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Mpegucnosue

1 noaroToBNEH deneparnbHbIM rocyaapCTBEeHHbIM YHUTapHbIM
npeanpusatmeMm "POCCUUCKUA  Hay4YHO-TEXHUYECKUMW LUEeHTp WHopmauum no
CTaHgapTm3auum, MEeTpPOsIorMu n OLEeHKe cooTBeTCcTBUSA" (oryn
"CTAHOAPTUH®OPM") Ha ocHoBe COGCTBEHHOrO ayTEHTUYHOrO nepeBoga Ha
PYCCKUA A3bIK aHrMOA3bIYHOM BEPCUM MEXOYHApPOO4HOro CTaH4apTa, yKa3aHHOro B
nyHKTe 4

2 BHECEH TexHnyeckum kommuteTomM no ctangaptmusaumm TK 381 "TexHunueckme
cpeacTsa onga nHeanvaos”

3 YTBEPXOEH W BBEOEH B [JEWCTBWE [pukaszom PenepansHoro
areHTCcTBa Mo TEXHUYECKOMY pErynmpoBaHuio 1 MeTponornu ot 28 oktabpsa 2015 T.
N 2173-cT



http://docs.cntd.ru/document/456003138

4 Hactoswmn ctaHgapT uaeHTudeH mexayHapogHomy ctaHgapty MCO 7176-
8:2014* "Kpecna-konsicku. Yactb 8. TpeboBaHusi M MeTOAbl WUCMbITAHUA Ha
CTaTMYECKYl0, YyOapHYKO W yCcTanoCcTHyw npoyvHocTh" (ISO 7176-8:2014
"Wheelchairs - Part 8: Requirements and test methods for static, impact and fatigue
strengths, IDT").

* [ocTyn K MexgyHapoaHbiM WM 3apybeXxHbiM AOKYMEHTaM, YNOMsiHYTbiM B
TEKCTe, MOXHO MOfyy4nTb, obpatmBmMcb B CnyxOy noaaepxku Nonb3oBaTenient. -
MpumedaHne narotoButenst 6asbl AaHHbIX.

Mpn NpUMEHEHMM HaCTOAWEro CcTaHgapTa pPeKOMeHAyeTCcs WUCMNofb30oBaTb
BMECTO CCbISIOYHbIX MEXOYyHapOA4HbIX CTaHOapTOB COOTBETCTBYyOLME UM
HauuoHanbHble cTaHaapTbl Poccuickon depepaumn, CBEAEHUS O KOTOPbIX
npuBeaeHbl B AONONHUTENBHOM npunoxeHun JA

5 BBAMEHT'OCT P 51081-97 (MCO 7176-8-96)

lMpasuna npumeHeHuss Hacmosiwe2o0 cmaHOapma ycmaHoesneHbl 8 [OCT P
1.0-2012 (pasden 8). Hpopmayusi 06 UMeHeHUsIX K HacmosiuemMy cmaHoapmy
nybnukyemcsi 8 exe2o00HOM (o cocmosiHuw Ha 1 sHeaps mekyuwe2o 200a)
UHgbopmayuoHHOM yKkalamersne "HauyuoHarnbHble cmaHOapmbl”, a oguyuarnbHbIl
meKcm U3MeHeHUU U rorpasokK - 8 eXeMecs4yHOM UHGhOpMaUUOHHOM yKa3zamerie
"HayuoHarnbHble cmaHOapmbl”. B criyyae nepecmompa (3ameHbl) unu OmMeHb!
Hacmosiuwe2o cmaHOapma  coomeemcmeywuwee  ysedomrneHue  bydem
onybrnukogaHo 8 brnuxalweM 8bIMyCKe eXeMeCcs4Ho20 UHGOopMaluUOHHO20
ykaszamesns "HauyuoHanbHble cmaHOapmbi”. Coomeemcmaeyrouwas UHghopmayus,
ye8edoMIieHUe U MEKCMbI pa3Mew,atomcsi makxe 8 UHGhopMayUuoHHOU cucmeme
obwe2o rnonb3osaHusi - Ha oguyuanbHoM catime ®edepasribHO20 a2eHmcemaa o
MexHUYeCKoMy peayriuposaHuro U Memporsioauu 8 cemu lHmepHem (www.gost.ru)

Mpegucnosue k UCO 7176-8:2014
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NCO (MexgyHapogHass opraHusauus Mo CTaHgapTusauun) aBnseTcs
BcemupHon epepaumen HaunoHanbHbIX OpraHoB MO CTaHgapTusauum (4neHoB
MNCO). Paboty no nogrotoBke MexayHapoaHblX CTaHO4apToB OObIMHO MPOBOAST
TexHnyeckmne komuteTbl NCO. Kaxabin 4neH opraHv3auun, 3avHTepecOBaHHbIN
Temon, ona paboTbl Hag KOTOpoW Obin co3gaH COOTBETCTBYHOLUMN TeXHUYECKUIA
KOMUTET, MMeeT nNpaBo ObiTb NpeacTaBuTeNemM B 3ToM kKomuTeTe. MexayHapoaHble
NpaBUTENbLCTBEHHbIE U HEMPAaBUTENbCTBEHHbIE OpraHuM3auuu, nogaepxusatoLme
cBasb ¢ CO, Takxke npyHuMatoT yqactue B pabote. MCO TecHO coTpyaHU4YaeT ¢
MexxoyHapoaHoW arnekTpoTexHndyeckon komuccuen (MOK) no Bcem Bonpocam
CTaH4apTM3auum B 001acTy NEKTPOTEXHUKN.

Mpouenypbl, ucnonb3yemble AN pa3paboTkn 3TOro AOKYMEHTA U TEX, KOTopble
npegHasHa4vyeHbl ON9 ero parnbHeuwen 3akcnnyaTtauum, onvcadbl B [upektuBax
NCO/MOK, 4acte 1. B 4acTHOCTW, cnegyeT OTMETUTb pPasfu4YHble KpuTepum
YTBEPXKOEHMS, Heobxoaumble AnA pasnunyHbiX TunoB AokymeHtoB NCO. 3ToT
AOKYMEHT ©Obln NoAroTOBfiEH B COOTBETCTBMM C PEKOMEHAYEMbIMU MNpaBUnaMmm
Oupektne MCO/MOIK, vacTb 2 (cM. www.iso.org/directives).

CBegeHua o0 nMobbIX NaTeHTHbIX MpaBax, BbISIBMIEHHbIX B Xo4e pa3paboTku
AOKyMeHTa, ByayT OTpaxeHbl BO BBEAEHUM WU B CAMCKE NaTEHTHbIX 3asiBreHni
NCO. Jlioboe TOproBOoEe HanMMeHoBaHME, UCMOfb3yeMoe B AaHHOM [OKYMEHTE,
nHdopmaumns, npefocTaBrieHHass Ans yaobcTsBa nonb3oBaTenen, He sABNseTcs
onobpennem. [1na o6 bACHEHMS 3HaYEeHN crneunmyeckmx TEPMNHOB U BblpaXKeHUI
NCO, cBsA3aHHbIX C OLLEHKON COOTBETCTBUSA, a TakKe MHGopMaLno o cobrnogeHnn
NCO npuHuymnos BTO n TexHnveckmnx bapbepax B Toproene (TBT), obpaliarbcs kK
crnegyrowen URL: [pegucrnosue -  gonosnHuTenbHaa  vHdopmMaumsa  (Cwm.
www.iso.org/patents).

HekoTopble 13 351eEMEHTOB 3TOr0 AOKYMEHTa MOryT OblTb OOBEKTOM NaTEeHTHbIX
npas NCO.

Hactoaumin ctangapt noarotoBneH TexHudeckum komutetom MNCO/TK 173
"CpencTBa noMowm Ans vy C OrpaHUYEHUSIMU XU3HedeaTenbHocTn", NogKOMUTET
MK 1 "Kpecna-konacku".

HacTtoswee BTOpoe usgaHve OTMEHSieT U 3ameHsieT nepsoe msgaHue (MCO
7176-8:1998), KoTOpOE BbINO TEXHNYECKM NEPECMOTPEHO.

NMCO 7176 cocTouT U3 crnegywoumx 4vacTen nog obuwyM HauMeHOBaHWEM
"Kpecna-konscku'":

- vacTtb 1. OnpeaerneHne cTaTU4eCKon YCTOMYMBOCTY;



- yacTtb 2. OnpegeneHve OMHaMUYECKOW YCTOMYMBOCTU KPECEN-KOMSICOK C
3NEKTPONPMBOLAOM;

- vacTtb 3. OnpeaerneHne addpekTUBHOCTN AENCTBUSA TOPMO3HOM CUCTEMBI;

- yacTb 4. OnpegeneHne 3anaca xoga Kpecern-KomnsiCoK C 3feKTPonpuBoaoM r
CKYTEpOB NyTeM U3MEPEHUS pacxoda AHEPruu;

- yacTb 5. OnpegeneHne pasamepoB, Macchl 1 Nrowaaun angd MaHeBpUPOBaHUS;

- yactb 6. OnpeaeneHMe MakCMMarbHOW CKOPOCTU, YCKOPEHUSA N 3amenneHuns
KpEecern-KonacoK ¢ 3NIeKTPonpuUBOaOM;

- yacTtb 7. MeToq namepeHns napameTpoB 1 pa3MepoB CUAEHbS U KOMEeCa;

- yacTb 8. TpeboBaHMA M MeTOAbl UCMbITAHUN Ha CTaTUYECKY, YAAPHY0 U
YCTarnoCTHYH NPOYHOCTb;

- vyacTtb 9. Knumatunyeckume ucnbiTaHNs KPeces-KOnsacoK C 351eKTponpuBoaoMm;

- yacTtb 10. OnpeaeneHne cnoCOBHOCTU KPECES-KOMACOK C 3NEKTPONpPMBOLOM
npeoaonesaTtb NPENsTCTBUS;

-yacTb 11. VcnbiTaTenbHblE€ MAaHEKEHD,

- vactb 13. OnpegeneHne koaddmUMEHTA TPEHUS UCMbITATENbHbIX
NoBEPXHOCTEN;

- yacTb 14. OnEeKTpoCUCTEMbI M CUCTEMbI YNpPaBfEHUs KPEeCEer-KOMsiCOK C
anekTponpmeBogoM. TpeboBaHMs U METOAbI UCTbITAHWUN

- yactb 15. TpeboBaHMA K AOKYMEHTaUUM N MapKUpPOBKE Ons obecneyeHus
AOCTYNHOCTU MHOpMaLnu;

- yacTb 16. CTOMKOCTb K BO3ropaHu0 3SIEMEHTOB KPECSA-KOMSACKN C MSArKOn
obuskon. TpeboBaHus U MeTOAbl UCTbITAHUN;

- yactb 19. KonecHble nepeaBwkHble YCTPOMUCTBA, UCMOMb3yeMble B KayecTBe
CUOEHbSA B aBTOMOOUIAX;

- yvactb 21. TpeboBaHuss u MeToAbl UCMbITAHUA AN obecnedeHus
9NEKTPOMAarHUTHOM COBMECTMMOCTM KPECEN-KOMNSICOK C  3NIEKTPONpMBOAOM WU
CKYTEpOB C 3apsiAHbIMU YCTPONCTBAMU;

- YyacTb 22. [NpaBuna ycTaHOBKY;

- yactb 25. TpeboBaHMs U METOAbl UCMbITAHUA aKKyMynsTOPOB W 3apsiAHbIX
YCTPOWUCTB KPECEN-KOMACOK C SIEKTPONPUBOLOM U CKYTEPOB;

- yacTb 26. CrioBapb;

- yacTb 28. TpeboBaHMa M METOAbI UCMbLITAHUA YCTPONCTB AN NPEOLONEHNS
NecTHWL,

TexHnveckmn goknag (MCO/TR 13570-1) aBnsieTcsa Takxke nosie3HbIM, Aatowmm
YNpOLLEHHOE pa3bscHeHne aTux Yacten MCO 7176.

BeeneHune



HacTtoaumin ctaHgapT sIBNSIeTCA BaXXHOWM COCTaBIIAOLLEN YacTbio TpeboBaHUN
MO MCMbITAHUIO HA NPOYHOCTb KPECEN-KOMSICOK C MOMEHTa ux nybnukaumm B 1998
rogy. OH cogepXuT MeToAbl UCMbITaHNS U HABOoPbl MUHUMarbHbIX TPEOOBaHUIN Ha
CTaTUYECKY0, YOAPHYD W YCTaNoOCTHYH MPOYHOCTb KaK Afs Kpecria-KonsiCKu B
Lernom, Tak U 49 oT4aernbHbIX HanpPs»KeHHbIX KOMMOHEHTOB.

HekoTopble yacTun aToro ctanHgaprta Obinm nepecMoTpeHsbl. B yacTHocTu:

- 3NEeMEHTbI YCTaroCTHbIX UCMbITAaHUKW, BKIOYasi CKOPOCTb M pasmMep MiaHoK
ABYXBaInKoBOro UCMbITAaTENbHOIO CTEHAA, a Takke NepecMOTPEHO U YTBEPXKOEHO
YMCIO MCMbITATENbHbIX LMKIIOB HAa OCHOBE AMMUPUYECKUX UCMNbITAHUA Kak Aans
MCMbITAHWUA Ha ABYXBANKOBOM CTEHAE, Tak U ANA UCNbITaHUA Ha NPOYHOCTb Npwu
nageHuu;

- OblMM  KNaccuUUMpoBaHbl KPUTEPUM NOBpEXOeHMn Kn  Bonee 4eTKo
onpeerneHbl 4oNyCTUMbIE PErysIMpOBKM U PEMOHTbI A9 MUHUMM3ALUN Bapualun
mMexay nabopaTtopuamu;

- Gonee TOYHO onpefeneHbl YCTaHOBIEHHblE Mpoueaypbl Ana 6asoBon
KOHJpMrypauum perynmpyemblX Kpecen-Komnscok, kak npeactasneHo B UCO 7176-
22;

- B6blIM NepecMoTpeHbl Npoueaypbl UCMbITAHUA Ha CTaTUYECKYHD, YAAPHYH U
MOBTOPSIOLLYIOCS HarpysKy Ans MOCTypanbHbIX MNOAAEPXKMBaOLLMX YCTPOUCTB W
coaepxawmxcsa B MCO 16840-3.

Bce uyactu aTtoro craHgapta [LOMMKHbl COBEPLUEHCTBOBATbCA M Oyaywme
NepecMoTpbl CMOIYT BKMOYaTb pesynbTaThbl NPOBELEHHbIX PaboT B CriedyroLmx
obnacTsax:

- pacCMOTPEHNE, AOSMKHbI M BbITb NEPECMOTPEHbI TPEOOBAHUA K YCTANOCTHBIM
UCMbITAHUAM [ON151 KPeCesr-KOMACOoK, npefHasHavyeHHbIX A5fs MCMofb30BaHusS B
MeHee PeCcypCHbIX HAaCTPOMKaX,;

- MepecMoTp MeTodoB MCMbITaHMA U obopyaoBaHus AN YNPOLLEHHbIX
UCMbITaHWNA C MEHBLLMMWN PECYPCHBIMU HAaCcTPONKaMW;

- [anbHenwas paspaboTka uCnbiTaTeNbHbIX MAaKeToB, YTOObI yNy4ylMTb
cnocob, KOTOPbIM OHW HarpyatoT CAMHKM UCMNbITaTENbHbIX KPEeCen-KonsiCok, U B
0COBEHHOCTN, YTOObI Yry4LWNTb UX NPUFOAHOCTL 4S5 UCMNOMb30BaHUSA C Kpecnamu-
KOSIiICKaMn C HU3KMMU CNIUHKaMN CUOEHUN.

1 Obnactb NnpuMeHeHuns

HacTtoswmin ctaHgapT ycTaHasnmBaeT TpeboBaHWsS K CTaTUY4EeCKOW, yaapHOW U
YCTasrioCTHOW MPOYHOCTU MHBANUAHbLIX KOMACOK, B TOM Yucre ckytepoB. OH Takxe
ycTaHaBnuBaeT TpeboBaHus Ang o6HapogoBaHUS pe3ynbTaToB UCMbITaHWUN.

MeToabl mcnbITaHUn MOryT BbITb Takxe UCNOMb30BaHbl AN yOOCTOBEPEHUSA
ncka (3asdBKM) nNpovsBoauTensi, YTO ero NpPoAyKuus npeBbiaeT MUHUMarbHble
TpeboBaHNA HacTOSLLEro cTaHaapTa.

HacTtoawmin ctangapT NnpuMeHsieTca Ana Kpecen-KonsaCoK ¢ py4HbIM NPUBOLOM,
NPMBOAUMBIX B ABWXEHWE MNonb3oBaTenemM M CONpOBOXOAWMM NULIOM, Kpecert-
KOMACOK C 3MeKTPornpuBOoAOM, MpedHas3HaYeHHbIX ANA NepeaBukeHus riogen C
OrPaHNYEHNAMN XN3HELEATENbHOCTN BHYTPWU U BHE NOMELLIEHUN.

MpumevaHus



1 Vicxogs u3 ueny n Has3HayvyeHus1 HaCTOSLLEro CTaHaapTa, B AarbHenWwemM Ans
Kpecen-Konacok (Kpecna-KonsiCku) € py4YyHbIM MNPUBOOOM WIN  KPECEm-KOmsCOoK
(Kpecna-Kkonsickn) ¢ anNeKTPoNpuUBOLAOM, BKIOYasi CKyTepbl (CKyTep), Ha KOTopble
pacnpocTpaHalTCa TpeboBaHUSA U MeTOAbl UCMbITAHUA HACTOSALLEro cTaHgapTa, B
KayecTBe abbpeBmaTypbl MNPUMEHAOT TepMUH "kpecna-konscku" ("kpecno-
konscka").

2 [MyHKTbI HacTodAWero cTaHgapTta MoryT OblTb UCMOMb30OBaHbl B KavecTBe
OCHOBbI AN co3gaHus (pa3paboTkun) TpedboBaHM U METOAOB UCMbITAHUIN Kpecert-
KOMSICOK, HE OXBaYE€HHbIX HACTOSALLMM CTaHOapTOM.

2 HopmaTuBHbIE CCbIJIKU

B HacTosawem CTaHaapTe NCNoJib3OBaHbl HOPMaTMBHbIE CCbIJTIKKU Ha crneaywne
CTaHﬂ,aprl*. ,D,J'IFI O0aTUPOBaAHHbIX CCbIJIOK MPUMEHAIOT U3OaHWe, Ha KOTOpoe OaHa
ccoinka. Ona HeOaTUpoBaHHbIX CCbIJIOK MPUMEHAKT CaMoe MnocrieaHee m3gaHue
OOKYMEeHTa, Ha KOTOprVI JaHa CCblJIKa.

* Tabnunuy COOTBETCTBUSA HALMOHAMNBbHbLIX CTaH4APTOB MEXayHapo4HbIM CM. MO
ccblfke. - Npumedarne nsrotosutensa 6asbl AaHHbIX.

NCO 7176-6 Kpecna-konsckn. Yactb 6. OnpegeneHve MakcumarnbHOW
CKOpPOCTW, YCKOPEHUSA U 3amMefrieHunsi Kpecesn-Kondcok ¢ anekTponpusogom (ISO
7176-6, Wheelchairs - Part 6: Determination of maximum speed, acceleration and
deceleration of electric wheelchairs)

NCO 7176-7 Kpecna-konsickn. Yacte 7. Meton um3MepeHuss napameTpoB U
pasmepoB cuaeHbs 1 koneca (ISO 7176-7, Wheelchairs - Part 7: Measurement of
seating and wheel dimensions)

NCO 7176-11 Kpecna-konscku. Yactb 11: UcnbiTaTensHble MaHekeHbl (ISO
7176-11, Wheelchairs - Part 11: Test dummies).

NCO 7176-15 Kpecna-konscku. Yactb 15: TpeboBaHus K AOKyMeHTauum u
MapkuMpoBke Ans obecneyeHuss LOCTYNHOCTM uHdopmaummn (ISO  7176-15,
Wheelchairs - Part 15: Requirements for information disclosure, documentation and
labelling)

NCO 7176-22 Kpecna-konacku. Yactb 22: MNpaBuna yctaHoBku (ISO 7176-22,
Wheelchairs - Part 22: Set-up procedures)

NCO 7176-26 Kpecna-kondackn. Yactb 26: Cnoapb (ISO 7176-26, Wheelchairs
- Part 26: Vocabulary).

3 TepMuHbIl n onpeaeneHus

B HacTosilem cTaHgapTe npyMeHeHbl TepMuHbl no MCO 7176-7, WCO 7176-11
n NCO 7176-26, a Takxke cnegylwowme TepMUHbI C COOTBETCTBYHOLLWMMN
onpegeneHnsamu:

3.1 paspyweHue (fracture): HenpegHamepeHHoe pasgeneHne (KOMMNOHEHTOB) Ha
ase vnun 6onee 4yacTen.

3 . 2ycTtpoUcTBO, perynupyemoe onepatopoMm (operator adjustable):
YCTpPONCTBO, NpeAHasHayeHHoe AN peryriMpoBKKU, nepemMeLleHnss UM HacTpPOUKN
onepatopoMm 6e3 NoMoLM MHCTPYMEHTA UM C MOMOLLBID UHCTPYMEHTa, eCnm 3TOoT
WHCTPYMEHT MOCTaBNSAETCS C KPECIOM-KONSICKOW.



3.3 Buaumasn TpewmHa (visible crack): TpeuwwmHa 6e3 nonHoro pasgeneHunss Ha
yacTu, BuOMMasi HEBOOPYKEHHbIM [Na3oM, U KoTopad obHapykeHa BO Bpems
NCNbITAHUS.

4 TpeboBaHuA

4.1 Tpe6boBaHMSA NPOYHOCTHU

Ecrnm ncnelTaHna npoeefeHbl B cOOTBETCTBUM € pasgenammn 8, 9 n 10, To no
3aBepLUEHNN UCTbITAHUN KPEecsio-Komnscka LOIMKHO COOTBETCTBOBATb CriedyloLmMm
TpeboBaHMAM.

a) KOMMNOHEHTHI KpecCs1a-KOJTACKN HE OOJDKHbl UMETb I'IOBpG)KEI,GHVIVI nnn BUONMbIX
TpeLwunH Cco crieayrwnMMn NCKIMYeHNAMn:

1) PaspeluaeTca nogHacTpovika NoaaepKaHnsi NoroXKeHNs Terna nocre Kaxgoro
ncnbiTaHns no pasgeny 8 n 9.

2) MNoaTsaxka, NogHaCcTpoMKa UM NoAroHka KOMMNOHEHTOB, KOTOPble onpeaeneHbl
B PYKOBOACTBE oOrfepatopa Kak KOMMOHEHTbl, perynMpyemble oOrnepaTopomM,
ponyctuma ¢ 25% uvHTepBanamm BO BpeMs KaxaonW MHOroKpaTHOW npouenypbl
ncnbitTaHns ¢ 6apabaHom, nageHneM rpysa M UCNbITAHUS Ha YCTanocTb PYYHOro
Topmo3a (pasgen 10). KOMNOHEHTLI, perynmpyemble onepaTopoMm, Kak onpeneneHo
B PYKOBOACTBE oOrepatopa, He MOryT perynmpoBaTtbCs C UCMONb30BaHUEM
WMHCTPYMEHTa, €CIM TOMbKO 3TOT WMHCTPYMEHT He MOCTaBMseTCs C Kpecriom-
Konackon. Ecnm umeloTCs KOMMOHEHTbI,  perynupyemble  ornepaTopoM,
obopyaoBaHMe WCMbITaHUS Ha YCTarnocTb MOXeT OblTb OcTaHoBMeHO Ha 25%
WHTepBarne, NMlOC UMM MUHyc 5%, Ana onpegeneHusi, TpebyeTcs Nn NoaTsKKa,
nogHacTpoMka WM MOArOHKA KOMMOHEHTOB,  perynvpyeMbiX  OrnepaTopoM.
MoaTskka, NogHACTPOMKa U NoaroHka JorpkHa 6biTb 3aTeM BbINOMHeHa, creays
npoueadypaMm, OMNUCaHHbIM B pykoBoAcTBe onepatopa. [locne nogTsxkwy,
NO4HACTPOWKM UMW MOLTOHKU BbINOMHAETCS NOBTOPHbIN 3anyck o6opyaoBaHuUS.

3) MoaTtsbkka, mogHacTporka WM MogroHka mobbiX OPYrMX KOMMOHEHTOB
HepgonycTMma.

4) Bo BpeMsi yCcTanocTHbIX ucnbiTaHni (pasgen 10) HekoTopble n3HalumMBaemble
0b6BbeKTbl, ecrm OHWM ornpedeneHbl B PYKOBOACTBE onepatopa, MoryT ObiTb
3aMeHeHbl, HO He Boree YeM ABaXabl HA OOBEKT: WNHbLI (BKIOYas TBepAble LWKHbI),
BHYTPEHHVE TPYOKW, NPUBOAHBLIE PEMHW, PE3MHA CaMOOPUEHTUPYIOLLErocs Koreca.
B cnyyae camoopueHTUpytoLLeroca Korneca, KOTOpoe SBrseTcs  eAuHOn
MHTEerpanbHOMW YacTblo, 3aMeHa [OMNyckaeTcs TOMbKO M3-3a WM3HOcCA WIn
noBpexaeHus paboyen NOBEPXHOCTU, a He NOBPEXOEHNS CTPYKTYpbl Koreca unm
ApYrux 3reMeHTOB (Hanpumep, MOALMMHUKOB). Hukakve apyrve W3HOLLEHHble
06BEKTbI HE MOTYT 3aMEHATLCS.

5) TpewmHbl Ha OTAENOYHOW MOBEPXHOCTU, KaK HanpumMep okpacka, KoTopble He
OKasblBalT OTpULATENbHOMO BIIMSIHUA Ha CTPYKTYpy MaTtepuana wusgenusi, He
cynTalTca AedeKTOM.

b) Hukakne BHelLHe BUAUMbIE SJieKTpn4eckume kabenn He OOJDKHbI ObITb
nepepe3aHHbiMU, UCTEPTbIMU UMK NOJIOMaHHbIMW. Hukakne BHelwwHe BuguMble
SJIeKTpn4eckKmne pa3bemMbl HE OOITKHbI ObITb NOMIOMAaHHLIMU UMK pasdbeanHEeHHbIMU;



c) Bce yacTtu, npeaHasHayYeHHble A5 NepeMeLLeHsl, BpalleHNs Unv ans Toro,
YTOObl ObITb 3aMEHAEeMbIMW, CKMaAblBAEMbIMU WM  PErynMpyemMbiM1, OOMKHbI
paboTaThk, Kak npeanucaHo NPou3BoaUTENEM;

d) Bce cuctemsl, paboTtatome OT SNEKTPOIHEPTNN, OOIPKHbI (PyHKLMOHMPOBATD,
Kak npeannucaHo U3roToBUTENEM;

e) PykosiTkn He A0mKHbl OblTb CMELLEHDI;

f) Hukakne KOMMOHEHTbI UMW y3nbl AeTanei He OOMMkHbI MPOSIBNATL BUOUMYHO
nracTuyeckyto aedopmauuio, CBOOGOAHbLIN XO4 WM pasperynMpoBKy, KOTopble
oTpuuaTensHO OeNCcTBYOT Ha YHKLIMOHMPOBAHNE Kpecna-KonsiCKU;

g) TopmO3HOM MexaHM3M He [OIKEeH CMewaTbCa OT npeaBapuTesibHO
YCTaHOBJIEHHOW MO3ULUN.

4.2 TpeboBaHMA K AOKYMEHTaLUU U3roToBUTENA

N3roToBuTENN OOMKHBbI OTPa3nTb B NacrnopTe U3genns, Kak 3TO yCTaHOBIEHO B
NCO 7176-15, oTBe4yaeT 5nM Kpecrio-Komsicka MNPOYHOCTHLIM TpeboBaHUSAM
HacTosLLero cTaHgapTa.

