOBHSMH I'PYHTOBBIX
BOJ, COCTaBMIIN He Gonee 5%, 2 NOTPEIHOCTM HOTOYeYHOro Oananca —0.

B kauectBe 9TaIOHHBIX BENHYMH GLUIM COXpaHeHh! 3HaYCHMs NapaMerposB,
paccuiTayHhle o JasHbiM ODP.

11.17. [Ipu BocnpousBeneHun Ha IBM HecTaMOHApHOTO peXxuMa PHIALTpa-
IMH TPYHTOBHIX BOH YTOUHAIOTCA MHapamerphbl H TPaHHUHbIE YCIOBUSA, onNpejens-
IOUMe pasBUTHE McCleAyeMoro GWIBTPAMOHHOTO mpouecca Bo Bpemern. K
TAKMM IapaMeTPamM OTHOCATCH Az A% HHPUALTpaAAA aTMOChEpHLIX 0CaAKOB
(mpn  onpenesieHHbIX YCIOBHAX uu&mnm‘paunoxmoe MMTaHKE, ONpeAcisieMoe
TEeXHOTEHHBIMY (aKTOpamMM) M HCHapeHHEe C YPOBHS TPYHTOBHIX BOJ.

Ha 1 srame ycCTaHaBNIUBAeTCs SMMIHO3HLIM NEpHOJ, T.e. TAKOH BpeMeHHON
HUHTEPBAN, B TeueHMe KOTOPOTO BOCNPOH3BOAUTCS Habmopaemblii ¢uisTpann-
OHHBIA mMpouecc. B muHamMuke QOpMMPOBAHUA YPOBEHHOTO peXHMMa B 3MUIHO3-
Hblf mepuon HeoGxomuMe ydYacTMe HapsAfy ¢ NapamMeTpaMu BOQOHOCHOTO IDIAC-
T4 BCEX BUIOB BHYTPEHHUX M BHEUIHWX I'DAHHYHLIX ycnosuit. BhyTpextue rpa-
HMYHBIC YCNOBHA: YPOBEHHBI PEXMM IMOBEPXHOCTHBIX BOZOTOKOB M BOLOEMOB
(MCKYCCTREHHBIX H €CTECTBEHHBIX), HHPWILTpauMsa M ucnapenue. Heobxomimo
B IpeAciiax 3MUIHO3HOYO NEpHONa BHIfENeHHe HHTEPBATIOB BPEMeHH C CaMOCTOsN~
TEJIBHBIM HE33BHCHMBIM BIIHAHMCM HA YPOBEHHEN! peXXUM NOL3EMHBIX BOM KK~
JOT0O BHIAa I'PaHMYHOTIO yCioBHA. [103TOMY OGBIYHO NPOMOIKUTENLHOCTH TAKOTO
1eprola NpHHHMAESTCA paB HBIM OJHOMY TORY.

Ha Il srane BhiGuparorcs Haubornmee 3KOHOMMYHAH BBIYUCIMTENBHAA CXeMa M
BpeMeHHo#t war. TlogGop BedeTcas NMyTeM MHOTOBAapPH3HTHOIO BOCHpOH3IBENCHUA
Ha JBM xecTauyoHapHoro pexxuma ¢puiabTpauuu B TeueHue MMIHO3HOrO Mepuona
1o BCeM 3anporpaMMHpPOBAHHBIM BBIYNCIIMTETLHBIM CXEMaM C PATHYHBIMHA Bpe-
MEeHHbIMM 1Ial'amMy cYeTa H HapaMeTpom é&-

Ha NI srane ucoiepayemad obnacts QunbTpaluy pafioOHMpYeTcA Ha 30HLI
He3aBHCHMOTO BJIMAHNA MCKOMBIX T@PAMETPOB H TPAHMYHBIX yciosuit. Paii-
OHMpPOBaHWE BBHINONHAETCA B CNCOYyIOUICH MOCNeXOBaTeNBHOCTH. BHavane Bhime-
JIMOTCA 30HBI OTHOCHTCABHO oOmpedensoiero $akropa ¢ yyerom ero nioniag-
HOTO pPa3MEUICHHS MM NPHYPOYEHHOCTH K TeM MITM WHLIM MPUPOAHEIM ¥ TEXHO-
IFCHHBIM YCIIOBHAM pPacCMaTPHBAEMON TePPHTOPHH. 3aTeM NyTem MHOTOKpPaTHO-
ro BOCNpOH3BefeHHA Ha IBM HecTaiuOHapHOrO peXHMa npu 3aJaHUH PasITHYHBIX
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3HAUCHH ONpEeZAIMIOHITO (aKTopa NOCNENDBATENHHO B KaKNOR 30HE, CO-
NyTCTBYIONETO PakTopa Bo Beell 0G/IaCTH, YTOUHAIOTCA MPAaHHIb] 30H.

