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NPEAHUCIOBHUE

Hacrosimne PexomeHaauun coctaBaetnl B locyaapcTBeHHOM I'il-
pPOJIOTHYECKOM HMHCTHTYTEe B COOTBCTCTBIH ¢ ykazannem YI'MO T[oc-
Komriapomera Ne YI'MO-42/435 ot 7 anpensi 1980 r. o llepeiate
MaTeplia/ioB MO YTOYNEHHIO THIPOMETeOpOJIOrHYeCKIX YCJAOBIH B paii-
OHaX CTpoHTeJanLCcTBa Dalkano-AMypcKOidl KeJse3HON0POKHOH — MarH-
crpand (BAM) npoexkTHeim opranHusauusim MIIC n MunTtpaHceTpos.
Pekomennauuy rnpeAaHasHauyeHbl i yuyeTa JedOpPMAlHUHA pycel pek
MpH TNPOEKTHPOBAUHM, CTPOHTEJbLCTBE H 3SKCHJIYAaTALHH HHXKEHEepPHDIX
COOpYKelHd B pPycJlaXx H Ha MNOHMAax peK, PACIIOJOKEHHBIX B 30HE
Tpaccel bAM.

Peroserniaiin  HocsIT npeaBapiuicnlibli xapakicp, HOCLOILKY
elre He 006001A0T ONBIT CTPOUTENLCTBA M IKCIIVATAUHH COOPVIKe-
HHH, pacnoJioxKeHHblXx Ha pexkax 30Hbt BAM. Onu copmep:kat oluiie
MOJIOKEUHUT 1O YYeTy PYCJOBOrO Impoliecca MNPH NPOEKTHPOBAMIIH .110-
ObIX HHXKEHEDPHbIX COOpPYXKEeHHH Ha pexKax perdoHa, KoTopbie [M0O3BO-
JSI0T [PHHUHNNAJABHO BepHO BHIOPATH MECTONOOXKEHHE COOPYKEHIIs Ha
peKe, OLIEHHTh NPHEMJAEMOCTh €0 KOHCTPYKLUHU H HEOOXOAHMOCTL IPO-
BeleHUs1 3alUTHBLIX Meponpuatnd. B PexoMeHmpanusx uH3J10XKCHDLI Me-
TOALI pacueTa pYCJAOBBIX [AedopMallhil, KOTOpble MOTIYyT  HCMO.1HL30-
BAaTLCSl AJs1 NPOEKTHPOBAHHUS HEKOTOPbIX BHAOB COODYIKEHHH, BO3BO-
AlMBIX Ha pekax 30HL DAM. Bkaiwouenue B cocraB PeroneHTaunil
falibix, NOJyuyeHHblX Ha pekax 30Hst BAM 11 nenocpenctseinio ocpe-
INAIOULIX WX PYCAOBOH peXum (THOH3aLHs PYCJ0OBOrO mpolecca i
KapTa THOOB pyces, JaHilble IO TpanyaoMeTpIYeCcKOMY COCTaBy 10M-
HBIX HaHOCOB peK, MaTepuabl HA3eMIOro THAPOMOP(POJIOTIIECKOTG
oOcJ/ieJOBaHUA peK), NO3BOJAUT OoJiee 3KOHOMHUUHO W 3PPERTHBHO
pellaTh BONPOCHI MPOCKTUPOBAHHUSA OOBEKTOB, OCOOEHHO Ha  pPAHHIX
CTafHsAX MPOEKTHPOBANHUS, COKPpATUTb 00beM HM3bICKATe.IbCKHX pafor,
[NOBLICHTE HAAE€XKHOCTbL 3KCIJIYyaTalUHMH COOPYIKEHUH U Ap.

Macmtabbl HHXKEHEePHOr0 BMeEINaTeNbCTBA B PEXHM  peKk  30HBI
BAM HCKJIIOUHTENBHO BeJHKH, €ro MOCJEeNCTBHSI MOTyT OBbIThL HEOKH-
JaHlbIMH U HeOJaronpUATHBIMHA H NPOSIBAATBCSH B TEUCHHE BeChMA
IJIUTEJBHOIO TepHoNa BpeMeHH, [03TOMY yixke B OJHKalilile rolbl
HEOOXOAHMO NPHCTYNHUTL K KOMILJIEKCHOMY H3ydyeHHI0 jaedopMalliii
pyceJi pek Ha yuyacTKaxX paclloJiOXKeHHUsT pa3JHYHbIX BHAOB COOpykKe-
HUH, 4yTOoObl MNocJaeloBaTeJbLHO pa3pabaThiBaTh peKOMeHAAaUHH TpH-
MEHHTeJIbHO K 3THM COOpY:KeHusiM. B mnepByio ouepeab 3TO KacaeTcs
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RApPLePOB 110 o0LIYC a1 I0BHg 3 pyceda H NOHM pex AJas CTPOHTeND-
el weelt. TlopoOuble uecaeoBaniust mo3BOJAST  YTOUHHTL OO M
HOPMATHBHBIE JTOKYMEHT N0 yueTy pycaoBbix jAedopmauuii, Oonee
OO0 VUHTBIBAKIIHY HHTEpechl BCeX BOJONOL3OBATEJACH HA peKax
oLt bAM.

FHacrosuine PexomeHaauni cocTaBJdeHb! 10 pe3yJnLTaTaM Teope-
THUCCKHUN 1 .1a00pAaTOPHLIX HCCJHeJOBAaHUKN OT/AeNa PYCJI0BBIX IIpOLCC-
cog ['T'Hl, nmarypusix HaOJ/OACHHH 3TOr0 OTACJA2 M a’pPOKOCMHUYECKOH
aabopatopuu I'TH Ha pexax 3ounl BAM, a Taxke Tunusauun pyc-
JOBOro mnpouecca pex 301Hbl BAM, BBLINOJHEHHOH B a’3pOKOCMHUECKOH
pa00opaTopiu.

Perovenjaudy coctapdaelibl KaHjg. TexH. Hayk b, @. CHuLenxo
(pyropotean pador, paszaennt 1—3), kana. texH. Hayk 3. . Ko-
nacnann  (pasgeant 4, 5, npudaoxKenus 3, 9), cr. K. . B. Cuu-
iweHko (pasnedanl 3, 4, npuaoxeuus 1, 2, 4, 6).




1. OBUWIHUE NOJO)XEHMUS

1.1. Hacrossmmue Pexomennauuu paspaboraiiel Aasg yueTa aedop-
MallHil pcunbiX pyces HPH UHPOEKTHPOBAHHH, CTPOHTCILCTBC H 9KC-
MAyaTalHd HIDKEHEePHbIX COOPYXKEHHH B pycjax H Ha MnofiMax pek,
pacIoJIOKeHIbLIX B 30He Tpaccel bAM.

1.2. Pexomenann padpabotannt Ha oclioBe 0000LIeHHss MaTe-
puasoB [T M, nosyueHilslx npu HceaenoBalHil OTAEIbHBIX YaCTHBIX
BOIIPOCOB PyCJIOBOTO mnpoliecca pek 3oubl BAM, n nmeromuxca B I'TH
pa3paboToK MO OLEHKE pPYCJOBOTO Ipolecca HpH NPOEeKTHPOBAHWH
lia pasHbIX pekax CTpallbl OTAEJILHBIX BHOB IHHXKECHCPHBIX COOpYIKe-
nu. Ifostomy nacrosuine PexoMenjaudd HOCAT MNpeABapHTEbHbII
Xapakrtep H BIJIOTb A0 pa3paboTkH OoJee AETANbHOr0  JOKYMEHTA
AOJI2KHBl PACCMATPHBATLCA KakK BPeMeEHIbIe.

Host paspaboiky aeradnphublx Pexosenjjaniilt 1eodXxonnmMo Lpose-
neHye creiuMaJuiblX HecJieOBanuil Ha pexkax 30Hb DAM ¢ yierow
ONbITa CTPOUTEJILCTBA H IKCIAYAaTAallHH COOPYKEHHH Tpaccehl.

1.3. Pexomenupauun cojaepmxar MeTOAHUYECKHE VKa3aHHS 10 onpe-
feJellnio THMA HIRKEHEPHOro COOPYXKEHHS [0 XapakTepy B3aHMO/eil-
CTBHSI €r0 ¢ PYCJOBLIM IIPOLECCOM; O OUEHKE THIA PYCJIOBOTO [IPO-
llecca, MJAHOBLIX H rayOHHHBIX HdedopMalid peuHBIX pyced; co.lep-
KaT (paKTHYEeCKHe CBEeNeHHS MO pacnpocTpaleHHd THIIOB PYCJIOBOro
npolecca Ha pekax 30Hb BAM (kaprta TdnoB), no Temmnam I.1amo-
BLIX JAedOpMalUHHd, NO XapaKTepUCTHKaM IOTOKa H JOHHBIM HaHOCaM.

1.4, PexoMeHpanuy npejuHasHauyeHbl AJs OpraHuszaiii, 3auiMvalo-
HIUXCS MHKEHEPHBIMH H3LICKAHUAMH, NPOEKTHPOBAHHEM, CTPOHTCIbL-
CTBOM H 3KCIIyaTaUHEH BCEX BHAOB HHIKEHEPHBIX COODVY:KEHIH, pac-
noJlaraeMbIX B pycjaXx U Ha TNOHMaX peK, TIepecekaeMbix Tpaccol
BAM, u Ha perax, B/OJbL KOTOPLIX MPOK.J1a/iblBaeTcsi Tpacca.

.6. TIpoexkTHpOoBaHHEe KAaKAOIO HHIKEHEPHOTO COOPYKEHHSI Ha
peKe MOJKHO BBIIOJIHATHCA ¢ YUe€TOM 3a/144 KOMIIJIEKCHOrO HCHOIL-
30BaHUsI H OXpaHbl BOAHLIX PECYpPCOB H C YYETOM KOMNJEKCHOTO IiC-
NOJML30OBaAHUS BOAONOTPEOHTENSAMH BCE€H DPEKH HJIH €e YUacTKa.

1.6. Ilpu BHIOOpe Ha pexax MecT pa3MellleHHd CcOOopy:Keniii, npim
BbIOOpE HX KOHCTPYKUHMH H pasMepoB, Ha3HAUEeHHH 3ZaULUTHBLIX MCPO-
MPHATHH JOJKHL!I OBITh MaKCHMaJbHO COXpPaHeHbl MOpdo.lorHyeckie
HepThl yyacTKa 1 YCJOBHA NPOTEKAHHST €CTeCTBEHHBIX THIPO.Joriye-
CKHX NPOLECCOB.

1.7. TlpoekTupoBanne BCeX COOPY:KEeHHH JOJIKHO BecTHChL Ha OcC-
HOBAHHI CHEIHaNbHbIX THAPOJOIHYECKHX H3BICKAaHHA,




1.8. IlpoenTuposaiiie coopy:eHus na yuacTtke pekH HeoOXOLHMO
[MPON3BOAUTL € YUCTOM CJACAYIOWIHX  XapanTepHCTHK  THAPOJOI'HMye-
CKOI'O H PYCJOBOTO pexiMa:

— ILTAHOBBIX H IyOHIHBIX JiehopMalMil pycia Ha  pacyeTHbij
Nepuoa 3KCOyaTalllld COOPYKEHHUS,

— 3HAYeHHH H HanpaBJeHHg CKOPOCTH TeyeHust B pa3nble (Pasp
BOAHOro pexKHMa H NpH H3MeHEHHII Ipornosupyesoi Mopdoaornye-
CKOH CHUTYallHU;

— NapakKkTepHCTHK JCAOBbLIX 1 TEpMOKapPCTOBLIX ABJICHIH (Bpe-
MEHH 3aMep3alls I BCKDPHITHA pexKy, TOJNULHHBI JbAa, BO3MOMHOCTH
BO3UNKHOBEHHS H MOUIHOCTH 3aTOpO-3axKopibix 00pas3oBaHUd 1 HX
BJIHSIHIIG Ha PEKHM ITOTOKa H PYCHOBBIX AedOpMalliH, BO3MOXKHOCTI
poOMCP3alHa [IOTORa € YUETOM I[1PpOrHo3a mMOopQpOJOTHUCCKON CHTYa-
L, BJUHSIIEHS] HAJICBIX U TCPMOKAPCTOBLIX SIBJICHHH Ha H3MeHelle
MOPG OO HUECKOH H I'MAPaBAHUECKOH CHTYaAlH).

[Tpn »71om B ycaosusx pek soubt BAM  ocobo  povexunt  GoiTi
VUTCHBl XaPAKTEPHUCTHKH U MNPOSIBJACHHS NOHMEHHOI0 Impouecca:

— 1rJay061Ha H NPpONOJIXKHTE/ILHOCTL 3aTONJICHIIA NTOHMDBI;

— CKOpPOCTH NOTOKa Ha [0MMe, B TOM UYHCJE B MECTaxX COCPelo-
TOUEHHbIX TEYEeHHH NPH 3aTONJIEHHH H OHOPOMXHEUHH NOHMOBI;

— jaedopMauni NOAMENHOTo peabeda, B TOM YHC.JIE BO3MOXKHOCTL
npeBpallledst BTOPOCTENEHHBLIX PYKABOB B 1.1aBHBIC;

~— BO3MOXKIOCTL H CPOKH nepepalborkit  MOAMEHHOro  Maccusa
IVC.IOBDBIM [TOTOKOM;

— BO3MOXKIOCTL BO3AEUCTBUST JI€TOBLIX [0Sl H BETPOBbLIX BOJIH,
pPAa3BHBAOUIHNCA B [IOHAME, HAa COOpYKelils.

IIpnt upoBeneHull Ha MOHMe CTPONTEIALHBIX paboT, BeAYLIHX K HAa-
DVIICHHIO CTPOCHHST [MOBEPXHOCTH MOHMBI [ CTeCUEHHIO MMOHMEHHOro
MOTOKA, HEOOXOMHUMO YUUTLIBATH BO3MOMKHLIC H3MCHEHIIS CKOPOCTHOIO
DeKIIMA 3TOro MOoTOKa H IMOHMEHHOro pedape@a H Hx BogsHie [1a
VCIOBIS IRCOAyaTaulil COOpYKeHHH.

1.9. OcobOoe BuiiManue cJjeayel oOpaTHThL l1a  yueT H3MeHelHld
FHADO.IOMHUECKOTO, DPYCJAOBOI0O H TUAPOTe0JIOrHYecKOro pexprma pekH
npH BeIOOPKE NECcYaHO-rpaBHHHO-TAJAEUHOr0 MaTepHasa H3 pycea o
noiiM  pek 30HbBI DAM a1 TpaHCHOPTHOrO, Tpa)KJAaHCKOTO H MpPO-
MBLILELTENHOTO CTPOUTEILCTB.

C.aeliveT nMeThL B BHY, UTO VCTPO{ICTBO KapbhCpoB Ha peke [pH-
BOANT B o0uieM cJayyae K CJAeAYIOHIHM H3MEHCHUSIM  THAPOJIoriie-
ChOI'O, PVCJIOBOI0 H THJAPOTEOJOrHUEeCKOro pexima, oOHapyKiBpac-
MBIV 118 3HAUUTEILHOM pPacCTOSAHHH OT BLIEMKH Kak Ha caMol PCKE,
TaK il Ha YCTheBLIX yyacTKax €e INPHTOKOB: MaiacHilio YpoBiHeH BOJLB,
yBEAHUEHHIO YKJOHOB BOJIHOU NOBEPXHOCTH, POCTY CKOPOCTEH NOTOKaA,
VBEIHYeHHI0 pacxoda [AOHHBIX HAHOCOB, CHIXKEHHIO OTMeTOK  ila,
BIIC3AfTHOMY H3MeHEHHIO I[JIAHOBOTO IMOJOXKEHHSI pycra, CHHMKEHMIO
1O TOXKCHHST AeNPecCUOHHBIX KPHUBLIX B TOJILE CKJIOHOBLIN H NOHVEN-
HbIX Teppac, akTHBHU3AWNH ONOJN3HEBBIX SBJCHHH.

C.elcTBHEM YKa3zaHHBIX TMPOUECCOB SIBJASIETCS  pa3pyuichic  RJH
CIIKCITHEe YCTOHUHBOCTH  cOOpyxKeHHH. BoaMmoxiioct, nposBJenis
o1pHUaTe IbHbIX INOCJAEACTBUH BbIEMOK aJJ/IlOBHA Hd peKax Tpacchl
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BAM kaK Ans HiHKeHepHbIX COOPYKEeHHH, Tark 11 AJs caMoro npi-
poaHoro obbekra — pekn TpebyerT pa3pabdOTKH  COOTBETCTBYIOHICI O
HOpPMATHBHOIO JIOKYMEHTA.

1.10. TlpornosupoBanue jedopMalHi peuHbIX pyce. I HOHM C.le-
JAyCF BLINOJISTL ¢ YyUYeTOM AHCKPETHBIX NpeAcTaB/JeHHI O MOp(po.10-
FHYECKOM CTPOEHHH pyCeJl W NOHM: pedyHBIX MaKpodopMm (Hanpinep,
H3JYUYHI C MOIMEHHLIM MACCHBOM), PycjaoBbix wmesodopm (nobou-
Hell, OCepeiKkoB, JEHTOUHBIX TIpsijl), PYCJOBBIX MHKpodopMm (rps.i),
T. €. B COO1BETCTBHH C OCHOBHLIMH MOJOXKEHHSAMH THAPOMOPHOIOTrH-
YECKOH TEOPHH PYCJOBOro Mpolecca.

1.11. dasa  onpenenenusi Tuna pPyCcJOBOro npouecca H OUEHKH
Gan il Hyecnily DVCJIOBLIX JgehopMallii CAeAYCT MOTL30BUTLCH KOCMH-
QCCKHMH CHIMRKAMI, a3poo10CLeMKamil, Kapiorpapuueckivun i To-
norpauueckiMi  MaTepHasaMH, 3E€MJCYCTPOHTCILIBIMI  IL1aHAN,
MaTepHasaMili pPas3ibiX NPOEKTHO-U3LICKATEALCKUX Opranu3aiiii, .iat-
HBIMH COOCTBEHIILIX H3LICKAHUA.

[.12. Jlnst cocraBJ€HHS MNPCIrHO30B PYCJOBBIX 11POIECCOB Ha yud-
CTKAaX pyces ¢ HUTEeHCHBHBIM HJH CJOXKHBIM XapakKTepoM jledopma-
IIHH, a Tak:Ke B HauboJee OTBETCTBEHHBIX CJAYy4YasiX YCTAaHOBKH COO-
DYKCIHHH cJejlyeT NPOBOAUTL NOAPOOHBIE THAPOMOpPdO.IOrHYCCKhIE
HCCJIeIOBAHHST PYCJOBOTO Ipollecca ¢ HPHBJGUEHIICM CHOEUHATH3IHPO-
BallHLIX oprannsanuid I ockoMrujpomera HAH APYrUx Be/JLOMCTB.

1.13. TIpn uannuyun caoxiioh  MOp(HOJOTHUECKOW  CHTYyalHH I
CJIOXKHOH CHCTEMBl 3alHTHBLIX COODYXKeHHi HJU 0CO00 OTBETCTBEHHBIX
MPOEKTHPYEMBIX COOPYKEHHH Aas OOOCHOBAHHST HX MPOEKTOB HeoO-
XOJMMO NpeaycMaTpHBaAThL MpOBejeHHe JiabopaTopHbix HCC.T1e10Balil
Ha THJPaBJIHUCCKHX MOJIeAsIX yyacTka peKH.

[.14. B npockrax cOOpYXKeHUH, BO3BOAUMbBLIX Ha pPeKaX 30ilbl b.AM,
HeoOXOAUMO MpeiycMaTpHBATL IIPOBejeHHe HaTypHbIX  11adII0aeHHH
it o0caenoBaHHi TocJe MOCTPOHKH COOPYKeHHH, O0COOeHIo ecal Ha

yyacTKe pEeKH YCTPaHUBAlOTCS Kaphepbl N0 A00biye Mecuano rpapHil-
HOH CMECH.

2. MH)KEHEPHbBIE OCHOBbBI MPOITHO3UPOBAHUA
PYCJHOBbLIX JE®POPMAILLHUH

B HacTosimiem paszaene U3naraloTcsi NPHHUHNLL yueTa (HOPI R34l
MONEHCTBIST PYCJOBOIO Npolecca ¢ HHKEHEPHLBIMH COODYIKEHHsiMH H
HOCTpOeNHas 1a HX OCHOBC KJAcCH(MHUKAUMUS COOPVIKEHHH, NpHHLHINbI
BOIACJACHIST BHIOB PYCJIOBLIN NPOrHo30B 4 KJaaccHUKaniis Nporio3os.

Kaaccuukauus HHIKEHEPHBIX COOPYXEHHH H MeDONPHATHH
M0 XapakTepy MX B3aUMOAEHCTBHS C PYCJOBBLIM NPOLECCOM

B cOOTBETCTBHH ¢ LEJEBOH OCHOBOH IMPOrHO30B YYeT pPYC.I0BOrO
npouecca JMOMMKEH BBIMOJHITLCA NPUMCHHUTEJLHO K TpeboBaHHAM
BojonorpebliTesied NpH TNPOBEJNEHHH HMU KOHKPETHBIX HIIXKeHepHBIX
MeponpusTiit Ha pexax. Kak OpaBuiO, TH MEPONPHSATHUS OCYIIECTB-
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JSHOTCA ¢ MOMOLLBLIO PasJHulblX COOpPY2KeHHH, BO3BOAHMBLIX B pycCJe
H Ha MOHME PEeKH.

EcTecTBeHHBIH Npolecc BHAOH3IMEHEHHsT pycsga H NOHMbI M0/ Aei-
CTBHEM TEKYLLEH BOJbl MOXET OCJOMHATbCSH NPUCYTCTBHEM B peke
coopyKeHHst. OJHOBPEMEHHO U CaMO COOPYMHKEHFHUE MOMXKET HCNObITh-
BaTh BO3A€HCTBHE KakK €CTEeCTBEHHOro, Tak H BHAOH3MEHEHHOTO MNpo-
necca nepedopmupoBanua pycaa. Bce muoroodpasHe COOpyKeHHH H
Bil.1OB NPOABJAEHHSI DPYCJOBOro npouecca cosjgaer 0o0ablioe  YHCI0
¢opM B3aHMOACHCTBHA MEXAY HHMH. B KaX10M KOHKpPETHOM CJay-
yae MPOTrHO3 pPyCsJa0BLIX AedopMalHd MO2KeT ObITL COCTaBJieH JIHIUL
Hda OCHOBAaHHHM HAYyHOH CHCTeMaTH3alMH HJIH KJJACCHPUKALUU YKa-
3aiiny opMm B3anmopedcTBHsi. s npakTHYecKHX uened  OGogee
y100HO K.JacCHPHUUpPOBATL He (POPMbl B3aHMOJIEHCTBHA, a COOpYXKe-
jiist, pacrpejleJJMB HX 1O COOTBETCTBYIOIHM (opmMaM  B3aHMOJeH-
CTBHSI ¢ PYCJOBBIM IPOILLECCOM.

2.1. B coorBeTcTBUH CO cTenenbio HIXKEHepPHOro BJAHAHHA Ha onpe-
aedstioliMe (PakToOphl PYCJAOBOro Ipoliecca BCe peuHble HiXeHepHble
COOPY KEeHIsT H MEepONpHUSATHST pas3/esasiloTcsi Ha /[Ba KJacca: aKTHUB-
liple 1 raccuBHbie (puc. 2.1). Bossegenne akTHBHLIX COOPYIKEHHH
NPHBOANT K H3MEHEHHIO ONpeneisioliiX (aKToOpOB; MaCCHBHbLIE COO-
pyJKeHHsl BJAHSHHS Ha OnpeAesiollde (akTopbl He okKasbiBaloT. Kak
H3BECTHO, K ONpeAedasiollHM (aKTOpaM OTHOCATCH  MHJAKHH  CTOK,
TBepAbIH CTOK M YyCJOBHS, OrpaHHyuBamouiie CcBOOOJHOC pa3BUTHE
pyc.aa.

2.2. AKTHBHble COOpYXKeHHs NOApa3ieJisiloTCs Ha [ABe KaTeropHH.
CTpoHTeJqLCTBO COOPY2KeHHR | KaTeropuu IMPUBOJHT K OJHOHANpaB-
JeHHoMy HeoOpaTHMOMY H3MeHeHHI0 OOJbLUIHHCTBA  XAPAKTEPHCTHK
ofpeleadoux (HaxkTopoB B Maclitabe Bcel pekH. IJTH HU3MeEHeHus
MOI'VT KacaTbcs J00ro uiHcga olpeAeasiomiux $pakTopoB: OJHOIO,
aByx  mad o rpex. IlockoubKy 3akoHOMepHOe coueTaliHe Ofpeessiio-
X (HakTopoB C03;1aeT KOUKPETHbIH THIL PYCJAOBOro npolecca, HX U3-
MCHCHHC MOXKET HPHBECTH B DEepBYH ouepelL K cMmele THIIAa MaKpo-
(hopM. K BO3HHKHOBCGHHIO HOBDLIX 3HAUYEHHUH XapPaKTEDUCTHK MOTOKa M
pyc.aa. llociennee, Kaxk H3BECTHO, NPHUBOJAUT K H3MEHEHHIO pPYCJIO-
BbIx 0Opa3oBaHHH Ha APYrUX CTPYKTYPHBLIX YPOBHSIX, T. €. Ha YypOB-
sy Alezopopm 0 MHIKpodopMm. B cuay OosblIHX pazMepoB U KallH-

T4 1HHOCTH 3THX COOPYKCHHH yKa3aHHbIC H3MEHCUUS pPYCJAOBLIX (POopM
¢ Oha3blBAIOT HA HUMX 3aMETHOI'O BJHSIHHS.

