CTPOMNAJIbLLUUK

CrponaipImmk — npodpeccus
BOCTpeOOBaHHas. Ha IIPOV3BOJICTBE
JCIIOJIB3YIOTCS ~ pasjIMuHble MalllHbl U
MeXaHWM3MBbl JIJI ObeMa U IlepeMellleHNs
TsDKecTell. 30Ha palboThl TaKOV MalllVHBI
ABJI€TCS 30HOVI IIOBBIIIEHHOVI OITaCHOCTY,
TaK KakK OblBalOT CIyyan  [aJeHus
[lepeMelllaeMbIX IPy30B, CaMOVI CTpeJIbl VIV
KpaHa. OT yMeHWUs HOpaBWIbPHO IIPUHATH
I'Py3, CBOEBPEMEHHO €ro OTIPaBUTh 3aBUCUT
He TOJBKO 3@dP@PEeKTUBHOCTL  PabOTHI
CTpONIAJIBIIMKA, HO W 300pPOBbe JIIOHEVL.
[TosTomy mist oDecrieueHns Oe301acHOCTY U
YCIIEIIIHOV  J1edTeJIbHOCTM  TpeOyroTcs
CIlellViaJIbHble 3HaHV.



bes Bac Bce

YTo gonxkeH 3HaTb
cCTponanbLlUuK?

O6yquHBIT7I " MIMETOIIINI Ha PYyKaX yaoCToBepeHVIE CTPOIIAJIBIIVIK
OJDK€H 3HaTb:

i I
YCTaHOBJIEHHBIV Ha IIPeAIpUATIN HOPAI0K OOMeHa CUTHaIaMy MeXITy
CTPOIUIBIIKOM VI KPAaHOBIIIIKOM;

= HPOM3BOACTBEHHYIO MHCTPYKIIVIO I CTPONAJIBIIVIKOB 110 Oe30I1acHOMY
IIPOM3BOJICTBY PabOT I'py30101beMHBIMI MalllTHAMVI;

= HasHa4eHMe 1 KOHCTPYKTMBHBIE OCOOeHHOCT CheMHBIX IPY303axBaTHbBIX
IIPVICIIOCOOJIEHNII U Taphbl;

= CXeMBbI CTPOITOBKM WJIV KAHTOBKV I'PY30B;

= CIIOCOOBI BM3yaIbHOTO OIIpefieIeHI sl MacChl Ipy3a;

= IOPAIOK OCMOTpa ¥ HOPMBI OpaKOBKM CheMHBIX IPy303axXBaTHBIX IIPU
CII0CO0JIeHMII, KaHATOB U Tapbl;

: = HOPMBI 3aIl0JIHEHNS Tapbl;

= I'PY30II0/beMHOCTb CTPOIIOB;

= IpeeIbHYIO IUIVHY U AVaMeTp CTPOIIOB;

= TEeXHOJIOIMYeCKlie KapThbl;

= HOPSIOK M rabapuThl CKIaAMpOBaHM I'PY30B;

= HasHaveHue VI IIOPpsI0K HPpVIMeHeHVs CTPOIIOB, Leller], KAaHaTOB U IPYTWX

ChEMHBIX I'PY303aXBaTHbIX HpT/ICHOCO6HeHI/IT7I ;

= MepblI 0€30I1acHOCTM 1 yCIJIOBMS IIPOM3BOICTBAa pabOT KpaHaMM Ha
ydJacTKe, B IIEXe;

= TEXHMYECKNE XaPaKTEPUCTVIKII O6CJIy>I(VIBaEMbIX CTPOIIaJIBIITVIKOM
Ipys3o01104b€MHBIX MAIIIViH,



OCHOBHBIe TpeOOBaHVIsI 0e30I1acHOCTI
IIpY padoTe IrPpy30I10beMHBIX MalllH
BOJIV3M JIMHWY 3JIeKTpolepenaydu;

MePBbI ITpeyIIpeXXIeHs BO3IeVICTBIA
OITaCHBIX VI BPeTHBIX
IIPOVI3BOJICTBEHHBIX (PaKTOPOB;

CIIOCOOBI OKa3aHMs [TePBOVI TIOMOIIIN
IOCTPaAaBIIM Ha [TPOM3BOICTBE;

CpecTBa MHAMBVAYaIbHOU U
KOJUUIEKTVBHOM 3aIIITHI V1 IIOPSAO0K VX
IIpVIMEHEHVIs;

pacIIoJIoXeHe PyOVIbHIIKa,
TIO/IAIOIIIero HaIlTpsKeHVe Ha KpaH C
3JIEKTPOIIPVIBOIOM.

JLOITyIIIeHHBIV K CAMOCTOSATEIIbHOM
paboTe CTPpOMaIbIMK JOJDKEH METh
o0111ee ITpeicTaBIeHVie 00 YCTPOVICTBE
00CITy KVBaeMOV IPy30I10TbEMHO
MaIIIVTHBI.



IX KAHaTOB U CTPOIIOB;
UTh OMpPKY (KJTeMMO) cTpora

ee coJlep KaHue;
b IIPUTOHOCTb I'PYy303axBaTHb MCIIOCOOIIEHMT 11 TapBbl.
b OOBSI3KY 1 3allelIKy pas3/INMUHBIX FPY30B IS VX OIbeMa 1 [lepeMelleHs;

b YKJIAJIKY (YCTaHOBKY) Ipy3a B IIPOEKTHOE IHOJIOKeHVIe
03axBaTHBIX IPYCIIOCOOIeHNTI (PacCCTPOIIOBKY);

b CTPOIIBI B COOTBETCTBUM C MacCOV ¥ pa3MepaMy IlepeMelaeMoro rpysa;
b IIPUTOHOCTD I'PYy303axXBaTHBIX IIPVCIIOCOOIEHVIV ¥ Taphl 1 IIPABWIBHO MX

oJlaBaTh CUTHAJIbI KPaHOBIIVIKY (MAIIVHWUCTY);

II0JIB30BaThCH P HEOOXOIMMOCTY CpeficTBaMI IIOXKapOTYIlleHs Ha pabodyeM MecTe;
OKas3bIBaTh II€PBYIO [IOMOIIb IIOCTPaJaBIIM Ha IIPOM3BOLICTBE;

= OTKJII0YaTh KPaHbI OT JIEKTPUYECKOVI CeTV B aBapUVIHBIX CITydasix.



Kakue paboTbl BbINONMHAET

WWW.SOVpOsterfu

cTponanbLUnK?

CTpoHa/IbLIVK BBIIIOJIHAET PaOOTHI 11O
CTPOIIOBKe I'Py30B B IIpoliecce
IIPOM3BOZICTBA paboT
rpy30I1ogbeMHbIMY MattviHamu. Ilox
TEPMVHOM «CTPOIIOBKa»
IIO/Ipa3yMeBaroTCs cylefyrolye paboune
omeparmn:

00Bs3Ka, 3allellKa IV 3aKpeIuleHvie
I'PY30B C [IOMOIIIBIO I'Py303aXBaTHBIX
IIPUCIIOCOOIIeHIE;

IIOABEIBaHVe I'Py30B Ha KPIOK
rpy300beMHOVI MAIIIVIHBI,

yCTaHOBKAa I'PY30B B IPOEKTHOE
II0JIOKEeHVIE;

OTLIeIIKA I'PY30B.

