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NPEJHUCIOBUE

Hacrosimue Pexkomenaauun cocrtabjiennt B l'ocyaapcTBEHHOM IIi1-
POJIOTHYECKOM HHCTHTYTe B COOTBCTCTBIIH ¢ ykasalem YI'MO Toc-
komrugpomera Ne YI'MO-42/435 ot 7 anpenst 1980 r. o nepejaue
MaTepliaJioB MO yTOYHEHHIO THAPOMETEOPOJIOTHYECKIX YCJOBIH B pail-
OHaX CTpOHTeALCTBa Dafikano-AMypcKoil Kese3HOJOpO:KHOH — Mari-
crpaau (BAM) npoektubim opranusauusim MIIC u MunrtpaHccTpos.
Pexkomennauuy npeanasHauenbl AJs yueTa JedopMaluil pycel pek
TpH NPOEKTHPOBAINHH, CTPOHTENBLCTBE H IKCIJyaTalHH HHXEHEPHbIX
COOpY2KEeHHii B pycJax H Ha NoHMax pex, pacloJOXEeHHBIX B 30HE
Tpaccel BAM.

Peroamenaiiin HocsiT npeaBapiicibiibii  Xapakicep, NOCLO.IbKY
eule ne 0606GIIAIOT ONBIT CTPOHTENBLCTBA M IKCMJIYaTalUHll COOpYIKe-
HHHA, pacnoJsioKenHblx Ha pekax 3oHbl BAM. OHu comepKaTt ofuiie
MOJIOKENHS 10 yueTy PYCJOBOTO Mpouecca NPH NPOEKTHPOBAI .110-
6bIX HHXKEHEPHBIX COOpYXeHHH Ha peKax pPerdoHa, KOTOpbie [M03BO-
JISIOT NPHHUMIIAJLHO BepHO BBIOPAaTh MECTOMNOJIOXKEHHE COOPYIKEH s Ha
peKe, OLEHHTb NPHEMJIEMOCTb €ro KOHCTPYKHHH H HeO0XOAHMOCTL NpO-
BEJEHHsi 3allHTHbLIX MeporpusaThii. B PexoMeHmanusix H3J10XKelbl Me-
TOABl pacuera pycJOBHX fedopMallnii, KOTOpble MOTYT HCRO.1bL30-
BaTLCsl [Jsi MPOEKTHPOBAHMs HEKOTOPHIX BHAOB COOPYKeHHii, BO3BO-
AIMBIX Ha pexkax 30Hb DAM. Bkilouenue B coctaB Peroyenzaunii
RanubiX, MOJyueHnwvlXx Ha pckax 3oHel BAM 1 nemocpenctsenio ocie-
IMAIOLIIIX HX PYCJoBOil pexum (THOM3aLUs PYCJOBOFO mpoiecca I
KapTa THIOB pyceJs, JAalliblic 10 FpanyJOMeTPIUECKOMY COCTaBy 10M-
HBIX HAHOCOB peK, MaTepHajbl HA3eMIOro THApOMOP(OOTIHUECKOro
o6cyieIOBaHHsI peK), MO3BOJHUT OoJjiee 3KOHOMHUHO U 3hdexTHBHO
pelaTs BONPOCH MPOEKTHPOBAHHSI OOBEKTOB, OCOOENHO Ha  DallHIX
CTafiHsX MPOEKTHPOBAHHUS, COKPATHUTb OGBEM M3BICKATe1bCKHX paborT,
MOBLICHTh HAAEXKHOCTh IKCIAYaTAUHH COOPYKEHHHA H Ap.

Macitabbl HHMCEHEDPHOTO BMEILATeNbCTBA B PEXHM pex  30HbI
BAM HCKJIOUHTE/BHO BEJNHKH, €ro MOCJEACTBHS MOTYT OBITh MEOWKIl-
NaHIBIMM H He6JaronpUATHHIMM H NpPOSIBAATBCA B TEUEHHE BechMa
IVINTENBHOTO TepHOoja BpeMeHH, M03TOMY yXe B OJMKaliilie roi1sl
HeoOXOUMO NPHCTYNMHTL K KOMHJIEKCHOMY l3yueHuio Aedopyauiii
pyces peKk Ha yvacTKaX pacloJioXeHHsl pas/JHUHbIX BHIOB COOpYKe-
HHH, uyTOObl MOC/E/]0BAaTENbHO pa3pabaThiBaTh peKOMEHAAUHH TMpH-
MEHHTEeNBHO K 3THM cOOpy:XeHusiM. B nepByio ouepeab 3TO KacaeTcs
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Rapbepos 1o lobLiue a1 oBls U3 pycea H 1OIM pex aast CTpoHTeNb-
upisy 1etelt. [MopoOueie uccneposaiisg MO3BOARAT  YTOUHUTL — oOmmii
HOPMATHBUBHE JOKYMEHT N0 yueTy pycioBbix Aedopmaudii, OGonee
MO0 VUUTHIBAIOIIHA HHTEpechl BCeX BOJONOJL3OBATE]CH Ha peKax
sonnt DAM,

Hacrosuine PexkoMeHaauHy cocTaBJeHBLl 110 Pe3yJnpTaTaM Teope-
THUECKIN 1l 1a00paTOPHLIX lccae]oBaHuil oTAena pyc/a0BbIX Ipolec-
cop I'TH, natypubix nabilofeHHil 3Toro oTiAcjAa ¥ apOKOCMHUECKOH
aabopatopun I'TH wua pekax soust DAM, a Takxke TuHOH3aUHH pyc-
5OBOrO npouecca pex 30Hbl BAM, BbINOJAHEHHOR B a3pPOKOCMHUECKOH
Jabopatopuu.

Peroveliiauyn coctapaetitl kaug. Texd. nayxk B, @, Cuunitenxo
(pyroso1Te1, pabor, paszjaensi 1—3), xaua. TexH. Hayk 3. . Ko-
nasann (pasaedas 4, 5, npuioxenus 3, 5), cr. mix. . B. Ciuu-
uenko (pasnean 3, 4, npuaoxeuns 1, 2, 4, 6).




1. OGIIHE NOJIOXXEHUWS

1.1. Hacrosimqne Pexomenpauun paspaboraiinl AJas yuera aepop-
Maliil pcunbiXx pyces IPH IPOEKTHPOBAHHH, CTPOHTCJALCTBC I 9nC-
MAyaTalHH HHACEeHEPHbIX COOPYXKEHMH B pycsax M Ha rnofiMax pek,
pacnoJioKenubx B 30He Tpaccsl BAM.

1.2. Pexomenjaunn paspafoTanni Ha ocCHOBe O0OOWIeHHsI MaTe-
puasos [I'TH, nonyueHiblx Npu HccAeNOBaHUM OTAEIBHBIX YaCTHBIX
BOIIPOCOB PyCJIOBOTO mpoluecca pek 3ousl BAM, n umeromuxcs 8 ITHU
pas3paboToK N0 OUEHKE pPYCJHOBOrO IpolLecca MHpH  NPOEKTHPOBAHUH
1a pasHbIX pCKax CTpallbl OTACJbLHBIX BHAOB IHXKCHCPHBIX COOpYiKe-
uui. [Tostomy nacrosimine PexoMenjanuu HOCAT MpeABapHTENbHbII
XapakTep H BIJIOTb 10 pa3paboTku OoJjiee AETANLHOIO JOKYMenTa
AOJUKHBL PacCMaTPHBATLCS KaK BPEMeEHIIbIE.

Hoast paspaGoiky Jeradaniblx Pexosenjgauuii neodxXoniMo npose-
AeHWe crHeuMaJLliblXx HecjejoBanuil Ha pekax 30HbE DAM ¢ yuerou
ONBITA CTPOHTE/LCTBA H IKCIJIyaTallHH COOPYXKKEHHH Tpacchl.

1.3. PekoMennauin coaepar MeTOAHUECKHE YKa3aHHs 1o onpe-
JieJIENHIO THIA HIKElNEePHOro COOPYXeHHS MO XapakTepy B3aHMoaeii-
CTBHSI €ro ¢ PYCJOBLIM IIPOLECCOM; [0 OUEHKE THIAa PYCJI0BOTO I[1po-
llecca, MJAHOBMIX H rAyOHHHLIX HedopMmauui peuHbIX pyces; co.lep-
KaT (paKTHYECKHE CBEJEHHS NO PacnpoCTpPailleHHIO THIIOB PYCJI0BOroO
npouecca Ha pekax 3oHni BAM (kapra THIOB), MO TemMnam Mmiamo-
BHIX JflepOpMallMi, NO XapaKTEPHCTHKAM MNOTOKa H JOHHBIM HaHOCaM.

1.4. Pexomenpanny npejanasHauensl AJs OpraHusauifi, 3auuvaio-
HINXCS MHXKEHEPHbIMH H3BICKAHMAMH, NPOEKTHPOBAHHEM, CTPOHTCbL-
CTBOM H 3KcIJiyaTaiuHeHd BceXx BHAOB HHXKeHEDHBIX cOOpyxkeHiiff, pac-
nojaraeMbix B PycJax W Ha INofiMax pex, IepecekaeMeix Tpaccoil
BAM, u ua pekax, B/OJb KOTOPBLIX MPOK.JIaAbIBAeTCS Tpacca.

1.5. T1poekTHpOBaHHE KAXKAOTO HHXKEHEPHOTO COOPYMKEHHSI 1a
pexke [IOJIXKHO BHIIOJHATECA C YUETOM 3afad KOMILIEKCHOrO HCHO.1L-
30BAHMA H OXPaHbl BOJAHBIX PECYpPCOB H C YYETOM KOMIJIEKCHOTO HC-
NMoJIb30BAHHA BOJAONOTPEOHUTENAMH BCEH DEKH HJIH ee yuacTka.

1.6. Tlpu BwiGope Ha pexkax MecCT pa3MelleHHs coopykKeuuii, npn
BbI6OPE HX KOHCTPYKUHH H pasMepoB, Ha3HAUEHHH 3aUHTHLIX MCPO-
NPHATHA NOJIKHLI OBITh MaKCHMaJbHO COXPaHeHb MOpPQO.10rHUecKiie
YEpPTBl YYacTKa I YCJOBHS NPOTEKaHHs €CTeCTBEHHbIX T'H1po.Joruye-
CKHX NMPOLECCOB.

1.7. TIpoekTHpOBaHHe BCeX COOpPYKEHHH JOJIKHO BECTHCL Ha OC-
HOBaHHII CMELHAJbHBIX THAPOJOTHUECKHX H3BICKaH Ui,




1.8. IlpoenTHpoBaline cOOpy:KeHHs Ha yuacTke pexkH HeoOXOAHMO
INPOH3BOAUTL € YUCTOM CJIEAYIOIIHX  XapahTeplHCTHK  THAPOJOTHYe-
CKOI'O 1 PYCJ0BOTO pexuMma:

— ILIAHOBBIX M IayOHbublx gedopmaunit pycia Ha  pacueTHbIH
nepuoJ 3KCI.IyaTalllH COOPYKeHHUS,;

— 3HayeHHl W HalpaBJeHHs CKOPOCTH TeyeHls B pasnble (asbl
BOAHOrO pexKiMa H NpH H3MeueHHIl Iporuosnpyenoii Mopdo.oriye-
CKOH CHTYaLHH;

— ANApaKTepHCTHK JCAOBHIX 1I TEPMOKapPCTOBLIX sABIennii (spe-
MEHI 3aMep3aHls I BCKDHITHSI PEKH, TOJLLHUKI b3, BO3MOXKHOCTH
BO3HIKIIOBEHHS] H MOWIHOCTH 3aTOpPO-3aXKOpPHbIX 0o0Opas3oBaHuil 1 HX
BJIHSIHIIS Ha PeXHM [IOTOKa N PYCJOBBIX Aeopmallii, BO3MOXHOCTH
NpOMep3anis MOTOka € YueToM IpOrHoza Mop¢oaoruueckoil cHrya-
W, BATSIHAS 1&J1CUIBIX U TCPMOKApPCTOBBIX SIBJIEHHH Ha M3MeHeHHe
mMopdo1o1 HUecKof H MHAPaBAHIECKOH CHTYAalllH).

IIpn »tom B ycaosusix pek soust BAM  ocobo  posxiint  OuITh
VUTeHbl XNaPaKTEPHUCTHKH M MPOSIBJEHHS NOHMEIHOro npouecca:

— TJy0OHHA W NPOJAOJIKHTENbHOCTE 3aTONJIEHHS TTOHMDI;

— CKOpPOCTH NOTOKa Ha MNOHMe, B TOM UHCJAe B MECTAax COCPeilo-
TOUEHHbIX TeYeHHH NPH 3aTONJIEHHH 1l ONOPOXKHEIHH HOHMBI;

-—— jAedopmauni noliMenHoro penneda, B TOM UHC.JI€ BO3MOXKHOCTL
fipeBpalleHist BTOPOCTENEHHbIX PYKaBOB B 1.1aBHbIC;

-— BO3MOXKHOCTL M CPOKH nepepaboTkn  MnofiMeHHOro MaccHBa
PYCIOBLIM TOTOKOM,;

— BO3MOXKIOCTL BO3XEHCTBHST J€T0BbLIX M0./efl H BEeTPOBbIX BO.H,
pasBHBAIOUIHXCA B NOHMe, HAa COOpYIKels.

[Tpit nposenenun Ha mnofimMe CTPONTEILHBIX pabOT, BeAYLIHX K Ha-
PYUHICHHIO CTPOCHHST MOBEPXHOCTH MOHMBI I CTECHEHHIO MOiiMEeHHOro
IOTOKA, HEOOXOAHMMO YUYHMTLIBATH BO3MOKHLIC H3MCHEHHS CKOPOCTHOIO
pesiiMa 3TOro floToka M MOHMeHHoro pedveda H Hx BJOSIHIE DA
VC.10BIS 3RCNAYaTaUHH COOPYXKeHHH.

1.9. Ocoboc BuirManue cjaeayel oO6paTHTL fa  yueT  H3IMeHeHuii
FHAPO.IOFHYECKOTO, PYCJOBOIO H THAPOreONIOTHYECKOr0 peXHMa peKH
pH BBIGOPKE MNecYaHO-TPaBHHHO-TANEUIIOTO MaTepHasta H3 pycesa o
nofisr pex 3oubl BAM  ass TPaHCHOPTHOTO, TPa)KIAHCKOTO H NpPoO-
MBILLTENHOTO CTPOUTEALCTB.

Cacayer nMeTs B BIJLY, UTO YCTPO{ICTBO KaphCpoB Ha pexe 1pH-
BOAIT B oftieM cJyyae K CJAeAyIOHIHM H3MEHCHISIM  THAPOJOTHYe-
CKOIo, PYCJIOBOIro 1 THAPOTEOJOTHUECKOrO pexiiMa, ofHapyKupac-
MDIM Ha 3HAUUTEILHOM pPacCTOSAHHH OT BLIEMKH Kak Ha camofi peke,
TaK il H3a YyCTbeBLIX YyyacTKaX ee IIPHUTOKOB: MajeHHI0 YPOBIeli BOJHI,
YBe1HUYEeHHIO YKJIOHOB BOAHOH MOBEPXHOCTH, POCTY CKOPOCTEH NMOTOKA,
VBCIMUYCHHIO pacxojia AOHHBIX HAHOCOB, CHIDKEHHIO OTMeTOK ;ia,
BHC3AMHOMY H3MEHEHHIO TJIAHOBOTO MOJIOXKEHHS Pycna, CHHXEHHIO
NOJTOXKCHHS AenpecCHOHHBIX KPHBBIX B TOJIIE CKJOHOBLIN U HOHwVel-
HbLIN Teppac, akTHBHU3ALI ONOJ3HEBHIX fBJCHH.

CaexncTBHeM yKa3aHHBIX TNPOUECCOB SIBASIETCS  Paspyuicnue  wau
CIIDKCIIE yCTOHUMBOCTH — COOPYXKeHHH. Bo3MOXiocTh  npossienns
OTpHUATEIbHBIX NOCAEACTBUH BHIEMOK al/lUIIOBHS Hd peKax Tpacchl
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BAM kak Ans HiIKeHepHBIX COOPYXKEHHH, Taxk I A1 caMOro  IpH-
poanoro obbekra — pekn TpebyeT pas3paloTKH  COOTBETCTBYIOLICI O
HOPMAaTHBHOTO JIOKYMeHTa.

1.10. TTpornosupoBanue aedopmMaunil pedrblx pyce. 1 noiimM cue-
Lycr BBIMOJHSITL € YyYeTOM AHCKPETHBIX MNpeACTaBjaeHH o mopdo.io-
THYECKOM CTpPOEHHH pyCeJs M NOIM: peyHbIX Makpodopm (Hanpinep,
H3JYYHU ¢ TNOIIMEHHBIM MAacCHBOM), PyCJaOBbIX Meszodopm (nobou-
Hell, ocepeiaxoB, JEHTOYHBIX TpAid), PYCJOBBIX MHKpPOpOpM (rps.i),
T. €. B COO1BETCTBHH C OCHOBHLIMI MOJIOXKEHHSIMH THAPOMODP(OIOri-
4yeCKOH TeOpHH PYCJOBOro npouecca.

1.11. dus  onpejenenuss Tulma pycJoOBOTO NpoLecca H OUelkH
thantueenis pyesoBLIX 1eopMaIlil caedyeT MNOIL30BATLCI KOCMH-
YCCKIIMH  CHIIMKAMIL, a3poo10CLeMKaMI, Kapiorpapuucckinvi 1 TO-
norpadHueckHMil  MaTepHasaMH, 3CMJAEYCTPOHTCIBLHBIMHE  1L1auav,
MaTepHanaMii pasiHbiX NPOEKTHO-U3LICKATENLCKHX Oopranusamufl, iau-
HBIMI cOOCTBEHIIBIX H3LICKaHHA.

1.12. lns cocraBjieHusl NPOrHO30B PYCJAOBBLIX 1IPOIECCOB Ha yua-
CTKAax pyces Cc MHHTEHCHBHBIM HJH CJOXHBIM XapakTepoM Jledopma-
Ui, a TakxKe B Haubosee OTBETCTBEHHBIX CJY4YasiX YCTAHOBKH COO-
PYXCIHHHA cJsie/lyeT NPOBOAUTH TNOApoOHbIE THAPOMOpdO.I0rHUCChIe
MccJIeIOBaHHsL PYCJOBOTO IIpoliecca ¢ HPHBJEUECHIICM CHEHHATH3HPO-
BaHHBIX oprannsauiii 'ockoMrujpomera HJAH ADYFUX BeJOMCTB.

1.13. TIpn uanmupmi caoxuo#  Mopdosoruyeckoi  cuTyauun i
CJIOKHOM CHCTEMBl 3aUHTHBLIX COOPYXKeHHH HJIH 0CO60 OTBETCTBEHHBIX
NPOEKTHPYEMBIX COOpPYKeHHH Aaas OO6OCHOBaHHS HX [POEKTOB Heob-
XOJMMO TpeaycMaTpHBaThL NpOBeAeHHe JalopaTopHbiX HCC.1e10Banil
Ha TH/APaBJIHUCCKHX MOJes1X yuacTKka peKH.

1.14. B mpockrax coopyXeHuil, BOIBOJHMbBIX Ha pekax3oilbl BAM,
11e00X0IUMO NpeAycMaTpHBaTh NPOBejJCHHe HAaTypHBIX a6 IoAeHIi
11 ofcsenoBanuil mocje NOCTPOKH COOPYKeHHH, ocobenlo ecau na
yyacTKe peKH YCTPauBaloTCs Kapbepbsl No A00biue necuano rpabuil-
HOH cMmecH.

2. WH)KEHEPHBIE OCHOBbBI MPOTHO3WPOBAHUS
PYCJIOBbLIX JE®OPMALLUH

B HacTosimieM pasjede HM3JaaraloTes NPHHLIHILL yueTa (Opy 3ail-
MOJefiCTBIIST PYC/JOBOTO MNpouecca C HHXXEHEPHLIMH COOpYXKeHsivii H
HOCTPOCIHAst 11a HX OCIOBC KadcCH(HKAUHUSI COODPYIKEHHH, NPHHLHIMHI
BHIACACHIS BHIOB PYCJOBLIX NPOrio30B W KilacCHPHKaULHs nporios3os.

Kaaccuiukauus HHKeHEepHBIX COOPYKeHHH M MeponpHsTHH
Mo XapakTepy WX B3aWMOJeHCTBHS C PYCJHOBBIM NPOLECCOM

B cOOTBeTCTBHHM ¢ WLEJEBOM OCHOBOH NPOIrHO30B YueT pPYC.IOBOro
npoiecca AOJNKEH BBINOJHSITLCA NPHMEHHTEJLHO K TpeboBaHHsaM
Bojonorpebureseii npH NpOBeLeHHH HMH KOHKPETHBIX HIZKeHepHBIX
meponpuaTiii Ha pexkax. Kak mpaBHJsiO, 9TH MEDONPHATHS OCYLIECTR-
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JFIOTCS ¢ NMOMOULBIO PasJ/iHYlibIX COOpPYKeHHH, BO3BOAHMbBIX B pycue
I Ha TNoHMe pPeKH.

EcTecTBeHHBIll npouecc BHAOHM3MEHEHHs pycaa H NOHMBLL 101 Aedl-
CTBHEM TeKyWleHl BOAbl MOXeT OCJAOXHSTbCS NPHUCYTCTBHEM B peke
coopyxenusi. OIHOBpeMEHHO M C€aMO COOpYXEHHe MOXKEeT HCHbIThI-
BaTl BO31€HCTBHe KaK eCTeCTBEHHOrO, TakKk M BHAOM3MEHEHHOIo Npo-
uecca nepedopmupoBauns pycaa. Bce muoroo6pazue coopyxeHHH H
Bil'lOB [IPOSABJACHHS DPYCJOBOro Ipouecca cosnaer 00Jbloe  YHCIO
dbopy B3auMOJeNCTBHA MeXAY HHMH. B Ka)KIOM KOHKpeTHOM cJy-
yae MNPOrHO3 PyCJ0BHIX JAedopmauuil MOxKeT ObITb COCTaBJeH JHIIL
Ha OCHOBAaHHH HAayyHOH CHCTEeMAaTH3aUMH HJIH KJacCHPHKALHH YyKa-
3amtnix ¢opm BaanmonelictBusi. i npaxTHueckHx Uesded  Gouee
yi10610 KJ1accudruupoBaTh He (GOpMbl B3aHMOAEHCTBHS, a COOpyXKe-
Hiisl, pacrpejie’]uB HX 10 COOTBeTCTBYIOIUHM ¢opmMam  B3aHMOJEH-
CTBUSI C PYCJOBBIM TTPOLLECCOM.

2.1. B COOTBETCTBHH €O cTenelblo HHIKEHEPHOro BJAHAHHUSA Ha onpe-
jecstioude (akTopbl PYCJOBOrO Ipolecca BCe peyHble HiKeHeplble
COOpYJKEHIsT H MEepONpHSTHS pas3Ae]sioTCs Ha JABa KJacca: aKTHB-
nple 11 naccHpubie (puc. 2.1). BosBeaeHHe aKTHBHLIX COOpPYXKeHHH
NpHBOAHT K M3MEHEHHIO ONpelensioliix ¢(akTopoB;, MaCCHBHbIE COO-
py’Kelisi BJIHSHHS Ha ornpefessioouide gaxkTopel He OKasbiBaloT. Kak
H3BECTHO, K ONpefe siollnM (pakTopaM OTHOCATCH  KHAKHA  CTOK,
TBepAbI CTOK H YCJAOBHS, OrpaHHyuBalouliie CcBOOOAHOC pa3BHUTHE
pyc.a.

2.2. AKTuBHblE COOpYXKEHHsS MOAPA3AeJAIOTCH Ha JABe KaTeropHH.
CrponrteancTBO coopyxeHuit | kKaTeropuu NpPHBOJHT K OJHONANpaB-
JeHHOMY HeoOpaTHMOMY H3MeHeHHI0 OOJbLIHHCTBA  XapaKTEPHUCTHK
onpejeasiowyx ¢axTopoB B MacwiTabe Bceil pekH. ITH H3MEHEHHS
MOIYT KacaTbesi J10060ro wuiHc/Ja onpefessiominx $akTopoB: OAHOIO,
AByx niau rtpex. ITockosabKky 3akoHOMepHOe coyeTalue oOmpepelsiio-
uix (pakTopoB CO3/aeT KOHKPETHbIH THIL PYCJOBOro npouecca, HX U3-
MCHCHHe MOXKET IIPHBECTH B NEpPBYIO ovyepedlL K cMelie THIIa MakKpo-
GopM. K BO3HHKHOBCHHIO HOBBLIX 3HAaYeHMH XapaKTEPHUCTHK NOTOKa H
pycra. [locaenHee, Kak HM3BECTHO, NPHBOAHT K H3MEHEHHIO pYyCJO-
Boix o6pa3oBaHHP Ha APYTHX CTPYKTYPHBIX yPOBHfX, T. €. Ha ypOB-
usiv ame3opopm 1 MHKpodopMm. B cuay GoabliMx pa3MepoB M Kanu-
T4 1LHOCTH 3THX COOPYXKCHHH yKasaHHble II3MeHeHus pyc/oBLiX (opM
I OKa3bIBAIOT HAa HHX 3aMeTHOrO BJHSIHUSA.

