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NPEIUCIOCGBHE

[fPOCKTUPOEAHNE MOCTOBHUX [EPEXONCE EBKINYART COJBMOE KOMIUIEKC

pac4yeToRr, OnHO¥ u3 paxidefiuMx dYacTe¥ KOTODHX HARNIADTCA I'RIPABIAYECHKIE

¥ PYCJOBHE pacyeTH, BO MHOI'OM oUpeleliAvmye TeReDANbHHE PasMepH fepe-

XONOB.
HeoSxommMOoCTE: pa3padoTky "MeTommaeckuX DPerROoMeHmanuid 1ro TruapaB-—
JUYECREM Y DPYCJIOBHM PACYELTAM MOCTOBHX HEPEXOXOB" BL3BaHA 3IHIUYNTENb-

HHM COBEDHNEHCTROBAHMEM METOIOB pacyera [ocjJe BHXOIN& B ¢Ber B 1972 T,

"HacraBieRUMA MO0 #3HCKAHRMAM N HPOEKTRPDOBAHRYL XeJI@3HONOPOXHHX [I RBTO-

JOPOXHHX MOCTOBHX MepexomoB depe3 Bomoroxu™ (HMMI-72) w B 1976 .
"MeTOImMaeCROTC NOCOORA N0 TUNADPONOTULECROMY W TAXDABRANGECKOMY OJCCHO-

BAHAD ITPOEXTOB MOCTOBHY nepexonos" (I'mmpomopHVn).

Hacroguue "MeTonu4deckue pPeKOMEHIEAIMH" BRIDYAKT JMMUE T& BONDOCH,

KOTOPHE NOJYYMIM B NOCJENTHEE TOXNH 3HAYMTEILHOE paspuTue. [Ipun peue i

IDYTEX BONPOGCOB HEOCXONMMO o0pamaThcs K YKA3AHHHM BHIIE M3NAHUAM I
H3MAHAAM, IEPEYUNCIeHHHM B CHHCKE DSKOMEHUYEMOX JHTEeparTypi.

"MeTonugeCkue pPeKOMEHNAMU"™ COCTaBJIEHH IJIGBYHM CIEIBaluGToM

Tviponopliil, xkanmuparoM rexarueorax Hayk . C.llmgyroBuM.

Ilpy DONTOTOBKS MaTEepRaJiopr ARTOP NOJL3IOBAJNCHA KOHCYIBbTATUAMA I0O-—
[[eHT2 MOCKOBCKOI'O aBTOMOOMALHO-NOPOXHOT'O MHCTETYTA NOKTOpa TeXHW4Yyel-
KX Bayk l'.A.Q®erorona.

Ha "MeToundeckne pEeKOMeHNAMMM™ NQJIYUEHH TIOJOXUTEJABHHE Dellen3auy
oT [H"unporpaHcMocTa, Radfernpd HpoSKTHpoBaruA Ropor MAIM uw pana uiii-
JoB I'vmponopiiil. gar oxoGperH cexmmeR HTC mpoextrHof wactw I'mumpomopHma.

0 BCeX 3aMeyaHMAX ¥ NOXEJ2HWAX, BOZHUKADIMX IPH UCOOJB30BaHUN
"MeTommgeoxux pexoMeBRamu#t™, mpockla coodmare Ho ampecy: 109089,
MocxBa, ¥-89, Had. Mopuca Topesa, 34, TunponopHill, Texnuyecxuit ormen.



L. OF'UE_YKASAHUA

it papiikaecge 4 PYCJAOBHE pacdeTH B OOJABHMMHCTBE CAYVIERB
FLIUTCA OCHOBOL st Ea2Had9eHAA OTBEPCTUH MOCTOB, INIYOUHH
Py DYpORaHLA OIOD, PasMer03 RCRYCCTBEHH!IX YHHpeldid, OTMETOK
CPOBOX BENIALOIO DOJOTHZ H2 NOoIXonaX, Has3HaTeH#Ad YKpeaeHuit

X T.I.

PacdeT ONT/ATHHOI'O OTSCPCTUAA MOCTA JONREH MMPNU3BOIMTHCH

B ROTTUIBKCE C pacuetos HAaSHAVCHUA IVIYOMEH (yHIEpOoBaHds OUop,

C JN2TCM IeX BOZNIORPHY OTDMLIATEIBHHX HocaelycTBuil, KOTOpHE MOTYT

NOIuUitca HOOCJE HOCTLOMK!I MOCTOBOI'0 IEpexoa.

Mpi H83HAYERAX OTBEPUTEA MOCTA, OupeNeJieHHE IV[YORHH
cGEEHNA QYHIAMERTCO3 OOCp, NPOEKTEDOBAHMM DeryITIRCHEHX
coopyreHzit HeoCxoMMMO YWIATYBATE BO3MORHHE IPEPOLHYE NedopMaiin
pyciad, KOTOpHE JadADAamnTICHA HE BONOTORAaX B OHTOBHX yCHIOBHAX
I Y2CTO KHTeHCZOUUADYRICH IIoZs/18 UOCTPORRE IspeXoxa.

WWI2HOBHE NPHpOIIe Ie@opMauiM MOLYT BHIBATE CMENMedEs pycaa

B Opciesiay OTBeDCTHS MOCTA ¢ IpACHIFEeNMeM K JCTOAM, MRJYUMHL
PUEY 1OTYT OPMOLU3ZATHCA X HACHIY TOIXOXOB X YIDOEATL €8 COXpPaH-

HOSTE, OMAMO 9TOTO MOEET FEGIMIATHCA MUPHHE DYCA& O MOCTOM.

[.ryCunue UPEPOiKe JeopMella®, B 34BACHMOCTE OT THRDA DYCIOBOIO
npcuecca | 5,8] , MOIYT BH3BATEH CMeNSHEEe MAKCHMATHEOR IUyGHELU
BCUH HE yHacTKe DeKM B palicde nepexolla Kax B IOIEDeYHOM, TAX

¥ OpONoJLHOM HANDABJICHHH.

W3dexrarTys BeraTHBHO® BIUAHWE NPHPONHHX KedopManuf Ha padory
MOCTOBOTO UEPEeXofa MOXHO X8R EX YYOTOM IIpH HASHAYCHEX IeHepaib—
HRX PA3MEPOB INepexola, TAK M coOoTBeTcTRymnei peryraummell pycJroBOIC
roToka (cHpaiarenmeM pycia, yeTpoficreoM yxperiena# Geperos,

ncuepeyHHX ¥ HOPOLOABHHX PEryAANUOHHHX COOpyXeHunH).



JurpeHus COAMOCTOBHX DYCEN MOTYT OCYCHOBMITBATRCA TaKre
CTECHCHHEM HaBOIKOBOTO NOTOKA HOIXOLAMH X MOCTY, ROTOPOE IPUEOIAT
E HCKYCCTBCHHOMY M3MEHCHEN DPYCICCODMUDYIMEI® PACXOIAa HA YYACTKAR
MOCTOBOIO IEPEXO0XA.

CYHIMpOBAHUE ONOD OUpeleJsAeTCA CyMMOU ofmerc X MeCTHOTO

pasMHBa ¢ Y96TOM BO3MOXHHX INIYOMHHHX UDUPOIHHMX IedopMalliyv.,

IIpy IPOEKTHPOBAHMU MOCTOBOI'C IEpPEeX04a cJelyeT paccMaTDUBATH
KeJaeco00pasHoCTh yCTPOoficTEA OHHOIO WM HECKONBREX OTBEpPCTUH.

HonoysuTesibHEe MOCTH, IOMEMO OCHOBHOTO, H& Ilepexojax HeolXo-
JUMH ODY HAIWUMM IPOTOR, HCHONB3YEMUX HOJI CYHOXOUCTBG, LA IeJel
BONOCHA0XeHNA ¥ HYZEX PHOHOIO IIPOMHCJIA, & TaKXe I'A CHUXEeLUs
odiiero moxuopa Hneper MOCTOBHM NEepexXoXoM XK YMEHBUEHHA NOATOMISHHA
HAOeJEHHHX IYHRKTOR, OPSINDHATME ¥ NeRHEUX yroiM#, A coxpaieHLs
JECHOTO MAcCCHBA M yMEHBPIEHUS sadojaumpaeMocTH olM, Inx yaryane-
HUA YCJIOBEHE CYHOXOICTB& B QCHOBHOM DYyCJE& PEKM B YMEeHRUEHAR Daj—
MHB&, & CJAeNQBATeJBHO, X TUYOUHN (YHIMDOBAHHAA ONOp X T.l.

B HeXOTOpHX cJAydYasxX LI OCyweHY - 0eCCIOUHHX vacTel noim,
& MHOI'ZA ¥ Juag Heyed BONOCHaOEEeHMA k HYXRN PHOHOI'O HpPOMHCIA
YCTDaMBAPTCHE BONOIPONYCKEHE TPYOH. Hamuawe Ha noiMe BOLOIPOIYCK-
HHX TDyO OparTLdeCKHX He BIAAET HA I'MIPABRIKYCCEKYO PacoTy OCHOBHOTO
PYOJOBOYO MOCTA X HA BEXHIMHY HOOMIOPOB ¥ Da3MHBOB. luIpaBimyeckuit
pacdeT nMoiMeHEHX Tpy$ HEOOXOXMMO HPOMSBONKTE IO Iepenany yposHel
¢ BepxoBofl ¥ EESOBOH CTODOHN BHACHIM, yWITUBASR HAUXY/IKE YCIOBHA,

KOTOPHE MOTYT BO3BHMKHYTH IODU TOM HIM XHOM YDOBHE.
PacueTH IVIyCHHAHX ¥ OOKOBHX DYCIOBHX redopmarufl ¥ moaIopa

(BRUNYEA PACYET TPYMIOBHX OTBEPCTHE) HE MOCTOBHX NEPSXONAX POKO-
MERIVETCA UPOESBOIKTE{(OCCOSHHO B CJIOXHEX CJHYMASAX NPOEKTHDOBAHREA



1 MG CYILOXOLUHEY DEKax) ¢ ucinoanr3onarniieM clil mo mporpamue
" upap-_" u "Pyp-T'"/I0/ uan mo ynpolEeHHH! eTozZaM pacuyeTa 6e3
cOopameHid K TD ‘npuBEelIeHHWU HUEe ),

iIpd pacyeTec HMOCTOBHX NEPEXOZOB B YCAOBMAX NOANODa,HMHEE
P 2ITAaNbHEY NOTHH,UEeDE3 ONYENEHIJME DEKU I IIPU TEONOTHYECKOM
( PPAHWYEHUY DA3MHEA CASAYET HOAB30BATLCA PEHOMEHAZAUWAMYU IPOP.
O...AHEpeena/1/.

