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MpegucnoBye

Llenu, ocHOBHBLIE NPWHUMMLI W OCHOBHOW NOPALOK NpoEEdeHWA paloT no Mesrocygap-
CTEEHHOW CTaHAapTUIaUMKW YCTAHOBNEHe B MOCT 1.0-92 MewrocydapcTEEHHAA CUCTEME
CTAaHOAPTWIAUW WM. CCHOBHBIE NoONO¥EHWA= W TOCT 1.2=2008 =MexTocylapcTERHHAA CHCTE-
Ma cTaHgapTuaauny., CTaH4apTel MEMTOCYOAPCTEEHHBIE , NPABKMNE, PEKOMEHOALMK MO ME HE

rocyfapcTEEHHON cTaHgapTu3aumy. Mpaewna paz3paboTky, NPUHATHA, 0BHOBNEHKMA W DTMe-
Hblz

CBeneHHA 0 cTaHnapTe
1 PA3PARBOTAH 3aKpLIThIM aKUWOHEPHLIM 0BWecTEOM «PATTE= (A0 «PATTE=)

2 BHECEH @eaepanbHbIM areHTCTEOM NO TEXHWYECKOMY PETYTUPOBAHWID W METPONorin

3 MPMHAT Mexwrocy apcTEEHHBIM CORETOM NO CTAHOAPTM3ALWK, METRONOMMA W CRpTUD WEa-
LMK NO NepenKc ke (npoTokon N2 62-M o7 03.12.2013)

33 NPWHATKME NparonocoBanuy:

COKpa WeHHOe HAWMEHD BEHHE HAUMOHA NBHOTo

KpaTioe HauMeHo EaH1e cTRaHbI Kog cTpaHs opraHa

no ME (MCD 3166) 00487  no M E{WCOD 3166) 00487 MO CTaHL APTHIELIM
ApreHWA A M H3KoH oMMER P ecnyd nuEn ApMeHKA
be napycb BY lMNceTaHpap T Pecnybnvim Benapyeb
Kupnazuna KG KblprelscTaHaapT
Monpoea MD Monpo eaL TaHpapT
P ocoKA RL PoccTaHgapT
Tap»KncTaH Td TapwaKcTaHAapT

Yabeknctad i YacTanpapT

4 Mpukazom PefepankHOrD areHTCTBa N0 TEXHWLRCKOMY PEMYNWQOEaHWID W METPONOMMW OT
22 agrycta 2014 r. M2 943-cT  MeMTOCYOEpCTEEHHBLIA cTaHgapT MOCT 32579.1-2013 BEROEH B
JEWCTEWE B KaYecTBR HAaUuWoHanbHoro cTadaapTa Poccvic kol ©edepaummn ¢ 1 wioHA 2015 T,

5 HacToAWwWA cTaHgapT paspaloTad © YYETOM OCHOBHBIX HOPMATHBHLIX MONOMEHWA MEMY-
HapogdHoro cTaHgapTa WMCD BB86-1.2012 «KpaHel rpy3onofkemibie. MpUHUMNEL opMUpOBAHIWA
Harpyaok W KoMBMHaUWA Harpy3ok. YacTe 1: OcHOBHbIE NonokeHWA=. (IS0 BEBE-1:2012 «Cranes
— Design principles for loads and load combinations — Part 1: Generalz).

CTEeNEHk COOTRRTCTEWMA — HEJKE MB AaNeHTHaA (MEQ)

6 BEEJEH BMNEPBLIE

Hrohopallia of UaMeHeRURx K HacmoRiwewy cmakdapmy nmybnugyemcs 8 exsaodHom

UHH opaLUoRHON yraamene « HayuoHaneyeie cmarddapmels (Mo cocmor AW Ha 1 AHeaps me-

Kyleso 200a), @ mekcm UaMeHesud U nonpasor — 8 eXeMecqyHoM UHHopMaYUoRHOM YEa3amene

eHayuoHansHse cmardapmelz. B chyyas nepeciompa (3aMesbl uni omMesk! HacmorRWjean

cmandapma coomeememey nlyee yaedomnesue Gydem onyOnuyvosaHo 8 exeMer AYHoM Do o-

MAUUoHHOM Yka3amene «HayuoHaneHele cmakdapmels. Coomeemcmeyoilas urghonu augnA,

yeedoMnenue U mekcms! PasMelllainmes make 8 UHh opMayuonsol cicmere oflleao monb3o-

BaHLUA — Ha oghuyuansHoM calime @edepansHoz0 a2eHITCIMEa N MEXHUNECKOMY DeayNUPOBaH LI
U Memponoauy 8 cemu HemepHem

B CtaHpapTHp opm, 2014
B PoccWAckol eegepalMi HACTOAWMA CTAHOAPT HE MOMET ObMTb NONHOCTRID WKW YACTWHHO

BOCMPOM3BEAEH, THREHMPOBEH W pacnpocTpaHeH B KaMecTEe o MUMankHOTO M3gaHwA Ge3 paspe-

LUl EEIELA ¢EHEPNEHDPU AreHTCTEA 110 T eXHHTME CH Oy [ eTWIIP OF SHED B MET OJI OTFE
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BeeneHune

HacToAWWA cTaHgapT, YCTaHaBAMBAKLWWA Npagwna onpefeneHWA PacuyeTHLIX
HAarpy2ao0K 40A NpOEKTUPOBAHWA MPY30N0 4L EMHEIX KPAHOB, ABNABTCA NEPEOW YACTEH) KOM-
nnekca craHfapToB «KpaHel rpyaonogbemusle. [TpUHUWNAL § 0pMUPOBAHMA pPaCYETHBIX
Harpy3ok v KomBuHaUKWR Harp yao k.

B cTaHnapTe yYTEHBI OCHOBHBLIE HOPMATWEBHEIE MNOMOMEHWA CNEYHLLWY MEMIYHa-
POOHBIX W BEPONEACKMY CTAHOAPTOE:

- MCO BBBE-1:2012 eKpaHel rpyzonogtemHele. [TpUMHUMNL G opMHPOBAHWA HATpP Y-
30K W KoMBWHaUWA Harpy3ok. Yacte 1. CcHoBHele nonoxedwAs, (SO 8686-1:2012
eCranes— Design principles for loads and load combinations — Part 1: Generalz).

— EH 13001-1:2010 «be3onacHocTe rpy3onogbemHoro kpada. Cbwwe TpeboeaHuA
K npoekTupoBaHwWi. Yacte 1. UcHoBHele npuHuMnel 1 TpeboeanuAas (EN 13001-1:2010
«Cranes safety — General design — Part 1: General principles and requirements (consoli-
dated version)s).

— EH 13001-2:2012 «be3onacHocTe rpy3onogbemHoro kpada. Cbwwe TpeboeaHuA
K NpoeKTMpOBaHWK. YacTe 2. Boapgedctene Harpyaoks (EMN 13001-2:2012 «Crane safety —
General design— Part 2: Load actionss)

- EH 13001-3-1:2012 sbesonacHocTe rpyaonogbeMHOro Kpada., Obwwe Tpeboea-
HWA K NpoexTpoBadnto. Yacte 3-1. MNpegencHoe CcOCTOAHWE W NOATBEP¥OEHWE COOTBET-
CTEWA CTanbHbIX koHCTpykykAe (EN 13001-3-12012 «Cranes— General Design — Part 3-1:

Limit States and proof competence of steel structure ).
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MEXIOCYOAPCTBEHHbLIA CTAHOAPT

KPAHbLI T'PY30N00bEMHbLIE
MPUHUMXMbI ®OPMHUPOBAHWA PACUETHBIX HATPY30K W KOMBWHALIMA
HAIMPY30K
Yacte 1. ObwMHe non oxeHHA
Cranes. Design principles for loads and load combinations
Part 1. General

Nara geeneHiA — 20150601
1 ObnacTbe NpUMeHeHnA

HacToAwwWiA cTaHgapT ycTaHaBnMeaeT 0bWWe NpUHUMNE ONpeaenEeHMA PacyeTHEIX
HAarpy30K U Mx KOMBWHAUMA, UCNONL3YEMBIX ONA NPOEKTMPOBAHMWA TPY30N04LEMHbBIX Kpa-
HOBE W MX MEXAHMMYECKWY ANEMEeHTOE.

HacToAwwiA cTaHapT pacnpocTpaHARTCA Ha BCE BMAbLI MPY30MN04LEMHLIX KPaHOE,
YKa3aHHbIX B CNEUMaNbHbIX YACTAX HAacCTOAWErD CTaHA4apTa, a TalKe rpy30noLbeMHbIe
nebegku, Tanwm W 3NEMEHTLl TPY30N04LEMHbLIX KPAHOB, NPOEKTUP YEMBIE WKMNW W3roTaBnwu-
BaEMbIE OTAENBHO.

CTaHpapT He pacnpocTPaHABTCA Ha:

— NNaBy4Me KpaHbl W KpaHbl, YCTAHABNMEARMbIE HA CYAAX M NNABYMMX COOPYHEHK-
Ax;

— TPY20M0ALEMHBIE KPaHkl, YCT aHABNMBAEMBIE B LU XTAX,

— KpaHbl, paboTatowwe ToNbKo ¢ HaBecHelM obopynoBaHuem (Bubponorpywarens-
M, bypoBeim obopyaoBaHuem w npj;

— KpaHbl, ABNAKLLMECA ANEMEHTAMW CNEUMAaNkHOro TeXHonormdeckoro obopynoga-
HUA;

— NOABEMHMKA M BhILIKW.

[eficTBWe cTaHgapTa pacnpocTPaHARTCA HA BHOBb NPORKTMPYEMEBIE KpaHbl, @ Tak-
e Ha KpaHbl, BNEPELIE BEO3WMbIE HAa TEPPUTOPWH B HAUWOHANbHLIX CTAHLAPTaX rocy-
AapCTB, YNOMAHYTLIX B NMPEAMCNOBUW KaK NPOroNocCOBaBLIMY 33 NPUHATHE MEXrocyap-

CTBEHHOMD CTaHA&apTA.

Hipanue opuunansHoe



rocT 32579.1-2013

2 HopMaTHBHLI € CCbIN KK

B HacToALWEM CcTaH4apTe MCNOAE30BEHEl CChITKM HA CNE A YHILLWME MEXIoCy4a pCTBe H-
HblE CTaHOapPThI:

FOCT 1451-77 Kpadel rpysonofgbemHble. Harpyaka BeTpoBad. Hopmbl M meToq,
onpe e neHuA.

FOCT 27.002-89 HagexHocTe B TexHWKe. CCHOBHBIE NOHATWA. TEPMMHBl W onpe-
AENEHWA

[OCT 2785587 (MCO 4306-1-B5) KpaHel rpy3onofbemHele. TEPMUHEl M ONpede-
NEHUA.

NMpumedaHWe —Tpy NONB3ICEEHMA HACTOALLMM CTAHLAPTOM UsnecoofpasHo NpoBeplTe 4 M-
CTEAE CChINOYHBIX CTAHJAPRTOE NO YHE3E TENHD -B:HELI,MGHE.I'II:HI:IE CTaHjap Telz, COCTaABNEHHOMY MO COCTOA-
HWKD Ha 1 AHEAPR A TEKYILEND Mia, M No CoOoTEETCTEYHD WL, MM MHEI.‘.IﬂpI'uELI,HﬂHHhIM YESIATEN AM, ﬂl'l'!.I'EJ'IMHZﬂEEH-
HbIM B TEKYULEM rogy. Ecni cochiNouHbIA STAHLART 3aMeHEH (MIMEHEH), To NpKM NoNB3I0EIHWK HACTOALLMKM
CTAHLAPTOM, CNEegyeT PYHOBOLCTEQESTRCA JISMMEHAKD UL MM I:M:!MEHEHHI:IM:] CTEHASPTOM. Ecni cobinodHbiA

CTaHfapT oTWMEHEH Ge3 3ameHbl, TO NONOKEHWE | B KOTOROM 4 8Ha CChINKE HE HETD |, NPUMEHABTCA B YacTH, He

IATPE MBIMDILE D 3TY CChINKY.

3 TepMuHbI U onpeaeneHnA

B HacToAwem cTaHgapTe NpumeHeHsl Tepmiudel [OCT 27.002 w [OCT 27555 a
TaKKE CNEAYHLWHNE TEPMUHEI C COOTEETCTEYHILLMMMW DMPe 08 NeHUAMK .

3.1 Hecywasa cnocoBHOCTE KOHCTPYKUMM: MakcumanbHam Harpy3ka, KOTOpyH
MOET BbIIEPHMEATE KOHCTPYKUWMA Be3 noTepw § YHKLMOH aNkHBIX KaJYecTE.

3.2 npo4HocTk. CnocobHocTe 00kEKTE CONPOTMBNATBECA PA3PYLUEHMH WMNW BO3-
HUKHOBEHWH NAACTHYECKUX A2 opMaL i nog LeACTBMEM NPWIOMEHHEIX HATP Y30K.

3.3 HOMMHaANbLHOE 3HAYeHWEe HArpy3KkM. 3HaJYeHWe Harpy3kW, YCTAaHOBNEHHOE B
TEXHWYBCKOR OOKYMEHTALMW ANA 334 3HHbIX YCNOBWA HOpManbHoOW 3KkCnnyaTaywy WnW Bbl-
MUCNEHHOE MO MECTKOW KAHEMATWUYECKOA MOENM C MCNONb30BaHWEM NMPOEKTHbLIX 3HAYE-
HWW MACC W YCKOP EHMRA.

3.4 wpuTepun paboTocnocobHocTH: PacyeTHeI2 YCNOBWA HEBO3IHWKHOBEHMA BHE-
3aMHBIX OTKA30E, YPE3MEpHLIX YNPYrMX Aed opMaumid 1N GOMTENEHO HE3ATYXAHLWWX KO-
nebaHuil KpaHa WKW ero 3NeMEHTOE.

35 KpuTepHK DONTOBEYHOCTH. PacyeTHele yCNOBMA HEBO3HWKHOBRHWA NOCT BNEH-
HblX 0TKA30B 3NEMEHTOB KpaHa B TEMEHMWE 3a4aHHOMD NepUoga 3Kcnnyataymnm.

36 npepensHoe HanpAaxeHne: MakcMManbHOe 3HAYEHWE Hanp AMEHUA, NPUHATOTO

B KaMECTEE KPWUTEPWA OTKa3a No onpedeneHHoMyY BWAY NpelelNsHOMO COCTOAHKA I:HEI'IFIH-
2
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MEpP, NPEAEN TEKYMECTH, NPESEN NPOMHOCTH, KPUTHYECKD & HANPAMEHWE NOTEPW YCTORY M-

BOCTH M 4p.).

3.7 rpysonogbeMHoe YCTPOWCTBO. YCTpOWCTBO ONA NOObLEME FPy30B, KOT OpPLIM
MOMET BBITE MPyY30N04LEMHLIA KpaH nwboro Tuna, rpy2onogtemdan nebegka, Tane.

3.8 pabouee cocToAHWE. COCTOAHME KPpaHa, B KOTOPOM OH MNOAHOCTEH CMOHTWpO-
EaH M cnocofieH BEINOAHATE BCE YCTAHOBNEHHLIE B TEXHWYECKON QOKYMEHTAUWK G yHKL WK
CNOMOLLBH CBOMX MEXaHW3MOE.

3.9 Hepabo4ee coCToAHWE COCTOAHWE KpaHa, NpW KOTOpPOM OH HaxoawTcA Del
rpy2a, yCTAHOBNEH B CNEUMAaNkLHOE NONO¥EHWE  NPEAYCMOTPEHHOE WHCTPYKUMER No 3KC-

mnyatayvu, W OTKNHMEH 0T MCTOMHWKE 3HERTHN.

4 ObozHavyeHunn

(D CHOBHbIE YCNOBHbIE 0003HAYEHWMA, MCNONL30BAHHBIE B O3aHHOM CTaHfapTe, NMpwK-
BEefeHEl B TEEJ'IHU'E 1. QcTanbHele CMMBONLI oOnpegeneHel B COOTEETCTEYHILLWE MeCTax

TEECTA.

