FQCYAAPCTBEHHBIA KOMHUTET CCCP
N0 HAPOAHOMY OBPA30OBAHHIO

MOCKOBCKHA OPAEHA
TPYA0BOTO KPACHOIO 3HAMEHH
ABTOMOBHAbHO-A0OPOXHbIA MHCTUTYT

M. B. ITEMYHIIOB

[IPOEKTHPOBAHHE
BOJOCTOKA
B rorogAaXx

MOCKBA 1988


http://www.kruzhevo-len.ru/vyazanye-kardigany-kruzhevnye-bluzki.html

rOCYAAPCTBEHHbIA KOMHTET CCCP
N0 HAPQAHOMY OBPA30BAHHIO

MOCKOBCKHA
OPIEHA TPYAOBOFO KPACHOIO 3HAMEHH
ABTOMOBHJIbHO-AOPOXKHbBIA HHCTHUTYT

.B. Hemumnos

ITPOEKTAPOBAHME BOIOCTOKA B I'OPOJAX

Yyedyos mocooue

YTRepXIEHO B KAYECTRE
Y4YOOGHOI'O nocoGuA
pencosoToM MAIA



YIK 625.745.22 (~201)

Hemunnos M.B. [lpoexrupopanne pomocToka B ropojax: YueGHoe noco-
6ue / MAIM.- M., 1988.- 49 c.

PeuenseHtH: gouent MUCH, xenn.rexn.nayk J.[1.Heuseros;
raaBHE# cneuuanucT Macrepckoft ¥ 4 uHCTMTYTA
Mocuuxnpoexr W.[A.T'opryHos

B yue6HoM nocoluy paccMOTPeHH OCHOBHHE BONDPOCH OpPraHWsa-
MW TIOBEPXHOCTHOrO CTOKa, BKJIDUAA XADEKTEPUCTUKM NOXNeH ¥ Bep-
THKANbHYD TUIS8HMPOBKY POPOACKMX TEDPPHTOPUR W yJul, NPUHLUMNL
pasMeleHui ¥ TYApaBAXUECKunit pacueT BOAONPHEMHHX KONOALEB, pac-
UET JIOTKA Npoesxef 4acTy ¥ ABUKEHWA BOOH B XONNEKTOpPE BOJOCTO-
ka. MsnoxeHs HopMaTHBHNE NBHHHE [10 [TPOBKTUPOBAHUN OCHOBHBIX
9JIGMEHTOB BOJOCTOKA ¥ BOJOCTOUHOR CETH; PHOPONOIUUECKHUR M rup-
PABJIMUECKMA pacuyeT BOAOCTOYHOI'O KONNEKTOpA; pacyeT KOHCTPYK-
THUBHHX BJIEMEHTOB BOAOCTOYHOR CeTH (N0 NPOYHOCTH); METOON pery-
JMPOBAaHMA NOBEPXHOCTHOrO CTOKa, JaHt Taliuun ONA pacuera Koi-
JIGKTOpA BONOCTOUHOR ceTH.

llocoGue npepHasHaueHO AIA CTYAEHTOB cneuuanpHocTH <910,
usyuaomux kypc “logsemHbe uHxeHepHwe ceTu™.

HEMYVHOB Muxawn Bacumibenyy

NTPOEKTVPOBAHVE BONOCTOKA B I'OPOJAX
YyedHoe nocodus

Tenanan 1988 p,, n.44 PenaxropI'.C. 3Bepena
Hommecano B negars X ~ SO030L or 29,11, 88r.

dopMar 60x90/16 V9. -E30. 1. 2,5 Yen.neg.n. 3,0
Tupax 300 3akas 231 lena [2 xom.

Poranpmar MAIYM, Jenmwspamckull np., 04

@ Mocxonoruil aBTOMOCHALED-1OpORMN REOTBEYY,1988



BEEJEHRWE

CoppemeHHan yJuue NpeiucTapiaseT COCOR cloxHOe WHKEHEpHOS
COOpy*8Hue, B COCTAB KOTOPOro BXORHT NOL3EMHOE, HAZEMHOG W Hax-
36MHO6 00ODYNOBAHHE, HENOCPEACTBEHHO CBAJ&IHUE C [IBIXSHHUEM
TPAHCNOPTS U NeweXonoB, GJAroyCcTpOACTBOW M BHEWHHM BHIOM YJHWUH,
OOR3ATONLHHM HNEMEHTOM 0BODYLOBAHMA SBJASOTCA YCTpPC,'CTBA [0 OT-
BOJlY TOBEPXHOCTHHX ¥ CPYHTOBUX BOJ.

OcHOBHUM NMPHHLATIOM BOJOOTBOKA B IOPONAX ABIABTCH HAIPAB-
JieHue NOBEDXHOCTHHX BOJ CO BCex Tepputopuil ropons k yiuuam.
flosToMy ynuus ciefyer PaccMaTpUBATE KaK COODHue # OTBOJHUMKE
K&Hamd HOBEPXHOCTHHX BoX. [lof Opra’u3osaiHuy s0{o0TBONON TOA-
Pa3yMoBABTCH OpPraHK3aliMA CTOKA LORNEBHX H TANUX 0[], 8v'ouab-
HaA: Opranr3auun CToKA BOAM NO M'OPOUCKOR TEPPUTODPUHM, OTBEISHUE
cOGpaHHHX (MOBEPXHOCTHWX BOJ B BOJIOBMH #NW APYI'M8 MOCTE 3& MPE&-
NeNaMu POPOLCKUX TEPPUTOPHR, OUNUCTKY HAWUGORSS 3ATrPHIHEHHOR
Y4CTU NOBEPXHOCTHOr'O CTOKA.

Jnr oTBOJ& MOBEPXHOCTHHX HOJQ CTPOAT BOMOCTOUHNE COTH,
['pyHroBUe BOMH OTBOMITCA C MNOMOWLX APOHAMHHX CHCTEM.

I. OPPAHMOALMA CTOKA MOBEPXHOCTMHY EOA

[losepxnocTHHA CTOK 08pa3yoTCH HORLEBHMU W TaNHMK BOLAMM,
& Tenke BONOR OT MOiuBKMU ¥ Mofxu ysuwl. [lpu srow noxgesuwe {(ivs-
HOBHO, OUJNOKHHE) OCAINKM B DPOPOIAX NAKYT CTOK [IPH CHIOE OCANKOL
GoJiee 2 MM BBWIY H&UIMUUA SHAUKTENBHHX M0 [LUIOWAIM BOLOHEIPOHULA-
EMEX 1I0KPHTUA (MOKPHTHMA LBOPOB, MPOSSKER UYACTH YU, KPHEK NO-
uoB). B uenrpanpHolt uactu ETC uwcno nueft ¢ ocanxamy Jojee 2 M
110 MHOPOJEeTHUM LAHHHM B cpejHeM cocrawnscet X nHedl v rog.

OCHOBHUMY NAPAMETDEMU, XAPAKTEPUIYDMMMU JIOKIU, HRIAOTCH:
WHTEHCUBHOCTE, TPOJONKUTENbHOCTb U NoBTOpAeMocTh . O6uHUHO pac—
CMATDHBENT CPEIHDR MHTEHCHBHOCTL noXuA (puc.l), koropas cnpege-~
JAETCA M3 BUPAKEHUA

~hs
0=-F

W uaMepAeTcA OGHUHO B MM/MUH. 318ct hg - KORHUECTBO BHNABUMX
0CAIKOB 38 OJUK NOXJb, t9 ~ MPOOONXUTNLHOCTS HOXAH, O - HH~
TEHCHBHOCTL NOXIA 1o caow. Hcnonsayerca ewe ofiMH nokasartenp -
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MHT@HCHBHOCTb AOXLA NO OGBEMY :
¢ = 166,7 - @ (a/c na I ra reppuropuu),
rae K = 166,7 - nepesonHoR koadduumeHT (uxf pasMePHOCTH)

166,7 » 10000 « 1000 .
1000 - 60

[lpoponxuTenbHOCTb JOXAA OMPENENAETCA B UACAX HAM MMHYTEX.
Crporoft 3aKOHOMEPHOCTH BHNAJEHWA NOXNEH pa3HOR HHTEHCHMBHOCTH He
Ha6nppaercA. OnHAKO yCTAHOBJEHa OGCDATHAA MPONOPLMOHAENBHOCTb MeX-
Ly MBXCHMaJbHOR MHTEHCHBHOCTLD M NPOAONXUTEJNBHOCTbD NOXIER
(puc.2). Ora 3aBACMMOCTb CNpaBELIWMBA INA NOXNEHR OJMHAKOBOR Be-
POATHOCTH TOABNEGHMUA .

NlosropaemocTs noxneit onpependercs B rofax A RoxaeR ompe-
JeReHHOR uHTEHCHBHOCTH, Jloxau CONbEOR HMHTEHCHBHOCTH MOBTOPANTCA
pexe, ueM MeHbme# nwHTeHcHBHOCTH. HpvBada ceAau aTuXx noxasareneft
aHanornyHa rpadury MHTEHCUBHOCTDL - MPOJOIXHTONBHOCTL AOXIA;
OOHYHO OHAa M306paxaeTCA HA KJIeTWATKE BEPOATHOCTH, T.8. B Jora-
prudMUYECKON CHCTOME KOOPIMHAT: B BTOM CNYu&e KPUBAA BHIPAMAAET-
CA ¥ e8 JIerKo SKCTPanoAXPOBATH.

Opranusayud CTOKA NOBEPXHOCTHHX BOJ npecnenyeT ueas céopa
¥ YL&NSHMA C TEPPATOPHH TI'OPOJA M YJUL NOXNEBHX M TANHX BOJ.
locruraeTcAa 3TO MyTeM BEPTHKANbHOR MIBHMPDOBKM I'ODOICKHUX TOPPU-
Topult, c6opa BOJH B JOTKK Npoe3xeRl wacTH npoesnos, 3aTeM Yaul.
Ua xoTkoB yauy Boma MOCTYNAe®T B CHCTEMY BOAOOTBOL&, KOTOPAA MO-
X0T OWTb OTKPHTOR MiM 3akpuTOR. OTKpHTAA CHCTEM& BKIDUSET NOTKH,
KOBETH, K8HABW. B coorTssTcTBuM ¢ AefcTByomumu npasunadd (CHull)
B roponax noJsxHa NMpelyCMATDPUBATLCA 3&8KDHTAA CHCTEMA BOJOOTBOAA.

U3 cxemu BepTMKANbHOR nnaHuMpoBKK (puc.3) BUAHO, UTO CHava-
Ja CTeKanuad BOJR& MONANAeT B ABOPOBYD (MAWM BHYTPHKBADTANLHYD)
ceThb JOTKOB npoeaxefl vacTH, & 3aTeM NOCTYNaeT Ha yiuly. BHyTpu
KBaprana Takxe TpeSyeTCA YCTPOACTBO BOLOCGOPHOR ceTu (Hanpumep,
B Yrany, Uie BePTHKAJIbHAA OTMETKA MUHKMAJILHAA M OTKyna HET CTOKa)

CucTeMd ropomncCKOft KaHaNM3BUWW NOAPA3NENADT HA O6mecIiaB-
HHE, Da3nesbHHe ¥ MNOJypasfesbHHe.

O6mecnnaBHaA cCuCTEMA KEHANU3ALUMK NPOMNYCKAET NKBHEBHO U
TANHe, & TAKXe NPOM3BOACTBEHHHWE M (ekanbHhe BOAM. Bech cTok
MOCTYNA8T HA OUKWCTHHE COODYXEHWSI, 38 UCKJOUEHWEM YaCTH pacxona
OTBOJHHX 6eperoBHX KOJUIEKTOPOB, KOTOPWE BO BPEMA CHJILHHX NOXuel

4



aa hg'

¢ I ~t.c
L

Puc.l. Jluarpamda xopa noxua

0}

s

s
10 20 30 £, mun

Puc.2. CBA3bL HHTEHCHBHOCTH K NPOJOARKUTENBHOCTH AORIA
(npy opuHBKOBO! BEPOATHOCTH MOABNBHMA)



c6pacHBabnTCA HENOCPeACTBEHHO uepe3 JWUBHECNMYCKH. OT& CHCTeMa Ka-
HAJIM3AUMK JOBOJbLHO YJOGHE, TAK K&K BCEe CTOYHHE BOIM OTBOJATCHA
OJHOR cucTeMol TpyG u xaHanos. HMeeT oHa ¥ HekoTOpHe caHWTapHHe
npeuMymecTsa. E& HeNOCTATOK o6yCnOBAMBAETCA DPE3KMM YBENHUBHHEM
pasMepoB OUMCTHHX COOpyXeHMi u anameTps TpyS.

Ilpy nosHo#t paspeybHOM cHCTEME NpPENYCMATPHBABTCA YCTPOACT-
BO [ByX CAMOCTOATENAbHHX ceTeli: pias oTbona PexanbHHX ¥ NpoOR3BOA-
CTBEHHHX BOL ¥ JUIA OTBOJA MOBEPXHOCTHOI'O CTOK& - CAMOCTOATEJb-
HaA ceTb NuBHeBol kananusauuu. COpoc PekanbHuXx BOX B NPOTOYHHE
BOJIOEMH, PEeKH, BOROTOKM OCYWMECTBJAGTCA TMOCHO KX MOJHOA OUUCTKH.

[lpn nonypasmenbHOft CUCTeME KAHANM3AUUKM TAKXE YCTPAUBANTCSA
B8 CAMOCTOATEJIbHHE CUCTEMH YNWUHBX CeTe#t, HO c obmumy (oCme-—
CHAABHHMYK) OTBOJAWMMK KoanekTopamu. [Ipu 3TOM Bce OHTOBHE K MpPO-
KIBOACTBEHHN® CTOUHHE BOIH, BECh Taiuit ¥ NOXneBOfl CTOK pacuyeT-
HO# NOBTOPAEMOCTX NOCTYN&KNT HA OWYNCTHHE coopymeHwi. [lpu mony-
pasgesibHOit cucTeme OTnafaeT HEOOXOAMMOCTL YCTpo#CTBa MHOrounc-
JNGHHHX OTMEJbHHX OUXCTHHX COOPYXEHUN HA rOpOACKOR TEpPUTOPUH.

3axpuTas CHCTEM& BOMOOTBOJIA MOXET BKJIOUATD :

- samuTHY® (HarOpHYy®) ceTb, NEPeXBATHBAOMYX NOBEPXHOCTHHE
BOAM, CTeKabmue K ropojy C BO3BHWEHHOR MeCTHOCTH. JT& CeThb MOXeT
6uTb 3aKpHTOH, HO UamMe yCTPAUBAETCA OTKPWTOR B BWAE HAIOPHHX
KaHaJo0B;

- BOJOCGOPHYD (MEepBMUHYD) ceTb, COCKPaNUYN MOBEPXHOCTHHE
BOIH, BHM&napmue Ha TEPPUTOPUU T'OPOJA;

~ BOJOOTBOJANYD C8Tb, TPAHCIOPTHPYDLIY® COCPAHHHE MNO0BEpX-
HOCTHHE BOIH K BOJOEMY WJM Opyromy mecTy c6poca BOJL;

- BOJOCTOUHHE CETH CMELMANbHOrO Ha3HaueHus (Hanpumep, BOAO-
CTOKH, MNEpPeXBATHBANWME BOLY HA OMNOJ3HEBHX CKJOHAX, JpEeHaXW pa3-
JIMYHOr'O HA3HAUeHUA - OAA NOHUXEHUA YPOBHA TI'DYHTOBHX BOJ, COMyT-
CTBYDWHE NOK3EMHHM KOMMYHUKAUWAM, npodunakTrueckus).