Enviaemt TapudHO-
KBaJII(PVIKALIVIOHHBIVI CIIPABOYHVIK
pabot 1 mpodeccuit padbounx (ETKC)
IIpeycMaTpmBaeT 5 TapUHBIX
PpaspsAI0OB CTPOAIBIIVIKOB, CO BTOPOTO
paspspaa 1o mrectort. CTpornabInyK
TpeTbero paspsza BhIIOIHSET
CTPONOBKY IIPOCTBIX IPY30B MacCOVI 10
25 T WIN CTPOHOBKY FpgSOB cpenHen
CJIO>KHOCTVI MaccOVL 10 D T.



KOB MOPSAAOK NOAroTOBKU U aTTecTaumu
cTponarnbLinKoB?

= HOHFOTOBKa M aTreCTalyiid CTpOIIaJIbIIVIKOB
HAOJKHBI ITPOBOAUTBHCA B YUEHDBIX 3aBEIICHIIAX,
paciiojiararoix Oaszon HJIA TeOPEeTNYIECKOIro 1
IIPpOM3BOACTBEHHOI'O O6Y‘I€HT/I5L

m  AtrecTtanms (3K3aMeH) CTPONAJIBIIIVIKOB
IIPOBOATCS KBaJIMcpMKauVIOHHoVI KOMMCCHETN, B
paboTe KOTOPOVI y4acTByeT IIpeCTaBUTeNIb
opranos PocrexHansopa. Yuammmcs,
BbIJIEP>KaBIINM 5K3aMeH, BblJIaeTCs
yOOCTOBEpeHVe CTpOaIbIIVKa.

m KakoB nopsimok gomycka crpornasibInmKa K
pabore?

= [ormyck K paboTe cTponasibImKa JOIDKeH
0pOPMIIATBCS TPUKa30M (pacopskKeHMeM) T10
OpTaHM3aIN.

=  CTponayiblyk mepes JOIIyCKOM K paboTe J0IDKeH
TIPOVAITIL:

MeIUIIVTHCKOe OCBUEeTeIIbCTBOBaHIE;

IIOATOTOBKY M aTTeCTalIo;

IIePBUYHBIV MHCTPYKTaX U CTAXKPOBKY.

IIponsBoacTBeHHasA MHCTPYKLIVA I0/DKHA OBITH
BblJIaHa CTPOIIAJIBIIVIKY I10L, PACIIVICKY.

Em @ @@= @



aKUX Crlyvdasix AOJMKHa NpoBOAUTLCA NOBTOpPHAaN
NpoBepKa 3HaHUN cTponanbLlUnkKoB?

= IToBTOpHAs MpoBepKa 3HaHUV CTPOHAJIBIIVKOB KBaJIV(PUKAIIVIOHHOM KO

MWCCHeV JOJDKHA ITPOBOANUTHCH:
o HepUOoANYecKy, He pexxe OIHOI0 pasa B TOf;

o : Hpu Iepexope paboTHMKA Ha APyroe MecTo padoThl;
TI0 TpeOOBaHIO MHXEHEPHO-TEXHITYECKOro paboTHIIKA IT0 Ha30py 3a
OIIaCHOVI SKCIUTyaTall/ierl IPy30II0beMHBIX KpaHOB IV MHCIIeKTOpa
ajzopa.
i [IpOBepKa 3HaHWVI CTPOIJIBIIVIKOB JO/DKHA IIPOBOANUTBCS B 00beMe

“TBEHHOW MHCTPYKITMI. Pe3ysibTaTel IleproadecKo
AHVIVI JOJDKHBI 0POPMIISTBECS IIPOTOKOJIOM C Ommemxoil 8 yoo

" IIPOBEPKM
cmoBepenui.
Komy cTponanbLimk 065i3aH NnpeaAbaBNATL yaocTOoBepeHue?

300ThbI CTponanbLUMK OOSMKEH UMETb YAOCTOBEPEHME Npu cebe n NpeabsBnsaTb ero
Y 0:

1 PoctexHagsopa;

TEXHUWYECKOrO paboTHMKaA NO Hags3opy 3a ©GesonacHom  aKcnnyataumnen
rpysonos {bIX KPaHOB;

*JlMLa, OTBETCTBEHHOIO 3a 6e3onacHoe NPoM3BOACTBO paboT KpaHaMMu;

*KpaHOBLLIKKA.

Komy nogumHeH cTponanbLuk?

Bo Bpemss paboTbl cTponmanbliMk 00si3aH BLIMOMHATL TOMBKO MpUKasbl UM pacriopskeHust nuua,
OTBETCTBEHHOrO 3a 6e3onacHoe Npou3BoOACTBO paboT KpaHamu.

CTtponanbLuMk AO/MKEH obpallatbCs K HEMY MpW OTCYTCTBUMM CPeacTB WHAMBMAOYaNbHOW 3alluThI,
COOTBETCTBYIOLLUX rPy303axBaTHbIX NPUCNOCOONEHMIA, BCMOMOraTenbHOro MHBEHTaps, B Cny4asx, koraa
HEeM3BeCTHa Macca rpysa, a Takke Ans nonyyYeHus apyron Heobxoamnmon MHopmMauun.



XXeH ObITb oaeT cTponanbLlnK?

PabGoTomaTess moipkeH obecrieumTb CTpOTaIbIIKa
CIIELIOZIEXKIO VI CPEIICTBAMY VMHJIVBIJTY aJTbHOVI 3aIIIVThI
(Kacka, >XWiIeT, pyKaBmu . Ha mipaBo1 pyke cTponasbIiinKa
ATHAJTBITIVIKA) L[,OJ'I)KHa BITB TTOBsA3Ka. CTPOITITBIIIKY
MeH):LyeTcsx MeTb POPMY SPKMX, BBIIEIISIOIIIXC

aCKy — JKeJITOIO 1IBeTa;

Kto HOIIyCKa€TCs 00TE CTPOIIaJIBIIVIKOM

JIutio mocturtiiee 18-11e , IIPOLLIEIINV KyPC TEOPETIUECKOI'O
VI IIPAaKTUYIeCKOI0 OOyYeH1sl.

[ Tpormeammii aTTecTaliio 1 MOy YMBILNI YI0CTOBEepeHMe
HOAIIVICAaHHOE VMTHCIIEKTOPOM

- Pocrexnamzopa. [Npormmrenmmit MeIUITMHCKYO KOMVCCHUIO U
IIpM3HaHHBIV TOTHBIM




‘py3sonoabeMHble KpaHbl

OOLwme cBegeHns o rpysonoabeMHbIX KpaHax

m Kakmne
Irpy30I10dbeM
HbI€ MaIlIVTHBI
00cIy>KMBaeT —

CTPONA/IBIIVK | S
?

KabGenbupiin

Kosnmosomn

Crpenoson
(aBTOMOOUMIIBLHBLIN,
NHEBMOKOIECHDbIM,

IYCEHMYHbIN M T. I1.) =
HKenesHOMOPO>KHbIM

1c. 2.1. [py30onoAbEMHbLIE MAWMUHbLIZ

— rYCeHWYHbLIN TpakTop; 2 — crTpena; 3 — KPaHOMaHUNYNIATOPHAaA ycTaHoBKa;

— TPAHCMOPTHOE CpeacTBO; 5 — rpy303axBaTHbLIA OopraH; 6 — MocT; 7 — rpy3osas
nexka; 8 — Hecyuwmia kaHarv; 9 — mavurta; 10 — noprvan; 11 — 6GawnHna; 12 — xe-
3HOQOpOXHaA nnargpopma




IH- unyas

AHOMAaHUITYJIATOPHO

L MOcm06020 muna — 3TO KpaHBbl, y KOTOPBIX IPy303axBaTHBIN OpraH
4. puc. 2.1) nojBerieH K rpy30BOV TeJleXXKe 7/, IlepeMelaloleVics 110
6. K HMM OTHOCSITCSI MOCTOBBIE 11 KO3JIOBBbIE KPaHBI.