Ha I¥Y srame ocyulecTaAeTca GakTopHO-AMAUA3OHHLIN aH&TH3 WX BbHI-
AeNeHHBIX 30H, OYHKUMM BIIMSHMS MpEOCTaBISIOTCH B BHAEC MMHTAWMOHHBIX
mopenelt. JlHana3oH BaphdpyeMbIX 3HaueHMI [OJKeH OXBATHIBATE  PealBHO
BO3MOXHbIe BEIIMYHHDBI OLEHHBAEMBIX (paKTOpOB IpH pa3sNHYHBIX BUAAX BHelll-
HMX IUIAHOBBIX TIpaHMIi. B pe3ynbTaTe moliyyacM MO3OHHYK OLEHKY CTelleHd
PasfSNEHOIO BIMAHUSA BOACOTHAMM, HHOMNLTP2MOHHOTO MATAHUA M MCTHAPEHMS,
a TaKKe HX COBMECTHOIO BIIMAHMA Ha GOpPMHpPOBaHWE YPOBEHHOH NOBEpXHOCTH
TPYHTOBBIX BOJ.

Ha Y srane OCYIIECTBNAETCH  COBMECTHaA KOPPEKTMpOBKA MapamMeTpos,
aHanorwuso srany LY, mpu peleHMsx misA crauuoHapHod dwnsrpammm. Haryp-
Hble aMIUIMTYILl M3MEHEHHMs YPOBHS TPYHTOBBIX BOJ OCPeHAIOTCA B TeYcHME
BpeMeHH A7 B COOTBETCTBMH CO CTYHEHYATOH aMNpOoKCHMaell HelpepbBHON
byHIKUMH H3MeHeHNs TPaHUYHBIX YCIOBUIL, 3agaHHKX Ha IBM.

12. OCHOBHBIE TPEBOBAHHA K OPTAHM3ALKH U ITPOBEEHHIO
CTAIMOHAPHLIX THIPOTEOJIOTHYECKHX
HABTIOAEHUH HA TOPOXCKHMX TEPPUTOPHSIX

12.1. OcHoBHsle 3aaaw HaGnoaeHH! CeyloIpe:

H3yueHWe pexxuMa PIPYHTOBRIX BOJ (YpOBEHB, TeMIlepaTypa, XMUMMYec-
KHA COCTaB) B eCTEeCTBEHHBIX M HapYIICHHLIX yClIOBHAX. B cnyvae, ecnm ycra-
HOBJICHA WIM MpPENNONaracTCs B3aMMOCBS3b TPYHTOBBIX BOA, C TOA3eMHRIMHA
BOAAMH HHXKENeXalMX BOJOHOCHBIX IMNOPH3OHTOB, HaGilogeHMs JOJKHEI BRINOJI-
HATBECA 32 NMOMA3EMHBIMM BOJAMM 3TMX Iopu3oHTOB. XMmHuyecKuit cOcTas mop-
3eMHLIX BOA OONXKeH OUSCHHBATECA He TONbKO MO CTAaHHAPTHLIM MOKA3aTeNAM, HO
TaKXKe W MO crenudHYeCKUM KOMMOHEHTaM [jIf PaITHYHBIX OTpaciiell MpoMEli-
nenHocTtH {70];

H3yyeHHe B3aUMOCB A3H TPYHTOBLIX BOJ, C MOBEPXHOCTHRIMI BOJAMHY ;

u3yyenne GanaHca TPYHTOBBIX BOX B €CTeCTBEHHBIX M HAPYIUEHHBIX VC-
JIOBHAX.

Peisenue mByX mMepBBIX 3afay OCYHISCTBJIAETCH IYTeM CTaHJAPTHHIX Ha-
OnmopeHuit Mo CeTM PEKUMHBIX CKBAOXHH (OOMHOUHBIE HaGMIOpATENLHBIE CKB&-
JKHHLI, MHOIOAPYCHBIE KYCTEI CKBaXHWH) W Ha MMAPOMETPHYECKHEX IOCTaX, OPraHu-
30BaHHBIX Ha NOBEPXHOCTHHIX BOJIOTOKAaX H BOJOEMAX.

12.2. OCHOBHEIM METOOM HCCIIeJOBaHUA GATAHCA ABJIACTCA KOMIDISK CHEIN
MeToH, BKIOYAoUM BOMHO-0anaHCOBBE U TMAPOIMHAMHUYECKHE MUCCNEXOBAHUA
IS BCeX BOAHO-BaNaHCOBRIX YYacTKOB, BBIENASMBIX B Ipeaesax Mccnenyemoit
TEpPPHTOPHH Ha OCHOBaHMM palioHHpoBauusa BogocGopHoro Gaccetina (cm. 1. 5.3)
M PalfOHMPOBAHMSA TEPPHUTOPHH MO PEeXMMY IPYHTOBHIX BoX (cM. pasn. 8).

MeTomika OlleHKM MeTeoposioruecKux GaxKTopoB IR NOBEepXHOCTel
CTOKOBLIX YYaCTKOB MIIM MOBEPXHOCTM BCerc BofocOopHoro Gacceiia B ecTecT-
BEHHBIX YCJIOBHAX M HAa TOPOLICKONH TEppHTOPUM JlaHa B pasm. S, 6 u 9.