B cocraB coopyxenuii [ kaTeropHu BKJIOUECHDI: NJOTHIBI THAPO-
V3.10B, CTPOHUTEJLCTBO KOTOPBIX TNPHBOJAMT K H3MEHEHHIO KHAKOrO H
TBCPAOIO CTOKA M OrPAHHUYMBAIOINX (PAaKTOPOB; MOCTOBbIE MEPexo/ibl,
HPC.IMOCTOBble AaMObl KOTOPBIX Teperopa:KMuBaioT NOHMY, CTeCHSIOT
pasBiTHE pycaa H CnocOOCTBYIOT CO3A3aHHIO HOBOTO peXXima JIBHXKe-
HHsL BObl 11 HAaHOCOB; MEPONPHATHSI [0 CYLLECTBEHHOMY OTbeMYy
AKILINOTO CTOKa M3 PeK 1 KaHaJoB MmexOaccelHOBOro rnepepaciipesc-
JCHIISL BOJILI, BBLI3LIBAIOLLHE KOpelIylo MepecTpoHKky pexima Taep-
JOF0 CTOKa 1HKC OTBOJIA; MEpPONpHsiTHA 110 OGBOJHENHIO PeK npH
IC101L30BaHIH HX B KauecTBe TPaKTOB nepebGpOCKH CTOKa W/ NpH
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cfpoce B HHX BOJALI, 1104aBaeMOfl MO KaHaJNy; MAaCCOBLIC BbIEMKII
anoBlg U3 pycea H oM pex.
30na B.HSHHA YKa3aHHBIX COOPYXKeHH{l W MepornpuaTuil MOXKeET

Peynste  UHNCEHEDHSIE  CIIDYNCIHUR
MEpoOngUAMUS

Il xameeopus

naccu?vere

!/ wameeopun

Tnomunst J Pycrobsinpadumenshsre Secnnomune dadrass
k7. <
coopyxcenus unsle §0293a50204
Mocmodwe nepexadst Kanumarsnsie
cydozadnsie npopesu,
CApRMIEHUS  pycer Bodoc8pocsr, Bsnycxu
cmoynsx §o0d
Omypem cmoxa w3 pex Pycrodsie  nepemsivny flepexocsl vepes
npu ez nepefpocre pexu  mpybonpobodod,
ronepa8, N3N,
Aunud  c8Agu

Pycrodsie & nodmennse
Kapbepsl  anToBuR

Lanber  gb8anodarus,

Ob8odnenue pex npu
FopoNCHBIZ HACHINY

nepedpocKs Cmoxa

Marsie  cydozodnsie

npecpesu, nod8odnye

mparwied, nopmodsid
axdamoguu

COO0pyMCEnus  HypODMHI~
Maccodbie  pycaodsie Mnomunnsie  80d03aSapsi OPyHENNT HyPOP
U NOUMBHNIE KAPLEDPS! 03d0pofumensws X
anobus Komnaencod
Aecocnaabreie Nouvast,
COOpyHCENUR U HaTeoeHHIE
MEpOnpURMUA

Onopsi mocmod ]

Puc. 2.1. KaaccHpHkauus peuHbIX HiKeUepHLIX COopyMhentn i
MEPONpHATHIL TI0 XapaKTepy B3aHMOAENCTBHA C DYCJAOBBIM HpO-
11ECCOM.

NPOCTUPATBLCS KaK Ha BClO JJHHY DeKH, TaK W Ha ee 4acTpb, OXBaThl-
Basgs psa MakpodopM HAH MOPQOJOTrHUEcKH OAHOPOAHBIX YUACTKOB.
OnxHako B TOM M JPYroM cJjayuae oCylleCcTBJeHHe coopyxenui [ ka-
TerOPHH NpaKTHYECKH BCeria TNPHUBOAHT K IepecTpofike pycCJIOBHIX
¢opM Ha BCEX CTPYKTYPHBIX YPOBHSAX.




INockosbKy Kaxkabll cJyyail  paccMaTpHBAaeMOro  HMHXXEHepHOro
BO3/1€HCTBHS B DPA3HOH CTEeNeHH 3aTparuBaeT XapaKTepHCTHKH Olipe-
JesI0IHX  (aKTOpPOB, TO IPOHCXOAsililee NpPH 3TOM H3MEHEeHHEe pyc-
J0BbIX (opM Takxke OyaeT nposiBasThess no-pasnomy. [lo sToll npu-
uyHHe He MOXeT ObiTb paspaboTana eaMHast cXeMa Bo3AelcTBig
COOpPYXKEHHH 3TOH KaTeropuu Ha onpejessioline GakTopsl H pyc.o-
BOMl Mpouecc; Takxke CXeMbl AOJIKHB pa3pabaTbiBaTbCsi MPHMEHH-
Te.IbHO K Ka)XXAOMY C.1y4alo HHXKEHeDHOTO BO3ACHCTBHA. JTO BaikHOe
00CTOATEIbCTBO HALLIO OTpa’KeHie B MNpepjaraeMod HMXKe KJIacCh-
(hPHKAUIH PYCJOBbIX NPOrHO30B.

3aMeTHM, UTO B COCTaB COOpPYXXeHHH | kaTeropHm MoOryt BK.Iio-
4a1bCsl W APYriie BHABl HH2KEHEPHOro BO3AeHCTBHs, CXOAHbIE C HIMH
N0 xapakTepy BO3JeHCTBMsl Ha pYyCJOBOH npouecc. DTo 3ameualine
OTHOCHTESl H K paccMaTpHBAeMblM HHXKe TpYINaM COOpPYXKeHHH.

2.3. BosBepenue coopyxxkenufi II KaTeropuy NpHBOAHT K JIOKab-
HOMY H3MEHEHHIO HEKOTOPBIX XapaKTePHCTHK ONPCIeIsIomHX  ¢ak-
1opos. Ono, Kak NpaBHIO, He 3aTparHBaeT KOPCHHON TepecTpoiki
THlla pycaa, a Kacaercs JIHUIb Pa3BHTHA DYCJOBbIX 00pasoBanuilia
vposie meszoopMm H Mmukpodopm. Ilostomy  ycTORYHBOCTL — TaKHX
COOpYyKeHnil Bcerfia 3aBHCHT OT eCTECTBEHHBIX H3MEHEHHH pycea Ha
vposite mMakpodopm. Biusinme Ha ycTofuuBOCTL coopyXenuit II ka-
Teropimir MesodopMm H MHUKpodopMm OyaeT NposBAsiTbCA B TOH cTe-
fieHl, B KaKoil 3Tl COODYXXEHHs] HapYyIIHJH peXHM IOTOKa H pycJa,
onpe.ie.asiomuil napaMeTpsl yKasanlblX PYCJOBLIX 00pa3oBaHHH.

CocraB coopyxeHHH Il kaTeropun ykas3aH B KJacCH(QHKaUHOH-
noii tabanue (cM. puc. 2.1). Cpean HHX MOXKHO BBIAEJHTb Tpynny
COOPVAEHHH, BO3BOAHMBIX C LEJDIO YIpaBJeHHS PYCJOBbIM HIH MOii-
MEUHLIM  npoleccoM. DTO DYCJAOBHINPABHTENbHBIE COOPYXKeHHust (3a-
HPYABl, MNCJY3anpyAbl, WINOPH, CTpyeHanpapasioliue nam6bl, OGepe-
ro3aliuTHbIe MOKPBITHS M T. N.); KPYHHble CYAOXOAHbIE NPOPe3H W
Npope3u-KaHasbl, CHpsIMJASIOUNINE H3JyYHHBl pycesa; aamObl 006Ba.10-
patisi. MIX npoexTHpoBaime JOJIXKHO BeCTHChb C Y4YeTOM CJjejlylouiero
HPHHIKNA HHXXEHEePHOro BO3JAEHCTBHs: INPOEKTHPYEMble COODYIKeHHS
NOTKHBl Tak BO3JEHCTBOBATHL Ha oOnpeleseHHble MopdoJjoruueckue
371€MEHThl PYCJOBBHIX (pOpM, 4TOOBI C HX NOMOIILIO MOXKHO  OblIO
pemnTh HanGojiee 3(@eKTHBHO 3ajayy MO YNPaBJE€HHIO PYCJIOBHIM
1IPOICCCOM Ha JalNoM yvyacTKe pPeKH.

He powiepmne B paccMoTpeHHylo rpynny ceopyskenust 11 kate-
rOpHH 110 CBOEMY BO3AeHCTBHIO Ha PYCJOBOH npoluecc OJH3KH K pyc-
JOPCTYJIHPYIOIHM  cOOpYKeHHaM. Tak, JOpoXKHble HacHIMi, YCTpaH-
BdeMbIC 1a MnoliMe BAOJIL pycyaa peKH, OKas3biBaloT Ha pPyCJaO B.HA-
HHe, nonobuoe sgexry OAHOCTOPOHHero oGBaJjoBaliis; BozjelicTBiie
OJIHAOYHBIX NIOABOJAHBIX KApbePOB MOXHO CPaBHHTL C MCPONPHATHSMH
110 YCTPOHCTBY AHOYraAyOHTeNbHLIX IpoOpe3eii M CIPAMJEHHIO pycJa U T. L.

B HeKOTOpHIX ciyyasix CTPOHTENBCTBO TAaKHX COOPYKeHHH, Kak
1aM0bl 00Bac1OBaHMs, NOJABOAHBIE Kapbepbl H IJIOTHHHBIE BOAO3a-
06opbl MOXET MPHBOAUTHL K 3aMETHOMY H3MeNEeHHIO OnNpeessIOLIHX
(¢aKTOpOB pPYCJOBOrO Ipolecca H pycJaoBhix (opM Ha Bcex CTpPYyK-
TYPHBIX YPOBHAX. DT0 HabMOfaeTcss NPH 06BaJIOBAHHH HECKOJBKHX
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MOPMOAOIHUCCKH  OAHOPO1UBLIX  YYACTKOB PeKH, NPH HIbUTHH 113
KapLepoB O0JbIHIX OOLEMOB A/LTIOBHH, 3HAUHTEILIO MPEROCK, LI
00OBeMbl €CTCCTBEHNONO TBEPAOrO CTOKA; TIPH MHOTOJETHE aKKyMY-
JAAUHIE PYCAO(POPMIPYIONHX HAHOCOB B BOAOXPAHHIMNIAX BON03a00-
poB. B ykazaunbix cjayyasx Ha3zBaHHbIC cOOpyxKeHHst Il wateropun
MOryT ObiTh OTHECCHbl K HIDKeHepiblM CcOOpyXKeHusim [ wkarteropni.

2.4. CTpouTeLCTBO 11a PEKE [TacCHBHLIX COOPYXKCHHIT HC HpHBo-
AHT K H3MEHEHHIO OIPeACAsIOILHX (PAaKTOPOB PYCJIOBOro Ipoieccd.
KouneTpykTHBHbBIE OCOOEHHOCTH, pa3Mepbl, MeCTOMOI0XKEHHE W (pO-
JIOJUKHTENBHOCTL IKCIyaTalllld COOPYXKEeHHH TaKOBbI, UTO OHH  ie
MOrYyT H3MEeHHTDL HA CKOJbLKO-iHOyAL 3aMETHOM MNPOTSI/KEHIH HIH [H.1-
paBjiHuecKHe napaMeTpbl MOTOKa, i PEXKHM TpaHcropra Haitocos,
1 orpanHunBalouyie ¢GaxkTopul pyciaoBoro npouecca. B ykasaniiow
CMbICJIe 3TO aHTUNOAbLI coopyxKenufi [ kateropui. B Hexkorvopuix c.y-
yasix MpH MaccOBOM BO3BEJEeHHH Ha peke HOAOOHBIX COOPYXKCHHIT X
et Bo3neHcTBHS Ha onpeiensiouiHe  (axToOpbl  MOXKET  ObITL
TAKHM 2Ke, KaK y aKTHBHBIX coopyxkeHHH. Hamnpumep, noiobuoe sap-
JIeHHe BCTpeuaeTcs TOr/la, KOTKAa Ha peKe HMeeTcs MHOTo Heho.lb-
LIHX BO/103a60pOB.

B npoTHBOHOAOXHOCTL COOPYXKenusiMm [ KaTeropuit  naccupiibie
COOpPYZ/KeHHs INOJABEpKeHbl BJHAHHIO BCeX THIOB PYCJIOBBIN  (hophl.
Kak 11 B rpynnmax axkTHBHbLIX COOpYKeHuil, 1HCOOXOAHMO paccymaipii-
BaTh B3aWMOAEHCTBHE pPYCJOBBIX (OPM H MHACCHBHBIX  COOPY AN
nudgepenipoBadio, pasienbHO M0 KaxXAOMYy BHAY cOOpyxennii.

[TlepedopmupoBanHe makpo- W mMe30(hOPM MOXKET NpPHBECTH K Ha-
pyLUEHHIO YCTOHUMBOCTH BCeX BHIOB INAaCCHBHBIX COOpYXerniii, yka-
saHHbIX Ha puc. 2.1. IlepeMemienne MHKPOMDODPM MOXKET 1€ OKa3hl-
BaTL BJHAHHA lia TaKkHe COOpY:KeHus, kaxk onopst JIDIL, uoxepw,
nabepeKHble, HO OHO CTaleT ONpelessIOIIHM B IpoUecce 3aliecelHs
MaJsblX Ilpope3el, MOABOAHBIX TpaHulelf, OrOJOBKOB pacceHBAIOLIHX
BLIIIYCKOB CTOYHBIX BOJ H BOA03aB0pOB.

CnenoBaTe/ibHO, YYET PYCJOBOro fpollecca MApH NPOEKTUPOLINIH
MAaCCHBHLIX COOPYMKEHHHA COCTOHT B ONPEEJNCHHH TeX PYCI0BhIX o,
NOM BAHSHHE KOTOPBIX MOMafaaeT KOHKPETHOe COOpy:KeliHe, H B onpe-
ACJMEHHH JlHana3olia 3THX pychaoseix pedopmannii. Ecau  coopy-
JKEHHe HeJb3fl Pa3MeCTHTb 3a NpeJejaMH HafieHHBIX rpaHuu aedop-
Malni, 3alaya ero pasMellleHHsl peliaeTcs OIHHM H3 CJEAYIOULHX
CHoco60B:

— nyTeM cTaGH/AH3AIMU pycjaa C MOMOLILIO PYCJOPEryJTHPYIOUIHX
coopyxenuit 1T kateropuu;

— JiyTeMm OTBLICKANHS HOROrO, MPHEMAEMOro HO pasBuTHio edop-
MalMi, y4acTKa MEeCTONOMOXKeHH COOPYKeHHs;

— nyrtem pa3palOTKH NPUHUHIHNAJILIO HOBOH KOHCTPYKILHI COO-
DY2KEHHS, TIO3BOJsOIIeR H36exaTh BANAHHSA DYCJIOBBIX JedopMalliil.

2.5. Knaccudburauns coopyeHuil HMeeT CcaMOCTOATE.IblIOe 3Ha-
YeHHe KaK OJHO W3 CPEACTB pelIeHHs NPaKTHUeCKHUX 3alau M0 Yyyery
PYCJIOBOrO HpoLecca INpH CTPOMTENbHOM NPOCKTHPOBAHHH Ha peKRax.
IMosib3oBanue el Apefonpe/esser MOPS/IOK MPOEKTHPOBANIIS B 4acCTit
yueTa pyCJOBOrO Npolecca. B COOTBETCTBHH C STHM MNOPAAKOM 10.1-
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KHbl ObITb OMNpEAENEeHbl: KJacC H Ipylna, K KOTOPbIM OTHOCHTCS
COOpY2Kelllie; THI PYCJOBOro npoluecca; BHA pycioBbix (opMm, B3aH-
MOAEHCTBYIOIHX C COODYXEHHeM, H cXeMa 3TOro B3aHMOAeHcTBIis,
AHana3on pyc/oBbiX AedopMauHi B pacyeTHHIH NepHOJ 3KCIJyaTa-
LHH COOpYJKEeHHsi; IJIaHOBOE M BBICOTHOE pAacIllOJIOKEHHe COOpyxKe-
i1, BO3MOXKHOCTb COBMEILEHHsI IpPOEKTHPYeMOH KOHCTDYKIHH COO-
PYKeHHst ¢ AHANa30HOM H HHTEHCHBHOCTbiO nedopMauuii pycnra H
nofiMbl; NyTH pa3pabOTKH HOBOH KOHCTPYKIHH COODYXEHHs B CJay-
yae HECOBMECTHMOCTH ero ¢ XapakTepoM pycJoBbiX pAedopmauni;
¢xeMa  HHJKeHepHbIX MepDONPHATHH 110  peryJiHpoBaHHIO  PyCJOBOro
npoiecca 1na yuacTke pa3Mellenns.

MpuHUKMOBl BbIiENEHHSI PYCJOBBIX IPOTHO30B,
HPOTHO3HPYEMbIX 3JEMEHTOB M XapaKTepHCTHK pYCJ0BOrO mnpouecca

2.6. TIpHMEHHTEJLIIO K PYCJIOBOMY MpouecCy  IPOTHO3  MOXCT
ObiTh olpejieiied CeAyIomHuM 00pasoM: NPOTHO3  PYCJOBOTO  Tpo-
1ecca — 3TO [IPeABHIUHCJIEHHE B NPOCTPANCTBEHHOM HJH BPEMEHHOM
uHTepBac 106oro u3MeHeHHs MOP(OJOrHYecKOro CTPOEHHs pycJa,
OCHOBANHOC Ha 3HAHHH 3aKOHOMCDHOCTEH pa3BHTHS PYCJOBBIX NpO-
1leCCOB, ONPEESIOUX 3TO siBJeHHe B KOHKPETHBIX YCJIOBHSX JlaH-
HOFO BO/IOTOKA.

2.7. Vicxoast M3 TIpHPOAB PYCJIOBOTO  Ipouecca, MNPaKTHYECKHX
notpeGnocTeil ero ydera NpH  CTPOHTE/bHOM  INPOEKTHPOBAHMH H
olibiTa ADYTHX HayK, B HacTosillee BpPCMsi lesiecoo6pasHO pasjiHyaTh
pycCJI0Bble MPOFHO3Bl MO CJAEAYIOLIHM TNPH3HAKaM: No oluieue’ eBoMy
ila3iauennlo, No IeHe3HCy BOJLOTOKA, 1O BHAY BOMOTOKA, M0 CXeme
B3aHMOICHICTBHST ¢ HHXXEHEDHBIMH COODYXEHHSMH M MEpONpPHSTHSMI,
110 BPEMEHH TMpeABbIUHC/IEHUS, 10 MeTOAaM NpeABbIYHUCIEHHS.

B cooTBeTcTBHM ¢ HaMeyeHHBIMH INpPH3HaKaMH IpejJiaraercs pas-
JHUaThL BHABI PYCJAOBLIX NPOTHO30B, yKa3aHHBle B  KJjaccHdHKalluu
(Tab.1. 2.1).

2.8. Tlo npusHaKy oOlleLe/eBOr0 Ha3HAayeHHS BBIAEJSIOTCS NpO-
I'HO3bl HayyHO-NO3HABaTeJbHbBIE, HHXXEHEPDHble M TNPHPOJOOXPAHHEIE.
[TepBrle paspabatelBajoTcsl JAJs1 LeJieH pa3BHTHSI HAIUHUX  3HAHHHA
O HPHPOJHLIX Tpoleccax, NPOHCXOASUIHX Ha 3emile BHe CBSI3H C KOH-
KpPCTHLIMH 3anpocamMH npakTHkH. MHiKeHepHble NPOrHO3bl YUHTLIBAIOT
1pcOoBanust 1noTpe6UTENEH, CBI3aHHBIE ¢  XO3SIHCTBEHHOH  HesiTesb-
HOCTbIO Ha pekax. B s1060M ciydae CTPOHTENBHOTO NpPOEKTHPOBaHMS
11cOOXOAUMO OLEHHTb IOCJAEICTBHSI HHXEeHepHOro BO3NEeHCTBH Ha
npupoanble o6bekTel. OJHAKO NPH NPOBefleHHH HEKOTOPBIX KPYMHBIX
HH2XKEeHEePHDbIX Meponpumuﬁ AOJI2KHBl BBINOJIHATBLCS CII€IMaJIbHBIE TPO-
rHO3bl PYCJOBOTO Tpollecca, KOTOpble MO cBoeMy 00beMy MOTYT 3Ha-
UHTC.TbHO TPEBOCXOAHMTH NPOTHO3Bl, NpeAHa3HayeHlble JJs  OLEHKH
ycTOfiuBOCTH BO3BOAHMBIX coOpyxXeHuH. Mwmenno mo 3Toit mnpuyuie
il BBeJeHbl B KJacCH(pHKaUHIO CAelHabHble NPHPOLOOXpaHHbIE HpPO-
FHO3bI.

2.9. TlpusHak «reHe3uc BOJOTOKa» BBEJEH B LeJSIX pa3jeseHHs
NPOrHO30B, BHIIOJHEHHBIX [J51 eCTeCTBEHHBIX M HCKYCCTBEHHBIX BO-
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Tabamia 2.1

Knacchduxauns siporiosos pyciaosbiX npoueccos

Mpu3akaky xnaccHdUKalu 1POruoIos Biasl nporkosos

ITo obuwieneneBoMy nasnauenno Hayuno-nosianatenpubie
Huxeunepiubie
[Mpupopoaxpauipe

[To rewe3sucy BomoToKa [lporuossl aAs CCTECTBCHHLIX BOAOTOKOB
[TporHosel AMf HCKYCCTBEHHLIX BOIO10KOB

[To suay somoToka (pexu) [Tporuosst A1 PaBHUHMHLIX PeK

[Tporuosel Aasi TOPHBIX pek

[Mporuosel A pek B OCOGBIX YCAOBHAX
(mMepsaioTa, Kaper, ap.)

ITo xapakrepy B3aumopeficTBHs HHXKe- | [lpornosnl npu coopyxennsx I kateropuu
HEPHBIX COOPYKeHui ¢ pycnoseIM npo- | Ilporuosmt npu coopyxeunax Il karero-
ueccoM pHI

[Tporiosst nopi DACCHBHEIX COOPYKEHHSX
ITporuosm na yp6GaHH3HPOBAHHLIX YYacT-

Kax pek

[To BpeMeHH npeaABHIYHCIAEHHA Ilpornossl crannii pasBHTHA PYCJAOBBIX
dopm
Tlporuosel iHKAOB Pa3BHTHA PYCJNOBBIX
Qopm

[To MeTozaM nmporHo3oB T'uapomopdonoriyeckHe
T'uapasauko-mopdonoruveckne
Mogenuposanue

JIOTOKOB I NpeXAC BCero JAJas pex M kKauaJjoB. [[a10 uMmeTh B BHAY,
YTO K MCKYCCTBEHHBIM BOAOTOKAM CJCAYCT OTHOCIHTL ie TOJLKO Ka-
HaJbl — HIZKEHEpHble COOPY3KeHHS B TPaAULHOHNOM MpeiAcTaBaeli,
HO M KanaJsbl-pexkll ¢ 3aflaHHbIMH THIAMH Ipolecca, MNepcleKkTHBa
CO3XaHHA KOTOPBIX B OyJyLIeM CTaHOBUTCS Bce Oo.sec pealibHOI.

2.10. O6me 3aKOHOMEPHOCTH pYCJOBOrO Ipolecca, CBOHCTBel-
Ible BCeM BOJOTOKAaM, NPOTEKAlOUIUM B AehOpMHPYEMBIX cpe/laXx, Bce
e HMel0T Pa3Hblil XapakTep NMpPOSiBJEHHS B 3aBHCHMOCTH OT NpPHPOA-
upix ycjosuf. ITosromy unesecoobpasno BBECTH pagieaeurie Mporto-
30B 110 NPH3HAKy «BHI BOAOTOKa». B COOTBETCTBHI C HIIM c.eayeT
pa3JjHuaTh NPOTHO3Bl AJS PaBHHHHBIX PEK, peK, NPOTeKaloliX Brop-
HBIX CTpaHaX, M JJisl TeX IJIH JAPYrHX peK, HaXOAAIIHNCH B TakKHX
NPHPOAHBIX W HCKYCCTBEHHO CO3JIaHNBIX YCJIOBHAX, KOTOPLIC MOTYT
coz/laBaTh OCOOLI XapakTep TNPOTCKAlUNs  PYCJAOBBIX — MPOLECCOB.
TaxkoB pycsoBO#l 1pouecc B pPeKax 30HBI BEUNHOH Mep3.J0Thl, KapcTo-
BbIX ofsactelt u ap. Ilpu cniowHO# crabGuaMsauiyd pyces pex (3a-
KpernyeHHH HX OeperoB WIH JlHA) Tak»XKe MOryT HabsiolaTbCst ClCiit-
¢rueckiie oOpMbI NMPOSIBJIEHHSI PYCJAOBOTO NpOLecca.

2.11. OcuoBannem [AJs1 BBIJAEJEHIS] TPOIHO30B MO I[PH3HAKY «Xa-
paKTep B3aUMOAEACTBHS HHXKEHEPHBIX COODYXKCHH{I C PYCJIOBBIM NPO-
LeccoM» MOXKeT CJY2KHTb KJaacCH(HKALMsS COOPYKEHHH, paccMOTpeH-
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nas B 1. 2.1. B cooTBeTcTBHH c Bbljel1ellHbIMH B KJaccHpHKaLH
[pyiitamMi coopyxenud caeayer auddepeHUHpPOBATL pPYCJOBbIE IIpO-
rHo3pl MO 3THM IpynnaM, T. €. Pa3jnyaTh NPOTHO3bI NPU aKTHBHBLIX
coopyxeHusx [ xareropuu, 1l KaTeropun M naccHBHBIX COOpYIKe-
Huax. Kpome Ttoro, B paccMaTpHBaeMmyio Ipyniy MpOrio3oB c.efyer
BK.IIOUHTbL HPOrHO3bl PYCJAOBOrO npouecca Ha ypOanu3HpOBaHHBIX
VYaCcTKaxX peK, XapaKTepH3YeMbIX CJO0XKHbLIM B3aHMOBIHAHHEM MHO-
JKecTBa COOpPYKellUH pasHbIX KJIacCOoB.

