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YK 621.315.1

METOLVMYECKVE YHASAHIH

10 TUMOBOA 3AMMTE

OT BUBPALYM ¥ CYBKOJEBAHWA

[IPOBOLOB ¥ TPO303AIMTHHX TPOCOB Pl 34.20,182-20
BO3LYIHHX JVHW SJEKTPOIEPEIAYY

HANPSHREHVEM 35-750 B

Cpox peficTBua ycTaHOBAEH
¢ 01.06.91 r.
qno 0I,06.96 r.

I. BBEJEHIE

llporona Bo3pymHEX JMHMit saexkTponepemaun (BJ) HesasMCHMO OT
KilacCa HallpAXeHMA B TOA MIM MHON! CTeNeHM TNOMABEPXKEHH KoJeGaHWAM,
BuSHBaeMyM JeficTeHeM peTpa. OT xapaxTepa xoneGaHMM, WX MHTEHCHB-
HOCTH ¥ BGDEKTHBHOCTH NPUMEHAEMOR 3alMTH OT KoneGaHui B 3HauM-
TeJbHOR Mepe 38BHCHT CPOK CIyXGH NPOBOAOB M SKCIUIyaTALMOHHASR Ha-
dexsocts Bl B nenom. K umcay Haubonee pacnpoCTPaHEHHHX BMIAOB KO-
neGaumit nposofos, puanBaeMux perpom (Gea roxonema), oTHOCETCA
BuOpaIMA, UaCTO HasHBaeMas 30J0BOM, ¥ KONeGaHMA MPOBOLOB pacmern-
nenHrx $as (romocos), BH3HBaeMie QefCTBUEM 83DOAMHEMUUECKOTO Cle-
Ja ¥ HasnBaemHe cySxoseCanusmu. OGa HasBaHHWX Bya KoxeSaHuit Mo-
ryT GHTH NMPUUMHOW MOBPEROEHKMt NPOBOAOB, NMHEHHO! apMaType, CHCTeN
noaBecky NpoBomoB. [loaToMmy mpoBoia ¥ TPOCH HyALAKTCS B 3amuTe OT
TaKUX KonebaHui.

Hcenenosanua axTopoB, HauSoNee CymeCTBEHHO BAVAONMX Ha WH-
TEHCUBHOCTDL KONeOeHM{l MPOBOJOB ¥ HE MX MOBPEXHAEMOCTb OT AeicTBHA
KoneGauutt, nocrosuuo nposogsarcs B CCCP u Bo MHOrMX Ipyrux crpaHax.
3a neproa ¢ 1982 r., xorga Owia BumymeHa npenpymas pepaxuus "Me-
TOMUMUECKUX YKA3aHU# N0 TUNOBOM 3amuTe OT BMOPauWKM NPOBOJOB M TPO-
COB BO3LYUHHX NWHUA BJeKkTponepefauu HampsxenueM 35-750 xB" [I] ,
HAKOIMEeH HOBW/ OIWT 3aMuTH NPOBOLOB OT kodeSenuit. [losaBuauce Goxee
COBPEMEHHHE BHCOKO3bDEKTUBHNE CPENCTBA WIMEPEHKS M PEeruCTpaunu
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BuOpaumu mmposopos Bll. OmyGauxosasy pesyasTaTd BRIIONHEHHHX B O~
cliegHue OJH TEOPeTHUECKMX UCCAEROBaHWH MO BONpOCEM OLEHKU BAUA-
HUA BHODAIMM M CYCKONEGSHUMA HAa BHHOCAMBOCTL NpoBogoB. OSodmeHwme
pe3ynbTaTOB BKCNEPUMEHTANbHEX ¥ TEOPeTHUeCKMX WCCHeRoBaHuit, Opo-
BeAeHHUX 3a nochemHme IO JeT, NO3BOAMNO BHECTH YTOUHEHMS ¥ AONOA~
HeHus B pasi. 2-5 MeTopuueckux yrasadull, NOCBAWEHHMI 3amuTe Mpo~
BOZOB ¥ TPOCOB OT BUOpAUMY, LONOMHUTD YKa3AMMA HOBHMM pasa.b, rae
PacCMOTPEHN THUNOBHE METOAN 3aMUTH NPOBOAOB OT cyOroneGaHult,
Hacrosmue Meropmueckue yxasaHua pacrnpocTpaHAOTCA Ha Bce TH-
NoBHe ChAyyuay 3amMTH OT BUOpaumMK ¥ CyOxofeGaHu# npoeKTHpyemusx, co-
opyxaeMax ¥ Hexopsmuxcs B axcnmyataipm Bll nanpaxenuem 35-750 kB
U ¢ MOMEHTa BBOA B JieiCTBME OTMEHADT paHee K3LAHHWE HODMATHBHLHE
JOKYMEHTH 70 THUMOBOW 3amuTe mpoBojos # TpocoB Bl or muSpaumu #
cy6xoneGamuit., B rex cayuasx, xorua 1o yCAOBUAM IPOCKTHPOBAHUA
WAV BHCIUyaTalyu TPeSyOTCA CrelMaibHHe Mepk 3emyTH NPOBOLOB OT
roneSanutt (ana Bl HeTPRUMIMOMMEX XOHCTPYKUMA, HOBHX THUNOB IPOBO-~
OB U TPOCOB, CBEPXANHHHHX NPCNETOB, 3KCTPEMANBHHX KIUMATHUECKUX
yenoBuff ¥ T.A.), OHY DPAsPAGATHBAINTCH CHSLYENMSHPOBAHHHMK OPraHu-~
saguamu (roncsnes opremusenus ~ SHWMR) me norosopHo#i ocHose.

2. BVBPAL# [IPOBQHOB, YCTAJIOCTHHE SIBJIEHYM

2.1. TlpuuvHy BO3HUKHOBEHMA, XapaKTEPUCTHKU BUOpaUMK

2.1.1. Sonosoli BuGpaumel Wi NIPOCTO BUSpPAUMEN NMPOBOJOB HadH-
BAKTCA BH3HBAEMNE BETDPOM TIEPUOLMUECRUE KONEGAHUA HATAHYTOrO B
npoxere Bl npososa, mpoucxolsmue, IaBHHM 06pasoM, B BEPTHKaNb-
HO# IIOCKOCTY U O6pasyiomue Ha AAwHe NpoJera [ CTOAYME BOJHH.
YyacTKM CTOSUMX BOJNH, If€ NPOBOML COBEpmAET HauUGONbIMe OTHIOHEHHS
OT IONOKEHMS DPABHOBECHS, Ha3WBARTCA NYYHOCTAMH, A TOUKM, Tae Npo-
BOJL COBEWAET TOJBKO yraoswe koneSaHwa — yanamu (puc.2.I'.

2.1.2, lsMepeHus ¥ pacueTs NOKa3WBapT, UTO LAS BUOPALMK (PO~
BOJIOB XapaKTeDHRMU SIBAANTCH QUANA30H UacTOT xoNeSGaHui W) oT 3 Ho
150 T'y, AnvHu TOXYBONH koneGauuit A/R (paccrosHue Mexpy nByMa
cocearmmn yanamu) ot I go 30 m, pasmax (yasoeHHas aMiIuTyna) Ko-
nebaHuit A B MYUHOCTH MOXET HECKOMBKO NPEBHEATH TI0 3HAUEHUD

I¥aMeTp HpOBOAA.
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2.1.3. ImMTeHcHBHOCTD BMOPAUMHM MOXET XapDaKTEPU3OBATBCH CHEAyD-
I¥MY BEeAUUMHAMY :

pasmaxom RA uau aMmamTynof A roneCaHui#t B IyuHOCTH;

yraom suCpaumu o

uaruoHoft aMmmumTypmoft Y, , KOTOpas B COOTBETCTBMM CO CIOKUB-
meficA MEXAYHapOAHO! NMPaKTUKOH ONpenenseTCs Ha paccTosHuu Xo =
89 mm (puc.2.2) oT mocnemHe#t TOUKK KOHTAKTE NPOBOAA C BAKUMOM [2];

aMITHTYROM RefopMauuy NMPOBORA B SaXmMe;

aMINMUTYAO!N LMKIUYECKMX HAIPAKEHU! B TOUKe BHXOJA IPOBOAA U3
3AKMME. .

R.1.4, BuGpeums senseTcs pesyAbTATOM BO3NEHCTBMA Ha NPOBOJL
TNONEPEUHO HaNpaBAEHHOTO aDPOAVHEMUYECKOTrO MOTOKA CO CKOPOCTHD OT
0,6 mo 7 M/c, cospanmero 3a NPOBOLOM NEPUOIMUECKM BO3HUKALMUE ¥
CpHBanmMecs BUXPEBHE ABWREHUS BO3LyXa. BO3HMKawmme 3a IPOBOAOM
BUXPU YHOCATCH BOSAYIHHMM IIOTOK8MM, CIOCOGCTBYA OGDa30BE&HMO Cle-
AyoumuxX BHXpeil C MPOTMBONOJORHHM HaIpaBiEHVWeM BpameHWd.

CrpyxeseM Ouno HaltneHo GespasmepHoe umcHo S, ycTaHaBIMBaNmES

B3aMMOCBS3b MEXLY CKOPOCTBE NOTOKA, AMBMETPOM UMAMHIDS M UacTOTOM

Buxpett [3]
5= 3 (2.1)

rue Y - uacrora o6pasoBanus Buxpeft;
D - pmamerp uwmmapa;
U - CKOpOCTbH NOTOKA.

JLns aspoAMHAMMKYM NPOBOAOB XAapaxTepHH wicha CTpyxads B Auana-~
sone or 0,18 go 0,22. Vs pupamenna (2.1) nonyuexa ymoGHas Ars Npax-
THUUYECKOTO MCIONL3IOBAHMA HOPMyNa IJs ONpEefeNEeHMA YACTOTH 06pasOBaHUA
Buxpe#

N 10005, v

- —t, (2.2)

rne Y - uacrora 00pa3oBaHuA BO3AymHuX Buxpe#, I'u;
U - cxopocTb BeTpa, M/c;
D - puamerp mposogpa, wmM;
Sp = 0,18:0,22 - uncao Crpyxans.



Puc.R.I. Crosuas BoNHa BUG~

pauuu npoeofa B mporere BI:

I - ysex xoneGamuit; 2 - myy-
HOCTb

L - pmuma mpoxera; A - nau-
Ma BOMMH xojeGamuit; A - am-
nauTyas koxeGaHuit; 2R - pas-
Max koxeGauuit;of ~ yrox BMO-

pauuy
y

Puc.2.R2. [epopMupoBaHHOE COCTO~
SHUE NPOBOJA IIPU KECTKOM 38~ 3

KPeIUIeH!# Ha KOHue: =

/

Y.~ uerubnas ammmuryna; Xp ~ e X
paccrosHKe OT mocneiHei TOouxu A
KOHTaKTa [POBOJA C 3aKUMOM

veav
p-4p

E=aD)
=

Prap
V-4v

Puc.2.3, Cxema BuxpeoSpasona-~
HUA 32 TPOBOLOM
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B MOMEHT Da3BHTHA BUXDA CKODOCTH MOTOKa C OAHOM crTopoMd (Ha-
NpuMep, BepxHei) HECKOAbKO BO3PACTAET IO CPABHEHMD CO CKOPOCTHI
NoTOKa ¢ NpoTHBOMONoxHO! (HWMHeit) cTOPOHM; NpH O6pPa3OBaHMM CAe-
Lyomero BMXpA, C OCpaTHHM HAlpaBJE€HWEM BpalleHuA, MNOJyuaeTcsa 06—
paTHOe COOTHOmMEHHe ckopocTeit moroka. [lo 3akoHy BepHyanu pasumie
cxopocTeft NIOTOKA COOTBETCTBYET DAsHMIE AaBJAEHMA - Gojbmeft cxopoc-
T¥ COOTBETCTByeT MeHbliee [laBleHMe ¥ HaoGopoT. llepuoanueckoMy o6pa-—
30BaHMD BUXpeft COMYTCTBYOT IIEPUOSMUSCKME KMITYNbCH CHUJH, IOOUEepen-
HO neiicTBywmue He MPOBOA HA [NEHHOM ero yuacTke TO CHH3Y, TO CBep-
xy (puc.2.3).

BuSpauns mposofa BOBHMKSET B PE3yAbTATE COBMNAMEHVA UYACTOTH
TaKMX JMHAMAUECKUX WMITYIbCOB C OAHO{t M3 COGCTBEHHHX UAcTOT yNpy-
roff cucrem, KOTOPY® NpelcTasaAeT co6o#t HaTAHyTHIt B IpojeTe Nnpo-
Bol, Takue aopPOAVMHAMAUECKHE MMIYNbCH MPUBOAAT K IIOCTENEHHOMy Ha-
pacTaHUD aMILIMUTYOE KoleGaHuit, BosHukawmee koneGaTenbHoe NBHXEHME
IIPOBOJlA KOODAMHMPYET CPHB BUXpell Ha OTHEABLHHX €ro yvyacTKax, CHHX-
POHMBKDYA CPHB BMXpe# ¢ NepeMeHo)i HallpaBAEHHs IBUKEHUA NPOBOUA.
Pazeurre xoneGaHuit U POCT UX MHTEHCHMBHOCTH IpOJONMaeTcA A0 Tex
nop, Moka He HaCTyNaeT COCTOAHMe OaNaHca MEXLy SHeprueit Berpa,
BOCIIPYHUMaEMO! B BHIE a3DOJMHAMUUECKMX HMMIIyAbCOB, M NMOTEPAMM Ha
pacceuBaHNKe OHEPIuM KOJNECNCmMMCH IPOBOJOM.

2.2, OnacHocTh BMOpEIMM, XBPEKTEP M MeCTO NOBpexueHxl,
BH3HBAEMHX BMOpaumeit

2,2.1. OnmacHocts BuGpauuu nposojos Bl cocTouT B TOM, uTO IpH
MePHOJMUECKYX Neperunfax NpOBOLa B HEM BOSHUKANT UMKAHUECKUE Mexa-—
HUUECKHME HaIlpaxeHus. CrIapHBaACh CO CTATHUECKMM HATpAREHUEM HaTH-
HYTOTO B HpoJeTe NPOBOLE ¥ HANDANSHUAMM OT M3THOa M CKATHA B Mec—
TAX KpEMNeHWs, OHY NPUBOLAT C TEUEHUEeM BPEMEHU K ABJIEHMO yCTa)oc-
TH MaTepuans MpoBoJa.

2.2.2. llospexneHus nposcpa, BuW3HBaeMHe BuOpauueit, oGHUHO IpPo-
VCXOLAT B MecTax ero 3akpelieHus Ju6o B MecTax NOLEECHM Ha UpPOBO-
e ycTpoiticTB cO 3nauMTeNnBHOIt Maccolt, rje ychaoBUR PaboTH NPOROJA
npu BHOpauuy OCOSEHHC HeGNaroNpUATHH, U MOTyT NPCABAATHCHE B Uac-
THUROM M3HCCE I0REDXHOCTY NPORCLA MM B NICCHEIOBATENLHOM M3NIOMe
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OTHENBHHX IPOBOJOK. C yBEeIRYeHHeM uYncja OCODBAHHHX MOPOBOJOK Hamps-
XeHHe B OCTABNMXCA BO3DpacTaeT, paspymeHEe NpEobperTaeT HapacTammaf
XapaKTep, [OKa, HAROHEN, He IPOMCXORHT DOJHHt OCpHB MpPOBOXA.

BusupaemHe BaGpanuueft MOBPEETEHES MPOBOJOR M TPOCOB (H3JIOM
OTHENBAHX MPOBOJIOK) BCErTa MMEDT XapaKTepHH# BAE, NO3BOJLAMNEE OT-
JEYATE BX OT NoBpexneAmft, BH3IBAHHHX IDyTHME ODRYBHaMB. ¥3joM mpo-
ACXOZHT B [EePNERIUKYIAPHOH BJIR HAKJOHEOf K OCH IIPOBOJIOKE [LTOCKOC—
T, OOHYHO C TVIQZKO# MMM MEeJKO3ePHACTOR MOBEpDXHOCTHD, HODR 3TOM
MEeCTO X3JOMa& HEe uMeeT CnefoB mMeRKE, XapakTepHo# mid OCHYHOTO pas-~
pHBA..

2.2.3. fIBJIEHH® BEGpPAIMA M ONACHOCTE MOBpexneHEf, BHIHBAEMHX
ep, MOTYT NONBepraThCsa BCE HAXONsmMe IpEMeHeHde HA JMHBAX [OPOBOXA
B TDOCH BHE 3aBHCHMOCTE OT HMX MaTepHane B CedeHHd.

OGpHBH OPOBOJIOK MO [MPRYMHE BHGDAIME BO3HERALT Goxbmel JacThi
B BEpXHEM [IOBHBE [DOBOAA, OLHAKO OMENT MECTO Caydad BO3HAKHOBEHAA
TePBOHAYANBHHX OCPHBOB [IPOBOJOK BHYTDEHHUX IOBZBOB, 0COCEHHO ¥
cTajeaTOMAHIEBHX [IPOBOICB R [POBONOB M3 AJVMEHHEBHX CILIABOB.

2.2.4. ToBperneHRsa MpPOBONOB BEGpaumel OCHYHO paHee BCETO MO~
ABNAANTCSA B HNOJNEDERBAKNAX 3aRUMAX, THe NPOBOL HONBEDKEH COCpeno-
TOYEHHOMY RefiCTBHD HawGONBIMX CTATHYECKEX M JEHAMAYECKEX HAMpARe—
HHE ¥ Tme CKopee BCEI'O HACTYMaeT ABNEHRE YCTAJOCTH.

BusHnBaeMHe BACpangei MOBPEXUEHARS MPOBOLOB MOI'YT EMETH MECTO
IPR BCEX THIAX NDAMEHAEMHX B OTeueCTBeHHOf paKkT@Ke MONIepEABan-
IXX 3a%UMOB, B TOM UdCjie B 3akaMax ¢ Kadapuelca "aomouxoi" m B
POJMKOBHX NOZBECHHX yCTpoAcTBaX, ILE NPOBOE CBOCOJHO JERET B Ka-
HEBKE DOJIKA.

TloBpexneRAA OCHYHO KOHIEHTDPAPYDTCA B MeCTaX BHXOZA [IPOBOZA C
OoHOpHOR MOBEDXHOCTH JIOKA 3aXMMa UJIA DOJNAKA.

2.2.5. TloBpexneHUs NPOBOJOB B HATARHHX 3aKUMAX OPORCXOLAT
BHAYETENBHO pexe, 4eM B [IONNEPRABANUAX, NOCKONBKY Ha BHXOZE M3 Ha~
TARHOTO 32KAMA NDPOBOX HE RCOHTHBAET CTATHYECKEX HAmpaienmit marmoa,
BO3HEKAWMAX B MECTaX CXONA MPOBOZOB C [IONLNEDPEMBAIAX 32KMNOB.

TMoBpexnesAs IPOBONOB B HATAKANX 38KAMAX OCHYHO MPORCXOUAT B
30He BHXOJa M3 YCThA 3aKUMa.

2.2.6, TloBpe®meHRAs OpPOBOLOB OT BUOpaLXy¥ B NpoNeTax HasIopanT-
ca KpailHe pemxo ¥ MOTYT BO3HAKATEL B MeCTaxX BHXONA M3 COeNRHUTeneH
Gonsmolt mumHH, OCJAUANIMX 3HAYATENBHOR Maccolt, a TaKxe B Mecrax
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YCT2HOBRM B IpoJieTe WYRTOB, OCBOJHHX merTey- A OTBETBIEHEN.
Kpome Toro, cmnpEad BHODANAS NOXET IPABONATE K OCPHBY MDOBO-
JIOK MPOBONE B MECTaX HeKaueCTBeHHOR 3aBOICROf CBApKH MPOBOLOB.
2.2.7. BeGpanmsa MpOBOXOB MOEET ABATHCA IPAYRHOR H3HOCA R
DaspymeHus 2JEMEHTOB MONBEecKH, jeTane# apMaTypH (B YacTHOCTH,
BHYTpEPa3CBHX DACMOPOK paCHeNJeHHHX TPOBONOB) .

3. JKA3AHUA 1710 SAIUTE OT BIBPAIMM BI C OIMHOYHNMY TTPOBOJIAMM

3.I. Onpepenenne JmHEZ U yiacTROB nmAm#, He TpedyOmEX
3alTH IPOBOZOB MJE I'PO3032MRTHHX TDOCOB OT BHODAIAH

3.I.I. 3amzra Oor BRSpalEX He TpedyeTcd B TeX CIydJasX, KOTma
OTCYTCTBYDT YCJOBHA B NPHYMAH BRCpPANd® OPOBONOB H TPOCOB, CO3MAD-
mell omacHOCTH #X paspymeHHs. Cremeddb ONACROCTE BRODAIRE Onpere-
nAeTcd pacmojoxenEeM Bl R ee y9acTKOB OTHOCHTENBHO mpeoliapan-
mero HamopaBieHAA BETPOB, YCJIOBEAMA IDOXOXTEHAd JMHAM, TIRSHAEM
OPOBOJIOB M TPOCOB, KOHCTPYKTABHHMA [1&DaMETDaMd [IPOJIETOB.

B radn. 3.1 mpermcraBieHd OATH OCHOBHNX pasHoBrgHocTeff TOmO-
rpajaueckux ocoCeHHocTed @ Rareropait MecTHOCTA.

Tadnuma 3.1

Kareropus MecTaOCTH Xapagrepane 0COCGHHOCTH TONOTDAdHE

1 PoBHAH, OTHPHTAA MSCTHOCTH §e3 nperpaf Co
CHeXHHM TORDOBOM Jojiee 5 Mec. B Toxy, BOI—
HaA TOBEPXHOCTH 3HAYRTENBHHX DpasMepoB

2 PopHag, OTKpHTAS MECTHOCTH (€3 CHEeEHOIO [0~
KDOBa MJN CO CHEXRHHM MOKDCBOM MeHee 5 Mec.
B rony

3 CnadoXOIMICTaA MECTHOCTH, OTHEeNBHHE NepeBBbS
B CTPOEHEA

4 llepeceyensad NECTHOCTH, penxuil #nm HuzRO-

DOCTHE 7eC, HEBHCOKAs 3aCTpOiKa

5 Toprue palfonH, TeppATOPRA ropoxs ¢ BHCOKOH
3aCTpo#iRof, necHoit waccms
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B 32BRCEMOCTRE OT yCJIOBREE IDOXOENERES TPACCH JHHEE I ee
KOHCTPYKTHBHHX [12paMeTpOB 3aldra OT BACpAIME OXEHOYHHX IPOBOLOB
B TDPOCOB He TpedyeTcA OpE IMMHAX OPOJETOB DABHHX MM MEHBIMX
VKasaHHHM B Tadn. 3.2, €CIR pacierHoe MeXaHBYeCKOe HalpAKeHAe B
OPOBOKAX ® TPOCAX IIPH CpPeNHeronoBofl Temmeparype (npE CPeLHEMECSI-
HOt TeMImeparype CaMOT0 XOJOZHOI'O MecAls rona IiaA DpaioHoB KpaitHe-
ro Cepepa) He npesWmaeT 3HaleHmit, YRasasHHX B Tadx. 3.3.