Bea BomocTouHas cerb ropoja craraercd u3 GacceftHoB. ['panu-~
U 6acceflHa ABJAADTCA IpaHulaMy NIOWANX CTOKA NOXAEBHX BOA, NpU-
TEKaoWUX K BONOCTOUHOR ceTu naHHoro GaccefiHa. CeTb BOJOCTOKOB
B npsjienax OTheNbHoro daccefiHa pasnenfieTcA HA rJaaBHHR KOJAGKTOP
SacceilHa, GOKOBHE KOJNEKTOPW M BONOCTOKM OTAENbHHX yaull. I'nab-
HHE KOoJNeKTOopH 6accefHoB pacrnojarapTca Mo HanpaBleHWD OCHOBHHX
TaNbBErOB CACCOMHA M WMENT OTHAENbHHE BHIYCKU B MPOTOUHHE BOJO-
TOKHM WM KOJNNEKTOPH NonypasfenbHOR kaHanuaauwn. Pycna pyubes u
MaNHX peueK, PACNOJOXEHHHX B npelenax ropoja, BKANUYADTCA B CHC-
6
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TeMy BOJOOTBOJA B BHA® OTKDHTHX WJM SA&KDHTHX MPOTOKOB HA BCOM
MX NPOTAXGHWH UIU HA OTHOJLHHX YUYACTKAX.

2. TNPOEKTHPOBAHVE BOJOCTOUHOR CETH T'OPOZA

IlpoexT BOmOCTOUHOR CeTH pa3pabaTHBAETCA HA OCHOBe TI'eHepanb-
HOrO MA&HA 3ACTPORKKM ropoja, MeHepasbHOR CXeMH DR&3BUTHA BOJO-
crouno#t nmonsemroft ceTw. [lpoexT BOjOCTOWHOR ceTH BiUMOUAET:

~ naaH faccefiHa ¢ yxasaHWeM HanpaBleHWA CTOK& IO BCEM YAu-
1aM, Ha KOTOpPOM MOKA&3HBAETCA NPOEKTHPYEMas C6Tb C BHIEJISHHOM
PACUETHHX YUACTKOB M TOUEK; leHmnaH palloHa 3acTpoitku (¢ reoxo-
rHeil) ¢ yKa3aHUEM DA3MENBHUA NOXIEIMPUEMHHX, CMOTPOBHX H APYIHX
KOJOMIeB;

- NpONOJNbHHE NPOPUIM KONJNEKTOPOB W CTOUHHX BETOK;

~ KOHCTPYKTHBHHE UYEDTEXH BJIEMEHTOB M COODPYyXOHMH BOJOCTOU-
HOft ceTH;

~ DPACUSTHO-TIOACHUTENbLHYD S&NUCKY, BKIDUANIYD T'UAPONOTHUECKUH
# IUApaBANYECKH! pacueTH CeTH, BEJOMOCTb O0BEMOB PAGOT M CME@THO-
$unaHcOBHRt pacuer.

llpoexTipoBaHye BOXOCTOWHOW CETH I'OPOJA BKJINYAET CIERYyDUHe
onepaumu:

1. Ycranobnenue rpanul Gacce#HoB, Tpacc I'JIGBHHX KOMJIEKTODOB,
MECT BHIYCK& BOJH.

2. HauepraHue CeTH KOJNJNEKTOPOB B KaxjoM GacCeiHe ¥ yCTaHOB-
AeHUe I'PaHUI] YacTHHX GaccelHos.

3. PasvemeHue BOJONPHEMHHX KOJIONLEB HA yJuUAX M MJAOWANAX B
COOTBETCTBUM C Tpaccamy KOJJIEKTOPOB.

4. Onpenenenne pacueTHHX TOUEK M PACUETHHX YUACTKOB H& KOJA-
JNeKTopax.

5. Onpepenenve [IMHH KAXIOT'O PACUSTHOr'O yUaCTKA M MIOWALH
dacceflHa CTOK& IIA PACUETHHX YUACTK B.

6. YcraHoBNEHMe MPOMOAbLHHX YKJIOHOB K&XIOTO PACYETHOrO YUACT-
K& ¥ cocraBieHue npoduneit no rTpaccam KOJJNEKTOPOB,

7. Tunponoruueckult ¥ ruipaBIiueckutt pacueTn KOJIEKTOPOB.

8. Pa3spaGoTka KOHCTPYKUHH BOJOCTOUHON CeTH.

B HavanbHO# CTaAMM NpPOEKTHUPOBAHWA BCA TEPPUTODKA [OPOLE pas-
6uBaSTCA HA CHUCTeMy 0acceffHOB, B KAXIOM M3 KOTOPHX HAMEUaeTCA
rnapHHi KOJNJEKTOP C BWIYCKOM BOIH B BOJOEM WJIM Jpyroe mecTo cOpo-
ca Bon. ['paHuun 6acCeRHOB YCTEHABJAMBAKTCA MO penbedy MacTHOCTH.
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OCHYHO WCNONB3YT CXOMH WY NPOSKTH BEPTUKANLHOR TLISHUDPOBKHM, A8
YKa38HH HanpabpsieHuaA CcToka M Bogopasiesd. CiefyeT NOMHWTbL, uTO
pacCMaTPUBABTCA Oynymmit pexbed mscriocTH (puc.4).

B xamgom Gacceftte pasnuuanT yacTHhe GaccedHm croka. OCmyu
ABnsieTcA GaccellH cucTemb, WMenwed ryabBRRi KoJJieKTop., YacTHHMH
ABAADTCA OTHEJNbHHE OacCefiHn, onpefenfAnuye NOBEPXHOCTHHE CTOK MO
pacueTHuM yuacTkeM ceTH. HenareibHo, urolH nuomanbs odmux Gacceft-
HOB Haxoauiach B mpegenax 75...I00 ra. B sroM chyuae puamerpu
KounekTopos o6uuHo He mpeswuwanT &)0...I1200 MM,

HauanbHHe TOYKM BOJNOCTOUHHX KOJJIEKTOPOB, NPHRUMEKUMX NOKILE-
BHE BOAH %3 NEPBHX BOJONPUEMHHX KONOMUEB, HAMEUANTCHS W3 'CAOBUA
JJHHE CBOOGOJHOIO Ipofera BOJH, T.&. C YUETOM PECCTOAHEA T BONO
pasjiena A0 NepBoro BOAONPHEMHOTO KOJONLUA, B APEASNAX LOTOPOTO
BOJA CTEKA8T MO OTKPHTHM JIOTKEM. [P 3TOM MOJNXHE YUNTHBATLGH [0~
[YCTUMAA BHCOT& HANOJHEHWA JOTKOB, NPH KOYODod Oyneyw 068chioush
NPONYCK PACcXOyOB CTOKa. Jonyci1umoe HanoMHeHus - S om.

InaBHNe KONJIGKTOPH OCLUHO NPOEKTHPYWT M0 TANLBEI'AM 4 1O
KpatyaliiniM HanpasaenuAM 0T Haubosiee yusieHHOR Touny Saccefnia yo
Mecra c6poca Bomp. OHAKO BO BCEX CIYUSAX NONOKOHHE [JIARHODO
KOJJIEXTOPa NOJAHO OWTb YBASAHO C IJIAHUPOBKOR YINHUHO-UOPOKHON Co~
™ ropopa {cymecTayowelt uiu nepcrnektusHoft) . Haubonee uenscoodpas-
HO I'JaBHHE KOAJNEKTOPH NMPOKJALHBATBL MO MArUCTPAIBHUM YIHUAM.

{Ip4 OTHOCHTONBHO IUIOCKOM BacceiHe KSJATENbHO rJaBHHE KOJINek-
TOP TPACCHPOBATH liocepepuHe Oacceina. B BOMOCTOUHOR cetw H BCOX
@€ yuvacTKax LOJAXHO GHTb CAMOTEOUHO® gBuxeHWe Bojs. [losroMmy Bee
KOMNBKTOPH (rJiaBHHEe W BTOPOCTONEHHHE) NMPOKNAIMBENTCA B HKANpPABIG-
Huy NAaJeHUA MPOINONbHHX YKJIOHOB.

[lpoexTHpoBaxue ceTH BOMOCTOKOB LONXHO BECTHCH BADHAHTHUM
MEeTONOM. BuGop OKOHUBTENLHOTO BAPUAHTA MNPOBOAXTCA HA& OCHOBE TeX-
HHKO~2KOHOMHUOCKOrO cpaBHeHuA BapuaHToB. OCHOBHOR 3anaueft npu
NPOSKTHPOBAHUM ABJAGTCA NOJHOE OOCIYyXMBAHWE BCE#l TEPPUTOPUM TOPO-
na, BCeX yaul MpWM HauMeHbweR! NJIMHE COTH ¥ HAMHM3MEH e8 CTPOUTeJNb-
HOR CTOMMOCTH.

B saBucyMOCTH OT WMDHHE NpPO3XeH UACTH HE YRWULe NpeLyCMABTPH-
BADT NPOKJANKY OJHOI'O MAM IBYX KOJMIEKTOpOB. KpuTepuem ABAAETCA
JViMHe BOJOCTOUHOWN BETKU OT JNOMHENDPHEMHOT'O KOJOLUA IO KONJISKTOp&
(He Gonee 40 M). PasmemeHne xoANeKTOPA B NPENeNax YMMUMW [OHUUHA-
ercA ofueMy pasMemeHUD MOL3EeMHHX KOMMYHMKALURA B @8 NonepedHOM
npodune. lesecoo6pasHo pasmemaTb BOAOCTOUHHHA KOJNNGKTOpP Ha yjpane-
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Puc. 4. Baccefiuu BogocTouHO#t ceTH ropoma

uun 1,5...2,0 m or notra npoeaxeir uactv.

3. TWIPABIMYECKMA PACUET JIOTHA TIPOE3MEA YACTH

B pasiauuHuX CAyYasX BaMHO SHATH WIM HANOJNHEHHE COOPYREHUA
NOBEPXHOCTHOIO BOJNOOTBOJLA, WM CKOPOCTE NMPOTEKAHWUA BOJH B HEM.
B ropoackux ycnoBuAX INA COOPymeHMH saxpuTOol cucTemH BOLOOTBOmA
Haubonee BaxHO 3HATbL WX HanonHeHue. [JyGHHH M CKOPOCTH Onpeneif-
OTCA, Kax Nnpasuio, TOAbKO JJIA KOHEUHHX TOUYEK DACUETHHX YyYACTKOB
(Mexny mOXuenpyeMHHMH kononUaMM - JJA JIOTKE Npoesxeifl yacTH).

Jns onpenesieHHs CKOPOCTH TOYEHWA BONH M0 JOTKY HCIONAb3YyeM

popuyny llesn:
V=C -d [

rpe C - xoadduuyenr, xoropuit, no fopmyne MaHHuHra, paseH
1/6
C= 5 ,
R - ruppasnnueckuft paguyc noroka, n - xosfPuUMeHT rUEpPABIHYEC-
KO WePOXOBATOCTH (IR JOTKOB HA yJMUAX TOpona xoo(GOULUMEeHT rup-
PaBJIMvecKO# WepOXOBATOCTH MOMST OHTb NpUHAT papdum 0,02),
YKIOH TIoTOKA (NPORONbHHA YKIJIOH YNMUW O JOTKY Npoesxei uacTu).

[lepenvmenm Myay llean ¢ yuerom e MaHHUHra ¥ BEJMUMHE
p
Ko3(PUUMEHTA PUADABAUUECKOR WEPOXOBATOCTH

Vv =50 ..y
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Pacxog Bogn
Q=wV wm Q= 50-R7E 32

B BupameHMAX JNA CKOPOCTH W DACXONA [I0TOKA MHOXHTENK Nepef
YKNOHOM MPHHATO OGBOAKHATL, 0603HAUATHL BMHHM [OKA3ATENEM U Ha-
3HBATH

2/3
nus cxopoet W = 50-R ~ CKOPOCTHAA X&8pBKTEePUCTHKA pac-
2/ YETHOI'0 CEUBHMA NOTOKE;
IJA pacxoia K = 0-w-R ~ pacxofiHad XapaKTepHCTHKa pac-
YETHOT'0 CEeYSHUA TNOTOKA.

W u K 3aBucar or reomerpuusckoro ouepreHus u pasMepoB
NONepPeYHOro CeueHUA MOTOKA.

W = "L" [} K"' —g—"— .
VT N

MuenTca craHmapTHHE MOMNEePeUHHEe CEUYEHHA BOJOOTBOIHEX COOPYXE-
HuR. Jna noTxa npoesxeit yacTu rnonepevHoe CeYyeHue MMBOT BUZ, NOKa-
3aHHU# Ha pue.D.

HJonycTuM, sanaHa dopMa NMOTOKA, NPOTEKADWErO MO CTAHASPTHOMY
NONePevuHoMy CeueHMD. A pPasHHX TyOMH MOXHO BHUWCIKTbL XapakTe-
pucruxu notoka W u K , nocTpouTs rpaduk MX 3BBACHMOCTH OT
ray6una (pue.6).

llopanok pacuera noTka (¥ nOGOr0 APYTOro BOLOOTBOZHOIO COOPY-
XeHHA) cuenyomui.

I. NogcunTuBaercA pacxom noroxa no gopmyne

Q= §-F Y7,

e q, ~ MHTEHCHBHOCTb PACUSTHOrO HOMIA, 1/c Ha 1 ra TEPPHTODHM;
F - nnomags GacceHHa, ra; W - koagduumeHT CTOKE; n - xoagu-

UHEHT, YUMTHBADNWHR HEPABHOMEDHOCTb BHIANEHUA NOXIA.

2. llo penuuMHe pacxoma K YKAOHA JOTKE Npoesxei wacTv nog-
CYXTHBANT PACXOIHYD XAPAKTEBPUCTUKY PACUBTHOIO CEYEHUA NOTOKA

3. 3Hauenue pacxofHo#t xapaxTepucTuxku K OTKIENHBADT HE OCH
adcuyce rpaduxa pucyHra u rpaduuecku HaxomAT PaKTHUECKYD TIyOuHy
noToka Ng , COOTBETCTBYOMYD PACXOJY Qq, .

4. 43 TOUKW NepeceueHMA TOPUIOHTANBHON JNUHMM, NPOBENEHHON
Ha YpOBHE hq, , ¢ kpuBol W/ Haxomum no rpadury BHAUBHUE CKOPOCT-
HOM XxapaKTEDUCTUKN NOTOKA Wq, , & 38TeM NoACuUUTHBaeM U daKkThuen-
KYy© CKOPOCTb I0OTOKA&:

I
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M(h)

Puc.d. Cxema x pacuery snoTka npoeaxeft yacTu

h
w K
b"?
2K
0 MQ Kq’:%;

Puc.6. PacxomHada M CKOpOCTHAA X8PAKTEDUCTHKM MOTOKA



V(ba.x'r -W (bawr'ﬁ ’

rne J - ywioH noTka.
'paduxu pacxomHo#t ¥ CKOPOCTHOR XApPAKTEPMCTHK CTPOATCA IJLR
PA3NUUHHX MONEPEUHHX CEUeHMR BOAOOTBOIHHX coopyxeHuh (puc.7).
JnA mOCTPCOHUA KPHMBHX PACXOZHOM M CKODOCTHOM XapaKTePUCTHK
HCTIONB3YOTCR ClejyouMe 3aBucumocTr (puc.B8):
TUIOWANL NONEPeUHOro CeueHus NOTOKA:
w =g~h+'m%mj‘hz,

CMOUEHHHH nepuMeTp:

j=8+hw1+m$+vjta§)

CUApaBIUUECKHR pajuyc:
8 o mbh =f. =
R—f 2(‘-"’%‘5’)’ npu m‘ m2_-m.

3uan ruppaBanueckuit pauuyc, nerxo swuwcaurs K ou W o:
K~ 50-w:RY3 W = 50.RY3

b
Ha ocHOBE pacueTa CKOPOCTH MPOTEKAHUA MOTOK& B BOJOOTBOIHOM
COOpYXEHUM DEWABTCA BOMPOC 06 ero ykpernaeHuu. JomycTumue CKOpoc-
TH TEUGHMA BOOM ykasaH B Tadn.l.