5 ObopyaoBaHue AnAa UCNbITaHUN

5.1 Harpyxatowiee ycTpoucTBO, cnocobHoe obecneuntb npuriaraemyro cusy
(cxmmarowyo nnuM pacTarMBaroLLyo) K Kpecny-konsicke B amanasoHe ot 15 H go
2000 H £3%.

5.2 BorHyTasa nnacTuHa, U3roToBreHHas U3 Metanna unmM TBepaon ApeBECUHDI,
Kak nokasaHo Ha pucyHke 1. MoxeT 6biTb UCMOfb30BaHa BOrHyTasi HarpyxaroLlasi
nnacTtuHa, onpegeneHHas B MCO 16840-3, kak noka3aHoO Ha pucyHke 1.

PucyHok 1 - BorHyTas HarpyxxarLiasa nfactuHa

50+ 3 B0+ 3

R 100+ 3

1 - HarpyxaroLas NOBEPXHOCTb

[MpymeyaHne - HarpyxaroLas noBepXHOCTb MOXET ObITb MOKPbITA HECKOSb3KUM
matepuanom 4o 3 MM TOMLLMHOW, Hanpumep NeHon1acToMm.

PucyHok 1 - BorHytasa HarpyxatoLasa nnactuHa



5.3 Bebinyknaa Harpyxawowg@s nnacTuHa, W3roTOBMEeHHas U3 MeTannia wunm
TBEPAOM APEBECUHDBI, KaK MOKasaHO Ha PUCYHKe 2.

PucyHok 2 - Bbinyknas Harpy»xatouias nnactmHa

a0+3

H’Tﬂﬂ_t3

1- HarpyxatoLlada noBepxHOCTb
anMeHaHMe - Harpy>|<arou.|,a;| NOBEPXHOCTb MOXET ObITb NOKpPbITa HECKOJIb3KUM

MaTtepuarnom 40 3 MM TOJLLMHON, Hanpumep NeHonnacToMm.
PucyHok 2 - Beinykrasi HarpyxxatoLasa nrnactmHa

5.4 TopusoHTanbHasa ucnblTaTenbHas NAOCKOCTb 4OMMkHA ObiTb UCMOMb30BaHa,

kak onpeaeneHo B NCO 7176-22.
5.5 MaaTHUK Ons UCNbITaHUA CMWHKW KPeCra-KONsICKM Ha yAapHYH NPOYHOCTb,

KaK MokKasaHo Ha pucyHke 3 unu 4, unn gocturatb 3KBUBANEHTHYH MHEPLUIO.
O6was macca wapa/cdepbl gormkHa 6biTb paBHom 2510,5 Kr.

PucyHok 3 - MaaTHUK ANA UCMbITaHUA CIIMHKN Kpecna-KomnsiCKn



1200+10

170

@170

@221+2

1 - nonuypeTaHoBasi cqpepa CO CriedyroLmMMn xapaktepucTukamm: ninotHocTb 1150

kr/m3 ; TBepaocTb 80 eauHuL no LLopy?A; anactudHocTb 20%; 2 - cTanb

PucyHok 3 - MaaTHMK oNns UCnbITaHUst CNIMHKK KPEeCna-KonsAcKu
®yTOOMbHBIN  MAY  pasmepoM S5 No Hopmam qyTOOoNbHOM accouuauum,
HanoMHEHHbIA CBMHLOBOM Apobbio gvameTpom 3,5+1 MM C 3anofiHeHMEM S4eek

BbICOKOMMOTHbIM  MEHOMMacToM C MMoTHoCTb 7515 kr/m3 (ISO  845) wu
TBepaocTbio 325 H £60 H (ISO 2439).



PucyHok 4 - AnbTepHaTUBHbIA MasiTHUK AN UCNbITaHUA CMUHKN
Kpecna

1200 %10

1 - cTepxeHb ¢ pe3bbon; 2 - wanba

PucyHoK 4 - AnbTepHaTMBHbIA MAATHUK ON19 UCMbITAaHUSA CNWHKKU Kpecra

5.6 MaatHuk Ona wucneiTaHus oboga pyvyHOro MnpvBOAA Kpecria-Konacku Ha
YOAPHYIO MPOYHOCTb W MasiTHUK ONS  UCNbITaHUA Ha y4apHyK MNPOYHOCTb
CaMOOPUEHTMPYIOLLIEFOCH KOreca 1 ornopbl CTOMbI, AOSDKEH:

a) umeTb obuwyto maccy 100,20 kru

b) oTBevaTb TpeboBaHMsM, Kak NOKa3aHO Ha PUCYHKE 5.

CtanbHon 6rok [OfPKkeH pasBopavMBaTbCsl  BOKPYr MPOOOSIbHOM  OCH,
BbIMOSIHEHHOW U3 CTanbHOWN TPYOKM.

HavanbHbI pasmep 1 nosioxkeHne ctanbHOro 6rioka Ha Tpybke AomKHbl BbiTb

OTperynmpoBaHbl Tak, YTOObl pacCcTosiHMe (dj) OT TOYKM KavaHusi [0 MOSOXeHUs
LeHTpa yaapa 6bir1o pasHo 100011 mm npu pacyeTe no goopmyre (1)



dlzﬁl (1)

rge dl - PaCCTOAHNE OT TOYKU Ka4aHUA 00 NOJIoXeHUA LEeHTPa yaapa, M,

| - MOMEHT MHEPLMN MaATHNKA OTHOCUTENLHO €ro TOUYKMN KavyaHus, Kr/M 2 ;
M - macca MasiTHUKa, Kr;

R - paccTosiHMe OT TOYKM KavaHus O0 MOroXeHWs LieHTpa Macc, M.
MNpumevaHus

1 ToT e MaATHUK AN UCNbITaHUA Ha YOApPHYH NMPOYHOCTb, Kak Ha PUCYHKe 5,
MOXeT BbITb MCNOMb30BaH AN UCMNbITaHNS Ha yoapHY NPOYHOCTL o6oada py4vHOro
npuBoAa Kpecria-Konscku, CaMOOPUEHTMPYIOLLErOCS Korieca M Onopbl CTOMbI, XOTA
Ans Toro, 4Tobbl NPUCNOCOBUTLCA K MarbiM CaMOOPUEHTUPYIOLLMMCS Korecam,
MoryT noTpeboBaTtbeca Apyrne gopMbl 1 OpreHTaL s,

2 CMm. npurioxeHre A no npumeHeHuto popmyrnb (1).

PucyHok 5 - lpumep mMasiTHMKa ANs UCNbITaHUA Ha YAAPHYHO
NPOYHOCTbL 0604a PYYHOro NpMBOAA Kpecrna-KoNnsiCKu U MasiTHUKa gns
MCNbITaHUA Ha YAAPHYI NPOYHOCTb CaMOOPUEHTUPYIOLLEerocs Koneca
M ONnopbl CTOMNbI
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1 - cTanbHas Tpybka; 2 - cTanbHOM OnoK; 3 - LeHTp yaapa Ha NoCcKoW rpaHn (Bug
cnepenu); 4 - UeHTp yaapa 60koBon rpaHu (Bua cOoky); 5 - perynmpoBka MCXOLHOIO
pasmepa, 4Tobbl AaTb 2% OT 00LLen macchl

PVIC)/HOK 5 - I'Ipmmep MaATHUKa 019 UCMNbITaHUA Ha yOapHYKO NMPOYHOCTb oboaa
py4yHOro npmBoaa Kpeclra-KOJIACKNM WU MadTHUKa AO51Ad UCNbITaHUA Ha YyOapHYHo
NPOYHOCTb CaMOOPUEHTUPYIOLLIETOCA KoJieCca 1 onopbl CTOrMbI

5.7 B kadecTBe ucnbITaTeNbHOIO MaHeKeHa AormkeH OblTb MCMNoNb3oBaH
maHekeH no FOCT P NCO 7176-11.



a) MHcTpykumio no npumeHeHnto 6apabaHa

1) MeTannmuyeckne Tropu3oHTanbHble naparnmenbHble  LUWIMHAPUYECKUE
G6apabaHbl gnametpom 250125 MM, OAMH M3 KOTOPbIX sABMseTca "Gas3oBbiM
6apabaHom". Bce GapabaHbl AormkHbl ObiTb napannenbHol 6aszoBomy GapabaHy
AN BbIpaBHMBaHUST CO  BCEMM  HECYLWMMW  Harpy3Ky Korecamu  Wim
camoperynmpyloLwmmMmcs ponvkamun. BepxHsisi noBepxHOCTb Bcex 6apabaHoB nepen
YCTaHOBKOW NNaHOK A0SMKHA ObITb B TOM e rOPU30HTarbHON NIOCKOCTM.

2) PacctosiHne wmexagy ©OapabaHamn [OMKHO WMETb BO3MOXHOCTb ObiTb
OTpEerynmpoBaHHbIM Ha TO e pacCTosiHWe, Kak kKonecHas 6asa MCnbiTbiIBAEMOro
Kpecna-kondacku. Ecnm gorkHa ucnbiTbiBaTbCs KonecHast ©asa Kpecna-Komsicku
MeHbLUe, YeM MOXeT pa3MelLlaTbCA Ha YCTaHOBreHHblX BapabaHax (B nyHkTe 1
BbiLLE), TO@a MOryT mcnonb3oBatbcs 6apabaHbl ¢ MeHblMM gunameTtpom. Korga
ncnonbdytotcsa 6apabaHbl C MeHbMM guameTpoMm, 3Tu GapabaHbl [OOMmKHbI
paboTaTb C IMHENHON CKOPOCTHIO MOBEPXHOCTM BpaLLEHUS, aHanornyHon 6asosomy
6apabaHy. MeHbwme OGapabaHbl MoryT, Takum obpasom, pabotatb C 6onee
BbICOKOW CKOPOCTbIO (4acTOTOWN) BpalLeHUs, 4TO NpuBOAUT K Gornbliemy uyucny
yAapHbIX LMKIOB Ha 9TOM 3K3eMMNIispe Kpecna-KonscKu.

3) Kaxgoe Koreco, KOTopoe HopMarbHO paboTaeT Ha MNOBEPXHOCTUM Mpu
nepemMeLLEHMN KPeCcna-KONsICKU C NOCTOSIHHON CKOPOCTbLIO Ha YPOBHE MOBEPXHOCTM
(pabo4ee koneco) AoMKHbLI onupaTbcst Ha 6apabaH.

4) Kaxabin 6apabaH JOrmKeH MMETb LOCTATOMHO NITaHOK ANs KaXaoro Koreca,
4TOObl OHO CTOSKHYMOCb C MfaHKoM XoTa 6bl oguMH pa3 npu Kaxgom obopoTe
6apabaHa. MHorouncneHHble nNraHkM Ha ToM e 6apabaHe AoSKHbI pacnosaraTbCca
Ha paBHbIX WHTEepBanax BOKpyr GapabaHa. B cnydyae AByx nnaHOK OHM AOSDKHbI
pasMeLlaTbCs, Kak MoKa3aHO Ha pucyHke 6. Paamepbl nnaHOK AOimkHbl ObITb
TakMMK, Kak OnpeaerneHo Ha pUcyHke 6.

5) O6opynosaHve Ansa npuesedeHus BO BpalleHue 6apabaHoB Takum obpasom,
4YTOObI CpeaHss NMMHeNHasi CKOPOCTb MOBEPXHOCTM BpaLleHusa "6aszoBoro 6apabaHa"
coctaenana 1,0 m/c £0,1 m/c B TedeHme noboro n3 10 nornHbIx 060poTOoB.

6) Bce 6apabaHbl Ha MynbTMGapabaHHOM MCNbITATENbHOM CTEHAE AOSDKHbI
MMETb pPasfnyHble 4YacTOTbl CTOSIKHOBEHUs, YTOObl U3MEHATb CUHXPOHU3ALUIO
yoapa o nnaHku. Pasnuune B 4acToTe CTONMKHOBEHWUS Ha pasnmyHbix 6apabaHax
AOJIDKHO COCTaBnATb NO KpanHen mepe 2% n He 6onblue, Yem Ha 7% Bblle, YemM Ha
"6azoBom OapabaHe". CTONKHOBEHME C nMnaHkamu [OOSPKHO OblTb caenaHo
CllydarHbIM TaK, YToObl YacTOTa CTOSIKHOBEHUSA M3MEHsANacb OT OO4HOW OCu [0
OPYyror ocu Kpecna-KOmnsiCcKu.

MpymeyaHne - 3TO gocTuraeTca Hanmdmem 6GapabaHoOB paBHOro AuameTpa,
BPALLAIOLLMXCSA Ha PasfiMyHbIX CKOPOCTAX, WU crnerka MeHasa pasmep 6apabana.
MoryT wucnonb3oBaTbCs LWKUBbI MMM KOMeca pasfnuMyHbiX AWaMeTpoB, YTOObI
noaaep¥u1BaTh pasfniMyHble CKOpOCTU Mexay 6apabaHamum.



b) Macca n xecTkocTb MynbTubapabaHHOro NcnbITaTenbHOro cTeHaa

Macca, »eCTKOCTb U KpenneHne MynbtubapabaHHOro ucnblTaTenbHOro cTeHaa
(v ero KOMMOHEHTOB) AOMMKHbl ObITb AOCTATOYHbI, YTOObI OHW HE BAMANM Ha
OOCTOBEPHOCTb UCMbITAHUW, NPOBOAMMbBIX B COOTBETCTBME C 3TOW YacTbio NCO
7176.

MpumevaHne - Kcnonb3oBaHne OGapabaHOB, BbLINOMHEHHbIX W3 CTanu WK
antoMUHUSA, TOYHOCTb NOALUMMHUKOB A5151 MOHTMPOBaHMsA GapabaHoB 1 3akpenneHve
cTeHga K 6eToHHOMy nosly O6blMHO COOTBETCTBYIOT TpeboBaHWsIM 3TOro
nogpasaena.

C) YcTaHoBKa Kpecria-KomnsiCKu

[omkHO ObiTb CPeacTBO A1 MOHTaXa Kpecna-KoMsiCKu C ero npuBOLHbIMU
Kornecamn, WKW, B Crlydae KpPecCes-KoMsiCoOK C pydYyHbIM NpMBOAOM, C €ro
MaHEBPOBbLIMM KOfieCaMu, WK, ecnv Kofieca O[MHaKoBOro AuameTpa, C ero
3agHMMKM Korecamm Ha "6Gas3oBbln HapabaH" u ero gpyrMmm Korecamum Ha BTOPOW
6apabaH (1 ganbHenwmne 6apabaHbl Ans Kpecen ¢ A0ONOSNHUTENbHBbIMU Kosiecamn).

Moaoxogswme YCTaHOBOYHbIE CTPYKTYpbl MMM CUCTEMbI C  MUHUMarbHOM
npogosnibHon xecTkocTbio 100 H/MM gorkHbl MCnonb3oBaTbCsA ONS YOepXaHWUst
Kpecrna-Kkondacku, kak Tpedyetcsa no 10.3.1, nepevncrnexme c).

d) CkopoCTb, MOHUTOPVHI U YyrpaBrieHNe KPecroM-KONsICKOM AOMkHbl OTBeYaTb
crnenyloLwmm TpeboBaHUSaM:

1) JormkHo ObITb CpencTBO Afs UM3MEepeHUst ckopocTu "0asoBoro 6apabaHa”,
4TOObl MMETb BO3MOXHOCTb pacCyUTaTbh JIMHENHYD CKOPOCTb HA MOBEPXHOCTU
BpaLleHus 6apabaHa ¢ TouHocTblo £0,05 m/c.

2) [omkHO ObITb cpeacTBo AnNsg noacdeta uucna obopotoB "GasoBoro
GapabaHa".

3) JormkHo 6bITb CPeacTBO AN Kpecria-KoMsiCKM C 3NeKTponpuBoLoM, YTOObI
npuvBOoaAUTb B ABWkeHE 6a30BbIM 6apabaH, UCNonb3yst ero CO6CTBEHHYIO CUCTEMY
npvBoAa, Koraa NpUBOAHbIE Korieca UMEIT ODLLYI0 OCb BpaLLEHWs, 1 cpeacTBo And
npuBoada Apyroro 6bapabaHa (gpyrmx 6apabaHoB) ¢ NoaoxoasLlen CKOPOCTbH, Kak
onpegeneHo Bbiwe. [onornHUTenbHasi 3Heprus, UCNonb3ylwasa 3apsgHble
ycTponucTBa Garapen, WM BHELWHWA UCTOYHWK  NUTaHMs  MoryT  ObiTb
npenocTaBneHbl, 4TOObl NpMBOAMTL B OBWKEHWE Kpecno-konscky. Ecrm
NpeaocTaBnsaeTCs AOMNOMHUTENbHAsA SHEPrUs, OHa OOfmkHa ObiTb NogcoeanHeHa K
knemmam 6aTtapen Tak, YToObl BECb 3fIEKTPUYECKU TOK OT BGarapen ycTaHOBWN
MOTOKW Yepe3 COOTBETCTBYIOLLME pa3beMbl KPeCcra-KomsCKN Kak npu HopMarnbHOM
NCNOSb30BaHWM.

MpumeyaHne - BxogHoe ynpasnswowee YCTPOMCTBO Hauboree 4yacTto
3aKpennseTcs B nepegHen nosvumm N OCyLLEeCTBNSAETCS PerynmpoBKa CKOPOCTU C
Lenblo OOCTMKEHUA TpebyemMon BenMuyMHbl CKOPOCTW. [N CKyTepoB pyKosATKa
MOXET 3aKpennAaTbCA C MOMOLUbK 3M1aCTUYHbLIX 3anopoB, YTOObI NoagepXuBaTbhb
HanpaBneHve Bnepes.



4) [orkHO ObITb CpeacTBO ANA  PEryrMpoBKU  COMPOTUBIEHUS BpaLLEeHWUo
6apabaHoB Takum oBpasom, 4TObBbI TOK, NOTpebnsembll MOTOpaMu Kpecra-
KOMACKM (MpY NPUMEHEHUN TaKOBbIX), MOI MOALAEPXKMBATLCS HA YCTAHOBIEHHOW
BENMMYUHE C OKPY>KHOW CKOPOCTbIO, MOAAEPKMBAEMON B Npeaernax ykasaHHbIX BblLle
rpaHuy,.

Mpumeyanne - OOBbIMHO HeobxoouMMo nNpuBOAUTL B ABWXKeHWe 6GapabaHbl,
4TOObI NONy4aTb NPaBUIbHYIO BENUYMHY TOKa, NoTpebnsemoro ot Habopa GaTapen

kpecna-konacku (cm. 10.3.3).

PucyHok 6 - MynbTnbapabaHHbIN UCNbITaTeNbHbIA CTEHA,




1 - nnaHka; 2 - 6apabaH

h - 6 MM - gna gunameTpoB Korec Ao WM BKo4vasa 75 Mm; 9 Mm - onst anameTpoB
Konec 6onee yem 75 MM, meHee u Bkrntodas 100 mm; 12 Mm - Ana Bcex ApPYrux
AnameTpos konec 6onee 4yem 100 mm. Jonyck 8%

PucyHok 6 - MynbTnbapabaHHbIn ncnblTatenbHbl CTEHA

5.9 CteHg ANga mcnbITaHUA Kpecra-KoNMACKM Ha MPOYHOCTb MpU ero nageHuu:
CNOCOBHOCTb MOAHUMATbL UM POHATb KPECNO-KOMACKY € BbiCOTbl 505 MM Ha
XECTKYI0 TOpPU3OHTasNbHYH WUCMbITaTeNbHY MNNOCKOCThb. [lpumMep nokasaH Ha
pucyHke 31.

MpumeyaHne - [loBEpPXHOCTb CUYMTAETCHA [OOCTATOYHO >XECTKOW, ecrin ee
CMeLleHne npu yaape KpecrioM-KONSCKOM MeHbLue urim pasHo 0,1 mm. Npremnem
YCUIEHHbIN 6ETOH.

5.10 YcTpoucTBO, yaepxuBatoLlee KpPecCrio-KOMsCKY OT OrnMpoKMAbIBaHUS BO
BPEMS CTaTUYECKUX UCMbITAaHUI AOSMKHbI 06ecnevymBaTb BO3MOXHOCTb:

a) He NpuKknagbliBaTb YCUIMNA K KPECI1y-KOACKe B HeHarpy>eHHOM COCTOAHUN U
b) NnpuKnagbiBaTb Kakue-nmbo caepxusaroline ycunn4a K:

1) obnactn 6egpa ucnbiTaTeNbHONO MaHEKeHa, KOra MaHeKeH HaxXOAWUTCS Ha
CBOEM MECTE;

2) NOBEPXHOCTU CUAEHbSA KPECra-KOMSICKN MMM KOHCTPYKLMW OMNopbl CUAEHbS,
Korga ucnblTaTenbHbI MAHEKEH HE 3arpyeH.

lMpumep - PucyHoKk 7 nokasblieaem ucrnoJsib308aHU€ 20PU30HMasIbHbIX
6pycbes, Komopbie pasmeuwaromcs, Ymobbl kKacambcsi, HO 6e3 NMPuUsIcKeHUs1
yecunul K ucnbimamesisHOMY MaHeKeHy Usiu Moe8epxHoCmu culeHbs1 Kpeca-
KOJISICKU.

PucyHok 7 - MeToa npeaoxpaHeHUA Kpecrna-KonsiCKu ot
onpoKuabiBaHUA
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a) C ncnbltarteribHbIM MaHEKEHOM b) 6e3 ncnbiTatenbHOro MaHekeHa

PI/IcyHOK 7 - MeToq npenoxpaHeHna Kpecria-KOJIACKU OT OMNnpoKnabiBaHUA

5.11 YcTponcTBo, NpenoTBpallalolliee ABWKEHWE Kpecra-Komnscku Bnepen u
Ha3ag B MpoLecce MNpPOBedEHUs WCMbITaHUM Ha CTaTMYECKYld M yOapHYH
NPOYHOCTb:

a) He JonycKaeTtcd npu 3ToOM MpUIoXeHnd yCI/IJ'IVIIZ K He3arpyxeHHomy Kpecry-
KOndACKe n

b) ponyckaeTcs NpPUNOXeHNe YCUIUA K OKPYXHOCTSIM Korec (Hanpumep K
LLMHaM).

lMpumep - OcmaHoekKa ocyuwjecmesisiemcsi KacaHuem, Ho 6e3 npunoxeHusi
ycunuu K KosiecaM He3az2py)XXeHHO20 Kpecsia-KOJIsICKU.

512 Cpenctso AnNd  U3MEPEHUs  YIMoB  MPOAOSIbHLIX  OCerM  MasTHUKOB
OTHOCUTENbHO BEPTMKaNM Mepea WCNbITaHMEM Ha yOapHyl MNPOYHOCTb C
TOYHOCTbIO +2°.

5.13 Cpeactea, rapaHTupylolme, 4YTO UWCNbITAaTENbHbIA MaHekeH Oyaer
GesonaceH B npouecce NpoBeAeHMs1 UCMbiTaHun ©e3 pedopmauumm Kpecna-
konscku (cm. 10.3).

5.14 CpencTtea namepeHusi MOLLHOCTW, NocTaBnsieMon 6atapesammn, K KOTOpbIM
0ObIYHO OTHOCUTCA BaTTMETP, KOTOPbIN MOKa3biBaeT B pearibHOM BpeMEHU
MOLLHOCTb, NOTPEBNSAEMY0 KPECITOM-KONACKOM OT BCTPOEHHON GaTapen/mcTovHmka
nuTaHns. AnbTEpPHATUBHO MOXET WCMOMb30BaTbCA BOSMITMETP, MOKa3blBaKOLIMNA
rakTMYEeCKM OenCTByloLEee HanpskeHue, COeAMHEHHbIM COOTBETCTBYIOLLMM
obpaszom C amMnepmeTpoM, MoKasbiBaOWMM GaAKTUYECKN [ENCTBYIOLMIA TOK.
M3mepeHne MOLLHOCTM AOSMKHO BbINOMHATLCA C TOYHOCTHIO £10%.

Mpymeyanne - NCO 7176-4 npeaocTaBnaeT YyTOMHEHMS HOBOrO MeToAa.

5.15 Cunctema nOBTOPHO [OENCTBYIOLLMX TOPMO30B AN  (PyHKLMOHMPOBaAHUS
MapPKOBOYHbIX TOPMO30B W3 COCTOSIHUA BbIKIIOYEHNA TOPMO3a B COCTOSHME
BKJIIOYEHHOIO TOPMO3a M 00paTHO B COCTOSIHME BbIKMOYEHMS Topmo3a 60000 pas
npu YyacToTe, He npesbiwarowen 0,5 'y Tak, 4TO YCTPOMCTBO He MpuvKnaabiBaeT
cuny, npeBbiwatoLLyto B 1,5 pasa cuny, Tpebyemyto 4ns paboTbl TOPMO30B.

Cuctema gormkHa 6bITb CNOCOBHON NPUMOXAUTL UCMNbITATENbHYIO CUNY:

- TaHreHuuanbHO K cpefHen TOYKe TPaeKTOpUM TOYKU NPUSIOXKEHUA CUnbl
(o603Ha4eHHOM Lmdpon 6 Ha pucyHke 8);

- CKoLLeHo cOoKy npu yrne ckoca mexay 15,0° n 22,5° B cpegHen Touke;

- He NpUKnagbiBaTb HUKAKNUX CKPYYMBAOLLMX UMM CKUMAKOLLMX CUIT K PYKOSITKE.

lpumep 1 Llapoeoe wapHUpHOe coOeQUHEeHUe UJIU aHaJslo2u4Hoe
ycmpolicmeo coeQuHeHuUs1 6ydem npuemsieMbIM peueHUEeM.

MpumevaHne - KoHUEBbIE TOYKM OTHOCUTENbHO  HanpaefieHUs  cun,
npvKknagabiBaeMblx onepatopoM. Ona naeHTumkaumm To4ek NpuioXXeHUs Cusli CM.
pUCYHOK 8. YCTpPOMUCTBO Afs NEpeMELLEHMS TOPMO3HOrO pblyara (Takoe, Kak
NMHEBMATUYECKUN UMW TMAPABAMYMECKUA LUNMHAP) AOSPKHO MMETb MWHUMArbHYHO
OnvHy 1 M.



lMpumep 2 - Ha pucyHke 9 npueedeH npumMep cucmemMbl UCMbIMaHUs,
Komopasi omeeyaem amum mpebosaHusim.

PucyHok 8 - UaeHTUMKaLMA TOYEK NPUTTOXKEHUA CUNDbI
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1 - oCb TOPMO3HOrO pblyara; 2 - 0bbIYHO cpepmnyeckasn pyKosaTKa; 3 - KOHUYECKUI
pblyar; 4 - napannenbHbli pblvar; 5 - 3axBaTbiBaeMbl NanbLamMu O4HOW PyKK; 6 -
Ayra TUNoBOro NPUIIOXKEHUS CUIbl

PucyHok 8 - oeHTndmkaumna Touek npuroXXeHus Cubl

PucyHok 9 - UnniocTpaTMBHaa HacTponka CUCTEMbI NOBTOPAIOLWErocsa
AeuCcTBUA ToOpMo3a

1- KpEeCII0-KONACKa (BI/I,D, BAOJIb OCU TOPMO3HOIo pblqara);



2 - BIKHASA KOHLEBast TOYKa TPaEeKToOpUnN TOHKN NMPUIIOXKEHNA CUIbl;
3- yoareHHada KOHUEeBasd TOYKa TPaeKTOPUN TOYKU NMPUITOXEHNA CUTbl;
4 - NIMHNA coeanHEHUS Mexay KOHUEeBbIMU TOYKaMU;

5 - nnockocTb, napanneribHad OCWM TOPMO3HOIo pbldara M cogepXxallas
KOHL,eBbl€ TOYKW;

6 - OCb TOPMO3HOrO pblyara;

7 - yron CMeLLeHNs NPUNoXeHUst CUNbI;

8 - YONMMHEHHbIN UCNOMHUTENbHBLIN MeXaHW3M (CUIOBOW NPUBOLA)
9 - cxaTbIN NCNOSHUTENBHbBIN MEXaHU3M (CUITOBOW NPUBOA)

PucyHok 9 - UnmocTpaTuBHAs HacTpouKa CUCTEMbl MOBTOPSAIOLIErocs AenCTBUst
TOpMO3a

6 MoaroToBKa Kpecra-KoNIACKU Ans UcnbiTaHUMU

6.1 YcTaHOBKa 1 perynmpoBKa Kpecria-KoOnsiCKu

YcTaHaBnNMBalOT KPECTO-KOMSCKY W NPUHALMEXHOCTU OfS UCMbITaHUs, Kak
onpegeneHo B NCO 7176-22.