B cocraB coopyxeHul | KaTeropuu BKJIOUCHDLI: MJOTHHBI THAPO-
V3.10B, CTPOHUTEJLCTBO KOTOPBIX MNPHBOJAHMT K H3MEHEHHIO KHAKOro H
TBCPAOIO CTOKAa M OrpaHHUMBAIOMMX (PAaKTOPOB; MOCTOBbIE Nepexo/ibl,
HPC.IMOCTOBBIe AaMObl KOTOPBIX TMeperopakUBaloT IMOHMY, CTECHHAIOT
DasBHTHE pycaa H cnocoOCTBYIOT CO3[MaHHIO HOBOTO pexXuma ABHKe-

Hitst BOJIbl 11 HAHOCOB; MEPOINPHUATIH [0 CYILECTBEHHOMY OTbEMY
ANIROIO CTOKa M3 PeK 1 KaHaJgaoB Mex0acCeHHOBOIO nepepaciipesic-
JACHISI BO/1LI, BLI3BIBAIOLEHE KOpeHllyI0 TCPecTpoHKy pexXiima TBep-

J0ro CToka HH2KC oTBOJId, MCEPOIPpHATIHS IO 0OBOJIHEH IO pexK pH
HCITOIL30OB4AHHH HX B KAUECTBC TPAKTOB IIEPEﬁpOCKII CTOKa HWJIH OpH




cOpoce B HHX BOABLI, nojaBaeMofl [0 KaHaJjdy; MACCOBLIC BbIeMKIH
ANTIOBUA 13 pyces H UOoHM pek.
30Ha BJNSIHHA YKa3aHHBIX COOPYXKEHHA W MeponpHsaTHil MOXKeT
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Pruc. 2.1. Kaacch(pHKauns peuHbiX HHIKCUePHLIX COODYMHeHHN I
MepPONpHATHIL 110 XapakTepy B3aHMOAENCTBHA C PYCJOBbIM HPO-
[[ECCOM.

NPOCTHPATBLCS KaK Ha BCKO AJHHY peKH, TAK H Ha €e 4YacThb, OXBAaThHI-
Basi psiji MakpodopM HJIH MOPHOJNOrHYeCKH OJHOPOAHBIX YUYaCTKOB.
OxHako B TOM H APYrOM cJyuyae OCYHIeCTBJEHHE coopyxenii [ Ka-
TerOpHH INpPAKTHUECKH Bcerjga NpHBOAHT K I[1epecTpoilke pPycC.I0BHIX
¢dopm Ha BceXx CTPYKTYPHBIX YPOBHSIX.




[TocKosIbKY KaxKAblH cJyyaH paccMaTpHBAeMOro  HHXEHEepPHOro
BO3/1eHCTBHS B pPa3HOHM CTENeHH 3aTparvBaeT XapakKTEepHCTHKH OHpe-
1e0MHX (PAaKTOpOB, TO INpPOHUCXoJsillee NpPH 3TOM H3MEHEHHe pyc-
10BbIX (popM Takxke OyneT nposiBasiThes no-pasnomy. llo stoit npu-
yHHe He MOXeT OblTb pa3paboTana ejpuHasi cxeMa BO3JEHCTBIf
COOPY2KEHHH 3TOH KaTeropHu Ha olnpejedsioliie GakTOpbl H pPYC.10-
BOH MNpouecc; Tak:Ke CXeMbl MOJIKHB pa3padaTbiBaTbCsd  HNPHMEHH-
Te.IbHO K Ka)KAOMYy C1y4alo HHXKEHEPHOI0 BO3ACHCTBHA. IJTO BamHOE
00OCTOATEILCTBO HAWLJIO OTparkeHiie B NpeajaraeMOH HHXKe K.1acCCli-
dbHKaUIIH PYCJ0OBbIX NPOrHO30B.

3aMeTiHM, UTO B COCTaB COOPYXKeHHHM | KaTeropHu MOTyT BK.IO-
4yalbCsl W JApyrie BHAbl HHXKEHEePHOro BO3JAEHCTBHS, CXOAHbIE C HIMH
N0 xapaKTepy BO3A€HCTBHSI Ha PYCJOBOH Mnpoliecc. IJTO 3aMeuallme
OTIOCHTCSE H K paccMaTpHBaeMblM HHXKe TpylllnaM COOPYKeHHH.

2.3. BosBegenne coopy:xkenu#t [l kareropuy nNpHBOAHT K JOKa.IL-
HOMY H3MEHEHHIO HCKOTOPbIX XapakTepHCTHK ONpc/esiomiux @dak-
topos. Ono, KaKk NpaBHJAO0, He 3aTparHBaeT KOPCHHOH TMepecTpPOHKI
THIla pycaa, a KacaeTcs JHIIb PasBUTHS PYCAOBHIX 00pasoBailiku lia
vposie yesodpopm H Mukpogopm. Ilo3Tomy  yCTOHYHBOCTL — TaKHX
COOpVKeNHil Bcerjia 3aBHCHT OT eCTeCTBEHHBIX H3MEHEHHH pyceJs Ha
vposie Makpodopm. BridsinHe Ha YCTOHUMBOCTL coopyXenuH Il Ka-
reropun Me3odbopM H MHKpodopm Oyner nposiBiasiTbess B TOH CTe-
e, B KaKOll 3T COODYXKEHHUS HapYIIHJAH pexXHM IOTOKa H pycJaa,
OUPE.LC SO HapaMeTpbl YKasalliblX pPYCJOBLIX O00pa3oBaHHH.

CocraB coopyxKeHHH Il KaTeropuv ykKaszaH B KJaCCHOHUKAILHOH-
nolt rabanue (cM. puc. 2.1). Cpean HHX MOXKHO BBIAEJHTL TpYHIY
COOPVIKEHHH, BO3BOJAHMBIX C UEJLIO YIpaBJgeHHS PYCJOBbIM HJH HOIl-
MEUHBIM  NPOLECCOM. ITO PYCJAOBBINIPAaBUTENbHBIE COODYIKeHHST (3a-
NPYJibl, NOJY3anpyabl, WNOPLI, CTpyeHanpapaswinde npambbl, Oepe-
rO3alUUTHBIC HMOKPBITUSA W T. 0.); KPYIHBLIE CYILOXOAHBLIE TIPOPE3H U
MpOpC3H-KaHaJbl, CHOPSIMJAIOINAE H3JYUYHHBI pyces; aamOb 00Ba.10-
patitsi. MIX npoexkTtupoBaiue AOJIKHO BeCTHUCH € YYETOM CJe/1YIOLLero
MpHHUKMIA HHXKEHEPHOIO BO3JAEHCTBHUSA: IIPOCKTHPYEMBIe COODYKEHHS
NOJMKHBl TaK BO3JAEHCTBOBAThH Ha olpenesieHHble MopdoJgoruyeckue
3J1€MEHTHl PYCJOBLIX (POpM, UTODBI € HX IOMOULLI  MOXHO  OblJIO
peiinnTe HanboJiee 3PMEKTHBHO 3ajauy [0 VIpaBJEHHI0 PYCJAOBbLIM
IIPOILCCCOM Ha HAINOM YYacTKe PEKH.

He Bouienmune B paccMOTpPEHHYIO Tpynny ceopy»xenus 11 kare-
FOPpHH N0 CBOEMY BO3/EHCTBHIO Ha pPYCJOBOH Ipouecc OJH3KH K DPYC-
JOPCTY.THPYIOIWHM COOpyXXeHusaM. Tak, 10poXHble HachH, YVCTpaH-
BaeMblC Ha HNOoiMe BJOJL pycsia pPEeKkH, OKa3bBaloT Ha PyCcao B.IHA-
HHe, noxoduoe s@dexTy OAHOCTOPOHHero oOBaJOBaliHs; Bo3aeHCTRIe
O ITHHOUHBIX IIOABOJAHBIX KapbEPOB MOXKHO CPaBHHTL ¢ MCPONDHATHSMH
10 YCTPOHCTBY JHOYrAYOUTENABbHBIX IPOpe3eil U CIPSIMJIEHHIO pycJia H T. /L.

B HeKOoTOpBIX cayyassXx CTPOHTENbCTBO TaKHX CCGOPYKeHHH, Kak
1amMObl oOBa1OBaHUs, NOJBOJHBIE Kapbepbl H TNJOTHHHBIE BOJ03a-
OOpbl MOXKET NPUBOAUTH K 3aMETHOMY H3MeHeHHIO olpeaesiollnx
(AaKTOPOB pYCJAOBOTO Ipolecca M PpycaoBeix GopM Ha BceX CTPYK-
TYPHBIX YPOBHSAX. IJTO Habawopaercas npH 0OBaJIOBAHHM HECKOJbKHX
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MOPMOJOIHICCKH  OJHOPOTUBIK  YYACTKOB  PeKH, [PH H3bHTIHH 113
KapnpepoB O0JbIHIX OO6TLeMOoB AJIOBHI, 3HAUHTEILIIO NPERBOCXO, TSN
OOBEMbBbl eCTCCTBEHNOFO TBEPAOTO CTOKA; MNP MHOTOJETHCH aKKY MY -
AAUHIE PYCAODOPMIIPYIONLHX HAHOCOB B BOAOXpaHUANIIAX B0103abo0-
POB. B yrxaszauubx cayyasix HazBaHHbIe cOoopyskedusi Il wateropui
MOFYT OBITh OTHECCHBbI K HIDKEHEepHbLIM cOOpyXeHusm [ kateropuin.

2.4. CTpOHTCJLCTBO 11a pPEKE NACCHBIHLIX COOPYKCHHIT 1HC 1PIHBO-
AHT K H3MEHEHHIO ONpeAChasiioUX (PAaKTOPOB PYCIOBOIO HPOUECCH.
KOHCTpYKTHBHBIC OCOGEHHOCTH, pasMepbl, MECTONOJIOXKEHHe H  [1DO-
NOTKHTENLHOCTL IKCIUIyaTallHH COOPYXKEHHH TAKOBLI, UTO OHH  HC
MOI'YT H3MEHHTL Ha CKOJILKO-HUOYAL 3aMETHOM [NPOTAKEHIHH HH [H.1-
paBJHUCCKHE flapaMeTpbl HOTOKa, 1 PCXKHM TPaAHCIOpTa HaHOCOs,
IHH  orpaHHunBaloutiie ¢axkrtopul pyc.’1oBoro npouecca. B yrasanitow
CMLIC,IE 3TO AaHTHNOALI COOpy:xKeHHi | xarteropui. B HCKOTOPLIX C.1y-
yasix MPH MACCOBOM BO3BEIEHHH Ha peke NOJACOHBIX COOPYKCHHIT X
3pdexT BOIAEHCTBUSA Ha ONPCACJSIOEHE  (AaKTOPLI  MOMXKET  ObITL
TAKUM K€, KaK y akTHBHBIX cOOpyKeHUH. Hanpumep, norodbioe 4B-
JI€HHe BCTpeuaeTcd TOr/la, KOrja Ha peke HnMmeercd MHOro HedO!1b-
IWHX BO103a00pOB.

B 1pOTHBOHIOJOXKHOCTL COOpYyXKenuam [ KaTeropiiin  HaccuBibie
COOPYZKEHHA MNMOABEpPXKeHbl BJHAHHIO BCEX THIOB  PYCJIOBLIN  (POPAL.
Kak 1 B rpynnax akTHBHBLIX COOpPYXKenui, HCOOXOMHMO paccMaipii-
BATh B3aWMO/EHCTBLE PYCJOBLIX (GOPM H MACCHBUBLIX  COOPYV AT
nndgdepenntpoBaiio, pa3AesbHO M0 KaKAOMy BHAY COOPYXKCHHIL.

[lepedopMmupoBanue maxkpo- U me30OpM MOXKET NPHBECTH K Ha-
PYLUEHHID YCTOHYMBOCTH BCEX BHIOB NACCHBHBLIX COOpPYXKeHHH, YKa-
saHHbBIX Ha pHc. 2.1, llepeMemenue MHKpPOMQOPM MOXKeET I11€ OKa3bl-
BaTL BJHAHHA Ha TaKwe coopy:Kenus, kaxk onopnt JIDI1, oxepuwl,
labeperkHbie, HO OHO cTaleT ONpeldeJdIUIHM B IpoLecce 3aleceHHs
MaJblXx [pope3ed, MOABOJAHLIX TpatileH, OroJOBKOB  pacCceHBAlOULX
BLIIYCKOB CTOUYHBIX BOJ H B0J03a00pOB.

CJeloBaTeJ/ILbHO, YYEeT pPYCJIOBOro Mnpolecca APH NPOEKTHPOLIHHH
MACCHUBHBLIX COOPYXKEHHH COCTOHT B ONpEesICHUH TeX pYCaoBhiX Qop,
104 BAHSHHE KOTOPLIX nofajnaeT KOHKpETHOoe COOpyKeHHe, H B olpe-
ACJEHHHM JlHanaszoua 3THX pyciaoBelx aedopaanuii. Ecau  coopy-
XKEHHEe HeJib3fl Pa3MeCTHTh 3a MNpejesaMH HalAeHHBLIX FpaHHU aedop-
MAUHKHK, 3ajaia ero pasMelleHHd pelmlaercd OJIHHM H3 CaelYyIoUIHX
CIOCO6OB:

— nyTem cTabWJH3alUHH pycja ¢ MOMOIILLIO PYCHAOPEry.THPYIOILHX
coopyxcennii 11 kaTeropuu;

— HYyTeM OTBLICKANHS HOBOTrO, NpHEMAEMOro MO pasBUTHIO Aedop-
MAallMHi, yyacTKa MEeCTONOJOXKeHHA COOPYKeHHS,;

— nyrtem pa3paboOTKH NPUHHUHIINAJALIIO HOBOH KOHCTPYKILHI COO-
PDYKEHHS, To3BOJIsIIOWed H36exaTh BJAUHAHHA PYCJIOBLIX dedopyallii.

2.5. Knaccudbukauusa coopyxKeHHH HMEET CaMOCTOATELHOe 3Ha-
{eCHHE KAK OJHO H3 CPeJICTB pelleHUss NpaKTHUECKHX 3alau M0 YucTy
DYCJOBOro mpouecca NpH CTPOUTEJLHOM INPOEKTHPOBAHHH Ha pPCKax.
ITosib3oBanue e npeaonpe/essieT IMOPSJOK MPOEKTHPOBAHIS B HaCTH
yueTa pycJOBOTO npouecca. B COOTBETCTBHH ¢ 3THM MNOPAAKOM 10.1-
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JKHbl ObITh OlipeAeJieHbl: KJaacCc H rpylla, K KOTOPbLIM  OTHOCHTCS
cOOpYy2KelHe; THUIO pYCJOBOro Ipouecca; BHA PYCJOBLIX (POpPM, B3awu-
MOACHCTBYIOIIUX C COODYXKEHHEM, H CcXemMa 3TOro B3aHUMOILEHCTBHSI;
aHamnal3oH pyc/oBbiX jgedhopMalHH B pacyeTHbIM NEPHO 3KCIJyaTa-
IHH COOpYIKeHHs; I1JJAHOBOE M BBICOTHOe pacloJlOXKeHHe COOpyKe-
Hilsi; BO3MOXKHOCTH COBMELIEHHS IIPOEKTHPYEMOH KOHCTPYKIHH COO-
DYKEHHs1 ¢ HHalmasoHOM M HHTEHCHBHOCTHIO JAedOopMalHH pycaa M
HofiMbl; NyTH pa3palOTKH HOBOH KOHCTPYKILHH COOPYXKEHHA B CaY-
yae HeCOBMECTHMOCTH ero ¢ XapakTepoM pyCJoBbIX jAedopMauHi;

cxeMa HHXKeHepHblX MEPOIPHSATHH 110  peryJHpoBaHHIO  PYCJOBOro
[potecca na yuyactke pa3Melienns.

I[pHHUHINBI BbIAGJEHHS PYCJOBBLIX NPOrHO30B,
NPOrHO3HPYeMbIX 2JIEMEHTOB M XapaKTEepHCTHK PYCJOBOIo mnpolecca

2.6. Tlpumenureqapllo K pPYCJOBOMY MNpPOLECCY  ITPOTHO3  MOXKCT
ObiThL  Olpejiesied cJeAYIIHUM 00pasoM: MNpPOrHO3  pPyCJdOBOrO  TPO-
[ecca — 3TO  [IpeABBIUHCJAECHHE B NPOCTPAHCTBEHHOM HJAH BpeMEHHOM
HHTCepBAa ¢ Ji000ro H3MeHeHHs MOpPQOJIOrHYeCKOro CTPOEHHS pyc.a,
OCHOBAHHOC Ha 3HAHHH 3aKOHOMCPHOCTEH pAas3BHTHSI PYCJIOBBIX IIPO-
LeCCOB, ONPEedIsilOIUX 3TO SiBJEHHE B KOHKPETHBIX YCJOBHSAX jlat-
HOPO BOJOTOKA.

2.7. Mcxonst W3 NIpPHPOABI PYCJAOBOrO mpouecca, NOPaKTHUECKHX
notpeOiocTell ero yuyera HNpPH  CTPOUTEJNIBHOM TNPOEKTUPOBAHHHM  H
OliblTa APYrUX HayK, B HacTosillee BpeMsa uesiecoobpasHo passHyaTh
PDYCJIOBLIE MPOTHO3BI [0 CAEAYVIOIIHM I[IpH3HAKaM: No oblieueieBomMy
Ha3Hauvenulo, No TIEeHEe3HCYy BOLOTOKA, N0 BHAY BONOTOKA, IO CXeMe
B3aHMOJICHCTBHSI C HHXXEHEPHBIMH COOPYXKEHUAMH M MEDPOUDHSTHSMII,
110 BpeMEHH TMpEeABLIUHCJEHUS, 10 MeTolaM IpeABbIYMCJIEHHS.

B coorpetcTBHM ¢ HaMeueHHBIMHU IpH3HAKaMM IIpeaJiaraercst pas-
JHYATL BHJABI PYCJOBLIX INPOTHO30B, YKa3aHHBIe B KJacCH(MDHKalLLUH
(Tab.1. 2.1).

2.8. 1lo npuzHaky oOUleleJeBOTO0 HAa3HAYeHHHA BLIAEJSIOTCS IIPO-
FHO3bl HAY4HO-IIO3HABAaTeJbHbIe, HHXKEHEPHble H NPHPOJOOXPAHHBIE.
[lepeble paspabaTeiBaloTcsd AJs LeJdel pa3BHTHST HAIUHX  3HaHUHA
O HPHPOAHBIX Ipolleccax, NPOUCXOASUINX Ha 3eMJie BHe CBSI3H C KOH-
KPCTHLIMH 3anpocaMi NpakTHKH. MHXKeHepHble NPOrHO3Ll YUHTLIBAIOT
1pcOoBalust 1oTpeOHUTEJEH, CBSI3aHHBble ¢  XO3SIUCTBEHHOH  OesiTeJb-
HOCTHIO Ha pexkax. B mwobom cayuae CTPOUTENbHOIO NPOEKTHPOBaHHS
HCOOXOAHMO OUEHHThb IOCJeJNCTBHSI HHXKEeHepPHOro BoO3jelcTBHA HA
HpHpojinble 00bekThl. OAHAKO NpPHU NPOBeleHHH HEKOTOPBIX KPYIHBIX
HHXKEHEPHBIX MEepONPHATHH HOJIKHBI BBIIOJHSATLCS CliellMaJbHble TPO-
FHO3bl PYCJOBOTO Npollecca, KOTOpble Mo cBoeMy 00beMy MOIYT 3Ha-
YHTCILHO TIPEBOCXOAHTH NPOTHO3LI, IIpeadHa3HadeHlible JJs  OLleHKH
YCTOHUIIBOCTH BO3BOAUMBIX CcOOpyxXKeHHH. MMenno no 3TOW npHuyuHE
1 BBeJeHbl B KJacCU@HUKAUHI CHEUHAaJLHBIEe TPHPOLOOXpPAaHHBIE NPO-
[HO3DL.

2.9. TlpusHak «reHe3uc BOJOTOKa» BBeAEeH B LeJsIX pa3je/eHHs
IPOrHO30B, BLIIOJHEHHBIX [JIST €CTECTBEHHBIX U HCKYCCTBEHHbIX BO-
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Taonuna 2.1

KaaccuduKanys fporiuo3os pycaosbiX nNpoueccos

[TpH3kaky KnaccHpHKaLHE TPOrHO30B Buabt nporHoios

1To obumeueneBOMy 11a3HavYeHHIO Flayuno-nostnasaTtenbHbie
Muxeuepusie
[Tpupoaoaxpauiinie

[lo reHesHcy BROJOTOKA [lporuossl s eCTECTBCHHLIX BOJOTOKOB
[IporHo3bnl AAA HCKYCCTBEHHBLIX BOJIOTOKOB

[lo sHAy BOMOTOKA (peKH) [Tporuossl AN PAaBHUHULIX PeK

[Tporuoant Aasi FOPHBIX peK

[Iporuoswl agasi pek B OCOOLIX YCJAOBHMAX
(Meps3JioTa, KapceT, Ap.)

[To xapakTepy B3aHMONEHCTBHSI HHXe- | [IporHossl apH coopyxenusx I xaTteropHu
HePUBIX COOPYXEHU#H ¢ pyCJOBHIM mpo- | Ilporuosst npu coopyxKeuuax Il karero-
LECCOM PHI

[Iporno3st OpH NAacCHBHLIX COOPYIKEHHSX
ITporHosdwm mna ypOaHH3IHPOBAHHLIX Y4acT-

Kax pek
[To BpeMeHH npeaBLIYHCIEHHSA [Iporvo3ssl crannil  pasBHTHA PYCJHOBHIX
dropm
[Tporuo3nl 1HKJIOB pPasBHTHR PYCJOBBIX
GHopM
[To MmeTopam nporio3os ['uapomopdoioriuyeckie
I HaApaBJHKO-MOPHONMOTHYECKHE
- Mojeauposauue

JJIOTOKOB H NPexAC BCero AN pex H KauaJioB. [lan1o umeTn B BHAY,
YTO K MCKYCCTBEHHBIM BOAOTOKAM CJCAYCT OTHOCIHTL He TOJLKO Ka-
Ha bl — HIA{CHEPIIBIe COOPYKEHHUA B TPAZUUHOHHOM MNPCACTABJICHIIH,
HO M KaHaJbl-peKkil ¢ 3a/laHHBIMH THIIAMH I[poliecca, NepcleKTHBa
CO3JlaHHA KOTOpPbIX B OyAyLIeM CTAHOBUTCS Bce 00.1€Cc peabHOH.

2.10. O0me 3aKOHOMEPHOCTH pPYCJOBOro Impolecca, CBOHCTBE!-
IIble BCeM BOJOTOKAaM, NPOTEKAIUIHM B AePOopMHpYEeMBIX cpe/lax, Bee
K€ UMEIOT pas3HbIH XapakTep INpOsiBJeHHA B 3aBHCHMOCTH OT NPHPOA-
HpiX ycJaoBui. [lostomy neaecoobpasno BBECTH pagic jacuiie NPOrio-
30B 110 NpPH3HAKY <«BHA BOAOTOKAa». B COOTBETCTBHI C HHM C/JeIyCT
pa3nHuaThL NPOTHO3BI AJSI PABHHHHBIX pPEK, PeK, NPOTeKaloulliX BIop-
HbIX CTpaHax, M JJIsI TéX HJAH JAPYrHxX pek, HaXOAsAULHXCH B TakKIiX
IPUPOAHBLIX HJIH HCKYCCTBEHHO CO3JlallbIX YCJAOBHAX, KOTOPLIC MOTLYT
CO3,aBaTh OCOOBLIH XapakTep  [POTCKAUNsT  PYCJIOBBIX  [POLECCOB.
TakoB pycJIOBOH lpouecc B peKax 30HB BEUHOH MEepP3.J0Thbl, KapCTo-
BbiX obnacted v aAp. Ilpu cnnowHol crabuaAH3alHH pyced pex (3d-
KperjedHd HX OeperoB HWJAH JIHA) TaxKXe MOTyT HabJarodaTbCs CIICHH-
prueckne Gopmbl NPOSIBJEHHA PYCJOBOrO NpoLecca.

2.11. OcuoBangem AJ51 BBIAEJNEHIs TIPOrHO30B [0 IPH3HAKY «Xa-
paKTep B3aUMONEHCTBHS HHMKEHEPHBLIX COOPYXKCHHI ¢ PYCIOBLIM NPO-
LLeCCOM» MOXKET CJYXKHTb KJAaCCUHPHUKALHUSA COOPYHKEHHH, pPacCMOTpEH-
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Hast B 1. 2.1. B COOTBeETCTBHH C Bbljle1ellHBIMH B KJaccHpurany
[pylitaMii coopyxKenuu ciaenyer aHbdepeHIHpOBaTh PYCJAOBLIE I1PO-
rHo3bl 110 3THM TpynnaM, T. €. pasjuyath MPOrHO3bl NPH aKTHBHLIX
coopy:eHuax | xareropuu, ll KaTeropuu M 1DacCCHBHBIX COOpYIKe-
Huax. Kpoase Toro, B paccMaTpHBAeMyI0 TpYynny IMpOriio30B C.Jejyer
BK.IIOUHTL [1POrHO3B PYCJOBOro npouecca Ha ypOanHu3HpOBaHIbIX
VYacTKaX peK, XapakTepH3yeMbIX CJ0XKHbIM B3aHMOB.IHAHHEM MHO-
KeCTBA COOpYKeHUUH pas3HbIX KJaacCoB.