2.12. Tlo BpeMenu npeABbIYHC/EHHST HJAHM MO 3a0.1aroBpeMeHHoCTH
NpeABbIYHCICHHA 3JeMEeHTOB THAPOJOTHYECKOrO0 peXHMa B THAPO.TI0-
FHH pas.iyaloT NpPOrHo3bl KPaTKOCPOUHbIe, CPeAHecpouUHble M A0.]TO-
cpounbie, Haleasss uX albCOMIOTHBIM 3HAUEHHEM HHTepBa/ja BpPEeMEHH.
Takoe .eneHie B pYCJOBOM INpolecce IpeJCTaB/ifgeTcss HEKOPPEKT-
HbIM, TaK KakK TMPH 3TOM lle onpelessieTcsi TEOPETHUECKOC OCHOBallle
aeqenns. HeficTBuTeibHo, B a0COMIOTHOM Bbipa)KeHHIl BpeMs IpoTe-
KaHHsa SIBJEHU{ PYCJIOBOro mnpoliecca Ha pPasHbiX CTPYKTYPHBIX YpPOB-
Hsix BecbMa pa3auuHo. Tak, BpeMsi NPOXOXKIEHHS I[eCUaHbIMH rps-
Jamu cBoel [ HHb (MepHOA MX ABHXKeHHs) KojaelieTcsi oT MHHYT
10 AEeCSITKOB CYTOK; NepHOji CMOJ3aBHi Me30gopM cOCTaB.IfieT OT
HEeCKOJILKIX CYTOK AO HEeCKOJBbKHX JeT; MOJHBIH XK€ UHKI pPa3BUTHsI
vakpothopM, HAnpHMep H3JYUHH, MOXET NpPOJN0/IKATLCA H  COTHI
cyTOK W coTHH .eT. [losToMy B KauecTBe OCHOBaHHs 1. Je’dCHHSsI
PYCJI0BBIX MPOTHO30B NO BpeMeHH Lesecoo0pa3sHo cunTaTh He pasHbic
HHTEPBAJIbl BpeMEHH B €ro a0CO/IIOTHOM BbIpa)KCHHH, a BpeMs MoJ-
HHOro TeHEeTHYECKOro LMKJIa pa3BHTHA PYCcaOBOH (OpMbl HIH SIBJIEHHs
112 OHPCIEJICIHONM CTPYKTYPHOM YpOBHe.

B cBsisH ¢ Tem uTO pacyeTHOe BpeMsi IKCIIyaTalllil  COOpYyIke-
Hlist, Ha KOTOPOEe BbIMOJHSETCH MPOTHO3, N[0  NPOJAOTKHTEIbHOCTI
MOJKET CYWEeCTBeHHO YCTynaTh BpeMeHH MOJHOro WHKAa pasBuTus
pyc.10Boii ¢GopMbl, HelecooOGpasHo BBeCTH elle OAMH BHI BPEMCHHOro
IIpOrHO3a, a HMEHHO NPOrHo3 CTajiHl Pa3BHTHSI PycJoBbix (OpM,T.e.
OT.1CILIBIN HacTeH MOJHOrO LHUKJA.

2.13. MeTtoa mporiosa pycJOBLIX TNPOLECCOB  JAOJIKEH  OTBCHATh
3a1ayam HCCAeAOBaHHA HJIHM IIPOEKTHPOBAHHSA, CJIOKHOCTH ABJCINHS
pYC.10BOrO npouecca, TOYHOCTH npornosa H Ap. Ilostomy B rpynny
IPOrHO30B, BBIACJSIEMBIX MO NPH3HAKY «METOAbl NPEABLIUHCIEHHSS,
JOIZKHO  BXOAHTL « HECKOJIBKO TIPOTHO30B, pa3JHuYaeMblx 10 yKkasan-
HLIM Bbllne TpeboBanuaM K MeTojy upormnosa. dtum 1peboBaHnam
OTBCUAIOT NPHMCHSENbIe B TCOPHH  PYCJOBBIX  IIPOLECCOB  METOAbI
NPOrHO30B, KOTOPLIC MOMKIO CBeCTH K  TpeM  OCHOBHLIM:  TIApPO-
MOphOIOrHIecKHM,  FILIPABIHKO-MOPOOMETPHUCCKIM 1T MOAEJHpO-
BaHHIO.

2.14. TencTtuueckoil OCHOBOJi KjacCHPHUKAUUH MPOrHO30B C.IyXKar
CBOIICTBA PYCJI0BOro Ipouecca, KOTOpble MOTYT ObITh Bbipareiibl uc-
pe3 sgemMenTbl H XapakTepHCTHKH pycjaoBoro npouecca. Ha puc. 2.2
apeicTanscna haaccnduxauus 3eMCHTOB 1 XapaKTepHCTHK PVC 10-
BOrO npouecca, KOTopbie NoaJeXaTt MporHo3npoBaniio.

Ocnioptioe CBOHCTBO Pyc/OBOro mnpouecca — €ro LHCKPeTHOCTh, OT-
paskacT B KJacCH(pHKaUHH pasjic/icHHe PYCJAOBHIX GOpM Ha CIeayio-
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IHe uiecTb THIOB: OTHEJbHblE YA4CTHUH PYCJOBBIX HAaHOCOB, pYyC.10-
Bble MHKpOGMOpPMBI, pycaoBble Me30(OPMBI, pPeYHbIE MaKpPO(pOpAbI,
MOP®)OJOTHYECKH OJHOPOAHbIE YYACTKH, COCTOsILHe H3 OAHOPOAHBIX
Me30(gopM HAH MakpodopM, Bech BOAOTOK. IIpHBeaenunie B Tab.1. 2.1
BIJBI TPOTHO30B [IOJKHbI BBIMOJNHATLCS IIPUMEHUTENbHO K COOTBET-
CTBYIOUHM DPYCAOBBIM GopMaM.

Tlpu paspaGoTke mnporHo3a HeOOXOAHMO YUYHTHLIBATH HaNpab.ieH-
HOCTb H3MEHEeHHS pycJOBBIX ¢opM, T. e. ux paedopmaunn. Pycaosble

CHOBHSIE  PPOSHOIUPYEMEIE — RIEMANMS U
Taoanmepucmuku  pycao8sco noodecca
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Puc. 2.2, Ksnaccupnkanus OCLOBHBIX NpPOIHO3HUPYCMBIX 371EMEHTOB H NapaKTeplcTHK
PYCJGBOrO pOUECCa.

ncopMauun  pasjensiores Ha obpaTtHmbie, HeoGpaTHMBIE i COBMe-
cTHble. TIpHMEHHTENbHO K OT/JACJABHBIM YaCTHUAM paccMaTpiBaloTcs,
€CTECTBEHHO, He HX JAe(OopManuH, a H3MEHEHHS PeyHoro /jHa npH
OeccTpyKTYpHOM TpalciopTe 1HalHoCoB.

BaxKHBIM CBOHCTBOM pPYCJOBOFO lpolecca SIBJSICTCs B3aHMo1Ci-
CTBHE MEXAY MHUCKPETHbIMH pycAOBBIMH (opMaMH. OHO MOXKCT HpO-
SIBIATLCST Ha OJHOM HJIH Ha pasHbiX CTPYKTYPHBEIX YPOBHSX pyc.o-
BOro mpouecca. Hanpumep, uckyccTsennoe cnpsimienHe M3y 1A
MOPQONOrHUECKH OAHOPOHOM ydacTKe CBOOGOANO  MCAHAPHPYIOWEro
pycia MOXET NPHBECTH K H3MEHEHHIO npouecca pasBHTHS Beeil ceprn
meanap. OHO BLI3OBEeT TaKXe HapylieHHE eCTECTBEHHOrO pekiiMa
JIBHXKEHHST Me30- H MHKpodopM, ocobeHlo Ha HHXKelexallea y4a-
CTKe.

B obmem cnyvae reHesdca pycsaoBbIX (oOpM AePopMauiH  Kax-
AOH H3 HHUX 3aBHCAT OT CTaJHH Pa3BHTHA CMeXHBIX PYCJAOBBIX ofpa-
30BaHHH.

OTmeuennass 0cOGEHHOCTh IIPOABJEHHS PYCJOBOro IMpoliecca no.1-
XKHa YYHTbLIBATLCA MPH COCTABJEGHHH PYCJOBBIX NPOrHO30B.



3. THNblI PYCJIOBOTIO NMPOUECCA U UX OLLEHKA

Tunsl pycsiosoro npouecca Ha pekax 30Hb BAM

3.1. Bce Bo3MOXXHble cxeMbl JedopMauunii pyces paBHHHHBIX PeK,
BK.1I0MAI0LIHE Hauyalbilylo, NPOMEXYTOYHYI0O H KOHEUHYI0 CTajHy pas-
BHTHSI, B COOTBETCTBHH C [HAPOMOp(OJIOTHYECKOH TeopHell pycao-
poro npouecca I'TH, caemyer noppaspensaTs Ha ceMb THIOB
(puc. 3.1). llanpasacuue crTpenxky Ha pue. 3.1 nokasbiBaeT yBesH-
qelHe TpaHCHopTHpYyIOWeH crocobHocTH noroka. Ha pucysxke yka-
34libl TaxKe OCHOBHble MOpQOMETpPHUECKHEe H3MEPHTETH pa3s.1HYHbIX
1HIIOB pycC/I0BOrO Npolecca.

3.2. TlposiBiienyie BblA€JNEHHBIX B THIAPOMOPQOJOrHUECKOH TEOpiH
THIIOB PYCJIOBOrO Iipoliecca Ha pexax 30Hel BAM (puc. 3.2) umeer
cBo10 cneuuduxy. Kpome ykasauHblx THNOB PYCJOBOro Mmpolecca,
8 sotte DAM oCGHapyKenbl H JpyrHe THIlbl ~— CXeMbl DAa3BHTHA je-
dopMalHi peuHblx pyced: BHIHYXAEHHOE MeaHAPUPOBaHHE, CK.1OHO-
Basl MHOTOPYKaBHOCTb, rOpHasi pycaoBasi MHOIOPYKaBHOCTbL, Ha.el-
11asi MHOTOPYKaBHOCTbD.

3.3. JleHTouHOrpsiAOBLIH THI pPYCJOBOIO MNpouecca lla PeKax 30Hbl
BAM (puc. 3.2, /) B OCHOBHOM BbIieJIsIeTCs] Ha OJHOPYKaBHHIX He-
MEeaHJAPHPYIOIHX Y4YacTKax peK NPH HaAJHUHH MECTHOrO OrpaHHueHus
H3BHIHCTOCTH llepa3MblBA€MBIMH CKJIOHaMH JOJMHBI, KOHYcaMH Bbl-
110coB OOKOBbLIX NPHTOKOB, UIHPOKMMH onoasusmu. Pycao B noane
IMeeT He3HaUHTEILHYI H HeynopsAOueHHYI0 H3BHJICTOCTb, MofimMa
OICYTCTBYeT.

Pyc.aopble negopmauun CBOAATCA K CHNOJ3aHHIO KPYNHbLIX Necya-
HbIX TPAL BHH3 MO TeueHuio B nepHoja nosaoBoabs. Illar rpsa obuiuio
NMPEeBOCXOAHT IUHPHHY pycia. BuausHue MepasoTht  1posiBIsieTcsi
B OYeHp MEIJIeIIHOM ONOJ3aHHIl PACcTHTENbHOIO CJOS BMecTe ¢ Je-
PEBLSIMH MO Mep3.10MY ¢/10I0 6eperoBoro CKJOHA.

JlenTounble rpAAB BCTPeYalOTCS M B pyc/jax MealJApHPYOLIHX peK
Ha yuyacTKaX, rle peKa NepeHacbllleHa llecHaHbIMH HaHOCaMi 3a CYeT
nocTynieHufi ¢ oOpywaembix Geperos, B OCHOBHOM Ha Y4acTKaXx Bbi-
3013 MOpeHbI.

3.4. PycioBass ~ MHOTOpyKaBHOCTL (ocepeaxoButii  THO)  (CM.
pue. 3.2, 2) BO3UIKAET B YCJOBISIX NIEPErpy3kn NOTOKA HAHOCAMH
HpH 60abIof X JOABHXHOCTH. [asi BX TpaHCHOPTHPOBaHHS pexa
HCNoIL3yeT BeCh MPOJOJLHBIH YKJAOH AOJMHLI 1 BLipaGaToiBaeT M-
poroc pacngaacranioe pycsdo. Pycno pekn, B3sToe B LeJOM, e
MCUNIPHPYET, XOTA 3J1eMCHTLI MeaHJIpHpPOBalusg  MOTYT  BO3IHKATL
B OT.CILHBIX MPOTOKax. [JoHHble HaHOCHL INlepeMCIAOTCH B BILAE
{ecnopsiiouHo pAacloJiOXeHHBX Tpsil OONbIUMX pPasMepoB, UYaCTHUYHO
o0chixalomiy B MeXeHb, W o6Gpasylolilx ocepeixkn. B HexoTophIx
CIy4asx OcepelfoK 3aKPemysieTcs pPacTHTeNbHOCTbIO, CNOoCcOOCTBYIO-
utefi ocelatnlo Hamaxa, H lnipespaliaeTcs B ocTpos. IlofiMbl  npn
PYC.10BOHi MHOTOPYKAaBHOCTH OTHOCATCSI K OCTPOBHOMY THMY, MOTYT
nveTsh 00.blIHe pasMepbl, COXPaHAIT CJeAbl MHOMHX KOPOTKMX JIpO-
TOK, UacTHUHO JEeHCTBYIOWHX NPH MPOXOXJAeHHH NaBoliKOB. Pyciosuie
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Puc. 3.1. Cxema THnos pycaoBoro npoiecca no kjaaccupukauun I'TH (no
H. E. Kouaparsesy, H. B. [Tonosy).
I — nenrouporpsaoseii, 2 — nmoGouHesnlil, 3 — OrpaniueHHOe MearAplipoBaHile, f —

cBoGORHOe MeaHIDHPOBaline, 5 — He3aBepuleHHOe MeaHAPHpoOBaHIe, 5a — noiiMed-
Hasi MHOTOPYKABHOCTh, la — PYCJAOBAaA MHOTOPYKABHOCTh; 7-.m. ~- mar JAeHTOYHBIX

Fpal, Ape — War nobouteil, A, — WAr U3AYYIHbI, Gy — YFOA Pa3’BopoTa N3JYHliHbI,
S, -- RARHA BIIYUUEB, ) — YTOA BXOAA, Q2 — YO BBINOAA, (y=0+ (..
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Puc. 3.2. TnaHoBoe (a), nepcriektmBHoe (6) M cxemaTuyeckoe (B) W306paXkeHMe Y4acTKOB peKk 30Hbl BAM C pasHbIMK
TMNamy pycrioBoro npowecca.

| —NeHTOYHOrpAAOBbLIA 1 MOBOYHEBBLIA TWUMbI PYCNOBOrO MpoLecca;, 2 —pycnoBas MHOLOPYKaBHOCYb; A—oOrpaHMYeHHOe Meanjpuposa-
mve; 4 — cBo60gHOe MeanaplhoBaHnc; 5  He3aBepLleHHOe MeaHApN poBaHue; 6, 7 — NOWMEHHAass MHOrOPYKaBHOCTb: 8 — CK/OHOBAsA MHO-
ropykaBHOCTb; 9 —ropHasa pycnoBas MHOrOpyKaBHOCTb; 10 — HaflefiHa MHOrOPYKaBHOCTb;

/| — BbIHY>XeHHOe MeangpuposaHue. (Ie))-
CMEKTMBHbIE CHAMKM 0, KPOME CHUMKa 3, nonyyeHbl B. @. YcayeBbiM).






Puc. 3.2. TnaHoBoe (a), nepcriekTmBHoe (6) M cxematmyeckoe (B) M306paXkeHMe Y4aCcTKOB peK 30HbI BAM c pas-
HbIMA TWNamm PYC/oBOro npoLecca.

1 neuwToyHOrpAaAoBbIA M NOGOYMEBMIA TUMblI PYCNIOBOTO Mpouecca; 2  pycnoBas MUOTOPYKaHHOCTb; H--orpaHuyewm»e Meangpuposa-

nne; « - cBo60fHOE MeaHAPUPOBAHHC; 5 —He3aBeplleHHOe MeaMmf pupoBaHHe; (> 7  uoiiMenmas  MHOFOPYKaBHOO b: /f- CK/IOHOBAS

MHOrOpYKaBHOCTB; Y-—ropHad pycnoBas MHOropykasHocTb; W — HafefjHad MWOrOpyKaBHOC ib; //  BbIHYX/EeHHOe MeangprnpoBaHue.
(MepcrnekTUBHbIE CHUMKKU 6, KpOMe CHUMKa 3, nonydeHbl B. ®. YcaueBbiM).



Jgegopmaniin BbIpaXalTCa B nepeMelleHHH TpsA U OCepPeiKOoB,
B 00pa3oBaHill HOBBLIX NPOTOK H OTMHpaHUH CYLIECTBYIOULUX, a TakKe
B H3MCHEHHH [.1aHOBbIX TpaHHIL OCHOBHOTO pycsaa B pesyJbTaTte
MCaHAPHPOBAHIs OTAEJABHBIX NPUOPEKHBIX NPOTOK.

PycoBas MHOrOpykaBHOCTh Ha pekax 30Hb DBAM  BosHukaer
yaule Bcero Ha (GoHe APYrHX THINOB pYCJOBOrO Npouecca H  Kak
CaMOCTOSITE IbHbIfl THI PYCJOBOro mnpouecca HabJuloLaeTcs Ha KOpOT-
KN yuacTKax.

3.5. TloGounesslit THN pycsaosoro mpouecca (cm. puc. 3.1, 3.2,1)
siB.iseTcst JaJdbHeflllMM  pa3BHTHEM JeHTouHorpsiaiosoro. [Ipubepero-
BLHIC YUACTKH NEPeKOUICHHbIX JEHTOUHBIX TIPS B MexKeHb OOCBLIXaloT,
npexpalalor csoe ABIKelne o 06pasyloT no604YHU, PacnosoKeHnHble
B traxmatiosm nopsiake. legopMalHH pycaa CBOAATCSH K CIOJ3alHIO
nofounell 1 cesoHHOMYy KovsieDaHHo HX OTMeToK. [loGounn iepejko
OTTOPraloTest NOTOKOM OT 6eperos.

3.6. OrpaunuenHoe MeaHjapupoBanne (cM. puc. 3.2, 3)-—310
a.pliefiliee pa3BUTHE M yCJOXHeHHe Mo0OOYIEBOro npouecca, Bbipa-
Aaloneecs B NOSBJAEHHH C/J1a00H3BHANCTOTO pycsa H OTJAe/bHLIX [OH-
MEHHBIX MacCHBOB, NPHYPOYEHHBIX K Kax/JAOH H3JAyduune pexu. [loi-
Meillible MacCHBBI TOIMBIBAIOTCSI C BePXOBOH CTOPOHBI M HapallH-
B4IOTCS1 ¢ HU30BOH, 4TO H NMPHUBOAMT K CIIOJI3aHUIO H3JIYYHH.

[I1avoBbe pyc/oBble AedopMalMM CBOAATCH K CHOJA3aHHIO BHH3
Mo TeUyeHHIO H3JYUHI H MNOHMeHHBIX MaCCHBOB, NpHUeM cama ¢opma
pycia H No#iMbl He MpeTepneBaeT 3aMeTHBIX H3MeHeHHA. BricoTHbie
jeopmanin B pycse CBOAATCSI K CHHXeHHIO rpe0Heid [epekaTtos
B MeXKeHb If BOCCTAHOBJIEHHIO HX B MNoJioBojbe. B nuéce BBICOTHBbIE
aedgopmaull  HUMEIOT INPOTHBONOJOXHOE HanpasjieHHe. Buuanue
MEpP3.10Thl NpOsiBAsieTcst B OOlLeM 3aMeJJIeHHH NJIAHOBBIX H3MEHEeHH,
41 BhIpaxaercs B cBoeoGpasnoM OOpyuleHHH NOOAMbIBaeMbix Oepe-
roB— «00pyleHHH—ONON3aHHH».

3.7. CBobonHoe MeaHapHpOBaHHe Ha peKkax 3oHbl BAM (cm.
puc. 3.2, 4) pasBHBaeTcsd B JOCTATOYHO HIHPOKHX PeYHBLIX JOJHHAX,
CK.JOHBlL  KOTOpBIX He OrpalHyHBalOT cBOOOAIOe pa3BUTHE MJ1aHO-
Boix Jedopmaniil H3IY4YHHB. st ¢cBOGOAHOro MeaHAPHpPOBAHUS Xa-
pakTepla 1IHpOKas NOHMa coO CTapopeubsgMu M OeperoBbIMH  Ba-
JANILL

ITpn cBoGojHoM MealJIpHPOBAHHH W3JIYUHHA [POXOMHT 3aMKIY-
ToIfi WPyt PE3BHTHSA, COCTOSIIUHA H3 HECKOAbKHX 3TanoB. B nHauajb-
MO cTa’tin pa3BHTHST H3JIyUHHa CIOJA33eT BHI3 NO TeueHnuio (npH
Vi.ax passopora, He npeswoimatomiux 120°). Tlpu paawuciimem yse-
JNYCHIH yraa pa3BopoTa CHOJI3aHHE H3JAYUHHbLI NPHOCTalaBJBaeTcs,
HO VCKOpseTcsl ee pa3BopoT. Passurue H3nyuwHbl 3asepiuiaercs cOarn-
Keley 101MbiBaeMblx OeperoB  BbIlIe- M HHXKEPaCMNoJOKeHHbLiX
CVMC/KIBIX H31Y4YHH, MPOPHIBOM MepelleHKa, IepexoioM BCero MmoToKa

B (IPOPLIB H OTMBPAHHEM OTMABUIEH H3JYYHHBL.
Muoroaerusis mMepa/joTa B psiae CIY4aeB BLi3biBae€T OTKJOHEHHC
OT THIIHYHOTO NJAaBHOTO XOJa pa3BHTHS H3JY4YHH, TiepecTpaHBas

PHCYHOK pycila M NOHMMBI B NJaile W H3Melsiss TeMIlbl PYCJOBLIX Je-
dopvaunii.
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Hans pannoro THma pycaoBOro npouecca NpH HaJdHuHH MHOFO.1e1-
Hell MEep3JIoThl XapaKTepHL CJAeAYIOUIHe 0COOeHHOCTH.

a. OrTopxeHHe YCTheBhIX YYacTKOB IPHTOKOB B [MPOLECCe pa -
BUTHSI 13J1yuHH, o6pasoBalHe Y4acTKOB C MOMMennoil MHOropynas-
HOCTBIO.

6. BuipaBHuusailyie 1 NOHIXKEHHE OTMCTOK MOMMEHIBIX MacCiBoB
Ha Y4aCTKax, rjle NoXKapaMH [OJIHOCTLIO YHHUTOXKEH pacTHTE.Iblibi
norpos. [locsie moxkapos BO3pacTaeT rayO0HHA OTTAHBAHHA MEP3.TLIX
FPYHTOB, NPOHCXOAHT 3amoJHEHHe NOAMEHHbIX eMKOcTeH  (cTapiii)

OMJILIBHIHMIL (PYHTaMI, HCUC3A€T TPHBHCTLIH penbed moilybl, nofiva
nomizKaetest 11 3adonauuBaercst. Ha Takinx nofimMax pacteT TO.LRO
TpaBsSUNCTask PacTHTCALUOCTD, H3peAKa CPHUKI, JHCTBCHULIC (10Ca He
BOCCTAallaBJIHBAIOTCS.

p. 3anoanctie noifiM omasiBaMu co ckA0H0B. Coand oRINonLe

Ipolecest MPHOOPETAI0T KatacTpoHUeCcKHe pasviepnl B pesy.iblalc
OroJieliist CKJOHOB TOCJIC TOXKapOB M CIIOUIHBIX BhIpYOOK .1eca.

r. CBoeobpasnasi Gpopma oOpylIeHHss TOAMbIBaeMbuX Oeperon —
«0OpyLIeHIe—OTOJI3aHHEe»,

ObpyiueHiie—onoa3anne XapakTepHO MOUTH AT BCEX MealLipil-
PYIOIIHX peKx B 30HE MHOroseTied MepanoTol. HHTCHCHBHOCTL O110.1-
3alHs BEPXHEro OTTasiBUIEr0 C¢J0S MO MEP3JOMYy €010  pasd.liuna.
[Tpn measenHOM OMOJ3aHHH H HeOONBLIIOH BBICOTE Mexeribix Ocpe-
rog (1,5—2,5 M Hal MeXEHHBLIMH YPOBHSAMH) [EpPeBbS CONPAHRIOT
BepTHKaJblioe nosoxkenue. Ilpn Bo3pacTaHHH HHTENUCHBHOCTH OT0.1-
3aHMSI NEepeBbLsl HaKJOHSIOTCH, OOpPymIMBAIOTCA B BO1Y, CO3laBasn
«rpefCclKH» BJIOJIb NMOJAMBIBAeMBIX 6€peros, I MNCPCrPYKAIOT  pyc.’o
TONAAKAMH.

n. HensnaBHas HM3BHAHCTOCTL JAHHIM Oepera BIOIbL  BCeil  H3IV-
YHHB 4acTo ofpasyercsi B pesyJibTaTe oOHaXKeHHst CTapbiX HaBa10B
nepesbee. [lpn pa3BuTun u3nyuud (npu nepepaborke  noiivennoio
MacCHBa) pexa BCKpPLIBaeT Ha MNOAMBIBaeMLIX Oeperax crapbie ua-
BaJibl JlepeBneB, nmorpebeinbie NOA CJ0eM HaloCoB H XOPOINO CO\pd-
HHBIIHECH B YCJAOBUSIX MHuoroJeTHeit Mep3norsl. Craphie Hapahbl ia-
TOPMAaKIBAIOT NpollecC MeaHAPHPOBAHHSI H MOTYT paccMaTpHBATLCS
Kak orpannuusaonil gaxrop.