Ha kpecne-konsicke C MexaHM3MOM HaKfoHa CUAEHbSA HAKIOHAT CUCTEMY
CUOEHBSA/CNNHKM TaK, YTOObl MExaHM3M HeC HarpysKy CUCTEMbl CUMOEHbS, HO Yron
HaknoHa He pgorkeH ObiTb Oonbwe 4yem 50°. Ecnn  kpecno-komsicka ¢
9MEKTPONPMBOAOM HE MPUBOAUTCHA B OBWXKEHWE B 3TOM MOSIOXKEHUN, YMEHbLLAOT
Yron HakrioHa 40 BENMYUHBI, KOr4a OHO CMOXET caenatb 3TO0.

MpumeyvaHne - 3To TpeboBaHne MMeET Lenbio o6ecneyunTb, YTOObI MEXaHU3M
HakmoHa cuaeHbA Obln HarpykeH BO BpeMs WUCNbiTaHus ©e3 okasaHus
NPOTMBOMOSIOXKHOIO AENCTBUS HA LLEHTP NOSIOXKEHNSA MaCCbl KPeCcna-KOMnsiCKU.

PerynnpytoT  NapKkOBOYHblE TOPMO3a, (YHKUMOHMpYOLWME  BPY4YHY0, B
COOTBETCTBUM C MHCTPYKLMEN Mn3roToBUTENS 6€3 MpeBbilleHNs MakCUMarbHbIX
pabounx cun, 3asBreHHbIX B Tabnuue 1.

Tabnmua 1. MakcumanbHble paboyne cunbl



Cunbl, H

®DyHKUMOHMPOBAHME OAHMM NarbLiem 5
Pblvar, 3axBaTbiBaembi O0nbLLE YeM OOHUM NanbLem 13,5
DYHKLNOHNPOBaHNE BCEN KUCTBIO 60
CoBMeCTHOE GOyHKLMOHUPOBAHME KUCTLIO U PYKOW 60
®PyHKUMOHNPOBAHWE CTYMHEW, TOrKaroLlee HanpasneHe 100
DYHKUNOHMPOBaHNE CTYMHEN, TAHYLLEE HanpaBfieHne 60

6.2 AcnbiTaTenbHble MaHEKEeHbI

BbIbupaloT ucnbiTaternbHbI MaHEKEH MacCOW, paBHOW MakcumaribHOW Macce

nonb3oBaTernd, KoTopasa onpeaerieHa N3arotoBuTesieM.

YcTaHaBnmBaoT U 3aKkpenndrT ncnblTaTenbHbl MaHEKEH B Kpecrie-KoIAacKe,

Kak onpeaeneHo B NCO 7176-22.

6.3 NMoarotoBKa Kpecra-KosnsiCku

HenocpeacTtBeHHO nepeq MCMbITaHWEM MPUBOASAT KPECTIO-KOMSCKY B HyXHOe
cocTosHue, yaepxuBasa ero npu Temnepatype (20£5)°C B TeyeHuMe He MeHee

BOCbMW HYacCoOB.

6.4 Pernctpauus

PerncTtpupytoT getanmm (0CoBEeHHOCTM) Kpecna-konsicku, kak Tpebyetcsi no

NCO 7176-22.

6.5 TexHuka 6e3onacHOCTN BO BpeMs UCMNbITaHUA




[aHHbIN CTanOapT npegycMaTpuBaeT UCMNONb30BaHME Mpouenyp, KoTopble
MOryT ObITb BpPeaHbIMW A58 300POBbS, €CNM He NpeanpuHATb agekBaTHbIX Mep
NPenoCTOPOXHOCTU. DTO OTHOCUTCS TONMBKO K TEXHUYECKOWN NPUCNOCOONEHHOCTN U
He ocBoOOXOaeT Wu3roToBUTENS WM dUMPMY, MPOBOASLLYIO UCMNbITaHWEe, OT
topnandecknx obasaTtenbCcTB, Kacalowmxcsa 340poBbs U 6e3onacHOCTM Ha fobon
cTagun.

LleHTpbl, BbIMOMHAKWME 3TW  MUCMbITAHUSA, AOOJDKHbI  MpedycMaTpuBaTth
COOTBETCTBYIOLLEE MCMNONMb30BaHNe 0OOpyaOBaHWUs, npoueayp M CUCTEMbI Ans
opraHmsauum paboT, COMPSKEHHbIX C OMACHOCTAMW. 3TO MOXET BKIoYaTb
3aWmTHBIE Kopriyca nnnm 6apbepbl, CUCTEMbI OCTAHOBKMW UCTbITAHWSA MPU NOMOMKax
WM NPY aBapUNHBLIX CUTYaLUAX 1 IMYHOE 3alMTHOE 060opyaOBaHuMeE.

7 Mopsapok npoBeAeHNs1 UCNbITaHUN

McnbiTaHus npoBOOATCA B cnep,yrou.l,eﬁ nocriegoBaTesribHOCTU:

a) UCMbITaHUA Ha CTaTUYEeCKYyl MPOYHOCTb (pasgen 8), KoTopble MOryT
BbIMOSHATLCA B JIIO6OM NopsiaKe;

b) ncnbiTaHna Ha ygapHyto NPoYHOCTL (pasgen 9), KoTopble MOryT BbINOMHATLCA
B oGOM nopsiake;

C) ucnbiTaHusa Ha MHorosankosom cteHge (10.3);
d) ncnoitTaHusa npu nagexHuu (10.4);

€) WCNbITaHWs Ha YCTaroCTHYKD [MPOYHOCTb MNAPKOBOYHBLIX TOPMO3OB,
PyHKUMOHMPYOLWmMX BpyYHYto (10.5).

8 MeToAabl UCNbITaHUN HA CTaTUYECKYHO
NPOYHOCTb

8.1 MpuHuunnN

Kpecrno-konscky pacnosaraloT Ha ropu3oHTasribHOM UCMbITaTeNbHOW Nowaake
N OCHaLLAT B COOTBETCTBUM C NpeaCcTaBneHHbIMY TpeboBaHNSMN, OTHOCALLMMUCS
K pasnu4yHbiM ee anemeHTam. Ecnv nsrotoButesnb 3adBnseT, YTO KPeCro-Konsacka
npeBbllLaeT BCe MMHUMarbHble TpeboBaHuWs, TO 3arpy3ka AofmkHa ObiTb yBennyeHa,
4TOObI YOOBNETBOPUTL 3asIBKY.

MpumevaHne - Ycwunusa, npunaraemble nosib3oBateneM K pasfivMyHbIM
areMeHTaM Kpecra-KoMnsaAcKW, OOMKHbl OblTb BbIYMCIIEHbI U 3aTEM YMHOXEHbl Ha
KoadpdmumeHT 6e3onacHoCTH, 4TOObl BbISIBUTb  MWHMMAsbHble TpeboBaHus
NpPOYHOCTU. Mo POBHOCTM U3NOXEHBLI B NPUNOXEHNN A.

8.2 NogroToBKa Kpecna-Konsicku
Mepen kaxabiM UCNbITAHMEM MPOBEPSAIOT PErySIMPOBKY Kpecra-KonAcKh U

pacnosrioXeHne WUCMbITAaTeNbHOTO MaHeKeHa B COOTBETCTBUMM C  yKa3aHWUAMW,
AaHHbIMU B pasfene 6, 1 Nnpu Heo6X0aUMOCTM OCYLLECTBIISOT KOPPEKTUPOBKN.

8.3 BbiGop HarpyxaroLien nnacTUHbI



Ecrm  npu  npoBegeHWM  HWXecreoywwmx — UCNbITaHUA  HeoBXoaMMO
MCMOMb30BaTh HarpyXarwLLlylo MracTUHy B MeCTe MNPUIIOXKEHUS WUCTbITaTenbHON
Harpysku, TO BblOMpalT K, ecrmm Heobxoaumo, MOAUULMPYIOT OOHY U3
Harpyxarowmx nnacTuH, npuBegeHHbIX B 5.2 u 5.3, pyKOBOACTBYSCb MNpU 3TOM
HVDKecneayoLwmMm:

- ONA HarpyXeHus MfioCKOWM WM BOMHYTOW MOBEPXHOCTU [eTarnen Kpecra-
KONACKN wmpuHon 6onee 20 MM UCMOMb3YOT BbINYKIY0 HarpyxaroLlyto nnacTUHy
(cm. 5.3);

- ONA HarpyXeHus BbINYKIION WM MSIOCKOWM MOBEPXHOCTU [eTarnen Kpecrna-
KOMACKN LUMPUHOW MeHee 20 MM UCMOMb3YyT BOTHYTYHO HarpyXatoLLyto nnacTuHy
(cm. 5.2);

- eCnv OOCTYMNHOCTb HarpyXarLlen nracTuHbl K Kakoru-nmbo getanu Kpecna-
KONMACKW 3aTpydHeHa u3-3a OrpaHUYeHHOro MPOCTPaHCTBA OKPYXalLero 3Ty
Aetanb, TO yaanstoT HaUMEHbLLYKO CEeKLIMI0 NNacTuHbl, YTOObl obecnedntb 3a3op ¢
OKPY>KatoLLWMMK 31EMEHTaMMN KOHCTPYKLIUKN Kpecra-KOSACKN.

Ycunue MOXHO NpuKnagbiBaTb K Harpyxawllend nrnacTuHe Kak oxatve OT
MCMOMHUTESTBHOIO MEXaHW3Ma U HaTsHKeHe, UCMNOSb3ys PEMEHD.

8.4 MNoANOKOTHUKKN: NPOYHOCTL NOA Harpy3Kom,
NPUII0XXKeHHON CBepXy BHU3

[Ans 3Tux ncnbiTaHUN MaHEKeH He UCMONb3YHoT.

Cwunbl, NpuknagbiBaemMble CBEpXy BHU3 K NOAJSIOKOTHMKaM, OCHOBbLIBaOTCA Ha
MakcuMarnbHoOM mMacce nofnb3oBartens. [ns makcumansHoW Macchl norb3oBaTens
GonbLe Yem 125 kr anga pacyeta cun 4OSMkHbl Ucnornb3oBaTtbea 125 Kr.

PaccuntbiBaloT cuny, HanpaBreHHy CBepXy BHU3, UCNOMb3ys dopmyny (2):

_ My Sog

——d =8 2
1= 5 cos15°" )

rae Fy - npuknagbiBaemas cuna, H;

M ; - MakcumanbHas macca nosnb3oBatens, 40 125 Kr;

S - koadhdmumeHT 6e3onacHoOCTK, paBHbIn 1,5;

g - r[paB1TaLMOHHAas KOHCTaHTa, paBHas 9,807 m/c <.
MpumeyaHus

1 Ana npymepoB CM. pacyeTbl B NpUoxeHumn A.



2 Ecrmm  wsrotoButenb  3aaBNSET, YTO  KPECNO-KOMsICKa MNpeBbILIAeT
COOTBETCTBYIOLWME MUHUMarbHble TpeboBaHWs, ONpederneHHble no dopmyrne,
NpvKNaablBatoT 3asaBreHHyto cuny ¢ gonyckom 0%...+3%.

K Kpecny-konscke, CTOALWEMY Ha FOPU3OHTANbHON UCNbITATENbHOM NIOCKOCTY,
NPVKNaabiBaOT Harpysky Tak, 4ToObl ee NnHWUS OAEeNCTBUSI Nepeceksia OMOpPHYHo
MOBEPXHOCTb OMOpPbl MOAJSIOKOTHUKA, Kak MokaszaHo Ha pucyHke 10, ucnonb3ys
Harpy>xatoLLlyto NracTuHy, BbIOpaHHY0, B COOTBETCTBUM C YKa3aHusmu B 8.3.

MpumevaHne - Ha pucyHke 10 nokasaHa KOHdMrypauusi HarpyxaroLero
YCTPOWCTBA B Havarne UCnbiTaHus. OTa KoHdurypaums Oyaetr U3MEHATbCS, T.K.
Kpecro-Kondcka aedopmMupyeTca B NpoLecce UChbITaHWN.

Mepen HavanoMm wucnbITaHUA YyCTaHaBMBAKOT CPeAcTBa, MNpefoxpaHsoLme
KPEecrno-Konacky OT OnNpoKuAbIBaHUA, W CPeAcTBa, NpeaoxpaHsiiowme ero oT
nepemMeLleHns Bneped v Hasag (cm. 5.10 n 5.11).

Harpy3ska moxeT npuknagbiBaTbCsi K 060MM NOASIOKOTHMKAM O4HOBPEMEHHO
(ecrm nmetoTcAa ABe Harpyxarowwe nnacTuHbl) UM No odepean.

MenoneHHo yBenuumBaloT Harpysky, moka cuna Fq He [OOCTUTHET BEMUYUHbI,
onpegeneHHon no dopmyne 2, wnM OGonbliei BenuMYUHbI, OnpeaeneHHONn
N3roToBUTENEM. Y AepXMBalOT Harpy3ky B TedeHune nepvoga mexay 5 n 10 c.

CHMMaloT Harpysky.

PucyHok 10 - Cunbl, HanpaBneHHble CBepPXY BHM3, U NOANOKOTHUKMU

P

1 - NOANOKOTHMK(K) ANA NPUNOXEHUS HArpy3Kn

PucyHok 10 - Cunbl, HanpaBrieHHbIE CBEPXY BHM3, U NOASIOKOTHUKM

8.5 Onopa cTonbl: NPOYHOCTb NOA Harpy3Komu,
NPUMOXEeHHON CBEPXY BHU3



NcnbiTaTenbHbI MaHeKeH Ans 3TOro UCTbITaHUS He UCMOSb3YHOT.

Cunbl, nNpuknagbiBaeMble CBEPXY BHU3, OCHOBBLIBAOTCA Ha MakKCMMarbHOW
mMacce nonb3oarens. [Ana MmakcumarnbHon macchl nonb3osartens 6onbLie yem 125
Kr Ons1 pacyeTa Cun OoSPkHbl UCNoSb30BaTbCs 125 Kr, KpoMe UCTbITaHUSA CKyTepa.

PaccuntbiBaloT cuny, HanpasreHHy CBepXy BHU3, UCNonb3ys dopmyny (3):

F,=M,-g, (3)

rae F4 - cuna, kotopas 6yaeT npumeHsTbesa, H;

Md - MakChMaribHada Macca rnosib3oBartesia, Kr;

g - rpaBUTaLIMOHHAsA KOHCTaHTa, paBHas 9,807 m/c 2.
MpumevaHus

1 [Ins npumMepoB CM. pacyeTbl B NPUNOXeHUn A.

2 Ecnvm wusrotoBuTenb  3asBrseT, YTO  KPECHo-KOMscka  npeBblllaeT
COOTBETCTBYIOLLME MMHMMarbHble TpeboBaHus, onpeaeneHHole no dopmyne (3),
NPVKNaabIBaloT 3adBMEHHYH0 cuny ¢ Aonyckom £3%.

K Kpecrny-konscke, CTOALEMY Ha rOPU3OHTaNbHOW UCMbITATENbHON MIIOCKOCTH,
NPUKPENNAOT YCTPOMUCTBA ANA NPUNOXEHNS Cunbl, onpeaesnieHHon no dgopmyre (3),
nnm nodon GonbLuen cunbl, ONPeaeneHHON N3roToBMTENeM, B NOAXOOALLMX MeCcTax
Ha ornope CTOorbl, MOKa3aHHbIX Ha pUcyHkax 11 n 12.

B Touke npunoxeHns Harpysku UCMONb3YIOT BbINYKIYH HArpyatoLLyo NnacTuHy
(cm. 5.3) Ha nfiockow onope CTOomMbl 1 ONope CTOmMbl, COCTOSALEN U3 ABYX nnu 6onee
TPyOOK, 1 UCMOMNb3YIOT BOTHYTYIO LIUMMHOPUYECKYHO HarpyxatoLyto nracTuHy (Cm.
5.2) Ha ornope CTOonbl, COCTOALLEN U3 OOMHOYHOM TPYOKW. B HEKOTOpLIX criydasx,
rae 9TO MOXHO caenaTtb 6e3 ocrnabneHus onopbl CTOMbI, MOXET BbITb HE06X0AUMO
NpOCBEPUTL OTBEPCTME B MracTMHE CTOMbl AfS 3aKpenfieHUs HarpyxaroLero
NCNOMHUTENBbHOrO MEXaHn3Ma.

Ecnm ecTb puck, 4TO Onopbl CTOMbI HACTOSMBKO MOKK, YTO OHM MOTYT KOCHYTbCS
McnbiTaTenbHOM MNIIOCKOCTU BO BPEMS UCMbITaHUA, crieayeT obecnedntb, YTOObI
Gbl1 OOCTaTOYHBLIM 3a30p Afs Onopbl CTOMbl, 4TOOLI AedopmupoBaTbcs 6e3
KacaHusi UCNbITaTeNbHOM MMOCKOCTU, T.. MOAHATb KPEecCrio-KOSAcKy, nomMeLlas
TBepable OroKn paBHOW BbICOTbI MEXOY KaxdblM KOMECOM W MUCMblTaTenbHON
MSIOCKOCTbIO.

Ecrnm ucnonb3yotca TpybuaTbie Onopbl CTOMblI MMM ApyrMe KOHCTPYKLIUM,
KOTOpble HE MMEIOT MIIOCKOM MOBEPXHOCTM ONOPbl CTOMbI, NPUKIagbiBaloT CUMy nog,
yrrom (15+3)° OTHOCUTENBHO BEPTUKanu, HaKMOHEHHYIO K CUMOEHbIO, KaK nokasaHo
Ha pucyHke 11 (Tvn G). [Ina Bcex ApyrMx onop CTYMHU NPUKIaabiBaloT CuUny nojg
yrnom (9015)° kK NOBEPXHOCTM ONOPbI CTONMbI.

Ecnu onopbl CTOMbI MMEIOT OTKPbITY0O KOHCTPYKLMIO Takyt, YTO cTaH4apTHas
Harpyxatllasi nractTvHa He MOXeT nepefaTb Harpy3Ky K KOHCTPYKUMM (Kak Ha
pucyHke 11, Tmn E), npucnocabnmearoT NoaxoAsiLLyto XeCTKYl0 NnacTUHy K onope
CTOMbl TaK, YTOBbI Harpy3Ky HECnn 4YacTu OMopbl CTOMbl, HAMBNMXaLLME K TOYKe
Harpy>}eHusl.

PucyHok 11 - MecTta Harpy>XeHusi onop cTonbl ANA pasfiM4YHbIX TUNOB
onop cronsbl



PucyHok 11 - MecTa Harpy»eHust onop CTonbl 4S9 pasfIMdHbIX TUMOB OMop CTOrbI

MMpumeyaHne - Ha pucyHke 11a) nokasaHbl MOMOXeHWe Cun, KOTopble
NPUKIaabIBaOTCA MO odepenm K KaXKaon CTOPOHe.

Ecrnm ucnonbayotcs kakne-nmbo gpyrme ¢opmbl OMopbl CTOMbI, BbiGupatoT
Harpy>aroLLyto NracTuHy, Kak onpegerneHo B 8.3.

Ecnu ncnonb3ytoTcs ABe OoTAerNbHbIE OMOpbl CTOMbI, NPUKIAAbIBaOT HArpy3Ky K
KaykQom ornope CTOorbl N0 ovepeaun.

[ns cKyTepoB npuKnagbiBatoT Harpysky MO ovepeau Kak MOXHO Orwvbke K
KaXgoMy MecCTy, NoKa3aHHOMY Ha pUCyHke 12.

PucyHok 12 - TOUku NpnnoXxeHUA UcnbiTaTeNIbHOM Harpy3kKu Ha
naowaaKy onopbI-CTOMNbI CKyTepa
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PucyHok 12 - Toukn npuroxeHust UCnblTaTeNbHOW Harpy3ky Ha nrowaaKy onopbl-
CTOMbl CKyTepa

lMepen npoBeoeHWEM UWCMNbITAHUA MPUHMMAKOT Mepbl MO NpeaoTBpaLleHuto
OMPOKUAbIBAHWSA Kpecra-Konsackn W Mo NPeaoTBPaLUeHUIO [ABWKEHUS Kpecna-
Konsacku Bnepea-Hasag (cm. 5.11 1 5.12).

MNocTeneHHo yBenuumBaloT HarpysKy 4O Tex rnop, noka cuna F4 He JOCTUrHeT
3HavyeHun, npuBefeHHbIX B Tabnmue 3, un 60MnbLlUMX 3HAYEHWUA, YCTaHOBIIEHHbIX
nsrotoBuTeneM. McnbiTaHne NPOBOLSAT OAHOKPATHbIM MPUIIOXKEHUEM Harpysku B
TeyeHne 5 10 c.

Mocne 3Toro Harpy3ky CHMMatoT.

8.6 Pbiyarn HaknoHa

[na 3TOro ncnbiTaHMS UCNOMb3YOT UCTbITaTENbHbIN MaHEKEH, CM. 6.2.

OTO uWCNblTaHME TMPUMEHMMO AOns  YCTPOMCTB WM 4acTen, KoTopble
npenHa3Ha4YeHbl 49 NCNOMb30BaHUSA B KAYECTBE pblYaroB HaKoHa.

Ecnm kpecno-konsicka OCHalleHa pbl4aramMyv HakrfioHa WM ecriv Kakor-nmbo
9NIeMEHT Kpecna-KomnsacKn MOXeT OblTb WCMonb3oBaH AN HakfoHa Kpecna-
KOMACKW, TO WCNbITbIBAOT Kaabl pblvar HakfoHa WM YNOMSIHYTbIN 3NEMEHT
Kpecra-Konacku B criegyolemM nopsiake.

MpymeyaHne - Pblyar HakfoHa MO3BOSSIET COMPOBOXOAMOLLEMY MCMNOML30BaATh
MO KpanHen mMepe OfHY CTYMHIO Ha Bepxy (KOHLE) YCTpoMCTBa, YTOObl HaKIMOHUTL
KPECIo-KOMACKY BOKPYr 3a4HUX KOSec.

Ecrm  npoTuBoonpokuabiBawollee  YCTPOMCTBO  MpeAHasHavyeHo  Ans
MCMNONb30BaHNs B KayecTBE pblyara HakfoHa, ero ycTtaHaBnuBalT B Haubonee
yaaneHHoM u Hauboriee BbICOKOW MO3ULMM B COOTBETCTBMM C WHCTPYKLUSIMU
nsrotoBuTENa Ana nonb3osatens. Ecrnn obe 3TM ycTaHOBKM He MoOryT ObITb
AOCTUrHYTbl OAHOBPEMEHHO, NpeanoYTeHMe OTAaT Hanboree BbICOKON MNO3ML UK.

BbiBupaloT HarpyatoLlyo nnacTuHy, Kak onpeaeneHo B 8.3. Harpyska moxet
TaKxe ObITb NPUNOXEHA, ECIN TAHYTb BHM3 pblvar HaKMoHa.

PaccuntbiBaloT cuny, nNpuKnagbiBaeMyto K pbldaram HakfloHa, WUCMonb3ys

cpopmyny (4),

F3=133-Mg+M )9 (4)



no npegerna 1000 H,

roe F5 - npuknagbiBaemasi cvna, H;
M ; - macca MaHekeHa, Kr;

M., - macca Kpecra-KomnsiCKu, Kr;

g - r[paB1TaLMOHHAas KOHCTaHTa, paBHas 9,807 m/c <.

[MpumeyaHue - [ins npmepoB CM. NpuroxeHune A.

C KpecrioM-KOmnACKOW, CTOAWMM Ha FOPU3OHTaNbHOM  UCMbITaTeNbHON
MSIOCKOCTUW, YCTaHaBMMBAKOT YCTPOMUCTBA ANS NPUIIOKEHUS BepPTUKarbHOW CUMbl,
onpegeneHHon no dopmyrne (4), K ToO4Ke Ha OCU KaXOaoro pblyara HakroHa WM K
3SIEMEHTY, KOTOPbIN MOXET OblTb MCNOMBb30BaH A9 HAKMOHA Kpecra-Komnacku, U Ha
paccTosiHUM 25+5 MM OT KX KOHLA, KaK rnokasaHo Ha pucyHke 13. Ecrnv aTo 4oCTuYb
HEBO3MOXHO, NPUKNaabIBalOT BEPTUKArNbHYIO CUIy K Hanbornee noaxosilen Tovke
B KOHLUE pblyara HakfioHa UM 3fieMeHTa, KOTOPbIN MOXET UCMONb30BaTbCA ANs
HaKIoHa Kpecsia-KOnsCKu.

lMepen HavanoMm WuCMbITaHWS YyCTaHaBNMBAKOT CpeacTBa, NpeaoxpaHsolme
Kpecro-KoSacKy OT nepemMeLleHns Brnepeq v Hasag (cm. 5.11).

MeaneHHo yBenuUMBAalOT  HarpysKy, TrOKa Kpecrio-Kofsicka He HavHeT
HaKMoHATbCA  (Hanpumep, nepedHVWe Korieca/camoHanpasnsoweecss  Koneco

NOAHMMETCS Haf, UCMbITaTeNlbHON MAOCKOCTbLIO) UM noka cuna F3 He AOCTUrHeT
BENMYUHbI, onpegeneHHon no dopmyne (4). YaepxvBatoT Harpy3ky B TeyeHue
nepnoga 5 n 10 c. PernctpupytoT MakCUManbHYy0 HarpysKy, MPUIIOXKEHHYK BO
BPEMS UCMNbITaHUA.

CHMMaIOT Harpysky.

[MoBTOPSOT UCMBITAHWA ANA OPYrMX 35IEMEHTOB M YCTPOMCTB KpPecCria-KOomsiCKM,
KOTOpble MOIYT UCMNOSIb30BaTbCS A5 HAKITOHA Kpecra-KOSsICKU.

PucyHok 13 - Touka npunoxeHns UcnbiTaTerlbHOM Harpy3ku K pbiyaram
HaKJIOHa Kpeca-KonsACKu
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1 - pblyar HakmnoHa; 2 - 4YacTb, KOTOpas MOXeT WCMNOMb30BaTbCs AN HaKroHa
Kpecna-Konsicku (npymep: NpoTUBOONPOKMAbIBAKOLLEE YCTPOUCTBO)

PucyHok 13 - Todka npunoXxeHWs UcCnbITaTeNbHOM Harpy3ky K pbld4araM HakSioHa
Kpecna-Kosnacku

8.7 Py4ku Kpecna-KosnsiCKu

PasmewatoT ncnbiTatenbHbli MAaHEKEH, Kak onpeaernieHo B 6.2. 3TO UcnbiTaHue
NPUMEHSIETCA K pyykam, KOTOpble MpoeuupyloTcsa Hasag wwnm BBEpX U, B
YACTHOCTW, HEe MNPUMMEHSIETCA AN PYyYEeK Ha PYKOATKax, KOTOpble COCTOAT U3
NoNepeyHoro CTePXHS (pyyKa-nepeknagnHa).

F =052:(M ,+M_}S4g (6)*

* Hymepauua cooTtBeTcTBYyeT opuruHany. - [NpumedvaHue usrotoButens 6asbl
AaHHbIX.

no npegena 750 H,

rae F4 - npuknagbiBaemas cuna, H;

M ; - macca MaHekeHa, Kr;

M., - Macca Kpecna-KOnsiCKu, Kr;



S - koahdmumeHT 6esonacHoCTH, paBHbIn 1,5;

g - r[paB1TaLMOHHAas KOHCTaHTa, paBHas 9,807 m/c 2.

MpumeyaHue - [Ins npmepoB CM. NpuUnoxeHune A.