4. PASMEUEHVE JOMJEMPHEMHHX KOJIOQUEB

BononpuemHue KONOMIN NPEJHASHAUSHHW LJA NPUEME NOBEPXHOCTHHX
BOf,, CTEKADWMX C TEPPUTOPUK KBAPTANOB # ynuy. JIA Npuems BOSH Ha
KOJIOQUAX YCTAHOBJNEHHW BOLONPUEMHHE pemeTku. BOmONpHemHHe KOMOMUH
NOMEeMARTCA HA YJIMUAX M NAOHALAX: &) B NOHMREHHHX MECTAX, HE MMe-
DWMX CTOKA; §) HA NEPEKPECTKAX YJNHU B NOTKIX NMPOE3XeH URCTH;
B) y BBOBLOB ¥ BWE3J0B B KBAPTAJH M MUKPOP&MOHH; I') B NOTHAX NpO-~
©3xefl uaCTH MEXLY NEepeKpecTKaMH. B aToMm ciyuse paccTofHue Mexny
KOJAOJUAMU HasHauasTcA no Hopvam (oT SO no & M, B 3aBMCHMOCTH OT
YKJIOK&) WK ONpeleNAeTcA PACUETOM, [lepsufl BomOmpueMHws Kolopey
YCTBHABAMBAEGTCA OT BOJOPASABJALHOM NuHMM Ha ynanesuu 90...200 .
Paccrosnue Mexny ROXDONPUEMHBIMK KONOAUAMM NONKO ONPELEAUTb Ha
OCHOB&HHKM IMAPABNHUECKOTO pacueTa NOTKA NpoeaxeR uacTH. Pasueue-
HME KOAOQLEB HA MEPeXPecTKaX NOKA3AHO HA puc.9; OCHOBHAR Uenb -

13



Puc.7. llonepeunoe ceuenue xmwBETOB

Puc.8. Cxema x pacueTy ruipaBlMUECKOTO pPaiMyca NOTOKa

1y [V
/| T

Puc.9. Cxemsl pa3uesieHus BOJONPUEMHHX KOROSUEB Ha
nepekpecTKax ynul

t

I4



Tadnuua 1

SHaueHus CpejHeH HEDPASMHBADESH! CKOPOCTH NOTOKAE VHp (m/c)
Nnpu riySuHe notoka N (M)

3Hauenus V. npe h
[lokamarens Hp

0,5 ‘T I ] 3 ] 5

JnA HeopHOPOUHHX HEeCBABHHX CPYHTOB

Cpeauit guameTp uacTul, CpyH-

Ta cp’ MM
0,I 0,30 0,43 0,5 0,64
0,3 0,39 0,47 0,62 0,%
0,5 0,45 0,54 0,71 0,81
I,0 0,54 0,64 0,84 0,96
2,0 0,64 0,76 1,00 1,14
3,0 0,71 0,84 I,I0 1,26

Ins cBASHEX PPYHTOB (IPH COL@PKAHHM JIEI'KOD&CTBOPUMEX
cosell Menee (,2% MaCCH MJOTHOTO OCTATKA AGCOMOTHO

CYXOro rpyHTa)

YnenbHoe cuerieHUe 10° a
(le/cnR)
0,005 0,39 0,43 0,49 0,5
0,010 0,44 0,48 0,55 0,58
0,050 0,71 0,77 0,89 0,98
0,125 1,03 I,I3 I, 1,37
0,250 1,42 | 1,85 | 1,78 | I,88
0,400 L, | 1,9% | 2,25 | 2,38
0,600 2,16 | 2,38 | 2,72 | 2,88

Jins cranbHEX (OCA&OOUHBX M H3BEDPXEHHHX) T'DYHTOB
BpemeHHOe COTPOTHBIEHM® I'DyHTa

cxamio  10° [la (xd‘c/cuz)
1000 8,9 10,9 14,1 15,5
00 6,3 7.7 10,0 I1,0
20 4,0 4,9 6,3 6,9
100 3,0 3,6 4,8 5,2
S0 2,2 2,7 3,6 3,9
25 1,7 2,1 2,7 | 3,0

15



[lpogonxenve rabn.l

foxasaTens 3HaueHuA VHp npr h
0,5 ] 1 ] 3 ] 5

[ina 3aKperuieHHHx pycex

BeroHHaa o6auijoBka npu GeTOH®
mapkyu (Mo npouHocTu Ha cxaTHe)

MI0O 12,5 | 13,8 | 16,0 | 17,0
MI50 14,0 | 15,6 | 18,0 | 19,1
U200 156 | 17,3 | 20,0 | 21,2
4300 19,2 | 21,2 | 24,6 | 26,1

JleoftHoe wmomeHHe Ha cnoe meGHA
IIpM KPYNHOCTH kamHed, cM

I5-20 3,0 3,5 4,3 4,7
20 - 30 3,1 3,7 4,7 5,1
OnepHOBEa MnamMA 1,0 1,25 1,5 1,5

- ofecneuMTs yno6CTBO NEWSXONaM MNPy Nepexofe YJAUL U OTBECTK BOAY
¥3 AOTKOB npoeaxeit uacTu,
[lponyckHas cnocoGHOCTL OFHOR rOpPU3OHTANbHOR BORONPUEMHOM
pPeUSTKH ONMpPEMENASGTCA W3 BHpPaMeHu#: W
I. Npu Hanope sogn Hj < I,33T
Q = I.5-€~H('5. w3/,

2. llpn Hanope Hy > I,33—\’g——

Q-2~W'm, we ,

2
roe Hy = H+ v - nomnm Hanop; H - ray6uHa noroka BOOH Ha
NoAXofe K pemeTke, M; - cngoc*rb TeueHwa BOMM, M/c; W - mno-
majb BCEX OTBEPCTHA peweTKH, € - nauna BomocnuBHOrO PpoHTa,

M (paBHa nepumeTpy pemeTKM, & NP NPUMHKAHUKM PEWETKH OJHOU cTOpo-
HOA K 6OpTy JNoKa - CyMMe MJIUH TPeX 6e CTOPOH).

J7a nonKoro ucnonb30BAHUR NPOMYCKHOR CrnocOGHOCTH peweToK ne-
necoo6pa3HO ¢ HU30BOR CTOPOHH KOJOALA YCTPauBATb OCPATHHR YKIOH
Ha yuacTke gauHoA 1,5 M.

[lporAxeHe BeTOK OT BORONPHEMHOIO KOJNOALA O KOJJIEKTOpa
16



OCNYHO He NOJAXHO NpepumaTh 40 M. YHIOH BeTOK NoAXeH OuHTb HE Me-
Hee 0,005. PexomeHmyemmit yxnod -~ 0,02...0,03. Juamerp Berok B
SABNCHMOCTH OT OGCAYXuBaSMOR Miomas® NpuHumaerca 200...300 M.
T'ny6uHa 3870X6HHA KOJOJUA 3ABHCHT OT PAYOHUHH 38JIOKEHUA KOJNEKTO~
P& BOJOCTOUHOR CeTK, HO He MeHee DIYCUHH NpoMepsaHus, B uexr-
panbhux paitoHax CCCP rayGuHa SaJoXeHMA BOJONDPHEMHHX KONNEKTOPOB
vame Bcero Haxogutch B mpegenax 1,5...1,8 m.

B cayuse HyneBOro MPOLONBHOTO YKAOHE (WIM OUEHb MAJNOTO -
menee 0,004) mpUXOUUTCA HA MOBEPXHOCTK NPOE3XeR UACTH ycTpau-
BaTh NUNOOGPASHHA NponONbHEI npodunb B noTKax.

5. MPOJOJLHHA MPOSWIL HOLEKTOPA

NlpogonbHER MPOdUNb KONNEKTOPE YCTAHEBNMBAGT MOJOXEHHE KOJN-
JEKTOPA B BOPTHKANLHOR TUIOCKOCTH (T.®. BHCOTHO® NONOKEHNE), OT-
MOTKM JIOTKA W WeJHrK TPyOH (mernHra - BEPXHAA UYaCTh TPyOM, JOTOK
- HUKHSA UACTDL), IAYCHHY 36UI0XKeHUA TPYCH ¥ NPOJLONbHHA YKIOH mis
K&axIoro pacuyeTHOro yuacTka. HauMeHbmaf IyGuHA 3&/0XeHKA [PHHH-
MBOTCHA 0 MOCTHHM YCNOBMAM. PeKOMBHAYSTCA B8KJAIHBATL B HAUANb-
HHX TOYK&X BOJOCTOWHOR COTH JIOTOK KOANGKTOPA MPU €ro AHAMeTDe
Jo 500 »wu Ha 0,3 M Huxe Haubonbme#h riayCuHH NPOMEPSAHMA IDYHTAa,
& npu AnameTpe kKoxnekrops Gonee 9S00 M - coorsercTBeHHO Ha 0,5 M
HUX® I'IyGuHH npomep3ahus. HopManbHas rayGyHa 3anOXSHHA BOJO-
CTOYHHX KOJJIGKTOPOB R...3 M, NPEIENAbHAR ([pU OTKPHTOM crnocote
npoussofcTsa pador) - 5...6 u. Bo Bcex cxydasx OT nosepxHOCT#H
36MIM 10 BOpXAa TPYOH HOJNXHO OWTbL He Menee 0,7 u,

PacueT 1NBUXEHMA BOSH B KOJUIBKTOPE W NPOBEPKY MOCTATOUHOCTH
NpPONOABLHOTD YHIJIOHA WIU JMBMETDAE TPYGH MOXHO BHNOJHMUTb CJELAYDUMM
o6pa3ouM.

5.1. Cuapapanueckufl pacueT ABUXEHUA BOAH B KOJNEKTODS

YnuuHHe KOANEKTODH, KAK MPABWIO, UMENT KDPYrJioe NONepevHoe
ceusHne. Boja B HMX NpOTEKAeT C OAMHAKOBOR CKOPOCTHD fIpY OJMHA-
KOBHX YCHOBMAX: IIOMAAM NONSPEUHOI'0 CeUeHUA, NPOLOALHOM YKIIOHS
u T.4. Tax xak BOEOCTOUHME KOJJIBKTODH W3rOTABIKBENT K3 JOCTA-
TOUHO NPOuHOro Marepuana (GeTOH, Xene306eTOH), TO CKOPOCTH MPO~
TOKAHUA BOAM B HUX ABNAETCA onpenenanmuM ¢akTopom. Jna konnew-
TOPOB MMBET 3HAUEHY® HANONHEHUS WX WIW KOJNOAUSeB (CMOTDPOBHX).

PaccMoTpuMm nBuxeHue BOAW B KoanekTope. Tak kak nonepeuHoe
CeUeHye KOANBKTOPa KpYyTJNoe, TO NPH TNOAHOM €0 3JaNOJAHEHUW pojao#
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tuapaBIuecKHit paguyc notoka

W d

R = ,X— - T '
d. 4%
rge W - riomagbs NMONEPEYHOrO CEUSHKA KOJeKTopa, W = ——n-—;
d - auamerp xonnekropa; J{ ~ CMOUGHHWA NEpPUMETD,

= 2. 4R,

HBSB.BV!CHMO OT Marepuajla, W3 KOTOPOI'O W3NOTOBJNEBH KOJJABKTOp,
yepes HEeKOTOpOe BPEMA M0CJ]e HAUANA 6r0 DKCIUYATALHM CTEHKH KOJ-
JEKTOp& NOKPHBAKTCA CHAK3bD. H03TOW KOS@KXAHQHT I‘MJJ,p&BJIW-(BCKOﬂ
uepOXOBATOCTH CTOHOK BCEX pr6 MOXHO NPUHATL PABHHM IIDYMEDHO
0,014.

[lpu paBHOMEDHOM TEWEHMM BOJH 88 CKOPOCTH ONpPEA8NADT IO

dopuyne lleau:
V= C-\R-T,

rne C - xosgduumvenr B dopmyne ileswu,

R - rugpaBsnnueckuit paguyc,

3 - YKAOH noTOKA.

3uauenua xoadduunenra C 38BUCAT OT yCJOBHI NPOTEKAHUA NO~-
roka. Jna TpyS wHpoxo ucrnoabsyercs $opwmyrna ManHuHra:

rpe N - xo3¢duuMeHT PMIpaBIAMUECKON WEPOXOBATOCTH CTEHOK pycra,
llopcrasnan ¢opmyny MakHwHra p BHpexeHwe ANA CKOPOCTU MOTOKA,
noJNyyaeM:
2 f
=i R 5%

n
Pacxon notoxa = w-Vu—l;i‘—- W Rl/z_ U‘/L.

OO6HYHO BC@ MHOXMTENM, KPOM8 NPOMNOJbHOI'O YXJIOHA NOTOKA, B
STHX BHPAXEHUAX OCBENWHADT W HA3HBANT:
LNA CKOPOCTH:

H
W = T»,L' R CI. CKOPOCTHAA XapaKT@PUCTHKE MO-
TOKS,
AR pacxona:

1 Rz/s
K -7 - PACXOJH&A XBpPAKTOPUCTHKA MOTOKA.

floncTaBuB B STH BHpPaxeHHA BeNMuMHY KOSGDUUMBHTA TI'MOPABIU-

yeckOf WepOXOBATOCTH CTEHOK TpPYOH koyuekropa (miA nepuona
I8



SKCIUIYBTALUHK), NPHBOJUM BHDSXEHMA JJIA CKOPOCTHOR W PACXOIHOW
XBPAKTEDHCTHK NOTOKA B KOJMNGKTOP8 K BHLY:

K% 20 4" i W= 24.8'd1/3.

Boamoxm nBa CHyuss pacueTa KOJIEKTOpA:

1) KosnexTOp 3AIIONHEH YACTHUHO M padoTaeT Ge3 HAMOpA;

2) KOJIEKTOD SANONHEH LieJHKOM, YPOBEHb BOJUN B CMOTDOBMX
KONOMUAX MOJHAT BHWG TPYOH KOAAEKTOpA, T.8. KOAJNEKTOpP pacoTasT
NnojJ HanopoM.

PacueTHan cxema nokasasa Ha puc.lO.

2caviuad

\gfq .
\\\Q uawn

}QAY‘LGb'!

UKOA

Puc,I0. Cxema k pacueTy BOLOCTOUHOI'O KOJNJABKTOpA

Ha cxeme 0GO3HaueHH:
J Kon ~ YMIOH KONIEKTOpa; vcbam" $aKTHUBCKMR YXAOH NOTOKA B
koanekrope (IiA BTOpOro CHYYaA pacueTa).

I'paHH@BIM COCTOAHNOM MEXNY NepBuM M BTODLIM CJAYUAAMH pacue-
T4 KOANGKTOPA ABNAGTCA CJYUa# MNONHOrO 38NOJAHEHMS TPYOM KOJNMeK~
Topa (HO UTOOM BOfA B CMOTPOBHX KOAOAUAX He MOJHANACH BHWE TPy~

64). Pacxop noToka, COOTBETCTBYD@MA 3TOMY CXYYSN HANONHEHMA,
HRSHWBAETCA HAIODHbM .

Qu“"Kum' JJKuA .
8/s 1)z

K wan® 20-d%% . Taxwu 00pasoM, Qmm' 20d77 T gon . Ecau
¢aktuveckutt pacxos norToka ueHbwe mpeneasHoro (Qe < Quan ), T
ray6una notoka h MeHbme auameTpa TpyOWw d M koanexTop pago-
TaeT G663 Hanopa. B mpOoTMBHOM cxyuse Qeaxy ” Quan, T.©.

Q> 20 .d"-‘.j'/l. Torpa ray6uHa noToka B KOANEKTOPE paBHA
PaxT
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nuametpy ( h = d ) u daxrTuuecku#t yxuoH noroxa 6yner Gonbme YXjio-
Ha KOJJIeKTOpa:

ﬁqxx*r > jon .

Benwuuta QaKTHYECKOrO YKJIOHA MOTOKA MOXET OHTbL OMPeNENeHA
M3 BHpPAXEeHWA

2

g - {2 -

Ecay noesoMeTpHueckas NMHMA, COGLMHADWAS YPOBHM BOOH B KO-
rouax, 6ymeT BHXOLMTh HA [I0BEPXHOCTb YJAMUH, TO STO MPUBEJET K
@& 3aTOMieHWO. B TakoM cayuae HeOGXOZMMO JUGO NOHH3UTbL KOJIEKTOD

(ecnu 3TO BO3MOXHO), JAMGO YBEAWUHTb JMAMETD KOJUIGKTOPA, BEJIKUHHA
KOTOPOrO OUEHb CHUJIBHO BXMAGT HE NbE3OMETPHUECKUR YKIOM.