Kabeavro20 muna — 3TO KpaHbl, Y KOTOPBIX IPy303axXBaTHBIVI OpraH
IIO/IBEllIeH K IPy30BOVI TeJIeXKe, [TlepeMelllaroerics 10 HeCyI M KaHaTaM
8. K aToMy Tuily oTHOCATCS KaOeslbHble 11 KaOeJIbHO-MOCTOBbIe KpaHbl. Y
KaOeJIbHOI'0 KpaHa Hecylll/ie KaHaThl 3aKpeIUIeHbl B BEpXHeV YacTy
OIIOPHBIX MauT 9.




e106020 muna — 3TO KpaHbl, Y KOTOPBIX TPy303axBaTHBIV OpraH
CTPEJIE VJIV TPY30BOW TEJIEXXKE, IIEPEMELLIAFOLLEVICS IIO CTPETe. K
Iy OTHOCSTCS IIOpTajIbHbIe, OallleHHbIe, XKeJle3HOJOPOKHbBIe 11

. — 3TO KpaH IIOBOPOTHBIN, pa3MelleHHbIV Ha riopTaie 10,
IIPOITYCKa JKeJIe3HOLOPOKHOTO VIV aBTOMOOIIBHOTO

€HHBIVI KpaH H IIOBOPOTHBIVI, CO CTPeJION 2, 3aKPeIUIeHHO B
XHEeVI 4acTV BepTUKaIb acrroyioxeHHow oarrmm 11.

€3HOIOPOXXHBIVI KpaH — 9TO KpaH, CMOHTUPOBAHHBIV Ha rutaTdpopme 12,
ABVITAFOIIIEVICS I10 JKeJIe3HOLOPOXKXHOMY Iy TH.

IOBOVI KpaH — 3TO KpaH HOBOPOTHBIVI, Y KOTOPOIO CTpeJsla 3aKpeIuleHa
OPOTHO IUIaTPOpMe, pasMeleHHOM HelIOCPeICTBeHHO Ha XOL0BOM
ovictse. CTpesioBble KpaHBI pa3/INYalOTCA IO By XOHOBOIO yCTPOVICTBA:

aBTOMOOWIBHBIV, yCTAaHOBJIEHHBIV Ha aBTOMOOVIIBHOE II1acCyi;
HEBMOKOJIECHBIVI, yCTaHOBJIEHHBIVI Ha [THEBMOKOJIeCHOe IT1acCl;
Kpa POTKO0A30BBIV, YCTAaHOBJIEHHBIVI Ha KOPOTKODOA30BOe I11acCli;

= KpaH Ha CIIernmaJIbHOM II1acCcCli, YCTaHOBJIeHHBITZ Ha CIieiaJIbHOM IIIaCCl1
aBTOMOOWJIBHOTO THIIa,

® KpaH I'yCEHMYHBIN, YCTaHOBJIEHHBIV Ha I'yCEHMYHOM XOOBOM YCTPOVICTBE.




KaKkue OCHOBHbIE NnapamMeTpbl XapaKTepu3syroT
KpaH?

(puc. 2.2) — MakcuMasIbHasg Macca rpysa,
Ha TIO/TheM U TIepeMeliie e KOTOpOoVi KpaH pacCuiTaH B
3a/laHHBIX YCIIOBMSIX SKCIUTyaTanmy. B Bermanay
IPY30IOBEMHOCTY BKIIIOYAETCSI Macca CheMHBIX TPY303aXBaTHBIX
HPVICITIOCOOIEHTINE 1 TaPBbl, ICIIOIB3YEeMBIX TS ITepeMellleHs
rpysa.

— paccTosiHMe IO TOPM30HTaIV OT OCVI BpaIlleHIs

KpaHa CTPeJIOBOTrO THUIIA [I0 OCY IPY303aXBaTHOTO OpraHa.

— Hpou3BereHNe BeJINIIH
F}Z;y30HO)1’b€MHOCTI/I VI COOTBETCTBYIOIIEro evt BeuteTa M = QL (T-
M).

— PacCTOsIHYIE 10 TOPU30HTAIIN MEXILY OCSIMI PEIIbCOB
KPaHOBOT'O ITy TV TSI KPaHOB MOCTOBOT'O TUITA. BeUTET 1 mposer —
3TO IIapaMeTpPBl, XapaKTePU3YIOLIe BeJINYVHY 30HbI,
00CITy>K1BaeMovI KpaHOM.

— paccTosiHVe OT yPOBH CTOSIHKM KpaHa 10
IPy303aXBaTHOTO OpraHa, HaXOISIIIEerocs B BEpXHeM IT0JIOKEHNN.

— PpacCTosAHNME 110 BEPTUKAJIN OT YPOBHA
CTOXHKI ;PaHa 10 I'Py303aXBaTHOI'O OpraHa, HaXOIAIIEroc:ia B
HIVDKHEM pa60qu ITOJIOKE€H WM.

— paccTosiHIe TI0 TOPU30HTAJIV MEX/Ty OCSIMU PeJTIbCOB VTN
KOJIeC XOIOBOVL YacTV KpaHa CTPeIOBOroO THIIA.
basa B — paccTosHIe MEXTY OCSIMIL OIIOP (XOIOBBIX TeJIeXEK)
KpaHa, M3MepeHHOe BII0JIb IIyTI.

VI pabotiert 30HOM
KpaHa Ha3bIBaOT IIPOCTPAHCTBO, HAXOSIIeecs B IIpezieriax
JIVIHIAVI, OIIVICBIBAEMOVI KPIOKOM KpaHa. 30Hy pabOThI OIIpenesIsioT
1151 DallleHHbIX KPaHOB IIOCPEACTBOM HaHeCeHVsI Ha IUTaHe 13
KpamHMX CTOSIHOK TI0JIy OKPY>KHOCTeT1, pafiyC KOTOPBIX
COOTBETCTBYeT MaKCMasIbHO HeOOXOAMMOMY /1Sl paOOThI BBUIETY
CTpPEJIBI, VI COEOVMHEHVIS MX IIPSIMBIMU JIMHMSAMM. LIS CTpeToBbIX
KpaHOB 30HY pabOoThI OITpeIesIssoT pajiyCcoM, PaBHBIM [IJIVIHe
CTpeJIbl KpaHa, Vi MOKa3bIBAIOT IO OTHAEIbHBIM CTOSTHKAM. 2-— rPy30N0AbEMHOCTb; l—- BbINeT; §=- nponer; H — Bhicora NOAbEMa; h- my-
CTponayIbIIMK HOJDKEH 3HATh TEXHWYECKVE XapaKTePUCTVKM SHHa ovCKakHa: B — Gasa
00CITy>KMBaeMBIX IM KPaHOB. TexXHIdIecKre XxapaKTepUCTIKI y !
KpaHa — 3TO YMC/IOBBIe 3HAUEHVS ero ITapaMeTpOB.

PHc, 2,2, OcHOBHbIE Napamerpsl rpy30n0gbeMHbiX KpaHo:




Kak 3aBUCUT rpy3onoagbLeMHOCTb KpaHa oT
BbineTta?

FEYSOHO,H,T)GMHOCTB KPaHOB CTPeJIOBOI'O TUIIA 3aBVICUT OT BbUIeTa
O00pPaTHO IpPOoHOpPLMOHAIEHO. MaKcMaIbHYO IPy30II04beMHOCTb KpaH
VIMeeT Ha HaMeHbIIeM BbUIeTe, a IIPY YBeJIMYeHNN BblUIeTa ero
IPYSOIIOABEMHOCTD yMeHbItaeTca. CTponasibINKy BaXHO IIOHMMATh 3Ty
3aBICMOCTB, YTOOBI He IOy CTUTD Ieperpy3Ku KpaHa.