12.3. OnemenTel BogHoro GamaHca s I (3oHa aspammm) u I (Bomomoc-
HBIA I'OPH30HT) SIPYCOB CTOKOBBIX YYacCTKOB B Npefenax BLIACJICHHBIX BOJHO-6a-
JIAHCOBBIX YY2CTKOB HOJDKHBI GLITh OMNpeAeNeHbl TpeMsI METOJAMH :

IKCNCPUMEHTAIBHBIMU ~ HAGMIOBEHMAMH 32 BOACOGMEHOM FpPYHTOBBIX
BOJ C 30HOI a3pauuM: Ha NpubBOpax, YCTAHOBKAX pasNMUHLIX THIOB H KOHCT-
pyxuuit, ycTaHIBIMBAaeMbIX Ha NOBEpXHOCTM 3eMIH, B Inypdax M Habmioma
TEeNBHBIX CKBAXKUHAX peXKMMHON ceTH;

MMIPOIMHAMHSSCKHMM pacyeTaMH II0 faHHBIM ONBITHO~GHIBTPaHF-HHBIX
paGoT H pexuma YpOBHS NOJA3eMHRIX BOJ B HaGHIONATENBHBIX CKBAXKHHAEX
PeXUMHOK CeTH;

pelileHneM HACHTHQHKANMOHHBIX 3224 METOHAMH MaTeMaTWUECKOTO Mofe-
JIHPOBaHUs, pealtM3yeMuimMu Ha ABM u IBM.

ToyHOCTB pacueToB H MOAIMPOBAHMS 3aBHCHT OT HOCTOLEPHOCTH pacyer-
HOH CXeMhbi ¥ [JOCTOBEPHOCTH MPHUHATHIX PACYETHHIX TMAPOTEONOrMYECKHX [apa-
METPOB BOIOHOCHBIX TOPU3OHTOB U IPYHTOB 30HbI a3paliu .
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Ha BoHO-6aTaHCOBBIX YYaCTKaX HU3YUAKTCS NOBEPXHOCTHHIM M NMOM3eMHBIH
CTOK, NEepeTeKaHWe H3 IPYIUX BOINOHOCHBIX I'OPH3OHTOB, MCHIApeHHE C IOBEpPX-
HOCTHM 3eMJIH M C 3epKayia ’PYHTOBBIX BOM, PacXop, Biar'd Ha TPaHCIMPALHIO pacre-
HUAMH, MHOQHABTPAUMA aTMOCKEPHBIX OCAAKOB, KOHZEHCAUS BOHSHEIX NAapOB
B €CTECTBEHHBIX YCIIOBHMAX W Ha 3aKDBITHIX TEPPHUTOPHAX, DHHAMHKA M GanmaHc
BJ1ar¥ B 30HE a3paLyH.

KonuyecTBeHHble CBA3H 3IeMEHTOB GanaHca TpYHTOBHIX BOJ C Jelt-
CTBYIOLMMM TEeXHOTeHHBIMH (aKkTopamu, H3yueHHbIle B OTAENBHBIX TOYKaX,
SKCTpAloIUPYIOTCA Ha BeCh BOJHO-OanaHCOBBIM YYAacCTOK, B IpEAENax KOTopo-
ro BEINOJHAIOTCA HaOGnoneHUs 32 YPOBHAMM TPYHTOBBIX BOX B HaGmomaTenbHBIX
CKBKHMHAX IS UIYUEHUA TeHETHYECKNX CBA3eH BeNWUMHLI MMTaHUS TPYHTOBBIX
BOJL C 3TUMH JNIEMEHTaMH.

12.4. Opranm3anyusa CTAUMOHAPHBIX TWIPOTeOJIOTHYECCKHX HabnooeHu#t Ha
TOPOAICKHX TEPPUTOPHAX [OJDKHA BBHINONHATECA B NOCJIENOBATEJILHOCTH, HM3-
TI0)KeHHOM B 1. 1.22.