6. CMOTPOBHE KOJOLH

Pa3MemanTCA CMOTPOBHE KOMOAI He BOJOCTOWHOM COTH B MECTaxX
M3MEHEHHA HanpaBieHUA YKJIOHA H QHAMETpa KOJUIeKTODOB, & TAaKXe B
MBCTAX NPHCOBAMHEHMA GOKOBHX KOJNJNEKTOPOB W BETOK JOXLENPHEMHHX
Konoaues. Ha mpAMuX yyacTkax CMOTPOBHE KOJOAUH pasMemanTcs B 3a-~
BUCHMOCTH OT JHaMeTpa KOJIIeKTOpa.

JvameTp BOONOCTOKA, M Paccrodanne mexny komomuamu, M
0,3 50-60
0,4-0,6 60-70
0,7-1,0 60-80
I1,2-1,5 70-100
Bonese 1,5 80-130

CuqoTpoBHE KOJMOAUH OOCHUHO YCTPAMBANT M0 TUIIOBHM YSDTEXAM.

{lpy 3HAYMTENBHBX MPOAOJbLHHX YKJIOHAX MECTHOCTH Ha& Tpacce
KOJNIEKTOPA YyCTPanbanTcA OGHCTPOTOKHM, 30J0CO0AHHEe KONONUH WMAW NPH-
MEHADTCA UYTYHHHE MJM CTajJbHue TpyOH.

7. BHILYCKW BOLOCTOUHOA CETH

[lo cannTapHhM COOCPAXEHUAM, BHIYCKUM BOJOCTOUHOR COTK Xena—
TEJIbHO YCTD&MBATL BHE IpaHuil 3aCTpofikW ropona, HHXe ero no Te-
yeHuw. Ho 3TO He Bcerja 3KOHOMMUSCKHM BHIOAHO. YCTPORCTBO BHIIYyC—
KOB H& TEPPHTODHM I'OPOf8 MO3BOJIAET:
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yMEeHbUMTL niomafs 68cceitHoB (yBsenuuuBada UX uUCIO);

COOTBETCTBEHHO YMEHbUUTb PA3MBDPH OCHOBHBX KOJNJIEKTOPOB KaX~
noro Gaccefiua;

BECTH CTPOUTEJIbCTBO BOJOCTOYHOH CETU OTHENbHHMH YUACTKAMU B
COOTBETCTBUM C OUEpPENHOCTbR 3acTpoilky paftonos ropoma. OmHako B
nodoM cryuae HEOOXOOUMO YUUTHIBAThH CABHUTAPHHE TPEGOBAHWA.,

Bunyck Ha BOZOCTOUHO# ceTu OGHUHO ycTpaWBaeTCA He3BTOMNAEH-
Hed. Ho wnorma (Mo apXuTeKTypHHM COOGpDAXEHMAM) NeNaoT W 3&TON-
JI6HHWE BHNYCKM¥. Torna wmesuwra TPyOH NOJXHA OHTb HA BHXONE HHUXE
YPOBHA BOANW U TOJMLMHH JENAHOPO [OKPOBA.

8. TWIPOJIOTUUECKMA PACUET KOJUIEKTOPA

'ApONOrHUECKHM PACUETOM OMpeAesANTCA PACUYSTHHE DACXOUN Ha
PACUETHHX YYACTKAX X B DACUETHLIX CBUYEHUAX KOJJEeKTOPOB BOAOCTOU-
Ho#t cern. Kaxnuit xonnexTop pasCUBAETCA HE PACUSTHHE YUSCTKH,
Haxnuit yuacTok paccuuTHBEETCA Ha nponyck pacxona, opuupyvonero-
CA Ha H®B30BOM KOHUE 3TOro ywacTka. Cxema pas3CuUBKK KOJNEKTOpa Ha
yuacTku noxasaHa Ha puc.ll. Cpanuys yuacTxos onpepenfinrcad mecra-
MU NPHCOBIUHBHUA GOKOBHX KOJNNEKTOPOB WM U3MEeHEHHeM YKAOHOB, Ju-
aMeTp TpyOH koxnekropa (oTBEpCTHE) OMpejensieTCs MO PACXOAY B HU~
30BOM CeUBHUH.

Puc.Il. Cxema pasGuBku KONNGKTOPE HE PACUETHHE YYECTKH



PacueTHult pacxon OT nOXAEBHX BOX HEXOZAT no dopMyne

Q'Q\})FQ s a/c, (I)

rpe G - pacueTHAA WHTEHCHBHOCTb JOXDA, n/c Ha I ra Teppuropuu
Bojocoope ; ‘+7- xoadduunenr croka; [ - niomaup croka, ra;

rz— KooddULUKMEHT, YUMTHBADUUA HEePaABHOMEPHOCTb MHTEHCHBHOCTH NOX-
nA no niomany GaccefHa, JTOT KOPPUUMEHT YUMTHBEETCA, €CJAH ILAO-
mwanb OaccefiHa npesnmaeT 300 ra. JnA aro#t naowmanu oH paBeH 0,96,
[Ipu Gonbumelt naomamy BesuumuHa koadduliMeHTa rz yMeHbmaeTcA, Ha-
npuMep, 1A Gacce#iHa ¢ nuomagen 2000 ra oH paseH 0,87,

PacueTHaA MHTEHCHBHOCTb [OXIA ONpPENENASTCA W3 YCJAOBUA, WTO
NpONOAXUTENbHOCTD JOXINA PABHA BPEMEHH NOCEraHMA BONH OT HAUGO-~
7ee ynaneHHo#t Touku 6accefiHa ;0 paccmaTpuBaemoro (pacuerHoro)
ceueHus konnexropa. [lpy 3TOM paccmaTpuBaeTcA [OXAb ONpenENEHHOH
BBPOATHOCTH NiOBTOP3HMA.

NlpoonXMTeNLHOCTE NOXIA, PaBHAA SPEMEHM NOGeraHKA BOIH,
Ha3BAHA KPHUTHUYECKON NMpPONONXMTENbHOCTbO, & MHTEHCHBHOCTbL TAKOIO
JNOXIA HA3HBAGTCA MpeneybHOK WHTEHCHMBHOCTHD. llpenenbHaA MHTEHCHB-
HOCTb JOXNA B HACTOAWEe BpEMA omnpegenseTca no dopmyne

q‘- ﬁ" J/c na 1 ra, ()

rne t - NPOJOJNXKKUTENLHOCTb NOXIA, MWH; A - pacueTHult napamerp,
ABNADIMACA DyHKUMEHA BOPOATHOCTY BHNageHus noxaA (nosTopAeMocTH),
KJAMMATUUECKNX XAPAKTEPUCTHK MECTHOCTH M MHTEHCUBHOCTH LOXIA
NBANUATHMUHYTHOR NPORONXUTENLHOCTH (Npu BEPOATHOCTH NpeBHUEHUA
OA¥H pa3 B rom).

A= 20"-«;20(1 +c-€gP), (3)

rue q-zo -~ WMHTEHCHMBHOCTbL [OXIA NMPOAOJXUTENbHOCTB 20 MMH TpH
BOPOATHOCTH BHNafeHus OnuH pa3 B roa (nAs naHHO# mecTHocTH), A/c
Ha 1 ra; C - koedduumeHT, yuuTHBAOEMA KIUMATHUECKHE OCOGEHHOCTH
paftoos CCCP (nna Espone#tckot uacty CCCP oH namenserca or 0,85
mo 1,5; B uentpanbHo#t uactu ETC C= 0,85); P - nepwon omxo-
KPATHOR NOBTOPAEMOCTH JOXAA C pacueTHOM MHTEHCUBHOCTHO (B romgax)

N - uucnopoft napameTp (yCTAHABAWBAETCA NO AAHHWM HabaogeHW! 3a
ocankamu) .,

InA onpegeneHUs WHTEHCUBHOCTH LOXLA NBAAUATHUMUHYTHOR npo-



LONXATENLHOCTH NOCTPOEHH CrieluanbHue KapTh. [nA pajoHa r.Wocksu

Qrz.o' & n/c Ha I ra, B cayuae oTCyTCTBHA KAPT WHTEHCHBHOCTS
IOXIA OBANUATHMUHYTHOH [POJONXUTENBHOCTH MOXHO MNOACUMTATH NO
bopmyne

G20 = 0.071-H- dg , n/c na I ra,

rne H - cpenHeroposoe xonuuectso atMocdepHHX OCAIKOB B MM 3a
nepuop He MeHee L5 ser; dg - cpepHeB3BeweHHAR BenuuuHA NePULMTE
BIARHOCTH 3& Mepuof, He MeHes D ner (onpenenAeTCA M0 MECAUHHM KO~
NTHYACTBAM XWIXKX OCALKOB, MM).

[IpOJIONXHTENLHOCTL PACUETHONO NOXOA L mNpHHUMEeTCA pasHOl
NPOAONXATONBHOCTH [0068TAHUA BOMM OT HAUGONEE YNANEHHOR TOUKK
GacceftHa [0 pacueTHOr0 COWEHUA W CKIAANBEETCA W3 Bpexelin noderae-
HUA BOJH OT HauGosee YNGJEHHHX TOUSK KBAPTARA W MUKpOpaioHa 1o
notka npoesmedt uactu ymuun ( Ty ), Bpemenn npoTexamus BOMH 1O
noTKy j0 Gauxatuero Boponpuemxoro womomua { t. ), mpemenu npore
K8HHA BOJH MO Tpy6aM BOMOCTOUHOR COTH N0 P8CCMATPHBAEMOTO pac-
uetHoro cevenud ( trp ). Taxum oGpasom, (puc.I2):

t=te+ta +t”P , MMH.

Puc.l<. Cxema x oNpeneileHun NPOAONXUTENBHOCTHU
pacuPTHO[‘O NOoXnA



Bpema noGeraHua Bouw OT Haufonee ynaneHHOR TOUKM KBAPT
WA MUKpoOpafioHa J0 JIOTKa Npoe3xell 4acTu, HasuBaEMOe BpeMEHe
BOPXHOCTHO! KOHLEHTpauuu - 1:K » NpuHuManT pasheM D...10 mu
(6e3 pacueTa). MeHbuAA NPORONRUTENLHOCTL NOGETAHUA NPUHMMES
NPY HEJIMUKK NPEUMYTIECTBEHHO BOJOHEMPOHMIIAEMHX MOoBEpXHOCTER
npu HaJMu¥u B KBAPTANAX W MUKpPOpalOHax BOJOCTOYHOM CETH C BH
KOM BOJH HENoCpPeNCTBEHHO B KOJJEKTOP MOPOLCKOM BOJOCTOYHOR c
llpn Hasiwuun O3eJieHeHHON TEPPUTOPUYK, T'PYHTOBHX YUACTKOB B €CTOCT-
BEHHOM WJK CTJIAHWPOBAHHOM COCTOAHWM BpeMA JOGEraHWA NPUHUMABTCH
paBHtM 10 MyH ¥ fgame MOXeT OHTh yBesuueHo no 20 MuH (B 3aBMCH-
MOCTH OT COCTOAHUA NOBEPXHOCTU CTOKA ~ HAIMUMA HepOBHOCTER, AM
W oT.L),

[iposonmuTenbHOCTL NPOTEKAHHA BOSH MO JOTKY IPO63xefl WacTH
ymaus ( t, ) onpenmenaor u3 supaxerua

th= I’BS‘V} ? o MHH,
rae ﬂA - BJauHa npoGera BOON MO JOTKY, M}
Bome, M/c.

[lpoaoaxuTenbHOCTh NMPOTEKAHUA BONH NO TpySam [0 pPACUYeTHOro
CeusHnA onpeneyAeTcA KaK CyMMa NpOJOJRMTENIbHOCTH npodera no pac-
YeTHHM y4acTkaMm JO paccMaTpuBaeMoro ceueHua no ¢opmyne

V), - CKOPOCTb TEYEHMUSA

4
tT‘p-Kz VTPGO + MWH,
rue trp - IJIVHA PAaCUETHBX YUACTKOB BOJIOCTOKE, M; VTP ~ CKOPOCT
TeusHHA BOEN B TpyGax, M/c; K - kosfduument, yuurHpawmuh BIuR-
Hue YKJIOH8 MECTHOCTM H& CKOPOCTb TOUEHWA BOMH.

Mpu yxnone menee 1% K = 2,0; or I go 3% ~ 1,5; Gonce 3% -
I,2.

Ecnu no pacueTy npoonxuTesbHOCTh PACUBTHOrO NOXIA OKA3HBA-
ercAd meHee 10 MuH, TO B pacueTe NMPUHUMAGTCA NOXIb NPOKOIKATENb~
Hocrso I0 Mun. llpu pacueTHo#t npomonxurenpHocTv moxns ot 10 gmo
25 MnH B dopMyny ana onpejeneHus pacuerHoro pacxoma (1) Beomurca
nonpaBoyHuft KospPuLineHT Kp, BeJIKUMHA KOTOPOTO 34BHCUT OT NpPOLOA-
EUTEJIBHOCTH NOXIA ¥ KoadduuiueHTa croka (Tadn.l).

Tlpumerenne aroro xoafduunerTta Uenecoo6pasHo NJs Be OBHWX
YUacTKOB BOROCTOUHOW ceTH, IIe 38 CPaBHUTENbHO HeGONbmO NPOM
XYTOK BpeMeHu He ycnepaeT CHOPMUDOBATBLCA CTOK CO Bcero  ccefl
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Ta6nuua 2
3Hauerna koadduumerTa Kp

Rga¢¢uuneur 3nauenud koadduunerTa Kp NIpH TPOLONXUTENbHOCTH
CTOKA noxas (MuH
10-I5 15-20 20-25
0, 0,90 0,95 1,0
0, 0,75 0,8 0,90
0,35 0,60 0,75 0,%

Bunapnapune Ha& TEPPUTOPHH ropona arMocepHHe 0Ca&IKM RAJNBKO
He TOJHOCTLO CTEKANT U NOCTYNapT B BONOCTOUHY® CeTb. 4&CTb ocaju-
KOB BIIUTHBA&ETCA B NMOYBY, YACTb OCTAGTCA B BUJE CMARUMBADMErO CJOA
Ha BOJOHENpOHULAaEeMHX NOBEPXHOCTAX W ucnapaercA B aTmocdepy. llpu
onpelneyeHU pPacueTHOrO pacxons 3TOT PaKT YUMTHBEETCH C NOMOmbLD
koadduumenTa croka. KoadPuilMeHT CTORA WMEST NEPEMEHHYD BEAUUKHY,
KOTOpAA 38BUCHUT OT NMPOJONRUTENALHOCTU U UHTEHCHBHOCTH NOXOA, X&=-
pakTepa TIOKPHTHR HAa NOBEPXHOCTH TEPPUTOPHU, YKJIOH& cTOKa. B ciy-
Yae npeoGnanaxuA BOJOHENPOHUAEMHX NOBEPXHOCTEN CTOKA MPUHWMADT
HE 38BUCAMUM OT MHTEHCHBHOCTH W MPOJONKUTENBHOCTU MOXAA

Tun noeepxHocTy KoadduumeHr croka
Kposau, achaibTo- u UeMeHTOGe TOHHHE 0.95
NOKPHTHA '
YuacTkyu 3eneHHX HAcaxneHui - napku
Kl PKH, 0,10-0,20

cany, I'asoHd (B 38BUCHMOCTH OT I'pyHTa)

JIna xaxgoro GacceiHa BHBOQUTCA CpepHs#t KO3(PHIIMEHT CTOKA -
NO THNOBOMY [JA NEHHOrO GacceilHa yuacTKy - HalpuMep, IO KUJIOMY
paloHy WX MHKDODAROHY C npuieranmumu yauilamu. Cpenrud koadduuu-
@HT CTOKA ONPEemsNAOT UCXOUA ¥3 yacTHHX X03(PULUMEHTOB CTOKE [JIA
PA3HHX [TOBEPXHOCTER HA DPACCMATPHBAEGMOA TEPPUTODPHH:

% o =0v-f)
cp F )
rone ¥ - uacTHHe KOBPPUIIMEHTH CTOKA AJA PASHHX M10BEPXHOCTEH;

{- - romaak OTHAEJNBHHX f0BepxHocTefl; [ - o6mea nnomagb Sac-
ce#tHa.
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Jing pesanuuyHux paiforoB ropopa 3Tu kKosdPUUKEHTH CTOKA H3BECT-
Hu (npumepHo). Hanpumep, mna HoBWX paloHos I ,MOCKBH CO 3HAUMTENb-
Ho#t 03eneHeHHON TeppuUTOpPUER NPUHAT KO3pPUUMEHT CTOKRA ‘ch =
= 0,41...0,45, AnA UBHTPasbHHX PaNOHOB, XAPAKTPU3YEMHX CIUIOWHOR
crapoi sacrpottkoit, xosdppuuneHT croka npurAT paBHuM oT 0,60 mo
0,%.