[Ip# NDOEKTIIPOBRHUU MOCTOBHX II€PEXOAOB B I'OPHO-IIPEATOPHOH
SOHE MOEKHO INONs30BaThHCA "BexorecuzapMAMh N0 pacueTy OTBEPCTUHH
“HUTODE KA PEESX TODHO~TIPeATOopHOR 30RR"{PocTomcHMi Duaman
Tunpcnopuuu,I190r, ).

[IpoV3BOANTE MOALOTOBKY UCKOZHNWX ZBHHHY U ONDEAENATH COCTAR
' COOXCEUMHX pacyeTOB DEKOMEHIYETCHA B COOTBETCTBUM ¢ "PyKoBOACT-
T1. "0 COCTAry WHXEHEDPHC-TUADPOMETEODPONOTHYECKWX MBHCKAHME ¥ pac-

¢ "OP NP NPOSKTUPOBAHWM BOLOHPONYCKHHX COODYXEHHMHA aBTOMOOUIE~

* xopor" ' TunpomopHumn,lo79r. ).



2. OChCBHHE MPVHIMIE KOMIUIEKCHOLO
ABTOMATUBMFPOBAHHOTO PACYsTA MO-
GTOBUX ILPIix0L0ON

KoMiviekcHAET pacyeT MOCTOIIX HEPEXONO3 [EKOMEHIVeTCs Lo~
U3BOIMTE Ea SRA mo wmporparmeM "Tumpam~3" u "Pyp~1", seumaummrcesd
péaJMzarMel MeTOROJNOTHE KOMIUIEKCHOT'O PACYSTa MCCTOBHX HNEepeEXOoLoOB,
paapadorauycet K.r.8. . A.QefoTOBEM [5,10} N

OCHOBY YKa3aHHLX Ipol'paMM COCTABAAET OJFIOBPEMEHHLE peleHue
B KOHEYHHX Da3HOCTIX CTPOTMX IudepeHIMaNbHHX ypapHenuil: ypas-
HEeHAs JaraHca HaHOCOB JKCHEDA, YPaBHEHUA HEDa3sDHBHOCTY HeycTa-
HOBUBUIETOCK IOTOKA ¥ YPABHCHUA HEPARHOMS8DPHOIO, ILIABEC K3Mellfd-
e LOCH IBUREHEUA HOYCTAHOBEBISIOCH IOTOKA B OTKDHTHX HEUpUiMA-
THYRCKIX pycraax Ceu~Berana.

[[porpanMH UPeNyCMATPURAKT pacyeT 10 LIMTEeNLHOK cepHy
DaBOIKOB C YJIE€TOM, OPHU HEOOXOWIMOCTH, NEepuolis MeXCHK. ~acuel
MOXHO UPOU3BOIMTS IO EATYPHOH COpPril USBOXKOB C BEOIOM B i
KQIIOTO NaBOIXa Oez cxemarTyzanmy (exemHepulie YpOBHZ B ovucTax
pelixy GipmEailrero K OCK Zepexola BOIL JCrTa).

BonoMepdue Ipaduxy aBTOMATHYECKH NEePCHOCHATCA N¢ Kp4BoH
CBA3Y HA& OCH lTepaxolsd, KOTOPAA BBONUTCH B o0 B Rurme KpuBO—-
JUHeluEX OTPe3KoB. He pexkax ¢ ycroifuissy THIporpadom (KOoTJA pas-—
HHE IO BUCOTE HABOIXH YMERY NpUOTIUIZATCHBIO OIHAKOSYR GTOpMY,
OPOLOJLRMTCHBHOCTS ¥ BPeMA NOIEEM2 ¥ Claua) BIONHE JCIYCTRMO

pacyeTH BECTH IO THHoBoI cepur. B vToM cuyyaz B JBi BBOIMTCH

B TadMuHOk QopMe JUnEER ONuH, Haldouese XapakTepHHH LI BCeX
cepid BoJOMepHRH Ipadlik NABOJKa, &8 Kaxiki INaBOJOK LATYPHOK

CePUH XADEKTEepH3YETCA JuLh ONHAM MAKCHMAILHEM YDOBHEM.
B mporpaMmax yuHIL3aeTCA HEJUHEUBOCTh W3MeHeHud

DYCJOBOTO Pacxojfia BIOME IOTOKA M Iepepacupefcienye 0JUsro



8.

1 ACYOra MELEY Pyo/iom M TuiMoid, mpu medopMariMsaX PyCWd ¥ CROGOI-
210¥ I0DepXLOCTHE JOTCKA.

SAROE HBMEeHBeEAs NSDUHE XVBOTQ CeYeHUs BIOML IIOTOKA MOXeT
SArEBATLCA O LAHHHM HaTYPHHEX HaOAWLeBM¥ B JaCOPRTODHOLO MOLEII e
DOBAIUA AV OUPENEJHATECA IO COSLARANIBLHQ BHBEHEHHNM 32BMCHMOCTM.

PacsolL pyCROTODMILDYRLIN HAHOCCS BHYHCJAETCA RAK N0 TEODETHRO~
MOXDIUBCKIM GOPMYIaN, Tax W I0 JNASHHM HATYPHHX E3M2peRZd.

Pocder pE UTOM MILET BHLOOIMATSCA KaK IO cperieMy Inamerpy
TOHEHY JISIOKeHIE, TaR A TOCPLXKUUOHEO ¢ aRTOMATHISCKMM VIEeTOM

OTMOZ PKa JHA DPYCJ2 KPyHEHMI JParKiimmi. facdeT pacxola NCHHHX

¥ B3DEJEHEHX DYCIGPODMUIPYTMuAY BAHOCOB ITPOMZBOIXATCA IO QOpMYIaM
. Jesii. Bxordine B QODMYJH napamMeTp. CBOUCTB LOHHLMX B B3BRe~
JeEMRX EAroceB HaZ0o) e TOYHO ODedellanTesa M0 JadHEM IHIpO-
MOTLIYECH HBMeDeEML., 4 NP WX OTCYTCTBLY -~ IO SHMIIPUYESCHIM
QO IaM.

LD peweHKE UG DepeanbiNX YJDAEFCERH BOROMEpHHES IpadmKH
narorkos H;= f (t) saveramres cryzewwarivm ¢ marom al (oM.
DECe2et)e RECH LCCLENYOMHE YIACTOL DPYVCIS JeJUTCH HA DAL 0Tpel3—-
KOB UILHOH ot sm M CRCIHe# mipuBcl B,,m O PHCZ.R)

porpamma "larpam-3Y [0RBOXdeT pewaTs ClAeNyRupie 3anaud:

- pECJdeT BO BpeMend ofmuX pAasMHBOB IO MOCTAMHE KAK Opu
O IOPOJHCM, Tar 4 CJAUHCTCM CTPOEHH Dycaa, C YI8TOM BOIMOX-
HOU OIMOCTKM JHS DyCJaa XPYyUHHMI QPaKUAAMA;

—~ NOCTPOEHEE XPWBHX CBOCOAHOI NOBEPXHQCTH IOTOKA C YIETOM
B3AUMOJIEACTBRAA C DPYCAOBEMA HedopMAaIIAMM

-~ SRAIN3 PACOTH MCKYCCTBEHHHX ymmpern#t pycex(cpesor):

~ pacueT BO3MOXHHY PYCJAOBHX XeQOPMAIMHY He SHAYUTEILHOM
IPOTHXeHIM BBESPX H BHAZ OT OCH MOCT& C LEJbD HPOTHO3S
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Prc. 2.1. OCHOBHHE TLIpOMETDRYECKEE KDPUBHE:
a) Bonomepsrit rpatnk NaBOXRE;
¢) EpvBEE PACXOIOR
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L0.

BO3MOFHNX PA3MIBOB CYMECTBYXUIHX X UPOEKTIPYSMNX IEpexXonoB
ROMMYID Xamult (HedTeuporOLoL, Ta2oupOROIOB, XKACGEJBHEHX NEpPeXOonoB
I T.l.); TPOTHOZ& YCJIOBEH CYHOXOICTBA; HASHAUEGHAS PACYeTHL
cymoxonliix ypoede# (PCY) ¢ yueroM IONVCTMMHY VI CYHOXoNcTsa
CHROpoCcTed Tedeliid;

~ OlEHAKa BIAIHEA BHpaCOoTCK IPYHT& B pyoiIaX peK Ka palory
NOCTORHKX IEPSXOLOD M IRYTHMXY ITHIPOTEXREMIECKEY COODYReHuUit;

~ Y4YeT BILLLONeliCTRIY HECKOINLKUMX MOCTOBHX NEPeXOXoB IpA
DacYsTax DYCAORHX NCHOPMALIGS I KPUBLX CBOGOIHOH MOBEPXHOGTH 3

- PACYET MOCTOBHY INePEeX0ojio3 B HUYBAX Ohegax IUIOTKS;
~ DACUET MOCTOBSX IEUEX0I02 B IOJUOpe;

-~ [OCTPOEHNE KDUBHX CEOUOIHOE MOBEDXHOCTH NOTOKA ¢T INIOTHH
¥ IPOTHO3 3&UJEHUA ROLOVPOHALLY;

~ PECHET MOCTURHX HNEpEeXOJOB ¢ NepS/MBacMMM ITONXOLAMM ;

— PAcYef MOCTOBLX HEpP2XONOD B VCIOBHAX PEIPECCHBHOU DPCSEE.

C ucroab3uBaHiel Tporpavua "Inmpay-3" MOXHO BHIOAHATE
cacyeTH UEDexXolla ¢ HECKCUILKMMA MOCTaMY Ha OO0nleM p&as3JEBe 10
MerToly, pazpacorasroMy Jo.A.ycToBOM [o].

B 0CHOBY ITOT'0 METOIA HOJOXeNO PABeHCTBO OOCLKX
NOMICVCE IeDEeN BCEeMK MoCcTawMd, TOo-eCTH TOAIOPOB,C00TEBETCTBYNIMX
ofme¥ TOOUOPHOY LOBEDXHOCTH, MEe KOTODO# UPOKCYOINT pasmeseBHe
oumero Pacxona Mexry Moctamu, OupelelcEde OCMUX IOINOPOB IpPO-~
ASBOJETCH B3ARMHEEM pelekusi pycaoBRx Medopmanuit B medopmariui
CECOOIHCA HIORepXHOCTH BCIH.