12,5.]Ina oprauusanyuy LeNCHANPaBIIEHHBIX PpPEXHUMHBIX HaGmiomeHuii Ha
TOPOACKON TEppHTOpHH NpH c06Ope MaTepHa10B B CTaUHOHApHBIX IHApPOreoJo-
THYECKMX PpEeXHMHBIX NapTHAX-M craHuusx Muxreo CCCP, MumBoaxo3za CCCP
M COIO3HBIX pecHyGIHK YTOUHSIETCA IO palloHy HMCCAe[lOBaHNH CTelleHbh H3YueH-
HOCTH €CTeCTBEHHOTO M HapYUIEHHOTO PeXMMa MOM3eMHEBIX BOM; NpPONOIIKHTEND-
HOCTh HaOmoneHMA; 3aKOHOMEDHOCTH KoJeGaHMsA YPOBHA TON3EMHBIX ROJ
(ce3oHHBIE ¥ MHOIOJIETHHE) ; BBHIABAAITCA JIOKANBHBIE 3aKOHOMEPHOCTH PEXH-
Ma, XapaKTepHble Ul TEPPHTOPHHM MCCIIeNOBaHMI M I HE3aCTPOEHHBIX YyacT-
KOB C AH&IOTHYHLIMH NPHPOJHLIMM YCNOBMAMH (YYacTKM-AHANOTH). YuyacT-
KM-2aHAJIOTH BBIGHPAIOT Ha OCHOBE CYLIECTBYIOUICrO palfOHHpOBAaHMA pPEKHUMA
nonzemubix BoJ mis Tepputopuu CCCP. Ecnu pexxumHbie HaGnofiennst B paft-
OHe He BBINONIHAUIMCL WM HEBO3MOXHO BHIGPAaTh YJYaCTKH-AHAIOTH, TO Liene-
coo6Gpa3Ho MCNONB30BAaTE I HpeBAPHTENBHOW OLECHKHM YPOBEHHOTO peXHMa
BEepOATHOCTHO-CTATHCTHYECKHE KapTsl, Beinyckaembie Munreo CCCP. 914 xaprei
NO3BONIAOT MONYYHTE B Hauase paGoT MCXOBHYI0 MHPOPMAUMIO M0 CIEAYIOLMM
37IEMEHTaM €CTECTBEHHOTO PeKHMa MOA3eMHLIX BOM C XapaKTepUCTHXOM HX ofec-
neyeHHoCTH: IMyOuHa N0 BOMbI, aMIUINTYO2 KoneGaHMs, BeMUMHLI UH(UILTpa-
UMOHHOrO MMTaHUA, MCTIAPeHNA H HOM3EMHOTO CTOKA.

12.6. IIpn cmaboit THOPOTeONOTHYECKON H3YUEHHOCTH DPEXKHMA INON3EMHBLIX
BOJI Ha MCCIedyeMolt TeppUTOpHH, YTO B LEIIOM XapaKTEpHO A GONBILMHCTBA
TOponoB, HeoGXOOMMO BBIIIONHEHHE pEKOTHOCIHPOBOYHOTO OOwIeioBaHH.
Pexorsocumposka BKJIOYaeT: MapllpyTHble HabniofeHusa, GypeHHe IHIpOTEo-
TOIMYECKUX CKBAKHH 1 onpoGoBaHie NOA3eMHBIX BOJI.

Tlpn Mapuipy THEIX HaGMIOMEHHAX :

OIMCHIBAIOTCH BCe BOJONYHKTHI (PODHMKM, KONOIULI, CKBaXKHHEL),
BCKPBIBAIOLIME MOJ3eMHBIE BOMbI. B HUX 3amepdA0TCd YPOBHH IIOA3EMHBIX BOX,
oTGHpalOTCA npoOdBl BOABI, YTOUHSAIOTCA PacXolpl M MOHM)KEHHA B 3KCIUIYyaTupy-
eMBIX BononyHkTax. IlyTeM onpoca BOHONONB3OBaTeNeH BLUICHAOTCA (DaKTh
NOBLIWCHNA (CHUKEHHS) YPOBHA MOM3eMHBIX BOM, ¥ H3MEHCHMS KaycCIBa BOJIbI;

OINMCBLIBAIOTCA CCTeCTBEHHBIE H HUCKYCCTBEHHLIC MOBEPXHOCTHBIC BOOOEMBI
M BOJOTOKH;

obenenyoTea CYIICCTBYIOIMES BOACHOHMIMTENBHBIE CMCTEMBI (IKCIDLY-
aTaUMOHHbIE H CTPOHTENbHbIEe HpPEeHaKH) ;

M0 K@KAOMY BOAONYHKTY, MNOBEDXHOCTHOMY BONOTOKY HA¥ BOJOEMY
OLIEHHBAETCA BO3MOXHOCTb OpPraHM3alyy CTAUMOHAPHBIX THAPOreONOMMYECKHX
HAGMIOOeHHH [Nl U3yueHHs YPOBEHHOTO peXHUMa M pacueTa I'MAporeo/IoTHYeCKUX
napameTpoB;

nytem BribopoyHoro obcnepoBauusa 3JaHHH, cOOpyxeHHMH BuIABIISeTCA
pONls TeXHOFEeHHBIX (haKkTOpoB B PaIBHTHH Ipoliecca NOATOINIEHMHA, 3arpss-
HEHHST MOM3eMHBIX BOJ H OLEHHBAcTCH 3¢ exMBHOCTL BBINONMHACMBIX 3aUMT-
HBIX MEPONPUAATUN OT MOOTOIUICHHUA.