3aBUCHMOCTD I'PY3O0IIOAEeMHOCTVI KpaHa OT BbUIeTa HOKa3bIBaeT ero
epy3oBaa xapaxmepucmuxa. PaCCMOTgT/IM I'PY30BYIO XapaKTEePUCTUKY
I'yCeHNYHOro KpaHa JI9K-251 (pwc. 2.3), KOTOPBIN MeeT
MaKC/MaJIbHYIO I'PY30HObEeMHOCTE 25 T Ha BeuleTe O M. [1pm
yBeJI/MYeHI BbUleTa IPy30II0AbeMHOCTh KpaHa YMEeHBIIIaeTcs, II03TOMY
P HanOoJIbIeM 111 JaHHOI'O CTPeJIoBOro 00opynoBaHMs BbUleTe — 14
M — KpaH MOXeT [IOIHATH BCero JINIIb 4 T.
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KAKUE OMNMPOKUAbIBAIOLUME CUSNbl OEUCTBYIOT HA
KPAH N BNUAIOT HA EFO YCTOUYUBOCTbL?

Ha KpaH [1eviCTBYIOT CJIe[IyIOIyie CIJIbL:
Macca rpysa Q (puc. 2.4);
BeTpOBas Harpyska;

Clla MHepLImn Fuu’ KOTOpasd BOSHUKAET 11PN
MSMEHEHVIV CKOPOCTN IIOAbEMA 11 OITy CKaHWA

rpysa.
YKi10H pabouent IUIOIIANIKM TakXkXe CHVDKAET
YCTOMUMBOCTE KpaHa. OnpoknapIBaroIiye
CWIBI CO3/TAIOT ONpoKuovlbarowuil MomeHm
OTHOCUTeJIbHO peOpa ompokuabiaHus (PO).
ONpOKMIBIBAIONTNII MOMEHT, CO3/1aBaeMbIl
I'PY30M, paBeH IIpOoM3BeIeHNIO Macchl Ipy3a Q
Ha 1UIe4o b:

. = Qb. Puc, 2.4, YeroituuBocts Kpana:
OueBmIHO, YTO HpPM YBeJIMYEeHWUN BbUIeTa

yBeJIM4dMBaeTcss Iuledo b, cilegoBaTesIbHO,
BO3pacTaeT OITPOKMABIBAIOIIII MOMEHT.

1 — BbIHOCHas onopa; 2 — NpoTHBOBEC: G — Macca KpaHa; F,, — cuna unepuuw;
(0 — macca rpy3a; a, b — nneyu geicrems cun; PO — pe6po onpoKMpbIBaHHA




STO yaepXXnBaeT KpaH OT onpoknabiBaHUA?

CrpesoBont KpaH SIBJIA€TCs
CBOOOIHOCTOSIIIEN MaIIIIHOVI, KOTOpasi
yOEP>XKMBAETCS OT OIPOKIMIbIBAHVIS
cobctBeHHOM Maccor G (cM. puc. 2.4).
Macca kpaHa co3aet
Boccmanabaubarowyuii Momenm, PaBHBIN
IIPOV3BENeHIIO Macchl KpaHa G Ha IuIedo
a:

MsBocctax = Ga

yCTOTZqT/IBOCTB KpaHa IIOBBIIIA€TCA 3a CHET
BEJIMYEHVS MacCChl KpaHa ITPOTMBOBECOM
, KOTOPBIVI MOHTMPYETCA B 3a/1HEVT HacCTI1
IIOBOPOTHON IVIaTPOPMBI.

BropeiM criocoboM TTOBBIIITEH VIS
YCTOMYMBOCTI CTPEJIOBOrO KpaHa
SIBJISIETCS] YCTaHOBKA BBIHOCHBIX O110p 1.
KpaH paccrasiisieT BEIHOCHBIE OTIOPHI, KaK
YyeJI0BEK IS ITOBBIIIIEH NS YCTOVYVIBOCTH
IIIVIpe PacCcTaBiIsieT HOTY, TP TOM
yBEJIMYMBAETCS IUIEYO A, COOTBETCTBEHHO
yMeHbIIIaeTcs I1eyo b.

Puc. 2.8. Crpenosble KpaHbi:

a — aBTOMOOUNLHBIM KpaH; 6 — ryceHUYHbI KPaH; 8 — KpaH Ha CneyuanbHoM wac-
CH; 2 — NHEBMOKONECHbIN KpaH; 1 — cTpena; 2 — ruapouMnuuap; 3 — nnargopma;
4 — ONOPHO-NOBOPOTHOE YCTPOWUCTBO; 5 — X0[0BaA pama; 6 — BbIHOCHaA ONOpa;

7 — baweHHo-cTpenosoe obopypoBanne; 8 — rycek; 9 — BbiABUKHbBIE CEKLUM




apylleHsl [IpaBila YCTAaHOBKY CTPeJIOBOro KpaHa (He yCTaHOBJIEHBI
HOCHBIe OIIOPbI, YCTaHOBKA Ha CBe)KeHACHIIIaHHBIVI TPYHT U T.I1.);

CIIpaBeH PeIbCOBbIVI KPaHOBBIN ITYTh;

aH paboTaeT IIpy CKOPOCTH BETPa, KOTOPast IIpeBhIIIaeT yKa3aHHYIO B
I1acIopre;

HHBIV VIJIVI JPYyTroV pejIbCOBbIV KpaH He YCTaHOBJIEH Ha

IIPOTMBOYTOHHBIE YCTPOVICTBA 10 OKOHYaHIIO PadOTHL.

= Bce KpaHBI paccumMTaHbI C 3aIlIaCOM YCTOVUYVIBOCTYL, II03TOMY
OIIPOKM/IbIBaHVE KpaHa Bcerya sBjIseTcs pe3yIbTaToM Ipyooro

HapyIleHVs IIpaBil 0e30I1acCHOCTL.
= BHUMAHWE! Onpokudsibanue kpana mMoxcem npousoumu no Bune

cmponaivuuka 8 cayuae cimponobxu epysa, npebuliuiarouieeo
2PY301006eMHOCHIL KPAHA HA OAHHOM BbLieme.




CBeageHuna o6 ycTpoucTBe KpaHOB
Kak ycTpoeH u pabotaet MOCTOBOM KpaH?

UC. 2.5) ycTaHaBIMBAIOT B 3aBOICKIX
X. Moct 4 KpaHa nepemeniaercs IO
HOMY KPaHOBOMY IIyTVI 2, KOTOPBI YJIOXKEH Ha
KOJIOHHAX, IIO9TOMYy KpaH He 3aHVMaeT II0JIe3HYIO
olazab IoMereHus. MocToBele KpaHBI OOIIEro
SHaYeHNs MOT'YT MMeTb IPY30II0AbeMHOCTD OT O 110 50 T
posiet 1o 34,5 m.

TOBOVI KpaH COCTOUT W3 [OBYX OCHOBHBIX YacTell:
a ¥ epeMelIarollericss 10 HeMy IPY30BOV TeJIeXKU
Ha Ttenexke pacriosloxeHpl MeXaHM3M HoOgbeMa U
XaHU3M IepenBDKeHNs Teslexkn. KpoMe oOcHOBHOrO
aHM3Ma IogbeMa Ha TeJjleXXKe MOXeT ObITb
BCIIOMOTaTeJIbHBIVI MeXaHW3M,
IPYy3OHOABEMHOCTh KOTOpPOro B 3 — 5 pa3 MeHblle
IPY30HOABEMHOCTVI OCHOBHOI'O MexaHM3Ma.