He Tpedyercs Takze 3ampra OT BAODAUEM [pR NDOXOENEHRR JMHEH
(y4acTKOB JMHAA) 1O OpoceKe ¢ BHCOTOR pepeBheB JECHOTO MaccmBa
Goxee BHCOTH [I0fBeca BCeX [IPOBOXOB HA OHOpaxX. 3T0 OTHOCHTCH ¥ R

TDO303aWUTHEM TDOCAM,

BECA TPOCOB HA OmODAxX.
He TpeGyercs 3amsTa OT BMODAIMR OPOBONOB R I'PO3O3AMHTHHX

TPOCOB H& YYACTRAX JUHEM, TPOXONANAX O HE3Y I'OPHOX NOJMMHH X Ha~

IpABNEHRHX BROJE Hee.

eCJIl BHCOTA NepPeBReB [peBHmaer BHCOTY oon—~

Tadnxeuna 3.2
MIposoga (TpocH) Homa.x;aoe lponeTn nmauo# Gomee, M
ceyeHn
m§ eCTHOCTE | MectrOCTH | MecTHOCTE
xarerogn KaTeropal | Kareropud
21 4 5
c-raJreafgmmeaue 25-95 80 90 I00
MapRR 7 B3
pye- e B 120-240 100 120 130
CILI&BA CO CTANH— 300 a doxee I 130 I50
HHM CepreIrRmEKOM
MaprE AXC
Am»‘nmenue mMap~ 35-95 80 90 100
KA A X U3 UmOMH~
HEEBHX CILIABOB 120240 I00 I 130
AH x AX ® xp. 300 ® Goxee 120 130 I40
Menune Mapxa M 25-50 80 N0 100
70-150 I00 120 130
185400 I20 140 150
CraanHHe 25 » Goxnee I20 I40 150

¥ lna xOMGRREDPOBAHEHY IPOBOZOB YKA3aHO CeUeHRE IPOBOXANER I4CTH.
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Tadonxnrma 3.3

TIpoBoma (TpOCH) OrHomexre | MexaHmueckoe HaupsaxeHune, 00yC-
ce\zeC B nonneunc:s TAREAREM rzxposona,
Gcrar H/um
MectHocTs | MecTHOCTS | MecTHOCTB
Rarerognn RaTeIropuy | KaTeropud
2z 4 5
CraneayoMpHAe BHE Mernee 0,65 80 20 100
MapkE AC m m3 amp- | 0,65- 8 70 84 90
MAHAE€BOI'O CIJIaBa I,I- ,5 60 72
CO CTAJNBHHM Cep— 1,54,4 45 50 54
nedHrKoM mapr@ AEC | 4,5-8,0 35 40 48
8,I-I1,4 33 35 40
1i,5 2604 30 35 40
ree
AOMBEHAEBHE MApPRA 30 35 40
A B 3 8yWMEHEAEBHX
CILIAaBOB Mapkd AH
2 AX = np.
Menune mapku M I00 I20 140
CranpHHe I80 200 220
*
GC,a, = (5, - VexaHWdeCROe HampAKeHMe [DE CPELHeronoBoR

TemnepaType Gid CPeIHAX B WRHHX IMAPOT;

GC,.a,. = 6'3,., - MEXaHMYEeCKoe HalpsameHme DA CpefHeMecaIHolR
TemIepaType cavoTo XOJONHOTO Mecsala T'ON8 Iid
paitonon Kpaiinero Cesepa.

3.1.2. Ha yuausx an@ ydacTKax jmAull, He O00OPYNOBAaHHHX 3amu-
Toit oT BMGpANmH, B [polecce SKCIONyATAlAH NONREH NDPOR3BONATHCH BH-
GopounHil mepuomudeckmit KOHTPOJH (He pexe ONHOTO pasa B 6 ner)
COCTOSIHAS IPOBONOB M TPOCOB B HOzJepsuBanmuX 3axdavax. IIpe odHapy-
KeHAR HayalbHHX [TOBPEeXNEHUil yCTANOCTHOTO xapakTepa JMOO OmacHO#
BUGpaumn (Conee 5-I0 ) HA JMHUHM DOMEHH CHTH VCTAHOBJEHH TacHTesd
BHG pallug .

3.1.3. Ha nmHugX, OPOXOIAMMX MO JNECy B He OCODYLOBAHHHX 3a-
maroit oT BrSpanwm, B ciay4ae BHPYOHH Jeca MpH IJMHAX OpOJNETOB
donbme VKa3aHHHX B Ta0k. 3.2, B MeXaAWdYeCKAX HampDAREANAX B IPOBO-
IaX BHME YKa3aHHHX B TadfM. 3.3, HONRHH OHTH VCTAHOBJEHH I'acATE
BRO panad .
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3.2. BuGop cnocofe 3amuTH MPOBOKOB OT BUOpPaLMU

3.2.1, ina 3amuTa OT BUODALMM SNNMUHMEBHX NPOBOLOB ¥ IPOBOJOB
n3 amouesoro cmnasa AH ceuenuem 35-95 m«z, CTaNeaNOMUHNEBHX
NpoBOAOB ¥ NPOBOROB W3 amuMiHuenoro crmapa AR ceuenmem 25-70 .
MEAHHX ¥ CTANbHHX MPOBOZOB ¥ TPOCOB ceueHueM 25-35 mte PEKOMeH~
AyeTcs NpuMeHeHve racurenelt uGpauum nersesoro mma. OCHOBHHE pas-
MepH NeTAeBHX racuTefelt [N yKa3aHHMX MPOBOAOB NMPUBEASHN B Tadn.d.4.

HoHCTpYKUMA ¥ PACLONOXEHME NETNeBOro I'acuTelf y DOJNEpRHBAl~
mero 3axuMa noxaseHs Ha puc.3.l. lleTzeBolt racuTexp BRNOAHAETCHA W3
OTpe3Ka NpOBOJA TOK Xe MBpKM, UTO M 3amvmaesut MpoBox. ['acurens
KPENUTCA K OCHOBHOMY NPOBOAY MNETNCBHMMA INAUSUHNMY 3amuMeMy (HaTpU-
mep, muna [IA, TAB, IIC).

Ta6nungaidd

Mapxa nposogoB Pasmepu nerxeBoro racurens, M
a ]

M5, M35 0,75 0,12
AH35, AHBO, A3D, AS0 I,0 0,15
ACR5, AC35; A¥RD, AX3S5,
Ck5, C3b
A70, AH70, ACS50, AKS0 1,15 0,I5
A95, AHOS, AR70 1,35 0,20

3.2,2, DeoMerpuueckne pasMepH NETAECBHX racHTexell LIS NPOBO-
AOB, He BoWemIMx B Taén.3.4, MOryT OHTH OonpefereHH 1O opMyram [4]

8={(01:0,15)a, (3.1)

=
a=kKD V—n—;"— , (3.2)
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Tae

1

IMpHHe NpOBeca MeTNH, M;

LAvHA TEeTAW, M;

1673 - x0aPUIIMEHT DPasMEpHOCTH, C/MM;

LueMeTp NpoBOLR, MM,

- TAXEHME NPOBOLOB NPY CPERHErOAOBOH TemiepaType, H;
- Maceca NpoBoja, KI/m.

3.2.3, [na 3amuTH OT BMOPAUMM ANIOMMHMEBHX MPOBOJOB CEUEHHEM
120-300 MMZ, NpOBOHOB M3 ammMuHueBux crmasoB AH u AKX u gpyrux ce-
uenyem [20-I85 , CTeJeamMVHMEBHX HpOBOJOB ceueHnmeM 120:300 s
CTaNbHHX Tpocod ceuexnueM 50+I20 MOTYT INpUMEHSTHCA TacuTenn Bubpa-
UMy NMEeTJIeBOTO THMA M3 TPeX NeTelb, KOHCTPYKLMA W pasMepH KOTODHX IIO-
Ka3aHu He puc.3.2. [lerneBne racuTenm 3TOTQ TUNA TAKKE BHIONHALTCH M3
OTPe3KOB NPOBOJA TOJ ®e Mapku, UTO M SemymaeMil nposoi. Hpemnenue
neTenNb MPOM3BONMTCA TPEXGONTOBBMA IUIANEUHHMY TNETHECBHMU 3QXMMAMM TH-
na [, Pasmepu merexns ompenenswores no gopmynam (3.1), (3.2). Tpex-
neTneBol racuTeas no ofQexTUBHOCTM TameHUA BUCpaLMM HE ycTylaeT ra-
curenaM CrORGDHIES .

[lpumerienne TpexneTneBwx racutenefl pexomMeHpyercs B palfioHax ¢ uyac-—
TOM MAsCKO/l IPOBOLOB, MOCKONBbKY HPY BOSHUKHOBEHWM IMACKY MOJHOCTLI
OTCYTCTBYET OMACHOCTE MOBPEXNEHMA SaMMIAEMOrO NpOBOJa racurelem. B
cliyuse ®e NpuMeHeHus racurenelt CTOKOpWAKE NPU BOSHUKHOBEHMK ILIACKH
CymecTBYeT OHNACHOCTb NOBPEXIEHMA NPOBOJA B MECTAX YCTAHOBKU TacHTe-
nett tuna I'BH wmu TIT (TIC), paspymenus cammx racurenet.

3.2.4. OcuoBHuM criocoSoM samuT OT BuSpaumu Bl ¢ ogmHouHmMM NIpo-
BOJAMM ¥ Tpocamy gBIAeTCS IpuMeHeHue racureselt CroxCpunka. Ans samu-
TH OT BUOpALMM BNOMPHKEBhX IIPOBOILOB ¥ IPOBOLOB M3 afKMUHUEBOTO CIUia-
Ba AH ceuenuem IR0 MM~ u Gojee, cTaNEANOMMHMEBHX NPOBOACB, NPOBOLOB
u3 amomyHuesoro cnnasa AN w mpoBogor AXC ns amomunueBoro crutaBa AR
CO CTaNbHHM CEPLEUHMKOM ceueHueM 99 U GoJee, MeHHX U CTAJBHHX
IPOBOMOB 1 TPOcOB ceueHweMm 50 w u Gonee pPEeKOMEHAyeTCA NpHMEHeHMe
cTaMnaprTHaxX racurenedt suSpamuu IBH [5] wm I [6].

Honcrpyxuust racwreneit muna I'BH, 'l paua B npwroxenuu I (puc.I.6)
TeoMeTpUUeCKne ¥ duadueckue NapaMeTpH NpuBelews B tadx.lll.3, Iil.4
npunoxerna. l'acurens TIC ornuuaerca or racureneit T Tonbko goHCTPyK-
et saxuma.

3.2.5. B saBucmMocTH OT [AWHH TPCAETOB ¥ TAXeHWs nposogos (Tpo-
coB) racurenu BuGpauuu Crox6puixe ycTaHaBNKBAOTCA Ha NpPoOBONEX ¢ ofe-

Igix Ao
]



Puc.3.2. TpexmerTnesoit racuTend BuSpaiuu

¢ 2

R
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5)

Puc.3.3. Cxema ycraHoBkM racuTenelt BuSpauuu ua Bll:

g - ycraHOBKA TacuTelelt ¢ 06enx CTOPOH Iponera;
0 - ycraHoBxkA racurenNeft C OGHO! CTOPOHH Npoxera
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ux cropoH mpoiera (puc.3.3,d ), ;m6o TONBKO C ORHMON CTOPOHH MpoAEe-—
ra (puc.3.3,0 ).

OmHOCTOPOHHAA yCTaHOBKa racuTelnell HOMycKaeTcA B CASLYOUMX
CAyuaAx:

B mposerax AnuHolt Mexee 150 M, HesaBucHMMO OT 3HAUGHWS MeXaHH-
YecKoro HampsieHus B mpoBojax (Tpocax); Npu BTOM He NOMyCKAeTCH
OIHOCTOPOHHAA YCTEHOBKA racuTereil, ecau Tpacca Bl mpoxomur mo Me-
CTHOCTH KarTeropuu I;

B nponerax puvHo#t I50-200 M, ecau pacueTHOe MexaHMUeCKOe Ha-
TpAReHue B mpoBojax (Tpocax) Ipu CpPefHErofOBON TeMNnepaType He Ipe-
BHmAET 3HAQUEHW#, yKasaHHHX B Taba.3.3.

3.2.6. BuGop Tunos racureneit CTOkGpuixa AIA NPOBOAOB Pa3NMUHEX
MapOK, NpeLHASHAUEHHHX AJIA yCTAHOBKM B OOHUHuxX nponerax BJl, mpous-
BOAMTCH corvlacHo Tafn.3.5. B saxasHOlt crieumbuxauuu Ha DOCTaBKY ra-
curenett I'BH HeoGxonnMo yraswBaTh TONBKO THI racurendd. B cneumpurxa-
uun Ha nocraBxky racurenefi I'Il' HEOGXOAMMO yKaswBaTh K&K THUN racurTe-
Jf, Tak ¥ MapKy IUIANeYHOI'O 38KMMA IacuTels.

3.2.7. Ilpu ycraHoske racurens CTOKGPMIKA MECTO €r0 yCTaHOBKM
BHOMpaeTCHs C TakuM PacueToM, UToCH BO BCEM AMANA30HE OMNACHHX HacTOT
BUOpALMK TacuTenu He GHAM PacloNoXeHW B y3lax xoneGaHuit. OmacHas
BUGpALMA NPOBOLOB M TPOCOB HablojaeTcs NpM CKOpocTsx Berpa o 7 M/c.
MuHuManbHbie 3HAUEGHMA AJMH IIOJNYBOJH KONeGaHuit, COOTBETCTBYOmME MAK-
CHMAJIBHOM CKOPOCTH BeTpa, MOIYT GHTh OmpegeeHn no gopmyne (II.5)
npunoxeHus 1.

Tpu ycranoske omoro racurens Ha mpoder (cm.puc.3.3,8 ) ow
LONKEH OTCTOATH OT MecTa KpPeIIeHUA TNPOBOLA HE DaCCTOAHMHM :

-4 T.
5= 09(F)mia=3200| 7 (3.9
rue S, - paccTOfHVEe OT CepEelyHH racurenia A0 MecTa BHXOUa IIpo-

BOA 3 NMOMIEPKUMBAKNEr0 WIM HATANHOTO 3axuma, M (cM.
puc.3.4, 3.5).

[lpn ycraHoBKe OAHOrO TacuTeNs C Xamuoll CTOPOHH Nposera sdbex-
TUBHOCTb paGOTH racuTeledl NOBMMAETCA, €CAM B Hauaje U B KOHLE Npo-



Taoaxznrnna 3.5

MaTepuay ¥ HOMAHANEHOE CedeHEe IIDOBONA, MMO %g‘ggﬁﬁ Pﬁ%g‘{_ E&g;ﬂﬁ
LRana- | Tan racuTensa HOTO LdaMeTp
KaHa~ | 3o 3a¥EMa. | oTBEepC-
AC AXC A, AH AE M TH 9acToT racm- TEA Oa-
crars-| BuGpa- Tens WEIHOTO
HHE nug 38KAMA
T { opoBo-
12, In (dy), v
- - - - 50 35-50 1 20-130 | TBH-2-C nnm TIr-1-2 10
70/11 - - 70 70 70 17-88 | IUr-o,8-9,I1-300
95/16 70/39 95 95 95 100 15-74 | IBH-2~13 mm Tr-1-3 13
mr-0,8-9,1-350 )
I20/19 | - 120 120 I20 - I3-71 | I'BH-3-I3 mmm r-14 16 o
/I TTI, 611450 >
/e | - 150 150 I50 - II-65 | I'BY-3-17 mam Ir-I-4 16
I%}Z’?, TP-1, 6-11-350
150/19;
150/24;
50/34
- - - - 150 I20 II-71 | TBH-4-I4 wm Tr-1-4 186
TIr-2,4-11-400
95/I141; ] ~ 185 185 185 - 10-87 | TBH-4-R2 um Ir-1-5 20
185/24; Tr-2,4~I11-400
185/29;
185/43;

205/27




185/28;

550/71;
600/72;
650/79
500/336;
700/86;

g4

500/336

450~-550

600-650

240

300400

450-550

600-650

240

300-400

9-51

8-42

6-39

5-31

5-28

TBH-4-22 um
r-2,4-I11-500

TBH-5-25 mma
Tr-3,2-13-500

TBH-5-30 usm
INnr-3,2-13-550

TBH-5-34 nimm
mr-3,2-13-600

T'BH-5-38_nne
Ir'-3,2~-13-650

mr-1-6

Tr-1-6

mr-1-7

Imr-1-8

mr-1-9

23

23

31

35

38

_Z‘I—
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Puc.3.4. Pacrnonomenue racureneil supauuy y fom-
LEPRUBANWET0 SaKHUME,

fpeccyemsii vamamnod 3amun
Sy

Dopmabod namawnod 3awun

Konun-xoyw

Puc.3.5. Pacnonoxenue racurens BuSpauuy y HaTAX-
HHX B8KAMOB

NeTa MeCTOPACHONOKEHUE TacuTelell HECKONbKO DasnuuaeTcs M ONpemens-~
eTcA 1o dopMmynam

$,=09 (‘j}')min = 3>2°I0_4D \[% ,

(3.4)
Sy= (B = 39070\

BuuncneHHNe PACCTOAHMA MECT YCTGHOBKM racurexelt oT saxmMa S,
M 52 OKPYrAANTCH OO Gxusafimero smHaueHus, kparHoro 0,05 m.

3.2.8. Ilpu ycraHoBre racureinelt y 2HKEPHHX, aHKEPHO~-YIJIOBHX X
TPEHCIOSMIMOHHEX ONOP ¢ O6BofMmMy nemiamu (mneidamm), nmpucoemuHse-
MIMY K TPOBOJAM C HOMOMBE OTBETBHTEABHHX B3aXMMOB, DACIORATaSMEX
Ha HEKOTOPOM DACCTOSMHUM OT HATSANHHX 38XHMOB, Ha 3THUX MPOBOJAX Ia-
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cuTeny BrSpalMy CleflyeT yCTeHABAMBATbL 38 OTBETBUTENBHHM 38XMMOM Ha
OMHOM M3 yKa3aHHNX Bume paccrosHmii (S; - B mauane mposera u Sy - B
KOHLE), CuMTasd OT MECTa BHXOLZ NPOBOLA M3 OTBETBUTEJBHOIO 3aKMMa B
CTOPOHY INpoJera.

[lpn ycraHoske racuredel CTOKCPUAXA HEOGXOLMMO CAEOMTH, UTOGH
racuTens Gl PACNOJNOXEH CTPOTO MOR NMPOBOAOM M HAIEKHO 3&KpelseH.

3.2.9. Ha BHOBb coopyxaemux BJI, BO uaGexaHue NOBpexueHuit Mpo-
BOAOB BMOpauyelt, Nepexiajixa uMX B NOLAEDPXMBAMKYE 3aXMMH ¥ YCTAHOBKA
racureneit BHOpaUMK LONKHH IPOUM3BOLMUTBCA HE Gojee, ueM uepes IO cyT
NocJie MOHTAXe IPOBOICB.

4, 3AIATA OT BVBPALMM BOJNHIMAX BOSIVIHHX MEPEXOLO0B Bl
C OAVHOUHHM{ MPOBQLAMM WM TPOCAMM

4,1, CcoGenHocTy BMOpaLMK NPOBOLOB ¥ TPOCOB
B GONBIMX BO3AYNHHX Iepexofax

Bosnpimne AnvHH NEPEeXOAHHX ITPONETOB NpY NEPECEUSHUM DEUHHX U
TOPHHX JOJIMH, 0CPa3ylmuMX CBOEOOpasHOe PyclNO, HalpaBlAmmee BO3LYm-—
HM}A TIOTOK IOTEPEK JWHEM, COJbmasg BHCOTa DPACIHOJOREHUA NPOBOLOB M
TPOCOR Hajl POBHO/ NOBEPXHOCTBH BOIM M PEUHON NOiMH, a Taxke GONb-
Ihe 3HAUEHUA TAKEHMA IDOBOJNOB ¥ TPOCOB CO3ZAAWT YCNOBMA, ONaronpuaT-
CTByKWNE NPOABJCHUN ycTOWUuBO# MHTEHCHBHON BMOpaduM B 60Jee WUPO-
KOM AMana3OHe uacToT, UeM B OOHUHEX NpojeTax, ¢ OTHOCHTENBHO! Hpo-
ZonxurensHocThio go 40-50%.

Boapmoe TA®EHUE NPOBCAOB U TPOCOB B TaKKX NpojeTax crocoScr-
ByeT Tagge ¥ yBeJMUEHMI ONacHocry BuOpauuu. BuGpainus nmpoBonoB M
TPOCOB Ip¥ OTCYTCTBMK 3aMUTH OT HEe HEONHCKPATHO CHyXWNa NPYUMHOM
CWJIBHEIX YCTANOCTHHY MNOBPEXNCHMUA ¥ [ake OOpHBA IIPOBOJOB Y TPOCOB B
GoNbUMX NEPEXOIHAX NpoJieTax. M3becTHH ciryuad CHABHHX NOBpEXLEHMNA
B6pauuell ¥ OGpPHBa [POBOLO3 B SOJNBNVX HEPEXOAHHX NpOJEeTax yxe ue-
pes I,5-6 mec. nocrne moHTaxa.

HreHcHBHAS BUODALMA TaK¥e MOKET NPUBECTH K OODHBY MPOBOJOK
NpoBOJia B NPONETE B Mectrax 3aBOACKOM CBapku, I'AE PEMOHT MpOBOLA
OueHb 3aTPYAHEH, BH3BATH CaMOOTBYHU¥A8HME GOJTOBHX COEIMHEeHW# U
TIOBpeXAeHNA IIIJIXKTORHX COEAVHEHUN LeTaneft nuueiHON apMaTyps, &
TaKke BH3BATb PE30HAHCHHE KONEeCaHMA 3amUTHON apMaTypd THPAAHL
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(samuTHHe pora u KONbUR) ¥ KOHCTPYKTHBHHX BAEMEHTOB onop {rarM,
3NEMESHTH pEemWeTKH) M NMpUBECTH K UX PaspymeHHD.

TloaToMy, yuMTHBEs NOBHEEHHWE TPEGOBEHWA K BKCILTYATAIMMOHHON
HaleXHOCTH GONBIMX BOBLYNHHX NEPEXOROB, HEOGXOMMMO IPEeLyCMATDH-
BaTh 3AMATY WX OT BUODAUMM HE38BHCHMO OT DKCILTYaTAlHOHMHOT'O TAREHHUS
OpoBOJIOB M TPOCOB.