PaLvyeT peseTCqa I'pado-aBayMTIYECKIM METOIOM B ClreLnyKueM
INOTANKE 2
- 3aJA0TCA BeJM-HAME OTBEPCTHEH MOCTOB;

- 3802RNTCA TPeMA NPCI3BOJALANME NOJOXCHUAME BOAOPEIMEIHTIIB~
HOY JWHIY MEXIY MOCTaMH;



- [OoJOreH.ie HyJemoro (pacuyeTHOLo) CrTBepa m./fima
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3aBEHOMO BHUE CTBOPE pa3lenanlig HOTOKa X2 COMOCTOLICHR) KT,
IIym¥e B DA3SHHEE OTRBEPCTEI, T.€., kL3 oCuell WO TOPHGC.. I08INXHOG!L ]
~ OPY KAZACH BATEHI'CH TOJOLEHILI BOINOMHASJ.CAITIADIL JL Ll
BHIOJHAKNTCR OTISNBHUE TacyeTH Ha IO 1o mpogpanie "INimpo: 3%,
WIS KQTOPOITO U3 JIBYX MOCILOB M COOLRETCTLYRIYIDA LN IIOTOFON [L4 € Tir—
My Z TOMY ¥e DeaNBHGUY DPeCUeTHONY NaBOFRy (LIS OND2LELOh.a.i
MONIIODa) ¥ MO C8PHE He20/K0B (1T OLpPSICNEHTIA MAKCIIAUBACTD
nONIopa, MIEYUEro OOoX IOIMISHHHN MOCT, ¥ CLATEETCARBYRMEIO DJA3VE28):;
~ CTPOATCA Tpazxl M3MEHeHHS OSmMUX HONIOpPO3s L 0000
MOCTOB B BHODE&HIIOM PACYETHOM CTBOPE B 2aBUCEMOCTI! OF IOJNCIEiiA
BOJIOPAB3LEeNMTeNbRCH JOIHNY
- [IeDECEYSHLE [BYX KDJBUX OIpere/uieT SIMACIBEEhue 3Ka4eH:Is

PECXOLa, B Iyuier9 HOL OCHUBHOA B JOHOJIBUTENARHHI MOCT, H COOYQ -

BETCTBYKLEE eMy NOJCFEeHUE BONOPAa3IeUTeIBHOI JLId,
Ioig ucxomodeHnms rpado-aHanrnTHIecKoro  MeTcr Ji. L. ldycrosol.
[9 } x nporpavme "Tunpas-3" paspacoT: ¢ OOk QBTOMATHUECLODO

HOAG0pa BOZOPASHEIUTENLHOR JMRAN B XONe HaBOUK&A. [pxH pacuste

[0 CepHH HABOUKOB U3MEHEHRME BOJODaAILE/HUTSADHOM JHMHUIM FUIATH-
BaeTCH 8BTOMATHUeCKUM, a JBM BHBOMMT HA UeYaThk KPHUBLE CBOGOLHOM
nosepxsocts  aZ=f(L) x mpodum pasmuroro ma Hz{(f) mis ocros-
HODPO ¥ HOHOJHHTEJNEHOTO MUCTE&.

PacdeT MOFeT BUIOAHATLCA X DK JCTPOUCTRE HA o0ueM
pas3aune goyee IBYX MOCTORE.

[lporpamsa "Pyp~I" HO3BOJAET PElaTH CJHSIyAIUE 2QJATY:

~ ompeleleHie KOODIEHAT 3CH CEMOYWMPEHWS DODIOCTOREX

pyced,



o OL OO VIS D LOPIUMPAT HAMOOALNET O HCKYCCTBEHHECOTO YRMPE=

iij-r;

- CCULT 3OCHTONTO CaMOYMPEBLR, & TAKXC HCKYCCTBEeHHOTO

LY

D aBROGO LESNHD;

wf

LML TR IOCMCLA DYCET OPA TeOVIOTHYeCrOM OrparICHIIN

— QUL ORCAHASHESS LAITHOHZIIBHHY BEXMWIE 2TBEPCTUE MOCTOS

C JOBTO. VAlDeLEt: L v L 0STOBIX pycel.

COHOMSIR N 4 FT LS U oT0 MoenupoBanud Ka CBM 1o mpo-

TL-.Tiat fImnpen-3Y L "Pyp-IY U A Qe HOTOBEM NOJNYUGHH (QOPMYVIH

i VIIDOLREAODG J20Yce T YLHDeHUA HOIMOCTOBOIO DPYOJIE,

oduero

qoEnA M Ranexic, tus  romuopos [ 4,5,7 ] 1 I.A.Oycropo#t ~

, £ OIPCHEJSr 1L OLLLTO HNOINCDE Ha TepeyolaXx ¢ HeCKOMBRUMU

reoran sl 9], e OCHOZAAKME KOTCDUX IDSINATANTCHE METOR

*n’sliimﬁiihﬂﬁ' :ﬂ IT..II..B,‘;,EE H r?a-

H pacuera,



3. PACSET YUHMPER PYCIHA TIOL MOCTI M HASHAYTHAE
OTREPCTVw MOCTCR

T el

(Ipr garoiiermy NOIMEHHEEX YY2CTKOB B Berxie.d Ob2(2 MUSTOBOTO
[IePBXOHNa PYCAOBOZ pACXNH HA& YUY8CTKC RIVUAHIA [ENCADNSA O.a3:BefCH
YeEeINY-SHHEM MO CPBBHEHUK ¢ CHTOBHMY YCHOBUSMM 34 CYET CxipA
BOIH C IIOFM, YTO MOXET NPHBECTH K CAMOYWADEIL® DYyCJaa O 5TOh
yueactre [ 5,6 ] .

JckycocTBeHECE ymUpesde pycaa HOL MOCTOM [cpeska) MoXZeT OLTh

yeroliwrBolt (He 3aWMBATECH BO BPEMA IKCOIYATRUMM), €CIHM BENULIHA

CPe3KY HE¢ IpesHuaeT PasMepH BOSMOXHOIO CaMoyuxpeHxA pycna. Ihna
HeoOXOUMOCTH LDONIYYEHNT UOHONHHTEALANX OGHSMOD IDYHTE DAClieDnH
CPE3KHA [OJ MOCTOM B HEKOTODHX CJHayYadax MOITYT OHTL YBEIUUEHHA, HO

NpZ pacueTe OQOmeT0 pPasMHRA BEJMYMHY CPE3KU HECOXOIMMO YILIHIRLATE

PaBHEO¥ pacueTHOd DUpURe PyeNa. TaX KaKk CPEe3ka SRISeTCH UCKYCm
CTBEHHHM YuupeHHsM pycaa (HpoHTa Neperoca HaHoCoB), TO €& HAJO
YCTPauBaThk 38 CYeT ylallekEMs CBA3HHX IPYHTOB IOHMEHIOTO HALIKA,
HO HE 38 CYeT DYCJOBHX BJIEMEHTOB - HO0OUHel, ocepcikon M T.[d.
MOXHO ycTpauBaTh Kak OXIOCTODOHHKD, TA&K M JABYXCTCPOHENW CPESKY.
Ipm 2TOM yuMpeH:Ke MEXAY COOTBETCTRYRUIMII IoiimMeMi HAXO PaCIDEXE -
JATH B o0UeM CIyYae OPONOPHICHANBHO CJUBY BOJH C Kaxgo#d XTI HUX,
C HAUpABKON HA BO3SMOXHHE NPUPOINHHE IJAHOBHE NCOOPMALRNK DYCJIL.
Ha WeaHprpyouEx DEKaX CPe3KY MOZHO YCTpauBal:k EKAX Ha BCTEYTHL,
TaKk ¥ pHIYKALY Oeperax. dopMa JUMpEeHMA pycra T IWIaye JCAEHA CHTH
SJUNMNTHYECKOR ¢ ILIaBHEM CODRAMEHNEeM 6Y0 ¢ HEeYMMPEEHPM pPyoJIoM
B BepxHEM H HuxHeM Jpedax LIS IIasHOTO MNPOLYyCEAZ BOJM Y HAHOZOA
(cM.prc.3.I)., OCmag nraHa cpesKU— He MeHBUE YeTHPEeX—UeCTd

g€ MUDHH.



Pue. 3.4 Gveomome @eswy 8  momepesos
eeyenly & mrone.
/= NOUNOK  1TOUMS/.
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He DPEeXOMOBIYeTCH] YCTPamBaThk CPEesKY, DOBTODRAKLIYIC OUepDLanlc
cTpyeHaupapiasmme KaMOx ® poxonAmnel o ITOIOBE 2TOR I Gud (pe--
woMeHzaay HIMI-72), Tax Xax B 0TCM CIYHAE K OCRCIHC'._IBaeTPCH
[ISBHOCTE HOIBOIA K MOCTY DPYCIOBOI0 HOTOKZ ¥ HAHOCOBR . ¢ cXal-
JASTCH OFHO U3 HAMOONEe YAIBmMNX  MECT depexoia - 1o
CTRYeHaIpapLsTIa X Jano.

BosMoxdoCcTs YUMPEEAA pyCe IO MOCTOM OLPEICAnCICL T 7 10J.
3.1 wm no prc. 3.2. Ecyur mpu mannor B P, Coubme snatihi.

YEa3aHuHX B Talimne, YyuEpeHue BO3MOXHO.

Todrs a ve.l.

W’”’“M—TWM l
i @ 1 I,712,012,5 {3,0 3.5 {4,0( 1,5 |

"""""“‘T"""'""‘T"""‘““T”""‘T"“"’“"‘"I
| Py, i 90 |75 (50 {83 j2I (I3 | 5

il il e

rre: - CTEeNeHh CTECHEeHUA NOTOKA IIOMXOLAM:,
2 Q
* Do ( B oM Cryvae, eCJH TOMUMEBHAT uUa.TL  (Cr

IPONIYCKAST SHAYMTENLHYD YacTh: PACXOLa, WIO OHBAGT GTAR-
HETOJHHO DPETF0,

'y Wighrnll = w——— wm‘-—l‘

Qe + G, (Lo Ben) B PacYeT NOBTOPK>TCH NOCIE

HaSHEYEHVA OTBSDCTI'A MOCTA) ;

Pa = BEPOATHOCT: BATOWIEHELH NCHM, OlpefeldeMan U0 i1paluny
00eCHEYEeHHOCTY YPOBEER HO cpelHeld OTMEeTHE HOUMu.

