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M E X T OCVYAAUPTC CTBEHHBbB 1 C T AHOAPT

noALWnnHNKN KAYEHNA
JduHammueckasn pacyeTHas rpy30nogbeMHOCTb U pacyeTHbIN Pecypc (40NTOBEYHOCTL)

Rolling bearings.
Dynamic load ratings and rating life

Jata BBegeHna 1997—01—01

HepauyioHasibHO  MOATBEPXAATb  MPaBWILHOCTL  BblOOpa  MOAWMMHMKOB 4719 OaHHbIX  YC/IOBUIA  Npu-
MEHeHVs NyTeM UCMbITaHMsa GOosbLUero  uucna MoALWWIMHWMKOB B paccMaTtpuBaeMbiX  ycnoBusiX.  OpHako
pecypc (3.1) sABnsieTca nepBbIM MokasaTesieM MpPaBWILHOCTVM 3TOr0 Bblbopa. [103TOMy HafeXHbIA pacuyeT
pecypca paccmaTpvBaeTCs Kak MpUeM/IEMbIA 1 YOOOHbIA  3aMeHUTeslb  UCMbITaHuii.  Llenbio  HacTosLero
CTaHAapTa SIBSETCA CO3AaHne He0OX0AVIMOI OCHOBbI A/15 BbIMMC/IEHWS 3TOTO pecypca.

Vimetolpmecs HayuHble AaHHble He MO3BOIAOT BKIOUMTL B A@HHbIA CTaHAAPT KOHKPETHbIE 3HAYEHWS
KO3(hOMLIMEHTOB, KOPPEKTUPYIOLLMX PEeCypC Af1A CrheuvasibHbIX CBOMCTB  MOALIMMHUKOB W YC/IOBUIA  3KCMTya-
Taumn. TlosToMy 3HayeHVs 3TUX KO3P(IMUMEHTOB CcrnefdyeT paspabarbiBatb C YYETOM OnbiTa, 06bIMHO MO
COI/1aCcoOBaHWIO C U3roTOBUTE/IEM MOALLMMHYKOB.

PacueTbl, BbIMO/IHEHHbIE COMMACHO HACTOSLLEMY CTaHOapTy, He AaloT TOYHbIX pe3ynbTatoB A1 nog-
LUAMHMKOB, paboTalowMX B TakMX HEGMaronpusATHbIX — YC/IOBUAX WM MMEIOWMX  Takyld  BHYTPEHHIOH
KOHCTPYKUMIO, MPM  KOTOPbIX YMEHbLUAETCA 30Ha KOHTaKTa MeXOy TefllaMu KavyeHuss M JOPOXKAMU  KaveHus
konew. HeckoppekTMpoBaHHble pe3y/ibTaTbl BbMWUC/IEHWA HEe MOryT OblTb TOYHBbIMM Talke [1A  LUapuKonog-
LUMMHUKOB C KaHaBKkammn /19 BCTaBMIEHWS LUAPUKOB, €C/IM KaHaBKa 3HAYMTESIbHO BbICTYNaeT B 30HY KOHTaKTa
LLIAPUKOB C Xen06amm B MOMEHT HarpyeHVsl NOALLMMHAKA.

PacueTbl cornacHo AaHHOMY CTaHJapTy He [al0T Talke TOYHbIX Pe3ynbTaroB ANs MOALLIMMIHUKOB, pabo-
TaloWWX B YC/IOBUAX, KOrAa BO3HUKAIOT OTKIOHEHUS OT OObIMHOTO pacrnpefefieHnst Harpysku B MOALLMIHUKE,
HanpyMep MpWM HEeCOOCHOCTKM, MPOrnée KOpMycoB WM BasioB, MPU GOSMbLUMX LIEHTPOOEXHLIX Cunax Ten kade-
HUA win apyrux adbdektax, CBS3aHHbIX C BbICOKOM 4YaCTOTOM BpalleHusl, a Talke npy npensapuTesibHOM
HaTAre WM YBENMYEHHbIX 3a30pax B paayasibHbIX NOAWMNHUKAX. Mpy TakvMx YCMoBMSX 3JKCTUlyaraumn notpe-
6UTENb [0/DKEH KOHCY/NbTUPOBATBCA Y M3TOTOBMTENA MO METOAY OLEHKM 3KBMBAIEHTHOM HarpyskM M pecypca
NOALLIMIMHMKOB.

CnepoBarefibHO, Bpemsi OT BPEMEHMW, B pe3y/ibTare HOBbIX pa3paboToK WM B CBETe HOBOW WHopMa-
UMM MoTpedyeTca MNepecMoTp [AaHHOro CTaHgapTa MPUMEHUTENIbHO K - OnpefesieHHbIM  Tvnam  MoALMHU-
KOB 1 MaTepuasios.

MoapobHble  MHOPMAUMOHHbIE  JaHHble  OTHOCUTESIbHO  BbiBeAeHUs  chopmyn U KOSO(ULIMEHTOB,
npvBeLeHHbIX B JaHHOM cTaHaapTe, coaepxarcs B ICO/TR 8646*.

1 O6nacTb NpUMeEHEHUS

HacTosiumii ~ cTaHgapT — ycTaHaB/MBaeT MeTofbl  BbMMC/EHWS 6Ga30BOM  AMHAMMUECKON — pacyeTHOl
rPy30MOABEMHOCTA  MOAWMMHUKOB KauyeHUs B AvarnasoHe pa3MepoB, MPUBEAEHHbIX B COOTBETCTBYHOLLMX
CTaHOapTax Ha TuMbl U pasviepbl, W3TOTOB/EHHbIX W3 COBPEMEHHON, O6bIMHO MPUMEHSIEMON, 3aKasIEHHOM
CTa/M  XOPOLUETO KayecTBa, B YC/IOBUSIX XOPOLIO HAIKEHHOrO MPOM3BOACTBA M UMEIOWMX  OGbIUHYHO
KOHCTPYKLIMIO 11 (DOPMbI KOHTAKTHBIX MOBEPXHOCTEN KaueHNsl.

* [lo npaMoro npuvMeEHeHMA [OaHHOTo [OKYMEeHTa B KayecTBe [OoCy[apCTBEHHOro cTaHapTa pacnpocTpaHeHne
ero ocyuectenaetr BHAVKW.

M3paHue odmumansHoe
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HacTosiumii - cTaHOapT YCTaHAaB/MBAET Talke METOAbl BbMUC/EHVS GA30BOMO  PACcYETHOTO  Pecypca,
cootBeTcTBytoWlero 90 % HagexHocTu. [Mpy 3TOM WMMEETCA B BWAy, YTO MCMOMb3YOT O6bluHbIA MaTepuarl,
00bIYHYI0  TEXHOMOMIO MPOM3BOACTBA W O6bluHble  YC/IOBMSI  3KCM/yaTauyu. Kpome  Toro,  HaCTOsILLMIA
CTaHOAPT YTOUHSIET METOAbl BbIUWC/IEHVSI  CKOPPEKTMPOBAHHOTO PACYETHOTO Pecypca, Korga  yYuTbIBaoT
pasfMuHyl0 CTeneHb HAAEXHOCTW, ChielyasibHble CBOMCTBA MOAWMMHVMKOB U 0COGble  3KCTUTyaTauMOHHbIE
YCIIOBUS, UCTO/b3Ys KO3hOMLIIEHTBI, KOPPEKTUPYIOLLIE PacUETHBI pecypC.

HacTosilumii cTaHgapT He MPUMEHMM K KOHCTPYKUMSIM, FAe Tena kadyeHus pabotaoT Mo Baly WM Mo
MOBEPXHOCTU KOpMyca, €C/M 3TV MOBEPXHOCTY HE 3KBMBAIEHTHbI BO BCEX OTHOLLEHUSIX [OPOXKAM Kaue-
H/S  MOAWMWMHMKOBBIX KOMEL, M KOMel, YMOPHbIX W YNOpHO-pauasibHbIX  MOALMMHUKOB, KOTOPblE  OHW
3aMEHSIHOT.

[JByxpsigHble paayasibHble  MOAWMMHUKA U ABOVHbIE  YMOPHblE MOAWMMHUKA — PacCMatpuBaloTcs B
[aHHOM CTaHAapTe, Kak CUMMETPUYHBIE.

OrpaHuyeHst A5 ApYrX TUMNOB MOALLMMHMKOB OTOBOPEHbI B COOTBETCTBYHOLLMX MyHKTaX.

2 HopwmatvBHbIE CChINKU

B HacTosALeM cTaHaapTe 1CMosb30BaHbl CChbIMKN Ha CrefytoLLye cTaHaapThl:
FOCT 18854—94 (MCO 76—87) MNoALumnHmKM kaueHns. CtaTnyeckas rpy3onofbLeMHOCTb
MCO 5593—84* MoaLumnHmKW kaueHust. TepMUHOMOMYECKWA CNoBapb

3 OnpepeneHns

B HacTosLLEeM CTaHAapTe MPUMEHSIIOT CrieaytoLme TEPMUHbI:

3.1 Pecypc (o189 KOHKPETHOTO MOAWMMHMKA KauyeHusl): uucrio 06OpOTOB, KOTOPOE OAHO U3 KOnew,
MOAWMMHVKA (WM KOfbLA  YMOPHOTO MOAWMMHMKA) [AEfaeT OTHOCUTENIbHO ApYroro  kosblua A0  Nosiere-
HIs1 MEPBbIX MPU3HAKOB YCTA/IOCTV META//1A OAHOTO 13 KOJELL WK TEST KaueHus.

3.2 HagexHocTb (MPUMEHWTENIBHO K pPecypcy MOAWMMHUKA):  MPOUEHT U3 fPynnibl  MAEHTUUHBIX
MOALIMMHUKOB, paboTalolX B  OAMHAKOBbLIX YC/IOBWSIX, KOTOpble AO/MDKHbI  AOCTUTHYTH WM MPEB30OATY
pacyeTHbIii pecypc.

HafexHOCTb  KOHKPETHOrO MOALUMMHMKA KaueHWst npefcTaBnser coboii BEpOsiTHOCTL TOro, YTO  [JaH-
HbIli MOALMIMHIK AOCTUTHET WM MPEBBICUT PaCUETHBII pecypc.

3.3 bBas3oBblii pacueTHbIii Pecypc: pecypc, COOTBETCTBYHOWMIA 90 % HaAeXHOCTU A KOHKPETHOrO
MOALMMHUKA WM TPYNMbl  MAEHTUYHBIX  MOAWWMHMKOB  KaueHusl, paboTalolyiX B OAVHAKOBbLIX  YC/IOBUSIX,
W3TOTOBMIEHHbIX M3 O0ObIMHOTO MaTepuasia C MpPUMEHEHWEM O6bIYHOW TEXHOMOMMU W OBbIYHLIX  YC/IOBWIA
aKcryaTaumm.

34  CKOppeKTMpOBaHHbI pacueTHbIli PECYPC: pacueTHbIi  PECYpC, MOMyYeHHbIi MyTEM  KOPPEKTU-
POBKM (Ga30BOTO PACYETHOTO pecypca /17 33[aHHOTO YPOBHS HAAEXHOCTYW, CreupasibHbIX CBOMCTB  MOA-
LUMIMHUKA U KOHKPETHBIX YC/IOBWIA 3KCTTyaTaLyi.