C KpecriomM-KOmnsCKOW, CTOAWMM Ha [OPU3OHTaNbHOM  UCMbITaTeNbHOMN
MSIOCKOCTM, yCTaHaBNMBaOT YCTPOUCTBA AN NPUIIOXKEHUSA CUIbl (CM. PUCYHOK 14),
onpegeneHHon no dopmyne (6), BOONMb OCU Kaxaou pydvkn. PekomeHayemble
CNocobbl NPUIIOXEHUSA CUIbl MOKa3aHbl Ha pUCYHKe 15.

O6ecneuunBatoT, 4TOOLI CpeacTBa ANA NPUIIOKEHUSA CUIbl HE NPUKagbiBanum K
pyyKe paguanbHylo cury (Hanpumep, He UCNOofb3oBann  3aXUMbl, KOTOpble
NpMBOAUNM Obl K COCKarb3bIBaHUIO PYYKM HA TONKatoLLEN PYKOSITKE).

Mepen Havanom mcnbiTaHMA YyCTaHaBNMBAKOT YCTPOWCTBA, MNpepoxpaHstome
KPecro-KoSIACKy OT OMpoKuAbIBaHUSA, U YCTPOUCTBA, NpefoXpaHdawowme ero or
NPOLONbHOro NepemMeLLeHns snepes unn Hasag (cm. 5.11 1n 5.12).

MpunaxmearoT orpaHNYnUTENb, KOTOPLIN NOALEPXUBAET PYYKY U NpeaoTBpaLlaeT
ee npormb nopg Harpyskon. PasmeliaoT orpaHuyuTeNlb Kak MOXHO Bbllle Ha
TOnKatoLLen pykosiTke 6e3 KacaHus pyyku, Kak nokasaHo Ha pucyHke 14.

MenoneHHo yBenuumsaloT Harpysky, noka cwuna F, He OOCTUMHeT BENMUYUHbI,
onpegeneHHon no gopmyrne (6). YaepxumBaroT Harpysky B TedeHune nepuoga 5 n 10
C.

CHuMaIOT Harpysky.

PucyHok 14 - UcnbiTaHue Ha CTaTUYECKYIO Harpy3Ky yCTPOUCTBA PYUKU
Kpecna-KonsiCKu

, LLLLLLL LS

X

1 - orpaHnyuTEnb

PucyHok 14 - /cnbiTaHne Ha CTaTUYECKYIO Harpysky YCTPOWCTBa PYYku Kpecna-
KONSACKU

PucyHok 15 - TOUKM HarpyXeHUsl NP1 UCNbITAHUN HarpyXXeHus pyyek



i 2

) B m
a) b

1 - TpyOKa, NpuKpenneHHas K OCHOBE PYYKM KNENKOW NeHTON; 2 - TKaHHasa noroca,
NPUKPENsieHHasi K OCHOBE PY4YKW KIEWKOW NEHTOM W yaepxvBaemMasi Ha MecTe
LUHYPKOM [0 KNEWKOro CLENneHns

PucyHok 15 - ToUKM Harpy»XeH1si Npyn UCTIbITAHUM Harpy>eHUsi pydek

8.8 NMoANOKOTHUKUN: NPOYHOCTb NOA Harpy3Kowu,
NPUII0OXXKeHHON CHU3Y BBEpPX

OTO wuCMbiTaHNE NPUMEHAETCHA K Kpecram-Konsickam C  MOASIOKOTHMKaMMU,
KOTOpble  MMET  (MKCUPOBAHHbIE  MOASMOKOTHUKM UM CbEMHbIE  UNA
CKrnagblBaoLLMecs NOAJIOKOTHUKMN c 3anuvparoLmmm YCTPOWCTBaMM.
McnblTatenbHaa Harpyska MOXeT NpUKagblBaTbCA K KaOoMy MOASIOKOTHUKY MO
odyepeamn unm k 06onm NoaoKOTHMKaAM O4HOBPEMEHHO.

MpumevaHne - [ns Kpecen-konsiCoOk CO CbEMHbIMW MOASIOKOTHMKaMn ©6e3
3anuparoLmx yCTPOUCTB CM. NpurioxeHune B.2.

[na 9TOro ncnblTaHMA UCNOSb3YKT UCMbITATENbHBLIM MAaHEKEH, CM. 6.2.

OnpenensoT NOSIOXEHNE LIEHTPa TSHXKECTU KPecna-KomnsCKuU U UCMbITaTeSNlbHOro
MaHeKeHa.

MpymeyaHne - OTO MeCTOHaxXOXOeHWe MOXeT ObiTb onpegerieHo nyTem
noAcyeTa Nocrie YCTaHOBMEHMS MacChl KaXKO40ro Koneca.

Ecnm macca uvcnbiTaTenbHoro maHekeHa npesbiwaetr 100 kr, ona pacderta
NpVKnagabiBaeMomn Cunbl Hy»xHO ncnone3osatb 100 Kr.

PaccuuTtbiBaloT cuny, nNpuknagbiBaemMyrd K MOASNIOKOTHUKY CHU3Y BBepX,
ncnonb3ys dopmyny (7).

[na Kpecen-KonsiCok ¢ pyYHbIM NPUBOAOM:

_ ':Md +Mw:"3'g
2. cogl10°

%

[1Nsi Kpecen-KornsCok ¢ 3NeKTPONpPMBOLOM:

m=lnse
2.cos 10"

no npegerna 1000 H,

raoe Fs - npuknagbiBaemas cuna, H;
M ; - macca maHekeHa, Kr;

M, - Macca Kpecna-KOonsiCKu, Kr;



S - koapdmumeHT 6esonacHoCTH, paBHbIn 1,5;

g - r[paB1TaLMOHHAas KOHCTaHTa, paBHas 9,807 m/c 2.
MpumeyaHus

1 lMpegnonaraetcs, 4YTO CONPOBOXOaWMA He OyaeT nbiTaTbCA MNO4HMMATb
KPEeCro-KOSACKY C 3f1eKTPOoNpUBOAOM C NOSb30BaTENEM.

2 [1nsa npymepoB CMOTPUTE pacyeTbl B NpurioxeHun A.

Ecrnn narotoButenb 3asBrseT, YTO KPeCro-KOomscKa rnpesbIwaeT MUHUMarbHbIe
TpeboBaHus, onpeaeneHHsbie nNo dopmyne (7), NpUKNaabiBatoT 3adBfIEHHYHO CUIY C
aonyckom £3%.

C KpecrioM-KOmnsiCKOW, CTOAWMM Ha FOPU3OHTaNbHOM  UCMbITaTeNbHON

MNNOCKOCTW, YCTaHaBnMBalOT YCTPOMCTBA AN NPUMOXeHus cunbl Fs5, Kak
onpegeneHo no cdopmyne (7), wm nmodon 6Gonbwen cunbl, onpeaeneHHon
M3roToBUTENEM, K TOYKE Ha MOASIOKOTHWKE, KOTopas nexuT B MonepevyHomn
BepTUKarnbHOW MIIOCKOCTU 1 MPOXOAUT Yepes LEHTP TAXECTU Harpy>XeHHOro Kpecna-
KOMACKM C Jonyckom 5 mm, npu 6okoBom yrre (10+£2)°, kKak nokasaHO Ha PUCYHKe
16, ecnnm KOHCTPYKUWMS MNOAJSIOKOTHMKA MO3BONSET, AN MNPUMNOXKEHUS Harpysku
NCNONb3YOT CTpony WmprHon 50 MMm.

MNMepen Havanom uWCMbITaHWA MPUHMMAKOT Mepbl, NpefoXpaHsAlLLme Kpecrio-
KOMNACKY OT ONPOKMAbIBAHUS N OT NPOAOSbHOro nepemMeLleHns Bnepes unv Hasapg,
(cM. 5.11 1 5.12).

lMocTeneHHO yBenMYMBAIOT HarpysKy, noka cuna Fs He LOCTUTHET 3Ha4YeHwus,
onpegeneHHoro no dopmyne (7), v OGonblumMX 3HAYEHWIA, YCTAHOBIEHHbIX
N3roToBUTENEM. Y 4EPXXMBAIOT Harpy3Kky B TedeHue nepmnoga 5m 10 c.

CHuMaIOT Harpysky.

PucyHok 16 - TOYKM NpUNOXKEeHUA UcNbiTaTeNIlbHOW Harpy3ku K
NoANOKOTHUKY, HanpaBfieHHOW CHU3Yy BBepX

1

% - LLeHTP TSHKECTM KPECna-KomsiCK1 ¢ MaHEKEHOM

PucyHok 16 - TouykuM NpUNoXeHuUst UCMbIiTaTeNlbHONM Harpy3kn K MOASTIOKOTHUKY,
HarnpasBSiIEHHOW CHWN3Y BBEPX



8.9 Onopbl cTONbI: NPOYHOCTb NOA Harpy3Kowu,
NPUNOXEeHHON CHU3Y BBEpX

McnbiTaHusa npoBoadaT ong:

- Kpecen-KornscoK € NOCTOAHHO 3adMKCMPOBAHHbLIMI OropamMu CTormMbl;

- CKJlagblBaOLMXCSA Y3I10B Orop CTOMbl C 3anvMparoLmm YCTPONCTBOM U

- CbEMHbIX Y310B OMOp CTOMbI C 3anuparoLLmm YCTPONCTBOM.

McnbiTaHa He NpoBOASAT A8 CKyTepoB

MpumevaHne - [ns Kpecen-konsiCoOK CO CBbEMHbIMU WM CKIabliBaloLWMMUCS
y3namm ornop ctonbl 6e3 3anuparoLLmx yCTPOUCTB CM. NpunoxeHne B, pasgen B.2.

PasmeLlaloT ncnblTatesibHbI MaHEKEH, KaK onpeaeneHo B 6.2.

BbiOupaloT oguvH 13 HWKeCneaylowmxX 35IEMEHTOB OMOpPbl CTOMbl, K KOTOPbIM
AoSpkHa ObITb NpUoXeHa ucnblTaTenbHasa Harpyska:

a) Haubonee BbICTynawLWaa nepegHAs YacTb KOHCTPYKUMKW pasfaerbHON
CKIagblBaloLLEencst onopbl CTOMbI, NOKadaHHast Ha pucyHke 17, (tun A);

b) ueHTp cnnoWwHON ONopbl CTOMbI UK CTEPKHEBLIX OMOP CTYMHW, Kak NOKa3aHo
Ha pucyHke 17 b), (tunel B n C);

C) UEeHTp nepegHero CTEPXHA Ha "OBYXCTEPXHEBOMW" oOnope CTYMHW, Kak
nokasaHo Ha pucyHke 17 d), (tun D);

d) ueHTp Hanbornee BbICTYyNatoLLEN NepeagHen YacTu onop cTomnbl fitobon gpyrown
KOHCTPYKL MM, Kak nokaszaHo Ha pucyHke 17 d), (tun D).
PaccuntbiBaloT cwunbl, NpUKNagbiBaemMble K Ornope CTYMHU CHU3Y BBEPX,
ncnonbays dopmyny 9.
[ns Kpecen-konscok ¢ ABYMsI OTAENMbHLIMM ONOpamMu CTYMHU:

" ':Md +Mw:"3'g
1 )

F (9)

[nsi ogHOCEKLUNOHHOW (CMIOLLHOM) Onopbl CTYMHW:

" ':Md +Mw:"3'g
2 )

B (10)

roe F¢ - npuknagbiBaemasi cvna, H;
M ; - macca maHekeHa go 100 «r, Kr;

M., - macca Kpecrna-KomnsiCKu, Kr;

S - koadhdmumeHT 6e3onacHoCTH, paBHbIn 1,5;

g - rpaB1TaLMOHHas KOHCTaHTa, paBHas 9,807 m/c <.
MpumevaHus

1 Ona kpecen-konscok BecoMm 6ornblie 100 kr gna pacyeta cun HeobxogmMmo
ncnonb3osatb 100 Kr.



2 [1na npumepoB CM. pacyeTbl B NpUIioxeHnm A.

Ecnu nsrotoButens 3asBnsgeT, YTO KPeco-Konscka npesbIwaeT MUHUMarbHble
TpeboBaHus, onpegeneHHole no dopmynam (9) wnm  (10), npuknagbiBaloT
3asBIIEHHYIO Cuny ¢ JonyckoM +3%.

C KpecrioM-KOmnsiCKOW, CTOAWMM Ha [OPU3OHTaNbHOM  UCMbITaTENbHOMN

MMOCKOCTU, YCTaHaBMMBAKOT YCTPOUCTBA ANA NPUINOXEHUA BepTUKanbHoOM cunbl Fg,
Kak onpegeneHo no dopmynam (9) wum (10), v mobon OGonbluen Cunbl,
onpeaeneHHon N3roToBUTeneMm.

MpumevaHne - PucyHok 17 d) unniocTpupyeT BepTuKanbHOE HanpaBreHve
NPUIIOXKEHHOWN CUITbl.

MpumeyaHne - Korga npuemnemo, BbIOMpaloT HarpyxawLlyto NnacTUHy, Kak
onpegeneHo B 8.3, Nnn UCNOMb3YKT A8 MPUNOXEHUS Harpy3Ky Norocky, LUMPUHOW
50 mm.

MMepen Havanom wmcrnbiTaHUA yCTaHaBNMBAKOT YCTPOWCTBA, MpedoxpaHsome
KPeCrio-KOmnACKy OT OMpOKWAbIBaHUA, W YCTPOUCTBA, NpedoxpaHsoowme ero ot
NPOAOSIbHOro NepemMeLleHns Bnepen nnm Hasag (cm. 5.11 n 5.12).

MeLneHHO yBENMUMBAOT HarpysKy, noka cuna Fi; He OOCTUMHET BEINMYUHbI,
onpeaeneHHon no gopmynam (9) nnm (10), unn 60nMbLLYO BENUYKHY, OnpeaeneHHyo
N3roToBUTENEM. Y OEPXMBAIOT Harpy3Kky B TedeHune nepmoga mexay 5 n 10 c.

CHuMaIOT Harpysky.

PucyHok 17 - PaamelyeHue cun, NpuKnagbiBaeMbIX K Onope CTYNHU
CHU3y BBepX



PucyHok 17 - Pa3melleHune cun, NpukiagbiBaeMblX K Onope CTYMHU CHU3Y BBEPX

8.10 Py4ku Kpecrna-KosnsiCK1: MPOYHOCTb NOoA Harpy3Kkom,
NPUIIOXXeHHON CHU3Y BBEpPX

PasmellaloT ucnbltTatenbHbI MaHEKEH, Kak onpeaeneHo B 6.2. PaccuuTbiBatoT
Ccunbl, NpUKNagbiBaeMble K TOMKALWMM PYKOATKaM CHU3Y BBepX, MCMosb3yA

dopmynel (11), (12), (13) n (14).
[na Kpecen-konsaACcoK C py4HbIM MPUBOLOM C ABYMS TOMKAOLLWMMUN PYKOATKaMMU:

M,+M ) 5
2
AO51A KpeCen-KonACcoK C py4yHbIM NMpBOAOM C PYKOATKaMu B BUOE NepeEKnagnH:
Fz=(Mg+ M) Sg; (12)

AO51A KpeCern-KONACOK C 3J1eKTponpmnesoaomM C AByMA TOJNKALWMMN PYKOATKaMK:



:{Md+Mw]'S'g.
3 )

H (13)

ANs KPEeCer-KOrsiCOK C 3IIeKTPONpPMBOAOM C PYKOSITKAMU B BUAE NepeKrnaamH:

_2'[Md+Mw:"S'E
= : ,

H (14)

roe F1& - npuknagbiBaemasda cuna, H;
M ; - macca maHekeHa, Kr;

M., - macca Kpecrna-KomnsiCKu, Kr;

S - koadpbdmumeHT 6e3onacHoCTH, paBHbIn 1,5;

g - rpaBUTaLIMOHHasA KOHCTaHTa, paBHas 9,807 m/c 2.
MpumeyvaHve - [ina npyumepoB cM. npunoxeHue A.

MakcumanbHas cuna, ucnornbdyemasi npu pacuvete F7 no cdopmynam (11) un
(13), porrkHa 6bITh paBHa 880 H.

MakcumanbHas cuna, ucrnonb3dyemas npu pacyete Fz no dopmynam (12) u
(14), porpkHa 6bITb paBHa 1760 H.

Ecnu nsrotoButens 3asiBnsieT, YTO KPeCro-Korsicka npesblwaeT MUHUMarbHbIe
TpeboBaHus, onpegerneHHbie no gopmynam (11), (12), (13) v (14), npuknagsiBaoT
3asBIIEHHYI0 cuny ¢ AonyckoM £3%.

YcTaHaBnMBalT  KPEeCrio-KOMsICKY Ha  FOPU3OHTarbHY  UCMbITaTeNbHYy0
MMOCKOCTb.

Ecnu kpecno-konscka ocHaleHO OTAeNbHbIMWU TOMKaWMMN pyKosiTKamu (T.e.
OHO He COOEepPXUT PYKOATKY B BUAE NepeknagnHbl), ycTaHaBnMMBaloT CpeacTBa Ans

npunoxeHnss cunbl F7, Kak onpegeneHo no dopmynam (11) u (13), nin nobon
Gornblwen cunbl, onpegeneHHOW W3roToBUTENeM Kpecrna-Komnsacku, B TOYKax,
nokasaHHbIX Ha Buae ¢ 6oky Ha pucyHke 18a).

MpyknagbiBatOT CUMbl, UCMOMb3YSA NOSIOCKY UMW MAAHKY LWMPUHON MUHUMYM 25
MM.

Ecnu kpecno-konsicka oCHaLLEeHO TOMKatoLLen pyKoATKOM B BUAe NepeknaguHbl,
yCTaHaBMMBAOT CPeACTBa A8 NPUIIOXKEHUS CUMbl, Kak onpeaerneHo no gopmynam
(12) n (14), B ueHTpe NepekagunHbl, Kak nokasaHo Ha pycyHke 18b).

MpumeyaHus

1 Ons pykoATOK B BuAe nNepeknaauHbl, cuna, npuknaablBaemasi B LEHTpe
nepeknaguHel, B ABa pa3a 6orblie cunbl, NpUKagbiBAEMON K KaXaon oTaeribHOn
TOnKatoLLen pyKosiTKe.



2 [Monocka wupunHoM 50 MM peKkomMeHOyeTCs AOfs NPUNOXEeHUEe Harpys3ku Ha
PYKOATKY.

Mepen HavanoMm uCnNbITaHUA yCTaHaBMBAKOT CPEACcTBa, MNpeaoxpaHsowme
KPecro-KoMAcKy OT ONpOKUAbIBaHWA, W CPeAcTBa, NpefoxpaHsiowme ero oT
NpPOAOSIbHOro NepemMeLleHns Bnepen nnm Hasag (cm. 5.11 n 5.12).

MeoneHHO yBennuMBAaKOT Harpysky, noka cuna F1%2 He OOCTUMHET BENMYUHbI,
onpegeneHHon no copmynam (11), (12), (13) n (14), nnm GOMbLUYIO BEMUYUHY,
onpefeneHHyo N3rotoBuTenemM. YAepMBaroT Harpy3Ky B Te4eHue nepuoga mexay
5n10c.

CHuMMaloT Harpysky.

PucyHok 18 - Cunbl, npuknagbiBaeMble K TOSIKaloLWKUM pyKOATKaM
CHU3Y BBepX

Fz

il P

a) CuUnbl, NpUKnagbiBaeMbl€ K OTOENTbHbIM TOJIKAOLWMM PYKOATKAM CHU3Y BBEPX
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b) cuna, npuknagbiBaemas k pykosiTke B BUAE NepeknagnHbl CHU3Y BBEPX

PucyHok 18 - Curibl, NpuknagbiBaeMble K TONKaLLMM PyKOSITKaM CHU3Y BBEPX

8.11 PyKosiTKM ynpaBneHusi CKyTepoM: CONMpPOTUBISAEMOCTb
cunam, NpuUnoXeHHbLIM MO HanpaBfeHUIO Bnepea

NcnbiTaHne He TpebGyeT WCMOMNb30BaHUS MCMbiTaTeNbHOTO MaHekeHa. Ha
CKyTepe, CTOSILLEM Ha rOpU30OHTarnbHON NCMbITATENbHOW MIOCKOCTU YCTaHaBNMBaoT
cpeactBa AN MPUIOXEHUA CWMbl, OnpedeneHHon B Tabnvue 2, unn noboi
OonbLLeln curbl, onpeaeneHHoON N3roTOBUTENEM.

Tabnmua 2 - Curibl, NpUKNagbiBaeMble K pyKOSiTKaM yrnpaBrieHUsi CKYTEPOM



MakcumarbHas macca || Cuna, npuknagbiBaeMasi K KaxaoW pyKosiTke
nonb3oBaTenid, Kr yrpaBreHns Fg, H

[0 25 7543

>25 10 50 15045

>50 g0 75 20547

>75 10 100 3009

>100 5o 150 450+14

>150 Fo=(150-4-1,5)/2 +4% (cM. Tabrmuy A1)

Ecrm wusrotoButenb 3aaBndeT 4YTO CKyTep MpeBbiaeT MWHUMarbHble
TpeboBaHMa onpefeneHHble No Tabnuue 2, NpuknagbiBalT 3asiBMEHHYIO CUny C
aonyckom £3%.

lMepen Hayanom wuCMbITaHWS yCTaHaBNMBaKT CpeacTBa NpegoxpaHsiolme
CKyTep OT OrpoKuabiBaHWS, U CPeaCcTBa, NpefoxpaHawme ero oT npoaosibHOro
nepemeLleHns Brnepea unu Hasag (cm 5.11 n 5.12).

Harpyska npuknagbiBaetcs K obenm pydykam O4HOBPEMEHHO, KaK NokKasaHo Ha
pucyHke 19, Ha paccTosHuUM 2513 MM OT BHELUHEW KPOMKWU COOTBETCTBYHOLLEW
Ppy4YKku. Yron npunoxeHust cun gomkeH 6biTe B npegenax 30° OTHOCUTENbHO OCK

ckytepa. Cwunbl Fy MOryT npuknagbiBaTbCsl Kak Torkalowume cunbl C 3agHen
CTOPOHbI CKyTepa Ui Kak TSHYLUME CUMbl C NepeaHe CTOPOHbI PYKOSITKU CKyTepa,
HO OeNCTBYOLLME Ha 3a[HIOI CTOPOHY pblyara yrnpaBneHusl.

MeaneHHo yBenuMuMBalOT Harpysky, noka cuna Fg; He AOCTUrHET BENMYUHBI,
onpegeneHHon no Tabnmue 2, wunn  BOMbLIYD  BENUYUHY, OrpenerieHHyH
N3roToBUTENEM. Y OEpPXXMBAIOT Harpy3Ky B TeveHue nepmoga 5un 10 c .

CHMMaroT Harpysky.

PucyHok 19 - Cunbl, npuknagbiBaemblie K pyKosiTkaM ynpaBrieHus
CKyTepom



PucyHok 19 - Cunbl, NpyKnaablBaeMble K pyKOATKaM ynpaBrieHUst CKyTepoMm

8.12 PyKosiTKM ynpaBfeHusi CKyTepoM: CONpoOTUBMSAEMOCTb
cunam, NpunoXeHHbLIM MO HanpaBrieHUIO Ha3an,

PaccuutbiBatloT cuny Fi, Kak 3KBMBaASiEHTHYO cune Fg, NCNonb30BaHHOW B
8.11.

Cnepynte npoueaype 8.11, 3ameHsis Ha Fi; BO Bcex npumepax c Fg, u
pucyHok 20 BMecTO pucyHka 19, Ana npurnoxeHWst UCMbITaTeNbHOW CWUIbl,
HanpaBneHHoOM Hasag.

PucyHok 20 - Cunbl, npuknagbiBaeMble K pyKOSATKam yrpaBneHus
CKyTepom, HanpaBJieHHble Ha3aj

PucyHok 20 - Cwunbl, npuknagblBaeMble K PYKOSATKaM YrpaBfieHUs CKyTepoM,
HanpasreHHble Ha3ag



8.13. PykosaiTku ynpaBneHusi CKyTepoM: CONpoTUBNAEMOCTb
cunam, NpUNoXeHHbIM CBEepXy BHU3

OT0 ncnbiTaHne He TpebyeT UCnonb30BaHME UCTbITAaTENbHOIO MaHEKEHA.

Ob6ecne4vbTe YCTaHOBKY pbldara ynpaBneHuss Tak, 4Tobbl Koneca Obinn
HanpaBfeHbl BNepea, N Cneaynte UHCTPYKL MM U3roTOBUTENS, YTODbI pacnonoxuTb
pblyar ynpaeneHnss yoobGHO [AOna  nepemMelleHus nonb3oBatens. Cnepynte

npouenype no 8.4, 3a WCKMOYEHMEM MNPUMOXEHUA CUMbl F{, Kak noka3aHo Ha
pucyHke 21, Ha paccTosiHuM 2513 MM OT BHELUHEM KPOMKW COOTBETCTBYIOLLEN
Py4YKu, rae, Kak npeanoraraeTcd, oneparop MNpUroXuT Harpysky K pykosaTke. B
crnyyae 6onee 6M3KMX PyKOSATOK, LOIMKHO ObITb NPEANPUHATO BTOPOE UCTbITAHNE B
TOYKe Ha pyKosiTke, Hanboree 6nM3KoN K Nofb3oBaTento.

Toyka cxBaTblBaHUsl, KoTopass co3gaeT Haubonee HebnaronpusitTHoe

HarpyxeHue, AormkHa ObiTb mcnbiTaHa (CM. pucyHok 21). Cunbl F{ AOMmKHbI BbITb
TOW Xe BeNnuM4YuHbl 1 UMETb TO Xe HarnpasrieHue, Kak yka3aHo B 8.4.

Ecnu pykoaTku ynpaBneHnss umetoT BrIOKMPOBKY ANs NpefoXpaHeHns pyKOATOK
OT YynpaBrieHnss [OBWXEHWEM, 3adelcTByWTe OroKMpPOBKY BO BpeMsi 3TOro
NCNbITaHWUS, ECIIN 3TO HE NPEAOXPaHUT NOMb30BaTerns OT NepeMeLLEHUS.

PucyHok 21 - Cunbl, npuknagbiBaeMblie K PyKOsiTKe ynpaBreHus
CKYyTepOM CBepXy BHU3

F A i A R A A A R L l—;

1 - Toyka npurnoxeHuns Ons npsamblx (T) PyKOATOK; 2 - TOYKa NPUIOKeHUa Ans
PYKOATOK, KOTOpble UMEKT dopmy MeTnn; 3 - ToYKa MPUIoXeHus ONs PyKOATOK,
KOTOpble MMET hOpMYy OTKPbLITON NETIN

PucyHok 21 - Cunbl, NpuKnaabiBaeMble K PyKOSITKE YNpaBreHNsi CKyTepoM CBepXy
BHU3



PucyHok 22 - Cunbl, npuKnagbiBaeMble K PYKOATKe ynpaBrieHUus
CKyTepOM CHU3y BBepX

F i i M'J

1 - Toyka npunoxeHuns Ons npsamblx (T) PyKOATOK; 2 - TOYKa NPUIOKeHUa Ans
PYKOATOK, KOTOpblE UMENT (popMy MeTnum; 3 - ToYKa NPUIIOXKEeHUA ONs PYKOSITOK,
KOTOpble MMEKT dOPMY OTKPbLITON NETIN

[NpumeyaHue - PaccTtoaHne 25 MM namepsieTcs napasnnerbHO LLeHTpanbHON ocK
KaXKO,ON PYKOSATKMN.

PucyHok 22 - Cunbl, NpyknagbiBaemble K PYKOSITKE YMNpaBIieHUst CKYTEPOM CHU3Y
BBEPX

8.14. PyKosiTKM ynpaBneHusi CKyTepoM: CONpOTUBNSEMOCTb
cunam, NpunoXxeHHbIM CHU3Y BBepX



9710 1cnbiTaHWe He TpebyeT Ncnonb3oBaHMe UCMbITaTENbHOrO MaHeKeHa.