=  MexaHW3MBI KpaHa UMeIOT dyieKTpraeckuit prBof. OHV I, P T
— 00— \Tb; 3 — rpy: o B
olecrreumBalOT TpU paboumx [OBVDKEHMS KpaHa I Wit = IR 4
IlepeMeIennss Ipy3a B JIOOYIO dYacTh Ilexa: ITOIbeM-
OIlyCKaHWe Tpy3a, IIepelBVDKEHVe TPY30BOV TeJIEXKY,
IlepeIBVDKeHVe MOCTa.

m Kpan-6aixa — 310 MOCTOBOV KpaH, Y KOTOPOTO I'PYy30BOW
TEJIEKKOW 4BJIFeTCd JJIeKTpudYeckas Tajlb. Belmyckaror
KpaH-OaJIK/ I'py30IIOABEMHOCTBIO 110 5 T. YIpasieHue
TaKMMM  KpaHamMy  OCYHIeCTBIIIeTCss C  Imojla ¢
VICITOJIb30BaHVIEM ITIOIBECHOTO ITyJIbTA.




Puc. 2.6. Ko3noso# kpaH:

1 — KpaHoBbIi NyThb; 2 — onopa; 3 — KOHCOMb; 4 — MOCT; 5 — rpy30Ban Tenexxa;

6 — kabuHa; 7 — xoposas TenexKa

Kak ycTpoeH Ko3noBou KpaH?

MocT K03/10BOro KpaHa (puc.
2.6) onupaeTcs Ha Ha3eMHBIV
KpaHOBbII OyTb 1 1ipm
IIOMOIIIM OIOP 2 M XOIOBBIX
Tennexek 7. KoHncomm 3 — 310
YacTV MOCTa, BBICTYIIAOIINE

3a OIIOPBI, KOHCOJIV
yBeJINYMBAIOT 3011_11)7
oOciryxmBaHus KpaHa. Ha
PVICYHKe 1300 paxeH
KO3JIOBOVI KpaH C IIOZIBECHOWI
IPy30BOVI  TEJIEXKKOM 5,
COBMECTHO C KOTOPOW
IlepeMelraeTcs KaOvHa
yrpasjieHuss 6.  Kososble
KpaHBbI IIPVIMEHAIOT HJIA

IIOTPY30YHO-pa3rpy304YHBIX padoT
Ha OTKPBITBIX cKiIagax. Kosnosble
KpaHBbI 00IIlero Ha3HauYeHMsI MOTYT
VIMETb I'Py30HO00beMHOCTb 10 60 T
v riposteT 10 34,5 M.



Puc. 2.7. baweHHbie Kpabl:

0 — KpaH ¢ OBOPOTHO/ Gatukeil u nofLemHON CTpenoi; 6 — KpaH ¢ HenoBOpOTHO
Galukelt 1 6anodHoi crpenoit; 1 — pama; 2 — ONOPHO-NOBOPOTHOE YCTPOHCTEO; 3 —
nnarthopma; 4 — npoTusoBec; 5 — bawns; 6 — kabuna; 7 — crpena; 8 — xopo-
BaA Tenexka; 9 — Kowconb; 10 — 0ronosok; 11 — rpy3osas Tenexxa

Em ® & & @ [ § ® & [E

aK YCTPOEHbl OalleHHble KpaHbI?

barienHbie KpaHsI (puc. 2.7) pas3indaroTcs 110
KOHCTPYKIIVV, TUITY CTPeJI, CIIOCO0Yy yCTaHOBKM.

1. Ilo koHCTpyKIVML:

KpaH C IIOBOPOTHO OarrtHen (puc. 2.7, a);

KpaH C HEIIOBOPOTHOM OarrHent (puc. 2.7, 0).

2. Ilo Ty crper:

KpaH C IIOIbeMHOI cTpesion (puc. 2.7, a);

KpaH c OasiouHoM cTpestont (puc. 2.7, 0).

3. I'lo criocoOy ycTaHOBKM:

KpaH CTallIOHaPHBIVI;

KpaH epeaBVDKHOM (cM. puc. 2.7, a, 0).
BarirenHble KpaHbI BBIIOJIHSIOT YeTbIpe paboumx

ABVDKEHVIAL: IO bEM-OITYyCKaHME I'Py3a, MIBMEHEHIEe
BbUIETA, IIOBOPOT KpaHa, IIepeIBV>KEHNME KpaHa.

IToBopoTHas 11aTdopmMa 3 KpaHOB C IIOBOPOTHOM
OarrrHert onmpaeTcst Ha XOA0BYIO paMy 1 ¢
IIOMOIIIBIO OIIOPHO-IIOBOPOTHOI'O YCTPOVICTBA 2.
Ha nmoBopoTHOM I1aTdpopMe TaKMX KpaHOB
CMOHTMPOBaHBI OallH: 5 co cTpesion 7/,
IIpOTUBOBeC 4 1 MexaHn3MbI KpaHa. K
IIOBOPOTHOVI YacTV KPaHOB C HEIIOBOPOTHO
OarrrHet OTHOCATCS OrosI0BOK 10 co cTpesion u
KOHCOJIBIO 9 TIpoTMBOBeca. Y KpaHOB C
IIO/EMHOVI CTPeJIOV BbUIET M3MeHSIeTCS
IIOBOPOTOM (TIO[TEEMOM) CTPEIbl OTHOCUTEIBHO
OIIOPHOrO IIapHMpa. Y KpaHOB ¢ bajIouHOM
CTpeJIOoVi BbUIET M3MEHSeTCs 3a CYeT
IIepeIBVDKEeHVI TPY30BOM Tesle)XKu 11 mo
HEeIIOIBVDKHO 3aKpeIUIeHHOV CTpeJie.
IlepensrokHble OallleHHbIe KpaHbI IlepeMelaloTcs
I10 KPAaHOBBIM ITyTSM C IIOMOIIIBIO XOIOBBIX
Terrexex 3.



eIBVDKHBIe OallleHHble KpaHbl
eIIaf0TCH 110 KPAaHOBBIM ITYTIM C
IO XOIOBBIX TeJIeXXeK 8. KpaHbI ¢
onnema oostee 70 m

T CTallIOHAPHBIMU

OVICTABHB MIX YCTaHaBJIMBAIOT Ha
JpyHOameHT 1 [UISIOT K CTPOSIIEMYCS
JTaHUIO.

HaCTosAIIIee BpeMs B CTPOUTEIILCTBE B
OCHOBHOM paboTaroT OarrieHHbIe KpaHbI
Y30IIObeMHOCTEIO D... 12 T. BoicoTa
I'beMa HeKOTOPBIX IIepeIBVDKHBIX KPaHOB
MoXKeT gocturatb 90 M, a nprcraBHBIX 220 M.