I'nyG¥Ha ¥ KOHCTPYKUMA T'MAPOTEO/IOTHYECKMX CKBAKHH YCTAHABIMBAETCA
Hcxodst U3 HeoGXOmMMOCTH : BHIABNIERHS MOLIHOCTM 30HBI a3paliM; BCKPbITMA
TONHON MOLHOCTH TEpBOTO OT NMOBEPXHOCTA BOAOHOCHOIO ropusoHTa (B Ciy-
yae, ecjit OHa He YCTaHOB/ICHa MPH Npedpiavumx U3BICKAHUAX) ; LHTONHEHUA
HaGmiofieHnit 32 YPOBEHHbIM PEKMMOM TDYHTOBBIX BOI N0 1-3 onopHeiM mone-
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peuHHKam; onpo6GoBaHMA KaXHOre IEpBOIO OT HOBEPXHOCTH BOXOHOCHOIO
TOPHU30HTA NPOOHBIMU OTKAauYKaMu (B OJHON TOUKE) , eCTH OTCYTCTBYIOT AaHHbLIE
IO THAPOTE0NIOTHYECKHM NTapaMeTPaM 3THX FTOPU3OHTOB.

12.7.B pe3ynbrate cGopa n aHaiH3a MAaTepHATIOB, HpPOBEHNEHUA pegor-
HOCHMPOBKH BLUIONIHACTCA TIHMAPOTECONIOTHYECKOE pailOHHpOBaHME TepPUTOPHH,
cocraBnsercs nporpamma pabGoTHa mepBBEt 3Tan KOMIIEKCHBIX MMApPOTeONo-
THYECKHX H3BICKAHMH sl MpeIBapMTelbHON OLEHKI TMAPOTEOTIONMYECKHX YC-
noBMft TeppuTopuH. B mporpamme mnpeaycMaTpuBaeTcsi KoOMIDieke paGoT mo
CTPOHTENILCTBY HEpBOH ouepemdt pEXHMHONH ceTM H NPOJOJIKEHMIO CTAIMOHAp-
HBIX THIporcoNioruyeckux HaGmiopenuit, xoTopble GbUIM HayaThI Ha OMOPHBIX
NOMepeyHR KaX,

12.8. IIpumuMnel pasMellieHs HaGIIONATENIEHEIX NMYHKTOB MepBOM ovepenu
PeXHMMHOM ceT, C yyeToM crnend(puKH 3aCTPOH KM I'OpOACKON TepPUTOPHH, peKo-
MEHOYIOTCA, MCX0OA M3 HeoOGXOHHUMOCTH pellleHHs cHOpMyNMPOBaHHEIX BbILIe
OCHOBHBIX 3a/Ja4 CTALHOHAPHBIX THAPOTEOIOTNYECKUX Ha6IoNeHHH .

B 30Hax cenHTeOHOH 3aCTpOliKHM CKBa¥MHBI [OJMXHBI PACHOJIATATECA I
paspexeHHol, HeyHopsAaAOUCHHO# cem (B cpenHem 2-3 CKBaXHHLI Ha 1 KM
TEPPUTOPHH) € YHETOM [UIOTHOCTH 3aCTPOHKH M I'YCTOTHI BOHOHECYHIMX KOMMY-
HUKauM#, OTOOPAKEHHLIX HAa COOTBETCTBYIOILMX TeXHOTeHHBIX Kaprax. Kpome
3TOTO 1O OJIHOM CKBRKMHE 3aKIIafbiBACTCH B HACHIMHBIX (HAMBIBHBIX) I'PYHTaX
B 30He¢ Kaxaoft, paHee CyuIecTBOBaBLIcH, ecTecTBeHHo! ppeHnl (Ganxa, oBpar).

Ha mromapsaXx NpoOMBIUDIEHHBIX NPeNNpMATIH ¢ “MOKpBIM® TEXHONIOIU-
YeckMM mponeccoM, T3l ¥ TropoAckux BORONOTPeGAAOUMX [POUIBOACTB
(CTaHHYM OWMCTKM BOMBI, OUHCTHBIE COOPY)XEHMA KaHAM3aMU M [p.), eCTH
NOJIOKEHHE YPOBHA I'PYHTOBBIX BOJ HEM3BECTHO, MOJKHO ObITH 3anmoxeHo 1-10
CKBaXMH (B 3aBMCHMOCTH OT pa3MepoB miomwagH) . CKBaXMHBI PaclioNaraloTcs
B TOUKAX 32QUKCHPOBAHHLIX TIOCTOAHHLIX yTeueK WIM Tam, TMie OHM Npeayiona-
rarca. B yoroBHMax nopTamiMBaemol IDIOMIANKM pajMeIlicHHE CKBDKHH OCY-
IECTBISIETCS B COOTBETCTBUMM C pekoMenpaimamu [63]. Tpu atom HeoGxomu-
MO MMeTh B BUIY, YTO Ha JAHHOM 3Talle Ha IUIOLIAKe 3aKI1albIBaeTCA pa3perKeH-
Hasg CeThb CKBaXMH, €C/IM ITOMY He NPeIlIecTBOBANIM CHELMANbHbIe HCCIIeN0BaHHA
0O BRUABJICHHMIO YTeyeK K (UKCHPOBAHMIO TOJIOXKEHMS YDOBHS IDYHTOBHIX BOX.