2.12. Tlo Bpemenu npeABbIYHCJAEHHST HJM MO 3a0.aroBpeMeHHoCTH
MPpeaABbIYHCICHHA 3JEMEHTOB THAPOJOTHYECKOr0 peKHMa B THAPO.10-
FHil pas3sHyalT NpOrHo3sl KPaTKOCPOUHblE, ¢pefHecpoutbie H J0.T0-
cpoutibie, Hageass WX albCOMIOTHBEIM 3HAUEHHEM HHTepBa/Ja BPEMEHH.
Takoe .eneHyie B pYCJOBOM MNpouecce IMpejACTaBiisieTcsl HEKOPPEKT-
HBIM, Tak KakK IMPH 3TOM le ONpelessieTcsl TeOPeTHUEeCKOC OCHOBallle
t1eennst. HelicTButenbHo, B a0COJIOTHOM BBIpa:KeHHH BpeMs [poTe-
KaHHs sIBJEHIIl pyCcJOBOro npoliecca Ha pasHblX CTPYKTYPHBIX YPOB-
HsiN BecbMa pas3JHyHO. Tak, BpeMs MNPOXOXKIAEHHS IeCUaHbiMH TIps-
JaMH CcBOoel 1IHHBl (MepHOX HX ABHXKEHHA) KoJjgedlaeTcst 0T MHHYT
10 AECSITKOB CYTOK; NepHojl ClOJ3aHHs Me30qQopM cocTaBIdger oT
HECKOILKHX CYTOK 10 HEeCKOJbKHX JIeT; IMOJHBLIHA 2Ke WHK1 PazBiTis
MvawkpoghOpM, HanpHMep H3JAYUHH, MOXKET NpoIo/KaTLCad W COTHII
CYTOK H coTHH .eT. [loaToMy B KadecTBe OCHOBAHHs MAJs1 e ICHIS
PYCJOBLIX MPOTHO30B N0 BpeMeHn LesecooOpa3HOo CUHTaTh He Pa3HbIC
HHTCpBAaJIbl BpeMeHH B €ro a0COMIOTHOM BbIpa:KCHHH, a BpeMst [10Jl-
HOI'O TEHETHYECKOro UHMKJ/Ja pas3BUTHUA PYCJAOBOH (GOpMbLI HIH sABJICHHS
Ha OHPCAETICIHHOM CTPYKTYPHOM YpOBHe.

B CBA3KW ¢ TeM UTO pacyeTHOe BpeMs 3KcIlyaTalulu  COOpYIHkC-
Hiist, Ha KOTOPOE€ BbLINOJHAETCH IMPOTHO3, 10  NPOAOJIHKHTEILHOCTI
MOZKET CYLIIECTBEHHO YyCTynaTh BpeMeHH NOJAHOrQ UHKJIa pPasBuTud
pyca10BOH GopMbl, 1esecooOpa3Ho BBeCcTH elle OAMH BHIA BPEMCHHOIO
[IPOTHO34, a HMEHHO NpPOrHo3 CTajHH pa3BHTUHS PYCaoBbIX (PopwM,T.e.
OT, 1 IBHBIN HacTeH HOJHOrO LHUKJA.

2.13. MeToa nporitoza pycJOBBIX TPOUECCOB  JAOJKEH  OTBCUATD
3a 1auaM  HCCJAEJ0BaHHA HJAM [POEKTHPOBAHHUA, CJAOKHOCTH aBJIEHH
PYC.I0BOTO TMpolecca, TOYHOCTH npornosa v Ap. [lostomy B rpynny
[POrHO30B, BbLIAEJSIEMBIX MO NPU3HAKY <«METONbl NPE/BLIUYHCICHHUSY,
LOIZKHO  BXOAHTDL * HECKOJIBKO NPOTHO30B, pa3.JHuyaeMblX 110 yKasal-
HLIM Bollie TpeboBanugaM K MeTojy lpornoza. IDTHM  1peboBaHNaAM

OTBCUAIOT NpHMCHACNbLIC B TCOPHHU  PYCJOBBLIX  IIPOIECCOB  METOLb
NPOrHo3oB, KOTOPLIC MOMIO CBECTH K TPeM  OCHOBHLIM: THADPO-
MOp(pOIOrHUecKM,  FILIPABJIHKO-MOPPOMETPHUYCCKHEM 1T MOAe ] HPO-
BaliHIO.

2.14. TenerHueckoil OCHOBOH KJaacCHMUKALUH [POrHO30B C.ayKaT
CBOHCTBA PYCJOBOro fpouecca, KOTopbie MOryT ObiTh BbiparKelibl HC-
pe3 3.eMenThl H XapakKTepHCTHKH pycaoBoro mnpouecca. Ha puc. 2.2
APCIACTABICHA hJIaCCHMUKAUUST 3JEMCHTOB 1 XAPAKTEPHCTHK pPVCI0-
BOIO Mpotecca, KOTopbie NoaJiexXaTt NMporHo3HpoBaiHIo.

OcHOBHOe CBOHCTBO PYCJAOBOTO TNpoliecca — ero AUCKPEeTHOCThL, OT-
parkacT B KJacCH(MPHUKaUHH pasjiejicHHe PYCJAOBBHIX (GopM HHa cIeaylo-

[ ]




HHe iIecTb THIOB: OTAeJbHble YaCTHILI PYCJOBBIX HAHOCOB, pPYC.10-
Bble MHKPOMOPMBI, pycaoBbie Me30(QOpPMBI, pEUHBIE MaKpPO(POPMDI,
MOP(OJOTHYECKH OJHOPOJAHbIe YYAaCTKH, COCTOSILIIHE H3 OILI-IO[)OILI[FI}{
Me30popM HAH MakpodopM, Bechb BOAOTOK. IIpnBeneHHeple B Tab.a1. 2.1
BI/Bl TPOFHO30B JOJKHbI BBINOJIHATLCH [PHMEIHHTEJNbHO K COOTBET-
CTBYIOUIHM DYCJOBBIM QOPMAaM.

[Mpu paspaboTke mnporiHo3a HEOOXONHMO YUHTHIBATL HAMpaB.ielH-
HOCTh H3MEHEeHHSI PyCJIOBBIX ¢OpM, T. €. HX pedopmauny., Pycaonble
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Puc. 2.2, Knaccuduxauus OCUOBHBIX NPOrHO3HPYCMbIX 3IJEMEHTOB H XAPaKTePHCTHK
PYCAOBOrQ {1polieccd.

neopMallMi  pasfedsiioTcss Ha obpaTtumble, HCOBpaTHMBIE i COBMe-
CTHble. [IpUMEHHTENbHO K OT/CAbHBIM YacTHLAM pPaccMaTpPHBAIOTCH,
€eCTECTBEHHO, He HX JAe(pOpMalHH, a H3MEHEHHS DPEeYHOro /JdHa [IpH
OeCCTPYKTYPHOM TpalclopTe 1HalocoB.

BaxHbIM CBOHCTBOM PYCJOBOrO lLpoliecca ABJSICTCS B3aHMOLCI-
CTBHE MeMXAY MHCKPETHBIMH PYCAOBBIMH (opMaMH. OHO MOKCT IPO-
ABJSITLCST Ha OJAHOM HJIH Ha pPasHbiX CTPYKTYPHBIX YPOBHSIX PYCJO-
BOro npotecca. Hanpumep, HckyccTBenuHoe cnpsiMiaenHe H3JAYUHID A
MOPQONOTHUCCKH OAHOPO/HOM ydyacTre cBOOOANKO  MeanapHPYIOMero
pycjia MOMKEeT IPHBECTH K H3MEHEHHIO Hpoilecca pasBHTHS Beell cepr
Meanap. OHO BLI30BeT TaKXe HapylleHHe eCTeCTBEHHOTO  PerkiiMa
JIBHXKEHHST M€30- H MHKPO(hOpPM, OCOOEHIIO Ha HHUXKeJexKalleM yua-
CTKe.

B obuiem cayvae reHesuca pycJoBbiXx Gopm AedopMallii  Ka-
AAOH N3 HHX 3aBHCAT OT CTaJHH Pa3BHUTHS CMEXHBIX PYCJA0BLIX 06pa-
30BaHUH.

OTMeueHHast OCOGEHHOCTh MPOSIBJEHHSI PYCJOBOIO Ipouecca 10.1-
XKHa YyUHTbIBATLCSI NPH COCTABJEGHHUH PYCJOBLIX NPOTHO30B.



3. THIIblI PYCJIOBOTO NMNPOUECCA U UX OUEHKA

Tunsbl pycaoBoro npouecca Ha pekax 3oHnt bAM

3.1. Bce BO3MOXHDbIe cxeMbl jepopMauuii pycesa paBHHUHHBIX Dek,
BK.1I0UAIOULHE HayvaJbillylo, NPOMEXYTOUHYI0O H KOHEUHYH CTajiHH pas-
BHTHS, B COOTBETCTBHH C T[HAPOMOP(PONOTHYECKOH TEOpHEeH pPYcao-
soro npouecca I'I'H, caenyer noppaspesisTb Ha CeMb  THIOB
(puc. 3.1). llanpas.enue cTpedkH Ha pHC. 3.1 NOKa3biBaeT yBeJIH-
qeHue TpaHCnopTHpylomeh crocobnocTd noroka. Ha pHeyHKe yka-
jalibl Tak:Ke OCHOBlIble MOpPOMETpHUECKHEe H3MEPUTEIH pas.1HUHbIX
| HIIOB PYCJI0BOTOQ Npouecca.

3.2. IIposB.ienyie Bblje/€HHbIX B THAPOMOP{POJOrHUECKOH TEOPHH
THIIOB PYCJOBOIO Ilipouecca Ha pexax 3ount BAM (puc. 3.2) umeer
co0 cneuHdHky. Kpome ykasauubix THIIOB PYCJOBOro npolecca,
3 soue DAM oOGtapyKeubl H APYrHe THIIBI — CXCMbl pa3BHTHA -
dbopMalluit peuHblx pyceda: BbIHYXKJAeHHOe MeaHApHpPOBaHHE, CK.10HO-
Basi MHOFOPYKaBHOCTb, TOpHast pycJ/oBasi MHOIOPYKaBHOCTL, Ha.lej-
Hasi MHOTOPYKABHOCTD.

3.3. JIeHTOUHOrpSAOBBIH THII PYCJOBOIO Npouecca Ha peKax 30Hbl
BAM (puc. 3.2, /) B OCHOBHOM BbIIeJITCSI HA OJHOPYKAaBHBIX ile-
MEAHJAPHPYIOUIHX yyacTKax PpeK IIPH HAJHUHH MECTHOrO OrpaHHYyeHus
H3BHJIHCTOCTH HEpa3MbliBA€MbIMH CKJIOHaAMH JIOJHHBI, KOHyCamil Bbl-
HOCOB OOKOBbLIX INPHTOKOB, UIHDOKHMH OIOJI3HSIMH. PycJ0o B noane
HMeeT He3HAUHTEILHYIO H HeYHNOpAAOUeHHYIO H3BHJIHCTOCTL, MNOHMA
OTCYTCTBYET.

PycaoBble jpedopmauun cBOLATCA K CIHOJ3aHHIO KPYNOHBIX Mecya-
HbIX TPsa BHH3 [0 TEUEHHUIO B NepHOJ NoJoBOALS. lllar rpsaan ob6biyiio
1PeBOCXOJHT IUHPHHY  pycsa. BJiaugHue Mep3J0oThl  I1pOSB.ISeTCH
3 OYeHb MEAJIEHHOM ONOJA3alHl PacTHTENbLHOIO CJI0si BMeCTe ¢ Jie-
NeBLAMH 110 Mep3.10MY CJ10i0 O0eperoBoro CKJoHa4.

JlenTouHble IrpsiAbl BCTPeUalOTCs H B pycjaax MealJApHPYIOLLHX peK
Ha y4acTKax, 1€ peKa NepeHacbllleHa IeCYaHbIMHM HaHOCaMll 34 CYeT
MOCTYIVIEHHH ¢ oOpyluaeMblx Oeperos, B OCHOBHOM Ha y4acTKaXx Bbl-
014 MOPEHH,

3.4. PycioBass  MHOrOpyKaBHOCTD (ocepenKOBLII  THM)  (CM.
pHe. 3.2, 2) BO3uIKaeT B YCJOBISIX Ileperpys3xi IoToKa HaHocami
Hpi 0O0JLIDOH HX HOJJABHMKHOCTH. Hasi HX TpaHCHOPTHPOBAHHS peKa
HCNOIL3YET BeCh MNPOJOJLHBIM YKJOH HOJHHLI H BuipaGartbiBaeT 1UH-
POKROC pacnaacrannoe pycnao. Pycso pekn, B3siToe B 11eJIOM, e
MCAHIPHPYET, XOTH 3JE€MCHTBLI MEaHJAPHPOBaHHUs  MOTYT  BO3IHKATD
B OT.1C.IbHBIX NPOTOKaxX. [[OHHBIe HaHOCHLl NepeMCULalOTCst B BHE
OecnopsijlouHO pacnoJioXKeHHbIX Tpsia O60JbIUHX pasMepoB, UYACTHUYHO
oOChIXalouiiA B MeXKeHb, M 006pasymollix ocepeakdH. B HekOoTOpHIX
CTyuasix oOcCepeloK 3aKpeIlyIIeTcsas  pPacTHTENLHOCTbLIO, CNOCOOCTBYIO-
el oce.lannio Haudxa, H npespaliaercs B ocTpoB. [lodmpl  npH
PYC.10BOH MHOTOpPpYKaBHOCTH OTHOCATCST K OCTPOBHOMY THNY, MOTYT
INeTnL O0IblIHE pasMepbl, COXPAHSIOT C1e/ibl MHOTHX KOPOTKHX J1PO-
TOK, YaCTHUHO JEHCTBYIOUIHX NpH IIPOXOKAECHHI NaBOAKOB. PycioBble
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Puc. 3.1. Cxema THIOB pychoBoro npouecca no kjgaccudpuxkauuu I'TH (no
H. E. Konapareeny, . B. [lonosy).

I — nenroduorpnaiosplii, 2 — noboynepnlil, 3 — orpalnyedHoe MeauAplpoBauie, 4 —
cBo0OAHOe MeaHIpHPOBaline, 5 — He3zaBeplileHHOe MeaHAPHPOBaHIIe, 5a — noliMed-
Hasi MHOropykaBHoOCTh, Ja — pycjaoBasi MHOTopyKaBHOCTD, 7"nr ~~ 11ar JeHTOYHBIX

FpAf, Ags — Mar nobouteii, ), — HWAar H3JYUYllHbl, dy — Yroa pasBopoTa 13JY4YUHDI,
S, - RABHA 1IIYHIEL, o — YFoJd BXOAa, Q2 — YroJa BLINOZA, (Lo= (L) + (.
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Puc. 3.2. Ilnanosoe (a), nepcnekTuBHoe (0) H cxemaTHyeckoe (8) H3o00paxKeHHe yyacTKoB pek 3oubl BAM ¢ pasubimMu
THIIAMH PYCJOBOro npoiecca.

| — JICHTOYHOrPAAOBLIH M NOOGOUHEBbLIII THNBLI PYCJAOBOro mnpouecca; 2 — pycaoBass MHOTOPYKABHOCTDL; J - OrpaHlyeHHOC MealapupoBd-

Hite; 4 -— csobonuoe MeaHaplpoBaHiie; 5§ — HC3aBeplUICHIOe MeaHAp! poBaHue; 6, 7 — MOMMEHHass MHOTOPYKAaBHOCTL:, & — CKJOHOBAS MU

"OPYKaBHOCTBb; 9 — ropHas pycJaoBasi MUHOropyKaBHOCTb; JU — HajaeaHas MHOroOpykKaBHOCTL; [/ — BbIHYXJAE€HHoe MeauapupoBanne, (Ilep-
CIEKTHBHbIC CHHMKII O, KpoMe CHIIMKA 3, noayyeHsl B. P. YcayepbiMm).
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Puc. 3.2. Ilnanosoe (a), nepcnektyBHoe (6) W cxemaTuuc ckoe (8) H306pa)KCHHE YYacTKOB pek 30Hb DAM c pas-
HbIMH THIIAMH pPYCJOBOro Mnpoiecca.

/ JCHTOYHOPSAJOBBIT 11 11000YHCBbIH  TIHIIbI DYCJ0OBOIo npoueccd: 2 - pycaoBast MHOFOPDYRKABHOCTL, 4 -- o'paduucuioe MOediipupona-

Hne: - eBodOAHOC  MCAHAPHPOBAHHC, I — HE3ABCPUICHHOC MCAWAPHPOBAHNHC, 6, 7 - HOIMCHHAS  VMHOFOPDYKABHOCTL: & — CKAOHOBA

MHOTOPYRABHOCTDL, Y — ropuasi  pycJaoBasi MHOFOPYRABHOCTL. /) — panacianas MHOFOPYKABHOCIL: /1 - BLIHYAICHHOC MCAIPHPOBATIIC.
(ITepcnekTuBHble CHHMKHI 0, KpoM¢ cHuMka J, noayueinnbl B. ®. YVcaucesbim).



Jgedropaadiil BblpaxXawTes B nepeMeleHHH TrpAj o OCepeilKoB,
B 0Opa30oBaHiill HOBLIX NPOTOK M OTMHpAHUH CYLWLECTBYIOULHX, & TAKKe
B H3MEHEeHHH [.1aHOBbIX TIpaHHLl OCHOBHOIO pycJa B pe3yabTaTe
MCaHAPHPOBaHIs OTAEJbHBIX NPHOpEKHBIX NPOTOK.

PycaoBass MHOrOPyKaBHOCTL Ha pekax 30Hbl DBAM  BoszHukaer
yaule Bcero Ha (poHe APYrUxX THIOB pPyCJaOBOro Mnpouecca M Kak
CAMOCTOSITE 1bHBIH THN PYCJAOBOrO npouecca HabJA0gacTCH Ha KOPOT-
LMIN YHACTKAX.

3.5. TlobouneBsbll THN pycaoBoro mnpouecca (cm. puc. 3.1, 3.2, 1)
aB.isieTcst JaJbHEHWIHUM pasBUTHEM JeHToyHorpsinosoro. I[lpubepero-
BLIC YUACTKH MNEPEKOWEHbIX JEHTOUHBIX [psijl B MeXeHb O0OCLIXaloT,
pekpalalor csoe ABlzKelne i 00pa3yioT nobouHi, pacnoioxenubloe
B tijaxMartionm nopsiake. dedopmauuu pycaa CBOAATCSH K CHOJI3ZAHHIO
noQounell 11 cesoHHOMY koJsieDanuio HXx oTrMmerok. [lobGounu nepejiko
OTTOPraloTCs MOTOKOM OT Oeperos.

3.6. OrpannvenHoe MeaHapHuposailine (cm. pHc. 3.2, 3)-—3T0
la.pliefiliee pa3BHTHe M ycJoxKHedde [M0004HEBOIr0 npoliecca, Bbipa-
Avatonreecs B NOsIBJAeHHH C¢Ja0OH3BHJAHUCTOIO pycJjia U OT/IeNbHLIX [TOH-
MEeHHBLIX MAacCCHBOB, MPUYPOUEHHBLIX K KaxJA0H H3nydyuHe pexu. [lo#-
MCHHble MacCHBbI NOAMBIBAIOTCS C BEPXOBOH CTOPCHBI W  HapalllH-
BAIOTCS ¢ HH30BOH, UTO U NMPUBOJHUT K CIIOJ3AHHIO H3JIYUYHH.

[In1aHOBLie pycJaoBble Le@OpMALHUH CBOASATCHA K CIOJ3aHHIO BHH3
N0 TeYeHHIO H3JAYUHII U MOHMEHHBIX MACCHBOB, IIpHUYEM caMa Qopma
pyc’a H NOHMB He NpeTepneBaeT 3aMeTHBIX U3MeHEHHUH. BoicoTHnie
acopyanuu B pyciie CBOAATCS K CHHXKEHHIO TpebHeH [epeKkaTon
B MeXKeHb U BOCCTAHOBJEHHIO HX B MOJOBOAbE. B muece BBICOTHBIE
pedgopMauy  HMEIOT [NPOTHBONOJOMHOE  HalipaBJjeHHe. BuHsHHe
MEP3J10THl NposBAseTcd B O0LIeM 3aMe/JIeHHH MJIAHOBBIX H3MEHEHHH,
YTy BhlpaxaeTcsas B cBoeoOpaznom OOpyuwieHHH noAMbIBaeMbix Oepe-
rOB— «O0PYILEHHH—OIOJN3aHHU».

3.7. CBoboaHoe MeaHapupoBaHue Ha pekax 30Hbl bAM  (cwm.
pic. 3.2, 4) pazBuBaeTcsd B AOCTATOYHO HIUPOKHX pPEeYHBbIX JHOJHHAKX,
CKJIOHBL  KOTOPBIX  He OrpanHuuBarlroT cBoOOjHOE pasBUTHE [1JAHO-
Bblx dedopmanuil U3JIY4HHLL. s c¢BOOOAHOro MeaHApPHUpPOBaHMS Xa-
pakTepHa 1UHpoKasl NodMa co cTapopeubsaMu M OeperoBeiMH  Ba-
AN,

[Ipin cBoOboaHOM MeallIpHpPOBaHHKM H3JAYUHHA [POXOILHT 3dMKIY-
Thlil KPYU PA3BHTHSI, COCTOSIIMHH M3 HECKOJbKHX 3TaloB. B HauaJib-
HOH CcTa/llin pasBUTHUST U3JyYHIla CHOJA33eT BHH3 MO TeyelHuio  (IpH
Vi.laXx passopora, He npesolmwatouiux 120°%). lipu paawnuciiiem yse-
JHYCHHIT yroa pa3BopoTa CcloJi3aHHe H3JYUHHDLI IpHOoCcTalaB/iBaeTCH,
HO VCKOPSIETCS! €€ pa3BopoT. Pa3BHTHE HIJIYUHHBI 3aBepuiaercs cO.111-
ARCHICM TI0AMbIBaeMblX OeperoB  BbIlUIE- W  HHXKEPACHOJIOKEHHDIX
CMC/KHBIX H31YYHH, MPOPLIBOM I[epelienKa, Nepexo/ oM BCero MnoToKa
B (POPBIB H OTMHPAHHEM OTITABIUIEH H3JYUYHHBL.

MuoroaeTisis Meps3JjoTa B psjae CAyYaeB BLI3bIBAET OTKJOHCHHC
OT THIIHYHOrO ILTAaBHOTO XOJa pasBUTHR M3JYyUMH, TLepecTpauBas
DHCVHOK pyc.Ja 4 [IOHMbl B [Jjaiie 4 HU3MelsAsi TeMIIbl PYCJOBLIX [e-

Gopvauni.
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Ilnsi pannoro tHna pycJaoBOro Ipouecca MpH HaJIHUHH MHOIO.1e1-
Hell Mep3JO0THl XapakrepHhl CJeAYIomHe 0COOEeHHOCTH.

a. OTTOpKEHHe YCTheBbIX YYAaCTKOB IMPHTOKOB B IMPOHECCe P i-
BHTHSA H3JY4YHH, o06pa3oBaHHe YUYaCTKOB C TMOHMEHHOI MHOrOpyhaB-
HOCTBIO.

6. BoipaBunpailtie H IOHHXKEHHE OTMCTOK TOHMEHIBIX MaccCiBoB
Ha YyuydCTKax, e noxKapamu I110JHOCTLIO YHHUTOXEH PaCcTHTEIbIibLIH
norpos. Ilocse noxkapos BO3pacTtaeT ryyOHHA OTTaHBAHHA MeP3.1LIX
FPYHTOB, NPOHCXONUT 3anoJHEHHe NOHMEHHbIX eMKOCTeH  (cTapii)

OUJLIBHIRMIL (PYHTAMH, HCUC34€T TPHBICTLIH penbed IMOoHMbl, Noia
nomzKkaerest 11 3abonauupaetrcss. Ha Takix NOHMax DacTeT TO.ILRO
TpapsiulctTast PacTHTeALHOCTDL, H3pe/AKa CPHURI, IHCTBCHULIC 1c¢a He
BOCCTAllaBJAHBAIOTCH.

B. 3anoainetiic noiiM onabiBaMu co cKJI0HOB. ColHd HOKIEIONILIC

IpOlCCChl NMPHOOPETAINT KaTacTpo@HUECKHe pa3vepnl B pesy.blalc
OroJieHdsl CKJOHOB TMOCJC TMOXKapoB U CIIOUIHBIX BHIpYOOK .1eca.

r. CeoeobpasHasa dopma OOpylUEHHST TMNMOAMbIBACMBIX Oeperon —
«OOpYUIeHIIEe—OTIOJI3aHHIEY.

OOpyluenne—onoa3alide XapakTepHO MNOUTH AJd BCEX Meallipil-
PYIOIHUX PEK B 30HE€ MHOroJeTHen Mep3soThl. MHTCHCHBHOCTL 00O, 1-
3aHHUSt BEpXHEro OTTagBlIEro cJogd N0 MEP3JOMY  CJ0I0  pas.liuHa.
[Tpu mensieHHOM OMNOJI3aHHH W HeOOABUWIOH BBICOTE MeXeHlbis Oepe-
rop (1,5—2,5 N Haa MeeHHLIMH YPOBHSIMH) JEPeBbS  CONPAHSIOT
BepTHKAJbHOe noJoxKeHue. [lpn Bo3dpacTanMH UHTEHCHBHOCTH Of0/1-
3alHUs1 JIEePeBLSI HAKJOHAIOTCS, OOpPYUIMBAIOTCA B BOAY, CO3.1aBas
«U'pedCHKH» BJIOJIbL NO/IMBIBAGMBIX O€peros, I MCPCrpyxKaioT  pyc.'o
TONASKAMH.

n. Hennasnaa H3BHJAHCTOCTL JAMHHM Oepera BAO.IL  BCCH  H3V-
qHHB YacTo ofpasyercd B pesyJibraTe OOHAKEHUA CTAPbLIX HABAOB
nepesver. Ilpu pasButuu H3nyuud (npu nepepadboTke  noilNeinno: o
MaCCHBa) pexKa BCKPLIBaeT Ha TNOJAMBIBaeMBIX 0Oeperax crapbie iia-
BaJibl JlepeBneB, norpedennbie NoA ¢JoeM HallocoB U XOPOIIO conpd-
HUBLIKECST B VYCJOBHSIX MHOTOJIeTHEH Mep3JoThl. Crapbie HaBa bt -
TOPMaXKHBAT NpollecC MeaHAPHPOBAHHSI H MOTYT pacCcMaTpiBaTLCS
Kak orpaniuugatoitin Gaxrop.