3.8. Hesagepuennoe MeanppupoBaHHe (cM. puc. 3.2, 5) ono-
3HaeTca Ha a’poOTOCHHMKAX [0 HaNUYHIO Ha HEKOTOPBIX H3JIVWi-
Hax MeanJIpHpyiouledl pekH CNpaMJAIOUHX npoTokoB. CnpsiMusiiomui
MPOTOK MOXeT OTYJeNHTL cpa3y Heckoabko mn3ayyuH. Craxus pas-
BHTHS H3JYUHHL, NPH KOTOPOIl NOABJIAETCS CHPAMISIOIINHA NPOTOK,
cBsI3aHa ¢ raybBHHOll 3aTonyeHuss NOHMLI: ueM rayOxe 3aTom.aeillie
NoAMBI, TeM Ha OoJsiee panHeH CTajHH DasBHTHA H3JIYUHHB  NOAB-
JIIeTCS CNIPAMASIOUIUH NPOTOK.

[To mepe pasBuTHA COpPSMJSAIONIErO MPOTOKA 3aMeLTsOTCs M.ia-
HOBble ne(OpMalMH OCHOBHOTO pycJa H MNPOHCXOAHT NocTeneHHoe
ero ormupanue. CnpsMJadiomIuii NTPOTOK IMPH CBOEM BO3HHKHOBeHNH
MOXKET HMeTh CJyuyaiiHble MJaHOBble OYepTaHHfA, MOMUHHEHHbLIE \MecT-
HbIM HepoBHOCTAM mofiMbel. Co BpeMeHeM BO3HHUKAKT CcpefliHe pyC-
JIOBHIE (OpPMBI, NO3JAHee MNOSABJAIOTCA MNPH3HAKH  MealjpupoBaHis.
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Ota obwlasi 3aMeAJIeHHOCTb NpOIECcca HC HCKJIIOUAeT B OT/eJLHBIX
cayiuasx OoJbWIHX CKOpOcTeil nepemellenuss GeperoBof JIHHHM.

IesaBepwentoe MeanjapHpoBaHiie Ha pexax 3oiibt BAM B ochos-
HO\ HpHYpOYeHO K ydyacTKam [epexoja OT TOPHBIX PCK K pPaBHHH-
HbLIM, HAa KOTOPLIX TPaneyHo-BaJiyHHBIH MaTepwas eme  3alo.jHsier
GO1LIIYIO YacTb I[IOBEPXHOCTH pycaa U nasikeld. B unxKiueir wactn
TaKHN YYacTKOB, B MecCTax Iepexoaa K CBOOOAHOMY MeaHApHpoBa-
H110, ra’abka ocTaeTcs TOJbKO Ha [lepekaTax MU INpHBEpXax MecuyaHblx
iLstelt. TlanGodplliee KOJHUECTBO «(IpOBaJOB» M OOHa)KeHHH norpe-
Geitbiy 1p10B HA MOAMbIBaeMbix Oeperax Habai0fAaeTcst B OCHOBHOM
14 YHaCTKAaX ¢ He3aBepIUGHHBIM Meal/JpHPOBAHHEM.

3.9. Toiimennas MuoropykasHocTh (cMm. puc. 3.2, 6, 7) oTaiyaercs
Ha e  IHPOKOH MOHMbBIL, B KOTOPOH pexa MpoTCKaeT MHOFUMH
pyvihasamn, BoifeuTs, OCHOBHOE pycJjo cpellll MHOTOYICJEeHIbIX NPo-
TOKOR He Beera yaaercs. Ocrposa, oOpa3oBaiHbic NPOTOKAMH, [1pe/l-
cras.asior cobolt yuacTkn nofimp 4 obaajaloT nJanoBoH  ycTOHuUI-
Boctuio. OTaedpiible pyKaBa HMEIOT 3HaUUTeALHYIO HPOTAXKCHHOCTD Ii
MOIVT paccMaTpHBATLCH KAK CAMOCTOATE/bHbIE pPeKH TOro H.IH HIOUO
THIA.

Viuaerxkin ¢ nofiMennol MHOPOPYKaBHOCTbIO HPHYPOUYCHBI K yCThe-
BLIM yuacTkaMm OOJbUIAX PEK H K ydacTKam BbIXOJAa H3 Y3KOH 1wee-
00pasnoit 10NHHbLI B WHPOKYIO.

3.10. T'opHass CKJIOHOBas MHOrOpykaBHOCTL (cm. pic. 3.2, §)
nabniotaeTcsi TNpU BLIXOAG TOPHBIX MNOTOKOB H3 Y3KHX  JOJAHH  Ha
CK.JIOHDLI [10.1MHBl IJ1aBHOH peku. B 3Tom cayuyae yalle Bcero noJ-
HOCTLIO HcuezaeT JeAcTBHe orpaHuuuBatoniero ¢akropa. [lotok
BeepoodpasHo pacTekaercss 10 CKJAOHY, co3jaBas CBOH KOHYC BbI-
ifoca, 110 coxpaHseT eclle 3HauHTesblibie yKJIOHLL. [Ipu mpoxoxienin
ce.cii W UpH maBogKax pefikofi ofecneyeHHOCTH MOTOK MceusieT [odo-
Xehle OCHOBHOTO pycaa (Oay:kaaHMe MO cKJOHY). BblHOCH cenei
0Ce.laloT y NoAHOXKHA o0Lero Konyca Bbiioca. Ha npHycTheBbiX yua-
CIhaN KOHYCbl BLIHOCA BBIJABHFAIOTCS Ha [MOHMY raaBlOH pekwH, Mo-
CTCHeHHO YMeHblllash €e pas3Mepbl, HHOrja [0JHOCTLIO NEePeKPbIBAOT
NOHNY, CTeCHAIOT DYCJO H JAaKe YacTHYHO MeperopakuBaioT ero, co-
3laBasl NMOANOP Ha BbllUeae)xallleM yuyacTKe M yBeJHUUBAs YKJIOHbI
na uipKesexalleM. YxkazaHHoe 06CTOATeNbCTBO HacTO SABJAAETCHA NIpIi-
YOI H3MeHeHHs THIOB pPYCJOBOTO mpouecca Ha pekaX 3oubl BAM.

3.11. Topnas pyciaoBasa MHOropykasuocT, (cMm. puc. 3.2, 9) or.au-
yaercs OT paBHUHHON OOJBUINMH YKJIOHAMU, O60Jbied KPYynHOCTLIO
JAOHIBLIX HaHocoB. [IoTOK 11e BLIXOAS 3a Npeaesbl MaBOJAOUHOIrO pycJa
goprpyet ocepeaxu u no6ouynu. Ilpun Guictpom cnane ypoBHeR onin
COXPaHsIOT cBOH pasMmepbl H hopMbl. B MexeHb NMOTOK yrApas.asiercs
pyeaoy. Ilporokn umeroT nebGousbllyl0 AJHHY W HAnpaBJeHbl 1101
pasHbN yrJaMH K OCHOBHOMY BOAOTOKY, BIJIOTH A0 MNPSIMOTO.

IHa yuactkax ¢ ropuoil pycaoBoil MHOTOPYKaBHOCTLIO pPycao i
noiinia CJ10XKeHbl H3 KPYMHOTO BaJsiyHHO-raJjeutoro martepuana. Hara-
KIX VYacTKax dvalile BCEero pachoJioXeHbl TAyOoKHe «TaaHKH», CHyT-
HIIKa\lll KOTOPbIX SHBJSIOTCS THTAaHTCKHE TOMOJS W HBA  «YO3EGHHS».
Kpyvnublii rpy6oo6:10MOuHbBIii MaTepHasa MOCTyNaeT HENOCPEACTBEHHO

24



CO CK/OHOB [A0/IMHbI. XOPOLWO OKaTaH-
Hbll O4YeHb KPYMHbIA MaTepuan oce-
[aeT Ha OTAeNbHbIX Yy4yacTKax nocrne
NEPUOANYECKM MPOXOAALMX Ceneld.

3.12. HanepHasa MHOIOpYKaBHOCTb
(cm.  puc. 3.2, 10)—aT0 pycnosas
(yawe Bcero ropHas) MHOrOpPYKaBHOCTb
Ha yuyacTKax HanegHblX mnonaH. Hanegb
nepecTpaviBaeT pPyc/iOBY0 MHOrOpyKaB-
HOCTb, paclMpsAeT pycno, YMeHbLIaeT
YK/IOHbI,  CMOCOBCTBYET  aKKyMynsaumm
HaHocoB. [lo kapTorpaguyeckum wmarte-
puanam  BbIABNAETCA  OnpefeneHHas
CBA3b MeX[y OTHOLUEHWUA MM YK/IOHOB U
LUMPUHBI pyc/ia COOTBETCTBEHHO Ha Yua-
CTKe Bblle Haneau (pycno cxaro) W Ha
yyacTKe Hanegu (peskoe pacluvpeHue
pycna). lMpu pacwmpeHun pycna B 3 pa-
3a Hasrefb, Kak npasuio, obpasyeTcs
6e3 M3MeHeHUs YK/IOHOB, a Mpu pacLum-
peHUM pycna B 6 pa3 YKNOHbl YMeHb-
LLIAKTCA NpuMepHo B 4 pasa.

Ha y4yacTkax C HanefHOW MHOropy-
KaBHOCTbIO MONHOCTLKO OTCYTCTBYET fpe-
BeCHad pacTUTE/IbHOCTb Ha OCTpOBax;
OHWM MNOKPbITbl Kap/IMKOBOW  pacTUTENb-
HOCTbHO. VICK/IHOYEHME COCTaB/IAKOT OCT-
poBa, OTCeYeHHble Hanedblo OT KOpeH-
HOro 6epera, OTMETKM KOTOPOro Bblle
nefjsAHoro noss.

OTMeuyeHa HeyCTOMYMBOCTb B MaHe
BCEX MPOTOKOB W OCTPOBOB.  [lnowgafb
3apacTaHWs  OCepeAKOB MPUMEPHO B
2 pasa 6onblle nNaoWaanM pasmbiBa OCT-
pOBOB. JTO 4aCTMYHO NOATBEpPXKAaeT
Ha/IuMe WHTEHCVBHOM aKKyMynsiuymn, Ho
B OCHOBHOM OOBSACHSIETCA  XKUBYYECTbIO
Kap/IMKOBOW pacTMTE/IbHOCTW,  KOTOpas
NepemMeLLaeTcs BHM3 MO TEYEHUO Ha
O6PYLLUEHHbIX MOYBOrPYHTOBbIX  Maccu-
Bax. [locne noapeskM MaccMBOB MNOTO-
KOM pacTUTeNbHOCTb OcefaeT Ha  oce-
peakax, CrocobcTBys WX ObICTpOMY 3a-
pacTaHuio. B naBofoK nocne oTTauBa-
HUA >KUNbHBIX NbA0B 006pasytoTcs  HO-
Bble NPOTOKW. OHW WMEKT BUWf Y3KOM
rnybokori KaHaBbl. [lOTOK pacLumpsieT
KaHaBy, npeBpaljas ee B pycro.
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3.13. Buinyxkaenuoe mcanjapspoBanue (cm. pic. 3.2, 11) na pe-
Kax 30Hbl DBAM BcTpeyaeTcs Ha ydacTKax pek ¢ npeobuajaiouium
BJAHsiHHEM OrpaHHuuBaioliero Qaxkropa. OrpanuHuusamomuil  ¢gakrop
3jlechb HeJIHKOM ONpele]sieT XapakTep pyc/aoBOro nmnpoiecca. B pe-
3y.pTate OOKOBOTO OTrpanMyenusi noToka o6pas3oBaHbl NpAMOJIHHEH-
Hble YYaCTKH HJM BbIHYX/IEeHHbie TOPHble H3JYUHHbl, CJeI1ylolHe
uarnbam A0auHBl. Ha TakHx yyacTkax MHOIA2 BHAHBI  3ayaToOuHbie
nofimbl. B ocHOBHOM TOHMBI OTCYTCTBYIOT, MHOIO MNOPOTOB H BO,10-
11310B, KOTOpble MOTYT OBITb KaK C/JeACTBHEM BbIXOAa KOPEHHBIX 110-
po1 B pycae, Tak U Pe3ynbTatoMm o0Baja ribi0 ¢ OTBECHBIX CK.JIOHOB
Aoamibt. Tpancnopr jAoHHBIX HaHOcOB OeccTpykTypHwiii. Ilasxu i
0CTPOBA CJyXKAT Kak Obl NepeBaOuYHBLIMH NYHKTaMH JUIs HaHOCOB.
YacTo OHH CJ0MKEHBI H3 KPYIIHBIX KaMHell H He MEHSIIOT CBORro Me-
ctonodaoxenusi. Kak npasiiio, BblHyXKAeHHOC MeaHAPHPOBaHHE BCTpe-
qacrcsl Ha BEPXHHX M CPEAHMX YUaCTKax TOpHbIX pekK.

[Tpn upoBeneiing THNH3AMHII PYCAOBOrQ 11poUecca la peKax 30Hbl
DHAM BoidcTenbl YUacTKH, Ha KOTOPBIX HeT BLIPAXKEHHOTO NOBCPAHO-
CHIOT0 ¢10Kka — ¢TOK 110 Mapu (puc. 3.3). IlonoGnble yuacTku BeTpe-
4al01Csi B BCPXOBLSIX MaJblX NMPHTOKOB, KOIj1d CTOK BOJAbLI OCYILECTB-
JS1CTCs 110 BCell IMHpHile JIOJMHBL, a TaKkKe Ha [PUYCTbeBbIX yuacT-
K4y HCROTOPLIX IPUTOKOB TaM, TJe HOCJe YHHUTOXKEHHS PacTHTe/b-
Horo tokpoBa HabaK0ialoTcs OOIIHPHBIC OWJIBIBbI 110 CKJIOHaM.

3.14. PesyabrtaTsl KapTHPOBaHHMsl THIIOB PYyCJOBOTO Ipoliecca,
onnicannbix B nyHkrax 3.1—3.13, mpeacrasiens B NpHIOXKeHHH .

3.15. B npunoxeHuun 2 TpeAcTaBaelb  MaTepHaJdbl  HA3eMHOro
ofciegoBanns pycea pex Myu, Myskana, Kyanaw, Yapsl, nosyuei-
HBIC ¢ JICNOJNbL30BaHHEM a’pOdOTOCHEMOK, a TakKe JaHHbIE O KPyI-
IIOCTH JIOHHBIX HaHOCOB iHa pekax Tpacesl BAM (npunoxenns 3—5).

OueHKa BO3MOXHOCTH H3MEHeHHsT THIla PYycJ0oBOro npouecca
MpU UHXKEHEPHOM BMeUiaTeJbCTBE

3.16. OucHka BO3MOXHOCTH H3MCHEHMs THIIOB pYyCJOBOro  MNpo-
uecca paccMaTpHBaeTcsl NPUMEHUTENLHO K OCHOBHOMY BHAY HHIKe-
niepuoit pesiteabsoctd Ha DAM, nabaiogaoiyeiicst Ha pexax, a HMeHlo,
K CTPONTCJALCTBY Ha MNOMMax JAOpOXKHBIX nacuinedt, gam0 o6Baioba-
HHsE 11 IPCAMOCTOBBIX Hachkiliefl. Bo3BelleHHC 3THX COOpYKeHMH npu-
BOAHT K HI3MEHEHHIO B NIEpPBYIO Ouepelb OAHOIO H3 TpeX ONpelessto-
X (PaxkTOpOB PYCAOBOrO Mpollecca — orpaduunBaoilero ¢axkropa,
xapakTepusyiomero cBo0ofHoe pa3BuTHe pycsa B nJaine. HMamenenne
orpauiunBaioulero ¢axrtopa NpH yKaszalHbLIX BHAAaX CTPOUTEALCTBA
COCTOHT B YMCHbUICHHH UIMPHHBI aKTHBHOH NOiMBl By H  LIHPHHB
nosica pyc.iopopmuposanus Bpnp. Crenenb c:KaTug aMNAHTYAbl NJa-
HOBLIN KOJeGaHHi nNOTOKAa XapakTepu3yeTcs YKJIOHOM pekH [ H
YKJIOHOM jiia joquHB [g. OTHOCHTE/bHble 3HAUEHHA LWHPHHLI aKTHB-
HOH 10AMbl Bo/Bp, p, WHPHHBEI Nosica pyciodopmupoBanuss By p/B H
YKJIOHA JHA AOJHHBL o/l XapaKTepH3ylOT THII DYyCJOBOro mpoueccad
(31ech B — wmiMpHHa pycJia Ha ypOBHe MeXeHHbIX OPOBOK).
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3.17. Ha rpajure B =[(By) (puc. 3.4) Kax1as KpHBas Xapak-
TEPH3YCT 06J1aCTL CYLUECTBOBAlHA OIPENEICHIIOr0 THMA  PYCJIOBOIO
npouecca, HeoOXOAHUMLIM ycJioBHeM 00pa3oBaHHs KOTOPOTO SIB/ISIETCS
onpeaenenuoe 3HaueHHe OTHOCHTEJILHOH IUHPHHBI aKTHBHON MOMMbI
Bo/B. Tlpn cobmuxkenun GoprtoB noauusl (npu B =const) uad.uo-

Brrm
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6 o /
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Puc. 3.4. PacnpenesieHHe THIOB PycaoBoro npouecca
B 3aBHCHMOCTH OT LUHPHHbI pPeKH B M IWIHpHHBI Aua
Aoaunsl By,

I — cBoGoatoe Meaugpuposanne (CM); 2 — nezamepuwenioe

meanapupoBatine (HM); 3 — nofiMenHas MHOIOpYRABHOCTH

(TIM11), 4 — orpaunenitoe Meawapupusarne (UM}, 5 — o

Gouttenntit  Tuit ([113); 6 — pycaosasi MHOTOPYKaBHOCUTHL
(PMH)

naetcs MocjaeAoBaTeJbHbIH nepexol OT CBOGOAHOTO MeaH1pHPOBAliHs
K CTaiMH He3aBepLIEHHOr0 MEaHAPHPOBAHHSA, TNMOHMEHHOH MHoropy-
KaBHOCTH, OIpPaHHYCHHOMY MeaHApPHPOBAHHIO, TOOOUHEBOMY pycC.ay H
PYCJIOBOH MHOFOPYKaBHOCTH.

Heob6xonumble ycs0BHSI, MPH KOTOPBIX peaJsu3yercs YhasaHnHas
CMeHa THIIOB, COCTOAT B NMPUOJNMIKEHHOM COOGJIOJeHHH CpPeIHIX 3lia-
YeHud cooTHouwleHu#l Bo/B u By p/B (Taba. 3.1).
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Ta6anua 3.1

3Hauenus xapaxrepﬂoﬁ OTHOCHTeanOﬁIﬂHpHHbISHeMeHTOB AHA NONHHB
TMPpH Pa3HbLIX THNAX PYCAOBOro rpouecca

Cpennee/ cTaHpapt

Tt pycaosoro npouecca
B/ B By p/B
CsoGo:1H0e MeaHapHpoBaliie 18,30/4,57 8,86/2,53
Ilesapepluetnoe mealapipoBanye 10,39/5,70 5,67/1,35
[MoiiMennas MHOTOPVKABHOCTD 6,50/1,79 5,58/1,85
Orpannyennoe MeaH,1pHpOBaHie 5,11/1,10 3,41/0,71
[MoGounesslil THN 2,43/0,54 1,18/0,24
Pycaosasi MHOrOpVKaBIIOCTh 1,92/0,64 1,01/0,05

3.18. Ha rpaduxe I =[(lp) (puc. 3.5) JNHHHN CBHJETEJbCTBYIOT
O MpPsIMOH PONOPLUHOHAJILHOCTH YKJOHA PYCJAOBOTO NOTOKa  YKJOHY
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Puc. 3.5. PacnpeneneHue THIOB pPYCJAOBOrO Npouecca B 3aBHCHMOCTH OT YKJONOB
notoka / ¥ AHa ADoJuHB [q.

Yca. o6Go3uaueHns cM. Ha pHc. 3.4,

JIOJIRHBl B KaXIOM THIE pycJioBoro mpouecca. [lpsimbie [ ==f(/o}
pacilofoXKelbl B TOH 3Ke€ NOCJeA0BaTeJbHOCTH, UTO H OpsiMble B =
= [(Bo). V3MeHellHe OTHOCHTEJLHOIO 3Hauelusl YKJOHa JAHa J0O-
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JIHHBI NIPH nepexofe OT CBOGOAHO MeaHAPHPYIOWHX Pycea K TMPSMbIM
npeiacrasieHo B tabn. 3.2,
Tabanua 3.2

OTHoCHTeNbHbIE 3HAYEHHSA YKJOHA JAHa AOAMHBI NMPH pa3sHbIX THnax
pycnoBsoro mpoiecca

CpepgHee CTaHgapT
Tun pycnosoro npouecca
Iy 1
Ceofonuoe mealpiipoBaHie 2,00/0,22
[lezasepiteitiioe Meauapuposante 1,41/0,02
[ToiiMennasi MHOrOpyKaBHOCTD 1,22/0,09
OrpaHHuenHoe MeaHJApHpoBaiine 1,16/0,06
[ToJouneroe pycao 1,07/0,04
PycaoBast MHOroOpyKaBHOCTB 1,03/0,03

CpenHHil YKJIOH peKd Ha ydyacTke MakpodopMmbl BbIpa)Kaercs c.e-
Aywouieil popmyJoi:
{ = 1,/(0,05B,/B + 0,95). (3.1)
3.19. KpurepuanpHofi xapaKTepHCTHKOH, ompejaensiomweii THII pyc-
JIOBOTO TIpollecca, SIBJISAGTCS INpOl3BelleHHe NBYX OTHOLICHH:
(1o/1) (B,/B) = A (3.2)
HJH

Casi3b MeAULY yKalanHbiMH HNapameTpamMu npeactaBaeiia Ha rpa-

¢ukax (puc. 3.6). Mexny [o// u Bo/B cymecTByeT aHa.lTHuYecCKas
3aBUCHMOCTD

I,/ =0,05 (B,/B) + 0,95, (3.4)
a mexnay lo/l u By p/B—
1,/ =0,04(B, ,/B)"* + 0,96. (3.5)
Cpennde sunaueHus kpurepus A npusepeust B tabn. 3.3.

Tabanua 3.3
Cpeptine 3navenns A — KPHTepHs Tuna pyCAOBOro fnpouecca

Cpennee /cTaHAapT
Tun pycnosoro npouecca

xputepii A
Cgro6ojHOe MeaHAPHPOBaHHE 36,60/11,50
Hesagepuienioe MeanapupoBaiiie 14,65/4,01
[ToiimMeliias MHOrOpYKaBHOCTb 7,93/2,43
OrpanHyenHoe MeaHAPUPOBaliHe 5,93/1,34
Tlo6ounennit THN 2,60/0,59
Pycnosas MHoropykaBHOCTb 1,97/0,63

29



lo/!

25

J) a) ;

cna m /
\ % lg
I
%\39 Q 2,0 mm ,b
agaldao o coa a
AAE /
0| o 9/ 8]
g \w A A °/ E
\ L ooA S
T\ b °/
a D/_\. |8 & AA mga A A
X 1,5 —
0 ’N* A Lon A A
O o § 0 ) 2 M
I&Aogf\o 90 QupBd | £
X o oo S R
o |0 "0 o818 b &%
Q‘{) io o] l g@ §) A
v
| S0 \,\v: M2 . + 1 JJZv"vV‘g 008
N Rt 2 Sl Lo +'* | |
3np/8 20 0vsg8g7 6 5 & J z f 3 L 5 £ 7 8810 20 Jo 8,/8
Pue. 3.6. Cpsi3b THNOB pYCJ0OBOro 1ipoilecca. @ -— C OTHOCHTEABHBIMH YKJIOHAMH [of/ 1 wupuHaMil 1osica pPyciopopmupoBanus

Bg. /B, 6 ~— ¢ oTnocHTedbHbIMH YKJAOHAMH [o/l ¥ wmHpunnamy aua jpodlinsl Bo/B.

Yea. obosmadcHinsa cM. Hta puc. 3.1



B KkawecTBe KpUTEpHAJLHOrO rpaduka THIIOB  PycCJaoBOro  Ipo-
uecca Henoabsyercss rpaduk A = f(Quaxc) (puc. 3.7), rae Quarc—
3HayeHHe Cpeatlero MHOrOJIeTHEero MakCHMaJbHOIO pacxoia  BOIDI,
m3/c.

3.20. Hdast nporHosa Tuna pyc/aOBOIO npouecca NpH  CTeCHCHIH
noiiMpl  fambamH (HacbUISIMH QU8  NOJOTHA KEJE3HOH J10pori) c.e-
JlyeT B KauecTBe INPOTHOCTHUECKHX HCIOJbL30BATL 3aBHCHMOCTH (3.2),
(3.3), a raxxe 3saBucumoctH [of/I =f(Bo/B); [o/l =[f(Bu ,/B);
lo=[(/); Bo=[(B); A=[(@maxc); Bu p=[(B).

IMpn npoexkTHpoBaHHH MOTYT BcTpeyaTbhed fABa caydast: 1) 1un
pycaosoro npouecca B pycJe, OrpaxJIeHHOM jdaM0aMH, coxpausieics,;
2) ectecTBeHHbI (ObITOBOM) THM PYCJAOBOrO Ipouecca 3aMensiercs
ApYyTHM BHOJHE OlpejeJiclliblM THIIOM PYCJOBOro mpolecca.

st BeiNOJMIHEHHs NepBoro ycJoBHA HeoOXOAHMO, UuTOBbBl npoekr-
HOC 3lHaueHHe KpHTepHs Ay, 0OCTaBaJoCh pPaBHbIM OBITOBOMY 3Haue-
nuio kpurepus As, T. e, App=As. OO6uacth npuHa IeKUOCTH 1O-
BOFO 3Haycuisl KpUTepus App JMOJXKHA UpOBepsATbest Mo rpaduny
(cM. puc. 3.6).

