OIlJ1.®.02.04 JETAJIU MALLIUH
NPOEKTUPOBAHUE PEMEHHBIX ITEPEJJAY
MeTtonnyeckne peKOMEHJANN K KyPCOBOMY ITPOEKTY



HNPEAUC/TOBHUE

KypcoBoii mpoekT 0o aetansM MalllUH ABJISCTCS MEPBOIl CaMOCTOsI-
TCIBHOH KOHCTPYKTOPCKOM pabotor cryacHTa. [Ipu €ro BBIMOMHCHHH CTY-
JCHTAMH 3aKPEIVITIOTCA U YITYOISIOTCS X 3HAHU 1o Kypey ““Jleramm ma-
IIUH, PA3BUBACTCS YMCHUE UCIIOAB30BATh JUIs TPAKTHYCCKUX MPUIOKCHUM
CBEJICHHS W3 PAaHEE U3YUCHHBIX TUCITHILIHH, TPHOOPETAIOTCS HABBIKHA Pado-
Tl CO CIPABOYHON JHUTCPATYpOH, TOCYAAPCTBCHHBIMH M OTPACICBBIMH
CTaHapTaMH.

OOBeKTOM YUCOHOTO KYPCOBOTO MPOCKTUPOBAHUS SIBIIFOTCS MEXa-
HUYCCKHUE TIEPEAadn — 3yOUaThIe, a TAKKE ¢ THOKOH CBA3BIO (PEMEHHBIE,
uernHbie). Takoi BpIOOp CBsizaH ¢ OOMBIIOH PACIIPOCTPAHEHHOCTHIO U BAXK-
HOCTBIO HX B COBPEMEHHOH TEXHHKE. BechMa CYIECTBEHHO M TO, YTO B Me-
XaQHUYCCKOM MPHUBOJAC ¢ VIOMSHYTBIMH IIEPEAAUYaMu HAMOOIICE MTOTHO MPEA-
CTABJICHBI OCHOBHBIC JCTAIN, KHHCMATHICCKUC MAPbl U COCAUHCHUS, U3V4a-
eMsIe B Kypce “Jleramu mammH’.

KypcoBoit mpoeKT CTyACHTOM BBINIOIHACTCS WHAUBHUAYATbHO, B CO-
OTBETCTBUM ¢ TIEPCOHANBHBIM TEXHHUYECKUM 3aJaHUEM, BBIAABACMBIM PYKO-
BOAHUTECICM KypcoBoro npockrupoanus. HamOompinee pacnpocrpaHcHUC
TMONMYYHIN TEXHUYCCKHE 3aJAaHUSI HA TMPOSKTHPOBAHHE MPHUBOTHBIX
VCTPOWUCTB KOHBCHEPOB, CMCCHUTEICH, TUTATCICH U APYTUX CPECACTB MEXa-
Huzauuu. [Ipumep Takoro 3aganudg nokasad Ha puc. 1.

PeMeHHBIE TIepemavYd TPOCKTHPYIOT TOCIE PACUETOB 3VOUATHIX
(uepBsSUHBIX) TEPEAaY 3aJAHHOTO MPUBOJAA MEPCA PacuETOM €ro BaIOB H
TTOALIHITHUKOB,

B nanHol paboTe pacCMOTPCHBI OOIIKUE CBEACHUS O PCMCHHBIX IIC-
pemavax, MocICaOBATEIFHOCTh HX TPOCKTHPOBAHHA M PEKOMEHIALHH ITO
BBIOOpPY THIIA PEMHS, OMPECACICHHUIO OCHOBHBIX €& MapaMeTpoOB, MaTCpua-
J0B, KOHCTPYKUHH, TOYHOCTH H3TOTOBJICHHS IIKMBOB M MX MOHTAXKA, CO-
CTABJICHHUIO PAOOTHX YCPTCIKCH IIIKHBOB.

HUcnonas3oBaHne PeKOMEHIANH AAHHBIX MCTOAWYCCKHUX VKA3aHHU
TIO3BOIUT CTYACHTAM H30€KaTh THIHYHBIX OLIHOOK W CHU3HTH TPyAO3aTpa-
ThI TIPU TPOCKTHPOBAHUH.

OmHako HEOOXOAMMO OTMETHTB, UTO B 3TOH paboTe paccMaTpHBa-
€TCS. IMECHHO MOCJICA0BATCIBHOCTD MTPOCKTUPOBAHKS PEMEHHBIX MEPEaAd, a
HE COJACPKAHHE COOTBETCTBYIOINETO pasicia MOICHUTENBHOM 3amiCKH K
KypPCOBOMY MPOCKTY MO ACTASIM MAIIHH.

Coaep:xraHne pa3aesioB MOSICHHUTEIbHOI 3ANHCKH K KYPCOBBIM
NPOEeKTAM H TpeOoBaHHA K €€ 0(OpPMJIEHHK PpPerjJaMeHTHPYHTCS
I'OCT 2.105-79.

3HAHUS U OMBIT, TPUOOPETCHHBIC CTYACHTAMHU TPH MPOCKTUPOBA-



HUM Hau0OJIee pACHPOCTPAHECHHBIX AJIEMEHTOB MAIIUH, U B YaCTHOCTH pe-
MEHHBIX Tepe/iay, SBJSIOTCS 0a30i ISl BHIIOJIHEHUSI KYPCOBBIX MPOEKTOB
M0 CHEUATbHBIM JUCIUIUIMHAM U JIMIUIOMHOTO MPOEKTA, a TAKXKE JUIsl UX
JaybHeuIeld padoTbl KOHCTPYKTOPaMHU.

1. ObIIUE CBEJIEHNA O PEMEHHBIX IIEPE/TAYAX

Pemennbie nepenaun OTHOCAT K (pUKIHOHHBIM (MCKITIOUas 3y0-
JaTOpEMEHHbIE, OTHOCAIIMECT K TepeaavyaM 3allelIecHueM ) mepeaadam C
HCIIOIb30BaHUEM THOKOH cBsI3M (peMHS) MEXAy UX Beaymum 1 u Beno-
MbIM 2 3BeHbsSMU-IIKUBaMH (puc. 1.1, a). Bo3smoxHbI Tiepenaun u ¢ He-
CKOJIBKUMHU BEIOMBIMH IKuBaMHu (puc. 1.1, 0).
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Puc. 1.1. Buowel pemerHbix nepeday

Pemennbie mepenauu, Kak MNPaBWIO, TMPUMEHSIOT IS TEpeaadu
BpAIIATEIBLHOTO JIBUKEHUS (C OJTHOBPEMEHHBIM M3MEHEHUEM €r0 CKOPOCTH
¥ BpAIAOIIEr0 MOMEHTA) Ha CPaBHUTEILHO Oombimue (10 16 M u Gonee)
PACCTOSHHSI MEKIY Mapa/lieJIbHBIMHU BajlaMy, BPAIAIOIMIMMHCI B OAHY
cropony (puc. 1.1, a; 6). Takue nepegaun Ha3bIBAIOT “OTKPHITHIMH .,

OfHaKO MMEIOTCS PA3HOBUIHOCTH PEMEHHBIX Ieperady — mnepe-
kpectHbie (puc. 1.1, B) u moaynepekpectusnie (puc. 1.1, r), kKoTopbIe Te-
pelaloT BPALIEHUE COOTBETCTBEHHO MEXKAY Napa/Lle/IbHBIMH BajlaMu,



BpaLIAIOIIUMHUCS B pa3Hble CTOPOHBL, U MEXKIY MEPEKPELIHBAIOIIUMHUCS
BaJlaMU, a TAKXKE YIJIOBbIe, TIEPENAIOIIUE BpALATENEHOE JIBUYKEHUE MEXKTY
nepecexaromumucs Bajgamu (puc. 1.1, n).

OcHOBHOE TTPUMEHEHHUE TOJIYHHIIH “OTKPbITbIE” PEMEHHbIE Mepe-
nauu (puc. 1.1, a), Tak kKak UCHOJAB30BAHKE BCEX JAPYTUX BHUJOB CBS3AHO C
MOBBILIEHHBIM U3HOCOM W HU3KOW JIOJITOBEHHOCTHIO peMHEN, 00YyClIOBIIEH-
HBIX WX JIOTIOJTHUTEIBHBIM U3THOOM M CKpyYHBaHHEM Ha IIKHWBaxX W JIOMOJI-
HUTEIBHBIX POJIMKAX, TPEHUEM OJHOW BETBH PEMHSI O JAPYryl0 B Mepe-
kpectHO nepenaye (puc. 1.1, B). Kpome Toro, “HeOTKpbIThIE” pEMEHHbIE
nepenavd CIOXHbI B MOHT@KE, TaK Kak HM3-3a MOMNEPEYHOro CMEIICHUS
PEMHS, BO3HUKAIOIIETO B MPOIECCE WX AKCIUTyaTallid, OHHU HYXKJIAIOTCS B
IKCHEPUMEHTAIBLHOI TPOBEPKE B3AUMHOIO MOJIOKEHHUSI LIIKWBOB.

JUist co3nanus Mexay peMHEM U IIKUBAaMHU HEOOXOIUMBbIX 3Haue-
HUW cHJI TpeHus, Onarofapsi KOTOPbIM U TIEpPeaeTcsl BpalllaTenbHOE ABH-
KeHHe BO ()PHKMHOHHBIX Tiepenadax, He0OXOAUMO HE TOJIBKO MpeIBapH-
TENBHO (IPU MOHTAXE NEPEAAUH ) HATAHYTh PEMEHBb C TPeOyEMbIM YCUITUEM
Fy, HO ¥ COXpaHUTB ATO HATSHKEHUE B MTPOLIECCE IKCIUTyaTalluK TIEpeIav .

Puc. 1.2. Cnocobwst npeosapumebH020 HAMA*CEHUSL NPUBOOHBIX PEMHET

[TepBoHaYaIbHOE HATSKEHHE PEMHS 00CCIICUUBAIOT OJTHHUM U3 ClIe-
JYIOILIUX CIIOCOOOB:

® [IEPHUOAUYCCKUM TepEeMEIICHUEM B IPOLIECCe IKCIIyaTalldd pe-
MEHHOW Mepe/iayu OAHOro M3 €€ IMIKWBOB MPU MOMOIIM nepenavun “‘BHHT-
raiika” (puc. 1.2, a; 0);

® ABTOMATHUYCCKHUM NEpEMCIICHUCM OJJHOI'O M3 HIKWBOB IICPCAaYu,
BBI3BIBAEMBIM CHJIOM TSHKECTH BCIIOMOTaTENIBbHBIX TPY30B HIIM yIPYroCTH



npykuss (puc. 1.2, B);

® [ICPCMCINCHHUCM (HepI/IO,E[I/I‘—IGCKI/IM HJIH aBTOMAaTHYCCKHM, HCIIOJIb-
3vdA AOIIOIHUTCIBHBIC TI'PY3bl HIH HPY)KI/IH]E)I) CIICHHUAJIBHOI'O HATIAXKHOTO
ponuka (puc. 1.2, r), 00bIYHO B3AaMMOACHCTBYIOLICTO C BHYTPCHHCH CTOPO-
HOH (YUTO MOBBHIIIACT JOJITOBCUYHOCTh PEMHS HM3-32 OTCYTCTBHS €O IICPCTH-
O0B B IIPOTHBOIIOIOKHYIO CTOPOHY ) BEIOMOI BCTBH PCMHH,

® CricUHaTbHBIMH yCTpoiicTBamu (puc. 1.2, 1), aBTOMATHUYECKH
00CCIICUMBAIOIUMH B IPOLICCCC SKCILUIYaTALMH ICPCIAYd HEOOXOAHMOe
3HAYCHHUE HATAKCHUS €€ PEMH:A B 3aBHCHMOCTH OT KOHKPETHOI'G 3HAYCHHA
BHCIMHECH HAT'PY3KU,

® MPCABAPUTCIBHBIM VIOPVIHM PACTSDKCHHEM PEMHSI (HAUMEHEE
HACKHBIH CIIOCO0, MPAKTHYCCKH HE MPUMCHICMBIM B HACTOALICC BPCM).

B peMeHHBIX mNepegadax CO IIKMBOM, PAaCIOIOKCHHBIM Ha Baly
SJICKTPOABHIATCIIA, HaI/I6OJ'IbH.Iee NPUMCHCHHC TIIOJYYHIIM  HATAXKHBIC
VCTPOHCTBA, KOTOPHIC MPEIYCMATPHBAOT MNCPUOAMUCCKOC (IMPU TIOMOIIH
nepeaayun “BuHTt-raiika’) nepeMemeHue (OCyIECTBIICMOES mpu npoduiax-
THYCCKHUX padoTax, MPOBOAUMBIX B MPOLICCCC DKCIUTVATALMH IICPCIAUH)
3TOr0 IIKHBA BMCCTC C D3JICKTPOIBHTATCICM, VCTAHABIMBACMBIM B 3TOM
ciayuae Ha canaskax (puc. 1.2, a) umu moBopotHoH mure (puc. 1.2, 0).

B mepecmavax, MMCIOIMUX IIKHB, VCTAHOBJICHHBIM HAa IPHUBOAHOM
Bay IPOCKTUPYEMOIr0 U3ACIHA, OCHOBHOC MPUMCHCHUE NOIYYUINA YCTPOU-
CTBA C HATSDKHBIM poukoM (puc. 1.2, 1).

[lepBoHAUAIRPHOE YCHINE HATSKCHHA peMHA F, OKaspiBaeT 3HAYH-
TCABHOC BIHAHHC Ha Pab0TOCIIOCOOHOCTh (PPUKITHOHHOM PEMCHHOM IIEpe-
Aayd. Tak Mpu 3aHHKEHHOM (TI0 CPABHEHHIO C HEOOXOAMMBIM) 3HAUYECHUH
ycunus Fy Bo3HUKaeT mpoOyKCOBKAa PEMHSI MO IIKHBY, BCICACTBUE YETO
MOBBITIACTCS. MHTCHCHBHOCTh H3HAIMMBAHUS PabOYNX TMOBEPXHOCTEH peM-
Ha, camkacrca KITJ nepexaun, yBenuuunBarotTcs koiacOaHus nepeaaToqHO-
ro 4ucja M HCPABHOMCPHOCTE BpPAalCHHA BCAOMOI'O IIKHBA ICPCAAYH, a
IIPH JTUTCIBHOM MPOOYKCOBKE PEMHS BO3MOXKCH €0 MECPEIPEB, BBI3BIBAKO-
IIHH PACCIAMBAHUC PEMHS U IMOTCPIO PaAdOTOCHOCOOHOCTH IEpPCaayuu. 3a-
BEIIIICHHOE 3HAUCHHE VCHIIHS Fy Pe3Ko CHIDKAET JONTOBEYHOCTH PEMHA,
MIOBBIIIAET HATPY3KH, JCHCTBYIOIHE HA BAJIBI EPEAAUYN U HX MOAIIHITHHKH.

B CBsI3M ¢ 3THM KOHTPOIL BETHUHHB Fy 1715 (PpUKIIHOHHBIX PEMEH-
HBIX micpcaa4q ABIACTCA BCCbMaA AKTYAJIbBHBIM HC TOJBKO HIPH MOHTAMKC IIC-
pcAadu, HO M B IIPOLICCCE €€ IKCIIYATALHH.
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Puc. 1.3. Cxema KOHmMpOJIs 6equduHbl YCUNUSL NePEOHAUATILHO20 HaAMmice-
HUSL peMHS

. ahoy ’

OOBIYHO TEPBOHAYAIBHOE HATSHKEHUE PEMHSI KOHTPOJUPYIOT MMY-
TEM TIOABCIIMBAHUSA MMOCEPEAMHE BEPXHEH €ro BETBU HEOOJBIIONO (BECOM
F,=10...50 H, 4T00BI CYIIECTBEHHO HE U3MEHATh HATSIKCHUE PEMHS) KOH-
TPOJBHOTO TPY3UKa U U3MEPEHUS CTPENbl MPOBHCAHUSI BETBU peMHs f mon
3TUM Ipy3ukoM (puc. 1.3).

N3MepeHHOE 3HAYEHHUE CTPENbl MPOBUCAHMS Iy ITOJDKHO OTJIU-
4aThCs OT €¢ HeoOxoauMoro 3HaueHus f He 0osee, yem Ha 1,0 MM.

HeoOxonumoe 3HaYeHUE CTPEbl TPOBUCAHUSI BETBU PeMHS f, MM,
M0l KOHTPOJIBHBIM IPYy30M, UMEIOLIUM BeC F,, HAXOmAT 1o ciaenyromei 3a-
BUCHUMOCTH, TIOJYYEHHOM 13 pazjoxkeHus cui (puc. 1.3):

fole i costp
4F,

rae F,= (10...15)H — BeC KOHTPOIBHOrO IrPy3HKa;

Qo — HEOOXOIMMOE 3HAUEHUE MOHTAXKHOTO MEXOCEBOI0 PACCTOS -
HUS TIEpENayu, MM,

3 — yron HaKJIOHA K TOPU30HTAJIA BEPXHEN BETBU PEMHS, TPaJ;

Fo — HE0OX0aMMOE 3HaUYECHUE YCUITHS TEPBOHAYATBHOTO HATSXKEHUS
BETBU peMHs, H.

HeoOxonumoe 3HAYEHUE MOHTAXKHOTO MEXKOCEBOTO PAaCCTOSHUSA
NEPEAAUHN Ay OMPENESISIOT UCXOS U3 HIDKECTCTYOUIMX COOOPAKEHUH.

[Ipyn moATATrMBaHUU PEMHS BUHTOBBIM YCTPOWCTBOM WJIM MPYXKHU-
HOI HEOOXOAMMOE 3HAYECHHE YNPYroro yaJWHEHUs BETBU peMHs AL, MM,
KOTOPOE JIOJKHO OBITh CO3[AHO B MPOLECCE MOATATUBAHKS, COCTABJISET :

L F L
(=0 -0 =F 0 i
111 111 a IJ.A

r71€ Lyon — JUIMHA BETBH PEMHS MOCJIC €0 HATSKEHUS, MM,



Lo — ATHHA BETBH PEMHA B HCXOTHOM COCTOAHHH TIEPEAAYH, MM,

K.=12...14 — xo3puucHT 3anaca HATHLKCHUS, VIHTBIBAFOLINI
BBITSITUBAHUC PEMHS: OOJNBIIMI — AJs1 HOBBIX PEMHEH W MEHBIIMH — 718
PEMHEH, VIKE TOABEPTIIMXCA BBITATHBAHHIO B ITPOLIECCE X IKCILIYATALNH,

F; — He0OX0AMMOE 3HAYCHHE YCHIHSA MEPBOHAYAIBHOTO HAT/KEHHA
BETBH pemH#A, H;

E — Moayas mpoaoasHOM ynpyroctu Matepuana pemusa, Mlla (ama
HOBBIX KOpAOTKaHEBBIX peMHel E = 250 MIa, a ans xopaomHyposeix E =
500 MIla; ans KOpAOTKAHEBBLIX PEMHEH, YK€ MOABCPIHY ThIX BHITATHBAHUIO
B mpouecce ux 3kcmayaramuu, E = 400 Mlla, a ama KOpAOIIHYPOBBIX B
3TOM cavuae npuHuMarT E = 600 MIla),

A — ILIOIAIb HONEPEYHOTO CEUCHHS PEMHSL, MM

B cBor oucpeap, U3 TPUrOHOMETPHYCCKUX COOTHOLICHHH BCTIOMO-
raTeIbHOTO MPAMOYTOMBHOTO TpeyroabHIKa (,AQ; (puc. 1.3) mmeem

., =a, cosp ; L, =a, cosp,

it i
TE Ayon, duow — COOTBETCTBEHHO MOHTAKHOE M HOMHHAJIBHOE MEXKOCEBBIC
PACCTOSHHS TICPSIATH, MM,

§ — YTOJ HAKIIOHA BCTBH PCMHA K JIMHHH IICHTPOB TICPCIAYH
0,0,, rpax, (puc. 1.3).

C y4eToM HAWACHHBIX 3HAYCHUH MOTYUHM:
Fa, cosg

1

a, cosp—a, cosp=K, A

OTKyJa UCKOMOE 3HAYCHHE HEOOXOIMMOrO0 MOHTAXKHOTO MeE-

HKOCCBOIO pacCTOAHHA IICPpCaIaIn COCTABHT:

a, =a, (K, i +1).
FA

OmnpeacicHue HOMUHAJIBHOTO MEIKOCCBOTO PACCTOSIHUA NEpEAAyud
Auoy OYACT PACCMOTPEHO B 1. 12, ¢. 16 aqaHHOM padoThl, a ONPCACICHUC HE-
00X0AMMOTO 3HAYCHAA YCHIHA TICPBOHAYATGHOTO HATSDKEHHSA peMHsd Fy — B
m. 15, c. 19.

VYron HaKIOHA K TOPU30HTATH BEPXHEH BETBH peMHSA [3, rpald, BbI-
YHCIETCA 10 QUEBUAHON 3aBUCUMOCTH (puC. 1.3)

B=y+g,

IJC \Y — YTOJ HAKIIOHA K TOPH30HTAJH JIMHUU IICHTPOB MECPCAATH, TPaL;

§2 — YTOJI HaKJIOHA BCTBH PEMHA K JIMHUH LCHTPOB nepeaayun O,0;,
rpam.

Yron HAKIOHA BETBH PEMHS K JIMHHM LICHTPOB MEPEeaavu §7, rpam,
ONPEAC/AOT M3 TPUTOHOMETPUUCCKUX COOTHOLICHUM BCIOMOTaTCIbHOrO
IPAMOYTOJIBHOTO TpeyvroiasHuka ,AQ; (puc. 1.3)



: dp2 . dpl
¢ = arcsin ————
2a,,
rae d p1; d 2 — pacuéTHble JUaAMETPhl COOTBETCTBEHHO MaIOro U O0JIBILIOrO
LIKHBOB MCPCIAYH, MM,

a 3o — MOHTIKHOC MCIKOCCBOC PACCTOSHUC TICPCAAYH, MM.

HaiineHHoe HEOOXOIMMOC 3HAUCHHUE CTPCIbI MPOBHCAHMS BEPXHCH
BETBH pemHA f, OKpyriéHHOE N0 OMIKAMIIETO MEHBINETO IETOTO YHCIA,
JODKHO OBITh YKA3aHO B OAHOM M3 IIYHKTOB TCXHHYCCKHUX TPCOOBAHHMIA,
MOMCIIACMBIX HA MOHTAXKHOM YCPTEIKE Mepeaadu, chopMyIHpPOBAHHOM MO
THy: “HaTsokeHHe peMHEH TTPH OKOHYATEIBHOM MOHTAXKE TICPEIavH PO-
BOAUTH 10 OOCCIICYCHMS CTPE/BI MPOBUCAHUS BEPXHCH BETBU PCMHS MOA
rpy3oM, HMEIomMM Bec ... H, B mpeaenax ... 1,0 mv™.

B 3ybuatopemeHHbIX mncpeaadax (B OTIMYHC OT (DPUKLIMOHHBIX)
MICPBOHAYAIBHOC HATSHKCHHE PCMHS HCOOXOAMMO TOJBKO IS VCTPAHCHHUS
3a30POB B 3AICTUICHHH PEMHS CO IIKHBAMH H OOCCTICUCHHS TPABHIBHOTO
HaOCraHus PCMHS HA IOKUBBL. B CBsI3M ¢ 3TUM TPeOYEMOC 3HAUCHUE YCHITHS
MICPBOHAYAIBHOTO HATSKCHHS 3y04yaToro peMHs Fy 3HAUMTCIBHO HIDKE,
qeM TS APYTHX BHIOB TTPUBOAHBIX PEMHEH.

JOCTOHHCTBAMH PEMCHHBIX TEpeaad ([0 CPaBHCHHUIO C APYTHMH
BHIAMH MCXAHHUCCKHUX IEPSaAd), OMPEACISMIOIUMUA 001aCTh UX MPUMCHE-
HUSI, SIBIISTFOTCSL:

® BO3MOKHOCTh IEPEJAYH BPALIATSIBHOTO ABHMKCHHS HA 3HAYH-
TenbHBIC (10 16 M U 0osee) pacCTOSHHSA TIPH MPOCTCHINEH CTPYKTYPHOM
CXEMC MCXaHM3MA,

® MOHUKCHHBIC TPEOOBAHUS K TOUHOCTH B3AHMHOTO PACTIOIOKCHHS
BAJIOB MCPCAAYU U CMITUCHUC TMHAMHUYHOCTH MPUIOKCHHS HATPY3KH, 00V-
CIIOBJICHHBIC BRICOKOU MOJATIMBOCTHIO PEMHSI,

¢ OCCIIYMHOCTh PaOOThl JAXKE MPH 3HAYUTSIBHBIX (CBHIIIC 15 M/C)
CKOPOCTSX ABHYKCHHUS PEMHS,

® CIOCOOHOCTE CaMONPEAOXPaHCHUs (MCKIIIOYas 3yOUaTOPEMCHHBIC
MEPEAaun) OT HEYUTCHHBIX MEPErPY30K, OIaroaapsa BO3MOKHOCTH MPOOYK-
COBKH PCMHS HA IIKHUBAX;

® OTHOCHTCIIBHO MaJjiasi MepBOHAYAIbHAS CTOUMOCTB.

OO0muc HegoCTATKH, MPUCYINHC BCEM (PPHUKITHOHHBIM TICPEIavTaM:
HCOOXOAMMOCTh OOCCIICUCHHS 3HAYHTENbHBIX VCHIHH B3aMMOACHCTBHS
JMICMCHTOB MCPCAAYH, HY)KHBIX IUIs CO3AaHUs TPCOYCMBIX 3HAUCHHH CHIT
TPCHUSL, U HEH30€KHOCTh MTPOCKAIB3BIBAHUS B3AUMOJACHUCTBYIOLIUX 3JIC-
MCHTOB — CBOMCTBCHHBI M (DPHKIITHOHHBIM PCMCHHBIM TICPCIAUaM.