Eeiw ymrpesue BO3MOEHO, TO ONpeAedfgeTlcs HEpHHA DyCHa
O MOCTOM:

Bew & BrBK - )k k"*’- ¥ 1] (ueild,

rge:  Kesy, - KODOIMTMEAT, yYHTHDAMIAA BEPOATHOCTS SATHLieM:
oMM, ONpelefAeMuk 5o usBeCTHIM B m Py ro

IrpafuKy Ha pUC.3.<;
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7.

k,, ~ KRoa(dduiMenT, yInTuBaxupri OCIHOTY PACUeTHOI'D HaBOIKA,

ompenesiiemi# no ussecTHam B u [l 1o rpajury aa
PHC.3.3;

o D
fl = e IOIHOTA HaBOIKa {(IPE OTCYTCTBUM NaHHHX
Vioe

MPUCIEEHHO MOARHO IpEEmMars II = 0,7);

hm»; hm’d COOTBETCTBEHNO CPelMAsI M MAKCHM&1bHAA BHCOTA DABOIKE
Hal cpelied OIMETKOM HOMME, ONPGIEJFCMUS IO BOIOMEPHOMY
rpafulKy PacYerHoTo N2BOLKa (Benwuusa N, , ONpeNssseTcs
RaK cymma N YucJa ODIMEAT, JeJepnad Ba N ).
sHaMeHIa xoodxiner Tos Kps ¥ Ko Mo.yT OTh CLDEICTEeHH

o Qoumynam: 5 5
K plo = ( o k()),b%é_)
pr = g '
7,7 (3,8-0,858 )
e (~gr -I) (=) , IpH P o< 4,5 ;
= 0,7 il B2 4,9 .

ilwprsa pacyeTHOl cpeskd DpHEUMaeTCa PEBHOM Bpm o Bpn ,

OrBepCTUA MOGTA PEKOMEHIYETCH Ha3HAYATE HE MoURMle BOAMIAHH,
onperenaeMo® no Qopyae:

LH-*-EBBM“'ZE...“‘ZB .-""Emhm , M (3.2),

TIe S = J,I - repadTuffEuii sanac;
b3 E,,, - CYMMapHAS MEPKIa HPOMEXYTOYHHX OIOD,M;
ZBW - MXPpANE YKpemleHu#l momomB KOHYCOB,M;
m . xoafdunuenT sajoXxeHHS OTKOCA KOHYCOB;
hoo - rayCHHa BOIH § HNOJOWBH KORycoB Jpu PYBB,M:,

Tag Kag noiMeunHasg 49acTh MOCT8 OCHYHO IPONYCKAET HE3HAQU~
TeJsHult HOTORHNE pacxox, TO YBeJHUYEHWEe OTBEPCTHUA MOCTa, IOI7-

geHHOTO No dopmyne (3.2), Kar OPSBANO, He TIPDUBOLKT X CYMEGTBEHHO

My CHYXEGHUD o0uel'c pasMUBA X CKODOCTER HOA MOCTOM ¥ HOJMIIODOB.



18.

4, 1ACHET OILJT'O PASMHBA

e,y

=

1.0 CHCCCOY OOTeNesIsdfifi PACYUETHOTO i ONOD ofmero pasiuea

5U2 MOCTOBGE NMEDeXOold MOryT OHTEH DPAsleleHH Ha Yerdpe TPYIIH

. R
i 5.4,10 1.
L enatd TRV MOLTOBHX IePeXOoloB XaparTepuasyeTcsa NOTeH—-

g espurn il T, Wy

U7 BHOL. DACMIUBANAICH CHCCOAKEOCTEIY PACUYETHOI'C IABOIKA, TpelyeMok

FOLI TOCTINCHAT HiDeT0 Ipenesil DasMmilaa, AR OO0ABHETO PABMHES ,

T~ UILBE OMOTO FUIATEABHs"! BO3IGL.CTBUSM PACYETHOI'O TaBOIXA NTOCTOMNBOH

BLCOTH ,
[ RROpOH TRVLIe uPLOCATCA MOCTOBEC TEPEeXOIH, XaDaKTepisy-

e LUOCOSHOCH DD, BHBLBLISY DACYETHHW pasMin, pasHu#t pasMHBY

ST TROXOZE JMI0T0 SACYCTHOTG LABOAKA IO HepasMHIoMy JHY {(Bepx—

- v ot -~
PP B 4 ihl‘}e‘i 1"!-3:1. pasj:i:uqaa »

U_IRETERL. TPV OTUNCETeH UePeXolK, XADaKTepU3yrniecs

t~=

P33 LBAXLSH CHOCOIHOCTRY, DHIBEXeR pacyeTHY! pacvue, pansxf
LESNUBY O. BOBIE..CT2I0i MHOLUXCUDOXONSHNX OUUH 38 IPyTPM PaC—

GeT.UX IePOIKOB (TINOTSTY I6CRILL NpeNieN pasMEBA) .

s, UeTRENEGH ThyNe OTLOCATCHE NEPeX0olH, XapaKTepusynizecs
POZ.EISELIGed CHOCCOZOCTED CANUKCM MAJIOR IMa pesviMzalPd THNO-
1eTHYOCHCTC Pasiiza. JIr arclt rpyuns pacueTHIY oCmu# pasviie
ZANYIM2CT IIDOMEXYTOYHOE NOLOEEBHUEC MELIKY BEPXHUM ¥ IKIOTSTAYECKIM
TRCLCTaMHE U NOMNEeHR OUpeleNATRSA N0 UM eNbRO maTypsoR cepux
anolr.0B € TDPOIYCKCL PACYOTHOI'0 B KOHUE OIHOTO HB Hardoaes
OTaCHNY MHOTOBOIFHYX NEDPMONOB. B 3TOM Clyuae C HeKOTODHM
SaltrCoM PaCUSTHHE Pa3MHB MOXET CHTL Olpejeres IO IMIOTETAYSCKCLY

mejeny.



I'pyuna MOOTOROTO NOPOXONA QUPEISHAETCH 1O TEMI, 4.1 W
O IPAdEREM 8 DPUC.4.1 00 CTRONGHVD UPOJACHMATINEHOCIE DRLUYET--
soro nasomka (beas) X DpoMenu mpotesikoro pasumsa (Tu) .

. v
Vo8 4.l

%gggﬁm ! [Ing3gary PPYyTT OCDOXOXKOB L
nepexona ! 1
—Wﬁ“—mm"“w
I r | = i"fd ﬁi'”" 1 hitr Mo Mg
1l { 015 = :t-tff’ £ | 0,55hm(r)ﬁhw@f hwcri
D N
Iy i ‘!‘fif < 0,{9 [ hpnm <085 hp” ()

L

Bpemsl TPOLONZATENLIOCTH GABOAKA U nes  OHPEIGILETCH
o BoLOMEpHOMY Tpafmiy pacuersoro nasojxa H=f(t)mpm H=H. .

Bpems HIpereinbHOTO PazMHBa ONDCHERRCTCA DO OpMYyJe:

too Rahalier o) 4.1)

172800 %5
IiMHa BOHI CKATIH HOTOKA HON MOCTOM ( em )

OUpeHeaaASTCA KO QODMyNa:
&., - L’H

o = =t ten (4.2,
I+ e“,"//em

rre: Qun & e“ = gg%ﬁBgTﬁTBEHHO LuyHa MaJoZd 1 OC IOy

BuroBOofl HOTOHHHE PACXOX HAHOCOB ( G ) OUDCIRIETIH
: _{ A 3
O QooMyIIe: q,, = ( 'F)’%u + Ay [ Vos "'Uuep} eu ,
#h

rre: U, - HepasvHBaLad CKOPOCT: Jui IPYETOB DYC.a,
OHIpeJeasicMas IO DuC.4.<;

Ay ® A, - XaDaKTEDUCTIH SOCIBETCIDCHHO JCLUH & I BBLUL SHHAX
HAHOCOB, ONDENEMTEMEC I'0 e IO DHS. £.3.

(4.3),
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KosduupenT, ywirgsaruull Gopy BOPOERI pasiurBa K,

OIIpeIeVIAETCA 110 (OoTMyIe:
M

Kgp = 0,1 (52— -0,5)%+ 0,8 (4.4)

OrvocrrensHad JxHa nepxoscd crpyexanpasuaest gaxos ( 1 )

ORPEIEsACTCH 1O uop IyJae:
- t'ﬂ <\
X Do (4,5),
- ODDOEXILA HauooNLuel nepxopoft HAMOR Ea 0Ch HOWOKL
(pacyer c:wpyenaupammmnx AaMO PeXACHAYRTCH ODOLS—
BOIMTH Coriachcd 64 HIL.1-72),

Te: QM

PacueTrull ofuzil pasMuB OMPCAGVLIETCHE N0 TOLMYIaI, COOTBEETC .-

BYyOIEM TPYUIEe MOCTOBOTO HCDEXONA, UPHLOIEHHID HA 1HC.d. 1.

< len
(rpe A= T~ OTIQCITEILHOE CTECHELUE NOLIOCHOBOTO OT36)OT.
|

OTIODaLY.) o
SHEYEHIS ROVGIIIIeHT™a he , YLATHBOWLAIO BT

I-i-.-mdr--fl E ‘..-J.AJL.-I'I; ...D UFJII’ .l-:

[ABOEKA, MOXET OHTH ONLeJelCHO MO caeuytien: dopiayien:

, My K < u,00;

nIfH .L{.t :- O,S
Uayduna oduyero pasMing B pysie BHIE MOCTE Iipll ISRECTHUM

pacyeTHOM DASMHBE B PYCNe NN MOOTOM OIpERIEAfeIcA IO opuyne:

ﬁh PK = ﬁh PM(I'" fb 812 , (4.0),

rne Eg -  PACCTCANYG OT OCH Jepexoya KOMIyHEranidll 4o BroIa
B SOHY, OXBaTHBaeMy® CIDPYCHANDUBEARCGANG LaMUan,;
z:xhpk ~ cpednud oMun IpYHTE B pyoAe §a DAcCROfMUE Ly mulie
MOCTA,
Fal hpu ~ PACUSTIHA CMHB TpYyHTa B PYCAE NOJ MOCTOM, UOPSHS/ChN.L:
Ge3 yueTa BIAMAHAA CPE3KY Ha TEIHYMHY Dasrt HDE TOLK
Ky MNOCHEIHAR ZSMRHAEST BEJIINIHY Pasuiila Juub B helerar
ACKYCCTBEHHO YUMPEHROLO PYCIE) .
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MG UePCXON KOMMYHEKAUIM pDacHoOIOXeH B npenenax

UCKYCCTBERHOTO YWHDERUA pycra, T0 BeJUIYMHA CMHBA I'DYHTA Orpe-—
LeJKeTCA C yHeroM Qaruvikkecioll MUpUHHE pycia B CTBODe Iepexoxa

KOIMVEIIRGILTH 2

B oo
ah o= h +ho SEARS (4.7),

PR

rre h pxo — CDeAE O3B IDYHIA B PYQIe DO OOM UEPEXOJia
ROLBLYTHEELIDI ¢ YSOTOM CDESRE;

D

- WIPUHE VHUDENHITO DYGI& B CTBODE NEPEeXOfis KOMMYEBR-
Kaur:.

UK

Bialfde MOCTOI0TO IepeX0ia NDPAKTAYECKT TacipoCIpaHAeTCHs HA
DACLTOSEEN MOPAINS TpexX LN pacTexainld NOTORA 38 MOCToM. COMuB
IDYHTE B DYCJE H™SKO MOCT& (IPM M3HBCCTHOM pACYEeTHOM pPasMHBE B DyONe
[IOK, MOCTOM DEKOMEHUIYETCA ONpelesddh NO 3aBACHMOCTH

6
ah g = O h oyt 2 ﬁm€i~~- (4.8),

rie: A h DK " CDCIHMA CINBE B DyCAe B OTBODE KOMMYBUKANLAY

L h oM CpeJilut ClL3 IDYHTS B pycie UoX MOCTOM, onpeleseHEHHK
0e3 yueTa BIIHIA HE DPASMIB MCKYCCTBEHHOTO YOI pPEeHHAS
pycial{Cpesxru) ;

¥ pep™ AUIES 30HH DaCTEKaHA MOTOKA 34 MOCTOM;QPEF-QEC*;

ﬁH - PaCOTOARKES OT Hepexols KOMMYHUKSIHME IO HHU30BHX
CTPYCHaIpapIAK X naMd,

Fconu nepexol KOMMYBEKAOUHN TACHOJNOXSH B NP3KesaX UCKYCCTBER-
ROTO YLUDPEHNA PyCJe HHXE MOCTa, TO BEJUYMHA CiMHBE [PYHTAE TOXS Ony
LenaeTcA no dopmyse (4.7).