4,2, BuGop cxeMd 3amuTH, TUIOB racurelefl BuCpaumy
M MecTa UX YCTAHOBKM

4.2,1. Cxema ycTaHOBKM racurejeft BHOpauuu Ha NpOBOJAX M TpO-
cax nepexoja, TUIH racuTenell ¥ MX MECTODACIONAOXGHHe ONpefeNfbTCA
cxemoft Tiepexopa, ANMHOM IPOAETOB, MAPKON HPOBOKOB M TPOCOB M MX
9KCIIYaTALMOHHNM TAXESHHMEM.

4.2.2. B nepexonsux npoxerax pammo#t no 500 M pexomeHmyercs
yCTAHOBKA HA KamioM NIPOBOAE M TPOCE MO ONHOMY TacUTeAb C Kaxuoft
croportl nponera (puc.4.I), Takasm xe cxema 3amuTd MOXeT OHTbL NpUMe-
HeHa IIpU [IepeceuecHnM NOPHHX NOAMH B mnporerax Ko 600 M,

BuGop TuroB racurTeneft MPOMIBOAMTCA B 3aBUCHMOCTH OT AMaMeTpa
NpOBofje ¥ AKEnasoHa SKCIMYATALUMOMMHX TaReHull, cormacwo Tasy.4.l.
MecTopacnoxomenue racurexell onpepensmercs no Gopsmymam (3.4).

4.2.3. B nepexomHuX IpoXeTax uepes PeKM M BOJOEMM AAUHOM
500-I500 M, a Taxxe yepe3 ropHwe moaumu JruHok 600-I500 M, rue
BuODalMA NposBAAETCA 0OXee MHMTEHCHBHO K OCHUMO B GoXee NMPOKOM
[¥anasoHe uacTOT, PEKOMEHAYETCS YCTAHOBKA C Kaxio# CTOPOMM Ipoxe-
Ta Do ABa racurexs (puc.4.2), ofNajawmux pasHEMK XaPAKTEPHCTHKAM.
BuGop #x TUIIOB MPOMSBOLHMTCA COTNACHO Tadx.4.2,

4.2.,4. Tlpn ycraHOBKe racurexeil BMOpaUMHM y HATANHNX THPAAHA
Onop, & TaKAXe y MOAAEDXUBANEMX I'MDNAHI C KpelneHWeM NMPOBOKOB Ha
NPOMEXYTOUHHX ONOPaX B TAYXHX S8XHMAX NPUMEHANTCR IaCUTeRn BuOpa-
MM ¢ TAYXMM KperuieHueMm x mpomogy Tutia I'IT,

Y npoMexyTOUHNX NEPeXONHHX ONOP ¢ IOABECKO! NMPOBOLOB HE pPOMK-
KOBHX NOANepAMBADNMX YCTPO#CTBAX DEKOMEMiyeTCs NpMMEHEHWe racure-
xeft suSpeumu cOpacusammerocs Tuna I'TIC, COpacupammmecs racurenu ume-
DT 0cOBYD KOMCTPYKUMD 38XMMA:@ NpH OCpWBE IIPOBOjA IachTeAb BMecTe
¢ NMpoBOAOM, Haferas Ha TNOAMepxHBaNmEe ycTpoficTBO, yaapaeT TOPHOM
rpysa 06 ykpelieHHult Nnepefl POAMKaMH OTGOMHHI muT u B pesyabrare



Ipo3o3auumyere

o 500m

30 500
-
Puc.4.I. Cxema pacrnonoxeHus racureiaet
nponeTax JAWHON
M

BUOpaIIMM B NEPEXOIHHX
pay D o 500

200 400m
-

Puc.4.2. Cxema pacnonoxenus racureneft suSpa-
LM! B NEPexXogHWX npoierax mavHo#t no I500 M

Puc.4.3. Cxema cpaSaTuBaHus cOpacHBaimero
ycrpoitersa racureas TI'iIC
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cpalaThBanud COpacHBAXNEro MexaHW3Ma NaNaeT Ha 3eMIb, He MpenATcT-
ByA NPOXOXLEHUK IpoBOAa o poamxam (puc.4.3).

4.2.5, lpy samure nposera racHTENsMH ABYX THMIOB, yCTAHABAMBAS-
MHMM TIONIAPHO y MECT KPENJEHMA NPOBOLOB, MX ONTHMANLHMOE PACHONOREHHE
ONpeleNAeTCH CRELYImrMY YCAOBUAMY :

a) mepsuit, Gonee Tamexuil (OCHOBHOM) Pacurens, NpeIHaSHAUEHHHH
[N TalieHus HauOoNee OMACHHX HUBKMX ¥ CPELHMX UacTOT BHOpauuH, LOJA-
XeH OblThb pacloNOKEH Tak, UTOGH B AMaNasoHe YacTOT cBoe# afipexTus-
HOt paGoTH He nomnejaTh B y3eN BMOpPAUMM, M NIPY YacTOTaX, KOr48 BTO-
pofi racuTens GyAeT HaXOIMTBCA B y3Je BuSpauuu, padoraTh HaubGojee
ofpex TMBHO ;

6) sTopoit racurens (ZONONMHUTENBHHI), MpefHABHAUEHHW{t MiA Tame-
HUf BHCOKMX YacTOT BuOpaiuuu, LONXEeH OHTb PacIONOXeH Tak, UTOOH IIpu
BHCOKWX UaCTOTaX ONacHo# BuGpaimu, KOTj[a 3amuTHOe feficTsue nepBoro
racuTens HeAOCTATOUHO, HE HAXOOMTHCA OKONO y3Xs BuOpalumuu; TpM Hau-
Gonee UYaCTO BOSHMKADEKX CPESHMX UaCTOTax BuGpaimu, 068 racuTend
JOMAHH HAXOOMTBHCS BO3MOXHO GNMRE K IYUHOCTH BOJMHH.

MecTe ycraHOBKM yKasaHHEX B Ta0n.4.2 coueraHuit TacurTeneit ompe-
JleJfioTCA N0 gopmynam:

na nepsoro (Gomee Taxenoro) racurens

-i_\[T.
Uy = (L) = 3910 DVT,,: , (4.1)

AJA BTOPOr'0 I'acHUTend

-4
Uy = 1858 ) min=6607D|2 . w2

Nonyuernmie o gopmynam (4.1) u (4.2) paccrosnus oxpyriasorcs
no 6aumaiimero asHauenus, xparroro 0,05 M.

4.2.6, PacrionomeHye racureneit Ha IPOBOAAX M Tpocax y eHKep-
HHX ONOP IIp¥ YCTAHOBKE 1O OFHOMY I'acuTeNi TOKas3aHC Ha puc.3.5, a
Ipu yCTEHOBKE MO [Ba TacuTens - Ha puc.4.4. YcraHoBra racmrernsit
y MHOI'ODOMMKOBOTO NOABECHOTO yCTpoficTBa Loka3aHa Ha puc.4.5. B
clryyae, eciiM MPOBOJ, IIOJBEWNEHHHA HA PONUKOBHX YCTPOWCTBAX, HMEET
3amUTHHE MyPTH, FacCUTENH yCTAHABIMBRNTCA Ha 3aJ8HHHX PACCTOAHUAX
u, ¥u U, or xpas nocrenHeft My TH .



Tadaxzuxna 4.I
laaveTp Mapra mma—-|Xapar- Tan racETexd IR ARANaSOHe SKCLAYATAUMOHENX TANSEEAX, XH
IpoBONA meJHoTo TeDHHE
A7E TpOCa, |32EAMA Ia-|IRamasoH
M caTens 9ACTOT
BEC parmg 5-12 10-25 20-35 30-55 50-I100 90-180
oposojna,
B%
9,0-1I,0 mr-I-2 i8-110 0,8-9,I-300|I,6-13-350] I,6-13-350 ]| - - -
I11,I1-14,0 | IIr-I-3 I4-90 0,8-9,I-300]1,6-I3-400 | I,6-I5-400 | I,6-13-400 | - -
I4,1-17,0 | TI-I-4 I2-70 c,8-9,I-350|1,6-13-450 | I,6-I3-450 | 2,4-13-400 | 2,4-I3-400 | -
17,1-%0,0 | IMr-I-6 10-60 1,6-11-350 |I,6-13-450] I,6-I3-450 | 2,4-13-450 | 2,4-13-450 | 2,4-13-450 .
20,1-26,0 | TII-I-6 8-50 L,6-11-450 |I1,6-I1-450 | 2,4-1I-400 | 2,4-I3-600 | 3,2-13-450 S&M_a;
26,1-32,0 | IMr'-I-7 7-40 1,6-II-500 |I,6-I1I-500 | 2,4-II-460 | 3,2-13-~450 | 3,2-13-600 |4,0-I3-500
32,1-35,0 | TIr-I-8 6-30 - 1,6-11-550| 2,4-I11-500 | 3,2-13-500 | 3,2-13-650 | 4,0-I3-550 !
35,1-38,0 | IMr-I-9 529 - - 2,4-11-550 | 3,2-13-650 | 3,2-13-600 | 4,0-13-550
38,147,0 | TII-I-I0 | 4-27 - - - 3,2-13-600 | 4,0~I3-500 | 4,0-13-600

Opravegasz g I.Ecua TAXGARe IPOBOZOB MOEET CHTH QTHECEHO K

PeXOMERIYeTCH NDHMEHATH TacHTENH, COOTReTCTBYONEe rpaje

nepen NpUBeRGHHEHMR B Tadmiue mEQPOBHME EETEKcaMM cienyer
THOC, a Tagmxe MApDRY [IaAmMeYHOTO 38zdMa TacuTend. Hampumep:

Tacarerne
TOr' maa
T1

r-I-7.

IByM rpafams Bacroamef TaOiEIH, TO

¢ Jomee BHCORAM TAXCHEEM.—2, [IpH
RA34Th MCIONHeHZe T'acHTeNd
-3,2-13-500, nnameumult 3aXuUM

3agase




Tadarmnoa 4.2
Jeaverp Mapra nna- Xapax- Tvn racurexeit OpE Zdanascope PKCONYATALMOHHEHX THXeHRAX, RKH
I poBOTa WeIHOTO T€
BJM TpOCA,|38RAMA I'a-{ HRAOA30H
MM caTesns 9asTOT
BHG 8-12 10-25 20-35 30-65 50-100 90-I80
npoBoja,
I'm
9,0-1I,0 r-1-2 I1-185 | 0,8-9,I1-400|I,6-I11-400 [ 2,4-II-400 | - - -
0,8-9,1-300y0,8-9,I-300} 1,6-13-350
11,1-14,0 |} TOIP-I-3 9-I125 I,6-I1-450 |I,6-I1-600 |2,4-13-500 | 2,4-13-500 | - -
0,8-9,1-300§1,6-13-350 | I,6-13-350 | I,6-L3-350
I14,1-17,0 | TIr-I4 7-100 I,6-I1-550 }I1,6-I1-550 | 2,4-13-550 | 2,4~-13-500 | 2,4-13-450 | -
0,8-9,1-300|1,6-I3-350 {I,6-13-3%0 | I,6-I3-350 | I,6-13-350
17,1-20,0 | IM-I-6 6-80 I,6-I1-550 |2,4-II-450 | 2,4-13-650 | 2,4-13-550 | 2,4-13-500 | 3,2-I13-600
1,6-13-350 |I,6-I3-400 | I,6-I3-400 | I,6-13-400 | I,6-13-400 | 2,4-13-450
20,I-26,0 | TIT-I-6 5-70 - 2,4-11-500 | 2,4-13-600 | 2,4-13-600 | 2,4-I3-650 | 3,2-13-650
I1,6-I13-450 {I,6-13-400 (1,6-13-400 |I,6-13-400 |2,4-13-450
26,1-32,0 } Tr-1-7 465 - 3,2-13-600 | 3,2-13-600 | 3,2-13-550 | 3,2-13-550 | 4,0-13-600
I,6-1I-400 | 2,4-13-400 | 2,4-13-400 | 2,4-13-400 | 2,4-13450

-’z—



32,135,0

35,1-38,0

38,1-47,0

Ir-I1-8 445
Tr-1-9 3-40
Imr-I-20 | 3-35

3,2-13-650
I,6-I11-450

3,2-13-650
3,2-13-450

3,2-13-650
2,4-I13-450
4,0-13-600
3,2-13-450

4,0-13-600
3,2-13-500

3,2-13-600
2,4-13-450

4,0-I3-600
3,2-13-450

4,0-I3-600
3,2-13-500

3,2-13-550
2,4-13-400
4,0-13-600
3,2-I13450
4,0-13-600
3,2-13-500

4,0-13-600
3,2-13-450

4,0~-I3-600
3,2-13-450
4,0-I3-600
3,2-13-500

UNprmeuasnnasa L. Eeme rdResue DPOBOLOB MOXET CHTH OTHECEHO K IBYM IpajaM Hacrosme# TadimiH, TO
pPeKOMEeHTyeTcH [DEMEHATH IaciTesd, COOTBETCTBYDmMME Tpaje ¢ Gosee BHCOREM ToReHEeM, 2. LacHTeNb,

YRa3

B mepsoft cr

HHTEJHHHHA) — BTODHM.-
cienyeT yKasarh ECHoOJEeaue racmrend - ITT (%“ﬁne% 2
YRa3aTs MApRy OJameYHOro 3axuna. Hampamep: - 3,2

gC.)K

JIB

e (OCHOBHOY), ycTaHaB/IABAETCA NEeDBHM, yRasaHHHE BO BTopol cTpoKe (momon-—
lIpa 3akase racartesns nepen npnae%ﬁrém(ﬂ;g B radymue m;@pgnmm RHEIEeKcaMa

nmEecsA) . [aRxe cremyer
-13-600, mpac:nam 3axaM ITITH

&



Uz |

Puc.4.4. PacnonoxeHve ABYX racurenefi smdggunm HATAKHOTO
3aX¥Ma B TIEPEeXOJHOM TpoJeTe IAnHOR 0—1580 M

Puc.4.5. PacnonoxeHne OByx racureneft cOpachBammerocs TH-
na y MHOT'OPOAMKOBOI'O TOJLBECHOr0 ycTpoficTBa

4.,2.7. Yuurupasg, yTo B pe3yibTaTe MHTEHCUBHON BUOSpaLMM IO-
BpexieH¥e NPOBOLOB ¥ TPOCOB B GOJNBIMX MEPEXOAHHX MPONETAX MOKET
HaCTYNUTh B TEUEHWE MNEPBHX Xe MECALEB TOCNKE MOHTaXs, yCTAHOBKA
racureneil BUOpanuM B TBKMX NpoJNeTax LOJKHE NPOM3BOAMTBCA He Goree,
uyem uepes 5 cyT. mocie MOHTaxa NMPOBOJOB U TPOCOB.

4,2.8. 3amuTa OT BHOpauuM NPOBOAOB ¥ TPOCOB B IpOJeTax Wiu-
Ho#t Gonee I500 M, a Taxkke He3aBHMCUMO OT LIVHH IMpoJeTa LA ITPOBO-
A0B paSoTawmux Mpy Taxeruu Gonee 180 xH, momxma mMpousBOAMTHCA MO
CTleuMaNbHOMy NPOEKTY.

4.2.9. lopapox yCTaHOBKK racuTejeil BuGpauuy B CONBUMX I'epe-
XOIHHX [poJeTax IpuUBELEH B NpuloxeHun I.
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5, SAIWTA OT BUBPALJM IPOBOJ0OB PACHEIUTEHHON ®A3H

5.1. Oco6enHocTn BuOpBUMKM NTyuKe MPOBOAOB
pacmemneHHot dasu

Cvcrema pacmereHHHX §a3 u3 ABYX, TPEX, UETHpEX WIN MNATH
TPOBOMOB, COEJVHEHHHX DAClOpKamy, HaXOOUT NUPOKOE IpPYMEHEHMe Ha
NVHUAX 3JNeKTponepepaun HampazeHueM 330-750 kB. Pacnopku,cBsssBan—
mye NMpOBOAA MexAy coCoit, HeNAT NpoNeT Ha OTAENbHHE KOPOTKME yua-
crey (roamponerT), Ipu STOM HamuMuMe CBA3EH MEeRLy NPOBOLaMM CIIOCOG-
CTBYeT YBENVUEHMO PacCeMBaHus sHepruu Bubpauuu. [losToMy nposona
pacmeruieHHol $asH B MeHblIel cTeleHu NOABEPREHH BUOpaUMK, HEXeay
ouHouHwe mposoga Bl

llopBepmeHHOCTh BUOpAUMM NIPOBOJOB DACIUENIEHHO! (asH 3aBHCHT
OT uMclla NMPOBOAOB B IyUKE, UX B34UMHOT'O DACIOJOREHMSA ¥ PacCTOA-
HUIt MEXHO) HUMM, & TaKke OT CXeMH DACHONOMEeHNA, UMCHa X KOHCTPYK-
LMY PaclopoK, yCTGHOBJEHHHX B IIpoJEeTe.

5.2, SamurTa OT BMOpauMM NyuKa W3 LBYX NPOBOLOB

5.2.1. Ha Bl ¢ pacmennenyoit pa3oit u3 AByX NPOBOLOB M CO CABO-
EHHHMM TpOCaMY 3alATa OT BMOpaluMM Iyuka M3 ABYX NPOBOAOB MM TPO-
COB, COeAMHEHHHX PAclOpKaMy, HEOGXOAuWMa Mpu AJMHAX MpOJNeToB GoJjee
150 M, ecnn pacueTHOe MeXaHMUECKOe HalpsxeHue B Iposofiax (Tpocax)
Ip¥ CpPefHEercAOBOW TeMlepaType NpEeBHUAET SHAUCHWA, yKABEHHHE B
ra6n.3.3. [pn mpoxowuenun Tpaccw B mo mectHocTn kareropus I (cm.
ra6n.3.1) saumura or BuOpauMM TpefyeTca IpH LJAMHAX IPONETOB Gonee
120 M.

5.2.2. [N samuTH OT BMOpalMM Tyuka M3 AByX NMpoBomos (Tpocos)
pexoMeHIyeTcs IpYMEHeHWe CTaHAAPTHHX racuTene#t BuSpaumu CTOKCpHIxXe
rune TBH wiu I'T, ycraHaBiuBaeMux 1O ONHOMy C KaXOo# CTOPOHH Ipo-
nera Ha 0Goux NpoOBojax Nyuka. BuGop racuTernefi MPOU3BOAMTCS COTIAC-
HO Tabn.3.5. OmpenesieHne MecTa yCTAHOBKM racuTeleil MpOM3BOLUTCA
B cooTBeTCTBUM ¢ yKasaHusmu mn.3.2.7 u 3.2.8.

5.2.3. [ilna Bl u ux yuacTkoB, I'le racuTeNu BuGpauuy He ycTra-
HOBNIGHH, CNELyET YUMTHBATh ykasaHus N.3.I1.2.
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5.3. Samura OT BMGpauMM NyuxoB M3 TpeX U Gojee NPOBOAOB

5.3.1, Ha BIl ¢ pacmennenHoit asoit w3 Tpex NpOBOLOB B mpOJeTax
navHoil MeHee 500 M ¥ MpM I'PYNNOBOJ ycTAHOBKE NADPHHX LUCTEHUMOHHHX
pacnopox ¢ gHrepsBatamy no 40 M Ha MectHocTM xareropui I, 2, 3 (no
ra6n.3.1) u ¢ umrepBa’samu fo 60 M Ha MecTHOocTH KaTeropuit 4,5 ycra-
HOBKa racurefefi BuOpauvy He Tpefyercs.

5.3.2. Ha Bl ¢ pacmennenHoii gasoit u3 Tpex MPOBOLOB B NpoJeTax
pvHoi Gonee 000 M pexkOMeHAyeTcs NPMMEHATH CTaHNAPTHHE TacuTeNu
Crox6punxa Tune I'BH umu T'il’ mo opHoMy C Kexoli CTOPOHH IpOXETa HA.
Bcex mposogex fash. lacuTen swOupapTCs COrJacHo Ta6n.3.5. Ompepe-
JIeH/e MecTa YCTeHOBKM racurelieft MDOMBBOGUTCA B COOTBETCTBHK C yK&—~
3akuamMy mmn.3.R.7, 3.2.8

5.3.3. Ha Bl ¢ pacmemwnerHoi#t $asoii u3 4-5 NMpPOBOJOB NpHUMEHeHue
racuTexneil BUGpaLuM He TpeGyercs

5.4. SamuTa OT BMGPAUMM NyuKa NPOBOAOB B GOJNBNMX
TIePEXOHHX NPOJNETax

9.4.1. Saumra oT BMOpalKKM NyuKe M3 ABYX NPOBOLOB B GONBEMX
nepexoAHHx Hponerax aauHoi no 1500 m (npu mepeceueHuy KpynHHX Pek,
BOLOEMOB ¥ I'OPHHX [ONMH) [OJNKHA OCYHNEeCTBAATHCA NYTEM YCTAHOBKM ra-
cureneit ¢ o6eMx CTOPOH NPONETOB B COOTBETCTBMM C PEKOMEHIALMAMY
m.4.2.2 - 4.2.8 HacroAmux MeTonuueckux yxasauui.

5.4.2. 3aunre 0T BMUOpALMM Nyuka W3 TPeX ¥ GoXee NPOBOLOB ne~
PeXOJHNX TpoNeToB pmuHoi po 1500 M (mpu mepeceueHMy KPYMHWX PeK Bo-
JLOEMOB M TOPHHX HOJNMH) AOJAKH& OCYWECTBAATHCA YCTAHOBKOH MO OLHOMY
racuTeNl0 Ha KaxioM K3 NPOBOLOB (asH C OGeMX CTOPOH NEePEexOiHNX Ipo-
JETOB B COOTBETCTBUMM ¢ pexoMeHpaumamu m.4.4.2, 4.2.4, 4.2.7 u
4.2.8 Hacrosmux Meromuueckux ykasaHuit.

Ha Bl 750 B xoncTpykuua racureneil BuCpalyM NONXHE GHTH Ta~
KO, uTOOH Ha MpOBOJAX He BO3HMKAJE BMIMMAA KODOHA.

5.4,3, B Goabumx nepexofHHX MpoieTax NpW 3auTe OT BUOpAaLuH
myuxa ¥3 ABYX ¥ GoJee NPOBOMLOB YCT@HOBKE TACHUTENefl TONBKO C OIHOK
CTOPCHH TIpoXeTa He [OOMyCKaeTCd.
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6. YKABAHIH T0 SALWTE BI OT KOJEBAH/, BHSHBAEMHX
ASPQUVHAMIMECKIM CJIELOM

6.1. CpeacTBa 3amMTH NPOBOACB OT KONeGaHuil, CO3JABAEMHX
a5POAMHAMUUECKNM CHELOM, TOPALOK UX yCTAHOBKH

6.1.1. Ias 3amuTH NPOBOAOB OT KOJeGaHuii B MONIPONETAX DEKO-
MEHAYOTCA PA3JMUHHMK CIIOCOGaMM yCTaHABAMBAEMHE DAaClOPKM AMCTE&H-
LUOHHHE BHYTPUpasOBHe, NpeiHa3HauUeHHHe I1a QMkcaluu NpoBOLOB da-
3u BJl Ha 3ajaHHOM paccTosHMM OPYr OT mpyra.