35 bas3oBas AMHaMMUECKasl paavasibHasi pacyeTHas TPy30MOo4bEMHOCTb: MOCTOSIHHAS — HEMOABWK-
Has pagvasibHas Harpyska, KOTOpY MOAWWMHVK TEOPETMUECKA MOXET BOCMpUHUMATL Mpy 6a30BOM  pac-
UETHOM pecypce, COCTaB/SIOLEM OAWMH MWIUIMOH 0GOPOTOB. [/ paanasibHO-YMOpHbIX — OAHOPSIAHBIX
MOALMMHUKOB  paguasibHasi — pacueTHast  py3OnOfbEMHOCTb  COOTBETCTBYET — pagva/ibHOM  COCTaBMAMOLLEl
Harpysk1, KOTOpasl BbI3bIBAET UNCTO pava/ibHOE CMELLEHWE MOALWMIHUKOBLIX KOMEL, OTHOCWTENIbHO — Apyr
Apyra.

3.6 bBasoBas AMHaAMMUECKAsl OCEBasi pacuyeTHas [pPy30MO4bEMHOCTL: MOCTOsIHHAA LEHTpasibHasi oce-
Basl Harpyska, KOTOPYI) MOALMMHUK TEOPETMYECKM MOXET BOCTPUHMMATL MNpU  GA30BOM  PAaCYETHOM
pecypce, CoCTaB/sOWEM OAUH MWTIMOH 0GOPOTOB.

3.7 [vHavndeckasi SKBUBAIEHTHAs pagvasibHas Harpyska: MOCTOsiHHAsS HEMoABWKHAsA —paayasibHas
Harpyska, Mof BO3AECTBMEM KOTOpO/ MOAWMMHUK GyOeT VMETb Takoli e pecypc, Kak W B YC/IOBUSIX
[eViCTBUTESLHOMO Harpy>KeHUs.

3.8 [uHamumueckas SKBMBAJIEHTHAsi OCEBasi Harpyska: TMOCTOSHHAs LEHTpasibHasi OceBas Harpyska,
nof BO3LEVICTBMEM KOTOPO/ MOAWMWMHVK OYAET WMETb TaKO e PEeCYpc, Kak M B YC/OBUSIX [AEACTBUTESb-
HOTO Harpy)XeHus1.

* 1o NpsiMOro NpUMeHeHNs AaHHOro JOKyMeHTa B Ka4yecTBe rocyapCTBEHHOro ctaHaapTa pacnpoctpaHeHve
ero ocyuectenaet BHAVKW.
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3.9 [vameTp ponvika A1 BbIMUC/IEHWSI PACYETHOM IPY30MOALEMHOCTU: AMAMETP POSMka B CPEAHEM
CeYeHU porvka.

MpumedaHue — [ KOHUYECKOTO POMMKA AMaMETP POMMKA paBeH CpeaHeMy apugIMeTMHeckomy 3Haue-
HUIO OMAMETPOB B TEOPETUYECKUX TOUKaX MepeceyeHust MOBEPXHOCTY KauyeHusi ¢ 60/bLMM M MasibiM TOpLaMU PosvKa.
Ona acvMMeTpUYHOro 604k006pas3HOTO pPoMMKa — AMamMeTp B TOUKE KOHTakTa 604K006pasHOr0 pPosiMka C  [JOPOXKON
KaueHust KonbLa noAtmnHuka 6e3 6opTuka Npu HyneBoii Harpyske.

310 [/mHa po/vika MpY  BbIMMCIEHUM PACYETHON TPy30MOABEMHOCTV: MaKCUMaslbHasi TEopeTudec-
Kasi [I5IMHa KOHTaKTa POSika U [IOPOXKN KaUEHWS, TAE KOHTAKT AB/SIETCA CaMbIM KOPOTKVM.

MpumeyvyaHne — 3a AIMHY KOHTaKTa MNPUHMMAIOT PacCTOSHWE Mexay TeopeTUHeckMMu Toukamu nepece-
YEHWS MOBEPXHOCTU KayeHuss M Topuamy posnuka, 3a BblMeTOM (DAcoK poSvKa, WAN LUMPWUHY [OPOXKM KayeHus, 3a
BbIYETOM LUMPUHbI ranTeneit (npoTtouek).Mpy 3TOM BbIGUPAOT MEHbLLEE 3HAYEHNE.

311 HowmvHasbHbIA Yro/l KOHTaKTa: Yron Mexdy paayaibHbIM - HanpaBfeHemM W NpsiMoid  NMHWEN,
MPOXOAsLLEl/i Yepe3 TOUKM KOHTAKTa Tefl KaueHWsl C JOPOXKaMM KaueHUsl KOfiel, B OCEBOM CEYEHWM MOf-
WMNHVKE; AN8 OOPOXKKA KaueHUst C MpsMO/IVHENHOM O06pasyloleil — yrofl Mexay paguasibHbiM - Hanpas-
NEHVIEM U JIVHVEN, NEPREHAVIKYISPHO K 06pasytoLLEli AOPOXKI KAUEHWS HAPY)XHOTO KO/TbLA.

312 [vameTp OKPYHOCTVM LEHTPOB Habopa LLUAPWKOB: [OMAMETP OKPYXHOCTW, MpoxXofsileli uepes
LIEHTPbI LLIAPUKOB B OZIHOM Psily NOZLLIMIMHMKA.

313 [vameTp OKPYXHOCTM LEHTPOB Habopa PO/MKOB: AMAMETP OKPY)XHOCTM, MpoXodsilein uepes
LIEHTPbI PO/IVKOB B OAHOM PsiAly NMOALLMIHUKA.

3.14 Hopmaanble yCcnosua akcnnyatauun:  ycroBud, KOTOpblE ABNAKOTCA ONTUMaUIbHbIMUA  ON1A  NMOoA-
LUMNHWKa, T.€. NOoAWUMHWAK MNPaBWIBLHO YCTaHOB/1IEH, CMa3aH, 3alliyileH OT MNPOHUKaHWA WHOPOAHLIX Ten,
Harpyska COOTBETCTBYET TUnopasmepy noaLnnHUKa, noALLnnHUK He nogsepraeTcA Ype3MEPHbIM
M3MEHEHUAM TEMIMEPAaTypbl N YaCTOTbl BpaLLEHUA.

4  Ob603HauYeHus1

C, — 6a30Bas AMHaMUYeckast paayasibHass pacueTHas rpy30mnofbemMHOCTb, H;
C, — 6a3oBas aMHammyeckasn oceBasi pacqeTHas rpy30nogbeMHOCTb, H;

C,. — 6a3oBas ctatnueckas paapyasibHas pacyeTHas rpy30ornofbemMHOCTL, H;
Co3. ~ 6a30Bas CcTaTmyeckas oceBas pacHeTHas rpy30nogbLEMHOCTLY, H;

D,, — AvamMeTp Lapmka, MM,

D, — AvameTp ponuka AN BbIUCIEHNS PACHETHOW rpy30MOALEMHOCTY, MM;
Z),, — BVAMETP OKPYXHOCTY LIEHTPOB HA00Pa LLIAPVKOB WM PO/IVIKOB, MM;

Fr — pagvanbHas Harpyska Ha MOAWMMHWK WM pajuasibHast COoCTasfsowas (hakTuyeckon Harpys-
K1, AEACTBYOLLIEN HA NOALLNMHWK, H;
F.., — oceBasi Harpy3ka Ha MOALMMHMK WM OCEBasl COCTaB/stoLlas CDaKTUYECKO Harpysku, OelicTBy-

toLLeli Ha NoALUMMHIK, H;

Z,,— 6a30Bblii pacyeTHbIN pecypc, MUIIOH 060POTOB;

Z,, — CKOPPEeKTUPOBaHHbI pacyeTHbIN pecypc, MUAIMOH 0O60POTOB;

Z,,. — O/MHa ponvka 15 BbIMCNEHWS PacHETHON MPy30M04bEMHOCTH, MM;

P, — aKBMBa/IeHTHas AMHaMmYecKas paaviasibHas Harpyska, H;

P, — aKBMBasieHTHasA AvHamuyeckasn ocesast Harpyska, H;

X— KO3hhULIIEHT ANHAMUYECKON paamasibHON Harpysku;

Y— K03thhULMIEHT ANHAMUYECKON OCEBOI Harpy3Ku;

Z— 4uCno LUapMKOB WM POSIMKOB B OAHOPSIAHOM MOAWIMMHMKE, 4YAC/IO TeN KaveHus B OAHOM psidy
MHOrOPSAHOTO MOALLMMHMKA NMPU PaBHOM UX KOSTMHECTBE B K&XKAOM U3 PSA0B;

ai — Ko3athh1LMEHT, KOPPEKTVPYIOLLWIA PECYPC B 3aBUCUMOCTY OT HagexHOCTH (9.3);
a2 — Ko3athhULMIEHT, KOPPEKTVPYIOLLWIA pECYPC B 3aBUCMMOCTY OT OCODObIX CBOVCTB MOALLMMHMKA
©4) ;
a— KO3(hOMLIMEHT, KOPPEKTUPYIOLLINI PECYPC B 3aBV1CMMOCTM OT YC/I0BUI paboThl NOALLIMIMHIKA
©95 ;

* OnpegeneHus n metToabl pacyeta npveefeHsl B FOCT 18854—94.
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b, — KoahhrLMEHT, xapaKTepusytoLWiA CBOMCTBA CTa/I C Y4eTOM Crocoba ee W3rOTOB/IEHMS, 3Ha-
YeHVe KOTOPOro MEHSIETCS B 3aBUCYMOCTM OT TUMNa U KOHCTPYKLAM NMOALUMMHUKA,
e — npefesibHoe 3HayeHve oTHoLLeHUA FJIF,, onpegenstoLLiee 3HaueHns KoaddmUMEHTOB X1 Y;

/[, — KO3OCHULMEHT, 3aBUCALLMIA OT reoMeTpun Aetanieil NoAWWNHUKA, TOYHOCTU WX  U3rOTOB/EHUS
1 MaTepuana;

/0 — KkoathchuupeHT, 3aBUCALLMIA OT TEOMETPUM [eTaNeil MOALMMHMKA M OT MPUMEHSIEMbIX YPOBHEN
HanpspkeHns™;

i — uncno PAOO0B LLAPUKOB U/ PO/TMKOB B MOALLMIHUKE;
a — HOMVHa/TbHb I Yro/1 KOHTakTa noALlunnHuKa, A

5 [MoAwnnHUKL paguasibHble N paaviasibHO-YNMOPHbIE LUApUKOBbIe

51 Ba3oBas ANHaMmnyeckas pagnasibHas pacHeTHad rpy3onogbLeMHOCTb

ba3oBasdA [OuHamuyeckas paguasibHad pacyeTHas [pPy30Mno4beMHOCTb A1 LWAPUKOBLIX paanasibHbIX  ©
paananbHO-YNOPHbIX MOALLNMHUKOB

npu D, < 25,4 Mm

C,=A,/.(icosa)0.7z2/3,D,1,8. (1)
npu D ,,> 254 MM
C,=3,6476// cos a)%-7 Z22/3 4, )

3HaueHuss b, [ANS  LWAPUKOBbIX paviaibHbIX W PaAviasibHO-YMOPHBIX  MOALUMMHVKOB  MPUBELEHbI B
Tabmmue 1. 3HauyeHusr), [/ LWAPUKOBbIX paayasibHbIX U PaayasibHO-YMOPHBIX  MOAWWMHVKOB  NpUBEAEHbI
B Tabmmue 2. OHM MPUMEHMMbl K MOAWMMHUKAM C  pagyycoM TOMEPEYHOTO CEUEHMSt HKenoba  A0POXKM
kaueHns,, He npesblllarowmmM 052D, Ha BHYTPEHHWX KOMbLAX pauasibHbIX W pafviasibHO-YMOPHbIX  NOfA-
wunHMkoB 1M 053 D, Ha HapyXHbIX KOMbLAX paguasibHbiX W paayasibHO-YNOPHbIX MOAWMMHUKOB U Ha
BHYTPEHHVX KOMbLIAX LAPUKOBbIX CAMOYCTaHAB/MBAOLLIMXCS MOALUMIHKOB.