[lepemenHocTb BeauunHH xoadduimenTa crToka OCBLACHAGTCA TeM,
YTO MO MEBpe XO[8 JOXLA NPOMCXOAUT HACHUEHWEe NMOBEPXHOCTH CTOKA BO~
JO# ¥ ee BNUTHBAHWE MOCTENEHHO MpeKpameeTCA WAM CTACUNUSKpYeTCR
(Hanpymep, Ha MECUAHNX ¥ CYTIECUBHNX rpyKTax). B 3rtom cayuae xoad-
duuneHT croka Heo6XOogMMO mnogcuurarTs no dopmyne

020 o4
\Vmp =2 %’ t )
2 04
0,20 n {320 Z 'Aq -t
T.K. (} b (A/t ) y TO \Pnep’ '———-(—'t“;';-q'r—- .
llpu nepemenHoM sxaueHuy xoadpuumenra croka ¢opMmyna pacuer-
HOr0o pacxoja nNYHUMAeT BUA:

Q- z.Al‘z.[:.Q

tl,l-n-O,L

, A/c,

rge 2 - cpesHee 3HauveHue KodduuneHTa croka. YacTHHE 3HAUGHMA
x03buLMeHTa CTOKA 38BUCAT OT MECTHHX KIHMATUUBCKMX YCAOBUM (xa-
pakTepusyemix napamerpoM A ) u napamerpa N . Cpemsue 3HaueHua
xooppuumueHTa croxa Z ANA BOJOHENpOHMLaeMux nosepxHocreRt (kposawm,
achasibTO~ U UEMEHTOGETOHOB) NpuBeneHs B Tabn.d.
Ta6auua 3
3uaueHus cpegxero koadduiiueHTa croxa

[lapameTp A
300 600 1000 1200 1500
Menee 0,65 0,32 0,281 0,25 0,24 0,23
0,65 u Gonee 0,33 0,9 0,26 0,25 0,24

Ina cnnaHupoBaHHNX rpyHTOBWX noeepxHocred Z = 0,064, mna
YyWacTKOB 3eneHwx HacaxpeHvit Z = (,C28.

FaX]
(o2}



[lpy HOPMENBHUX YCNOBUAX PaCOoTH KONJNEKTOD BOAOCTOWHON ceTu
JONXEH TMOJHOCTLD MPOMYCKATH pACUeTHHe pacXoin. B sasucumocTu OT
ycnosu#t paGoTH KOJANREKTOPA M C YUSTOM MOCA6ACTBUR Npyu BHLALBHMK
[OX16#, NpesHmapmyX pacueTHHil ypoBeHb, yCTAHABJIMBAETCA [16PKOA
OJNHOKPATHOIO BHNaNeHud noxne#t ¢ pacyeTHOH HMHTEHCHBHOCTLN.

llepuon opHOKPATHOrO BWNAREHHA (UNM BEPOATHOCTL BENANBHWA DAC~
YETHOrO JOXAN) C PACUSTHOR MHTEHCHBHOCTBO NPUHWMEETCA B 3aBHCH-
MOCTH OT HASHBYeHHA oOCIyxuBaeMod BOJOCTOKOM TEPPHTOPHH, BEPTH-
KaNbHOR ITAHUPOBKK 3TOR TeppuTopuu, njomagy GacceftHa (rabn.4).

Ta6anua 4
BepoATHOCTb BHMANEHWA DACUETHOr'O AOXIA

afc wa I ra
Xapaxrep Gaccefina ropona %20 ’

-0 70-90 90-100 |6onee I00

Nnockut penved (cpepruft
YHACH ueggme 008? npH
naomanu Saccefnas

no I ra 0,
Gonee 18] ra 0

Kpyro#t penved mpu nioma~
Iy Gaccefina:

no X0 ra 0,35%0,5 {0,51,5 1.2 2-3
gonee 100 ra 5 5 I0 10-20

5-0,330,33-1,00,5-1,5 I-2
3-0,%140,51,5 1-2 2-3

Ilpn nepenosHenus BOJOCTOUHAA CETb MPONYCKAET TONBKO YACTD
pacxona noxuesoro croka, (OcranbHeA 4yacTbh BOMH TEWET 10 JOTKAM
yaun. OfHAKO He HOXXHA CHTb NPEBHWEHA NPENENbHO NONYCKAEMAS BH-
cora saronneHus ynuiy. Takofl npepenbHOf BHCOTOR NMPUHATO CUMTETH
BWCOTY 3ATOIUIEHWA, mNpesbluerne xoropoR Ha O, w BuzoBeT (Kan Mo~
XeT BH3BATH) 38TOMJEHKE NOLBAJIOB W NONYNOLBAJIOB B 3HAHHAX.

3HaueHHA MPOAONAMTENBbHOCTH NEPHOL8 OLHOKPATHOI'O IeperoyHe-
HUS BOLHOCTOUHOR CETH NPUHUMUDTCA B SBBUCHMOCTH OT YCNOBKAA pac-
noaoxexns xonnexropa B penvede mecrHocTn (Tadn.b).

BnaronpuATHEM CUMTAETCA PACNONOXEHWE KOJNNEKTODA HA MAOCKOM
penbede, Ha Bomgopasnene, B BEPXOBOW UACTH CKJIOHA; HEONArONpUAT-
HWM - B Ta&JbBere ¢ KPYTHMM CKJIOHEMH WJIM MAJLM YKJIOHOM TasbBera,

npy OTBOLE BOIH M3 3BMKHYTOIO MOHMREHHOT'O MECTA W B JIDYIUX MO~
HOOHBX Ccayvyadx.
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Tadnauua 5
TNlpononxUTeNbHOCTS NEPHOJA OLHOKPATHOMO MEpenoNHeHus
BOAOCTOUHOK cetu (B rogax)

MecrononoxeHnue Konnex- Pacnonoxenue konnexropa Ha penbede
TOpa Ha ropojCcKof Tep-

PHTOPHH 6naronpuATHoOe |CpesHee | He6naronpuaTHOS
llapkose TeppuTOpUM I 3 5

Ha nnomapsax u ynuuax

MECTHOI'O 3HAUEHUA 5 10 23

Ha ckopocTHHx moporax

M MArACTpAJIbHHX yauuax Io 25 %0

Hopmupyorcs u HaumeHbline Mepuoap NPEeBHUEHUA DPACUETHOR MH-
TEHCUBHOCTH JOXLA.

CoorHomerue mpeaesbHOro pacxofa (uiu TOUHE® - pacxoma Npe-
JeNbHOT'O Nepuojs) ¥ pACUETHOrO PACXONA BOLOCTOK& 38BUCHT OT Mpo-
MYCKHORK CNOCOGHOCTH JOTKOB YJMUM, B@NUUMHH DPACXOA8 NpPEefeNbHOro

NEPHOJA M PEryAnpyouwero BJMAHWA CBOGOIHOR €MKOCTM BOJOCTOWHOR
ceTy ropopa (uiau paftoHa):

Qp = K- Q“P‘*S '

roe QP pacueTHHit pacxon; Q"Pes pacxof npegfenbHOro nepuosa;
K - nepexouruft xondduumenr, K = Ky - Ko, rme Ky - xoodduunent
YMEHbWeHHA pacxofia 38 CYeT MpONMyCKA ero YACTH MO JOTKAaM npoesxef
uacty ynuu, K, - xosdduuneHT ymeHbweHA pacxofa 3a& CueT perynn-
pyomero BIMAHMA CBOCONHOR emkocTu ceTu Bogocrokos. Koadbduunent
K2 B cpenHem mputumant pasiem 0,75. Koaddwunent K onpemensnt
U3 BHpaxeHAs

Kr = Qngeg - Q!A

! Qn

peg

rae (y4 - nponyckHas crnocoSHOCTb JOTKOB Mpoeaxef YACTH yAUL
NpU NpejensHo JONyCTUMON IIyGuHe 3aTOMJEHMA,

9. TMIPABIMYECKWA PACUET KOIIEKTOPA

l"vuxpaanuuecxuu pacuyeTOM onpenenseTcA CKOPOCTb TOUEHHUR BOOW
B Tpy0ax M, B KOHEUHOM UTOre, ycTaHaBiAWBADTCA pasMepw (puameTp)
KOANEXTOpa BONOCTOUHOA CeTH.
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PacueT KOMNEKTOPA NMPOU3BONMTCA MO OCHOBHWM (OpMynaM IAIp&B-
JNUKK:

popmyne Weau - V =C-YR-J , M/c;

dopmyne nna pacxoma motoka - Q = W-V , »/c (n/e),
rane Q - makcumanbHuf pacueTHHA pacxopm, MO/c wau a/c; V - cpen-
HAA CKOPOCTb TEUEHHA BOXW B TpyGe, M/c; (U - njomanb X4BOro ce-
uyeHuA TPyOH, M~ (npyHuMaeTcA HanopHHR pexuM, Korga Tpy6a 3anon-
HeHa ueaukoM); R - ruppabauveckuit panvyc nortoka: R = W /y |
X - cmoueHHan nosepxHocTb (LIMHA CMOUeHHOR nosepxHocTH); J -
NMPOAOALHEA YKNOH KOJUIEKTOp& HA PACUBTHOM YUYacTke (PHApPABAHUECKHR
YKJIOH - OH MOXET OTAMYATBLCA OT reomerpuyeckoro); C - koadduum-
eHT B fopmyne llesu. Ero moxHo mpuuars no dopmyne H.H.[lasnosexoro:

¢ = RY,
rpe Y= 2.5{’; - 0,I3 - 0,'75V?{ (\n - 0,10); N - xoadpduumenr
THAPaBIMUECKOR WEPOXOBATOCTH BHYTDPSHHMX CTEHOK TPyOu. BHyTpenHas
NOBEPXHOCTE TPYG OHCTPO MOKPHBAGTCA CHOEM OTJIOXSHMH, KOTOPHE HU-
BEJMPYDT T'HAPEBINYECKYD WEpPOXOBATOCTb cTeHok. [loaTomy B pacuerax
Npy 3HAUEHUAX ruapasivyeckoro paguyca no 0,4 u N B npepensx or
0,0I2...0,014 momio nonbsoBaTbCA yaCTHEM ciydaem dopmynn H,H.[las-
XOBCKOrO - Qopmyno# MaHHMHra:
R‘/G
n
Bupaxenmi DAA ONpensNeHUA CKOPOCTH K pacxojna TNOTOK& MOXHO

HECKOJNIbKO NpeofpasoBaTh W BBECTH MOHATHA CKOPOCTHOR W pacxomHolt
X8PAKTEPUCTHKN NMOTOKAE:

V=w- VI,
Q- K-VI

rope W - cxopocTHaa xapakTepucTuka; K - pacxomHas XapakTepuc-
THKE NOTOKA., 3HAWEHUA B3TUX X&PAKTEDUCTHK MOACWUTHBANTCA 10 yXe
M3BECTHNM GopMyJiiam.,

'uppaBruueckuft pacueT BOJOCTOUHHX KOJJIEKTOPOB NPOU3BOAUTCA
o6uyHO B TalbnuyHo#t dopme.

KonnexkTop NpAMOYroNbHOI'O NONEPEYHOr0 CEeUEHWA PaCcCUMTHBA-
DTCA MO MEeTOnuKe NNA KPYrJHX TpyS. PacueT BONOCTOGHOR ceTH npo-
U3BOAMTCA, KaK MPABWIO, NpPU CAMOTEUHOM DEeXuMe NPOTEK&HMA BOIH.

= -
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Ho MOXHO BHNONHATL pacueT ¥ LN HanopHoro pexwma. [lpumepox Ta-
KOT'O pacdyeTa ABJAAGTCA NMPOBEPKA T'ULPABIUUECKOTO YKJOHE KOJIGRTO-
P& ¥ BO3MOXHOCTH (BEpOATHOCTH) 3BTOINEHUA YNAUH.

I0. PACYET SJIEMCHTOB KOHCTPYHUM! BOJOCTOMHOM CETH
10.1. Pacuer npouroctu TpyS

lenbo pacuera ABngercA onpeneneHue PIYSHHH 3&NOXEHHA TPyOl
HIK nopnGop CEWEeHHA CTEHKM, 00ECneuyBapmero HeoGXOAWMYD Mpoy-

HoeTb TPyOH. [lpu pacuere no meTomy NpeseNbHEX COCTOAHWUR pacueT-
Hb4 ABNAGTCA YCJNOBHE

Mp“m“ < u"P '
rne “pacu’ pacueTHH! U3ruCanumi MOMEHT B COUOHHWM CTOHKH TPyOul;
“np -~ npenenbHu:d u3rubawmuft MOMEHT B CEUOHHH CTEHKH TPYOH.

Benuuuna pacueTHOr0 MOMeHTa onpegenfercA oT ofmei (nocToAH-
HOA ¥ BpemeHHOR) Harpysum, neficryoues Ha tpyly. [ocTomHHas Ha-~
rpyaka BKIDYEST BeC rpyHTa Haj TpPyGo# M colCTBEHHW! Bec TpyO,
BpeMeHHAA BO3HMKAET OT meflcTBuAa konecHo# Harpyaku (Mpu nepepaue
e8 uepe3s rpyHT). [lOCTOAHHAA HArDY3Ka ONPENENAETCA CAefyDLmeM 06—
pasoM. TpyOu BogocTouHo# ceTH B NOXABIALmEM GONBUWHCTEE clyua-
€R YHAaNHBADTCA OTKDHTHM CMOCOGOM B TpaH@en ¢ nociefyvueft 3a-
cunxodl ee rpyHroM. Tak kK&K 38 CTEHKAMM TPAHWEH FPYHT HMEOT He-
HapYWeHHYD CTDPYKTypy, TO Ha Tpyly nefcTBYeT ToabKO "3aChulHOR™
['PYHT, HArpy3Ky OT™ KOTOPOr'O MOXHO ONPENEJUThL W3 BHpAXGHUA

Q‘KT'F'H'BT 'T/“'

rae xv~ MACCOBAN NMAOTHOCTHL I'pyHTa (Taén.6).