Pacniopxu nepswe Tuna PI' [8] mns ycrasoBkM Ha mpomopax uua-
meTpoM oT 15,2 mo 46,5 MM ¢ paccTomHuaMu Mexny nposogamu 300,

400, 500, 600, 650, 850 u 970 mM.

Pacnopku cocpepoToueHHwe TpexnyueBwe tuma 3PI - pim nyuxe us
Tpex NpoBOXOB avemetpoM ot 27,5 o 30,6 MM ¥ mera pacmenieHns
(paccrosuua Mexmy coceiHumy mposojamu) 400 mm.

Pacriopku cocpefoTOUeHHHe ueThpexayuesne Tuna 4PT - mna nyu-
Ka M3 ueTHpex IOpoBOAoB auamerpom or 27,5 nmo 37,7 MM ¥ mara pac-
mernedus 400 u 600 mM.

Pacniopku cocpefoToueHHHe NATHAyYeBHe Tume OPI' - pxs myuxka us
[OATY NpPOBOJAOB auaMerpoM or 21,6 go 46,5 MM u mara pacmennmenua 300,
400 u 600 mm.

6.1.2, [lna 3amuTH OT KOMeGaHM B MOAMPONETAX PACHEIUIEHHHX Npo-
BOJAMKX T'DO303aMHTHHX TPOCOB MCIOAL3YDTCA PACIHOPKHM H3OAMDYHUME TH-
ne PI'Y [9] , NpejHasHaueHHHEe [JIA YCTAHOBKM Ha IPOBOZAX IMaMETPOM
or 15,2 no 30,6 MM ¢ TAraMy¥ WAK PACCTORHMAMM MEXIy TOUKEMM Kpere-
HUf 34XMMOB paclopox kK npoBojaM 400, 430, 500, 600 u 850 mM.

Pacniopgu Tuna FI'/l vMenT HeOCTATOUHO NPOUHHE Y HALENHHE K30-
AupyouKe TACH, HEHaNSXHYl KOHCTPYKUMK HAKOHEUHWKOB M3 aJNMHHUEBO-
ro cIUiapa, IO3TOMYy MX PEKOMEHOYETCA yCTAHABAMBATE IIOMAPHO Ha pac-
crosHuax 0,5 M ofHa OT ApyroH.

Bonee Hamemsolf ABAfeTCR KOHCTPYKUMA pacrnopox tuma PI'VR, pas-
pafoTaHHHX LA NPOBONOB auameTpoM ot 15,2 mo 18,9 mm ¢ marom pac-
mernesua 400 u 600 mM. Pacropky 3TOro TMNA MOIYT YCTAHABAMBATBCH
Ha 38[8HHOM DACCTOAHMM JAPYT OT HPYra NOOAMHOUKE.

6.1.3. Ycra:10Bka NMCTAHLMOHHHX PACNOPOK AOKMMA IIPOU3BOLMTHCA
Ha CMOHTMPOBAHHHX pacmelieHHHx (asax (rpoaorTpocax) B cpok, He mpe-
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pumanmyx 10 gH. ¢ MOMEHTa OKOHUAHMA MOHTaXa NpoBONOB. He yuacTxax
BJ, oTavusiommxcs [OBHMEHHOA MOLBEPXEHHOCTHD KONEGaHMAM, BHSHBAECMHM
aspoavHaMUuecKuM cieioM (cM..2.2 npumoxeHus 2), yCTAHOBKA PACHOPOK
BOJIXHA IPOU3BOLMTHCA HEMELJIEHHC NOCJe 3aBEpIEHMA MOHTaXe IaHHOA ¢asH.

6.2, 3ammra OT xoJeGaMuit B NOUNDPEAETAX IyuKa
¥3 [OBYX IPOBOLOB

6.2.1. Jyxum saexTponepesaus ¢ pacmereHHuMu dasamy (TposoTpo-
camy) ¥3 ABYX NPOBOAOB, PACHOJOXEHHHX B I'OPWSOHTAXNBHO! ILIOCKOCTH,
06 0pyAyoTCA TIApHEMY AMCTAHIIMOHHNMM paclopkaMu. PaccTosnus Mempy
pacnopkamy, ycTaHaBAWBACMHMY B NpojieTe, He AOMMHH npesmmarh 40 M
mpu npoxoxuerun Bl mo mecrtHOCTAM xareropwn 1, 2 u 3 (cm.ra6n.3.1).
Ilpu mpoxomuenuy Bl no mecTHOCcTAM KaTeropMw 4 1 5 paccTosHus Mexgy
pacnopkaMu MOryT OwTh yeexuuend Ao 60 M. Kpafinme B mpoxerax pacrop-
KM JONXHHM ycTaMaBXMBaTbcs He paccroaHun R0 M oT mopmepmuBanmmx (na-
TANHHX) B38XMMOB,

6.2.2. Ha Bll, npoxogamyx B pajfioHax ¢ CHILHHMM NOPHBUCTEMM BET-
paMi, C LeAbl NpefioTBpamEeHns ONpPOKMIHBAHUA NyUKa M3 [ABYX NPOBOLOB
B DPOMEXYTOUHHX NPONETAaX Ha paccTosHM¥ K0 M OT MOALEPRMBAINMX 38—
AMMOB ClelyeT yCTAHEBAMBATH IO ABE PACIOPKM C TAraMy yBeNWUEHHOX
prms nop, yraoM 460 k MIOCKOCTHM NONEPEeUHOro CEUeHUs MyuKs HABCTPE-

uy ADYT APYTY.

6.3. 3amura OT KoJeCaHMii B NOANpOJETAX IyuKa
¥3 Tpex IPOBOROB

6.3.1. JluHuK DNOKTPONEPEHAUM C PacmENNeHHuMM PasaMu u3 Tpex
NPOBOOB, PACNONOXEHHHX NO BEpUMHAM TPEYrONbHUKE, DEeKOMEHAyeTcs
06OpyAOBATh IPyNNaMy M3 TpeX MMCTSHUMOHHHX Pacmopok. lapuue pac-
NOPKM T'PyNIH CBASKHBAKT NONAPHO COCTABAAKENME pacUerNeHHo#t fasn u
YCTAHABNMBALTCA B TPEX NOMEPEUHHX CeueHMAX $asH Ha PACCTOAHUAX
I M opna or mpyroit.

6.3.2. Paccrosanua Mmemny Ipylnamy u3 TPeX DACIODPOK, YCTaHAB-
aupaeMux B npoxerax Bll, npoxopsmux mo mecTHocTsAM xareropuu 1, 2
n 3, He poxmm mpesmmaTh 40 M. [Ipu npoxoxpenun Bl no mectHocTAM
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kareropur 4 ¥ 5 paccTOAHMA Mexy TPYINAMM DACNIOPOK MOTYT OHTbH yBe-
auueH fo 60 M. Kpajinve B mponerax IpyINH PaclOpOK AOJNXHH YCTaHAB-
muBaThCH Ha paccTosHMM 20 M or nopmepmupapuMx (HaTARHHX) 3amuMOB.

6.4. SamuTa OT KONEGaHMit B MOANpPOJETAX NyuKa U3 UEeTHpeX
1 GoJee IPOBOLOB

6.4.1, lna samuTH OT KoJAeGaHWi B IOANPOJNETAX MYUKOB U3 UETH-
pex u Gojee NPOBONOB PEKOMEHIyeTCH yCTAHOBKA COCPESOTOUEHHHX pac-
NOPOK W I'PyNn NApHHX PAclopoK C UMCHOM PACIOPOK B IpyNNe [0 uucAy
IIPOBOXOB INyUKa, UEpefysA COCPENOTOUEHHHE PACMOpKM ¢ I'pynnaMyu nap-
Hux uepes 40 M Ha MecTHocTax kareropuit 1, 2 u 3; yepe3a €0 M - Ha
MecTHOCTAX KaTeropuit 4 u O.

6.4.2. HpajinuMy B NOANMpONETAX MOMKHH YCTAHABAMBATBCA COCpe-
LOTOUEHHHE DACHODKKM Ha paccrosHuu 20 M oT nogzepxupapmux (HarTax-
HEIX) 38KUMOB.

Ipunoxenne I

THUIOBHE METQOH SAIWTH [POBQLOB OT BMBPALW
1. BupaxeHus, xapakTepH3ybmue NapaMeTps BHGCPEIUK

I.I, BuGpauus nposoga Bll B ycraHOBMBHmEMCA COCTOAHMM NpPEHCTAB-
ngeT cofoit cTOAuMe BONHH C GOALWKM UMCAOM /1 TIONYBONH OJIMHON A/R
B npoJiere. PacmpocTpaHeHWe ¥MIyAbCA BRONB HATAHYTOrO MPOBOMA BHpPA-
RKAETCH CHOPOCTHD Serymeil BOJH:, KOTOpas MOXKET OHTBH OoNpejefieHa Mo

dopmyne
Uy =Aw, = | i
t- nTym 1.n
rae U, - CKOpocTh Gerymeit BOMHH, M/C;
A - LIMHa BOJHH BUOPBLIMH, M;
W, — cofcTBeHHad yacToTa KoJeCanuit IPOBOfA, COOTBETCTBYONARA
n -oit gopme, I'u;
T - raxenue nposoga, H;
m - Macca NpoBog&a, KI'/M.
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Ysyicxo TONYBONH B MpoAETE ONPELeAAETCA COOTHOMEHUMMIU

2L 2Lw,

== 7 (1mI.2)

Co6cTBEHHHE UACTOTH KOJEGaHM HATAHYTOT'O B MPOJETE NPOBOLA
MOTyT OHTbL ONpPENEeXeHH (Gea yuera ero NPOBUCAHMA) U3 YpaBHEHUA

n /T
Q)n— EZ o (I1.3)

A1 BOBHMKHOBEHMs Npolecca BUGPALMM HEOOXOIMMO, UTOGH dacTO~
Ta 06pa30BaHKfA 38 NMPOBOAOM BOBAYNHHX Buxpeit N coBrnajafia C ORHOM
u3 COCCTBEHHHX YACTOT KoNeGaHwit mpomoja W, . lipu ycranoBuemeiica
BYOpaLIMi, KOPJA CPHB BUXpeEil peryiupyeTcs KoJeCareNbHuM IBUXEHMEM
[poBOZa, UACTOTa BMOpALMM MOXET COXPAHATHCA HEUSMEHMHON LpH ¥3Me-
HEHUM CKOPOCTH BETpa OT IepBOHAUANBHOIO 3HAUGHNS U B IMANA30HE
or 0,9v gmeo I,4vU .

I.2. Ecxu usmecTHa uacTOTA KOXeGaHMit NMpoBOja, TO AXMHA NOXYy—
BOJHH BMOpaLMM MOXET OHTH olflpefielieHa [0 Qopmyne

A_ 1 7
?-mv;; . (01.4)

B Tex cayuasx, xorga yacToTa 06pasoBaHMA BO3NYNHHX BHXpeldl B
TOUHOCTH COBNANAET C OOHON M3 COGCTBEHHHX UACTOT NPOBOJA, T.€.
wy = N popmyna ANA ONpeAeNeHUS ANMHHE NONYBONHHM BUODALMK MOXET
OHTh IIPEeSCcTaBAeHa B BHIE

ENNL) L - Vf~ L Vi (11.5)
2 2Vm 2403539 ¥m ™ 4oodVm )

rae St IPUONKAEHHO NPUHATO paBHEM 0,2 - CpelHeMy 3HAUGHMD MHTER-
pang 0,18+0,22,
TaxuM o6pasoM, 3Haf [MANA30H CKOpOCTE}t BETpa, BO3GYRAANMUX
suSpanwi, o gopmyre (2,2) MOXHO ONPEEAWTH CHEKTD ROZMORHHX UaC—
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ror BuGpaumu, & no gopmyxe (I1.5) - coorsercTsynLmMe MM IAvHE No-
NyBOMH xONSCEaMUN .

1.3. Amauryne xoxeGemuit mpoBoja MOXeT GHTL OIpEfiEAECHE SKC-
NepUMEHTAXBHO AMOO TEOPETHUECKH, HAINPHMMED, II0 MEeTOAy SHepreTHuyec—
xoro Ganasca [ 2] . AGcoMpTHO® SHAUEHWE AMIIMTYMN BUGDALJM B IyU-
HOCTHM S@BHCHT OT JJIMHH BOJNHH M JOCTHIaeT MAKCHMAJNBHHX 3HaueHui
IpY HAMGONBNMX [IMHAX BOJH, COOTBETCTBYNUIMX HM3KHMM UACTOTaM BMG-
paupu. HauGonemue fBoiiHme aMmaMTym BuSpermy (pasmvaxu KoneSaHuit
24) mposoga B NMyUHOCTH MONYBONHH OGHUHO He MPEBHmALT 242,5 ama-
MeTpa npoBoja. C yBeanueHueM YaCTOTH BMODALMM ¥ UMCJQ BOXH B IIpo-
Jere TNOTEpH SHEPruy KoXAeCaHuit B NpoBOje, OOYCHOBAEHHHE €r'0 CaMo-
JeMnpUpOBaHMEM, BO3PACTANT M AMIIATYIH KoneCaHuit yMeHbmADLTCH.

I1.4. OnacrocTnp noBpemueHUs NPOBOAOB BuOGpaledt ofycroBNeHa
He CTONBKO AGCOMOTHHM 3HAUGHMEM aMILINTYJ, KoNeCaHuli B MYUHOCTH BOA-
HH, CKOJBKO SHAUEHMeM Meperuda NPOBOJA B MECTAX ero KpelvleHMA.
3HaueHuAa 5TOr0 neperufa XapakTepH3yeTCA YTAOM OTKICHEHMA MPOBOJA
(yraoM PuODalMH) B Y3XOBHX TOUKAX OTHOCHTENHHO HEATDANBHOTO NOXO-
XEHUA ¥ MoXeT OHTb BHUMCAEHO N0 gopmynre

o = 1%—’1 , (II.6)

re ol - yron BuGpaumM, pPam;
A - aMIMUTyga BMOpanMM B ITyUHOCTH BOJHH, M.
Bozee ynoGHolt 1M NMpaxTHUeCKOr'o MCMONb3OBEHUA RBIAETCH popMy—

na
= —ﬂ_
ol /0,30’5.,1 : (II.7)
rie ol - yrox BuSpammu B yrosux Muxyrax ( ' );

A - aMILIUTyme BUOpauuM B IYyUHOCTH, MM;
0,5 - monyBosHe BMGpauuu, M.

HauGonvime yraosue OTKIOHEHMA MPOBOAS NPU BUOPAUMM, ONpene-
nfAomue creneHb Neperuta NMpoBOAS B MECTAX BHXOHA ero U3 3axuMe,
[paKTHUECKN HBXOEATCR B npepedax or 30 mo 35/ wu Toabko mpu oco-
60 MHTEHCMBHO! BMGpauuM MoryT mocturars 40 - 50!

1.5. Snauenue meperuSa NpoBOfA ONPENENAET BENWUMHY 3HAKO-
NIePEMEHHHX LIMKAXUECKHUX AedopMaluii U HalpAXeHUH B MecTax Kpeluie-
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Hilt, KOTOpHE, CKJAA[NBANCH CO CTATHUECKOR Redopmaumeil u Hampaxe-
HUEM B MaTepualie NPOBOJA, MOT'YT NMPUBECTH K YCTANOCTHHM NOBPEXHe-
HUAM. OHAKOTIepEMeHHHEe USTMGHHe HefOPMAUMY NPOBOMA MOTYT OHTBH ON-
pefeneHn no Qopmynam

m . m
£=TdwA Hmmdzdw/zvnmax ,  (m.8)

rae d - [¥aMeTD NPOBONOKW HADYWHOTO NOBKMBA IPOBOAA, MM;
w) - yacrore BHGpauuu, I'u;
E - wmopynb ympyrocru, lla;
I i~ MOMEHT VHEpUMM CeueHus NPOBOJA, BHUMCNEHHWAA B Npemyio-~
JIOREHUM O BOBMOXHOCTH CBOCOAHOI'O B3AMMHOI'O NPOCKANB3H-
BaHUA TIPOBOAOK, MM ;
I pax — MOMEHT uHEpUMM CeyeHus NPOBOJA, BNUMCHEHHHH B rlpe.‘unox
JIOXEHUN O HEBOSMOXHOCTH NPOCKANb3WBAHUA IIPOBONOK, MM .
Bxonsume B gopmynn ([I.8) a3pauenus usruGHo#A XeCTKOCTH NPOBO-~
48 MOTYT OHTh BHMHCACHN N0 ypaBHEHHAM

L. 44 4
Elpin= *6—4-([”&/” N, +Eg dS /V‘s ),=(HI.9)

Elpmgx™= E42I; + Esﬁ“,.rj , (II.10)

Tae E,,, Eg - MOmynM ympyrocTs, COOTBETCTBEHHO, N4l BNNMUHMOBHX
K CTaNbHWX NpPOBOJOK, la;
d,,ds - AMaMeTpM NDOBONOK M3 ANMUHWA M CTANH, MM;
Ng,Ng - UMCNO SNNMUHWEBHX ¥ CTAABHWX NPOBONOK B NPOBOJE;
{ - MOMOHTH yHepUM¥ ( -TO NOBMBA ANNMMMWEBHX M J -TO
NOBHBA CTANBHHX ITPOBONOK, MM .
MomeHTH MHepLMy# NMOBUBOB BHUMCANOTCH IO OMHAKOBHIM $opuynan
Kax pifi alKMMHMEBRX, T8K ¥ LJA CTeNbHNX NPOBOAOK

I;,
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2 2
A fd‘ (—%{i +Rf) ; (II.1I)

rre N, (u.mNj) - uMCNO OpPOBONOK B IOBMBE;
d; - ausMerp DpOBOJOKM B [ -OM IOBMBE, MM;
R; - pauumyc mopusa (puc.II.I), wmu,

1.6. Jna oueHKy ONACHOCTH MOABJIEHMA YCTANOCTHHX NOBPeXUCHMA
HEOOXOUMMO MMETh AAHHHE O LMKAMUECKHX HAIpsaxeHul B MecTax MNOojBeC-
k4 npososa. Ecau u3BecTHa MArMOHAA aMunMTyma Y. , ompenensemas
Ha PacCTOAHUKM XC = 89 MM oT nocxegHell TOYKM KOHTaKTa NpPOBOAS C
samumoM (cM.puc.2.2), TO HIrMOHHE HANPAMEHHR B MPOBONOKAX HAPYK-
HOT'O MIOBHMBA HAMGO0NES NOCTOBEPHO MOI'YyT CHTH ONpeNeNeHH IO fopumyne

-d Eq .
6= 3 myc y (O01.I2)

rie ( - AMOXMTYAHOE 3HAYEHME HANDAXEHUN, H/mz;
d - IuaMeTp NpPOBONOKM HAPYRHOIO MOBMBA, MM;

£; - MORyXb yNpyrocTH Hapy®HOI'O MOBKBE, H/uuz;
P=VEI ;
EI__ '~ WSTHOHAR RECTKOCTb OpoBOJA. , H/uuz; ,

‘max
X = X, = 89 mu;
Y, - M3TMOHAR BMILAMTYAA, M.
PeayabraTi u3MepeHMA BHODALMM, BUNONHEHHHE B XO#€ MOMEBHX
WCIuTaHMA,® COueTAHMM C Mcrnoabaopauuen dopwyam ([I.I2) nosponswr

Puc.[I.I. lomepeuroe ceuenne wmHO-
IONOBHUBHOTO CTANCANNMUNKEBOI'0 IpO-
BOIA
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ONpeJieIUTh HAKOINEeHWe YCTaXOCTH, T.e, CYMMy LMKJIOB KOXeGaHuit, co-
OPOBOXNAKUMXCH IIOABNGHHEM B MECTax MNOABECKM NMPOBOJS LMKIMUYECKHUX
Hanpsmeruit onpejeneHHoro yposua. OSo0meHue peayabTATOB MONEBHX
UCTHTaHKK O3BOARET NMOCTPOMTH KPUBYD HAKOMAEHHWX HanpsmeHuit
(puc.lI.2), oTpamapmux CyMMy LUKAOB KONEGAHMA C LMKAMUECKUMHU He-
OPAXSHUAMY ONpPefieIEHHOT'0 YPOBHA ['?] . Haxonnenve nmxnuueckux Ha-
npAgeHuit, NpeBumabmux Ge30MNACHNE YPOBHK, NPUBOAMT C TEUEHHEM Bpe-
MEHM K NOABJIGHUD YCTAJOCTHHX NOBPEXIEHM NMpOBOZA.

1.7, Cnoco6HocTs NMpOBOfA BHIEPXMBATL KONEGaHNA, NPUBOLAWME
K BelflcTBUD LMKAMUECKUX HAIPAXEHWH ONpemeNeHHOTO YpOBHA, BHABAAST-
CA MyTeM NafOopaTOPHWX MCNHTAHMA Ha ycralocTb. PesyabrarToM cepum
YCTSMOCTHHX WCINTaHHM{t ABNsAeTCA Kpubas Bemnepa, koTopas mpencraB-
nAeT co6oft 3aBUCMMOCTD UMCAA ILMKAOB KoNeGaHUit OO MOABMEHHA ycTa-
JOCTHHX NOBpPemuEHull TPeX NPOBONOK NPOBOAA 10 YPOBHA LMKAMUECKMX
HaIpsmeHMA B MeCTe BHXOJa ITPOBOJA M3 3aXuMa.

B peayabrare 0606mEHMA MHOI'OUMCAEHHHX NAHHHX YCTANOCTHHX MC—
o | H/m?

4 L‘
3 %
30 N
25 %
@ -
15 L
L J | ——
0 ~<]
T ——
vt w0 0° w’ 09 v’ a

Puc.lI.2, Kguu7e HAKOIMIEHHHX 34 I'OJl HANpAXEHW Las
nposoaa AC 560/50: I - ucrmranus ngo e.i%-;u Ha& poB-
HOt OTKPHTON MECTHOCTH, c'x-gur =0, é}, % — Tpenex
OUHOCTH IIPOBOJA HA B); , & — MCIHT oBe~
ggﬂu HE. XOJMHUCTON uecggggu,’écmq, = O,Zgg; &2
BCIHTAHUA npongp.em HA XOJAMMCTO! MecTHocTH,O

-~ nor UYHaA KpubBas
s P

MLTAHW!, NPOBOAMBIMXCS PA3HHMM MCCHSNOBATEAAMY C NPOROJAMM U3 &K~
MUHMA, SAXMUHMEBOrO CIUIABA M CTANCANOMAMUHEBHMY, PaspacoTaHH pPeKo-

crar
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MEHILALINN [7} 110 NPUMEHEHHK NOTIPaHMUYHOR KPUBOA Ge30NacHHX Halpa-
meruit (cm.puc.lll.2). Kpusas omucuBaercs yparHeHwueM

z
6 =B8N, , (II.I3)
rge 8 =45, z =-0,2 ang N, < I,56-IO7;
B =263, 2z =-0,17 pm N> 1,56-107;

N - wicao muxaos xoseCaHuit MPOBOLA.