IPy30MOABEMHOCTL  MOAWMMHMKA He BCErAa YBE/MUMBAETCS MpY  MPUMEHEHUM MEHBLUETO paauyca
enoba, Ho YMeHbLLIAETCS NPU NPUMEHEHUN GOMBLLIETO Paauyca.

Tab6nunuya 1— 3HayeHns b Ans LWAPUKOBbIX PaAnasibHbIX Y PaANanbHO-YMOPHbIX NOAWMUMHUKOB

Tun noAwmnnHUKa by,

LlaprkoBble pagnanbHbie U pagnanbHO-ynopHbie NOALLUMHUKA (3a ncknyeHmem noaLlnnHUKoOB C
KaHaBKoOW AN BBOA4A WWApPUKOB 1 BKIaAbILWHbIX HOALUMHHMKOB) 1 WapukoBble CaMoyCTaHaB/IMBaKLWneca

NOALUNMHUKN) 1.3
MoALIMMHMKM C KaHaBKOI N1 BBOAA LLIAPUKOB 1,1
BknagpllwHble NOAWNIHUKN 1,0

Tab6nunuya 2— 3HayeHns f, 4Nns WapnKoBbIX paguabHbIX U paauanibHO-YNOPHbLIX NOALIMITHUKOB

LLlapukoBble OpHopsAaHble
LLlapnkoBble
ofHOpsiAHble LLlapukoBble OIHODSIHBIE 1 pagnanbHble pasbeMHble
Z),, cos a pagmasnbHble U 0gHO- ABYXpSiAHble ‘D'B f ;'?' Hble LIapuKoBble
Apw psigHble 1 ABYXpsifHble paguansHble ABYXPAL NOALLIMMHUKNA
camoycTaHaB/1Bal-

paguasibHo-yrnopHble NO/LLINIHUKM VeCs HOMLLMMHKA (mMarHeTHble

NOALLINIHUKM L A NoALNMHUKN)
0,01 29,1 27,5 9,9 9,4
0,02 35,8 33,9 12,4 11,7
0,03 40,3 38,2 14,3 13,4
0,04 43,8 41,5 15,9 14,9
0,05 46,7 44,2 17,3 16,2
0,06 49,1 46,5 18,6 17,4
0,07 51,1 48,4 19,9 18,5
0,08 52,8 50,0 21,1 19,5

* OnpegeneHus n metToabl pacyeta npveefeHsl B FOCT 18854—94.
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LapukoBble OpHopsaHble
LLiapnkoBble
ofiHopsAfHble LapwnkoBble pasnanbHble pa3bemHble
Z), cos a pagmanbHble U 0gHO- ABYXpSiAHble OAHOPAAHbIE 1 LIaprKOBble
[ABYXpsifiHble
ApW psigHble 1 ABYXpsifiHble pagvasbHble CaMOYCTaHAB/MBAI0- NoALNMHUKA
paguansHO-ynopHble NoALWNMHUKA (mMarHeTHble
Lmecst NoALWNMHUKA
NoALWNMHUKA NOALWNIMHUKN)
0,09 54,3 51.4 22.3 20,6
0,10 55.5 52.6 23.4 215
0,11 56.6 53.6 245 225
0,12 57.5 54.5 25.6 23.4
0,13 58.2 55,2 26.6 24.4
0,14 58.8 55.7 27.7 25.3
0,15 59.3 56.1 28.7 26,2
0,16 59.6 56.5 29.7 27.1
0,17 59.8 56.7 30.7 27.9
0,18 59.9 56.8 31.7 28,8
0,19 60,0 56.8 32,6 29.7
0,20 59.9 56.8 33,5 30.5
0,21 59.8 56.6 34.4 31.3
0,22 59.6 56.5 35,2 321
0,23 59.3 56.2 36.1 32.9
0,24 59.0 55.9 36.8 33.7
0,25 58.6 55.5 375 345
0,26 58.2 55.1 38.2 35.2
0,27 57.7 54.6 38.8 35.9
0,28 57.1 54.1 39,4 36.6
0,29 56.6 53.6 39.9 37.2
0,30 56.0 53.0 40.3 37.8
0,31 55.3 52.4 40.6 38.4
0,32 54.6 51.8 40.9 38.9
0,33 53.9 51.1 41.1 394
0,34 53.2 50.4 41.2 39,8
0,35 524 49.7 41.3 40,1
0,36 51.7 48.9 41.3 404
0,37 50.9 48.2 41,2 40.7
0,38 50.0 47.4 41,0 40.8
0,39 49.2 46,6 40.7 40.9
0,40 48.4 45.8 40.4 40.9
* roAvcosa .
* [, A1 NPOMEXYTOUHBIX 3HAYEHUN —L-mmmm omemeeem noayyaT NMHERHbIM UHTEPNO/IMPOBAHNEM.
A\

511 KoMnneKTbl NoawLnnHUKOB

5111 Mpn pacyeTe 6a30BOM paguaibHON pPacyYeTHOW TPYy30NOoAbEMHOCTM A1 OBYX OfMHAKOBbIX
LLIAPUKOBBLIX paguasibHbIX  OAHOPAAHLIX MOALIMIMHUKOB, YCTaHOB/IEHHbIX PSAOM Ha OOHOM W TOM Xe Basy,
napy NOALLMMH1KOB PacCMaTpUBaLOT Kak OfWH ABYXPSAHbI paayasibHbIv NOALLIMIMHYK.

5112 Tlpun pacuete 6a30BO paauaslbHON pacyeTHON PY30NOSALEMHOCTY AN [ABYX OAMHAKOBbIX
LLIAPUKOBBLIX  paanasibHO-YMOPHbIX — OAHOPSAHLIX — MOALMMHUKOB,  CMOHTVMPOBaHHbIX  PAAOM Ha  OOHOM U
TOM e Basly (MapHbli MOHT&XK) MO CXEME «LUMPOKMA TOpeL, K LUMPOKOMY» WA «y3KAA TOpeL, K Y3KOMy»
Tak, 4YTO OHM paboTalT KaKk OAWH Yy3esn, 3Ty Mapy pacCMaTpvBaloT Kak OAuH OBYXPSOHbIA  pagvasib-
HO-YMOPHbIA NOALLMIHUK.

5113 BasoBas pagvasibHas pacyeTHas [py3onoAbLEMHOCTb AN OBYX WM 60fiee  OAMHAKOBbIX
LLIAPUKOBBLIX  paaviasibHO-YMOPHbIX  OAHOPSAHLIX  MOALUMIMHUKOB, CMOHTUPOBaHHbIX Ha OOHOM W TOM  XXe
Basly (MapHbli WM KOMM/IEKTHbIA MOHTaX) MO CXEeMe «TaHAem» Tak, UYTO OHM paboTaloT Kak OauH y3en,
€C/IM OHW TOYHO W3rOTOB/IEHbI W CMOHTMPOBaHbI C PaBHOMEPHBLIM pacnpefesnieHnemM Harpysku, paBHa 4uc-
Ny nogwmvnHukoB B cTeneHn 0,7, YMHOXEHHOMY Ha 06a30BYI0 pamasibHYt0 pPacueTHYHO IPy30MnoL4beMHOCTb
O[HOro OAHOPAAHOTO NOALLMMHMKA.

5114 EcnM no  KOHCTPYKTMBHOMY WCMOSTHEHWIO MOALUMMHUKOBLIA y3e/ MpeacTaBnseT coboi  pag
OJHOPSAOHbIX MOALUMIMHMKOB, KOTOPblE 3aMEHSIOTCA He3aBuMCMMO [pyr OT gpyra, To TpebosaHve 5.1.1.3 K
HVM He NPYMEHUMO.
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5.2 3OkBMBasieHTHas AMHaAMUYECKas paavasibHasa Harpyska

OKBMBAIEHTHAA [AuHaMuyeckas paguasibHas Harpyska (P,) [ LWapuKoBbIX pafyasibHbIX U paay-
a/1bHO-YMOPHbIX MOALLIMMHUKOB NPW MOCTOSAHHBLIX PaaviasibHOW 1 OCEBOM Harpyskax pasHa:

A=W+ YF,. ©)
3HayeHns KOIhPMUMEHTOB XM  TO/A  LUAPUKOBLIX pagua/ibHbIX U PaguasibHO-YMOPHbLIX  NOALIIHK-
KOB MpuBeeHbI B Tab/mue 3.

521 KoMmiekT NoaLwmnH1KoB

5211 Mpy pacyeTe SKBMBAIEHTHON paguasbHON HarpyskM [Ans  [ABYX OOMHAKOBbIX  LLIAPUKOBbIX
pagviasibHO-YNMOpPHbLIX  OAHOPSAHLIX  MOALWWMHMKOB, CMOHTMPOBaHHLIX PAAOM Ha OAHOM W TOM >Xe Basy
(M@pHbIA MOHTaX) MO CXEeMe «LUMPOKUIA TOpeL, K LUMPOKOMY» WM «y3KAA TOpPeL, K Y3KOMy» TaK, UYTO OHM
paboTaloT Kak OAWH Yy3en, 3Ty Mapy paccMartpuBaloT Kak OfvH ABYXPSAHbIA - paaasibHO-yNopHbIA - nog-
LUMMHUK.

5212 Mpn pacyeTe SKBMBAIEHTHON paguianibHOM HarpyskM Ans AByx Wi 6onee  OayHaKOBbIX
LLIAPUKOBbIX OAHOPSAHBIX  MNOALMMHUKOB, CMOHTMPOBAHHbIX PsAOM Ha OOHOM W TOM e Baly (NapHblli
WM KOMIJIEKTHbIA MOHTaX) MO CXEME «TaHem» TaK, 4YTO OHM paboTaldT Kak OAWiH Y3es, WCTO/b3yT
3HaueHMss Xu YAns  ogHopsiaHOrO  noAwmnHuka. OTHOCUTENBHYHO OCEBYHO  Harpysky (Tabnuua 3)  onpe-
JensioT mucxoga U3 3HauveHus | = 1 u 3HaueHuin P., n C,, KOTOpble OTHOCATCA TOMbKO K OHOMY W3 MoA-

WMNHMKOB  aaxke  eciv Fr wm [, oTHocswMecs K OGLWWM  Harpyskam, —MCMoMb3yloT — A/ia  pacyeTa
3KBVBA/IEHTHOM HarpysKku BCETO y3/1a.