Tagnuua 6
3Hayenus koadduiuenTta E’
HaumenoBanne rpyHra x" /m®
[lecuaruft ¥ cynecyaruii Maioft BARKHOCTH 1,6
MlecuaHuft u CyllecuaHnft BGAOHACHMEHHHMHA 2,0
CyraunHox manoft praxMoOCTH 1,7
CyTAHHOK IUIBCTHYHLA
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H - BHCOTa 3acHNKyM Hal BepxoM TpySw, M (puc.I3); B.. - pacuer-
HEf NMPUHA TPAHNEW HAB YPOBHE BepXa TpYOH: NPAHUMBETCH C YUeTOM
nepexogHoRt wupuru Bnep = (I,8 - 2,2) Dygp i ecmu LeficTsu-
TeJbHAA UMpUHA TPaHuen 6onbue B ep, 10 npunumaerca B =Bpep,
ecnu meHbwue, TO npuHumasTcA B..= EyI)"qP— HAPYXHHA JHAMETP
Tpy6u; Ko - xosdduumeHT BepTUKANBHOK HAPDY3KW OT I'PYHTa B
rTpaHmee. OnpepenseTcA no ¢opmyine

K’\“ Br - (.L—e A %)

H-A '

roe € - ocHoBaHWe HaTypaibHux norapudmos ( = 2,718); A - KO-
sduuyeHT, 3aBUCATGMA OT BHYTDEHHErO TPSHWA B IpyHTe. OH NpUHK-
MRETCA: IJIA CyXMUX MecuaHuX rpyHToB = 0,166, mis BONOHACHUEHHNX

necyaHux rpyHros = 0,162, nnA BOLOHACHHEHHHX FAKHUCTHX DPYHTOB
= 0,I22.

oN

AV AAY AN AN ANZA

ANV ANYANY V//E

ENGYZ N\ N2\

Puc.I3. Cxema & onpefiefieHUn NOCTORHHOR HArpys3KH Ha
KORNEKTOP

flocToArHEA HArpYy3Ka OT Beca TPYOH HEBENUKA M HE WMEeT pema-
omero 3vaueHus. [lpu pacuere TOHKOCTEHHNX TPYyS el MOXHO npeHel-
peub. 1A GETORHHX M Xene306eTOHHHX TPYS, 06JajapuuX 3IHAYKTENb-
HO#t coOCTBEHHON MaccOol, HArpy3ky OT Bec& TPYyOW 3aMeHADT BECOM
PA&BHOMEPHO pACNpeleNeHHOr0 3KBUBANBHTHOTO cnoa sachnkud ( G ).
3HaueHMe HArpy3Ku OT Beca TpyOW onpele’fbT no ¢gopuyne

G=0,80G, = o.wz-f-ch-g-y
rge G, - co6cTBeHHH# Bec TPYOH; I‘P = (Dgy + 8‘)/2 ~ CpeaHuit
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paguyc TpySu; Dg, - BHyTpeHHult nxameTp TPyOH, M; & - TONmMHA
CTEHOK TPYOH, M; [’ - MJOTHOCTb MaTepuana TPYOH.

BpemeHHAA Harpyska Ha TPyOy NPUHMMAETCA DABHOW HArpy3Kke Ha
3ajiHEE CNApEHHOe KOJeCO PACUETHOIr0 ABTOMOGHIA, NPUNOMEHHOR Ha
NOBEpPXHOCTH 3eMnu. JJIA yueTa YCNOBUM NepefauH HArpySKH OT KOJNeC
Yepes MPYHT BACKINKM NPU ONpeNeNeHdud BPEeMEHHOR HArDY3KM MCHONb-
3y0T $OPMyNH TEODHK YTIPYTOCTH (NpUHUMAER HArPY3Ky OT KOJNEC B BU~
Jie COCPeNOTOUeHHOR CHIH),

PacueTHas BeaMuyMHA COCPOLOTOUSHHOM CUNH, MPUIOMEHHOR Ha
NOBEPXHOCTH I'PYHTA,

P - ¥:s' Po ’

rne FL - CTaTH4YeCK8R HArpyska, Kg - K0odPHLIMEHT NYHEAMUUHOCTH .

H, u 0,75 | 1,00 { 1,50 | 2,0 | 3,0
Kg 1,0 | 1,15 | I,0 0,9 10,8

PacueTHne 3HBUEHHA BEPTUKANBLHHX HANPAXEHM{ Mo ruylune onpe-
penaot no dopmyne Byccunecka:

62 =K _ﬁ%— !
rge H - pPacCTOAHUE OT NOBEPXHOCTH TPYHTA (PAyGuHA pPACNONOXEHA)
L0 TOWKH, B KOTOPO# onpenenfercA Hanpsxedwe; P - pacuerHas na-
rpy3ka; K - koodduunexr,

K= =3 1

2 F IREEZ

rpe ‘L -~ FOPH3OHTANbHAA NMPQEKUWUA DACCTOAHUA OT TOUKK, B KATOpO#
OMpeneNIfeTCR BEPTUKAJIBHOE HAINPDAXEHKe, N0 TOUKHK NPUNOXEHUA CHNN.

. P
6Zmai 0,478 -—-Ez-— .

BpemeHHy0 cTATHUECKYD HArpy3Ky Ha 3BEHO TPyOu p, onpeje-
AADT, BHUMCHAA OOBEM 3MOPH BEPTUKANbHEX HanpaAxeHu!t no naomanmm
ropusoxransHofl npoexuur TpySu. OGpem snopuw jgaBiexuit Ha TPyOy
onpefenanT, paslupad ee Ha npocTefimye Tesa: napannenenunend,
UMABHIpH, nupamuns (puc.l4).

llonnas pacueTHadA HArpy3Ka Ra 3BEHO TpyOW paBHA CymMe NOCTO~
AHHO® W BpemMeHHOR HArpy3OK, NPUXOLAUMXCA HAE 3BEHO TDYOGH IJAMHOR
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I u:
Ppad p + Q + G. .
B sapucuMOCTM OT pacueTHOfl Harpysky onpefeidonT pacuyeTHHI
naruybaomyit MOMEHT B CTEHK&X TPYOH:
a) naa Xpynkux TpyS (G8TOHHHX, KepaMudeckuxX, ACGOLEMEHTHHX)

0,318 .
s e SR
6) ans Xene3066TOHHMX TPYS NpY GE3HANOPHOM pemuMe paloTH

0,25
Mpacq = '—_}_\1“_—-' PFQCH ‘ z’q) y

rfe ‘LLP - cpefHu#t paguyc TPyOH; N - xosdbuumeHT onupasus Tpy-
Gu: npy yknauke TPyOs Ha 6eTOHHOE WIK Xejle306eTOHHOE O0CHOBAHWE
N = 2,%0; na nnockoe guo - 1,I2; xorpa pHy TpaHmew npupaeTtca
BOTHYT8A QopmMa C YrjoM oxsaTa TpyOu x° - 1,50.

llpepenbHuit uaruGaomuit MOMEHT B CTEHK&X TPyOH npu ux padore
Ha U3ru6 paBeH: 8. h2
8) A GeTOHHHX TpYG ané, m~Rp-—~5:—§— :

x
§) nnR xeneso6eTOHHHX TpyS an =m-Ma- Ra Fa- (ha" ‘3“)

Y
1A NN AN AN AN AN AN

x 6, T M \,%":" ng'a?(Q)
RS S TN R M 20 WA 20 MO M DA VO S B s S
3 "l

/7 A\VA\VA\%Q\WA\WA\Y’ ANV AN

Puc.14. BepruxanbHasa Harpyska Ha TpyOy Koanexropa

lpu 3TOM nojoxeHue HeATPasbHOR OCH ONPENBNIAETCA K3 YCHOBWA
Mo Rq-Fa=md Ry 6=,

rae Rp ~ pacueTHOEe CONpOTHBJEHUWEe GEeTOHA OCEeBOMY DACTAXEHHD,

Rp=Kb—-%—§7— ; Ka— koodduLneH? O0mHOPOAHOCTH OeToHa; é:[. -
LJMHA PACCUMTHBAEGMOrO 3BEHA TPYOH; h = 8 = TOMUAHE CTEHKH Tpy-
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Su; M - xkox{puuveHT ycnosu#i paGotH crerxu TpyOw, M =I; (Mgq -
koodduuneHT ycnosuit paboTs apMaTyph (NPUHUMEETCA B 3ABUCUMOCTH
OT Buna apMaTypu); R - pacueTHoe conpoTvBieHue GeTOHA CRATUR
npu usrube; X - BHCOTA CXaTOW 30HH; hg,- NonesHas BHCOTA ce-
YEHUA CTeHKH TPYOH.

AcGoueMeHTHHE ¥ KepaMuueckue TPYOH MO MPOUYHOCTH MOAGUPAnT
nyTeM CONOCTABREHHUA BENVUMHH pa3pymaoumei HArpY3KU C YCHIEHUEM,
BO3HMKADUMM OT neficTBUA NOCTOAHHOR ¥ BPEMEHHOR HArpY30i:

P .
K ¢ —p N
pacu

rne K - koadduumeHr sanaca (nns KepamuuecKux u acOOLEMEHTHBX
Tpy6 K=2,0); Pp ~ paspywanuasa Harpyska, npuHumaemad no 'OCT;
N - rkoadbuumeHT onupaHus TpyOu.

10.2. OcHoBaHuA non BOJOCTOUHHE TPYGH

PaccunTuBanT miaA GETOHHHX U Xesle306eTOHHWX TPyS, OGWYHO
nna 3seHa pavHo#t I M. lUenbo pacuera ABafeTcA nonGop CEUEHHA OC-
HOBAHUA, KOTOpOE rapaHTUpPOBAJNO Ob OCHOB&HME OT paspymeHus. Pac-
yeT GeTOHHHX ¥ Xesie300eTOHHHX OCHOB&HWI Ha MPOYHOCTb NPOY3BOAUT-
CA MO MEeTONy NpeieNbHHX COCTOAHWA W CBOXUTCA K YIOBJETBOPEHUD
yeaoBua (A). PacueTHufl MOMEHT onpefesflT K&K mjaA GecKOHeuHo#
Hau nonyGeckoHewHo#t Ganku, Jexameft Ha ynpyrom ocHosaHuu. Pac-

YeTHOR Harpyskoft ABAAETCA BPEMEHHAR HArpy3ka OT KOJeC aBTOMOGU-
nen.

J0.3. PacueTr NpOuHOCTH CMOTPOBHX ¥ NOXOEPUEMHBX
KOJIOAUEB

Uenv pacuera - nomGop ceueHus KpPHOKK, CTEHOK M JHANA KO-
s0AueB, TapaHTUDPYOEUX UX OT pas3pymeHus. /IR YNPOWEHUA pacueT
KPHUEKM KOJOALA MPOU3BONUTCA K&K [JA O&JikK Ha [ABYX ONOPax Wiu
KaK JJIR TUIMTH, Oneproit 1Mo KOHTYpy. B xauecTBe pacuyeTHOR Harpys-
KW PACCMATDMBAKT OAaBJEHWHe OT Kojeca, NpUXOLAleecAs Ha pacUeTHHH
3NEeMEHT.

CTeHKH KONOAUEB PACCUMTHBALT KAK MJIUTH, ONEGPTHE H& CTEHKH,
Ha BO3MefCTBUE HArpY3KM OT &BTOMOOCMIER.



11. PEI'YVJMPOBAHME {IOBEPXHOCTHOI'O CTOKA. PEIYJIMPYOUWE
[IPYIH

llpn Gonbwo# NPOTAXEHHOCTH TAABHHX KONJNEKTODOB BOLOCTOWHOR
CEeTH M 3HABUMTENbHEX pasMepax 6acceiHa CTOKA CeYEeHUA KOJJIGKTOPOB
JIOCTUralT TBKUX Pa3MEePOB, UTO 3HAUMTENbLHO YCJOKHAETCA WX CTpPC-
WTENbCTBO U OJHOBPEMEHHO pe3KO BO3PACTAET UX CTOWUMOCTbL. B LenAx
YMeHbUlleHUsl pa3MEpPOB NOMNEPEUYHOr'0 CEYEHWA KPYNHHX KOJJIEKTOPOB
Lenecoo6pa3Ho OCYymecTBNATL DPEryJMpoBaHUe NOBEPXHOCTHOIO CTOKA.
OnHWM ¥3 CPeNCTB PEryNupCBAHUA ABAAETCA UCNONb30BAHUE B KAUeCT~
Be peryaupyome# eMmxocTu npynos. [Ipyad MOryTr OWTh ecTecTBEHHHS
(npupopHne) iy uckyccTBerHHe. OZHOBPEMEHHO 3TW NPYAN, Kak npa-
BWJIO, KrpanT ¥ AEKOPaTUBHYO pOJb.

Unea perynupyomux NpynoB 38KJIOUAETCA B yCTpo#cTBe OGBORHO-
ro KOJJIeKTOpa, NPUHUMAOMEro yacTb pacxoja Boiu. lpyras uacTb
pacxojs cépacuBaeTca B Npyd, KOTOPH{ ABIAETCA perynupyoumeh em-
KOCTbO, 3alepxuBapmedt Bojy Ha HekorTopoe spema (puc.ID). I
NocTYNNEHUA BOIW B NPpYN M3 KOMJNEKTOpa ycTpauBaeTcd KaMepa ¢
BONLOCJIMBOM - BOJOBHNYCK M3 koanektopa. s c6poca Bomn M3 npy-
Ra ycrpauBaeTcf BOJOCOOpHOe coopyxeHue - BogocOpoc. [nA o6ecne-
YeHusd BOSMOXHOCTH TNOJHOTO ONOPOXHEHWA MPyNa B IKCIIyaTalyOHHHX
uenax (HANPUMED, IJA OUMCTKM M T.M.) YCTPAKBAOTCA JNOHHHE BHIYCKH.

i

Puc.15. Perymupyouust npyn u 06B0QHOR KOJMJIEKTOP



Pacnonoxenne, $opMa ¥ pasmepH npyja -~ CymeCTBYOWEI'0 WIAH HC~
KYCCTBEHHOTO - OOHYHO YCTAHABJIWBANTCA &DXUTEKTYPHO-NJAHWUPOBOUHHM
pemeHneM TEppUTOPUM Iopons. OueHp YACTO NJRHUPOBOUHHE YCJNOBHUA
oNpeneNsnT UAK CUJIBHO BIMALT HA EMKOCTb NPYJ& ¥ ero peryaupyoayn
cnocoBHocTh. TeM HG MeHee BO BCEX CAyuaaX JONAHW OHTb YUTEHH Tpe-
60BaHKA BONOCTOUHOR ceTw ropopna. MoxeT GHTb 38NMPOGKTUPOBAH HE
OJuH Npyn, & Kackam NpyIOB B HAnpaBlreHuu naneHud penveda.

llpoekTupoBaHUe peryavpyomyxX NPYLOB BKINUYAET:

I . Onpegeneue eMmxocTu u radapuroB (pa3MepoB npyna).

2. JYcTaHOBNEHUES HOPMANLHOTO W MBKCUMANBHOIO TOPW3OHTOB.

3. Onpepenenve pacxofia o6BOZHOI'G KONIEKTOpa W pacueT pery-
AUpyoUeR eMKOCTH Npyxna.

4. Onpefienenne paCHETHOrO PACXOAA KOJJIEKTODPA HUXE MpYH&.

YpaBHerue CansHca CTOKAE C YyUYeTOM DEryJAMPYOWEro BAMAHUA
npynpa uMmeeT crefyouuit Bun:

W‘Wnp+w068 Mo,

rne W - nonuuit o6vem croxa, W

I o0beM BOLH, 3a[E€pPXUBAEMHR
npynon, W

o6g ~ OOBEM BOIM, NponyckaeMsit N0 OGBOJLHOMY KOMNEKTODY.

Paamepu npyna ¥ ero eMKOCTb B OCHOBIOM OMNpEfENROTCK [A8HU-
POBOUHHMK TPECOBBHUAMK, B OHW YCTAHABIWBAKNTCA HA OCHOBE pewmeHult,
NPUHATHX TIPU pa3padoTKe IeHNNAHA WK NPOEKTE RETANbHOK NMARHUPOB-
Ku. B saBucuMOCTM OT 3TMX MAPAMETPOB BHMONHAETCA TUAPONOTKUECKKH
pacueTr perynupyomero npyns.

Tunosoft runporpad poxgA OOWUHO U306PEXANT B BUAE, NOKA3AHHOM
Ha puc.l6. O noxaswBaer oGbem cTOKa, pacueTHHH pacxon, odreM BO-
I, cOpachBaeMoil B Npyn, NponyckaeMsi uepe3 O0GBOAHON KONNEKTOP.

Henonbayerca rumporpad u niA onpeseneHuA pana koadduLMeHTOB,
NpUMEHAEMBIX B pacueTe.

Q

MZM C
0
v
8 ) C’&,

obbo.

£,
A ol

36 Puc.16. Tunvoroad crors



Tonuuf o0beM CcTOKE ONpelensnT 1o dopmyne
W:&‘Qp'tp Ve
rge Q. - HesaperynupoBaxHui pacxog (T.e. pacxoj, nocTynaomuil x
CTy DACHNONOXEHus Mpyn& BHUE PACTONOXEHHOR UBCTH GaccefHa cTo-

xa), M°; T - pacueTHoe Bpema cTekaHuR BOAH ¢ SaccefiHa 1O mpy-
18, MWH; X/~ OOBEM CTOKA BOAN 3& MEPUON AOXAA WIK NABOAKA.