CMHCH MOTPAHUUHOR KPUBOL COCTOMT B TOM, UTO PUCK YCTANOCTHHX
NoBpexneHuit NPOBOfle OTCYTCTBYET, €CHM 38 BPeMA ero SKCINVATALMK
UMCNIO LMKJAOB KOJNEGaHW# C MBTUGHHM HaIlpAKEHUMEM G ne [IPeBHWaeT 3Ha-
ueHun N, , ONPEAENAEMOTO ypaBHEHHeM (I1.13). Takum 06pa3soM, CpOE
CHAYXOH IPOBOJA ONPeleNAeTCH HE TOJbKO aMIIMTYLAMU ero kosebaHwi
W1 YPOBHAMY LIMKJAMUECKMX WUBTMOHHX HalpAXeHwut, HO TaK®e M HEKOIUIeH-
HEIM UMCJIOM IMKJOB TA&KUX KOJeCaHuit, T.2. NPOLOMKUTENBHOCTHI U UACTO-
TO/ BUOpaUMM ONpEeNeNeHHOI'0 YpPOBHA.

2. BnusHue ycnOBuil NPOXOXIEHMA TPACCH, THAREHUS NPOBOLOB
¥ KOHCTPYKUMM JMHMM Ha IOLBEPXEHHOCT: ¥ ONACHOCTDH BMOPAUMM

2.1. llpyunHoi BO3HMKHOBEHWA BMOpALMM [POBONLOB SABJAETCHA BETEP,
NO9TOMY NPOABNEHUE BMOPALMM IPEMue BCEr'c 3aBMCUT OT XapaxTepa BeT-
pa: ero CKOpOCTH, PABHOMEPHOCTH (TYpOYMEHTHOCTH) ¥ HANpPABNEHUA OT-
HocuTenbHo B,

BuGpauus npoBofioB BO3HMKaeT IpM cxopocTu Berpa or 0,6 mo
0,8 M/c, nmpu KOTOPORt CTAHOBWTCA BOSMOKHHM DErYJIApDHOE 06pa3OBaHKe
38 NPOBOJAOM 3aBUXPEHUIl ¥ 3HEPIUM &3DOAMHEMUUECKWX UMIIYJAbCOB OKa3HBa-
€TCA BOCTATOUHO, UTOOHW NPUBECTH NPOBOL B KOJNEOATENbHOE NBHXEHME.

[lpn yBenmueHuM cxopocTH BeTpa cBuile 4-5 M/c, ¢ yBeanueHueMm
YACTOTH M UKCN& TOJNYBONH B MpoJieTe, CymecTBEHHO BO3PACTAET pacce-
MBaHVe SHepruy kojeSauuii B MpoBOJe (camonemanDOBaHue); p¥ CKO-
pocTH BeTpa CBHmE 6-8 M/C AMIIMTYIH BMGDPAUMY CTAHOBATCH MAMLMMA M
OINACHNCTH paspyilleHUs NpoBOJa HE CO3A81T.

Yeroliunpaa BuOpaiysA OCGHUHO HaGNONAeTCA MpU BETPax CKOPOCTHO
I-5 M/c, nanpaBienH:x mon yraoM or 90 mo 45°% x ocu mponera BI;

NpW HallpaBJeHWV BeTpa NOJA YIJIOM 45-30° BUOPALIMA HOCUT MeHee yc-
TOHUMBEIY xapaxkTep, a Ipy yrjie MeHee 20° - ofwwo He HAOMOLAE T A .
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2.2, llonBepkeHHOCTh NMPOBOJOB JMHMM BHOGPALMM XapayTepudyerTcs
UMCJIOM KOJIEG8HKA B IO JMOO UMCJIOM UaCOB ByOpauMM B Tof. Hexu us-
BECTHO uMco uacoB BuSpauuu B rog ( $g ), ro OTHOCWTENBHas IPOAOI-
KUTENLHOCTD ONpENeNAeTca, Kax

tp

‘Z"a = W/UUA . ([r.14)

Yneno uukaoB xKoneSanuit nposopoB Bl B cpemHeM cocraBjseT Oxo-
no 30 mme. B ron. Ha poBHOW OTKPEHTOR MECTHOCTH NpHM PEryaapHOM aeii-
CTBMM TONIEPEUHHX BETPOB UMCNO LMKIOB KOJECaHuit MPOBONA MOXET LOCTHM-~
rare 250 MmH. B rog. 3a cpok cayxgu mposona {30 ser) aro ume;o co-
craBuT B OoOuunO# MecTHoc™d 0,9:107 nuxaoB, Ha OTKPHTOM pPOBHOM Me-
CTHOCTH - ’7,5-109 LIUKJIOB.

llogeepmeHHOCTs NMPOBOAOB BHOPELMK 3&BUCHT OT:

PACIONOKEHUS NUHUK OTHOCHMTENBHO NPeoGranalmero RalpaBieHus
BETPOB;

ronorpapuueckux ocoseHHocreit Tpaccw Bl;

TAXEHUA OPOBOLOB;

KOHCTDYKTHBHHX OCOGeHHoCTe! Muuu (BHCOTH DACHONOMEHUS HpOBO-
LOB, ANMH IPOJETOB, CNOCOG& KpeIIeHus NPOBOJOB HA OMopax).

2.3. Pacnonoxerve JMHWM WIV €€ yUaCTKOB H& MECTHOCTM OTHOCUTENb-
HO TIPEeoSNaiAMEro HANPABICHUA BETPOB MMEET CYMECTBEHHOE 3HAYSHUE B
clyyae NPeoGNalAHWA PETyAAPHHX BETPOB UBBECTHHX HANpDaBCHWH, Kak,
HaIpUMep, BETPH B DOPHMX HAOJHHAX, BUOMbL Pyclla ¥ B IOMAX Dek, MOp-
Ckue U Geperopne GPUSH BOAN3K MOPCKOI'O NoBepexbs ¥ T.H. B srux
cryuasix HauSosjee NOABEPREHH BMOPALMM YUACTKM JUHUM, DACIIONOKEHHHE
NepNeHIMKYARPHO WIK TOA yraoM He Mewee 45° k npeoSnenanmemy Ha-
NPABASHKD BETPA.

2.4. Tonorpapuueckue ycROBMs MpOXomUEHUs TpaccH (pensed mecr-
HOCTY, PACTUTENbHN TMOKPOB M BCAKOTO POJA COODYXEHHA BOMM3H JMHUK)
OK83HBAWT CYNECTBEHHOE BAMAHWE HA XAPAKTEP BOSLYUHHX MOTOKOB B
NpUseMHux cloAxX. HauGordbmee KonwuecTBO SHEpPrMM nepeflaeTcs NPOBOLY
mpu JeficTBNM NONEPeuHOT'0 PABHOMEPHOro (JaMUHEPHOTO) BOAZYWHOTO NO-
ToKa, B ecTecTBEHHHX YCHNOBMAX BOBLYMHMI NOTOK BCErja MMEeT Hapyme-
HUA JAMVHAPHOI'O TEUEHNA, BO3HMKAWMME IPY OGTEKaHM) DPASIMUHHX ITpe-
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rpafi. HepapHOMEpHOCTD BOBLYNHOTO MOTOKE XaPaKTEPU3yeTCA UHTEHCHB-
HOCTBO TYpPOYASHTHOCTH.

PoBHan, oTxpHTaf AAA BETpa MECTHOCTb GNArONPUATCTBYET PaBHO-
MEpHOMY TEUEHUN BO3IYNHOTO MOTOKA U CO3UAET YCNOBUA, CIOCOGCTBYK-
mre MHTSHCHMBHOR BMOpauuy MPOBOAOB. CKJIBHO NepeceueHHH! penbed Mme-
errocT (TopHMe pafioHH), Haanude NOJ JMHMER UMK B HENOCPELCTBEH-
HO#t Gau30CTU OT Hee IIYGOKMX OBParoB, HachIel, BCAKOTO pPoge coopy-
¥eHV?!! ¥ OpeBecHO!l pacTHTEeNbHOCTH B TOX waM MHOR CTeleHu HapymalT
PABHOMEPHOCTH BO3AYNHOI'O MOTOK&, MOBHMANT WHTEHCHBHOCTH TypOyNeHT~
HOCTY ¥ COBJAKT HA TAKUX yyacTKaxX MEHee ONarolpHUATHHE YCAOBUA IR
poABAEHUA BUGpauMM. Ha yuacTKax MMHUR, NTPOXORAMUX 10 PEAKOMYy HIH
HU3KOPOCHOMY JIECy, CalaM M TapxaM, HO 3aCTPOSHHON MECTHOCTH, M HpH
Hayuuuy GJIM3 JVHMM JIECHHX MAcCHBOB BMODauMd MeHee ycToliuMBa U ee
OTHCCUTRJbHAR NPOMAONAUTEABHOCTD MEHbIE.

[lpy nNpoxoXneHuWM TPacCH JVHUK N0 JECHOMY MACCKBY C BHCOTOM
JepeBbeB, NpeBHmanmel BHCOTY MoaBeca MPOBOACB, HPOXOUAWEs IO I[Ipo-~
CeKe JMHMA OKASHBASTCA BSamMMIeHHO# OT BO3CYXIalmUX BUOPALMD Holle-
PeuHLX BETPOB, UTO CYMECTBEHHO CHUXAET, & B HEKOTOPHX CNyuamx MOmeT
YCTPaHUTh ONACHOCTb NOBPEXUEHMA TPOBOLOB BUGpaumeii.

KonnuecTBEHHO MMTEHCHBHOCTbL TYPOYMEHTHOCTH MOXET GHTH BHpaxe-

Ha opmymon [2]

B
I (z) =245 VF(—?—) 100% , (I1.15)
rie K - xostpuiueHT TpeHMs B IPH3EMHOM CIOE;

Zy= 10 m;
Z -~ CpeiHAf BHCOT& NOABECKM NPOBOJOB, M;

ﬁ ~ TIOCTOfAAHHASA .

PasnuuenT IATH OCHOBHHX PasHOBHUIHOCTEH TONOTpapuuecKux OcoGeH—
HocTet WM xareropuit Mectaoetu (radn.ll.l), mns xOTOPHX OmMpemeseHH
SHaueHuA koajduieHTa k v mocrosmHoR B » pxopamux B Qopmyny (I1.15).

Ha puc.lll.3 men mpuMep BAMAHMA VHTEHCMBHOCTM TYPOYNEHTHOCTH
BO3AYNHOI'O HOTOKS Ha Yroi BMOpauWM NpOBOLA.

£.5, QarTOpOM, OKa3HBRIMMM 3HAUMTENbHOE BAUAHME Ha pal’BUTHE
MHTEHCHMBHO/ BMOpallMM M ee OlACHOCTh, ABJAAETCH BAXESHVE nposoja. [Ipu
HeGoNbUMX TRAKEHWAX, KOIWa B Ipoijecce BuOpallM¥ NPU NEepUHOAUUeCKHX



Tascaunga II.I

Hareropua XapakTepHe OCCOEHHOCTM Tonorpapun B Kk
MeCcTHOCTM
I PoBHasm, OTKpHTas MECTHOCTb Ge3 HNper- c,II 0,001

pal CO CHEXHHM IIOKPOBOM GoJee O Mec.
B I'ORLy, BOJHAA NOBEPXHOCTH 3HAUMTENb-
HHX DA3MEpOB

2 PoBHasg, OTKDHTAEA MECTHOCTb 6e3 CHeX- 0,I% 0,004
HOT'O TIOKPOB& W CO CHEXHHM THOKPOBOM
MeHee O Mec. B Tojy

3 CnaboxomMucTas MECTHOCTDb, OTHENbHHE 0,20 0,006
IepeBbs U CTPOEHHA

4 [lepeceuenHan MeCTHOCTb, PeUKM WK 0,28 0,015
HU3KOPOCHH Jlec, HeBHCOKAA 3acTpoi-
Ka

) Topuuie paitoHH, TeppuTOPHA T'OPCHS C 0,35 0,035
BHCOKOH 3aCTPCHKOW, JecHO! Maccup

usrufax MpoBOLa BO3MOKHO CMemEeHMe MPOBCAOK APyl OTHOCHTEABHO Ipyra,
NoTepy He TPEHUE MEXAY MPOBONOKaMM CYUNIECTBEHHO OI'DAHMUMBAKT Da3BU-
Tde BUOpPauMK. [loy Gompmux TAREHMAX CYWIH CRATUA OPENATCTBYOT OTHO-
CUTENbHOMY CMEmeHM MPOBOMOK, IOTEepH Ha TPEHHue (camopemmpuponasue )
DE3KO yMEHMIAWTCH, UTO NPMBOJMT K 38MSTHOMY YBENWUEHMI aMIIKTYH BHO-
palyy NpoBojia. 3aBUCHMOCTM aMILIMTYA KONeGaHWil ¥ yINOB BUCDALMHM IPO-
BOJ& OT uaCTOTH If PaSAMUHHX 3HAUEHWA pacTATrMBaUMX HaIpAXCHUH ,
IIOCTPOEHHHE N0 Pe3yAbTATaM USMEDEeHMil BUOpalMy B JAMMHADHOM BO3LYI-
HoM moroke [£] , npuBemenu Ha puc.lll.4, [I.5.

2.6. Ycnomua paloTH NMPOBOMOB Y BMOPAIMM B OCHOBHOM XapaxTe-
PU3YDTCH ¥MX TAXSHWEM IIPM CPEeIHMX DKCIUYyaTAlUMOHHHX YCAOBMAX, T.€.
npy OTFCYTCTBMM TOJNOJela, chalHx BeTpax ¥ IpH CPEeIHEeroJoBHX Temie-
paTypax. MaxcyuMarNbHhE DACUETHHE TMREHUf, COOTBETCTBYLMME YCAOBHAM
PadoTH IIpy HANGOMBIMX BHENHWX HAUDY3KEX (rononen, meTep) wiu Mu-
HYMAJIBHHX TOMIIepaTypax, OTHOCHTENBHO KDPATKOBDEMEHHH, NO2TOMy OOHU-
HO He XapakTepy3ywT ycAOSuit paGoTh Dposons Npu BuGpeumu. 06 omac-
HOCTH CCBMECTHOIrC geficTBus BuCpauny ¥ PACcTArMBAKOEI'0 CTATHUECKOTO
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X yan mun

30 »\‘ >

25 \ 7

AN ANNAN

15 7 oLz N Puc.lll.3. 3aBucumocTs yria BUCpalUk

0 Qe IPOBGAE OT MHTEHCUBHOCTH Typéynem—

. 4\§ HOCTY BOB[YIHOTO MOTOKA \ I; ):
w1~ JaMyHapHEH norTok; R - I¢ = o%;

3-I, = 109; 4 - I, = 15%

o |yen mum
.
Puc.ill .4, 3aBUCHMMOCTb BIAMAHMA TAXCHMUA 5Z \\
H& aMILTUTYIH B MYUHOCTH [IOMYBO o- 4
neﬁamn?tynposopg mapku AC 540%&? 20 \\\
I 'GCTaT. = 0,1565 (rge 55 - n;))e,n,e.u 20 \\Q;KI’\\
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HANPAREHHA, OOYCAOBNEHHOTO TAXCHWEM IPOBOAA, OOHUHO CYRAT NO
SHAYEHMD CPEJHESKCITYATAUMOHHNX HampaxeHult. MoxnoueHHs nommuH GHTBb
cHensHH MpH OueHxe Bubpaumu nposogos BlI, coopyxaemux u sxcrryari-
pyeMux B CeBepHHX paitoHax u 0co6eHHO B paitoHax HpaitHero Cesepa,
roe LaKuTrelibHoe ,ueﬁc'mue HH3KUX 'remepa'ryp COUeTAETCA C UACTHIMUA K
NPOLONKUTENLHHMY BETPAMU, [IPUMEHHUTENBHO K BTHM DAHOHAM OMACHOCTH
MOBpexueHHA MPOBOLOB BUOPALMEH AOJXHA OLEHMBATHCA MPU HANPAKEHUAX,
O0YCNOBNEHHHX TAXEHUEM NPOBOJA, COOTBETCTBYIOMUMM CPeIHEMECAUHHM
TeMriepaTypaM caMoro XOJOAHOI'O MeCAla Foga.

OnacHOCTh NOBPEXASHMA BuGpaiell IMPOBOLOB W3 PASHHX MaTepna-
7I0B BOSHMKAET NpU CPENHEIKCILTyATAUMOHHNX HanmpaxeHunx (cpegme-
MECAUHHX HAINPANEHMAX CaAMOI'0 XONOLHOT'O MeCAla roja IAS CEBEPHHX
PRItOHOB) , NMpeBHMMAKNKUX SHAUEHWA, NPUBELEHHHe B Taén.3.3.

2.7. VHMTeHCHBHOCTD BUOpALMM BOIPACTAET C_YBENWUEHMEM IJNHH
nponeros. Hanpumep, npoBoga ceueHusm 70-95 B mponerax Ao 80 M,
a Takxe nposoja ceueHyem 120-240 B npoxerax po I00-I20 m cna-
50 MOABEPKEHH BHOpaLMKM, KOTOpas OGHUHO He NpEefcTaBifeT ONacHOCTH.

B Goapmux mponerax, mMHo# ceame 500-600 M, coopymaemux B
MecTax NepeceveHus GONBIMX PeK ¥ BOJOEMOB, HAGMoAseTcs 0co00 MH-
TEHCUBHAR BUGDALIMA C OTHOCMTENBHOR MPOROMRUTENBHOCTBD Ho 35-50%.

Pocr uHTEHCHBHOCTHM BUGPaluX HaGNOIAESTCA TakXe C yBeluueHueM
BHCOTH PACTONOXEHMA IIPOBOALOB HeJ. 3eMieit, UTo O6YCROBJEHO CHYXEHM—
eM Typﬁynemnocm BOSﬂ.ymHOI‘O TIOTOKA.

BrnusHue ycnoBui IIPOXOXLECHUA TPACCH, MIMH MPOJETOB ¥ MHTEHCUB-
HOCTY TYPOYMEHTHOCTH BO3MYNHOI'O NOTOK& HA YPOBHK K OTHOCUTENBHY
[IPOLOMXUTENBHOCTD BUGPALMM B KauecTBe IIpuMepa MomeT OHTh OXapaxTe-
PU30BaHO OIBITHHMYU IaHHHMK, NpUBefiedHmmu B Tabi.lll.2.

Ta6nuupall.2

Kareropus JLinuna MureHcusHoeTb | Maxcumanwhnie | OrHocuTenbHan
MECTHOCTH | IDONETOB, | TYPGYJEHTHOC~ | yI'VH BuOpa- | NPOLOMXHUTENDb-
no_ragn. M i (I, ), % uuan o HOCTH BUGDALINK
. YT MUH . (7T) npn%(c(,>5' Y,

I 800-1500 2-5 40-50 35-50

2 200-500 6-10 35-40 0-35

3 200-400 10-15 25-35 20-35

4 150-300 16-25 15-20 10-15

5 150-300 30-45 5-10 -5
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3. Cnocofu 3amuTH OLMHOUHHX NPOBOLOB
¥ rpozosamutHHX TpocoB Bl or BuGparmm

3.1, Ana samuTH OAMHOUHHX IIPOBOAOB ¥ I'DOZO3AMUTHHX TPOCOB OT
MOBPeXeHVt BUGDaLMell Haubonbillee PacIpPOCTpaHeHue MOJYUMIN TracuTe-
a1 BuSpanym CTOKGPMIXA ¥ paslWuHhe uX MogupMKaluu, coueTawmye Bu-
coxyp shperTMBHOCTD 3amMUTHOI'O AEHCTBMA C KOMCTPYKTMBHOH IpocTOTON
¥ HEeBHCOKO{ CTOMMOCTBI.

(IpUMEHADTCA TaKEe racuTenn nersneBoro Tuma (gecrToHs).

3.2. llpumensemuit B CCCP racurenp suGpauuu CTorGpuixe Hpel-
cTaBnAeT co6oit OTPE30K MHOT'ONPOBOJOUHOI'0 OLMHKOBEHHOIO CTAJBHO-
I'0 ¥aHATa C YKPEIUIeHHWM I0CEDeiMHe 3aXMMOM IIf yCTaHOBKM er'0 Ha
nposoge (Tpoce) M LBYMA OTJAMTHMKM M3 UyTyHa I'pYy3aMd CTAKaHOOGpas-
Holt OopMH, B3aKpeIIeHHNMM IO KOHIleM KaHaTa. JMHaMWUECKUE XapakTe-
prcTrKY ¥ S)PEKTHBHOCTD Taxux racurTeselt 3aBUCAT OT HOPME ¥ MaCCH
IPy30B, MApKM ¥ LIMHH padoueil uacTH CTaNbHOTO KaHaTa M ero ympyrux
cBoiteTs,

BuryckaeMile OTEUeCTBEHHO! NPOMHEVIEHHOCTBN LacUTENN BHODaLMK
mune 'BH [5] NPUMEHANTCH AJA 3alTH ANOMVHWEBHX, CTaNeallOMIHNEBHX
" nposonds U3 amoMuHueBux crnasos AH u AN ceueHuem 70-905 .
cTanbHHX TpocoB ceuenmeM 35-I120 MM2 ¥ NPUMEHASMHX B OTHENBHHX
CAyuaAX MeIHHX NPOBOJOB ceueHweM 50-400 MM2 B OOCHUHHX HpoJeTrax.

Tacurenn puSpauuy Tvna ' [6] mpumenswTca xax B OGHUHEX
nponerax Bll, Tax ¥ Wi Godbumyx NepexoiHHx NPONETOB LAMHOK 10
I500 M ¢ npoBojaMu ceuenvem no 1645 MMZ. Tacureny BuGpauum cGpa-
cupawmerocs Tuna I'MIC [6] IIPUMEHANTCA TOJNLKO LJA GOXbNKMX Nepexoi~—
HHX TIPOJIETOB NpK HOJBECKe NpPOBOJIOE ceuenueMm or 50 mo 164D B
POJIMKOBHX IIOJIBECHHX yCTPOACTBaX.

OcosHrM oTaMuueM racurteneit I'BH or racwrereft I’ 6un crioco6
3gnenxy I'py30B Ha CTENBHOM KaHaTe, ABNAONEMCA TMOKUM 3JEMEHTOM
racurenn. I'pysu racureneit turna I'BH uMesn pemenTHO-niecuaHdyn sanen-
gy. I'pysu racureneit Tuna Il saxpemnanTcs He T'MGKOM DJEMEHTe IIpH
[IOMOWY P&asBaJbLIOBAHHO{ BTYJNKM M3 EOMMHUEBOTO CILIABA WNU CTafu.