CrneacTBHCM 3THX HEAOCTATKOB SIBIISIFOTCSL

¢ 3HAYHTENTbHBIC TaOAPUTHI IIIKHBOB;



¢ HEBO3MOXKHOCTH (HM3-32 HEM30SKHOT'O0 NPOCKATB3bIBAHHUS PEMHS
[0 IIKWBAM) ITOJydEHUS TOYHBIX, HEM3MEHHBIX 3HAYCHHH TEPEeaaTOYHBIX
qucen (MCKIII4Yas 3y04aTopeMeHHBIC Mepeaain );

¢ HEBBICOKME M3HOCOCTOMKOCTh M BBIHOCIIMBOCTh PEMHEM;

¢ HEOOXOAMMOCTH TPUMEHEHHUS B TMepeaavdax —CIerraIbHbIX
YCTPOKCTB, TTPeIHA3HAYEHHBIX [T HATSHKESHUST PEMHSI, HITH €ro MePemBOK
10 Mepe BHITATHBAHUS B TIPOIIECCE HKCIUTYaTAIMH TTepeIadu;

¢ HEOOXOIWMOCTH 3AIIMTHI PEMHEHM OT TOINAJaHWS HAa HAX MHHE-
PaNBHBIX Macen, OeH3WHA, IISJTOYEH U T.11.,

¢ BO3MOKHOCTB JTCKTPH3AIHNKM PEMHEH, UCKITFOYAOIAas WCITOMb30-
BaHHME PEMEHHBIX IEPeIad BO B3PHIBOOTIACHBIX Cpeaax;

¢ 3HAYUTENBHBIE HSKCIUTyaTAlMOHHBIE PACXObl, CBS3aHHBIE CO
CPAaBHHUTEIHHO OONBINAMHY TIOTEPSIMH HA TPEHHE (3aTpaThl HA NEKTPOIHEP-
rrro) 1 Huskor (1000...5000 9) monroBeYHOCTHEIO pEMHEH, BBHI3BIBAIOIIEH
JTOTIOTHUTENBHBIE 3aTPAThl HA MX 3aMEHY B TPOIECCe IKCIUTyaTAIH TIepe-
JAYH.

B cBA3U ¢ OTMEUEHHBIMH OCOOCHHOCTAMH PEMEHHBIC TIEpEAadH B
OCHOBHOM TIPUMEHSIIOT IS TICPESIavYd BPANIATSILHOTO JBHIKCHHS MEKTY
MapaJieIbHPIMA BaJIAMH, PACIIOIOKCHHBIMH Ha CPAaBHUTEIBHO OONBIIOM
PACCTOSHWHK JPYT OT APYra, NpH HEBBICOKMX (00brHO He Oonee 40...50
KBT) 3HavYeHWsAX mepesaBaeMOM MOIIHOCTH, MEPEHATOYHBIX UHCIaX
U=2...3 u, Kak npaBWIo, /i1 OBLICTPOXOTHOH CTYTIEHW NMPUBOJIA, TAK KaK B
TOM Cydae MX BAKHEHUINMH HEAOCTATOK — OONbIIKME radapuThl IIKHBOB —
OKa3bIBACT HAVIMCHBINIECS BIIUSHAUE HA TA0APHUTHI U MACCy MPHUBOAA B IIEJTOM.
[TosToMy j1si peMEHHBIX Tiepead Hauboliee XapakTepHa YCTAHOBKA BEIY-
IET0 MMKWUBA Ha BATY AJICKTPOIBUTATEITS.

2. BUJbI MPUBO/HLIX PEMHEI

I1o Buay npodgmias nonepevHoro ce4eHus BO (PpPUKIHOHHBIX pe-
MEHHBIX Meperadyax OCHOBHOE MPUMEHEHME MONYUYMIIM CIICAYIOIHME BHJIbI
MPUBOIHBIX peMHel: miockue (puc. 2.1, a), knmuHoBbIe (puc. 2.1, 0), mMo-
auKIuHOBBIC (puc. 2.1, B).

a) 8)

RO XA A IS

5. ..,::- RS
1 Wl

Puc. 2. 1. Buowr npoghuieit nonepeunozo ceuernusi pemmeil QpuKyttonHvix
DPEeMEeHHbIX nepeoay

bt 0'0,‘.'.'- o'&. ‘.'0.0. . S

PeMHU ¢ KpyribIM WM KBaAPAaTHBIM MONEPEYHBIM CEYCHUEM HC-
MONB3YIOT TOJBKO B IMEPeAadax Majiol MOIIHOCTH (B MPHUBOAAX MPUOOPOB,



paauoannapaTypbl, IBEHHBIX U JIp. ObITOBBIX MAIIKH).

[11nocKkue U MONMKIMHOBBIE PEMHHU MTPUMEHSIOT B Miepeaayax no of-
HOMY, @ KJIMHOBbIE — Yallleé B KOMIUIEKTE — OJHOBPEMEHHO MO HECKOJIbKO
wTyK (10 6 — 8 pemHeit).

OpHako mpu OONBILIOM YHKCIE MapalIeNbHO pabOTAIOIIMX KIMHO-
BbIX pPEMHEH MpPAKTUYECKH HEBO3MOKHO JOOUTBCA HX PaBHOMEPHOIO
HarpyKeHHsl, 4T0 00YyCJIOBJIEHO HEM30EKHON (M3-32 HETOYHOCTEW U3rOTOB-
JIeHWs1) PA3HOCTBIO UX JJIUH. B CBS3U C 3TUM peKOMEHIyeTCsl TPUMEHATh B
OIHOM KOMIUIEKTe He OoJiee 4-X peMHEH.

VYaauHoil MOMBITKOM YCTpPaHEHUs 3TOro HEJ0CTaTKa KIMHOBBIX
peMHel sBisercs M300peTeHHe MOMMKIMHOBBIX PEeMHEH, COYeTarolmX B
ce0e TOCTOMHCTBA MJIOCKUX (MOHOJIMTHOCTh U TMOKOCTh) M KIIMHOBBIX peM-
Heil (MOBbILIEHHbIC 3HAUEHUs CUJl TPEHUsA MEKIY pabouMMU MOBEPXHOCTS-
MU PEMHs U LIKKBA).

Jlnsi peMeHHBIX mepedad 3anenjeHueM MPUMEHAIOT 3y0uaTbie
peMHU C TpaneueuaaibHbiM (puc. 2.2, a) U Noaykpyriaeim (puc. 2.2, 6)
MPOA0JBHBIM NTpouieM X 3yObeB.

Puc. 2.2. Buowl n]§000ﬂbelx npoghuneti 3yo6es 3y6qamz)zx. pemHell

ITo BUaY TSAroBOoro (OCHOBHOI'O Hecylllero) ¢Jjosi (kopjaa), pacro-
Jararolierocss MpUMepHO MO LEHTPY TSHKECTH MOMEePeYHOro CeUeHUs peM-
HSl, pa3MyaloT KOPAOTKAHEBbIe U KOPIOIIHYPOBbIe peMHHU (mpuJi. 1, puc.
1). Kop1 BBIMOMHAOT U3 XUMUUYECKUX BOJIOKOH: BUCKO3bI, JIaBCaHa, CTEKJI0-
BOJIOKHA U T.1.

B xopaorkaneBbIX peMHsAX (rpui. 1, puc. 1, a) Kop1 BHITIOJIHEH B
BHJIE€ HECKOJIBKUX (2 ... 5) Cl0€B KOPATKAHU C OCHOBOM M3 CKPYYEHHBIX
ITHYPOB ¥ TOHKMX PEKUX HUTEH yTKa, KOTOPBIN JTUIIH TPEIOXPaHIET KOp.I
OT pacchIlaHus B MPOIecce MPOPE3NHUBAHUS.

B kopaomnypoBbIX pemMHsax (nmpun. 1, puc. 1, 6; npun. 2, puc. 1)
KOpPJ COCTOMUT U3 OJHOTIO CJIOS BBICOKOMPOUHOrO KOPAIUIHYpa AMaMeTpoOM
(1,6...1,7) MM, HAMOTAHHOT'O 1O BUHTOBOM JIMHUM.

KopnomHypoBble peMHHM, HauOonee TMOKHE W JOJTOBEYHbIC, B
HacToAIIIee BpeMs Bce OOIbIIE BHITECHAIOT KOPAOTKAHEBBIE PEMHH.

Ilo BHAY mMpHMeHsIEMOTO MaTepHajia B COBPEMEHHOM MaIllWHO-
CTPOSHHWH TOJYYHJIA OCHOBHOE TIPUMEHEHHE TKaHEBbIe U MPOPE3UHEHHBIE
peMHH. B CBOIO OYepenb, TKaHEBbIE PEMHHU OBIBAIOT PE3MHOTKAHEBBIMU U
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CHHTCTHYCCKUMH.

Pe3nHOTKAaHEBbIE PCMHHU COCTOST U3 HECKOMBKUX CIIOCB XJIOMHYA-
TOOYMaKHOH TKaHH (OCIbTHHTA), CBA3AHHBIX MCKAY COOOH BYIKAaHU3HPO-
BAHHOH PC3UHOH.

CHHTeTHYeCKHE TKAHCBBIC PCMHH H3TOTABIMBAIOT M3 MCIIKOBBIX
KaIpOHOBBIX TKAHCH MPOCBEUHUBAIOIIEIOCA MICPETUICTCHUA. JTH TKAHH ITPO-
ITHUTBHIBAIOT PAcTBOpOM mommuaMipaa C-6 W MOKPHIBAIOT TUIEHKOH HA OCHOBE
3TOTO MOTHAMHIA ¢ HUTPHIBHEIM KAVIYKOM.

CHHTETHUECKHE PEMHU BBHAY WX MOBBIIIEHHOW MPOYHOCTH H J0J-
TOBCUHOCTH, & TAKIKC BO3MOXKHOCTH ODCCICUUTh JOCTATOYHO BBHICOKOC 3HA-
ycHUC KOA((UIUCHTA TPCHUS SBIAIOTCH HAMOONCEC MCPCICKTHBHBIMU M3
TKAHEBBIX peMHEH. OQHAKO A0 CHUX IMOpP OHHM W3TOTABIHBAIOTCSA B OTPaHU-
YCHHOM [JUAMNA30HC Pa3MEPOB, YTO CACPIKUBACT BO3MOXKHOCTh UX Oonee
HIUPOKOTO MPUMCHCHHUS,

B npope3snHHeHHBIX PCMHAX Pe3uHA 00CCIICUHBACT PadOTy PEMHS
KaK CIHHOTO IIC/IOTO, MOBBINICHHBIH KOI(P(UIMECHT TPCHHS, 3AIMUINACT
KOpA OT moBpexAcHHUI. HemgocTtaTtkoM 3THX peMHEH SBISETCS pa3pyIIaro-
mee BO3ACHCTBHE HA HUX MUHEPATBHBIX MAceT, OCH3HHA, IIETOUCH.

Haubonee npocToii 1 yHUBEPCATHPHOM PA3HOBHIHOCTHIO PEMEHHBIX
ICpeAad ABISIOTCS MUIOCKOPEMCEHHEBIC Tiepeaaun (puc. 2.1, a). Onu tpebyror
IIKUBOB € MpocTehmci dopmoi 0doga, AOMyCKAIOT mepeaady BpamaTe/ib-
HOTO JABHIKCHHSI MCXKAY BaJaMH, KaKk VIOJHO PACHOJOKCHHBIMH B ITPO-
CTPAHCTBE, 4 BCACACTBHEC MAJOH TOJIIMHBI IUIOCKHC PEMHH OONagaroT
HauOOBIICH (IO CPABHCHHID C JAPYTMMH BHAAMH TPHBOJHBIX PEMHCH)
rHOKOCTBIO, B CBS3H ¢ YUCM OHH WCITBITHIBAIOT MCHBINC HATPSKCHUS H3TH-
Oa mpu CBOEM JABIDKCHHH MO IIIKHBAM TICPCIAYH,

OgHako TIOCKOPEMEHHBIE mepegadd TpeOyroT Oonee BBICOKOTO,
YEM OCTAIBHBIC BHBI MEPEIAU, 3HAUEHUS YCHIHS MEPBOHAYAIBHOTO HATSI-
skeHust peMHs Fo, HeoOxoaumoro amis padoTtel 6e3 OyKCOBaHUS HA INKHBAX,
BCICACTBHE YETrO MOBBIMAKOTCS HATPY3KH HA Bajbl NEPEJAYH U UX MOJI-
munHUKH. [loMimo 3Toro, n3-3a 0COOEHHOCTCH TEXHOIOTHH M3TOTOBJICHHS
3HAUHUTCIBHAS YaCcTh IUIOCKHUX PEMHCH BBIMYCKACTCSH HE OCCKOHCUHBIMH
(3aMKHYTBIMH), @ B BHU/C JICHT KOHCUHOH AMHHBI — B pynoHax. [lostomy
IIPU MOHTAKE IMIOCKOPEMEHHON MEepeaavd KOHLBI PEMHS NPHXOIUTBCA CO-
cauHATh Apyr ¢ apyroM. COcIMHCHUE KOHIIOB PEMHS B TOH W HHOM CTE-
IICHH TIOBHIIIACT €TI0 YKCCTKOCTh M BEC B 30HC STOrO COCAMHCHUS, UTO
yxXyamact paboTy pPeMHS Ha MIKUBAX U 3HAYUTCIBHO CHHIKACT €ro AOITO-
BETHOCTD.

[TosToMy TIIIOCKHE PEMHH B HACTOSINEE BPEMS TOTYIHIH BEChbMa
OTPAaHWUCHHOC MPUMCHCHHUC (TOTBKO TPH HCOOXOTUMOCTH TICPSIATH Bpa-
IICHUS HA PACCTOSHUC CBHIIC 4 M M MPH CKOPOCTAX ABHIKCHHUSA PEMHS
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ceeitne 40 M/C), a OCHOBHOE PacTpOCTPAHEHUE UMEIOT (DPHKIIMOHHEIC KITH-
HOPEMCHHBIC MEPEAayn, a TAKKE NepeJadd ¢ 3yOuaTeIM PEMHEM, Nepeaa-
IOLINC BPAIICHHUC MOCPCACTBOM 3ALCIUICHUSA 3YObCB PEMHA CO IIKHBAMU
(puc. 2.2).

B ¢BA3uM ¢ U3IOKCHHBIM B HACTOMAIICH padOTe paccMATPHUBACTCH
ITPOCKTHPOBAHKIC TOJBKO KIMHOPCMCHHBIX TICPEaat U mepeaatd ¢ 3youaTeiM
pemHeM. [IpoekTupoBaHue MIOCKOPEMEHHBIX niepeaad cM. [ 1] uam [2].

W3 npuBOoaHBIX PEMHCH OCHOBHOE TPHUMCHCHHC B HACTOsILIee
BpPEMSI TIONYUYUITA KJTHHOBBIE KOPIONIHYPOBBIC PEMHH HOPMAJIBHBIX CCUE-
HUH, pazMepsl koTopeix pernamentupyer ['OCT 1284.1 — 89 (cm. npun. |
JAHHBIX MCTOAMYCCKUX YKa3aHWi). ITO OOVCIOBICHO TEM, YTO, HECMOTPS
Ha HAMHYHE YV JPYTHX THIIOB PEMHEH HECOMHEHHBIX MPEUMYIIECTB (CM.
npui. 1, 2, 3), y3KHC KIHHOBBIC, MOJTHKIAHOBBIC H 3yOUaThIC PEMHH A0 CHX
ITOP BBHIMYCKAIOT B OrPAHHY€HHOM KOJTHUCCTBC.

B CBs3M ¢ 3TUM B YCJIOBHUAX CANHUYHOTO, MCIKOCCPHHHOTO U AAXKE
CPCAHECEPUINHOIO THUIIOB MPOU3BOACTBA PEMCHHBIX IMEPEAAd, K TOYHOCTH
BPAICHHS BAJIOB KOTOPHIX He MPEABIBISIOTCH 0co0ble TpPcOOBAHMA,
HEOOXOAUMO MPHUMEHATh KJIHHOBBIC KOPJAOLIHYPOBHIE PEMHH HOPMAJIbHO-
ro ccucHuA (cM. mpui. 1).

B yCITOBHAX KPYMHOCEPHHHOTO HIIH MAaCCOBOTO THITOB MPOU3BOI-
CTBAa PEMCHHBIX TEpeaad, K rabaputaM KOTOPBIX HEC OPCABSBISIOT OCOOBIX
TpeOOBaHMH, PEKOMEHIYIOTCS K MCIOIb30BAHHIO Y3KHE KIMHOBBIC PEMHH
(cM. mpua. 1), a mpu HaATUUUKM TakuX TPeDOBAaHUH — MOJHKJIHHOBBIE (CM.
mpui. 2).

[Tpu Hamuue 0co0bIX TPEOOBAHMUI K TOYHOCTH BPALNECHHS BAJIOB
MPOESKTHPYEMOTO HU3ACNTHA HEOOXOAUMO (He3aBHCHMO OT THIA MPOU3BOA-
CTBA) IMIPUMCHITH 3y0uaTble PCMHH (CM. PHUJL. 3).

3. NOCJAEJOBATEJIBHOCTD INTPOEKTUPOBAHHUA KJIHWHOPE-
MEHHBIX IIEPEJIAY

KHHHOpeMeHHbIG rnepeaadn pacCUHUTbIBAOT B COOTBCTCTBHHU C TPC-
oosanmsivu ['OCT 1284.3-96 (ang pemueit HopmaneHoro ceuenus), PTM
38—-40545-79 (ans y3kux pemuei) u pexomeHmanmii HUMPIT (anst mo-
JTHKJTHHOBBIX ).

PGKOMGH,Z[yeTCH HUKCITPUBCACHHAA ITOCJICAOBATCIIPHOCTE HX IIPO-
CKTHPOBAHH:A.

1. Ompeacmute (€CAHM HCH3BECTHBI) CACAYIOIIHC HCXOAHbIE IaH-
HBIC, HCOOXOAUMBIE SIS pacueTa TICPEaavH:

e P.,w — HOMHHAJIbHOC 3HAYCHHUC MCPECIABACMON MOIMHOCTH, KBT
(MOIMHOCTH Ha MAJIOM IDKHBE TIEPEIAUH);
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® T1,,n — HOMHHAJIBHBIH BPAIMAIOMKAH (ABIKVINHI) MOMEHT Ha Ma-
70M 1KuBe nepeaadn, Hem;

® N; — YAaCTOTY BPAICHHS MAJOr0 IIKHBA MEpeaadu npu ¢€ HOMU-
HAJIbHOM HArpy>KCHHUH, MUH

;

e U — HEOOX0IMMOC 3HAUCHHC TIEPEIATOUHOTO YHCIA,

® t, — cpoKk caykObI IPHUBOAA, B COCTAB KOTOPOTO BXOAMT PAacCUH-
THIBAEMasl PEMEHHAS Iepeaaya, 1,

® CMCHHOCTH PaOOTHI U PEKUM HATPYIKCHHS NICPEIAUH.

2. BriOpate THI KIMHOBOTO PEMHS, a I PEMHEH HOPMAIBHOTO
CEUCHHS enIé U UX Knacc (cM. 1. 2; mpun. | maHHOM paboTsI).

3. BuiGpate (cMm. npun. 1, Tada.l umu npun. 2, taba.l) B 3aBUCcHMO-
cTH oT 3amaHHOH (B 1. 1) Bemmunnasl Ty, pazMep CCUCHHUS HA3HAYECHHOTO B
M. 2 THOA PEMHS U HaNMEHBIIEe (711 BEIOPAHHOTO CEUCHHUS PEMHS) 3HAYEC-
HHE JUAMETPa MajIoro IIKHBa mepeaadd dyimin. [Ipum 3TOM HeoOxoammo
HMETh B BUAY, YTO A1 MOBBIICHUS AoaroseuHocTy pemus u KIII nepena-
YW, U3 BO3MOXKHBIX (TTPH 3aJaHHOM 3HAYCHUH Ty0y) CCUCHUM PEMHS PEKO-
MEHAYETCS OpaTh MEHBLICE.

4. HazHauuts auaMeTp Maaoro mwkusa dy;, MM.

¢ Ecau « rabapurtam nepeaauu HE MPEIBSBISIOT OCOOBIX TPeOOBA-
HUH (T.€. MPOCKTHPYCTCS MEPEAaUa ¢ HCCTCCHCHHBIMU radapuTamMu), TO 41
NOBBIICHUS TaroBoM criocodonoctu u KIIJl nepenaun, a Taxke nonaroseu-
HOCTH €& PCMHCH, PCKOMEHAVETCS €r0 HA3HAYATh MO CIACAYIONIEMY VCIO-
BHIO:

d, >(115..125)d

COTJIACOBBIBAS TIOIYICHHOE 3HAUCHHE cO crangaptusuposanHsiM (I'OCT
20889-80 — I'OCT 20897-80) psigom auametpos, mm: 63, 71, 80, 90, 100,
112, 125, 140, 160, 180, 200, 224, 240, 250, 280, 315,355, 400 u T.4.
¢ [lpu mpoexTHpoBaHUM TIEpeaad CO CTECHEHHBIMHM TadapHTaMu
TTPUHUMAIOT

plmin °

dp] :dplmz'n-
5. OnpeaenuTs 3HaAYCHHE PACUYCTHOTO JHAMETPA OOBIIOrO IKHBA
nepeaauu dpo, MM,
dp2 =u- dpl (1 o 5):
rae U — HeoOxoauMoe (3a1aHHOE B 1. 1) 3HAUCHUE NCPEAATOUHOTO YHUC/IA,
d ,1 — IPUHATOE CTAHIAPTHOE 3HAYCHHE PACUYECTHOTO JHAMETPA Ma-
JIOrO IIKKUBA IICPCAAYH, MM;

& — k03 (pHULHMCHT CKOIBKCHUS PEMHS MO IIKUBY.
CormacHo gamubM |1, c. 287]|, a1 KOPAOTKAHEBEIX PEMHEH

£=0,02, a a5 kOpACIIHYPOBEIX — TpHHIUMarOT £=0,01.
Ilonyuennoe 3HaueHue dy» Tarke HEOOXOOUMO COrIACOBBIBATH C
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IIPUBCACHHBIM CTAaHAAPTHBIM PIOM AUAMCTPOB IIKHBOB.
6. PaccunraTs pakTiueckoe 3HaUeHHE nepeaaTounoro uncna Uy

[J. = L
Cod,(1-¢)
7. HaliTi CKOpPOCTDb ABHsKSHHS peMHs V, M/cC,
w-d, -n
60000

8. YTouHuTh (110 HAMACHHOMY 3HAYCHHIO V) MPABUIBHOCTH MECPBO-
HA4YaJIbHOTO BeIOOpA (B I1. 2) THIOpA3MEPA PEMHSL.

Hna x1uHOBHIX pemHeH HopMmambHBIX ceucHuU Z(0), A(A), B(b),
C(B) cxopocTs UX ABHXKCHHS J0KHA OBITH HE Oomee 25 m/c, a a1 cede-
vuii D(I'), E(D) — He 6once 30 M/c (B ckoOKax AaHbI yCTAPCBIIKE, HO CIIC
BCTPECUANOIIHUECS B TEXHUUECKOH THUTEpaType, 0003HAMECHU CEUCHHH KITH-
HOBBIX PCMHCH).

Hiis y3KUX M TIOMHKIMHOBBIX PEMHCH CKOPOCTh HX JBHMIKCHUS HC
JOJDKHA TIpeBhImarh 40 m/c.

9. HasHaunths nmpeaBapuTeJbHOE 3HAUCHHUC a; MEKOCEBOTO pac-
CTOSTHHS TICPCIAYH a.

¢ IIpu HecTecHEHHBIX rabapuUTax A MOBBIICHHS J0JTOBCUHOCTH
e€ pemueii [, c. 285 wmm 2, ¢.153] a; mpuHUMAIOT O JAHHBIM HHUKETIPUBE-
JCHHOM TAOMHITEI B 3aBHCHMOCTH OT 3HAUCHHUH mepeaarodHoro gucaa U u
pacuerHoro auamerpa dy; e€ O0IpIIOro MWKHBA

U 1 2 3 4

ao/d,; 1,5 1,2 1,0 0,95

4 [1pu CTCCHEHHBIX rafapuTax ag, MM, HA3HAYAIOT 110 CIICAYIOLICMY

YCIOBHIO!
a9p>0,55(d,; +dy) +h,

rae h — BeicoTa ceueHUst BRIOPAHHOTO (B 1. 8) PEMHSL.

10. Onpeaenure (o popmyne 8 'OCT 1284.3-96) HeoOXx0omUMYVIO
(mpu BBIOpaHHOM B 1. 9 MM 3a7aHHOM B 1.1, ¢. 13 mepBoOHauaabHOM 3Ha-
YEHUH a) MEKOCEBOT'O PACCTOSIHUS MEPEAAUHN) PACUETHYIO JIUHY peMHst Ly,
MM

(dpQ o dpl )2
4a,

4
L, =2a, +E(dp2 +d )+

H COI/IaCcOBAaTh MOJIVUCHHOE €€ 3HAUCHHUC CO CICAVIOMIMM PsSA0M CTaHAAPT-
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HbIx amuH pemued, mM: 400, 450, 500, 560, 630, 710, 800, 900, 1000, 1125,
1250, 1400, 1600, 1800, 2000 u T.1.

[IpunHsaTOE CTaHAApTHOE 3HAYEHHE PACUETHOM AMMHBI peMHs L,
HEOOX0AUMO coracoBath (cM. mpuit. |, Tadn. 1; mpun. 2, Tabn. 1) ¢ e€ mpe-
OENbHBIMU (151 BBIOPAHHOTO THIIOPA3MEPA PEMHS) 3HAUCHUSIMHU.

11. ITpoBeputs npuHATOE 3HaUEHHUE L, O yCIOBHIO

U= L <[v],
LP

I L — YHCI0 MPOOCToB PEMHIL C |

V — ckopocTh ABHKCHUS PpeMHs, M/c (cM. 1. 7);

L , — mpunsaroe (8 n. 10) 3HaucHUE pacueTHON ATHHBI PEMHS, M;

[L] — momyckaemoe (MO YCIOBHIO OOCCIICUCHHS TIPHEMITCMOH J0IT-
roseuHocTy pemHs t,=3000...5000 u) 3HAUEeHNE TPOOETOB PEMHH, ¢

H1s1 KIMHOBHIX M MOMHUKIMHOBBIX PEMHCH, COTIAaCHO JAHHBIM |2, C.
153], mpurnmaror [v]=(20...30) ¢

IIpy HeBBIMOMHeHHH VCIOBUS LL[V]| VBEIMUHMBAKT PACUETHYIO
JJTUHY PEMHS L, 10 BBITIOTHEHUS 3TOTO YCIOBUSL.

12, YrounuTts (mo dopmyne 10 TOCT 1284.3 — 96) meobxoaumoe
(mpu BBIOpaHHOM AnMMHE peMHs L,) 3HaUEHHE MEXKOCEBOTO PACCTOSHHS IIE-
pcAadn, MPUHAMAS 3TO YTOYHCHHOC 3HAYCHUC 32 HOMHHAJBHOE MCKOCC-
BOC PACCTOSIHUC NCPCIAUH QAzroy , MM,

a; =025[(L, -0)+(L, -0)’ -84],
d  +d d

—d
e @ = g2 oo (C2 T8y
3 q = 3 )

13. Haiitu (popmyna 5 umu 6 T'OCT 1284.3-96) 3nauenue vria
0XBAaTa PEMHEM MAJIOro IIKUBA MEPEIAYH Oy, TPAL,

npu &, > 110° no yenosuro

d, —d
o, =1807 — 57 —2—2 >120°,
a...