Tadnwyal-—YcnoBEHele 0f03HaYEHWA, MCNONB3I0RE AHHLIE B OAHHOM CTAHOApTE

( ¥mE oot QnucaHwne

JUHaMM 2CEMA K03 o ML WEHT

OUHaAMWM CEWA K03 B ML WeHT ANA Macc KpaHa npu No4dLemMa rpyaa

Koah f MUMEHT, WENoNnk3y emelid AN A oNpeaen eHUA 3Had eHnA ()

JUHaM eckit ko3 i ML WeHT ANA cNydY4an No4beMa rpyaa ¢ 3enim

JUHaM eckrid K03 b ML WeHT ANA cnyyad BHE3aNHOW paarpy3kq KkpaHa

OUHAMM 2CEAA K03 P WL WEHT ONA CNyYan NepeJEUHEHUA N0 HEPOBHOMN No-

JUHaAMM ECEAR K03 ML WEHT ONA CNYYan YCKOPEHWA MEXAHW3IMOB KpaHa

JUHaMM BCkWi K03 B MU WEHT ANA cnNyYan rpy30Bblx NCNbITaHWA

¢
!
a
P
Py
Py BEPXHOCTK
Ps
P
O

JduHamm eckrid ko3 § g ML WMEHT gNA cnydas cToNKHOB enva Bydepa ¢ ynopom

HC‘1, HC?, Knacchl NogbEMa, NPWCE AME 3EMbIE TPY30N0AEEMHBIM Y CTROWCTEAM
HC; HC,
ﬁ:_, Koad f MUWEHT, yCTaHABNWBASMBIA ANA KNAcca NogLEMA
[33 K03t h MLWEHT, WENONL3YEMLIA AN A ONpegen eHWA 3HaH eHnA Py
vy, YCTaHOBWMBW AACA CKOPOCTE NogLEMA, MC
F. Fs Fs | Canel eaaumogeictena Gyd epa ¢ ynopom
"ff Koag  MUWEHT kI HAOEMHOCT ANA PACYRTAa NO 0y C KAaEMbIM HaN D AHEHWAM
¥ p YacTHbIA KO3 §MUMEHT HAOERHOCTK N0 Harpy3ake
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Mpodomyerue matnuis 1

( ¥0IE ot QO nucaHue

- Koat fMUWEHT HAOEMHOCTH N0 PACYETHOMY CONPOTUENEHWD

. Koa h MUMEHT, Y4 WUThIB S0 WWMA OTBETCTEEHHOC Th TPY30M04bEMHOI0 YETPOWCTE 3

- OBWMA K03 ] MUMEHT 3anaca NpKu pacdeTax Nno MeToay A0MyCKaeMblx Hanpa-

! HEHM A

- Macca rpy3a GpyTTO, BKNIOYAKLW AR MAccy NONe3H0ro Tpy3a U rpy303axeaTHorn

npucnoc ofneHunn
nm=m—Am MaccayacT NOOHATOMO rpy3a, oCTalWaacs NoAE W eHHOW K rpY30nodkemMHo-

My YCTPONACTRY

5 Obwme nonoxeHHA pacyera
5.1 OcHoBHbIE NON 0XEHWA pacyeTa

COOTBETCTEME KOHCTPYKTMEBHbLIX PELWEHMA, NPUHUMAEBMBIX NPW MPOEKTMPOBEHWH,
PEMOHTE MW pPEKOHCTRYKLWKM TPpy30N04LEMHOID YyCTPOWCTEA, KpMTepuAM paboTocnocob-
HOCTM M OONTOBEYMHOCTH A0AMHO BbITe NOATEBEpwAEHO pacuyeTom. [epedyeHb KPUTEpPUEE
3ABWCUT OT KOHCTPYKLWKM ¥ YCNOBMEA 3KCNNyaTauuu NpoeKTUPYEMOro yCTpoWCTEA WNK 3N e-
MEHTA.

YCnoBWA SKCONYaTauWKM XapakT epW3yHT KOMMNNEKS 3KCNNYaTauWoHHBIX BO3LEH-
CTEWKH , KOTOPBIA BKNHOYART MEXAHWMYECKME BO3LRWCTEBMA (HATPYIKK) W M3MKO- XMW YECKME
(TennoBele, KOPpPO3MOHHEIE W Np.). [NA rpy3cnofbeMHOr0 YCTPOWCTEA W Br0 MeXaHude-
CKAX 3NEMEHTOE OCHOBHbLIMKM BO3AEACTEWAMKM ABNAKTCA HArpyakW, ¢ W3MKO-XUMKYECKHE
BO3AEACTEMA ABNAKTCA CONYTCTBYHLWMMA. HacToAwwi cTaHnapT ycTaHaBnMBaeT MpWH-
UMNbl M MEeTo4bl ONpeAeNeHWA Harpy3oK ANA pacysTa no kpuTepuAam paboTocnocoBHocT K
W AONTOBEYHOCTH.

[nA pacyeTa 3NeMeHTOB KpaHa no KpWTEpWAM paboTocnocobHoOCTH W QONTOBEYHO-
CTW MOryT BbiTe MCNONB30BAHLl METOOMKW MOLENWPOBAHMA HATPY30K, OTNWMHBIE OT NpW-
HATBIX B 03HHOM CTAHLAPTE, ECNM OHW NOATEEP¥AEHBl ONBITOM MPOEKTMPOBAHWA M 3KC-

WTEVENTTR
52 Knaccu pmKaumna pacHeTHbIX KpUTep HeB

B uenAx cucTemaTM3aymm pacdeTHblX KO3( @ MUMEHTOB M KOMDWHaUWA 3KkCnnyaT a-
LUMOHHEIX HATPY30K PAacYeTHEIE KPUTEP UKW NOAPA34E NAKTCA HA TPK MPYNnbI:
|. MNMepean rpynna — KpWTEpWUW, CEBA3IAHHBIE C OTPAHMYMEHWEM LONMOBEMHOCTW 3Me-

MEHTOE KpaHa!
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— YCTANOCTHOE NOEBpP EMAEHMWE;

— M3HOC.
|l Bropas rpynna — KpUTEpKUK , CBA3aHHLIE C HapyweHwem paboTocnocobHocTw:
— NNACTUYECKWE Oedh opMaLUMK,
— pa3pyWweHue (BA3KOE , XpYyNKoe);
—noTepA oBWeEl WK MECTHOW YCTOWYWMEBOCTM § OpMEl Aed OpMUPOB AHKUA;
— NOTEPA YCTOWMWEBOCTKM NONOMEHWMA B NPOCTPAHCTEE FPY30N0ALEMHOIO YCTRPOWCTEE MW
Bro MacT el;
— NP EELIWEHWE MAKCMMaNbBHOMD MOMEHTA TOPMO30E M JBMraTenen.
[ll. TpeTeA rpynna — KpUTEpPUW, CEA3AHHBLIE C HapyWeHWeEM HOPpMankHOW 3KCMNya-
Tauum:
— Ype3aMepHble ynpyrue aedopmaumm;
— Ype3MepHEIE N0 aMAAWTYO4E WK BPEMEHW 3aTyXaHMA KonebaHWA (BEpedHele ANA Nepco-
Hana WnK 2aTpyaHALWME paboTy MalWMHe ),

— NPEEbILUEHWE HOPMANEHOMD TEMNEPATYRHOrD pEXUMa (AEMraTeNel, TOPMO30E M Np.).
53 Metoabl NOATEEPHEEHHA Pab oTOCNOCODHOCTH W BONTOBEYHOCTH

53.1 MNopTeepwaeHwe paboTocnocobHocTW W QONrOBEMHOCTH 3NEMEBHTOB TPY30-
NogLEMHOMD YCTPONCTES MMERT LENkH CHUMEHWE WNKM YCTPAHEHME PUCKA BO3HWKHOBEHWA
ONACHOCTEN, CEBAZAHHEIX C OTKA3aMW MawWwWHel. MH¥eHepHEIE pacyeTel No nobomy KpuTe-
puto paboTocnocofHOCTH MNKM AONMOBEYHOCTW CTPOATCA B G OpMe CpaBHEHWA ABYX BeNk-
MWH. D OHa W3 HWX XapakTepu3yeT ¢ akTWYECKOe COCTOAHWE WNW NOBELEHWE KOHCTPYKLWM
(HanpwMep, QEACTEYHWER HanpAXeHKe  Npormb W T.n.), a gpyraA — npegencHoe (Hanpu-
MEP, AONYCKAEBMOE HAaNpAMEHWE, PACMETHORS CONPOTHBIEHWE WM LONYCTUMBIA npornb).
Cbe BeNWYWHE ABNAKTCA NPUOAMMEHHBIMW 0ETE PMUHWPOBAaHHBIMW OUSHKAaMW NapamMmeT-
POB MNW CBOWCTE, KOTOPLIE B ARHCTEWTENLHOCTH MMET BRPOATHOCTHYH Npupoay. MeTo-
OWKKM BEIMWCNEHWA (MNW HA3HAYEHKMA) YKAISHHEIX BENWYKH CTPOATCA Takum obpasom, yTo
EbIMONHEHWE KpUTepueE paboTocnocobHocTH M gonroBedHOCTH obecnevieaeT nNpuemne-
MO Manyw BepOATHOCTE BO3HMKHOBEHWA NPeAeNbHEIX COCTOAHMA B NPOUECCE 3KCMAYaTa-
LMK,

[Npu pacyeTe geTanei MalWH U MEeTanNMYecKUX KOHCTPYKLWA 4NA y4eTa B KpWTe-
puAx paboTocnocobHOCTH BEPOATHOCTHOW NpUp oAbl BO34EUCTBWK W CBOWCTE 0bbekTOR, a
TalHe HETOMHOCTW PAacYeTHbIX MOLENEW B HACTOAWEE BPeMA WCNONB3YHTCA B3 WHMe-

HEPHBIX MeTO4a: MeTod pacdeTa No JONYyCKaeMbiM HanNpAseHMAM W MeTOoL pacdeTa no

5
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NpenfenbHeIM COCTOAHWAM.

5.32 Metog pacyeta no NpeieibHbiM COCTOAHWAM NpejycMaTpWBEaeT WCNoNb3o-
BaHWe YacTHbIX KO3t  MUWEHTOB HAAEMHOCTH N0 Ka¥A0NA W3 Harpy3oKk U No NpegensbHomy
HanpAXeHWo. 3T KO3 P MUNEHTE YMUTEIEAHOT BO3MOMHBIE OTKNOHEHMA 3HAMEHWA yKa-
3aHHBIX BENMYMH B HeBnaronpuATHy cTopoHy. PacyeT no 3ToMmy MeTofy cCTPoMTCA No
CNenyHLe i cxeme:

— BelMMCNAKTCA AMHAMKMMYECKWE HArpy3kM KK HOMWHANbHBIE Harpy3kw (oT macco-

BblX CMN, AABNEHMA BETPa, NEpPekoca W Np.), YMHOMEHHLIE HA AWHAMWYECKWE KD 3d ML W-
eHTeI (T.22) F =@ F_.
— DopMUpYETCA KOMBWHALUMA Harpy3oK, Ka¥4an M3 KOTOPbLIX YMHOMAETCA Ha 3Ha-

MEHME COOTEETCTBYHILLErD YacTHOro Koat duuuerta HagexHocru {7y, Tabnuuys 4 u B) u

KO3t h MYMEHT OTBRTCTBRHHOCTH ¥, ¥ B 7, 7o F, o Fa b

— BoiuncnAetcA pacyeTHan xapakTepucTika pabodero cOCTOAHWA ONA paccMartpw-
BaEMOrM0 ycnoBWA pafoTocnocoBHOCTH — pacdeTHOR HaMpAMEHW e Gf_"rﬂ TmF:rj]' B pacue-
Tax Ha YCTOAMWBOCT NONOMEHMA KpaHa XapakTe pUCTWKON COCTOAHMA ABMNASTCA OTHOLLE-

Hue M /M, y0epHuB alouwero MOMEHTA K ONPOKWbIB3HOLLEMY.

= DI'IFJE,JJ,EJ'IHETCH XapakTepWCTHEKa NpedensHOrG COCTOAHWA. HOPMaTHEHOR CONpO-

TMEBNEHWE MO PAcCMaTpWBaEMOMY NpefeNbHOMY COCTORHWHK (Npeden TEKYMECTH, KPUT K-
MECKOE HanpAMEHWE NOTepW ycTolvWBocTM M Ap.) R, W pacdeTHoe COMPOTWBNEHME
Rn}-""rrm, rae 7y, — KO3 PUUMEHT HAAEKHOCTH N0 PACMETHOMY COMPOTHENEHMH
(tabnuua 4).

— [pou3sodMTCA NpoBEpKa YCNoBWA oy, v, 7, |=R, /v, wnn MM >1.

5.3.3 MeTon pacyeta no AonyckaemblM HanpAXEHUWAM NpeLycMaTpHEAET MCNONb-
30BaHue oblero kosdduumMenTa 3anaca n,="7,7,Y,. B Hero Bxoput kosd duymuent

HadewHocTH Y, (TaBnuua 4) unu ¥, (MpuBefeH B cneluWanbHelX YAcTAX CTaHaapTa),

]I"I-IHTI:IEHI-ULLI'HE'I BCE BO3MOMHBIE OTENOHEHWA HATPY3I0oK W ceolcTe obwekTa B HE‘.‘EJ’IHFDI’IFIH-

ATHYHY CTOPOHY, & TakHe HETOMHOCTH MaTEMATKHMYE CKW X I'I.I'IU,II,EJ'IEH, | KDSdeJHLI'HEHT OTBET-

CTBEHHOCTW PY30N04LEMHOM YCTPOACTBA M PAacCYWTEIBAEMOrD anemedTa 7, . Koad gu-

LWeHT ycnoBwi paboTel °f_ npefgHasHaved gnA ydeta ocobeHHoCTER pacueTa OTAeNbHbIX
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TUNCE Y3NOB WNKM 3NEMEHTOB. JHAYeHMA KO3 f MUMeHTa 7y, YCTAHABNWBAEKTCA B HOpMa-

THEHbIX BOKYMEHT 3X N0 PACYETY KOHCT pyKLMA.

FPacyeT no 3Tomy MeTogy CTPOWTCA MO CNEOYHLWER CXEME:

— BbluMCnAWTCA AWHAMWMYECKWE HArpy3KW Kak HOMWHANbHBIE Harpyakn (oT Mmacco-
BblX CUJ, A@BNEHWA BETPa, NEPEKOCE W Np.), YMHOMEHHBIE HAa OWHAMWMECKUE KO3t huuK-

BHTHI (7.2.3)! F =g F,.

— CGopmupyeTcA KombuHauwa Harpyaok (Tabnuuw 4 wE) FLF, . F .

Ll I
— Boiuncnaetca PAacYeTHaR XapakTEpUCTHES FIEED'\IEFD COCTOAHWA ONA paccMaTtpu-

BaeMoro ycnoewA paboTocnocoBHOCTH WAK JoNroBevHoCTH of F) ).

- DFIPE,EI,EJ'IHETCH XdpPakTepUCTHEa NpedelbHOro COCTOAHWAD NpelelbHOE HaNpA-

WEHWE Mo paccMaTpueaemomy KpuTepuio paboTocnocobHocTh wnu gonroeedHocT (Npe-

AN TEKYMECTH, KPMTUYECKO S HAMPAMEHWE NOTEpM YCTOAYMBOCTM M ap.) Ty, W ADNyckae-
MOE HanpAMEHWE [G]= Gﬁnfﬂf.

— [TpoW3BOANTCA NPOBRPKE YCNOBKA GfF:‘] £[r:i].

534 [lpuMeHeHe METOL0B pacyeTa

Oba MeTofa pacdeTa — No NpeAeNbHeIM COCTOAHMAM W N0 A0NYCK3aEMbIM Hanp A-
MEHWAM — B paBHOW CTENEHW MOryT BbiTe WCNONB30DBAHL ONA pAcyeTa 3NEMEHTOR MeTall-
NUYE CKMX KOHCTPYKUMA W geTanei mexadHusmoe no | w |l rpynnam npegenbHelx COCTOAHWA
(5.2) B cNyyae NUHEWHOW B3aMMOCBA3N MEMLY HATPY3KAMW M HANPAMEHMAMK B KOHCTP YK-
uru. B cnyyae HENMHERHON 3ABMCHMOCTI MEXAY HATP Y3KaMK M HAMPAMEHWMAMW PEKO ME H-
AYETCA NPUMMEHATE MET0H PacyeTa no NpejenbHelM cocTOAHWAM. Pacyetwl no lll rpynne

NpefenbHbl X COCTOAHMA NPOW3BOLATCA N0 HOMWHANbHEIM Harpy3kam (maccam) (7 2.7).
535 MeTogbl onpegeneHWA HANPANEHKWIA

3HaueHWA ko3P g MUMEHTOE HAaLEWHOCTW, NPUBELEHHBIE B LAHHOM CTaHgapTe,
NpefHasHaueHbl ANA PAcYETOB, B KOTOPbIX AEMCTEYHLUWE HanpAweHWA BblYWCNAKTCA ©
NOMOLLBH TEOPKUM CONPOTUEBNEHWA MaTEPMAN0E NEKW YCNOBWMKW yNpyroro Aed op MAp OBAHWA
INEMEHTOB KOHCTPYKUWW W, CNENOBATENbHO, HE YYWTLIBAHT (akTopbl, CO3LAHLWINE KOH-
LEHTpaLWK HanpAMeHWA. Takum d akTopaMn ABNAOTCA:

— MECTHbIE MEOMETPUMECKUE OCOBBHHOCTH  OpMbl 3NEMEHTOB KOHCTPYKUMWIA,

— MECTa NOKaNeHOTDO MPUNOMEHWA HAarpy3okK,
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— 30HBI CTECHEHWA Oedh opMauri NPy W3rnbe U Kp yu4eHWn;

— DCTATOMHBIE CEAPOYHBIE HamNpAMe HUA.