YCTPOWUCTBO CTPEJIOBbIX KPAHOB
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Puc. 2.8. CGipenossbie KpaHbi:
a aBTOMOOUMNLHBIN KpaH; & rYCEHMYHBINA KpaH; 8 — KpaH Ha cneumaneHOM wac-
crTpena; 2 — mmapouuMnmnHEaAp:; 3 — nnardopma:s

CHM; 2 — MNMHEBMOKONEeCHbLIn Kpaw; 7
ONOPHO-TMIOBOPOTHOE YCTPOMCTBO;, 5 xopoBasn pama: 6 — BbiHOCHas onopa:r
BhIABMIMHDBIE CeKLimnm

%
7 — HBaweHHo-cTpenosoe obopyaosaHme; 8 — rTycek; 9

Bce crpesioBele KpaHb!l (puc. 2.8) MMeOT COOCTBEHHBIVI MCTOUYHMK 3HEPrum (CHIOBYIO
— [M3eJIbHBI [BUraresjlb, IIO3TOMY OHM MOIYT paboTaTb TaMm, IJe

YCTaHOBKY)

OTCYTCTBYET 3JIeKTPO3HEePI .
Crpesta 1 Takmx KpaHOB HIAPHMPHO 3aKpeIUleHa Ha IIOBOPOTHOM IUIaTdpopMme 3,

KOTOPasi C HOMOIIIBIO OIIOPHO-IIOBOPOTHOI'O YCTPOVICTBA 4 pa3MelliaeTcsl Ha XOL0BOM
ycrporictBe 5. Ha moBopoTHOV Iuilatdopme pasMelnaroTcs MexaHWM3Mbl KpaHa:

MeEXaHV3M IIOAbEMa I'Py3a, Me€XaHM3M WM3MEHEHN: BbUIETd, MEXaHV3M IIOBOPOTa
Ir'pysonogagbeEMHOCTMI MOI'YyT O6OPYI[OBaTBCH OCHOBHBIM U

Kpanbl  Oosbiiion



g R
ble KpaHBbI (puc. 2.8, 51), KpaHbI Ha cIielaIbHOM Itaccu (puc. 2.8, ), KopoTkoba3oBble
SI0TCS HanOosiee MOOWIIBHBIMIM, OHM IIepeMelIaloTcs II0 aBTOMOOVIIBHBIM JOpOram
OM IIOJIO’KEHVIV, HO MOTYT BBITIOIHSITE IObeM I'PYy3a TOJIBKO Ha BBIHOCHBIX

Vi ITHEBMOKOJIecHBIe (puc. 2.8, 2) KpaHbl MOTYT IlepeMeIaThCcs 110
IKe C FPy30M Ha KPIOKe, [PV 3TOM I'PY30II0IEeMHOCTh ITHEBMOKOJIECHBIX
a MeHblIle, YeM Ha BBIHOCHBIX OIIOpax.

10 VICIIOJIHEHIO CTPeJIOBOro 000pyIoBaHMs 1 TUITYy IIPUBOA

Crpesia KpaHOB € XKeCTKOVI IOIBECKOV YAeP>KMBaeTCs U M3MeHseT YIoJI HaKJIOHa C IIOMOIIBIO
L TUAPOLIVUIMHAPOB 2. B 3TOM Cilydae nmpymMeHseTcs TeJlecKoIJdecKas cTpesla, COCTOAIIast 13
' OCHOBHOWI CeKILIMV 1 By X-YeTbIpeX BbIIBVDKHBIX ceKlnit 9. VIsMeHeHMe BbUIeTa y KpaHOB C
JKeCTKOW IIO/IBECKOVI OCYIIIeCTBIIsIeTCA 3a cUeT V3MeHeHVs yIJla HaKJIOHa CTpeJIbl, a TaK e 3a
CYeT BBIIBVDKEHNS CeKLIVI CTpesIbl (TeJIeCKOIMPOBaH).

['yceHmdHBIe V1 THEBMOKOJIECHBIE KPAHBI IMEIOT OOBIYHO 3JIEKTPUYeCKIII IIPVBOLL, MEXaHM3MOB U
I'MOKYIO TIOJIBECKY CTPeJIoBOro obopyaosaHms. ['apasimirdeckii IpMBOI, MeXaHU3MOB 1
JKECTKYIO ITOABECKYy CTPeI0BOro 000pyI0BaH MMEIOT aBTOMOOTIIbHbIE KPAaHBI,
KOPOTKOOa30Bble KpaHbI 1 KpaHBI Ha CIIelaIbHOM II1acCi aBTOMOOVIIBHOTO THUIIA.



Kakne npm0opsl 1 ycTpoiicTBa
O0e3omnacHOCTM ODecrieunBarOT
Oe3omacHoOCTh padOTHI KpaHOB?

emHoctt (OHK-160M);

eHUM I aBTOMATMUYEeCKOM OCTAaHOBKM  MeXaHWM3MOB IIOIIbeMa
KpariHeM BepxXHeM M KpavHeM HIVDKHEM ITOJIOKeHMSIX, M3MeHeH s
KPaHOB 1 VX TeJIeXeK;

CTpaTop ImapamMeTpoB pado aHa;
OBOVI CUTHAJI; e
YEaUTeN  pabounix ABVDKEHWMI IS aBTOMATINYeCKOTO OTKIIIOUEHMST MeXaHW3MOB KpaHa Ha

CHOM PacCTOSHMN 10 IIPOBOMOB JIMHUM 3iiekTporiepenaunt (JIDII). YcranasimBaioTcs Ha
bIX KpaHax;

laTHAaA 3alllliTa I IIpeaoTBpallleHNsd CTOJIKHOBEHVISI C ITPEIsITCTBVSIMIL B CTECHEHHDBIX
X pa60Tr>1. YCTaHaBJII/IBaeTCﬁ Ha CTPEJIOBBIX M1 DarmeHHBIX KpaHax;

eJIb TPY30I0AbeMHOCTV, COOTBETCTBYIOIIIeN BbUIETY;
JIb yIJla HaKJIOHa KpaHa (KpeHoMmep). YcTaHaB/IMBaeTCs Ha CTPeJIOBbIX KpaHax;

TP — YyKa3aTeJ/Ib CKOPOCTV BE€TPa, aBTOMATNYECKN BKJTFOYAOIIII SBYKOBOVI CHUrHall 1ipmu
nn CKOPOCTN BETpa, OITaCHOWM /I pa6OTbI KpaHa. YCTaHaBHT/IBaeTCSI Ha 6aI_T_IeHHBIX,
IIOPTaJIBHBIX 1 KO3JIOBBIX KpaHaX;

W = IIPOTMBOYTOHHBIE YCTPOVICTBA. YCTaHaB/IMBAIOTCA Ha KpaHax, IlepeBUralolIXCs 10 KPaHOBOMY
IyTI Ha OTKPBITOM BO3yxe. B KauecTBe IIpOTMBOYTOHHBIX YCTPOVICTB IIPUMEHSIOT PeJIbCOBbIE
3axBaThl 11 KJIVHOBBIE YIIOPHL

= 0JI0KMPOBOYHBIE YCTPOVICTBA.

= BHUMAHWE! Kameeopuuecku _sanpewjaemca padoma _Kpana npu _HeucnpaBuolx _uiu
OMICAI0UeHHbIX NpUdopax besonacHocmil.




.
BbIKJIIOHEHUE OrPAHUYUTENEM

ONOABEMHOCTU MEXAHU3MOB KPAHA

e1060e0 muna OOOPYIYyIOT OrpaHUYNTEIEM
(Tpy30BOTO MOMEHTa), aBTOMAaTUYECKV
HU3MBI I[IObeMa ¥ W3MeHeHMs BbUIeTa.

/i€ IIPOMUCXOAUT IIpY IIOIbeMe TPy3a, Macca KOTOPOIo
BIIIIAeT I'PY30II0bEMHOCTD 115l JAHHOTO BbUIeTa:

yeM Ha 15 % — I HOpPTaJIbHBIX KPaHOB 1 OallleHHBIX C
BIM MOMeHTOM 710 20 T ® M BKJIIOUMTEIILHO;

eM Ha 10 % — I CTPEJIOBBIX KpaHOB M OallleHHBIX C
BIM MOMeHTOM 0oJs1ee 20 T © M.