S. PACYUET MECTHOT'O PAIMEBA

B HacToAmee BpeMsA PpacUnTH MECTHOIO PAa3LUBE BHIOIHANTCH
coryacno BCH 62-69 [IB ] Baungy Toro, 4YTO IO YHKA3QTHOMY MBTOINY
pacyeTa MMSJHACE HEOIHOKDATHHE 3aMedaiHda O 3aBuileHZA IVIYOIE pasMHBa,
PEXOMEHIYETOR IA CPAaBHUTENBHHX DACYETOB I'DFMEHATH METOH, paspa-—
SoTaHHuft B COKAEODHMM K.T.H. M.M,Kyparnesw: [ I2] . Ocroruue
pacuYeTHHC GOPMYJH YKA3&HHOTO METO.a NOIYHIeHU IyTeM o0pacoTHu
HATYPHHX HaHEHX O MECTHHX DASMHBAY ¥ MOCTOBHMX Onop. Huxe #nzja-
ragrca MeTON  pacueTa CONSJOPHHE IV IeCBASHEX TOJHTOR.

Haxdonpuasd IMyOHHA MECTHOI'O PasMHBA ¥ OHOPH ONpeleJAercs

no gopmMyJe:
a) PR TOCTYIUICHUII HE.HOPOB B BOPOHKY pasvHBa, PE U > U2

= I,I . VBH ¢ ----) Kgkty (0 (5.1)

d) UPE OTCYTCTLUK noc”ymenm HAaHOCOB B BODOHKY pasiana,
mpt U < ./

h =151.86%% & 4(-—-—-—-)0 57 KKy C0) (5.2),
DIE b ~ pacueTRam wIpzEa onopu B M;
H-- NryOuHa INOTOKAa Iepexn Oonopof, M;

\f ~ cpemdas CKOPOCTL IOTOK& Ha BepTwlaye IepeX OmopoM,

M/cex;

Us = cpesusg paMyIuBaxmas CKODPOCTE TYPOYIEHTHOIO NOTOKA
nepez omopolf, oupezexfercA mo rpafzky Ba pmc. 5.1, M/cex;

ops
¢ 1 — IOKASATENH CTENeHM: Ipu R(H) , =1, a npx

35(2)4 I,n= 0,67;

K@ ~ xoodfuImeT HODPMH ONODH;
K, - koo{{uIpesT KOCEHH TOTOKA;

U-rp -HepasMuBammas CKODOCTB, ompeleJiAeMad IO IPajUKy

Ha puc. 4.2 ; M/cex.
d - cpemmufi muameTp IPYHTA B ¢CPAMYNY ROICTABIASTCA B M;

SHaYe A K@ Z K o OUPELENAWTCst corviacHo LCH €2-6¢.



L
&
:
M 3
| =
g
r_ h - S
) M F Q 8
TR B 1Y S
,_,:... f_:.;} , - fwww .wi..., fw w i | U PR mw X
YN0 L A
e TV :
SRR et A 2 3
N W ;f ;./ . g
W :, _ ,Lﬁ RN o
| _: ﬂ_nﬁ . , »gl__ A
. 1.:.& Hﬂ/ # - i~ w _ ﬁi... -t _ , _ . Cr
_ ._f__f ﬂ | w SV N Y
,l_w ! Mlﬂ#.u._.wﬂx f......r. | rh.l ﬁ 1 ’ 1 __“—M)i e
ammn il zﬁ,ﬂﬂ (A 018 e e
T R AR _.ﬁ_.,.T. e
sEmmiis /l SR 0 o
ERU VS TR AR ;
; ~ ; ﬁ\T ﬁ . J |
e ﬂ ’1 I A s wﬁ LN i ) ;
__iwj | ;ﬁ; w, | H} | ; { | T
R
| il ’ _"_. ﬂ | m | *
LA LRI D R
b ~ ; HE R
: m_ | i _/ | /.. [ L3
b
Loy Fjﬁff/ , w* \ T
SN <
o M,W-MLLH_ L O o e e e e
o S wlﬂi..m? fo Mﬂ.l,.wﬁﬂ/* s W.: W.. __:Ww ] II.IW
— RIS S 1 ...mut.. —_ _
A WY \Se il 19 3% 2
[ TAONE AT Qﬁhﬁ .%_W 18
ﬁ'L.LI...I ....ﬁ/ , \ r/. V R Y i.....l..l.......__.mw.,
L | * _ m
. e
\ |
o ) &
&

G

Q0

020

Duc. 8.1, 3navenus Biryqubowowed cropocmu U
b saSucumocmu om Quamempa pycacSeix hawocod

i rAgduHDl noTaKd.

26



e 27
6. PACYET NQJLIOPA

{oy DPOeRTIDOBUAER MOCTORBEYX NEPEXOIOB BO3RHRAST HEOSXOIILOCTH
B OHPAEEACHF BEJUIRN XADIKTEDHHX KONIOLOD: FRUANBHOTO A Lo -

P RaUANe exeTug norora (IME packeTe JIOMCHHEITEIHHIY OTESECTI.,

MOCTPOSEAN CBOSOIHOE HOBEPXHOCTH ¥ Tob.); HOTHONO AL -
P CTHODE ¢ MAnCIIMYMOM IOLE )Da; HOMOCTOROIO ALy « L COBOPC

caniI0 MOQTA {1 DRCUYSTE MIHMMANEHHX OTMeTOx (CLOBOX CTYDYSHAIMAR-

FOORX DEMG, OTNICTOR RApXA YHPEIMerWMB 3 T.0.) 3 JOIIODA Y NG HIIC

A 2oy ~ INIA TAcHeT: MUAUMAIBARE OTMETOR GDOBOR SEMITHOTIO

TIOJIOTHE <& Moaverax (M DHC.O.1) [5,7].

lHla Qoprdy Ep«Boil ¢n0OOIHON NMOBBDXHOCTH i NEIMMINH Xapar.Tep-
HILX NOXSIODOB MO MOCYORHX HePexojaXx BJaudTeibHOe BIdaine oresd-
BAKT PYOAOBNES HeQopMAnmH, PassuTye OCHEI DE3LHBA ¥ MOCTOBHX
EPLeXON0B UDHBOIIT R CYMECTRSHAOMY CHRXGHHD BN IIH HIYAIEHOIC
¥ IONHOTC HOJHOLOB, & TakXe lojopsa ¥ Hacwiiy., O pocroM saia
OTACKREHA] i@ LoCTE [[DOHCXOANT DE3KOE YBEAHYCHKE IOINMOCTOBOIO

DOIIIOPA, ROTODLY 3Za7Tey YM2HBUI2CTCA DA DL3MUBE BAJIS OTJICEHIL:.

Hazdonmee onackoi (pacueTnoll) oxemoll I BHWICLEHKS YALaK—

TOPHAY NOZIOVOB FBIAAETCH MUK IEPBOTO PACYETHOT'O TanQIKa ¢ yye-
oM PYCJOBHX nefopmaunli, IpolcuUsmUAX Ha BeTBH er0d TombeNe .
Ilpy 37T0M BCE X&8paXTEprHde TOAUOPH UMENT HaIOONR''e BO3ZMORHHE
SHAYPHRA.

HagarsHyi 0OIIIOD OUREIENASTCH MEeLONOM NOCMEIOBATEILEIX

IPrOIILCeHUYE 1o QopMyae:

AZg= AI ( “éi% - 1) » (6.1)
rme: Ay = e I (I+ %) (6.2)

.
521 ,
Ao ~ onpesienaeTcs NO rpoduxkyvpiC.6.2 [O E3BecTHHM § M B,

Js - Guropod vigroud CRC. 0L NMOBEPXHOCTH;

S . QDHOCLLLTILh [TOIITON,
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Pue.bt. Cxemr r ompelentnura  xopormeanel 1odmpol
ney Moemobon  nepexode:
a. flnow nepewdo; 6. Apubay cbobodrod mobeoxrocty;
8. pogunb passeymore Bwar wo mmure noBodna;
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KonGfumpesT pasviEa oK MOCTOM o Iwiomapx P, ooperesisercs
Ha IMKC HMEPBOTO PLLETUCTHOYO NaBOIKA

p:_' .f:").ﬂﬂ hw Bm + hn&(LH E“’“) (6.3)

w‘.}i’ hf‘ﬁ 04 i }Ing(LM“ Epﬁ)
4

re: ‘nm - COBJIRAA IViylmHa pAasMERa B PyCle IDEHMMASTCS
DPABHOU ¢

hPH = hps +0'? (hpn{m o h%) ‘ (6‘4)

JespHelimrll pacue? HayareHOI'O NOINOpPA IDOX3BOIUTCHA METONOM

NOCHAEIOBATE/BELY IDICIURESHIY B CHREIYKUeM NOpAIKe:

a) mprrmmcercd £, = 1 1 1o Qopmyne 6.1 suwkciseTcs A Zor

d) DL A . “““Mi' Y 2; - ,._!;__E_Z_E_z BHYACHACTCH ﬂgiﬁ ’

. =
rie Ns - cpe%mm CHTOBAY mydnrb; BCEro HNOTORE ompenesdaeTcH
no QopnMyJie
hg =#b_ps E?uﬁj hﬂs__(______s_fi) (8.5)
B) mpy AX AZ, +~2-‘i'-§0 -~ ¥ = -}l-’--:-\--f}-?i pagucaserca A 2 4 .
OUCUYHO MOCJEe BHIOAHEGHVMA TPEX BHUMCHCHKH NOJYYAWTEH QNHM3KUE
343YCHUSA &Zg{ AZoy (KI0%), TIOBTOMY LDUHUMAETCH zlszézismteéﬂ

P
JONHLS TONIOp Mepel MOCTOM IpUEMMAETCH HPE Je<0,0001 8Z=AZ,
1 139) 3&3"’ 0, 0001



0 ~F

OZ = AZ, 40,258 s ( S f’f--«; ':9‘,.,“9,) (5,0

&M

1'ae E ?’; oaccﬂosmue OT MOCTL 1O CLBOMA UMIIOLG JCHIICHE,
z 4 1-6.1.---“:“5“ em' (5"?)