Ecnw onpegeneHne gedcTRYHOWMWX HaNp MKEHWA Npon3eefedo Bonee TOMHBIMKU ME-
TO4aMW (IKCNEPUMEHTANBHBIMW MK MUCNEHHBIMK), 068 CNEYMBAKLLMMK YYET CYLLECTBEH-
HblX BWIOB KOHUEHTPALWW HanpAMEeHWA , To ANA pacyeTa no KpuTepuAM paboTocnocofHo-
CTW W QONTOBEYHOCTW WENONB3YHTCA YTOYHEHHBIE 3HAYEHWA HanpAMeHniA. B aTom cnydae
3IHAMEHMA KO3 P MLWEHTOB HAZEMHOCTH M 3aNaca MoryT BeITe CHUMEHBI.

53.6 0nA eeibopa W NpOBEPOMHLIX PACYETOR NOKYNHBIX M3GENWA (OBUraTENEA, MO-
TOp-peAYKTOPOB, TOPMO30E M Mp.) CNedyeT pYKOBOLCTEOBATECA METOAWKAMMW NpOM3BOL M-

TeNER, ONpedenAnd pacdeTHble Halpy3oMHBlEe NMapaMeTpbl MO0 YKa3aHWAM OaHHOID CTaH-

napTa.
54 MNpuHUMNBLI MOAENUP OBAHMA IKCNNYATALWOHHBLIX HArpy3oK

541 B paHHOM CTaHLapTe YCTAaHOBNEHBl CTPYKTYPa W NPMHUMNLl ONpegeneHun
PacyeTHbIX HAarpy30K Ha 3NEMEeHTbl TPY30N04LEMHBIX KPAHOE, KOTOPBIE BOIHWKAKT NP
WCNONb30BAHWW MaLWMHEl N0 Ha3Ha4eHuo (B pabovem cocToAHMKM), a Takke B ocobbix cu-
TyauWwAx, NpenycMOTPEHHBIX TEXHWYECKUM 3adaHnem. Kpome Toro, B Heobxogumelx cny-
MaAX B pacyeTax COBMECTHO C Harpyakamu OONMHbl YMUTLIBATbCA BO3MOMNHLIE Pa3nuudA
MEXOY 08 WCTEWTENBHOW W TEOPETHUYBCKON TEOMET PUEN ME XaHMYE CKMX CUCTEM (HEpPOBHO-
CTW MYTKW, NEPEKOCH KOHCTP VKUMKW, YIPYITME W TEMNepaTypHeIe Aed opMalKri, HenpAMo -
HEWHOCTE hOPMBl CTERMHER, NNACTHH W NP.), KOTOPBIE BbI3LIBAKT OTKNOHEHME 3HAYEH I
Harpy30K B HEBNaronpUATHYH CTOROHY.

5.4 2 JkcnnyaT auMoHHBIE HArpy3kn, DeHCTEYHLWME Ha 3NEMEHTLl KpaHa, ABNAKTCA
cnyyalHelMW npoyeccami. [eTe pMUHWP DBAHHLIE 3HAYEHWA HArp y30K, XapakTep M3yHLmMe
WX MAKCUMANbHBIE UMW TUNMYHBIE 3HAMEHWA © ONpeAeNeHHON AO0CTOREPHOCTHH, Ha3bIB a-
HTCA PACYETHBIMKW HAarpy3kamu. Ecnv B KOHCTPYKUWW KpaHa HAarpy3kM 0T Pa3NMuHeIX M-
TOMHWKOE, A2MCTEYA OAHOBPEMEHHO , HEe OKa3bIBaT BNMAHWA ApPYr Ha Opyra, To BO34ei-
CTEMA HAIpPYy30K MOTYT paccMaTpUBaTLCA He3aBWCcMMo. B cnyyanx, Korga Harpyskw Boneg-
CTEME OOHOBPEMEHHOMO BO3LEACTEWA PAa3NWYHBIX ( aKTOpPOB BNMAKT 4pyr Ha gpyra (3a-

EHCHI'I.I'II:I]I,STU B3aMMOLeRCTBME Heobxogumo YMHUTEIEATh.

5.4.3 Cunbl TAMEECTW M WHEPLMOHHBIE HATPY3KM, AEACTEYHLME HA Maccy M1, Haxo-
aATcA kak G =gm W F =a m, e g — yckopenue ceoboaHor nagenun; a — ycko-

pEeEHWE, ,EI,EHI:TEFI-DLI_IIEE B j.-l'u'l HanpaBneHWW , BeIMWCNEHHOE B PE3YNLTaTe KWHETWMeCKora

dHanKaa TEEp,ﬂ,DTEJ’IhHDﬁ Mogenu. JTH 3HAYEHWA Harpy3ok ABNAKTCA HOMWHANBHBIMK.
&)
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544 JuHaMWYECKUE HATPY3 KA HAXOOATCA YMHOMEHWEM HOMWHANBHBIX HArpy30K Ha

AMHaMuyeckie ko3 g MUMeHTEl, KOTOPBIE YYMTEIBART 3 ekTel yNpyrvx KonebaHwid ane-
MEHTOE MallWHbl. OuHamudeckne ko3d ¢ MUWEHTEl 0NA TUNOBLIX CUTYALMA NPUWHMMAHTCH
No YKA3aHWAM, NPUEELEHHBIM B AaHHOM cTaHgapTe. B cneywansHblix cnydanx, npu Hanw-
MUKW ONBITA NPOEKTWPOBAHWA, CTATMCT MMECKOW WMHG OPMaLWKM, 3KCNEPMMEHTANBHBIX 0aH-
HblX MW Pe3yNbTaT OB YMCNEHHOMD aHanw3a, MoryT BelTe MCNONb30BaHEl GoNee TouHLIE

OLEHKN IHAMEHMI SUHAMUYECKKX KO 3 f MUWEHTOB.
55 KombHHauMK Harpyiok

551 KomBuHaUWKW Harpy3 0K oNWCbIBAHT CMNOBbLIE BO3AENCTBWA Ha KPaH, BO3HWKA-
HLLME B ONPEfENeHHbIX CHTYAUMAX B NPOUSCCe 3KCANYATaLWKM, MOHTa¥a WNW TpaHcnop-
TMpoBkW. [nA pacdyeTa BelbupatoTcA Takwe cHTyaukw, NpW KOTOPBIX B 3NEMEHTAX KpaHa
CO30AKTCA 3IKCTPEMAaNbHele HanpAweHwA. HKombBuHauuw Harpy3ok BKNHOMEHT MNepeYeHb
IKCNAYATAUWOHHBI X BO3LENCTBMA, pRaNM3YEMEIX OQHOBREMEHHD, KOTOpbIE 0B BEdWHEHEI B
rpynnel A, Bw C (cm. Tabnuye 4 uB).

55.2 B rpynny A BKNOYEHE KOMBWHALKMW HArpy30K, XapakTepuayHoLwWwne TUIKWYHbIe
paboudwe cuTyaymy. STW KomBUHAUWMKM WCNonb3yOTCA anA pacdeToB no | wll rpynnam kpw-
TepueB paboTtocnocobHocty (5.2). MNpw pacyeTe MeTOAOM NPEAENbHBLIX COCTOAHWA No |l
rpynne kputepuee paboTocnocoBHOCTH WCNONB3YHTCA NOBLILWEHHEIE 3HAYEHMA YaCTHLIX
KO3 h MUMEHTOR HALEXHOCTW NO Ka¥ 4o HATP y3Ke.

553 B rpynnel B w C obbegnHeHBl KOMBMHALMK HArpy30K, COOTBETCTBYHLWE CH-
TYauWAM, peiko BCTRPEYAHLWMWMCA B NPOLECCE 3KCNAYaTauuM. 3TH KoMBWHaUMW Wenonk-
3yTCA gnA pacyetok no |l rpynne kpuTtepwee paboTtocnocobHocTh. [AnA oTAENEHLIX Kpa-
HOB WNKW 3NeMeHTOB KoMBWHauywu rpynnel B npumeHAwTCcA AnA pacyeToB Ha J0NMOEEW-
HOCTb.

554 [Ona pacuetoe no ll mpynne kputepuer paboTocnocobHocTw komBuHaL MK
Harpy3oK He Wcnone3yroTcA. [epemellgHre onpedenABTCA OT OEWCTEMA OCHOBHOW nepe-
MEHHOWM HAMPy3KM, BECA HOMWHANEBHOMO FPY3a WNK BECa TENEMKKM C TP Y30M.

55.5 EcnW KakaA-To Harpyaka He MOMET BO3HWKaTh (HanpWMep, BETpOBaA Harpy3ka
Ha rpy3onoAbeMHOE YCTPOWCTEO, MCNONL3YEMOR B 33KPLITOM NOMELLEHWKW), TO 3TOT BWA
HAarpyam1 NpW pacdeTax He YYUTBIBAETCH. TAKKE MOMHO WCKIHYWTE W3 pPacCMOTpEHWA
HAarpy3KW, KOTOPLIE NOABNAKTCA

a) B YCNOBMAX, 3aNPELUEHHBIX WHCTPYKUMER N0 NPUMEHEHWH IPY30MN04LEMHOM0

YCTPOWCTB A,

9
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B) npw ocobblXx COCTOAHMAX, HE PACCMATPWEEE MblX B NP0 EKTE;
B) B YCNOBWAX, KOTOpbIE NPeAoTBRPALLatOTCA WAW NOLABNAKTCA B COOTBETCTEWMW C

NpOEKTOM rpy30N0ALEMHOMO YCTpORCTEA.
6 PacuyerHble Harpy3xM W Ko3appuuneHThbI
6.1 Knaccu pmkauna Harpyzok

JKCNNyaTauWoHHBIE HArpy3Kkn No YacTOTe BO3HWKHOEEHWA B NMPOLECCE WCMONb30-
BaHWA TPy30N0AbEMHOMD YCTPOACTEA AENATCA HA HECKONbLKO KaTEropui. perynApHeIe, He-
PETYNAPHBIE, MCKNHOMWTENbHbIE W ocobble. KoHKpeTHbIE BWOLI HArpy3okK, OTHOCALLWMXCA K
3TWM KaTEropWAM, 33BWCAT 0T TUNA rpy30N04LEMHOTO YCTPOWCTBA W YCNOBMA Bro 3KCnny-
arayuu:

a) PerynApHele Harpy3kd BO3HMKAKT B0 BPEMA HOPMankHOW paboThl B KaMgom
umkne. CHW AONMWHBI YMWTBIBATECA MPW pacyeTax rpy30NoLbemMHOr0 YCTPOWCTEA W Bro
INEMEHTOE N0 BCEM KpuTepWAM paboTocnocobHocTu w gonroBedHocTW. PerynapHele
Harpy3kn obycnoBAEHEl TPEBUTALMEN, & TaAIOKE OEMCTBHEM YCKOPEHWA (3aMegneHuni), co-
3[aBaEMbIX MEXaHW3MaMK1 Npu NepeEMELLEHWM MacC rpy30nNo4beMHOTO YCTPONCTEA W TRY-
3a. Kpome Toro, perynApHbIMK MoryT BblTb TEXHONOMMYECKWE BO3AEACTENA HA 3NEMEHTHI
CNeUWanbHblX KpaHoB. K 3Tol we KaTeropuu MoryT oTHOCWTBCA peryNApHbIe KMHEMaTuY e-
CKWE BO3ARMCTEMA [CMELLEH WA, NEPeKoChl).

6) HeperynApHele Harp y2KW BO3HWKAKT pexe. K HUM OTHOCATCA Harpy3kW oT BeTpa
pafoyero cocToAHWA, OT CHEra W NbAa, TENJOBbLIX BO3AEWCTEMA W NEPEKOCOB. JTHMM
Harpy3kamu obeiyHo NpeHebperatoT NpW aHaNW3e QONTOBEYHOCTH 3NEMEHTOE METaNNNYe-
CKMX KOHCTPYKUMA.

B) MckNouMTeNnbHBIE HArpy3kh MoryT BO3IHMKATh HECKONbLKO pa3 B TEMEHWE CpOka
cny#Bbl rpy3onogbeMHoro yeTpoicTea. MokniouMTeNbHBIMW ABNAKTCA Harpy3kW, BO3HW-
KAHLLWME NpW MCMBITAHWAX MPY30N04LEMHOT0 YCTPOWCTEA, BETPE Hepabouero cocTOAHUA, B
ABAPUIAHBIX W APYTMX CHTYALWAX. OHW HE YMUTBIBAHOTCA NPW NOATEE PHOEHWM 40NM0BEYH O-
ETH M3ZENWA.

r) Ocobbele Harpyakn BO3HWMKAKT NPW MOHTAME , AEMOHTANE WKW TPAHCMOPTUR DEKE
T.B. B CHTyaUWAX, KOr4a rpy30nodbLeMHOe YCTPOWCTED HEe HaxogwTcA B pabodem nonome-

HWK.

10
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6.2 PerynApHbie Harpy3km

6.2.1 BepTWkanbHble cuNbl, ABACTEYHLWMWE HE8 MAacChl MPY30N04LEMHOMO YCTROW-
CTEa

Ha Bce macokl rpy30noAbe MHOMD YCTPOMCTEA ARCTBYET cuna TAMecTH (cobeTeeH-
Heli Bec). [nA HEKOTOpPBIX TMNOB NOALEMHbLIX YCTPOWCTE MAWM YCNOBWA NPUMEHEHWA MO-
weT noTpeboeaTecA yyeT addexTa kopkooOpa3oBaHWA W MacCel MaTepManoB, KOTOpPbIE
CKANNWBAKTCA Ha FPy30NC4LEMHOM YCTPOMCTEE WNKM ErO MAacTAx (HanpuMmep, yronbHanA
Mblk).

[Mpv nogkeme rpy3a BO3HMKAKT KoNebaHWA MeTannMYeckoW KOHCTpykuwkw. [nsA

y4eTa 3TOro aKkTopa cHna TAMECTW Macc MPy30No4EEMHOMD YCTPOACTEA AOMMHA YMHO-

WMATECA HA AWHaMuyeckuid koad puuynedt ¢y =1+a,rae O0<a <0,1. 3Hak at» obecne-

MMBEET NONYYMEHWE OBYX 3HAYEHWA 3TOr0 KO3 g MUWEHTE, OTpaMaLMX BEPXHEE M HUM-

HE & 3HAYEHWA HAarpy3 M B Nnpolecce kKonebaHwil.
6.2.2 BepTukanbHBIE HarpyaKW, LEACTBYHLWME HA Tpy3

6.2.21 Cuna TAMECTM rpy3a BBIMWCNABTCA NO MPY30N04LEMHOCTH DpyTTO, BKNHOYa-
HOLLEW MAacckl NONE3HOMD FPY3a W rpy303axBaTHelX npucnocobnernid (cm. 5.4.3).

6222 OuHamudeckuit koad ¢ vyweHT npw paboTe mMexaHW3ma nogbema, B O0CHOB-
HOM, 33BMCWT OT CKOPOCTH NOSLEMA, CUCTEMBl YNPABNEHMA NPUBOAOM W MECTKOCTH KOH-
cTpykuyru. Hanee B 3ToM NOGNYHKTE paccMaTpUBAKTCA JUHamMKMeckHe 3¢ g ekTel, BOIHM-
KaroLMe NpW NogkemMe «C NOAXBATOMS: , KOTAA NPWECL PasroHASTCA A0 TOMO, Kak No4kE M-
HblA KaHAT OKaMEeTCA Nog Harp yako.