3.8. HesasepwenHoe wMeaHapupoBaHue (cMm. puc. 3.2, §) ono-
3HaeTcss Ha a’poOTOCHHUMKAX [0 HAaJUYHIO Ha [HEeKOTOPHIX H3IVUI-
Hax MEaHApPHPYIOUWEH PECKH CHPSIMJSIOIIUX TPOTOKOB. CHpsMASIONIIH
MPOTOK MOXKeT OTYJEHHTL CpPa3y HeCKOJbKOo H3JAyuHH. CTalHsa pas-
BHTHA H3JYUYHHLI, [PH KOTOPOH MNOABJASETCS CHPAMISIOIHA MPOTOK,
CBsizaHa ¢ ryybHHONl 3aTonJeHuss novmoui: dyem raybxke  3aToiliediie
MOHMBI, TeM Ha O0oJiee paHHEH CTaJlHH PAa3BHTUS H3JIVUHHBI TMOSB-
JSETCST CIPAMJASIIOUIUH TTPOTOK.

[To Mepe pasBATHA COPAMJSIONIETO0 NPOTOKA 3aMeLTsIOTCs [.7a-
HOBLIE Je(OpMallid OCHOBHOI'O pycJjda H NPOUCXOAHUT TMocTeneHHoe
ero oTmupanue. CnpaMJasiOIIHA NPOTOK NPH CBOEM BO3HHKHOBEHII
MOXET HMeTh CJydYauHble NJNAHOBbIe OYEPTAHUHA, TMOJTUHHEHHBIE \eCT-
HbIM HepoOBHOCTSIM ToHMBI. Co BpeMeHeM BO3HHUKAKT cpelHHe pPve-
JOBHIE (OPMBI, MNO3JAHEe IOABJAIOTCA IMPH3HAKH  MealJApHpOBaHI.
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Dta obulasa 3aMeAJeHHOCThL Ipouecca He HCKJAUaeT B OTHe LHDIX
c.1vuasix OoIbIIHX CKOPOCTed nepeMelleduss O0eperosofl JHHHH,

[ lesaBeplieHHoe MeaHApHpOBaHHe Ha pexax 30HLl BAM B ochos-
HO\I HPHYPOUEHO K ydyacTKam [epexoja OT IOpHbiX PCK K pPaBHHI-
HLIM, HA KOTOPbLIX TaneuyHO-BaJyHHBIH Matepuasa ele  3aioJjusier
O0O0.ILINVIO YACTh I[HOBEPXHOCTH pycaa H NAsKeH. B nuzxKied yacTy
TaKHN YYacTKOB, B MecCTax mnepexona K cBoDOAHOMY MeaHJApHPOBA-
H1IO, raJbKa OCTaeTcs TOJbKO Ha liepekaTax H IpHBepXax MecyaHbly
isizceit. TlaubGoabiliee KOJMHUYECTBO <«[IPOBAJgOB» H OOHAMKeHHH norpe-
OcHiibIN J1bJAOB Ha NOAMBIBaeMblx Oeperax HabJioaaercss B OCHOBHOM
HHa VHacTKaxX ¢ He3aBeplUeHHBIM MeauJpHpPOBaHHEM.

3.9. llokhivennas MuoropykaBHocTh (CM. puc. 3.2, 6, 7) oTJauHyaetcs
Ha. DHUHCM  HIHPOKOH MOHMbI, B KOTOPOH peka IIpOTCKaeT MHOIHMH
pyvhapasit, BeigeJuTs OCHOBHOE pycao cpellli MHOTOYICJeHHbIX [PO-
ToKOB He Beerila yaaercst. Ocrposa, oOpa3oBaliHbic NPOTOKAMH, IPE/i-
cras.siior cobol yuacTKn NouMbl H 0051a/1a10T 1J1allOBOM  YCTOHUM-
BocTLio. Oriediblible pykKanBa HMEIOT 3HAUWTeJILHYIO HMPOTSMKEHHOCTD
MOIVT PACCMaTPHBATLCS KaK CAMOCTOATENLHLIE PEKH TOrC H.IH HUHOTO
THIA,

NHACTKH ¢ HONMeHnHOH MHOIOPYKaBHOCTHIO HPHYPOUCHBLI K YCThLE-
BLIM yuacTkaM OOJbUIMX PeK H K yuacTKaM BbIXOJa H3 Y3KOH leJe-
00pa3HOK JONUHBLI B WWHPOKYIO.

3.10. TopHass cKJI0HOBasg MHOropykaBHocTh {(cm. piuc. 3.2, §)
na0aio1aeTcsi NMPH BLIXOAE TOPHBIX NOTOKOB H3 Y3KHX  JAOJAHH  Ha
CK.JIOHDLI J10.JHHBI IJIABHOW pexkd. B 3ToM cayuae uamle Bcero noJ-
HOCTLIO Hcue3aeT AedCTBHe orpaHuHuuBatomero ¢axkropa. llortox
BeepoOOpa3znHo pacTekaeTrcss Mo CKJAOHY, co3jaBasi CBOIl KOHYC Bbl-
[1oca, 10 COoXpaHseT clle 3HayHuTeJsbHbIe YKJIOHLL. [Ipu npoxoxjieni
ce.lCii H 1IpH maBojKax peakon o0ecCnevyeHHOCTH MOTOK MclsieT MOJI0-
KCHIe OCHOBHOro pycaa (0aykpaHue 10 CcKJAOHY). BoulHOCH cenedt
OCC.1a10T Vv MoJAH0KHA o0Lero KoHyca Bbinoca. Ha npuyctheBbiXx yua-
CIhaN KOHYCBHI BDLIIIOCAZ BBLIJIBHFAIOTCS Ha MOUMY rJaaBHOH peKH, IO-
CTCHeHHO YMEHbllias €€ pa3Mepnl, HHOrja HoJHOCTLIO MePEKPbhIBAIOT
HOHMY, CTeCHHIOT DPYCJA0 H jJaxKe 4acTHYHO MNEeperopaKHUBaloT ero, co-
3;1aBasi NOANOp Ha BbllIeaexallleM yyacTkKe H yBeJHUMBAA YKJIOHLI
Ha nHipKesaexauleM. YraszaHHoe 0O0CTOATebCTBO 4acTO SIBJAAETCH pH-
GHHOIT H3MeleHns] THIOB pPYCJOBOro mnpouecca Ha pexkax 30tk BAM.

3.11. Toputas pycsioBass MHOropykasuoct, (cMm. puc. 3.2, 9) otT.1i-
yaetcst OT pPaBHHHHOM OOJbIIHMH YKJOHaAMH, O0JbuIeH KPYNHOCTLIO
nOHHBLIX HaHOocoB. [loTOK He BBLIXOAS 3a npenesbl 1aBOJOUHOIO pycJa
dopripyeT ocepeaxd U nodoydu. Ilpu 6wictpom cnane ypoBHeH oHU
COXPAHAIOT cBOU pazmepbl H (OpMbI. B Me)eHb NOTOK yIpaBasieTCH
pyveagon. Ilporokn umernoT nebGospblUyI0 JJHHY M HanpaBJeHbl 1O/
PA3UbNI yrJaMH K OCHOBHOMY BOJOTOKY, BIJIOTH A0 NPSIMOTO.

Ila yuacTkax ¢ TOpPHON pPYCJOBOH MHOTCOPYKABHOCTLIO pyciio I
[oiiva CJ0XKeHbl H3 KPYIHOrO BaJiyHHO-raJieuHoro marepunajna. Ha ra-
KHX VyacTKax 4allle BCEro pacnonoxeHpl rJayOOKHE «TaJjHKH», CAYT-
HIKAMH KOTOPBLIX $BJSIOTCS THraHTCKHE TOMOJS W HBA  KUO3CHHSY.
[Kpyvnuslit rpy6000/I0MOUHBIH MaTepHaJ NOCTYyIiaeT HENOCPeACTBeHHO
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Puc. 3.3. [lnanoBoe usobpaxkeHue (a), nepcrnekTHBHOe (6) H cxemaTHyeckoe (8) H300parkeHHe CTOKa M0 Maph.

CO CKJIOHOB JOJIHHBLI. NXOPOWO OKaTtall-
HBIH OYeHL KpPYNHBIH MaTepna.g oce-
AaeT Ha OTAEJbLHBIX Yy4yacTKax [10C.1¢
[MEPHOJIHYECKH IPOXOJAALIHX ce.leii.

3.12. Hanenunas MHOTOPYKABHOCT
(cm. pue. 3.2, 10)—>310 pyc.oBas
(uallle BCero ropHasi) MHOTOPYKaBHOCTD
Ha ydacTkax HaJaeAHbIX noaauH. Haae1w
nepecTpauBaeT pPYCJOBYIO MHOIOPYKaB-
HOCTb, pacCUIHpPSieT PycJo, yMeHbiaer
YKJIOHBI,  CNOCOOCTBYET  aKKyMYV/siILiiH
HanocoB. llo kaprorpaduueckiun aarte-
pHaJilaMm  BBISIBJASICTCH  onpe;Leaeliias
CBSI3b MEIKJY OTHOLWIEHHSIMH YKJIOHOB I
HIHPHHBI pycJia COOTBETCTBEHHO Ha Yua-
CTKE BbIllle HaJeJAH (pycJao c:kaTo) H 1a
yyacTKe HaJielH (pe3koe pacuiipexie
pycaa). Ilpu pacuupennn pycsaa B 3 pa-
3a HaJelb, KakK TIpaBu/J0, obpa3yvercs
0e3 H3MEHEHHSI YKJIOHOB, a MpIi paciiii-
peHHHn pycjaa B 0O pa3 yKJOHBI VMeHb-
IIaI0TCsl NpHMEpHO B 4 pa3a.

Ha yuacTkax ¢ Hagaeanoii mHoropy-
KaBHOCTbIO MOJHOCTBI OTCYTCTBYET JIpe-
BeCHasi pPacTHTEJbHOCTL Ha OCTpPOBax;
OHH MOKPBITbl KapJHKOBOH pacTHTE.1b-
HOCTBIO. HcKJoueHHe coOCTaBaASIIOT OCT-
poBa, OTCEYEHHBIC HaJe/Abl0 OT KOpeH-
Horo Oepera, OTMETKH KOTOPOIO BbIlIE
JI@JISTHOTO TIOJIS.

OTmMeueHa HEYCTOHUHBOCTL B IL1aHe
BceX MPOTOKOB H ocTpoBoB. [liowian
3apacTaHHUsi  OCepeJKOB [MpPHMEpPHO B
2 pasa OoJiblile MnJoUlaAH pa3mbiBa OCT-
POBOB. 3TO YacTHUHO MOATBEpPIKI1acT
HaJUyHe HHTEHCHUBHOH aKKyMYJASLHH, O
B OCHOBHOM OODBSACHSIETCH  KHBYUYECTDLIO
KapJHKOBOH pPaCTHTEILIIOCTH, KOTOpas
nepeMeunlaeTcss BHH3 MO TeEUeHH Ha
OOpYyLIEHHBIX TOYBOTPYHTOBLIX  Maccli-
Bax. llocse mnoape3ku wmaccHBOB IMOTO-
KOM PpacTHUTEJIbHOCThL OcCelaeT Ha oce-
peiKax, CrnocoOoCcTBys HX OBICTPOMY 3a-
pacTaHuio. B maBojOK rocse OTTalBa-
HUSI JKHJbLHBIX JbJ0OB o00OpasyloTcs  HO-
Bble MNpOTOKH. OHM HMET BHI1 Y3KOIl
raybokoit kaHasbl. [loTok pacmupser
KaHaBy, npeBpalias ee B pyc.o,
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3.13. Buigykaenuoe meangpiposanue (cM. puc. 3.2, I1) nBa pe-
kKaXx 30Hpl DAM BeTpeyaercst Ha ydyacTKax pekK ¢ npeobaajatoliim
BJHSIHHEM OrpaHuyuBaiouiero @axkropa. OrpadHduuBaloWuid  PagTop
3jlecb HEeJIHKOM ONpele/sieT XapaxkTep pyc/joBoro npouecca. B pe-
3y.bpTaTe OOKOBOTO OrpaHuyeHius noTokKa o0pa3oBaHbl NPAMOJIHHEN-
Hbie y4acTKH HJMW BbIHYXKAEHHBbI€ TOPHbLIE  H3JYUHHbLI, CJeJIyIolie
Haruban JA0JHHBL. Ha TakuxX ydyacTkax HHONAA BHUAHBI  33a4aTOYHLIE
noHMbl. B OCHOBHOM TIOHMBI OTCYTCTBYIOT, MHOIO IOPOIOB M BO10-
14,108, KOTOpble MOTI'YT OBITb KaK CJAEACTBHEM BbLIXOJa KOPEHHBIX I10-
PO/l B pycJae, Tak U pesysapratom o0Basjga ribid ¢ OTBECHBIX CKIOHOB
Ao bl TpauenopT AOHHBIX HaHOCOB OeccTpykTypHbii. [lusxku
OCTPOBA CJay2kKaT Kax Obl NnepeBasOulHbLIMU NYHKTAMM JUJIsI HaHOCOB.
JacTto OHH CJ0KEHB H3 KPYIHBIX KaMHEH W He MEHSIOT CBOero Me-
cropogoxenus. Kak npasii1o, BbIHYKACHHOC MeanJApHpOBaHHE BCTPe-
yacics Ha BePXHRX M CPEAHHX yHaCTKax ropHblx pex.

[Tpn nposBenetity THNH3ALHII PYCJAOBOro fIpollecca Ha PCKax 30HbI
DAM poLLeTenbl YUACTKH, Ha KOTOPBLIX HET BLIPAMKEHHOTIO HOBCPNHO-
CTHIOTO ¢10Ka — CTOK o Mapu (puc. 3.3). IlojnoOunle yuactku BeTpe-
HAl0TCS B BCPXOBLSIX MaJdblX NMPHTOKOB, Korjla CTOK BOJbl OCYILLECTB-
JSICTCS] 110 Beell IUMpuiie JOJIMHBL, a TakXKe Ha [PUYCTBEBLIX yuacT-
Kay HCKROTOPLIX IIPUTOKOB TaM, Tje locJe YHHUTOMXKEeHHS pPacTHTe/b-
Horo tionpopa nabawjalorcss OOWHUPHBIE OIVIBIBB 110 CKJOHAaM.

3.14. PesyabTaThl KapTHpPOBaHHsi THNOB PYCJOBOro npolecca,
onicanubix B nyHkrax 3.1—3.13, mpeacrasiiens B Npu/aoxKeHuu |[.

3.10. B npuioxeHuu 2 HOpeAcTaBaellbl  MaTrepuasibl  HA3eMHOIo
oOcaegoBanus pycean pexk Myu, Myskana, Kyauae, Hapsi, nosyyei-
HBIC ¢ JICIIONIb30BaHHEM a3podOoTOCHEMOK, a TaKKe JdaHHbie O KPYII-
IIOCTH JAOHHBLIX HAaHOCOB Ha pexkax Tpaccsl bAM (npusoxkenuns 3—D95).

OueHKa BO3MOMXHOCTH H3IMEHEeHHsi THIIA PYCAOBOro npoiecca
MpyU UHKEHEPHOM BMEIUATE/NbLCTBE

3.16. OucHka BO3MOJKHOCTH H3MCHEHHsS] THIIOB pPYCJOBOro  npo-
lecca paccMatTpuBaeTcsl NPUMEHUTENLHO K OCHOBIIOMY BHIAY HHIKe-
epnoit nesitenbHoctH Ha DAM, nabamoaaoweiics Ha pekax, a HMeHO,
K CTPOHTCALCTBY Ha OOHMaX JJAOpPOXKHBIX nacwine#t, gamO obOBanosa-
ILHs 11 11PCAMOCTOBLIX Hachilie#i. BosBeleHUC 3THX COOPYKEHHH Npu-
BO,IHT K II3MEHEHHI0 B NEpPBYIO Ouepejb OLHOIO K3 Tpex onpeaesito-
HUIX (PAKTOPOB PYCJAOBOrO MNpollecca — orpadruuBaioiero ¢akropa,
XapakTtepHuayioiiero c¢so0oaHOe pa3BUTHEe pycsa B JnyaHe. MameHenie
OorpatiiiyuBalonlero ¢gaxrtopa IMpH yKazalHbiX BHIAX CTPOUTEJLCTBA
COCTOHT B YMCHOLWEHHWH UIHPUHBI AKTHBHOH NOHMBI 59 W IWHPHHD
nosica pycao@opmupoBatiusi By p. Crenenp cxKaThugd aMOJUTYILbl 1171a-
HOBLIX KoJefaH¥i TNOoToKa XapakTepuayercss VKJAOHOM pekd [ H
YKJIOHOM jaHa JM0JHHBE [o. OTHOCHTENbHBIE 3HAUYEHHUSI LIUPHHBLI aKTHB-
HOIl 1oHMBl By/By p, WIHpHHBI Tosica pyciodopMmupoBauusi By p/B 1
VKJOHA jHa NoauHbl lo/] XapakrtepusyioT THII PYCJOBOro npouecca
(31ech B — wUpHHA pPycJla Ha YpOBHe MeXeHHBbIX OpoBOK).
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3.17. Ha rpadure B =[(Bo) (puc. 3.4) Kaxias KpHBas Xapak-
TePH3YCT 006J1acThb CYLUECTBOBAIIUA ONPEJNEJCHIIOTO THMNA  PYCJOBOIO
npouecca, HeOOXOAHUMLIM YycJAOBHeM 00pa30Balusi KOTOPOroO SIB.ISIETCS

onpejaesieHiioe 3HaueHHe OTHOCHTEJNLHOH [IHPHHBI AKTHBHOH MOIIMLI
Bo/s. Hpuw cOmimenun Goprtos poadunl (npu B ==const) uabd.no-

8 rrt
4.5~ -

o, Y & LN~

15 20 25 By nm

Puc. 3.4. PacnpejeseHde THIOB PYCJAOBOro npouecca
B 3aBHCHMOCTH OT LUHPHHBI peKd B W WHPHHBLI U4
aoaunbl B,

! — ceobonloe Meauapuposanie (CM); 2 — He3zaseplueHiioe
MeanapupoBanie (HHM); 3 — nofiMedHada MHOIOPVRABHOCTH
(TIM1D), 4 ~— orpavuyetttoe Meauapupogdiie (UMY 5 — qto

Gountenniti T ({1B); 6 — pychaobass MHOTOPYKABHOCTL
(PMH)

AaeTcsd MNOCJeNOBaTebHbIH Nepexod OT CBOOOLHOTO MeaH1pHPOBaliHs
K CTaAHH He3aBepUIEHHOT0 MEaHJIPHPOBAHHUA, TMOWUMEHHOH MHOTOPY-
KaBHOCTH, OTpaHUYCHHOMY MeEaHAPHPOBAHHIO, NOOOUHEBOMY pYC.1y H
PYCJIOBOH MHOTOPYKaABHOCTH.

Heob6xonumble ycJOBHSI, NPH KOTOPbIX peaJH3YeTcs yhaslaHHag
CMeHa THIIOB, COCTOAT B NPHOJHXKEHHOM COOJIIOJICHHH CpeaHHX 3iia-
HeHUH coOoTHoweHud Bo/B u By /B (taba. 3.1).
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Tabanua 3.1

3HAYeHHS XapPaKTEPHOH OTHOCHTEJbLHOH IMHPHHBLI 3JI€EMEHTOB AHAa JONHHDB
NpH PA3HLIX THMAX PYCAOBOrQ npouecca

m

CpenHee; cTavaaptT
T pyciaosora npouecca ) -
Bo/ B By p/B
Cpo0o:110e MealapHpoOBalile 18,30/4,57 8,86/2 53
[lezaBepluetnoe MeanapiipoBalibe [0,39/5,70 H,67(1,35
[ToiiMeniass MHOTODVKABHOCTD 6,50/1,79 5,58/1,85
OrpaHuyeHHOE MeaH,1pHpOBaHNe 5,11/1,10 3.41/0,71
[ToGounesblil THI 2.,43/0,54 1,18/0,24
PycooBass MHOTOPVKABIOCTE 1,92/0,64 1,01/0,05

3.18. Ha rpaduxe [ =](ly) (pHuc. 3.D) JHHHI CBHAETEJbCTBYIOT
O NPSIMOH HPONOPLUHOHAJBHOCTH YKJOHA PYCJOBOIO MHOTOKa  YKJOHY

r o/
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Puc. 3.5. Pacnpepenende THIOB pPYCJAOBOrO INpPOLECCa B 3aBHCHMOCTH OT YKJOHOB
noToKa / M AHa AOOJHHHL f,.

Yea. obGo3ttauenyst ¢M. Ha puc. 3.4.

JOJIHHBl B Ka»XIOM THHE pycJoBoro mnpoiuecca. Ilpsambie [ =}f(/p)
PaciloNOXKeHbl B TOH KE NOCJAEAOBATEJLHOCTH, UTO H MpsiMble B ==
= [ (Bp). M3meHenue OTHOCHUTENLHOI'O 3HauelHsl YKJIOHA JHa J0-
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JIHHBL [IpH NepexoAe OT CBOOOJHO MeaHJAPHUPYIOUIHX pycesa K IMPSAMbBIN
npeacrasgaeHo B Taba. 3.2
Tadauma 3.2

OTHocHTebHbIe 3HAYEHHA YKJOHA JAHAa AOJWHBLI NMPH Pa3HbIX THMaXx
PYCJAOBOro lpoiecca

CpegHee CTaHpapT
THII PYCAOBOTO Npollecca
Iy [
CeofoaHoe MeatjiplipoBaHHe 2,00/0,22
[{ezasepiennoe mMeaugpyposanue {,41/0,02
[TofiMeninas MHOrOpyKaBHOCTD 1,22/0,09
OrpaHuueHioe MeaHApIIpoBaHie [,16/0,06
[ToOouneBoe pycao | 1,07/0,04
PycsoBast MHOTOPYKaBHOCTD 1,03/0,03

CpenHHH YKJIOH peKH Ha ydacTKe MaxkpOo(dOpMbl Bblpa)KaeTcd c.e-
Ayouieil GopMyJIOH:
[ = 1,/(0,05B,/B + 0,95). (3.1)

3.19. KpurepuanpHoit xapakTepHCTHKON, onpejaensiomeil THO pyc-
JIOBOT'O TIPOIlecca, SIBJSIETCS MNpOH3BelleHHe IOBYX OTHOLICHHN:

(1/1) (B,/B) = A (3.9)
HJIU
(/o/1) (By. o/ B) = A,. (3.3)

CBsi3b MeXxJly yKalauubiMi napaMerpaMu npeacTaBjetia fa rpa-

¢dukax (puc. 3.6). Mexny [o// u Bo/B cywecTByeT aHaJ IHTHUECKA
3aBUCHMOCTD

I,/ = 0,05 (B,/B) + 0,95, (3.4)

a mexay Io/l v By /B —
1)l =0,04(B, ,/B)"* + 0,96. (3.5)

Cpeadue 3naueHus kputepus A npuBeneust B Tadn. 3.3.

Tabauma 3.3
Cpepnne 3navyenua A — kputepHs THUNA PYCAOBOro mnpoiecca

Cpefnee /cTanHgaptT
Tun pycJoBOro npouecca

KpuTepun A
CroboaHoe MeaHJApHpPOBaHHE 36,60/11,50
He3aBepuieloe MealApHpOBaHlie 14,60/4,01
[TofiMmennas MHOTOPYKaBHOCTD 7,93/2,43
OrpanuyenHoe MeaHjaplipoBalive b,93/1,34
[1odoutienbiil THI 2,60/0,09
PycsioBasi MHOTOPYKaBHOCTh 1,97/0,63
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B KauecTBe KpHTEpHAJbHOro rpadguxa THIIOB PYCJOBOrO  [1PO-
necca Hcnoabszyercss rpaduk A = [(Quaxc) (puc. 3.7), rae Osuanc—
3HAYCHHE Cpejailero MHOTOJEeTHero MAKCHMAJbHOIO pacaoja  BOADI,
M3/c.

3.20. Haa nporiosa Tuna pycjaoBOro npouecca MNpH  CTeCHCHHI
NOHMbL fAamM0aMH (HacChUIAMH AJs NOJ0THA KeJAe3HOH 10pori) cJe-
JIyeT B KauecTBe HPOTHOCTHYECKHX HCNOJbL30BATL 3aBUCHMOCTH (J3.2),
(3.3), a rtaxke 3saBucumoctdH [o/I =[(Bo/B);, I/l =[(By ,/B):
lo=f(/); Bo=[(B); A=[(Qmaxc); Bn p=[(B).