Tabnuuya 3 — 3HavyeHus KOIPPULUMEHTOB XM TANSA LWAPMKOBbLIX PpafvasibHbIX U paavasibHO-YNopHbIX MoAwun-
HVKOB
X Y X Y X Y X Y
Tun OTHOCUTENbHAS* ** OCERAS ons o,cl,Hopﬂ,a,HrtI]g;I NOALWWNHUKOB | ANA AByXpFI,D,HI:g(MI'IO,qLLII/II'IHVIKOB .
NnoALWUMNHMKa Harpyska
22 g Frse P <e P >e
p p p p
LLlapvkoBble la -*a 2a
pagvasibHble c i zri
NOALLMIMHUKN 0
0,172 0,172 2.30 2.30 | 0,19
0,345 0,345 1,99 1,99 | 0,22
0,689 0,689 1,71 1,71 | 0,26
1,030 1,030 1,55 155 | 0,28
1,380 1,380 1.0 0 0.56 1,45 10 0 0,56 1,45 | 0,30
2,070 2,070 1.31 1.31 | 0,34
3,450 3,450 1,15 1,15 | 0,38
5,170 5,170 1,04 1,04 | 0,42
6,890 6,890 1,00 1,00 | 0,44
Llapukosble /cl; ?ﬁ*** 2a [Onsa gaHHoro tuna
pagnasibHo- wOT 21 NCNo/b3YyoT
yrnopHble 3HaueHuaX, Yxe,
NOALUMMHUKN NPUMEeHVMbIe K
OfHOPALHBIM
pagnasibHbIM
LLIAPUKOBbIM
noAwunHuKkam
0,173 0,172 1,0 0 1,0 2,78 | 0,78 | 3,74 | 0,23
0,346 0,345 2,40 3,23 | 0,26
a—5" | 0,692 | 0,689 2,07 2,78 | 0,30
1,040 | 1,030 10 0 1,87 2,52 | 0,34
1,380 1,380 1,75 2,36 | 0,36
2,080 2,070 1,58 2,13 | 0,40
3,460 3,450 1,39 1,87 | 0,45
5,190 5,170 1,26 1,69 | 0,50
6,920 6,890 1,21 1,63 | 0,32
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X Y X Y X Y X Y
Tvn OTHOCHTENbHAS® ** ocesas | & o,qupﬂp,H:gA NOALWNNHUKOB | ANA ,D,ByXpH,qH;g(MI'IO,D,LIJVII'IHVIKOB .
noALWnNHUKa Harpyska
Fa .o Ea>e Fa .o Fa .o
Fr F Fr Fr
LLlapukoBble a—10° | 0,175 0,172 1,88 2,18 3,06 | 0,29
pagnasbHo- 0,350 0,345 1,71 1,98 2,78 | 0,32
ynopHble 0,700 0,689 1,52 1,76 2,47 | 0,36
NOALUMIMHUKN 1,050 1,030 1,41 1,63 2,29 | 0,38
1,400 1,380 1,0 0 0,46 1,34 1,0 155 | 0,75 | 2,18 | 0,40
2,100 2,070 1,23 1,42 2,00 0,44
3,500 3,450 1,10 1,27 1,79 | 0,49
5,250 5,170 1,01 1,17 1,64 | 0,54
7,000 6,890 1,00 1,16 1,63 | 0,54
0,178 0,172 1,47 1,65 2,39 | 0,38
0,357 0,345 1,40 1,57 2,28 | 0,40
0,714 0,689 1,30 1,46 2,11 | 0,43
1,070 1,030 1,23 1,38 2,00 | 0,26
a=15° 1,430 1,380 1,0 0 0,44 U9 1,0 1,34 | 0,72 | 1,93 | 0,47
2,14 2,07 1,12 1,26 1,82 | 0,50
3,57 3,45 1,02 1,14 1,66 | 0,55
5,35 5,17 1,00 1,12 1,63 | 0,56
7,14 6,89 1,00 1,12 1,63 | 0,56
a=20° — — 0,43 1,00 1,09 | 0,70 | 1,63 | 0,57
a=25° - - 0,41 0,87 092 | 067 | 1,41 | 0,68
a=30° - - 1,0 0 0,39 0,76 10 | 0,78 | 0,63 | 1,24 | 0,80
a=35° - - 0,37 0,66 0,66 | 0,60 | 1,07 | 0,95
a=40° - - 0,35 0,57 0,55 | 0,57 | 0,93 1,14
a=45° — — 0,33 0,50 0,47 | 0,54 | 0,81 1,34
LLlapukoBble camoycTaHasMBatoLmnecs 1,0 0 0,40 0,40 1,0 0,42 | 0,65 | 0,65 15
MOALLMIMHKIA ctg a ctg a ctga | tga
OfHopsHble paanasibHble pa3beMHble 1,0 0 0,50 2,50 _ _ _ _ 0,2
LIapM1KOBble MOALLUMMHUKM (MarHeTHble
NOALUNMHUKN)

* [lonycTMMOe MaKkCUMaslbHOe 3HayeHWe 3aBUCUT OT KOHCTPYKTUBHbIX NapaMeTpoB MOALLUMMHMKOB (BHYTPEH-
HWIA 3a30p U rnybuHa xenoba [OPOXKM kaveHust). Mcnonb3oBaTb NEPBYHD WM BTOPYK KOMIOHKY B 3aBUCMMOCTM OT
nmMetoLLeica nHdopmMaumu.

** 3HaueHue X, M1 e ANA NPOMEXYTOUHbIX 3HAUEHUI «OTHOCUTESIbHBLIX OCEBbLIX HATPY30K» U/UN YI/I0B KOH-
TakTa onpeaensitoT IMHeRHbLIM MHTEPMONIMPOBaHNEM.

*** 3HayeHus/, — no FOCT 18854.

5.3 Ba3oBbIii pacyeTHbIA pecypc
531 Ba3oBbili pacyeTHbI pecypc (Z,o) A5 LLIAapUKOBOTO paayiaibHONo U paavasibHO-YNopHOro
NoALUMMHMKA pacCUUTLIBAKOT Mo chopmyrie

Crf @

C, n P, paccuutbiBatoT no cpopmynam (1, 2, 3). ®opmynbl (1, 2, 3) UCTONL3YIOT Takke [/ onpepere-
HUA pecypca KOMM/IEKTa OAHOPSAHLIX MOALMIHMKOB, paboTalolMX Kak OOMH Yy3en, Kak ykasaHo B 5.1.1.
B 3TOoM cniyyae pacyeTHylo rpy3onofbemMHOCTb C. BbIMUCASAIOT [ BCErO0 KOMM/IEKTa  MOALIMMHUKOB, a

7
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SKBVBA/IEHTHYIO Harpy3ky P, BbMMCNAIOT Kak OOLLYy0 Harpysky, AeliCTBYIOLLYI0 Ha Y3e/nl C UCMoMb30BaHu-
em koadpchmupeHToB X1 Y, ykazaHHbIX B 5.2.1.2.

532 dopmyna pecypca (4) OaeT TouHble pesy/ibTaTbl pacveTa B LUMPOKOM AMarna3oHe Harpysok,
JeficTBylOWMX Ha noAawmnHvK. OfHako BecbMa TSDKESble HarpyskM MOMyT Bbi3Batb HeAoMmyCTMO  6Osb-
lWKe nnactuyHble fedoopMauuy B KOHTaKTe LWApMKOB C [OpPOXKaMW KadeHus. [loatomy notpebutens [on-
XEH  KOHCYNbTUPOBaTLCH Y WU3rOTOBUTENA  MOALUMMHWMKOB — OTHOCUTESIbHO — NMPUMEHSIEMOCTU  (hOpMYysibl
pacueTta pecypca B cnyyasix, korga P, npesbiwaeT C, wn 0,5 C, fiaxke HE3HAUMTESLHO.

6 MoAWMNHMKN YNOpPHbIE 1 YNOPHO-paavia/ibHbIe LWapUKoBble

6.1 Ba3oBas AHaMUYecKas oceBast pacyeTHast rpy30no4beMHOCTb

6.1.1 OpHopsaHbIe NOALLMMHMKA

BasoBasi [OuHamuyeckas oceBasi pacyeTHas rpysonogbeMHocTb (C.) [/1  LUAPUKOBLIX YMOPHbIX U
YMOPHO-paavasibHbIX OAHOPSAAHDIX, og.leaprlx W ABOVHBIX MOALLUMIMHWKOB paBHa

nmu ay <254 MM 1 a= 5o

C=hfZ?RD 1>8
nmu ay <254 MM 1 a ¢ 90°
cq =2Z>,/c(cos @)’ tg a 723 2),, V8.
npu ay > 254 Mm 1 a =90°
C,=3,647 b, f. 2P 2),M;
npn ay > 254 MM 1 a ¢ 90°
C,=3647",7c(c=a)"tgaz?3 ®
rie Z— 4MC0 LWAPVKOB, BOCTIPMHUMAIOLLIMX HarpysKy B OfHOM Harnpas/ieHu; b, = 1,3.
3HaueHus", 1A LWAPUKOBbIX YMOPHbIX W YMOPHO-PaJMasibHbIX  MOALUMIHVKOB  MPUBEAEHLI B Tabnn-
Lie 4 ¥ MPYMEHNMBI K MOALWUMHYKAM C PaJuycoMm xesoba He 6onee 0,54D,,.

IPy30MoALEMHOCTb  MOAWMMHMKA He BCerga YBE/MYMBAETCS MNpU  MPUMEHEHWM MeHbLLEro —paauyca
eno6a, Ho YMeHbLLIAETCS MY NPYMEHEHNN GOJTBbLLIETrO pauyca xesoba.

Ta6nunuya 4— 3HaueHus T, 415 WaPUKOBBIX YNOPHbBIX U YNOPHO-PaANASbHBIX MOALIMTHUKOB

AV fc 2),,cos a fc

AW a=90 AW a=45°% a=60° a=75°
0,01 36,7 0,01 42,1 39,2 37,3
0,02 45,2 0,02 51,7 48,1 45,9
0,03 51,1 0,03 58,2 54,2 51,7
0,04 55,7 0,04 63,3 58,9 56,1
0,05 59,5 0,05 67,3 62,6 59,7
0,06 62,9 0,06 70,7 65,8 62,7
0,07 65,8 0,07 73,5 68,4 65,2
0,08 68,5 0,08 75,9 70,7 67,3
0,09 71,0 0,09 78,0 72,6 69,2
0,10 73,3 0,10 79,7 74,2 70,7
0,11 75,4 0,11 81,1 75,5 -
0,12 77,4 0,12 82,3 76,6 -
0,13 79,3 0,13 83,3 77,5 -
0,14 81,1 0,14 84,1 78,3 -
0,15 82,7 0,15 84,7 78,8 -
0,16 84,4 0,16 85,1 79,2 -
0,17 85,9 0,17 85,4 79,5 -
0,18 87,4 0,18 85,5 79,6 -
0,19 88,8 0,19 85,5 79,6 -
0,20 90,2 0,20 85,4 79,5 -
0,21 91,5 0,21 85,2 - -
0,22 92,8 0,22 84,9 - -
0,23 94,4 0,23 84,5 — —
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AN Ic Z),, Ccos a Ic

~pw a=90° "pw a = 45 a— 60° a=75°
0,24 95,3 0,24 84,0 - -
0,25 96,4 0,25 83,4 - -
0,26 97,6 0,26 82,8 - -
0,27 98,7 0,27 82,0 - -
0,28 99,8 0,28 81,3 - -
0,29 100,8 0,29 80,4 - -
0,30 101,9 0,30 79,6 - -
0,31 102,9 - - - -
0,32 103,9 - - - -
0,33 104,8 - - - -
0,34 105,8 - - - -
0,35 106,7 — — — —

* 3HaueHua/N ona unm Av-cesa u/uil yr,0B KOHTaKTa a, He ykasaHHbIX B Tabnuue, onpeaensioT nu-
HEHbIM UHTEPNONPOBaHNEM.

** NS yNOpHO-paAnanbHbIX NOALWUMIHUKOB a > 45°. 3HaueHus ansa a = 45° aaHbl gns Toro, Ytobbl 06ecnevnTb
WHTEPNOMALMIO 3HaYeHnii gns a mexay 45° n 60°.