Ob6ecneybTe YCTaAHOBKY pblyara ynpaBreHuss Tak, 4YToObl Koneca Obinm
HanpaeneHbl Bnepea, v cnegynTe UHCTPYKLUUM U3roTOBUTENS!, YTODbI pacnonoXuTb
pblyar ynpaeneHnss ygobHO [AOna  nepemMelleHus nonb3oBaTtens. CnepynTe

npouenype 8.10, 3a WUCKMOYEHMEM MPUMOXEHUS CUMbl F7, Kak MoOKasaHOo Ha
pucyHke 22. Ecnm  pykoaTKa UWMeeT 3akpyrfeHne Hasag K oneparopy,
NpyKNaabiBanuTe CUIly K PYKOSTKE pblyara ynpaBfieHWst Kak MOXHO Aarblie OT
LeHTparnbHOM NIMHUMK CKyTepa M OCK MOBOPOTa pblyara yrnpasrieHns (CM. npumMepbl

Ha pucyHke 22). Cwuna F; pomkHa ObiTb TOW Xe BenMYUHbl U UMETb TO Xe
HanpaBneHne, Kak ykaszaHo B 8.4. Ecnn pykosaTKM ynpaBneHns MMeLoT BrioKMpOBKY
ANs  NpedoxpaHeHust PYKOATOK OT  YNpaBfieHUst  OBWXKEHVMEM, 3adencTBYyWTE
GroKMPOBKY BO BpeMsS 3TOrO UCMNbITaHUS, €CNM 3TO HE NPEAOXPaHUT Nofb3oBaTens
OT NepemMeLLEHMS.

B Hauyane kaxgoro wucnblTaHus cwuna F;  [orpkHa npuknagbiBaTbCA B
NSIOCKOCTKW, napasruiesisHoM  (PPOHTaNbHOM NIIOCKOCTW, MpoXoAasuwen 4yepes
NoMepeYHyto LIEHTParbHYK JIMHUIO pblyara ynpaeneHusi. 3Ta  KoHdwmrypaums
N3MEHUTCH, TaK Kak UcnbiTaHne gedopMnpyeT CKyTep.

9 MeToAbl UCNbITAaHUA HA YAAPHYIO MPOYHOCTb

9.1 MNpuHUMN

MoaBelleHHbIE MasTHUK MCMoNb3yeTcs AN HaHeceHus yaapa Ha getanu
Kpecna-KonsiCKW1, KOTopble NoABEPKEHbI yaapaM, BO3HUKAKLLWMM NPy OTKUAbIBAHUA
NoMnb30BaTeNsl Ha CMWHKY KPecra-KOmnsiCKM U Mpu CTONMKHOBEHUM oboga pyYHOro
npuBoAa, CaMOOPUEHTUPYHOLLMXCS KOIEC M OMnop CTYMHU KPECNa-KOMsCKM C
NpensATCTBUAMMU.

Ecrm  wusrotoBuTenb  3asBnSET, YTO  KPECIo-Konsicka  npeBocXoauT
MUHUMarnbHble TPeboBaHWs, UCMblTaTeNbHas Harpyska OoibkHa ObiTb yBernMyeHa
QNS NPOBEPKU 3asiBINEHMS.

9.2 NoarotoBKa Kpecna-KonscKu

Mepen KaxgblM WCMbITAHMEM MPOBEPSIOT PETYIIMPOBKN KPECTa-KOMSICKN 1
NOSIOXEHME UCMbITATENbHOrO MaHEKEHaA HA COOTBETCTBUE MHCTPYKLMAM pa3gena 6
N KOPPEKTUPYIOT, eCnn HeObX0AMMO.

9.3 CnnHKa cuaeHbA: CONPOTUBNSAEMOCTb Ha yaapHoe
BO3aencTBme



OTO UCMbITaHNE NPUMEHSAIOT A8 KPECEN-KOMACOK, Y KOTOPbIX BbICOTa CMMHKW
cuaeHbs, u3MepeHHass MetogoM, onpegeneHHsiM B MCO 7176-7, paBHa 320 mMm
nnm 6onbLue.

[ns 3TOro McnbiTaHUA CHAMAKOT CMMHHYIO CEKLMIO UCTbITAaTENbHOrO MaHeKeHa.
Ob6ecneuynBatoT, 4TOObLI MoONoXeHMe Ta3obenpeHHON CeKuuM UcChbiTaTeNbHOro
MaHekeHa OblNo aHanorMYHO MOMOXEHWD, MOSTyYEHHOMY METOOOM, KOTOPbIN
onpeaerseH B 6.2.

[na CnNWHOK CuaeHW, Yy KOTOPbIX €CTb BO3MOXHOCTb pa3BopoTa, KOTopas
MO3BOSISIET MM BblpaBHMBATLCS CBOOOAHO CO CMUHOM MONb30BaTensi, Kak NoKa3aHo
Ha pUCYHKe 23, pasMeLLalT MasiTHUK UCMbITAaHUSA CMWHKW Kpecra Ha ydapHyo
MPOYHOCTL (CM. 5.5) Cc BepTUKanbHbIM CTEPXHEM Tak, YToObl Macca Kacanacb
CMNUHKWN Kpecra Mo ropu3oHTarnbHOM NIMHUM, NPOXOASILLIEN Yepes LeHTp pa3BopoTa
CMNUHKMW.

PucyHok 23 - PazBopauuBatlowasicsi CMHKa Kpecna

PucyHok 23 - Pa3sBopaymBaroLaaca cnnHka Kpecra



[na Kpecen-konsiCok ¢ ApyruMyM Tunamu CAWHKA CUOEHbS MNO3ULMOHUPYIOT
MasTHMK C BepTUKalnbHbIM CTEPXHEM Tak, YTOObl Macca Kacanacb OCU CMUHKK B
TOYKe Ha paccTosgHUN 30 MM HWXe BEPXHEN YacTU CMHKW.

BknoyaloT TopMo3a Kpecra-KOnACKU W, eCrin ecTb cpeacTBa ANs OTKIII0YEeHUs
npveoaa, obecneymsatoT, YTOObI OH OblN OTKIOYEH.

YcTaHaBnMBalT XEeCTKMA Yyrnop NPOTUMB 3adHUX KOMec Kpecra-Komsckn u
NPUKPENnAOT CBOOOAHLIN OrpaHUYUTENb, Kak MPeacTaBfeHO Ha PUCyHke 24, K
nepegHen 4YacTm pambl, [JOCTATOMHO ASMHHBLIA, 4TOObI  NpemoTBpaTUTb
ONpoKMAbIBaHNE Ha3az Kpecra-KossCKu 3a TOMKON paBHOBECKS.

OTKNOHAT MasTHUK Tak, 4Tobbl TBepAblM CcTepeHb Obin nog yrnom (30+2)°
OTHOCUTENBbHO BEPTUKANW, Kak nokasaHo Ha pucyHke 24, n 3atem nosBorsiT emy
Nagatb CBOOGOOHO M yaapsTb CMMHKY Kpecria-KonaCcKu.

Ecnm narotoButenb 3asBnseT, YTO KPeCro-Kossicka npesbiwaeT MUHUMarbHbIe
TpeboBaHWs, HacTpamBalOT MasATHUK Ha Yrofn, NOAXOASLMIA A9 OLLEHKM 3as8BMEHNs.

[ns Kpecen-kondAcok, rae CnuHKa yCTaHoBfeHa Ha ABYX HeCcywmx oropax,
MOBTOPSIIOT UCMNbITaHWE ABaXObl CO CHOBA YCTaHOBSEHHbIM MAaATHUKOM TakK, YTOObI
OH yAapsan no LEeHTpanbHOW SIMHUM KaXaoW onopbl CAMHKM Ha paccTosHumn 30 Mm
HIKE BEPXHEN YaCTW CAMHKM.

[na Kpecen-konsacok, rae CnvHKa yCcTaHOBMEeHa Ha OOHOM LieHTpasibHOW orope,
MOBTOPSIKOT UCMbITAHWE C MasiTHUKOM, MO3ULMOHUPOBAHHBLIM TaK, YTOObI OH yaapsn
No CMNWHKE B TOYKAaX, PacrorioXeHHbIX Ha paccTosiHun, paBHoM 0,4 MakcumaribHoOm
LUMPUHBI CMIUHKWN C KaXKO0M CTOPOHbI OT €€ LIeHTparibHON SINHUK.

PucyHok 24 - UcnbiTaHue Ha yaapHYI0 NPOYHOCTb CMUHKK Kpecra

T P

1- orpaHn4ynTesib Kpecra-KondacKku

PucyHok 24 - VicnbiTaHne Ha yaapHY NMPOYHOCTb CMMHKKU Kpecna



9.4 O6oa py4HOro npuBoaa: CONpPoOTUBIAEMOCTb Ha
yAapHoe Bo3gencTeue

OTO uWCNbITaHME MPUMEHSIETCA K Kpecram-Konsackam ¢ 06040M  pydHOro
npvBo4a C BCNoOMOraTernibHON 3HEpreTM4eckon yCTaHOBKOM 1 Be3 Hee.

MpoBOAAT UCMbITAHME C OQHOW CTOPOHBLI KPeCria-KOMSICKU.

Ans yBenuyeHns BO3MOXHOCTM MCMbITaTeNbHbIX fabopaTopu CpaBHUMBATb
pe3ynbTraTbl UCMbITaHUS, [4e BO3MOXHO, 3TU UCMNbITAaHNA A0SPKHbI NPOBOAUTLCA Ha
NpaBoM CTOPOHE Kpecria-Konsicku, npu obpalleHHOM B HanpasreHun Brepeq,
Kpecne-Konsacke.

3akpennsarT UCnbiTaTeNbHbIN MaHEKEH B Kpecre-Konsicke Takum obpasom,
4TOObI MNO3BOMUTL CBOGOAHOE [OBWXEHWE LUAPHUMPOB CUMAEHbS WU LLUAPHMPOB
CMNWHKM N HE 0edopMUPoBaTh Kakme-nmbo KOHCTPYKTUBHBLIE YaCTW KPECa-KOMACKW.

C KpecrioM-KOmnsCKOW, CTOAWMM Ha [OPU3OHTaNbHOM  UCMbITaTENbHOMN
MSIOCKOCTM YCTaHaBMBAKOT MassTHUK ANs UCnbiTaHMs oboga py4Horo npusoga (Cm.
5.6) Tak, 4TO, KOrma OH BWUCUT BEepTUKaNbHO, €ero LEHTP yaapa onHon GOKOBOW
CTOPOHbI pacrnoraraeTcs Ha TOWN e ropu3oHTarbHOW SIMHUK, YTO U CTynuLa Koreca,
N KacaeTcs 0604 py4yHOro NpMBoAa Mo SIMHUK B OAHOM M3 ero TOYEK KpensieHus, Kak
nokasaHo Ha pucyHke 25. Ecrm obog pyyHOro npveBoga WMMEET COeOVHEHWUE,
coBrnagaroLlee ¢ TOMKOW KpenseHusi, BbiIOUparoT 3Ty TOYKY KpensieHUs Kak MecTo
NCNbITAHUS.

O6ecneunBatoT, YTOObI TOPMO3a KPeCa-KOMACKN Oblniv OTKIIIOYEHBI.

OTKNOHAT MasiTHUK Tak, YTOBbl ero NpogosibHas OCb OKasasacb Mof Yrrom
(4542)° Kk BEpTUKANW, KaK NOKa3aHO Ha PUCYHKe 25, 1 3aTeM OTMYCKaloT ero Tak, 4YTo
OH yaapsieT obopf py4HOro npmeoaa.

MNoBopaumBatoT Koneco u obog pyvyHOro npuBoga Tak, YToObl LEeHTp yaapa
MaaTHMKa ygapsn oboa pyvyHOro npuBoda B cepeavHe Mexay OBYMsi TOYKamm
KpenneHus, 1 MOBTOPSAT uCNbiTaHne. Ecrm obog pydHoOro npuBoda MMeeET
COeANHEHNE, KOTOPOE NEXUT Mexay ABYMSI TOYKaMu KpensneHus, BblOupaloT aTy
yacTb oboga py4HOro npmMeoga AN UCMbITaHUS.

Ecnm obGoag pydHOro npvBoga npuKpensnieH HenpepbiBHO K oboay Koreca,
noBopavmnBaloT Koneco u oboag pydHoro npuBoda Ha (9015)° mexgy ABymsi
yoapamu.

Ecnm  usrotoButens  3asBnsieT, 4YTO  KPECro-Kkonsicka  MpeBOCXOoauT
BbllLeyKa3aHHble TpeboBaHWs, UCMOMb3YKT Yrosi, 3asiBfEeHHbIN U3roTOBUTENEM C
AOMyCKOM *2°.

PucyHok 25 - UcnbiTaHue o6oaa pyyHOro npuBoAa Ha yaapHyto
NPOYHOCTb



-

1 - UeHTp yaapa

PucyHok 25 - VicnbiTaHne o6oga py4HOro npuBoAaa Ha yaapHyH NPOYHOCTb

9.5 CamoopueHTUpyOWMeCcH Kosrieca: ConpoTuBAeMoOCTb
Ha yaapHoe Bo3aeucTBue

OTO MCMbITaHWE MNPUMEHSIIOT K KPEeCram-KOonsickaMm, KOTOpble OCHAaLLEHbI
CaMOOPUEHTUPYIOLLMMINCS KONecamun Bnepean nnn c3aam Kpecna-Konsicku.

YcTaHaBnNMBalOT  KPECrO-KOMAICKY Ha  TOPU3OHTarbHY  UCMbITaTENbHYH
MSIOCKOCTb C UCMNbITbIBAEMbIM CaMOOPUEHTUPYIOLLMMCS KOMECOM, BblPOBHEHHbLIM
noA yrrom (45+5)° oTHOCKTENBHO NPOAONBHOM OCU Kpeca-KoMNsCKKU, Kak noKasaHo
Ha pucyHke 26.

O6ecne4vnBatoT, 4TOOLI TOPMO3a Kpecna-KonACKn Oblfin OTKIOYEHbI N YTOObI
no6oe yCTpoMCTBO OTKIMIOYEHUS NpuBoaa Obino 3a4enCcTBOBAHO.

MpumeyvaHne - Kpecna-Konacku ¢ anekTponpuBogoM MoryT notpeboBaTb Takon
mMogudmkauunmn, 4Tobbl BCe TopMo3a 6biiv Obl B BbIKITIOYEHHOM MOSIOKEHUN NPU
HenoaBWXKHOM Kpecrie-Konsacke.

PucyHok 26 - OpraHusaumus ucnbiTaHUsi CaMOOpPUEHTUPYHOLLErocs
Koneca Ha yaapHyI NpoYyHOCTb



1 - yron OTKIIOHeHMs!; 2 - LeHTp yaapa; 3 - MassTHUK AN UCMbITaHUS Ha yOoapHyo
MPOYHOCTb CaMOOPUEHTMPYHOLLErOCS Koneca 1 ornopy CTonbl

an/IMeLIaHI/Ie - VicnblTaTtenbHbIN MaHEKEH HE NnoKa3saH A51sl SICHOCTM.

PucyHok 26 - OpraHu3auus UCrbiTaHUsi CaMOOPUEHTUPYIOLLErocsl koreca Ha
yOapHyt NPOYHOCTb

MogBewwmBaloT MasiTHUK A9 UCMbITaHUS CaMOOPUEHTUPYIOLLEroCa Koneca Ha
yAapHY NPOYHOCTL (CM. 5.6) Tak, 4TOObI NSIOCKOCTb €ro OTKIIOHEHUS Haxogunach
B MSIOCKOCTU CaMOOPUEHTUPYIOLLErOCS Koreca ¢ A0NyCKoM +2°.

Pa3meLLaloT MasTHMK Tak, YTO OH BUCUT BEPTMKANbHO C €ro LEeHTpoM yaapa
OLHOW TOPL,EBOM CTOPOHbI, HaXo4WUTCA Ha OOHOW TOPU3OHTarbHOW JIMHUM CO
CTynMUEn camoopueHTUpYtoLLIerocs koreca +5° n kacaetca oboga koneca.

PaccuunTbiBalOT yron OTKIIOHEHM MasiTHUKa no dopmyne (15)

_ [Md +Mw:':|

377 (19)

Q=arccos [l

roe & - yron oTkrnoHeHus, (°);

M ; - macca maHekeHa, Kr;



M, - Macca Kpecna-KomnsiCKu, Kr.
MpumevaHne - Cm. npunoxeHne C ana npovcxoxgeHus dopmynbl (15) u
pucyHka C.1 ons rpadmyeckoro npeactaBneHns 3ToM 3aBUCUMOCTH.

OTKNOHAT MasiTHUK Tak, YToObl ero NpoAaosibHast OCb OKasarnachb nog yrriom &
+3°...-0° K BepTMKanM n 3aTtemM OTNycKalT ero Tak, 4YTO OH Yyaapser
CaMOOPUEHTUPYIOLLIEECS KOMECO.

Ecrm  wusrotoBuTenb  3asBnseT, UTO  KPecro-Komdcka  NpeBOCXOAUT
MUHMMarnbHble TpeboBaHUS, yCTaHaBMMBAKOT MasiTHUK Ha yror, HeoOXoAUMbIN ANs
OLLEHKUN 3asiBKMW.

[MoBTOPSAOT UCMbITaHME Ha BCEX OPYrMX CaMOOPUEHTUPYIOLLMXCA Korecax Ha
Kpecne-Konsacke.

9.6 Onopbl cTOMNbI: CONPOTUBIIAEMOCTb Ha yaapHoe
BO3OencTBue

9.6.1 O6LwWwume nonoxeHus

OTM UCMbITAaHUSA MPUMEHSIIOT K Kpecriam-Konsickam, KOTopble MMEKT Oonopbl
CTOMbI, KOTOPbIE MOMYT BOWMTU B KOHTAKT C NPEnATCTBUAMM.

Ecrnm kpecno-konsicka OCHalleHO [ABYMS OTAENbHbIMM - ONopaMy  CTOMbI,
BbIMOMHAKT 06a MCNbITaHNSA Ha O4HOM ONOpe CTOrbI.

Ecnn kpecno-konsicka OCHaWEeHO OOHOW Onopon CTOMbl, BbIMOMHAKT oba
NCNbITaHUS HA O4HOM N TOW Xe CTOPOHE 3TOM ONnopbl CTOMbI.

[na yBenuueHnst BO3MOXHOCTU MCNbITaTeNbHbIM nabopaTtopmsMm cpaBHMBaTb
pe3ynbTaTbl UCMbITaHUS, [4e BO3MOXHO, 3TU UCMNbITaHNA AOSPKHbI NPOBOAUTLCA Ha
NpaBoM CTOPOHE Kpecra-Konsicku, npyv obpalleHHOM B HarnpasfeHun Brepen
Kpecne-Kosnscke.

9.6.2 NogroToBka
YcTaHaBnNMBalOT  KPEeCno-KOSMACKY Ha  TFOPU3OHTamnbHYI  UCMbITaTerNbHYH
NSIOCKOCTb.
O6ecneunBatoT, YTOObI TOPMO3a KPECA-KOMACKN Oblniv OTKIIIOYEHBI.
MpumedvaHne - Kpecna-Konacku ¢ 9nekTponpuBogoM MoryT notpeboBaTb Takon
mMoaudmkauum, 4tobbl BCce TopMo3a Obim Obl BbLIKMKOYEHLI MPU HEMOABWKHOM
Kpecne-Kosnscke.

9.6.3 bokoBou yaap
MoaBelLmBatoT MassTHUK 4719 UCNbITaHWUS ONopbl CTOrMbI (CM. 5.6) Tak, 4ToObI:

a) ero UeHTp yaapa Kacarncsi TOM 4acTu Onopbl CTOMbl, KOTOpas SBNSeTcs
Hanbrnwkanwen K UCNbITaTeNbHOM MNMOCKOCTM W Haubonee yaaneHHouM ot
NPOAOSbHOM OCU KPecra-KossiCKu;

b) ero nnockocTb KayaHus Gbina NepneHanKynsapHa K NpoLonbHOM OCK Kpecrna-
KOSAACKM C LOMYCKOM +2° 1



C) NpoJosibHasa OCb MasiTHUKa Bbiria BepTUKanbHa.

Ha pucyHkax 27 n 28 nokasaHbl MecTa NpuroXeHns Curbl yaapa K pasnuyHbiM
KOHCTPYKLMSIM OMNOpbI CTONMbI.

PaccuntbiBaloT yron oTKNoHeHNs MasTHUKa no goopmyre (15).

OTKIOHSAOT MasiTHWK Tak, YToObI ero NpoAorbHasl OCb okasarnach rnog yrriom &
+3°...-0° K BEpTMKanuM 1 3aTem OTMyCKatoT ero Tak, YTO OH yaapsieT ornopy CTonbI.

Ecrmm  wusrotoBuTenb  3asBNSET, YTO  KPECIO-KOnsicka  NpeBocXoauT
BbllLeyKa3aHHble TpeboBaHuWsl, yCTaHaBMMBAOT MasiTHUK Ha yron, Heobxoaumblii
OIS OLLEHKM 3asiBKMU.

Ecnm onopa cTonbl cMecTunacb OTHOCUTENBHO €€ HavarbHOM YCTaHOBKW, HO
He noBpeaunach, NepeycTaHaBIMBaKOT OMopy B €e HavanbHOe MOSIOKEHNE.

PucyHok 27 - MecTa npunoxeHusi CUnbl yaapa K pasfimyHbiM onopam
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PucyHok 27 - MecTa npunoxeHus cusbl yaapa K pasfimyHbIM onopam CTorbl
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PucyHok 28 - MecTa npunoxeHus cunbl yaapa K pasfiuyHbiM
TpyGyaTbiM onopam cTtonbl
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PucyHok 28 - MecTa npuroXxeHust cunbl yaapa K pasnMyHbiM TpyGyaTbiM ornopam
cTonbl

9.6.4 NMpoaonbHbIN yaap
MogBelmBatoT MasTHUK 118 UCNbITAHUS ONOPbI CTOMbI (CM. 5.6) Tak, YTOObI:

a) ero UeHTp ydapa Kacanca TOW 4acTu onopbl CTOMbl, KOTopasi Haubonee
yaaneHa npuv HanpaefeHuM Bnepeg W ABNseTcA Havbornee yaaneHHoW OT
NPOSONbHOM OCU Kpecra-KosAaCcKu;

b) ero nnockocTb KayaHus Oblna napannenbHa NPOoAOSIbHOM OCU Kpecra-
KOMSACKM;

C) NpoAobHas oCb MasiTHMKA Oblfia BepTMKanbHa.
MpumedaHue - Ha pucyHkax 27 n 28 nokasaHbl MecTa NpUoXeHns cunbl yaapa
K pa3fnyHbIM KOHCTPYKLIMSIM ONopbl CTOMbI.
3aBepLialoT 3TO UcnbITaHWe, Kak onpeaerneHo B 9.6.3.

9.7 YoapHble BO3AEeUCTBUA HA NPOTUBOONPOKMAbIBaroLwme
ycTpoucTBa



9.7.1 YpapHble BO34eUCTBMA Ha NPOTMBOONPOKMAbIBaKOLME YCTPOUCTBA,
HanpaBneHHble CHU3Yy BBepX

OTO uWCNbITaHWe WMUTUMPYET Yyaapbl, KOTOpble MNPOTMBOOMNPOKMAbIBAOLLEE
YCTPOMCTBO MOXET MCMbITbIBaTb NPW Crycke ¢ GopalopHOro kamHsA. Tam, rge
nveetrcs 6Goree 4em OOHO MPOTMBOONPOKMAbLIBAKLIEE YCTPOMUCTBO, KOTOpOE
npegHasHa4yeHo [Ana  npegoTBpalleHUss  ONpoKUAbIBAHUA B onpeneneHHOM
HanpaeneHnM (HanpvmMep, NPOTUBOONPOKMAbIBAKOLLME YCTPOMCTBA MPWU OBUXEHUN
Has3af), 9TW YCTPOMCTBA MCMbITbIBAOTCA BMECTE COMMacHO 3TOMY UCMbITaHUO Y
YNOMUWHAIOTCA Kak MPOTUBOOMPOKUAbIBatoLLIEE YCTPOMCTBO.

[ns 9Toro ucnbiTaHNs ycTaHaBNMBAKOT UCTbITATENbHbIN MaHEKEH.

lMepen Hayvanom uWCNbITaHUM YCTaHAaBMMBAKOT MPOTUBOOMNPOKMAbIBAKOLLEE
YCTPOWNCTBO B Hanbornee ASMHHYIO U Hanboriee BbICOKYIO NO3ULIUIO B COOTBETCTBUM
C WHCTPYKLUUWEN U3roToBUTENs ANs nonb3oBartens. Ecrim obe ycTaHOBKM He MOryT
6bITb AOCTUTHYTbHI OAHOBPEMEHHO, NOBTOPSIOT UCMNbITaHWe B Hanbornee OMHHON U
Hanbornee BbICOKOM MO3MUMW NATb pa3 B Kaxgom no3vuum, a He AecATb pas,
HOpMaribHO NMPUMEHUMbIX OS89 MPOTUBOOMNPOKMAbIBAIOLLMX YCTPOUCTB.

YcTaHaBnNMBalT  Harpy>XeHHOe  KpPEeCIio-KOMSACKY  Ha  rOpu3OHTasrbHYHO
NcnbiTaTENbHYIO NMOCKOCTb.

MenneHHo nogHUMaroT NPOTMBOONPOKNAbIBaKOLLEE YCTPOWCTBO B
BEpTUKarbHOM HanpaBfeHun, noka cunbl No4 3agHUMK KOrecamu He CTaHOBATCS
PaBHbIM HyrIO.

MMpumeyaHne - KWmeetcsa pag MeToooB, C  MOMOLWBIO  KOTOPbIX  MOXHO
onpeaenuTb, Korga cunbl NoA 3agHMMM Korecamy He CTaHOBATCHA paBHbIM HYTIO.
Cioga BKIHOYAKTCHA, HO He OrpaHVYMBalOTCS crneaytolwme MeTodbl: BO3MOXHOCTb
BblTaWMTb NMCTOK Bymary u3 nog Kornec, BusyanbHasi UHAWKaUMSA, Korga Koreca
NOAHMMAIOTCA Haf MCMbITaTeNbHOW MMOCKOCTbIO, UM UCNOoNb30oBaHWe Npubopos,
YYBCTBYIOLLMX CUITY.

N3mepstoT n perMcTpupyroT paccTosHne oT HWXHEN TOYKN
NMPOTUBOOMNPOKMALIBAIOLWIETO YCTPOMCTBA [0 [OPU3OHTANbHON WUCMbITaTENbHON

MIOCKOCTWN, OTMEYEHHOE KaK paccTosiHne hy (CM. pucyHok 29 a)).
MogroTtaBnmealoT TBEPAbLIN N NPOYHbLIN BOPAIOPHBIN KaMeHb, KOTOPbIN Ha 15 MM

BbILLE, YEeM pacCTosiHWe hj, JOCTAaTOYHO LUMPOKWUKM, YTOBLI MPOBECTU crieadytoLlee
ncnbiTaHue.

PasmeLaloT Kpecro-KonacKky Ha UCMbITaTenbHOW MIIOCKOCTU Tak, 4TobObl ero
nepegHve Koreca YCTaHOBUMMCb Ha UCMblTaTernbHOM MNIOCKOCTU W ero 3agHue
Korieca yCTaHOBUNUCb Ha 6opaopHbIA KaMeHb (pUcyHoK 29 b)).

MpumevaHne - Ecrnin HeobxogmMmMo ANS UCMbITaHUA, OTperynupynte 3asop Ans
onopbl CTYMHM Tak, 4TOObI oOnopa CTYMHW He conpukacanacb C 3emren
(ncnblTatenbHOM NMOCKOCTBIO).