[lpy npoeKTHpoBaHHH MOTYT BeTpedyaThCcsl jBa chaydyasi:  |) 1Hn
PYCJaOBOro npoygecca B pycJae, orpaxKJeHHom jaamOaMu, coxpausieics;
2) eCTCCTBEHHBIH (ObITOBOH) THN PYCJOBOrO Npoliecca 3aMensieTcs
ApYrim BHOJNE OlpeJeseliiblM THIIOM PYCJAOBOro Npolecca.

Ilas1 BBINOJHEHHSA MNMEepBOro yCJOBHUSI He0oOXOAHMO, YTODbl NpPOeKT-
HOC sHaueHHe KpHTepHs Ay, OocTaBaJioch pPaBHbIM OBITOBOMY 3Haue-
1o kpurepusi As, T. e. App=Ag. O06.acTh NPUHAEITLIEKHOCTH [O-
BOFO 3HauCuinl KpuTtepusa App JOMKHA  HPOBEPATHCS 10 rpaduny
(cM. puc. 3.6).

Bo BTOpUM caydyae B COOTBETCTBHH C 3ajaltHbiM B MNPOCKTC THIOM
pycsaosoro mnpouecca no Taba. 3.3 ¥ rpapuky A = [(Omaxe) (cM.
puc. 3.7) onpeaensieTcss 4ducJeHHOe 3HavenHe Kputepus App. Jladace
noabupaiTcsi 3HaueHuss napamerpoB [o/l, Bo/B, Bu /B, Kotopuoie
COCTABASIOT pacueTHoe 3HaueHde kKpHTepusi Apny. Ilpu 3toMmM  Beuln-
uuHbl fof!, Bo/B w By p/B ROAXKHBL OTBeYaTb MNPOEKTHOMY THRY pyc-
JIOBOrO Ipouecca B COOTBETCTBHH c rpadukamMu (puc. 3.4 u 3.5) #
Taba. 3.1.

3.21. Tlpu crecHeHun noHMel AaMOaMH MOCTOBOrO nepexopa Ha-
PAAY C KOJUYECTBEHHOH OUEHKOH BO3MOMHOCTH H3MEHEHHS THIA pyc-
JOBOTO MpoHecca CAeAYeT YUYUTHIBATL XapaKTep KauyecTBEHHDLIX H3Mme-
HeHUH PYCJOBOro Ipouecca.

3.22. CTenenn BO3AeHCTBHA AamMb MOCTOBOro I1epexojta Ha pyc-
noBble 06pasoBaHUsa ONpeAeasieTcsl I'VIABHBIM 00pasoM JABYMS 00CTOSA-
TeJIbLCTBAMH: TUNOM DPYCJOBOrO IpoUecca B MECTe CY:KeHHd H Be.li-
qUHOH CTeCHeHUs TNOHMB H pycJia MOCTOBLIMH COOPYXEHUAMI.

3.23. Ilpu JseHTOUYHOrpsI/IOBOM, OCepeiaKoBOM, MOOOYHEBOM pyc.aax
BO3/leliCTBHE MOCTOBOIO Iepexojla Ha THI  pycJga He  BbIpas3HTCs
B IpHHUMNHAJLIOM H3MeHeHHH THna. [Ipousofner quulb lepecrpoHka
napamMeTpoB MHKpPO- U Me3odopMm, macuirad KOTOPOH ONpeNeTHT cTe-
euh cxxaTiisl pycjia MOCTOM.

3.24. Haubonvlllee BO3JeHCTBHE Ha THI  Npollecca OKasbiBaer
MOCTOBOH TCpPexo/l, pPaclloNOXKeHHbLIH Ha yyacTKe MeaHJIpHPVIOULHX
pycead. Pexu siroro THna umetoT Oonblloe pacnpocTrpaHedHye B 30He€
BAM. CyuinocTr H3MeHeHHS PYCJOBOrO H THAPABIHUYECKOTO pPersiiMa
MEauApUpyoulell pekd MOXKeT OblTh pacCMOTpeHa  PUMEHHTEILIO
K TpeM XapakTepHbpI™t 3o0llaM  BJAUSAHHA  [Iepexoja: MpPeaMOCTOBOM
(Bbllle MoOCTa), NMOAMOCTOBOH M 3aMOCTOBOH (HHKe MocTta). Hanna
peIMOCTOBOI0 H 3aMOCTOBOIO yudacTKOB cooTBeTcTBYyeT 4—10 113.1y-
YHHaM OBITOBOrO pycJha.
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B npeamocTtoBod 30He cBOOOANIOe MeaHApupoBatiie, ociapasicl
HCH3MEHHBIM, MEHseT JHUIL CBOU NokKazaTeIH, a B  3aMOCTOBOI —-
3TOT THIN Npolecca MOXeT IepexoauTh B OCCPELKOBbLIN 111 1ToOOM-
HEeBLI THB, HJIM B MEHEE pPA3BHUTbIE pPasHOBUAHOCTH Meal (PHPOBAU-
WS — orpanuuciuioe HaW HesaBepweHHoe (pHe. 3.8). B npe tvocio-
BOH 30HC [POUCNOAHT [epecTpoika Haayuui. B uanpasiieintin n oty
HX pasMepbl H CKOpPOCTH I1aHOBLIX Jedopmauiiil ymenntmatores:  [lo
CBOEMY OUepT4HHIO N3J0YUHHBLI YacTO 1NPHHIIMAIT  aCHMMETPHUNYIO,
CILIOCHYTYIO (POpPMY, HX BEpPUIHHbBI 4YacTO Hanpas.l€Hbl B CTUPOHY
MocTa. Mcekoiouenie cocTaBasgeT H3AYUHHa, cMexXxlas ¢ MocTow. Ona
paiBHBaeTcCa DErpeccuBto, Ha-
BCTpeuy ABHKEHHIO NOTOKA, PA3-
BOpauuBasic y ODeperosoro
YCTOSI MOCTA

3.26. Bo3neiicTtBilo MOCTOBO-
ro nepexoja  NnOJABEPraloTCs
TaKXKe pycjgoBble (PopMn HHU3-
NIHX nopsakos. Tlasg:xp nzny-
UHH,  paclioJoXeniible  MeXIy
HUMKH  rpednn nepexaroB  H
JIEHTOYHBIC  TIpPaaLl o Mmepe

Puc. 3.8. XapaxTep H3MeHCHHS
THIIA PYCJAOBOTO Tipoliecca Ha
p. llecue (a, 8) u p. Ilpunstu
(6) B 3aBHCHMOCTH OT CTeIEHH
CTECHEHHS MeauApHpPYIOUIEro pyc-
JJa MOCTOBBIM [€PEXOAOM.

npnbANKeHa K MOCTY YMeHbUIAIOT CKOPOCTH CBOHMX [LTAHOBLIN 1C-
dopmaunii. HTo KacaeTcs BbICOTHLIX AedOpMalHi, TO NJIAX 1 1pe-
OeHb neperKaTa H3JIYUHHBI, CMEXKHOH ¢ MOCTOM, HAapacCTalT B BBICOTY
HHTEeHCHBHee, ueM Ha JIPYrUX H3.yuyHHaXx.

3.26. B noaMocTOBOH 30He nepeMellieHHe pycaa B [aue orpa-
IHHUYEeHO MOCTOBLIMH onopamu. OAHaKo, Kak H3BeCTHO, Ionepcutntii
npodpuJIbL pyciaa npH 3TOM He OCTaeTcs HeusMmeHHnniM. B 3Toil 3onc
(hOpMHPYIOTCST ocepe/ikH, 1oOOoUHH, JeHTounble rpsabl. X «nanpan-
JseT» B IO/ IMOCTOBOH [pOJIeT Yy4acCTOK pycsa, CONpAraiolii iiep-
BVIO H3JyUuHily ¢ NOAMOCTOBBIM pyc.aoM. Flameuss mecrono.iozctiie
I KPHBHINY pycJia, H3JAyUYHHa MePHOHYECKH <«HanpapiIsieT» CTPYK-
Typlibie (OpMbBI HAHOCOB B pas3tbLIC yuyacTKu  TOAMOCTOBOTO  pyc.a.
b pesynwTale 3Toro MmakcimaJdbnias riaybuna B IOJAMOCTOBONM cevye-
HHII pycia TaKiXKe MNepHOJHYeCKH MepeMelraeTcs OT oJjioro  depera
K ApyroMmy. BecbMa arxtTupibl Ha MNOAMOCTOBOV VUACTKE H  \HKDO-
QPOpPMBI — HX BBICOTA H CKOPOCThH ABHZKCHHST BO3PacTaloT 110 CpaBHC-
HIIO ¢ DLITOBLIM COCTOSAHIIEM.

3.27. Hiuxe MOCTOBOro nepexoja, B 3aMOCTOBOH 30H€, Hpil CH.1lh-
HOM  CTeCHeHHH TNOHMBI PYyCJO pekH CHPAMJASETCs H NPaKTHYCCKH
TepsieT uepTol ¢BOOOANOro MEeaHApPHUPOBAHUA.

33



4. OLEHKA TEMIIOB JEPOPMALUNUMHN PYCEJI PEK 30HDbI
bAM

Temnbt nJjaHoBbIX AedopmMauHH

4.1. 3aKoHOMepHOe pa3BHTHE UEJOCTHLIX MOPQOJOTUUECKHX 006-
pDa30BaHHH pEYHOrOo pycsga U I[NOHMBI [pPH Pa3JJHUHBIX TUHIAX pPYCJIo-
BUIO TMpoliecca Ha peKax 30Hn DAM npuBOAHWT K pas3aMuHoi cxeme
il TeMI1aM HX 0.1aHOBbIX AedopMauuil (npujoxeHue 6).

4.2. Ilpn nobGouHeBOM H OCepelKOBOM THIIAX PYCJ0OBOr0O npouecca
xapaKrep nJaHOBBIX JAed@opMalMHd BHEUIHHX O4YepTaHUuH pycJia HOCHUT
HeperyJaspHbli, JoKaJbHBLIH Xxapaxkrep. IlnaHoBhiMH  jedOpMauHsiMu
pyci1a ¢ noOOuHeBbIM H OCEPeAKOBbIM THIIAMH pPYCJOBOTO I[1pOLECCa
MOXKHO ipeHeldpeys.

4.3. Hanboabuieil HeollpeJeJIeHHOCTbIO XapakTepa H TeMIMOB I71a-
HOBBLIX JdedopMauud pycaa B 30He BAM otanyalorcs pexu ¢ Ha-
ne 10l MHOTOPYKaBHOCTLIO {pHc. 4.1, nmpHoxkeHHe 0).

4.4. Ejxnnaa cxema, HO paajdyHble TeMIlbl pa3MbiBa BOTHYTLIX
OeperoB pycesa peK ¢ OrpaHdyeHHbIM H CBOOOJAHBIM  MeaH/PHPOBA-
HHEM, a TaKXe Yy4yacTKOB pycesa ¢ He3aBeplUeHHbIM MeaHJApHUpOBa-
lHea Ha pekax Tpacchl DAM onpenensior pasJsiiuyHble CPOKH pPa3BU-
(5] HOJIIOr0 HHKJAa [JaHOBBIX JjedopMaiHHid pycsaa (pHc. 4.2, NpH-
Joxenne 0).

4.5. llporHosupoBaHue TeMNOB IIJaHOBbIX JAedgopMauuil pyced
MeaHAPHPVYIOIIHX peK NPpH HAJHUYHH JABYX PAa3HOBPEMEHHbLIX PYCJAOBBIX
CbeMOK paccMaTpHBAaeMOH HU3JAyuHHbI, B TOM 4YHCJE OJHOH COBpPEMEH-
HOH CbHEeMKH, NPOU3BOAUTCS Ha OCHOBe 3KCTPANOJAUMM BEJIHUHH CMe-
weHist Oeperos pycJga, olipeaelisieMblXx COBMeElLleHHEM HCXOJHLIX IiJa-
HOB pycC.a, BbIIIOJHEHHbIX ¢ HHTepBaJIoM He MeHee 5—7 JjeT (IpH
Ha lHUHH Tpex pPA3HOBPeMeHHbIX CbeMGK JOCTOBEPHOCTbL MNPOrHO3a
CYLLECTBEHHO BO3pacTaer).

4.6. CoBmellelile MJAaHOB BLINOJIHSAETCA [0 KOOPAHHATHOH CeTKe
.13 IO HE H3MEHSIIOUWHUM CBOErO NOJOKEHHS AeTaJjJsiM MECTHOCTH.

4.7. KOuTpo.b BBIABJAEHHBIX IIPH COBMEIIEHHH CBHEMOK 30H MJa-
HOBBLIX JedopManud MOKeT ObiTb OCYIIECTBJEH [0 CJAeAYIOLLUM MpPH-
3laKaM, YycTaHaB/JHBaeMbiM B XoJe MOp(doJoruyeckoro odcjaeloBa-
i1 yuacTKa pycJa Npyd HU3KHX YPOBHSIX BOJMBI:

— 30HaM pasMbiBa COOTBETCTBYeT YETKO BblpaxkeuHass OpOBKa
Oepera, kpyrtoil 6eperoBoH OTKOC, JHIIEHHLIH pPAacTHTEJNLHOCTH, CO
Coe.daMil neaaBnux oOpyiienul;

— B npejesax 30n Hambia Oposka Oepcra criaxeua, Oepero-
BOHII OTKOC, NOPOCLINH KYCTapHHUKOM M TpaBod, UMeeT MNOJOrCHe oyep-
| AH S,

[la Ka))10M 113 COBMEIUEHHBbIX IIaHOB o0ONO3HAOT HauboJee xa-
pakTepHble MOp(@OJOrHyecKHe 3JIeMeHThbl, TaKue, KaK BCPUIHIILL 1
Touky neperiba . THHIHH OpPOBOK BOTCHYTOIO H  BbLINYKJAOIO Oeperos,
FpebHN 1 10ABAaIbA ME30(MOpPM H T. II.

JKCTpanoaupysa cMellelHe XxapakTepHblX TO4YEeK pycia Mo  la-
IPABJICHHIO 0 YO BeJHYHHE, [OJAYYaloT I[OJIOXKeHHe pycja Ha Nnpo-
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FHO3UpYeMbIH  CpOK. lipH
5TOM HEOOXOAHMO INIPHHH-
MaTh BO BHHMmaHle 00CTO-
ATeJIbCTBA, CIOCOOHBLIE H3-
MEHHTbL XapakTep PpycJo-
BbIX jehopmanHn, B ua-
CTHOCTH, DPHOJMKCHNC 13-
JYUHHLE K LOPECHHOMY
CKAOHY AOJMILL WIH  OC-
Tanny, obpazoBaHue cnps-
MASIOWMX [POTOKOR  Ha
CMEXXHbIX H3JYy4YHHaX.

4.8. OnpasabiBaeMOCTh
NporHo3a cJeayetr  CuH-
TaTh TEM Bbllile, UeMm

— HajexXHed HCXOjHble
MJ1aHbl H HX COBMEUIEHIIC;

— noapobHee oOcCBelleH
DYCJOBBIMII CbEMKaMH npe-
ABIAYUIRH  NOQJ  pasBuTHi
H3JIYUHHBL;

— MeHplle  BapHalHs
MHTEHCHBHOCTH [MJIaHOBOIO
nepemenieus U3JIYUHHDI
3a  NEPHON COBMEUIEeHHS]
ChEMOK H  Nporuo3upye-
MBIH NEPUOL;

—  NPOJMOJKHTEJbHEH
10 CPABHEHHID C IIePHOAOM
KOJIEOAHUH BOJHOCTH CPOK
IPOrHO3a H IMPOMEKYTKH
BpEMEHH MEXAY CAEAYIO-
MHMH APYr 3a APYrom |c-
XOAHBIMH PYCJOBBIMH ChCM-
KAMH.

4.9. Ilpun  oTCyTCTBHH
ChEeMOK TIpeNUIECTBYIOULHX
MOJIOKEHHH JAaHHOH H3JY-
YHHBI, HO HaJdHUYHH TOH00-
HBIX MaTepluadsoB 1o o/l
HOW L1 HCCKOJIbKUM
H3JY4YHHAaM paccMaTtplBae-
MOTO MOD(}OJTOrHUYCCKH O]1-
HOPOJHOI'0 yuacTKa, MNpor-
HO3 nJaHoOBbLIX Aedopma-
IIHH  COCTaB.siCTCH  CJe-
AyIOMHM obpa3om.

['panuunl 30H  nJaaHo-
BbIX Jedopmallui yeTanas-

V101,

Bepximi CanvKan ¢ HaacAnol MHOFOPVRABHOCTLES,

JCHOPMALLIN i1 VUACTKE pyena p.

HTAHOGBLEN

L CM

4.1,

Phe,

d - HI MBI,

d = DUIMbBLID,

(v 1.,

ey,

CLOMED 1Y

12—

J — CcLueMika 1Yot g
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Puc. 4.2, Temnn nmnaHoBulX aedopMmaundii Ha pekax Yapa (cBobogHOe mMeaHapuposanue) u MHramakHt (He3aBeplueH-
HOoe MeaHJApHpPOBaHHe), M/TOA.

] — cveMka 1964 r.; 2 — cbemMKa 1975 r.; 3 — pa3mbiB; 4 — HaMbiB,




JUBAIOTCs IO YKa3aHHBIM B 1. 4.7 npu3HakaM U Ha OCHOBaHHH pYCJIO-
BOH CHEMKH IO BeJIHUHHE CMelleHHs JIHHUU HAUOOJIbIUHUX TIJAYyOHH OT-
HOCHTEJIbHO TeOMeTPHUYECKOH CpeJlHeH JIUHUH pycJsa (B JoOOM CTBOpe,
HOpMAJAbHOM K OCEBOH JIHHUH pycsa, Oepera nepeMeufarTcsi OT
cpellHeH JIHHHH B CTOPOHY JIMHHH HaHOOJbUIHX r1yOuH).

CMmeuieHHe Lg OeperoBoi JIUHHH B HNPOHU3BOJILHOM CTBOpE JAaHHOH
U3JIYUHHDBI BBIUHCJASETCA MO (hopMyJie

Lo =kC T oy (H yaxe — H)/(Hun — H), (4.1)

rpe Hyaxe — Haubousbluasg raybHHa B pacyeTHOM nonepeunuke; Hy,—
panOousbiiag rayOuHa B Ipenesax BCEH H3JYuHHBI;, [ — cpennsis
r/iyOMHA JBYX CMEKHLIX NepeKaToB; Bce TIJIYOHHBI  JOJKHLI  ObITh
NpUBeJeHbl K OJHOMY YPOBHIO; R — KO3()(PHUHEHT CKOPOCTH pa3BH-
TUSI H3JYUHHUDbI, 3aBHCAUIUH OT CTEINEHH ee pPa3BHTOCTH, BbIDAKAECMOH
3HayeHueM yrJja pasBopoTa ag, U onpepessieMbldt no tabdju. 4.1; Typ—
Mepuos IMpPOrHO3a HJAU pacueTHBIH CPOK 3IKCIJIYATALUH COODYKEHHS.

Tab6auua 4.1
a . - . . 10 20 30 40 55 70 85 100 125 170 215 240 260
k.... 0, 02 03 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,9 0,8 0,7

Bxonsuias B ¢gopmyJy (4.1) MaxkcuMaJbHO BO3MOXHast IJisi pac-
CMaTpUBaeMoro MOpP(OJOrHYecKH OAHOPOLHOIO yyacTKa CKOPOCTH
J1aHOBBLIX aedopMauuid C,; BblUHMCASLTCA 110 popmyJe

_2: (Cifki)
Crg = — , (4.2)

Mys

rne C; — HauboJsbliasi CKOPOCTh CMellleHHs1 OeperoB B Impejesiax
KaxJA0H M3JYUYMHBI, /JIE KOTOPOH HUMEIOTCH JaHHble COBMELIEHHS pyC-
JOBbIX CBHEMOK; k; — TaOJIHYHbiCe 3HayeHUSA KOIPPULHEHTA CKOPOCTH
pasBUTHUSl COOTBETCTBYIOLIEU HM3JIYUUHBI, Hyz — YHCJO H3JAYYHH, MO KO-
TOPDLIM UMEIOTCS JaHHble COBMEICHHH.

CpeaHsid no nepuMerpy BOruyroro Oepera CKOPOCTL pPa3MbIBa
Oepera xakaol H3ayunHbl coctasjasier 0,66 nauGousplueit na Jjannoii
H3JyyHHe.

4.10. Ilpn noaHoM OTCYTCTBHHM JaHHBIX [10 cMmelleilinio Oeperos
B Ipenesax paccMaTpHBaeMOro yuyacTkKa CJeAyeT HCHNOJL30BaTh Ma-
T€puaJs 1o Jpyrod peke, KOTOPYIO MOXKHO paccMatpuBaTh, B  Kaue-
CTBe aHaJiora. Peka-aHaJor J0JI2KHA OTHOCUTLCS K TOMY 2Ke THIY
pycsaoBoro mpollecca, UMETh IPUMEpPHO TOT Ke COCTAaB aJJloBHS H
Xapakrtep cTpoeHuss Oeperos, Ty Xe BOAHOCTbL H THAPOJOTHUECKHH pe-
KHM, YTO H HCCeayeMmas pexa.
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MeTonbl OUCHKH XapakKTEPHCTHK TPaAHCNOPTa HAHOCOB,
pycjaosbix ¢opM U BHYTPUPYCAOBLIX AedhopMauunit

4.11. dus olleHKH (OpMbl TpaHCHOOPTa YacTHL HAaHOCOB B pEKax
(BieuycHUe, casabTaliusi, B3BeUlHBaHHE) CjeayeT MN0JAb30BaThCs (Pop-
MyJaMH XapakTepPHBIX 3HAUCHHH BEPTHKAJNbLHOH KOMIOHEHTBHI [YJiLCA-
HOHuBIX cKopocTel (no A. b, Knagpeuy):

—- OCcpeaHeHnoe BO BpeMeUd H 1o I'AYOHHC IIOTOKA  3Hadelle
BCPTHKAJILHOH KOMITIOHEHTH!

Uep. s = 0,410; (4.3)

— ocpenHenHoe no raybuHe mMakcumaJgabHOe 3HaudellHe BEePTHKAJb-
IO KOMIOHEHTh

Umaxe. cp. B = I :280*; (44)

— nanboJdsuiee BO3MOXKHOE NpH AAHHOM THAPABJIHYECKOM  pe-
KHME 3HayelnHe BepTukaabHOR komnonentot B 30He (0,15—0,40) H
OT jitla NOoToKa

Upaxe == 1,750,.. (4.5)

31iece H raybupa noroxka; v, — AHHAMHYECKast CKOPOCTb, Olpeje-
Jsiemast no popmyJie

v, =A/gHI, (4.6)

rie [ — yxaol NOBEPXHOCTH HOTOKA.

4.12. ®opMa ABHXXEHHST 4YACTUL HAHOCOB YCTAHaBJHBaeTcCs NyTeM
CONOCTABJACHHUA THAPABAUYECKOH KPYynHOCTU dYacTuu (Tabna. 4.2) ¢ xa-
PAKTEPHBIMH 3HAUYEHHAMH BepPTHKaJbHOH KOMIIOHEHTHI, onpejesse-
MBLIMH ¢ TOMOUILIO 33BUHCHMOCTel (4.3)—(4.6).

Ecan

12 > UMHKC:

FI¢ ¢ — FUApaBiHuecKkan KpynHocTh, HAaHOCHI NepeMmentarnTcd B popMme
B.1CHEHHS 110 JHY.
Ecea

Umake ; U :..'2 Umaxe. cp. 8s

Hanochbl nepementaroTes B hopme casbTallid BOJH3H RHA.
Ecan

Ucp. B g 2 g Umake. ¢p. 8
CANbTHPYIOWHE YACTHULI AOCTHIAIOT CepeiHHbl TJAYOHHBI IMOTOKA.
Ecan
1 < 5ﬂp_ By

HaHOCHl MepexoiaT BO B3BeIUIEHHOE COCTOfHHE W pPaclpOoCTPaHaIoTCs
lia Bclo ray0Ouny nortoka.

4.13. g onpegeneHus 3HakonepeMeHHbIXx aedopmauuil jagHa H
pacxoja JROHHbLIX HAHOCOB HEOOXOAUMO OnpeneslHTh IreOMeTpHUecKHE
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['uapaBiAHYeCKas KPynHocTs uactvy u=F (d, 8) (no B. B. PomaHosckomy), m/c

Tabauma 4 2

w
l

d MM

100,0
80,0
50,0
30,0
20,0
15,0
10,0

7,00
H,00
4,00
3,00
2,50
2,20
2,00

3,00
2,50
2,20
2,00
[,80
1,50
1,20
1,00
J,80
0,50
0,30
0,20
0,10

B=b/a
1,0 0,9 0,8 0,7 0,6
U U S S R S
TypOyJeHTHBIT pexXHUM OcaXaenus
2,16 1,86 1,55 1,24 0,94
1,94 |, 66 [,39 1,12 0,84
[,03 1,32 [, 10 0,88 0,67
1,18 1,02 0,85 0,68 0,52
0,96 0,83 | 0,69 0,56 0,42
0,84 0,72 0,60 0,48 0,37
0,68 0,59 0,49 0,39 0,30
0,57 0,49 0,41 0,33 0,25
0,48 0,42 0,35 0,28 0,21
0,43 0,37 0,31 0,25 0, 19
0,38 U, 32 0,27 0,22
0,34 0,29 0,25
0,32 0,28
0,31 I
[lepexonHblli pexXuUM ocaxKaeHud
0,16
| 0,20 0,15
0,23 0,18 0,14
0,26 0,21 0,17 0,13
0,27 0,23 0,20 0, 16 0,13
0,24 0,20 0,17 0,14 0,11
0,19 0,17 0,14 0,12 0,10
0,16 0,14 0,12 0,10 0,09
0,13 0,1l | 0,10 0,08 0,07
0,08 0,07 l 0,06 0,05 0,05
0,04 0,04 J,03 0,03 0,03
0,02 0,02 0,02 0,02 0,02
0,01 0,01 0,01 0,01 J,01

0,060
0,040
0,030
0,020
0,010
0,005
0,004
0,002
0,001

|'

I

JlaMuHapnbii peXxXiM oca<acHHSA

b 0,00195
0,00125

(0, 00070
(,00031
0,000078
0, 000020

I 0,000012
0, 0000031
0,00000078

[IlpuMeyanue a— QJHHA YACTHUB, b — WHPHHA YacTHUB; d — AHaAMeTp ua-

CTHIB, © — KoadPuuHeHT POpPMBl HACTHUH,
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pasMepbl H AMHaMiiueckHe IMOKA3aTCAH PYCJOBLIX MHKpPOGOpM (rpsa)
h mesohopm (nobouneil, ocepeikoB, misxKel).