6.1.2  [MNoAWwwnHMKM C ABYMS M GOJiee psiilaMyl LLIAPYIKOB

BasoByl0 AMHAMMYECKYID OCEBYIO PaCUETHYH0 TPy30MOAbLEMHOCTb /11 LIAPUKOBBLIX YMOPHBIX U Yrop-
HO-pafuasbHbIX MOALMMHUKOB € ABYMSl Wi 6ofiee  psifaMi  OfVHAKOBbIX  LIAPUKOB W BOCTIPUHVMAIOLLMX

Harpy3ky B OHOM Harnpas/IEHV PACCHMTLIBAOT MO (popMysie

z T%

C a~(%1 + %2 +m>esem>+01) Cil +
al)/

10/ %
Zj z nj £
Ca2 Can

PacueTHble rpysonogbemHocTn C,y, Cy, ... , Cy 1A PAAOB C YMCaMm WapuKoB Z\, Z,, ..., Z,,
BbIUMC/ISIOT MO COOTBETCTBYHOLLMM doopmynam (5, 6, 7, 8).

6.2 [vHamunyeckas 3KkBMBasIEHTHAsA OCEBas Harpyska

JuvHamunyeckas skBYBaU1eHTHaA oceBast Harpyska (P,) [ns LWapyKoBbIX YMOPHO-PaaUasibHbIX Mof-
LUMMHUKOB C YI/I0M @ b 90° Npr NOCTOSAHHbIX PaAViasibHOM 1 OCEBOW Harpy3kax paBHa

P, = XF, + YF,.
3HaueHVst Ko3dIhMLMEHTOB X1 Y /151 LLIAPMKOBBIX YMOPHBIX M YNOPHO-PaanasibHbIX NOALMMHVKOB
MpVBeAEHbI B TaG/MLE 5.

UJapI/IKOBbIe YNOpPHbIE NOALLUUMHUKA C YIJIOM a = 90° MOIYT BOCMNPUHUMATDL TOJTbKO OCEBbIE Harpy3-
Kn. [JuHamMnyeckas aKkBUBaUIEHTHaA Harpyska 418 3TUX NOoALLUIMHUKOB paBHa

Aa=As

Tab6nunuya 5— 3HauyeHnst KOIhPMLMEHTOB X1 TANS LWAPUKOBBIX YNOPHBIX U YNOPHO-PaAnasibHbIX NOALUMHAKOB

©)

(10)

11

X Y X Y X Y
ON1A OAUHAPHBIX**
a* NOALUMMHUKOB Npwu e
Fa >e p <e P >e
P P P
0,66 1,18 0,59 0,66 1,25
50° 0,73 1,37 0,57 0,73 1,49
55° 0,81 1u 1,60 0,56 0,81 1u 1,79
60° 0,92 ' 1,90 0,55 0,92 ' 2,17
65° 1,06 2,30 0,54 1,06 2,68
70° 1,28 2,90 0,53 1,28 3,43
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X Y X Y X Y
*%
ANIA OAVHAPHbIX NS ABOVHbIX NOALLMMHUKOB MpK
a* NOALUMMHUKOB MpK e
Fa >e Fa <e Fa >e
Ft Ft
75° 1,66 3,89 0,52 1,66 4,67
80° 2,43 1,0 5,86 0,52 2,43 1,0 7,09
85° 4,80 11,75 0,51 4,80 14,28
a ¢ 90° 1,25tg a 1,0 20 10 1,25tg a 1,0 1,25
A -jsinaj 1302 13 AM-jsinaj ga
AM-~sinaj | M-"sinaj

*X,Yuepgi NPOMEXYTOYHbIX 3HaYeHWiA a onpeaenaoT JIMHEHBIM MHTEepnonpoBaHNEM.

** OTHOLLIEHNE — < € He NMPUMEHNMO A1 OANHAPHBIX NMOALLUMMHUKOB.
Fr

*** [INA YNOPHO-paanasibHbIX NOALLMMHUKOB a > 45°. 3HaueHns ans a = 45° npuseeHsl 41 TOro, YTO6b!
06ecneymnTb MHTEPNONALMIO 3HAYEHUA /19 a Mexay 45° 1 60°.

6.3 Ba3oBbli pacyeTHbI pecypc

6.3.1 BazoBbliii pacyeTHbIN pecype (Z,o) 415 LLIAPVKOBBIX YNOPHBIX 1 YNOPHO-PaanasibHbIX NOALLINM-
HMKOB PaccuuUTbIBatOT Mo chopmyrie
c, ) (12)
ho Ey

C, v P, paccuutbiBatoT no chopmynam (5, 6, 7, 8, 9, 10, 11).

6.3.2 dopmyrna pecypca (12) gaeT TouHble pesysnibTaTbl pacyeTa B LUMPOKOM AuanasoHe Harpysok,
JelicTBylOLLWX Ha noAwmnHiK. OpHako BecbMa TshKesble Harpy3kM MOryT BbI3BaTb HEAOMyCTUMO GOosbluve
nnactmyeckue gedopMaly B KOHTaKTaX LUAPUMKOB C [OPOXKaMW  KadyeHnus. [loatomy notpebutens [on-
XEH KOHCY/bTMPOBATLCA Y  W3TOTOBUTENA MOALWMMHMKOB OTHOCUTENIbHO NMPUMEHSIEMOCTU  hOpMYy/ibl  pecyp-
ca B Tex c/lyyasx, korga P., npesbiwaeT 0,5 C,..

7 MopwmnHUKL paguanbHble N paaviasibHO-YMOPHbIE POSTMKOBbLIE

7.1 Ba3oBas AMHaMMYeCcKas pagvasibHas pacyeTHas rpy30nogbeMHOCTb

BasoByl0  AvHAMWYECKYID pafMasibHYl0  pacueTHyl TpysonogbeMHocTb (C) A1 POMVKOBbIX — paau-
a/TbHbIX 1 PaaMasibHO-YNOPHbIX MOALLIMMHMKOB PacCUMTLIBatOT Mo chopmyre

C, = b (i Z, COS @)7/9 ;3/4 n,,29/27. 13

3HaveHus b, AN PONMKOBbLIX pPagMasibHbIX U PaavasbHO-YNOPHbIX MNOALUMMHMKOB MpuBeAeHbl B Tab-
mue 6. 3HaueHns f. oA ponMKOBLIX pagvasibHbIX U PaaYanbHO-YNOPHLIX MOALUMMHVKOB NPUBELEHbI B
Tabmmue 7. 3HaveHusi bpk/. SBNAIOTCS MaKCMMaslbHbIMMA U MPUMEHUMbI  TOMbKO K PO/IMKOBBLIM - MOALLINM-
H/KaM, Y KOTOPbIX TMOf, BO3AECTBMEM Harpy3kM HarnpshkeHVs] pacnpeaeneHbl PaBHOMEPHO BAOMb MIOWAA-
KV KOHTaKTa B HaMBOosIee TSHKESIO Harpy)XEHHOI 30HE KOHTaKTa PO/IKA C AOPOXKKOM KaueHus.

3HaueHVs’®, MeHblle YKasaHHbIX B Tab/mue 7 PEKOMEHAYIOTCS B TOM C/lyyae, ec/i Moj, BO3AENCTBUEM
Harpy3kM B Kakoli-TO 4acTi MJ/IOAAKM KOHTaKTa pO/vkKa C [OPOXKOM KauyeHUs WMEETCH PEe3KO BbIPaKeH-
Hasl KOHLEHTpaLMsi HanpsbkeHusl. Takue SBAEHWS MMET MECTO MNP HOMUHa/IbHOM TOYEUHOM KOHTaKTe B
LEHTPE TM/IOWAAKA KOHTAKTa WM Ha Kpasix MIOWaaKM Mpy SIMHEHOM KOHTaKTe, €C/M POIVKA HE VIMEOT

TOYHOTO HanpaBfeHVs, a Takke B MOAWWMHVKAX, TAe J/MHa POSMKOB COCTaB/sieT Gonee 2,5 pasmvepa
avameTpa.
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Tab6nuuya 6— 3HayeHns b, ANs PONIMKOBLIX PaAnasibHbIX Y PaANaNbHO-YMOPHbIX MOALWMMHUKOB

Tun noAwnnHuka by
PonvikoBble LunHApPUYECKE NOALLNMHUKA, KOHUYECKUE NOALINMHUKA U UrofibyaTble noALmn- 1,1
HWKM C KONbLiaMu, NOABEPrHYTbIMU 06paboTke pe3aHnem
Mronbyatble NOALINMHUKN CO LUTaMNOBaHHbLIM HaPYXXHbIM KOJ1bLIOM 1,0
PonunkoBble cepryeckue NoALWLNNHUKA 1,15
Ta6bnuya 7 — MakcumanbHble 3HAYeHUS" AN POMMKOBBIX pPafuasibHbIX W pafuasibHO-YNOPHbIX MNOALWUMHU-
KOB
* *
D,c COs a D, COs a

. Ic Ic

-pw -‘pw

0,01 52,1 0,16 88,5

0,02 60,8 0,17 88,7

0,03 66,5 0,18 88,8

0,04 70,7 0,19 88,8

0,05 74,1 0,20 88,7

0,06 76,9 0,21 88,5

0,07 79,2 0,22 88,2

0,08 81,2 0,23 87,9

0,09 82,8 0,24 87,5

0,10 84,2 0,25 87,0

0,11 85,4 0,26 86,4

0,12 86,4 0,27 85,8

0,13 87,1 0,28 85,2

0,14 87,7 0,29 84,5

0,15 88,2 0,30 83,8

o/1™, cosa
T [N NPOMEXYTOUHBIX 3HAYEHNA ———------------= OMPEAEITAIT JIMHEWHBIM WHTEPNO/TIPOBaHNEM.
I\pW

7.1.1 KoMMiekT NoAaLLUmMnH1KOB

7111 Mpn pacyeTe 6a30BO pagua/ibHON pPacyYeTHOW TPy30NOoAbEMHOCTM A1 OBYX OfMHAKOBbIX
POMNKOBLIX  PaaVasIbHO-YMOPHbLIX  OAHOPAAHLIX  MOALUMMHMKOB, CMOHTUPOBaHHbIX pPSAOM Ha OAHOM U TOM
Xe Basly (MapHbli MOHT&X) MO CXeMe «LUMPOKMIA TOpeL, K LUMPOKOMY» WA «y3KUA TOpeL, K Y3KOMy» Tak,
4yTo OHM paboTalT Kak OAuH Yy3en, 3Ta napa paccMaTpuBaeTcsl Kak OAVH ABYXPSAHbIA  paauiasibHO-Yrop-
HblIi1 NOALLMMHUK.

7112 Ecm no  KOHCTPYKTVBHOMY WCMIO/THEHWMIO MOAWMMHUKOBLIA  y3e/1 NpeacTaBnsieT coboi  asa
CaMOCTOATESbHbIX MOALLMIMHUKA, KOTOPbIE 3aMEHSIOTCA HE3aBKCYMO ApyYT OT Apyra, To TpeboBaHue
7.1.1.1 KHMM He NPYMEHUMO.

7113 BasoBas pagvasibHas pacyeTHas rpy3onoAbeMHOCTb AN OBYX WM 06ofiee  OAMHAKOBbIX
POMNKOBLIX  paaviasibHO-YMOPHBLIX  OAHOPAAHLIX  MOALMMHMKOB, CMOHTVMPOBaHHbIX Ha OAHOM U TOM XXe
Baly (MapHbli WM KOMM/IEKTHbIA MOHTaX) MO CXeMe «TaHJemM» TaK, YTO OHM paboTaloT Kak OoauH y3en,
€CIM OHW TOYHO W3rOTOB/IEHbI M CMOHTUPOBAHbl C PaBHOMEPHbIM pacrnpefenieHVeM Harpyski, paBHa uuc-
Ny NOAWWNHWKOB B CTeneHn 7/y, YMHOXEHHOMY Ha 06a30BYI0 pagua/ibHYl0 pPacqeTHYH0 Ipy30mnoLbeMHOCTb
O[HOro OAHOPAAHOTO NOALLMMHMKA.