1

(4TO MPCATTOYTHTEILHCC HIDKCCIICAVIOIICTO);,

o
npu & <1107 no ycaosuro
— p2 B pl a ~ w v
o, = 2arccos——— = 90" (kpaiinuii ciyuaii).
2a,,
[1pu HeBbImosHeHHH yCmoBus o 2120°(90°) yBenuunuTh 3HAYCHUC
L, u moBTOpHTE pacuer ¢ . 12 10 BHIMOIHECHUS VCIOBHS o =120° mmm, B

KpaiiHeMm cryuac, o 290°.
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14. OnpeneauTs 1T KAMHOBBIX PEMHEH HEOOXOAMMOE HX YHCIO
K B onmHOM KoMmmjiekTe, a Ui MOJHKJHHOBOIO PEMHS — HEOOXOIMMOE
4HCcIo ero pebdep Z,.

A. HeoOxomumoe B mepemave 4HCIO TapauIeNbHO paOOTAIOIINX
KIMHHOBBIX peMHel K Beruncnsaior o ¢popmyine 15 TOCT 1284.3-96

P

K = i 'Cp <4
- —

Ly 'Ca 'CL 'CK 'Cu
rae Py, — HOMHHANBHOE 3HaueHWe (cM. 1m.1) mepemaBaeMON MOLIHOCTH,
kBT;

C, — x03bdHIMEHT TUHAMUYHOCTY IPUJIOKEHU s BHELITHel Harpys-
KA U peknuMa (CMEHHOCTH) paOoTHI mepemadn, OmpenenseMbrii mo tadm. |
I'OCT 1284.3 — 96 (mpua. 1, Tadn. 14);

Py, — HOMHHABHAST MOIHOCTb, KOTOPYK) MOXET MepenaTh OAWH
peMeHb, BEIOpaHHOTO B 1. 2, ¢. 14 monmepeunoro ceuenus 0e3 ero Oykcora-
HUSI HA WIKUBAaX MpH padoTe nepenayu B CTAHAAPTHBIX YCIOBUSAX €€ UCIbI-
taHui (mpuit. 1), kBT, mis kKNUHOBBEIX peMHell ¢ HOPMaJIbHBIMH HOMEpPEY-
HBIMU cedeHHsiMH P, HaszHauarorT nmo tabn. 5 — 17 T'OCT 1284.3-96
(mpun.1, Tadn. 2-12), a ans y3xux — no rpadukam (npui. l, puc. 2) B 3aBu-
CHMOCTH OT CKOPOCTH OBHKeHHs peMHs V (HadimeHa B m.7, ¢. 14) u 3Haue-
HUS PacuéTHOro nuamMerpa Manoro mkusa dq (Halinen B .4, c. 14);

C, — ko3 pUUHEHT yriia OXBaTa PEMHEM MaJIoro IIKHBA IMepeaadyq,
ONnpenenseMblil i PEMHEH C HOPMAaJIbHBIMH CedeHussMd mo Tabna. 18
I'OCT 1284.3-96 (mpun. 1, Tabn. 13), a Ans y3KUX — MO HUKEN PUBETEHHOMH
dhopmyne, pekomennoanuoi PTM 38—40545-79:

C =124(1—e0),

rae e=2,718 — ocHOBaHU € HATYPAJIbHBIX JIOrapu(hMOB;

O] — Yroll OXBaTa pPeMHEM MaJIOTO IMKWBA mepemaud (cm. m.13),
rpajn;

C;. — xoaduLIHenT, YUHTBHIBAIOIINWN OTIHYHE HakWaeHHOH B m.10
pacyeTHOH AMMHBL peMHs L, ot ero 6asoBoi mnuHbl Ly, Ha3HaYaeTcs s
peMHed ¢ HOpMaJbHBIMH cedeHusMu no Tadn. 19 T'OCT 1284.3-96
(mpun.1, Tabn. 15), a ansg y3KkuUX — BBIYHUCISIETCS TO HIKENPUBEISHHON
dopmyie, pekomenaopannoi PTM 38 — — 40545 -79:

Cx — xo3puIHenT, yIUTEIBAIOIIHI HEPABHOMEPHOCTE pacrpeme-
JIEHUS HArPYy3KH MeEX]Ty mapajiedbHO paOOTAIONMMU PEMHSIMHE TIepeayH,
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HA3HAYACTCS A PEMHEH ¢ HOpMaNbHBIMHA ceueHusMH 1o T1adba. 20 'OCT
1284.3-96 (mpun. 1, Tadbn. 16), a mast y3xkux — o tada. 17, mpua. 1;

C, — xoaddummcHT nepeaaTouroro uucna (mpei. 1, Tabm. 18), BBo-
TUMBIH B (hOPMYITY TIPH pacueTax TOABKO Y3KHX PEMHEH, IS KOTOPHIX (B
OTIAMYHE OT HOPMAanbHBIX) 3HaucHud P, onpexcnsanuce mums npu Ug=1.

IIpu 3kcnyatanuu nNepeaady Ha OTKPBITOM BO3AYXC WM B CBIPBIX
W 3amnbUICHHBIX MOMCIICHHSX HANACHHOC 3HAYUCHUC HYHCIA MApaICIbHO
pabotaromux pemHer K Heobxomumo yeenuuute Ha 10...20%, a mpu uc-
HOIB30BAHUH B HOPMAIBHBIX YCIOBHSAX DKCIUIVATALIMK INIKHBOB U3 ILIACT-
Macc ero MoxkHO yMeHbImuTh Ha 10...20%.

[lpu HeBbImoHeHUN ycaoBusi K<4 HeoOXOMHMMO NMPUHUMATH Pe-
MEHb ¢ OOIBIIMMH pa3MEpaMH IMOMEPEUHOIO CEUEHHS U MOBTOPHUTh PacueT
cn. 4, c. 14 go eimonHeHus yemosus K<4.

Bb. Tpebyemoe uncno pebep Z, BeiOpannoro B m. 2, c. 14 mo-
JIHKJIHHOBOI0 PEMHs, B COOTBETCTBUM ¢ pekoMmeHaauusimu HUMPII, onpe-
JENSIOT MO YCIOBUIO

FC
pmin = P - - SZprnax?
[£1]

rac Fy — taroBoe vemnue nepegauun mpu ¢€ HOMHHATBHOM Harpy:keHuu, H;,

Cp, — xo3dPHUIMEHT, YINUTHIBAOIMN IHHAMHYHOCTE MPHIOKEHUA
BHCIIHCH HArpy3kd W pexuM (CMCHHOCTB) paborbl mepexaum (rprur. 1,
Tada. 14);

[F1] — pacuerhas cuna, nmepeaaBacMas OAHHUM PeOpPOM BBEIOPAHHOTO
B 1L 2, ¢. 14 pemus 6¢3 ero OYKCOBAHHUS HA IIKHUBAX MCPCAAYH B 3aAAHHBIX
yCa0BUSIX €€ AKCILTyartauuu, H;

Z  min; Z p max — COOTBETCTBCHHO MMHHMAIBHOE H MaKCHUMANbHOE
PEKOMECHAYEMOE YUCI0 pedep A BHIOPAHHOTO THIA PEMHS, HA3HAYACMOC
B coorBeTcTBHH ¢ TY 38-105763 — 84 (mpwa. 2, Tadn. 1).

Pacuetnyro cuay [F;], H, B cooTBeTcTBHHM ¢ pEKOMEHAALMSIMU
HHWUPII, HaxoaaT 1o CleaVIOMEH 3aBUCUMOCTH:

K]=r,-C,-C,-C,-C,,

rae Fi, — cuna, mepegasaemas onHUM peOpoM BEIOPAHHOTO PEMHS B CTaH-
AAPTHBIX VCIOBUSX HCmbITaHui nepeaadun, H (mpum. 2, tadm. 2);

Co, — KO3(PUITUEHT, YIUTHIBAKOIHI OTIUYHE YTIa OXBata o (CM.
n. 13) or 180°, BEIYHCIAIOT MO CAEAVIOMEH (opMyIe:

4
_ 135
C,=1371-¢e"),
rae €=2,718 — oCHOBaHHE HATYPAIBHBIX JIOTapU(PMOB;
Cv — ckopocTHOM KO3(IULUHMCHT, VIUTHIBAIOIINKN BIUIHUC CKOPO-
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CTH PCMHS Ha TIATOBYIO CIIOCOOHOCTH IMCPECAAYH, PACCUMTHIBAIOT MO 3MIIH-
prucckuM (OpMYyIaM, BUA KOTOPBIX 3aBHCHUT OT BRIOPAHHOI'O pa3Mmepa ce-
ycHU peMHs (mpwit. 2, Tabi. 2);

C4q — xoaddpumueHT AHAMETPa, OTPEIACTACMBIH TTO IMITHPHICCKIAM
chopMyaaM, BUI KOTOPBIX 3ABHCUT OT BRIOPAHHOIO PasMepa CCUCHUS PEMHS
(mpwt. 2, Tadm. 2);

C. — k03pUIUCHT, VIUTHIBAIOIUNA OTIHYHEC PACUCTHOH IATHHBI
pemust L,, Haligennoi B n.10, or ero 0azoBoit amunel Ly (cM. mpuia. 2,

Tab. 2), BBIMHCISIIOT 10 3aBUCHMOCTH (', =

Ilpu sxcrmyaTauuu nepeaadun Ha OTKPBITOM BO3AYXE MM B CBIPBIX
M 3allbJICHHBIX TOMEIIEHMIX HalieHHOe 4HCIo pebep Z, HE0OXOIUMO
yBeanuntb Ha 10...20%, a npu DpUMCHCHHH B HOPMAJIBHBIX VCIOBHSIX
AKCIIYATALWH MKUBOB W3 I1acT™Mace — yMeHbuTh Ha 10...20%.

Ecan g1 BeIOpaHHOTO peMHS Z p>Z , max, TO B 3TOM CIyUae MpH-
HUMAIOT PEMEHb C OOMBIIUM Pa3MEPOM TIOMICPCYHOTO CCUCHHS U PACUCT
HOBTOPSIOT € 1. 4 10 BBINOMHEHUS YCIAOBHS Z ;<7 , max.

15. Paccuutars yeunue F,, H, aeiicTByromee Ha BaIbl OT PEMCHHOH
TIEPESaum, IO CIEAVIOIEH 3aBUCUMOCTH:

£ =2F Ksin0.5x,,

rae Fy, — HeoOxoanmoe (st pabotsl O€3 MpoOYKCOBKU HA IIKHBAX) NMEPBO-
HAYAIBHOC HATSIKCHUC 0QHOr0 peMHs, H:
K — mpunsaTOE uncino pemMHeH (A1 moJuKJIHHOBOro peMusa K=1),
Ol — VTOJI OXBaTa peMHEM Majoro mkusa, rpag (cm. m.13, c. 16).
[lepBOHAYANBHOC VCHIIME HATSIKCHUS OJHOT0 KJIAHHOBOIO PCMHS
Fo, H, onipenensiroT mo ¢aeayviomen 3aBUCHMOCTH

05FEC, oM 41
F 0= — ( 7
KCaCK eﬁ1f 1
rac F; — maroBoc (OKpy’KHOC) YCHIIHC IICpeaaqdd IpH ¢ HOMHHAIBHOM
2'103Tuﬁ )
d 2

Pl

)+qV7,

Harpy:xkeHuH, H; Beraucasercs no gopmyne F, =

T1iow — 3a7aHHOE (11, ) 3HAUCHHE HOMHHAIBHOTO BPAITAIOIIETO MO-
MCHTA Ha MaJIOM IIKHUBE repeaayun, Hem;

dpy — mpunsitoe (. 4) 3HAYCHUS PACUCTHOrO AMAMETPA MAIOTO
ITKHBA, MM,

Cr — k03 PUIUCHT TUHAMHUYHOCTH MPHIOKCHUS BHCITHCH HArpy3-

18



xu (. A, ¢. 17);

C, — K03(pHHIUCHT, YUUTHIBAIOINUE BIMAHUAC YIIa OXBATA PCMHCM
MaJIoro mKuea nepeaauun (mm. A, ¢. 17);

Cx — x03(HHUILMCHT, YUHUTHBAOIMMA HCPABHOMCPHOCTh PACIPEIc-
JICHUS HArPY3KH MEKIY PEMHIMU niepeaauu (mm. A, ¢. 17);

K — npunsitoe uncno pemucei (nm. A, ¢. 16);

e=2.718 — ocHOBaHHE HATYPATBHBIX JIOTAPH(PMOB;

( — TUHCHHAA IJIOTHOCTH BEIOPAHHOTrO peMHH, Kr/M (mipua. 1, Tabm.
19);

31 — yron ckombKEHHS PEMHsS HA MajOM IIKHBC NEPECAAYH, TPas,

BEIYHUCIIEMBIH 10 popmyne 51=0,7cy;

f' — npuseacHHBIH KO3(ULHEHT TPSHUS PEMHSI HA GOKOBBIX I10-
BCPXHOCTSIX KAHABOK IIKHUBA, OMPSACIEIEMBIH 110 (hOpMYJIC:

f1 = J

sin 0,5«

3nechk f — K03 PULHECHT TPEHHUS PEMHS O IIKHB, PACCIHTHIBACMEIH TIO ClIe-
ayroweit 3apucumoct: [ =0,35+0,012) (roe V — ckopocts pemHs, m/c,

HAWICHHAS B I1. 7);

o. — yroi npodrIs KAaHABOK IMKHBA, TPa.

I1pu skcrtyaTanuu nepeaavyd Ha OTKPBITOM BO3AYXE HIIH B CBIPBIX
W 3a0BUICHHBIX MOMCIICHHSAX HAHACHHOC 3HAYCHUC KO(D(DULUCHTA TPCHHS
HeoOxoauMO yMeHbIIHTB HA 10...20%, a mpu HCNIOIBb30BAHHH B HOPMATIb-
HBIX VCIOBHSIX SKCIUIYaTallid IIKUBOB M3 IUIACTMACC — YBCIHYHTh HA
10...20%:

IlepoHauanbHOE yCHIME HATSKEHHA MOJHKJIHHOBOro peMHs Fo,
H, BBIYUCHSAIOT IO CCAYIOUICH 3aBUCUMOCTH:

O5FC At
Fo=— (e “)+qZV2

24

r1e  — JUHEHHasl TIOTHOCTH OJHOTO pe6pa BEIOPAHHOTO PEMHS, KI/M
(mpw. 2, Tadu. 2);

Zp — IPUHSITOC YUCTIO PeOCP MOTUKIHNHOBOTO PEMHHL.

Bce ocranpHBIC mapaMeTprl 3TOH 3aBUCHMOCTH OHPEACISIOT aHa-
JOTUYHO MPEABIAVIICH.

16. Haittit TOABKO AJIS KIHHOPEMEHHBIX Nepesad MpPOTHO3HPYE-
MVIO JONTOBEYHOCTh UX PEMHEH ty,, U, MO CACAYIOMIECH 3aBUCUMOCTH:

(Ghma )m ]VOOhAu
360007,

TC Olim ¢ — 0A30BBIH TpeAST BRIHOCTUBOCTH pemHus, Mlla (1ms xopmoTka-
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HEBBIX PEMHEH Gy =8 MIIa, a A8 KOpAOIIHYPOBBIX — NPUHUMAIOT Gl
=10 MIla),

m — MOKAa3aTeidb CTEMEHH KPHUBOH BHIHOCAMBOCTH peMHEH (a/1s
HOPMAaJIbHBIX KJIMHOBBIX PEMHCH MPUHUMAOT M=8, a 114 y3kux m=11);

Ny — 0a30BO€ YHC/I0 LMKIOB H3MEHEHMS HAINPSDKEHHM, BO3ZHHKAIO-
IIMX B OMACHBIX TOYKAX PEMHS, BRIOMPAEMOC ISl PEMHEH C HOPMATBHBIMH
CCUCHUAMM TIO NPUI.| B 3aBUCHMOCTH OT NPUHATOrO KI1acca PEMHs, a As
V3KHX — MPHHAMAaEMOe paBHbIM 107 LHKIOB;

Vi — K03QPUIIHMEHT, VUUTHBAIOUHIH HECTAIIHOHAPHOCTh BHEIIHEH
HArpy3kH M OrPaHUYCHHOCTD (3aJaHHBIM CPOKOM CITy:KObI puBOAA t,) ATH-
TEABHOCTH 3KCIUIYATALMU NEPEJAYH, PACCUMTBIBACTCS MO CACAVIOUICH 3a-
BHUCUMOCTH!

i=l g P
rA¢ N — YUCI0 OJIOKOB (PEKUMOB) HATPYKeHHS niepeaauu (puc. 1, ¢. 4);

T;, t; — mapaMeTpsl (BPAImarmuil MOMEHT U CYMMApPHOE BPEMS €0
JCHCTBHS 32 BECh PACUETHBINA CPOK CAYKOBI mEpeaaun) 1-ro OJ10Ka Harpy-
skeHus niepeaayun (puc. 1, ¢. 4);

Tyon — HOMAHATBHBIH MOMEHT BHEIITHETO HATPYKCHH,

L — KO3(UIMECHT, VINTHIBAIOIMHAN BIWSHUE HA JOJTOBEYHOCTB
peMHs nepegaTtounoro uncia U, onpeaensieMslii, B COOTBCTCTBHU C PEKO-
mengauusavu [SO, o cneayromeit gopmyne:

(=114—-0,14e>*""
rae €=2,718 — ocHOBaHHE HaTYPATBHBIX JTOrapH(MOB;

U — HEOoOX0AMMO€E 3HAUEHHE TTEPEAATOTHOTO YHCIA;

L — gm0 mpoberos pemus, ¢ (. 11, ¢. 15);

Z. 1 — UHCTIO MIKUBOB MCPEIaYH;

Oax — HOPMAITBHBIC HAMPSDKCHUA, BO3HHUKAIOIINC B OMACHBIX TOU-
Kax PeMHS ITPH HOMHUHAJILHOM HarpykeHuu nepegaun, MIla.

HopManbsHbIC HANPSKCHUAS Gy ,» MIIa, BOZHHUKAIOIHC B 0MACHBIX
TOYKAX PEMHs (Ha HAPYKHOM MOBCPXHOCTH YYACTKA PEMHS, PACMHOIAraro-
ICroCd HA AYIC TOKOS MAajoro IIKWBA MNEPEAAYH) MPH HOMHHAJBHM
HArpy>KCHUH NEPEAAYH, BRIYUCIAIOT MO CJICAYIOMCH 3aBUCHMOCTH:

oh’!

o ax = GFE

m

2
+E, dyo +107° pV?,

—_—
ﬁ1f _ 1 1

e

IJ¢ Op — HaNpsUKCHUC, BO3HUKAIOIICE B IMOMNCPCYHOM CCUCHHH PEMHS OT
TSIroBoro ycunust nepeaauun, Mlla;
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1
e — tsroewit paxrop (Haiiaen B .15, ¢. 19);

E, — Moav/e yIpyrocTd Marcpuajia pEeMHsS MPH €ro HU3rude, A
MPOPE3MHEHHBIX  PEMHEH  corjacHo JgadHHeiM |2, ¢.1539]  wumeem
E,=(80...100) Ml la;

Yo — PAcCTOSIHUE OT HEUTPAIBHOrO CII0sl PEMHS J0 €r0 HAPY>KHOMU
noBepxHOCTH, MM, onpeaeasemoe o 'OCT 1284.1 — 89 mns HOpManbHBIX
umno TY 38-105161 — 84 ans y3kux pemuedt (npun. 1, Tabn. 1);

p — IUIOTHOCTh MATEPHATIA PEMHs, KI/M’, COTIACHO JAHHBIM |2,
¢.159] st xmaOBEIX pemuci p=(1250...1400) kr/v’;

V — ckopocTh ABHKECHHS peMHS, M/c (1.7, ¢. 14).

Hamnpsxkenus o, Mlla, BO3HHMKalOMe B TOMEPEUYHOM CEUCHUHU
PEMHS OT TATOBOIO yCHUIWA mepeaadu I, ompeacmsoT mo ciaeayromei 3a-
BHUCHUMOCTH:

o, =
AC. K
rac F, — taroeoe yemnme nepenaun npu €€ HOMUHATBHOM HarpyxeHnu, H
(.15, ¢.19);

Cp — k03 HUIHEHT, YIUTHIBAIOIUN THHAMHYHOCTD TPHIOKEHHUS
BHCIIHCH HArpy3KH U CMCHHOCTB padoTel nepeaun (mm. A, ¢.17);

Cx — x03dPUIMCHT, YIUTHIBAKOIIMA HCPABHOMCPHOCTh PaCIIPCIC-
TICHHS HATPY3KU MEKAY pEMHAIMU niepegaun (nm. A, c.17);

A — mIOmAAk MOTEPEYHOr0 CCUCHHS BHIOPAHHOTO PeMHs, MM~ (mpui.l,
Tabm. 1);

K — npunsToe uncio pemuel (nm. A, c. 16).

Ecau nporHozupyemasi J0ArOBEYHOCTh KIIMHOBOrO peMHs t,<3000
Y, TO TAKOC ¢¢ 3HAUCHHUC SBISACTCS HempHemJieMbIM. B 3TOM ciiyaac Heob-
XOAUMO TUO0 MPUHHUMATH PEMEHb 0O0Nee BBICOKOro kKnacca (¢ OOmpmmMm
3HaueHUEM Nj), THOO 33JaThCA PEMHEM, UMCIOIMAM OONBINEE MOMCPCUHOC
CEUYECHHUE, U MOBTOPUTh PacUeT KJAMHOpeMeHHo# nepenauu ¢ 4, c. 14 go
BBIMIONTHCHUS VCIToBHA t,>3000 u.

Ecin  mporHosupyemasi  JOATOBEYHOCTh  KJIMHOBOTO — PEMHS
3000<t,<t, (rac t, — 3amanHbi B 1.1, c. 14 cpok cmyxkObl 1IpuBOAA, B CO-
CTaB KOTOPOTO BXOJHUT PACCUHUTHIBACMASI PEMEHHAsS TEepeaada), TO B 3TOM
CIy4ae HEOOXOAUMO MPEAYCMOTPETh 3AMCHY PEMHEH B MPOLECCE SKCITya-
TALUH [CPeaadn, OO0 HA3HAYUTh PCMCHB ¢ OOIBIINM IOINCPCUHBIM CCUC-
HHUEM U TIOBTOPUTH pacueT tiepesaduu ¢ m. 4, ¢.14 10 BRIMOTHEHUS VCIOBHS
ty>t .

Ecnn mporHoszupyemMas JOATOBCHHOCTB PEMHA th, >t,, TO B 3TOM
ClIydae 3aMEHY PEMHEHM B MPOLECCE IKCILTVATAllH MEPEJavd HE TMPeay-
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CMaTPHUBAIOT.

17. BriOpaTe BUA HATSLKHOTO YCTPOMCTBA, HEOOXOIUMOrO As CO-
37aHUS TICPBOHAYATRHOTO HATSHKCHUS peMmHA veunmueM Fy, ompeacmTs He-
00X0AMMOC 3HAUCHUEC MOHTAXKHOTO MEKOCCBOT'O PACCTOSHHS MEPESIATH yopy
U CTPEJBl MPOBUCAHUS BEPXHEH BETBU PEMH: f, KOTOPYIO 3Ta BETBb J1O/DKHA
TIOYYIHUTh MIPH KOHTPOJIE PE3YIBTATOB MEPBOHAYAIBHOTO HATSKEHHS PEMHSI
(ra. 1).

18. HaznauuTe MaTcpual, BeIOpaTh KOHCTPYKIHIO IIKUBOB MEpeaa-
Y, ONPEACIUTD HCIIOMHUTEIBHBIC Pa3MEPHI IIKUBOB U pa3padoTaTh UX pa-
Bouwne yepTexk (ri. 3).

4. IMTOCJIEAOBATEJIbHOCTD ITPOEKTUPOBAHHA 3VBYATO-
PEMEHHBIX IIEPE/IAY

Pacuctsl 3y0UaTOpEeMEHHBIX MEPEaaY BEAYT B COOTBETCTBHH C TPE-
ooanusavu OCT 38.05227 — 81 wucxogs w3 OOSCIIEUCHUS VCTATOCTHOM
TIPOTHOCTH PEMHSI.

PexoMeHAVETCS HIKCTIPUBCACHHAS MOCICA0BATCIBHOCTh HUX IIPO-
CKTHPOBAHHS.

1. PaccuuTtaTh (cCTH HCH3BCCTHHI) CACAVIOIIUC HCXOAHbIE TAHHEIC,
HEOOXOJUMBIE [T pacueTa NepeJadu:

e P, — mepeaaBacMy0 MOITHOCTh (HOMHUHANTBHYIO MOIIHOCTh HA
MaJIOM IIKHBE mepeaadn), KBr;

® N; — YaCTOTY BPAIICHHUS MAJOr0 WMIKKWBA TEPEAAYH ITOJ HOMH-
HAJIBHOM HArPY3KOil, MMH

o U — HEOOXOAMMOE 3HAYCHHE TICPETATOUHOTO YHC/IA,

® XapaxkTCp HArPY3KH H CMECHHOCTh PaOOThI MEPEIATH.

2. Onpeaenute opucHTHPOBOYHO (B cootBercTBHH ¢ OCT 38.05227
— 81) 3HauCHUE MOAYIS MICPEAAYH M, MM, UCXOS U3 YCTATOCTHOM MPOYHO-
CTH 3VOBEB PEMHS, MO CACAYIOMICH YITPOIICHHON 3aBHCHMOCTH:

rac P, — nepeaaBacMasi MOIHOCTD, KBT;

n; — YacTOTa BPAICHUS MAJIOTO IMIKHBA MEPCIAYH MO HOMHHATb-
HOM HATPY3KOH, MUH .

[MonyuaeHHOE 3HAYCHHWE MOAYISI M OKPYIIHTh A0 OMMKaHIIero
oosbiero, cranaaprusuposanHoro OCT 38.05114 — 76, cro 3HaucHUsA
(mpwm. 3, Tada. 1).