1.14. K mukpogpopmam peUHero pycia OTHOCHTCH MaJONNEPLHOMH-
tbic, BOJ100GPA3NbIC JIOHHbIE CTPYKTYPLI MacCOBOIO paclipocTpalle-
it B pycdie, COH3IMEPHMBIC C rayOnioil notoxa, oépaawomn{ecﬂ npn
CKOPOCTSIX MOTOKA, 1PeBLIUAIOULIX HepasMblBaloulue (Tabs.4.3u4.4).

4.15. Hauna rpan iy B MeTPAX NPH YCTAHOBHBIIEMCA PeiKHME ABil-
SKCHINSL BOJLL onpejeasterca no 3asHcHmocTi b, @, Cunuienko

[, = H +/ C¥g, (4.7)

e C— kostppuunent llesn na pacuernoit Beptukanu, m%°/c; H —
coyOHIa MOTOKAa Ha BEPTHKAJH, M, g — YCKOpeHHe c¢BOOOAHOro mnajme-
s, pastioe 9,81 m?/c.

4.16. Buicory rpsia A, B MeTpax onpeaejstb 1o  Qopmyae
3. C. KnHopoasa

e = 3,5H [(1 — v,/0)'"] / (1g ot 6), (4.8)

no ¢gopmydae b. ®. Cunwenko 1 3. /1. Konannanu
hrEQII d (U—*Uﬂ)lﬂ

N Ua (4.9)

H.1i1 No 3aBiicuMocTaMm b. @©. CHullleHKO:
he = 0,20H npu H <1 M, (4.10)
hy=0,24 0,14 npu H > 1 m. (4.11)

4.17. Cxopoceth cMmeuwienus Mukpodopm (rpsa) onpenensiercs o
popmysec Cunmenko u Konannauy

C.= 0,019 Fr® (4.12)

A o nomorpaMmmam {puc. 4.3).

B dopmynax (4.7)—(4.12) v —cpennsia ckOpocTb NOTOKA, M/C;
U'o— Hepaamblpamullasi CKOpPpoCThL HOTOoKa, M/fc, onpepensemass no
Tadn. 4.3, 4.4; Fr =v/+/ gH —uucno ®pyna.

118, Tlepnoa nBHAccnHs Tpsj ycTaHOBHBLIErocss NpodHAs B CYT-
haX Onlpejeastetest o opMyne

1= 1[./C,, (4.13)

r;e {p paccuutoisaerey no  sapucivocty (4.7), a Cr— no noMorpam-
Man {(pue. 4.3).

4.19. Paccrosiniie Lg, npoiijeniioe vyacTHUel 3a pacueriioe BpeMH
[ B CCKYHJAX [IPpH YCTAHOBHUBUIEMCS JIBUXEHHHW BOJbBI 11 HAaHOCOB
B opye i Psif, CaenyeT pacCulThBaTL No (PopMmyJe

L,==(t/0){, == 0,0190 Fr. (4.14)
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Tabauua 4.3

3HAUEHHS Hepa3MbIBAIOUIEH CKOpOCcTH notoka asaa necka (no B. H. Tonwapomy, 1938 r.), m/c

Juamerp 4acTHUL d MM

iV

H u —— " - B
0,1 0, 0,3 0,4 0,5 0,6 0,7 0.8 0,9 1.0 > 1 6 3 10
0,5 0,37 0,38 0,39 0,40 (0,40 0,41 0.41 0,42 0,42 0,43 0,48 0,54 0,60 0,64 0,68
1,0 0,43 0,44 0,44 0,45 0,46 0,47 0,47 (0,48 0,49 0,49 0,5h 0,63 (},69 0,74 0,78
1.5 0,46 0,47 0,48 (},49 0,50 0,50l 0,51 0,52 0,03 (), 54 0,59 0,68 0,75 0,30 0,85
2.0 0,49 0,50 0,51 0,52 0,953 0,54 (0, H4 0,55 0,56 0,57 D 63 0,72 0,80 0,85 0, 90
2.0 0,0l 0,02 0 O4 0,b4 0,55 0,56 0,57 0,58 0,09 0,60 0, 66 0. 75 0,83 0, 89 0,94
3,0 0,53 0,04 0 06 (0,56 0,57 0,58 0,59 0,60 0,6l 0,67 0. .08 0 78 (J,86 (), 99 0,98
3,0 0,95 0,56 0 07 0,58 0,39 0,00 0,61 0,62 0,063 O 04 0,70 0 80 O 89 0, 95 ,01
4 0 0,06 0,58 0,59 0,60 0,61 0,62 0,02 0,63 0 04 0, 65 0,72 0,82 0. 91 O 98 1,04
4.5 0,58 0,29 0,60 0,61 0. 62 (0,63 0,64 (0,65 0 Hb 0, b7 0,71 0,84 O 93 1,00 1,06
5,0 0,59 0,60 0,62 0,62 0,63 0,64 0,60 0,06 (},67 0 68 0,70 0. 86 0,96 i 02 1,08
0,0 0,61 0,62 0,64 0,65 0,60 0,67 0,68 0,69 0 70 0 71 0,78 0,89 0,99 1,06 [,12
7.0 0,63 0,64 0,60 0,67 0,68 (0,69 0,70 0,71 0,72 0,73 0,81 0,92 1,02 1,10 1,16
8,0 0,65 0,66 0,68 O .69 0,70 0,71 0,72 0,73 0,74 0,75 0 83 0. 95 1,05 i, 12 1,19
9 0 0,66 0,63 0,69 0. 70 0,71 0,72 0,73 0,74 0,76 0,77 0,85 0 97 1,08 1,14 1,22
10,0 0,68 0,69 0,71 0,72 0,73 0,74 0,75 0,76 0,77 0,78 0,87 0,99 h,10 [, 18 1,25
{10 0,69 0,71 0,72 0,73 0,74 0,75 0,77 0,78 0,79 0,80 0,88 ! 02 [,12 [, 20 1,27
12.0 0,70 0,72 0,73 0,74 0,76 0,77 0,78 0,79 0,80 0,81 0,90 *.,03 [, 14 [,22 1,29
13,0 0,72 0. 73 0,74 0,76 0 77 0,78 0,79 0,80 0,31 0,82 0,91 05 1,16 1,24 1,3l
(4.0 0,73 0 74 0,75 0,77 0,78 0,79 0,80 0,81 0,82 0,84 0,93 07 1,18 1,26 [,34
15,0 (0,74 0,70 0,76 0,78 0,79 0,80 0,82 0,83 0,34 0,85 0,94 I 08 I 19 [,28 1.,3b
6.0 0,78 0,76 O 77 0,79 0 80 0,81 0,82 0,84 0,85 0,806 0,90 .,10 1,20 1,29 1,37
17.0 0,75 0 77 0 78 0. .80 0. 81 0,82 0,83 0,84 0,86 0,87 0,96 1,11 |29 { 30 L 38
18,0 (},76 0,18 0,79 0. .80 0,82 0,83 0,84 0,85 0,86 0,88 0,97 12 :.,2'3 [, 32 l 40
19.0 0,77 0,78 O 80 0. 381 0,83 0,84 0 8D 0,86 0,83 0,89 0,98 13 1,24 |, 34 1,42
20,0 0,78 (0,80 0,81 {,8 0,84 J,80 0,86 (3,87 ), 88 0,90 .00 i, 14 [,20 [,35 1,43
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H M

1,0

1,0

2,0

2,0

3,0

4,0

3HAYEHHH Hepa3MbIBaloed CKOPOCTH NOTOKA IAS KPYIIHbLIX HAHOCOB
(no KuprHUHUBX, 1972 r.), M/c

15

1,12

1,34

1,38

1,42

{,46

1,01

1,23

{,40

1,47

[,54

I,58

1,62

1,68

30

1,41

{,60

1,71

1,79

1,85

1,90

1,95

40

1,52

1,76

1,88

1,98

2,10

2,12

2,19

50

[,62
1,88
2,03
2,22

2.38 |

OuameTp uvacTHUB d MM

Tabsauia 4.4

70

1,75

2,07

2,25

2,37

2,47

2,65

2,71

Wl

100 150
1,88 | 1,97
2.30 | 2,50 |
2,52 | 2,83 |
2,66 | 3,0
2,80 | 3,17
2,87 | 3,28
3,22 | 3,43

2,67

3,02

3,26

3,41

3,58

3,80

250

2,0

2,74

3,14

300

3,04

3,70

4.0

4,25

400

4,56

3,43

3,90

4,21

4,43

4,86

600

3,47

3,92

4,28

4,60

5,0
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Yieapliniii oObeMublii pacxo/i JIONHBIX HalocoB B M3/(c-M), nepe-

MCHLaomuxed B opme rpsia, cJeayer onpeaensite no dopmyde Cin-
[eHKko 1 KonaJgauvati

g == 0,01 1vA Fr, (4.15)

riie v Buipaxaercsi 8 m/c, a A, — B M.
4.20. Ynacannasga oO0beMHass KOHUEHTpaAUHUA JOHHbBIX HAHOCOB, IIe-
peselaomuxcs: B popme Ipsif, onpeaeasieTcss Mo 3aBHCHMOCTH

w=0,011 (4,/H) Fr’. (4.16)

4.21. dYacavubtit oO6beMULIT pAaCXOA KPYNHBIX  JAOHHLIX  HaloCOB
B MY/ {cyT-M), nepeMewaomuxcest B dopme  rpsin (Ipi U > Ug;
Hid > 15}, onpenensicrcst no 3asiicumocTy KonajinaHu

g:.=5,58(v"/H") (4.17)

4.22. Yaeapunlit Becosoil pacaod JAOHIBLIX HAHOCOB B Ki/{C-M)
Hpin BeccTpykrypioit (0e3rpsgaaoBol) (opme nepemengcius KpyHibix
qacthn {(H/d <15) nast ykaouos ana [, << 0,01 caeayer onpenensTh
no gopmyse KuprHHMHUBX

L ViU — 7) 3 L ¢l )l/m
"=k V() @ =ve() (1.15)
rite v, y=0,7 Vg — CKOPOCTb MOTOKA, IIPH KOTOPOH INpeKpaliaercs

JABHIKEIHE JAOHHBIX HAHOCOB;, A — KO3 UIHEHT, yUUTLIBAL UK (hopMy
qacTHU; JJIS XOpOIUO OKaTaHHbIX HAUOCOB OKPYrJo#d (OpMB k=
= 0,0018, mns rmuactHHuatol — £ = 0,0012; v,==26560 kr/m3 m =

= 1,040,314 C/+/ g, rite C—xosapPuuuenr Illesu 1na pacuerHo#
BepTikaan, m%9/c.

4.23. Tlpn ykmouax aua ropumix pek [;> 0,01 u pacxomax Boab
peinoit noropsemoct (Menee 10 Y% -nolt  ofeclieyeHHOCTH  MAaKCH-
MasILHLIX PacXxo0/0B) A8 Onpeaeaeniiss cCyMMapHOTO pacxoja Hano-
coB cacayer noansoBarnes Gopmyaon KupriHHMHMBX

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

rie (Q — B M3/c; Qr — B Kr/c; [ — YKJIOH JHa NMOTOKA.

4.24. Mesoopmbl peyHOro pycja NpeactaBasior coboH KpynHbie
aJI'IIOBHAIbIIbIE CKOIJIEHHS HaluOoCOB B BHAE PYCJOBLIX (POpPM — MO-
bouHell, ocepeakoB, NasXxel, COUIMEPHMBIX C LIHPHUHOH pycJ/a, B3au-
MOJEHCTBYIOLIHE €O BCEMH pPEYHbIMH THAPOTEXHHUYECKHMH COOpYyXKe-
HUSAMI BO03abopaMi, YCTOAMH MOCTOBBLIX ONOp U (yHIlaMeHTaMH
aunnit JITI, nepexomamu Tpy6GonpoBo/OB H JHHUHA CBA3H, PYCJOBDI-
NPaBUTCJALHLIMH H  PYCJAOPETryJUPYIOWHMH  COOPYKEHHSIMH, BbIEM-
KAMII TPYHTOB H3 pyces pex.
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4.25. CKOPOCTb TI€peMEelICHHsl YAeabIIOTO (PparMenTa  3aTom1so-
MbIX B MaBOJOK ME30QOpPM B MPAMOJHHEHIHOM pycJae clie/lyeT olpe-
neJsaTh 110 hopmyJe

fe v
= Fr*, (4.20)

C‘_st - QSOUF

rage (Ca— CKOPOCTb MNEpeMEIeHHs (parMeHTa Me30(pOopMbI B M/CYT
Ha eJHHHIY (PpOoHTa ABHXKeHHa (B oOIleM cJjyuade IIpH pacyeTax alo-
,eT OBbITb NPHHATO HECKOJbKO pAacCUETHLIX BepTHKAJAeH H  COOTBOT-
CTBEHHO MNOJIyUeHO HepaBHOMEpHOe cMellleHue Me30QopMbl 110 GPOHTY
ABHXKEHUs); pacyeT CKOPOCTH ABHXKEHHS Me30(pOpM B 3aBHCHMOCTH
OT BEJHUYHHBl fir/A MOXKIO BeCcTH 10 Homorpammam (puc. 4.4); vp—
cpe/lHsisi CKOpOCTL MOToKa Haj rpebHem Mnxpodopmbl, Mm/c; fiy — Bbl-
cora MUMKpodopM, M; A — BbicOTa Me30(OpM, ollpelesiseMass 1O TOHO-
rpa(pUyeCKOH KapTe HJAH PYCJAOBOH CbhEMKE Kak pPa3HoOCTL  MCXK1Y
OTMEeTKaMH I'pelHs u NoABaJIbsl Me30(OpPMbBI, M.

4.26. Paccrosinue L, B MeTpax, NpOHAEHHOE pPacCUYETHBIM YIC. -
HbiM (PparMeHTom Me30(OpMbLI 32 I[POTHOIHUPYEMLIH NEepHOL BPEMCHH

T, caeayeT BbIYHCAATD MO 3aBUCHMOCTH

/1

Ly= Z CodT, = )| 9500y (=) Fri|oT.. (4.21)

f==] i=1"

4.27. VintepBansl Bpemeni O61; B CyTKax, oOTBeyawlUiue pa3s.iii-
HbIM XapaKTepHbIM JHana3oHaM HanojHelius pycaa (CTaausiM  3a-
TONJIeHUuss Me30(opm), uLeaecoodpa3HO HazHayaTb Ha  OCHOBAHHH
IMOUPHYECKON KPUBOH HJK TaOJHUbl 00eCneyeHHOCTH CYTOUHBLIX YPOB-
Hell Boabl. KpomMe J1aHHBIX O CYTOYHBIX YPOBHSIX BOJAbLI B CTBOPEe MO-
CTOBOI'O Tepexoja HJAH YPOBHNX, MPHUBEJNEHHBIX K 3TOMY CTBOpPY (3a
Bce roabl HabGawaeHui), AJsi NPOM3BOACTBa pacueroB 1o dopmyJe
(4.21) TpeOyioTcsa caeVIOUIHE HCXOJiHble MaTepHaJbl:

— Tonorpaduyeckass Kapra HJAH NJaaH pYCJAOBOH CbeMKH  Yua-
CTKa, OXBAaTbiBAlOWHH JABe-TPH CMEXHBIX PYCJOBLIX Me30(hOpPMDI;

— rpadHKH CBSI3M CpPeAHHX CKOPOCTEH M YPOBHEH 1A  TayOul
AJs pacyeTiibiX BepTHKaJseHd Haj Me30(pOpPMOH, MNOJydyeHHbLIe Helo-
CPEACTBEHHLIMH H3MEPEeHHSIMH CKOPOCTEH TeUueHHd HJIH pacyeTHBLIM
NyTeM:

— JNaHHble 0 KPYNHOCTH H cOCTaBe JNOHHLIX HaHOCOB.

4.28. Pacuer cymMapHOro nepeMelleHus yjaeJbHOro (pparMenTa
Me30opMbl [IPOH3BOAUTCH B CACAYIOMIEH NOC/iel0OBaTEe/NLHOCTH,

st 3apanHol KpYNHOCTH JIOHHBIX HaNOCOB 1a OCHOBallHI pyc-
JOBOH cbeMKH ¢ nomolibio T1abs. 4.3 v 4.4 onpenessiercss KpHTHUE-
CKasi rayb6uHa W no rpaduxy v ==/[(Z) COOTBeTCTBYIOUlEe eH 3Haue-
HHe ypoBHsl Zyi, TIPH KOTOPLIX U > Up, T. €. HauyHunaeTcsd JiBHXKCHHE
OCHOBHOH cMecH AOHHBIX HaHocOB (Z — ypOBE€Hb BO/BI).

Ha ocHoBaHuM [MaHHBIX THAPOJOTHUECKHX HAOJMIONEHHH 3a BCC
npeanaymie roabl cocrapasiercsd tabauma Ju00 CTPOUTCHA IMITHPH-
Heckast kpupas obecrneyeHHOCTH CYTOYHDLIX YPOBHCH BOAGLI AJs1 3Haue-
HUH 2 = 7...
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' C14 ATHHCHALOCTH OT 3nauenus fig/A.
Puc. 4.4. HomorpaMypl Js pacderTa CKOPOCTH 1BHaKEHHS Me30¢dopM peuHoro pycid 39BHCHMOC :
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Puc 4.4, Homorpammel ansi pacueTa CKOpPOCTH ABHXKEHHs1 Me30¢opM PEYHOro pycaa B 3aBHCHMOCTH OT 3HadcHus /ir/A.



St AAHIbIE TPYHIIHPYIOTCA B YacTHbLIe HHTEPBAJbLBL €  PDABUDBIMH
qjH HEpaBHBIMH TIpajauusiMH HCXOAsS 13 XapakTepa pacHpejle/iCiilis
pauHblX. ONpeiesisieTcsi yacToTa NOBTOPSIEMOCTH YPOBHs BOJIbI B KaXK-
10M HHTEpBase 3a nepHoa HalaI0AeH I

ke

i = m/ N,
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Puc. 44. HomorpaMmul ansl pacdera CKOPOCTH JBHKC-
HHSL Me30(gOopM peuliolo pycja B 3aBHCHMOCTH OT 3Ha-
yeuua fi/A.

rne m;— KOJUYECTBO CYTOK IOBTOpPSAEeMOCTH ypOBHA B AJalHHOM HHTCPD-
Bajie;: N = 365 n — ofluee KOJHUECTBO CYTOK 3a Hepuoj HaobdJloie-

HHA; 1 — yHcJio JieT Ha0a10eHHH.
YacTHble uHTepBaJsibi BpeMenu §7;, oTBevalollHe TeM 2Ke CTalHsiM
HamosHeHWs] pycJa 3a TPOTHOIUPYEMBIH MepHOA, ONpefessiiorcst M0

3ABHCHMOCTH
- o

rne M — o01iee KOJHYECTBO CYTOK NPOTHO3HPYEMOro IMepHo/a.
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Jlaa Ka:KAoro BhiAeJIeHHOro HHTepBaJa HaloJMHelHs1 pycaa (3a-
TOTieHisi Me30(GOopMbl) MO HMEIOLHMCsT MaTepHajsam (ypPOBHSIM, TO-
norpadrimeckoil ChbeMKe 11 KPHBOH v ==[(Z) onpejesilorcs cpelHie
IR HilTepBaJgia 3Hauenuss rayOuH H cpeAHed Ha pacyeTHOH BEpPTH-
KaJH CKOPOCTH IOTOKA.

ILust onpeleseniia BLICOTLL FpAdbl  HCIO/L3YIOTCS  3aBHCHMOCTY
(1.8) - (4.11), a a8 CKOpPOCTH Me30(pOpM — HOMOTpaMMbl  (CAM.
prc. 4.4).

4.29. Tipumepsl pacyera BCJAHYHHBI cMellleliHfd 1000d4ieldl B CBA3H
C HPAKTHUCCKHMIL 3a/laudMil.

I[Tpumep . Onpenennt, cmewiende nobouns 3a 30 jeT d cxemy
[IpOeKTHPOBAllH NMepexofa TpybolpoBoaa B IONCpPEUHOM  CCUCHHH
15 (piuc. 4.5).

[leaojtible nannbie JjUist pacueTHOH BeplHKaJN: KpHBast v = [(Z);
CPCISSE KPYMHOCTL JIONHBIX HaHocoB d=7,0 MM, IUIHpHNA  PEKH

g 0 H (2 (5 f« [f5

- - o, w0
BB ek - 0 wm oy g ----- .‘---'-'!.=_=..—.-l-.l'I

| g
— e
e

Pic. 4.5. K npunepy pacuera cmeumienus nodouns. Cteop nepexona tpyOonpoBoja
COBMAJaeT ¢ nonepeutHKkoM 15.

400 m; mupnna nobouds 180 m; aanna nodouns 1400 M; BRICOTaA NO-
Gounst 2,5 M. llepuojy nabiawoaedHidi 3a ypoBHEM BOJAbBl  COCTaBJIsET
00 qer (182062 cyr).

[la ocuHoBanHun pycaoBoil c¢beMKkH {(cMm. Tabn. 4.3—4.4), nanubix
00 YPOBHAX BOAbLI H KPHBOH v ==[{Z), HAXOAUM KPUTHYECKOE 3HaYe-
e ypopist soAot 600 M, BLIILUC KOTOPOTO 4YACTHULI AOHHAIX HAHOCOB
Kpvitocibto 7,0 MM HAXOUSITCSI B COCTOSIHHH JABHKElHUs.

Eaunpld pan AaHHBIX CYTOYHBIX YPOBHEH BOJAbLI BblUIE 3Hauells
Z =000 m 3a Bce roamsi unabJlojeHHH JneJUM Ha 4 UHTepBaja
(raba. 4.5). lloacuutbiBaemM uHCJA0 cjayuaeB (CYTOK cO  3HayeHHeM
ypoBuell B KaX/A10M uHurtepsase 3a hepuox Habawopenu#). Onpene-
JACN HACTOTY NOBTOPSICMOCTH YPOBIST BOJMBI B KaxJIOM HHTepBa.le
3a HepHoA HaOJMIOACHHH MW IIPOTHO3UPYEMbLIC HHTEpPBaJibl BpPEeMEHU
B CYTKax € 3THMH Xe€ HHTepBaJsaMH YPOBHEH 3a IIPOTrHO3UPYEMbIH
nepuoja 30 aer (10957 cyr).

Ilo Tonorpadpuueckoil kapre ¢ noMoubio KpuBoH v ==f(Z) onpe-
neasgem rayOuHy H CPEOHIO CKOPOCThL NOTOKA Ha pacyeTion BepTU-
Ka.1H JJIs1 BCeX YaCTHBIX HHTEPBAJOB YPOBHENH BOJHI.

Boiuyucasem uyucao @pyna. Ilo dopmynam (4.8)—(4.11) onpe-
eJISICM BLICOTY Ipsiil AR KaXKAOr0o HHTepBaJa YpOBHEH BOJIBI U OT-
[ITOCHTEJILHYIO BBICOTY Tpsiji NMpH BbICOTE Me30POpME A =20 M.
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Hurtepeadn
ypOBHEH
BOAbI, M

600—600, 6
600,6—601 , 4
601,4—602, 3
602,3—603,5

151,6—152,0
152,0—152,8
152,8—153,8
153,8—154,5
154,5—155,8
155,8-—156,7

“THCO
cAy4acs
32 NepHOR
HaOJa01eHUH,

CYT.

4000
1800

20

2200
1400
480
160
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20
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%
p1==4ni/fv
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0,37
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0,27
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0,15
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0,14
0,14
0,15
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N
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0,10
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0,48
0,58
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[Io 3apucumoctu (4.20) uam nHomorpammel (puc. 4.4) ornpene-
JSICM CKOPOCTL CMellenHs Me30(hpopMLl Jiid YaCTHBIX HHTEPBAJIOB
ypoHeid Boabl Ca,, a ¢ yuetom 8T, onpenessieM cMculcHHC NOOOUHg
3a [pOrHo3UpyeMble HHTEPBAJIBI BPEMeHH ¢ COOTBETCTBYIOLIMMH 3Ha-
YCHHSIMI YPOBIICH BOJLHL.

CyMmMapuoe cMenjende nobounss 3a  NPOTHO3HPYEMbLIH  IlepHOA
B 30 Jer nosyudercd CyMMIpPOBaileM BCeX CTPOK HocCae Hero croadua
i launnoM npiaMepe L, =10427 wm.

OTHOUIEHIIE CYMMapHOTO CMmelienis 11ofouns K adiie nodouns
La/Lwy=7,4. B 3TtoM cayuae nepexop Tpybonposoja caeiyer Ipo-
exTHPOBATL O cXeMe aa;asasb bqabsbas (puc. 4.6).