7114 EcnM no KOHCTPYKTMBHOMY WCMOSTHEHWIO MOALUMMHUKOBLIA y3e/1 MpeacTaBnseT coboi  pag
OJHOPSAOHbIX MOALUMIMHMKOB, KOTOPble 3aMEHSIOTCA He3aBuMCMMO [pyr OT gpyra, To TpebosaHve 7.1.1.3 K
HVM He NMPUMEHNMO.

7.2 [vHamun4deckas SKBMBasIEHTHasA paanasibHas Harpyska

[VHamuyeckylo  SKBUBAVIEHTHYIO  pafuvasibHylo  Harpysky (P) [4/19  PO/IMKOBLIX — pafvasibHO-YMOpHbIX
noawmnHrkoB ¢ yrmioMm a ¢ 0° B yCNoBMAX MOCTOSIHHOM pajuiasbHO UM OCEBOI  Harpy3oK pacCuMTbIBaKOT
no dpopmysne

p=XF+YF (14)
1
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3HaveHnst  KoadpdpuumeHToB X U TANA  POMMKOBBLIX — PaAvasbHO-YMOPHLIX  MOALMMHVKOB  MPUBEdEHb!
B Tabnvue 8.

[VHaMVYECKy0  SKBUBA/IEHTHYI0  pafya/ibHyl0  Harpysky /11 PO/IMKOBbIX  pagvasibHbIX — MOALIUMHU-
kOB ¢ yr/iom a = 0° npu uMCTO paayasibHOI HarpysKe paccUMTLIBakT Mo chopmyre

P.=F (15)

MpumeuyaHne — CNoCOBHOCTb POSIMKOBBLIX pafuanbHbIX NOALUMMHUMKOB C YriomMm a = 0° BbigepxuBaTb Oce-
Bble Harpy3kum 3aBWCUT OT KOHCTPYKUMM MNOALUMMHMKOB W Ka4yecTBa WX WCMNOSHeHus. [MoaTomy noTpebuTenn noawmn-
HWKOB [AO/MKHbl KOHCY/IbTUPOBATBLCA Y W3rOTOBUTENE OTHOCUTENbHO 3KBMBASIEHTHON HarpyskM M pecypca MoALMMHU-
KOB C yrnom a = 0°, ecnin oHM paboTaroT NoL 0CEBOV Harpy3Koi.

Tab6nunuya 8— 3HaueHns koadhpuLmeHToB Xu TANA PONNKOBbIX PaananbHO-YNOPHbIX MOALLMMIHMKOB (a ¢ 0°)

X Yy X Yy

Tun noAawwmnnHUKa

A
|

%y
N
T
v

OpHopsgHble a ¢ 0° 1,0 0 0,4 0,4ctga 15tga

[ByxpsigHble a ¢ 0° 1,0 0,45ctg a 0,67 0,67 ctg a l15tga

7.2.1 KoMMIeKT NOALLUMIMHAKOB

7211 Tpn pacyeTe 3SKBVBAIEHTHON paguiaibHOM HarpyskM A1 [ABYX OAMHAKOBbIX POSIMKOBbIX paay-
&/TbHO-YNOPHbLIX  OHOPSAAHLIX MOALMMHAKOB, CMOHTMPOBaHHLIX PsSAOM Ha OOHOM W TOM e Baly (MapHblii
MOHTaX) MO CXEMe «LUMPOKMIA TOPEL, K LLMPOKOMY» WM «y3K/IA TOPEL, K Y3KOMy» TaK, YTO OHU paboTaroT Kak
OVH Yy3esn, W KOTOpble, corlacHo 7.1.1, paccmaTpvBalOTCA Kak OAMH ABYXPSAOHbIA MOALWMIMHUK, UCTOMb3YHT
3HaueHus X 1 Y 45151 ABYXPSAHbIX NOALLMMHKOB, NPMBEAEHHBIX B Tabnuue 8.

7212 Mpy pacuyeTe SKBYBA/IEHTHOM paayasibHOA Harpyskm Ans AByX Wi 6onee  OayHaKOBbIX
POMVKOBBLIX  PaanasibHO-YMOPHBLIX  OAHOPSAHLIX  MOALUMMHUKOB, CMOHTUPOBaHHLIX PSAOM  Ha OAHOM M TOM
Xe Basly (MapHbI WM KOMMIEKTHbIA MOHTaX) MO CXEME «TaHAEeM» TaK, YTO OHM paboTaloT Kak OavH Y3en,
MCNONb3YIOT 3HaYeHUA X 1 Y Ans 0AHOPAOHBIX NMOALLMMHUKOB.

7.3 Ba30BbIii pacHeTHbI pecypc

731 BazoBblli pacyeTHbIli pecype (Z,,) ANA POMMKOBbIX pagnasibHbIX U pagnasibHO-YNOpHbIX Mod-
LLMMHMKOB PaccUMTLIBALOT M0 chopmysie

o 1% (16)
L1g« E

C, n P, paccuutbiBatoT no dpopmynam (13, 14, 15). dopmyny pecypca WCMOML3YIOT Tawke A1 OLeH-
KN pecypca OBYyX WM 06onee OAHOPSAHbIX MOALLUMMHUKOB, paboTalolmMX Kak OAuH Yy3esl, B COOTBETCTBUM C
711 B 3tOM Cfnyyae pacyeTHyto rpy3onogbemMHocTe (C) paccumTbiBalOT /11 BCETO KOMIIEKTa MOALLNM-
HUKOB, & 3KBMBAIEHTHYIO Harpy3ky (P,) paccuuTbiBalOT Ha OCHOBE OOLLEA Harpysks, [eicTByloled Ha
KOMM/IEKT. Mpy 3TOM UCMO/b3YHOT 3HaYeHusa 1u K ona ogHOpPSAHBLIX NOALLMIHUKOB CoriacHo 7.2.1.

732 dopMyna pecypca [AaeT TOYHble pesy/ibTarbl pacyeTa B LUMPOKOM Apana3oHe  Harpysok,
JeliicTBylolMX Ha nogwmnHuk. OfHako BecbMa TsKeMasi Harpy3ka MOXET Bbi3BaTb PE3KYH0  KOHLEHTpa-
LUMIO  HanpsbkeHWii B HEKOTOPO/ YacTu T/IOWAJKM KOHTaKTa po/vka C  [OPOXKOlM kadenusi.  [Moatomy
noTpeouTenn  AO/HKHbI  KOHCY/IbTUPOBATLCA Y M3TOTOBUTENS  MOALMMHUKOB —~ OTHOCUTESIbHO  MPUMEHEHWS
dhopMyribl pacyeTHOrO pecypca B cyyasix, korga P npesbiwaet 0,5 C.

8 MoAawWMNHMKN YyNOpHbIE 1 YNOPHO-paavia/ibHble POSIKOBbIE

8.1 ba3oBas AMHaMMYecKas oceBast pacyeTHast rpy30noA4beMHOCTb

8.1.1 OpgHopaaHbIe NOALLNMHUKMN

8.1.11 B cnyyae, Korga BCE pPOMKY, MEpefaloluMe Harpy3ky B OJHOM HampaBfieHUM, KOHTaKTUpy-
IOT C OOHOW W TOl e MOBEPXHOCTLIO OOPOXKA KAYEeHWST KOsbL@, YNopHble U YNOpHO-paavasibHbie nog-
LAMHMKA  paccMaTprBaloT Kak OfuHapHble. Ecnm oceBas Harpyska nepefaeTca B 000MX  HanpasneHusix,
TO Takve NoALLMMHMKA PacCMaTpUBaLOT Kak ABOVHbIE.

12
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Ba3oByl0 AVHAMMUYECKYl0 OCEBYIO pacyeTHyl rpy3onogbeMHocTb (C,) ANA  POMMKOBbIX YMOPHBIX 1
YNOPHO-paguasibHbIX  OAHOPSOHbIX — OAVHAPHBIX WU [ABOMHbIX  MOAWMMHWKOB — PacCHMTbIBAOT MO
chopmynam:

npy a ¢ 90°

C,=b. /. (Z,. cos a)V9 g azV4 29/27- an

npv a =90°
C,=bf. LIV ZV4 ,,.29/27, (18)

rae Z— 41c/o PosvKOB, NePeaaroLLMX Harpy3ky B O4HOM Harnpas/ieH N,

8.1.1.2 Ecnv Heckonbko posMKoB MO OAHY CTOPOHY OCW MOALLUMMHUKA YCTaHaB/MBAKOT Tak, UTO WX
OC/ COBMaJaloT, TO 3TM POMKM PacCMaTpyvBAOT KaK OAWH PO/MK C A/WMHOW Z,,, paBHOW CymMme [/H
HeCKO/IbKMX POnvKoB (3.10).

3HaueHua b, /19 POMMKOBBLIX YMOPHbIX U YMOPHO-PaAMasibHbIX  MOALMIHMKOB MpYBEAeHsl B Tab-
nmue 9. 3HauveHus®, 019 POSIMKOBBLIX YMOPHBIX W YNOPHO-paavasibHbIX MOALUMMHMKOB MpUBEAEHbl B Tab-
mue  10. OHM  SBNAKOTCA  MakCUMaUlbHbIMK,  MPUMEHVMMBLIMA - TOMIbKO K POSIMKOBLIM - MOALUMMHMKAM, Y
KOTOpbIX MOf AEWCTBYEM Harpy3kn HanmpshkeHWs pacrpefeneHbl paBHOMEPHO BAOMb TMJIOWAAKM  KOHTaKTa
B HaMGo/ee TSHXKes0 Harpy»eHHO 30He KOHTaKTa posvka C SOPOXKOW KaueHws.

3HaueHus™.,, MeHblle YkasaHHbIX B Tabnuue 10, pekoMeHOytoTCcs B TOM C/lydae, eciv nof BO3Aeit-
CTBYMEM Harpy3kn B KakOW-TO 4YaCTu [J/IOWAOKM KOHTaKTa poMKa C [OPOXKOA KauyeHus WMEeeTCs pPesko
BbIP&XXEHHAA KOHLUEHTpaums HanpsbkeHus. Takve SABMeHWs VMET MeCcTo NpY  HOMUH&/IbHOM  TOYEUYHOM
KOHTaKTe B LEHTpe [/IOWaAKN KOHTaKta WM Ha Kpasix M/IoWankm npyu JMHEHOM KOHTakTe, €cru posnv-
KA HE WMMEKT TOYHOIO HanpaB/eHVs, a TaKkke B MOAWMMHMKAX, r4e [/IMHa POSIMKOB COCTasfseT 6onee 2,5
pasvepa guaveTpa.

MeHbLUMe 3HaueHus®, criegyeT WCMo/b30BaTh Takke MPUMEHUTENIbHO K PO/IMKOBBLIM - YMOPHLIM - NOA-
LUAMHMKaM, Y  KOTOpbIX TEOMETpPUYECKME  OCOBGEHHOCTM  0BYC/aB/MBAOT  MOBLILEHHOE  CKOSbKEHWE  Ha
MOBEPXHOCTSAX KOHTaKTa pPO/IMKOB C [JOPOXKAMMW KAa4YeHWs, Hanmpumep Y YNOpHbIX MOAWMMHUKOB C  LWINH-
APVYECKMM POSIMKaMU, UMEIOLLIMMU [/TMHY, 3HAUUTE/TBHO MPEBLILLAIOLLYI0 AVaMeTp.