B Hacrofmee BpeMs saBepumaeTcs Nepexol K BHmycky racureneii I'BH
yCOBEpMEHCTBOBAHHOTO THUNA, I'DY3H KOTOPHX TaKKE KX y racuTeneh
I'I' saxkpernAnTCA Ha I'MOKOM BJEMEHTe IIpK [OMOMM DPa3BANbLOBAHHOK
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BTYNXM. OTO B SHAUMTENEBHO!l Mepe yCTpaHseT pasiuuus Memiy IacuTe-

aamu IBH u TIT', nmosBonAeT pexOMEHAOBATH [pYMEHEHWE KaKk TeX, Tax

¥ JpyruX Ha OOHUHHX YUACTKEX JMHMIA, TPeSyouuX 3alUTH OT BUSPALAM.
Koncrpyxkuus racureneit noxasasa Ha puc.lll.6. OcHoBHhe pasMepn

u ofnacTu pafouux uacToT racureneft Tuna I'BH npubemenn B Tadn.lI.3,

racureneit tuna [T (TUC) B rtasn.ll.4. /

e A

A il

'__} . v. Janane
= X X X1 'xxxx XX X X x X X X §<‘%\_xx
A J
¢ l Z,

L

Puc.ll.6. KoHcTpykuua racurenei BMGP&uMM runa I'BH (ycosepmen—
Py CTBOBaHH ) y

I - nnamxe; 2 - 3amuM; 3 - ruCKuil sJIeMeHT; 4 - rpys; O - BTynKa

3.3. Uneno ycTaHaBRMBEEMHX B KaAIOM NpoJeTe racureneil BuGpa-
uuu CTOKGPWIKE 38BUCHT OT IJMHH NpoOJieTa, TAXEHUA IIPOBOJOB M yCJO-
Buit npoxoxueHusa JuHuu (kareropuu MecTHocTH mo Tadn.3.I).

Kak nokasupaeT OIHTHas NIpOBEpKa B NpOJNeTax HEGONbMON MINMHH,
TPy HEGONBINOM 3HAUEHUM MEXaHWUECKOT'O HANpAXEHVA B NPOBOJAX, IpH
TPOXOXIEHUM JIMHMK 110 MECTHOCTM D KaTeropuu LIA CHUXSHUA BUGpaLIAM
[0 6e30NaCHOT0 yPOBHA AOCTATOUHA YCTAHOBKA HA MPOBOJAX IO OJHOMY
racyTes]n ¢ OJHO/ CTOPOHH fpoieTa.

B mponerax namHoi Gonee 200 M, NpM BHCOKMX 3HAUEHMAX MEXaHM—
UECKOT'O HANPAXEHWA B NpQBOEAX, npu npoxoxueHuu BJl no mecTHocTaM
2~4 KaTeropuu racuTeNy JONXHH OHTb YCTAHOBJREHM C O6EMX CTOPOH Ipo-
nera,

B Gonmpmyux HepexoiHwx mnpoierax manHoi 900-1500 m, noasepxeH-
HHX 0CO00 MHTEHCUBHO! BHOPALMM, C KAKLO/ CTOPOHH I[pONeTa yCTAHAB-
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A¥BapwTCA [0 [IB& TACHTENA C PASHHMM UYACTOTHHMY XapAKTEPHACTHKaMY.
llo gpa racuTens ¢ Kewmuoit CTOPCHH MpoJeTa 1eNecO06PasHO yCTaHABAU-
paTh Taxxe Ipu npoxoxneHuu Bl ¢ nmpomeramy cenme 300 M o MecTHOC-
@ | xareropum, 0coG6EHHO He JNHMHMAX, COOPYRAEMHX W SKCILTYATHPYEMHX
B pattoHax Hpaitnero Cesepa.

MecTopacnonozenue racureneit B npoyere, ofecleunBanmee HauGO-
nee spdexTUBHOE rameHue BUGPAalMM, ONpelelfeTCH PAaCUETHHM NyTeM C
yueToM MBDKM M THXEHMA ITPOBOMA.

3.4. Tacurens suSpaumn nerxesoro tuma (puc.3.1) npepcrasaser
co60}t OTpEe30K NPOBOJA TOlt Xe MapKKM ¥ CEeUeHMR, YTO M IIPOBOJ 3amu~
maeMot JuHuM. 'acurens ycraHesaumaeTcA HOA IIPOBOJOM BEPTHKAJLBHO B
BUle NEeTAY B MecTax HOABECKH Ha INOJNEePXMBANNMX THMPAAHIAX CHMMET-
DPHUHO OTHOCHTENBHO HOAfepxuBabmero saxuma, KOHIH NeTnn IpuKperis-
OTCA K NPOBOAY JUHMM GOATOEHMY 3axumeMi. [lo odexTHBHOCTHM TameHus
BuGpauun racuTenb BUCpaLMM C OfHOK Nerneit ycrymaer racureno Crox-
Spumra.

SHaunTenbHO GoXee SPeKTUBHHMK ABIANTCH TACHUTENH BUOSDALIMH
NeTASBOr'c THMA C TpeMA IeTiAMM. lleHTpasbHas IeTAM Taxoro racHTens
KpPenuTCA ¥ MPOBOAY JMVHMM TaKKe KaK y lacWTeld ¢ OJHOR nerneil. Lpe
mpyrue netau (puc.3.2) KpenATCA ONHMM KOHLOM K LIGHTpaibHOM NeTxe,
& IpyTuM - K NIPOBOLY JuHuM. Tpexnernemue racuTexM He TONBKO HE yC-
TYNapT, HO HECKONBKO NpeBoCcXoiAT o 3dfeKTMBHOCTM rameHMA TacHTenn
Crox0pumxe Ip¥ MX YCTAHOBKE IO ORHOMY C Ka®LO# CTODOHH IIpoaeTa.

B CCCP racwreny BHODALMM NETAEBOI'0 THUIS [PUMEHANTCA AIA afo-
MHHMEBHX, CTaJCSJNMMHMEBHX ¥ NPOBOLOB M3 amomuHmuesoro crasa AH u
AKX o6muM ceuenwem no I42 MM2 a Takxe IUIN MEeIMHX NPOBOLOB M CTakb—
HEX TPOCOB ceueHueM 25-70 .

4, VsMepeHus BHOpalLMH, NPOBepKe 3PPEKTHBHOCTH
3amuTH OT Hee, OLEHKA CPOKA CIAYRGH NIPOBOLOB

4.1, Vamepeuns suGpauuu npoBonosB Ha BJl npoussomaTes ¢ neabn
onpeJieNIeHKs JMHHUIT MAM MX yuacTKOB, NOJBEPXEHHWX ONACHOR BMOpaLmH,
06OCHOBAHVA HEOOGXOOMMOCTH B&MWUTH ¥ ONpeleNIeHUA METOJLOB M CPeicTs
3aOMTH NIPOBONOB OT BUOPALMM, INA MPOBEPKH SPPExTHBHOCTH CYmECTBYD-
m¥X JMGO BHOBbL pPa3pPaboOTaHHWX yCTPOMCTB rameHMA BHODallWH.



Tadnmsuma I0.3

Mapxa Pasmepu, MM Macca rpysa, KT PacgeTHHEe 3HAYECHHS
TacuTens IBYX MEePBHX 49acTroT,
BHC panun T

Dld |82 |¢&|L |TRag |omxnguenme, | ¢ 7
% 1 2
TBH-2-9 80 § 300 18.4 73,2
TBH-2-I3 | 46 | 9,I 103 ) I05] 350 0,8 0,79 12,8 59,7
I'BH-3-12 II7{ 400 12,2 46,4
TBH-3-I3 60 8,45 40,0
I'BR-3-17 | 58 | 11,0 130} 142 450 1,6 1,62 8,45 40,0
TBH-4-I4 | 65 I43| I32| 440 8,43 32,7
TBH-4-22 I57) 490 2,4 2,35 6,80 29,3
T'BH-5-25 I751 550 5 6,01 30,8
TBH-5-30 | 73 113,0} 70| 162 3,2 6,01 30,8
TBH-5-34 200} 600 3,25 6,91 26,7
TBH-5-38 225| 650 4,53 24,4

—gv_



Tadnupna TI.4

Wapra racuTesns

PacyernHe 3HAYEHHA

BHG para Pa3mepH, MM Macca Tpysa, Kr 1BYX “ep”n’f‘ 9acToT,
HoMZ~ |npejienb- | pacuer—
Did[8|€]6|L |87 [knomenme, i t2
T (TTC) -0,8-2,I1-300 77 1300 18,45 71,63
mmr(rme)-0,8-9,I-350 (46 | 9,I{ 60 (I03{ 102| 350( 0,8 0,81 12,41 57,82
Tr(rme) -0,8-9,1-400 127 0 9,22 51,88
TTIY(ITC) -L,6~11-350 88 | 350 14,27 55,48
TI(Ime) -L,6-11-400 |58 | II I301{ II3}) 400} I.6 1,65 11,21 45,3
TTII(ITC) -1 ,6-11-450 138] 450 8,01 39,38
TIT(ITC)-I,6-LI-500 163 | 500 6,36 35,66
TIT(ITCY L, 6-I11-550 188 ] 550 5,41 32,64
TTIT(TTC) -1, 6-13-350 88 | 350 21,17 78,77
TTI(TTC) -L,6-13-400 II3] 400 5 15,03 63,16
TTIT(ITIC) -1, 6-13-450 I3 {70 138 450 11,32 54,87
ITIT(ITC) —R,4-11-400 I08]| 400 9,82 36,12
ITT(ITC) -2, 4-11-450 1331 450 6,89 30,86
TUT(ITIC) —R,4-1I-500 165 |II | 60| 143|158 500| 2,4 2,37 5,93 27,4

- -



OKOHUYaHIEE

Tadxnruu .4

Mapra racurens

PacueTHHe 3HAYEHHAS

‘BHO pAIME Pasmepu, MM Macca rpysa, KIr (xeyx uepﬁm TacToT,
HOMR~— |Openesb—~ | pacIeT

Dld b e |8 |L s i‘%‘é%‘éﬁne, whl A f2
TIT(TTC) -2,4-11-550 II | 60 183 | 550 5,38 24,%4
T (TTC) ,4-11 600 208 {800 3,72 23,08
TTr(TIC) -2, 4-13-400 I08 |400 12,48 50,74
TOI(I1C) —2,4-13-450 133 |4%0 9,61 43,11
TIT(TUC) »,4~13-500 {65 | I3 | 70 |I43 1158 |500] 2,4 2,37 8,92 38,41
TOT(ITC) -2,4-13-550 183 | 550 6,24 36,18
TTIT(I1C) ~2,4~13-600 208 | 600 5,42 32,12
TI(INC) -3,2-13-450 I33 1450 9,2 36,33
ITNr(ITC) -3,2-13-500 I51 | 500 6,83 31,64
TTT(INC) ~3,2-13-650 |73 162 | I76 |550] 3,2 3,24 6,12 28,37
TIT(THC) ~3,2-13-600 201 {600 5,88 27,42
TTIT(TTC) =3,2-13-650 226 | 650 5 3,9% 24,00
INT(Ime) 4 ,0-I3-500 146 | 500 6,26 27,85
TIT(INC) 4,0-I3-550 |79 | I3 I75 1171 }1550] 4,0 4,09 5,2 24,06
TIr(ruc) -4,0-I3-600 196 | 600 4,7 21,94
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Ans onpeneneHus NOABEPXEHHOCTH TOTO WAM MHOTO YUCTKa JMHHUM
ONMACHO! BHOpaIlMM BHOVMPARTCA MPOJNeTH, ABAADIMECH XAPAKTEDPHHMH IJIA
JAMHOT'0 YUACTKA JIMHMK [0 LAMHE M [0 X8pAKTepy MeCTHOCTH. AJA BHAB-
JeHMA YYaCTKOB, HaunfoNee NOLBEPXKeHHHX BHODALMK, CNeLyeT BHOMPAThH
[poXeTH, He 3amMmeHHNe OT BeTpa OKpyXammuM penbepoM, ApeBecHoH
PaCTHTENbHOCThI, TMOCTPOMKAMK M T.I.

Jlnm noayueuus NAHHHX, OTOCPaX&NMUX OTHOCHTENLHYD IMPOAOMNKN-
TeNBHOCTb, MBKCHMAJIbHNE aMIIWTYOH BHOpAalikM, XapaKTepHuil auanasoH
uacToT BHMOpauuu, TpeSyerca or I no 3 Mec. m3MepeHmit. B meuenme
TAKOI'0 CPOKA, KaK NpPaBWIO, MMEDNT MECTO BCe XapaKTepHHe UacTOTH M
aMIUTUTYIN BuOpAaLMK.

4,2, \na vaMepeHuit BHOpaLMM NPUMEHANTCA PalNMUHHE ycTpoficTea
u amnepaTypa. HanGonee mpocTHMM M JieMeBHMY ABIADTCA MEXBHWUECKMe
cemonvmymue BuSporpedu (npopoxmurensrocTs 3amuck 7 cyr), duKCHpy-
pm¢e Bpems BOSHHKHOBEHWM, IPOAONXKTENBHOCTL M AMIIATYLY BMGpaluu
nposonia. Ha ocHoBaHMM MONYyueHHHWX BKOpPOIDaMM ONPENEAANTCA MAKCH-
MafbHHe OBOMHNE aMITMTYIH BHOP&LMM B MecTe yCTaHOBKM BuOporpagds
(o6uumo B mpemensx or 0,35 no I M or MecTa BHXOZa NMPOBOLA M3 MOH-
LepRUBAKMer0 38XHMMA), ¥ OTHOCHTENbHaA IPOAOAXMTEeNLHMOCTE BMOPALMH,
P&BH&A OTHOMEHHH CYMMAPHOPO UMCJAR URCOB, B TOUGHM® KOTOPOre 3a-
PuxcvpoBaHa BuOpaUWA, K UMCAy uacoB padotu BuGporpafa.

Jnm OUEHKM CTeNeHy ONMACHOCTH BHOPALMM ONPONSNADNTCA CO3LABA-
eMi® BHOpaLMel yrioBHe OTKAOHSHHMA IIPOBOJA B MecTax IoaBeca, KOTO~
pie MOryT OHTb NPUOXMEEHHO BHUMCASHH O (opmyne

o= 47228 (1I.16)

rae ol - yron suSpaumm, sm ( /' );
2A - nBoitHeA aMILTMTyNa BHOpDALMM B MeCTe yCTEHOBKM
BuOporpada, MM;
U - pacCTosHME OT MecTa yCTaHOBKM BMOporpaja mo MecTa
BHXOJa IIDOBOfE W3 3axuMa, M.
OnacHolt cuMTaeTcs BUOPalMA, CO3ISKMaf YIJIOBHE OTKIOHEHUA
IIpoBofia y MecT ero mojmeca Gornee 5-107,
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4.3, 3nauMTeNbHOE GONEE NOJHYD VHPODMALMO, UEM Ta, KOTOPas
MOXET OHTH MONyueHa M3 06padoTK¥ BUGPOrpaMM, JAeT 3allUCh Npouecea
BUCpanMy NMPOBOLA. JalMCh aHANOrOBHX CHTHAJOB M3MEPAEMOi BUOPaLfH
MOXeT OHTB MONyuSHa C MCMONB30B&HMEM HATUMKOB AKCEJepOMeTpOB, Ipy-—
I'UX MAJIOrabapuTHHX OATUMKOB BMOpALMM, HANpKMED CIeuVaNusHPOBAHHOTO
npuSopa "XWIHA" mas sanucu Tpouecca BuCpaLMM NMposogs B e MarHuT-
HHt HocuTent vmHpopManun (xomnaxT-racceTy) fupmst "CEL Cucrem" (Ka-
Haje) . [lpuGop cocrouT u3 GnoKa, YCTAHABNMBAEMOI'O HE NOALEPKUBAKWEM
3a%UME ¥ BHIOUAKMEI0 M3MEPUTENbHOE YCTPORCTBO M paiuonepefaTuux,

& TaK®e HABeMHOIo 6JIOKa, COCTORVEro M3 NpUEMHMKE DPAJMOCHIHAJOB U
maruuropora. OSpaGorra samucy Ipouecca Bubpaumy BRIONHAETCH Ha OBM.

4.4, HavGonee ynoOHHM ¥ COBEPUEHHHEM CPER3TBOM M3MEpeHys BUGpa-
uuy nporosor Bll B Hacrosmee Bpems sangeTca maruvk "BYEPEK" ¢upmm
"CEPA'" (liseftuapus). lpuSop ycrasemnnpaeTes Ha MOLLePAMBAKmEM 38-
xUve ¥ U3MepseT BuOpollepeMemeHHe NpOBOJ& B TOUuKe, oTcrosmell Ha 89 MM
ot 1Hell TOUKM eT'C KOHTaKTa C JOXeM IofJepKuUBaKmero 3axums. Mux-

CCOp, BCTPOEHHHMA F NAaTUMK, aHANU3UpyeT H3MepAeMuil Ipouecc

wi, SHOeNSeT ¥ 3aHOCUT B 3anoMyHemmee yCTPOACTBO UMCAO LUKJIOB

~##t ¢ pasauuHOR amMrIMTYROX ¥ uacroToit. Hugopmaums o umcae

KOJeOaHK! MOXET HaKalUuIMBaThCH JATUMKOM C JMCKDETHHMM WHTEp-
svp (no I0 c 4 pasa B TeyeHMe KAXHOUC yaca) B TEUEHNE CPOKA M3-
¢Huft NPOLONXHTENBHOCTHD 10 3 MeC.

[lo ucrevennn 3808HHON MPOLONXKMTENBHOCTY ¥3MEpeHuil faTumMx Noi-

«maeTcs X nepcodaibHOM OBN M onpawusasTCh MO crnelManbHO} Iporpam-~
¢. B pesyiabTaTe yero Ha sxpaH MoHurova [IOBM unu uepes neuaranmee
YGTDOUCTEO BHBOZMTCA MATDHUA [nijj , rde i,j = 1,2.....16. Onomen-
TAMY MATPUIK ABNANTCA HAKOIUIGHHHE 3a TepUOf MSMEePeHMd uuclia LMKJIOB

xofefanult mpoBo/le, pasbuThe Ha 16 MHTepRAJSOB NO AMIIMTYRE - OT
0,0626 po I mu ¢ marom 0,065 mM, u 16 mmrepsanor mo uacTore Koje-
garmit (I1,2,5,10,15,20,25,30,35,4(,45,50,60,80,100,150 Tn).

MaTpuue MENOB kONeGAHU maeT OGWMPHYD MHpOPMAUMD MIF KauecT-
BeHHOI'0 ¥ KOJVUECTBEHHOIO GHAJIM38 XapaxkrTepa BuSpamuu Iposojs, 5@~
PexTHBHOCTH PadoTH racuresei BuCpaumu. HauMeHbmue uMcla IMKIOB KO-~
neBaunit B MaTpUie [ n; ] OPMXORATCA Ha Te [AMalla30HH uacToT, Ije 3a-
myTa OT BYOpPeuuy Hangonee aphexTuBRa, ¥, HAOGOPOT, OGNACTH MAIO3H-
PexTurHO! PACOTH racuTeNeft BHROSAANTCA HEHOOMBUUM UACKCM LHKIOB
KojiebaHuit .
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4,5, VnpopMaums o uUMCNE LMKJIOB KoNeGaHult ITPCBOLA, HaKOIUteHHaH
38 Nepuos M3MepeHWt, MoxeT OHTb MCIONbL3OBaHE [NS OLEHKM CPOKE CIAYX-
6 UPOBOLOB 0O IOSBAEHUA yCTAlOCTHHX NOBpexueHuit. Ilpy aToMm mcnoxs-
ByeTcA TuNOTE3s JMHENHOTO HaxoINMemus nospexuenmi (4] . B coorsercr-
BUM C 2TOff runorescil Lons NoBpexueHuit LNA ONPENENEHHOIO YPOBHA LMK~
MUUEeCKMX HampAmeHuit O;  HAXOZWTCA [0 OTHOWMEHMD /1; [N; -
uMCa LMKJNOB M; HAIPAXESHWA NAHHOTO YPOBHA, HakaluBaeMmux sa I rop
BKCIyATAUMM, K UMCHy N; LMKJIOB KoneSaHuil ¢ DTUM Xe YPOBHEM HANpA-
meHuit [0 NoABNeHuA noBpexueHwd. [lpu arToM umeno uukaoB Nj  MoxeT
6HTb YCTAHOBJAEHO B PE3yAbTATE YCTANOCTHHX MCMMTaMuii nposoja (mocr-
poexus xpuBoil Besnepa) muo ¢ Mcronb3oBaHMEM MOIPAHMUHON KPUBOK
Ges0nacHHX HamnpAXeHwd, onuckiBaemofi ypasnenuem ([II.I3).

lipepnonaraerca, uTO HAKOIUIEHMS TOBPEALEHU NPOMCXOLMT JIMHERHO
¥ Ha NpollecC HAKOINEHWA HE BIMAET NOCHENOBATENBHOCTb BOSHWKHOBEHUA
HanpameHul pasHoro ypoBHf. CymmapHOe HakOIIEHHOe MOBpEXIeHue 3a
I rog npu srom cocrasur

g
i M

Cpox cnyxfH NpoBoOLA [0 TOABAEHWR YCTANOCTHHX HOBPEXLSHMI OIpe-

AenseTca BHpAKEHHeM

1
Q= —p— . (I1.1?7)
3, —-
i N
OcTaTouHHT CPOK CIHYRCH COCTEBUT
Q,=a-ap, (II.18)
rIe Qp - CPOK BKCIUIyaTaluy NpoBOJS K MOMEHTY NpPOBENeHUA OLeH—

Ku, JNer.

4,6, [lpomepra opdpexrTHBHOCTM LeficTeuA racuredelt BuSpauuy ocyme-
CTBIAETCA IIYTeM OJHOBPEMEHHO! yCTaHOBKM He MEHee, ueM IByX Ipu6o-
pOB M3MEPEHMA BHOpPAlMM: OLHOI'O - Ha IIPOBOLE, B3aMMIEHHOM racuTeas-
Mit, & Opyroro - Ha nposole €3 racureneil, ¥ CPaBHEHUM DPESYJAbTRTOB
usmepenmii. lloxasarenem sfdexTuBHO! PaGOTH racuTens ABIAETCA OTCYT—
CTBHE 34perucTPUpPOBaHHOR NPUCOpOM onacHoil BUOpauUuy He BaMISHHCM
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npomose. Xopomelt padoTo#t PACHTENRA CMELY®T CUMTATH yMEHbIEMye MaK-
CHMANBHOR aMIMUTymn Bupaumu Gonee uem B 10 pas, ymoemersopurens-
HOit - Gosee wem B O pas.

S. lopamox ycraHOBKM racuTeneit BuGpanmu B
SonbmUX NepexoiHHx NpoJierax

5.1. [lposepurp HanMume BCEX THUIOB racuTefeil, IpeIHA3HAUEHHHX
LIS yCTEHOBKY H8 NAHHOM Iepexoje.