Bo BTopum cnyuae B COOTBETCTBHH € 3a4alHbIM B NPOCKTC THIIOM
pycaosoro mpouecca mo taba. 3.3 u rpaduky A =[(Quarc) (cM.
puc. 3.7) omnpeneasieTcs 4HcJeHHOe 3Hauyenue Kputepus Agp. [anee
noaGHpatTcsi 3HaueHus napametrpoB lof/l, Bo/B, B o/B, KoTopble
COCTaBJASIIOT pacueTHoe 3HaueHue Kputepus Ayp. Ilpu 3stom  Bedu-
uutbl [o/l, Bo/B u By p/B KonXHB OTBedaTh MNPOEKTHOMY THRY pye-
JIOBOTO MNpouecca B COOTBETCTBHH c rpadHkamMu (puc. 3.4 0 3.5) H
taba. 3.1.

3.21. Ilpu crecHeHWH noiiMpl AaM6aMH MOCTOBOrO Ilepexofa Ha-
pPAAY C KOJIHYECTBEHHOH OLIEHKOH BO3MOXHOCTH H3MEHEeHHs THMa pyc-
JOBOTO fpouecca CHeAYeT YUWTHIBaThb XapaKTep KaueCTBEHHLIX H3Mme-
HeHHH pyc/JOBOro npouecca.

3.22. Crenenb BO3AeACTBHA JamM0 MOCTOBOrO Ilepexoia Ha pyc-
JoBble 00pa3oBaHHs ONpejeJssieTcsl IJiaBHBIM 06pa3oMm ABYMs 0OcTOfA-
TeJbLCTBAMH: THMOM DYCJIOBOIO MNpoOllecca B MECTe CYXKeHHS H Belu-
uuHofl CTecHeHUS NOMAMB H pycja MOCTOBBIMU COOPYXEHUsMIU.

3.23. Ilpu JneHTOUHOrpSIIOBOM, OCEpeIKOBOM, MOOOYHEBOM pyc.aax
BO3/lefiCTBIi€ MOCTOBOrO Iepexoja Ha THII pyc1a He BbIpasuTcs
B pHHLUHOHAJABIOM H3MeHeHuH THna. [Tpousoiger anuib nepecrpoiika
napaMeTpoB MHKpPO- M Me30¢opM, MacluTal KOTOPOH OMpeNeTHT cTe-
neHb CxXaTisl pycsia MOCTOM.

3.24. Haubonvuiee Bo3JeldcTBHE Ha THND  Npolecca  OKa3blBaer
MOCTOBOH TMCpexojl, PpacloJIOXKeHHBIH Ha ydacTKe MeaHApPHPYIOUHX
pyce.a. Pexn 3roro Tena HmeioT 6osbllIoe pacnpocTpaHEHHe B 30He
BAM. CyniHocTs H3MeHeHHst PyCJOBOrO H THAPABIHYECKOTO perKiina
Mearapupyrouleli pekd MoxeT OblTb  PACCMOTpPeHa MNPHMEHHTEILIO
K TpeM XapakTepHpIM 3o0liaM  BJHSHHS  Nlepexofa: INPeaMOCTOBOI
(Bbllle MOCTa), NMOAMOCTOBOH M 3aMOCTOBOH (HHKe Mmocta). Hanua
Npe/IMOCTOBOI'O H 3aMOCTOBOrO yuacTKOB cooTBeTcTByeT 4—I10 ns.y-
yHHaM OBITOBOIO pycJaa.
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Puc. 3.7. KpurepuaabHblil rpaduxk THIOB pycJ0BOTO mpouecca.

Yea. ofositauenus c¢M. 1a puc. 3.4,




B npeamocTtoBOH 30He cBOGOAlI0E MEaHAPHPOBAHieE, oOciaBascl
HCH3MEHHBLIM, MEHseT JHIUIb CBOM MOKasaTedH, a B  3a\MoCTOBOI —
3TOT THN MpoUecca MOXeT IePeXo/HTh B OCEpPelKOBLIl i Nodou-
HeBLIT THMBI, 1M B MEHEe pAa3BUTble Pa3HOBHHOCTH Meai (PHPOBa-
1Usl — orpannuciiioe nan nesasepwennoe (puc. 3.8). B npe niocto-
BOH 301C [IPOHCXOAHT NepecTpodKa n3ayuuu. B uanpasaenuit k wocty
MX pasmepbl H CKOPOCTH IL1aHOBBIX Aedopmauitil ysenbmatorest [lo
CBOEMY O4EepT4HHIO HN3.JYUYHHLI YacTO NPHHIMAIOT  acHMMEeTPInIYIo,
CIIIOCHYTYIO (POpPMY, KX BEpPUIHHBI 4acTO HaNpas.leHbl B  CTUPOHY
mocTa. Mckuiouemnie coctaBnser naayunna, cmexkinas ¢ moctow. Onua
pa3BHBaeTCcA perpeccHBHo, Ha-

BCTpeuy ABHXKEHHIO NOTOKA, pa3- @
BOpauuBasicb y  0eperosoro
YCTOSl MOCTA -

3.25. BosnaeficTBiio MOCTOBO-
ro  nepexoga  NOJABEPraloTcs
TakxXe pycaosble (popMbl  HH3-
WHX TnopsAKkoB. [lasku msay-

)
JHH, pBCIlOJIO}KGiIllble Menmy /
g

HUMHR I‘p66l]]] nepexartos H
JIEHTOYHDbIC rpanbt o Mepe )

Puc. 3.8. Xapaxrep uamenenns
THIA PYCIOBOTO TMpollecca Ha
p. Heche (a, 8) u p. [lpunstu
(6) B 3aBHCHUMOCTH OT CTelieHH
CTECHEHHSI MeaujpHpYIoulero pyc-
JNla MOCTOBBLIM I1€PEXOJOM.

T~

npnéaNKeHHa K MOCTY YMEHLIIAIOT CKOPOCTH CBOHX IL1alOBLIN .1C-
popmaunii. HTo Kacaercsi BLICOTHLIX Aedopmaunii, To nIak H 1pe-
6eub nepexkata H3Jy4YHHbl, CMEXKHOH C MOCTOM, HapacTalOT B BBICOTY
HHTEHCHBHee, YeM Ha JIPYTHX H3.JyuHHAX.

3.26. B noamocToBo# 30He nepeMelleHHe pycaa B n.1aue 0Olpa-
IIYeHo MOocTOBLIME onopamu. OaHaxo, Kak [3BeCTHO, Ionepeuiiptil
npopuin pycia npn 3TOM hHe OCTaeTcs HeuameHHsiM. B sTofl soue
(popmHpYIOTCs ocepeak, NMOGOYHH, JEHTOuNlble rpsiabl. 11X «unanpan-
JsieT» B I[0/MOCTOBOH [pOJIET yuyacTOK pycJaa, CONPSraiounii mnep-
BVIO M3JYuuily ¢ TMOAMOCTOBbIM pyciaoM. HMameuss secronoaoxctiile
I KPHBH3NY pychia, H3Jyuydia [epHONAHYCCKH «HAnpapasieT» CTpyK-
Typlibie (POpMbI HAHOCOB B Pa3lLIC YUacTKH NOAMOCTOBOrO  pyc.ia.
B pesyantate atoro maxcumadaiast ray6Guinia B IOAMOCTOBOM Ceye-
HHIl pycia TakKe IMepHOJHYECKI MepeMelllaeTcst OT ojiHoro  Oepera
K Apyromy. Becbma axktuBHb Ha TOAMOCTOBOMF VuacTKe H  \[HKpO-
POPMBL ~— HX BbICOTA I CKOPOCThb ABHZKCHIS BO3PacTaloT 110 cpaBle-
1O ¢ OLITOBLIM COCTOSIHIIEM.

3.27. IHixe MoOcTOBOro mnepexo/ia, B 3aMOCTOBOH 30iie, P Cl.lh-
HOM  CTeCHEeHHH nNOMMBI PYCJO peKkH CHPAMJSETCst H NPaKTIHYCCKH
TepsieT yepTol cBOGOAHOro MeaHAPUPOBAHUS.
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4. OLEHKA TEMINIOB JE®POPMALNHN PYCEJI PEK 30HbI
bAM

Temnbi naaHoBbix gedopmauni

4.1. 3aKkOHOMepHOe pa3BHTHE LEJOCTHbIX MOP(HONOTHYECKHX 00-
pa3oBaHHi peyHoro pycJga H NOHMBl IpPH PasjHUHBIX THIAX pycJo-
BulO rpolecca Ha pekax 30HBl DAM nprBOAMT K pa3auynoii cxeme
il TeMIam HX N.1aHOBBHIX AedopMauHil (IpHiaoxeHHe 6).

4.2. Tlpn nobGouHeBOM W OCepeJKOBOM THIaX PYCJOBOro InpoLecca
xapaKrTep nJaHoOBBIX AedopMaUMH BHEUIHHX OYepTaHUH pycJsa HOCHT
HeperyJasapHblll, JokaJabHbIH XapaxTep. IlnanoBeiMM  JepOpMauHsMH
pycia ¢ noOOCUHEBBIM H OCEPEAKOBbIM THIAMH pPYC/J0BOIO IMPOUECCA
MOKHO TpeHeGpeysn.

4.3. Haubonbuieil HeolpeleJeHHOCTbIO XapakTepa M TeMIOB Ilia-
HOBHIX JedopMauuil pycaa B 3oHe BAM oTanualotcsi peku ¢ Ha-
JeAnoli MHoropyxkaBHOCThIO (pHC. 4.1, npunokenue 6).

4.4. Ejxunnas cxema, HO pas3JjdyHble TeMIlbl pasMblBa BOTHYTLIX
OeperoB pyce’l peK ¢ OrpaHHYeHHBLIM H CBOOOJAHBIM MeaH/JApHPOBa-
HHEM, a TaKXe y4yacTKOB pycesJ C He3aBeplleHHbIM MeaHJApHUpOBa-
e Ha pekax Tpaccet BAM onpeAeasioT pasJiHuHble CPOKH pa3BH-
[Hs51 HOJHOr0 HHKJA4 [JaHOBBIX Jlepopmauui pycaa (puc. 4.2, npu-
Joskenie G).

4.5. [1porHoaupoBanye TeMINOB MJaHOBBLIX AedopMaunuil pyced
MeawpHPYIOINX PeK IIPH HAJHYHH ABYX Pa3HOBPEMEHHBIX PYCJOBBIX
CLEMOK paccMaTpHBaeMOH H3JyUHHbl, B TOM 4HcJe ONHOH COBpEMeH-
HoH ChbeMKii, NPOU3BOAMTCS HAa OCHOBe 3KCTPAMOJAUMHM BEJHUYHH CMe-
weHist Oeperos pycJsa, onpejessieMblX COBMeleHHeM HCXOAHBIX NJja-
HOB pyc.1a, BbIIOJHEHHBIX ¢ HHTEpBaJioM He MeHee 5—7 JjeT (npu
Ha HUHH Tpex pa3HOBpPEeMEHHbIX CbeMOK JOCTOBEPHOCTHL MNpPOrHO3a
CYLLEeCTBEHHO BO3pacTaeT).

4.6. CopMellelie NJaHOB BBINOJIHSETCA NO KOOPAHHATIION CEeTKe
IL1J TIO HEe H3MEHSIIOUWUM CBOEro NOJIOXKEeHHs feTajJsM MeCTHOCTH.

4.7. KonTpoanb BbIsIBJEHHBIX IPH COBMEWEHHH CBHEMOK 30H MJa-
HOBLIX AeopMauuii MoxeT OblTb OCYLIECTBJEH [0 CJAelyIOUIHUM MNpH-
3iaKaM, ycTaHaBJIMBaeMbiM B Xole MopdoJoruyeckoro obcsaenoBa-
Hst yHacTKa Pyc/a NpH HU3KHX YPOBHSIX BOUBI:

— 30HaM pa3MbiBa COOTBETCTBYET HYETKO BblpaxelHas OpoBka
Oepera, KpyToii 6eperoBoit OTKOC, JHIIEHHbIH PacTHTEJNBLHOCTH, CO
c1e1aMi nejaBuux o6pyuienuii;

— B npejesax 301 nambiBa Oposka Oepera cruiaxeua, Gepero-
BOIi OTKOC, MOpOCLIN KycTapHUKOM H TPaBoH, UMeeT noJjiorue odep-
Tans.

[{a Kka»X1oM 13 CcOBMeIIEHHBLIX INJaHOB ONO3HAIOT HauboJee xa-
pakrepHble MOpP(hOJOrHyecKHe 3JEeMEeHThl, TaKue, KaK BCPUIHIILL 1l
Touky neperndba IuHHH OpPOBOK BOTHYTOTO M BbIyKAOro 6eperos,
rpeGui It 104Ba.1bl Me30(pOpM H T. II.

DKCTpanosHpys CcMellleHHe XapaKTepHblX TOYeK pycia Mo  lia-
IpaBRJIeHNo 1 O BeJHYKHE, [OJyYawT IOJOXKeHHe pycjaa Ha Mpo-
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ruosupyemuii  cpok. [lpu
3TOM HEOOXO/HMO MNPHHH-
MaThb BO BHHMaHlie 00CTO-
ATEJIbCTBA, CNOCOOHBLIE H3-
MCHHTbL  XapakTep pycJo-
BbIX jepopmanui, B ua-
CTHOCTH, I]{)Ii()JH!‘/K(‘HHC Hna3-
JYyUHHLL K KNOPEHHOMY
CKJIOHY AOMHBL W OC-
Tanuy, obpazoBaHue cnps-
MJASIIOIIMX  [POTOKOR  Ha
CMEXXHBIX H3JyUHHaX.

4.8, OunpasabiBaeMocTh
NMporLosa  cjiefyeT  CuH-
TaTh TE€M Bblllle, ueM

— HajexHe#l HCXOAHbIE
MAaHbl H HX COBMeILEHIC;

— mnoapofOHee OCBeHIeH
PYCJIOBBIMII C'bEMKaMH IIpe-
ABAYLIRH  XOA pasBuTHA
H3JIYUHHBL;

— MeHplie  BapHalus
UHTEHCUBHOCTH MJ1al0BOro
nepeMeIieHNsi  M3JAYUHHDI
3a  TEepHOJN COBMeELIeHHS
ChEMOK M NpOrHosupye-
MBIH NepHOZ;

—  MpPOJOJIKHTEebHel
N0 CPABHEHHIO C [I€PHOAOM
KoseGaHHl BOJHOCTH CPOK
IPOrHo3a H IPOMEXKYTKH
BpEMEHH MEXIY CJAeAYIo-
WAMH APYr 3a JAPYrom Hc-
XOJHBIMH PYCJOBBIMH ChCM-
KaMH.

4.9. Ilpu  orcyrcrBuu
ChEMOK TIPENUICCTBYIOUIHX
NOJOXKEHHI AaHHOH 1137y-
YHHBEL, HO HaJHUHH T0j06-
HRIX MaTepuaJoB 1o of-
HOH 1y HECKOJbKHM
H3JYyuYHHaM paccMaTpliBae-
MOTO MOpP(hO.JIOrHuecK 0/1-
HOPOJHOI0 yuacTka, Npor-
HO3 nJIaHOBLIX  Aedopma-
IHH  cocTaB.siecTess  cae-
JywouHmM obpasom.

I'panuunl 30H nAaaHo-
BhIX Jedopmainil ycranas-

MO

MBOFOPRPVRABHOCTLEY,

1HOT

Bepxiuin Casykan ¢ naae

BIAHOBLIN AChOpMalLiti il YHACTKe pycaa p.

Tesnn

4.1

Phe.

Ha

pasMmpig; o -

o
3 -

oI,

CLeMK 1Y

P J—

1 — cueMKa 190d 1

(]
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Puc. 4.2. Temnu mnanoselx Aedopmausit Ha pekax Yapa (cBoGOLHOe MeaHApHpPOBaHHe) H MIHTaMakKHT (He3aBepuleH-
HOe MeaHIPHPOBAaHHE), M/TOX.

! — cpeMka 1964 r.; 2 — cwemKa 1975 r.; 3 — pa3mbiB; 4 — HaMbIB.




JHUBAIOTCA TI0 YKa3aHHBIM B n. 4.7 NnpH3HaKaM H Ha OCHOBaHHH pycCJIO-
BOH CBHEMKH MO BEJIHYHHE CMelleHHs JIHHHH HaHOOJbUIHMX TJyGHH OT-
HOCHTEJIbHO TeOMeTPHYECKOH cpejHedl JIMHUUM pycna (B Jiob6oM cTBOpe,
HOpMaJbHOM K OCeBOH JHMHHH pycsaa, Oepera mnepemMemialTcsi OT
cpelHell JIHHHH B CTOPOHY JIMHHM HAHWOGOJNBUIHX IyOHH).

Cmeuienne Lg GeperoBoif JHHHH B MPOH3BOJLHOM CTBOpE JAHHOI
H3JYUYHHbI BblUHC/gETCS N0 dhopmyJie

Le= kaTnp (Hmaxc - H)/(Hrm — H), (4.1)

rae Hyaxe — HauboJsbliast rayOHHa B pacyeTHOM nonepeunuxe; Hy,—
nanGoabuiass raybuHa B Ipejenax BceH  H3ayunHbl, H — cpennss
riy6MHa ABYX CMEXHBIX MepeKaToB; Bce TAYOHHBI  JO/KHBI  ObITb
NpHBeNeHbl K OJHOMY YPOBHIO; R — KO3 (dHUHEHT CKOPOCTH pa3BH-
THSI H3JYYHHDBI, 3aBHCSLIUA OT CTENeHH ee Pa3BHTOCTH, BBHIPAKAEMOM
3navyeHHeM yrja pas3BopOTa do, M onpenessemblii no tabua. 4.1; Tpp—
NMepUoj NPOrHo3a MWJH pacueTHbll CPOK 3KCIIyaTalHH COOpPYIKEHHs.

Ta6nuua 4.1
as . ... 10 20 30 40 55 70 8 100 125 170 215 240 260
k.... 0102036040506 0,7 0,8 09 ,0 09 0,8 0,7

Bxonsmasn B ¢opmysy (4.1) MaxkcuMa/JbHO BO3MOXKHAs MJisl pac-
cMaTpHBaeMOro MOpP(OJIOrHYEeCKH OJHOPOLHOrO  y4acTKa CKOPOCThb
miaHoBblx fedopmaiunii Cyy BolUMCASETCS N0 hopmyse

2, (Cijki)
Cra= "=, (4.2)

Nus

rpe C; — Haubosbliasi CKOPOCTb cCMeleHuss OeperoB B npejesax
KaXA0#f H3JYUYHHBI, JJst KOTOPOH HMeIoTcA [JaHHble COBMeIleHHs pyc-
JIOBbIX CBEMOK; k; — Tab/HyHbie 3HAYeHHH KOIP(HIHEHTA CKOPOCTH
Pa3BHTHSI COOTBETCTBYIOLLEH H3JIYUYMHDBI; My — YHCJIO H3JY4HH, MO KO-
TOpbLIM HMEIOTCS JaHHble COBMeEILeHHIA.

CpeiHsi1 1o mepuMeTpy BOruytoro OGepera CKOpPOCTL pa3MbiBa
Gepera kaxaoi uajsyunHsl coctasjsier 0,66 nauGosnweit na jannoii
H3JYUHHE.

4.10. IIpn noJHOM OTCYTCTBHHM JaHHBIX MO cMeuleiiHio Geperos
B Ipeaesax paccMaTpHBaeMOro ydacTKa CJelyeT IHCIOJb30BaTh Ma-
TepuaJ M0 ApPYyro#l pexe, KOTOPYI0 MOXHO paccMaTpuBaTh B Kaue-
cTBe aHaJsora. Peka-aHasor JOJIXKHA OTHOCHTLCA K TOMY XK€ THIY
pycnoBoro mpolecca, UMeTb MPHMEPHO TOT XK€ COCTaB aJJIOBHs H
XapakTtep cTpoeHust 6eperoB, Ty e BOAHOCTb M THAPOJIOTHUECKHI pe-
JKHM, 4TO M HCClefyeMas peka.
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Meroabl OUCHKH XapaKTEPHCTHK TPAHCIIOPTa HAHOCOB,
pyciosbix ¢opmM 1 BHYTPUPYCACBLIX aedopmauuit

4.11. Huass oumeHkH (OpMbl TPaHCHOpTa 4HACTHLL HAaHOCOB B peKax
(Bneyenne, cajbTallUg, B3BeUIMBAHHE) CJedyeT NOJAL30OBaThes op-
MyJaMH XapakTepHbIX 3HaucHHH BepTHKaJbHOH KOMIOHEHTbI [YJhCa-
uHoHubix cKopocteil (no A. B, Knaseuy):

—- OCpeAaleHHOe BO BpeMeuu M o rayOHHC NOTOKd  3ladenne
BCPTHRAJILHOA KOMIIOHEHTEE

Uep.s = 0,41vy; (4.3)

— ocpeanentoe no raybuHe MakCHMaJbHOe 3HauellHe BepPTHKAJb-
HOIT KOMIOHEHTH!

Unmaxe. cp, B = 1:280*; (44)

— HanfoJullee BO3MOXKHOE [PH RKAHHOM THAPABJIHYECKOM pe-
JKUMe 3HauenHe BepTHkaJbHol Komnowentw B 30He (0,15—0,40) H
OT AHa NoToKa

Unaxe == | ,750*. (45)

31ecs H raybuna noroka; v, — AHMHaMHyecKas CKOPOCTb, Onpeje-
Jdsieman no gopmyiJe

v, =/gH], (4.6)

rie | — yxnon NOBEPXHOCTH NOTOKA.

4.12. ®opma nBHIXXEHHs 4YacTUL HAHOCOB YCTaHaBJHBaeTcs MyTeM
CONOCTABJEHUS THAPABAUYECKON KpPYNHOCTH dacTHy (Taba. 4.2) cxa-
paKTepHbIMH 3HAaYEeHHSMH BepTHKaJbHOH KOMIIOHEHTHI, OIlpejeJsie-
MLIMH ¢ TOMOWbLIO 33BHCHMOCTed (4.3)—(4.6).

Ecan

U > Unakes
¢ u — rHApaBJHyYecKan KPYMHOCThL, HAHOCH NepeMellaiotcs B fopme

BJICUEHHS 110 IHY.
Ecau

UMaKC > lt > vMaKC. Ccp. By
Hauochl nepemeuialores B opMe canbTaunu BOIM3U AHA.
Ecan
Ucp.® < U < Umakc, cp. 81

CaabTHPYIOWHE HACTHUBL JOCTHrAlOT cepefiHbl riayOuHB NOTOKA.
Ecan
12 < Z_)C}').B,

HaHOCH NEPEeXOAAT BO B3BelIEHHOE COCTOAHHE H paclpOCTpaHsioTcA
na Bcilo raybuny nortoka.

4.13. Ilna onpepenenus sHakomepeMeHHbX Aedopmauud jgHa H
pacxoja ROHHBIX HAHOCOB HEOOXOAMMO ONpENeHTb reOMeTpHYeCKHE
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Tabauna 42

MnapaBiu4ecKas KpynHocTs uactuy u=[ (d, 8) (no B. B. Pomanosckomy), m/c

Q=b/a
d MM
1,0 0,9 0,8 0,7 0,6
TypOyJsienTHblil peuM ocaxaenus
100,0 2,16 1,86 1,55 1,24 0,94
80,0 1,94 1,66 1,39 1,12 0,84
50,0 1,53 1,32 1,10 0,88 0,67
30,0 1,18 1,02 0,85 0,68 0,52
20,0 0,96 0,83 0,69 0,56 0,42
15,0 0,84 0,72 0,60 0,48 0,37
10,0 0,68 0,59 0,49 0,39 0,30
7,00 0,57 0,49 0,41 0,33 0,25
5,00 0,48 0,42 0,35 0,28 0,21
4,00 0,43 0,37 0,31 0,25 0,19
3,00 0,38 0,32 0,27 0,22
2,50 0,34 0,29 0,25
2,20 0,32 0,28
2,00 0,31
ITepexOopHBIl peXUM OCaMAeHHS
3,00 0,16
2,50 0,20 0,15
2,20 0,23 0,18 0,14
2,00 0,26 0,21 0,17 0,13
1,80 0,27 0,23 0,20 0,16 0,13
1,50 0,24 0,20 0,17 0,14 0,1t
1,20 0,19 0,17 0,14 0,12 0,10
1,00 0,16 0,14 0,12 0,10 0,09
0,80 0,13 0,11 0,10 0,08 0,07
0,50 0,08 0,07 0,06 0,05 0,05
0,30 0,04 0,04 0,03 0,03 0,03
0,20 0,02 0,02 0,02 0,02 0,02
0,10 0,01 0,01 0,01 0,01 0,01
JlaMunapipi pexiM oCaM ACHHS
0,050 0,00195
0,040 0,00125
0,030 0,00070
0,020 0,00031
0,010 0,000078
0,005 0,000020
0,004 0,000012
0,002 0,0000031
0,001 0,00000078

[Tpumevanue a— mJHHA yacTHIbL; b — WHPHHA vacTHUM; d — JUaMeTp ua-

CTHUH, © — KosdduunenT GOPMBI YaCTHUHL.
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pasmepnl ¥ AMHaMliyecKHe MOKA3aTeAH DYCJOBbIX MHUKpPOQOpM (rpsi)
1 vesohopm (noGouncii, ocepeakos, nasKei).

4.14. K muxkpogopmam peuHero pycia OTHOCATCH MaJjOnNepUHON-
e, BOAOOGPA3NLIC JIOHHBIE CTPYKTYypPbl MAaccoBOro paclipocTpaiie-
Hisi B pycae, cousmepumbic ¢ Tay6nnoi noroxa, o6pasyioiHecs npiu
CKOPOCTSIX TOTOKA, NpeBLIUAOULIX lepasmbipalomie (Tabn.4.3u4.4).