Puc. +4.6. K npuMecpy pacuera pedopmaluil pycsa Ha yuacTKe ¢ noboy-
HEBBIM THIOM.

[~ 15 — nontepeusinie mnpogHaANn  pycaa, MECTONOAOXKENHEe KOTOPLIX YKa3aHo Ha
puc., 4.12; awaa.ib bbb n aa,a:a;0,a545 — paccyHTaHHble oUepPTaHHA nolepeyHblx
npodunest.

Iipustep 2. Onpenenutsh cMmelleHde nobouHs 3a 30 aeT U cxeMmy
NPOUCKTHPOBaN nepexoga TpydonpoBoxa B LoUEPeUnoN ceuennn f5
(M. piic. 4.9).

Flexomtible naHHble AJs1 pacueTHO!l BepTHKAaJAH: Kpupasa v ={(Z),
CPC/LHSIsE KWPYNRIOCTL AOHHLIX HanocoB d=0,3 MM, WHDHHA peKH
1200 s; agmuna nobouns o000 M; Beicota nobouns 5,0 m. Ilepuon
HaOmoIciiii 3a ypoBHeM BOMBl coctaBasier 60 ger (21915 cyr).

[la ocnoBanuu pycnoBoi cbemkn (taba. 4.3—4,4) nauuvie 006
VPOBHAX BOJbL I KPHBOW v=[(Z4) HaAXOAUM KPHTHUECKOE 3Hauyeuue
YpOBHA BOAL 151,60 M, Bbillleé KOTOPOro 4YacTHILBLI AOHHbLIX HaUOCOB
KPYNHOCTLIO 0,3 MM HaxOAATCA B COCTOSAHHMH ABHXKEHUSA,
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EAUHBIH PSJ HAaHHBIX CYTOUHBIX YPOBHEH BOJALI 3a BCe rojibl Ha-
GnIOJAGHHH Bblllle 3HauyeHHs 191,0 M JjesuMm Ha WecTb HMHTEpPBAJIOB.

JanpHelluast NpolUeAypa aHaJjloruuHa npumepy 1. PesysabraTsl
pacyeTa CBelleHb B TabJ. 4.5,

CyMMmapHOoe cMeleHHe MoOOUYHsI 3a NPOTHO3UPYEMblil MEepHoj COo-
ctapaseT 489 M.

OtrouleHue La/Lys =0,1.

TpybonpoBoa cJiefayeT IIPOGKTHPOBATbhb II0 CXeMe ddQp03d Usds
(cM. puc. 4.6).

4.30. CymmapHoe BpeMs 3aHOCHMOCTH [ONEpevyHoil  TpaluicH
B pycsa€ ¢ JAOHHBLIMH HaHOCaMH B CYTKax JUIfl cJjyuasi, KOrga Hu3Be-
CcTHHL 3HAYE€HHUHA BBICOT TIpsa fip B MeTpax, CJeayer oOnpe/edsiTh [0

dopmyJie

oy

1

Tr= 2, t;=0,001/1:b; ) (1/he00 Frd); (4.22)

{=—1 { =1

|

JJIA CAYdasi, KOrja 3HaueHus fip; HeH3BECTHBHI,

'

fe = i = 0,005 dhj{é EZ:I f*lfr: (v juvu )m’ (4.29)

§ =—]

—
e —

rane [, — UHTEpBaJs BPEMEHH YaCTHOW CTyneHbKH ruaporpada croxa;
hy B by -— COOTBETCTBEHHO CpefHsast rayOuHa W IUpUHaA Tpauulen 1a
pacyeTHOH BePTUKAJH; Mpj, Up;, Fr; — COOTBETCTBEHHO BbLICOTA TIPS b,
CKOPOCTbL MOTOKAa U uucyo ®pynra 3a darepsan spemeun f,; MH, —
rayOuila NoToKa Ha BEepTHKAJJ H B HIITepBaJje Bpemenu f,.

5. OLEHKA JEPOPMALUN PEYHDBIX PYCEJI
B BLITOBbLIX U NPOEKTHbLIX YCJHOBHX
C NIOMOlbO FTMMAPABJIUYECKOITO MOAEJUPOBAHUIA

0.1. ns panuoHasbHOrO pasMmenleHus B 3oHe bAMa coopyxe-
HHH, B3aUMOJEHCTBYIOIUUX C pycaaMH pek, BbiOOpa HX KOHCTDYKUMH.
Haubosiee npucnoco®iieHoi Juisgs padOTHl B JIAlIHBIX MECTHDLIX YCJO-
BUAX M 5(@(EKTHBHBIX 3aliUTHBLIX MEpPONPUSITHH Hapsly ¢ OLEHKOH
THIIA H TEeMIOB NJaHOBLIX JedopmMaunu#l pycja B psiie OTBCTCTBCH-
HLIX cayuaeB cjeayer npuberatr K CHAPABJAHUECKOMY  MOJICJIHPO-
BaHHIO.

0.2. Moagenupopanue KHHETHUECKOH CTPYKTYpLI HOTOKa, TpaHce-
nopra HaHocoB, AedopMauufi pycja H XapakKrepa B34aHUMOJIEHCTBIS
COOpPYXKCHHUS H pycja cjeAyeT IPOBOLHTb Ha KECTKHX H pasMbiBae-
MbiX FUAPABJAMUECKHX MOJEeNsIX, BbIIOJAHEHHLIX ¢ cOOJIoAeIiHeM KpH-
TepUda AuHaMUueckKoro nonobus —uucja Ppyna u 0e3 HCKaKeHs]
JUHEeHHBIX MacwTab0B HAH ¢ MUHUMAJILHLIM  HX  HCKaKeHuem, e
IDEBbHIAIOUIMM 3HAYeHH 2—3.
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5.3. 11la pasmbipaeMbix MOAEASX ¢ IKECTKEMM Oeperamyu, BLINOA-
HeltHplX 6C3 HCKaXXeHHda TreoMeTpHuYeckHx macwrtabos U ¢ cobJoje-
iiHeM paBencTBa uncaa Ppyna, caenyer noadupaTtb B JHHEHHOM Mac-
nitabe moaenlt He TONMLKO CPEAHIOID KPYNHOCTL AOHHBIX 1HaHOCOB, HO
I HX (PpaAaKIIHOHHBIH COCTaB.

5.4. OcunoBuple NpaBujaa MOACJHPOBaHISA Ha HCHCKa)KCHHOH pas-
MDIBACMOIT MOACAH ¢ MCCTKHMH OCpCraMHy BbLIPAMKAIOTCS CJEAYIOIHM I
COOTHOIICHHAMEH!

JHinednbie Mmacurrabbl MOAeNH: U = &g = Uyr;
Macuitad uvcaa dpyna apr =1,

vacimtab unicaa Pefinonniaca Rey > Rey:
vMactirad ykiaonon up = 1;

vaciiTad 3epiuCctol BIepoXoBaToCTH Gy = 1}

MacliTab riJipaBaiuecKHX CONPOTHBJEHHH oy == A¢ == 1

2,5
vMachirab pacxoiaa BOABI Q== 0y ;

‘I/é
\T9CINTA0 CKOPOCTH MOTOKA Uy == Q[ .

5.5. Honoannreaptivie yc/0BHs, CBsI3aHHble ¢ of0ecnevyernieM Mo-
1061 Tpaucnopra Hauocos Ha AHHAMHUECKW W reoMeTpHuUeckH He-
HCKAXKCHUDIX pasMbiBaeMblX MOAEJSIX ¢ KEeCTKHMH Oeperami, BbIpa-
KATCS COOTHOUTEHHAMH:

vacuitTad KpynuocTH JOHHbBIX HAHOCOB Gg = (r;
KPHTEPHE [OABIKHOCTH HAaHOCOB IO HepasMbIBAIOLLEll CKOPOCTH

{1 viv, —— l;
KNPHTEPHH NOJABHMKHOCTH HAHOCOB 1O THAPABAHYECKOH KpPYIHOCTH

Uy ty = 1;
VCJOBHSI CYUlecTBOBaHNsl rpsaj Ha Mojaean u B Hatype H/d > 15;
U > Ug;

JuHentble MaciutTalu rpaf apr==1; a; = 1;

3 1
MacliTa® CKOpPOCTH nepeMeleHus rpsj 0C = yfFr== fy — @]
MacuiTad ylIeapHOro pacxojla HaHOCOB, epeMellaouuxcsa B gopme

" —_— Y — Ié-

'PANL, Qg = Up O == QH;

MaculTabpl BPEMEHH THAPABJAHUYECKHUX I[POLECCOB U PYCJOBHIX je-
dhopMaunit oy = a, = ay.

5.6. Ilpn ruxpaBinyeckoM MONEJHPOBAHHH Ha pa3MbIBaeMbiX MO-
ACAAX € ACCTKHMH OCperaMy ¢ HCKAMKEeHHCM KPHTepHeB AnHaMHYye-

CKOTO 1l TEOMCTPHUCCKOrO uoiobus ucobxonnMo cobaioneitne cie-
AYVIOLLHX YCIOBHA:

JHHCHHBIC MaciiTabbl MOAENH: Ap, == (g 7= Q)
maciiirad uncna Opya op<< 3;

MacliTah KPHTEPHA NMOABHIKHOCTIL HAHOCOB Uyjy, = 1;

31!
MaciiTab pacxoza BOAL Qg == Uprlp0s'
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vaciuTa® CKOPOCTH MOTOKA Gy = OprQ I
vacliTalb CKOPOCTH NepeMellleHHA CPAL Qe —

vaciTa® BpeMEeHH THAPABJIHYECKHX HPOUECCOB dr== ar/ (ara ),
cooTHOUIeHHe MacwTaboB BpeMeHH TIHAPABIHICCKHX [1pOLEeCCOB H

pyCJIOBBIX nedopMaluil Q/t: =0 1h_ /apr,

o Vo
waciiTab  BpEMeHH pYCAOBBIX  AePOpMALMH O = (arfan) X

P-4 (G»H/hr/a?’r)-
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[TPUJIOKEHHE 3

XapakTepucTuky npod NOHHBLIX H4HOCOB pek 30Hpl BAM

MecTo Bagrun 1npof g-.-"u-.‘-’, ds MM | deo MM | das MM | d MM dcn MM .;u:; - '33: { H M luM;ciusM/c| /0
EE ~ = E
a2 O o >

p. XaHH, npusepx ocrposa | 1270 | 2l 143 372 81,7 { 176,1 { 1,23 17,71 } 1.60 ] 0,0032 | 5,0 4,40 | 3,17 | 1,27
Tam xe 1270 | 21 112 315 [ 155,9 ) 1465 1,31 | 15,00 | 1,77 ) 0,0032 | 5,51} 4,40 | 3,31 | 1,33
Tam xe 1270 | 25 190 352 | 180.4 (2050 1,08 | 14,0812,12 10,0032 554,40 3,46 | 1,27
Tam xe 1270 18 75 193 | 110,04 96,9} 1,29 [ 10,72 11,751 0,0032 | 5,5} 4,40} 2,9 | 1,49
p. XaHH, KOHYC BblHOCA 1275 | 142 297 ol0 | 268,2 | 348,0 1,17 3,00 11 41 1 Q00481 5,0 — — —_
pyy. Kepciocs ~
p. Xauu, npansiil Oeper 1280 | 56 150 322 | 175,01 209,21 1,39 5,75 1 1,44 | 00047 | 6,5 15,36 | 3,43 | 1,56
TaMm Xxe 1280 | 43 130 288 | 151,7 | 167,41 1,29 6,70 } 1.52 | 00047 | 6,5 15,36 | 3,29 | 1,63
Tam ke [280 | 38 139 300 | 179,3 | 176,6 | 1,27 9,21 | 1,56 | 0,0047 | 6,5 5,36 ] 3,46 [ 1,55
Tam e 1280 | 32 255 400 | 1821 1 237,71 0,93 {12,501 1.821 00047 6,515,361 3,47 | 1,04
p. DBOHOKHT, VCThE, NO- [28] 45 179 292 | 138,1 | 18,7 | 1,04 6,49 | 1,61 | 0,0050 | 6,4 | — — —
OoyeHb, JieBblil PYKAaRB
Tam xe 1281 45 167 204 | 132,8 | 172,1 | 1,03 5,64 { 1,36 [ 0.0060 | 6,4 | — —_— —
Tam XKe 1281 36 143 322 | 158,81 176,4 | 1,23 8,94 1 1,59 10,0050 6,41 — — —
Tam Xe 1 281 — 135 202 1 170,01 164,4 | 1,22 — 1,78 1 0,0050 | 6,4 | — — —
p. XaHH, NpHBepX noHoy- 1287 | — 76 67 [ 114,4 | 96,5 1,27 — 1,63 10,0040 | 5,3 | — — —
HA
p. Xauy, cepennna nodoy- | 1287 { 74 141 240 | 122,31 199,7 | 1,13 3,24 1 1,39 | 0,0040 ( 5,3 | — — —
HE h
p. XaHd, yXBOocThe Nnofou- | 1287 | 33 82 143 99.7 1 95,61 1,16 4 .33 11,45 (0,0040 | 5,3 — — —
HA
p. XaHH, OCTPOB 1283 | 45 187 384 ) 177,51 208.8 1 1,12 8,03 11,40 10,0048 ] 6.0 —
p. XaHH. YCThe IJSXKa 1292 | 43 150 313 | 1865,0 | 176,2 | 1,17 7,28 11,47 10,0030 6,8]4,72 1} 3,31 | 1,43
p. XaHryJau, npasobepex- | 1292 | — 54 163 | 123,8 | 84,9 | 1,57 — 1,32 10,0030 | 6,8 — — —
HbIKH NO0H6OYEeHb
p. XaHu, npaBaf nporoxka | 1296 18 101 200 | 131,41 136,5( 1,35 | 14,72 | 1,88 | (,00501 55| 4,80 | 3,13 | 1,53
Tam XKe 1296 § 23 203 433 | 205,0 ) 238.8 ¢ 1,18 | 18,83 | 1,53 | 0,005] 5,014,801 3,601 1,33
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Mecro B3rTHA NpoD

p. Osnekma Ha 500 M BEI-
e p. lIvaurpuo

p. Onexva, KOHVC BHIHOC
p. MMaurpol

Tam xe

p. Osexma, Konyc BbLIIOCA
p. Taac-IOpex

Tam xe

p. Onekma, npuBepx OCT-
pOBa

p. Hiokxa, npusepx ocr-
pOBa

p. Hamapak, ycTbe

p. Hokxa, npaswiit Geper
p. Hokxa, nepnili Geper
p. Hiok»xa, npusepx ocT-
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Gepera, HUXKe BbLIX0AA 13
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(0, 0006
0,0005

11,0

U M C

| ]

b

3,65

Up M/C

2,57

3,18

b

N

{,42

[

I ~
|
H

[,15



6S

p. Hiokxa, HeHTpaJbHas
4aCTh OCTPOBA

p. Hiokxa, Bxox B npoTo-
Ky

p. HIOKXKa, B NpPOTOKe

p. HIOKXKa, HHXe NPOTOKH
TaMm Xe

p. Hiokxa, npaBelil Oeper
TaMm Xe

Tam xe

p. Hiokxa, nobouenn
Tam Xe

Tam xke

Tam Ke

p. Hiokxka, yxBocTbe mno-
OouHs, JeBHU Oeper

Tam XKe, cepeauua nobou-
HS

Tam e, nipuBepx nobou-
HS

p. Tanyma, yCTheBOH yua-
CTOK

Tam xke

Tam xKe

Tam Xe

p. Tanyma, ycTeeBOil yua-
CTOK

p. Hwoxkxa, npaswlilt Geper
Tam Ke, Jesnili Geper

p. HIoKkxKa, ocepenok, rpe-
HeHb

p. HIOK¥,a, KOHYC BHIHOCA
p. Tanymol

p. Hwokxa, nodouens,
npaBbld Oeper

p. HioKkXa, noaBaJblbie
TP SADI

1417
1417

1417

1417
[422
1422
1422
1422
1422
1422
1422
{423

1423
1423
1424

| 1424

1424
1424
1424
1425
1425
1426
1426
1426

1427

69
7D

— Ty

123
47
40
4]
56
o4
10
o7
77

100

133
187

o4
121
215
200
123
127
190
145
100
170
144

190
177
122
127

75
200
197
185
195

92
134
194

44

82,3
83,3

08,5
61,5

118,2
107,95

84,0
34,0

107,5

34,0

62,5

69,9
61,2
87,9
87,2

)]

92,7
18,2

31,4
21,1
139,6
77,6
65,0
68, 1
83, 2
77,6
42,7
80,7
79,0

09,0
71,0
72,6
75,7
60, 1
80, 1
107,5
81,0
135,0
45,0
84,0
124,0

29,0

S iot |
MR IAL PR NG

il

|

L)

— D
QI On
L O

Co
o

1,56
1,74

[,60
1,56

I,0ol
1,61
1,28
[,49
1,79
1,27

1,4l

d,0005
0, 0006

0,0006
00005
00005
00005
0. 0005
0. 0005
0. 0005
00005
00005
0.0005
0’0005

0, 0000
0,0005

.

0, 0007
0,0007
(0, 0004
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0, 0004
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11,0
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Mect0 nagTHR npood

Tam ke, HamopHBIH cKar
r'psiAbl

p. Hokxa, npasbiii Oeper
p. Hiokxka, npasuiit Oeper
p. HIokxa, npuBepx OCT-
DOBA

p. Hiokxka, npaBulii 6eper
Tam Xe, nesmii Oeper

p. HIOK>Ka, yXBOCTbE OCT-
pPoBa

Tam xe

Tam Xe, npuBepXx OCTPO-
Ba

p. HIOKXa, MOCTOBO# Ie-
pexon, JieBblH 6eper

Tam XKe

TaMm e, Bblllle MOCTOBOTO
repexona

Tam XKe

Tam xe

Tam xe

p. HroK»xa, npuBepx OcCT-
poOBa

Tam Xe, cepeauHa ocTpo-
BA

p. HIOK:Ka, MOCTOBOH r11€-
pexoj, npaBhil Oeper
Tam xe

p. HoK>ka, YXBOCTbe OCT-
poBa

PaccrosHue
NO Tpacce, KM

1427

1427
1427
1427

1433
1434
1434

[434
1435

1441

144]
1441

{441
1441
1441
144]
1441
1441

1441
1441

dﬁ, MM

dﬁﬂ. MM

268

68
31

44

110
88
204

143
186
134

d MM

||

||

84,6

97,0
83,1

95,7
99,1
00,5
60,5

60,5

179,0

31,2
50,7

dﬁn/dsﬂ

1,04
1,17
1,16
1,06
1,02

1,05
[, 30

1,09
0,88

I,39

1,61
2,02

2,08
1,0l
1,61
1,37
[,44
0,95

1,45
{,55

21,10

dys /dsg

4,00
7,90
7,38
3,30
7,20
11,60 |
6,10

6,60
7,80

10,75

18,67

5,67
4,93
3,94

4,32
13,87

0, 0004

0, 0004
0, 0004
0,0004

0,0004
0,0005
0,0005

0,0005
0, 0004

0, 0006

0, 0006
0, 0006

3, 0006
0, 0006
0, 0006
0, 0006
0, 0006

0,0006

0,0006 |

0, 0004

i

Pk e p—
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il

e ]

(S e
| ot ]
il

Pt ot
OO O -

o

-
L ~l

-
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10,0

10,0
12,5

U M/C

|

3,65
4,70

4,70
4,70

4,70
4,70
4,70
4,70
4,70
4,70

4,70

Tg M/

1,73

2,32
1,97

| 2,88

L

2,23
2,96

3,17
2,93
2,96
3,21
2,50
2,96
2,956
3,64

2,90

U ll: ﬂﬂ

2,14
1,0l

I,88
[,29

1,48
1,60

1,59
1,46
l,88
[,83
1,83
1,29

1,62




INHPHJIOOKEHHUE 4

OcHOBHBIE XapaKTEPUCTHKH BHYTPHPYCJAOBHIX OTJONKEeHHR MO NAaHHKM Ha3eMHOr0 006c/Aef0BaAHHS

19

I
JHAMETPBl OTJIOMEHUH B MM X apaKTEeDHCTHKH HEONHOPOAHOCTH
£ pa3HOil oGeCneyerHOCTH B ) PaccrosiHue OTKJOHEHHH
v — T ) T Kauemngc AHAMETP .
E z Mecto or6opa npob | dyaker M Mamﬁf{iﬂaﬁhﬂm{ Qﬁ:ﬂgggﬁlx no KHopoay no Pyxany
E = ds dso dgs iHaMETPOM, M
S F du/ds | dnldwn | Virds
a.
p. Cp. Cakykan, 1-9 0T ycrbs Hanenb (ofenenosad 6/VII-78 r.)
Hanenn 20 42 G2 — — — 4.6 2,0 1,4
Hanens 20 55 115 5,7 2,2 1,5
Yyactox p. Myu or 282 nmo 161 kM oT yctess (ofecnenosar 09—I18/VII-78 r.)

291 | OrmocTXAa 10 47 175 e — — 17,5 3,7 1,8
288 | OTMocTKaA 16 35 83 13 5,0 20 5,2 1,9 1,4
286 | Brioc p. MUTHIKHT 25 90 285 — — 100 11,4 4,3 2,1
286 | OT™MocTKA 3 | 23 112 25 i,0 60 37,0 4.6 2.9
286 | Ilnax 3 4] 105 30 2.0 40 35,0 5,1 2,2
284 | Ocepenox |17 30 48 {0, [,5 — 2,8 {,7 {,3
283 | OTMocTXA I8 H8 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 | IIpuBepx nuasixa 6 63 230 25 [,5 — 38,0 5,7 2.4
279 | Ocepegok 27 65 188 40 3,0 70 7,0 2.4 1.5
274 | OT™MoOCTKA 41 83 265 47 3,5 — 6,5 2.3 1,5
272 | IlaTHO HaA mpuBepxe nJas- 18 63 103 15 0,7 — D,7 [,7 {,3

X a
270 | [Tepekar 16 75 245 25 1,2 35 15,0 2.5 ,6
269 | [lpuBepx nuasxKa 16 60 95 15 2.0 — 6,0 2.0 1.4
268 | Ilpusepx nasaxa 13 38 93 17 1 0—1,5 — 7,1 2.3 1.5
268 | TlpuBepx nasxa 6 23 75 15 3,0 — 12,5 2.8 1,7
265 | OTMocTKA i1 75 270 27 0,5 — 24,5 3,7 1,9




Pacctosne oOT
YCThHA, KM

261
259
258
257
251
243

240
233
226
226
226
220
226
225
221

220
220
217
215
212
211

206
203
198
196
195
191

190
182

Mecto oTbopa npod

QOUHHHCKRHE nOpOr
OJHHHCKHH MOPOT
OcepenokK

[lnsx

IlpuBepx nasxa
[IaTHO Ha mpuBepxe
nJsKa

[IpHBepx nasixa
[TpHBepx nusixka
Yerbe p Hux Ounn
Yerbe p Hux Oanwu
yctee p Huw OuaHm
Yetee p Hux OaHp
Yerbe p Hux Onn
[IpuBepx ocTpoBa
OTMOCTKA

[IpuBepx nasxka
[IpuBepx ocepeana
[Tasix

[lnsk

TTnsix

Inax

[lpHBepx nnsixKa
[IpHBepx masixKa
KoHyc BBIHOC2
KOHyC BBIHOCA
KoHvc BpIHOCA

KoHyc BpiHOCZ p AKVKaH

[lpuBepx masxka
\ﬂpﬁaepx MISA

JAUaMeTPpbhl OTNOMWECHITT B MM
pPasuoil odecneyelnocTy B 9

280
215
285
a0
43

17

220
120
175
85
360
105
8D
70
o7
b7
61
53

58
27
125
185
g2
95
49
27

dgs

480
380
390
260
140

18

75

18
380
192
380
370
490
270
190
170
135

175
137

126
93
28

375

275

280

125
75

DaccToRHNE

Ilayerp
O 1HHOUHBIX
KaMHel,
CM

300

——

——

50

enlbl TrajbhH

v

60

- I

MEX AV
{d KaMHAMH C
Makd? MAKCHMaAbHhIM
ILHAMETPOM
M
150—200 1,5
52 0,5
80 3,0
37 3,0
30 2,3
KPYINHBIY NEeCOk, CA
12 1,5
KDPYIMHBIK NEeCOK, ClAeAhl ralbKH
1,5—2,0
40 [,56—2,0
40 1,5—2,0
40 1,50—2,0
40 1,0—2,0
40 5,0
30 0,5
25 5,0
27 1,0
18 1,0
28 3,0
20 10,0
30 2,0
40} 2,0
30 2,0
30 3,0
18 —
12 1,5

NAPAKTePHCTHKY HEOAHOPOITHOCTH

OTKIAOHEHH |

—

no KHopoay
dys ] d; dzs [ d,
9,6 36
9,0 2,5
4,6 1,7
2,9 2,0
47,0 8,6
18,0 2,8
37,5 0,0
18,0 2,8
6,6 [,8
3,6 2,2
10,8 2,8
16,0 2,8
9,4 2,9
6,3 3,0
8,3 3,1
9,4 2,9
8,0 2,0
7,0 2,0
11,0 3,5
8,6 2,7
7,9 2,3
31,0 3,6
0,7 2,7
14,0 3,4
12,0 3,0
14,0 4,2
25,0 4,0
6,2 2,3

——

e ]

—

g

no Pyxany
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£9

176 | Ocepenok

176 | IlpuBepx naaxKa

161 | ¥crbe p. I'opOHIOK
16l | Jlesmiit bHeper

143 | Ha Bnixome H3 mpOTOKH
{43 | Ha Bxope B NpPOTOKY
142 | IlpuBepx nas:ka

142 | Cepenuna nuasxka
141 | ¥YxBoctbe naska
139 | Ha Bx0je B OPOTOKY
139 | Ha Bxoae B nporToky
138 | [lpuBepx nasxKa

138 { Ha BrIXOme 43 MPOTOKH
137 | IlpuBepx naska

137 | Cepenuna nasxka
136 | Cepenuda naska
136 | Ilpusepx masxka

136 | YxBOCTHE MISXKA
134 | [TpuBepx masiKa

133 | ¥YxBocTpe mJasxKa

131 | IlpuBepx naaxka

131 | Cepennna nmasxa
131 | ¥YXBOCTBE MasxAa
130 | IIpuBepx nasxka

129 | I'lpusepx nusxa

128 { Ocepenox

128 | ITpuBepx masxa

128 | IlpuBepx nasaxa

128 | [Ipusepx nuasxka

126 | Ocepenok

123 | [IpuBepx nasxa

122 | Cepenuta nasxa
121 | puBepx nasxka

120 [ llpuBepx nasixka

10
7
05

40

Yaactok p. MyH ot 144 no 66 kM (o6emenosan 25—31/VIL-77 r.)