. hevaZ,

ne
VAKCEMSIBINY 0MOOD ¥ HACHIR

6.9
gE,-‘:AZ*“JgQ‘ (6.2)

NomuoctoBol NMoZrop oUpereNseTCs MSTONCM HOCAeRORaTeN: .1
IDROArRLL Y 110 QouMyte

AZy= Ayl %% i) = by (6.9)
=39
Ay = -%—-ch Jg ( 24 K) (6.10)

(6., 1)

rne: Uy 1 Uy - cooTreTcrsenHo ¢iTopas cpemHAf CKODOCTE: Beel

IOTOKA B CPEIHAA CKODOCTE HOX MOCTOM ¢ YUETOM
DEIMEDE ;

of,, 1 ¢ « xosdimirenty Kopnosmea B NOIMOCTOBOA CEUC Ml
I GHTOBLX YCIOBUIKS

'J&)p +Ur.¢u-n

SR A IR S 6.2
Ua (QJ p + EL&)H)
dﬂ e (dg""I.E) ..-L.‘..!'..'::..EEE_ 4 Ii2 (3.15)
B, = By

U, # U, ~ cropocts :la pyciIoBOM ¥ NOAMEEHO® YaQTAX MEBOTO CeveHLH;
U~ cpemss GKODOCT® IO  COYeln;

e 1 T~ miomamz DYGHIOBOR W MOfMEeHHHX gacTelt, XMroro Ceuemid.

Haoame:rp Ag onpelesAeTCs IO IpauKy Ka DEC. 6.3 00 r3IBCCI-—
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L.apel.eTD Ag 140eT GHIB onpexexel no opMymnars:

2a 43
;lb - .L] p /‘-J ) ﬂ}_}ﬁ Pm ﬁ I,2;
473
T 5
J‘:.E‘) - ":‘Lf%“m 3 HPII P(_,J:P 1,2-

P
JansHewdil naceet BEIOSIH.AETCA METOIOM NOCJEOBATEXBHHX
[ (IR e HKU &taa.uomqﬂohpacqmy HAYAIBHOIO LOIIOpA.
+AZ
Mpi BTOM Sy~

3 M
rge iy — CPeIHAX IVIYOHWHE IION MOCTOM IO DasMHBA

hﬁ = Jl‘ii?fi:t__mh‘l(._gf:_%'f) (8.14)
M

[ocTnocHe RPpUBOHA CBOGONHON IOBSPXHOCTE C BEDPXOBOL CTODPOHEH

gRacky (Cu.pHC.6.4) MPOM3BOIMTCA ¢ BCIOAL30BRHHEM wODMYJIH:

pZy= (A, - AZ,;)[I - -@15543] +afu,  (6.I5)
X

rie Az~ HONGOD ¥ FACHIM Ha DACCTOSHAM X OF YOTOA MOCT&
e X< Py

Nor X >0z,8Z5=07, .

LloBEPXHOCTE ¥ HU3OBOYO OTKOCH UPARTHYECKE T'OPUSOHTANBHA A
MSET OTMETKY, COOTBETCTHYRIYKX YPOBRK BOIH ¥ EW30BHX CTDYEHAUDAB-
JITCHEX HaMO, KCTopad ompelierseTes mo fopMyme NOIMOCTOBOTO HOX

nopa (6.9), so mpm A, = f . Js .



7. PACUET [EPEXO0]A C HECKOIBKMMII MOCTAMM B ITPENEIAX
ObllEy 30HH PAGRJLBA

e T

Pacuer HeCKONBKMX oTpepcTH# BeleTcd Ipado—-aHaNETIE2CHIT

METOJIOM X3 YCJOBHS DABGHCTRA OSmMX NOMIOPOB nepef Mocrav: {9 | .

Pacuer nepexolia ¢ IEBYMA MOCTEMM BHIOJHAETCHA C YYETLM DYCIOBHX

regopuanzl non ooomn® MocTamM. [[pY BiIedeHuH DYCIOHODMLID YRKLIX
HANOCOB LISl OUPSIENSHIUS HOJHOIO NOXIopa olmkft pasMMB OUpeleIseTCH
ne JopMyJsis Bepxiero npemesa pasmese (cv.u.4). dpy oTcyTeTium
BICUEHIIN HAHOCOB IIOL TOSMEHHHM MOCTOM DPGCHYAT BCIETCH B IpeloJio-—
RCHIE [TPOXOKa pacUYeTHOI'O IazQlKa U0 HepasMuTOMY IHY, T.e., Oe3
yaeTa PYCJAOLHY He@OpMSLIYil.

[Ipu ompermedieHY HanOCQIBRETO PaCX0ors, KAVMEI0 DO HoiMEeHHE[R
MOCT IIDH BJIEYEHAA DYCJACHOPMUDYRLIEX HAHOCOB, DVCJIIOBHE I€lopNMAIii
ONPeNENAGTCH 1o POpMyae THIOTETWYIECKOI0 IDeTeNa PAsMHBa (CM.I.4).
[lpx olpereneHLy HAICOJNBUNEIO pacxona, Uiywero nol nolmcyHxi mocrh
IpA OTCYTCTBLM BJIGUEHMA HAHOCOBR HA IokMe, PYCIOBHE IehorMariun
BHYKCAANTCA IO Qopiye:

= LOTNE (7.1)
THe: hmu hm -~ CONTBETCTBCHHO INYOMHEA A noliMe o ¥ mocne
Da3MHBA

Viiep = HOD23MHBAWLAA CKOPOCTH A TDYHTOB TOMMH;

Une = OHTOBAA CKOPOCT: Ka mofme;

A - OTHOCUTGJBHEA NUPUHE DPOMEXKYTCYHHX OIICD,
By — KOOFRIIMEHT CTECHeHUA MOYMEHHOTO LOTOKA.
IIpy caoucTOM I'€OSOTHYECKOM CTDOSHUM TIOWMGHHHX YIaCTKOB

pacYeT CJeIyaT BECTH Inado-aHaNKTUISCKEM MeTOJIOM.
PacueT peKOMEHIYETCH BHOOJHATS B CAeIyLneM mopamke [ ¢ 7.



L. SapapTcAa BeJMIUMHAME OTREPCTH® MOCTOB.

<. PROAPENTCHA TPOASBONBKO TPH PASINYBRX HOJNOXSHUA BOLO-
Pa3TeNUTEeNLHOR JMHAM MexIy MoCTaMu.

3. PaccToArre  or ocu mocToBOTO nepexora Ho PAacyeTHOro
(Hy..enoro) CTBODPa BHOEpPAETCA SaBSJIOMO BHIIE CTBODA Pa3NEJNECHUS
MOTOXa Ha Jpa CAMOCTOATENBHEHX. OCHYHO ¢ OPUHEMAETCS PaBHOW ADKHS
PasAuBA PEkH Qo .

4, Hpm RAXZEOM NOJO¥EHMY BONOPA3LCINTENBHOY JHHUM ompele-

JULYTCSA BEJMWIHH PYCJOBHX LeopManuy ¢ Y4YeTOM yxazanul, M3J0XKeHHERX

BHWE .

B, | ¥ xaxJoNM IONOXCUAN BOIOPABISIUTONRREON JUHMM IO fopMyJe
(4.2) ofpelensiTCs PACCTOSHUL IO CTBOPOB ¢ HAYAJIELHM HOIFIODOL
{ Em ) nepex gazmM MOCTOM X no $Hopwyae (6.1) BHRUCAADTCA 3HA~
yepya wIux nomnopon ( A%, ).

6. CnpeRsJANTCA PACCTONHKA OT CTBODOB ¢ HAYAABHNM IOLIODPOM
O BJAEBOLQ creopa ( E, ) ¥ BHUMCIANTCH BEJMIMHH
odwero HoAIOpa B HyJaeBoM cTBope (A Zos) RAA KaxXIoro MocTa OpU
Ppex NOGHEHHEAX BORODPASIeNUTONbLHON JIMHYMA.

‘Y2
e '
I'ie Zep — CDCRHKE OTHOCHTENBLHHA NOINOD HA DACCMATPUBAECMOM

YYaCTKE.

7. CTpoATCA KPEBHS M3MEHEHUS OOMEX HONNOPOB B HYJEBOM
CTBOPE ILS NOIMSHHOTO MOCTE AXesawj = P(Qm) , B OCHOBHOTO
MCCTE A Z,gwﬁ f ( Q,.,.) B 38BHOEMOCTH OT NOJOXERHR BOIXOpa3He-
auTesbB0R JvuuK. llepecevenue KPEBHX OOpeneJdAcT 3HaUSHUE pacxoya,

HAYUETOo IMOX No¥MeHHHN MOCT, X COOTBETCTByYIeE €My HOIOXCHHE

30.[0DA3NEIMTENbHOR NUHUHA,
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[IpE ycTpoiicTBe HA ofmeM paziiiBe PEeXn 0olee IBYX OTBEDPCTIIX
ofperendeTcH Ai’m‘wm IBYX KpaihduX OTBEPCTHH, & 3ameM, JpuH.MAI
IJIA CpelmHMY OTBEpPCTHH AZismHe:RoJIBRG MeHplie, Yeu OONVUSHH LT
XpavEAX OTBEDCTHE, HO ROTODHM OIOPEIeLANTCHA IPaHAIH BOIZOPE3ICIOB
IJIZ CpelHIX oTeepcrTumii. Janee, WA CDEITHEX OTBEPCTAN HPONNLC-
IRTCH CaMOCTOATEJLENY pacyeT I'pY TPeX IOJNCKSHUAX BOIODazLe/IOB.
Ilocne mocTpoerva xpm3of CRASK OCHUX TOMIODOB IEP I KO8 MY
OTBEPCTAAVMYA M PACYETHHMHZ 3HaYeHHAI! OOIMX NOIIIOPOB USTe) CPoX. . il
QZ@(W :9(&zni(:p)); mon, yraom 45° X ock a6CLMCC MPOBOIRITCE.

HpsAMas JIIHAA, IepecedeHue KOTOPOH ¢ KPHERO# JarT MCKOMCE 3HANeHye

odmero moxmopa A Z.o$ (pacy.) . [lo NONYIEBHOMY BHATEEMD OCmEro
NONIOPI, OIMHAKOBOTO IEPSX BCMI MOCTAME, OUDPENELReTCH NOJIOKEH 16
BOXOpAas (e TeIBHEX JHEGHE MeRTY OTBEDCTUAMA B COOTBETCTBYKILHE

SHEUGCHEUA PACXOHOB.



8. HASHAUKHVE YKFPEIUITHUM TIONXQIOB K MOCTY

Havcomee yacTihud UOBPERNCHUAMM HACHIEH HOLXQNOB ABJARNTCH

OUPYNCHIA OTHKOCOP H3-33 NOTeDPH yCeTofdusocrTy, pasMuBa IPONOALHHM

TEYeHUCM, DPA3PYVIERTA BOJHOOOEM, TOBDEXRISIIVNA JEIOXOLOM.
JIinsn odecreverdsas yorokunMsoCcT¥  OTKOCH HaCHNER yHomaxuBawnTes,
2 TeKKC YyOoTpaInpawT OSDMH ¢ OTMeTHOU HU3KCH HACHIM C JeJbY IIpHU-—

TOV3IEL HALMEA JACTH OTKOca., Kpoue Toro, OepMH CIVEAT WIS o0eClem

YeHUA Npoe3lla anTOoTPaHCHopTa Ha DerYIANMOHHHE COODY:REHHUS IDU
LEMORT ot 1al0TaX.