Perynupyoume npyms pACCUMTHBAOTCA HA NOXOEBOW CTOK, TaK
K8X MHTEHCUBHOCTb JOMAA OOHWUHO 3HAUMTENBHO BHWE WHTEHCHBHOCTH
CHBPOTAfHUA ¥ NOBTOMY PACXON NOXAEBOrO CTOKA MpPEBHEUAET PACXOJ
TaNHX BOZ.

Perynupyowmas emxkocTb npyna, T.e. O6beM BOOH, 3&0€pPXuBaeMuit
npynoM, moxeT OuTb onpepneseH no dopmyne

3
Wop =60 LK. Q .t

rue -~ pacueTHHfi pacxofi B MECTE BONOBHIYCKA K3 KOJJIEKTOP&A B
npya; t p ~ PacueTHoe BpeMA CTOKa BONH CO BCero accefiHa 10
MecTa BOJOBHMycka BoaH B npym; K - kooddwineHT, 3apucAamuit oT
koodhuunenTa perynuposanua ol

O6rem Bomn, 3anepxvuBaemoll Npynom, MOXET. OWTb onpeneseH u
wvaue. llo ycnosuam penveda, B 3aBHCUMOCTH OT &PXMTEKTYPHO-Ia-
HUPOBOUHLX TpeOOBaHMM, MOXET 3aN8BATLCA OTMETKA HOopMasibHoro (T.e.
OCHUHOI'O B NEpUOL MEXLY NOXOAMK) YDPOBHA BOAH ¥ MAKCHMAJIBHOMO,
Pa3HocTh 8THX OTMETOK NO3BOJAET NOACUATATL O00BEM BOAN, KOTOPHH
MoxeT OHTb yNEepXaH NpYyNOM.

CooTHoweHue noaHoro o0bema CTOKA W OOBEMA BONH, 3810€PX4EA-
8MOTO TIPYNOM, NO3BOJAET MOACUXTATL 3HaueHue koadpulneHTa pery-

JIMPOBAHHA | n
- ( X onp
Ad=1-( 7 )

JEé N - nokasarenb CTeNneHu, 0OHYHO NpuHuMaeTcs pabBHEM 2/3. Be-
nuuwHy koodduumenta ol He creayeT npuHuMaTb Menee 0,15,

Benuunna xosddutimenta K npuHuMaeTcs B 3aBUCUMOCTH OT KOIP-
duumeHra peryauposaHuf no Tacn.?.

Tagnuua 7
3Hauenns koadduuneHTa
- ol K o K
0,9 0,02 0,3 0,59
0,7 0,13 0,2 0,85
0,5 , 30 0,I 1758




3aperyaupoBaHHHil pacxon, T.e. PACXOf, nponyckaemsit no o6-
BOJHOMY KOJJEKTOpY, onpefmenseTcs C yueToM koadduuueHTa perynnpo-
BAHUA ;

Qogp = o - Q p

Pacuer KonNeKTOpa HUXe peryaupyomero npyna NpOU3BOAUTCA U3

YCNOBUA mponycka pacxoja, ONpeneifieMoro w3 BHDAaXSHWA
de"qp+qﬂ+qoww'

rge ok - Q-p - pacxoi, nponycxaemuit 1o OGBOAHOMY KOANEKTOpY €e3

c6poca BOAH B Npyxd; Q-x - pacueTHH{l pacxoj ¢ nuowuanu, pacnoso-

xeHHORt Huxe npyza (3TOT pacxon onpenenseTcs 6e3 yueTa BPEMEHW

NpuTOKA BOAHW C TIOmAnY BHEe Npysa); Q—ocsoc ~ CpefHuf pacxog npu

ocBoGoXneHvu npyaa (onpefensieTcA KaK A BOJOCAUBA).

OcBoGoxmeHre npyna OT COPOWEHHOr'o ofbema BOJH JOJNXKHO OCy-
MeCTBAATLCA He Ooyee uem 3a 24 waca nocsie OKOHWaHuA fomuA. llpu
3anoJiHeHUK npyja TafuMu BOJaMKM HOTNONHUTENbHHWH OGbeM BOAH NOJNXEH
cOpacHBATLCA B KOAJEKTOP HMXe Npyaa He No3gHee yTps clefyomero
38 HAMNONHEHUEeM OHA,

MuHuManbHaR AYSuHE npyja (npu HOPMANbHOM YyPOBHE BORH) He
nonxHa OuTb metee 1,5 M, Beperosue oTkoch npypa ykpeunsorcs B
COOTBETCTBUM C OCWUM ypOBHEM OGnaroycTpofictBa ¥ HA3HAUEHUEM Tep~
puropun (HaGepexHhe, OfepPHOBAHHWE OTKOCH W 1p.). Ilpu npoexTuposa-
HuM MDPYNOB CJefyeT NpejyCMATPUBATL BOLNOOGMEH B HUX B JieTHee Bpe-

MA. PacueTHasa noeropseMocTb c6poca BOAH B NEKOPATHBHHE NPYHH MO~
nyckastea I...5 pas B roa.

I2. OTKPHTAA CUCTEMA BOJOOTBOJA

Hlanexo He Bcerja u He Be3ne CYWECTBYeT 3AKPHT&A CUCTEM& BO-
ZI0OTBONA, BKJIOUALUAH: NOTKM, KOBETHW M KAHABH, & WHOIQA U KDYNHHE
KaHaiHd Ha TeppUTOpHK ropojga.

Jlotku caysaT pna HanpabieHMA crekamume# BOEH C TEPPUTOPUH
KBAPTAJIOB # MUKPOPANOHOB, C TEPPUTOPUK 3ENIGHHNX HACAXIEHUN K KOBE-
Tam ¥ kaHaBaM. HoBeTH ABNADTCA OOWUHO aJ€MEHTaMM JOPOr', KAHABW
CAYXaT ANA c6poca ¥ OTBEJEHHA B BONOEMH WJM WHHE MECTA MOBepX-
HOCTHHX BOJ (MOXDEeBHX M Tajhx). B oTkpuTOR cucreme BomOOTBOHA
C TeppUTOpHM Tr'opojla KaHaBH ABJANTCA OCHOBHWM 3/eMeHTOM. [lpy He-
GNArONDUATHEX NPUPOAHHX YCAOBUAX (Mpv Hanuuuy ononadHed, oBparos,
npu KpyToMm penbede) JOTKM U KAHABH NMPUMEHADT B KAUECTBE OJHOIO

H3 MEPONUHATUR 110 OrpaxIeHUD CKAOHOB OT DA3MWBA, MO OPraHM3aLUH
38



cTOKa NMOBEPXHOCTHHX BOX K& OTKOCAX. B 3TUX CAYuasX xaHapw O6HU-
HO MP'PanT pOJib HAMOPHHX, NepexBaTHBabmMX BepxoBo# cTok. [lonepeu-
HO® CEUeHWe JOTKOB, KOBETOB W KBHAB NOKa38HO Ha cxemax puc.l7.

]
&
NN

RXOOE

Puc.17. OnemeHTH OTKPHTOM cuCTeMN BOAOOTBOMA

fina oGecrneueHuA HOPMAJBLHOM BKCNMJAYATALMK TOPOACKUX YJWL BO
BpeMA noxnefl, TasHuA cHera rJyyOuH& HANONHEHWR JIOTKA Or'pPEHUUMBA-
ETCA - OHa He NoNXHa NpeshuaTh 4-O CM OT BEepxa OODPTOBOID KaMHA,
Nlpoesxad uvacTb He NONXHA BATANNMBATHCA Ha WupuHy Gonee 2-3 M.

BooGme oTkpuTHE xaHaBH Ha TEpPpPUTODUM T'OPOfA HEXENATENbHH.
Ho npu oTkpuro#t cucreme BomoOTBONE OHM ycTpaksaored, Popma ka-
HaB OOWUHO TpaneuueBufIHAA: HauMeHbwad uvpuHa no gHy - 0,3 M,
HayuMeHbmaA raiyouta - 0,4 m. Hanbonbuwas rayGrna BOmm B KanaBax
B rpenenax ropong - 1 M. BoapwuweRue GPOBKM HAJL HA&UBHCUMM TOPU-
30HTOM BOIM NOJXHO OHTbL He MeHee 0,2 M., MuHWManbHH# npopoabHER
YKJIOH no aHy kaHasu - 0,005. B mxvux paponax (IY u Y knumatuuec-
KWX B30HAX) MOXHO MWHWUMEJIbHHH NPONOJIbHEA YKJAOH yMeHbWYThL 10 0,3%.
B roponax xaHapd OOCHYHO YCTPE&WBEXNT C YKDPENJEHHHMW OTKOCEMU U
nHOM. Tuns YKpenJeHus: MOWEHWe KaMHEeM 110 PDYHTY WiIu No welHo B
OOUH CJOfi; xpenneryue NAUTaMH ~ GETOHHHMW WM KAMEHHHMH (TecaH-
HhMM) ; achanbTHpOBaHWE OTKOCOB ¥ [OHA; GETOHHOE YKDENNEeHWhe - Mo~
HONUTHOE, c6opHoe, xene300eToHHoe (MOoHOMUTHOE, cloproe). Hpy-
TH3HA OTKOCOB NPUHUMBETCH B IBBUCHMOCTM OT BUAA TPYHTA U Kpen-
JJEHUA OTKOCOB! 39



TaGnuua 8
Jonycrvumas KpyTH3HA OTKOCOB

I'DYHT pycna KaHAB M _KOBETOB llpenesbHas KpyTu3Ha OTKOCOR

flecky nbneBaTHE I1:3
Nleckn menrpe, CpefHve W Kpynuue:

pHXJHe M cpenHe#t NMAOTHOCTH 1:2

MO THHE I :1,5
Cynecu 1:1,5
CyraubKK ¥ rIuHH I 1,25
BuBeTpupmaAcs cxana 1:0,25

Punpaenyueckut pacueT KaHAB W XOBCTOB BHNOJHAETCH IO YKY K3
BeCTHHM bopMmyrnam nyTem OnpejieleHHs CKOPOCTHOR W PACXOAHOA Xapak-
TEPUCTUK roToka. PaccunruBawT pacxon (fis oripefelieHUs WAPHHH
rayOuHE KAHABW-~KOBETA) W CKODOCTbL TEUEHHA BOJH (JA peweHus BoO-
npoca O THNE YKPeIrJIeHus ).

COpoc BOjH K3 KOBETOB ¥ KAHAB OCYWECTBIAETCA HENOCPENCTBEH-
HO B BOJOEM MAY B I'OPONCKYD IMOA3EMHY® BOJOCTOUHYK cerTb. [lomcoe-
L¥HeHWe K MOJ3eMHOf ceTu OCymecTBAAETCA K CMOTPOBOMY KOJNOQUY ue-
pe3 OronoBOK C DPEWBTHOM MAK NPOCTO Yepes3 pPelleTKy B CTEHKE KOJONL-
ua.

PacueTHue pacXoH HAI'OPDHHX KAHAB ONpPENeNAVTCH NPUTOKOM TNO-
BEBDXHOCTHHX BOJ C 6accefHoB, DPACMNOJIOXEHHHX BHE I'OPOJCKO# Teppu-
Topuu. PacuerHuMmu pacxonamu ABAAOTCA NvBHEBWe. [lepuon mepeHanon-
HEHMS NpUHUManT B npegenax or 2 go 0%, T.e. NepenoiHeHue Nonyc-
raercA or I pasa B 0 ser no I pasa B 5 neT - B 38BUCHMOCTH OT
pasMepoB BO3MOXHOIO 3aTONJEHUA M XxapakrTepa nocneicTsuit. Ecau
uMenTcs HabnoleHuA 38 QOXLEBHMM OCANKAEMNL, TO PACUETHHH pacxof
onpepenAeTca NO yXe W3BeCTHuM fopmysnam. Eciau HaGmogenufl Her, To
KCNONb3YOT 3MIUpUUEcKUe (GOpPMYIH .

JnA onpeneneHuA CpefHero pacxong MOXeT GHTh WCMONbL30BAHE
dopmyna

Q,=M-F , a/c,
rae Q , - cpenHerofoBoe 3HaueHwe pacxona Boas; M - moayiab croxa,
T.€. KOJKUECTBO BOIH, NpUTEKaLWER 3a I ¢, oTHeceHHOe K eauHuLe
naomanu mosocépoca (a/c Ha I km<); F - nnomans Gacceitua.

3uauenue Monyneft cToka NpUHwMaeTCA B 38BUCUMOCTH OT reorpa-
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duuecKHX M KAUMATHYECKHX ycnopu#t., Hanpumep, nna paftona Mockeu
MOLYXb CTOKS& onpenenseTcA B 6 n/c.umM”.

PacyerHan CKOPOCTb ONpefefiAeTcA He TOXBKO U3 YCNOBUR Hepas-
MHBAEMOCTH CTEHOK pPYCNA W JHR, HO W M3 YCJIOBUA 38uMNEHHA KAHAB.
llusTOMy MOXHO HANKCATH HEPABEHCTBRO:

Viep > Vpacu > V seun ’
rpe V acy - PacueTHas (nonycTumas) ckopocth; V wep ~ Hepas-
MWBAOWAA CKOPOCTb; V. sy ~ HEBBAIHBENNAA CKOPOCTS.

[lpeenbHan Hes3auIuBaNGAR CKOPOCTbL HAXOUKTCA B npepesax OT
0,3 no 0,5 M/c. HepasvwBawmad CKOPOCTbL 38BMUCHT OT TKN& PPYHTa
WAW YKPENJIeHus :

IAA PPYHTOB - fpu rayGune nortoxa oT 0,4 po 1,0 m - o1 0,5
5o 2 M/c;

NP LEMEHTOGETOHHOM yxpenneHuu - oT 5 no 7 m/c.