12.9. Kpome yuera crieHKH 3acTpoHKH HeOGXOIMMO YUHTHIBATH M TIpU-
pPOOMBIE YCIIOBHS.

HaGnwopaTeibHble CKBAXXKUHBE NOJDKHBI OBITH 3a10)KEHBI HA BCEX TeOMOD-
donorvuecknx aneMeHTax penseda ¥ Ha TMHHUHBIX dopMax Mukpopenbeda. ITpu
OIHOPOAHOM CTPOCHMH BOJIOHOCHOTO FOPH30HTA Ha KaXKAOM I'eOMOpPQONIOTH-
YEeCKOM IeMeHTe «IeflyeT MNpeaycMaTpuBaTh OypeHMe [BYX-TpeX CKBAKMH.
HanpuMmep, Ha anmoBHanbHo#t Teppace: NEPBas CKBaXMHa y e¢ GpoBKHM, BTOpasi—
B HEHTpaNBHO# YaCTH, TPEThs ~ Y THUIOBOIO LIBa. lipy HeomHOpoHOM (B IDIaHe)
CTPOEHHH BOJIOHOCHOIO TFOPH30HT2 KOJIMYECTBO CKBAXKHH YBEIHIUMBAETCS C yue-
TOM HEOOXOOMMOCTH H3y4yeHMs pEeXHMa IPYHTOBBIX BOJA,  BOJOBMEIIAIOMMX
Hopoa C pamIMyHBLIMH (WIBTpauMOHHBIMH cBolMcTBamu. Ilpy HamMwiH Bepxo-
BOAKH WIH CIOHCIOM CTPOEHMM MEpBOTO OT NOBEPXHOCTH BOJOHOCHOIO TFOpH-
30HTa HeoOXomMMO 3aiUiagpiBaTh KYCTbl CKBAXMH, QWIBTPbl KOTOPBIX YCTa-
HABJIMBAIOTCK B KAXKMOM BoaoHocHoMm cnoe (puc. 38). K wodcTpyKuuu HaGnio-
JATENIBHLEIX CKBAXHH PEXMMHBIX KYCTOB IIPEeNbABAAIOTCA 0COGhie TpeGoBaHuA —
BEIIIE H HUXE HHTEPBANIA YCTAHOBKYM KAXXAOTO QHIETPa OPOM3IBOMMTCH M3ONMAIMS
GunbTpoBO#t KONOHHBI, YTOGBI MCIJIIOYMTHE BO3MOXHOCTH  B3aMMOAeHCTBMSA
onpoGbIBaEMOrO CIIOA € HMKE M BHIIIENEXKAUMMUA BOSOHO CHLIMHA CIIOAMM.

Ha nonrammmpaeMeIx TeppuTOpHAX, Ile IeoJIOTO-IMTONOTHYECKHH paspes
30HBI AYpallM¥ MNpefCTABIIEH JIECCOBUIHBIMH CYITIMHKAMH MOIHHOCTHIO [0
20-50 m (B ycnoBHAX GHOpMHPOBAHHS TEXHOTEHHOIO BOJOHOCHOTO TOPM30HTa) ,
HeoOXOmMMO 3aJ0XKeHMe KYCTOB HaGNIONATENBHBIX CKBAXHH C MHTEPBAIOM YC-
TaHOBKM GHNbTpa KOKHOH CKBaXKHMHBI (B 30He aspauuu) uepes 5S—-10 M OT BCKpHI-
TOI0 YpOBHA TEXHOIEHHOTO BOMOHOCHOIO ropusoxra (puc. 39). Kpome Toro,
CKBaXHHBI, He BCKpLIBIIME YPOBHM AOR3eMHLIX Bol, o6opyAyloTcs WIA 3amepa
BIIQKHOCTH reodusnyeckuM cnocoGOM C MOMOIIBI0 HeHTPOHHOro HHOMKATOpa
HHB-2 Ten3omeTpamu.

12.10. ina peuleHMsa 3apady, CBS3aHHbIX C (UIbTpaMel MOA3eMHLIX BOR,
yepe3 pasfiensgione oiod, HeoGXOOMMO mNONyyYeHHEe MapaMeTpoB, XapaKTepH-
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Puc. 38.Cxema kycra HaGmopa-
TeNBHBIX CKBMKMH MPH CJIOHCTOM
CTPOCHMHE BOROHOCHOFQ FOPHIOHTR
I — HoMep BOMOHOCHOYO TOpH-
30HTa; ¢ — Bepxwmit cno#; 6 —
HHKHMH BOAOYMOpP BTOPOIO OT
MOBEPXHOCTH  (HamopHOIO WM
Ge3HaNOpHOIO) BOJOHOCHOTO TO-
DH30HTa; 4 — YpOBeHb FPYHTOBBIX
BOM; 5 — YpOBeHb BEPXOBOMKH;
6 -~ HaOmoOmAaTeNBHAs CKBAXHHA,
oGopynoBaHHan unsTpoM; 7 —
HaGMOJATENIbHAA CKBRXHHA, 060-
pyOOBaHHas “ToueyHbiM™ ML
TPOM MIHM [aTVMKOM IOpOBOIO
JABJIeHNS

b A b

i

o
B

(@11 (B2 (7] (B« 35
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Puc. 39, Cxema KycTa HabmogaTeabHBIX
CKBRXHH MPH C/IOHCTOM CTPOCHHH 30MBI
aJpauMu