JHaYeHWEe AWHAMWYECKDMD KO3g h MUWEHTA NPW NOALEME TRY3a C 3EMAW BhlMWCAA-

BTCA B COOTBRTCTBMKM CO CXEMOW, NOK33aHHOW Ha PHCYHKE 1

P2 = Painy + BsV- (1)

11
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FUCyHOR 1 — Cxembl K onpenen eHnio koad g uuneHTa g2

SHaueHnA koad g MyMeHToB By W oy . NPWBEAEHLI B Tabnuye 2 B 3aBUCUMOCTH OT

npWHATOro knacca nogkema HC1 — HC4 | koTopeiil CBA3AH C AWHAMWYECKMMW CBOWCTEE MM
kKoHcTpykuymw [1]. Kknaccy HC1 oTHOCATCA kKpaHbel © rMBKOM KOHCTP YKUMER MW NpUBOLAMN
C NNABHBIMK AMHAMUYECKWMK XapakTepucT Mkamu, K knaccy HC4 — cowecTKoW KOHCTp yk-
UMER MpW Pe3KOM NepeknYEHWEM CKOpOCTHW. PekoMeHZauWW N0 Ha3HAYEHWH KNacca
rpy30NoLkLEMHOID YCTPOMWCTES B 3ABMCHMOCTW OT TUMA KpaHa NpMEeAeHbl B [1punoXeH ui

B B dopmyne (1) v, — yCTAaHOBMEWAACA CKOpPOCThL Nogbema rpy3a, mic. YkaszaHwa no
ONpeAeneHtio 3HAYEHWA v, NpuBededbl B Tabnuue 3. B atoi tabnwue v, .. — Makcu-

ManbHaA CKOPOCThe NOALEMA; Viee — NOCTOAHHAA 3aMelNEeHHAA CKOPOCTh NoAbema. Kpo-
ME TOTO, MCNONb30BaHEl CNedyrwme oBo3HaYeHWA TUNOB NPUEOLA ME XaHW3Ma NOOLEME:
HD1 — npveog Nnogkema rpy3a He MoxeT paboTaTe Ha 3amMedNeHHON CKOpOCTH,
HD2Z — onepatop kpaHa MOXET BelbpaTe pexmM paboTel Ha NOCTOAHHOKW 3amMedn e H-
HOW CKDOPOCTH,
HD3 — cucTema ynpaeneHWA NPMEDAOM NOALEME rpy3a 0D ecneyrBaeT NOCTOAHHYH

FaMednNeHHYH CKOPOCTR A0 OTPbIBE FPpY3a 0T 3eMIK,

HD4 — onepatop kpaHa MoMeT NoNb30BaTbCA CMCTEMOW BeccTyneHyaToro ynpae-

NEHWA NepemeHH oW CEOPOCTRHY,

HDS — nocne CO30aHWA NpedEapUTENBHOTO HAaTAMEHWA B TATOEBOM KaHaTe CHCTEMA

YynpaeneHWa NpWEOOOM NOAbemMa Tpy3ada MNOIBONAET OOCTHMb EI:IEFIEHHDIT'I CEOPOCTH

CYCKOpeHWeM, He 3aBMCALLWM OT ONepaTOopa KpaHa,
,D,DI'I]I'CHEIETCH onNpedenATkE 3HaYe HUA 'ZP;, JKCNepUMEHTANBHO MNKW YU CNEHHEIM aHa-

nNWaomM HE3EZBWCUMO OT KNnacca Nogbemd.

12
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Tafnwuya2 —3Ha4yeHWA Ko P MUKWEHT OB B:, ([

Knacc nogkema f- P
HC1 017
HCZ2 034
HC3 051 ,
HC4 058

Tatnwyuad — PacyeTHkIe 3HAYEHWMA v, ANA onpedeneHnA @,

KombuHaynn TwnnpyBoga MEXAHWAMA NOALEMA
Harpy3okK HD1 HDZ HD3 HD4 HD5
Al , B1 L — Vyes Vi 0 ,5 | — W, = 1]
C1 Y hroae Ve oo D'E Vi Vi rosee D'E Ve rosee

6223 OuHamudeckne adh g ekTbl NpWM BHE3ANHOW pa3rpyake (cbpoce) 4acTw nones-

HOMO rpy3a yuMThIBAKTCA KO3 G MUMEHTOM Py, HA KOTOPLIA CNEAYET YMHOXETL CHNY TH-

MECTW NONEIHOTO rPY3a (CM. PUCYHOKZ). SHAYEeHWE (P ONPEAENAKT No Gopmyne;
Am .
P =1-—(1+p5),
m

roe Ami —macca cBpacelBaeMoit yacTW rpysa; m — macca rpy3a BpyTTo.

Koat d wumeHT By BeibupaeTcA cnegyowmm obpasom:

— ANA YyCTROWCTE, oBopyAoBaHHbIX rpeid epom oM NofobHeIMKM yCTpOMCTBAMK 33-
MeLneHHoW paarpyaku, f;=0,3;

- ANA yCTpoRcTE, 0DOpyAOBaHHBIX MarHUTamu WAW NogoBHBIMKW YCTPORCTBAMM

BblcTpoi paarpyakn p;=1,0.

B il NC
mg 0s e
= .
By50,5
F = Qamg hm05) \..\\\
el dm, 10} NN
o (m-amlg (m-amig | 05 AN
Amg 5, =(1,0
— =107 02 04 05 08 I
A

FucyHoK 2 — CXEMbl K 0NpeneneHuio Koad dMUMeHTa Py

13
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B6.2.3 HarpyakW, BbI2BaHHbIE , MEpeOEWMEHMEM N0 HEPOBHOW NOBEPXHOCTK

6.2.3.1 QuHamuueckne 3d g ekThl, BOIHWKAHLWMWE NPW NepeiBIKEHMW KpaHa C Mpy-
30M wnw Be3 mpy3a, no gopore WnKM No Be3gopoKel 3aBMCAT OT KOHG MIYPaLMK MALLWHGI
(pacnpefeneHWA Macc), yNpyrix xapakTepUCTUMK KpaHa W/MnW ero NoJBECKM, CKOPOCTH W
YCNOBWA NepeMELLEHWA, 8 Takke 0T NpodvaA N GUINYECKAX XapaKkTepKucTHK goporn. Hu-
HaMUYECKME HAarpy3ku NpW 3TOM A0NMHbl BbiTe OUEHEHBl M3 OMNbITA, IKCNEPUMEHTA WNK
pacyeToOM C NOMOLLGHY COOTBETCTBYHILWMY MOLENEA C YYEeTOM CBOWCTE YCTpOWCTEA WM no-
BEPXHOCTW NepemeleHnA. Pekomergayum no Belbopy AMHaMWYeCKOro Ko3j huUKMEHTE @,
ANA CTPEeNoBLlX CAMOX0AHEIX KpaHOB MPUBEAEHEl B YacTh 2 cTaHdapTa.

6232 OuHamuyeckne 3 ¢ eKTbl, BOIHWKAOLWMWE NPU NEPEOEMHEHWN KpaHa C Ipy-
30M Wnu Be3 rpy3a No penbCOBOMY NYTH, MMERLLEMY ONPEOENEHHBIE HEPOBHOCTH, 3aBW-
CAT OT KOHG WIypayMM MalwHel (pacnpefeneHWA Macc), yNpymMx XapakT epucT MK KpaHa,
CKOPOCTH MEpeMELEHMA W AMaMeTpa konec. BosHukarwme npu OBMKEH WK B epTHKANbHbI E

YCKOP EHWA YYMTHIBAKOTCA YMHOMEHWEM MPABMTALMOHHBIX CUN, 0ByCNOBNEHHBIX MaCCaMM
rpYy30N04LEMHOMD YCTPOACTEBA W rpy3a, Ha ko3 g uumenT @y. CneyuaneHble CTaH4EPTHI
ANA OTAENbHBIX TUNOB NOALEMHbIX YCTROACTE MOTYT YCTaHABNWBaTE LONYCKW HA PeNbCo-
Bbl2 NYTH W YKa3aHWA N0 HAaZHAYe HUK AWHAMMYECKOro ko3 g numenTa gy .

3HaYEHNA QUHAMWYRCKDTO KO3  MUMEHTa (), ANA KPAHOB M TENemek, nepejiBura-

HIWKWXCA N0 pelbCOBBLIM MYTAM, MOTYT BT YCTAHOBNEHE B 3aBMCHMOCTHA 0T CKOPOCTH

NepenBWHEH WA TPY30N04LEMHOMD YCTPOMACTEE v, Chedytolwmm obpasom:

Mpwu v, mic meHee 110 ot 1.0 pol 5 oT 160030 cebiwe 3,0

@ 10 11 (1,08) 1201 13 (1,15)

B ckobkax gaHbl 3HaYEHWA, pPEKOMEHAYEMEIE ONA NYTEW C 3aBapeHHbIMK M obpabo-
TaHHBIMK CThiKamMW. [nA KpaHoB W TeNeMek, onNMparWKnxcA Ha BanaHcupHbie TENEMKN,

AUHAMUYECKAW KO3 PULUWMEHT onpelenAlT Kak que =0,5(1+qy). Ecnn penscoesii nyTs

He MMEET CThIKOB I:T.E. BBIMONHEH U3 0QHOTO OTpe3Ka pEJ'II:CE}I,TD MOXHO CYNTaTE Yy = 1.

OWHamMW4eckne Harpy3km MoryT ObiTe OLEHEHBl HA OCHOBE OMbITA, 3KCMEPWMEHTA
MW pacdeTa C NOMOWBH COOTBETCTEBYHILIMX AWHAMWYECKWX MOLENER C YMETOM CBOWCTE
KpaHa u NyTH.

6.2.4 MHe pUMOHHLIE HATPY3KA NPM HEYCTAHOBMBLUE MCA peximMe paboTel NPUBOAOE

|_|FIH pPa3raHe W TOPMOMEHWW ME Xa HW3MOB KpaHa BOIHWKaHT QWHa MUMECKWE HAalpya-
14
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KW, AEACTEBYHLIME Ha 3NEMEHTbl METANNWYECKON KOHCTPYKLMW W MEXaHWIMOEB. 3T
Harpy2Kkn 3aBWCAT OT KOHQ Wrypauum MallWHbl (pacnpedeneHWA Macc), ynpyrux ceolcTE
B8 3INEMEHTOB, CKOPOCTH W XapakTEpWCTWK NPUBOAOE. Yka3aHHbIE Harpyskm moryT ObiTh
BbIMWCIEHBl MO AUHAMWYECKMM MOOENAM, OTPaMaoWMM pacnpeieneHne Macc U ynpyrix
CBA3EN ANEMEHTOE MALUWH b,

C AONYCTHMON B MHMEHEPHBIX PACYETEX NOTPELUHOCTEHY Harpy3KW, BO3HUKA HLLME B
3NEMEHTAX TPY30N00LEMHOMD YCTPOACTES NPW HEYCTAHO BMELUWXCA LEMHEHWAX NPUE 0L 0E,
MOTYT BbiTh TAKOKE paccMWTaHbl HA OCHOBE TEBEPAOTENBHBIX KWHETHYECKMX MOAENEA, yMW-
THIBAKILUWX NapaMeTpel NEMEDAOE, pacnpelefeHie OBMMYLWXCA MAacc W CWN CONpoOTHE-
neHwid. OnA ydeTa oMHaMWYecKWx nNpoueccoB, oDycnoBReHHsIx yNpyrimK KonebaHuAMK
INEMEHTOE MaLMWHLI, WHEPUWOHHBIE CUMbl, CBA38HHLIE C MEPEMEHHOW COCTABIAHILLE

OBIKYLLER CUNbI NPUEBOAA, BEIYWCNAKTEA COMMACHO CXEMAaM, NOKa3aHHbIM Ha pUcyHKe 3:
S = 2 T PSS
3nece AS =8, —8);
(P — LUHAMUMYECKMA KO3 d ML KeHT.

(4]

51

PucyHok 3 — Cxembl K pacdeTy kodd dnUMeHTa qq . TIYHETWPOM NOKa3aH rpad MK W3MEHEHWA 08 -
HOYWLEN CWMbI MPUEOO,E.

Ouanazod aHaveHwin  HaxoawtcA B npegenax 1 < @ < 3. [pumenAemoe aHave-

HME 3ABMCHMT 0T AWHAMWMECKMX XapakKTE pUCTUK NPHUEOLOE, HANWMKMA 3330PO0B B HUX W KOH-
CTPYKLUMW MALLMHBI.

ClyeHKa 3HaYeHWA KO3 G UMEHTA (P, NPONIBOANTCA NO CNEAYIOLMM P eKOMEHAa-

LHMAM:

@ =1 ANA UeHTpobexHbIX cun,

1< =15 Bcnyyae npueodoe bea nodTa MNK ecnn CYWECTBYHOLWWA NHT He

OKda3bIBa BT BNTWAHWA Ha AWMHaMWMYECKWE CHUNEl M NMPW NNEEHOM W3MEHEHWK CHN|

15
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152 @220 e cnyvae npueofoe Bea nwdTa Wan eCnNu cyWECTBYOWMA N T He
OKA3LIBART BAMAHMA HA AWHAMMYECKME CHAbI W NPKW PE3KOM (EHE3AMHOM) W3MEHEH KWW CUN,

e = 3B CNydae NPHUEOAOCE CO 3HAMWTENBEHEIM J'II-CII:IZITI]I'I.-'I, ECNKW He NpoWM3IBOOWNECE

bonee To4yHanA OUEHKA C MCNONE30BaAHHEM FIEI:"-IETHUH AWHAMWYECKON MOAENW.
Ecnw cuna NEUBEOOE MOMET ObITh OrpaHudeHa I:IJPHH.I'HUHHI:IMH CBRA3AMK HMNKW KOH-

CTPYKUMERA NpUBOAHOMD MEXaHM3Ma, 3TO AOMMHO YYWTBIBATLCA NPKU HasHauve HWK ko ad g w-

LueHTa ;.
B6.25 Harpyakw , BbI3BaHHbLIE CMELLEH MAM i

B pacdeTay O0NMHBl YMUTBRIEATECA Harpyiakw, BO3HWKaHILWKME MW3-34 I:I'u'IEI.IJ'EHHﬁ,

NPe4yCMOTPEHHBIX NP OBKTOM MPY30N04LEMHOr0 YCTPOACTEA. TaKMMKU CMELLEHWAMIW MOTYT
BbITb NEpPEKOCH KpAHOE MOCTOBOMD THME, CMELLEHWA BbIHOCHBIX ONOP M TYCEH WL, CamO0 X0 A-
HblX KpaHOB BCNEACTEWE A0NYCTMMOrD yKknoHa pabouvell nnowagk, oTKNOHEHWA oT Npo-
EKTHOTD 3Ha4YeHWA PEIMEPOE M OTHOCHTENLHOTD PAacnoNOMEHMA 3NEMEHTOBE PENbLCOBOMD

MyTH W T.1.
6.3 HeperynapHbie Harpy3ku
6.3.1 KnumaTuyeckue ag g ek bl

£.3.1.1 BeTpoeele Harpyakn paboyero cOCTOAHWA BbIYWCIAKTCA B COOTEETCTBMM C
Mpunoxerdnenm B. OnA yTouYHEHHOMD oNpefeneHUA BETPOBLIX HArpy30K MOMHO WCNONb30-
BaTb Pe3yNbTaTkl IKCNEPUMEHTOBR W YMCNEHHOMD aHanW3a OWHAMWMECKUX Mofeneld. 3Ha-
MEHWE CKOPOCTW BETpa paboyero cOCTOAHWA MOXET ObITh CHMMEHO MO CPABHEHWH C HOp-
MaTWEHLIM, BCAW 3TO NPEAYCMOTPEHO B PYKOBOLCTEE MO 3KCNNYaTaUWW, 3 NPeBbILLEHWE
CKOPOCTW KOHTPONMPYETCA COOTEBETCTEYHOLWMM Npubopom.

Ecnw koHTpORe OWHAaMWMECKOID AABNEHWA BeTpa B BEpPXHeR TOYKe KpaHa ocy-
WECTENAETCA C NOMOLBH AAaTYWKA, TO Harpy3kw oT BeTpa pabodero cocToAHWA gonyc-
KAaeTCA BbIMWCNATL, NONAaran BEIWYKMHY OMHAMWYE CKOrO0 NaBNeHWA BETpPa NOCTOAHHOW No
BbICOTE M PABHOW NPUHATOMY PAacYETHOMY LABNEHWH B BEPXHER TOUKE KpaHa, yKka3bleae-
MOMY B PYKOBOZLCTER N0 3KCONYATALMM.

6.3.1.2 Harpy3ku 0T CHera W NbAa SOMKHBI YYUTLIBATECA NPpW HEe 0B X0 AMMOCTH, eCiK
3TW BWALI KIWMAaTWYECKUX BO3LEACTEMA XapakTepHel ONA YCNOBWMA 3KCMAYaTauuw rpy3o-
NoALEMHOID YCT POACTEA.

6.3.1.3 Harpyakw, obycnoBneHHEIE TENNOBLIMK BO3AEACTBMAMK [CONHEMHAA pagu-
16
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auWA W 4p.), cCNedyeT yMUTBIBATb B TEX CNYMaAX, KOMLA OHM OKa3blBAHT CYLWECTEEHHOE

BNMAHKWE Ha paboTocnocobHOCTE MaLLWHEl MKW PACCYMTEIBAEMOTO 3NEMEHTA.
£.3.2 Harpy3xw, BbI3BAHHLIE NEPEKO COM

Harpyakn, CBA3aHHBIE C NEPEKOCAMM METANNMYECKOW KOHCTPYKLWKM KpaHa unW Te-
NEWKN, BOIHWKAKT B PR3YNLTATE HECHMHXPOHHOCTM NEpPEMELLEHMA KONEC No napanneik-
HeIM pENBCaM MAW HECOBNALEHWA HanpaBNeHWA CBODOOHOMD KaYeHMA KONEC M OCH pelb-
ca. ITW P aKTopkl NPUBOLAT K BOIHWKHOBEHWH AONOJHWTBNbHEIX CUT, BOZAEACTE YHILLWX
Ha HanpaenALWWE YyCTPpOMCTBA (ponwkn wnn pebopabl Konec).