65
30
30
39
30
35
35
32
39
28
28
35
28
35
28
28
20
20
20
20
20
I8
18
18
20
24
15
14
16

7

32 l 87

37 92
182 390
195 380

163
265
83
78
60
113
170
70
105
90
65
70
113
60
60
50
5o
44
48
50
98
483
42
48
47
60
47
44
42
28

300
435
175
185
165
315
335
175
188
200
193
193
275
160
175
120
175
{05
108
111
200
110

70
{10
106
106
108
105

73

73

13
150
150

70
70
40
40
30
60
60
35
35
30
30
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89
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25
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V9

r |

JdHamMerpol OTAOXEHHH B MM NapaKTEPHCTHKH HEQAHOPOAHOCTH

& pasHofi obecnedyeHHOCTH B U Pa;;;rﬁn;;ue . OTKJOHCHHUI
o ~ drameTp
E E; d des due ,uHaM;TDDM, CM
& E dys/ds dy5/dy g Vd,e/dss
. i | 1 2
120 | ITpuBepx nasxa D 20 60 12—18 ,6—2,0 — 12,0 2,6 1,6
120 | Ilpupepx naska 9 28 73 t  19—18 1,6—2,0 — 8,2 2,9 1,7
118 | ITpuBepx nasxka |2 45 120 40 1,56—2,0 — 10,0 3,2 1,8
116 | INpuBepx nasxka 12 38 105 30 [,9 40 8,8 2,7 1,6
115 | IlpuBepx nasxa 10 75 250 40 2,0 60 25,0 3,3 | 1,8
114 | IIpuBepx ocepenka 8 24 | 65 17—20 2,0—3,0 — 8,1 2,5 [,6
110 | IIpuBepx nasxka 7 20 60 { 10—12 1.5 —— 8,6 2.3 1,5
101 | INpuBepx nasxa 7 41 98 12—15 1,0 20 14,0 2,3 1,5
99 | IpHBepx NJASKA ’ 10 o2 165 35—40 1,5—2,0 — 16,5 4,0 2,0
98 | [Tpueepx naaxa 10 41 85 [ 8—20 2,0 30 8,5 2,2 1,5
97 | Verbe p. Mysakas 10 34 100 25 1,0—1,5 — 10,0 2,8 1,7
96 | IlpuBepx nJagxa 10 38 100 25 2,0—3,0 — 10,0 2,4 1,5
95 | IIpHBepX TJAKA 8 20 65 15—20 1,0 — 8,1 2,0 1,6
34 | Ocepenok 10 45 135 20 2.0 30 13,5 4.5 2,1
33 | ITpuBepx nJasxka l 10 35 155 30 1,0—2.0 45 15,5 4. 7 2,2
92 | I'lpuBepx nisixka 10 4] 155 30 1 .5—2.0 — 15,5 5,1 2.3
92 | CepennHa nJasKa 5 50 120 17—20 2.0 — 24 0 3,1 1,8
92 | YxBocTbhbe MAAKA 5! 30 112 18 2,0 — 23,0 4 3 | 2,1
01 | Ilpuasepx nasxa 10 38 140 20—25 2,0 50 14,0 2,5 1,6
90 | I'lpuBepx ocTpoBa 10 4] 130 20—25 3,0 13,0 3.0 1,7
89 | INpurepx nnsxa 10 28 70 15—18 1,0—2,0 7,0 2,6 |+ 1,6
89 | [1paBepx nisxka | 10 35 140 25 3,0—2,5 40) 14,0 2.5 1,6
87 | [Mpusepx n.sxa 7 17 50 3—10 2,5 10 7,1 2,3 1,5
85 | Ilpusepx nasixka 6 39 125 25 2.0 4() 21.0 3,3 1,8
83 | ITpupepx nJaska g 24 65 10—12 1.5 I8 7.2 26 | 1,6
79 | B noaBanbe rpaabl 8 19 50 — — — 6,2 2.3 1,5
77 | CepeaHna masxa 7 19 35 8 0,5 — 5,0 2,2 1,5
76 | Yetbe p. Kenana 10 88 265 50 2,0 — 26,5 3,0 1,7
73 | CepeaHHa nasxKa i2 o0 175 45—50 |,5—2,0 — 14,5 3,2 1,8
72 \Hpusepx 118K 4 10 | 50 150 20—30 3,0—4,0 J — 15,0 } 2,7 ) 1,6

| | ! j




72
71
71
71
71
70
69
69

96
94
90
85
84
74
74
74

72
71
{

69
67
64
o9

137
136
136
136
135
134

F

[TpuBepXx nasixKa
CepeanHa nJasxa
CepeauHa JsxKa
YXBoCTRE MJASXKA
IIpuBepx nJiskKa
YXBoCTbE JJisIKa
[IpuBepx nJafxa
CepeanHa nasixa

[TpuBepx naAXKa
[TpuBepx mnJsxKa
[IpHBepx ocTpoBa
[TpuBepx ocTpPOBA
OcepenoK
OTMOCTKA
CepepyHa NJAXKA
CepearHa TJISXKA
[IpuBepX nasxKa

[TpuBepx
[IpupepX
[Ipusepx
[IpHBepX
[Ipusepx
[IpuBepx

[TpuBepx

[Trasx
[Tnsax
[Tnsx
[Tasx
[Maax
[Thax

MJadxKa
NJaAXKA
[JIsA3a
nJasdXxa
A 2K a
NAAXA4a
naszKa

YuacToK p.

|

27
29
27
17
6
9
23
4

Myr ot 96 KM A0 BmajeHHs B p. BHTHM (o6cnepoBan 24—29/VII-78 T

20
20
17
20
18
20
21
o

20

18
20
39
{8
20
19

90
55
47
47
36
42
115
20

49
DO
39
89
42
63
90
33
87

62
89
82
4]
02
DO

180
175
[25
Ho

63
105
300

75

95
285
102
190
105
138
250

83
190
250
275
160
125

130
112

55
35—40
25—30

20
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25—30
60—70
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YuacTok p. Mysikan ot 136 kXM 10 BHaA€HHA B P. Myio (o6caenosan 19—24/VIL.78 r.)
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99

- PPy syt g s g g e —

JHAMETPBl OTJAOKEHHHA B MM NWAPAKTCPHCTHKH HeOAHOPOAHOCTH
& pa3HOH oBecrneyeHHOCTH B Y Pacctontue OTJOXCHHA
< - MEXKLY IlHametp —
=E MecTo oT6Opa mpod Lpake' MM Maggﬂﬁngﬂsm ﬂ"l:H?{gHuhm no KHOpo3y no Pyxany
S 3 Aoy / dyp/ d2s ]/'d,ﬂ/?”
G -
133 | ITagx 22 118 275 45 3,0—5,0 — 12,5 2,3 1,5
131 | I1nson 10 26 75 — — — 7,9 2,6 1,6
131 | ITnax 23 82 225 30 [,0—1,5 — 9,7 2,9 1,7
129 | Jleras nportona 5 48 175 20 — — 35,0 4.0 2,0
129 | IIpasas npoTOKa 55 147 285 56 1,0—1,5 — 5,2 2,3 1,5
129 | I1asax 16 41 92 15 1,0 — 5,8 2,1 1,4
127 | asax 24 112 280 30 0,8 4() 11,7 4.0 2.0
126 | TTasxk 15 67 157 18 2,0 — 10,5 2,4 [,0
196 | ITasok 15 48 120 — — — 8,0 2.8 [,6
125 | IlpuBepx nasixka 20 87 240 35 3,0 40 12,0 3,2 [,8
122 | IlpuBepx nasxa 20 o0 105 28 2,0 ~— 0,2 2,1 1,5
122 | CepennHa nasixa 20 76 175 30 1,0 — 8,8 2,2 1,9
121 | IlpuBepx nasma 16 63 150 28 1,5 — 9.5 2.9 1,7
118 | IlpuBepx nasxa il 50 105 30 1,5 — 9,5 2,7 1,6
116 | [IpuBepx nasxa 11 50 95 21 3,0 — 8,6 2.9 1,7
114 | [IpuBepx nmuisika 4 23 47 — — — 11,7 2,7 1,6
111 | Ilpusepx nasxa 4 24 50 — — — 12,5 2,6 1,6
105 | Konyc BnHOCA 3 17 75 —- — — 25,0 4.3 2,1
104 | IlaTHo Ha nisgxe 3 17 75 — — — 25,0 4. 3 2,1
54 | BeiwocH p AMHYHIH 3 17 87 18 3,0 — 29,0 5,4 2,3
51 | Konyc cxona cens raJjsibka, MecoK, JNepeBbd, 40 [,0 —- — — —
Mycop

51 | Konye cxopma cens — — — 70 10 — — — —
51 | Konve cxoma cens — — — 40) 1,5 50 — — —
46 | IlpuBepn nasixa — — — 30 5,0 — — — —
36 | IlpuBepx nmasxa — — — 17 1,0 —_ — — —
34 | Ocepenok — — — 17 3,0 — — — -
12 | Boivoc p CyHyendT — — 35 1,0 — — — —
43 | Ocepenokn 18 b8 95 20 — 100 5,3 2,0 1,4

9 | Bunoc p Akynaw 41 200 385 65 1,5—2,0 — 0.4 4, 1 2,0

| |
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BeiHoc p. AKYKaH
IIpupepx misxxa

CepeadHa madxa
[Tas:x

Yuactok p. Kyauarl or 68 kM no Bunaaexus B p. Burum (obcrepoan 29—31/VI.78 r.)

| IIpuBepx nasxa

[Ipusepx nasxka
IlpuBepx nuasixa
[Ipusepx nasgxka

Beigoc p. Kyna-Manasd

flaax

[Task

[IpuBepx nadAxa
Ocepenox
[IpuBepx nasixka

[Tasix

CepeanHa Ma4xKa
CepeanHa nasixa
CepeanHa NaAsIXKa
CepenniHa nasgxa
Cepenvta nagxa
CepeaHna miska
IIpuBepx nnsxa
CepeguHa Nasxa
[Ipusepx nasxa

Boinoc u3 p. Muramakur

23
22
17
20

19
19
20
[8
22
21
zl
23
21
[1

15
10
17

7,0
23
[8
27

8
33
25

112
87
b
49

55
36

47
80
47
43
62
100
14
35
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54
49
49
34
40
o7
105
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132
75

365
295
110
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115
112
145
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47
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130
270
176
280
245

2D
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13
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s,
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1,0
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p. Butum Huxe yeroa p. Myn (31/VII-78 r.)
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JuaMeTpp OTJOKEeHHH B MM | XApPaKTEPHCTHKH HEOLHOPORHOCTH
» pa3Hol ofecneyenHocTH B Y, PaccTosiHKe OTJOXEHHA
: — - ' - ] KHT{?:;{&E c Anaitetp
Ef:, MecTo DTﬁQpB Hpﬂﬁ dmaxc’ MM MAKCHMAJIBHDIA oi:i?{q;;:[x no KHDPDBY no P}’XEH}’
S - d. d. do. ﬁHﬂME:pOH, Ca
E E ' dyy 1 ds dys/ das ’\/dri/dn
G
813 | Huxe vcros p. Minrama- 40 105 190 29 2,0 — 4,8 1,9 1,38
KHT
812 | IlpuBepx nasxa 25 72 163 25 0,5 30 6,5 3,1 1,76
811 | [lpusepx nnsixa 25 72 260 20 2.5 — 10 4 29 1,70
810 | Ocepenox 24 53 175 20 1,5—2,0 — 7,3 2,2 1,48
808 | IlpuBepx nasxka 4 48 130 30 7.0 — 32,6 4,5 2,12
807 | IlpuBepx ocepeaka 7 4() 150 15 1,0 — 21,4 3,0 1,73
802 | Cepepuna masixKa 7 48 100 18 2,0 — 14,3 3,0 1,73
798 | OTMoOCTKa 8 4() 75 12 1,0 — 9,4 2,8 | ,68
796 | IlpuBepx nasxka 1] 7 75 {15 1,0 — 6,8 2,7 [,65
790 | I'puBepx nastxka 12 48 120 25 1,0 40 10,0 2,7 1,65
789 | INpusepx nasxa 12 47 88 15 [,5—2,0 35 7,3 3,0 [,73
785 | Tlpusepx nuasixa 9 21 68 12 [,0—1,5 — 7,5 2,3 ],53
781 | I[IpuBepx misixa 6 20 68 12 3,0 — 11,3 2,8 1,68
778 | IlpuBepx nas:ka 7 21 68 10 1,0 — 9,7 2,2 1,49
774 | IpuBepx nasgxa 8 22 75 15 2,0 — 9,4 3,0 1,73
773 | ¥erbe p. Hypynraakaua 20 130 220 30 5,0 - 11,0 3,0 1,73
773 | ¥crbe p. HypyHrsakauna 18 70 185 27 1,0 35 10,3 3,4 [,85
773 | ¥Yeree p. Hypvuraakaua 31 105 275 30 1,5 — 8,9 2,7 },65
771 | TlpuBepx nnasxka 13 100 280 23 2,0 — 21,5 4,6 2,15
765 | IlpuBepx nasixa 13 40 125 14 2,5 — 9,6 3,2 [,79
763 | OTMOCTKa 13 27 70 12 0,8 — 5,4 2,8 1,67
759 | I'puBepx nasxa 13 18 25 10 1,5 ~~ 1,9 1,4 [,19
735 | TlpuBepx masxa 13 36 75 15 1,0 — 5,7 3,1 1,76
726 | OxHHOYHOE NSTHO 13 40 70 15 [,0 — 5,4 2,7 1,65
724 | Crapole BoiHOCH p. KemeH 3 17 125 15 [,0 — 41,5 4,3 2,06
722 | Yeree p. KeMen 10 20 o8 15 1,5 —~ 5,8 1,9 1,38
706 { OTmocTKa 28 72 187 — — — 6,7 2,8 1,67
Hanens p. Mypypun 39 88 187 — — — 4,8 2,3 [, 52
Haneny p. Mypypus 17 o0 131 — — 7,7 2,4 1,985
l | i
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IMPUJIOXEHUE 5
XapakrepHcTHKA (POPMbl 4acTHL AOHHLIX HAHOCOB pyced peK 30HM DAM

B PARY

Z 3
%5 % ¢
Eé MecTo B3ATHA Opod “i ) ) s o s ;
b = Z 5 3 S - S © o % - S S N
EE Z o 2 0 ™ o ; :-:? P’ : ::? uﬁ U& »..J; ! Ub :,E
1441} p. Hriokxka, MOCTOBOH Te- tt11,9 8,01 5,0] 8,310,7211,4910,66) 1,75 10,61 10,97 { 0,11 10,2210,28 ] 0,28 | 30

exos
1426 g Tyayma, yctbe 83110,9| 7,5¢ 3,3] 7,3 {0,6611,48[0,68] 2,52 | 0,45 1 0310,12710,249 710,41 | 0,39 | 5l
1423 | p. Hiokxka, aesblii Geper 2115,5111,5] 6,6|11,210,7011,3510,741 1,77 1 0,56 1 5,02 | 0,11 | 0,221 0,37 ] 0,28 | 72
1423 | p. Hiokxka, npasuiit Geper |93{12,5] 7,8) 4,5 7,7 10,711,4310,70{ 1,90 | 0,58 | 1, 01 0,11 1 0,17 10,33 | 0,31 | 51
1417 ] p. Hwokxka, pycaosas 231 14,91 9,11 6,01 9,990,741 1,6D 0,61 1,61 1 0,64 1 0,95 10,08 ] 0,240,201 0,20 | 43
dopma y npasoro Hepera
1403 ] p. Hioxxka, ycrhe 31 4,91 3,31 2,11 3,4 {0,7411,6110,606] 1,67 10,64 | 0,9610,14 0,190,251 0,33 | 53
1400 | p. Onexma, BbIIE CJIHSA- 18111,91 7,91 3,11 8,3 10,75 1,5-1 0,65 1,591 0,66 10,96 | 0,09 1 0,30 | 0,21 0. 20 | 54
HUA ¢ p. HIokxKa
1312} p. Xauu, cTBop Mocrosoro [59|19,1114,710,7}14,8 {0,79(1,350,74) [,41 | 0,74 ] 0,99 1 0,09 | 0,16 | 0,20 | 0,19 | 43
nepexomna !
13121 »p. anHH, cTBOp Moctosoro | 6(95,0(69,0148,0170,9 10,76(1,39(0,72| 1,46 (0,70 10,98 0,07 [ 0,14 { 0,15 | 0,{4 | 3I
nepexona {(BaayHbl)
1295 { p. Xauxyau 3w 9,9y 7,1 4,9y 7,3 (0,771,45(0,691 1,48 0,71 [ 0,97 { 0,09 {0,2210,24{ 0,22 | 60
12951 p. Xanu, Buiwe Bnagewns {411 7,74 5,7 4,1| 5,8 10,7711,41(0,71| 1,50 0.70 | 1,98 | 0,09 { 0,15 0,27 | 0,20 | 3!
AaHI‘VJIH
1281 E dBaHoKHT (KoHyc BH- |27 111,91 9,1} 5,6 9,010,76|1,37|0,73} 1,65 | 0,67 | 1,01 |} 0,09 | 0,20 | 0,21 | 0,22 | 60
HOCAa)
1271 ». Xauu 20113,5¢ 9,81 6,8110,010,7711,39(0,721 1,48 10,70 10,98 1 0,09 1 0,17 10,26 | 0,21 | GO
12711 p. Xauu, moGoueHs 5014,7¢11,0{ 6,8110,8 10,61(1,35;0,74}1 1,85 10,59} 1,020,13]10,2010,32 (0,27 | 60
1260} p. Xaunu, rpe6eHb rpsankbl 711,44} 8,0| 5,8| 8,4 {0,78}1,4410,69( 1,44 10,73 {0,9510,09{0,1910,221 0,20 60
1260 | p. Xaun, npusepx noboy- | 4|14,6110,0} 6,4}10,3 {0,7511,43{0,70 1,60 0, 66 0,93 1 0,08 U 19 {0,261 0,21 | 40
HA, HHXKe BRajeHus p. AJ-
['yanb

[IpuMeuanue a— aauHa uvacTHUB, O —— WHPHUHA YaCTHUBI, ¢ — TOJWKHHA yaCTHUL, & =bh/a -~ Ko3ddiuueT GopmMLl 4yaCTHLLH;
C, — Ko3(qduuneHT BapHalHH.



[NPHUJIO)KEHHE ¢

[Mnaposbie nedopmauiy Ha pekax 3oHsl bAM

MaxkcHmaiLnaa CKOPOCTD
cMeqgentia Seperopoil Monublf UHKA
TH pyCAOBOro "o bt JHRHH, M/rOR Pa3BHTHR
Pexa npouecca cpaBHeHHS H3JYUHHBI,
rof
pa3MblB HaMbi B

Bacceits p. OnekMbl

Hrokxa CM 1944—1975 1,0 1,0 700-—2000

. HM 1,0—-3,0 | 1,0—3,0 400—600

.\ I OM | 1,0—2,0 [ 1,0—2,0 —

b P'N‘H 2:0“5:0 210'_'_‘5:0 J o

N M no 1,5 1,0 —
Bepxusisn Jlap6a [iM 1944-—1968 | 2,0—4,0 | 2,0—4.0 100—500
Cpennas Jlapba HM 1944—1968 | 2,0—6,0 | 2,0—6,0 100—500
Huxuas Jlap6a 1M 1944—1968 [ <1,0 — —_
Jlonua CM 1944—1968 | 1,0—2,0 { 1,0—2,0 —
Unnnun HM [944—-19068 <0,5 — —
Ynrypxxeii 1AL 1944— 1968 0,8 1,0 150—500
Bepxnsia Cysennra HM 1949—1975 1,0 1,0 —
Hixkuas Cypeabra HM 1949—1975 | 2,0—3,5 | 2,0—3,5 150—600
Taaysma HM 949—1975 1 1,0—3,0 | 1,0—3,0 —_
O.1¢KMa BAMH 1949—1975 5,0 10,0 —

. I PM 1949—1975 | mo 2,0 — - —_
Tac-10pux CPMII 1940—1975 { 4,0—7.,0 | 4 0—7.0 —
HMmanurpa PMH 1949—1975 | 4,0—7,0 | 4,0—7,0 —_
Xaun BM | 1949—1975 | no 1,5 — —

!
Hapckast koTnoBHHA
Uapa 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
., HM 1964—1975 | 7,0—9,0 { 7,0—=9,0 70—120
Jlypbyn HM 1964—1975 | 4,5—5,5 | 4,5~D,5 50—80
MnraMakur HM 1964—19075 | 2,5—4.,5 | 2,b—4.,5 70—100
., | I'PMH ' 4,5—6,5 | 4,5—6,5 | —
Bepxuuii Caxykan HM 1964--1975 | 0,5—1,5 | 0,5—1,5 150—450
To xe HMIE 1964—1975 | 4,0—6,0 | 5,0—12.0 e
Cpennnii Cakykan | HM 1964—1975 | 0,56—1,5 | 0,56—1,56 | 150—450
To xe HMH 1964—1975 | 3,0—5,0 | 3,0—5,0 —
Kewmei HM 1964—1975 | 2,0—3,5 | 2,0—3.5 00— 150
N | I'PMH t 1964—1975 { 8,0—9,0 | 8,0—9,0 —
Myiicko-KyaupuHcKkas KOTJIOBHHA
BHTHM [TMH u 1966—1975 0,5 4,0 —
PMH
Mys CM 1948-—1975 { 0,5—1,0 — | 2000—4000
) 3a nasojok | 1948—1975 | 3,0—7,0 —_ —
| penxod
ofecneyen-
[OCTIL
| |
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MakcHMalbHAA CKOPOCTH
cMelneduss Geperonoil

Honuutlt wKA

Pa3BHTHA

H3AYUHHLI,

i O

———

300—1300

|

IR

.

1 JHHHH, Mf10A
peca | T pyczonoro | Foaw ‘
PA3MDbIB HAMBLB
[ S S R E——————
MYH ﬂepexomlblﬁ 1948—1975 3,0*"—5.0 —
V4acCTOK
HHXKe
t p. Myskana
Myﬂ}{au FPMH 1948—-1975 2,5—8,5 2,5——8,5
. CM | 1948—1{975 4 0,5—1,5 —
Kyauna CM e 1,0—2,0 —
; |
baccefig p. I'nnros
Tuiolt BHILLE HM ‘ 1943—1967 | {,5—2.0 | 1,56—2,0
ycThsl p. Majoro
[nawo9a .
Cuamoit y ycThs HM 1943—1967 | 3,0—6,0 | 3,0—6,0
p. Majoro I'nmosga |
To xe HM {943—1976 | 3,0—5,5 | 3,0—H,5
'unwii v ycTbsa HM I 1968—1976 | 3,0—6,0 | 4,0—8,0
p. Morora |
Iumoll y yeThs HM 1943—1976 | 2,5—3,0 3,0
p. JlxkentyJinl -
Moror HM 1944—1976 | 2,5—4.,5 | 2,5—4,0
Jlanpu ['PMH - 1944—1976 | 1,5—4,5 | 3,5—4,0
Cetkai CM 1944—1976 ‘ < 1,0 <1,0
Bacceiin p. CeneMmKH
Cenempaxa [IMH u ] 1952—1974 |20,0—23,0}20,0—23,0
PMH |
Buicca CM 1953—1974 0,5 <0,5
Sucai CM 1953—1974 <0,5 —
Bypyiina CM 1953—1974 | «<_1,0 —
Meyn CM 1953—1974 <0,5 e
Bonbuias dDabra CM 1953—1974 < 0,5 | —
Bacceitn p. AMIryHsn
AMrynn 'PMH 1968—1979 15—23 15—23
I'1b 19681979 7,0 7,0
oM 1968-—1979 4,5 4,5
HM 1968—1979 12,0 12,0
lep6u 'PMH 1968— 1979 4,5 4,5
Tanunkak FPMH 1968—1979 4,0 4,0
Baxan 'PMH 1968—1979 12,0 12,0

Ilpumeuanue IIBb— noGoynesnit THH pycaoBoro npouecca; CM — cBobou-
Hoe meampgpuposanune, HM — uesasepuiennoe meauap#posatine; OM — orpanuuenyoe
Meannpuposanne; BM — Boiyxgenunoe Mmeanapuposaune; PMH — pycnoBast muoro-
PyKasuocte; TPMH — ropuas pycsnosass muHoropykashoctb, HMH — nanegnas muo-

TOpykasuocty; [IMH — nofiMennass MHOTOPYKaBHOCTD.
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