CoBuHbTE  Kpecrio-komsicky ¢ 6opAlpHOro  KamHa  Tak,  YTOObl
NPOTMBOONPOKMAbIBAOLLIEE YCTPOUCTBO yAApWIi0O MO BEPXHEN MNOBEPXHOCTU
6opatopHoro kamHs (pucyHok 29 c)). CkopocTb caBura ¢ 60palopHOro KamHs

JOIpKHa ObITb BMosiHe JocTaTouvHa, YyTOOBbI obecneyunTtb yoap
NPOTMBOONPOKNAbIBAIOLLErO YCTPOMUCTBA, HanpasBfieHHbI CHU3Y BBEPX (T.e. 1 M/c).
MpumeyaHne -  HekoTopble  NPOTMBOONPOKMAbIBaKOLWME  YCTPOUCTBA

CKOHCTPYMPOBaHbI TakK, YTO Aaxe B paboyen no3vumm ckatbiBaHne ¢ 6opatopHOro
KaMHs1 He npegcTaBnseTr cobon 3aTpygHeHne u crefoBaTeribHO, He MPOUCXOAUT
XecTKkun ygap Ha 6opalopHoM KamHe. Ecnm umeeT MecTO TakoW crlydan, HeT
HeoBX0ANMOCTM NPOAOITKATE UCMbITaHKE.

BbINOMHSAOT 3TO MCNbITaHNE B OOLLEN CIIOXHOCTM TpU pasa.

PucyHok 29 - UcnbiTaHMe Ha yaapHoe BO3leMCTBUE CHU3Y BBEpX -



Af1ieMeHTbl ucnbiTaHUA

1 - Koneca, HaMbnmxarnme K NPOTMBOONPOKMAbIBaKOLWEMY(MM) YCTPOMCTBY(aM), Ha

6opatopHOM KamHe BbicOTOM hy +15 MM; 2 - ©GOpAOOPHbIA  KaMeEHb,
noaaepXxmearoLLmmn KpeCno-KonsacKy NPOTUBOONPOKMALIBAKOLLMM(MWN)
yCTporcTBOM(amu), nocrie Toro, Kak oHo 6bIfo CABUHYTO BNepes

PucyHok 29 - UcnbiTaHne Ha yoapHOe BO34EVCTBUE CHU3Y BBEPX - 3fIEMEHTDI
ncnblTaHUA

9.7.2 YpapHble BO34EeUCTBMA Ha NMPOTMBOONPOKMAbIBaKOLIME YCTPOUCTBA,
HanpaBneHHble Brepea U Hasagn

MpumeHalOT npoueaypy MUCMbiTaHMa no 9.5 K TO4ke Ha  Kaxaom
NPOTUBOOMNPOKMAbIBAOWEM  YCTPOMCTBE, KOTOpad Hambonee ypaneHa oOT
LleHTparnbHOM OCU OCEN KpecCra-KoMNsacku, Bbibupasi npoTMBOONPOKMAbIBatoLLEE(ME)
YCTPOWCTBO(A) AN UCNbITaHMA criegyowmm obpasom:

a) ONA Kpecern-KonsiCoKk C py4YyHbIM MPUBOAOM - BCE MPOTUBOOMNPOKMAbIBAKOLLME
yCTpOnCTBa, obpalleHHble Bnepen un B6OK;

b) ona Kpecen-Konscok C 3MeKTponpvBogOM - BCE NPOTUBOOMPOKUAbIBaKOLLME
yCTpOMuCTBa.



9.7.3 YpapHble BO34eUCTBMA Ha NPOTMBOONPOKMAbIBaKOLME YCTPOUCTBA,
HanpaBneHHble BOOK

OTO uCMbITaHNE MPUMEHUMO K Kpecriam-Konsickam, KOoTopble 060pyaoBaHbl
NPOTMBOONPOKNAbIBAOLLMMM YCTPONCTBAMU Criepean U c3agn Kpecra-KOnsiCKu.

Mepeg HayanoM wuCMNbITAaHUA YCTaHaBNMBAKOT NPOTUBOOMNPOKUAbIBAKOLLEE
YCTPOMCTBO B Hanbornee ANMHHYI0 U Hanbonee BbICOKYI NO3ULINI0 B COOTBETCTBME
C WHCTpyKuMen uarotoButens. Ecnm obe ycTaHOBKM He MOryT ObiTb OOCTUMHYTbI
OOHOBPEMEHHO, OTAAKT NpeanovTeHNE Hanbonee BbICOKOWN MNO3ULUN.

Pa3meLLatoT Kpecro-KonsicKy Ha ropusoHTanbHOM UCTbITaTeNbHOW NIOCKOCTU C
MCMbITbIBAEMbIM  MPOTUBOOMPOKMABIBAOLLMM  YCTPONCTBOM, BbIPOBHEHHbLIM MNOJ,
yrrom (45+5)° Kk ygapHOMy MasiTHUKY, Kak nokasaHo Ha pucyHke 30.

PucyHok 30 - UcnbiTaHue Ha yaapHYH NPOYHOCTL Npu 60KOBOM yaape
(vcnbiTaTenNbHbIN MaHEKeH He NoKa3aH AMA NPOCTOThbI)

1 - MasTHUK A9 UCMbITaHWs Ha YO4apHYH MPOYHOCTb CaMOOPUEHTMPYHOLLIErOCS
Korneca u Oonopbl CTYMHW; 2 - Yron OTKIIOHEHUsI; 3 - NMPOTUBOOMPOKMAbIBAOLLEE
YCTPOWUCTBO

PucyHok 30 - WcnbiTaHne Ha yOoapHyl0 MpOYHOCTbL npu  BGOKOBOM yaape
(McnblTaTenNbHbIN MaHEKEH He NokasaH A5 NPOCTOoThl)



O6ecne4vnBatoT, 4TOObI TOPMO3a Kpecna-KonACKN Oblfin OTKIOYEHbI N YTOObI
noboe ycTpoMCTBO OTKMOYEHUS NpuBoaa ObIfo 3a4enCcTBOBAHO.

MpumedvaHne - Kpecna-Konacku ¢ anekTponpuBogoM MoryT notpeboBatb Takon
mMoaudmkauum, 4Tobbl Bce TopMo3a Obinv Obl B BbLIKMHOYEHHOM MOSIOXKEHWM NP
HenoaBWXHOM Kpecrie-Konsacke.

Pasmewaor MasTHUK  ON9  UCNbITaHUA  Ha  yOapHYl  MPOYHOCTb
CaMOOPUEHTMPYHOLLIErOCH Koreca U onopbl CTYMHU Tak, YTO OH BUCUT BEPTMKAIbHO
C €ero UeHTpoM ygapa ogHOW TOpPLLEBOW CTOPOHbI HA O4HOW rOPU3OHTarIbHOW NIMHUK
KaK KOHTaKTHasi To4Ka C NpOTMBOOMNPOKMAbIBAIOLLMM YCTPOMCTBOM M KacaeTcs ero.

MpumevaHve - Koroa Hambonee BblCOKOE NnosioXeHve
NPOTMBOONPOKNAbLIBAIOLLErO YCTPONCTBA HE MO3BOSSAET BbIMOMHUTL BEPTUKAIbHOE
BblpaBHMBaHWE, ONpedernieHHoe B 3OTOM pas3genie, MasiTHUK  MOXeT ObiTb
OoTperynmpoBaH Kak ans UCNblTaHWSA Ha yaapHyto NPOYHOCTb
CaMOOPUEHTUPYIOLLIErOCH Korneca (PUCYHOK 26) uim Kpecro-Komnscka MOXeT OblTb
MOAHATO HA rOPM3OHTasbHYH MOBEPXHOCTb Tak, YTOObl BblpaBHMBAHME MeEXOY
NPOTUBOONPOKMAbIBAOLLMM YCTPONCTBOM M MAATHUKOM MOTTIO BbITb JOCTUTHYTO.

PaccunTtbiBaloT yron OTKMOHEHWST MadTHWKA AOna ygapa c3agun, UCMomnb3ys

chopmyny (16)

s arccas[l—w] (16)

PaccuuTtbiBaloT yron OTKIMOHEHUA MasaTHUKa ANA yaapa crnepenn, UCMornb3ys
chopmyny (17)

B czr‘ccc:'s[l 2 W} , (17)

roe & - yron OTKMoHeHus, °;
M ; - Macca MaHeKeHa, Kr;

M ., - Mmacca Kpecna-KonsiCKu, Kr.

MpumedvaHne - Cm. npunoxenne C ana npoucxoxaeHunsa dopmyn (16) n (17).

Ecrm  wusrotoBuTenb  3asBnsieT, YTO  KPecrno-Komscka  npeBOCXOAUT
MUHUMarnbHble TpeboBaHMs, UCNOMNb3YKT Yrof, 3asiBMEHHbIN NPOM3BOAUTENEM C
aonyckom (+3...-0)°.

OTKNOHAT MasTHYK Tak, YTO ero NpoaosibHast oCb pacnonaraetcsa Ha &+3°...-
0° Kk BepTMKanuM n 3aTem OTMyCcKalT ero Tak, YTO OH yaapsieT GOKOBYK CTOPOHY
NPOTMBOONPOKMNAbIBAIOLLErO YCTPOMUCTBA.

[MoBTOpPSAOT  UCMbITaHME Ha BCeX APYrMX  MNPOTMBOOMNPOKMAbIBAOLLMX
YCTPOMCTBAX Ha Kpecre-Konsacke.

10 AcnbiTaHNA Ha YCTaNOCTHYI NPOYHOCTb

10.1 MpuHUMN



Bo Bpemsi 3TOro ucnbiTaHWs KpPecrio-Kofsicka noasepraeTcs BO3OEUCTBUIO B
TedyeHne YHKUMOHMPOBAHUS Ha pOfMKax C HebOomnbLMMKW BbICTyNamMu Ha WX
nepucpepun 1 nocriegoBatenbHoCcT nageHus. OTAenbHble UCMbITaHUA  Ha
YCTanoCTHYIO MPOYHOCTb BbIMNOMHAKTCA AN TOPMO30B, (PYHKLMOHUPYHOLLMX
BPYYHYHO.

[MpymeyaHne - MHoroBankoBble WUCMbITAHUS WMEKT Lenbio MoaenupoBaTtb
HEpPOBHYHO UM Trpybylo [opory, B TO BpemMs Kak WCNbiTaHWe Ha nageHue
cocpefoTadumBaeTCsl Ha COBOKYMHbIX NOBPEXOEHUSX Npy NpeoaoneHn 60opaopHbIX
KaMmHeln N HeBOoMbLUMX CTYNEHEN.

Bo Bcex cnyyasix, WCNbITaHWS 3aKaH4YMBAKTCS, €CrM  KpPecro-Kondcka
KOHCTPYKTUBHO noBpexaaeTcs (CM. pasgen 4) nepen 3aBeplueHueM Tpebyemoro
4yucna umknos no pasgeny 10.

10.2 NMoAaroToBKa UCNbITYEeMOro Kpecna-KosiiCKu ans
MCMNbITaHUSA Ha YCTaNIOCTHYHO NPOYHOCTDb

Mepen KaxaobiM UCMbITAHWEM MPOBEPSIOT PEryNMPOBKM Ha Kpecre-Komnsdcke u
NOSiOXKEHNE W 3aKpernsieHne WUCNbITaTeNbHOr0 MaHeKeHa B COOTBETCTBUMM C
NHCTPYKUMAMU, AaHHBIMY B pa3gene 6, n KOppekTMpyoT, ecrin Heobxoammo.

PasmeLatoT ucnbitatenbHbIi MAHEKEH HA NOAXOASLLYH NOBEPXHOCTb CULEHBS
BO BpeMs ucnblTaHua no pasgeny 10 cnegyoumm obpasom.

- [Ans Kpecen-Konacok, nocTaBnsieMblX C PEMEHHbIM Ui XEeCTKUM CUAEHbEM,
npucnocabnmealoT  MNOAYLWKY  MWMHUMMANbHOM  TOMWMHbLI,  MpPegocTaBfseEMYHO
npousBoAUTENEM MOKyNaTesnto Kpecna-Konscku. TonuwmHa MnOoAyWKW He [OorpkHa
npesbIwaTb 51 Mm.

- [Ons Kpecemn-komsiCOK CO  BCTPOEHHbIM  MOAYLEYHbIM  CUAEHLEM,
AONOSHUTENbHAA NOAYLIKA He 40IPKHA MCNOSMb30BaTbCA.

- [Ina 3TOro mncnbITaHUs MOXET MCMOMb30BaTbCH AOMONMHUTENbHBIA MCTOYHUK
NUTaHUA UNM CpeacTBa 3apsaakm 6atapen BO BPeEMA UCMbITaHWS, Tak Kak Npu 3ToOM
MCNbITaHMM OObIYHO MNPEBLILAETCS €MKOCTb ©Oatapen OGornblMHCTBa Kpecer-
KOMSICOK.

10.3 UcnbiTaHMe HA MHOroBaNIKOBOM CTeHAe

10.3.1 Hactpouka ucnbitatesibHOro creHaa

a) YcTaHaBnMMBalOT pacCTOsHUE MeXay Barkamn UCMbITaTenbHOro cCteHaa Tak,
4YTOObl KPECro-KomnsaAcka MOIMo pacrnonoXUTbCsl CO CBOMMWM  OCSIMM  KOMnec
HenocpeaCcTBEHHO HaZ OCAMM BarkoB € AonyckoM =10 mm.

b) PasmeliatoT Kpecrno-Konscky C ero npuBOAHLIMW KOrecamu unm, B criyvyae
PYYHbIX KPECEn-KoNsiCoK, NPUBOLAMMbBIX B ABWKEHME COMPOBOXOAAOLWMM, C 3a4HUMMN
Konecamn Ha "GaszoBom OapabaHe" M C wux OpyrMMM Kornecamum Ha BTOPOM
GapabaHe.

c) Pa3meLyaloT TpexkosiecHble Kpecra-KoOnACKM WK Kpecra-Konsacku C napow
KOSec, pacnosioXeHHbIX OnmM3Ko AOpyr K Apyry Tak, 4ToObl Kaxmoe Koreco
YyOApANoCb TOMbKO MAAaHKOM OAHOro ponnka BO BpeMs Of4HOro obopota ponvka
(Hanpumep, CMeLLEHNEM KPEeCa-KOMNsACKM B CTOPOHY Ha POSinKax).



d) OrpaHn4mBaloT KpPecrio-KOMsCKy B MPOLOSIbHOM HarpasfieHUW, WUCMOMb3ys
KOHCTPYKUMM C MWHMManbHOM MpOOOSIbHOM XeCTKOCTbto, paBHon 100 H/mm.
OrpaHnunTenn Kpecrna-konsiCKM [OOIPkHbl  MPUKPENNSATbCS K OCSAM  MEPBUYHbIX
MPMBOAHbBIX KOMEC KPEecra-KomsiCKW, WM Kak MOXHO Orvbke K TOW >Xe BbICOTe
NepBMYHON MPMBOLHOM OCW, UMM KaKk MOXHO Grike K oCu BpalleHUsi NepBUYHON
npmBoAHoM ocwu. lNepekaTbiBaHWe, HakoH M GOKOBOE CMELLEHNE Kpecrna-KomsCKu
He [OoikHbl caepxuBaTbCs. LLapoBble  KOHLEBble  COeOUHEHUS,  ecrn
MCMOMb3YKTCS, AOSMKHbI XECTKO COepXMBaTb KPECHO-KOMNSCKY B MNPOAOSIbHOM
HanpaBfeHnM, HO [JOSDKHbl MO3BOMATb MNepekaTbiBaHWe, HakKMoH W GokoBoe
CMeLLEHME Kpecria-KOmACKW.

e) CpeactBa orpaHMYeHnst Kpecra-Konacku OOSPKHbl OblTb rOpM3OHTarbHbl C
aonyckom £10°.

f) OrpaHnumBaloT Kpecrno-Konsicky B OOKOBOM HampaBfeHun, Tak 4ToObl
nepemeLleHre NMMMUTUpOBarnoch B npeaenax +50 MM OT ero cpegHero rnosioKeHUs.
MoryT Mcnomnb30BaTbCsl 3MACTUMHBIE OrpaHUYUTENM AN OKa3aHus MOMOLUM Mpw
GOKOBOM MO3ULIMOHMPOBAHNM KPECIIa-KOMSACKM M CaMOOPUEHTUPYHOLLMXCS KOrec.
Ecrm camoopueHTupytoLmecs koreca OTKIIOHAKTCA Ha yron Gonble yem +45° B
KaXkgyt0 CTOPOHY OT MPSIMO HamnpaBfiEHHOW NO3ULUMM NPU UCMNbITAHWUK, MOTYyT ObITb
NPMCNOCOBEHbI 3NAacTUYHbIE OrPaHUYNTENM A8 YNPYroro orpaHNYeHns noBopoTa
CaMOOpVEHTMPYOLLMXCS  korec, obecneymBas BO3MOXHOCTb MX CBOGOAHOrO
pa3BopOTa Ha yros no KpaviHen mepe 45° B 06€ CTOPOHbI OT OCU NEPEMELLEHUS.

Oxnaxgarowme BEHTUNSTOPbI MOTYT WUCMNOMb30BaTbCA BO BPEMS UCMbITAHUSA
ANA OXNaXKOEHUS KPEeCEer-KOoMsacoK C anekTponpueBoaoM. Bo Bpemsi ucnbiTaHus
AOJSDKHa nogaepHuBaTbCa KOMHaTHas Temnepartypa (22+12)°C.

Mpumeyanne - Ecnm HeobGxoammo, MoryT ObiTb yaaneHbl KpbIWKW, He
OTHOCSALLMECS K KOHCTPYKL MK, KOTOPbIE OrPaHNYMBAIOT AOCTYMN K OCSIM.

10.3.2 UcnbiTaHuA Kpeces-KONsACOK C Py4YHbIM NPUBOAOM

BkntovatoT B paboTy cTeHg Tak, YTobbl noBepxHoOCTb "6asoBoro GapabaHa"
nmena ckopocTb 1,0+0,1 m/c.

Ecnum ckopocTb cTeHaa coBnagaeT C pe30HaHCHOW 4acTOTOW Kpecria-KoSIACKH,
perynupyroT CKOpPOCTb B Mpefenax paspeLleHHoro gornycka, 4tobbl m3bexatb
pe3oHaHca.

[aloT BO3MOXHOCTb paboTaTb cTeHay noka "6a3oBbi 6GapabaH" He coBepLUMT
200000 obopoTos.

Ecrnn nsrotoButenb 3asBnsieT, YTO KPeCno-Konsicka NpeBbIWaeT MUHUMarbHbIe
TpeboBaHus, NPOAUTb UCMbITaHME 40 3aBEPLUEHNS 3asiBIEHHOro Y1cna LUKIIOB.

10.3.3 NMpeaBapuTenbHOE M3MepeHMEe MOLYHOCTU ANA Kpecen-KONACOK C
3NeKTponpuBoaOM

Bo Bpemss wucnbiTaHuss Ha Bankax Heobxoaumo, 4Tobbl  MOLLHOCTb,
notpebnsemMas KpecrioM-KONSICKOM Mpu ABWKEHUMN Ha Barnkax 6e3 ycTaHOBIIEHHbIX
MNaHoK, Oblna Takon e, Kak npu OBWKEHUM Ha MAOCKOW BblPOBHEHHOW
MOBEPXHOCTU MpPU YCINOBUM CTABbUITbHONO COCTOSIHUS.

[MpenocTaBnalT cpeacTtBa Afs M3MEPEHUs MOLLHOCTW, noTpebnsemon w3
Habopa 6aTapein Kpecna-KonsiCku, Tak, YTo CpeaHune nokasaHus fodbix Bapuaunm
MOryT ObITb NOSly4Y€eHbI C TOYHOCTLIO 40 £10%.

MpumeyaHus



1 [Ons uenen 3TOro UCMbITaHUSi OCPEAHEHME B aHANOroBbiX BaTTMETpaXx, Uiu
dakTuyeckas TOYHOCTb B amnepmeTpax, WM akTnyeckas TOYHOCTb B
BOMbTMETPax AOIkHbI 06ecneynBaTb COOTBETCTBYIOLLUEE CPEACTBO AN MOMyYeHus
3Ha4YeHNst cpeaHen MOLLHOCTW.

2 lNo 3aBepLueHun KanmbpoBKKU MNSlaHKM YCTaHABMMBAKOTCHA HA BankoBbIA CTEHL,
Anda nposeaeHus asbl ucnbiTaHus (cm. 10.3.4).

OnpenenalT  MakCMMarnbHYKlO  CKOPOCTb  KPECna-KOMsiCKU  METOAOM,
onpegeneHHoiM B UCO 7176-6.

Mcnonb3yoT crnegytolyo npoueaypy 4ns AOCTMXKEHMSI CHadana o6blYHOM
paboyenn TemnepaTtypbl B ONIEKTPUYECKOM CUCTEME KpPECna-KOnsiCku nepen
BbIMOSIHEHWMEM MOCNE0BaTENbHOCTM UCMbITAHWA U 3aTeM U3MepstoT Tpebyemoe
notpebneHne MOLHOCTMW.

a) MamepsaoT MowHOCTb, NoTpebnsemyto n3 Habopa 6atapen Kpecna-Konsacku,
KOrda Kpecrio-Konsicka NpMBOAUTCS B OBWKEHME CO CKOPOCTb 1 M/C mnmm, ecrm
MaKCUMaribHas CKOPOCTb Kpecra-Konsackn MeHbLUe Yem 1 M/c, C ero MakCumarnbHOWN
cKopocTbto. [pMBOAAT B OBMKEHUE KPECIO-KOSMACKY Ha Nepuoa He MeHee vem 5
MWH N CHOBaA U3MEPSIOT MOLLHOCTbL, NOoTpebnsiemyto M3 Habopa Gatapen kpecna-
konsicku. MNMoBToOpSAOT Npoueaypy, noka noboe n3smMeHeHne B NokazaHUSAX MOLLHOCTH
B nocrefoBaTerlbHbIX M3MEPEHUSIX CTaHeT MeHblle 4em 5% oT um3mepeHHown
BEINYUHbI.

b) C 3arpyXeHHbIM UCnbITaTeNbHbIM MaHEKEHOM, Kak onncaHo B 10.2, npuBoaaT
B [BWXEHNE KPeCrio-KOMNSACKY Ha BbIPOBHEHHOW MOBEPXHOCTU CO ckopocTbio 1x0,1
M/C uUnn, ecnn MakcumarsbHas CKOPOCTb Kpecra-Konsckn MeHbLle Yyem 1 m/c, ¢ ero
MaKCUMasrbHOM CKOPOCTbKD MO MNPSAMOA  JIMHAM N U3MEPSIIOT  MOLLHOCTb,
notpebnaemyto n3 Habopa 6atapen Kpecna-KonsaACKu.

10.3.4 UcnbiTaHUA Kpecesn-KONsACOoK C 3NeKTPOonpuBoaoMm

a) batapeu ¢ kpecna-Konscku He yaanstoT UM 3aMeHsIlOT UX rPy3nKaMu.

MpumeyaHue - TpeboBaHue, YTOOLI HGaTapen ocTaBanMcb Ha Kpecre-Korsicke,
Aaxe Korma npenocTaBnseTcsl OOMNONHUTENbHAas SHEeprusl, No3BoNseT NpoBOAUTb
MCMbITAHNE MOSTHOW 3NEKTPUYECKON CUCTEMDI.

b) YpansioT nnaHkm ¢ 6apabaHOB wnmM HacTpauBalOT MOMOXeHWe Kpecna-
KOnsacku Ha Yactn 6apabaHoB 6e3 nnaHoK.

C) YCTaHaBMMBaIOT KPECSIO-KOMACKY Tak, 4TOObI NpuBoAuTb "6as3oBbivi bapaban”
B ABWKEHME C NIMHENHOM CKOPOCTbIO NoBEpPXHOCTM Bapabana 1,0+0,1 m/c nnm, ecnn
MaKkCcuMarbHasi CKOPOCTb Kpecria-KonsCku MeHble 4yem 1 Mm/c, ¢ MakcumarnbHom
CKOpOCTbI0 Kpecrna-konsacku ¢ gonyckom +0...-0,2 m/c.

d) Mocne no kpanHen mepe 5 MMH paboTbl HaCTpPamMBalOT UCTbITATENbHbIN CTEHS,
N KPECIIO-KOMACKY Tak, 4ToObl MOLIHOCTb, noTtpebnsemas mn3 Habopa 6GaTtapewn
Kpecna-KoSiACKn U, eCrin UCNorb3yeTcH, N3 AOMNOSTHUTENbHOIO UCTOYHUKA 3HEPTUN,
Oblna paBHa BenuyuHe, nsmepeHHon B 10.3.3 ) Npu ABWXEHUU NO BbIPOBHEHHOW
nosepxHoctn B npegenax (+20...-0)%. [oe Kpecno-kondcka WMMeeT [Ba WM
GonbLiee YMcno NpUBOAHbLIX MOTOPOB, obecnevnBaroT, YTOObI NPUBOAHBLIE MOTOPbI
noTpebnsann paBHbIN TOK B npegenax +15%. BcnomoratenbHbli MOTOP MOXET
MCNoNb30BaTbCs B MHOrOBarKOBOM WUCMbITATENbHOM CTeHae Ans obecneyvyeHus
TpebyeMoro KpyTALEro MOMEHTA.

MpumeyaHus



1 KoHTponnep MoxeT OblTb OTperynMpoBaH Tak, YTOObl YMEHbLMTb PUCK
6onbmx konedaHun Toka batapen Npu N3MeHeHMn ckopocTn 6asoBoro 6apabaHa,
Hanpumep, NyTeM  YMeHblleHUs  KO3(dMLMEHTA  YCUNMEHUS  3aMKHYTOW
ynpasnsioLLen Lenu.

2 [pu3HaHO, YTO ANS HEKOTOPbIX COBPEMEHHbLIX CUCTEM YMpaBfieHUs TOK,
notpebnsembin oT 6aTtapen, He ocTaeTca NPUBNM3UTENbHO MOCTOSIHHBbIM, €CIu
cucTema ynpaBfeHus He YCOBepLUEeHCTBOBaHa, 4TOObl caenaTtb ee noBedeHue
Takmm obpasom. KoHTponnepsl, KoTopble NCNonb3yHT Gonee
BbICOKOKAYEeCTBEHHYI0 0OpaTHyl0 CBA3b MO CKOPOCTM (Hampumep, C MOMOLLbIO
BpaLLaloLLerocss atyuka), MoryT UMeTb OYeHb BbICOKUA KOI(MLIMEHT YCUNEHUs
3aMKHYTOW LEeNnKn, KOTOpbIA akTMBHO NpOTUBOAENCTBYET mtoObIM KonebaHusam
ckopocTn GapabaHa wucnbiTatensHoro cteHaa. Kpecna-konsdcknm ¢ 6onee 4yem
OOHMM KOMMMEKTOM MPUBOAHLIX Konec, MoryT notpeboBaTb cneuunanbHbiX
MeponNpUSTU (PEryrnMpoBKY YMNpaBnsoWMX NporpamMm WUin OTKMKYEHUS CUCTEMbI
obpaTHOM CBSA3N), 4TObbI npeaoxpaHnTb KOHTpoOnnep, aKTMBHO
NPOTUBOAENCTBYIOLLMA  pa3fnyHbIM ~ cKopocTaM  GapabaHoB,  co3garolym
ncnbiTaTenbHbIM CTEHAOM, Kak TpebyeTca B 9TOM cTaHaapTe.

e) MpoBepsitoT, YTO BCe BapabaHbl UMEIOT Crerka pasHyto YacToTy COyAapeHUH,
4TObObI BApbUPOBATb CUMHXPOHM3ALMIO Y4apPOB NI1aHOK.

f) YctaHaBnmBaoT nnaHkn Ha GapabaHax wunM nepeycTaHaBnMBalOT Kpecrio-
KOMACKY TakK, YTOObI Koneca Kpecra-KonsiCKu yaapsanmnch niaHkamu.

g) [poBepsioT MOMoXeHne UCMbITaTeNbHOIO MaHEKEHa B COOTBETCTBME C
NHCTpyKumamu MCO 7176-22 n KOPpEKTUPYHOT, ecnv Heobxoaumo.

h) MNprBoasaT B ABWXEHWE MCNbITATENbHLIN CTEHO A0 Tex Mnop, noka 6a3oBbin
GapabaH He 3aBepwmt 200000 uwmknos. Mo kparHen Mepe OBaxabl B A€Hb
NpoBEPSOT, COOTBETCTBYOT JIM CKOPOCTb ©OaszoBoro OGapabaHa, MOLLHOCTb,
notpebrigemas KpecromM-KonaCcKon, U TOK MOTopa TpeboBaHNAM NepeymncrieHni c) n
d), n perynmpytoT nx, ecrnm Heobxoanmo.