B saBwcumocTw oT Tuna, kKoH@Wrypauww W ycnoBwi paboTel rpy3onofbemHoro
YCTPOWCTBA NEpEKOCHBIE HAarpy3kM MOrYT paccMaTpUBATBLCA KAk PEMYNAPHEIE WNW HEpery-
NApHele. YKazaHWA No oNpefeneHMio 3HAYSHWA HArpy30K NepeKoca W KaTeropuun, K KoTo-
POW OHW QOMmKHBl DBITe OTHECEHEI, AAKTCA B CAELWMANM3WPOBAHHEIX YACT AX HACT 0ALLE D

CTaHAapTa, NOCBALLEHHEIX NO4LEMHEIM YCTPOWCTBAM OTAENEBHEIX THMNOE.
b4 HcnwunTensHbl e Harpy3Km
B.4.1 BeTpoBkle Harpy3kn Hepabovero cocToAHWA

BeTpoBble Harpyskv HepaboJvero cOCTOAHWA BbINMMCNAKTCA B COOTBETCTEMM © Mpw-
noxeHwem B. [nA yTouHEHHOTO onpeAeNeHWA BETPOBLIX HAM Y30K MOMHO MCNONB30EaTh
PE3YNbTaThl IKCNEPUMEHTOE M MUCNEHHOTO AHANM3a AMHAMWYECKWX MOZEeNe .

FPaccmaTpuBas YCNOBWA HarpyeHWA KpaHa npu BeTpe Hepaboudero coOCTOAHMA,
CNEeAYeT yMMTHIBATh Maccy W HABETPEHHYH NNOWALL TPY3a MW TPY303aXEATHOMO NpUCNO-

cofneHWA, oCcTakWErocA NoOABEWEHHBIM Ha KpaHe B Hepabouem cocToAHMK.
6.4 2 McnbIT aTeNbHBIE HATPY3KM

SHEYEHWA MCNBITATENBHBIX HATPY30K LOMMHEI MPUHUMATLCA B COOTBETCTBMM C [3]

B cnyvyae pacdeTHOW NPOBEPKM HECYWERW CNOCOBHOCTM METANAWMECKDW KOHCTP YK-
UMW KpaHa Npu OEACTEWM MCMNBITATENBHOW HATPY3KW OHA O0N¥HA YMHOMATBLCA Ha Ko3d-
 WLNEHT e

a) Npu GUHAMWYECKWX WCNbITAHWAX C Harpy3koW He meHdee 110% oT nacnopTHoR
rpy30N04BEMHOCTH

pe =0 5(1+g2),

rae ¢z ONpefenAeTCA B COOTBETCTEMM © 6.2.2.2;

17
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B) NpW cTaTUMECKWX MCNBITAHMAX C Harpy3koW He meHee 125% oT nacnopTHo® rpy-
30N04bEMHOCTH g8 = 1.

Mpw npoBepke Hecylwel cnocoBHOCTH KOHCTPYKUMW B 3TMX cNydanAx Heobxogumo
YYWTBIBATE MWHWMAaNbHYH CpefHiow ckopocTe BeTpa B mic (oMHamwueckoe [EBNEHMe

BeTpa g= 22 Na).
6.4.3 Harpyakw oT yoapa e bydep

Cwunel, SEACTEYHLWMWE H3 KOHCTPYKUMI KpaHa MpW CTONKHOBEHMW C Dydepamu,
DONMWHBl PACCYMTBIBATBCA, UCXOAA M3 KMHETWMECKON 3HEPrUW BCEX OBMMNYLLMXCA YacTel
ycTpoWcTBa. He fonwHbl YMWTBIBATLCA MAcChl MPY30E, pacnofomeHHel X Ha rnbkom nogee-
C8, KOTOPBIA HE OMPaHWMMEAET MY TOpM3oHTanbHble KonebaHwA. PacyeTHoe 3HaueHWe
ckopocTk coctaenAeT 0,7-10 oT HOMMHaNEHOMO 3HadYeHnA. Bbonee HW3IKME 3HaAYEHMA Mmo-
ryT WCNONBbIDBATLCA B TEX CNYYAAX, KOrGa OHM 0Npaggadel. Hanpumep, npumeHe HWe ag-
TOMATMYECKOW CMCTEeMBl YNpaBneHWA, obecneYnBaLLER HAJEWHOE 3aMEANEHWE ABWMHE-
HWA MNW ecni Dyd epHele CWNbl HE BbIZBIEAKT CYLWECTEEHHLIX MOCNEACTEMA B chydae
CTONKHOBEHMA C Dy epom.

PacueT Harpy3aok moxeT BasvwpoeaTbcA HA TEEpPAOTENBHON MoLenn. [JonxHel yuu-
ThIBaTbCA 0COBEHHOCTH NOBEAEHWA CHMCTEMBEI afBMMYWMACA 0BbbewkT — Byd eps. Ecan rpy-
30N04LEMHOE YCTPOWCTEO WAW BM0 MAcTbk WMEET OTpaHWYEHWE NPOTWE NOBOPOTAE OTHOCK-
TENBHO BEPTMKANLHOW 0CW (HAaNpUMep, HaNpaBNAKLWWE penbebl), TO MOMHO Npegnona-
raTe, 470 gedopmauun byt epoB 04WHAKOBE, W B CNYYae PABEHCTEBA XapakTepWCTuk O y-
fepoe ByoyT paeHel W By epHbele cuibl (CM. pucyHok 4 &)

Ecnw HanpaenAwLWpWe YCTPpOWCTEA HE rapaHTUpPYHT paBeHcTBo Aedopmaunin By-
 EpoOB NpW CTONKHOBEHKMW, TO Byd EpHBIE CHALI AONMHBEl PACCYMMTBIBATECA C YYMETOM pac-
NpefeneHWA COOTBETCTEYHILWMY MAace M xapakTepucTuk bydepoe. 3ToT cnyvaid noka3zaH
Ha pucyHke 4 6.

CWAbl MHEPUMW BIAMMOLEMCTEMA OBWMYLWErocA obbekta © Dy epamu, QonMHBI

YMHOMATHCA Ha KO3 d MUWMEHT @q, YMUTBIBAHLWMWA ynpyrue konebaHwA mMeTannuyeckon

KOHCTPYEUMK, KOTOpPbLIE He MOTYT BbITh onpefeneHel No TEEP,[I,DTEJ'II:HDH MOOEenn. 3Have-

HWE g LONMHO NPUHUMATLCA paBHeiMm 1 25 B cnyvae by epoB c NMHEWHBIMKW Xap aKTepu-

CTUKAMKM (Hanpumep, NpyuHHble Bydepa) u paeHeim 16 B cnydae Bydepoe c npAmMo-
YrONBHBIMW XapakTEpPUCTUKAMK (Hanpumep, rugpaenuyeckne Gydepa c NOCTOAHHOW Cu-

non). OnA bydepo c ApYyMMK XapakTe pUCTMKaMW SONMHEl NPUMEHATECA OPYIHEe 3HaYe-
18
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HMA, ONPaBAAHHBIE PACYETOM MW WCNBITAHWEM (PUCYHOK 5).

Tak, HanpuMep, 3HaYEHUA ¢ ANA Byd epoB © NpOMEMYT 0YHBIMWA Xap akT e pUCTHKE-
MW MOMYT BbITe OUEHEHEI CNEAYHLWAM 0b pazom:

npu 0=E=0,5 @, =1,25;

npn 0,5<£=1L0  @,=1,25+07(&-0.5).

i

3neck '§=FIE~‘*‘ — OTHOCWTENEHAA 3HepruA bydepa; F, — MakcHMansHoe
L

a

IHAYBHWE CUNbl CHaTHA bydepa npu u=1l.

PUcyHok 4 — Cxemel B3aVMOOSACTENA KpaHa ¢ Gy d epamu
(MOKA3aHa CXEMA YEThIPEXKONBCHOTMD MOCTOBOID KpaHa)

a (]
7
Fe
160 -~ /‘

1,25

0,5 1,0 .l’_i u u
FucyHok 5 — Cremel K pacyeTy ko3 MUMEHTE gy

644 Cwnbl 0T HaknoHa (KaYaHWA)

Ecnw HaknoHeHHOE reyzonogbemMHoe }I'I:TpDﬁETED MOMET HEKOHTRpONWDpYEMO BO3-

EpallaTeCA Hazad B ero HopManbHOe NONoxeHWe, OONMHO YMWUTBIEATRCA YiapHOe EBO3-
19
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OEACTEWE HA OMOPHBIE KOHCTR YKL WA,
6.45 Harpyakw, Bbl3BaHHEIE ABAPHAHBIM BhlKITHYE HUE M

Harpyakn, BoI3BaHHBIE ABapWAHLIM BbIKNHMYEHWEM, AONMHE OUEHWBATLCA B COOT-
BETCTEMM ¢ B.2.4, yunTwiBaA Hanbonee HebnaronpuATHOE COCTOAHWME NPWEOAA BO BPEMA

BBIKNHYEHWA. 3Ha4eHWe Ko3d g uuWeHTa ¢. AomsHo ewlibuwparecA w3 guanazoda 15

<p. 220

6.4 6 HarpyakW, BbIZBaHHBIE OTKA30M MEXAaHM3MAa WNK WX 3NEMEHTOR

Ecnw npu oTkKase MEXaHW3MOB WM WX 3NEMEHTOB OCYWECTENAETCA aBapuiHoe
TOPMIDKEHME, TO CNenyeT CMATaTb, YTO OTKA3 W BKNHYEHMEe aBapMAHOro TOPMO3a Mpowc-
X0A4MT NpW Hawbonee HebnaronpuATHOM yonoewK. Ecnu no coobpaxeHnAam besonacHocT i
MEXaHW3Mbl AyONWpoBaHbl, CNeqyeT NpeAnonarate, ¥TO 0TKa3 NpoWCxoguT B noboi ya-
CTW NHOOW CHCTEMBI.

B obowx ykazaHHeIX cny4anAx BOIHMKAHLME HArpy3akm LON¥HEl OUEHMEATBCA B CO-

oTBeTCTBMM cB.2 4 yyuTbiean nwbble coygapeHnA, BOIHWKAKLWMWE MPW NEPELaYe Cun.
B.4.7 Harpyakw npw konebaHWAx oCHOBAHWA KpaHa

KonebaHWA 0cHOBAHMA KpaHa, HANPUMEp, CEACMWYECKAE BO3AEMWCTEWA, Bbl3blBAKT
BbIHWHKAEHHEIE KONeBaHWA KoHCTpYKUMKM KpaHa. HeoBxogWMocTe yYeTa Takux Harpy3ok B
pacyeTax rpy3onofbeMHOMD YCTPOACTEA, @ TakKe HeoBxogWMOCTe KOMBMHWPOBAHWA WX ©
Maccol rpy3a fondHbl BbiTe YCTAHOBNEHEl B HOPMAaTHEHBIX SOKYMEHTAX WNW B TEXHWYE-

CKOM 3348HWH.
6.4 8 BHesanHoe cHATME Harpy3KM Ha KpHKe

MpW BHE3aNHOM CHATWM HArpy3kW Ha KpHoke (0OpBIE KAHATOE, Pa3pyLWEHWE KpHKa W
Ap.) NpOMCXOOAT OMHAMWME CKWE NPOoUecchl, NoA0BHEIE BO3HWMKAKWMM npu chpoce vactw
rpy3a (cm. B.2.2.3), CONpoBOXOAKWWECA NOABNEHMEM HAMPABNEHHOW BBEPX pEAKUMW Ha
KpaH B MECTE MOABECKW rpy2a. YKa3aHHaA peakUWMA MOMET ONpefeNATLCA U3 YyNpyroro gu-
HaMW4YECKOTD aHaNM3a KOHCTPYKUMW KpaHa. [pW oTCYTCTEMW Takoro aHanu3a guHamuude-
CKAW KO3 P MUMEHT Qs MOKET NPWHWMATLCA Ha OCHOBE AaHHbix 6223 wnw nonaraTbeA

pagHbim 03,
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6.5 Ocobble Harpysku

B.5.1 Harpyakn, BO3HWKA OLLME MPKU MOHTAME , LJEMOHT aXe W TPaHCNopTUPOBKe

HonsHbl yYWTLIBATECA Harpy3k, OeWCTEYHLWME Ha Kawgol cTaguw Npoueccoe
MOHTa¥a W OLEMOHTANA, BKNHOMAA Harpy3ku oT BETPa NPW CKOPOCTW BRTPA HE MeHee 8,3
mic [(auHamwudeckoe naeneHue getpa g =43 [a). bonee BelcokWe 3HaYeHWA MOTYT BbITh
YCTAHOBNEHEl ANA 0TARNbHEIX THNOE KPAHOB, pACCMaTpKHEE eMBlX CNELWaNbHEIMK YacTAMM
ANaHHoro cTaHgapTa. B HeobxoduMEIX cny4yanx 3TW Harpyakm 4onwHel belTe 00be AMHEHE B
KoMBWHauWKM cornacHo 7.2

MNpr HeoDX0QMMOCTW TalKe CHNEAyeT YYWTLIEATh Harpy3k, BO3HWKAHLLME MpK

TPAHCNOPTUPOBKE .
B.52 Harpyakw, ERCTBYHLWME HA Franepen, NNowankm u Apye cpeAcTBa 4ocTyna

Harpyakn, neiicTEyHOWME HA CpefCcTEa AOCTYNA NEPCOHANA K 3NEMEHTAM MaLUMH bl
(ranepew, NnowWwaaky, NECTHULEl, WX NepWna W Np.), CNegyeT CYMTaTk NOKaNbHBIMW. JTO
IHAMWT, MTO DOHW YMWTLIBAKTCA TONLKD NPM PacdeTe CPeACTE AOCTYNE W 3NEMEHTOB HECY-
LMY KOHCTPYKUWA, C KOT OpBIMW OHW HENOCP 8A,.CT BEHHO CBA3AHbI.

CepeucHblE NMNOWALKA W NEPMNAE PACCYUTLIBAHTCA HA CNELYHLIWE HATPYIKK:

— B MECTax, NpefHa3HaJYeHHbIX TONLKO ANA NpPoXo4a NepCcoHana, BepTHKaNnbHanA
Harpy3ka Ha HacTun coctaenAeT 1500 H w pacnpegennretcA Ha nnowagke 200=200 mm;

— MOPM30HT aNbHAA Harpy3ka Ha nepuna He MeHee 300 H.

- B MECTax, NPeAHa3HAYEHHbIX ANA BPEMEHHOMD CKNAAWPOBAHMA WHCTPYMEHTOE M
MaTEpHManoB, BEPTHKAaNbHAA HArpy3ka Ha HacThn coctaenAeT 3000 H w pacnpegenAetca
Ha nnowagke 400x400 mm.

KpoHWTeAHEl, NoOAoepHUBAKOLLME NNoWaaky © oBopyA0BaHWEM , paccYMTLIBaHTCH

Ha Bec 3Toro oBop yAOBAHMWA © YYETOM COOTBETCTBYHLLWX AMHAMUYE CKWX KO3t D MUMEHTOB

(Qy WK e

7 KombMHAL WM HArpy30K

7.1 Tabnnua KoM BMHaUMK Harpy 30K

PacyeTHble HaNpA¥EHWA, MCNONb3YeMbIE B KDWUTEPWAK pEEDTDCHDEDEHDCTH W non-

MMBEEYHOCTH 3NeMeHTOB MeEXaHW3IMOB W MeTallWYe CKWM X HUHETPFKHHH, BEbIMWCNAHKITCA Ny-
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TEM yNpyro-cTaTWYECKOro aHanM3a MeTaNNMYECKOH KOHETPYKUMK WKW MEXaHM3MOE N0 Me-
TOL4aM NPefeNbHBIX COCTOAHMA MW SONYCKIEMblX HANPAMEHWA HA JEHCTBME BCEX HAMMY-
30K, BXOOALWWX B ONpedeneHHyw kombunaywo. B gaHHom cTangapTe npegcraeneHa ob-
WaA CTPYKTYpa pacyeTHeIX KoMBWHAUKMA Harpy3ok. B 3aBMCHMOCTW OT KOHCTpYKLWMKM 1 OT
YCNOBMIW 3KCNNyaTaUMW oNpefeneHHOM TUNa KPAHOB 3Ta CTPYKTYPa MOMET BeITe KOHKpe-
TMIMPOEAHA MNW W3MEHEHa B MacTW COCTaeBa Harpy3ok wnu Habopa kombBuHaywi. [pw
MPaKTUYECKOM PacyeTe KOHKPETHOM KpaHa cocTaBnAeTCA Tabnwua Harpy3lok, COOTBET-
CTEYHLAA PEaNbHEIM YCAOBWAM Er0 IKCNNYaTaLMK.