Ta6nuua 9
KoadduureHT ruppasBrvueckoR wepoxoBATOCTH

TpysT win Marepnan Hoolguurert ruapasiiueckol
linoTHaA 3emnA c ONEPHOBKOR wWiu
6e3 Hee 0,02-0,03
TecoBuft KaMeHb, G6yT 0,017
KamenHan HaGpocka 0,03
Bynuxxoe momeHne 0,025
AcannrobeToH, achanbTOBHH pacr-
BOD 0,014
liementoGeTOH 0,014

13. SAKJIOMEHVE MAJBX MPOTOKOB B TPYEH

Ha TeppuTOopMy MHOr¥MX ropojos ¥ palOHOB NPOTEK&WMT Mayke Npo-
TOKW: peuru, pyubu. Kaxuuit ®3 npoTokos uMeeT ceoft GacceflH croka
NOBEPXHOCTHHX BOA. Hak 1paBuio, MasiHe NPOTOKK MMEOT KU MaiHit JeT-
Hult pacxoj. BnaroycTpo#cTBO IOpPONCKWX TEPPUTOPUR TpelysT 3aKoue-

HUA TAKMX PEK W pyubeB B TpYyOH, NpPOKJ&NHBAEMHE N0J NOBEPXHOCTHO
3eMIH .,

EcrecrseHnoe PyCcJo Raxigoro Majnoro npoToxka ABJIA6TCA TaJbBe-
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roM, co6upapuyM ¥ OTBOIAUMM BOLY C TEPPUTOPUM CBOBro GacceiHa.

llo aromy ranbBery uenecoo6pasHO NpOJIORUTb KOJJIEKTOP. B mpakTuxe
NPOBKTUPOBAHKA BOJOCTOUHOR CETHU MasHe MPOTOKM OGHUHO BKIOYEDT B
C6Th KOJUIEKTOPOB COOTBETCTBynmEro OacceftHa cToka. OgHAKO NpH 38K-
J0UEHUX MpPOTOKA B KOJJIEKTOP BOSMOXHO W3MEHUTh [OJIOXEHME PYCNa M
TPaccypoBaTb KOJMNEKTOP B COOTBETCTBUU C IUIBHHDOBOUHHM pemeHNeM
IaHHOro paftioHa ropoxa (T.e. uToGH KOJIJIGKTOP MPOXOAUA nojn ynuue#)
(cM.puc.18).
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Puc.18. Cnpawmnenue pycrna pyubs KOJNEKTOPOM

[lpy npoeKTHpPOBAHUM KOJNNEKTOpPA C 3AKJIDUYEHHHM B HEM TMPOTOKOM
PacueTHHl pacxon OnpefieNAeTCA B 3aBHCHMOCTH OT PACNpPOCTPaHOHUA
GacceftHa cToxka B npefesiaXx MOPOACKO! TEPPUTOPHM WAU 3a ee Npene-
namu, Hpu HaxoxneHun ucroxa ¥ GaccefiHa croka B npefenax ropof-
CKO#l TEPPUTOpPHHM PACUETHHA pacxon onpefenAeTcA OGHYHHM CMOCOGOM.
[lpn pacnonoxenuu uacTu Gacceflha BHe rOpoACKOM TEPPUTOPUK BO3I-
MOXHH pasHhe ciyuau. Ecau 3rta "saropogHas" nnomanb GacceftHa
HeBeNMKA ¥ He BH3WBAGT PE3KOr0 YBENWUEHHA pAaCcYeTHOIO pacXOona,
TO ROCNENHUN ONpeflefAeTCA OGwUHWM LA NPOEKTUPOBAHUA TOPOACKHX
BOJIOCTOKOE cnoco6om. kenu aaroponHas uacTh GaccellHa npoTOkAa
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BEJNIMKA W CTOK C Hee SHAUMTEJLHO NpEBHEaeT CTOK C T'OPONCKOR Tep-
pPHUTOPHM, TO PACUETHHRA Pacxojl ONpeNEeNAeTCA C YUeTOM CTOKA C o-
PONCKOR TEPPUTODHM ¥ TIPOTYCKE TPAK3IUTHOTO PACXOfR C BHETOPOAC-
kOft uacTu GaccelHa croka. Ilpu dTOM ceTb PACCUUTHBAETCA HA NEpH-
ofH nepenonHeHus ¢ nosropseMocTsw I pas B 10-50 ner, a uHorpa u
I pas B I00 ner,

B saBucuMocTM OT nponyckaembX pACXOLOB KOJMJIEKTOPH I Npo-
NycKa MaJHX NPOTOKOB MOTYT wWMeTb ceueHue o 3-3,5 M B nuameTpe.
Ha npakTuxe OGHUHO NPUMEHANTCA KOJANEKTOPH [PAMOYTONLHOLO Ceve-
HMA BHCOTOR 10 3 M M mupuHo# or 2 ,5 no 4 M u Gonee. llpu Gonee
3HAYUTENbHHX pPA3MEPEX MPOEKTUPYDTCA U COOPYREITCA ABYXCOKLMOH-
HHe KonnexTops. Ha puc.I9 nokasan Meiwp xoanekTop ana nponycka
CTOKA M3 BOAOCRMBHOW KaHanusauuu. JIA XOoNJNeKTOpOB uame BCEro
NPYMERANTCA COOPHHE KOHCTPYKLMK M3 CTEHOBHX GJIOKOB, NJAHTH IHH-
m& ¥ NIATH NEepeKpHTHR . [IPUMEHROT ¥ cOOopHHE KOHCTPYKUMM U3 00B~
8MHHX 3JIEMEHTOB 3aMKHYTOTO ceueHua. Moryr OuTb U Jpyrue KOHCT-
pyKTHBHHe pemeHuA. HanpuMep: WClOJb3OB&HME WIYHTOBOPO DRNA
(X/68TOHHOr0) 1A yKDENNEeHWA CTEHOK TPAHWEU B KAUECTBE CTEHOK
xonnexropa. [lo Bepxy wnyHra ycrpausaercs o6sAska. [HO u nepexpu~
THE YCTPEMUBAKT U3 TNOCKUX NNUT.
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KoHTpospHHe BOMPOCH

Mlpueanre GopMynH OnA pacdera MPOMYCKHOR CHOCOGHOCTH BOKO-
NPHEMHOT0 KONOMLA .

[lepeuncante BUNM ¥ COCTABHME BI6MEHTH I'OPOACKOR BOHOCTOYHON
ceTH.

Hanuuyure GopMysn ans onpeseNeHns WHTEHCHBHOCTH pACUETHOIO
JIOXIA.

[Ipusegure $OpMysH HAA I'MAPEBIAMUECKONO paCYeTa BOIOCTOUHOIO
KOJJIEKTODA .

[lpuegure $OpMysH piAs PUZPONOTHUECKOrO PACHETE BOJOCTOUHOID
KOJUTIEKTOPA .

[lepeuricnnre cocTap MpoeKkTa BOJOCTOWHON CETH ¥ NOCJEIOBATENb-
HOCTbL ero paspaboTku.
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llpunoxekne

TABIUILA

PUIPABIMUECKOTO pACYETA KOJNJEKTOPOB I'OPONCKMX BOJOCTOKOB
KDPYFZIOTO CEUEHHA NpPY MOJHOM HanmonHewwn. (Bexuumna ckopocry,
¥/c, Buuncrexa no dopuyne V = W-\L , rpe W= ¢ VR

- rupposoaynb cxkopoctH; C = (I/h)-R‘i safro no dopmyse
Nasnoscxoro, rne Y% = 0,165-0,0I136-YR npw h = 0,014,
Bexxuuna pacxona %/c  Buuncnena no gopwyre Q = K- \1 =
=W- Y , rae K- ruppoMogy’sis pacxona).

ﬁﬁ:; £=0,001 | =0,002 {=0,003 {=0,004 {=0,005
dM Vi g [wla[v[ae[v]a v Q
0,20{0,3I{0,010 | 0,44(0,014 | 0,54|0,017 | 0,62{0,0I9 | 0,690,022
0,25(0,36{0,018 | 0,51/0,025 | 0,62(0,031 | 0,72{0,035 | 0,80(0,040
0,3010,41{0,029 | 0,57(0,040 | 0,70/0,050 | 0,81|0,057 | 0,91{0,064
0,40|0,49{0,062 {0,70l0,087 | 0,85|0,107 | 0,98{0,123 | I,10|0,I38
0,4510,53|0,085 | 0,75(0,120 | 0,92(0,147 | 1,06}0,169 | 1,19/0,19%0
0,50{0,5?|0,112 |0,81|0,158 | 0,99/0,19 | I,I4|0,22% | [,28)0,251
0,60\0,64|0,18 |0,91/0,26 |I,I2{0,32 |1,29i0,36 |I,44i0,41
0,7010,71l0,27 |1,01{0,39 |1,24/0,48 |1,43/0,55 |1,60{0,62
0,80{0,78{0,39 |1,10/0,55 |1I,35/0,68 |1I,56|0,78 |I,7%|0,08
0,90{0.84/0,58 |1,19/0,76 |1,46|0,93 |I,69|1,07 [1,89/I,20
1,00{0,%0|0,71 |1,28{1,00 |1I,56|1,23 |I,8I|I,42 |2,02{1,59
I,10{0,96{0,93 |1,36/1,30 |I1,67(I,58 |I1,93/1,83 |2,16/2,05
1,2011,02|1,16 |1,45|1,63 |1,77|2,00 |2,04|2,31 |2,28(2,58
1,30{1,08{1,43 [1,52|2,02 |1,86(2,47 |2,I5|2,86 |2,41|3,20
1,40\1,I31,74 |1,60{2,46 | 1,96{3,01 |2,26{3,48 |2,53}3,90
1,50\1,19|2,10 |1,68/2,97 |2,06/3,63 |2.3814,20 |2,66(%,70
1,60\1,24)2 48 |1,75|/3,51 | 2,I4|4,30 714,96 | 2,77({5,56
1,7011,28\2,90 |1,81|4,10 |2,21{5,02 |2,55(5,79 |2,86/6,48
1,80\1,34|3 40 |1,89|4,80 |2,31|5,88 |2,67(6,80 |2,99/7,60
1,911,393 95 |1,975,59 | 2,41|6,8% |2,79(7,91 |3,12!8,85
2,00{1,4314 50 |2,02|6,36 |2,48/7,79 |2,86/9,00 |3,20/10,06
amanen 0 WY
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Ipononxedus

L =0,007

L =0,008

fua-| {0,006 L =0,009 | ¢ =0,0I0
v @ lvie | vi2 |v|a |v|a
0,20/0,76/0.024 | G,82{0,026 | 0,88]0,027 |0,93|0,029 | 0,980,031
0,25{0,88{0,043| 0,95/0,047 | I,02/0,050 |1,08}0,053 |1,14{0,056
0,30{1,00{0,070| 1,08/0,076 |1,15|0,08I {1,22|0,086 | I,28{0,09I
0,40|1,21/0,151| I,30(0,163 |1,39/0,175 |1,48{0,185 |1,5°|0,195
0,45(1,3110,208| 1,410,224 | I,51|0,240 [I1,60{0,254 |1,69]0,268
0,50/1,40{0,275| 1,510,297 |1,61|0,317 (1,710,336 | 1,8I|0,355
0,60(1,58{0,45 | 1,?I{0,48 |1,82(0,5I |I,9%|0,55 |2,04|0,58
0,70|/1,75{0,67 | 1,89|0,73 |2,02|0,78 |2,14|0,82 |2,26|0,87
0,80({1,91{0,96 |2,07|1,04 |2,21|I,I1 |2,%4|1,I8 |2,47[I,24
0,9012,07|1,32 |2,24}I,42 [2,39|I,52 |2,54|1,61 |2,67|1,70
1,0012,21|1,74 |2,39(1,88 |2,55(2,01 (2,71|2,13 |2,86(2,24
1,10(2,36[2,24 |2,55|2,42 |2,72|2,55 |2,89{2,75 |3,05/2,%0
1,20/2,5112,83 |2,71|3,06 |2,89]|3,27 12,07|3,47 |3,23]3,66
1,30(2,64{3,51 |2,85[3,79 |3,04{4,04 |3,23{4,29 |3,4I{4,52
1,40(2,77|4,27 | 3,00|4,61 |3,20|4,92 |3,40|5,23 |3,58|5,5I
1,50{2,91|5,15 | 3,14|5,56 | 3,36|5,94 |3,57(6,30 | 3,76|6,64
1,60(3,0316,09 | 3,27{6,58 |3,50{7,03 |3,71|7,46 |3,91|7,86
1,70(3,13{7,1I | 3,38{7,67 | 3,c1{8,20 |3,83{8,70 |4,04{9,17
1,8013,28]8,33 | 3,54/9,00 | 3,7819,63 {4,0I|10,20 |4,23(10,75
1,90(3,42(9,73 | 3,69{10,47 | 3,95/11,1I9 |[4,19{1I1,88 |4,41{12,51
2,00]3,5I111,03} 3,79{11,92 | 4,05/12,73 | 4,30|13,51 | &,53|14,24
ﬁgg; ¢ =0,0I2 t =0,014 i =0,016 [ =0,018 { =0,020
MV A v & v Q] v a v &
0,20{1,07{0,034 | 1,16{0,036 | 1,24{0,039{1,32(0,041 |1,38/0,043
0,25{1,24/0,061 | 1,34/0,066 { I,44/0,071 {1,52|{0,075|1,57|0,079
0,30{1,41{0,0991| 1,52{0,107 | 1,63]0,1I5]1,72]/0,122 |1,82{0,128
0,4071,70{0,214 | 1,84/0,231 | 1,97|0,247 {2,09/0,262 |2,20/0,276
0,45/1,85/0,293| 1,99/0,316|2,13{0,339 | 2,260,360 |2,38/0,379
0,50(1,98/0,388]| 2,13|0,419 | 2,28{0,448 | 2,4210,476 | 2,550,501
0,60|2,230,63 | 2,41{0,68 |2,58/0,73 |2,74/0,77 |2,88/0,81
0,70|2,47i0,95 | 2,67|1,03 |2,85/1,I0 |3,03|1,I7 |3,20[1,23
0.80|2,70|1,36 | 2,91{1,46 | 3,I2|1,57 |3,3I|1,66 |3,49/1,75
47




[ipoponxe Hue

0,90(2,92,1,86 | 3,16/2,0I | 3,38{2,15 | 3,58/2,28 | 3,78[2,40
I,00(3,13(2,46 | 3,37/2,65 |3,6I/2,84 | 3,83|3,01 | 4,04 3,17
1,10)5,34}53,17 | 3,60]3,42 |3,86|3,66 |4,09/3,89 | 4,3I|4,10
1,20{3,54{4,00 { 3,82(4,32 |4,09{4,62 |4&,34(4,9Q |4,57(5,17
1,3013,7314,95 | 4,02/5,34 |4,31{5,72 |4,57(6,07 | 4,82!6,40
1,4014,92/6,03 | 4,2316,52 |4,53/6,97 |4,80{7,39 |5,06/7,79
1,5014,12)7,27 | &,44}7,84 |4,7518,40 |5,04{8,91 | 5,31{9,39
1,60{4,28/8,61 |4,62{9,29 |4,95/9,95 |5,25\10,55 | 5,53|11,12
1,70{4,42110,04 | 4,77|10,83 | 5,I1{I1,60 |5,42{12,30|5,71{12,96
1,80(4,63|I1,77 | 4,99/12,70 |5,35|13,69 | 5,67|14,43 | 5,98|15,20
1,90/4,83{13,70 | 5,2I|14,78}5,58{15,83|5,92/16,79 | 6,24{17,69
2,00/4,96}15,59 | 5,35{16,81 | 5,73118,00 | 6,08{19,10 | 6,41}20,1I3
ﬁgi; { =0,022 | {=0,024 . =0,026 i =0,028 | { =0,030
dy Q@ | v a vig | v]|& | v &
0,20{1,45/0,046 | 1,52(0,048 | 1,58{0,049 | I,64|0,05I | I1,70|/0,053
0,25(1,69|0,083|1,76/0,086|1,83|0,0% 1,500,093 1,97|0,097
0,3011,9010,1351,9910,14 |2,07|0,14612,I5]0,152 | 2,23{0,157
0,40{2,31{0,2% | 2,410,303 | 2,51/0,315 | 2,60(0,327 | 2,69(0,338
0,45(2,50(0,397 | 2,61{0,415 | 2,72{0,432 | 2,82|0,448 | 2,92{0,464
0,50{2,68{0,526 | 2,80{0,549 | 2,91|0,572 | 3,02{0,593 | 3,13|0,614
0,6013,02{0,85 | 3,16{0,89 | 3,29{0,93 | 3,41(0,9 | 3,53|1,00
0,7013,35(1,29 | 3,501,355 | 3,64i1,40 | 3,78i1,46 | 3,9I|1,51
0,80{3,66(1,84 | 3,82{1,92 | 3,98/2,00 | 4,13{2,08 | 4,27/2,I5
0,90]3,9612,52 | 4,1412,63 | &4,3112,74 | 4,4712,84 | 4,63|2,
1,00|4,24]3,33 | 4,42{3,48 | 4,60)3,62 | 4,78|3,75 | 4,943,
I,I004,52{4,30 | 4,7214,49 | 4,91(4,67 | 5,I0(4,85 | 5,28(5,
1,20{4,79|5,42 | 5,00|5,66 |5,21|5,89 |5,41]6,I12 | 5,60(6,
1,30/5,05/6,71 | 5,28{7,0I | 5,49|7,29 | 5,70(7,57 | 5,90|%7,84
1,40{5,31/8,17 | 5,54/8,53 | 5,77/8,88 | 5,99/9,22 | 6,20|9,54
1,50/%,57(9,85 | 5,82{10,29} 6,06{10,70| 6,29}1(,11| 6,5I}11,50
1,60|5,80{11,66 | 6,06{12,18| 6,30| 12,68 6,55/13,16| 6,78| 13,62
1,70/5,99({13,60 | 6,26{14,20{ 6,51| 14,78} 6,76{15,34| 7,00| 15,88
1,80/6,27/15,9% | 6,55|16,65| 6,81}17,33( 7,07{17,98| 7,32|18,68
1,90|6,55/18,56 | 6;84(19,38{ 7,12]/2C,17| 7,38{20,%4 | 7,64|21,67
2,0016,72121,10{ 7,02(22,05| 7,31122,9%| 7,5¢|23%,82 7,85 24,66
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