10.4 UcnbiTaHMe Ha NPOYHOCTb NPU NaAZEHUN

a) HaCTpaVIBalOT CcTeHO OnA UcrnblTaHnAa Ha NPpoO4YHOCTbLb NMpu NageHnn Tak, 4YTOOBI
KpecCJ10-KOJIACKa B Ha4daribHOM COCTOAHUM TMpU YCIoBUM TOJIHOIO Harpy>XeHus
Haxoaurocb Ha FOpI/I3OHTaJ'II:>HOI71 NCnbITaTenNbHOM MIIOCKOCTW. Mﬂ,eHTM(*)I/ILI,Mpy}OT
Korneca, KOTOopble HaxogATCA B KOHTaAKTe C MNOBEPXHOCTbLHO ncnblTaTensHoOn
MIIOCKOCTN.

b) O6ecneumBatot, 4TOObI nOObLIE OrpaHUYMTENN, WUCNOMNb3yeMble AN
OrPaHNYEHNs] TOPU3OHTANbLHOIO NMEPEMELLEHNST KPECa-KOoMsCKN, He OorpaHnyYuBanv
cBOOOAHOE NageHne (PEKOMEHOYOTCS CTPOMbl U3 TECbMbI).

c) BbnokupoBku Konec wunmM Topmo3a AOimkHbl ObiTb ocBoboxaeHbl. Kpecrno
AOIMKHO ObITb B pexvme cBODOOHbIX KOMeC U cuctema npuBoaa Kornec MoXeT ObiTb
He3agencTBoBaHa. Koneca [OO/kHbI MMETb BO3MOXHOCTb MOBOpaYMBaTbCs BO
BPEMS UCMbITAHUS.



d) Ecnm camoopreHTUpYoLLMECS Korieca OTKMOHATCA Ha yron, 60mnblumin Yem
145°, B 06€ CTOPOHbI OT MOSoXeHms "Npsimo Bnepea", MoryT 6bITb NPUCNOCOBSEHDI
anacTU4YHbIE OrpaHMYUTENN, NO3BONAOLLME CBODOAHOE NepemMelleHne Ha yron He
Gonee 45° 1 NnpegoTBpaLLaoLLMe AanbHENLWMI Pa3BOPOT.

e) Bo BpeM4dA UCTMbITaHUA NoaaepXxmBatoT OKPY>KaloLLYHO KOMHATHYO TeMneparypy
(22+12)°C.

f) Ecrmm HeobGxogumo, BO BpeMsA WUCMbITAHUS Koreca Kpecria-KonsiCcku
NoBOpaYMBaloT.

g) O6ecne4vnBatoT, 4TOObLI Kpecso-Konsicka ObIfio HENOABWXHO Nepen KaxabiM
UCNblITaHUEM.

h) MNpuBogAaT B OencTBMe CTeHd ONS UCMbITaHUS Ha NPOYHOCTb MpU NageHuu
Tak, YToObl Kpecro-Konsicka NogHMmaroch ¢ Konecamm 6e3 HakrnoHa 4o Tex nop,
noka Bce Kosieca 6yayT nmeTb 3a30p Hag NOBEPXHOCTLIO, paBHbIN 50+5 mm. 3asop
50 MM He OTHOCUTCS K NPOTMBOOMNPOKMALIBAKOLLMM KOfiecam unu Apyrum Kornecaw,
KOTOpble HEe Haxo4sATCS B KOHTaKTe€ C UCMbITaTeNlbHOM MfIOCKOCTbIO BO BpeEMsi
NCNbITaHMA. 3aTeM POHSKOT KPECSIO-KOMSACKY Ha MOBEPXHOCTb UCMbITaTeNbHON
NAIOCKOCTU TakmMm o6pa3oM, KOTOpbIA He NPEnsiTCTBYET CBOOOOHOMY YCKOPEHMIO
OBWKEHUSA BHU3 KPeCna-KOSACKMU.

MpumeyvaHue - MNogbem Konec MoXeT ObiTb JOCTUMHYT pasHbIMU MeToAamMu (CM.
pUCYHOK 31): MCNOMb3YOT PEMHU, NPUKPENEHHbIE K KOrecam Ui OCAM, XeCTKue
NNacTuHbI, NOAEPXMBaOLLME KOHTAKTHbIE KOoreca, Unv NonbKu, Noaaepxusarowme
KOHTaKTHble Koreca. [na Kpecen-konscok 6e3 noaBeckn nogbem 3a pamy Takxe
SABNSETCA 3KBMBANeHTHbIM MeTodoMm. Jliobonm maTepuan Mexay KOHTaKTHbIMU
KonecamMmm M UCMbITaTENbHON MFIOCKOCTbIO HE AOSMKEH CMAMMaTb MNPUIIOXKEHHbIE
CUIbl Harpy3Ku.

i) MoBTOpPSAOT NpoLueaypy No nepeymcneHunto h) 4o Tex nop, noka:

- He 6yayT 3aBepLuUeHbl 6666 LMKIoB uUnn

- €CNnv NPon3BOAMUTESNb 3asiBIISIET, YTO KPECIIO-KOMNsiCKa MOXET NpeBbICUTL 6666
LMKIIOB, He ByaeT 3aBepLUeHO 3asiBNIEHHOE YNCTIO LMKITOB.

PucyHok 31 - MeToabl noabema Konec
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&) METOD MEMEITAHUA HE NDOYHICTE 01 METO MCMBITEHWE HE MPOHHOCTE
MpW NageHuK =033MPosaHNE Ha NNAcTHHE » NP Na0sHMA «THNG MEDNE 2
(HOTH MaHSEeHa HE NOKa3aHel N8 NooCTOThR ) {HOMK MaHERSHA HS NOKE3EH5 ANA NPOCTOT: )

) METOZ MENBITaHWA Ha NpaHHoLTE di mprcnocofnerka ANs HoNBITAHKS HA NPOYHOCTE
Mo NAgEHMK aTHNE PEvHER D MEK NagEHKE QN7 WEC THKONST Hilx
[HOMM M3HEKSHA HE NoKE3aHsl ANA NPOCTOT=!) HpECEN-K0nACOH

PucyHok 31 - MeTogbl nogbema konec
10.5 UcnbiTaHMe Ha yCTanNoOCTHYI NPOYHOCTb PYYHbIX
NapKoOBOYHbLIX TOPMO30B

BbinonHstoT cnepyroume ncnbiTaHUA NapKOBOYHbIX TOPMO3O0B,
CMOHTUPOBAHHbIX Ha KpecCre-KondckKe.



a) PerynupytoT napkoBO4YHbI€ TOPMO3a B COOTBETCTBMM C 6.1.

b) PeructpupyloT 1 oTMeYaroT MONOXeHWE TOPMO3HOMO Y3fia OTHOCUTESbHO
KOHCTPYKLIUM Kpecra-KOnsiCKM.

C) YcTaHaBnvBalT ycTponcTtBa [Ans  YHKUMOHMPOBAHUSA  MapKOBOYHbLIX
TOPMO30B onpeaeneHHblx B 5.15.

d) MNMepemelaoT pbldar TOpMO3a PaBHOMEPHO OT MOMOXEHUS "pacTOPMOXEHO"
A0 NosnoXxeHus "3aTopMoxeHo" n obpatHo B TedeHne 60000 LMKnoB npu YacToTe He
oonee yem 0,5 L.

MpymeyaHme - MNpu MCNbITaHUN KPECEN-KOMACOK C 3NIEKTPUYECKUM NPUBOLOM,
cuctema npmBoda MoXeT ObiTb He 3ag4encTBoBaHa, YToObl NO3BONMUTL cBOBOAHOE
BpaLLeHue Korsec.

MoBTOpsOT npoueaypy oT a) Ao d) Ans Kaxgon pasnMyHOM KOHCTPYKLMK
NapKOBOYHOrO TOPMO3a NPUMEHEHHOIO Ha Kpecrie-KOossiCKe.

MpymeyaHne - EcCnn Kpecrno-konsicka OCHaLLeHO ABYMSI CUMMETPUYHbLIMU
MOEHTUYHBIMM KOHCTPYKUMAMM TOPMO3OB (Hanpumep, NeBbiM U MNpaBbiM), HET
HeoBX0AMMOCTM UCTbITbIBaTb 06a TopMo3a.

11 OueHkKa pe3ynbTaTOB UCMNbITAHUN

11.1 OueHKa 1 perucTpauma MHAUBUAYasribHbIX NUCMbITAaHUNA

[MpOBEPSIOT U PEMMCTPUPYIOT Pe3ynbTaTbl KaXKO0ro UCNbiTaHWsA No pasgenam 8,
91 10.

PervcTtpupytot KOMMOHEHTb!, KoTopble notpebosanu MOATSKKM,
NO4PEryNMpPOBKX UMM 3aMeHbI, €CIM Takoe MMESIO MECTO.

Ecnm kpecrno-konacka BbIWIO M3 CTPOS MpU UCNbITaHMU (CM. B OCOBEHHOCTU
10.1) permcTpupyoT:

- UCNbITaHME, BO BPEMSA KOTOPOro Cryyusacb noromMKa;

- YMCIIO LMKIIOB, 3aBEPLUEHHBIX 4O MOMEHTA TaKoW NOSIOMKM (€CIN MPUMEHNMO);

- T1n 1 obLiee pasmeLLeHMEe NOMOMKM.

lMpumep - MHUcnbimaHue 6bII0 NpPeKpauwieHo U3-3a paspyweHus!
nonepe4yHou cKobbl 80 epeMsi ucCrbiMaHusi Ha MHO208aJIKOBOM cmeHde
nocne 125678 yukroes.

11.2 OueHKa B KOHLe UCNbITaHUW

Mocne 3aBepllieHMs BCEX WUCMbITAHUA MNPOBEPSIOT  KPECTIO-KOMSACKY Ha
cooTtBeTcTBME TpeboBaHuam 4.1.

[MpoBepsoT perncTpauum BO BpeMsi UCMbITaHUW Ana onpegerneHus, 6bim nm
Kakne-nmbo 4acTn nogperynMpoBaHbl, MOATAHYTbI MMM 3aMeHeHbl Gonblie, Yem
paspeLleHHoe YUCIIO pas, Kak onpeaerieHo B 4.1.

AcnbiTbiBaloT BCe CUCTEMbl Ha  Kpecre-konscke, paboTaiowme  OT
9IEeKTPO3HeprMn, AOna  onpegeneHuns, paboTalT M OHM, Kak onpegerieHo
N3roTOBUTENEM.

Ecnm kakue-nnmbo TpeboBaHns He yOOBMETBOPAIOTCS, CYATAETCS, YTO KPECIo-
Konsicka He oTBeYaeT TpeboBaHMAM HacTOSALLEro cTaHgapTa.



12 OT4yeT 00 UCcNbLITAHUAX

OT4eT 06 MCNbITaHNSAX OOIPKEH CoAepXaTb CreayoLLlee:
a) CCbISfIKY Ha HacTosaWwmi cTaHgapT, T.e. Ha UCO 7176-8, ¢ gaton nepecmMoTpa;

b) HaumeHoBaHWe, agpec M cTaTyc akKpeauTauun opraHM3auun, BbiMOHUBLLEN
NCNbITaHUS;

C) HaMMEeHOBaHWE 1 aApec N3roTOBUTENS KPeCa-KONAaCKY;
d) gary Bbinycka 3TOro oT4eTa no UCMbITAHWUIO;
€) TUM Kpecra-KonsiCK1 N Kakon-nmbo HoMep cepum 1 napTuu;

f) uBeTHyio cpoTorpagmio  (cpoTtorpadmmn)  Kpecria-Konackm B f0OOM
N30MEeTPUYECKOM Buae C nepegHer CTOPOHbI UK BUAbI cnepean u cOoky;

g) pasmMep NCnosib30BaHHOIO UCMbITaTesrlbHOIO MaHeKeHa,

h) 3asBneHne, oOTBeYaeT M KPecro-Komsicka TpeboBaHUSAM HACTOSILLErO
cTaHgapTa ¢ AaTol NepecMoTpa;

I) 3asBJieHne, oTBe4YaeT JIM  KpPeCsio-KOoJiACKa nodbIM Tpe6OBaHVIFIM
N3roToBuUTENA, NpeBbllLalolLMM MUHUMAarlbHbIE TpGGOBaHVIFI;

j) onucaHue HeucnpaBHOCTEW, oOnpeneneHHbIX npouenypon pasgena 11,
BKIOYasa COOTBETCTBYOLLWME NOAPOOHOCTM, OTHOCALLMECSH K 3TON HEMCMPABHOCTY;

K) KOHGMrypaumio Kpecrna-KonsacKu.

MpumevaHne - 3T NPUEMOYHbIE UCMbITAHUS MOMYT NOTpeboBaTh AarbHENLLYIO
WMHCOPMALIMIO, Takyl Kak uaeHTudmkaums nosvuuu (nosvumi) B npouenypax
UCNbITaHWSA, r4e UMEenn MecTo Kakne-nmbo HemcnpaBHOCTW.

NMpunoxeHue A (cnpaBo4Hoe). [puHUUNDI,
npuMeHsieMble Ana onpeaerieHns CtaTuYeCcKux
UcnbiTaTeNbHbIX Harpy3oK

MpunoxeHune A
(cnpaBo4Hoe)

A1 MpuHunn

OTU  uCNbITaHUA  MpU  CTaTUYECKUX Harpyskax npedHasHaveHbl Ons
onpedeneHnsi, BbLIAEPXAT NN KPECIO-KOMsACKa Harpy3ku, KoTopble OyayT
NPUNoXeHbl B NpoLlecce ncrnonb3oBaHus (CM. pasgen 8).

MpuknagbiBaemMble CUSbl PacCUYUTLIBAOTCS, UCMOMb3Yst MacCy UCNbITaTeNbHOro
MaHekeHa. Ecnm He onpefeneHo nHaye Temu, KTO BbIMOSHAET UCMbITaHne, Macca
MCMbITATENbHOTO MaHeKeHa [fofkHa ©OblTb paBHa MakcumarnbHOM Macce
nonb3osarens (6.2).

MNpumevaHus



1 Ecnm macca kpecrna-Konsickv BaxHa, ANst NpoCcTOTbl MpearnonaratT, YTo
Kpecna-KomsiCK1 C pyYHbIM yripaBrieHnem nmetot maccy 20 kr. [ Kpecern-KonsiCok
C 9NEeKTpornpuBOAOM WUcronb3yetcsl pakTuyeckas macca u3-3a 6Gornblioro
pa3Hoobpasns Mexay Tunamu.

2 Ina ucnbiTaHuin, rae 6e3onacHOCTb MMeeT BOorbLUY0 3HAYMMOCTb, Harpysku
yBENMMYMBAIOTCS Ha KO3pdpmUmneHT, paBHbin 1,5.

3 PaccuuTaHHble BEenMYUHbI MNpuUraraemblX Harpy3oK OKPYrnsTcs Ao
NOAXOASALLMX BENNYMH.
Mcnonb3yoT cnegyowme CUMBOSbI:

g - F[paB1TaLMOHHAas KOHCTaHTa, paBHas 9,807 m/c 2;
M ; - macca mMaHeKeHa, Kr;

M ., - Macca Kpecna-KOnsiCKu, Kr;

S - kKoahdmumeHT 6esonacHoCTH, paBHbIn 1,5;

F - npuknagbiBaemas cuna, H.

A2 Harpy3ka, HanpaBneHHasi BHU3, NpuknagbiBaemas K noanoKOTHUKY

A2.1 NMprHunn

B obner4yeHHbIX NCMbITAHUSAX NnorioBMHa Macchbl nonb3oBaTens
NPUKNaabIBaeTCsa K KaXaomy MOASIOKOTHUKY MOYTU BepTuKanbHo. OgHako npwm
GOKOBOM NepeMELLEHMN B KPEeCTe-KONsiCKe Harpyska npuknagbiBaeTca nog yrriom m
MOXET MPEeBbICUTb MNOSIOBUHY MacChbl NOfb30oBaTeNs.

A2.2 PacueTtnl
MoBpexaeHne NoanoKOTHUKa BO BPEMSI TPAHCMOPTUPOBKM ONACHO M NO3TOMY

BBOAUTCS KOaddpmumeHT 6e3onacHoCcTu Fy, paccumTbiBaeMbl no gropmyrne

ﬂ{ggﬂ

A=t
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[Ona maHekeHa BecoM 125 kr unm bonee:
125. 9807 .15
A= =951,8 N, okpyrnsioT o 952 H.
doaslo®
Ona maHekeHa Becom 75 Kr:
3 FH.9R807.15
E= 2rosla”
Ina maHekeHa Becom 50 Kr:
_ 50980715
E= 2rosla®
IOna maHekeHa Becom 25 Kr:
3 25 98207 15

£ 2eosls®

= 571,1 N, okpyrnsitotT go 571 H.

=380,7 N, okpyrnstot go 381 H.

=190,4 N, okpyrnsitot go 190 H.

A.3 Harpyska, HanpaBneHHasa BHU3, NpUKaabiBaeMas K onope ctonbl



A3.1 MpuHumun
B kpecnax-konsickax ABnsieTcsi HeobbIYHbIM SIBFIEHNMEM, KOrda Mnosfb3oBaTerb
cnocobeH BcTaTb Ha oOnopy cTonbl 6e3 OonpoKMAbIBaHWUS KPecra-KOnsiCKu, HO

BonbLume Harpy3ku (npesblwatowme F+), MOryT UMEeTb MECTO BO Bpemsi NpUNaaKos.
MoBpexaeHne o0ObIMHO He sBnsetTcsa npobrnemon 6Ge3onacHOCTM U MNO3TOMY
KoadpdpmumeHT 6e3onacHOCTM He ucnonb3yeTtcs. M xoTa npuknagsiBaemasi cuna He
OTHOCUTCHA HarnpsiMyl0o K Macce Morb3oBaTend, Macca WCMNofb3yeTca Kak
HOpManu3yowmn dakTop Ansa curnbl. M3 aToro criegyeTt, 4To Harpyska, KoTtopas
AOSDKHA NMPUKNaabiBaTbCA MO BCEW LUMPUHE Oropbl CTOMbI, SABMAETCS aHanorMyHom
Harpyske, KOTopas NpUKragblBaeTCa K KadoW Orope CABOEHHbIX Onop CTOorMbl.
[Monb3oBaTenu, KOHEYHO, OOSMKHbI pa3MeLlaTb BCHO CBOKO MacCy Ha OA4HO MECTO,
npu nocagke Ha cKyTep.

A3.2 PacueTtnl

Fa=Mgg
[1ns maHekeHa BecoMm 125 kr nnm 6onee:

F-=125-9,807=1225,9 H, okpyrnsoT go 1226 H.
[na maHekeHa Becom 100 Kr:

F+=100-9,807=980,7 H, okpyrnsatoT o 981 H.
[1ns maHekeHa BECOM 75 Kr:

F+=75-9,807=735,5 H, okpyrnstoT fo 736 H.
[ns maHekeHa Becom 50 Kr:

F+=50-9,807=490,4 H, okpyrnstot fo 490 H.
[1ns maHekeHa BeCOM 25 Kr:

F+=25-9,807=245,2 H, okpyrnstoT fo 245 H.
MpumevaHve - [na maccbl MaHekeHa Gonee vem 125 kr ana pacyeTta cusbl
HY>KHO uUcnosb3oBaTb 125 Kr.

A4 Harpyska, HanpaBneHHass BHU3, NMpuUKragbiBaeMas K nepeKkugHomy
pblyary

A.4.1 O6Lue nonoxeHus
Xots reomeTpus Kpecen-Konscok N3MeHseTCH, nponopLuu,
NNMICTPUPOBAHHbIE HA PUCYHKe A.1, NpeaCcTaBnNAOT Harpy3kK, NpuKnagbiBaemMble B
GonbLien YacTn Taknx yCTPOUCTB.
Mo pucyHky A.1

F==20/15(M 5+ M ,)g=13,08(M ; +M ,, ), okpyrnstoT ao F3=13(M z+M ).
MpenenbHasa senmumHa B 1000 H npuknagoblBaeTcsl Kak 9KBMBaneHTHasi cune
MaKCUMarbHOM MacCbl CONPOBOXAAOLLETO.

PucyHok A.1 - Harpy3ka Ha pblyarv HakroHa Kpecra-KoJIsiCKu



1 - pblyar HakmoHa; 2 - BepTukaneHas cuna Fs , HanpasreHHas BepTUKanbHO BHAU3

PucyHok A.1 - Harpyska Ha pblyary HakrnoHa Kpecra-Konscku

A.4.1.1 [Insa Kpecen-konsiCoK C py4HbIM MPUBOLOM
[na maHekeHa Becom 100 Kr:

F3=13(100+20)=1560 H, ncnonb3ytoT makcumarbHyto Benudiudy =1000 H
[na maHekeHa Becom 50 kr:

F =13(50+20)=910 N

A.4.1.2 [Insa Kpecen-konsiCoK C 3NeKTPONpuUBoaoMm

F3=13(M 3 +M,)
no npegena 1000 H.

A5 Harpyska, npuknagbiBaemasi K pykosiTke

A5.1 MpuHunn

YpoBeHb yaoepxaHusi pyKOSTKM CTaHOBUTCS npobrnemon 6esonacHocTy, Korga
Kpecro-Konacka u nosfb3oBaTternb MNOLHMMATCA UM ChiycKalTca ¢ ©opatopHOro
KamHs. McnbiTatensHaa Harpy3ka onpeaenseTcs M3 npegnoriokeHnsl, YTo Kpecno-
KOnsicka W nonb3oBaTellb YAEpHUBAKOTCA OT CKaTblBaHMS BHW3 C OOpAtOpHOro
KaMHSI 4erioBeKOM, Oepxalmm OaHy pykoaTky. [lpegnonaraetcsi, 4TO Macca
Kpecrna-koniackM W nonb3oBaTensa YypaBHMBAETCS OOPAIOPHbIM - KaMHEM, Kak
NnokasaHo Ha pucyHke A.2.

MpumevaHne - [lpobrnema 6e30MacHOCTU YCHOXHSETCS, €CiM  KPecro
NOAHMMAETCA BBEPX MUIM CMYCKAeTCsl BHU3 MO NecTHULUE. Tak Kak 3TO He sBNnsieTc
PEKOMEHOYEMON MPaKTUKOW, 3TU UCMbITAHUS COCpedoTayMmBaloTCa Ha rabapurax
GopAatopHbIX KaMHER, YTo sBnsieTcsa 6onee obLen opmon NoaaepPX K.

3 HanpaBneHnsa Harpy3ok Ha pucyHke A.2 MOXHO NoKasaTb, YTO TAHyLLAs cuna
H coctaBnsieT 52% o0Len maccbl Kpecna-KonsiCku 1 nonb3oBaTens.

PucyHok A.2 - Harpy3ku Kpecra-Konsicku Ha 6opAopHOM KaMHe
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PucyHok A.2 - Harpy3ku Kpecna-Konsickv Ha 60patopHOM KamHe

KoadbdmumeHt 6GesonacHocTn S, paBHbin 1,5, BBOAUTCS WM3-3a NpOGreMbI
6esonacHocTu 1 npucnocabnmeaeT OOMbLUME CUIMbl, KOTOPbIE MOTYT UMETH MECTO
Npu pasHbIX pa3mepax Kosec.

NcnbiTaHna nokasann, 4To 4YenoBek OObIMHO He crnocobeH yaepxuBaTb
PYKOATKY Npu ycunusix, npesblwaroumx 750 H, noaTomMy npukragbiBaemas Harpyska
Oblna orpaHnyeHa 4o 3TOro YPOBHS.

A.5.2 PacuyeTnbl
N3 pucyHka A.2 MOXHO BUOETb, YTO

F4=S'0,52'(Md +MH. )g

A.5.2.1 [Ins Kpecer-KonsiCoK C py4HbIM NPUBOLOM
o npegena 750 H.
[ns maHekeHa Becom 100 Kr:

F 4=1,5-0,52-(100+20)-9,807=918 H; ucnonb3yoT MakcumarnsHyto senmimHy 750 H.
[1na maHekeHa BECOM 75 Kr:

F 4=1,5:0,52-(75+20)-9,807=726 H.



A.5.2.2 [Insa Kpecern-KonsiCok C 3N1eKTponpmMBogoM

F4=1,5-0,52(M ;4 +M,,)-9,807.
Tak Kak 60nMbLUMHCTBO KPECEM-KOMACOK C 3NEKTPonpuBoaom Becat 6onee 75
Kr, B TOM YMcrie 1 ona geten (macca nonb3oBatens 25 Kr), noaTomy

F 4=1,5-0,52-(25+75)-9,807=765 H.
NcnonbaytoT 750 H anga Bcex Kpecen-Konscok ¢ 351eKTponpuBoaOM.

A6 Harpy3|<a, HanpaBlieéHHaA BBepX, NpuKnaabiBaeMas K noANTOKOTHUKY

A.6.1 MpnHunn

[MOMOLWHMKM 4acTo MOAHMMAIOT KPECHO-KOMNSACKY 3a MOASIOKOTHMKK, Korga
OKa3blBaKT COOAENCTBME B YCIIOBUSIX HAnM4umsa 6opatopHOro KamHsi, NeCcTHULbI U T.10.
OKCNepuMeEHTbl MoKasanu, 4YTo 4venoBek OOblMHO He cnocobeH npuknaabiBaTb
ycurina Gonbwe, yem 1000 H Ha nogmokoTHUK, M MNO3TOMy 3Ta cura Obina
onpegeneHa kak BepxHun npegen. MoanoKOTHUKM OOSMKHbI UM OTCOeaMHATLCSA
(vn pasBopaumBaTbCHA) NPYM OYEHb Marion Harpyske, O4EMOHCTPUPYS, YTO OHU He
NoAXOAAT AN NOAHATUA KpPecria-KOSsICKW, WM BblOEPXMBATb TaKyld Harpysky,
KoTopasi Heobxoauma, 1 BblpaxkeHa B 3TOM pa3aerne.

A6.2 PacueTtnl

KoadbdmumeHt 6esonacHoctu S, paBHbii 1,5, 6bin BBeOeH u3-3a npobrnembi
©esonacHocTMW.

A.6.2.1 Kpecna-Konficku ¢ py4HbIM NpMBOAOM
[MpeanonoXeHne 3aknyaeTcsi B TOM, YTO [Ba YerioBeka MOryT NogHATb BCHO
Maccy Kpecna-KomnsicKu 1 nofb3oBarens, UCNosb3ys NOANOKOTHUKKU. Cuna nogbema
HarnpasJsieHa nog yrromM K BHELLHEN CTOPOHE.

MakcumanebHoe 3HavyeHue F 5 0ormkHO ObiTb ycTaHoBeHo B 1000 H.
[na maHekeHa Becom 100 Kr:

L3100+ 200 - 9,807
= =896,2 H, okpyrnsoT o 896 H.
2easll®

Ona maHekeHa Becom 75 Kr:

Loa(75 4200 9,807
= it ) =709,5 H, okpyrnaoTt go 710 H.
2eos10°

Ina maHekeHa Becom 50 Kr:

L350+ 207 . 3,807
= =522,8 H, okpyrnsoT go 523 H.
2eas 109

IOna maHekeHa Becom 25 Kr:

Lo20+ 200 9,807
= ( ) =336,1 H, okpyrnatoT go 336 H.
2eos10°
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A.6.2.2 Kpecna-Konsickum ¢ aneKTponpmBoaom
Tak kak OOMbLIMHCTBO KPECES-KOMACOK C  3MeKTPOonpuBOAOM TSXerble,
npegnonaraeTcd, 4To He Gonee ogHOM TpPeTu obLier MacChbl Kpecra-KonsiCKku m
nonb3oBatens 6ygeT nogHMMaTbCs 3a NOAMIOKOTHMKM M YTO TPETUIN YernoBek byaeT
NoOAHUMATb KPECno-KOMACKY, CKaXeM, 3a Onopy CTOnMbI.
CnenoBaTternbHoO.
R=SMat M) onnr, +0a,) .
3cas 107
Ncnoneaytot 5(M 3 +M,, ).
OpHako ecnn 3TO nNpegnorioXeHne MNpyMBOAUT K MEHbLUeW Harpyske, 4Yem
Harpyska ans 9KBMBANIEHTHOro Kpecra-KonsiCku C pyYHbIM NpUBOOOM, NpunaraeTcs
Harpv3ka Kak 4nsi KDeCra-KonsiCKM C DyYHbIM NPUBOLOM.