CCHOBHBIE KOMBWHAUMKW HAMRYI0K ANA pacyeToB No KpWTepuAMm paboTocnocobHo-
CTW NEPBOM W BTOPOW rpynn npweedeHsl B Tabnuue 4. B rabnuye 5 ykazaHel onucaHwA cu-
Tyauwi, cooTBeTcTBywWMX kKombuHauwam Hampyaok. B tabnwuye B padel komBuHayum
Harpy23oK ANA pacdeToB Ha YCTOWYMMBOCTL NONOMEHWA KPaHa B NpOCTPAHCTEE (0T ONpo K-
OBIEAHWA) M YacTHele Ko3M ¢ MUMEHTE HAgeMHOCTH No Harpy3kam. PacueTHele KomBWHa-
UKW oBbeguHeHbl B rpynnel (cm. 5.5). Tpynna komMBUHaUWMA Harpyaok A COLepMUT pery-
NAPHBIE Harpy3kk, a rpynna komBuHauwil B — perynApHele Harpy3kn, ob ke AMHEHHEIE C He-
perynApHeimiA. [pynna C cogepnT KOMBWHAaWKWW, NpeacTaBnAWMe cobol COBOKYMHOCTK
PEFYAAPHLIX M HEPETYAAPHLIX HArpy3o0kK, 00 LeOWHEHHLIX © PA3NWYHEIMK BWOAMW WCKTHYK-
TeNbHBIX MW 0COBBIX HAMp Y30k,

Mpy BbIMUCNEHWW HANpPAMEHMA B KAKOM-NWDO 3NEMEHTE MAELUWHLI N0 YKa3aHHLIM
KOMBWHAUWAM HAarpy30Kk HanpaBneHWe AEACTEWMA PEBEPCHMBHLIX HATPY30K (MHEpPLWOHHbIX
CWN, DAaBNEHWA BETPA W Np.), 8 TAKKE NONOMEHWE MPYI0N0ALEMHOMD YCTPOWCTEA W pac
NONOMEHWE NOABMMHEIX HAarpy30K BelBupakTcA Tak, yTolkl B paccYMTEIBAEMOM 3NEMEHTE

KOHCTP VKUMKW CO30aEBaN0Ch Hanbonee HEEJ’IEFDI’IPHHTHDE HaNpA#EHHO e COCTORHKWE.

72 Wcnonb3zoBaHue TabNKUbl Harpy3okK

721 UbwWe nonoxeHn A

[nA BEINONHEHWA pAcYeTOB PY30N04LEMHOMD YCTPOMCTEBA WKW M0 3NEMEHTOB MO
kpuTepuAMm paboTocnocobHocTW HeobxoAWMMO KOHKpETW3WpOBATL KOMBMHAUMKM Harpysok
(Tabnuua 4) NpUMEHWTENBHO K NMPOEKTUPYEMOMY THNY MAlIWHLl W YCNOBMAM 3KCNNYaT a-
LKW, 3TO 3HAYMT, 4TO Ha OCHOBaHWKM 0BLWero onucaHuA komBuHauwi (Tabnwua 5) ponseH
BbITe YCTAHOBNEH KOHKPETHbLIM Habop Harpy3ok W BO3AEMCTEWH, YMUTBIBAEMBIX B KaXO0N
KOMBWHALWKM (MepeYeHb MEXAHM3MOE, COZLAHLWMNX JMHAMWYECKWE HArpy3kn, XapakTep K-
HEMaTHMYECKWX BO3OEWCTBWA, CMELLEHMA, YKNOHOB W Np.). HeobxogumocTe y4eTa maccel

rpy3a Npu pacdeTe KpaHa Ha OEeACTBWME CEWCMWYECKWX Harpy3ok (kombuHaywA CB) onpe-
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LOENAETCA B 3aBMCMMOCTM OT B0 HA3HAMEHWA M YCNOBWA 3Kcnayatauwu. Ykazanwa ob

3TOM 0% HEl COOEPWATLCA B TEXHWYECKOM 3a4aHUN WNW B HOPMaTHEHbBIX O0KYMEHTAX,
Mo nonyyeHHOMY NEPEMHK BO3AEACTEWA BbIMWCNAKTCA HOMWHANbHLIE 3HAMEHWA

BCEX HAarpy3oK ANA kawgol komBuHaumw. 3TH faHHbIe ABNANTCA OCHOBOW ONA AalkHel-

WErD BbIMWCNEHWA PACMETHbIX HArpy30K No METo4am NpedenbHblx CcOCTOAHWMA W A0NyCKa-

EMBIX HaNpAxHe HURA.
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TaGnwya 5— Onucadve komBWHauWa Harpyaok rpynn A, B, C

M pe ke

JnucaHwe

Al

KpaH B paboyem COCTOAHWKM, OCYLIECTENARTCA NOALEM WAW ONYCKaHWE Tpy30B B
LWUTATHOM pexumMe [0TPbIE FPY3a 0T OCHOBaHWA, TOpMOMEHKWE Ha cnyck). Kpome To-
ro, MOMHO CMMTaTk, MTO ELUE OAWH WKW OB3 MeXaHM3Ma paboTalwT B pexumMe pas-
roHa MNW TOPMOXEHWA. 3T0 COOTBETCTEYET BECbMAa WHTEHCUBHGLIM YCNOBMAM pa-
BOTel KpaHa C BbICOKOW CTEMEHBH) COEMELLEHWHA LBWHEHWA pasnudHbIX MEXAHMW3-
MoB. BeTep W Apyrue kKnMMaT WHMECKWE HArpY3KW M BO3AEACTENA OTCYT CTRYHT

KpaH B paboyem COCTORHWK, NPOMCXOANT BHE3ANHLIA chpoc YacTW NogHATOrD Mpy-
33. MHepUWoHHBIE cuNbl 0T paboTel ApYrux NPUBOLOE AONMHEl YMUTLIEATLCH, KaK B
kombuHaymn Al BeTep w gpyre KNWMaTHYECKME Harpy3kW W BO3LEWCTEBMA OTCYT-
CTEYHT

KpaH B paboJyem cOCTOAHWM C MPY30M, OCYWECTEBNARTCA PA3NOH WKW TOPMOMEHH e
MEXAHW3MOEB, WMEHLLNX 3HAKOMEPEMEHHBIA XapakTep HarpWKeHWA (NepenBuHe-
HWA, NOBOPOTA, WIMEHEHWA BBINETA CTPeNbl M Np.). B 3agWcMMOCTH OT YCNOBWA
IKCANYATALMK KpaHa 3Ty KoMBUHALWKD MOKHO pPACCMaTPMEETE NEW Pa3NWuYHbIX Co-
yeTaHwAx paboTawwmx MexaHuamoe. BeTep w gpyrve KIMMaTUYECKUE Harpy3ku W
BO3AENCT BWA 0T CYTCTBYHT

KpaH B paboyem cOCTOAHMM C MPY30OM, OCYLWECTBNARTCA PA3MOH MW TOPMOMEHKME
KpaHa MW TENEWKW NpW NepeaBMMEHWM NO peNLCOBOMY NYTH WK no gopore. Mo-
MYT TAKHE YMUTRIBATRCA WHEPUWOHHEIE CHNbLI 0T paboTel ApyMX NpUMBOLOE Kak anA
kombuHaymn Al BeTep w gpyrve kKnumaTHYe CKME Harpy3kw W Bo3LeWCTBMA OTCYT-
CTEBYHT

B1

Kpan B paboyem COCTOAHMW, OCYWECTBAAETCA NOALEM MW OMYCKAHWE TPY30E
(Mogbem rpy3a C «NOAXBATOMs, TOPMOMEHWE HA CNyck). Takke CNegyeT yuuTbI-
BaTb WHEPLUMOHHLIE cWNbl 0T paboTel ApyMx NpUBOLOE, AWHAMUYECKWE 3 d eKTbI
KOTOPBIX MOTYT COBNacTe © paboTol MexaHwama nogsema. [JedcTByoT BeTeEp pa-
Bovero COCTOAHMA, APYME KNWMATUYE CKME HAMp y3kM M BO3 A8 WCTEMA

B2

KpaH B paboyem coCTOAHMK, OCYLWECTENAETCA BHE3ANHLIA cOpoc YacTh NogHAToro
rpy2a. VHepUMOHHBIE cUNel 0T pafioTel Apyrux NPUBOLOB OOJMHBl YMMTBIEAThCA
kak B komBuHaumu B1. OeacTeyoT eeTep pabodero coCTOAHWA W AP YIMe KNUMAaTK-
MECKWE HATPY3KW W BO3AE ACTBKA

B3

KpaH B paboJyem COCTOAHWM C MPY30M, OCYWECTBAABTCA Pa3roH MW TOP MOMEHHE
MEXAHWIMOE, MMEHLLWX 3HAKOMEPEMEHHBIA XapakTep HarpPKeHWA (NepenBWHe-
HWA, NOBOPOTA, WIMEHEHWA BBINETa CTpensl M Np.). B 3agWcMMoCTH oT yCnoBW
paboTbl kKpaHa 3Ty KOMBWHA LMK MOMHO paccMAaTpUBaTh NPK Pa3NKMYHbIX KoMBKMH a-
UWAX MexaHuamoB. JefcTeyoT BeTep paboyero cOCTOAHMA W OpyrMe KIUMMaTHYE-
CKME Harpy3kW W B030ed T BWA

B4

B5

KpaHn B pabodem COCTORHMM C MPY30M, OCYWECTEBAASTCA PA3MOH MW TOP MOME HHE
KpaHa MAW TENEMKW NPW NepefBMKEHMW N0 PeNbCOBOMY NYTH WNW MO L0pore.
CnenyeT TaHe YYWTLIBATh MHEPLUWOHHBLIE CWJbl 0T paboTel Apyrux NpUBOLOE, BC-
N 3T0 NPeLYCMOTPEHO NpoekToM. JeAcTByHT BeTep pabodero cocTOAHWA W opy-
rMe KNMMaTHYECKHE HAarpyaku W Bo34 e CT BWA

KpaH B paboyem COCTOAHWM , OCYLUECTEBNAETCA NEPEEWNKEHME KPaHa NO HEpPOBHOM
NOBEPXHOCTM MAKM AOPOTE C YCTAHOBWELWEACA CKOPOCTBH W Nepekocom. OeRcTey-
BT BeTep paboyero cocTORHMA W AP YTWE KIWMaTWYECKME HArPy3kK U BO3AENCT BUA.

1

KpaH B paboyem cOCTOAHMKM, MPOM3EOLMTCA NOSEEM C 3EMAMW FPY3a C HanbonbLWed
CKOPOCTLH Nodkema (cMm. Tabnuuy 3)
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D ¥oHYaHue matinuusl 5

Mhpe ke CnucaHue
Cc2 KpaH B Hepaboyem COCTOAHWM, 3arpyeH COBCTEEHHBIM BECOM M Maccoi rpyso3a-
XBaTHoro opraHa. OelcTeywT BeTep Hepabouyero cocTOAHWA, Apyrue mMeTeopon o-
MMYECKUE W KINTMMAaTHYECKME HATpy3ki M BO34RWCTBUA
3 KpaH B yCIOBWAX JWHAMMWMECKWY WKW CTAaTUMECKMX WCNbITaHuin. CoveTaHue WHep-
UMOHHEIX clu 0T paboTel NPWEOLOE NEW AMHAMKYECKWX MCNBITAHWAX NPUHWMEETCA
kak gna komBuHayun Al wan Bl
oT C4 | KpaH C HOMWHANEHBIM PYIOM NPU CTONKHOBEHMW © Bydepom (C4), npw gelcTerM
no CF | cwn oT HaknoHa (kavadwA) (C5), npw agapwilHoM oTknoMeHn npueogoe (CB), npw
0TKa3ae mexaHwama (C7)
CcB KpaH B YyCNOBWAX AEWCTBMA CEMCMWMECKMX HArpy3oK, NP HEODX0aMMOCTH YYWThI-
BEETCA Macca rpy3a
c9 AKTMBALKMA CUCTEMbl 38 LWLUKMTEI OT NEpRrpy30kK
C10 | BHesanHsld cBpoc YacTw unKn BCEM rpyaa
C11 MNpoW3IBOOMTCA MOHT A%, A8 MOHTa¥ WM TPaHCNopT MPOBKA KpaHa

722 PacyeTel N0 METOAY NPEAENBHEIX COCTOAHMA

PacyeTtsl no MeTOOY NpefelbHBIX O CT OAH KA OCYLWEeCTENAKITCA B COOTEETCTEMHK C

532 PacyeTHa® Harpy3ka oT OeWCTBWA YCKOPEHWA a

y Ha Maccy M, BbIMWCNABTCA MO

it opmyne
By =ma, @y, wm B, =mg@ 1y,
e @, — YCKOpeHWe 0T paboThl fro MEeXaHWIma;

(P, — AMHAMUYECKUA KO3 G MLYMEHT,

[y — MACTHBIA KO3P D MLKEHT HALEHHOCTH N0 il HATPY3KE;

g — yckopeHue ceobogHoro NageHws;

Yy, — KO3 P MLWEHT OTEETCTEEHHOCTK (pUcka).

Pac4yeTHan Harpy3ka oT GElCTEWMA HOPMAaTHBHOW CWNbl F,r MHOTO MPOMCXOMOEHKWA

(HanpwMep, BETPOBOM HArpP Y3KW) HAXOAWTCA Kak

FJ = F.Ftr'p.J'TJTH'

JHaYeHue HDEI:IJI:IJHU'HEHTEI OTEBTCTEEHHOCTW KpaHa WKW PAaCCMWTBIEAEMOMD  ane-

MeHTa 7y, YCTAHAaBNWBAETCA B 33BUCMMOCTW OT pUCKE, HDTDFII:IH Co3faeT BOAMOMHOCTE

BOIHMKHOBEHWA OAHHOr0 NpefentHoro cocToAHWA (cm.@.4). PacyeTHoe HanpAmeHwue no
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Kauool KombuHauun Harpy3ok pynn A, B wnw C BEINMCNABTCA C YMETOM BCEX HArpy3ok,

BXOLALMY B KOMB MHA LMWK,

2B
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f.2.3. PacyeTel No MeETOAY OONYCKAEMEIX HAMPAME HWRA

PacyeTwl no METOOY O0NYCKaE Mbl X HEI'IFJH}I'IEHHIH OCYLWEeCTEBNAKITEA B CODTEETCTEBMHA

© 5.3.3. PacyeTHan Harpyska oT AeMCTEMA YCOKOPEHWA HA Maccy mg BbIMMCNASTCA No

opmyne
F,=ma,®, win F,=mgp,.