3. BeiOpare THO (C TpancHCHIATBHBIMH WM TOIYKPYTJIBIMH
3yOBsIMH) 3yOUaToro pemMHs (cM. mpui. 3).
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4. Haznauuts (B coorBercTBuu ¢ OCT 38.05227 — 81) pexomenay-
eMoe 9HCI0 3yObeB Z1 MaJIOro ITKWBA B 3aBUCHMOCTH OT TIPHHATOTO 3HAYC-
HHS MOIYJISI M TIEPEAATH U 3aJAHHOH YACTOTHI €r0 BPALICHUS Ny (Tiput. 3,

tadn. 3).
5. Haiiti uncno 3yObeB Z; 6OIBIIETO IKUBA NEPEIAYN U3 YCIOBHS

Z,=U-Z,=Z
rac U — HeoOX0AMMOE 3HAUCHHE MEPSIATOUHOTO YUCIA;
7. | — IPUHATOEC YUCTO 3YObCB MAJIOTO TIKHBA,
Z 3 max — MaKCHUMAJIBHOE (I MPHUHATOrO 3HAYCHHS MOIYJIS m)

YHCIO 3yObeB OOMBINOro MKHBA (MpuI. 3, Tadd. 3).
ITonvaeHHOE 3HAYCHUE Z; OKPYTAUTE OO OJMMKANWIIETO LEAOTO YHC-

2 max ?

na.
6. Paccuntath pakTHUCCKOEC 3HAUCHHE MEPECAATOTHOTO YUCTA
VA
_ 2
U, =—.
Z

7. OnpeenuTs JSTUTETBHBIC THAMETPHI ITKHBOB, MM
d=mZi;, d,=mZ,.
8. IIpeaBapuTenpHO HA3HAYHTD (ECITH HE 3aJaHO B UCXOJHBIX JAH-
HBIX) BCIUYUHY a,, MM, MCIKOCCBOI'O PACCTOSHUS MCPCIAYN B CJICIYIOIIHX
npeacnax:

a, =(L0..1,5){d, +d,).
9. BBIMHCIHTh HCOOXOAUMVIO (A7 MPCABAPHUTCIBHO BBHIOPAHHOTO
3HAUCHUS MCKOCCBOTO PACCTOSHHS MCPSIAYHU a,) PACUCTHVIO JIHHY PSCMHS
L' ps MM,

=

. 2
Il =2a +§(d2 +d1)+(d24i.

o
T
10. Paccuurare mpeasapuTenbHOE 3HAUeHHE Z, UHCna 3yObeB
peMHSA

I
7z gzg:—PgZ

7T
TA€ Zp min, Zp max — MUHUMAJIBHOE H MAKCHMAJIBHOE YHCIO 3yOBEB PEeMHS
BBEIOpaHHOTO MOAys (mpuit. 3, Tadm. 1),
a 3aTeM OKPYIJIHTh MOVICHHOE 3HAYCHHE Z , 10 ero GumsKaiime-
ro, ctagaapruszuposarsoro OCT 38. 05114 — 76, znauenns Z, (mpun. 3,
tadm. 1).

11. YTOUHUTD 3HAUYEHHE PACUCTHON JMUHBI pemMHs L, Mm,

L,=mmZ,,

r

pmin pmax?
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rae Z, — IPHHATOE CTaHAAPTH3UPOBAHHOE UNCIIO 3yObEB PEMHSL.
12. Onpeaenute HOMHHATBHOE 3HAYCHUE MEXKOCCBOTO PACCTOSHHUS
TICPCAATH Aoy, MM,

gy :O,ZS[(L —a))+\/(Lp —-0)’ -84],

d,+d,
rae @ =1 ——2; ( )
2
13. Haiitu yros oxsaTta peMHEM MAJIOrO LIKUBA MEPEJaUuH Oy, IPas,
d,—d
a, =180% - 57 —=——-1L,
a..

111
14. Bpruucauts 4ucio 3yObeB pemHs Z,,, OJHOBPEMEHHO HaXOMs-
ITAXCS B 3alCTUICHUH ¢ MAJIBIM IDKHBOM IEpEAQdIN
a6ad
— Zlal

7360
15. Hatitu cKOpOCTh ABHIKCHUS PeMHS V, M/C,

w-d, - n
60-10°

16. Paccuutats TaroBoe (okpyskHoe) vemnue nepenayn F, H, mpu

¢¢ HOMHHATBHOM HArPY>KCHUH
10°C, P,
f V

rae C, — xo>d(ULIMEHT, VIUTHIBAOMMH AMHAMUYHOCTD IIPHUIIOKCHUS
HATPY3KH U PSKUM (CMEHHOCTB) pabOTHI Tepe1aduH.

IIpn omHOCMeHHOM pexkume pabotel B coorBercTeuH ¢ OCT 38-
05227 — 81 3nauenus C; BHIOHPAIOT B 3aBUCHUMOCTH OT XapaKTepa Harpys-
KH Ha niepenaqy (npui. 3, tabdmn. 4).

Ilpu aByx- m TpexcMeHHOH pabore nepegaun kodddumument C,
IPUHUMAIOT paBHBIM cooTBeTcTBeHHO 160 Cp=1,15C,;, mido C,=1,4C,;.

P, — nepenaBaemas MOIIHOCTH, KBT;

V — CKOpOCTh IBHIKCHHS PEMHSI, M/C.

17. OnpeaenuTe A0MYCKaeMYIO B 3aJaHHBIX YCIOBHSIX DKCIUTyaTa-
Iy yAeabHYIO0 (Ha | MM mupunsl pemss) cuny Fy, H/ivm,

F,=[F]-C,-C, -Cp,,

rac |Fo] — gomyckaemas B CTaHAAPTHBIX VCIOBHSAX UCIBITAHHUM ICPCIAYH
yacneHas cuna, H/mM; Haznauaercs B coorsercteuu ¢ OCT 38.05227 — 81

B 3aBHCHMOCTH OT MPHHSITOrO 3HAYCHUS MOIYJIS m mepeaadu (mpui. 3,
tadn. 3);

2
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Cu — k03¢ dULHCHT, BBOOUMBIH B PaciCT TOIBKO IS yCKOPSIO-
wx (U<1) nepenay (mpui. 3, tadma. 5);

Cz, — ko3 PuuHCHT, BBOAUMBIH B pacdeT MPH HE3HAYHMTCIBHOM
(Zo <6) uncne 3yObeB peMHs, HAXOAAIIUXCA OJHOBPEMEHHO B 3aLCTINICHHH
C MaJIbIM [IKHBOM, BBIYHCIACMBIH B 3TOM CITVYAC MO 3aBUCHMOCTH

Cp=1-0,2(6-7,,);

Crp — K02 GHULIHEHT, BBOIUMBIH B pacyueT TOJBKO NPH HAIWYHH B
Iepeaave HATKHBIX POJMHKOB, B 3TOM CIy4Yae OH MPHUHUMAETCS PABHBIM
cootBeTcTBCHHO 0.9 1 0.8 mpu 0aHOM M ABYX POJIHKAX, PACMON0KEHHBIX
BHYTPH KOHTYpa nepeaaun, u 0,7 — mpu poiMKe BHE KOHTYpPA MEPEIAYH.

18. PaccunTarh TpeOyeMyIO IIHUPHHY PEMHS B1pes, MM,

F,

Aysps = (F tV2 C
/L O
I AOTOTHUTEIBHO K HMPEABIAYIIEMY
(| — JIMHCHHAS IUIOTHOCTh PEMHS IMUPUHON 1 MM, Kr/MemM (mpuit. 3,
Tabm. 3);
Cr — x03pPUUHMCHT, YIUTHIBAIOIMHNH HATHYIHC HCTOIHBIX BHTKOB
TPOCOB PEMHS Y €ro OOKOBBIX OBCPXHOCTCH (mpmit. 3, Tadi. 6).
HatinenHas mmpuHa 3y049aToOro PEMHS 6pes, MM, COTIIACOBBIBACTCS
co craggaptusupoBanHeiM (OCT 38.05114 — 76) psaom €€ 3HAYCHHH
(mpu. 3, Tabm.1).
BribpanHas CTaHAAPTU3UPOBAHHAS IODUPHHA PCMHA 6 JODKHA
OJHOBPEMEHHO VIOBJICTBOPATH CACAYIOIIUM YCIOBHSM:
a. <d<d_.;
asd,

TAC piny Bmax — COOTBCTCTBCHHO MHHHMAIBHO MU MAKCHMAIBHO BO3MOKHAS
(mst BEIOpaHHOTO B 1. 2, C. 23 MOAVIS M) MHUPUHA PEMHS, MM, HazHAYac-
Mmas B cooteeTcTBHH ¢ OCT 38.05114 — 76 (nmpua. 3, Tabdn. 1);

d; — IEMUTENBHBIM AHAMETP MAJIOrO LIKUBA NEPEAAYH, MM (CM. 1.7,

c. 23).

19. Veeanuuth (MpH HEBBIMOJHEHHH XOTs Obl OJHOTO U3 VCIOBHH
858, WH 65d;) IPUHATOE B M. 2, C. 23 3HAUCHHUC MOIYJISI MICPEAAYd M U
MIOBTOPHUTE PACUET C M. 3, ¢. 23 A0 BBIMTOJHEHUS BCEX 3TUX VCIOBHIIL.

20. ITposeputs, ecnu UUCIO 3yObEB PEMHS Z,,, B3aUMOACHCTBYIO-
IIMX C MaJbIM LIKUBOM INEPEAAdH, NOTYIHIOCh HE3HAYUTETBHBIM (Z,<6),
BEJHYHMHY JABICHUA pz, MIla, Ha 3yObsax peMHA 1O YCIOBHIO

_ b <
Pz = —=lpl;
Z -d-h

po
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rae Fi — raroBoe ycumue nepeaaun, H, Hatinennoe B m. 16, ¢. 25;

¢=2 — k0> PUIMEHT, VIUTHIBAIOIIHN HATHIHE HEH30EKHOW KOH-
LCHTPALKN JABJICHUS IO BBICOTC U AJIMHC 3y0a, a TAKKE HCPABHOMCPHOCTh
pacTpeieICHHsT HATPY3KH MEXKIY 3yObSIMH PEMHS, OJTHOBPEMEHHO HAXOA-
IIHUMUCS B 3aLETUIEHHH CO IKUBOM;

Z,, — 9ACI0 3yObEB PEMHs, B3AHMOACHCTBYIOIHUX C MAJIBIM IIKH-
BOM (HamacHo B 1. 14, c. 24);

¢ — BRIOpAHHAS IMAPHUHA PEMHS, MM;

h — BrIcoTa 3y0a pemHs (171 TOTYKPYTIIEIX 3yObeB h), MM, Ha3HA-
yacMmas 1o mpui. 3, taba. | amg TpancueuaaabHbIX 3yObCB M IO MPUI. 3,
Tabn. 2 — A5 MOAYKPYIIBIX 3YOBCB PEMHS;

[plz — Aaonyckaemoe mapiacHue Ha 3v0 pemus, Mlla; onpeaensemoe
0 JaHHBIM OpUi. 3, Tabn. 7 B 3aBUCHMOCTH OT YACTOTHl BPALICHUS MAIOro
IIKHBA NEPEAAYTH 1.

21. HasHaunte (IpU HEBBINOJHEHHH VCIOBHA Pz<|p|z) Oombmce
3HAYCHHUE MOAYJIS MEPEAAYd M U MOBTOPUTE PacyeT ¢ M. 3, ¢. 23 A0 BbINOI-
HCHUS 3TOTO YCIOBHSL.

22. OnpeaenuTs CUITy TIPEABAPUTEIBHOTO HATSDKEHHS peMHst Fo, H,
HCOOXOAMMYIO TOJIbKO A/ YCTPAHCHHS 3a30POB B 3ALCIUICHUH PEMHS CO
IITKUBAMH U 00CCTICUECHUS TIPABUIBHOTO HAOCTaHUsA PEMHS HA TIIKHUBBHI:

F,=(1.13)-q-a-V?,
TJ¢ ( — JUHEHHAS TIOTHOCTh MPHHATOTO peMHS, Kr/(MemM) (1. 18, ¢. 25);
6 — LWIUPHUHA PEMHS, MM, NpuHsiTast B 1. 18, c. 25;
V — ckopoctb aBmkeHUs peMHs, M/c (. 135, c. 24).
23. Paccuutars cuny F,, H, aeficteyromyro Ha Baasl OT 3yO0Uarope-
MCHHOH MEPEaavur NMpy €& HOMUHATBHOM HATPY>KCHHUH

F =(1,0..12)F,

rac F; — tsroBoe yennue nepenaun, H (em. m. 16, c. 25).

24. Beibpath BUJ HATSHDKHOTO YCTPOKCTBA, HCOOXOIUMOTO AT CO-
3JaHUS MPCABAPUTENBHOTO HATSKCHUS peMHs vennueM Fy (pekomeHganun
cM. 1. 1).

25. Haznaunts MaTepuas, BHIOpaTh KOHCTPYKIUIO INKHBOB IICPCaa-
YH, OMPEICTHTh UCTIOMHUTEIBHBIE PA3MEPHI INKHUBOB U paszpaborarts UX pa-
O0YHC YEPTEKH (PCKOMEHIALNH CM. T 3).

5. PABPABOTKA KOHCTPYKIIMU LIKHUBOB

[IkuBbl pEeMCHHBIX MHEPEAAd MPCACTABIAIOT COOOH LMITHUHAPHYC-
CKHC KOJIIECA, COCTOAIIMC M3 00072, OXBATBIBACMOTO PEMHCM, CTVIIHLIBL,
HEOOXOAUMOH 7151 MOCAAKH IIKHUBA HA BAJ, U COCOHHSIOIIUX UX BJIEMEHTOB
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— qucka unu el (puc. 5.1).

KOHCTPYKTUBHO IKHBBI TSI PEMEHHBIX [TePEIay Pa3IHYHBIX BHIOB
OTJIMYAIOTCS APYT OT APYyra B OCHOBHOM TOJNBKO popmMoii padoumnx moBepx-
HOCTEH ux 00014,

KOHCTPYKITHH IITKHBOB KJIHHOPEMEHHbIX TTepeaad BCeX BHIOB, MX
OCHOBHBIE PacUeTHbIE, NOCAAOUYHbIE U rabapUTHBIE pa3Mepbl PeraaMeHTH-
pytorcst TOCT P 50641-94u I'OCT 20889 — 80 -TOCT 20897 — 80.

Puc. 5.1. Buosl xoncmpyKyuii WiKkueos pemennvix nepeoay

IIkuBBI ¢ HCXOAHBIM quaMeTpoM dg= 63... 100 MM B COOTBETCTBUHU
¢ 'OCT 20889 — 80 — T'OCT 20891 — 80 BBITOJHSIOT MOHOJTHTHBLIMH, TO-
YEHBIMH, C BBICTYHAOIIEH OTHOCTOpOHHEH cTymuied uam 0e3 Hee (puc.
5.1, a).

IIxuet ¢ guamerpoM dg= 100...400 MM B coorBercTBuu ¢ [OCT
20892 — 80 — T'OCT 20894 — 80 HM3roTaBIHBAIOT CO CILIOMIHBIM IHCKOM
(puc. 5.1, 6) umu umeromuM 4 — 6 orBepcrhii (puc. 5.1, B), NpeaHA3HAUEH-
HBIX JUTSl Y 10OCTBA JEMOHTAXKa U CHH)KEHUS BeCa IMKHBOB.

IxuBel, umeromme dg > 400 MM, B cootBercTBuu ¢ [[OCT 20895 —
80 — 'OCT 20897 — 80 BBEINOMHSIIOT CO COHULAMH 3JUTMNTHYECKOH (OpMEI
(puc. 5.1, r). CouIel CBapHLIX IMKHBOB MOTYT HMETh TABPOBOE UM IBYTaB-
POBOE TIOTIEPEIHOE CEUCHHE.

Yucno crun Zo; BEIOHpaeTcs B 3aBUCUMOCTH OT 3HAYEHHS pacyer-
HOrO auamerpa mkuBa, npu dg < 500 MM mpuHUMAKT Z, = 4, mph
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dq=500...1600 Mmm Z ;= 6; mpu dg= 1600...3000 MM Z ;= 8.

Js U3roTOBICHUS IIKUBOB MPH OKPYIKHBIX CKOPOCTSIX HX BpAILe-
Hus1 V<30 m/c Haubonblnee MPUMEHEHHUE TIONYIHIIN cepble YyryHsul [lpu
OKPYKHBEIX CKopocTsax V<5 m/c npumenserca qayryH CYI5, a mpu 5
M/c<V<30 m/c — CH20, CU25 TOCT 1412 — 85.

ITpu oxpyskHBIX CKOpOCTSIX BpameHus: V=30 M/C HCHOIB3YIOT BhI-
COKOMPOYHBIC (C MmAapoBHAHBIM rpadutoMm) uyryHel mapok BYU40, BU45
I'OCT 7293 — 85 mam mHOrma (mpu HEVAOBIACTBOPHUTEIBHONW MPOYHOCTH
IIMOHOYHBIX MA30B WM LUIHI[ YVTYHHOH CTYIHLBI) — CTAJIbHOC JIUTHE
obsraHoro kauectsa (Hanmpumep Crame 253J1-1 'OCT 977 — 75).

[Mxuew OpicTpoxOaHBIX nIepeaau (V>50 m/c¢) uenecoodpaszHo u3ro-
TABIIMBATh W3 MATCPHAIOB C TOHIKEHHBIM VICITBHBIM BECOM — JIETKHX
crtaBoB, Hanpumep camymuHa AJI4 wmm marsamus MJIS, mubo macTtvace
— tekcronuta [1TK, monnamunos C (kanpona) umm [1-610, kanpona B. Oxn-
HaKO HEOOXOAUMO UMETh B BHUAY, UTO IUIACTMACCOBBIC IIKUBBI UMCIOT HU3-
KYIO TEILIOIPOBOAHOCTh, BCACACTBUE YEr0 OHHU IOBBIIIAIOT TEMIICPATYPY
PEMHS M CHIDKAIOT €T0 JOJITOBEUYHOCTD TIPH MPOUHX OJHHAKOBBIX YCIIOBUSX.

B enmHu4YHOM Npou3BOACTBC IKUBH HEOOABIMUX (dyg < 250 Mm)
JUAMCTPOB H3rOTABIMBAKOT TOUYCHUCM M3 CTaabHOro (cramm mapok 20; 33;
45 u 1.1.) kpyraoro npokara, a mpu 250 < dy < 500 MM — u3 nokoBok. [Ipu
OOIBITUX AUAMETPAX IIKHUBHI JETAFOT CBAPHBIMHU M3 VIVICPOIUCTHIX CTAICH
Cr 3 umu Ct 5 (puc. 5.1, ).

B ycroBusax mr000# pa3HOBHIHOCTH CEPHHHBIX TTPOU3BOACTB IITKH-
BBl BBITIOJTHSIOT JIMTBIMH, a TIPH MacCOBOM TPOU3BOJACTBE LIENECOOOpa3HO
IIPUMCHEHHUE COOPHBIX LITAMITO-THTO-CBAPHBIX KOHCTPYKIUH MIKUBOB (pHC.
5.1,¢).

Pabouast moBepxHOCTh 000 IIKMBOB KJIHHOPEMEHHBIX MCPEAaY
HMMEET TPaIleLECHANbHBIC KONbLEBEIE KAHABKH IO YHCIY IApaljIeIbHO pa-
ootaromux pemHed K (unciay pedep MoIHKIMHOBOTO peMHS Zy).

Yron npoduias KAHABOK B IIKHUBAX O JUISI KIWHOBBIX PEMHEH
HasHa4daoT B coorBeTcTBHE ¢ Tada. 4 'OCT P 50641 — 94 (tadbx. 5.1), a
JUTS IOTHKTHHOBBIX PEMHEH TTprHMMaroT a=40"+15"
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Tabnuya 5.1

VYron npoduas KaHABOK IIKUBOB O J1 KJIMHOBBIX PCMHCH (BBIMHACKA U3

tabm. 4 FOCT 50641 — 94)

Yroa npo- JlraMeTphl MIKUBOB, MM, JIJIS1 CEUSHHS peMHA
dhus Ka-
R SPZ SPA
HABKH 0O, Z(0) A(A) B (b) C(B) VO) (VA) ZPB (YE)
34 50...80 | 75...118 | 125...190 | 200...315 63...80 90...118 | 140...190
38 cB. 80 Cs. 118 ¢cB. 190 cB. 315 cp. 80 cp. 118 cp. 190

[Npumeuanne. B ckoOkax maHel yCTapeBIINE, HO BCE CIIC BCTPCHA-
IOLINECS B TEXHUUYECKOH JIUTEPATYPE, YCIOBHBIC 0003HAUEHHUS MTOMIEPEUHBIX
CCUCHUH PEMHEH.

Pazmepbl KaHABOK B IIKHBAX JJIS1 KIMHOBBIX PEMHEH PErIaMeHTH-
pyior 'OCT P 50641 — 94 u 'OCT 1284.2 — 89 (tabn. 5.2), a ansa pebep
oMK TMHOBOTO peMust — PTM 38 — 40528 — 74 (tabn. 5.3).
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Tabnuya 5.2

Pasmeps npod g kaHABOK B IMKHBAX IS KIIMHOBBIX PEMHEH (BHI-

micka u3 Taba. 2 TOCT P 50641 — 94, tadn. 18 'OCT 1284.2 — 89)

2
f e
b
Wd, i< /% ]
> =
b k ™
e
S
o ]
X
Hapanerper 3Hauenus napaMeTpoB OpodIIsl KAHABOK IMIKHBA, MM, JITISI peMHel ceueHumit
po bust
KaHaBOK
KB 7.(0) A(A) B () C@®B) | SPZ (YO)|SPA (VA) | ZPB (VE)
W, 8,5 11,0 14,0 19,0 8,5 11,0 14,0
8, He MeHee 2.0 2,75 3,50 4,80 2,0 2,75 3.50
h, ne menee 7.0 8,7 10,8 14,3 9,0 11,0 14,0
¢ 12,0403 |15,040,3 | 19,0204 | 25,5+0,5| 12,0203 | 15,0403 | 19,0404
[ we menee | T,0£1,0 | 9,07, 11,57, 16,07, | 7.0£1.0 9,07, 11,57,
r 0,5 1,0 1,0 1,5 0,5 1,0 1,0
h, 6.0 7,5 9,5 13,0 6,0 7.5 9,5
d' 9>O-0,036 1 1>6-0,043 l4,7-0,043 20_0,052 9>O-0,O36 1 1,6-0,043 14,7-0,043
é; 34 9.7 12,7 16,1 21,9 9,7 12,7 16,1
npu
a’ 38 9.9 12,9 16,4 223 9,9 12,9 16,4
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Tabauya 5.3

Pasmeprr 3meMeHTOB TPO¢HIS KAHABOK Y IIKWUBOB ITOTHKIHHOBBIX
pemueit (PTM 38-40528 — 74)

Ceqemxle 3HEl‘-IeHI/]H HapaMeTpOB HpO(l)I/IJIH KadHaBOK, MM
CMIHA _
P € f; Hje];e h, hy ) I 12
2.440,03 3.5 3.3 2,158 0,95 0,37 0,27
L 4,8+0,04 5,5 6,6 4,688 2.4 0,571 0,401
9.54+0,05 10,0 13,5 9,677 3.5 0,807 0,677

PasMephl OCTanbHBIX OCHOBHBIX 3JICMCHTOB LIKHBOB PCKOMCHYCT-
CS OMPEACHATh MO JaHHBIM Tada. 5.4

ITocae onpeacneuus pasmepoB dyyy C, dep L. X okpyrastor B Omn-
JKAMIIVIO CTOPOHY A0 3HAYCHHH W3 Paga NMPCANOYTHTEIBHBIX HYHCET TI0
I'OCT 6636 — 69 (npun. 4), a pasmepstr d,, M, B — o psay R20 I'OCT
6636 — 69.

HaiiacHHbie 3HAYCHMS PAAMYCOB COMPSDKCHHH CTYMHUBI U 00012
IIKKBA C €ro AUCKOM R HEo0X0auMo CoriaacoBaTh €O CASAYIOIUM HX CTaH-
JaptuzupoBaHHbeiM pspaoM: 4, 5, 8, 10, 15, 20 mm.

His y1oOcTBa yAQTCHHUS MOACTH U3 THTEHHOH (DOPMBI TIOBEPXHO-
CTSIM JUTHIX ITKWBOB, PACTIONOXKCHHBIM B HAIIPABJICHUH H3BICUCHUSI MOJC-
M, IPUIAIOT YKJIOHBH. PasmudaroT TUTEHHBIC 1 KOHCTPYKTHBHBIEC VKIOHHI.

JIntetinbie ykiaonel HazHauatoT o ['OCT 3212 — 57 B 3aBucumoctu
OT BHAA MOACTH (MCTA/UTMYCCKAs WM JACPCBSIHHASA), PACTIONOKCHHUS
(Hapy»KHOE€ WM BHYTPEHHEE) W MPOTSDKEHHOCTH PaCCMATPUBACMBIX TO-
BEPXHOCTCH. JIUTCHHBIC VKIOHBI Ha PabOYHX UEPTEKaxX JTHUTHIX JETAJICH
OOBIYHO HE MPOCTABIIIIOT, & OTOBAPUBAIOT B TCXHHUESCKHUX TPEOOBAHUSIX.

OanHako TaM, ra¢ 3TO BO3MOKHO, JTUTCHHBIC YVKIOHBI BCETA JKEma-
TCIIBHO 3aMCHATh KOHCTPYKTHBHBIMH, TaK KaK Pa3Mep KOHCTPYKTHBHBIX
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VKJIOHOB HE€ PErJamMeHTUPYOT. B CBsI3u ¢ 3TUM [Jis JIMTBIX UIKMBOB K
Ha3HAYEHUIO PEKOMEHYIOTCSI HE JIMTEHHbIEe, a KOHCTPYKTUBHbBIC YKJIOHBI
1:25, npocrassieMble Ha X padOYUX YEPTEKAX.

Pasmepsl dacok ¢,x45° B mOCago4HOM OTBEPCTHM CTYMHUIBI U
c,x45° Ha e Hapy)KHOW TMOBEPXHOCTH YCTAHABIMBAIOT B 3aBUCHMOCTH OT
pa3MepoB COOTBETCTBYIOLIMX AuameTpos (d wiu d.;). Pekomenaaiuu no ux
Ha3HAYEHWIO MPUBENEHBI B Ta0. 5.5.

Tabnuya 5.4

PacuerHble (hOpMyJIbI 1J1s1 ONpEAeSICHUs] pa3MEPOB OCHOBHBIX KOH-
CTPYKTUBHBIX 3JIEMEHTOB LIKMBOB [3, Tabsr. 12.3]

- [4
Je r
L .l‘ \ B
AN ;
C { X ] 5° -dn
<{¢ > ”
X q —
ipacxu G5’
»1:28 3 Py o i 7/ AN
KoHCTpYKTHBHBIIH 3JICMEHT PacueTnas dopmyna
I'nyOuHa KaHABOK B LIKHBAX:
KJIMHOPEMEHHBIX h;=h+se
MOJIUKJIMHOBBIX h; eMm. B TaOn. 5.3
Mupyaa mxuBa a1 nepenad:
KJITHOPEMEHHBIX M=(K-1)e+2f
TTOJTUKJTMHOBBIX B=(Z,-1)e +2f
TonmuHa 06043 TyTYHHBIX IIKHBOB tayr=(0,65...0,75)¢
Tommua 00043 CTaAbHBIX IIKHUBOB ter = 0,8tuyr
Hapy>xubiit fuametp 0001a IKHBOB:
KJIHTHOPEMCHHBIX d.=da+ 26
MOJIUKJIMHOBBIX da=d;-26 (6 cMm. Tabu. 5.3)
BuyTtpennuii anaverp 0604a IKUBOB dpw=da-2(h; + 1)
TonmmHa gucka C=(1,2...1,3)t>8 mm
JuaMeTp CTYMULBI IIKUBOB:
YYT'YHHBIX der=1,6d + 10 Mm
CTAJIbHBIX de:=1,5d + 10 mm
JlmiHA CTYIHLIBE le:=(1,2...1,5)d
Pagnyce! conpspkeHuit R>0,5t
Pasmepsr acok cix 45° (cm. Taba. 5.5)

IIpumevanue. [TpuHsaThIe 0003HAYEH NS, HEYKA3aHHBIE HA PUCYHKE :

K — HeoOXomammoe 4HCI0 KIMHOBBIX PEeMHEH; Z, — HEOOXOIMMOE YUCIIO
pebep MOJMKIMHOBOTIO PEMHSI.