R=Ma*202 om0, +00)
2eos10°

Wcnoneaytot 7,5(M 53 +M ).
Kakon 6bl HM Gbina Harpyska 6onblue, npuknagbiBaemasi curna He OoimkHa
npesbiwaTb 1000 H.

A7 Harpyska, HanpaBneHHas BBepX, NpuKnaabiBaemMasi K onope ctonbl

A7.1 MpnHunn

MOMOLIHMKM 4acTo MNOAHMMAIOT KPECIIO-KOMACKY 3a Omnopy CTOoMbl, Korpa
OKa3blBaKT COAENCTBME B MPEOaOosieHMn necTHuubl 1 T.n. B gobaeneHue, onopsbl
CTOMbl MOryT ObITb YCWUMEHbl, 4TOObl BblOepX¥MBaTb 3HAYUTENbHbIE HArpysKku,
HanpaBfeHHbIE CHU3Y BBEPX, KOIda KPEecrio CABUraeTcsi C BbICOKOro 60paropHOro
KaMHS npu OBMWXeHUn Hasag. [lonomka npu nNpeogorieHMmM necTHUUbl NOoYTH
OnpedeneHHo NpUBOOUT K PaHEHWIo, U MO3TOMY MNPUMEHSIETCS KO3hdMUNEHT
©e3onacHocTw.

Onopbl CTOMbI OOMKHLI MMM OTCOEAMHATLCS MPU OYEeHb Marlon Harpyske,
AEMOHCTPUPYS, YTO OHM He NOoAXOoAAT ANA MNOAHATUA KPecna-KoMnsicCKu, wunm
BblAEPXKMBATb TaKyK HarpysKy, Kotopasi Heobxogvma v BbipaXkeHa B 3TOM pasgerne.



A7.2 PacueTr

MpeanonaraeTcd, 4YTO Kaxgasi ornopa cTonbl OyaeT HecTU OA4Hy 4YeTBepTb
o6Lern macchl Kpecna-KonsiCKn 1 Nonb3oBaTerns.

CrnepoBarternbHo,

_ S':Md +Mw:'g
4

[na Kpecen-KonsiCok ¢ pyYHbIM NPUBOAOM:
Ao npeaenbHoro 3Ha4veHnst 1000 H.
[1ns maHekeHa Becom 100 kr nnm 6onee:

F¢=3,7-(100+20)=444,0 H.
[1na maHekeHa BECOM 75 Kr:
F¢=3,7-(75+20)=351,5 H, okpyrnstoT go 352 H.
[1ns maHekeHa Becom 50 Kr:
F¢ =3,7-(50+20)=259,0 H.
[1na maHekeHa BeCcoMm 25 Kr:
F¢=3,7-(25+20)=166,5 H, okpyrnsatT go 166 H.
[na kpecen-konsacok ¢ uernon (ogHa ornopa) ornopon CToMbl npeanoraraeTcs,

YTO Harpy3ku obenx onop CTonbl AEACTBYOT Ha LLEHTP OMNOpbl CTOMbI.
CrnepoBarternbHo,

Fg&=1,5/2(M ;+M ,,)g, okpyrnatoT go Fg =7,4(M 5 +M ;).
MpumeyvaHwne - [1na maccebl MmaHekeHa 6orblue 100 Kr 4nga pacyeTta Curbl HYXKHO
ncrnonb3osatb 100 Kr.

T

=3.68(M + M), okpyrnaoT go F5=3,7(M s +M,,).

A8 Harpyska, HanpaBneHHas BBepX, NMpuKragbiBaeMas K TOJIKaroLUM
py4ykam

A.8.1 MpuHunn

[MOMOLLHMKN YacTO NOOHUMAIOT KPEeCKio-KOSMSACKY 3a TOrKawwme pydku, Korma
OKasblBalOT coOeNCTBUE B YCIOBUAX SIECTHMLUI U T.M. [NonoMKa TonkaroLen pyyku B
YCNOBUAX JIECTHULbLI MNOYTU ONPEeAEnieHHO MPUBOAUT K PaHEHUIO, U MO3TOMY
NPUMEHSIETCSA KO3pULMeHT Be3onacHOCTH.

[ns Kpecen-Konscok ¢ py4HbIM NPUBOAOM npeanonaraeTcs, 4to obuaa macca
Kpecna-Kondackm u nosnb3oBaTtens MoxeT OblTb MOAHATA 3a TOSKalowme pPyyKu,
Kaxkgasa pydka HeceT MOoSioBUHY Harpy3ku, a pydku, COCTOSALLME U3 TOPU3OHTarIbHOrO
CTEPXHS, AOIMKHbI HECTU NOSHYHO Harpy3Ky, NPUMOXEHHYIO K LIEHTPY.

A.8.2 PacueTbl
[MpyMmeyaHne - OKCNEPUMEHTbI NoKa3ann, YTo YenioBek OObl4HO He crnocobeH
NpvKnagbiBaTh TOMKALWMe yCUnus, NpuknagabiBaemble ABYMS pykaMy CHU3Y BBEPX,
6onble 800 H [1], n noaTomy aTa cuna Obina onpefeneHa Kak BEpXHUN npenen
ANs KaXOoW OTAENbHOW TOSMKalLWen pydkn M B ABa pas3a borblie, Yem 3ToT
YPOBEHb, €CINM ABa NOMOLLHUKA MOIYT B3SITbCA 3@ PYKOSATKY, COCTOSLLYO N3 OO4HOro
MONepeyYHOro CTEPKHS.



A.8.2.1 [Ins Kpecern-KonsiCok ¢ py4HbIM NPUBOAOM

CnepoBatenbHO, ANS  KPECES-KOMSICOK C  PyYHbIM MNpMBOAOM C  ABYMS
TONKaLLMMN py4Kamm

SMg + Mg

=
2

[na Kpecen-KonacoK C PydHbIM MPMBOAOM C pydkamu Tuna MonepevyHoro
CTEPXHS:

, OKpyrnsoT go F7=7,35(M 4 +M,, ) Bnnotb go 880 H.

Fz=S(M ;+M,,)g, okpyrnstoT go Fz=14,7(M 4+M ), o 1760 H.
[1ns ncnbiTarenbHoro maHekeHa maccom 100 Kr:

F7=7,35(100+20)=882,0 H, gna «kaxgon py4ykn unFz=1764 H pna pyyek-
nepeknaguH
[nsa ucnblTatenbHOro MaHeKeHa Maccon 75 Kr:

F7=7,35(75+20)=698,25 H, okpyrnsatoT go 698 H ons kaxgon pyykm n Fz =1396 H
ANs1 py4YeK-nepeknagvH
[1ns ncnbiTatenbHOro MmaHekeHa maccon 50 Kr:

F+=7,35-(50+20)=514,5 H, okpyrnatoT go 515 H ans kaxgon pyykn n Fz =1028 H
AN pydeKk-rnepeknaguH.
[1ns ncnblTaTenbHOro MaHekeHa maccom 25 Kr:

F7=7,35(25+20)=330,75 H, okpyrnsatoT go 330 H ana kaxgon pydku u Fz =660 H
ANs1 pyYeK-nepeknagnH.

A8.2.2 [inAa Kpecen-KoNsACOK C 3aNeKTPOonpuBoaoM

[na Kpecen-KonacoK C 9feKTPONPMBOLAOM UCXOOAT U3 NPEeAnOCHISIKA, YTO TpU
yernoBeka MOIMyT MOLHATb KPECro-KOMsICKy C Mofb3oBaTefieM W 4To TpeTb
CYMMapHOM MaccCbl Kpecra-KonsiCKkM C Nosfib3oBaTesieM MOXeT OblTb NepeHeceHa C
MCMOMb30BAHNEM KaXOOW PYYKM Kpecna-KOnACKu.
CnenoBaTtenbHo.
LMy + A e

4

OkpyrnstoTt go F7=5(M ;+M ) wrn 1000 H nnn meHee 1000 H.
[1ns1 KDecen-konsACoK C ANEKTPONPMBOAOM C pPyYKaMU-NePEKNagnHamMu:
L5(M 5+ M)
H=2 2 :

7

Okpyrnsitot go Fz =10(M z+M ;) wvnmn mexee 2000.
Yceunus, paccuntaHHble B A.8.2 2, He JomkHbl BbiTb MeHee, YeM ycunua ans
Kpecern-KonacoK C py4HbIM NPUBOAOM 4S9 NOfb3oBaTeNs ¢ O4NHAKOBOWN MacCOW.

A9 PykoATKn pyneBoOro yrnpasrneHusi: COMPOTUBMASEMOCTbL CuUnam,
HanpaBneHHbIM Bnepea



A9.1 O6wue NnpuHUMNbI
Bo Bpems yckopeHus MakcumaribHas Macca nornb3oBartens (MoroBuHa K
KaXXOoW PYKOSITKE OAHOBPEMEHHO) MOXET ObITb NPUNOXEHa K PYKOATKaM pyrieBoro

yrnpaBrieHVss C TOPMOXEHNEM, paBHbIM MakcUMarbHbIM TpeboBaHuaM (4 m/c2). He
paspeLlaeTcs NpmMBA3bIBaTh NOSMb30BaTENSA K CUOEHDBIO.

A9.2 PacuyeTbl

MoBpexaeHne KOMMNOHEHTA(TOB) OT CUI, MPUIIOXKEHHbIX K PYKOSATKaM pyrieBoro
yrnpaBneHunsi, MoxeT OblTb oOnacHbIM M MO3TOMY BBOAMTCA KO3pmUMEHT
6esonacHocTu.

McnbiTaHna nokasbiBalT, YTO 4YerioBeK OObIMHO He CnocobeH yaepxuBaTb
PYKOATKY C curol, npesbiwwatowen 750 H, n noatoMy npuknagbiBaemasa Harpyska
OrpaHMYNBAETCS Ha 9TOM YPOBHE.

Fy paBHa cune Ha Kaxaoonm pyKOSTKe pyreBOro ynpaereHuss ¢ obevmu
PYKOATKaMK, WUCMbITbIBAOWMMN OOHOBPEMEHHO HaNpPsHXKeHUs C SKBUBANEHTHOW
CUnon.

7, = (M43

5 A0 MakcumaribHou cunbl, pasHon 750 H,

roe a - MakcumarnbHoe TopMoxeHue =4 m/c 2.

Tabnumuya A.1 - Cunbl Ha pyKOSAATKE pyrneBoro ynpasneHus

Macca Cwvna, H Wcnonbaytot, H
ncnblTaTENbHOIO
MaHeKkeHa, Kr

150 Fq=(150-4-1,5)/2=450 0

100 Fg=(100-4-1,5)/2=300 -

& Fg=(75-4-1,5)/2=225 225

50 Fg=(50-4-1,5)/2=150 150

25 Fo=(25-4-1,5)2=75 &

A10 PykoaTKM pyrneBOro ynpabBrfieHUsI: COMPOTUBIIAEMOCTb CuUMaMm,
HanpaBneHHbIM Ha3ag



Cwm. A9 co BCceMU peBEPCUBHBIMU CUIIAMW U YCKOPEHUSIMMU.

A11 PykoaTKkn pyneBoOro ynpasBfieHUA: COMNPOTUBMNAEMOCTL Cunam,
HanpaBreHHbIM CBepPXy BHU3

Cm. A2.

A12 PykoaTkm pyneBOro ynpaBfieHUsI: COMPOTUBNAEMOCTbL Curam,
HanpaBneHHbIM CHM3Y BBepX

Cwm. AS8.

NMpunoxeHune B (cnpaBo4Hoe).
KOHCTPYKTUBHBLIE OCOOEHHOCTHU

MpunoxeHne B
(cnpaBo4Hoe)

B.1 O6wume nonoxeHus

KOHCTpYKTMBHbIE OCOOGEHHOCTM KPECEN-KOMsICOK, MNpuBEAEHHble B [JaHHOM
NPUIOXEHNN, UMEIOT BaXXHOE 3HAYEHME; TEM HE MEHEE KO BPEMEHM OnybrMKoBaHUA
AaHHon yactn NCO 7176 He yCTaHOBNEHbI MOEHTUYHbIE YOOBNETBOPUTENBHBIE U
NOBTOPSAOWMECS MEeToAbl WUCMbITaHWA, NpPUrogHble (nNoaxoasume) Ana Bcex
BbILLEYNOMSIHYTbIX KOHCTPYKLIWA.

KoHCTpykTOpbl  nNpeanpuvHumaroTr  Gomblume ycuma  ana obecneyvyeHus
BO3MOXHOCTU UX WOEHTUAMKALNN.

B.2 CbeMHble NOASTOKOTHUKN U ONOPbLI CTOMbI

KernaHne nomMoyb JOOSAM B KpPecriax-Komnsickax, MnogHMMarWMMCa ¢
CnycKkalwmMcsa no necTHUUe, AalT Hagexay Ha ycnex MonbiTOK MNOAHUMAaTb
KPEeCcrno-KonacKy, UCnorb3ysi NOANIOKOTHUKM Mnn onopbl cTonbl. OTcroga CbeMHbIe
MOANOKOTHUKN AO0SMKHbI ObiTb CKOHCTPYMPOBaHbLI Tak, YTOObl O4HOBPEMEHHO ObITb
nogaepXvBaoLMMN YCTPONCTBAMU, OOCTATOYHO MPOYHLIMWU A5 OCYLLECTBIIEHUs
noabema Kpecria-konscku (cm. 8.8), n nocne nx Mcnosib30BaHNA MO BbITb JSIErko
yAaneHbl (CHATbI) C Kpecra-KonacKu.

KoHCTpyKUMs Takux "y3Kux MecT" formkHa OblTb Takon, YTOOblI Kpecrio-Korscka
Morra ObITb NogHsATa M He UCMbITbiBana TOMMKOB MW Y4ApoB, NpeacTaBstoLLmx
OMnacHOCTb And Nonb3oBaTens.

B.3 MNpoyHocTs, Npu nageHuun

Kpecrna-konsckn 4acto nogHUMaroT Ans nocagkv B MOTOPHbIE TPaHCMOPTHbIE
CpeacTBa U BbICAAKU U3 HUX, @ TaKxe UMEeT MEeCTO Apyrye MOXOoxue CuUTyauuu,
Kora CyLIeCTBYeT BEPOATHOCTb UX NaeHus.

KOHCTpYKTOpbl  OOSMKHBbI  rapaHTMpoBaTb, YTO KPECSO-KOfsiCKa COXpaHuUT
MPOYHOCTb MpU NageHun ¢ BbICOTbl 40 1 M. B 4yacTHocTh, Hanbonee ysi3BUMbI K
TakMMm aBapusiM CaMOOPUEHTUPYIOLLMECH U BeAYLUME Koreca Kpecra-KOomsiCKI.



B.4 YoapHasa NnpoO4YHOCTL CUCTEM CUAEHbS

MHorve nonb3oBaTeny pes3ko OMyCcKalTCH Ha CUAEHbe Npu nocagke B Kpecrio-
Konsacky. B pesynbtarte yaap MoOXeT OblTb HAHECEH HE MO LLEHTPY CUAEHDBS.

KOHCTpPYKTOpPbI LOMMKHBI rapaHTUPOBaTh, YTO CUOEHbA BblAepXaT Takue yaapbl
6e3 noBpexaeHun.

NMpunoxeHue C (cnpaBo4yHoe). OnpepeneHue
yrra oTKNOHeHUs1 UCNbITaTeNIbHOro MasAsTHUKA
NP1 UCNbITaHUAX Ha YAAPHYIO MPOYHOCTb
CaMOOPUEHTUPYIOLLMXCA KOJleC U onopbl
cTonbl

Mpunoxenue C
(cnpaBo4Hoe)

C.1 O6wme nonoxeHuns

[BKylLEeCa KpEeCrio-KoMsiCka HakaHyHe yaapa O MpenaTtcTBMe UMeET
onpeaeneHHoe KONMYECTBO KMHETUYECKOW 3Heprn. dTa KUHEeTMYecKkast aHeprus
OTpaxeHa B BMOE KONMMYECTBEHHOrO BEKTOpa, KOTOPbIN WMEET MNPOEKLWIO,

nepneHanKynapHyto K nperpage Vi, 1 Npoekuuio, napannenbHyto kK nperpage Vy.
TeopeTnyeckn BEKTOP KUMHETUMYECKOM IJHepruv, neprneHgukyrnapHoOn K nperpage,
obycnaBnmMBaeT yaap, HO BEKTOP, NapannernbHbii nperpage ocrabnser gencrTene
cun. Moatomy obLiasi CKOPOCTb Kpecna-KOMsiCKU MOHWKeHa, YTo obycnaenueaeT
yaap, BbI3BaHHbIA  MOHWKEHHOM  KUHETUYECKOWM 3Heprnen. JTa  noTeps
KMHETUYECKON 3Heprum oBycroBreHa MOrfoleHNeM ee KPeCroM-KOMsICKOM BO
BpeMsa yaapa o 6apbep (NpenaTtcTBue), He cuyuTast He3HavyuUTerbHbIX NOTEPb Ha
HarpeB 1 Ha obpa3oBaHNe 3BYKOBOW BOSHbI.

C.2 BbluucneHusn
N3MeHeHne KMHETUYECKOW SHEPIrMM HaKaHyHe M MNocre ygapa BblYUCHAT Mo
dopmMynam, NpeacTaBeHHbIM HUKE.

Eimp=Ey-E; (C.1)
2

El — [Md- +§ﬁ'w)ﬁ’i (C.2)
2

Ez _ ':Md+fw:'}i ’ (C.3)

rae: Emmp - KMHETMYECKas 3Heprus, NoTepsiHHasa B pesynbTaTe yaapa, [Ix;
E| - knHeTMYeckasi aHeprus B MOMEHT yaapa, [Ix;
E, - knHeTn4eckas aHeprusi nocne yaapa, [x;

M ; - Macca vcnbITaTenbHOro MaHekeHa, Kr;



M., - macca Kpecrna-KomnsiCKu, Kr;

V| - CKOpPOCTb Kpecna-Komnsicku B MOMEHT yaapa, M/c;

V1 - BEKTOP CKOPOCTU KpEeCna-KonAcKK, naparnnenbHou NpensaTcTauto, m/c.
Mpy yoape Kpecrna-Konsacku, OBWXKYLLErocs CO CKOpoCTbko 1 M/C nog yrriiom
nagenus 45°;

I::Md +MH|:|
4

(Md +MHJ:|

-{1-.:7.::-52-45':'}= (C4)

E:'mp =

KnHeTudeckyto aHeprvio MasiTHUKa E  BbIYMCIIAOT No dropmyne

Ep=mpgh (C.5)

h=d(1-cos &), (C.6)

rae my- Macca MasiTHuka, pasHas 10 kr;

g - rpaBUTaLIMOHHAasA NOCTOsAHHAsA, paBHas 9,81 m/c 2;
h - nsSMeHeHne BbICOTbI LleHTpa TSXKeCTU MasiTHUKa, M;
d - paccTosiHMEe OT TOYKKU OMNOpbl MasiTHUKa 40 TOYKM yaapa, M

E p=94,18(1-cosQ), (C.7)

CrnepoBatenbHO, eCrin MasiTHUK nepegaeT BCHO CYMMapHY0 3HEPrnto Kpecy-
Konsacke npu ygape co ckopoctbto 1 Mm/c, To dopmyna (C.4) pormkHa ObITb
akBmBaneHTHa cdoomvrie (C.7).

AL o+ AL

94,18(1 -cos &) = X1d *Mu) "f: w)

OTclona
{M.:i +Mw:'

SThIZ

cosf=1

CM. pucyHok C.1, Ha KOTOpPOM rpadomyeckn NpeacTaBfieHO 3TO COOTHOLLEHME.

PucyHok C.1 - UcnbiTaHUA cCaMOOPUEHTUPYHOLLIMXCA KONec U onopbl
cTonbI
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PucyHok C.1 - NcnblTaHUsi CaMOOPUEHTMPYHOLLMXCSI KONMEC 1 ONOPbI CTOMbI

NMpunoxeHnue D (cnpaBo4Hoe). OnpepeneHune
LeHTpa yaapa MafaTHUKa

Mpunoxenune D
(cnpaBo4Hoe)

D.1 NMpuHunn

Mopsaok ncnonb3oBaHWs MasiTHUKa A9 UCnbiTaHna oboda pyvyHOro npueoaa
pomkeH OblTb TOYHO onpedeneH, 4TobObl UCMbITAHMA OaBanv COMoCTaBMMbIE
pe3ynbraTtbl M3 pPas3fMYHbIX MCNbITaTeNbHbIX ydpexaeHun. Macca, reomeTpusa wm
MECTO MNPUIIOXEHUs yaapa BIUSAKOT Ha KONMMYECTBO JHepruun, nepegaBaemon OT
MasTHUKa Kpecny-konsacke. [MoaTomy aTu napameTpbl 4OMKHbI 6bITb HOPMUPOBAHDI.
Kpecno-konscka JorkHa BXOAUTb B KOHTAKT C MAasiTHMKOM B LIEeHTpe yaapa, YToObl
obecneunBaTb COOTBETCTBYHOLLEE KONMYECTBO KUHETUYECKOW SHEPIUN.

D.2 NpumeHsieMble coKpalleHUs U YCIOBHbIe 0003Ha4YeHUs1
d - pacCcTosiH/E OT OCU Ka4yaHUs MasTHUKa 0 LeHTpa yaapa;



M - macca MaaTHUKA;

R - paccToAaHne OT OCU Ka4aHUA MadTHMKa A0 LEeHTpa MacCbl MaATHUKA,
/ - MOMEHT MHEPLU NN MaATHUKA OTHOCUTESIbHO €ro TOYKM Kav4aHUA,

M, - macca cTepxHs;

M; - macca 6noka;
W- lWMprHa 61okKa;
h - BblcOTa O610Ka;

L, - ArnvHa cTepxHs;

R, - pacctosiHue OT OCK Ka4aHna MasTHUKa 0 LileHTpa MacCbl CTEPXHS;
R} - paccTosiHue OT OCU KadaHust MasiTHMKa 00 LeHTpa maccbl 6510Ka;

|, - MOMEHT MHEPLINM CTEPXHA OTHOCUTESNIbHO OCK KavaHUs MasiTHUKA;

/,E, - MOMEHT UHepLnn ©1oka OTHOCUTENBHO OCU KavyaHust MasiTHUKA;

T - nepuog konebaHus;
g - rpaBMTaLMOHHAs NOCTOSAHHAS.

D.3 PacueTnl
PaccTosiHMe oT ocu kayaHusa MadTHUKAa A0 LeHTpa yaapa paBHo:

d=I/MR, (D.1)
rnaedunR-wm;

|- Kkrim2;

M - kr.

310 paccToAHNE MOXET ObITb Bblpa>eHO B BMAe ABYX [TaBHbIX KOMMNOHEHTOB
MadTHUKA KaK:

d=(, +ly (M, R, +My Ry), (D-2)

rge cTepXeHb MOXEeT pacCcMaTpmBaTbCA KakK TOHKNI CTepXeHb

1,=(113)M, L2 (D.3)

n 6rnokK, NokasaHHbIN Ha PUCYHKE 3, MOXET pacCMaTpmBaTbCA Kak MPsIMOYronbHbIN
610K, He NpUHMMasi BO BHUMaHMe ¢hacku

1y =(1112)My (W2 +h2)+M; Ry , (D.4)

rae R, =L, /2; (D.5)



Ry =L, +h/2, (D.6)

M MacCbl MOIryT pacCyuMTbiBaTbCA U3 obbemMa n NMAOTHOCTU WK NoJy4eHbl
B3BeLLMBaAHNEM.

Mepvioa konebaHns MasiTHUKa paBeH

T=2x(d/g)™ (D.7)

roe T BblpaXeH B CeKyHAax U g BblpaXkeHa B MeTpax Ha cekyHay B kBagpare. [Ans
mMaaTHuMKa gnvHon d=1,000 m nepuog paseH 2,006 c. Takum oBpasom, d MOXeT
ObiTb MPOBEPEHO C MNOrPELHOCTbIO NPUBNM3UTENBHO 5 MM NyTeM M3MEPEHUs
BpemeHn 200 nepnoaoB, OKpyrneHHOro 4o 6rvmkanero ¢ ToMHOCTbo 4o 1 ¢.

Mpunoxexnue A (cnpaBo4Hoe). CBeaeHnsa o
COOTBETCTBUM CCbIFNTOYHbIX MeXAYyHapPOAHbIX
CTaHOapPTOB HaUUOHAaNbHbLIM CTaHAapTam
Poccuinckon ®epepaumm

Mpunoxenne A
(cnpaBo4Hoe)

Tabrvua OA.1



Ob6o3Ha4yeHne CreneHb Ob6o3HayeHne 1  HauMMeHOBaHue
CCbIJTIOYHOro COOTBETCTBMUS || COOTBETCTBYIOLLENO HaLWOHarbHOro
MeXOyHapoaHOro cTaHgapTa

cTaHgapTa

NCO 845:1988 - *

NCO 2439:1997 - *

NCO 6440:1985 DT [OCT P WNCO 7176-26-2011
"Kpecna-konsicku. Yactb 26.
CnoBapb"

NCO 7176-6:2001 DT FOCT P NCO 7176-6-2005 "Kpecna-
kKonsicku. Yacte 6. Onpeaenexue
MaKCUMarbHOM CKOpOCTH,
YCKOPEHNA N TOPMOXEHUSA Kpecert-
KOSACOK C ariekTponpmsogom”

NCO 7176-7 DT FOCT P NCO 7176-7-2015 "Kpecna-
KONSICKMW. YacTb 7. MeTtop
n3MepeHnst NnapameTpoB N pa3mMepoB
cugeHbs 1 koneca"

NCO 7176-11:2012 DT [OCT P WNCO 7176-11-2015
"Kpecna-konsickm. YacTb 11.
NcnbiTatenbHble MaHEeKEHb!"

NCO 7176-15:1996 DT [OCT P WNCO 7176-15-2007

"Kpecna-Kkonscku. YacTtb 15.
TpeboBaHMA K OOKyMeHTauum U
MapKMpOBKE AN AOCTYMHOCTU

nHcpopmay mmn”



http://docs.cntd.ru/document/1200101582
http://docs.cntd.ru/document/1200041189
http://docs.cntd.ru/document/1200129071
http://docs.cntd.ru/document/1200129073
http://docs.cntd.ru/document/1200063214

*

CooTBETCTBYIOULMA  HaUMOHarbHbIN  cTaHgapT oTcyTcTByeT. [o ero
YTBEPXOEHUSA pEKOMEHOYETCS UCNOMb30BaTh NepPeBo Ha PYCCKUA A3bIK 4AHHOIO
MexayHapogHoro cTtaHgapta. [lepeBoa AaHHOrO MexayHapogHoro cTaHgapTa
Poccuinckon ®enepaumm Haxogutcsa B ®egepanbHOM MHGOPMaLMOHHOM dooHAE
TEXHUYECKUX perrnaMmeHToB 1 CTaH4apTOB.

MpymeyaHne - B HacTosiwen Tabnmue ncnonb30BaHO CreayoLlee yYCrioBHOE
o603Ha4yeHne cTeneHn CoOOTBETCTBMSA CTaH4apTOB:
IDT - noeHTUYHbIE CTaHAAPThI.
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