Mmocmoboeo muna  OOOPYAyIOT  OrpaHMYUTENIEeM
BEMHOCTVI, eCIM BO3MOXHa WX Ieperpyska IIO
I TeXHOJIOrMM IpousBoacTBa. OrpaHm4mnTeNs I'Py30HO0BEMHOCTHU

TaK/X KpaHOB He JI0JDKeH JI0ITyCcKaTh Ieperpy3Ky Oosiee yeM Ha 25

%.

[lociie  cpabateiBaHMsE  OrpaHMYUTENII  T'PY30HOTBEMHOCTI
BO3MOXXHO OIlyCKaHVe Irpys3a M YMeHbIlIeHVe BbUIeTa.



PaboTta orpaHninTens mexaHmama nogbema

Orpanwuanrers MexaHV3Ma
IoflbeMa rpysa IIpeqHasHadeH
JUISE aBTOMATYeCKOVI OCTaHOBKe
MeXxaHV3Ma B KpaliHeM BepxHeM

II0JIOXKEHUU r/3 opraHa.
OrpanvanrereMm ABJISIETCA
KOHIIEBOU BBIKJTIOYATEJIb

KOHTaKTbl KOTOPOTO 3aMKHYTBI
II0/I BecOM HeOOJIBIIIOro rpysa.
[lepemerniaschk BBepX KpIOKOBas
HOJBeCKa IIOOHMMAET TIPYys3,
pasMbIKaeT 3JIeKTPOKOHTAKTHI
KOHILIEBOI'O BBIKJIFOYATEJIS,
OTKJIFOYast JIBUraTesIb
MexaHM3Ma I0IbeMa.
KprokoBast 1iogBecka [JOJDKHA
OCTaHaBJIVIBATHCS Ha
paccrosaHvn He MeHee 200MM 10
yropa. [Ilocine orxmouenms,
MeXaHM3M MOXKeT paboTaTh Ha IR o AT

OHYCKaHT/Ie a — OrpaHu4YmMTeNns MexaHu3Ma nogbema; 6 — yKasarens rpy3onoabemMHocTn; 1 —
* KpIOKOBas noasecka; 2 — rpy3; 3 — KOHUEBOU BblikioyaTens; 4 — crpena; 5 —
wkana; 6 — crpenka
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ONMPEAENEHUE TPY3ONOOBEMHOCTHU
OIro KPAHA B 3SABUCUMOCTU OT BbIIETA

BOICTBEHHOM VMHCTPYKLONI CTPOIIAJIBINVK TOJIKEH
II0 YKasaTeJll0 I'PY30IIOBEMHOCTD CTPEJIOBOI'O
OT BbUI€TA M I10JIOKEHVA BBIHOCHBIX OIIOP.

HOD;BECKOT/I CTgeJIOBOI’O o0opynoBaHVIs
IPy30II0ABEMHOCTI (PVIC. 0) ycCTaHaBJIVBAIOT B
e 4Jactu crpesibl 4. Takom ykasaTeslb VMeeT CTPeJIKy 6

g BCerga pacrojlaraeTcd B BepTUKaIBHOM [OJIOXKEHTA
MMO OT yIla HakIOHa crpesbl. CrTpeika yKasblBaeT
€ TIPY30HOIBEeMHOCTI Ha IIKajle 5, COOTBETCTBYIOLIee
Y BBUIETY V1 II0JIO)KEHVIO BBIHOCHBIX OIIOP.

€HHBbIE CTPE/IOBbIE KPaHbI C XKeCTKOM II0IBEeCKOM CTpeIoBOIO

dHA VIMEIOT KasaTeJib I'PYy30IIOABEMHOCTVI, KOTOPbIN

) PpacIiiojl eTCA B KaOliHe KPpaHOBIIIVIKA. B 9TOM cJIydae
CTPOIIAJIBINNMK HTOJDKEH YTOYHINITD IPY301IOABEMHOCTD KpaHa Ha
HAHHOM BBUICTC V KPDAHOBIHIVIKA.




UHYUTEJib rpy3onoaobemMHOCTU
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Orpann4anTesib rPy30II0beMHOCTV
CIIY>KUT JJI OTKJIIOYEH s
IIPVBOHOIO 3JIeKTPOIBUraTeIId
MexaHM3Ma IIobeMa Irpy3a, ecjin
Macca IIOJHVIMaeMOro Irpysa
IIpeBbIlIaeT HacIOPTHYIO
IPy30HObEMHOCTD KpaHa Ha 25%.

OCJIe OTKJIIOYeHVSI IPUBOIHOIO
ABUraTeIs OrpaHNYUTeb JOJDKeH
II03BOJIATH BKJIFOUATh JABUTraTe/Ib Ha
CITyCK I'Py3a.

Kotopeiii cocronT m3:
l.rpys

2.KaHaT

3. Os10KM

4KOHIIeBOVI BBIKJIIOUATEI I
5.pbruar

6.11TTOK

7. Ipy>X1Ha

8.cepbra

9.11oOBVDKHBIN OJIOK
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bydepHble ycTponucTBa

bydep- ciryxnT mia cMardeHns yagapoB 1 TOITYKOB
IIPV Haes/le KPaHOBbIX MOCTOB U IPY30BBIX TeJIeXKeK
Ha KOHIIeBbIe YIIOPbI WIV IIPVI CTOJIKHOBEHMUVI
KPaHOB.

bydepa mmMeroT ynpyruit sj71eMeHT, KOTOPbIV
IIOIJIOIIAeT KMHEeTNYeCKyIO SHEePIIO
IIOCTyIaTeJIbHO ABVDKYIIVIXCS MacC KpaHa WIn
TeJIeXXKVI B MOMEHT CTOJIKHOBEHVIS U IIOBBIIIIaeT TeM
camMbIM 0e30ITacHOCTb 3KCIUTyaTaluy KpaHa IIpu
BHE3aITHBIX OTKa3aX TOPMO30B I KOHEYHBIX
BBIKJIIOYaTeIe.

bydepa MOryT ObITH ITOOBVDKHBIMY,
HeTIOABVDKHBIMI V1 KOMOVHIPOBaHHBIMAL.
[TomgsroxHbIe Oydepa KpersT K KOHIIeBBIM OasIkaM
KPaHOBBIX MOCTOB VIV paMe XOIOBBIX TeJIeXKeK.

Ha rpy30BbIx TejleXXKax IIOIBVDKHBIe Oydepa KpersT
Ha OOKOBBIX CTOPOHAX PaMbl.

HenonsrokHble Oydepa ycTaHaB/IMBAIOT B KOHITAX
KpaHOBBIX IyTeVt. KoMOnHMpoBaHHbIe Oydepa
COCTOSIT 13 COBOKYITHOCTV IIOZIBVIKHBIX
(ycTaHOBJIEHHBIX Ha ABVDKYIIIEMCS KpaHe) U
HETIOZIBVDKHBIX (yCTaHOBJIEHHBIX JKeCTKO Ha
KpPaHOBBIX Iy TsAX) Oydepos.

bydepa ogHOCTOpOHHErO HeVicTBIA yCTaHaBIVBAIOT
Ha KOHIIax

Yupyrue sremenTsI OypepoB BBITIOIIHEHBI
PE3VHOBBIMY, IIPY>XMHHBIMM, [IPYXVHHO-

g)pI/IKLH/IOHHBIMT/I U TVIAPABJIINMYECKNMII. Pe3viHoOBBIE
vAhenas TTPOTITe T4 TAMEATOT MATIVEY oOTTauayvy R



[IpOTUBOYroHHbIEe NPUCNOCOONEeHUs

B mpormnBoyronrHom
3aXBaTHOM YCTPOVICTBE C
PYYHBIM [IPVBOAOM Ik
CO3IaHM IIPOTVIBOYTOHHOV
CWIBI TPeHUS yCuIne
HaXKaTvsd Ha peJibe 1 ryOok 2
oOecrieunBaeTcst
IIOCPEeCTBOM BVHTOBOI'O
YCTPOVCTBA 3 C PYYHBIM
3aTATVIBaHVIEM.