Tab6nunuya 9— 3HauyeHnst b Ans POSIMKOBbLIX YNOPHBIX 1 YNOPHO-paanasibHbIX NOALLINITHUKOB

Tun nogwmnHmKa by
PonvikoBble LuinHApUYeckne 1 nrosibyatblie NoaWnnHUKN 1,0
KoHunyeckne posimkoBble NoALWNMHUKN u
PonvikoBble cdiepuyeckme noAWNNHUKA 1,15
Ta6nuuya 10 — MakcuMasibHble 3HAYeHVUS™ [N POSIMKOBLIX YMOPHbIX U YNOPHO-paguasibHbIX MOALLIMMHUKOB
8.1.1.2)
-Ave Ic Dy COS & fe
-pw a=90° -Npw a =507+ a =65+ a =80
0,01 105,4 0,01 109,7 107,1 105,6
0,02 122,9 0,02 127.,8 1247 123,0
0,03 134,5 0,03 139,5 136,2 134,3
0,04 143,4 0,04 148,3 144,7 142,8
0,05 150,7 0,05 155,2 151,5 149,4
0,06 156,9 0,06 160,9 157,0 154,9
0,07 162,4 0,07 165,6 161,6 159,4
0,08 167,2 0,08 169,5 165,5 163,2
0,09 1717 0,09 172,8 168,7 166,4
0,10 175,7 0,10 174,5 171.,4 169,0
0,11 179,5 0,11 177.,8 173,6 171,2
0,12 183,0 0,12 179,7 175,4 173,0
0,13 186,3 0,13 181,1 176,8 174,4
0,14 189,4 0,14 182,3 177,9 175,5
0,15 192,3 0,15 183,1 178,8 176,3
0,16 1951 0,16 183,7 179,3 —

13
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OkoHuyaHve Tabnuubl 10

we Ic D, COS a Ic
"pw a=90 "pw a =50°%* a =650+ a=80°%4
0,17 197,7 0,17 184,0 179,6 _
0,18 200,3 0,18 184,1 179,7 -
0,19 207,7 0,19 184,0 179,6 -
0,20 205,0 0,20 183,7 179,3 -
0,21 207,2 0,21 183,2 - -
0,22 209,4 0,22 182,6 - -
0,23 211,5 0,23 181,8 - -
0,24 213,5 0,24 180,9 - -
0,25 215,4 0,25 179,8 - -
0,26 217,3 0,26 178,7 - -
0,27 219,1 - - - -
0,28 219,1 - - - -
0,28 220,9 - - - -
0,29 222,7 - - _ _
0,30 2243 - - - -
% o A Dwe Ccos a o

fc A1 NPOMEXYTOYHbIX 3Ha4YeHUN ! onpeaenarT IMHENHbIM UHTEPNO/IMpOBaHNEM.

Bpw AT™

** TIpUMEHNMbI 119 Yr/10B KOHTakTa 45° < a < 60°.
¥+ MpyMeHuMbI A8 YINOoB KOHTakTa 60° < a < 75°.
*4 MpUMeHVMbI 419 YINI0B KOHTakTa 75° < a < 90°.

8.1.2 TMoAwmnHYKV C ABYMS1 Wi Gosiee pPsiaammy POSIVKOB

BasoByl0 AMHAMMYECKYID OCEBYID pacyeTHyl0 Tpy3onogbeMHocTb (C,) A/ PO/MKOBbLIX  YMOPHbIX U
YNOPHO-paauasibHbIX  MOAWWMHMKOB C  ABYMS WM GOsiee  psidamMu  PO/IMKOB,  BOCMPUMHUMAIOLLMMM  Harpys-
Ky B OHOM HanpaB/EHMM, PACCUUTLIBALOT MO chopmysie

%
LIk (19)

Ca~(ZL Ayel +22L we?2 "N Lyen) X

“1C, ,dt0u)

PacuetHyto rpysonogbemHocts C,, C,, ... , Cw Ana psagoB C KoMyectBamu PoOvKoB Z|, Z,, ,
Z, VMelWwux MWHbl Z,. Zue ** . Ly, Bbmuucnawotr no dopmynam (17, 18) [ ogHOPSAOHbLIX
MOALLUMMHMKOB.

Powmikn wnm vactb 06LLEr0 uMCna POMMKOB, KOHTaKTUpYlOLME C OAHOM M TOW >Xe MOBEPXHOCTHIO
[OPOXKM Ka4eHMs YNOPHOTO KOSbLA, CYUTAKOTCA NPUHaAIeXaLLMMN K OQHOMY pAaay.

8.1.3 Komnnekr nofLmMnH1KOB

8.1.3.1 bazoBas oceBas pacyeTHasi rpy3onoAbLEMHOCTb A1 ABYX WM GO/iee OAVMHAKOBbLIX [POMMKO-
BbIX YMOPHbIX OAMHAPHLIX MOALMMHMKOB, CMOHTVPOBaHHbIX PsSAOM Ha OOHOM W TOM >Xe Bay (NapHblid
WA KOMI/IEKTHbIA MOHTaX) MO CXeMe «TaHAeM» TaK, YTO OHM paboTalT Kak OAWH Y3e/l, €C/iM OHU TO4YHO
W3rOTOBJ/IEHbl W CMOHTMPOBaHblI C PaBHOMEPHbLIM pacnpefesieHnemM Harpysky, paBHa 4niC/ly  MOALUMIHMKOB
B CTENeHu 7/g, YMHOXEHHOMY Ha 6a30BYH0 OCEBYH PAaCHETHYIO rPY30MN04bEMHOCTL OfHOTO MOALLIMIMHUKA.

8132 EcMmM no KOHCTPYKTMBHOMY WCMOSHEHWMIO MOALMMHUKOBLIA Yy3en npeacTaBnsieT coboit  psf
OOVHapHbIX MOALUMMHUKOB, KOTOPble 3aMeHAOTCA He3aBuCMMO Apyr OT Apyra, TO YykasaHue, W3MOXKEHHoe
B 8.1.3.1, K HUM He MPUMEHNMO.

8.2 JuHamnyeckan sKBMBasIeHTHasA OCeBast Harpyska

JVHamnyeckylo  SKBMBA/IEHTHYIO OCeByl0 Harpysky (P,) A/19 POSIMKOBBLIX — YMOPHO-pafuasibHbIX  Mof-
IUIMMHAKOB C YoM a ¢ 90° MpM MOCTOSIHHOM paguasibHOM M OCEBOI  Harpyskax [pacCuUMTbIBalOT MO
hopmysne

P,=ZF+7Z, 20)

3HaueHns koatpchuupeHToB XK YANS  POSMKOBBIX — YMOPHO-paguasibHbIX — MOALLUMMHMKOB  MPUBEAEHDI
B Tabrmue 11.
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PonukoBble yrNopHble MOAWMMHUKA C YoM a = 90° MOryT BOCMPUHUMATb TOMbKO OCEBbIE Harpys-
Kv1. DKBMBASIEHTHAS AMHAMMUECKAs OCEBast Harpy3Ka paBHa A/1st HuX

K- (21)
Tab6nunuya 11— 3HavyeHns koathULMEHTOB X1 74718 POSIUKOBbLIX YNOPHO-PaguasibHbIX NOAWMMHNUKOB (a ¢ 0°)
X Y X Y
Tvn nogwmnHmka F, = e
—2<e —a>e
Ft
OfvHapHble a ¢ 90° _ " tga 1,0 15tga
[JBoiiHble a ¢ 90° l15tga 0,67 tga 1,0 l15tga

* OTHOLLEHNE — < & He NPUMEHUMO A/1S OANHAPHbLIX NOALUNMHUKOB.

8.3  Ba3oBblii pacHeTHbI pecypc
831 BasoBblli pacueTHblli pecypc (Z,,) A9 PO/MKOBbLIX YMOPHLIX W YNOPHO-paayaibHbIX NoA-
LLMMHUKOB pacCHUTLIBALOT Mo dhopmyrie

caJl% (22)
Ao

3naueHua C, n P, paccuntbisatoT no dpopmynam (18, 19, 20, 21).

Popmyna (22) pecypca MCMoMb3yeTca Takke 719 OLUEHKA pecypca OBYyX WM 6onee oayHapHbIX ponun-
KOBbIX YMOPHbLIX W  YNOPHO-paauasibHbIX  MOALMMHUKOB, pPaboTalolWmMX Kak OAvH y3en B COOTBETCTBUM C
8.1.3. B atoM cnydae pacyeTHass rpys3onogbeMHoCTb (C,) BbIMMCAAETCA /11 BCETO KOMMJIEKTa MOALIMMHA-
KOB, @ 3KBMBaVIeHTHas Harpyska (P,) BbMMC/SETCA Ha OCHOBe OOLUeli Harpysku, OeiCTBYHOLEA Ha KOM-
niekr. Mpyv  3TOM  UCMOML3YIOT  3HaYeHUst KoatpdpuumeHtoB X M Y 449 OAuHApHbIX  MOALIMMHAUKOB,
npvBeaeHHbIX B 8.2.

832 dopmyna (22) pecypca faeT TouHble pesy/bTaTbl pacyeTa 471 LUMPOKOro AvanasoHa Harpysok,
JecTBylOlMX Ha noawmnHiK. OfHako BecbMa Tshkenas Harpyska MOXET Bbi3BaTb Pe3kyl0  KOHLEHTpauuio
HanpsbkeHUi B HEKOTOPOI YaCTU M/IOLLAJKN KOHTaKTa po/Ka C AOPOXKON KadeHus.

Moatomy noTpeduTenn  OO/MKHbI  KOHCY/IbTUPOBATLCA € W3TOTOBUTESIEM  OTHOCUTESIBHO  MPUMEHEHUS
dhopMyribl pacyeTHOro pecypca B cryyasix, korga P. , npesbiwaet 0,5 C,.

9 CKOpPEKTMPOBaHHbI PacyeTHbI pecypc

91 O6Lwana YacTb

B kauyecTBe kpuTepusi pabOTOCMOCOOHOCTM MOALUMMHUKA WCMOMb3yloT 6a30Bblli  pacyeTHbld  pecypc
(Z,5). 3toT pecypc cootBeTcTBYEeT 90 % HAAEXHOCTW, MPU 3TOM WMEETCH B BWAY, UYTO UCMOMb3YIOT 0ObI4-
HbI MaTepuas, 00bI4HYH TEXHO/IOTMIO MPOM3BOACTBA M 0ObIUHbIE YCIOBMS KCTyaTaLmn.

OpHaKo 0719 MHOTUX BWAOB MNPUMMEHEHWS XenaTeflbHO BbIMMC/UTL PEecypc ANs  pas/MuHbIX  YpPOBHEW
HaAEeXHOCTM WM ANA  CheumasibHbIX CBOMCTB  MOALIMMHVMKOB W YCMOBWA  3KCT/lyaTauuy, KOTopble OT/v-
4aloTCH OT 0ObIYHbBIX TaK, YTO UX BAMSIHUE CriedyeT NPUHATL BO BH/MAHVE.