5.2. llpoBepUTD KOMILIEKTHOCTD AETaNeil KaXROT'0 I'RCHTENAA; HaJuune
6onTOoB, raex, maic, 3aMKOB, NpeloxpaHuTenelt ¥ COOTBETCTBME THIE M
OCHOBHHX pasMepoB racurenas (pasMep Ipy3oB, AMAMETp TPOCHKa, ATMHA
racuTeNs, pasMep I'yfOK 3axuMa) NAHHHM uepTexei.

5.3. lposepurs, CBOGONHO JW HABMHUMBEDTCA Taiik¥ Ha 60AT, He
IPOTHYTH AW TPOCUKU racuTeNeit; npu HeoGXOAMMOCTH — BHIIPABHUTD.

5.4, llpoBepurb COpacHBaOLMA MEXaHH3M IacHTeNeil cOpacuHBaomero-
cq Tuna, LA 3TOrO:

2) yCTEHOBUTH TACHTeNb C BHHYTHM IpEAOXpaHMTENeM He TOPU3OH-
TAaJBHOM OTpesxe NpoBoja (WM cTepxie) COOTBETCTBYDEEI'O AMaMeTpa,
cnerra (pyxoit) saTAHyB GOAT, CTATMBAKWMI MEKM TacHTeN.

Ilpy aTOM OTBEpCTHA LA NPEeLOXPAHHTENS B meKax W PacHopHOH
BTYJNKE JOJAHH COBNAJATDH M NPELOXPAHMTENb 3 MELHOM MPOBONOKM aue-
MEeTpoM 2-2,5 MM HOJKEeH CBOGOZHO IPOXOAMTH B OTBEDPCTHE;

B) YCTAHOBMB IaCKHTENb, KAK yKasaHO Bume (6e3 npefoxpaHuTeNs) ,
TONKAR Pykoit B Topel rpysa, NPOBEPUTb, KAK CXONAT HIXMME BHCTYIE
mMeK C PacrnopHOR BTYNKM, CBOGONHO Jk NOBOpauUMBALTCA MEKM Ha GoxTe,
OCBOGOXI8A NPOBOL, ¥ Kak cOpacuBaeTca PacuTeNb C IIPOBOJE.

5.5. llpm nmpumenenus cOpachBaruuxca racuresejt 3aroToBMTH C
HEOGXOMMMEM 38I1acOM NpelOXpaHuTeny us MejHOK Msrkoit (oTowmxenHoR)
npoBoxoxy guamerpom 2,0~2,5 mM; mimna npepoxpanurens - 90-I100 mm.

5.6, [lpoBepyuTh HanMure ¥ IPABUNBHOCTE YCTAHOBKM OTGONHHX my-
TOB H& POJMKOBEIX MOANEPAUBANIMX YCTPOHCTBAX NPOMEXYTOUHHX Nepe-
XOIHHX OIOP COTJIACHO MOHTaXHHM ueprexaM. O6paTvTh BHWMaHUE Ha
KpeIuleHye WMMTOB ¥ NpaByWibHOE pPacroJOXEHMe NMpPOpe3y muTa OTHOCH-
TeNbHO NPOBOJA.
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llupuxa NpOpesy B AOCKe MuTA JIOJNXHA OHTb JJIA NMPOBOJOB AMaMeT—
poM:

ao I3 mm - 30 mMy

14-30 mm - 40 wmM;

3140 mm - 50 mmM.

5.7. YcranoBka racurele#t Ha NPOBOJAX M TPOCAX NEPEXOAHHX MpPO=—
JIETOB IPOMSBOIMTCA HA PACCTOSHMAX, YKO3GHHHX B MOHTANHHX UEPTEXaX.

5.8. B mecrax mopBeca MpPOBOJOB ABYX TACHTENel cHauaja ycTa~
HABJIMBAGTCH BTOpOH, a 3aTeM Nepswit 0T Onopd racureab. lipy sToM
HEOGXOZMMO OGEecNeunTh TaKOe DACNOJOXeHHe racurefeft, IIpu KOTOPOM
OHM 6YAYT pacnojaraTbCA CTPOTO MOA MPOBOAOM ¥ CYAYT HANERHO 3a-
KPEIUIEHH .

5.9. YeraHoBKa racureneil BUOpALMM COPACHBANMErOCA THME NO-
W3BOOMTCA B CJemyomell MoCAeROBATENBHOCTH

&) BHHYTH TPELOXPAHWTENb, NPOBEPHYTH TPOCHK C IpysaMu He GOA-
Te TaK, UTOGH HMAHME KOHLN WMEK COIUIM C PaclOpKM. YHepxuBas racu-
TeNb B TAKOM IOJIOXEHUM, PasSEBMHYTb I'YOKK 38XMMA M BBECTH MEmIy HU~
MM NPOBOL, NOCJE yero, NMOBOPAuUMBAA TPOCHK C Ipy3aMd Ha Goare,
BBECTH PACTIOPKY MEXLYy HMNHVMM KOHIIOMM WHeK.

[lpvnepxuBan racuTelb PYKO#, 3aBEPHYTh OT PyKM railky ¥ BCTa-
BHTb IPELOXPAHUTENbP B CKBOSHOE OTBEPCTHE MEK U PACIIOPKH;

6) YCTAHOBUTb TacuTelb TOUHO HA YKABAHHOM B MOHTANHOM UEpTe-
xe paccTogHuy (OT TOUKM CXOHA NPOBOAA C PONMKA JUGO OT Kpad 3a-
WMTHOX MyPTH HO CEepeiyHH 3axuMs racuTend).

llposepuB NMPaBMUALHOCTH DACTONOXEHMA T'ACHTENA Ha NMpOBOAe, 3a-
THYTh BHCTYNAKNMME KOHIH NPEeJOXPaHWTEeNA ¥ SATAHYTH KJIOUOM 0 OTKa-
3a raiflky 6onra, TAK UYTOOH TacHTENb HEJEXHO O 3aKpPeIIeH Ha Mpo-
BOZle ; MDY TIPMMEHEHMM TLIACTMHUATHX 38MKOB (CTONMOPHHX mAitG) oror-
HYTb MX Ha I'DaHM T'ONOBKM GONTa M rafiku.



Opunoxenune 2

TUIIOBHE METOLH BAUMTH [POBOLOB
OT KOJEBAHWA B NOAMPOIETAX

I, KomeSanua mpoBojioB B MOANPONETAX .
[puunHE BOSHYKHMOBEHUS ¥ BN KOJeGaHuil,
BHSHBAEMHX A3POJAMHAMUUECKHM CJEIOM

1.1, KoneGaHusMu NMPOBOKOB B NOANPONETAX WIM CYGKONECaHUAMYU
(ot aurmmitcroro repmuna Subspan Osclblation)nasuBanrcs BHIHBaeMue
BETPOM NEPUOAMUSCKHME KONECOAHUA I'OPHU3OHTAJNBHO DPA.CINONOKEHHON (wm
SaHVMame] [ONOREHMe, GNM3KOEe K IOPU3OHTANBHOMY) NApH MPOBOKOB
pacmerenHol fasu (pacmenneHHHX IPO303AMATHHX TPOCOB), HPOUCXONA-
mMe C ONHON WIN HEeCKONbKUMM TONYBONHEMM Ha yuacTxax (HasHBaeMuX
NOANPONSTaMH) MeXLy COCEIHMMU BHYTPMPA’OBHMM NMCTAHUMOHHHMK paC-
NOpKaMM C Y3JOBHMM TOUKAMM B MECTAX YCTAHOBKM DACIOpOK JMGO BOMU-
3au 3amumMoB pacnopox (puc.lR.I).

I1.2. HomeGanua mpoBOZOB B NMOANPOJETZX ABJAANTCH HauGoNee uac-
TC BCTpeuamueiics pasHOBMAHOCTHOD KOJCGaHMIA TPOBOJOB, BH3HBAEMHX
aspopvHamMuueckuM ciiepoMm. HomeGawus NMpoBOAOB, BH3HBAEMHE a3pOAVHA~
MAUECKMM CJEJO0M, BOSHMKAKT, KOrAg MNOABETPEHHHH NPOBOL TOPU3OHTANB~
Hoft mapu mposonos Bl nonapaer B TYpOYNEHTHHIA 85POAVHAMWAUECKUA MO~
TOK 3a HABETPEHHHM ITPOBOXOM. HepeTpeHHHM HeswBaeTCa NepBHE NO Ha-
NPaBjieHUd BO3AyMHOTO IOTOKAa IPOBOJ, TIOABETPEHHHM — BTODO# IO Ha-
TIPABJIEHKI BETpa MPOBOL TOPU3OHTANBHON IapH.

1.3, HoneGamya mpoBopnoB, BH3HBAEMHE *3INPOAVHEMUUESCKUM CIHEJOM,
BOBHMKERT TIpW AeCTBUM DABHOMEPHHX BETPOB B [uanas’oHe cKopocTei
or 7 no I8 M/c. UYame Bcero Taxme xoneGaHUs BOSHUKELT IIPU OTCYTCT—
BMM OTNOMEHMt Ha mpoBojax (B BHOE TOJOJeHA, MOKDOIO CHEra, M3MO-
posyu) B cyxyw moromy. OmHaxo HaSMOIANTCA Clyuay BO3HUKHOBEHWA KO -
neGeHuit BO BpeMA LOXOA, & TAKXE TPV HAJIMUMM OTJIOXEHMI HA TIPOBOAAX.

XapaxTepHtle PASHOBUOHOCTY KOJeGaHW! TPOBOLOB, BH3HBAEMHX
BOSLEACTBYEM 23DOJMHAMUUSCKOTO clela, MoxasaHH Ha pyuc.llR.R.

¥s Bcex BumOB KoJEGaHMit ITDOBOLOB, BHBHBAEMHX &3POIMHAMUUEC—
KUM CJelOM, cyOKONeGaHMA BCTpEUANTCA HauboNee uacTo M Hanboyee
onacun (puc.lR.I, IR.2a). Cocrapnammme ropuaoHTANBHON NAPH MPO-



Puc.lR.I. GopMu koNMeGaHmit NPOBOIOB B MOAIPONETAX:
0 - ¢ oiHOR TONYBOMHO! Ha MOAMPOAET; 0 - ¢ ABYMA NOJyBOJHAMH
Ha nogmponeT; L' - ysen xoneGaMuit; 2 — myuHocTb koneSenwii;A -
INVHA BOJHH xoJeCaHuit; A - aMILINTyla KONeOaHuit; ol - yroa
koneSanui B mogmponerax; O - TPaeKTODUA ABHMREHMA MPOBOLA B
TYUHOCTH BOJNHH KoneCanui

Puc.lR.2. Bumu xoneGanyt mpoBOJOB, BHIWBAEMHX BO3fefiCTBMEM &3PO-

IMHAMUYECKOT'0 clefia: @ - KoJeCaH¥a NPOBOJOB B Mognpoxerax; O —

BEpTHKaNbHNE KOJNeCeHWA; § — TOPHU3OHTANBHHE KONECAHMA; 2 ~ Kpy-
TWIBHHE KOJeOaHusa

J

Puc.l12.3. AspopmuHampueckme Cuam, nefct-
ByOOME HB NONBETPEHHH! NpPOoBOL: L — MOmB-
emyan cuaa; D - cuia Jo60BOr0 CONMPOTHBIEHMA ;
1 - naBeTpeHHHli MPOBOA; & - TPAEKTOPUA LBUXE—~
HUf NOLBETPEHHOTO NPOBCAa; 3 - TpaHHUIe a3po-
JOVHEMHYECKOTo c.ue%a; 4 - 3mopa MOTBEEMHON CHMH
= roYEHMH CHelia; O — 3MKpa JO60BOI0 CONPOTHB-
JIECHHA B CEUCHHA Cleja
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BOLOB MyyKe ABMXYTCA B NPOTHBOpA3e MO SIIMNTHUUSCKMM TDACKTOPHSM

C TYAaBHOf OCHD BJUIHMICAE, CMSrKa HexJOHHOR X rOpM3OHTamM, HauGoxee
TUNWUHEMK ABJIADTCA ABMXEHMS C OJHO/ NOJYBONHO! B MOAMpONETE. Kone-
GaHusg ¢ Gosee ueM LOBYMA MONYBOJHEMH B [CANPOJNETE BCTPEUANTCA PEf-
KO.

Bupu nsuxenwit MPOBOROB, MOxasaHMue Ha puc.lR.2,0 - MR.2,2,
XapaKTEPU3YDTCA HE3HAUUTENBHHMU YIMEHEHMAMY QOPMM [ONEPEeuHOro ce-
yeHna Nyuka (WIM paccTOAMMA Mexiy NPOBOLAMM B NMyuxke). B arux cay-
yagx MyyoK HATIOMMHAET KONEGNOUYNCcA JeHTy. [y aTux Bnmax xomeGe-
MUt HaGNPEARTCA KOMOGUMUDOBAHHHE LBWNEHHA MyuxkoB: B cryuasx [1R.2,6
uR.2,8 nswrenve no BEPTHKAJY ¥ FOPUSOHTANW COMPOBOXRLAETCS Cla~
GhMM KPYTWUIbHEMY KoNeGaHuaMu, B ciayuae [R.2,2 KpyTwibHHe koneGa-—
HUA CONPOBOXIENTCH NEPEMEHEHHWAMH B BEPTHKANBHON IDIOCKOCTH. Ans
dopm [R.2,6 =u R.2,8 wausonee XapaxTepHH KoJeGauus ¢ OgHo#, a
uame - ¢ AByMs MOJYBONHAME B npolere, mas gopmu (2.2, 2- mHoromo-
JIyBONHOBHE KONEGAHMA C UMCJIOM NONyBOMH fo 8. [lpy BOSHMKHOBEHMM
KoneSaHuit ¢ ABYMA WIM GOJee NONYBOJHAMM MECTOMOJNOXEHHE y3JOB Koje-
Canvili He COBMafgaeT C MECTaMy YCTAHOBKM [IMCTAHIMOHMHHX DPACIOPOK.

J.4. VecnenoBeHus SBNEHWA KOJNeGeHw# NMPOBOJOB B NOMIPONETEX
(cy6roneGanuit) mokasamu, uTo 3TO xoNeGaxma Tuna gsarrepa [3] .
lpu BO3fe#CTBMM BETPOBOI'O MMOTOKA HA [Ba MAPAJJIENIEHNX IPOBOJS, Ha-
XOJAMUXCH B TJIOCKOCTH, GANBKOR X IOPHSOHTANBHOR, NOABETPEeHHH! npo-
BOJL TIONAGAET B aSPOAMHAMMUECKWA CJles HABETPEHHOI'0 NMpoBoja. [ipu
3TOM He MOJBETPEHHHI NPOBOL REfiCTBYeT a3pOAMHAMUUECKAA NOXBEMHAN
Cula ¥ cuna JOG0BOT'O CONPOTHBIEHWA, KOTODHE M3MENADTCA N0 3Haue-
HUD ¥ HANPABIEHUD C MSMEHEHMEM TOJNOXCHUA MNOLBETPEHHOTO NPOBOIL B
a9pOIMMaMIYecKOM cllene HaserpenHoro (puc.lR.3).

llogpeMHas cujla Bcerjs HanpaBleHa K LEHTPAJbHOA JMHMM clela.
llompemuasn cuna yeenvuusaercs oT O y rpasui clefia OO MaxKCMMyma Mex—
Ry rpaHuue#t ¥ LEHTpaJbHOR JuHMeh clega ¥ yMeHpmaercs no O y uenr~
PaNbHOA JMHMM CRSLA. SHAUCHME MAKCUMYMA TIOTBEMHOM CHIH 38BHCHT OT
DPacCTORHVA MeXLy [POBONAMM Y YMEHLUAETCA C yBEJNWUEHMEM DACCTOSHWA .

JoGoB0oe COMPOTHBAEHNE MMEET MYHKMYM HE LIGHTDANbHO! JMHAM 83—
POAMHEMUYECKOI'0 Clema, THEe CKOPOCTH BETPOBOTO MOTOKE MHHMMAJIBHA ,

W CHMMMOTDUUHO BOBDACTAET HO MAKCHMYMa y TDAHHI clela. SHaueHue
MBKCUMyM& JIOGOBOTO CONPOTHMBIEHMA ABNASTCH DVHKLMEN SHAUMTENBLHOTO
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uucsMa NapaMeTpoB, TAKMX, KAK UMCHAO PeiiHOAbuca, nepuBHOCTH NOBEpX-
HOCTH NpPOBOJIOB, KOHCTPYKIMA BHUTOT'O NPOBOJA, TYPOYJNEHTHOCTH BETPO—
BOTO TIOTOK&, BJAXHOCTb BO3OYX8 M T.M.

1.5, OcHOBHHMM BeMMUMHAMM, XAPAKTEPUSYOUMMM KONEGAHUA MPO-
BOAOB B IOAMpONETaxX, ABNADTCA UACTOTA, JUIMHA [ONYBONHH M AMILUIM~
Ty#a KojxefaHuit.

Yacroroit HaswBAaeTCA UMCNO IMKIOB KoXeGaHuit NPOBOZA B MOA-
nponere B TeueHue L c.

LavHo#t nonyBoONHH kOJNeGaHWi HA3HBAETCH PACCTOAHME MENLY ABY-
Mf COCENHMMM Y3JZIOBHMM TOUKAMM KOJNEGaHWi; LBE cOCelHKe MOJyBOJHH
06pasyoT MOJHYD BONHY koJeCaHui.

AvnnuTynolt xoneGaHwt MPOBOAOB B MOAMPONETAX HA3HBAETCA 3HA-
YeHHe HAKGONbMero OTKAOHEHHA NMPOBOLA B MYWHOCTH MONYBOJHH OT Hel-
TPEJIBHOT'O TIOJIOMEHHMA [MPOBOJA; TOJHHIA pasMax koJeGeHuit B NyUHOCTH
NONYBOJHH PABEH [ABOMHON amMrMTyie komeGammit.

I.6. YacTora xoneGamuit NPOBOja B NOANPOJETE 3aBHCHT OT AJIM-
HH TIOJIyBOJHH M MOXeT OHTb ONpejeleHa Mo gopmyne

w=" T

22 Vm (.1)

YMCHO NonysoXH B nogmpoxere (uame Bcero n = I);
- LNvHA MOGJIpOJIeTa MEeMAy COCeSHMMHM DACIODKEMHM, M;
- TgXeHve B nposoje, H;

m - macca IPOBOJA, KP/M.

HauGonee wacro xonefaHus B IOLITPONETAX MPOUCXOUAT C YACTO-
ramyt or 0,7 po S I'm.

1.7. ABofiHue amrmMTyN KodeGamuit A B mojmponeTax AAMHON
30-40 M o6uuno He mpesumant 0,1 M, B noanpomerax mmmo#t 60-80 M
cy6xone6aHus MOTYT AOCTHraTh Goasworo pasmaxa: 2A = 0,3-0,5 M.
Takue KONEGAHHMA CTOCOGHH BN3BATbL COYNAPEHME IIPOBOLOB B CpefHet
YACTH TIOANPOJETA.

1.8, VamepeHre aMIIMTYIH OTKJNOHEHHMA MPOBOLR OT HEHTPAJILHOIO
TIONIOXEHHUST MOXET OCYMECTBIATHCA MEXAHWUSCKMMM YCTPOKCTBAMH, 103~
BOAAKMYMY MKCHDOBATh MAKCHMAJNEBHHE 38 NEPHOM HAGANICHHA DPA3MAXH
KoneGamuit MPOBOLOB B auanasoHe oT 50 no 400 mm (2A = 50,

100, ..., 400 mM). PerucTpaToOpR KOXEGaHM! YCTAHABAKBARTSA B Rylie

roe

~N D
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HOCTH TIONYBOJNHM KOZeGaHWli — B CepefyHe NOAIPONETA MEMAY DACTIODKAMH.

2. BrusHue ycnoBuit NDOXOXIEHHMA TPACCH, KOHCTPykuuu Bl
W OpHMeHAEMOR JMHERHO! apMATYpH Ha MogBepXeHHOCTh Mpopogos Bl
KOJAEOaHUAM B INOANPOJAETAX

2.1, ['pyumHOli BO3HUKHOBEHMA CYOKONAEGAHWIA TAK Xe, K&K M D0)0-
BOt BuGpaUMM NPOBOJOB, #ABAfETCA Berep. Hambomee ycrolfiumene M MHTEH-
CHBHHE KOJeGaHuA NNPOBOAOB B NOAMPOJETAX HAGINJANTCH NPH BETPAX CKO~
poctep 9-15 M/c, HanpaBmenHwx nog yraom or 90 no 45° % ocu Mwum.
llpu 3TOM C yBeNMueHHEM uMcla NPOBOJOB B IMyuke HaGNNuAeTCA TEHAeH-
MR PA3BUTMS MHTEHCHMBHHX KONeGaHuii Npy 6ojiee BHCOKMX CKOPOCTAX
BeTpa, Tax, HanpyMep, MHTEHCMBHHE CYOKONeGaHMs NPOBOJOB ITyuxa
¥3 BOCBMM COCTABJANIMX HAGHMOANTCH NPpM cxopocTax Berpa 12-20 m/c.
970 OGBACHAETCA TEM, UTO IDH CPERHMX CKODOCTAX BETpPa B a3POAKHAMM-—
YeCcKHit clel HEBEeTPEHHOTO NpOBOJA NONANAET MOABETPEHHWHA NMPOBOL, KO-
TOpEI NPH OTCYTCTBHH BETPA HAXOUMTCA C HABETPEHHHM HA OQHOX T'OpH-
soHTaxn. [IpM BHCOKMX CKOPOCTAX BETpa IOM meicTBMEM HANOpa BeTpa
TPOBOJla OTKAOHANTCA ¥ NOJABETPSHHHY MPOBOA BHXOAMT U3 &3POAMHaMU-
YEeCcKOT'0 Cllefia HABETPEHHOIO, UTO NMPUBOOUT K TPEKpameHun cyGkoneta-
Huit. C yBeanueHweM uucxa cocrapnsomux Myuxa (BocsMu u Gonee) or-
KAOHEHKEe IPOBOAOB NOA NEACTBHEM CKOPOCTHOI'O Hamopa BeTpa NMPUBOAMT
X TOMy, UTO B aspOAyHAMWUEecCKui{l cjef NOTMAlAWT NPOBOJA, HEe HEXOAMB-
mMeCH B HEM TNIpDM OTCYTCTBMM BeTpa W IPM CPefHMX CKOPOCTAX BeTpa.