4.15. Hauna crpsay I B MeTpax nNpu ycTauOBHBUIEMCA perkhMe ABil-
JKCHISL BOJLI onpejleasiercss no 3asucHmocTit b, @. Cunienko

lh=H~/Cg, .7

rie C— kosppuunent lesn na pacuernoit Beprukanu, m®%/c; H —
ray6rna noToka Ha BEPTHKAJH, M, g — YCKOpeHHe cBOGOAHOro maje-
s, pasioe 9,81 m?/c.

4.16. Buicory rpsan A, B Merpax onpepeasTb no Gdopmyane
B. C. KHoposa

he=3,5H [(1 — v,0)™] / (1 LA 6), (4.8)

no gopmyane B. ®. Cunwenko u 3. [1. Konannauu

. d U — vp \!4
o= 2,1 =S (252 4.9)
H.HI no 3aBiicuMocTaM B, @. CuHieHko:
he==0,26H mpu H <1 m, (4.10)
hy=0240,1H npu H>1 m. (4.11)

4.17. Cxopocts cmentenuss Mukpodopm (rpsa) omnpelensieTcs 1o
¢opmyse Cynmenko n Konannauu

C,=0,019 Fr® (4.12)

nau no nomorpammam (puc. 4.3).

B ¢opmynax (4.7)—(4.12) v—cpennsis CKOpOCTb MNOTOKA, M/C;
Do~ HEPA3MbLIBaloIasl CKOPOCTL HOTOKa, Mfc, onpejensemas 1o
Ta6.. 4.3, 4.4; Fr = v/4/ gH — uucno ®pyna.

1.18. Tlepnos nBizKcHHA TPAf yCTaHOBHBLIerocs: npoduas BCYT-
rax onpejeanerest no popmyne

1=10/C, (4.13)
rac p paccupTtiBaercs no  sasucivocts (4.7), a Cp—no siomorpam-
man (pue. 4.3).

4.19. Paccrosinie L, npoiiaeniioe uacrthleil 3a pacueTiioe BpeMs

{ B CCKYHJLAX NPU YCTAHOBHBIUEMCS [BHXKEHHH BOJAbI 1l HAHOCOB
B (hopme 1 Psif, CaefyeT pacCUHTLIBATL NO (opmyJe

L, = (t/1)[. = 0,019 Fr. (4.14)
10




Tabauna 4.3

3HaueHHs HepasMbiBalomied CKopoctH notoxka aas necka (no B. H. TFonuaposy, 1938 r.), m/c
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2 TaGauna 4.4
3Hayenus Hepa3MblBa!01neﬁ CKODOCTH NMOTOKAa AJA KPYMHbIX HAHOCOB
(no KuprHUUBX, 1972 r.), m/c
JuameTp yacTHus d MM

Hw

15 20 30 40 50 70 100 150 200 250 300 400 500 600
0,5 1,12 1,23 1,41 1,52 1,62 1,75 1,88 1,97 2,0 2,0 — — — —
1,0 1,25 1,40 1,60 1,76 1,88 2,07 2,30 2,50 2,67 2,74 2,78 2,80 2,80 —
1,5 1,34 1,47 1,71 1,88 2,03 2,25 2,52 2,83 3,02 3,14 3,27 3,34 3,43 | 3,47
2,0 1,38 1,b4 1,79 1,98 2,22 2,37 2,66 3,0 3,26 3,42 3,54 3,74 3,90 3,92
2,5 1,42 1,58 1,85 2,10 2,38 2,47 2,80 3,17 3,41 3,63 3,70 4,0 4,21 4,28
3,0 1,46 1,62 1,90 2,12 2,33 2,65 2,87 3,28 3,58 3,80 4,0 4,22 4,45 | 4,60
4,0 1,51 1,68 1,95 2,19 2,40 2,71 3,22 3,43 3,80 4,06 4,25 4,56 4,8 | 5,0
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Yieaplinii 06beMHbIT pacxoa j0oHHBIX HanocoB B M3/ (c-Mm), nepe-
McHlalomuxcess B Gopme rpsi, caeayer onpenensits no opmydc Cin-
wenko 1 Konasunaiu

g»=0,011vh.Fr?, (4.15)

rie v puipaxaercst 8 mfc, a Ay — B M.
4.20. ¥Yacunnas ob6beMHaf KOHUEHTpPAllUs JOHHBIX HAHOCOB, Ie-
pesmewiaomHxcst B popme Tpsif, OnpelesseTcsi MO 3aBHCHMOCTH

j=0,011(h/H)Fr. (4.16)

4.2]. Yacapuptii o6beMunlii pacxoa KpYNMHBIX — JAOHHLIX  HallOCOB
B M3/(cyT-M), nepeMewiaiomuxcst B dopme rpsin (npi v > v
H/d > 15), onpepessicrest no 3asicumocTy Konannanu

g.=15,58(v*/H""). (4.17)

4.22. Yacanuuit Becosoif PacAOA LOHILIX HAHOCOB B Kr/(c-m)
pn Gecetpykrypioit (6e3rpsaoBoit) (opme nepemMeliCHUS KPYIIDLIX
sactiy {(H/d < 15) ans yxnouos jgua [, << 0,01 caenyer onpenensith
1o popmyae KuprHHHUBX

—p a2 Py _d\m
g =k 2 Va(5—) w—vo ()" (4.18)
rae v, n==0,7 vp— CKOpPOCTb NOTOKA, [IPH KOTOPOH MNpeKpawaercs

JIBHIKEIIHEe AOHHBIX HAHOCOB; R — KO3DMHIHEHT, yUHTHIBAOWUH HOpMY
YyacTHU; JIJIsi XOpPOIUO OKAaTaHHBIX HALOCOB OKPYrJao# ¢opmb k=
=0,0018, nns nuacrtuHyaToil — & = 0,0012; y5=2650 xr/m3;, m=

= 1,540,314 C/4/ g, rne C—xoadduunenr Illesu mna pacueTHoii
sepTiikaan, m%8/c.

4.23. Tlpn ykaouax Aua ropueix pex /> 0,01 1 pacxomax Boanl
peanoit nosropsiemocti (Meniee 10 9% -1oif  o6eclieUeHHOCTH  MaKCH-
MaJbHLIX PACXOM0B) JAS ONPEAG/EeNniiss CYyMMapHOTO pacxoja Haio-
coB cacjiyer noansosatnest popmyaoit KuprHHHMBX

Q. = 7000Q (F/d)"" I*?, (4.19)

rie Q — B M%/c; Qr — B Kr/c; [y — YKJIOH 1HA NOTOKA.

4.24. MesothopMbl PeyHOro pycsaa MNpeAcTaBafOT co0ofi KpynHbie
aJll1I0BHAaIbIbIE CKOMJIEHHS HalocoB B BHAe pYyC/aoBbIX (opmM — no-
6ouneit, ocepenKkoB, NasxeH, COM3IMePHMBIX C LIHPHHOH pycJa, B3al-
MO/IeHiCTBYIOIHE CO BCEMH pEYHBIMH THAPOTEXHHUECKHMH COOpYKe-
HUAMIL BO/03a60paMil, YCTOSMU MOCTOBBLIX ONOP ¥ (YHAaMeHTaMH
Jguini JIDTI, nepexojamu TpyOGONpoBOJOB W JHHHH CBSI3U, PYCJOBbI-
NPaBUTC/ILILIMH H  PYCJODErYJHPYIOIHMH  COOPYXEHHSIMH, BbIeM-
KaMli TPYHTOB H3 pycen pex.
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4.25. CxopocTb NepeMellCHHsl YARALUOro (parmeiita  3aTomnisic-
MBIX B MaBOJOK Me30QopM B NMPSMOJHHENIHOM pycae caenyer ollpe-
Aeasits no gopmyae

h :
A Fr, (4.20)

C.\ - 9500]‘

rae Cp-— CKOPOCTb MepeMeleHHs (parMeHTa Me3opopMLl B M/CyT
Ha e/IMHHLY (poHTa ABHXKeHHa (B oOlleM cJjyyae npu pacyerax Mo-
XKeT OblITb NPHHSITO HeCKOJbKO pPAacCUYETHBLIX BepTHKaJell M  COOTBCT-
CTBEHHO II0JIyUEHO HepaBHOMEpHOe cMeHlleHue Me3odopmbl 110 GPoHTY
ABHIKEHHS); pacyeT CKODOCTH JBHIKEHHSI Me30POpM B 3aBHCHMOCTH
OT BeJHUYHHB /ir/A MOXKIO BecTH MmO HoMmorpammam (puc. 4.4); vp—
cpeldss CKOpocTh NOToKa Haj rpeGHem MnKpodopmel, M/c; Ay — Bhi-
cota MukpodopM, M; A— BricOTa Me30hODPM, onpeaesasiemasl N0 TONO-
rpauueckod KapTe HMJAH DYyCJOBOK CbeMKe KaK pasliocTh MKy
OTMETKaMH rpebHsa B NOABaJbS Me30(OpMLI, M.

4.26. Paccrosinne Lo B MeTpax, NPOHAEHHOE pacueTHbIM Y/C.1L-
HbIM (parmMeHToM Me30(OpMBI 33 NPOTHO3MPYEMbLIHl NepHOA BpPemMCHI
T, ciepyeT BBIYHCAATD 110 3aBHCHMOCTH

n

Ly= 2 CodTi= Y[ 9500 (4=, Frl|ore (4.21)

f==1 i=1

4.27. VinrepBansl Bpemenn OT; B CyTKax, OTBeyaloliue pas.inu-
HBLIM XapaKTepHbIM AHanas3oHaM HanoJjiHelHs pycaa (ctaausm  3a-
TonJieHus Me30opm), uenecooOpa3HO Ha3HayaTb Ha  OCHOBAHIH
aMnupHYecKoi KpHBOH MM TaOauubl 06eCneyeHHOCTH CYTOUHBIX YPOB-
Hell BoAbl. KpoMe J[aHHBIX O CYTOYHBIX YPOBHAX BOJbBI B CTBOpe MO-
CTOBOI'O Mepexojla W/IH YPOBHsSX, NpHBEAEHHBIX K 3ITOMY CTBOpY (3a
Bce roasl HabJoAeHHH), AJ5 NPOU3BOACTBA pacueToB Mo (opmyJe
(4.21) TpeOyioTes caelyloiiHe HCXO/Hbe MaTepHaJIbl:

— Tonorpaduyeckas KapTa HJH MJjaH pYycJOBOH CbeMKH Yua-
CTKa, OXBATbIBAIOUIHH JBe-TPH CMEXHBIX PYCJOBHIX Me30(OpMLI;

— rpadHKH CBSI3M CPENHHX CKOpPOCTeH M ypoBHel uan rayOun
AJS pacyeTibix BepTHKajefi Han Me30(QOpPMOH, TogyyeHHble Helo-
CpeNCTBeHHBIMH H3MEDEHHAMH CKOpOCTeH TeUYeHHsl HJI DacyeTHBIM
nyTem;

— JlaHHble O KPYNHOCTH H cOCTaBe JOHHLIX HalOCOB.

4.28. Pacuyer cyMMapHOro nepeMelieHus YyJAeJbHOro (parmenta
Me30(OpMbl IPOM3BOLHTCA B CJAeAYIOWeH MOC/ieA0BaTeNbHOCTH.

Mg 3a1aHHONl KPYNMHOCTH JIOHHBIX HalloCOB Hfa OCHOBANMII pyc-
JOBOH CbeMKH C INomoumbio Taba. 4.3 w 4.4 onpenessiercss KpHTHue-
ckast rayb6uHa M no rpaduky v =J(Z) cooTBeTcTBylollee eil 3Haue-
HHe ypoBHsA Zyx, NPH KOTOPBIX U >>Up, T. €. HauHnaercs JiBHKCHHe
OCHOBHOH cMecH JIOHHBIX HaHOCOB (Z — ypoBels BOALI).

Ha ocHoBaHMH J@HHBIX THAPOJIOTHUECKMX HaGM01eHn#i 3a BCC
npeAbAyliHe TOAbl cOcTaBjsiercss TaGauuna nanGo CTPOUTCS 3IMIUPH-
yeckasi kpupasi o6GecrneyeHHOCTH CYTOYHBIX YPOBHCH BOABI AJs 3iiaue-
wult Z = Z,..
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AT AAantble rPYIHNUPYIOTCS B YacTHBIE HHTEPBAJbl C  PABHBIMII
HJH HEpaBHLIMH TpajauuMsiMM HCXOAs H3 XapaKTepa pacilpejieJciilis
naHHbiX. OnpepgensieTcsi yacToTa NOBTOPSIEMOCTH YPOBHS BOJIbI B KaXK-
JA0OM HHTepBaJle 3a nepHon Haba104eHnil
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Puc. 4.4. HoMorpaMmut /s pacueta CKOPOCTH JBHXC-
HHSL Me30(popM peulloro pycia B 3aBHCHMOCTH OT 3Ha-
yenua /A

riie m;— KOJIMYECTBO CYTOK IOBTOPSIEMOCTH YDOBHS B JalliOM HHTEp-
Bane; N =365n—oblee KOJNHYECTBO CYTOK 3a MNepuon mabJioie-
HUH; 11 — YHCJI0 JieT HaOJIONCHH.

YacTHble uHTepBaJsbl BpeMenH §T;, OTBeyalollHe TeM Ke CTalHsIM
HanoJHEeHWsi pycJa 3a MNPOTHO3UPYyeMbIfl MepHOJ, ONpeaeasioTcst Mo
3aBHCHMOCTH

*
oT; = Mp.,
rape M — obliiee KOMHYECTBO CYTOK IPOTHO3HPYEMOro MepHo/a.
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s xaxXporo pbifleIeHIIOr0 HHTepBaJa HaloJMHeNHs pychaa (3a-
tonuieiinsi Me30Q)opMbl) N[O HMEIOUHMC MaTepHanaM (yPOBHsM, TO-
norpaguineckoit cbemie 11 KpHUBOH v == f(Z) onpeuensioTcs cpelHie
I HUTEepBaJla 3Hauenusi ray6uH H cpefHeil Ha pacyeTHOR BepT-
KaJH CKOPOCTH NOTOKA.

Ilnst onpepesnenys BBLICOTU FPSAABL  HCIOMUL3YIOTCS  3aBUCHMOCTH
(1.8)— (4.11), a aast  cxopocTH  Me30(POpPM — HOMOTpAMMBL  (CAI.
prc. 4.4).

4.29. Tlpuyepyl pacyera BCJIMUHHBI cMellelnsi 1no6o4iefi B CBA3K
¢ HPAKTHUCCKHMII 3a/lauaMil.

IIpumep I. Onpenennty, cmewende nobouns 3a 30 seT u cxemy
IIPOEKTHPOBANHA Nepexofa TpyObolpoBoaa B MONCPEUHOM  CCUCHHH
15 (puc. 4.5).

Hexonple lanunle juist pacueTHOH BepiHkaan: kpusasi v =[(Z);
CPCtsiS KPYMIOCTL JIOMNBIX HauocoB d=7,0 wMm; 1uHpulla pPexH

{2 3 4 5 & 7 8 9 {0H (2 (F th /5

—— o
R
S e

Pne. 4.5. K npiunepy pacuera cmemenns nobouns. Crzop mnepexoda tpybonposoja
coBriajaer ¢ nonepeunuxkom 15.

400 m; mupnna no6ouns 180 M; anauna nobouus 1400 m; BuIcOTa 1O-
6ouns 2,5 M. Ilepuon uabiuiofenuii 3a ypoBHeM BOJB  COCTaBJsACT
50 qet (18262 cyr).

[la ocuoBaHun pycaoBoil c¢beMKH {(cM. Taba. 4.3—A4.4), nanuwbix
o6 ypOBHSIX BOALI M KPHBOH U ==[(Z), HAXOAUM KPHUTHUECKOE 3Haye-
e ypostist poaot 600 M, BLIIIC KOTOPOro 4acTHUBLl AOHHHIX HAHOCOB
KPYOIocibio 7,0 MM Haxo[siTCsl B COCTOSIIHH JBUKEUS.

Enuuplii psifi RaHHBIX CYTOYHBIX YpOBHe#l BOJALI BbIIE 3HAuellHs
Z=000 m 3a Bce rognl nalJIOJeHHH MHeJHM Ha 4 uUHTepRaja
{rabn. 4.5). NoacunuToiBaem uYHCJAO cuaydaeB (CYTOK €O 3HaueHHEM
yposuefi B KaXJAOM HUTepBaje 3a nepuol Habmopenu#). Onpepe-
JEM M4CTOTY NOBTOPSICMOCTH YPOBIST BOABI B Kaxs/OM HHTepBa.le
34 lepHo HabJIOAeHHH H NPOTHO3MPYEMbIC HHTEepBaJibl  BpeMeuu
B CyTKax ¢ 3THMH XK€ HHTepBaJaMH ypOBHeH 3a NPOrHO3HpyeMblil
nepuosa 30 aer (10957 cyr).

Tlo Tonorpaduyeckofi KapTe ¢ NOMOWLI KpuBoil v =f(Z) onpe-
nejasiem rayGUHY H CPERHIOI CKOPOCTL NOTOKA Ha pacuyeTHol BepTu-
K4.1H JJIs1 BCEX YaCTHBIX HHTEPBAJIOB YPOBHEH BOJIbL.

Boiyncasem uyucao ®pyna. Ilo ¢opmynam (4.8)—(4.11) onpe-
AeJsieM BLICOTY TIpsiil AAsl Ka(AOro HHTepBaJsa ypoBHeH BOABI H OT-
HHOCHTEbHYIO BBICOTY Tpsil. NpH BblcoTe Me3zodopMbl A =25 M.
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Tabnwna 45

Hurepsas cnyaes | Hactors g':puypx;e Fayousa | o SRR & weora | |
R e LI I S I A 1 T T B B R
i
ITpumep 1
600—600,6 4000 0,219 2399 0,6 0,9 0,37 0,15 0,06 2,37 5686
600,6—601,4 | 1800 0,098 1074 1,4 11 0,30 | 0,34 | 0,14 | 3,80 | 4081
601,4—602,3 300 0,016 175 2,3 1,3 0,27 0,43 0,17 4,75 631
602,3--603,5 20 0,001 il 3,5 1,3 0,22 0,55 0,22 2,66 29
T =10427
Ipumep 2
151,6—-152,0 | 2200 0,100 1096 2,0 0,70 0,15 | 0,40 | 0,08 [ 0,16 175
162,0—152,8 1400 0,065 712 2,8 0,85 0,16 0,48 0,10 0,32 228
162,8--153,8 480 0,022 229 3,8 0,85 0,14 0,58 0,11 0,22 50
1563,8—154,5 160 0,007 77 4.5 0,90 0,14 0,65 0,13 0,28 21
154,5—155,8 50 0,002 22 5,8 1,10 0,15 0,78 0,15 0,47 10
155,8—156,7 20 0,001 1t 6,7 1,10 0,14 0,87 0,17 0,47 5
Y =489 M




Ilo 3apincumoctu (4.20) uan noMmorpammbl (puc. 4.4) onpene-
JSICM CKODOCTL CMenlelHs Me30(OopMbl  Jig  UYacTHBIX HHTEPBAJIOB
ypoteii Boabl Cu,, a ¢ yuetom 07, onpepnessieM cMmeuletne no6ouns
3a [porHo3upyemMbie HHTEPBAJbl BpeMeliM ¢ COOTBeTCTBYIOLIMMH 3Ha-
yenusiMi yposticii BOABI.

Cymmapnoe cmcniene no6oudss  3a  nporHo3HPyeMbli  nepHoj
B 30 JerT noayudaeres CyMMHIPOBaHIeM BCeX CTPOK lloc/eilero ctonbua
i B launom npumepe L, =10427 m.

OTHOILIEHNIE CyMMapHOTO Ccmeuienis odounst K JAdiie nobouns
La/Lywy=T7,4. B 3TOoM cayuae nepexoa TpybonpoBoja cJaeilyer IMpo-
eKTHPOBATL 110 cXeMe aa,axasb bybsbsas (puc. 4.6).

)

T,,-x_x._.x—x —X—X e

¢

"
%

Puc. 4.6. K npuMepy pacuera pedopmaluii pycra Ha y4yacTKe ¢ no6oy-
HEBBIM THAOM.

1—15 — nonepeunnie NMpogHAN  pycaa, MeCTONOAOXKENE KOTOpLIX YKasaHo Ha
puc. 4.12; aaa.aub bobibia; n aaana;0,a50s — paccyuTaiHble ouepTaHuA noMepeyHbIX
npoduneh.

Hpunep 2. Onpenenuts cmewienne nobouks 3a 30 neT H cxemy
HPUCKTHPOBalH 1epexoaa TpySGonpoBoia B lonepeduoM ceveunn /5
(ca. piic. 4.5).

Flexomlible naHHble JJIS1 pacueTHoil BepTUKaJH: kpusasa v =[f(Z),
Cpe;uisisl WPYnHoOCTL MOHHULIX HanocoB d=0,3 MM; IWHDHHA DEeKH
1200 m; asimna no6ounss 5000 M; Beicota noGounst 5,0 M. Ilepuon
nabmojciifi 3a ypoBHeM BOJAB coctaBaser 60 ser (21915 cyr).

[la ocnosanun pycnoBofi cbemkn (tabna. 4.3—4,4) nanuvie 06
VPOBHSX BOJBlL 1t KPHBOH v==f(Z) HaXOAHM KpHTHUECKOE 3taueiue
ypoBHs BOAH 151,5 M, Bblllle KOTOpPOro 4YacTHIl AOHHBIX HauoCcoB
KPYnHOCTLio 0,3 MM HHAaXOAATCA B COCTOSIHMU JBHXEHHS.
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EAMHBIA PN N@HHBIX CYTOUHBIX YPOBHEH BOJAB 3a BCe oAbl Ha-
O10/ieHHil Bhllle 3Hayenus 151,5 M jgenum Ha wects UHTepBaJoB.

HManpuefilias npoueAypa aHaJjoruyHa npumepy 1. Pesysbrath
pacueta cBejeHbl B TabJa. 4.5.

CymmapHoe cMelleHHe MOGOYHS 3a NPOrHO3HUPyeMblit MEepHoj Co-
cTaBaseT 489 m.

Otnoutenue LafLys =0,1.

TpyGonpoBox cienyeT NpPOeKTHPOBATb IO CXeMe ad,Ax(3d dsds
(cm. puc. 4.6).

4.30. Cymmapnoe BpeMsi 3aHOCHMOCTH MOMepevHoff Tpauic
B pycJje c JOHHBIMH HaHOCaMH B CYTKax AJNA cjyuasi, KOrja H3Be-
CTHbl 3HAa4YeHHsl BBICOT TIpsif fir B MeTpax, CJEAyeT OMpelessTh [0

dopmyse

n n
Tr= ), t;=—0,001/i,b, izl (1/Aeve Fr); (4.22)
i=1 =

JUIS caydasi, KOrja 3HaueHHs fip; HEH3BECTHBHI,

- =1Z fy= 0,005 dhjé i:: hlri (= )M, (4.23)

rAe f,— HHTEpBaj BpEMEHHM UaCTHOH CTyNeHbKH ruaporpada croxa;
hy B by — CcOOTBETCTBEHHO CpefiHss rayOMHa W LIMpUHA TpaHulen la
pacueTHOH BepTHUKaJH; My, Urs, Fr; — COOTBETCTBEHHO BBLICOTA TIPS 1bl,
CKOpocTh moToxka M uucjo ®pyna 3a uHTepBan spemeun f,; H, —
ray0uila noToka Ha BepTHKAJH B HIITEpBaJic BpeMeul f,.

5. OLEHKA JE®POPMAUMUN PEYHDBIX PYCEJI
B BbITOBbLIX U NPOEKTHbBIX YCJOBUAX
C nNOMOlbIO FUIAPABJIHYECKOIO MOILEJUPOBAHUA

5.1. Hnsi paumoHanbHOro pasmeulenust B 3oHe BAMa coopyike-
HUil, B3aUMOJeHCTBYIOIIUX C pyclaMH pek, BbIOOpa HX KOHCTPYKLHH,
nauGosice npucnocobsennoil Juiss paboThl B AAlHLIX MECTHLIX YCJO-
BUsIX M 3(h(EKTHBHBIX 3aIIUTHLIX MEpPONpPHATHH Hapsily € OLEHKOIl
THIA H TEeMIOB IJaHOBLIX AedopMauuil pycjsa B psje OTBETCTBEH-
HLIX cjayuaeB chaeiyeT npHuberaTs K THAPABIHYECKOMY  MOJICJIHPO-
BaHHIO.

5.2. MogesnpoBanie KHHETHYECKOH CTPYKTYpbi [OTOKa, Tpac-
nopra HaHocoB, Aedopmauuii pycsa U XapakKTepa B3aHMOJIEHCTBHS
COOPYXKCHHfI M pycJa CJHCAYeT NPOBOAHMTb Ha KECTKHX H pasMmbiBae-
MbIX FHAPaBJMUECKHX MOJEJSIX, BbINIOJHEHILIX ¢ cOOJIo/eliHeM Kpu-
Tepus JAHHaMMYeCKOro mnoaobus —uucja Ppyaa u 06e3 HCKaKeiHs
JuifeiibIX MacWTa6oB MJIH ¢ MHHHUMAJLULIM  HMX  HCKaMXeHHueM, (e
npeBbIAOUIMM 3HaueHHs 2—3.
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5.3. 1la paambiaeMblX MOAENAX ¢ IKECTKEMY OeperaMy, BHINOA-

HenHpXx 6C€3 HCKaXXeHHs reOMeTpHYecKHX MacwTaboB M ¢ cobJoje-
iiMeM paBeHcTBa uHcaa Ppyna, ciaenyer noaAbHpaTb B JHHEHHOM Mac-
wtabe MOAeAM He TONbKO CPERHIOI0 KPYNHOCTL AOHHBIX 1aHOCOB, HO
Il HX (ppaKIHOHHBI cOCTaB.

5.4. OcuoBuple npasiia MOAEJHPOBAHIA Ha HEHCKaXXCHHOH pas3-

MBIBACMOIT MOAEAH ¢ HCCTKHMH GCPUI‘HMH BbIPAKAIOTCs CJACNYIOILHMI
COOTHOIMIEHHAMU?