CroppeKTypoBaHHbIi  pacueTHbli  pecypc  (Z,,), T.e. 6a30Bblii  pacueTHbli pecypc, CKOPPEKTUPOBaH-
Hblli ana ypoeHs HagexHoctm (100 — n) % pAns ocoGbiX CBOWICTB MOALUMMHMKOB M OCOGLIX 3KCr/lyaTauy-
OHHbIX YC/TOBUiA, PACCUMTBIBAIOT Mo chopmyne

-"na =21 a2 ab Ao- (33)
3HayeHns KoadhhuMEHTa, KOPPEKTVPYIOLLEro pecypc B 3aBUMCMMOCTUM OT HagexHoctn (a) npusene-
Hbl B Tabmue 12.
3HaueHns KoathIMLIMEHTOB &, “2a3 pacCMOTPEHbI B 9.4 1 9.5.
3HaveHus Z,, paccunTbIBatOT Mo chopmyam (4, 12, 16, 22).
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Tab6nunuya 12 — 3HayeHus koadhdpuLmeHTa a,, KOPPEKTUPYIOLLETO PECYpPC B 3aBUCUMOCTM OT HALEXHOCTM

HapexHocTb, % 1
90 L\Oa 1,00
95 0,62
96 0,53
97 -£3a 0,44
98 ~2a 0,33
99 20a 0,21

9.2 [ononHeHvie

Mpn BbIGOpE TWNOpasviepa MOALMMHMKOB A7 OnNpedeneHHbIX YCMoBWA MpUMEHEHUS cnefyet Momu-
MO 3aaHHOrO pecypca yuuTbiBaTb U Apyrve hakTopbl, TakMe Kak MakCUMasibHO [OnyCcTUMble [eOMeTpU-
yeckMe OTK/IOHEHMS MOAWMMHUKA W MUHVMMa/bHble TpebGOBaHWA K MPOYHOCTM U XECTKOCTM BasloB U
koprnycoB. OcOGEHHO BHVMMAaTE/IbHbIM HaAo ObiTb MPU  MNPYMEHEHUM 3HAYEHUI CKOPPEKTMPOBAHHOINO — pac-
4EeTHOro pecypca, 6a3vPYIOLLIETOCH Ha 3HAUYEHMSIX 85K a3> eC/Iv OHM Bbille 1.

9.3 KoathdomupmeHT, KOPPEKTVPYHOLLWIY Pecypc B 3aBUCUMOCTU OT HaAEXHOCTU (H])

CreneHb HafeXHOCTM paccmoTpeHa B 3.2. CKOpPPEKTMPOBAHHbIN pacyeTHbIA Pecypc  pacCHATbIBAOT
no chopmyne (23). 3HaueHNsA koadhthrLMEHTa, KOPPEKTUPYIOLLETO pecypc, (a™) npneedeHb! B Tabnvue 12.

94 KoadothmupieHT, KoppekTupyowpiA  pecypC B 3aBMCMMOCTM  OT  CrieupasibHbIX CBOWCTB  MOALWMMHU-
Ka (5,)

94.1 [lMogwvnHuK nproGpeTaeT CcrneuvasibHble CBOMCTBA, YTO BbIPAXAETCHd B U3MEHEHWM pecypca,
6rarogaps  MPUMEHEHUIO  CreupasibHbIX — MaTepuasios WM - cneumasibHbIX — MPOLECCOB  MPOW3BOACTBA,
Wwm  cneumanbHOM  KOHCTPYKUMKM. Takve  crneupiasibHble CBOWCTBA AO/DKHbI  YUMTLIBATLCA NP MpUMeEHe-
HUM KO3hIMLIMEHTA, KOPPEKTUPYIOLLIETO pecypc (a,).

VimetolLieca HayyHble faHHble He MO3BOMAIOT OMpeae/iuTb  3aBUCUMOCTb MEXAY 3HayYeHuaMn a, W
KO/IMYECTBEHHLIMU  XapakTePUCTUKaMN ~ MaTepviana WM, Hampumep, reomeTpueli OOpPOXKA —KadeHus nog-
WmnHuKa. MoaToMy 3HayeHuss a, [O0/DKHbl 6a3MpoBaTbCA Ha pesy/bTartax flabopaTopHbIX W 3KCTyaTauy-
OHHbIX AaHHbIX. CnefoBaTtesibHO, 3HaYeHUA a, JO/DKHbI YCTaHaBIMBATLCA U3rOTOBUTE1IEM NOALLUMMHUKOB.

94.2 Vicnonb3oBaHWe pesy/bTaroB aHauM30B HOBbIX MapoK CTasiM He SABMSETCA [OOCTATOYHbIM - ANs
yBENMYEHNS 3HaueHuli a, cablilue 1.

3HaveHns a, 6onblue eAuHULBl MPUMEHSIOTCA TOMbKO ANA CTasleil C OCOBEHHO HU3KMM CofepXaHueM
HEMETa/UIMUYECKNX BKIIOYEHUA WM MO pesynbTaraM ChneuyasibHoro aHarmsa. Ho ecrm 13-3a  MOHWKEHWS
TBEpAOCTW, B pe3y/bTare CrneuvasibHoi TepmMoo6paboTKy, MOXHO OXuAaTb COKpaLleHWst pecypca, TO 310
[JO/MKHO YUUTLIBATLCA U3rOTOBUTESIEM MPY BbIGOPE COOTBETCTBEHHO YMEHBLLIEHHOTO 3HAYEHUA a,,.

943 T[pu BbIGOpE 3HAYEHW a, Tawke [A0/DKHA YUMTBIBATLCA CreumasibHas KOHCTPYKUMS, BeKyLlas
3a C00O/ yBEMYEHME WM YMEHbLUEHVE OAHOPOAHOCTM HarpsbkeHUsl B 30HAX KOHTakTa Mexay Tenamu Ka-
YEHNA 1 JOPOXKAMM KaueHWs.

94.4 He cnepyetr ponyckarb TO, YTO MPUMEHEHWE CreumasibHoOro marepuana, npouecca Mpov3Boa-
CTBA WM KOHCTPYKUMM MOTYT KOMMEHCMpOBaTb HeoCTaTok Cmasku. [losTomy BblGOp 3HaveHwid a, 60/b-
e evHMUbl OObIMHO HeXenaTeneH, ecniv  KOS(PUUMEHT, YUMTbIBAIOWWMIA pexum pabotbl a, MeHblue
eaVHULIbI 13-3a HeflocTaTka CMasky.

9.5 KoaththM1LIMEHT, KOPPEKTVIPYIOLLINIA pecypc B 3aBUCMMOCTU OT YC/10BUIA paboTb! NOALLMMNHMKA (A3)

951 OCHOBHbIMW  3KCyaTaLUMOHHLIMK - YCMOBUAMU, MPAMO  BAVSIOLLMMW HA PECYpPC NOALLMMHIMKA,
SB/IAIOTCA  3HAYEHWEe W HanpaBfeHWe Harpysky, WCnosib3yemble Mpy  BbIMUCMEHAN 3KBMBAIEHTHON Harpys-
KW, paccuMTaHHoin nmo doopmynam (4, 10, 11, 14, 15, 20, 21). OTKIOHEHNA OT OObIMHOTO pacnpefesieHnsl Ha-
IPY3K1 paccMaTpuBatoTCs BO BBOAHOW YacTu.

3KCn/yatauyioHHble  YCNOBUS,  KOTOpble  credyeT  OOMOMHUTENIbHO — yuuTbiBaTb B AaHHOM  Crly-
yae, — 3TO COOTBETCTBME CMa3kM (C Y4ETOM 4YaCTOTbl BpalleHWs W MOBbLILEHHON Temnepatypbl), Hauve
VHOPOAHbIX YacTuL, W YC/IOBUIA, BbI3bIBAIOLMX W3MEHEHVS] CBOWCTB MaTepuana (HanmpyMep BbICOKas Tem-
nepatypa BbI3blBaET CHWKEHVWE TBEpAOCT). BavsHWe 3STUX YC/oBWIA Ha pecypc NOAWMMHUKA CcriedyeT yuu-
ThIBaTb MPY BBEAEHUM KOPMLIMEHTA &,.
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952 BbluCreHVe 6a30BOT0 pacyeTHOrO pecypca B [a@HHOM CTaHAapTe OCHOBLIBAETCA Ha TOM, 4TO
CMaska HOpMa/ibHas, T.e. TOMWYMHA MAacnisHOM M/IEHKM B 30HAX KOHTaKTa Te0 KavyeHWs/[AopoXka kaveHus
paBHa 11 HEMHOTO 60/TbLLIE CYMMaPHOI LLIEPOXOBATOCTYU NOBEPXHOCTEN KOHTaKTa.

Tam, rge 310 TpeGoBaHWEe BLINOMHAETCH, KOI(PUUMEHT a; = 1, ecnm K3-3a W3MEHEHVsl, Bbi3BaHHOTO
YC/IOBUSIMW SKCTUTyaTaLyn 1 CBOICTB MaTepriaia, He TpebyeTcs ero AasibHeliLLee CHDKEHVE.

953 YMeHbllUeHVe 3HaYeHWii a; MMEET MeCTO, Hanmpymep, ec/v BA3KOCTb CMaski npu paboumx Tem-
nepatypax QA7 LUapuKONOAWWIMHAKOB MeHblle 4Yem 13 wmmc* wam 20 mm2c ans  ponvKONOALMMIHUKOB
WWnu Korga 4actora BpalleHWs WCKIIOUUTENIbHO HM3Kas (T.e. 4MC/I0 OBGOpPOTOB B MUHYTY, YMHOXEHHOe Ha
Dgw» MeHbLLe 10000).

3HaueHun a, 6osiblle, YeM efuHMLA, MOryT ObITb MPUHATLI TOMBKO TOTAA, KOrda YC/IOBUA CMaskM Ha-
CTO/MIbKO  Gr1aronpusATHbl, 4TO BEPOSITHOCTb BbIXOA4A W3 CTPOs, Bbi3BaHHAs MOBPEXAEHWEM MOBEPXHOCTY,
3HAUUTENBHO CHUXAETCA.

M3roToBUTE/IM  NOALUMMHUKOB  OO/DKHbI  AaTb  peKoMeHJaumn  OTHOCUTESIbHO  COOTBETCTBEHHbIX — 3Ha-
YeHWA koadhdpMLMeHTA S;,  KOTOpble HEOOGXOAMMO  WCMO/b30BaTb  MPU  BbIMUCIIEHUM  CKOPPEKTUPOBAHHOTO
pacyeTHOro pecypca, paccuMTaHHoro no doopmyne (23).

*1 mm2z/c = 1 const.
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MPUNOXXEHNE A
(o6s13aTensHoe)

JononHutesibHbIe Tp86OBaHI/IF|, oTpaxaroLine I'IOTpe6HOCTI/I 9KOHOMUKN CTPaHbI

1 Pacyet no NCO 281—89 obecneumBaeT AN CTaHAAPTHLIX MOALWIMUMHWKOB ONpeAefieHne HauMeHbLUMX 3Hade-
HW 6a30BOI fUHAMNYECKO IPy30MoL4bEMHOCTHU.

2 3roToBMTENb Ha OCHOBE MNpOBefEeHUs paboT MO COBEPLUEHCTBOBAHWIO KOHCTPYKUMW MNOALMMHWKOB, NpUMe-
HAEMbIX MaTepuasioB WM TEeXHOMOTMM NPOW3BOACTBA MOC/ME COOTBETCTBYIOWMX WCMbITAHWA MOXET yCTaHaenvBaTb WU ra-
paHTMpoBaTb 3HayeHWs 6a30BOV AMHAMUYECKON rpy30NOABbEMHOCTM, MNpeBblllalWme 3HAYeHWs, MNOJyYeHHble Mo

pacueTy, NPMBEAEHHOMY B HACTOALLEM CTaHzapTe.
3 MMpu Hannuum B cTaHAapTe Ha COOTBETCTBYKOLMIA TUN W pasmep NOALIMMHUKA 3HAYEHWUS AMHAMWUYECKOW rpy-

30M0AbEMHOCTM, MPEBLILIAIOLET0 3HAYEHUE, MOMyYEHHOE PacyeToM MO HACTOALEMY CTaH4apTy, W3roToBuTeSb AOJ-
EH rapaHTMpoBaTh ykasaHHOe B CTaHAapTe 60/1ee BbICOKOE 3HaUYeHMe.
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