Pasmep dacku c; Ha BHYTpeHHel MOBEpXHOCTH 000/a IIKUBA MPH-
HUMAIOT PaBHBIM pa3mepy (acku ¢, Ha HaApy >XHON MOBEPXHOCTH CTYTHILBI.
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Tabmuya 5.5

PexoMenayembie pasMepsl Gacok ¢;x45° B 0caJ0UHOM OTBEPCTHH CTYIIHIL
IIKHBOB PEMCHHBIX Iepe/aad u ¢;x45° Ha HAPYIKHBIX TIOBEPXHOCTSIX CTYITHII

JuaMerp oTRepCTHS B

CTYIHIE MKHBA d HITH

eé HapyYKHBIH JHAMETD
der, MM

20...30 | 30...40 | 40...50 | 50...80 | 80...120 (120...15(J150...250

Pazmepr! dacok ¢, HIH

1,0 1,2 1,6 2.0 2.5 3,0 4,0
Gy, MM

brictpoppamaromuccsa mkuBbl (V>5 m/c) mamoro pasmepa (dg <
400 mM) ama mydmied 0aJaHCHPOBKH oOpa0aThIBAIOT MO BCCM MOBCPXHO-
cTsM. B 3TOM criyuae BHYTPEHHIO MOBEPXHOCTh 00042 M HAPYKHVIO TO-
BEPXHOCTH CTYITHITHI BBITIOTHSIOT HE KOHHUECCKUMU, A TIAJTHHIPHYCCKHMH.

Pasmepel ceucHMS CHHII YV CTYNHIbI I[NIKABA OIPCACIAIOT U3
YCJIOBHOTO PacueTa UX Ha H3THO.

ITockombKY KSCTKOCTh 00042 MIKMBA HEBEIHKA, TO PACIPEACICHHE
Harpy3Kd MCKAY CIHIIAMH OKa3bIBACTCS BeChMa HepaBHOMEpHBIM. [Ipex-
MONAracTcs, 4To Bpamaroiui MoMcHT T mepemact Tonbko 1/3 HeoOxoau-
MOT0 uHucya Z.., CITUII ITKHEA.

B cBsizm ¢ 3THM, €CaM OKPYKHOC VCHIHWC HA IIKHUBE COCTABIISICT

2-10°T, C,
I, =
dP

wkuse, Hem; C, — koapdHIHEHT TMHAMUYHOCTH NPHIOKEHUS BHELIHEH
Harpy3kd; d, — pacueTHBIN AMAMETP IUKHBA, MM), TO TIOJAararmT, HUTO
Harpyska F.,, npuxoagimascs Ha oIHY HAUOOIEE HATPYKEHHYIO CITHITY, OY-
JET COCTABIIATD

(raec Tuoy — HOMUHANBHBIM BPaIDAOIUHA MOMCHT Ha

F, =3l
A Z .
i
Torga yCca0BHEM MPOYHOCTH CIHL 6y,ueT BBITTOJTHCHHC CJICAYIOLIC-
ro HCpaBCHCTBA.

M, Iud;

o, =—=%= <o,
o= =y <ol
rIe O, — HANpPsDKCHHE W3ruda, BO3HUKAKOINEE B MOMEPEYHOM CEUCHHH
Hau0O0JICC HArPY>KEHHOM CITULIBI, MPUMBIKAIOMICM K cTynune mkusa, MIa;
M,., — U3rHOarOHi MOMECHT, BO3ZHHKAIOIIHH B OMACHOM CCUCHHH
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crunbl, Hevm;

W — 0CCBOM MOMCHT CONMPOTHBIICHHS H3rHOY ONMACHOTO CCUCHHS
CITHLIBI, MM

[Cw:] — AOTyCKAaEMBIC HANMPSKCHHUSA M3rHOa I MAaTCPHUANA CIIHITH,
MIIa.

JIs CiMel 3/ ITHOTHYCCKOrO ceucHHs (cM. puc. 5.1, 1), 3aaaBasich
pekoMeHayeMBIM cooTHomeHneM a=0,4h mMexay amuHaMH Majaol OCH 31-
nunca (TOJIIUHOM CCUCHHSA) a M €ro OOIBIIOH OChIO (IIMPHHOH CCUCHHS) h,
OV/IEM UMECTh

i
32 80
Torma HCOOXOMUMYIO BETHIHHY h, MM, ITHUPHHBI OMACHOTO CCUCHHS
CIMLIBI MOYKHO OTIPECACTIATE MO CICAVIOMECH 3aBUCUMOCTH:

rac Tyon — HOMHUHAIBHBIM KPYTAIIAN MOMCHT Ha PACCUUTHIBACMOM IITKHBC,
HemM;
|64 — AonyckacMelc HanpspreHUS naruda, MIa.
Hornyckaembie HampskeHHS w3ruda [oy,], Mlla, Berauciasor mo
dopmye
[0,,]=
[5]
TJIC Oy lim — MPEACI MPOYHOCTH HA M3rud Marepuana cnui mkusa, Ml a;
|S] — HeoOxoaumoe 3HaueHHe KO3 PUIHEHTa 3amaca NPOIHOCTH.
BenmuauHy Gy, 1im A7 IYTYHHBIX JTUTHIX IMIKHBOB MOKHO HA3HAYUTH
10 JAHHBIM TadII. 5.6.
Tabauya 5.6

I1peaensr mpoUHOCTH HA U3THO Gy, i HEKOTOPBIX MAPOK YyTYHOB

Mapka uyryna CU15 Cyz2(0 Cuzs BY40 BY45 BY50
Gy lims MIIa 330 440 550 600 675 750

3uaueHue ko3(pduIeHTa 3anaca MPOYHOCTH |S| BHIOUPAKOT B mpe-
aemax;
[S]=3.,0...3.5.
Hlupuny h; snmunTudeckoro ceueHUs cnuy y 000Aa IOKUBA NMPU-
HUMarT yMeHbineHHon h,;=(0,75...0,80)h, a ero ToamuHy a; HazHAYAKOT
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MO0 PUHATOMY COOTHOIICHUIO a;=0,4h;.

[TostyueHHBIE 3HAUYEHHS PAa3MEPOB CEUCHHI CNULL HEOOXOIUMO CO-
riacoBath ¢ psajaom R40 I'OCT 6636 — 76 (npuan. 4).

AHJIOTMYHO MOTYT OBITh PACCUMTAHBI W CIIHIIBI, UMEIOIIUE CeYe-
HUE JpYyroid Gopmal.

KoHdurypanusi nocagouyHoro OTBEPCTUSi CTYMNUIL IIKWBOB PEMEH-
HBIX MEpe/lay 3aBUCUT OT BUJa coeauHeHus “Ban-crynuua”. [IkuBbl ca-
YKAOT HA LUWIMHAPUYECKUE WM KOHUYECKUE T0CAJI0YHBIE MOBEPXHOCTH

Basia (puc. 5.2).
b

e N2 el
T

6)

a)

e x)

Puc. 5.2. Cnocobwsr ycmaHo6ku mKueo8 Ha 8aJiax peMeHHvIX nepeoay

JIns ynoO6CcTBa MOHTaKA M JIEMOHTaKa MIKUBOB 3HAYUTEIILHBIX Pa3-
MepoB (dg=400 mm), a TakKe JUIS TTOBBIIMICHUS] TOYHOCTU UX LICHTPUPOBA-
HUS (4TO OCOOCHHO aKTyaJIbHO JUIsl IIKWUBOB, BPAIIAIOIMIMUXCS C JTUHEHHOMN
CKOPOCTBIO CBBIIIE 5 M/C) PEKOMEHAYETCSl MX YyCTaHOBKA HAa KOHUYECKHE
KOHLIBI BaJIOB (pHC. 5.2, €; iK).

Jlnsg mepegaur BpamaroImero MOMEHTA HCIONB3YIOT IIIMOHOYHOE
WJIW NUTMIEBOE COCTMHEHWE CTYMUIIBI IKUBA C BAJIOM PEMEHHOMN mepeaaun
(puc. 5.2).

OceByl0 (pukcanuio MIKUBOB PEMEHHBIX NEPEIad NMPOU3BOMAT OJ-
HHUM M3 CIIOCOOOB, MOKa3aHHbBIX Ha puUC. 5.2.

[Ipy HIMOHOYHOM COEIVMHEHWM IIKWBHI YCTAHABIMBAIOT HA Bajax
MO CJEAYIOIIUM MOCaIKaM:
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IIPU HEPEBEPCUBHOI padoTe Oe3 ToauKoB U yaapoB 1o H7/k6,
HEpEBEPCUBHOM padoTe ¢ TorukaMu U yaapamu — H7/m6,
peBepcuBHOM padore — H7/n6.

[Ipy ucnonab30BaHUM IUIMIIEBOIO COEAVHEHMS IIKWMBHI Ha Bajax
YCTAHABJIMBAIOT MO CJIETYIOIIMM MOCA IKAM:

MPpU LEHTPUPOBAHUU COCJUHEHUS MO HAPYKHOMY JTUAMETPY
nutun D s vero HazHavatot H7 / s 6;

LHEHTPUPOBAHUM 110 BHYTPCHHEMY JIuaMeTpy muui — g d
HazHa4daroT H7 / g6.

To4YHOCTh M3rOTOBJICHUS! IIKUBOB KIWHOPEMEHHBIX Iepenad pe-
rmameHntupyerca 'OCT P 50641 — 94, TOCT 1284.1 — 89 — T'OCT 1284.3
— 96 u I'OCT 5813 — 76. B cranmaprax yka3aHsl CIECAYHOIIUE MPEACTbHBIC
OTKJIOHEHUS, TPUBOIUMBIC HA pabOIMX YepTeKaX IMKUBOB:

¢ HapyKXHOro quamerpa mkusa d, o h12;

4 yIJla KaHaBOK o (I peMHe ceueHuii Z, A u B nasznavaror +£1°;
s ceuenuid C, D, E mpuanmarot £3 0", TS TIOJMKITMHOBBIX pEeMHEN J_rISI);

4 pa3MepoB KaHaBOK (cM. TaOu. 5.2, 5.3 naHHOU paboThI);

¢ koHTposbHOro pazmepa K,=dq+2h, (tadn. 5.2), Heo6xoamumoro
JUISL KOHTPOJISI UCTIOTHEHUS PACUETHOrO JMaMeTpa mKkuBa dg ¢ €ro OTKIo-
HeHusmu 110 d11;

¢ OUCHMS KOHYCOB pabo4MX KaHABOK, U3MEPEHHOI'O MEPIICHIUKY-
JSIpHO 00pa3yrolIell KOHyca Ha HapyKHOM auamerpe mkusa d, (cM. Tadi.
5.7).

Tabnuya 5.7

MaxkcuManbHble 3HaUeHUs OUeHUS KOHYCHBIX OBEPXHOCTEH pado-
YHX KaHABOK IKKUBOB Ha Kaxpie 100 MM HapyKHOro 1ramMeTpa mkusa d,

YacToTa BpalieHus MIKUBA, MHH " 1o 500 ¢B. 500 no 1000 cB. 1000
MakcumanbHoe ouenne, MM/100 MM 0,20 0,15 0,10

JUJIsl ITaMIIOBaHHBIX IIKKMBOB COOPHON KOHCTpYKLMM (puc. 5.1, €)
JOIMyCKaeTcst pa3mep OueHus B 2 pasa 0oJiblie, ykazaHHoro B 1adi. 5.7.

Ha paGoumnx depTerkax MIKUBOB MPUBOAAT TAKKE CIETYIOIIMN KOM-
TJICKC TIPEJCIbHBIX OTKIOHEHUM pa3MepoB, (POPMBI M PACIIONIOKEHUS T10-
BEPXHOCTEH:

® OTKJIOHECHHUSI IMPUHBI IKKBA (110 h14);

® OTKJIOHEHUSI JJTUHBI CTYNHUIIBI (110 h12);

® OTKJIOHEHMS IIMPUHBI U TIIyOUHBI IINOHOYHOrO nasza (Jg9; Taoun.

5.8);
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® HEMAPATICTPHOCTh H HECHMMETPHIHOCTE IITTOHOYHOTO ma3a (me-
pekoc — He Oonee 0.5 momycka Js9 Ha MUPUHY MIITOHOYHOTO Ma3a; HCCHM-
METPHUYHOCTh — HE 060/1¢¢ 2 10MYyCKOB J59 HA MIMPUHY MITOHOYHOTO Na3a),

® HCITUJIUHIPUYHOCTH TTOCAJ0UHOTO OTBEpCTHS (Tadu. 5.9);

® HCCOOCHOCTh HAPYKHOTO quaMeTrpa mkusa (tadm. 5.10);

e TOpIoBOC OMeHue 0boaa mkuBea (tabdm. 5.11);

® TOPIIOBOC OMCHHC CTyNHIBI (Tadm. 5.12);

e qucOanaHc (IIPH OKPYKHOM CKOPOCTH BpaIICHUsI V>5M/C IIKUBEI
JOJDKHBI OBITH CTATHYCCKH OTOATaHCHPOBAHBI B MPCIACTAX, YKA3aHHBIX B

tadna. 5.13).

Tabauya 5.8

IIpeacnpubic otknoncnus E, rnyounst (d + t;) mmonouHoro nasa 6a3oBoro
OTBCPCTHA CTYIHIIBI NIKKWBOB PCMCHHBIX TICPCAQY

BricoTa mmonku h, MM IIpenenbHoe oTkIMOHEeHUE E,, MM
Ceriie 2 10 6 +0.1
>>6>>18 +0,2
>>18>> 50 +0,3

Tabauya 5.9

HGI_[I/IJ'II/IH,Z[pI/IUIHOCTb 0a30BOro OTBCPCTH:A CTYIIMUDBI IIKMBOB PCMCHHBIX TIC-

peaau
HoMHuaILHLIA 1HaMeTp OT- 10...18 | 18..30 | 30..50 | 50...120 | 120...250
BepcTHs d, MM
Heumupaasocts, He Go- 0,008 0,010 0,012 0,016 0,020
Jee, MM
Tabnuya 5.10

HecoocHOCTh HapYKHOM MOBEPXHOCTH IIKUBOB PEMCHHBIX [ICPEIaY

Hwuanmetp d, HapyxHoit moRepxHO-
CTH MIKHROB, MM

50...120 120...260

260...500

Hecoocnoctn, ne Gonee, MM

0,020 0,025

0,030

37



Tabauya 5.11

TopuoBoe GueHne 0004a MKHUBA PEMEHHBIX Tiepeaad Ha kaxaeie 100 mm
HAPYKHOTO AHAMETPa WKUBA d

IMupuna mkuBa, MM o 40 40...100 100...160 160...250
Toprmoroe Orenue, He Oodlee, 0,040 0.020 0.013 0.010
MM/100 MM
Tabruya 5.12
Top11oBOe OHEHMUE CTYITUAIIH IMKHBA PEMEHHBIX TICPEIat
JuameTp oTBepcTHS B cTYIHIE d, MM Jo 55 55...80 ce. 80
ToptoBoe Guenne, He Goyee, MM 0,030 0,040 0,050
Tabnuya 5.13

Homnyckaemprii AUCOATAHC TIPH CTATHYCCKOM OAIAHCHPOBKS MIKHBOB (Tal!I.
2T'OCT P 50640 — 94)

OKpy:KHas CKOpOCTh IMKHBa V, M/¢ 5...10 10...15 15...20 20...30

Homycraembrit nucbanamce, r+M 6 3 2 1,0

IlepoxoBarocTe 0OpadaThiBACMBIX MOBEPXHOCTCH IKUBOB PEMCH-
HBIX ICPEIAY PSKOMCHIYCTCS HA3HAYATh MO JaHHBIM Tabi. 5.14

Tabruya 5.14

PexoMeHaAyEMBIC 3HAUCHUS NAPAMCTPOB MICPOXOBATOCTH 00PadaTHIBACMBIX
ITOBCPXHOCTCH MKHUBOB peMEHHBIX niepeaad (tadbn. 1 T'OCT P 50640 — 94)

Bun oGpadaTbBaeMoii NOBEPXHOCTH IIKHBA Tapamerp mepoxosaro-
CTH, MKM

Bokorbie padoure MoBepXHOCTH KaHABOK 000/1a R.2.5
BayTpeHHRe MOBepXHOCTH KaHABOK 00071 R, 3
HapyxHad morepxHoCcTh 00012 R, 3
Topiiorbie moBepxHOCTH 06012 R,5

Top1ioRbIe TOREPXHOCTH CTYITHITHI R,3.2

Bazonoe mocaouHoe 0TBepCTHE CTYTTHITHI R,1,6

PaSoune mMOBEPXHOCTH MMOHOYHOTO TTa3a Rz 20

JIHO MITTOHOYHOT O Tasa Rz 40

[TorepxHOCTH dacok, CKPYTICHUH Rz 40
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B 3akitoueHre HE0OXOAMMO OTMETUTD, UTO IS 00ECIIEUEHUsST HOP-
MajbHOW padoTel kKnuHopeMeHHbIX nepeaad ['OCT 1284.2 — 89 tpebdyer,
4TOOBI HENMAPALIEIBHOCTh OCEl BAJIOB MEpelayu He mpeBblmana 1 MM Ha
auHe 100 MM, a A0IMYCK Ha 0ceBOe CMEIICHUE KaHABOK OJIHOrO IKUBA OT-
HOCHTEJIbHO COOTBETCTBYIOIIUX KaHABOK JPYroro mKuBa Obul Obl HE 0oJiee
2 MM Ha 1000 MM MEXKOCEBOro paccTosHusa nepeaaur. Ecim MexkoceBoe
pacctosiHue nepeaadn npepbimaet 1000 MM, TO IONYCK YBEIUYMBAKOT, HO
He Oosiee, ueM Ha 0,02 MM Ha kaxable 100 MM CBBIIIE PTOrO 3HAUYCHHUSA Me-
YKOCEBOI0 PACCTOSIHUS.

KOHKpeTHbIE 3HAYEHUS STUX HOPM MOHTAaKAa KJIMHOPEMEHHOM Iie-
peaauu JO0KHBI ObITh YKa3aHbl B NMYHKTAX TEXHUYECKUX TPEOOBaHUM €¢
MOHTQKHOTO YepTeKa.

[IIkuB 1yist 3y04aToro pemMHs npeacTapisier co0oi 3youartoe Kose-
CO, TOJIOBKM 3yObEB KOTOPOrO Cpe3aHbl JI0 JUAMETPa, PACMOJIOKEHHOTO
HWKE JICTUTENBHONH OKpPY)KHOCTM jauamerpoM d  (coBmamalome ¢
HEUTpAJIbHBIM CJIOEM PEMHSI) Ha BEJIUUUHY 20 (puc. 5.4).

Heampansrag nunus mpoca
tp '

# o e
- L“.- 5.3

RN AN
T W)

A

\\\A‘l’/fﬂ/}'fl st |

Puc. 5.4. llIkus 3y6ttam0pemeﬁH0ﬁ nepeoauu

B nepenauax ¢ TpaneueuaaibHbIM NpoPuiaeM 3yObeB PEMHS IIKU-
BBl TAK)KE€ UMEIOT TpaneleuaaibHble 3yObs (puc. 5.4), a npu NPUMEHEHUU

peMHeli ¢ nmonykpyrioi gopmoii 3yobeB — nonykpyrisie (mpui. 3, puc. 1;
Tad. 2).
PacuerHbie popmyIibl JUisl ONPEAEIECHUS OCHOBHBIX pPa3MEPOB 3y0-

4yaTeiX 000JI0B IIKMBOB 3yOUAaTOPEMEHHBIX MEpPEaay IMPUBEACHBI B TaOJ.
5.15.
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Tabnuya 5.15

PacuerHsie opMyIIBI A1Is ONPEACTICHUS OCHOBHBIX MAPAMETPOB
3yOuaThIX 00010B IIKHBOB 3yOUaTOPEMEHHBIX TIEpeaat

OnpenesieMbll HapaMeTp 3y09aThIX 000I0B IKHBOB Pacuernas qopmyna
[lompakka K HAPYVKHOMY THAMETPY, BRBOJAHMAL g Gosee K. =02 i i
PABHOMEPHOTO paclpeeeHHs HATPY3KH MY 3VObsIMH d a4

JHaMeTpbl OKPYyKHOCTEH 3YOBeB:

eI TENBHON d=mz

OKPYIKHOCTH BEPIITHH do=d;-20 +Ky

BITAJIHH TpaneleuIAILHBIX 3vObeR dp=dq—2hy

BITQUH MOMYKPYTIIBIX 3yOheR dr=dy-2h
[Mupuna qHA BOATHHLI TPATISIEHIATLHLIX 3YOLER 3uadeHus Sy oM. mpuid. 3, Tabm. 1
Yroa npousi TpanelenAaILHONH BIAAHHE] 3y0LeB, Mpal:

mpH m < 2 MM $=50+2

IIpH m > 2 MM go=40+2
Yrmopoii mar 3yOses @=360/z
Pabouas nmpuna 3yGuaToro obona B=g+m
Paawycel ckpyriieHnit npoduis 3yohen £=0,1m=0,5 MM

B tabnuue 0603HaUEHBL:

F, — TaroBoe HOMHHATBHOE yeunue nepeaadu, H;

6 — WHPHUHA PEMHS, MM, A — MOJATIUBOCTh MCTAIJIOKOPAA PEMHS,
vm /H (mpun. 3, tabx. 3);

7 — ancno 3yOBeB y paccMaTPHBACMOTO IITKHBA;

m — MOAYJTb TICPEAAUH, MM,

d — pacCTOSHHUE OT BHAAHHBLI PEMHS J0 MPOAOJBHOH OCH TPOCA €ro
MeTautokopaa, Mum (ipu. 3, Tadm. 1; tadn. 2);

hy; — BBICOTA TpancieuaaIpHOrO 3y0a 1mKkuBa, MM (npui.3, Tadma.1);

h; — BBICOTA TONMVKPYTIIOTrO 3y0a IKHBA, MM.

Tak xak KOHCTPYKIIMH IIKHBOB 3yOUAaTOPEMEHHBIX NEpeaad OTIIH-
JAIOTCS OT KOHCTPYKIUH IIKHBOB KIIMHOPEMEHHBIX IEpeaad TOTBKO ¢hop-
MOHM pabounx KAHABOK CBOHX O0QJ0B, TO Pa3MEpbl MX OCTAJIbHBIX KOH-
CTPYKTHBHBIX 3JICMCHTOB (KPOME TOMIUHBL 00012 t) MOXKHO OMPEACIATH IO
JaHHBIM Tadmn. 5 4.

J71s ipexoTBpaINCHUS CIIAJAHUS PEMHS CO IIKHBOB M VIVUIICHHS
VCIOBHH €ro HaOCraHWs HA IIKUBBL MAJIBIA IOKUB TCPCIAYd CHAOXKAIOT
aByms pebopaamu (puc. 5.4), a B nepeaadax ¢ BEPTUKATBHEIMH BaJaMU WA
npu U > 3 umu ocHamaroT o0a mKuBa nepeaadd. B ¢BI3H ¢ 3THM TOMIIHHY
0001a t Ha3HAYAIOT KOHCTPYKTHBHO UCXOAS U3 VCIOBHH pasMeIeHus 4...6
kpenekHprx BHHTOB M8 mmm M10. Tlpu orcyrerBum pebopx TommuHy t
000/a IMKUBA MOYKHO VCTAHABIHBATE TIO CACAVIOMICH 3aBUCHMOCTH
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1 =0,005d, +3 > 6ii

Pasmeps! 000108 MKUBOB AU1s1 3yOUATOPEMEHHBIX TIEPEAAY U TPe-
JCTBHBIC OTKIOHCHHS 3THX Ppa3MepoB BbiOuparT B coorBercTBum ¢ OCT
38.05114 - 76.

KoMIieke mpeacipHBIX OTKJIOHCHHE pa3MepoB, (Gopmel U pacno-
TO’KCHUS JPVTHX MOBCPXHOCTCH 3yOUaThIX IIKWBOB aHATOTHUCH MOTO0OHO-
MY KOMITJICKCY KIHHOPCMCHHBIX IIKHBOB, PACCMOTPCHHOMY PAHCE.
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HHPH/IO/KEHHE 1

KJIMHOBLIE PEMHUA

KnuHOBBIE peMHM — 3TO MMPOPE3UHEHHBIE OECKOHEYHBIE (3aMKHY-
ThIE) PEMHH C TpanenenaaJIbHbIM TTONepeyHbIM cedenreM (puc. 1), pado-
TAFONIME HA MMKUBAX, UMEIOIMMNUX HA CBOMX 000J1aX KONbIIEBbIE KAHABKH CO-
orBercTBytoniero mpoduis (puc. 2.1, 6). [ myOuHa kaHaBOK IIKUBOB JOJK-
Ha OBITH TAKOM, YTOOBI MEXKY BHYTPEHHEH MOBEPXHOCTHIO PEMHEH M JTHOM
KaHABOK TTKUBA COXPAHAJICS 3a30P.

Oror Bua pemHen (Omaromaps xkivHOBOMY 3(dekry) ornudaercs
MOBBINICHHBIMM CHJIAMM CLEIUICHWS CO IIKWBAMHU W, CIIEA0BATEIBHO, TIO-
BBIIIICHHOM TATOBOM cnocoOHOoCThiO. OMHAKO TpanenenaansHas gopma mo-
IIepevYHOro CEYeHUsI PEMHS M3-3a CBOEHM OOJIbIION BHICOTHI HEPAI[HOHAIBHA
C TOUKH 3peHus u3rnda pemas Ha mkusax u KI1J[ mepemaqn.

ITO KOMITEHCUPYETCS TEM, YTO PEMEHb M3TOTABIUBAIOT U3 MATECPH-
aja ¢ MajabiM MOJIyJIeM YIPYTOCTH, KPOME OCHOBHOI'0 HECYINEro (TAroBOro)
CIOS, KOTOPBIM HWMEET HEOOJBIIYI0 TONIIMHY U Pachojaraercs Mo
HEUTPATHLHOMY CJIOI0 PEMHS.