Jgunefinuie MacuitTabbl MOAERH: ¢ = tg = Qyr;
macuta6 uncha ¢pyna apr = 1,
vacmitab wicaa Peitnoanica Rey > Reg;
mMacturad yrkaonop up = i;
MacinTal 3epHucioi HIePOXOBATOCTH gy = I;
Maciitab rijipaBiilueckiX CONpOTHBJAEHHR ay == A¢ == I;
2,5
mMacuirab pacxona BOJAH ao==ay ;
Ye
\acInTab CKOPOCTH NOTOKA Gy == 0.f .

5.5. Honoanutesaplinie ycJo0BIs, CBsi3aHHble ¢ ofecrneyenHem TMo-

1061 Tpaucnopra ualocos Ha AYHHAMHUCCKH H TreoMeTpHuYeckH HE-
JNCKAXKCHHBIX pAa3MboiBa€eMbIX MOAeJAX € XeCTKHMH 6eperaMH, BbIpa-
JKAIOTCs1 COOTHOIIEHHAMH:

vaciTal KPyNHOCTH JAOHHbIX HAaHOCOB g == Or;
KpUTCPHI [OJBIKIOCTH HalOCOB IO HepasMbiBalomieli CKOpOCTH

& ojo, = 1;
KWpUTEPHA MOJIBHXXHOCTH HAHOCOB IO THApPaBJAHYECKOH KPYNHOCTH
Ay = lv

YCJOBHSI CYLIeCTBOBAHMUSI TPSAA Ha MOAeTH ¥ B Hatype H/d > 15;
v > Ug;
JuHeilusle MacwTabul Tpaf apr==1; a;=1;

3 1,
MaciTad CKOPOCTH NEPEMEMICHUS FPSA O¢ = UoOFr= Oy = a;
vMacuiTab y/enbHOTO pacxojia HaHOCOB, llepeMellaolHxes B popme

'4
rpa, ag = 0p 0c == 0H;
MacurTabpl BPEMEHH THAPABJHYECKHX I[POIECCOB U PYCIAOBHIX Je-

bopMaunit af = oy = af.

5.6. Tlpn rugpaBinydeckoM MOJAENTHPOBAIMH Hd Pa3sMbIBAE€MBIX MO-

JACARX € ACCTKUMH OCperaMyl ¢ HCKaKeHHCM KPHTEPHeB AHHaMHye-
CKOTO Ul TCOMCTPHUECKOro uoiobus ncobxoanmo cobuiofenune clne-
AYIOLHX yCI0BHA:
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Jnneiinpie MaciiTabbl MOJAEJH: ap, = Gg = O
maciirab uncna Ppya ape<< 3;
MacTalb KPHTEPHA NOABHIKHOCTII HAHOCOB Uy, == 1;

3,
MaciTad pacxofa BOAL Ao = UprULOf ;




4
MaciiTab CKOPOCTH MOTOKA Gy == Clpyl/f)
MaciTa® CKOPOCTH NEPEeMELEHHUs TPl acr=a}§;

Macwita® BpeMeHH THAPaBIHUYECKHX npoueccosalzaL/(aF,ag);
COOTHOUIEHHe MaclITaGoB BpeMeHH TIHAPAaBIHYECKHX MPOLECCOB H

Y 3
pyCJI0OBbIX AepOpMALMil a/t: = st n_(OFc;

MacuiTab  BpeMeHH DPYCaoBhix  gedopmauni o, = (apfai) X

X (ali/hr/(lér).
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[TPUJIOJKEHHUE 3

XapakTepucTiKH NPOos AOHHBLIX HaHOCOB peK 30Hbl BAM

|

MecTo BagTur 1pof §§ ds MM | dgg MM | dys MM | d MM &g MM 17% ) S{ ! Hyo |vMiciogsm/c| v/iog

gF b NS
s v < e

p. XaHy, npusepx octposa | 1270 | 2I 143 372 | 181,7 | 176,1 | 1,23 | 17,71 | 1.60 | 0,0032 | 5,5 4,40 | 3,17 | 1,27
Tam xe 1270 | 21 112 315 | 155,9 | 146,5| 1,31 | 15,00 | 1,77 | 0,0032 | 5,5| 4,40 | 3,31 | 1,33
Tam xe 1270 | 25 190 352 | 180,41 205,0 | 1,08 | 14,08 12,12 10,0032 | 5,5|4,40| 3,46 | 1,27
Tam xe 1270 | 18 75 193 | 110,0 | 96,9} 1,29 | 10,721 1,75 0,0032 | 5,5 4,40 2,95 | 1,49
p. Xans, KOHYC BuHOCA 1975 | 142 297 510 | 268,2 | 348,0 | 1,17 3,08 11,41 10,0048 55 — — —
pyu. Kepcrwcs :
p. Xauwu, npansiii Geper 1280 | 56 150 322 175,01 209,2 | 1,39 5,75 1,44 10,0047 | 6,5| 5,36 | 3,43 | 1,66
Tam ke 1280 | 43 130 288 | 151,7 | 167,41 1,29 6,70 1 1,52 10,0047 | 6,5]5,36 | 3,29 ] 1,63
Tam xe 1280 | 38 139 330 | 179,3 | 176,6 | 1,27 9,21 [ 1,56 | 0,0047 | 6,515,361 3,46 | 1,55
Tam Xe 1280 | 32 255 400 | 182,11 237,71 0,93 {12,601 1,8210,0047 | 6,515,361 3,47 | 1,54
p. DBOHOKHT, YCTBE, NO- 1281 45 179 292 | 138,1 | 185,7 | 1,04 6,49 | 1,61 | 0,0050 | 6,4 | — - —
O0yeHb, JIEBLIH pYyKaB
Tam xe 1281 | 45 167 254 | 132,8 | 172,1 | 1,03 5,64 11,36 0,0050| 6,4 — — —
Tam Ke 1281 | 36 143 322 | 158,81 176,4 | 1,23 8,94 11,59 0,0050 | 6,4 | — — —
Tam xe 1281 | — 135 272 | 170,0 { 164,4 | 1,22 — 1,781 0,000 | 6,4 | — — —
p. Xaun, npuBepx 11o6oy- 1287 | — 76 167 | 114,4 | 96,587 1,27 — 1,63 0,0040 ] 5,31 — — —
HS
p. Xanu, cepennna nogou- | 1287 | 74 141 240 | 122,3 { 199,7 | 1,13 3,24 | 1,39 | 0,0040 | 5,3 | — — —
HS
p. XaHd, yxBoctee nobou- | 1287 [ 33 82 143 99,71 95,6 | 1,16 4,33 1,45 | 0,0040 { 5,3 | — —_ —
HS
p. XaH#, 0CTPOB 1289 | 45 187 384 | 177,51 208.8 1 1,12 8,53 11,450,0049 ) 6,0 — —
p. XaHu, ycThe mIisiKa 1292 | 43 150 313 | 185,0 { 176,2 | 1,17 7,28 11,47 10,0030 ) 6,814,721 3,31 | 1,43
p. Xauryns, npaBofepex- | 1292 | — 54 163 | 123,8 | 84,9 1,57 — 1,32 10,0030 | 6,8 —~ —
HHIE N060YeHb
p. Xawm, mpaeasi uporoka | 1296 | 18 101 265 | 131,4 136,51 1,35 | 14,72 | 1,88 0,0051 { 5,5 4,80 3,13 | 1,53
Tam Xe 1296 § 23 203 433 | 205,0 123,81} 1,18 118,83} 1,53 |0,0051| 5,5{4,8 {3,601,33
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TaMm xe

p. XaHu, npusepx ocrpo-

Ba

Tam xe

Tam xe

p. XaHH, KOHYC BplHOCA

pyu. Ar-Bacrax

Tam xe

Tam xe

p. Xauu, npuBepx ocTpo-

Ba

TaMm xe

p. Xaun, nasx, npasmii

Geper

p. XaHH, ocepelloK Bbillie
MOCTOBOrO mepexoja,
JeBBlit Oeper

Tam Xe, npaBhHit Geper

Tam xKe, JeBblil Geper

TaMm Ke, Ha MakcHMaJjhb-

HOIl OTMeTKe OCepenka

p. XaHH, CTBOP MOCTOBOTO
nepexoAa, Jesuit Geper

p. Xanu, ycrbe, neswiii Ge-

per

Tam xe

Tam XKe

Tam xe

p. Osexma, neBwil Geper,

rpefetb TPALBL

Tam xKe

Tam xe

p. Onekma, npagslit Geper,

NASK

Tam xe

Tawv e, #Ha rpefHe Tpsaabl

1296
1296

1296
1296
1297

1297
1297
1298

1298
1305

1311

1311
1311
1311

1312
1327

1327
1327
1327
1328

1328
1328
1355

1355
1355

L

(N

130
216

57

135
42

70

103
197

103
107
89
o6
135
245
131
183
166
33
68
23

17
41

287
585

155
%1
631
195
300
303
289
213
o75
130
390
490
979
55
323

75
162

67

45

o7
75

155,6
207,1

99,4
131,8
330,0

980
600
104,5

177,4
180,0

56,6

107,5
155,6
102,5

189,3
78,9

106,7
151.5
107.1

47.9

54,6
56.2
38.5

49,4
51,2

162,3
273,5

91,2
163,6
443,9

99.6
1608
207,0

49,4

136,9
148.9
84.8

230,9
998, 6

163,7
279.4
196.8

45.7

98,8
39.3
21,1

50,0
57,3

12,48

19,40
16,50

l

0,0051
0,0049

0,0051
0,0051

0,0030

0,0030
0.0045

0,0025

0,0025
0.0025
0,0025

0,0040
0,0030

0,0030
00030
0.0030
0.,0020

0,0020
0.0020
00004

0,0004
0,0004

-

—

®X WKW OO0 O W ooo

— -

O BND N~ =) i L < ot

—_——

4,05
4,05
4,05

5,6

Py

J )

2,9
2.89
2.89

3,51

(I R O

1

1,38

. Pl

.
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Mecro B3nTHa npol §§' ds MM | dgo My | @ge My | d MM dcH MM § < E:: 7 H M UM/C| U, M/c|] D/Ug
e <7 < g

p. Osekma nHa 500 M BHI- 1364 12 35 132 84,0 80,2 | 1,46 | 11,00 | 1,51 | 0,0004 | 14,0 — — —
we p. Ilvanrpuo
p. Onekva, nouye Bhinoca | 1365 | — 46 110 62,2 | 62,6 | 1,04 —_ — 10,0004 | 14,0 | — — —
p. Mmanrpst
Tam e 1365 | — 42 155 84,0 | 69,2 1,65 — 1,92 10,0004 | 14,0 | —
p. Onexma, xomnyc suioca | 1380 | 10 73 163 85,7 | 101,1 | 1,38 | 16,30 | 1,45 0,0005 | 16,5 | — —
p. Taac-lOpex

TaM xKe 1380 | — 78 175 85,4 | 103,51 1,33 1,50 ] 0,0005 | 16,5 | — — —
p. Onekma, npupepx oct- | 1400 | 33 96 124 80,3 | 109,1 { 1,14 3,76 { 1,3t | 0,0003 | 15,0 [ — —_ —
poBa

p. Hiokxa, npusepx ocT- 1407 13 52 40,0 | 30,0 | 2,31 — — 10,0004 | 12,0 | — — —
poBa

p. Hamapak, yctbe 1415 | 20 49 120 - 58,0 | 2,24 6,00 | 1,54 — —_ — — —
p. Hiokxa, npassiit Geper | 1416 | 20 74 182 — | 115,01 1,56 9,10 | 1,69 | 0,0005 | 11,0 | — — —
p. Hiokxa, seswii Geper 1416 | 21 95 146 —_ 99,0 | 1,04 6,90 | 1,53 {0,0005 | 11,0 | — —_ —
p. Hioksma, npusepx ocr- | 1416 | — 18 53 | 40,0 33,8| 1,88 | — — | 0,0005 | 11,0 | — — —
0Ba

B.}ixnnxa,orxoc aesoro | 1416 | 20 53 100 | 61,0 74,1 ] 1,40 | 5,00 | 1,27 | 0,0006 | 11,0 | 3,65 | 2,57 | 1,42
Oepera, HUXe BBIX0da 113

NIPOTOKH
TaMm xe 1416 | — 25 70 51,2 | 42,0} 1,68 — 1,67 | 0,0006 | 11,0 | 3,65 2,42 | 1,51
p. Hioxxka, pycnosas 1417 | 34 90 145 — 88,0 | 0,98 | 4,30 1,55 | 0,0006 | 10,7 | — — —
dhopma v npasoro Oepera

p. Hiokxa, uenrpansuas 1417 | 38 67 130 77,71 92,91 1,39 3,42 | 1,36 | 0,0006 | 10,7 —_—
4yacTh (hopMbI NPOTHB NpPO-

TOKH

p. Hiokxka, yxsocTbe oct- | 1417 [ 37 78 187 | 86,7 | 113,1 | 1,45 | 5,05 1,55 | 0,0006 | 10,7 | — —_ —
poBa

p. Hiokxa, npusepx ocr- | 1417 | — 65 184 97,8 { 123,1 | 1,89 — 1,71 | 0,0005 3,65 3,18 1,15

poBa
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p. Hrwoxka, meHTpajpHas
4acTh OCTPOBA

p. Hiokxa, sxon B nporo-

Ky

p. Hiokxka, B npotoxe

p. Hiokxa, uuxke npoToku
Tam xe

p. Hiokxa, npasblii Geper
Tam xe

Tam xe

p. Hiokxa, no6oyensn
Tam xe

Tam xe

Tam xke

p. Hiokxa, yxBoctbe no-
Gouns, JeBH Geper

Tam e, cepenHHa no6ou-
Hst

Tam xe, npuBepx no6ou-
HA

p. Tanyma, ycTbeBoit yua-
CTOK

Tam xe

Tam xe

Tam xe

p. Tanyma, ycTeeBoil yua-
CTOK

p. Hiokwxka, npasulit Geper
Tam xe, aesnit Geper

p. Hwoxkxka, ocepenox, rpe-
Genb

p. Hokxa, KoHyC BbIHOCA
p. Tanyvet

p. Hmxska, nobouens,
npaenii Geper

p. Hiokxa, noasaiabtbie
TPSUABL

1417
1417

1417
1417
1417
1422
1422
1422
1422
1422
1422
1422
1423

1423
1423
1424
1424
1424
1424
1424
1425
1425
1426
1426
1426

1427

o
(%]

SETHEET 88

69
75

65
123
47
40
4]
56
54
10
57
77

100
o8
55
49
40
55
71
72

138
35

136

133
187

64
121
218
200
123
127

82,3
83,3

58,5
61.5
118,2
107.5
84.0
84.0
107.5
84,0
60.0
85.0

62,5

69,9
61,2
87.5
87.2

b

1,34
1,58
0,32
1.65

e
@w
o

’

~3
[
o o]

Cﬂ{

N
(SRt
T3

PEritnd

167

3,50
1,59

1,85
1,56
1,74

[,60
1,56

1,81
1,61
1,28
1,49
1,75
1,27

1,41

0,0005
0,0006

0,0006
0.0005
0.0005
0.0005
00005
0.0005
0.0005
0,0005
0.0005
0.0005
0.0005

0,0005
0,0005

P

0,0007
0,0007
0.0004
0,0004
0,0004

0,0004

—
—
[ew)

10,7

oo

o p b b 1t
S et et - ——
NC OOV OWCLWCOO

—
o QO
(@1

wul

(I B

P on
coo

N
o

14,0
14,0

3,65

coooocooam
III9IIaS
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l

F1E

3,72
3,72
3,72
3,72
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N

,9

NN NDWNONDWWND
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3,37
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'é
Mecro aagTHa npol §§ dy My | dso mn | dos mM| d am | d, M Eﬁf 'S? 'é: 7 Hmn JvMjelvonic] v/
&2 w < 2

Tam e, HanopHB CKar 1427 | 11 22 44 — 23,0 | 1,04 4,001 1,3210,0004 { 14,0 3,72 { 1,73 | 2,14
TpsiLbl
p. Hioxka, npasniii Geper | 1427 14 46 110 — 54,0 | 1,17 7,90 | 1,57 [ 0,0004 | 14,0 | 3,72 { 2,32 | 1,6!
p. Hiokka, npasnit Oeper | 1427 12 31 88 — 36,0 1,16 7,38 11,48 { 0,0004 | 14,0 3,72 ] 1,97 | 1,88
p. Hiokoka, npusepx ocT- 1427 | 22 80 204 — 85,0 | 1,06 9,30 | 1,54 | 0,0004 | 14,0 | 3,72 2,88 | 1,29
poBa
p. Hiokxa, npaBuii Geper | 1433 | 20 78 143 — 80,0 | 1,02 7,20 | 1,55 | 0,0004 | 12,0 ~
Tam ke, nespiii Geper 1434 | 16 64 186 — 67,01 1,05 11,601 2,00} 0,00051} 12,0} — -— —
p. Hiokxka, yxsocthe ocT- | 1434 | 22 46 134 — 60,0 | 1,30 6,10 ) 1,47 ) 0,0005 | 12,0 — —
posa
Tam xe 1434 14 42 3 46,0 | 1,09 6,60 [ 1,55 [ 0,0005 | 11,0 — — —
Tam Xe, npuBepX OCTPO- 1435 | 15 42 17 — 37,0 | 0,88 7,80 11,39 ! 0,0004 | 11,5]3,65|2,23 1,64
Ba
p. Hiokxka, mocrosoii me- | 1441 | 20 102 215 84,6 | 141,8 | 1,39 | 10,75 | 1,59 { 0,0006 | 10,0 | 4,70 | 2,96 | 1,59
pexon, JieBbli 6eper
Tam XKe 1441 | — 67 186 97,0 | 108,0 | 1,61 — 12,02 10,0006 | 10,0 | 4,70 | 3,17 | 1,48
Tam e, sbillle MocToBOTO | 1441 9 43 168 83,1 86,91 2,02 | 18,67 { 2,01 | 0,0006 | 10,0 { 4,70 } 2,93 | 1,60
nepexona
Tam Xke {441 | — 47 240 95,7 | 97,7 | 2,08 — {3,6310,0006 110,014,701 2,96 1,59
Tam xe 1441 — 67 160 99,1 | 101,2 { 1,51 — 1,90 | 0,0006 | 10,0 | 4,70 | 3,21 | 1,46
Tam xe 1441 9 57 190 56,5 92,0l 1,61 | 21,10} 2,25 |0,0006 | 10,0} 4,70 { 2,50 | 1,88
p. Hroxxa, npuepx ocT- 1441 15 47 85 60,5 64,2 | 1,37 5,67 { 1,46 ] 0,0006 | 10,0 | 4,70 | 2,56 | 1,83
posa
TaM XKe, cepenuna octpo- | 1441 15 42 74 60,5 60,5 1,44 4,93 | 1,44 | 0,0006 | 10,0 | 4,70 | 2,56 | 1,83
Ba
p. Hrokxka, MocTOBO# Ie- 1441 85 268 335 | 179,0 | 255,2 | 0,95 3,94 | 1,58 | 0,0006 | 10,0 | 4,70 | 3,64 | 1,29
pexop, npaBHi Geper
Tam xe 1441 37 68 160 81,2 98,41 1,45 4,32 ) 1,43 | 0,0006 ; 10,0 | 4,70 | 2,90 | 1,62
p. Hiokxka, yxsocTbe oct- | 1441 8 31 111 50,7 | 48,0 | 1,65 | 13,87 | 1,81 [ 0,0004 | 12,5 | — — —

poBa
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NMPHJIOXEHME 4

OcHOBHBIE XapaKTePHCTHKH BHYTPHPYCAOBHX oTNOoXeHHR MO0 NAaHHKM HA3E€MHOro o6ce fOBAHKS

JHaMeTPhl OTIOXEHUH B MM

XapaKTepHCTHKH HEONHOPOAHOCTH

I3 PA3HOK O6eCnedeHHOCTH B % PaccrosHHe OTKACHEHHH
g xai:):sg c Huawerp
E z MecTto or6opa npo6 Dyaker M |\ axcunanbusi o&:g::gux no Kuopoay no Pyxany
S . AHAMETPOM, oM
S E ds ng dM M SR
S5 dos/ds dy/das Vil ds
a. -
p. Cp. Cakykay, 1.9 OT yCThA HaXezb (odenenosan 6/VII-78 r.)
Hanenn 20 42 g2 — — — 4,6 2,0 1,4
Hanens 20 55 1156 5,7 2,2 1,5
Yyactox p. Myn or 292 no 161 Km oT ycTsst (ofcaefOBaH 09-—18/VII-78 r.)

291 ] OrmocTka 10 47 175 — — — 17,5 3,7 1,8
288 | Ot™mocTKa 16 35 83 13 5,0 20 5,2 1,9 1,4
286 | Buinoc p. ATHKHT 25 90 285 — — 100 11,4 4,3 2,1
286 | OtmocTka 3 23 112 25 1,0 60 37,0 4,6 2,2
286 | Insx 3 41 105 30 2,0 40 35,0 5,1 2,2
284 | Ocepepox 7 30 48 10 1,5 — 2,8 1,7 i,3
283 | OrmocTxa 18 58 360 45 3,0 — 20,0 4,3 2,1
282 | OTMocTKA 5 45 137 25 3,0 — 27,0 4,7 2,1
281 | [Ipusepx naska 6 63 230 25 1,5 — 38,0 5,7 2,4
279 | Ocepenok 27 65 188 40 3,0 70 7,0 2,4 1,5
274 | OT™MocTKa 41 83 265 47 3,5 - 6,5 2,3 1,5
272 | IlaTHO Ha mpuBepxe mas- | 18 63 103 15 0,7 - 5,7 1,7 1,3

xa
270 | Ilepekar 16 75 245 25 1,2 35 15,0 2,5 1,6
269 | INpuBepx misxka 16 60 95 15 2,0 — 6,0 2,0 1,4
268 | Ipusepx masxa 13 38 93 17 1,0—1,5 — 7,1 2,3 1,5
268 | MpuBepx naska 6 23 75 15 3,0 — 12,5 2,8 1,7
265 | OrmocTka 11 75 270 27 0.5 — 24,5 3,7 1,9
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ﬂ”a.\leprl OTMOMWECHIIT B MM xa[)HKTl‘pHCTiIKH Heo,’mopomm("rn

5 pasnofl oGecneqyedHocTH B 9 Paccroanne QTKNOHEHH |
o MEX AV Huanerp
é = d; dso dgs nHaMSTPOM, ‘CM | -
2 E dys/ ds A /ldy, | Vi 7de,
[« V=N =
261 | OnHuHCKHR nopor 50 280 480 150—200 1,5 300 9,6 36 1,9
259 | Oaumunckuii nopor 492 215 380 52 0,5 — 9,0 2,5 1,6
258 | Ocepenok 85 285 390 80 3,0 — 4.6 1,7 1,3
257 | [asx 9 90 260 37 3,0 — 2.9 2,6 [,6
251 | Tlpusepx naszha 3 43 140 30 2,3 50 47,0 8,6 2.9
243 | TlsaTHO Ha mMpHBepAe l 9 18 KPYNHBIH NEeCok, CAelbl TatbhH 18,0 2,8 1,6

nasxa
240 | ITpuBepx nasma 2 17 75 12 1,5 —_ 37,5 5,0 2,2
233 | IlpuBepx misxa 1 9 18 KDYNHBIR NeCcoK, CAeABl ralbKH 18,0 2,8 1,7
226 | Yerbe p Hux Ounn 58 220 380 40 1,5—2,0 60 6,6 1,8 1,3
226 | Yerbe p Hux Quun 52 120 192 40 1,5—2,0 60 3,6 2,2 1,5
226 | Ycrse p Hum Ouanu 35 175 380 40 1,6—2,0 60 10,8 2.8 1,7
226 | Verbe p Hux Ouanu 23 85 370 40 1,5—2,0 60 16,0 2.8 1,7
226 | Yerve p Hux Ouann 52 360 490 40 1,5—2,0 60 9.4 2.9 1,7
225 | IlpuBepx oCTpOBa 43 105 270 40 5,0 70 6,3 3,0 1,7
221 | OrMocTKa 23 85 190 30 0,5 50 8,3 3,1 1,8
220 | Mpueepx masxa 18 75 170 — - — 9,4 2,9 1,7
220 | Ilpueepx ocepeana 17 57 135 25 5,0 _ 8,0 2,5 i,6
217 | Masx 20 57 150 — — — 7.5 2,0 1,4
215 | IMnax 16 61 175 27 1,0 35 11,0 3,5 1,9
212 | IMnsx 16 53 137 18 1,0 — 8,6 2,7 1,7
211 | ITnax — — — 28 3,0 — — — —
206 | I'lpuBepx masiKa 16 58 126 20 10,0 —_ 7,9 2,3 | )
203 | [puBepx nasixKa 3 27 93 — — — 31,0 3,6 1,9
198 | Konyce BmIHOCA 42 125 28 32 2,0 40 6,7 2,7 1,6
196 | Konyc BhiHOCa 27 185 375 40 2,0 —_— 14,0 3,4 1,8
195 | Konvc BwlHOCA 23 g2 275 30 2,0 — 12,0 3,0 1,7
191 | Konye Bumnoca p AKvkan 20 95 280 35 3,0 — 14,0 4,2 R
190 | Tlpusepx nasoka 5 49 125 18 — — 25,0 4,0 2,0
182 | Tipueepx nadama 12 27 75 12 1,5 —_ 6,2 2,3 1,5
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176
176
161
161

143
{43
142
142
141
139
139
138
138
137
137
136
136
136
134
133
131
131
131
130
129
128
128
128
128
126
123
122
121
120

Ocepenok
IlpuBepx masxKa
Yerbe p. T'op6riioK
Jlemniil Geper

Ha suixone H3 mpoTokH
Ha Bxoge B NpoTOKy
[TpuBepx nasxa
Cepenuna nasxka
YXBOCTbe TAAKA
Ha Bxope B npoToKy
Ha Bxoae B nporoky
TpaBepx nasxa