1 — Homep cnos cnaGonmpormiuaeMblIX
TPYHTOB; 2 ~— MECTHRIY BoOAOYHOP
B OCHOBaHMM pa3pe3a cnaGompoHuuae-
MBIX TPYHTOB; 3 — nepBbill OT NOBepX-
HOCTY BOJOHOCHEIM IOpPH30OHT (HAamop-
Hetf MM GesHamopHeot); 4 — perxo-
HaIRHBI BoHoymop; J5 — ypoBeHb
NoI3eMHBIX BOR, HOPMHPYIOLIETOCH TeX-
HOI'eHHOIO BOJOHOCHOTO TODH3OHTA;
6 — HaGmonaremsHasa cKBaxuHa obopy-
moBaHHan cdunspoM; 7 - HaGmons
TeNMbHAR CKBakMHA, obopynosaHHas
“TOYEMHEIM™ PuIBLTPOM (HaTYHKOM NO-
POBOro MaBNeHUS WM TeHINOMETPAMH)

3yIOUMX eMKOCTh ClaGonponmuaeMeix omioxenutt. Taxue onpepenenus HauGo-
Jiee yenecoo6pa3HO NPOBOAMTL C MCMONB3OBAHMEM HAGRIOHCHHRA 33 H3IMEHEHHEM
Hanopa B CaMOM pasjeindioleM cnoe. Ilpu sroM colenyer yYHTBIBATD, IO [IpO-
BeleHMe Ha(miopeHult 3a HM3MEHEHHeM Hanopa B IAGOMPOHHIIZEMEIX CIOAX
nosBonser Goyee HaHeKHO YCTaHOBUTHL YCIOBHA B3aHMOCBA3M BOZOHOCHBIX Fo-
PHU3OHTOB, T2K KaK peaKUys Ha BO3MYyILEHHE U3y42eMOro (OIpoGHBacMoOro) Bo-
JOHOCHOI'O I'OPH30HTAa B Pa3sHeNbHOM cJIaGONMpPOHKIIAEMOM CIIOe HACTYHAeT 3HAYH-
TenbHo Ghicrpee. HaGmomeHns 3a u3MeHeHHeM Hanopa B CnaGoNpOHHUAEMBIX CIIO-
AX MPOBOASATCA B OTKPHIThIX HaGMIONAaTeNbHBIX CKBaXKuHax. [Ipu 3aMepax yposHa
B CKBOXMHAX BO3ZHMKAKT MEAPOIMHAMHYECKME MNOTPEINHOCTH, CBA3AHHEIE C MX
HHEepPUMOHHOCTHIO 'ﬁz, 49i, nosroMy ofa3aTenbHBIM ABAAETCA ONpoGoBaHue
HaGMIOAATENBHBIX CKBAKHUH SKCIPECC-HAIMBAMHU VIS OLEHKHK HX MHEPIMOHHOCTH.
HnepimioHsocTs HAaKmampiBaeT ofpeneliedHble orpaHueHus Ha BuIGop mmuamer-
pa bIpa, 0coGeHHO B C1aGOMpOHMIIAeMBIX CHOAX. 1A  HAGMIOHATENBHBIX
CKBAXMH, NMpORACHHBIX Ha pasfeNsioupe CIOH, MOXKET OCIOXHUTECE M BhIGOp
InuHbBl  QWILTPA, NMOCKONBKY NI MOBLIIICHMA TOUHOCTH PACcCueTHRIX ONEHOK
OHa MONXHa ObITH MATOM B CpPaBHCHUM ¢ MOHIHOCTBID CJIOS, OJHAKO ee COKpa-
UISHME YBEMUMBACT MHEPUMOHHOCTF puiIbTpa. B cBA3M ¢ 3TMM s _3aMepoR
aan%pa B aGONpPOHUIAEMBIX ITIACTAX MOXHO pPeKOMeHnoBath [12, 49] napsny
¢ OOBMHBLIMH HaONIOMATETBHBIMH CKBRKHHEMH — CKBaXMHBI, 060pyNOBaHHbIC
OATYHKAMH DOPOBOro (MTACTOBOIO) HABJICHHSA.