6)

o ':.3;:.-5—.'1?‘1'_—."?;1‘.3;;;;‘-
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Puc. 1. Cocmaeﬂﬂiou;ue HACMU KIUHO0B8020 peMH

Pemenb nomkeH ObITh TMOKHM 7151 BOZMOKHOCTH padOThI HA IIKH-
BaX MajblX JHUAMETPOB M BMECTE C TEM HMETH JOCTATOYHYIO IOIMEPEIHYIO
SKECTKOCTB BO M30EKAHHS €ro TTyOOKOro 3aKIMHUBAHHA B KAHABKAX IITKH-
BOB M PAIMAITBHOTO CKOJIBYKEHUS BCIEACTBHE MONEPEYHOTO CHKATHS.

B cBa3u ¢ >THMU TpPeOOBAHWSAMH KIMHOBOM PEMEHB COCTOMUT W3
ClIeayromux yacTeu (puc. 1):
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¢ xopaa 1, mpeacTaBIsMrOIICro COOOM TATOBBIH CIOH, PACIIONOMKCH-
HBIH PUMEPHO N0 LICHTPY TAKECTU CCUCHUS PEMHS;

® PE3UHOBOrO HAMOIHUTENS CPEAHCH TBEPAOCTH 2, PaCOI0KEHHO-
ro HaJ KOPJAOM (B 30HC PACTSKCHUS MPH U3rHOC PEMHS HA IIKUBAX), U 00-
Jee TBEPJAOTO HAIMOIHHUTENA 3, PacIONIOKEHHOTO MO KOpAOM (B 30HE CXKa-
THS);

® 3AIMUTHOU OOCPTKH PeMHS 4 B BHAC HCCKONMBKHUX CIIOCB MPOPE-
3MHCHHOH TKAaHH, HAJOKCHHOM JHArOHAJIBHO, MMCIOMICH MOBBIIICHHBIH KO-
3 GuUIUEHT TPEHMSI, TPUAAINEH PEMHIO KAPKACHOCTh, MPEIOXPAHSIOLIECH
BHYTPCHHUE 3JICMCHTBI PEMHS OT BHCIIHUX BO3ACUCTBUH M NOBBIIAKOIICH
€r0 U3HOCOCTOUKOCT.

B 3aBHCHMOCTH OT OTHOIICHHS OOIbIIEr0 OCHOBaHHSA W Tpare-
LICHJATBHOTO CCUCHHA K ero Beicote T (puc. 1) pasnuyaroT pcMHH HOP-
maneHbeIx ceueHnd (W / T = 1,6...1,7), y3kne (1,2...1,3) u mupokue
(3,3...3.4), uCoOaB3YEMBIC TOIBKO B BAPHATOPAX.

B Hacrosiiee BpeMsi OCHOBHOE NMPUMEHCHHE MOIYYHIH KOPAOLI-
HYPOBBIE KJIMHOBBIC PEMHH HOPMAIBHBIX CCUCHUM, PasMEpbl KOTOPBIX pe-
rnamMeHTHpYIOT TOCT 1284.1 — 89, TOCT 1284.2 — 81 (tabn. 1 manHOTO
TIPHIL.).

B COOTBETCTBUH € 3TUMH CTaHAAPTAMH BBIITYCKAIOT PEMHH CO
CIEIVIONTAMH YCIOBHBIMH OOO3HAUCHUSIMH HMX TOTICPEYHBIX CCUCHUH (B
nopsiake Bospactanus pasmepos). Z, A, B, C, D, E.

Tabauya 1

PﬂSMepr CCUCHHA U NMPCACIBbHBIC JJIMHBI KJIMHOBBIX peMHEﬁ;
MHHHMAJIBHEIC paC‘-IéTHbIC AUAMCTPBI HIKHUBOB

Ob6ozHa- w,, W, T, Yo, A [Ipegemnubie don
Tum pemust YeHHE 2 pacueTHBIS Ty, Hem
cedeHHA MM MM MM MM MM JUTHHBI, MM MM
/(0) 8.5 10 6 2,1 47 400...3150 50 <25
Krmaopsie JA(A) 11 13 8 2.8 81 560...4500 75 11...70
mo T'OCT B(B) 14 17 11,0 | 4.0 138 [630...6300 125 40...190
1284.1-89 u [C(B) 19 22 14,0 | 4,8 230 |1800...10000 | 200 110...330
1284.3- -89 [D(I") 27 32 19,0 | 6,9 476 |2240...14000 | 355 450...2000
() 32 38 23,5 | 8,3 692 [4000...18000 | 300 1100...4500
Kmraoersie [SPZ (YO) | 8,35 10 8 2 56 630...3550 63 <150
yakue mo TY SPA (VA) | 11 13 10 2.8 93 800...4500 90 90...400
38--40534-758PB (YE) | 14 17 13 3,5 159 |1230...8000 140 300...2000
uTy 38-- BPC(¥YB) | 19 22 18 4.8 278 |2000...8000 | 224 >1500
105161-84

[Mpumecuanue. B ckoOkax JaHBI VCTAPCBIIUC, HO CIIC BCTPCUAIOIIN-
¢Csl B TCXHUYCCKOH JuTeparype, 00o3Ha4uCHHUs peMHCH: T; — MOMCHT Ha
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OBICTPOXOIHOM INKUBE; A — MJIOMAAP MONEPEIHOrO CCUCHUS PEMHSI.

B zaBucumocTu ot IIPUMCHACMbBIX MATCPHAJIOB U TCXHO/IO0THH H3I0-
TOBJICHHA PCMHH HOPMAJIbHBIX ITOINCPCYHBIX CCUCHHUHM B COOTBCTCTBHUH C
I'OCT 1284.2 — 89 Beinyckator nsatu ki1accos (ot 0 go 1V), oTnryarommux-
cs1 3HaueHUsIMA N 0a30BBIX YHMCET IMUKIOB HapaOboTku Ha otkas: 0 — (N =
0,7+10° maxios); T — (N = 1,5¢10%; IT — (N, = 2+10%; TII — (N, = 2,5+10%;
IV — (N, = 3,0+10°).

¥Y3kue KIHHOBBIE peMHH B cooTBETCTBUU ¢ TY 38-105161-84 BHI-
MYCKAKT CO CICAVIOUIUMH YCIOBHBIMH O0O3HAUCHUSIMH HX TOMEPECUHBIX
ceucHul (B opsake Bo3pacranus pasmepos):. SPZ, SPA, SPB, SPC (rabm.
1).

OTH peMHU TIPU OJMHAKOBBIX radapuTax repenadyu Mmo3BOJIs-
10T mepenasatb B 1,5...2,0 paza OOnplIne MOIIHOCTU, MOTYT pado-

TaTh Mpu 00JIee BBICOKUX CKOPOCTAX ABIGKCHHS U ¢ GOJBINCH 4acTOTOMH
TICPETHOOB, UYCM PEMHH HOPMAIBHBIX CCUCHHMH. OTHAKO H 10 HACTOAIICTO
BPEMCHH V3KHC KJIMHOBBIC PEMHH BCC CINC BHIMYCKAIOT B Or'PAHHUCHHOM
KOITHUYECCTBE, UTO CACPNHBACT UX Oomnee mupokoe npumcHeHue. [lo mepe
paciupenust MacinTada BBHIMYCKA V3KUX PEMHEH OHH Bee Oojbiie OyayT
BBITECHSITh KIMHOBBIE PEMHH HOPMAJTBHBIX MONEPEYHBIX CEUCHHUH.

PacyeTHbie AnuHBI peMHER L , M3MepsOoT mo uxX HEHTpaIbHOMY
CIIOK0 B HATSHYTOM COCTOSIHHH. JHAYEHUs! pacueTHOH JnuHbI L , peMHEH ¢
HOPMAIbHBIMH CCUCHUAMH COOTBETCTBYIOT YUCI0BOMY piaay R, 40 ¢ npea-
TTIOYTEHHEM JIUH 110 paxy R, 20, a y3kux pemue# — paay R, 20 TOCT 6636
- 69.

IIpunMepuI YCIOBHBIX 0003HAYEHHH KIMHOBBIX peMHel BermelnpuKanpax
Pemens ceuenns C ¢ pacdetHol qumHo# L = 2500 MM xracca IV qost palioHoB ¢ yMepeH-
HBIM KITHMAaTOM:
Pemens C — 2500 I'OCT 1284.1 IV k1.
To ke A1 palioHOB ¢ XOJOTHBIM H 0UeHb XOJIOAHBIM KIMMAaTOM:
Pemenr C — 2500 XJITOCT 1284.1 IV k.
Pemens ceuenust SPA ¢ pacuerHol qumHoi L = 2500 mm:
Pemens SPA — 2500 TV 38 — 40534 - 75

Homunanpayio MomHOCTE Py, kBT, KOTOpYIO MOXET MEpcaaTh
OJHH PEMEHb KOHKPETHOTO THIIOpasMepa u aauHb Ly 6e3 ero OykcoBaHms
HA LIKMBAX Mepeaadu mpH yrie ooxeara o = 180° u crokoitHOM oxHOC-
MCHHOM PCKHUME PalOTHI (@ A Y3KUX PECMHCH CHIC M IIPH NCPSAATOUHOM
gquciae Uy = 1,0), 11 KIMHOBEIX PEMHCH HOPM AJIBHBIX CCUCHHH HA3HAYAIOT
mo Tada. 5 — 17 T'OCT 1284.3 — 96 (tabm. 2—12 naHHOTO MpHIL.), a AT V3-
KHX PCMHCH — 110 rpadukamM puc. 2 B 3aBUCHMOCTH OT CKOPOCTHU JBHKCHUS
peMHs V B pacuETHOTO AMAMETPa MAJIOro IIKHBA nepeaadu dy;.
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Tabauya 2
HomunansHnast MoimHOCTE Py, KBT, nepenasaemast onHuM peMueM 0, 1 u 11
k1accoB ceuenus Z(0) mpu L ,= 1320 mm

dyi. U Po, kBm, npu yacmome epauleHusi MeHbLIE20 WKUEBa, muH"
mMm 200 [ 400 | 700 [ 800 | 950 | 1200 | 1450 | 1600
1,00 0,09 0,17 0,27 0,30 0,34 0,41 0,48 0,51
1,05 0,10 0,17 0,27 0,31 0,35 0,42 0,49 0,53
63 1,20 0,10 0,18 0,28 0,32 0,36 0,44 0,51 0,55
1,50 0,10 0,19 0,29 0,33 0,38 0,45 0,53 0,57
=3,00 0,11 0,19 0,30 0,34 0,39 0,47 0,54 0,59
1,00 0,11 0,20 0,33 0,37 0,42 0,51 0,59 0,64
1,05 0,12 0,21 0,34 0,38 0,44 0,53 0,61 0,66
71 1,20 0,12 0,22 0,35 0,39 0,45 0,54 0,63 0,69
1,50 0,13 0,23 0,36 0,40 0,46 0,56 0,66 0,71
23,00 0,13 0,23 0,37 0,42 0,48 0,58 0,68 0,73
1,00 0,14 0,25 0,40 0,44 0,51 0,62 0,72 0,78
1,05 0,14 0,25 0,41 0,46 0,53 0,64 0,75 0,81
80 1,20 0,15 0,26 0,42 0,47 0,55 0,66 0,77 0,84
1,50 0,15 0,27 0,44 0,49 0,56 0,68 0,80 0,86
=3,00 0,15 0,28 0,45 0,50 0,58 0,71 0,82 0,89
1,00 0,16 0,29 0,47 0,53 0,61 0,74 0,86 0,94
1,05 0,17 0,30 0,49 0,54 0,63 0,77 0,89 0,97
a0 1,20 0,17 0,31 0,50 0,56 0,65 0,79 0,93 1,00
1,50 0,18 0,32 0,52 0,58 0,67 0,82 0,96 1,03
=3,00 0,18 0,33 0,54 0,60 0,69 0,84 0,99 1,07
v, M/C 2 5 10
dyr, | U Po, kBm, npu yacmome spauwieHus MeHblleao Wkusa, MUH '
MM 2400 | 2800 | 3200 | 3600 | 4000 [ 4500 [ 5000 [ 5500

1,00 0,70 0,78 0,85 0,91 0,97 1,03 1,07 1,10
1,05 0,72 0,80 0,88 0,94 1,00 1,06 1,11 1,14
63 1,20 0,75 0,83 0,91 0,98 1,04 1,10 1,14 117
1,50 0,77 0,86 0,94 1,01 1,07 1,13 1,18 1,21
23,00 0,79 0,88 0,97 1,04 1,10 1,17 1,22 1,25

1,00 0,88 0,98 1,07 1,15 1,22 1,29 1,35 1,38
1,05 0,91 1,10 1,11 9

71 1,20 0,94 1,05 1,14 1,23 1,3

1,50 0,97 1,08 1,18 1,27

23,00 1,00 1,11 1,22 1,31

1,00 1,07 1,20 1,31 1,41 1,49 1,57 1,60 1,65
1,05 1,11 1,24 1,34 1,46 1,54 1,63 1,68
80 1,20 1,15

1,50 1,18 1,32 1,45 1,56 1,65 1,74 1,80
23,00 1,22

1,00 1,28 1,43 1,56 1,67 1,77 1,85 1,90 1,90
1,05 1,33 1,48 1,62 1,73 1,83 1,91 1,96 1,97
90 1,20 1,37 1,53 1,67 1,79 1,89 1,98 2,03 2,03
1,50 1,42 1,58 1,73 1,85 1,95 2,04 2,09 210
23,00 1,46 1,63 1,78 1,91 2,01 2,11 2,16 217
v, Mic 10 15 20 25 30
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Tabruya 3

Homunansnas mowmnocts Py, kBT, nepeaasacmast onaum pemuem 0, [ u 11
kiaaccoB ceueHust A(A) mpu L ,= 1700 mm

dar, Py, kBm, npu uacmome 6paujeHis MEHbUEZ0 WKUEQA, M

MM 200 | 400 [ 700 [ 800 [ 950 | 1200 | 1450 [ 1600 | 1800
1,00 | 0,22 0,39 0,61 0,68 0,77 0,93 1,07 1,15 1,24
1,05 | 0,23 0,40 0,63 0,70 0,80 0,96 1,10 1,19 1,29
a0 1,20 | 0,24 0,41 0,65 0,72 0,83 0,99 1,14 1,23 1,33
1,50 | 0,24 0,43 0,67 0,75 0,85 1,02 1,18 1,27 1,38
23,00 | 0,25 0,44 0,69 0,77 0,88 1,05 1,21 1,31 1,42

1,00 | 0,26 0,47 0,74 0,83 0,95 1,14 1,32 1,42 1,54
1,05 | 0,27 0,48 0,77 0,85 0,98 1,18 1,36 1,47 1,60
100 | 1,20 | 0,28 0,50 0,79 0,88 1,01 1,22 1,41 1,52 1,65

1,50 | 0,29 0,52 0,82 0,91 1,05 1,25 1,45 1,57 1,71
23,00 | 0,30 0,33 0,84 0,24 1,08 1,30 1,50 1,62 1,76

1,00 | 0,31 0,56 0,90 1,00 1,15 1,39 1,61 1,74 1,89
1,05 | 0,32 0,58 0,93 1,04 1,19 1,44 1,67 1,80 1,96
112 1,20 | 0,34 0,60 0,96 1,07 1,23 1,49 1,72 1,86 2,03
1,50 [ 0,35 0,62 0,99 1,11 1,27 1,54 1,7 1,92 2,09
23,00 | 0,36 0,64 1,02 1,14 1,31 1,59 1,8 1,98 2,16

1,00 | 0,37 0,67 1,07 1,19 1,37
1,05 | 0,38 0,69 1,10 1,23 1,42

1 1,92 2,07 2,26
1
125 1,20 | 0,39 0,7 1,14 1,28 1,47 1
1
1

72 1,99 2,15 2,34
77 2,08 2,22 2,42
83 2,13 2,29 2,50
2,19 2,36 2,58

1,50 | 0,41 0,74 1,18 1,32 1,52
23,00 | 0,42 0,76 1,22 1,36 1,57 ,
v, M/C 2 5 10

-1
dar, Py, kBm, npu vacmome 6paueHus MEHbIE20 WKUEd, MUH

MM 2000 | 2200 | 2400 | 2600 | 2800 | 3200 | 3600 | 4000 | 4500
1,00 1,34 1,42 1,50 1,58 1,64 1,75 1,83 1,87 1,88
1,05 1,38 1,47 1,56 1,63 1,70 1,81 1,89 1,94 1,94
90 1,20 1,43 1,52 1,61 1,69 1,76 1,87 1,96 2,00 2,01
1,50 1,48 1,57 1,66 1,74 1,82 1,94 2,02 2,07 2,07
23,00 1,53 1,62 1,71 1,80 1,87 2,00 2,09 2,14 2,14

1,00 1,66 1,77 1,87 1,97 2,05 2,19 2,28 2,34 2,33
1,05 1,72 1,83 1,94 2,04 2,12 2,26 2,36 2,42 2,42
100 | 1,20 1,78 1,90 2,01 2,10 2,19 2,34 2,44 2,50 2,50
1,50 1,84 1,96 2,07 2,17 2,27 2,42 2,52 2,58 2,58
3,00 | 1,89 2,02 2,14 2,24 2,34 2,49 2,60 2,66 2,66

1,00 2,04 2,18 2,30 2,41 2,51 2,68 2,78 2,83 2,79
1,05 2,11 2,25 2,38 2,50 2,60 2,77 2,88 2,93 2,89
112 1,20 2,18 2,33 2,46 2,58 2,69 2,86 2,98 3,03 2,99
1,50 2,25 2,40 2,54 2,67 2,78 2,96 3,08 3,13 3,09
23,00 | 2,33 2,48 2,62 2,75 2,87 3,05 3,17 3,22 3,18

1,00 2,44 2,60 2,74 2,87 2,98 3,16 3,26 3,28 3,17
1,05 2,52 2,69 2,84 2,97 3,09 3,27 3,37 3,39 3,28
125 | 1,20 2,61 2,78 2,93 3,07 3,19 3,38 3,49 3,51 3,39
1,50 2,69 2,87 3,03 3,17 3,30 3,49 3,60 3,62 3,50
23,00 | 2,78 2,96 3,12 3,27 3,40 3,60 3,72 3,74 3,62
v, Mfc 10 16 20 25 30
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Tabnuya 4

Homunansnas momuHocTe Py, kBT, nepeaasacmas oqaum pemuem 0, I u 11
kiaaccos ceucHust B(b) mpu L, = 2240 mm

-1
da Py, kBm, npu uacmome spaijerHis MeHbIe20 WKUEA, MUH

MM 200 [ 300 | 400 | 500 | 600 | 700 | 800 | 950 | 1000
1,00 0,48 0,67 0,84 1,00 1,16 1,30 1,44 1,64 1,70
105 [ 050 069 087 104 120 135 149 169 1,76
125 | 120 | 052 072 09 107 124 139 154 175 182
150 [ 053 074 093 111 128 144 159 181 1,88
>300 | 055 076 09 114 132 148 164 186 193

1,00 | 0,59 0,83 1,05 1,26 1,45 1,64 1,82 2,08 2,16
1,05 | 0,61 0,86 1,09 1,30 1,50 1,70 1,89 2,15 2,24
140 | 1,20 | 0,64 0,89 1,12 1,34 1,55 1,76 1,95 2,22 2,32
1,50 | 0,66 0,92 1,16 1,39 1,61 1,81 2,01 2,30 2,39
3,00 | 0,68 0,95 1 2,08 2,37 2,46

1,00 | 0,74 1,04 1,32 1,59 1,84 2,09 2,32 2,66 2,76
1,05 | 0,76 1,08 1,37 1,64 1,91 2,18 2,40 2,75 2,86
160 | 1,20 | 0,79 1,11 1,41 1,70 1,97 2,23 2,48 2,84 2,96
1,50 [ 0,82 1,15 1,46 1,75 2,04 2,31 2,57 2,94 3,05
23,00 | 0,84 1,18 1,51 1,81 2,10 2,38 2,65 3,03 3,15

1,00 | 0,88 1,25 1,99 1,91 2,23 2,53 2,81 3,22 3,35
1,05 | 0,91 1,30 1,64 1,98 2,30 2,61 2,91 3,33 3,47
180 | 1,20 | 0,94 1,33 1,70 2,05 2,38 2,70 3,,01 3,45 3,59
1,50 | 0,98 1,38 1,76 212 2,46 2,79 3,11 3,56 3,70
23,00 [ 1,01 1,42 1,81 2,18 2,54 2,88 3,21 3,67 3,82

v, M/C 2 5 10
da, o Py, kBm, ApU HACMOome 8PpanieHt s MeRbIecOo UIKIEA, MuH"’
M 1200 | 1450 | 1600 [ 1800 | 2000 | 2200 | 2400 [ 2600 | 2900

1,00 1,93 2,19 2,33 2,50 2,64 2,76 2,85 2,92 2,96
1,05 2,00 2,27 2,41 2,59 2,73 2,86 2,95 3,02 3,06
125 | 1,20 2,07 2,35 2,50 2,67 2,83 2,95 3,05 3,12 3,16
1,50 2,13 2,42 2,58 2,76 2,92 3,05 3,15 3,22 3,27
23,00 2,20 2,50 2,66 2,85 3,01 3,15 3,25 3,33 3,37

1,00 2,47 2,82 3,00 3,23 3,42 3,58 3,70 3,79 3,85
1,05 2,56 2,9 3,11 3,34 3,54 3,70 3,83 3,93 3,98
140 | 1,20 2,64 3,01 3,21 3,45 3,66 3,83 3,96 4,06 4,11
1,50 2,72 3,10 3,32 3,56 3,78 3,95 4,09 4,19 4,25
23,00 | 2,82 3,21 3,42 3,68 3,90 4,08 4,22 4,33 4,38

1,00 3,17 3,62 3,86 4,15 4,40 4,60 4,75 4,85 4,89
1,05 3,28 3,75 4,00 4,30 4,55 4,76 4,91 5,02 5,06
160 | 1,20 3,39 3,87 4,13 4,44 4,70 4,92 5,08 5,19 5,23
1,50 3,50 4,00 4,27 4,59 4,86 5,08 5,25 5,35 5,40
23,00 3,61 413 4,40 4,73 5,01 5,24 5,41 5,52 5,58

1,00 3,85 4,39 4,68 5,02 5,30 5,52 5,67 5,75 5,76
1,05 3,98 4,55 4,85 5,20 5,49 5,71 5,87 5,95 5,96
180 | 1,20 4,11 4,70 35,01 5,37 5,67 5,91 6,07 6,16 6,16
1,50 4,25 4,85 517 5,55 5,86 6,10 6,27 6,36 6,36
23,00 4,38 5,01 5,34 5,73 6,05 6,29 6,47 6,56 6,56
v, M/C 10 15 20 25
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Tabruya 5

Homunansnas momnocTs Py, kBT, nepeaasacmas ogaum pemuem 0, I u 11
knaccos ceucHus C(B) mpu L, = 3750 mm

i, U Py, kBm, npu uacmome epawjenus MeHbIezo WKiEd, mur!
MM 50 | 100 | 200 | 300 | 400 | 500 | 600 | 700 [ 800
1,00 | 0,44 0,79 1,39 1,92 2,41 2,87 3,30 3,69 4,07
1,05 |0,46 0,81 1,44 1,99 2,50 2,97 3,41 3,81 4,21
200 1,20 | 0,47 0,84 1,48 2,06 2,58 3,07 3,53 3,95 4,35
1,50 |0,49 0,87 1,53 2,12 2,67 3,17 3,64 4,08 4,49
23,00 (0,51 0,90 1,58 2,19 2,75 3,27 3,76 4,21 4,64
100 |053 095 1,70 237 299 358 412 464 512
105 |055 099 176 245 310 370 427 480 530
224 | 120 |057 102 1,82 254 320 383 441 49 547
150 |059 105 1,88 262 331 395 45 512 565
3,00 (061 1,009 194 270 341 408 470 529 583
100 {063 1,13 203 28 362 433 500 564 623
105 (065 117 211 295 374 448 518 583 645
250 1,20 | 0,67 1,21 2,18 3,05 3,87 4,64 5,35 6,03 6,66
1,50 |0,69 1,25 2,25 3,15 4,00 4,79 5,53 6,23 6,88
23,00 (0,71 1,28 232 325 412 494 571 643 7,10
100 |074 134 242 340 432 519 600 676 7,52
105 |076 138 250 352 448 537 621 700 778
280 | 1,20 |0,79 1,43 259 364 463 555 642 724 804
150 |0,81 148 267 376 478 573 663 752 830
3,00 [084 152 276 388 493 592 684 776 857
v, M/c 5
i U Py, kBm, npu uacmome epateriia MeHviiezo wKueda, mun’
MM 950 | 1000 | 1100 | 1200 | 1300 | 1450 | 1600 [ 1800 | 2000
100 | 458 473 503 529 553 584 607 628 634
105 | 474 490 520 548 573 604 629 650 657
200 | 1,20 | 480 506 538 566 592 625 650 672 679
150 | 506 523 555 58 611 645 671 694 7,01
2300 | 522 540 573 603 631 666 693 7,16 723
100 | 578 598 636 670 701 745 775 800 800
105 | 598 619 658 694 726 771 802 828 835
224 1,20 | 6,18 6,40 6,81 7,18 7,55 7,97 8,29 8,56 8,63
150 | 638 661 703 745 780 823 856 8§84 891
=300 | 658 68 725 7,69 804 849 883 912 919
100 | 704 729 779 821 858 904 938 963 962
105 | 728 759 807 850 88 936 971 99 995
250 | 1,20 | 758 7,84 834 878 918 967 1003 10,30 10,20
150 | 782 810 861 907 948 999 1036 10,63 10,62
=300 | 807 835 88 936 978 1030 1069 1097 10,96
100 | 849 878 932 98 1022 1072 11,00 11,22 11,04
105 | 878 906 965 10,15 1058 11,10 1144 11,61 11,42
280 1,20 | 9,30 9,39 9,97 10,49 1094 11,47 11,83 12,00 11,81
1,50 | 9,37 9,70 10,30 10,82 11,29 11,84 12,21 12,3¢ 1219
23,00 [ 967 10,00 1062 1117 1165 1222 1260 12,79 12,58

50



[ v, wic 10 15 20 25 30 |
Tabauya 6

Homuuraneras momuocts Py kBT, iepegasaemast oganm pemuem 0, [ u 11
kmaccos ceucHus D(I') mpu L, = 6000 Mmm

dar, U Py, kBm, npu vacmome spatiyenis Menbilezo WKUEA, mun’”

M 50 | 100 | 150 | 200 | 250 | 300 B50 | 400 | 450
1,00 1,37 2,22 3,33 4,22 5,04 5,82 6,59 7,28 7,98
1,05 1,41 2,26 3,42 4,34 5,19 5,99 6,78 7,49 8,21