Ha Beixome H3 MpPOTOKH
lpriBepx maska
Cepepuna nasxa
Cepenuna nasxa
[TpuBepx masmxa
YXBOCTBE HJAXKA
[Tpusepx nusxa
¥YxpocTpe MIAKa
Ipusepx nasxa
Cepennna masika
YXBOCTbE MJIAKA
[TpuBepx maska
ITpuBepx nasmxa
Ocepenok

[TpuBepx masxa
[Mpusepx nasxa
[Tpusepx nuska
Ocepenok
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Cepenuta nagxa
TpuBepx nasma
[Tpusepx nasxka

10

7
55
40
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65
30
35
35
35
35
35
32
35
28
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32
37
182
155

168
265
83
78
60
113
170
70
106
90
65
70
113
60
60
50
55

87
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390
380
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315
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175
188
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160
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13
150
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JHaveTpel OTJOXKEHHH B MM

Xap AKTEDHCTHKH HEQAHOPOAHOCTH

g pasHoll obecneyeHHOCTH B Y PaccTonnue OTKJOHEHHI

o MeHAY Awnametp

zZ MecTo otGopa npoé duake M | g OLHHOULI no Kuopoay no Pyxany
o & dy/ds d,5/d,, TN
st v 15/ dy Vid/das
120 | Ipueepx nasxa 5 20 60 12—18 1,6—2,0 — 12,0 2,6 1,6
120 | IIpupepx naska g 28 73 12—18 1,6—2,0 — 8,2 2,9 1,7
118 | IMpuBepx nasxa 12 45 120 40 1,56—2,0 — 10,0 3.2 1,8
116 | IlpuBepx nasika 12 38 105 30 1,5 45 8,8 2,7 1,6
115 | INpuepx nasxa 10 75 250 40 2,0 60 25,0 3,3 1,8
114 | Ilpusepx ocepenka 8 24 65 17—20 2,0—3,0 — 8,1 2.5 [,6
110 | IpuBepx nasxa 7 20 60 10—12 1,5 —_ 8,6 2,3 1,5
101 | IpuBepx nasxa 7 4] 98 12—15 1,0 20 14,0 2,3 1,5
99 | IlpHBepx mJasAKA 10 52 165 35—40 1,5—2,0 — 16,5 4.0 2,0
98 | IlpHBepx masKa 10 41 85 18—20 2,0 30 8,5 2.2 1,5
97 | Yerbe p. Mysikan 10 34 100 25 1,0—1,5 — 10,0 2,8 1,7
96 | Ilpueepx nisxa 10 38 100 25 2,0—=3,0 — 10,0 2,4 1,5
95 | INpuBepx nasxka 8 20 65 15-—20 1,0 — 8,1 2,5 1,6
94 | Ocepenok 10 45 135 20 2,0 30 13,5 4,5 2,1
93 | IpuBepx nmaska 10 35 155 30 1,5—2,0 45 15,5 4,7 2,2
92 | Ilpusepx nasxka 10 4] 155 30 1,5—2,0 —_— 15,5 5,1 2,3
92 | CepenuHa masKa 5 50 120 17—20 2,0 — 24,0 3,1 1,8
92 | YxBocTbe MASKA 5 30 112 18 2,0 — 23,0 4,3 2,1
91 | Ilpusepx nasxa 10 38 140 20—25 2,0 55 14,0 2,5 1,6
90 | ITpuepx ocTpoBa 10 41 130 20—25 3,0 13,0 3.0 1,7
89 | [Ipusepx nnsxa 10 28 70 15—18 1,6—2,0 7,0 2,6 1,6
89 | Ilpueepx nasxa 10 35 140 25 3,0—2,5 40 14,0 2.5 1,6
87 | Ilpusepx n.aska 7 17 50 8—10 2,5 15 7,1 2.3 1,5
85 | I'lpusepx nasxa 6 33 125 25 2,0 40 21,0 3,3 1,8
83 i Ilpusepx nasixa 9 24 65 10—12 1,5 18 7,2 2,6 1,6
79 | B noaBanbe rpsan 8 19 50 —_ —_ — 6,2 2,3 {,5
77 | Cepennna nasxa 7 19 35 8 0,5 — 5,0 2,2 1,5
76 | Yetbe p. Kensana 10 88 265 50 2,0 — 26,5 3,0 1,7
73 | Cepeanna nnsxa 12 50 175 45—50 1,5—2,0 — 14,5 3,2 1,8
72 | Tlpusepx nasxa 10 50 150 25—30 3,0—4,0 — 15,0 2,7 1,6




96
94
90

84
74
74
74
72
72
71
70
69
67
64
29

137
136
136
136
135
134

ITpuBepx nJasxKa
CepeanHa nuasxa
CepeayHa nJjsiKa
YxBocTbe TSIXKA
IIpuBepX nasxka
YXBOCTBE MLIAKA
[IpuBepx nasgxa
CepeayHa nasxa

[TpuBepx nuska
[puBepx naAxa
[IpuBepx ocTpoBa
[TpuBepx ocTpoBa
Ocepenok
OTMocTKa
CepepuHa nasKa
CepepxHa nasxa
[TpuBepx nasxka
TlpuBepx nasxa
IIpuBepx nasxKa
[TprBepx nasxa
[TpuBepx nJsKa
[IpuBepx nJasixKa
[IpuBepx nasxa
TlpuBepx nasi:Ka

Yuacrox p. Mysikan ot 136 kM Ao Bnafienns B p. Myo (obcaeRosan 19—

ITasx
Masx
Tlnsx
IMasx
TMasx
TMnax

YuyacToK

. Myn o

27
29

17

23

20
20
17
20
18
20
21
16
20

18
20
39
18
20
19

90
55
47
47
36
42
115
20

T 96 KM 1

49
55
39
85
42
63
90
33
87
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85
82
4]
62
55

175
71

70
165

180
175
126
115

68
105
300

75
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95
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102
190
105
138
250

83
190
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160
125
130
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290
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JIHaMeTDpbl OTNOKEHHH B MM

NapaKkTePHCTHKH HeOQHOPORHOCTH

5 pa3Hol oBecneyeHHOCTH B ¥ Paccrostue OTJOXCHHA
° MEXAyY Iuamesp
EZ MecTo 0T60pa npod dyakcr MM MaEg:{(::;li:HlSlM oﬂ::?{‘:f“x no Kropoay no Pyxauy
£ ds ds, dos A TReN: Vew
&5 dey/ds dys/ do; Vdyidss
Q. -
133 | Masx 22 118 275 45 3,0—5,0 —_ 12,5 2,3 1,5
131 | Mnam 10 26 75 — — — 7.5 2,6 1,6
131 | Hasax 23 82 225 35 [,0—1,5 — 9,7 2,9 1,7
129 | Jiepas npartona 5 48 175 20 — — 35,0 4.0 2,0
129 | IIpaBas npoToha 55 147 285 56 [,0—1,5 — 5,2 2,3 1,5
129 | Iasix 16 41 92 15 1,0 5,8 2,1 1,4
127 | Mnax 24 112 280 30 0,8 40 11,7 4,0 2,0
196 | TTnax 15 67 157 18 2,0 — 10,5 2,4 1,5
196 | IMnsx 15 48 120 — — — 8,0 2,6 1,6
125 | IpuBepx nasxa 20 87 240 35 3,0 40 12,0 3,2 1,8
122 | IlpuBepx nasxa 20 50 105 28 2,0 — 5,2 2,1 1,5
122 | Cepennna nasxa 20 76 175 30 1,0 —_ 8,8 2,2 1,5
121 | TIpuBepx nasma 16 63 150 28 1,5 — 9,5 2,9 1,7
118 | IlpuBepx nasixa I3 50 105 30 1,5 — 9,5 2,7 1,6
116 | Ipusepx nasxa 11 50 95 21 3,0 — 8,6 2,9 1,7
114 | ITpumepx nasika 4 23 47 — —_ — 1,7 2,7 1,6
111 | Ilpusepx nasxa 4 24 50 — — — 12,5 2,6 1,6
105 | Konyc BwmiHOCA 3 17 75 — — — 25,0 4,3 2,1
104 | IlaTtHo Ha misxe 3 17 75 —_ — — 25,0 4,3 2,1
54 | Boiwocel p AMHYHAH 3 17 87 18 3,0 — 29,0 5,4 2,3
51 | Konyc cxona ceas rajbKa, 1ecok, nepeBbs, 40 1,5 — — — —
Mycop
51 | Konye cxoma cens — — — 70 10 — — — —_
51 | Konyc cxopma cens — — — 40 1,5 50 — — —
46 | IlpuBepx nasxa — — — 30 5,0 — — — —
36 | IlpuBepx nuasxa — — — 17 1,0 — — — —
34 | Ocepenox — — — 17 3,0 — — — -
12 | Bunoc p CyHyeriT — — — 35 1,0 — — — —
40 | Ocepenck 18 58 95 20 — 100 5,3 2,0 1,4
9 | Bunoc p Axynawn 41 200 385 65 1,5—2,0 — } 9,4 4,1 / 2,0
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9 | BotHoc p. AkykaHn 23 112 365 25 1,0 60 16,0 5,0 2,2
3 | Ilpupepx masixa 22 87 295 — — — 13,5 3,7 1,9
4 | Cepenuna masixa 17 55 110 25 3,0 — 6,5 2,4 1,7
3 | Masx 20 49 95 — — — 4,7 2,4 1,7
Yuacrok p. Kyauaet or 68 kM o Bnajewns B p. Burum (obcregosan 29—31/VIL.78 r.)
64 | Ilpusepx maska 19 55 112 5,9 2,3 1,5
47 | Tpusepx nasxa 19 36 87 4,5 2,0 1,4
45 | TlpuBepx nJsixa 20 47 100 25 3,0 — 5,0 2,2 1,5
42 | IIpusepx masixa 18 80 260 25 1,0 — {4,5 2,2 1,5
38 | Bemoc p. Kyna-Manas 22 47 95 18 2,5 — 4,3 2,0 1,4
36 | Hasx 21 48 115 18 1,0 30 5,6 2,1 1,4
34 | Tlasx 2 62 112 23 3,0 — 5,3 1,9 1,4
30 | IipuBepx naAxa 23 100 145 — — —_ 6,3 1,9 1,4
28 | Ocepenox 21 44 100 20 1,0 — 4,8 2,2 1,5
22 | TlpuBepx nasxa 11 35 90 — — — 8,2 3,0 1,7
p. Butum uuxe yctea p. Myw (31/VII-78 r.)

[Tnsx 9 26 47 — , — ’ — I 5,2 , 2,2 | 1,5
Vyacrok p. Yapw ot rugposoruueckoro mnocra Yapa 0,8 kM npo Cyaymarcknx noporos (oGcaemoran 07—I14/VII.79 r.)
CepeauHa nasxa 15 54 130 20 2,0 — 8,7 2,1 1,45
CepeanHa nasxka 10 49 130 17 2,5 — 13,0 3,6 1,90
CepeinHa IJsixKa 17 49 130 27 1,5 — 7,6 3,1 1,76
CepegnHa nusxa 7,5 34 150 25 2,0 30 20,0 3,2 1,80
Cepensna nasxa 23 40 125 25 5,0 — 5,4 2,4 1,35
CepegHna misxa 18 57 130 30 3,0 — 7,2 3,0 [,73
[pusepx nnsxa 27 105 270 27 5,0 — 10,0 3,0 1,73
Cepeanna nasxa 8 105 176 30 3,0 — 22,0 2,7 1,65

816 | Mpusepx nasxa 33 132 280 35 1,5 — 8,5 3,8 1,95
814 | Buinoc u3 p. Muramaxur 25 75 245 35 2,5—3.,5 — 9,8 2,8 1,67
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JnaMeTpn OTJOXKEHHH B MM
pas3HoR OfecrneyenHOCTH B G,

PaccToaHue

XapdKTEePUCTHKH HEOLHOPORHOCTH

OTNIOXKEeHHMA

7 o Ouaserp
EE Mecro oT6opa npo6 dycaxer MM Ma:z:,,,:z::yg;“ oﬁ::?;g}{”x no Keoposy no Pyxauy
E = dy dgp dgs lﬂa‘“e\:pou' e
o E ’ dys 1 ds dis/des | 4/dys/des
[sSITN
813 | Huxke vcrbs p. Vinrama- 40 105 190 22 2,0 — 4,8 1,9 1,38
KHT
812 | IlpuBepx naaxa 25 72 163 25 0,5 30 6,5 3,1 1,76
811 | [Mpusepx nasaxa 25 72 260 20 2,5 — 10,4 2,9 1,70
810 | Ocepenox 24 53 175 20 1,5—2,0 — 7,3 2,2 1,48
808 | Ipusepx nasxka 4 48 130 30 7,0 — 32,6 4,5 2,12
807 [ IlpuBepx ocepeaka 7 40 150 15 1,8 — 21,4 3,0 1,73
802 | Cepeamna masnxa 7 48 100 i8 2,0 —_ 14,3 3,0 1,73
798 | OtMoCTKa 8 40 75 12 1,0 — 9,4 2,8 1,68
796 | Ipueepx nasxa 11 7 75 15 1,5 — 6,8 2,7 1,65
790 | IIpuBepx nasxa 12 48 120 25 1,0 40 10,0 2,7 1,65
789 | Ilpusepx nasixa 12 47 88 15 1,5—~2,0 35 7.3 3,0 1,73
785 | [Ipusepx nasxa 9 21 68 12 1,0—1,5 — 7.5 2.3 1,53
781 | [IpuBepx miasgxa 6 20 68 12 3,0 — 11,3 2.8 1,68
778 | IlpuBepx nuasiga 7 21 68 10 1,0 — 9,7 2,2 1,49
774 | Mpusepx nasxa 8 22 75 15 2,0 — 9,4 3,0 1.73
773 | Yerbe p. Hypynrrakaka 20 130 220 30 5,0 — 11,0 3,0 1,73
773 | VYerbe p. Hypynraakana 18 70 185 27 1,0 35 10,3 3.4 .85
773 | Yerse p. HypyHraakana 31 105 275 30 1,5 — 8,9 2.7 1.65
771 | IlpuBepx nuasxa 13 100 280 28 2.0 — 21,5 4,6 2,15
765 | IlpuBepx masika 13 40 125 14 2,5 — 9,6 3,2 1,79
763 | OTMoCcTKa 13 27 70 12 0,8 — 5,4 2,8 1,67
759 | TipuBepx nasixa 13 18 25 10 [,5 -~ 1,9 1,4 1,19
735 | Ilpusepx masixa 13 36 75 15 1,0 — 5,7 3,1 1,76
726 | Onunounoe nsrno 13 40 70 15 1,0 - 5,4 2,7 1.65
724 | Crapole BBiHOCH p. KemeH 3 17 125 15 1,0 — 41,5 4,3 2,06
722 | Yerbe p. Kemen 10 20 58 15 1,5 — 5,8 1,9 1,38
706 { OrmocTKa 28 72 187 — — — 6,7 2,8 1,67
Hanens p. MypypuH 39 88 187 — — — 4,8 2,3 1,52
Hanenr p. Mypypun 17 50 131 — — — 7,7 2,4 1,55




MNPANOXXEHWUE 5
XapakrepHcTHKA (OPMbl YACTHL JOHHBIX HAHOCOB Pyced pPeK 30HHM BAM

X g % 3

ég MecTo B3aTHA NPO6 “é ) ) s N s 2 .

g = 2 5 z 5 o S o = = - D ) S | o

Se 2l « | s | o~ ||l S| 5] 5 Pl I IS EPC SRS A AR -

1441 | p. Hwoxkxa, mocTosoit me- | 1}11,9] 8,0 5,0| 8,310,72]1,49|0,66| 1,75 | 0,61 | 0,97 | 0,11 | 0,22 | 0,28 | 0,28 | 30
exon

1426 g Tyayma, ycTbe 85110,9] 7,5} 3,3| 7,3 {0,66{1,48|0,68] 2,5210,4511,03|0,1210,24 | 0,41 0,39 51

1423 p. Hioxxka, sesbilt Geper 2115,5)11,5] 6,5]11,2}0,7011,3510,74| 1,77 | 0,56 0,02 0,11 ]0,2210,37 10,2872

1423 | p. Hiokxka, npasblit Geper (93(12,5| 7,8 4,5| 7,7 10,711,43/0,70} 1,90 | 0,58 ; 1,01 | 0,11 { 0,17 | 0,33 | 0,31 | 5l

1417 | p. Hwoxkxa, pycaosas 23| 14,91 9,1} 6,0f 9,99/0,74|1,65{0,61| 1,61 | 0,64 | 0,95} 0,08 0,24 0,20 ] 0,20 | 43
dopma y mpasoro fepera }

14031 p. Hioxxa, yerbe 3] 4,9 3,31 2,1 3,40,74(1,51]0,66] 1,67 | 0,64 [0,9510,14|0,19]0,25] 0,33 |33

1400| p. Onexma, Boiwe cous- | 18(11,91 7,9 5,1{ 8,3 {0,75{1,54/0,65] 1,59 | 0,66 | 0,96 | 0,09 | 0,30 | 0,21 | 0,20 | 54
Hust ¢ p. Hokxka

1312 p. Xauwn, ctop mocrosoro (59 |19,1114,7(10,714,8 {0,79(1,35(0,74| (,41 [ 0,74 | 0,99 | 0,09 | 0,16 | 0,20 | 0,19 | 43
nepexona

13121 p. an!-m, cTBOp Mocrosoro | 6(95,0169,0148,0170,9 (0,76(1,39(0,72| 1,46 | 0,70 | 0,98 | 0,07 | 0,14 { 0,15 | 0,{4 | 31
nepexoja (BanyHhl)

1295| p. Xauxyan 361 9,9y 7,1 4,9y 7,3 |0,771,45(0,69] 1,48 } 0,71 [ 0,97 { 0,09 10,22 | 0,24 { 0,22 | 60

1295 p. Xauu, Bbime Bnageuus (41 7,71 5,7| 4,1 5,810,7711,41]0,71{ 1,501 0,70 [ 1,98 | 0,09 {1 0,15 | 0,27 | 0,20 | 31

AaHI‘VJIH

1281 g SBanokuT (kouyc Bu- |27 |11,9] 9,1} 5,61 9,010,76|1,37(0,73| 1,55 | 0,67 | 1,01 | 0,09 | 0,20 | 0,21 | 0,22 | 60
Hoca)

1271 p. Xauu 20113,5| 9,8 6,8110,0 |0,77(1,39{0,72( 1,48 [ 0,70 | 0,98 | 0,09 | 0,17 { 0,26 | 0,21 | 60

12711 p. Xauu, moouers 5114,7{11,0! 6,8{10,8 {0,6111,35{0,74| 1,85 0,59 1,02 (0,13 0, ,20 10,35 | 0,27 | 60

1260} p. Xann, rpe6enb rpaasi 7|11,4| 80| 5,8| 8,4 [0.78]1.44(0.,69| 1,44 | 0,73 | 0.95 | 0,09 | 0,19 | 0,22 | 0720 | 60

1260 | p. Xawun, npusepx mofou- | 4|14,6110,0) 6,4/10,3 {0,75{1,43{0,70| 1,60 | 0,66 | 0,93 { 0,08 0 191 0,26 0, ,21 1 40
Hd, HHKe BhajeHus p. An-
ryass

[TpuMeuanne a— 1auHa YacTHUHW,; b -— WHPHHA YaCTHUM; ¢ — TOJWIMHA yacThubl, ©=bh/a — Kosddiuuneur Gopmbl yacTHLLL;
2 C, — xo3dpduunenT BapHALHH,



TNPUJIOKEHHE 6

Ilnanosbie pedopmaund Ha pekax 3ol BAM

MakcHmaabHasn cCKOPOCTh
cMenents Geperonofl

IMoaubli UHKA

THO pycAOBOro Cogsi JIMBHH, M/TOR passuTHS
Pexa npouecca cpasHeHHs H3Ny4HHbL,
roa
pasamebis HaMbiB
Bacceitn p. OJiekMHl
Hiokxa CM 1944—1975 1,0 1,0 700—2000

Y HM 1,0—-3,0 | 1,0—3,0 400—600

. oM 1,0-2,0 | 1,0—2,0 —

” PMH 2,0—5,0 | 2,0—5,0 -

", BM 10 1,5 1,0 —
Bepxnnsa Jlap6a M 1944-—1968 | 2,0—4,0 | 2,0—4,0 100—500
Cpeauss Jlapba HM 1944—1968 | 2,0—6,0 | 2,0—6,0 100—500
Hikusasn Jlap6a HM 1944—1968 | <1,0 — —_
Jlonua CM 1944—1968 | 1,0—2,0 { 1,0—2,0 —
Ynnuun HM 19441968 | <0,5 — —
Yurypxxeii M 1944—1968 0,8 1,0 150—500
Bepxnsaa Cyseasra HM 1949—1975 1,0 1,0 —
Humxusasn Cyseabra HM 1949—1975 | 2,0—-3,56 | 2,0—3,5 150—600
Tanywma HM 1949—1975 | 1,0—-3,0 | 1,0—3,0 —_
O.1enMa BMH 1949—1975 5,0 10,0 —

) PM 19491975 | no 2,0 . —
Tac-10psix PMIT 1949—1975 | 4,0—7,0 | 4,0—7,0 —
HMwmanrpa 'PMH 1949—1975 | 4,0~7,0 | 4,0—7,0 —
Xanu BM 1949—1975 | no 1,5 —_ _

Uapckast KOTNOBHHA
Yapa CM 1964—1975 | <0,5 —_ >4500
0,5—1,0 | 0,5—1,0 | 2000—4500
1,5—2,0 | 1,5—2,0 700—1500
y HM 1964—1975 | 7.0—9,0 | 7.0—9.0 | 70—120
Jlyp6yn HM 1964—1975 | 4,5—5,5 | 4,6—5,5 50—80
HnramMakur HM 1964—1975 | 2,5—4,5 | 2,5—4,5 70—100
N rPMH 4,5-6.5 | 4.5—6.5 —_
Bepxunit Caxykan HM 1964—1975 | 0,5—1,5 | 0,5—1,5 150—450
To xe HMH 1964—1975 | 4,0—6,0 | 5,0—12,0 —_
Cpennnit Cakykan HM 1964—1975 | 0,6—1,5 | 0,5—1,5 150—450
To e HMH 1964—1975 | 3,0—5,0 | 3,0—5,0 —
Kemen HM 1964—1975 | 2,0—3,5 | 2,0—3,5 100—150
. 'PMH 1964—1975 { 8,0—9,0 | 8,0—9,0 —
Myficko-Kyannutckass KoTnosuua
ButuM IIMH u 1966—1975 0,5 4,0 —
PMH
Mys CM 1948-—1975 | 0,5—1,0 2000—4000
N CM 1948—1975 | 1,0—1,5 300—1000
. 3a nasogok | 1948—1975 | 3,0—7,0 — —
PENKOR
obecneuen-
HOCTH
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MaKCHMaNbHAA CKOPOCTH
cMemenus Geperonoit Momubili LKA
Pexa Tunt pycaosoro Fonut Auuny, M/1on Pa3BHTHR
npouecca CpaBlCHHA N3AYUHHLL,
(o]
pa3Mmnis HaMmB ron
Mys Mepexonuwtit | 1948—1975 | 3,0—5,0 —_ —
yuacTok
HUXKE
p. Myskaua
Mysikan 'PMH 1948—1975 | 2,5—8,5 | 2,5—8,5 —
» CM 1948—1975 § 0,5—1,5 — 300—1300
Kyauna CM — 1,0—2,0 — —
Bacceiit p. niost
Tuoit Bhite HM 1943—1967 | 1,5—2,0 § 1,5—2,0 —
ycTest p. Maoro
Tuitost
Tuarolt v yerhst HM 1943—1967 | 3,0—6,0 | 3,0—6,0 —_
p. Masoro Tunion
To xe HM {943—1976 | 3,0—5,5 | 3,0—5,5 —
Tumoit v yeres HM 1968—1976 | 3,0—6,0 | 4,0—8,0 -—
p. Morora
Tumoit y ycres HM 1943—1976 | 2,5—3,0 3,0 —
p. Jxkenryss
Morot HM 1944—1976 | 2,6—4,5 | 2,5—4,0 —
Jlanpu 'PMH 1944—1976 | 1,5—4,5 | 3,5—4,0 —
Terxait CM 1944—1976 | <1,0 <1,0 —
Bacceitn p. CeneMmmxu
Cenemnixa HPN]XV?HK 1952—1974 20,0—23,0]20,0—23,0 —
Beicca CM 1953—1974 <0,5 <0,5 —_
fcait CcM 1953—1974 <0,5 — —
Bypyuaa CM 1953—1974 < 1,0 — —
Meyn CM 1953—1974 <0,5 — —_
Boabwmas djbra CM 1953—1974 <0,5 — —_
Bacceiitd p. AMryus
AMryns I'PMH 1968—1979 15—23 15—23 —
B 1968—1979 7,0 7,0 —
oM 1968—1979 4,5 4,5 —
HM 1968—1979 12,0 12,0
Tep6u 'PMH 1968— 1979 4,5 4,5
TanuaxKak 'PMH 1968—1979 4,0 4,0
Bagxan 'PMH 1968—1979 12,0 12,0

llpuMedaHue.

I1B — noGounesbllt THIO

pycaosoro npouecca; CM — csoGon-
Hoe meanapuposanne; HM — uesasepuweniioe meangpuposanne; OM — orpantiuensoe
MeanapHposanHe;, BM — suinyxaendoe Meanapuposanne; PMH — pycaoBast muoro-
pykasliocts; PMH — ropnas pycaosass muoropykasuocts; HMH — Hanegnas Muo-
ropykasuocTb; [IMH — noifiMennasi MHOTOPYKaBHOCTD.
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