12.11. Ha nepeoM 3Talle OpPraHM3aUMM DPSXKMMHOM CEeTH Ha KaXKIOM HOC-
TOSHHO M BpeMeHHo JefcIBylomeM BooToke (peke, KaHaiie) oGOPYyRYIOTCH
OBa THAPOMETPHUYECKUX MOCTa (BXOQHOH M BHIXOHHON IO OTHOUICHHIO K BHeEIl-
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HEM TpaHMiiaM Hccnenyemoit oGmacmm QmibTpae). YV TuapoMeTpHuecKuX
NnOCTOB 3aKJIafkiBaloTCA (HOPMANEHO K ype3y BOOLI B PeKe) IO ONHOMY CTBOPY
HabNMIODATENBHLIX CKBAXUH DIA pacyeTa, MO AaHHBIM NOCIeRYIOLMX HaGmogeHutt,
napamerpa Ay, BLIABIICHHA LMPHHLI 30HL pe3kol NedopMaAINH NOTOKA TPYHTO-
BhHIX BOJ M OLECHKH NMUTaHMA HWIH APEHMPOBaHHA BONOTOKOM IPYHTOBLIX BOX.
B crsope menawT 3-5 ckBaxHH (B 3aBHCMMOCTM OT GHILTPSUHOHHKIX CBOHCTB
BOJIOHOCHOTO TOpH30HTa) . [leppad CKBAXNHA PACMONaraeTCH OKONO ype3a BOMBI,
HBe INocllenyloimMe — Ha paccTofHuH 5—20 cMm or nepBo#t. PACCTOSTHHE CKBaXHH OT
ype3a Bofibl ONPEAEINETCA He TONbKO (PHILTPAMOHHBIMH CBOHCTBAMH BONOBMe-
AKX MOPOL, HO ¥ SMIIIUTYNON KoleGaHUs YPOBHA BOAKI B BOJOTOKE.

Kpome TOro, s ouenk napamerpa A4 B pydie pexH cieflyet npoGypuTs
ONIHY CKBXUHY, ’

Y KaKIOTO NOBEPXHOCTHOIO BOHOeMa cllefiyeT oGOpylOBaTh OMH THHApPO-
METpUYECKHH TI0CT CO CTBOPOM CKBAKHH.

12.12. Ins 3xcnepuMenTaibHoro Habniopenns 3a BONOOGMEHOM TIpYHTO-
BBLIX BOA, C 30HOH as’pauMM Iy OHeHKH COCTaBNAIoUMXx GanaHca IpyHTOBRIX
BOA B MpefeNax KakJoro CTOKOBOIO y4yacTKa (IpH MOIHOCTH 30BN A3PAHH
3-5, 5-10 u Gojyiee merTpoB) nenecooBGpadHa opraHE3mmMA 1O OJHOK Ganamnco-
BO#t TyOLIaAKE B 30HAX 3aBEPLIEHHON 3aCTPOHKM M HE3ACTPOEHHBIX TEPPUTOpPHH,
o6opynoBaiHolt KomrmiexcoM NpHGopoB H ycrTaHoBoK 124, 25, 42-44, 53].

12.13. Bo BCex CKBaXHHaX M HOBEPXHOCTHLIX BONOTOKAX (BOMOEMAX)
YacToTa 38MEPA YPOBMS, TeMIeparypsl M 0T6opa npo6 onpeNefercH CUelHaib.
Ho#t mporpaMmoit. PexoMennyemast 4acToTa H3MepeHR# ypoBHA — 1 pa3 B 56
CyT; B MepHoIbl (GOPMHpPOBAHHA CE30HHBLIX MaKCHMYMOB — uepe3 1-3 cyr.

12.14.Tlo [aHHBIM ¢OMHOBPEMEHHLIX 3aMepOB YPOBHA BO Bcex Habmona-
TEJIBHBIX NMYHKTAX CTPOATCA KAPThITMAPOH3IOTHIC HAa XapaKTepHbie HEPHOOBI
NoNoXeHus yposHs (min u max) . Ipy epgMHOB peMEHHLIX 32M epax HeoGxomamMo
HMORKIIONH TH BCE BOAONYHKTHI, HE BOLIEAUIME B FIOCTOSAHHO ReHCTBYIOLIYIO PEXHM-
HYIO CeTb.

AHanu3 pe3ynLTaloB peXUMHLIX HaGmozenuit Ha NYHKTaX nepBo# ouepe-
M pexHMHON CeTH ABNACTCA OCHOBON Ond NpeABapHMTEILHON OLCHKH I'HpOreo-
NOTHYECKUX YCIIOBUH Ha Mccnenyemol Tepputopnu. [0 pawHbiM Takoll ouneHkn
npoekmMpyercs pacumpenne ceid (I ouepens) : HA ONMOPHBIX PEXMMHSBIX Mpo-
bunAx; Ha KIOYEBLIX YUACTKAX IS OETATH3AUMM OLECHKM NMPHPOMHLIX N Tex-
HOTCHHBIX pekuMooGpasyloumx ¢(akTopoB; HAa NOATAMIHBACMbIX YYacTKax B
30HaxX centuTeGHON 1 MPOMBINLITEHHONR 3aCTpolkHu,

Kaxk nokasbiBaeT ONBIT IMAPOT¢OSIOIMYECKHMX M3BICKAHHH Ha rOpoOACKHX
TepPHTOPUAX V1A leiell MporHo3a NOLTOINICHHs, obluee kommyecTBO HaGmo-
DaTeIEHBIX IYHKTOB Ha 9T0M 3Tale pabor yBelmuupaercs Ha 40-50%.
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