315 1,20 1,47 2,37 3,56 4,51 5,39 6,22 7,05 7,78 8,53
1,50 1,52 2,46 3,69 4,68 5,59 6,46 7,31 8,08 8,85
23,00 | 1,56 2,53 3,79 4,81 574 6,63 7,51 8,29 9,09
1,00 1,69 3,01 4,20 5,31 6,36 7,35 8,34 9,24 10,09
1,05 1,75 3,1 4,35 5,50 6,58 7,65 8,63 9,56 10,44

355 1,20 1,81 3,22 4,50 5,69 6,81 7,91 8,92 9,88 10,79
1,50 1,87 3,32 4,64 5,87 7,03 8,17 9,21 10,20 11,14
23,00 | 1,92 3,43 4,79 6,06 7,25 8,43 9,50 10,52 11,50
1,00 2,03 3,66 514 6,52 7,88 9,13 10,32 11,45 12,52
1,05 2,10 3,79 5,32 6,75 7,16 9,45 10,68 11,85 12,96

400 1,20 2,18 3,91 5,50 6,98 8,43 9,76 11,03 12,25 13,40
1,50 2,25 4,04 5,68 7,21 8,70 10,08 11,39 12,64 13,83
23,00 | 2,32 4,17 5,86 7,48 8,98 10,40 11,75 13,04 14,27
1,00 2,41 4,37 6,17 7,90 9,50 11,02 12,47 13,85 15,16
1,05 2,50 4,52 6,38 8,17 9,83 11,40 12,91 14,33 15,69

450 1,20 2,58 4,68 6,60 8,45 10,16 11,79 13,34 14,82 16,22
1,50 2,67 4,83 6,81 8,72 10,49 12,17 13,78 15,30 16,75
23,00 | 2,75 4,98 7,03 9,00 10,82 12,56 14,21 15,78 17,28
1,00 2,79 5,08 7,18 9,21 11,09 12,88 14,58 16,20 17,73
1,05 2,89 525 7,48 9,53 11,48 13,33 15,09 16,77 18,35

500 1,20 2,99 543 7,73 9,85 11,86 13,78 15,60 17,33 18,97
1,50 3,08 5,61 7,98 10,17 12,25 14,23 16,11 17,90 19,59
23,00 | 3,18 5,79 8,23 10,49 12,64 14,68 16,62 18,46 20,21

v, M/C 5 10

dar, Py, kBm, npu uacrmome epaiieHiLa MeHbULez0 HIKUEA, mun”

MM 500 | 550 | 600 | 700 | 800 | 950 | 1000 [ 1100 [1200

1,00 8,69 9,35 9,99 11,23 12,45 14,09 14,64 15,78 16,78
1,05 8,95 9,63 10,28 11,56 12,82 14,51 15,07 16,25 17,28
315 1,20 9,29 10,00 10,68 12,01 1332 15,07 15,66 16,88 17,95
1,50 9,64 10,37 11,08 12,46 13,81 15,63 16,25 17,51 18,62
23,00 9,90 10,65 11,38 12,80 14,19 16,06 16,68 17,98 19,12
1,00 10,90 11,67 12,39 13,70 14,83 16,15 16,48 16,98 17,25
1,05 11,28 12,07 12,82 14,18 15,35 16,71 17,06 17,58 17,85
355 1,20 11,66 12,48 13,25 14,66 15,86 17,28 17,63 18,17 18,45
1,50 12,04 12,89 13,68 15,13 16,38 17,84 18,21 18,76 19,06
23,00 12,42 13,29 14,12 15,61 16,90 18,40 18,78 19,36 19,66
1,00 13,55 14,51 15,42 17,07 18,46 20,06 20,45 20,99 21,20
1,05 14,02 15,02 15,96 17,66 19,11 2076 21,16 21,72 21,94
400 1,20 14,49 15,52 16,50 18,26 19,75 21,46 21,87 22,45 22,68
1,50 14,96 16,03 17,04 18,85 20,40 22,16 22,59 23,19 23,42
23,00 15,44 16,54 17,57 19,45 21,04 22,86 23,30 23,92 24,16
1,00 16,40 17,57 18,67 20,63 22,25 24,01 24,39 24,84 24,84
1,05 16,98 18,19 19,32 21,35 23,03 24,84 25,24 25,71 25,71
450 1,20 17,55 18,80 19,97 22,07 23,81 25,68 26,10 26,58 26,58
1,50 18,12 19,41 20,62 22,79 24,58 26,52 26,95 27,45 27,44
23,00 18,69 20,03 21,28 23,51 25,36 27,36 27,80 28,32 28,31
1,00 19,17 20,53 21,78 2399 2576 27,50 27,82 28,02 27,61
1,05 19,84 21,24 22,54 24,82 26,66 28,46 28,79 29,00 28,57
500 1,20 20,51 21,96 23,30 2566 27,56 29,42 29,76 29,98 29,54
1,50 21,18 22,68 24,06 26,50 2845 30,38 30,73 30,96 30,50
23,00 | 21,85 23,39 24,82 27,34 2935 31,34 31,70 31,94 31,47
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Tabruya 7

Homunansnas momuocTe Py kBT, nepeaasacmas oganm pemaem 0, [ u 11
knaccos ceucHust E(M) npu L,= 7100 mm

da, U Py, kxBm, npu 1acmome 6panenns MeHbezo WKUed, M

MM 50 | 100 | 150 | 200 | 250 | 300 [ 350 | 400 | 450
1,00 | 3,42 612 860 10,86 12,97 1496 1681 1855 20,16
1,05 | 3,54 633 890 1124 1342 1548 17,40 19,20 20,87

500 | 1,20 | 3,66 654 920 1161 1388 1600 1799 1985 2157
1,50 | 3,78 676 950 11,99 14,33 1652 1858 20,49 22,728
23,00 | 3,90 697 979 1237 1478 17,04 1916 21,14 2298
1,00 | 4,06 732 1033 13,09 1567 1810 2038 22,49 2445
1,05 | 4,20 7.62 10,69 1354 1622 1873 2109 2328 2531

560 | 1,20 | 4,35 7.87 11,05 1400 1677 19,37 2180 2407 26,16
1,50 | 4,49 813 11,41 1446 17,31 20,00 2251 24,85 27,02
23,00 | 4,63 839 11,77 1491 17,86 2063 2322 2564 27,87
1,00 | 4,80 875 12,32 1585 1877 21,69 2442 2695 2926
1,05 | 4,97 9,05 12,75 16,19 1942 2245 2527 27,89 30,29

630 | 1,20 | 5,14 936 13,18 1674 20,08 2321 2613 28,83 31,31
1,50 | 5,31 966 1361 17,28 2073 2396 2698 29,77 3233
23,00 | 5,48 997 1404 17,83 21,39 2472 2783 30,71 3335
1,00 | 564 10,31 1456 1852 22,23 2569 2889 31,83 34,49
1,05 | 584 1067 1507 19,17 23,01 2659 2990 3294 3569

710 | 1,20 | 6,04 11,03 1558 19,82 23,78 27,48 30,91 3406 36,90
1,50 | 623 11,30 16,09 2046 24,56 28,38 3192 3517 38,10
2300 | 643 11,75 1659 21,11 2534 2928 32,93 3628 39,31

v, m/c 5 10 15

da, o Po, kBm, npu HACome SPAeHitst MEHBULIEZO HKUEA, mur!

MM 500 | 550 | 600 | 650 | 700 | 750 800 | 850 | 950
1,00 [ 2165 2300 2421 2529 2621 2697 2757 2800 28,32
1,05 | 22,40 2380 2506 2617 2712 27,92 2854 2898 29,31

500 | 1,20 | 23,16 2461 2591 27,05 2804 288 29,50 29,96 30,30
1,50 | 2392 2541 2675 2794 2896 29,80 30,46 30,94 31728
23,00 [ 2467 2621 27,60 2882 29,87 30,74 3143 3192 32,27
1,00 | 2625 27,86 29,30 3055 3159 3242 33,03 3340 33,40
1,05 | 27,16 2884 30,33 3161 3269 3355 34,18 34,57 3457

560 | 1,20 | 28,08 29,81 31,35 3268 3380 3469 3534 3574 34,74
1,50 | 29,00 30,79 32,37 33,75 34,90 35,82 36,49 36,90 36,90
23,00 [ 29,91 31,76 33,40 3482 3601 3695 3765 3807 3807
1,00 | 31,36 3322 3483 3619 3726 3804 3852 3866 37,92
1,05 | 32,45 34,38 36,05 3745 38,56 39,37 39,86 40,02 39,24

630 | 1,20 | 33,55 3554 3727 3872 39,87 40,70 41,21 4137 4057
1,50 | 3465 3670 3849 3998 4117 42,03 4256 4272 41,89
23,00 [ 3574 37,86 39,70 41,25 42,47 43,36 43,90 44,07 4322
1,00 | 36,85 3888 40,58 4192 4287 4341 4352 43,18
1,05 | 3813 40,24 42,00 4339 44,37 4493 4505 44,69

710 | 1,20 | 39,42 41,60 43,42 4485 4587 4645 4657 46,20
1,50 | 40,71 42,96 44,84 4632 47,37 47,97 48,09 47,71
23,00 [ 42,00 44,32 4626 47,78 48,87 49,49 49,61 49,22
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Homunansnas momuocTs Py kBT, nepeaaBaemas ogaum pemueM 0, [ u 11
knaccos ceucHus EO(E) npu L, = 8500 mm

Tabauya 8

dai, I Py, kBm, npu vacmome spamyerus Menbuieco wKuea, Mmt"’

MM 50 100 | 150 | 200 | 250 | 300 | 350
100 | 7.29 13,25 18,40 23,26 2767 3165 35,18
1,05 | 7.51 13,62 18,99 24,14 2870 32,83 36,58

800 1,20 7,65 14,06 19,58 25,61 29,73 34,00 37,98
1,50 7,87 14,49 20,24 25,76 30,76 35,18 39,45
23,00 8,17 14,87 20,83 26,49 31,87 36,51 40,85
1,00 8,61 15,23 20,08 27,82 33,56 38,20 42,17
1,05 8,83 15,50 22,67 28,70 34,59 39,38 43,49

9200 1,20 8,98 15,97 23,26 29,51 35,62 40,55 44,89
1,50 | 9,20 16,34 23,85 30,32 3658 41,73 46,37
23,00 9,42 16,78 24,43 31,13 37,61 43,05 47,77
1,00 10,01 18,25 25,76 32,60 38,64 44,08 48,65
1,05 10,23 18,69 26,35 33,41 39,59 45,34 50,12

1000 1,20 10,38 19,14 26,94 34,,23 40,63 46,44 51,52
1,50 10,59 19,43 27,53 35,03 41,66 47,32 52,99
23,00 10,82 19,87 28,11 35,84 42 .69 49,02 54,39
1,00 11,63 21,34 30,03 37,90 44 97 51,08 56,30
1,05 | 11,85 21,64 30,62 38,64 4593 52,26 57,70

1120 | 120 | 12,07 22,08 31,28 39,52 4696 53,43 59,17
1,50 | 12,29 22,45 31,79 40,33 4799 54,68 59,91
23,00 12,44 22,96 32,38 40,55 49,02 55,94 62,04

v, M/c S 10 15 20

dai, % Py, kBm, npu uacmome epanjeHis MENbIeo WKIEA, mur”?

MM 40 | 450 | 500 | 550 | 600 | 650 | 700
1,00 38,27 40,85 43,35 44,38 45,26 45,34 44,82
1,05 39,89 42,61 44,89 46,59 47,69 47,99 47,55

800 1,20 41,51 44,45 46,88 48,79 50,05 50,64 50,34
1,50 43,13 46,37 48,94 51,08 52,48 53,43 53,14
23,00 | 44,82 48,21 50,93 53,29 54,90 56,08 55,94
1,00 | 4570 48,43 50,71 52,62 52,62 52,33
1,05 47,39 50,19 52,69 54,83 55,05 54,98

900 1,20 49,02 52,03 54,76 57,04 57,41 57,33
1,50 50,64 53,95 56,67 59,32 59,84 59,62
23,00 52,26 55,86 58,73 61,53 62,26 63,00
1,00 52,69 55,57 57,78 58,29 58,36
1,05 54,24 57,41 59,76 60,49 60,79

1000 1,20 55,86 59,25 61,75 62,71 63,29
1,50 57,48 61,01 64,55 64,99 66,17
23,00 59,17 62,93 66,53 67,19 68,15
1,00 | 61,97 62,85 64,40 64,77
1,05 63,59 64,62 66,46 66,98

1120 1,20 65,21 66,46 68,45 69,18
1,50 66,83 68,37 70,51 71,39
23,00 68,45 70,21 72,49 73,60

v, M/C 25 30

53



Tabnuya 9

Homunansnas momnocTs Py, KBT, nepenasaemas oguum pemuem 11, IV
ki1accoB ceucHus Z(0) mpu L, = 1320 mm

i
da, Py, kBm, npu uacmome 6paujeHia MEHbULES0 KU, MUH

M 200 | 400 | 600 | 800 | 950 | 1200 | 1450 [ 1600 | 2000 {2400 | 2850

1,00 (0,06 0,0 0412 014 015 0,16 0417 017 0417 016 0,4
1,05 |006 010 013 0,15 0417 018 020 020 021 020 0,19
50 | 1,20 |jo,0/ 011 015 018 019 022 024 024 026 027 027
150 (0,07 0412 016 019 021 024 026 027 029 031 0,31
=3,00 |0,07 0412 016 019 021 024 027 028 030 032 033

1,00 |00 014 019 022 025 028 031 032 035 037 038
1,05 |008 0,15 020 024 026 030 033 035 039 041 043
56 | 1,20 (009 016 021 026 029 034 038 040 045 048 0,552

1,50 |00 0417 022 027 031 036 040 043 048 053 057
23,00 (0,10 017 023 028 032 037 041 044 050 055 059

1,00 |01 019 026 032 036 042 047 050 056 062 066
105 (012 020 027 033 037 044 049 052 060 066 0,71
63 | 1,20 (0,12 021 029 036 040 047 054 057 066 073 080
150 |03 022 030 037 042 050 057 061 070 078 086
23,00 (013 022 031 038 043 051 059 063 072 081 0289

1,00 1014 025 034 042 048 057 065 069 079 088 0987
1,05 1015 026 035 044 050 059 067 072 083 093 1,02
71 1,20 1015 027 037 046 053 063 072 0777 089 100 1,11
150 1016 028 039 048 055 066 075 081 094 106 1,18
23,00 (0,16 028 039 049 057 067 078 083 097 110 123

v, M/C 2 5
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Tabauya 10

Homunansnasg momuocts Py, kBT, nepeaasaemas onaum pemuem I, IV
krmaccoB ceucHusd A(A) mpu L,= 1700 mm

-1
dd1, Pg, I{Bm, ApU HACMOome GPAUeHA MEHbU eSO WKHEA, MUK

M 200 | 400 | 600 | 800 | 950 | 1200 | 1450 [1600 | 1800 J2000 | 2200

1,00 (0,22 039 053 066 074 088 100 1,06 114 122 129
1,05 (023 040 055 069 078 092 105 112 121 129 137
75 1,20 0,24 043 059 0,73 084 099 114 122 132 141 150

1,50 (0,25 044 061 0,76 087 104 119 127 138 148 158
23,00 (025 045 062 077 088 105 121 130 141 151 161

1,00 (0,26 045 062 0,78 0689 105 120 129 139 149 158
1,05 (0,27 047 065 081 092 1,10
80 1,20 (0,28 049 068 086 098 1,17

150 (0,29 051 071 089 102 122 14 151 165 177 1,89
23,00 0,29 052 0,72 090 103 124 143 4 , 3

1,00 (033 058 0381 102 117
105 (033 060 083 105 121 145 167 180 196 211 225
90 1,20 |03 063 0387 111 127 153 177 190 208 224 240
150 |036 064 09 1,14 131 158 183 198 216 233 250
23,00 |036 065 092 116 134 161 187 201 220 238 255

1,00 |040 071 100 126 145 175 202 218 237 256 274
1,05 |040 0,73 102 129 149 179 207 224 244 264 282
100 | 1,20 (042 0,76 1,06 135 155 187 218 235 257 278 297

150 (043 0,78 109 139 160 194 225 243 266 288 309
=300 1043 079 111 142 163 197 230 248 272 294 316

v, M/c 2 5 10
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Tabnuya 11

Homunansnas motmHocts Py, kBT, nepeaaBaemast ogaum pemuem III, IV
knaccoB ceucHusg B(B) npu L, = 2240 MM

da1, Po, KBm, npu yacmome epalieHus MeHbuUlea0 WKUea, MUH"

MM 200 | 300 | 400 | 500 | 600 | 700 [ 800 [ 950 | 1200( 1450 [1600

1,00 (065 090 114 136 157 177 196 223 263 229 3,18
1,05 |066 093 117 140 162 183 202 230 273 3,10 3,31
125/ 1,20 |069 097 123 147 171 193 214 244 290 331 354

1,50 |0,71 1,00 127 152 177 200 222 253 302 346 3,70
23,00 0,72 102 129 155 180 201 226 258 308 353 378

1,00 (0,80 112 142 171 198 224 248 283 337 385 411
1,05 (0,82 115 146 175 203 229 255 291 347 397 424
140/ 1,20 |0,85 1,19 152 183 212 240 267 306 365 419 448

1,50 (0,87 123 156 188 219 248 276 317 3,79 435 466
23,00 1088 125 159 192 223 253 282 323 387 445 477

1,00 1,00 141 180 217 252 285 317 363 433 496 530
1,05 (1,02 144 183 221 256 291 324 371 443 508 543
160/ 1,20 (1,05 148 190 229 266 302 337 386 462 531 569
1,50 (1,07 152 195 235 274 311 347 399 478 550 590
23001102 155 199 240 280 3,18 355 408 489 5864 6,05

1,00 (1,20 170 217 262 304 345 385 441 5,27 6,03 644
1,05 |1,21 1,72 220 266 309 351 391 449 537 615 6,57
180| 1,20 (1,25 1,77 227 274 319 363 405 465 557 6,39 684

150 (128 182 233 281 328 373 417 479 574 661 7,08
2300130 185 237 287 335 381 426 490 589 678 727

v, M/C 5 10 15
dar, U Po, KBm, npu yacmome epalieHus MeHblUlea0 WKUea, MUH
MM 1800 | 2000 | 2200 2400 | 2600|2850 ]3000| 3200 | 3600 | 4000 [4500
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1,00 |3,41 361 378 392 403 411 414 414 403 3,75 3,16
1,06 |36 3,77 396 411 424 434 438 4,40 432 4,08 3,52
1251 1,20 3,82 4,06 428 446 461 476 482 486 484 485 4,17
1,50 (4,00 426 450 470 488 504 5,12 5,18 520 506 4,62
23,00 (4,09 436 461 483 501 519 527 535 538 526 485

1,00 (4,42 468 493 512 527 540 544 545 531 495
1,056 1457 486 511 532 548 563 568 571 560 527
1401 1,20 |484 516 544 568 588 6,06 614 6,19 6,15 5,88
1,50 [5,05 539 570 596 6,18 639 648 6,56 6,56 6,34
23,00 [517 553 585 612 636 659 669 6,78 6,81 6,62

1,00 |5,71 606 637 661 679 793 697 695 6,69
1,05 |586 623 655 68 701 717 721 7.2 6,98
160 1,20 (614 655 690 719 742 762 769 7,72 7,56
1,50 |638 681 719 751 777 8,00 8,09 815 8,04
=3,00 [655 700 740 774 801 827 837 845 8,38

1,00 |693 735 770 796 8,15 825 825 8,16
1,05 |708 752 788 816 836 849 850 8,42
1801 1,20 |7,38 785 824 856 879 896 899 895
1,50 |765 814 857 8,92 918 939 944 943
=300 |7,.86 838 883 920 949 972 980 981

v, M/c 15 20 25 30

Tabnuya 12

Homunanenas momuocts Py, kBT, nepexapacmas ogaum pemueM I, IV
krmaccos ceueHus C(B) npu L,= 3750 mm

s, Po, KBm, npu yacmome epauieHuUs MeHbUIe20 WKL 8a, muH’

mm 50 |100 [200 | 300 | 400 [500 | 600 | 700 | 800 |950 [1000

1,00 052 09 1,71 240 3,03 363 418 471 520 588 6,10
1051053 097 1,75 245 310 3,72 429 483 535 6,06 6,28
200 1,20 055 1,00 1,82 255 324 389 449 507 562 638 6,62
1,50 056 1,03 1,87 263 334 4,01 465 525 582 662 6,87
=3,00|1 0,57 1,04 1,90 268 340 409 474 535 594 6,76 7,02

1,00 063 1,15 2,08 293 372 446 515 581 643 729 7,56
1051064 117 212 298 379 455 526 594 658 747 7,74
224 | 1,201 065 1,20 2,19 309 393 472 548 6,19 686 7,80 810
1,50 0,67 1,23 2,24 317 404 487 565 639 7,09 807 838
=3,00( 0,68 1,25 2,28 3,23 412 497 577 653 7,25 826 8,58

1,00 0,74 1,36 2,47 349 445 534 619 699 7,74 877 9,09
1,051 075 1,37 2,51 355 452 543 630 7,11 7,88 895 9,28
250 | 1,20 0,77 1,41 2,58 366 467 562 652 737 818 930 965
1,501 0,78 1,44 265 375 479 578 6,71 759 843 960 9,97
z23,00( 0,79 1,47 2,70 383 489 590 686 7,77 863 983 1021

1,00 086 1,60 292 414 528 635 7,36 831 920 1042 10,80
1,05 087 161 296 419 535 644 747 844 935 10,60 1098
280 | 1,20 089 1,65 3,03 431 550 663 7,70 870 965 109 11,36
1,501 091 1,69 3,10 441 564 680 7,91 895 993 11,29 11,71
=3,00( 0,93 1,72 3,17 450 576 69 809 916 10,18 11,58 12,02

v, M/c 5 10 15 |
da1, U Po, KBm, npu 4acmome pauieHus MEeHbLIEE0 WKU8a, MUH
MM 1100 {1200 | 1300 [1450 [ 1600 | 1800 {2000 [ 2200 [2400 [2600 |2850
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100 | 650 687 7,21 766 804 842 864 871 861 8233 7,70
105670 7,00 745 793 833 8,74 9,01 9,1 904 880 8,21
2001120 | 707 749 789 842 887 935 968 98 98 968 9,18
15 (735 780 822 878 928 981 1019 1041 1047 10,34 9,90
=300 751 788 841 9800 951 1008 1048 1074 10,82 10,73 10,33
100807 853 896 952 998 1043 1067 10,70 10,50 10,05
105 (827 875 920 978 1027 10,75 11,04 1111 10,94 10,53
2241 120|865 917 965 1028 10,83 11,39 1174 1188 11,79 11,44
150 [ 897 952 10,03 10,71 11,30 11,91 1232 1252 1248 1219
2300|919 975 10,28 1099 1161 1226 1271 1295 1295 12,70
1,00 | 970 10,26 10,76 11,41 11,92 1239 1253 1250 12,09
1,05 | 990 10,48 11,00 11,67 1222 12,72 1296 1290 1253
250 | 120 {10,31 10,92 1147 1220 1280 13,38 1369 1371 13,41
150 (10,66 11,30 11,89 1267 13,31 13,96 1433 1441 1417
23,00110,93 11,60 1221 13,02 13,71 14,40 1482 1495 14,77
1,00 (11,50 1214 12,71 13,42 13,85 1436 144
1,05 (11,71 12,36 1295 1369 14,25 14,70 1478
2801 1,20 11212 12,82 13,44 1424 1485 1538 1553
150 (12,51 13,24 13,90 1475 1542 16,01 1624
23,00112,85 13,61 1429 1519 1590 16,56 16,85
v, Mic 15 20 25 30
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KUM KAUHOBbIM peMHeM

Tabruya 13

3uaucHusA kodddrueHTa C,, VIUTHIBAOIICTO OTIHYHE YIIa 00XBarTa o

ot 180°, 11 KIMHOBBIX PEMHESH HOPMAJIBHBIX CCUCHHE
(tabn. 18 I'OCT 1284.3 — 96)

Yron
obxsata 220 |210 [200 | 190 | 180 | 170 {160 | 150 | 140 | 130 | 120 | 110|100 | 90
Gl rpajg
C, |08 1,06 |1,04 [1,02 | 1,00 |08 [0,95 [0,92 |0,89 0,86 | 0,82 0,78(0,74 |0,69
Tabruya 14

3naueHns kod¢pumenrta C,, YIUTHBAOIMET0 THHAMHIHOCTD MPHIOKEHHS
BHEITHEH HATPY3KU H PEKHUM (CMEHHOCTB) pabOoThHI IEpe JatH

(tabm. 1 TOCT 1284.3 - 96)