PacyeTHan Halrpyaka 0T OeWCTBMA HOMWHAaNBHOW CWNbI F

e MHOMO NpOoWMCoxgeH 1A

(HanpwmMep, BETPOBOW HATP Y3KK) HAXOAWTBCA Kak
F,=F,9,.
D Bo3HadeHWA gaHel B7 2.2,

PacyeTHO® HanpAweHWe No kawgol kombwuHayww Harpysok rpynn A, B wnw C BbI-

MUCNABTCA C yMETOM BCEX HArpy3okK, BX0OALMX B KOMBWHaun0.
.24 KombrHauww Harpy3oK ANA NOATEE pPHARHWA HeCYWe W cnocobHoCTw

Pacyetsl no kputepuAam pabotocnocobHocTw || rpynnel npouseogATCA No MeTogy
NpefenbHblX COCTOAHWA WAKM No METOAY OONYCKAEMbIX HANPAMEHWA No KOMBWHaLWAM
Harpy3ok u2 rpynn A, B w C koTopele hopMUpYHOTCA B COOTEETCTEMM C TUMOM KpaHa W
YCNOBWAMM &ro 3kcnnyatauun. [Tpuw 3ToM WCNoNb3YHTCA COOTBETCTEYHILLME KO3H duyw-
EHTBl HAZE¥HOCTW WNW 3anaca MPOMHOCTW, NpUEefeHHble B Tabnuuye 4. B komBuHayuum
rpynnel B MoxHD BKNHOMATE MAKCUMaNbHOE PEAaNbHO BO3MOMHOE B 3KCNNyaTauWKu COMET a-

HWE MEXaHW3IMOE.
725 KombwHau M Harpy3ok 4na NoATBEP MO HMA 40Nr0BEYHOCTH

PacyeTsl No KpUTEPWAM LONMOEEYMHOCTW NPOW3BOLATCA N0 METOLY LONYCKEE MblX
HaNPAMEHWA No kKoMBWHALWAM Harpy30K, NpeACTaBNEHHEIM B rpynne A W, B He ob xo4uMbl X
cnyyaAx, B rpynne B. [InA pacJeta Ha coONpoTWMBNEHKWE YCTANOCTH BEOLATCA CNELWANbHbIE
KOMBWHALWKM HATPY30K ONA BbIMWCNEHWA MUHWUMANBHBIX HANPAMEHWA B PACCYWTRIBAEMOM
anemeHTe. B pacuyeTax 3NeMEHTOB MalUWHLI Ha AONTOBEMHOCTE UTYPUPYOT Takke AaH-
Hble 0 KONIMYECTEE HATPYMEHWA WKW ANWTENBHOCTM BOILEACTEBMA. FICTOMHWKOM 3THX gaH-
HblX ABNAMTCA MPYNNbl pexumMa paboTel MexaHM3MOE W KpaHa B Uenom. CucTemMaTu3aywsa
Harpy3oKk ANA PpacdeToB  LONMOBEMHOCTW  MPOM3BOAWTBCA B COOTBETCTBMM  ©

MpunoxeHnem A
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726 KomBWHaUWMW Harpy2ok gNA NOSTEEPHAEHWA HECYLLEW CcnocobHOCTH NpU MOH-

Taxe, JeMOHT axe W TRPaHCNOPTHUPOE Ke

[MoaTeEpMARHWE HecyweW cnocobHoctk no kombuHauww Harpy3ok C11 ponwHo
BBITE BEINODAHEHD ANA Ka¥O0W CTaguW NpoUecca MoHTama W gemoHtaxa. [pu aTom npw-
HUMAaHTCA BO BHWUMAEHWE COOTBETCTBYHLME 3THM CTaguAM Harpy3ku M WX COMETaHWA, a
TakHe NONOWEHWE M YCNOBWA 3AKPENNEHUA 3NEMEHTA MalWMHE. B HeobxogumMelx cnyvanx
BEINONHAKTCA aHANOMMYHBIE PACYSTRI NO HarpyIkam, BOIHWKAHLLUWM NpU TPEHCNopTHpo B-

K& W3OeNWA.
727 PacyeTbl 0nA NOATEE pPHOEHMA MECTKOCTM

CrpaHWdeHMe yOpyrux nepemMelweHnil M koneBaHni KOHCTPYKUMKM KpaHa WMMeeT
CNenyHLWmMe Lenu:

— NPeAOTEPALLEHWE CTONKHOBEHMA 3NEMEHTOB KPaHa WNM TPy3a C OKPYHAHILLWMW
obbeKTamMK;

— obecnevyeHME 338aHHOR TPAEKTOPKMW NEPEMELLEHWA TPY3a C MUHUMAaNbHBIMK KO-
NnebaHnAMKM 1 NDBLILWEHWE NPOW3BOANT BIEHOCTH Kp aHa,

— obneryeHne W NOBLILWEHWE KoM OPTHOCTW TPYAE ONEpaTopa KpaHa,

— obecnedeHWE NPOBKTHBIX YCNOBWA PA3roHa U TOPMOMEHUA MEXaHW3MOB C yYeTom
ned opMauMi NPONETHOTD CTPOEHWA NOL Ha M y3KO |,

— NpenoTEpaeHne KoneBaHwil M OTHOCHTENEHOMD CMELUEHWA YaCcTel MEXaHWIMOE
KpaHa, NPUED AALLWM X K MX YCKOP EHHOMY M3HOCY.

Ecnwu tpebyeTcA noATEEpMOEHME HECTKOCT W 3NEMEHTOR KpaHa B  OpMe NP OBER KW

NepemeLLEH Wi (CT aTWYE CKa A MECTKOCTL), pACcYET BRINONHASTCA B ) OPME YCNOEWA

A _[a]
L |L
roe A— nporwb oT AeACTEMA HOMWHANbHLIX 3HAYEHWA CWN TAMECTW, CO3AaHLWMX Nepe-
MEHHEIA Nporud, T.2. 0T CUN TAMECTH MPY3a W TRNEMKN (BCIW OHA BCTh);
L — xapakTepHbIil pazmep, OTHOCMTENEHD KOTOP OO HOPMUPYETCA Npornb;

A
— | —AonyCKaemoe 3Ha4MeHWE OTHOCWTENBHOMD I'IFII]FHEH.

L

B CNyMaA X, Korga TFIEE}I'ETEH NoATEE PHOEHKE AWHaMWYE CKOW MECTKOCTH, T. 8. npo-
EEPKKW YMacCTOT WNKW BERpEeMEHKW 3aTYXaHWA KonebaHui KOHCTRPYEUMWK , 3TH XapPakTe pUCTHEW B bl-

MUCNAKTCA MPKW HANWYHUKW TPY3a Ha MPY3033aXEATHOM OpraHe W TaKoM pacnonoxeHW afe-
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MEHTOE KpaHa, NpW KOTOPOM NONYMEETCA HAMMEHBLWARA YacToTa konebaHui.

f.28 YuyeT pacnpedeneHnA Macc kKpaHa

7281 lNMpw pacyeTe 3NEMEHTOB KOHCTPYKUMMW KpaHoB Heobxogwmo yyWTbIBaTh
GnaronpuATHoOR W HebnaronpuATHOE BO3AEWCTEMA MACC KPAH3 Ha Harpy»eHHocTb pac-
CMaTpMBAEMOMD 3NeMeHTA. [1pW aHanw3e HanpAXEHWH MAcca CYMMTAETCA OKa3kblBaHILLE WA
braronpuATHOR BO3OEACTBWE, BCNW B YEENMMEHME CHWMAET B PAcCMaTpUBaEMOM 320 e-
MEHTE KOHCTPYKUMW PAcCYETHOR HanpAMEHWE, W HebnaronpuATHOE — echW yBEnWdWEBaeT

Bro.

PucyHok 6 —BnaronpuwATHoe (&) W HeBnaronpuATHoe (6) BO30EACTEWE MAcchl NPOTMEOEEC A

Tak, npyw HanW4WKM rpy3a NpOTMBOBEC OKa3bIBAeT DNarcnpuATHOE BO3NEWCTEME —
yMeHbWaeT narnbawwmi moment L B bawHe wpaHa (pucyHok B,a), a npu oTCyTCTBUMKM TpYy-
3a (pwcyHok B, 6) — yBenwumBaeT MoMmeHT L, oka3slBaA HebnaronpwATHOE BO3OEWCTBME.
Mo oTHOWEHWK K YyCHAKK caThA B baliHe npoTueoBec B 0boWx cny4aAx oka3blBaeT He-
bnaronpwATHOE BO3OEACTENE — YESNWMKMBART CHY CHATHA.

7282 MNpw pacyeTe nNo MeToLY NPefeNbHelX COCTOAHMA 3HAYEHWA MACTHLIX KO-
3th P MUMEHTOE HALEMWHOCTH 4NA mace kpaHa (cm. Tabnwubel 4 w B) eslbupatwTca no Tabnu-
ue 7 B 3aBWCUMOCTM OT 3 ekTa WX BO3LEACTEWA Ha PacCYWTHIBAEMbIA 3NEMEHT KOH-
CTPYKUWM [cm.7.28.1).

7283 [Npw pacyeTe No MeToAY AONYCKAEMbIX HAMNPAXEHWA 3HAYeHWe obWero Ko-

3 PULMEHTE HANEKHOCTH Y, NPUHAMABTCA, Kak yka3aHo B Tabnwue 4, ogHako maccy

INEMEHTA KOHCTPYKLWW KpaHa © BnaronpuATHeIM 3 § eKTOM CHIDKEHT YMHOMEHWEM E€ Ha
KO3 h MUKMEHT pEayKLWK:

Yyed =B85 ANA KOMBWUHAUMA Harpyaok A;
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Voed =08  ANA kOMBUHAUMA Harpy3ok B,

Voed =085 nna kombuHaymia varpyaok C.

TafGnwuya7i —3HaYeHWA YAcTHbIX K03 H ML WEHTOE HAOEMHOCTW ANA Mace YacTel KOHET py k-

LMK KpaHa
MeToq, KomBWHaumWA Harpyaok no Tadnuue 4
onpegene- A B ¥
HWA Macc Hefnaro Bnaronpu- Hefnaro- Bnaronpw Hefnaro- Bnaronpw
KpaHa W X | MPWATHIA ATHBIA MPMATHBIA ATHbIA NPHATHLIA AT HblA
LEHTpOoE ap e ap ekt aphenT afperT IpperT apdiekT
TAMECTI
BriMWcne- 1,22 0,495 1,16 0,87 1.1 1.0
HWUEM
Baeewwea- 116 1.0 11 1.0 1,08 1.0
HWUEM

/.29 YacTHble ko3 ¢ MUMEHT Bl HAAEMHOCT M NA NepEMELLEH WA (VKN OHOB)

BEFI}{HHE W HUHHKWE 3Ha4eHWA YaCTHbIX HDBI:IJ dJHuHEHTUE Ha Ae¥HOCTKH , OT paxa H-

WME BO3MOMHBIA pa3bpoc Harpy3ok, BO3HMKAKOLWWX B PE3YNbTATE NPEeAHaMEpeHHbI X

(NpEAYCMOTPEHHBIX MPOEKTOM) CMELWEHWA, NpuBefeHbl B Tabnuye B, Takwe cmewgHWA

MOTYT BO3HWKaTER, HanNpuMmep, BCNeACTEWME NPpedBapWUTENbHOMD HaTAMEHWA 3aNeMeHTOEB

KOHCTPpYKLMWK KpaHa ANA BblBOpKW 3330p 0B, CO3AAHWA CUN TP EHWA U 4p.

JHAYEHWA YacTHbIX HDEI:IJI:IJHU'HEHTDE Haex®xHOCTH ONA CnydaeB HenpelHaMepeH-

HblX CMELLEHWA (Hanpumep, oD YCNOBNEHHLIX OONYCTHUMBIM YKIOHOM pabodel nnowagkm,

HEpaEHUﬁ UCH,JJ,HUH OCHOBAHWA, W3MEBHEHWEM pPEACCTOAHWA MexOy pefibCamMmi W 4Ap. B

OnpefeNeHHbIX NPOEKTOM Npefenax) npueeiedsl B Tabnnuye 9.

Tabnwyald — 3HaYRHWA YACTHbIX KO3 B MUWEHTOB HAAENHOCTW ANA CNyYaee Npea-

HEMEP EHHBIX CMELLEH Wi

3HavYeHWe YJACTHOrO Koad-

KomBrHaUKWW Harpy3aok no Tatnuue 4

P WULKWEHT 3 HAOEHHOCT W ";'p A B C
BepxHee 1.1 1,08 1.0
HumHes 059 0,85 1,0

Tabnwya9 — 3HaYeHMA YaCTHBIX KO3(  MUMEHTOB HAQEXHOCTH ANA CNYYAER He-

NpEeLHaMEPEHHbBIX CME LLIEH Wil

3HaYEHWE  YACTHOrO KomBWHaUWKW Harpy3o0K no Tagnuue 4

Koa g MyneHTa

HaABKHOCTH 7f A B c
1.1 1,08 1.0

Yy
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73 Koadpchuum eHTbI HADEXHOCTH ANA NPOBEPKH YCTONYMBOCTH KpaHa oT

ONpoKHALIBAHHA

B tabnuue B npueegeHbl ko3 G MUMEHTEl HALEMHOCTH ANA NPOBEPKM YCTOWMME O-
CTW KpaHa oT onpokMALIBAHWA ANA OCHOBHLIX KOMBWHauWiA Harpyaok Al A2 B1, C2, C3,

C4 CB, C8,C9, C10,C11. B pacyeTax ycTOWYMBOCTW OT ONPOKMOBIBAHMA NO YKa3aHHLIM

KoMBWHaLWAM Harpy3oK BCE OWHAMWMECKWE KO3( G ULMEHThl, 38 MCKIHONEHNEM Py

NPUHUMAKTCA PABHLIMW BOMHKLE. 3HaYeHuA 5 W (y onpegenAwTca no 6223 w648

COOTBETCTBEHHO, M NpUHUMAatOTEA pagHeiMi 01 ecnn nonyvaetcA Bonbwe.
74 KoacpchpuuneHT 0 TEETCTBEHHOCTH KOHCTPYKLUHM

Koath h MUMEHT OTEETCTBEHHOCTW PACCYMTLIBAEMOND 3NMEMEHTa KOHCTPYKLMM 7,

BelbvpaeTcAa no Tabanue 10 B 3aBUCHMMOCTW OT KNacca OTERTCTBERHHOCTM KpaHa (Tabnwua
11) W Knacca OTBETCTEEHHOCTW 3NEMEHTA KOHCTpyKuwK (Tabnwya 12). OnA Hepabouvero

COCTOAHWA MOMET DbiTe NpUHATD y,= 095,

Tadnwyaill —3HaYeHWA K03 M WEHTOR OTBRTCTE EHHOCTH Vs

Knacc o Te2 TCTEEHHOCTH 3NEMEHTA
Knace oTEETCTEEH-
HOCTW KpaHa
1 2 3
1 1,16-1 34 1,101 ,22 1,10-1,22
2 1,101 22 1,051,186 1,001 10
3 1051 16 1,001 10 1,00

TaGnwyaill —Knacckl OTERTCTEEHHOCTH KPAHOE

Knacc oTEeTCTEEH-

OEnacTL NPUMEHEHWA KpaHa
HOCTH KpaHa P P

KpaHel, NpegHasHadeHHele AnA paboTel © ONACHBIMKA MPYIAMK, HAMPUWMED,
1 OTPABNAK WM W BIPLIEATHIMKA BEWECTEAMKA, TOPAYMMK MPYIAMIA, 8 TAKKE
KpaHb! My3onogsemMmHocTel Gonee 200 T

KpaHel obwers HasHaqYeHWA W cneyManeHele MPyIonofsemMHoOCTR go 200 T

2 BENHOHHMTENBHD
3 KpaHel rysonog temHoc T 4o 10 T Bce gpyme, He yKasaHHbie B knaccax |
M2
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TaGnwyail? —Knacckl OTERTCTEEHHOC T 3NTEMEHT OB KOHCTRYKLMIA
Knacc oTeeT-
CTEEHHOCTA 3NE-
WEHTE KOHETRYK- SNEMEHT I KOHCTPY K LIAW
LM
¥opoBEaA pama, NoBOPOTHA A W HENOEOPOTHA A NMNATHOPMbI, BbIHD CHBIE ONopbI,
1 OMopHO-NOEOPD THOE YCTROACTED | NPONETHOE CTPOEHWE W ONOPHBIE CTOMAKK KpE-
HOB MOCTOBOM THNE&, NOPTaNbI, KONOHHBI W KARESCH! NOpTanbHbIX KREHO B
2 CTpenksl, b, NPOTA BD BECHBIE KOHCD MK, TENEHKW, KOHCTRYKUMK KEOHCONEHBIX
Kp&aHOB
3 Apyrve 4yacTH KpadHa , He YEa3aHnHbie BEnaccax 1u 2
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MpunoxeHue A
(0DA32arensHoe)
CHMCcTeMaTt M3aLMA UWKNHYecKHX BO 3064 CTBHIA

A.1 CHCcTeMarM3auMa UMKTMYeCKMX BO30SHCTEMIH HA MEeTaNnnNHY ecky0 KOHCTPYKLLHIO

A1 PewuM UWKNWYECKOrD HAarpys#eHWA MEeTannWdyeckol KOHCTPYEL MM XapakTeprayeTcA
rpYNNon knaccudukauny kpada (TaGnuua A1) [2]. Kamood rpynne knac cuf vEaummn ¢ ooTBETETRY eT
pAL COMETAHWIA KNACCOB WMCMNONL30B aHWA, W PEXNMMOE HarpyseHWA. Knactc Mcnonk3oB aHWA onpe-

JenAeTcA KONWYECTEOM UMKNOE paboTel KpaHa 33 CPOK chyxidbl C'T (Tafnuua A.2). Pexwm Harpy-

WMEHWA XAPaKTEpW3YETCA 3HAYEHWEM KO3 GWUMEHTA pacnpefeneruA Harpysok Kp (Tabnuua

A.3), KOTOPBLIA EbMWCNASTCA KK
i

Kp=5 C(E
1 C‘I P
(A1)
rae C"I — KONMWYECTEO UMKNOER DEEDTI:I KpaHa C rpy3aom Maccnﬁ _.;_E:,
Cy =" C, —0Bllee KONWIECTBO LWKNOB PaBOTLI KpaHa 3 CPOK CYB;
L

P — rpyaonogkemHocTe KpaHa.