BepXHLG Y8CTH OTKOCA HOIXOKOB, HE NOMBEDXEHHEYH BO3IUECHCTBUAM
BHCOKIX BOJ, VIPEILIANT, KaXK OCHYHYK HacHmd, ¢ ULIHY 3aluTH OT
BSTPOEOW 9)O3ME 4 DPA3SMUBE CTERAXNEMY CTPYHARAMY BOJIH.

LOHCTDPYRII0 YHDEIUIEENSA HYACTY OTROCA, NOLBEepHeRHOU BO3Nch-
CTBLS BHCOKMX BOJ, Ha3HAYAKWT NO COOOpaXeHNsaM SamuTH HACHIM OT
BAUHOCGOS X NPONONBEEX TevyeHufl. [IpA HA3HaAYEHUM KOHCTDYRUZYE ¥ pac-
YeTax YKPCIUIeHME caelyeT pyKoBOACTBOBaThGA CH 449-72 | I4lm Twrmo-
BHMK TpoexTaMu ykperrenudt [ 15,16 | .

g axTABHOR BalETH OTKOCOB NOUMERHHYX HaCHNE# MpU IPOJOIBLHOM
TEeYeHKY , IPY OTCYT(TBMI 3SHAYHTEABHOTO BOJHOGOA , YCTPauBawT TaKkxe
nonepeunde COOPYACHUA — TPaBEPCH, OTRUMAKIINEG NOTOK OT BEPXOBOIN
cTkoca HacHmn (cMm. HMII-72, § 64).

PacueT MeCTHOR ycrolu4BOCTH OCHOBAHAA IIMTKOM SamUTH OTKOCOB
Opit BOAHOBOM BOBLEHCTBHNY DEHOMEHIYETCH TPOE3BOIMXTE NG METOLY
1n.A.Apocaasuena | I7 | , xoropuit NpHBOIMTCS HiXe.

B pesyisrare pacyera OUpeleNfaeTcs MUHUMAIBHO FONYCTHMAA

f QUUMRA DUMTH Sm, Op¥ KOTODO# IPYHTOBOE OCHOBAHUE OCTACTCA



yeToluuBIM LpY EETDOBOM BOIHOIMM 2aallHeX apaMeTpOB.
Sim: (Clhg + E’}k)k’”- (ﬂCIA'),

THe: l‘\a ~ BHCOT& BOJMHH B M,
As = IVIKHE BOJNHH B M,

a,8 - Koo DINIEHTH, ompeNeJiAEMue IO ZABHCHMOCTAMS
B =CI+(CE-—G3hs)h3
d - Cd""355

GI'CS —~ LOSGMOVIUISHTU, OIpeNeNAeMHe B S3BUCUMOCTE OT BAILL
rpovita o CHull I-I6~74) # KpywzsHH oTxoca 1) .

[leCcrit nuIeBaTLe M MOJIKO3EepHUCTHE

m U v 3 Cy Cg B
2,0 0,62 0,3 0,06 10,82 9,0I

25 0,42 0,20 0,03 II,24 I2,87

3, 0,37 0,12 0,02 II,85 If,84

3,5 0,37 O0,II 0,02 12,04 20,04
A, 0,37 0,08 0,0 1I2,80 23,74

[leCkx CpelHue X KDYUHOZEPH.ICTHE

m__ Ut Cy Cg Cy Cg

2,0 0,3 0,22 0,03 10,75 1I,I9
2,6 0,37 0,13 0.02  II,48 1I6,I2
3,0 0,3¢ 0,12 0,02  II53 18,98
36 0,35 0,09 0,0  II, 37 2I,69
4,0 0,38 0,08 0,0  I2,69 25,16

Koo HpmiuenT I{m - youTHRamyll TOMMEY IR OTCYTCTBUS

medernOuHO NMONTOTOBRKE, PaBeH!:
-~ I OTCYTCTBIM IOINVOTOBKHE (Sw, = ()

K% 0,95+0,076 vhy ;
npu 805 0, L M Hm = I3
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- I A
s BT Th, 42,85 6

Bo Bcex fopumynex N, X A, B K

KoogmuimerT Cgf OmpeNeNaeTcs NO Tadiue B 32BHCHMOCTH OT
KDYTH3HH OTROCA.

m 2,0 2,5 8,0 3,5 4,0
C, 0,845 0,88 0,91 0,94 0,95

docMyna I OHPENECACHESA Srm CIipaBeIuea A YKa3aHHHY
B T201,06C9aHEX TPYHTOD M TIPDH CISIYEWUY YCIOBHAX:

0,5 1 ‘-‘Eha.{: 4,0 M; 5 ;\“ £ I8 ; 22 mMms 4,
h’t
8 < 0,2 M. LuaHa pedpa WILTH Brmb 123(1.11.

d"“u
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[IpunoxeHue 2.

NPINEP PACHETA

MeXonHJe JAHUHE

PaCueTEH{ JPOBBLD BHCOTH BOAH HIE = 105,A0 i
Cpenusad OTMCTHA LHO pycna IO pasMHDa Hap = 91,70 u
Cnersudsl OTMETKS NQMMu Ho, = 99 80w
SHIroBasl LAPTMIS PyCHa e = 750 u
[upiia pas.ilsa IO = 5100 1
Comiti (pdacuelHuii) pacyoxn (o, = 20,000 ua/cex
PycioBoit OHTOBOR} pPacxoT QHB = IL700 uﬁ/cey
Boirosoft yuioH ¢B3000ZHOL. NOBEDPXHODTH J0 = (0,00005
CpesrfAd CHTC3aA I'NYCUHE NOTOKE he = 5,04 x
lungora naBoIks 11 = 0,5
CpepuuifinaleTp I'PYHT2 B pyoae cicp = 0,2 MX

JOMO/LIMTCALHO HEOOXOoZui0 MMETE cacAyknuit - paguveckull wuarepian:
I) ueopdocTBOP MO OCK IEpexoxa; <2) MIAH MOCTOB0L0 NEPEeXOZa;
3) BozomepHHi rpaQux pAacCYeTHOI'O NAaBOZKa; %) rpafur 0.CCHBYEHHOCTH
YDOBHE le

1. Pacuer in“EHAH pPyCna IOX MOCTOM U HABHGUEHUS
OTBEDCTIIA 1OCTA

Fe ]

Onpeﬂenﬁem CTEiIeHs CTeCHEeHUA INOTOKE MOAXOZANK

—— Hh‘_““——-

B_ L‘h _ 20 000 I ?I

JacToTa SuTOFﬂed;; HQPM P 95%. Corrmacro radrige 3.1 »osuorap
yillirpexue pycia noj wocmou MO3T0MY BHUMCHASM HUPUEY pyona MHOK
MOCTOM TNOCHE DAa3MHBA.

o opaduKky HA pUC. 3.2 NPH Pn,é = 55% u Bn 1, 7I
I{p%- 0,93Ml0 rpaduxy ®a puc.3.5 npn 10,51 PB=1I,°1 K= 0,17,
Hc GopuMyie 3.1:

By B [(B 007 1) Ry 1] = 750 [(I,?I -1) o,L.o,9+1] .
= 825 M.
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OCrnoersnyl: geadronuvos (MUHKWANEHROS) OTBEDPCTHE MOCTAa:
L SB“, 2 emdrzev&p + 2mh nx = 1,1e825+24+48,0 +22°3.80 =

=855 1.

bBALY T0I'0,970 18 fofiue covpemMeduult anANBUR NOACLUNAETCHA
VOMHEM GXoey CAalHi Wa0E, JLOTODHE MOI'YT A&aTE 3HAYUTEHABHYHD OCAAKY,
BHCOKAR FACUNL 3awevena nofiuennoft scraxazoii. O0Wee GTBEpPCTHE
MoCTa ([_H) novanro I200 1.

JYMPUBaH, YTO 3RAYMTENBHYIS YacTh NOAMOCTOBOTO OTBEPCTUSRA
COCTABIMAST NofieHdaR vacTh, MNEPECYUTHBACM CTEISHE CTECHEHUH
noTora:

. ey
Ors 7 _qms (Lin- B 20..000-11. 700
fre IR e o 1,91 u® foe;
% T3, 5100 - 750

20.000

" 11700+ 1,91 (1200-525)

p=1,61<I,70, cnexmopaTensho, yUMPEHUA Pycna MOX MOCTOM HE CYAET.

. Pacuyst ofwerd DA3MHBA NOJA MOCTOM

JNA ONpER6NCHUA Tpynnbt MOCTOBOI'0 mepexoza Halznew BpeMs BPOLCABHOIO
PA3MNBA 3

ls1r 3TOrO_OnpeAenuM ZANHY 30HN CxaTHd:
B - .5100=1200____ . 3000 u.

e f'!' I'i‘-?—H?EEH ) I+ 0/!{350

ANA ONPE&/ABNEHNUE NOPOHHOIO pacxoia HaROCOB NpPU ci cp” 0,2 uy

0 puc, 4¢3 HAX0AuM Ag = 3,35 107 & Ag = 5,15° *I0™% 4 no PUC o442

Un&;} = 0,78 M/cex 4 U;Q: .--H..g-éim 5 .fi-légz-gg%—-- = 1,31 u/cex,
rm Org y ¢
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A
T
Torus q,» = (""EV;“'I‘ A.B)( UP& _UHBP)‘ Up[., =
(8’35 107 s 15 +107*)(I,31-0,78).I,31°%=8,41.107 %%/
— i S A +-'"’ » - '? o 3 ::8 - O '-r::* CBHI
I1,90L7% e

Onpezeansy K03d0.ujUEAT, YU.LTHE20WLY GopLvJ BOpO e
p Jud s ¥ 04 O

AT 2 0 2. n i o,
Kgp= Ov4(-52 = 0,5)°40,820 4 (~m = =0,5)40,80,90;

Con 4350
[lo rMeTorvke, a#¥reanont § 64 HIIV[I-Y2, pcecunTang o0o cren il
aaxaasg randa M MmoJYydeHn enﬁr-lLBO M, TOD[A OTHCCUIENBHEn ITHU
PEPXOR0,, BauoH

Cex  uoqo
Toraa }1
t, = Cox Nos (e 20) —2900:11,90(0.9012:0,11) __ - 358 gy,
172800 172300+ &,41-10

[IpOnONAMTEILKEOCTS PACYETHOI'O NMaBOZKA COIIACHO BOJZOMEPHOL y
rpaduyry T nes = 58 CYT.