Pexxum
pabo-

Tum MaITHHL

Cp nipu umciie cMeH paboThl peMHei
1 2 3 1 2 3 1 2 3
OMeKTpo- ONeKkTpoABH- | DIekTpo/BHUTa-
XapaxTep JIBUTATEITH raTedn MocTo- | Tenb mepeMeH-
HaIpysKH HepeMeHHO- SHHOT'O TOKa HOTO TOKA ¢
TO TOKa KOMMay/AHbIH, TTOBBITIIEHHBIM
ob1eIpo- JIBHTATEIIh ITyCKOBBIM
MBITIIEHHO- BHYTpEHHETO MOMEHTOM,
TO TIpHMEHe- CTOpaHHA ¢ 37EKTPOABHTA-
HUSL, DIIEK- 4acTOTOH TeJb OCTOSTH-
TPOJBHTA- cBbimre 600 HOT'0O TOKa
TeJIb IIOCTO- MHH"' CEpHECHBIH;
SIHHOTO TOKa JIBATATENTh
MIYHTOBOH, BHYTPEHHETO
TypOUHBI CTOpaHHsI ¢
JacTOTOH HUKE
600 Mun"
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JIgr- | Ctanku ¢ HempepbIBHBIM | CrioKoHHASL.
K#A# MPOIECCOM pe3aHus: Maxkcn-
TOKapHbIC, CROpJIMIIbHbIE, | MallbHas
T oBaIbHBIE, IETKHE | KpaTKOBpe-
BEHTUJIATOPEL, HACOCHL MeHHas
KOMIIPECCOPEI LEHTPOOCIK- | HATPY3KA 10
HbIE H POTAIHOHHEIE; 120% ot
JICHTOYHbIC KOHBEHEphI, | HOMHUHAJIb-
BEsITKH, CeNapaTopsl, HOMH
JIErKMe IPOXOThI, MAITHHEI
JUL1 OUHCTKH H MOTPY3KH
3epHa H JIp. 1011 (14 11 11211511214 16
Cpen- CraHEH (pezepHbIe, Ywmepen-
HHH |2yGodpesepHEBie H pepoih- HbIE
BepHbIe, noymrpadude- |[koneGaHudg
CKHE MAlIMHBI, ISKTPHYS- | HAIPY3KH.
CKHe TeHepaTopsl, nopm- | Makcu-
HeBbI€ HACOCHI H KOMIIPEC- | MallbHAs
COPEI ¢ TpeMs U Ooiee KpaTko-
IHJIMH]IPAMH, BEHTHJIATO- |BpeMeHHAas
PBL U BO3JTYXOYBKH, HArpysKa
IEMHEIE TpaHCnopTEPLL, | o 150%
AIEBATOPBL, JUCKOBLIE | OT HOMH-
[IHAJIBI JLJIL iepeBa, TpaHe- | HaJlbHOH
MHUCCHH LIPsUIILHbIE,
OVMasKHBIE, THITICBBIC
MaNIMHBI, THKENBIS TPOXO-
Thl, BpallatoNIHecs MeUH,
CTAHKH CKOPOCTHOTQ
U GOBaHHS U p. 10121512 114(16]13 (15 1,7
Cp IIpH TUCIIC CMEH paboThl peMHEH
1231 2[3[1]2]3
Onektpoapura- | DnexTpoapu- DNeKTpOBUTa-
Tellk IepeMeH- | raTellb HoCTo- | Tesb [epeMeH-
Pexrm T MamHHBI XapakTep HOTO TOKa SIHHOTO TOKA HOT'O TOKa ¢
pabo- Harpy3kH | o0menpoMBblIii- | KOMIAYIHBIH, TOBLIMIEHHBIM
Tbl JISHHOTO IIPH- JBHIaTelhb IIyCKOBBIM
MEHEHUS, BHYTPEHHETO MOMEHTOM;
BJIEKTPO/BUT A~ CrOpaHus ¢ CKTP O/ BHUTA-
TeJIb MOCTOAH- YacToTOM Tellb OCTOSH-
HOTO TOKa ceime 600 HOTO TOKa
IMYHTOBOH, MHH" CepPHECHEIN;
TypOHHBI JBHIATeIIb
BHYTPEHHET 0
CTOpAaHUA C
YacTOTOH HHXKE
600 Mun”
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Tsxé-| CraHkH cTporaJibHbIE, 3Haun-
JONOEKHRIe, 3y00 1008k | TeJIhHBIS
HbIE H JiepeBooOpadaThi- |KoaeOaHHA
BAIOMTHE; HACOCHT H KOM- | HATPY3KH.
Mpeccoprl MopirHeBkle ¢ | Makcu-
OTHUM H BYMSI [IHJIKH- | MaJibHas
JIpaMu, BEHTHIISITOPhI U KpaTKo-
BOZTYXOYBKH TSDKENOTO [BpeMeHHas
THIIA, KOHBeHephl BUHTO- | Harpyzka
Bble, CKpeOKoOBHIE; Ne3uH- | 10 200%
TerpaTopbl, IPecchl BUH- | OT HOMH-
TOBLIC ¢ OTHOCHTSILHO | HamLmol
TSDKENBIM MaXOBHKOM,
TKAIIKHE MAITHHLI, XJIOM-
KOOUHCTHTEILHLIC MAIITH-
HBI, MAITHHBI JIUTA TIPecco-
BaHHS U OPUKSTHPOBAHUA
KOPMOB H JIp. 1211316 1131517114116 |19
Ouens | [lonsEMHANKH, 3KCKaBaTo- | YiapHas v
TaxKE- |pbl, AparH, TPecchl BAHTO- [peskoHepar-
IBIA | BBIC H DKCIIGHTPHKOBBIE ¢ | HOMEpHAs
OTHOCHTEJIEHO JISTKHM HArpy3Ka.
MAaXOBHKOM, HOMKHHIILL, MakcH-
MOJIOTBI, OETYHBI, TJIHHO- | MajlbHad
MSUIKH, MEJIbHHIBI MIapo- | KpaTKOBpe-
BBI€, JKEPHOBBIE, BAJIBIIO- MeHHAs
BBIC, TPOOHMIKH, JIeco-  |[HATpy3Ka /10
MAJIBHBIE PaMBI H JIP. 300% ot
HOMHHAJIb-
HOH 13[15(17]14]116 1811517 [20
Tabnuya 15

3naucHus ko3¢ dunucHTa Cr, YYUTHIBAIOIICTO OTIHYHUC PACUCTHOMN ATHHBI
pemus L, ot 0a30B0if Lo, A7 KITHHOBBIX peMHEH HOPMATBHBIX CEUCHHI
(trabdn. 19 TOCT 1284.3 — 96)

Pacuémnas oo _
onuna 7, 0715 pemMHeli cedenueM
pemusa Lp,
MM 2(0) A B(b) c@®) | D) EG) | Eom)
1 2 3 4 5 6 7 8
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400 0,49
425 0,51

450 0,53

475 0,56

500 0,58

530 0,61

560 0,63 0,71

600 0,66 0,72

630 0,68 0,74

670 0,71 0,75

710 0,73 0,77

750 0,76 0,78

800 0,78 0,80

850 0,81 0,82

900 0,84 0,83 0,80

950 0,86 0,85 0,81

1000 0,88 0,86 0,82

1060 0,91 0,87 0,84

1120 0,93 0,89 0,85

1180 0,95 0,90 0,86

1250 0,98 0,92 0,87

1320 1,00 0,93 0,89

1400 1,03 0,95 0,90

1500 1,05 0,97 0,91

1600 1,08 0,98 0,93

1700 1,11 1,00 0,94

1800 1,13 1,02 0,95 0,85
1900 1,16 1,03 0,96 0,86
2000 1,18 1,04 0,98 0,87
2120 1,20 1,06 0,99 0,89
2240 1,23 1,07 1,00 0,90
2360 1,25 1,09 1,01 0,91
2500 1,27 1,10 1,02 0,92
2650 1,12 1,04 0,93
2800 1,13 1,05 0,94
3000 1,15 1,06 0,96
3150 1,16 1,07 0,97 0,89
1 3 4 | 5 6
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3330 18 1,08 0,98 0,80

3550 ,20 1,10 0,99 0,91

3750 1,21 1,11 1,00 0,92

4000 23 1,13 1,01 0,93

4250 1,14 1,03 0,94

4500 1,15 1,04 0,95

4750 1,16 1,05 0,96 0,94

5000 1,17 1,06 0,97 0,95

5300 1,19 1,07 0,98 0,96

5600 1,20 1,08 0,99 0,96

6000 1,21 1,09 1,00 0,97

6300 1,22 1,10 1,01 0,98 0,92
6700 1,12 1,02 0,99 0,94
7100 1,13 1,03 1,00 0,96
7500 1,14 1,04 1,01 0,97
8000 1,15 1,05 1,02 0,98
8500 1,16 1,06 1,03 1,00
9000 1,17 1,07 1,04 1,01
9500 1,19 1,08 1,04 1,02
10000 1,20 1,09 1,05 1,03
10600 1,21 1,10 1,06 1,04
11200 1,11 1,07 1,06
11800 1,12 1,08 1,07
12500 1,13 1,09 1,08
13200 1,14 1,09 1,09
14000 1,15 1,10 1,10
15000 1,16 1,11 1,11
16000 1,12 1,12
17000 1,13 1,14
18000 1,14 1,16

Tabnuya 16

3naueHus ko3ddurruenTa Ck, VIUTHIBAIOIIETO HEPABHOMEPHOCTD
pacnpeaciIcHUs Harpy3Ku MEKIY MapaielbHO paboTAIOIMUMH PEMHSIMH

HOpManbHBIX ceucHui (Tadm. 20 TOCT 1284.3 — 96)

Yucno pemHel B iepesiavue Ck
2 0,80-0,85
3 0,77 - 0,82
4 0,76 - 0,80
5-6 0,75-0,79
CB. 6 0,75

Tabauya 17
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3HaveHus ko3pduuuenta Cy, yUUTHIBAIOIIETO HEPABHOMEPHOCTh
pacnpenesieHus Harpy3ku Mex Iy napasuielbHO padoTaolUMU Y3KUMU

pemHsamH [1, c. 293]

Yucno pemuen B nepenaue K 1 2.3 4...6 Cs. 6
3nauenus kodppunuenta Cy 1 0,95 0,90 0,85
Tabnuya 18

3HavyeHus ko3ppurumenta Cy, yUUTBIBAIOLLETO 1)1 Y3KUX PEMHEN OTIUYUe
daktrdeckoro nepenatounoro yucia Uy oT 6azoBoro Ug= 1 [1, c. 293]

Us 1,0 L1 1,2 L4 1,8 CB. 2,5
Cy 1.0 1,04 1,07 1,1 1,12 1,14
Tabnuya 19
JIvHelHasA MIIOTHOCTD (| KIIMHOBBIX PEMHEN
T ceterms z | A | B | c | D | E |spz|spa|spB
peMHS
Jluneinas
IUIOTHOCTH peM- | 0,06 | 0,10 | 0,18 | 0,30 | 0,60 | 0,90 | 0,07 | 0,12 | 0,20
Hs g, KI/M

IIPH/IO/KEHHUE 2
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IHOJINK/IMHOBBIE PEMHH

[lonmukHOBBIE peMHH — 3TO OECKOHEUHBIE (3aMKHYTHIE) TUTOCKHE
TIPOPE3UHEHHBIE KOPAOIMHYPOBBIE PEMHH, HMEIOIIAE Ha CBOSH BHYTPEHHEH
TTOBEPXHOCTH (CM. PHUCYHOK) ITPOJIOJIbHBIC KIIMHOBBIE BBICTYIIBI — pedpa,
BXOJSIIANE B KOJIbIIEBbIE KaHABKH IMKHMBOB (puc. 2.1, B). TAToBBIM ClloH
pEMHEHN BBITIONHAIOT B BHJIE KOPAITHYPA U3 XUMHUYECKMX BOJIOKOH: BUCKO-
3bI, CTEKJIOBOJIOKHA WJTH JIABCAHA.

'-.--.'.6";7:7:."?'f" f“"""." X A £ B R B X 2
S S I R LoD D7 oot
:.00. WORL O DG OO OGO GO OO0

- ¢ re 0l e
S 010 000503050, 00v 0o 020 0 0 1eS
D000 C 9L S 0O P LS vy v vy v
XXH  \ %08,

Yo =40

Puc. Honepelmoe ceyernue NOJIUKIUROB0E0 PEMHA

Hopmanuzosansr (TY 38-105763-84) Tpm cedeHms TOIUKIMHO-
Bbix pemueit: K; L; M ¢ yrimom npodwmsst pebep @o—=40° (tabn. 1 marHOTrO
npui.). Teoperndeckas seicota npoduis hy=1,374P (rme P — war pebep

peMHs, MM); JUIMHBI PEMHEH — 1O psay NpeanodTUTenbHbIX uncen R, 40
I'OCT 6639-69.

Tabruya 1

Pa3zMepbl NONUKIMHOBBIX PpEMHEH U NapaMeTpbl nepeaay
(TY 38 — 105763 — 84)

O603Ha- [penen- Ynelo KIIHHbEB
yeHue P, H, h, 11, T2, Hbfe pac- Amins T,
YETHBIC Hau6
ceuenus MM MM MM MM | MM Pexomen- MM Hem
- JuaHb L, entoe | O
peMHelH MM Ay Iee
K 2.4 4 215101 ] 04 400...2000 2...36 36 40 <70
L 4.8 95 468 1 02 | 0,7 | 1250...4000 4...20 50 80 |40...450
M 95 | 16,7 9.6 04 | 1,0 [ 2000...4000 4...20 50 180 >450

[ Ipumeuanns:
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1. Peman K moryr 3amernTs K1uHOBBIE peMHHU Z 1 A; L 3aMensroT
B u C; M zamensiror C, D, E.

2. Ty — MOMEHT Ha OBICTPOXOIHOM IIKHBE.

[MonukIMHOBBIE PEMHHU COUCTAKOT AOCTOMHCTBA MIOCKUX PEMHCH
(MOHOTUTHOCTh W THOKOCTH) M KJIMHOBBIX (TIOBBIINCHHBIC CHIBI TPCHHUS
MEKIY PEMHEM M IIKHBOM). B CBsI3u ¢ 3TUM nepeaadu ¢ NOTHKIHHOBBIMH
PEMHSIMH UMCIOT MCHBIIHUC rabapuThl, YeM APYTHE (PPUKLHOHHEIC PEMCH-
HBIC TICPCIAYH, pabOTaAT CO CKOPOCTSIMH ABH>KCHHS peMHS 10 40 m/c u ¢
nepeaaTouHeMu uncaamu 1o 10...15.

ITapamerpsr, pexkomenayembie HUMPIT ans onpenenenus HeoOxo-
OUMOTo uHcaa pedep Z, MOMUKINHOBOIO PEMHS, IIPUBEAEHH! B Ta01. 2 JaH-
HOTO TIPHUJL.

Tabnuya 2

ITapamerpel, HCOOXOAUMBIC TSI ONIPEACIICHHAS TPeOyeMOoro Jucia peodep
Z,, NOIMKIMHOBOTO PEMHSL

q — JMHeHHAA
Ceuenue Cv - xoapdu- Cy — xonddu- Lo — Gasosax IJIOTHOCTh
Fip. H IHEHT CKOPO- JUTHHA PeM-
peMHS ITHSHT JHAMETpa OIHOTO KJIH-
CTH HA, MM
Ha, KT/M
K 23 1,086 - 0,013V 2,38 - 55/d; 750 0,09
L 83 0,908 -0,0155V 2,95 -155/d; 1500 0,45
M 285 0,910-0,0167V 3,04 -328/d; 2000 1,6
[Tpumeuanus:

1. V — ckopoCcTh ABMXKEHHS PEMHS, M/C;
2. d; — pacuéTHBII IMAMETP MEHBIIETO IIKUBA MIEPEIATH, MM;

3. Fip — T4roBoe yCHIHE, MEpPeIaBacMoe OTHHUM pedpoM peMHA B
CTAHAAPTHBIX VCIOBUAX UCTIbITAHUS nicpeaaun, H.

IIpumep yC10BHOTO 0003HAUCHUS NOJIMK/IHHOBBIX PEMHEIT B Crienu@ukanusx:
Pemens ceuenns L ¢ unciom pedep Z, = 10 u pacuetnoi amunoi L, =2500 ym:
Pemens L — 10 — 2500 TY 38 - 105763 — 84

HPHITOKEHHE 3
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3YBUYUATBIE PEMHH

3y0yaTbic PCMHH BBITOMHAOT OCCKOHCUHBIMH  (3AMKHYTBIMH)
IIOCKUMH C BBICTYIIAMH — 3yObsIMH HA UX BHYTPCHHCH MOBCPXHOCTH, KO-
TOPBIC BXOAAT B 3ALCIUICHUC C 3YObsIMH, PACIIONIOKCHHBIMH HA HAPYKHBIX
MOBECPXHOCTAX 000J0B IIKHBOB (PHUC. 2.2).

PeMHH HMCIOT TATOBBIH CIIOH B BHAC CTAJBHBIX (HJIM H3 CTCKIOBO-
JOKHA), HABHTBIX MO BHHTOBOH JIMHUHK, TPOCOB, HAXOIMIIMXCS B PE3UHOBOH
(Ha OCHOBC OYTAAMCH-HUTPHJIbHBIX KAYUYKOB) MJIH IIACTMACCOBOM (IO/IM-
VPETAHOBOM WM HEONMPEHOBOM) OCHOBE (CM. PHCYHOK). [N MOBBIMICHUS
H3HOCOCTOMKOCTH 3yObA PEMHA MOKPBIBAKOT HEHIOHOBOH TKAHBI. OCHOB-
HbIM TCOMCTPHYCCKHM MAPAMCTPOM 3yOUATBHIX PCMHCH SBIBICTCSA MOAY.Ib

m = fid (rae P — mar 3y0ObeB peMHs, MM).
T

> 7'_0'0:.,_4'.«:62.107,‘
L e e s
o el P e iaiele

s

>

a)

G,

i

Puc. Buowel sybuamesix pemueil

3yO0UaTOPEMEHHBIE TEPEIAYd HMEHOT CJICIYIOIIHE JOCTOHHCTBA:
OTCYTCTBUC YNPYTOro CKOJbKCHHS PEMHS MO IIKHBAM, OTHOCHUTCIBHO Ma-
Jbic radapuThl IMIKUBOB, MAJbIc HArPY3KH HA BaJbl MCPEJAYd M HX MOA-
UMHUKH, BRICOKHH KIT/ (70 98%), BO3MOKHOCTE OCYIICCTBICHHA OO0JTb-
IMUX MEPEIATOUHBIX YHCEN (10 12) u mepegaBacMbIX MOIMHOCTEH (10 200
kBT, a mo 3apyOc:kHbIM JAaHHBIM Jaxe 10 750 kBT).

K HemocraTkaM 3TOro BHIA NEpeaad OTHOCAT CPABHUTEIBHO O0.Tb-
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UIyI0 CTOMMOCTb M Je(PUIIMTHOCTH 3y0UaThIX PEMHEH, CIIOKHOCTh U3TOTOB-
JICHUS IIKWBOB, OOJiee TINATENbHbIM MOHTaX IMEpeaauu, OTCYTCTBUE CIIO-
COOHOCTH K CaMONPENOXPAHEHUIO OT CIyYalHBIX HEYUTEHHBIX HArpy3o0K,
BbI3bIBAIOIIECE HEOOXOAUMOCTh MPUMEHEHHUS CIELHaIbHBIX MPEeIoXpaHu-
TEJIbHBIX YCTPOUCTB, YCIOKHSIOUIMX CTPYKTYPY MPUBOAA U MOBBILIAIOIINX
€ro CTOUMOCTb.

3y0uaTeie peMHU ¢ TpaneneuaaibHbiM npoduieMm 3yObeB (pucy-
HOK, a) HopManu3oBanbl OCT 38. 05114 — 76 (cm. Taba. 1 gaHHOTO MPHIL.)

Tabnuya 1

OCHOBHBIE pa3Mepbl, MM, MPUBOAHBIX 3yOUaThIX peMHEN ¢ Tpaneuenaaib-
HbIM TipousieM 3yObeB (Bbimucka u3 OCT 38. 05114 — 76)

v b

m= r P S h H 6 Zp S h..
T 2pao

1,0 3,14 | 1,0 0,8 1,6 04 50 3,0...12,5140...160( 1,0 1,3

1,5 4,71 1,5 12 | 2,2 04 50 3,0...20,040...160( 1,5 1,8

20 6,28 | 1,8 1,5 | 3,0 0,6 50 5,0...20,0140...160( 1,8 22

3,0 942 | 3,0 20 | 4,0 0,6 40 2,5...50,040...160] 3,2 3,0

40 [12,57 | 44 25 | 50 0,8 40 20,0...10048...250| 4,0 4,0
50 1571 ] 5,0 35 | 65 0,8 40 25,0...100(48...200| 4,8 5,0
70 12199 8,0 60 | 11,0 | 08 40 40,0...125]56...140| 7,5 8,5
10,0 131,421 120 | 90 |150 | 038 40 50,0...200] 56...100f 11,5 | 12,5

[IpumeyaHus:

1. z, — uncio 3yObeB pemHs u3 psaga: 40, 42, 45, 48 )50, 53, 56, 60,
63, 67, 71, 75, 80, 85, 90, 95, 100, 105, 112, 115, 125, 130, 140, 150, 160,
170, 180, 190, 200, 210, 220,235, 250.

2. Illlupuna pemHs b BeiOupaercs u3 psaaa: 3,0; 4,0; 5,0; 8,0; 10,0;
12,5; 16,0; 20,0; 25.0; 32,0; 40,0; 50,05; 63,0 80,0; 100,0; 125,0; 160,0;
200,0 mm.

3. lnnna pemus L, = wmz,.

4. O603HaueHus S, M A, OTHOCATCS K ILIKHABaM.

Pa3pabotana (A. ¢. 775476, CCCP) 3yOuaTopeMeHHas nepeaayda ¢
MOJIYKPYTJbIM MpoduiieM 3yObeB (pucyHok, 0; Tabiu. 2), oOecrneurBaromuM
CYLIECTBEHHO OO0JIEE pPAaBHOMEPHOE PACMPENEICHUE HAMPSHKEHUH B pEMHE,
Oosiee TaBHBIM BXO# 3yObeB B 3alemiicHue. B cBA3u ¢ 3TuM 3yOuaThie
PEMHHM € TIOJYKPYIJIbIM TIpoQueM 3yObeB MOTYT MEPEAABATh HATPY3KU 10
40% OOsbIIME, YEM PEMHHU C TpaneleuaaaIbHbIM 3yOOM.

OnHako peMHM C MOJYKPYTJIbIM MpoQuiieM 3yObeB B HACTOSIICE
BpEMs BBINYCKAKOTCSA TOJBKO C MOAYJAMU 3; 4 U 5 MM, IPUYEM B OrPAHU-
YeHHOM KkoJsinuecTBe. [l03TOMY OCHOBHOE€ MPUMEHEHME MOKa MOIY4YHIN
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PEMHH ¢ TpareLeHATbHBIM TTPO(HIEM 3yObEB.

Ipumep yes10BHOTO 0003HAMCHNA 3Y04ATHIX peMHeI B cienu@urkanusax:
PemeHb ¢ MoIyeM m = 2 MM ¥ PaCYETHOM JutiHOU L ;= 1250 Mm:

Pemens 2 — 1250 OCT 38.05114 — 76

Tabruya 2

OCHOBHBIC TCOMETPHUCCKHUE PAa3MEPBl MM, PEMHS U BITAHHBI TKHBOB €
MOJIYKPYTABIM NPoduiacM 3yObes

m P R, hy h, R; &

3 9,42 2,5 4 405 2,65 0,6
4 12,57 35 5 5,05 3,65 0,8
5 15,71 45 6 6,05 470 0,8

IMapameTpsl 3y0O4aTOPEMCHHON TEpeaaun, HCOOXOTUMBIC IS €&
pacuecra B cooreeTcTBuu ¢ TpeboBanmsamu OCT 38. 05227 — 81 “Tlepeaun
3yOuaThic peMEHHBIC. METOabl pacdeTa’, TPUBCACHBI B TA0M. 3, a 3HAYCHHS
pacuetHbIX ko3¢ dunueHToB C ,;, C y, C 1y 1 JomyckaeMoro nasneHus | p |
z — B Ta0n. 4 — 7 1aHHOTO TIPHIIL.

Tabruya 3

[TapaMeTpsl 3yOUaTOpPEeMEHHBIX TIEPEaad, HEOOXOAUMEBIE IS HX pacueTa

Moayas m, MM
ITapameTpsl
1 1,5 2 3 4 5 7 10
Jlomyekaemas  yaemenas | 5 | 35 | 5q 9.0 | 250 | 30,0 | 320 | 42,0
cuna [Flo, Hivm
Ta ke cwia npH mnoiy- _ 12.0 350 | 42.0 .
KPYIJIbIX KAHABKAX
HauGommee  nepexatos= | 75 1 66 | 115 | 120 | 80 | 80 5,7 47
HOe YHCIIO
HaumeHbliee qonycTuMoe 13 10 15 18
gHCIIO 3yObeR 7;
HaunGombiiee qucio 3y0b-
100 115 120 85
€B 7,
PexoMemayemoe — dHciIo
3yGBeB Z) IIPH 1, MHH
1000 13 10 12 16 22
1500 14 11 14 18 24
3000 15 12 16 20 26
T
Horonnast wmacca  q+10%, |, 2.5 30 | 40 6,0 7.0 8.0 11,0
KI/(M*MM)
TMogaTauBOCTE pemust
mupurod 1 MM Ha fumaie - g 9 14 6 g 1 16
ogmoro mara As 107,
Mm/H
Tabruya 4
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3naueHust koappuuuenta Cpj, yYUTHIBAIOLIEr0 THHAMUYHOCTD IPUJIOXKE-
HUS Harpy3Kd U OJIHOCMEHHBIH pe&KUM padoThl Nepenayiu

Xapakrep Harpys- Criokofinas YMepeHHble | 3HAYUTENBbHBIE V napHas
KH KONeOaHusI KOJTeOaHUsI
3nauenns C 1,0 1,02...1,25 1,25...1,4 14..1,6

[Mpumeuanue. [lpu 2-, 3 - cmenHo# padbote nepenayu ko3P huiu-

eHT C, npuHuMaercs paBHbIM cOOTBETCTBEHHO C,=1,15C,; nnu C;=1,4C,,;.

Tabruya 5

3naueHus ko3 duipenta C y, BBOAUMOTO B pacyeThl TOIBKO
YCKOPSIOMUX TIepeiay

Ilepenarounoe 1,0...0,8 0,8...0,6 0,4...0,3 meree 0,3
gucgo U
3HaueHUs K03(]- 1.0 0,95 0,85 0,80
¢unmenta C y
Tabruya 6

3navenus: koapuuurenta Cry, yYUTHIBAIOUIEr0 HEMOJIHbBIE BUTKHU KaHATa
KOpJ1a, UMEIOIINECS Y OOKOBBIX MOBEPXHOCTAX PEMHSI

Hlvpuna | 46 116, 20 |20...25 | 25...32|32... 40 |40... 50 [50...63 | 80...100| cs. 100
peMHS 6, MM
Bmavenns | 5. | go5 | 49 10 | 105 | 107 | 110 | 115 | 120
k0. C g
Tabnuya 7
3HavYeHHs JONyCKaeMbIX NaBJICHUH [ p |, 1uist 3yObeB peMHs
Hlacrora BpamenmI MEHBIICTO | 4 | 500 | 400 | 1000 | 2000 | 5000
KW BA TIepeIayuu Ny, MUH
Jlomyckaembie qJaBIeHus st 95 50 1.5 1.0 0,75 0,50
3yObeB pemHs [ p ],, MIla
TIHPUJIO/KEHUE 4
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HopmanbHbie TuHeiHbIE pa3Mepbl

(pamst R, 20 1 R, 40 o 'OCT 6636 — 69)

1,0* 4,0* 17 67 260
1,05 4,2 18* 71" 280*
1,1* 4,5* 19 75 300
1,15 4,8 20" 80* 320*
1,2* 5,0* 21 85 340
1,3 5,3 22* 90* 360*
1,4* 5,6* 24 95 380
1,5 6,0 25* 100* 400*
1,6* 6,3* 26 105 420
1,7 6,7 28" 110* 450*
1,8" 71 30 120 480
1,9 7,5 32" 125 500*
2,0* 8,0* 34 130 530
2,1 8,5 36* 140* 560*
2,2* 9,0* 38 150 600
2,4 9,5
2,5% 10* 40* 160* 630*
2,6 10,5 42 170 670
2,8* 11* 45* 180* 710*
3,0 11,5 48 190 750
3,2* 12* 50* 200" 800*
3,4 13 53 210 850
3,6" 14* 56* 220" 900*
3,8 15 60 240 950
16* 63" 250* 1000*

Yucaa co 38&310uKoii (psaa R, 20) npeanourure/ibHee uynces1 0e3 3B€3-
nouxku (psaa R, 40).

71



	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ПРОЕКТИРОВАНИЕ РЕМЕННЫХ ПЕРЕДАЧ