2.2. Tomorpapmueckre ycnoBus NPOXOXNeHus Tpacch Bl (penped
MECTHOCTH, PACTUTENIbHHI NOKPOB ¥ Pa3HOI'0 POJA COOPYXEHHA BOAMBH
JUHMY) OKAa3WBAMT CYMECTBEHHOE BAKAHME HA XGpaKTep aspoAsHaMHuec-
KOr'0 NOTOK&. XapaxTepHue OCOOEHHOCTH Tonorpapuy, BAMALNME Ha UH-
TEHCHBHOCTb TYPOYJEHTHOCTH BeTpa, npuseferu B Taén.3.1. TypSyzenr-~
HOCTH &3POJNMHAMHUECKOT'O NOTOKa NPMBOZMT K OCHAGJNEHMD CBABEHR Mexny
PE3YALTAPYNMAMHA S3DOAHHEMHUYSCKIME CHUASMHM, YTO yMEHbHAET IOKBEPXEH-
HOCTb MPOBOJOB CYCGKOXECAHMAM ¥ X WHTEHCHBHOCTS [ 3, IO] . Hamu-
Gonee OMAcCHHMM C TOYKM 3PEHMA BOSMONHOCTM BO3HHMKHOBEHMA cySkojefa-
HUll M MX MHTEHCHBHOCTH cuuTawTca yuactkh Bll, mpoxopamue no mecrt-
Hoc™ xarteropuit I, 2 (cMm.ra6n.3.1), a Taxwe momepex I'OPHWX LOJNMH
M TAYGORHX OBDPATOB.
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2.3. Pemammee BauAHME HAa BO3MOXHOCThL BO3HHMKHOBEHMA KoseGa-—
Hyft MPOBOJIOB B INOANPOJIETE OKABHBAET KOHCTDYKLMA pacmeruieHHo# ¢a-
su (mau rposorpoca). HoneGamusm B noamponeTe MOfBEpXeHH I'OPU3OH-
TaNbHHe WA GAM3KME K IOPU3OHTAJBHHM NAPH NPOBOAOB NyUK&, B KO-
TOPHX TMOLBETPEHHH NPOBOJ HAXONMTCA B 83DPOLMHAMKUECKOM Clene
HaBETPEHHOr'0 NPOBOJA. VHTEHCHMBHOCTh BO3HEACTBHMA Ha IIOABETPEHHKI
NPOBOJ A3POAMHAMHUECKOTO Clefa, CO3JABAEMOr'c HABETPEeHHHM, B 3HA-
UMTENLHOK CTENeHH 3aBMCHUT OT DACCTOAHHA MEXAy NPOBOJAMK Iaps.

OrHocuTensHO® paccrosHme Mexiy nposomamu (puc.llR.4) mupa-
maercAa B Bume otHomenus a /D , rle d - paccTOsHMe Mexny NpO-
Bogamu; D - guamerp npoBomoB. YBeauueHue oTHomeHus a/D  cro-
COGCTBYET MOBHMEHU YCTORUMBOCTH T'OPM3OMTANBHON Napu NPOBOAOB K
xonedanimu, BH3HBAEMHM BO3[EACTBHEM APPOLMHAMUUECKOTO CHEIs
[3, I0] .

Hanpabewve
bempa

/panuya a3poduHanuvecKoeo o

Puc.ll2.4. Cosganne yrza HaxJOH8 NApH NPOBOZOB
IyuKa :

+ ol ~ NONOXKTEAbHUI YI'OX HAKAOHE;—ol ~ OTDHLA-
TeAbHHH YoM MAKJAOHA; O ~ PacCTOAHKHE Mexny
IPOBOJIBMH B COCTOSHMH NOKOA; 1) - nuaMeTp Ipo-

FTITY

He cymecTsyomdx avmuax orHomemme (/D OOGHWUHO HAXOUMTCA B
npepexnax or 10 mo 20, Omur sxcnayaraumu B noxasusaer, uro mpH
orHomeNuy a/D B npepexax 16-I8 oSecneunssercss CTAGHIBHOCTD
Nyuxe. ¥S ABYX I'OPMSOHTAXBHO PACMONOXEHHHWX NMPOBONOB, & Takwe
AR TyuKe U3 TPeX COCTRBAANGMX. [AA NyuKOB M3 UGTHDEX COCT&B-
RAOUEX B (OPMe TIPABMALHOI'O KBAAPATA C ABYMA CTODOHAMM, Iapax-
AeABHHMI TODMSOHTY, & Tax®e JAA IIyuxoB M3 MATH ¥ GoNee cOCTaB-
asomux oTHomenwe @/D noAmMO OwTh Me Memee 20 [3]

BoamoxHuMu crioco6amu ysexavuemms orHomerus d/D amaswres,
HaNpMMep, 38MeHE HBYXMDOBOJHOTO NOPU3OHTANBLHOTO IyUKe TPeXINO-
BOJAHHM C NPOBOLAMY MOHMBIIEI'0 AHAMETDA, HCIONbIOSAMNHE POMOOBHE—
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HOPO NMyuKe U3 UeTHPEX COCTABAADMMX BMECTO NYUKA ¥3 TPEeX NPOBOKOE.
2.4, lpyr#M KOHCTDYKTHMBHHM (GAKTODPOM, BAXAKUIMM Ha MOAREDPXEH-
HOCTb NPOBOLOB KONGGAHWAM B TOANPONETAX, ABAACTCA HAKNOH K TODH~
30HTANM Napsd HPOBONOB, CO3JABa&EMHH C LSNBD OCNAGNEHMA BO3leilcT-
BHA HA IOABETPOHHHA NPOBOL 89PORVHAMUUECKOTO CRElia HABETPEHHOI'O
nposofa. llp »TOM yroa HAKAOMA K TODH3OHTAAN HE OGASATONLHO HOA-~
XeH ONTb BEJMK HACTOMLKO, UTOOW BHBECTM NOAHOCTHD NOSBETPEHHHN!
MPOBOL ¥3 30HH ACHCTBHA A3POAMHAMUUECKOI'O CHOJR HEBETPEHHOTO.

CosnaBas HAKNOH MApH ITPOBOAOB IYUKA C USALD YMEHLEGHMS NOf~
BEPXEHMOCTY €ro KoZeGaHufAM, HCOOXOUMMO YBA3HBATD HANPABASHME MA~
KAOHE C OXME2EeMHM NPecONAmANNHMM MallpARNGHMeM BeTpa N0 OTHOMEMHD
K JaMHoMmy nyuxy. HawuGoxee uacTo HecTaGMABHOCTDL Iapsl NPOBOAOB
NpO#BAAETCA NP HAKNOHS fiyuka B AvanasoMe or 5 go 15°, Harmpas-
JleHye HAKNOKa BBEPX MAM BHM3 TIO OTHONEHMD K I'OPM3OHTANBHOM MAOC-
KOCTH, NPOXOAAmER yepe3s OCh HABEeTPEHHOro IPOBOJA, HEO6XOLMMO
BHOMPATh C YyYETOM KOMPMIypalliu nyyxa. YPOJ HAKAOME CUKTAETCA No-
NORUTEALHNM, 6CAH NNOILBETPENHI NPOBOR HEXOAXTCA BWIlE OCH a3pPOay-—
HOMVUECKOT'O CAEeRg HABETPEHHOT'0, A OTPMUATENBMHM, ecaw Huxe (cu.
puc.lR.4).

Inr ofecnieyeHus CTAGUNLHOCTH POBOJOB YI'OX MeNAy IMOCKOCTHD
Tiapsl ITPOBOJIOB IyYKa ¥ HANDPABACHHEM BOTPOBOT'O NOTOKA HOAXEH Ipe-~
sumars 200, [lpy 5ToM HEOGXOAMMO YUMTHBATH, UTO NOXONEMHE MApH
NPOBOJOB IPY BOSHENCTBHM BETPOBOIO NOTOKA H3MeHseTcs. Hanpumep,
B NpONETe C ONVMOUMMMM TOALEPXMBANGUMY THPAAHAAMA K3IOAATOPOB IO
KOMIJAM HAKNOH Iaph IPOBONOB, IOPH3OHTANBMOA B yCXOBMAX GeaBeTpud,
oA LeitcTBMEM BeTpa MOXET NPEeBHCHUTH 20°, ¢ Apyroft cTOPOHH, IYUOK
C HAKXOHOM B cepenmue mpoAera 20° x FOPHBOHTANBHON ILIOCKOCTH MOA
JieficTeMeM BETPA ONPEASACHHOI'O HANPABAEHHWA MORET 38HATH MOJOMOHUE,
6AMBKOE K TOPKSOHTANBHOMY.

Heo6xomnMO Taxke YUMTHBATH CASHYNUHE MMPHUYHE BOSMONHBX H3-
MEHOHM! HAKAOHA IyuKa TDOBOLOB M0 CPABHEHMD C MPCEYTHHM: HEOOM-
HOKOBHE TANMGNMR B PASIMUMEX COCTABAANMKX NyuKa, pasHie ko3ddu—
LMeHTW BuTANKM (NoXayuecTi) NPOBOKOB Iyuka, NAsAWUMNE VANMMEHMS
[POBOJOB MOJ, ASHCTBHEM HEOUMHAKOBHX PONOJELHMX HATPY30K M T.[L.
JoArocpouHie MSMEHEHMA HAKJNOHA ITYUKA 110 CPABHEMHMD C MMPOEKTHHM
MOTYT LOCTHrarTh NOCAE HECKOAbKHX NeT sxciayaralyuy Bll spauewns
nopapxa 8°.
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Omams ¥3 cNOcOG0B OTPAMNYEHMs KOXEGaMMii NpOBOJOB B oA~
poXeTax MOXeT CAYKMTbL 3a8KPYUMBAMH® Nyuxa MPOBOAOE MO CIMDANH
nyTeM OBOPOTA ITyUKa M& YIOX MCpPALXA 15° na Kaxpo#t ¥3 Omnop B
MPOTHROIIONOXMX MAMPABAGHMAX M& COCEOMMX ONOpax (c NOMOmBD MC-
NOXB30BANMA YIMUMEMMWX NORBOCHHX CKOO HA KOpoMscAax MORIepxUsa-
paux ycrpoitcTs). [py 3ToM NMoAoXeHHe MNOABETPEMHOI'0 [IPOBOSA B a3po-
AHMBMHUECKOM CXEHe HaBEeTDGHMOI'C SHMAUMTENBHO HSMEHReTCA BJoAb (pa-
3u, YTO OKA3WBAeT Ha NYyuOX NPOBOLOB CTAGMAM3MDyNOmee Bo3jeitcT-
e [II] .

2.5, YveHbmenue LNWH TONIPONETOB ABAAETCA S(HEKTHBHMM Cpei-
CTBOM OTDEHWUSHMA KOXeGaMuil B NomNpoAeTax., YACTOTM COOCTBEHHMX
KoxeGaMuit NMPOBOLOB B NOAMPONeTE OCPETHO IMPONOPIMOHANLHE @ro AXK-
He. YBeAnyeHHe COGCTBOMMEX UYRCTOT KOXESa&Mul! IPOBOLOE B NMOANPOAE-
Te NPHMBOOMT K BO3DACTAMMD KOJNMUECTBA 2MEpruM, paACCeuBaeMoy Io
IpYUMHEe a3POAMHAMMUECKOro memnpuposaHus. CxopocTs BeTpa, Tpefye-
Mas IJA BOBMMKHOBEHHMA ¥ TONUEDPXaMMA KONEOaHuA IOBOJOB Ha yuacT-
Kax Mexiy AMCTAHUMOHHHMM DACIODKaMH, HASHBAEMAS KDUTHUECKOH CKO-
POCTBD, BO3DPACTACT NPU YBEXUUEHUH KOAMUECTBE DACIOPOK B NpoXere
Bll. Hpuruuecxas cxopocTs serpa uid Bl ¢ Goxee xopoTkmMy mommpo-
Jeramy NO CpaBHEHuI cO cxopocThp Bas Bl ¢ Gomee mawmpmu nop-
moxeramu B 1,3-1,4 pase Goaplie IPM IPOUMK DABHEX YCHAOBUAX.

YBeauueHue TAXeHMHi B NPOBOJAX TAKXE HECKONBKO yBONMUMBAET
KPHTHUECKYD CKOPOCThH BETPS X3-38 BO3DACTAHUA COOCTBEMHHX UaCTOT
KoneGaKvit NPOBOLOB B NponeTe.

3. MecTa ¥ xapaxTep NOBPEXUSHHI NMPOBOLOB,
KSHBAEGMHX KONCOAHMAMM B IOLIPOAETAX

3.1. OnacHocThs xoneGaMuit ITPOBOJOE B MOANPOXETSX COCTOMT B
TOM, UTO TIPK NMEPUOAUUECKUX lleperutax NpoBOJAa B HEM BOIHMKAWT
LIMKAKUECKYE MEeXAHHUECKMe HAIPAXEHUS; CKAAIWBAACD CO CTATHUECKMM
HalpAXeHKeM HATSAHYTOI'0 B MpojNeTe IPOBOJA M HAIPAXEHHEM OT H3I'HOa
¥ CXaTHA B MECTax KPEIeHu#t, OHM C TEeueHKeM BPEMeHH MOT'YT Npu-
BOIMTb K ABAEHWD YCTANOCTH METaANa ¥ PA3pYMEeHHMD MPOBOJA IIPH
HelPAXSHMAX, BHAUMTENBHO MEHBUMX [pejeNa ero NPOUHOCTH IPK pas-
puBe .,
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OTMeuADTCA TAK®S NOBPEXLEHMS NPOBOAOK HADYXHOT'O TIOBMBA NpO-~
BOJOB B CEpeAVHe TOANpONeTa MO NMpUuMHe COYAAPeHMA IPU KOXeCaHWAX
B HORIIPONETAX.

KomeGSanus GpOBOAOB B NMOANPOXETEX YACTO ABAADTCA NPHUMHON pPas-
pymenus meraxeit apmarypm BI [I2] .

3.2. OnacHocTb NMOBPEXNEHMA ITPDOBOAOB B MECTAX KPEIIBHWA MX B
BMEMEHTaX &DMATYDH OIPelLeAA6TCA He CTOABKO AGCONDTMUM SHAUGMKEM
AMIUTUTYH KOAECEMMiA B IyUMOCTAX MNOXYBOAMW, CHOXBKO CTereHbD nepe-
TM6a NPOBOGE B MeCTaX KpeineMus. CTeneMb NepernGa NPOBOJA OIpPeAe-
AAeT JONONHMTENbHHE AMHAMMUECKME HAMDAXEHUA B MECTAX KpelMeHmid ,
KOTODHE MOI'YT NPHMBOAMTH K NOABAEHHO ¥ DASBUTHD IOBPEX[eHMit TpOBO-
za.

Crenexs mneperwGa NPOBOZA B MECTAX KPEIUIGHMs ONPELENAeTcA yr-
ROM OTKAOHEHMA MPOBOJA IPH KONBGAHUAX OT HEefTPANBHOTO INONONSHMA
{(pwc.[R.I, IR.5). Yroam orxnonenus mposoga (ywxam yrox xoxeGamuit) »
yrAOBHX MMHYTAX MOXeT OHTb BhUMCAEH 1o gopmyre, aHanormuwo#r (III.7)

w08l =6l
d - ”798/1/2 - 2’96 .ﬂ H (H2.2)
rge A - aMmEmTyna xoXeGaHMit B ITyYHOCTM, MM;

A - LAMHE BOXMM KOXeCaMMit, M.

OnacHumy cumranTcs CyGKOXeSAMNS, CO3EANUING YIXOBNE OTXAOME-
MM TPOBOJA y MECT ero fouseca XmGO0 y MECT BWXOLS N3 3aXMMOB pac-
nopox Goxee 10-20 . [Ipm xoxeGamuax B MomNpoxeTax MeHbmeR NHTEM-
CHBHOCTH He BOSHMKAET ONACHOCTH YCTBXOCTHHX NOBPEmAeHKR MPOBOAOB
B MecTex XPenAeHMWit, & TaKXe ONACHOCTM COYAAPSMMZ NDOBOLOB B Cpej-
Heft yacTH INOANPOASTA.

3.3, Pacropkx AXs Nyuxa NPOBOAOS pPacmenxenmoit fasum (pacumen-
XOHHHX TPOCOB), QPUKCHPYXUME 38JAHHOE DACCTOAHME MeXLy NPOBOJAMM,
LOXNHH O0EClieuMBaTh LNKTEALHYD MajesHyo padory Bll, me cospasas
ONACHOCTHK NOBPEXUEHNMA KAK CEMKX DPAchOpOK, TAK M MPOBOJOB B Mec—
T&X YCTAHOBKM DACIODOCK.

{lpu cyGroneSaHKax Ha PACTCPKM BO3JAEHCTBYNT UKKAMUECKH UBME-
HADIOWECA HATPYSKN, BHRUSHHMA W X&DAKTED KOTODHX 3ABMCAT OT HOPME
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M aMIUIMTYIH KOJeGaHut NPOBOMOB B MOANponeTax. B ToM cayuae, xorua
KONeSaHMA B CMEMHHX TOAMpONeTax Gausku no daze (puc.lR.5,a ), Ha
PACTIOPKY BO3LEHCTBYeT NonepeuHasd AMHAMUUECKAR HAIDY3Ka, AMILTMTYI-
HOe 3HAUEHHE KOTOPOR onpemensercs No Gopmyne

F=2% «}r , (112.3)

rae F - nonepewsas (mpopoxbHO# OCH MPOBOJA) HMHAMMUECKAR
Harpyska Ha pacmopky, H;

A - aMiIMTYna KONEGaHMM B NMyYHOCTH TONYBONHH, M;

¢ - pmme noamponera, M;

T - raxenve mnposoga, H.

[lpu xoNEGaHUAX B CMEXHHX NOAIPONETAX, NPOTHBONOJNOXHHX MO

dase (puc.llR,5,8 ), Ha pacnopky BosgmeitcTsyer usruGanmuyt (au6o
CKDYUMBALIMA - B 3ABUCHMOCTM OT KOHCTDYKLWM PACIIODKM) MOMEHT [13].

Puc.[lR.b. Qopma cySxoneGamuit NMPoOBOAA.:

Q- 6au3koe no pase B CMENHHX MOAIPOJIETAX 6 -

MPOTHBONONOXHOE 10 (Pas3e B CMemHHX NOLIPONETaX;

I' - 3axuM pacropku; & - mposogL; A - aMIIKMTYLA

xoneGaHuli B NMyuHOCTH NONYBOJNHH,; &L - yroa or-

KJOHEHUR MPOBOJA OT HEATPSNBHOTO MONOXEHUA B

MyUHOCTH no.uysomm;ﬁ/dz ;H#Jxma TIOXYBOJHH KOJNe-
a



M= 20 \TE e (12.4)

roe Elqx - MSTHOHAA XECTKOCTb NPOBOAA.

Tlp¥ HEHOCTATOUHON MEXAHWYECKOR NPOUHOCTH COCPEHOTOUEGHHHX
[IMCTAHIMOHHHX DACNOPOK MOTYT HAGAUWAATHCA YCTANOCTHME MBJIOMH 3Ne-
MEHTOB KODITyCe PACTopoX ¥ PASPYHEHMN ITPOBOACE INOBPERACHHHM JYUOM.

Pacniopku, npumenseMde Ha Bll, DOJMNHH BHUSpXUBATH JeitcTBHE
107 IMKJAOB HArpy3ox, ompefexmemax dopmymamu ([2.3), (IIR.4). CHu-
ROHUE MOMSHTHHX COCTABNANUMX HAIPY30K, NEeMCTBYOmMMX Kax Ha NPOBOA,
TAK ¥ HA DACNOPKY, AOCTUTaeTCH KPeIUIeHMEM MIaNeuHHX 3aXuMOB pac-~
nopox x xopnycy (pame wau TTe) C NOMOmBO MAPHKPOB, padoTaXUMX B
OmHOM AMGO B HBYX MXockocTax (B MOCASNHEM cayuae OCH WAPHUDOB
JOMXHH [epecexaThes) .
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aHeproipemmpuatu# OFT
105023, Mockma, CeMeHoBckMit mep., &.ID
Yuacrox oneparuesoR moxurpapmu CIO OPT'PSC
109432, Mockma, 2-# Hoxyxosckm#t mpoean, .9, crpoenmne 6



MMKCTEPCTBO TOUIMBA W SHEPTETHKH POCCHACKOR QELEPALMH

YIIPABXEHHE SJEKTPOCETEA KOPIIOPALYM POCOHEPTO

YAK 6I1.315.1

VOBEIEHVE OB VGWEHEHMW % I

"MeTonuueckux ykasaHu#t no THOOBOR samure OT
BUOpaLMM ¥ cy6xoaeGaHuil NMPOBOAOB M I'PO303AMATHHX
TPOCOB BOBAYNHHX JWHuA 3AEKTpONepenaud HampAXeHUeM
35-750 xB". PJ, 34.20.182-90 (d.: CIO OPTP3C, I99I)

PaspaSorano Haywno -uccreforaTeXbCKmd MHCTHTYTOM 3MEKTPO-
sHepreruxy (BHUD)

Venomurens C.B.TPORMOB
CornacoBaso ¢ uHCTUTyToM "dneprocersmpoexr” 15.03.93 r.

YreepxueHo YrpasneHueMm axexrpocerel xopnopauuu Pocauepro
<25.03.93 r.

TnasHu#t urmenep B.B.CJOEB



Dynxr 5.3.1 usxomurs B HOBOR pepaximu:

"5.3. Sammre OT BMOpAUMM NyUKOB M3 TpeX M GoNEe MPOBOAOB

5.3.1. Ha npoexrupyemnx ¥ coopymaewsx Bl ¢ pacmerneHHo#
¢asoft w3 Tpex nposofaoB B npoxeTax AnuHOK menee 500 M M mpu
Tpynnoso#t ycTaHOBKe MapHHX AMCTAHLMOHHHX PACIOPOK C WUHTepBaJa-
My jio 40 m Ha mecTHOocTH Karteropuit I, 2, 3 (no ra6n.3.I) u ¢
wHTeppanauy f0 60 M Ha mecTHOCcTM Karteropuit 4, 5 ycraHoBxa ra-
curene#t Bubpauuu He TpeGyercA.

Ha pe#icrByomux Bl ¢ pacmenneHHo#t gasofi us Tpex mposoacs
B nposnerax anvHo# meHee 500 M ¥ npu rpynnopoit yCTEHOBKE NApPHX
JAUCTAHUMOHHEX PACNOPOK ¢ MHTepBajiauu fo 60 M Ha mecTHOocTH kaTe-
ropu#t 1, 2, 3 pexaMeHuyeTCA YCTAHOBKA [ABYX HOMOJHMTENBHHX Ipynn
PACMOPOK B [ABYX Giumafimux ¥ ONOpad MOANpONETAX: B NEPBOM - y
ONOpH H& PAacCTOMHMM, PABHOM ONHOW TpeTbel uUacT¥ ero WIMHW, W BO
BTOPOM - y nepBoit OCHOBHOW I'DYIIH PACNOPOK Ha PACCTOAHMU OLHOM
TpeThei YACTM MJIMHH BTODPOro moanpoiera.”

(c5) 3ax.# 9305<(02). Tup.750 oxs.P.CI0 OPTPAC.
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