't- e = (0,162 > J,15 1 corisacHsd Tada.t+.l 3ot
3¢ >

nepexoxn orHocuTcHd B I Ipyl.ie MOC TOBHX NEUEXOTMOB, INH KOTOpOK
I'AyGuHa OOMETC DPa3auMHBA OnpesesdAeTed IO IHIOTeTLYeCKOoLy nmemnen;,

8/9 ynl/2 Bog 2/3 (o o
hPH@‘F—'- hpﬁl(& -l +I][ “—E -{*f:-h-“)-“—] = 11,90 l(l,‘;.. -“}*
pu

» +IJ X| s

= 13,6 M.
750. 0,97

0.1/ 1 [ 750 ]3/3

Llus nposepxy LDYMIW MOCIOBOIC fepexoda 110 BTOPO.y MMIdHahy
onvenenfel IAySUHY pa3MuBa NO BEPXHeMY npenexy. o puc.’t.C

npu B = 1,61 n %':“: 0,162 K4 = 0,56;
H



o (B""h“[(@ /9"” 'II/ZK “’IJ [ - """"'“"‘] 2/: 11,90[(1 iz

”}JM(IH A)
750 2/3
~I) 0,5 *0,56+I --------) = 12,9 M.
7500, 97

hp}d(r)>h pu(s)>h ox(r)s«0,85 =1T,6 M, cHezoBATEABHO MO BTOMY

TPU3HAKY nepexcr orHocuTca X I rpynne.

i, PacusT MECTHOIO

Ins omop Locra cornago RCH 62-69 npueuMaeN rHaQOALICHT
KocuHn norord Kg = 1,0 u xo3dduuuenr Gopuu K@=I,I15; npusegenuas

wapuia omopu b = 2,2 1, rayOuna noroxa U =I6,2 ¥ u U = |f pM(_h_T_“f__a_/?
PV

= 1,2 u/CcsK,

Tax KakK B BOPOHKY pa3MuBa nocrynawnr Hazocs, U>U.., rasuus
onpenanasercs no gopuyae (5,1):

I,I 1/——(-—----— i

lipenxBapurensso no piac. 5,1 ana H = 16,2 u o= 0,2 ni
ronyuud W, = 0,05 m/cex.

r U(H)OOG I2 (IG,BN}ODQ - : -
ax Kax vill e SRR AN GRS 7<I, Nn=
Uy \d 3.5 '0,0003 > s
.
vorza D= 1,1 /2,2.06,2 (—=2afa)D87 a1 0 L1,0 = 2,62
£ 495

1J., Pacuer zanakrenHbx N0/NODOB

LAGanB.Hl neanop Onperensen ro ¢opuyne

02 Al e I
! £ 13/5 )i
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rae: Ay = = P Js 1+ A )= 2 .3200.0,00005°1 .0,11)=0,."75.

—

'na onpexencuusi A, 1o QOpMyIE 6,4 HauzLel! CPpelBBwR ra7OLilly ne3 =y
i 2 e

HA NUKE NEepBOr0 PECYSTHOI'O NaBOAKA:
Now = hog +07(Nowwr ~ Nes)  :11,90,0,7.12,80-11,7 C) 77,6 .

u 1o GopMyne {6,3) XOaTN MIBEHT pasMHBa:

i
5 New Bow + hna(LM-Bpu) 12,6.75013,£0/1200-750 ﬁ
(o - T s S S e s« e g i syt - L »
Mos Bos + hiag (L — Bps) © 11,90.750+3,80" 120C-75("

{
lpw $ =I,6I u P, -I,05 nmo rpaguxy na puc.6.2 Ay 2,75,
Onpezensie AZ, 11@TOLOM NOCAEAOLATENBNH NPUOIMIKEHU 1o LCT ~ CU.LT
HauyaTh ¢ £ =1,T0 3HAUEHUA AZ_ IIC CrOAsRTCH,FOATONY =& L.'0T OC

3HaueHue npruuMaen &€ =11,

L.Opu €;=1,1 ; 8Z:={1,1)h; ~hs =1, '.5,04=5,04 7 50,
2,25
AZ,=0,325 ( -1) ~0,708 .
I IO/J
5,040,555
0,502+0,208 _hs*oZa -htHiN,000
- U 1 VO _ - = -~ = .,{7
2. 0p1t AZ,e= : 0,355; &, h =T ,
Z.=0,325 ke 1)=0,206
AN -~ 3
> 1,07 1073
S.npu AZe = a322.00:206 g npp; g, 2 EHOaEL .- o5
2 S, Ob
AZyg—0,325(mBr52—— ~T). 0,785 1.
1,055 1072
TpUHUMacM AZ = O—'—‘E-S-—gig-’-g-‘-‘-s -0, M.

DY 3TOM £ =1,06.
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Mpu J, = 0,00005 < 0,00CL nonuu#t MOZNOP nepex MOCTOM
ﬂiz = Azn e~ 0,28 Mo

lorocrosofl nonnoE onpezendeM 1no ¢opuyne

rre A, "%"" ) (2+})=—-—~-§- 3900. 0,00005(2+0,11)=0,206;

npy B = 1,61 u P, = 1,05 n0 rpauxy na puc.6,3 Ag= 2,I ;

D Z
_ oLy Uy - g Us

h, = MM D,
', wzg > 3 3
ol =__P£.;_ﬂu_.}!'.na§_%.9.+o,2 L431°,730 .11,9040,507.16,300 4o =
Us (Wpe + 2 Wne) 0,?83. 25.440

= 2,04,

ol =( Ol -I,z)--L‘—-*-f'--—T-EL+z.2=(2,04-1,2>3399'-'2?-9-+I,2=I=29 ;

B. = Bes 51 00~750
Ul hmeiﬁ‘m—““——*—m m-gg;gggﬂm—“_--“.-_“=l '79
h.pMBpH-l- hm(LH-BpM) I2,6-750+3,80(1200—750) H/GQK-
I,29.1,79°%2,04 ,0,78°
Ay B e e e e = 0,149,
2 . 9,81

Onpenenned AZ . MOTOLOM NOCHEAOBATENBHNX NMpPUCAUNEHNM:

I) npminuaey E4,= 1,0, Torza AZHFO,ZOS(---E-;-I---- -1)~0,149=0,078

2) Azngﬂigffﬁ__n 0,089,

c
{
h =t Bous hoboppy) | 12:6:T080,00(1200-750) o 4,

| 1200
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2892992 = T 003
9,3
2 )
BEN3=0,206(=~—=—=-= ~1)~0,149=0,073;
I,0039/3
3) Azmq.-:_g.:..oégi‘g.xg_?.é._ = 01056; EI"U' =“H-9.Aéig-l.o.§§___ =I1007’
> 9,3
21
ﬁzus-—-o,zos(--—--i--—- ~I)-0,149 = 0,050
1,007 03
IpuiurMacy az,,z_-Q-tQEégQaQéQ-.. 2z 0,05 u.

Maxcumanpiuil MOANOp y HACNMM ONpPCAeNAeM Nno Qopuy.i3:

ﬁ,éf;ﬁ . 1,6X/1 06°/3 1
rze Ez mee S TR D e . 3900=2940 M,
! I,6I-T

roraa AZ.:= 0.28+0,00005.2940 =0,43 u,

Y. PacueT ncpexoxa C ABYMA MOOTaNU B npeinexnax oduel
30HM Pa3nuBa

PaCcMOTDPHM BAPUAHT nepexons ¢ ycrpolicTBOM AOMOMHUTEIHHOIO
OTBODPCAUR HA DYCAOBOR NPOTOKe.

LDONONHIITENEHNE KUXOAHWE Z8HHHE ¢

CpeniAas oTMeTKA AHE NDPOTOKE MO PA3HHBA Hn(n)= 93,2 1.
bmTOBaA WUPUHE DyCNa NPOTOKU Bps(n) =150 u3
Pyonopoft ONTOBO# pacXonl NpPOTOKM QpE(n) =615 M~ /cex.

Yepes 1;0pGHHOE PYCNO OCTABISEM MOCT C TaK4l HEC OTBEDCTHON qup=
=1200 M, & yepes NPOTOHY lﬂu(n) = 350 M.
Haciayaen Tp¥ noxoxedus Bsozopasuzenshofl 1mduy (c..pic. )
M ZNA Kaxzoro BHUuCHnsged ofnni pasuHz noj 000nMu
MocTaMM N0 PUNOTETHYECKOMY Nnpexeny (}1pM{P), U C &r'0 yUYeTox -
Kauarsnuit noinop ( AZe ) , a mo Eemy - oGuuil nognop { A 2L 06).



L
o
a 2 =
2 = S
aQ o <

3590 Qo

3000

2500

(")

Puc.



PacuyeTH CREXEHH B Talmiuy

HakueHOBAHKE PacyeTHAR 1moaoK. 2U0NOR. MGEL
napauveTpa ¢opMyna BORAOY. BOLOR. LOLEODe
U4 TrpadMyK  NYHKY NN RV AMHER
L o e P B
By M - 4000 3800 3500
Briy m Bo~Bpy 1100 I500 160G
Q ma 1" /cer - 2550 2930 35010
Q o ,M°/cex - 17450 17070 165C0
(3 pu CH.IT. 3 Iyb 1,37 {,32C
B ny e 2,5 2487 3,45
Cor,pm, M GopM, 4,2 2800 2600 2300
Cex u,M o 525 725 1025
K JopM. 4,5 0,38 0,276 0,19
K pM Ve 0,I4 0,154 0.17
npu(p),u puc. 4.1 L4, 84 14,61 14,29
M o (1) M ol 10,20 IT,32 13,00
Pus (p) HODU. 6.3 1,207 1,79 I,168
Puw (1) e 1,46 1,566 1,726
&Zo(p) 1 GO, 6.1 0,159 0,128 0,105
alo(n) ,u e G, 095 0,178 0,136
Co(p) M Gl . PUC. 2200 2400 2700
Loy, i 4675 L5 LT75
ﬁzoﬁﬁp) ¥ dopm. 7. 2 0,748 0,119 (), 006
AZo6(n) M e 0, 082 0,102 0,119

W e gl e il g R AT W e

M Ay AR W e

el  NElE Mo el e AR

Crponi KpHUBHE u3nexHenus OOWEX NMOANOPOR B NYZNCBOM CTBOPG Lid
MOOTA YODE3 NPOTOKY AL 06(n)= (Q,) ¥ ocuomnoro nocra AZdsm=
= § (Q ) B BARACHNOCTH OT NOJOREHUA BOAOPABAGNUTONLIIO] ALK
(cz,.pnc. ,Uopeceqcnne KPMBHX naeT AZ o6 =0,I109 1 Q nu= 51500 /cox,
YOrAL pacxon,npuxoaumlica na ocHOBHON MocT,cocTasur : Q pM“Q.I”

=20, 000~3. 130=16,870u3 /ca .

Jaasrehunsl pacyeT NPOUIBORWTCS ANA KARZOTO MOCTaE QTAEIBHO
10 MeTORIIKE ,N3NOKE HHOM BLLIE,
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