A.2 CHCTeMarM3auMa UMKIMYeCHMX BO3JeHCTEMH HA 3NeMeHTbl HeXaHHIM 0B

McxoOHY 0 WHD OpPMaUKMID O Harpyakax 4nA NPoekTWPoE aHWA INEMEHTOE MEXAHMIMOE 3a0aeT
TpYNNa knacckf MKaumn Mexadnamos (Tabnuua A.4) [2]. 3Tol rpynne cooTBeTCTRYET PRI codeTa
HWIA KN accoB WENONb30BaHWA, KOTOPbLIE ONPeaenAnT bWy NpOAOTHUT ENEHOCTE MCNONB30BAHWA
MEXAHWAMA 33 cpok cnysdbl (Tafnuya A R), W PEMMMOB HATPYMEHWA, CEA3AHHLIE CO 3HAHEHWEM
koah  MUMEHTa pacnpeneneHWa Harpy3ok (TaBnuua A.B), KOTOPLIA BLIMWCNASTCA KakK

3

t [ P
E.=%5"2x| = | | A2
Z,:%P (A.2)

TAE
rAe f, — NPOAOTHMTENEHOCT MCNONL30BAHMA MEXaHUIMA MPN YPOBHE Harpyakm P,

ty = Zf: — 0fWW,aA NpogoN#MTENLHOCTE MEMNON LI0E AHWA MEXAHWIMa;
L

P —3HaueHre Hanbonkll el Harpyaky, NPUENaAeIBAEMOR K MEXaHUINY.
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Tadfnwua A1 -—Tpynnel KNaccHd MEALMKW PEXAMOE PAaBoTel KPAHOR

P exiam Knacchl MCNoNBI0EAHK A
Ha M yHEHMA Lz Li Lia L Lia Ufs L Uiy L Lig
2 - - A1 A2 A3 A4 A5 AE AT Ag
Q2 - Al A2 A3 Ad AS AG AT AB -
Q3 A1 A2 Al Ad AL A AT ] - -
&g a2 A3 A4 Ao AE AT A5 - - -
Tabnwuya A 2 —-Knacckl WCNOMNe308 aHWA TaGnwya A3-Knacchl Harpy#eHWA
KpaHa
Knacec ncnone- FKonuwyecteo uukno B pabo Tl P exaam Koadh dvupeH T pacnpene ne-
30BaHKWA CT Ha My HEHW A HWA HaMyIok Ky
Lip He Gonee 1 5109 (e B He Bonee 0,125
Ll Ce 1610% 032104 Gz Ce. 0,125 800,250
LIa Ce 32104 o6 3104 Qa Ce. 0,250 a0 0,500
L3 Ce 6310%p01,25105 g Ce. 0500 got 000
Lla Ce 125105025905
Llg Ce 251050050105
Ll Ce 50490580 1,0108
Lz Ce 10105 402,0108
g Ce 20108 po4 0108
Lls Bonee 4 0108
TaGnwya A4 —Tpynnel kNaccKMHALMK PEXRMMOE paloTel MEXAHW3IMOB
P exam Knacchl MCNoNbIoBaHK A
Ha M yHEHW A o N T2 A Ta TE TE T3 T8 g
L1 - - M1 [ e M3 w4 WS ME M7 M
L2 - W1 M2 M3 M4 MS ME M7 M -
L3 M1 M2 M3 M4 M3 ME M7 M - -
L4 M2 M3 M4 M3 ME M7 M - - -
Tabtnwuya A5—Knacckl UCNONLIOBAHWA Tabnwuya A6 —Knaccel Harpy*eH1A
MEXaHWIMOB
Knacc menono- OBuwaa Npogon 4 TENEHOC Te P& wam Kozt vy edT pacnpe-
30BaHKMA MEnons3osaHis £y ac. HamyHeHHA AENEHWA HaM yIoK Ky
To He Gonee 200 L+ He Bonee 0125
Ti Ce 200 g0 400 L= Ce. 0125 80 0,250
T4 Ce. 400 po 500 L Ce. 0,250 g0 0,500
T3 Ce. 800 po 1600 La Ce 0,500 p01 000
Ta Ce. 1600 go 3200
Te Ce. 3200 o 6300
Te Ce. 6300 po 12500
Ts Ce. 12500 go 25000
Ta Ce.25000 po SO00O0
Ta Ce. 20000 o 100000
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MpunoxeHue b

(pexoMeHayeMoO€)
Knaccbl nog beMa rpy3on o, beMHbIX Kp aHoB

B.1 PekoMeHpALUMH N0 BLIDOPY KNAcCOB NOOLEMa

I'OCT 32579.1-2013

FekomeHdauWMn No BeBopY KNaccol NoALeMa NpWeEedeHel B Talnuue 6.1.

TaGnwya b.1—-Tpumepskl Bplfopa KNACCOE NOOLEMA TPY30N00LEMHBE KpaHOE

Tun kpaHa Knacc nogwema
FpaHbl C pyYHBIM YTPE BNEHK EM HC 1
MoHTaxHbIE KpaHbl HZ1, HC2
KpaHbl 4N A reHepaTORHEIE CAND BRIX CTAHUMA HiCA
CEnagckre 1 aHel C NPepbIBNCTRIM PEXHMMONM paboTol HC2
Crnajckre Kpadsl, WMPoKo 3aXEaTHeIE KpaHelikpad -Bankk, KpaHsbl HE3 He 4
W MXTOBOMD ABORA C HENPERLIBHEIM PE HAMOM palbo Tbl '
Llexoeble KpaHb HC2 HC3
MocToERIE KpEHRI, MALPEBNWYECKWE KPEHE! C 3aXBaATOM HC3 HC4
KpaHbl 40 A NMTEMHB UEXOE HZ2, HC3
Konopueebie KpaHel HZ3, HCA4
FpaHel o0 A pasgesadya CNMTEOE, 3aMMYy3oYHbIE KpaH b HC4
Ko BoYHBIE K 8HBI HC 4
TpaHenopTHeIE NNaTS op Mel, NONYNORTaNBEHbIE KpaHbl, NopTanbHble HEa
KpaHbl & TENERKEMA MK NoBORO THhIE KpaHbl
TpaHenopTHeIE NNaT op Mel, NONYNoRTaNbHLIE KpaHbl, NopTanbHbIE HC3 HC 4
KEpaHbl © TENERKEMA WK NOBOPR0 THEIE KPaHbl © 3aXEaTom '
CypoCTROMTENEHEIE KPaHE!, HpEaHB! A5 A CTANENER, MOHTAMHBIE KPAH bl HEa
C KPI KoM
MopToEble KpaHsl, NOESRC THeIE, NAABYHHE KPpaHbl, NOBOROTHLIE Kpa- HC 2
Hbl © HEMOW BAKHONA CTRENDA 1M C KRHoKoRM
MopToBble KpaHsl, NOESRC THEIE , NNAEYHHE KPaHbl, NOBOROTHBIE Kpa- HE3 HC 4
Hbl C HEMOW BARHON CTRENOA M 3AXEATOM MM M3 HATOM '
Mnaeydme KpaHe! 4NA TAKENBIX peXrMoE paboThl, KO3NoEble KpaHe! |HC1
FpaHe! 008 NOMEY3IEM CYA0 B C KRPRKOM HC2
FpaHel 008 NoMRy3EK CYL 06 © 3AXEATO M KA MaMHUTOM HZ3 HC4
Baw eHHbIE NOBOPOTHEIE KPEHE! 4 NA CTROWTENEHOA NROMEIL NEHHacT HEC 1
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Dxory aque madnuysl 6.1

Tun kpaHa Knacc nog, wema
MoHTa#HbIE K aHEI, MAYTOBBIE KPEHL! © KPKIKOM HCq, HC2
MoEopoTHLIE KPaHE! HA HWENEIHOM OPOHHOM X00Y C K3 KKOM HC2
MoBoRpOTHRIE KRpaHE! HA MENEIHOL OROHKHOM X040 Y C 33 XEATOM UK HC3 HC4
W& THHATOM '
HEenesHom opoXHBIE KPaHel, AONY ILEHHBIE K paboTe Ha Noe 35ax HC2
ApTomob MbHBIE KpaHbl, MoBMNBHBIE KPAHEI C KRHIKOM HC2
f:h:umuﬁmnthle KEpaHbl, MOBWUNBHBIE KpaHbl © 33X BATOM KK MaTHK- HC3, HEA
ABToMOBE MNbHBIE KpaHbl AN A TAKE NbIX PEXAMOE paboTel, MOBUNBHbE HCA
KpaHsl g N8 TAKENLIX PEXUMOE paboTsl

b.2 HnnwcIpauMd THNOB NPHBOAOE MEeXaHW3M a oA bLeMa

Mnnio cTpaunK paaniyHbix TUNOE NPWEOO0E NPeAcTasneHsl B Tabnuue 6.2

TaGnwya b.2 — Tunbl NpWE 000E MEXAHWIMOE NOALEME TpY3a

T WMkl NPWEGN D E MENAHMIME Mo LEME

HD1: npBeog He MoxeT pafoTaTh HA 3aMEe] NEHHON CHOPOCTI

ik

g

t=4 W= Wnox

iy g

AN

JABMCMMOC TR OT BREMEHM.
t= 0 nycK g BM@TENA NpMBOLE

t= & Hadano HATAXEHWA KaHaTa [t = 0)
t= & Hadano Nog eema mpyaa

PerynapHaa Harpy3ka (koG mawgan & Bl
P = P pin T BV, g
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HDZ: onepaTop HpaHa MOMET BbIBPaTh peExM paboThl HA NOCTOAHHOM JaMELNEHHON CHOpOCTH

ful

(11

Mpd

0e &

t

3aBMCUMOCTE OT BREMEHI

t={ Ny gBUETENA MEWBOLE,
t=# W= s

t= & Hadano paImHa 1o W = Wres |
£ W= Wma

& Ha4aN0 HATAMEHWA KaHATa,

B HaYano Nogeema myaa.

[T
nmn unn

PerynapHelie Ha @y (KomSuHawan &, BY
B= Bt BV,
F:ma:.('?ﬁ) =Myg +IP:: [Fhi - mh'g]l

e Fm — MBKCUMBNBHOE  YCUNWE MPUEBOLA M
pasmHe L0 W = Wmax

Mok niowiTeneHeE Hampya (KomGuHaoma C1);

';D_" = qp_‘.m +.BEU},HH!

HD3: cvcTema yIPSENEHWA NPMBOLOM NOGBEME PY3a obecnEYMBIET NOCTOAHHYIO 3AMELNEHHYWIO CROPOCTE 00
OTPbIEA (NPMOLHATAR) PY38 OT 32N

Mapametpbl Mpueoga HD3 B wenom aHanonidHel HDZ, ogHako mpaHTypyeTcA, 4To ta< ta, nockoneky 6 HD2 am
YENoBEWE MOWET, B obuem cnydae, He obecnewBaThen.

HD4: GeccTmeHYaTos yREENEHWE YEENHYEHIMEM CHOPOCTI

G

I'J.l:-l‘.

faby

myg

0 &

JaBMCMMOCTE OT BREMEHH.

t=0 nNyck geM@TENA MEWBOLAE,

t=F w= wWmnm

t= & Hadano HAaTAKEHWA KaHaTa (12 = 0
=58 Hadano Noj bera pyia.

PerynapHele HaMysH (KomBuHauM9a A, BY

v
e
Py = Py T 5 "

=

Mok o9 TenbHBE HaMy3d (KonmBuHauma C1):

'::I;'_:. = m_’.m +-'{;2U1'r.nuu.
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D ¥oHYaHue matnuus 6.2

HD5: BeccTVNEHYATRE YIPEBNEHWE MIMEDLOM C 3BTOMATHYECKIM KOHTRONEM Y0 BHA LUHARMAYSCHAK HA Y30 No
YCNOBWID, HTO fz HE NPEBLIWAET Pamn
€

JABMCUMOCTE OT BREMEHK

t= 0. nyck gBMraTena NpyeoLs,
mak t= & w = Wnax

{= & HaYano HaTAXEHWA KaHa TS,
t= & Ha4ano NogBEMA MPY3E.

i

PerynapHere Hap y#K (KomBuHawm A B

P =
o Mokn iowTensHele Ha sk (KombBuHauma ©1)
£ t
- v
F Pr= P T 52 k':“
- P g o
0 t; ty t
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MpunoxeHue B
(0 DAzaTENLHOR)

BeTpoBLIe Harpy3xkm

BeTpoBan Harpyska, OeWCTBYIOWAER Ha 3NeMeHT rpy30Mo4beMHOro yeTPOWCTEE WKW TPY3,

BbIMWCMARTCA MO ) OpMy e
Fo=p,A (B.1)
e p, — CYMMapHanA pacnpeqen eHHan BeTPOBan Harpy3ka Ha edWHULY HaBeTPEHHOA MNowanw;

A — HaeeTpeHHan Nnow aasL INEMEHTa WNK Tpy3a.
CyMMapHaA pacnpedeleHHan BETPOBan Harpyaka, paBHan cyMMe CTaTWHECKOR W JUHaMK-
YecKol COCTABMAKL MK, BELMWCNARTCA Kak

p,=1+3mOKp, (B.2)
Ae p — pacnpefeneHHan BETPOBaA Harpyaka Ha sOWHWLY NNowagw AnA pafodyero Wnu HepaBo-

Yero COCTOAHWA, KOTOPYK ChegyeT BeMWCNATE No FTOCT 1451,

E — ko3 MUMEHT, YYMTLIE A0 WA BEPOATHOCTL NOABMNEHMA BETPA MaKCUMansHoW cko-
POCTA B 3aBMCMMOCTMW OT CPOKa JKCMNyaTauMy KpaHa, 3Had eHWe 3Toro Koad g uuneHTa anq BeTpo-
BOW Harpyakn Hepabodero COCTOAHMA NPWHAMAETCA no Tabnuue B.1, ANA BETPOB 0N Harpyakw pa

Gouero cocToAHwA K =1;

P, — K030 HULNEHT NyNbcalM BeTpa, 3aBNCAWNA OT BbICOThI PACcMONOKEHWA HABETpEH-

HoW nnowagw (Tabnuua B. 2);
£ — OWHaMWdeckKil K03 dWLKMeHT, 3aBWCALWA OT Nepwoda ceobogHeX KonebaHuiA KoH-

CTPYELMW.
AHaHEHWA Koad hULUMEHTA NPUBOOATCA B CMNEUWanbHbIX YacTAX cTaHdapra. Mpu oToyT-
CTEWMKM HEOBXOAMMBIX OaHHLE MOMHO WCNONL3I0BATE COOTHOLW BHWE

£=3,4(1-0,7¢%), (B.3)

rae T — nNepuod ceoBoHsK KONeGaHni KOHCTPYKELMW KpaHa © rpy3om no nepeomy Toly, ¢ Ans
rpyaa npouseenenne pp k= 0,1

3HadeHWE HABETPEHHLEK MNOoWAadsR 3aNeMEHTOE W Mpy3a HaxoJWTCA no yeasaHwam MOCT
1451. HageTpeHHAA MNOWAaNL TPY3a ANA KpaHoe rpy3onodbemMHOCTe Gonee 100 T onpegenAeTCA
B 33EWCUMOCTM OT TEOMETPMUECKIY XapakTEPWCTUE MAKCUMANkHLIX TPY30E ONA KOHKPETHOTO Kpa
Ha. MpW oTcyTcTEMKM Gonee QOCTOBEPHLIX AAHHLK MOMHO NPWHMMATE HAEETPEHHYID NNOWAaLkL MpY-
33 W3 pacdeTa 1 M Ha 1 T IPY30N04bEMHOCTA NpW KO3 UUMEHTE A3podMHaMAYECKDR CUMbI,
paeHom 1, 2.
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Tadnwya B.1 —3HaHeHWA koapruWeHTa K B 33BMCMMOCTI OT CPOKA 3KCNOYaTauMn KpaHa

Y Mcno NeT SKennyaTaluy KpaHa

FKosddrupeHT

23

a0

K 1 1,14

1,33

1,51

Tadnwuya B.2 —3HadyeHWA ko3 hMLMEHTA NYNBCALMN BETPE M, B 33BWCMMOCTK OT Bbh

COThl PACNONOMEHWA LEHTPa HABETPEHHOW NNow, agm

BrlcoTa [acnon OMEHWA HABETR EHHOA
nnouag, M

Kozt dvupe HT NyNbcaLMM BEETRA

Jo 20 srnmd. 0120
Ce. 20 po 30 sEnoM. 0110
z 30 « 40 « 0105
z 40 ¢ 50 « 0100
z 50 ¢ BO =« 0,095
z BO £ 70O = 0,090
2 7O & BO =« 0 085
z BO £ 80 =« 0 0s0
z 90 « 100 =« 0075
z 100 « 200 = 0,070
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