Y cTaHaB/IMBarOTCH
IIPOTMUBOYT'OHHBIE 3aXBaTHbIE
YCTPOVICTBA B HVDKHEV 4acTu
METaJUIOKOHCTPYKIIUI OIIOP
4 xpaHa. HemoctaTkoMm
PYYHBIX 3aXBaTOB SABJIAETCS
IUTUTEIIBHOEe BpeMsI VX
3aMBbIKaH,



| py3o3axBaTHble NpucnocooneHns
r/3 opraH

ble OpraHbl-
TPOVICTBa, IIpeiHa3HauYeHHbIe /115
ITO/IBEIVIBaHVS VIIN 3aXBaTbIBaHNs
rpysa. K HuM oTHOCSTCA: KPIOK,
rpenidep, 37IeKTpOMarHuT.

PY30BOVI KPIOK ITpeIHa3HaveH 111
IIO/IBEIIIVIBaHVSA IPY30B C [IOMOIIIBIO
T /3 Hpucroco0sIeHni1, HarpyMep
CTPOIIOB, KOTOPBIE pa3MeIlaloTCs B
ero sese 1. IIpenoxpanuTesibHbIN
3aMOK 2 yaep KMBaeT CTPOIIbI OT
aMOIIPOV3BOJIBHOIO BbIITA/IeHNS U3
3eBa 3 . Kproku m3rorosiior 13
MaJIOyIJIEPOMICTOVI CTasIV (CTaIb
20), KoTOpas IUIacTMYHa, He
CKJIOHHBI K XPYIIKOMY
paspyLeHuro 1o Harpyskon. I1o
CIIOCOOY ITPOM3BOICTBA KPIOKM
OBIBAIOT: KOBAaHHBIE,
IIITAaMIIOBaHHbBIe, IUIACTVHYATHIE.

=  Kpansl r/m 6ostee 30 T cHaOxatoTcs
JABYPOIVIM KPIOKOM.

stroy-technics. ru




ANRNNRNNNNRNY

T

-

A
oo

J
®

D)

A

KplokoBble NoaBeCKU

KpirokoBaa nodBecka nopmarvnozo muna. OHa
coellMHseT KPIOK § ¢ TPy30BbIMY KaHaTaMM 1 KpaHa.
ITozBecka cOCTOUT M3 OBYX IIeK 2, COeAVHEeHHbIX
Oosrramm. B BepxHern yacTyt IIOBECKM pacIiojlaraeTcs
OCh 4 KaHaTHBIX OJIOKOB 3, B HVDKHEN 4acTu — TpaBepca
7, Ha KOTOPOW yCTaHOBJIEH KPIOK.

Kprok xpaHa ycraHaB/IMBalOT Ha yIIOPHOM
HOMIINITHVIKe 6, 9YTO IT03BOJIAeT €My BpalllaThCs U
VICKJTIOYAeT 3aKpyurBaHIMe I'Py30BbIX KaHATOB IIPU
repeMentenm rpysa. I'arka 5 kperureHms Kproka
JOJDKHA OBITH YKpeIuleHa CTOIIOPHOV IUIaHKOVI 115
VICKJTIOUEHWS CaMOITPOM3BOJIbHOIO CBMHYMBAHS.

Pabora KpaHa He JOITyCcKaeTcs TPV CJIeAYIOIIMX
HeVCITPaBHOCTAX KPIOKa:

TPEeIIVHBI 11 HaZIPbIBbI Ha IIOBEPXHOCTY KPIOKa;
KPIOK He BpalllaeTcs;

OTCYTCTBYeT VIV HeVCIIpaBeH IIpefoXpaHTeIbHbIV
3aMOK;

KPIOK pa3orHyT;
M3HOC 3eBa cocTabirsieT 0osiee 10% OT mepBoHaYa/IbHO
BBICOTBI /i paboyero ceueHMs KpIOKa.



30Bbl€ 3J1IEKTPOMArHNTbI

€ JIEKTPpOMArHUTHI ’ .
s IIepeMeltieHns: IrpokaTa l D s

Facay B PV
HHBIX YVIIIEeK, CTPYXKU - % \“’ /(/
X g <y A% ZaWuil

Iy

X IPy30B, 00JIaJaroIIVIX il S P

ArHVUTHBIMY CBOVICTBAMIA.

30II0IbEMHBIV JIEKTPOMAarHUT

BeIIVBaIOT C IIOMOIIIBIO I1erieVi 4 Ha KPIoK

a. B xopmyce 1 pacrioyoxeHsbl

POMarHMTHBIEC KaTyIIKN 2, Ha KOTOPBIE 110
3 1I01aeTcs ITIOCTOSTHHbBIN

TpuUYecKmii TOK Harpsokenvem 220 B.

TPUYeCKMI TOK CO3[1aeT CVJIbHOe

THOe 10JIe, yepXXMBalollee rpys.

m BHUMAHWE! B kauecmbe epy303axb6ammuix
0p2anob dAeKimpomazHuins. HedocmamouHo
HAadexKHbl U3-3ad BO3MONHO20 OMKAIOUEeHUS
dAeKmposHepUull, 10I1MOMY NPu Ux
UCNnoAb306anun Heobx00UuUMbL 00NOAHUINEAbLHBLE
MepuL 0e30nacHocmiu.

Puc. 2.12. [py30nogbemHbii aneKTpoMarHu:

1 — Kopnyc; 2 — Katywka; 3 — kabens;
4 — Lenb
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- [pendep

OV VJIVI MHOT'OY€JTFOCTHOVI KOBIII [IJIsI II€peMeIIeH s
X TPY30B M KPYIJIOTO JIeca. ['penideps! pasinmyaroTcs 1o

X TPy30B V1 MeTaJUI0JIOMa
ThIpexJIallHble, IIpeJHa3sHa

e ISt KpYIJIOTo Jieca.
IpVBOJIa MeXaHV3Ma 3aMbIKaHWS YeITIOCTeN

C_KaHaTHBIM 3aMbIKaHVEeM YeJIIoCTeV ObIBatOT OOHOKaHaTHBIE 11

XKaH e- [ OOJIBIINIX OOBbEMOB CBIITyYlX TPY30B

OpHokaHaTHBIE-1JI HeOOJIBIIINX OObEMOB CBIITyUlMX I'PY30B (HaBellIBaeTCs Ha
KPIOK «T'/ 3 IPUCIIOCOOIIeHIEM» )



Kaxppt rpevidpep norpkeH cHabXaTbCst
TaOJIVUKOVI C YKa3aHVeM 3aBOJa-V3TOTOBUTEIIS,
HOMepa, 00beMa, COOCTBEHHOV MaccChl, BUjia
MaTepuasla, AjIs KOTOpOro OH IIpeHa3HavyeH 1
HaMOOJIbIIIeN JOIYCTVIMOVI MacChl 3a4€PITHYTOT'O
MaTepmasa. [ Ipu yrpare TaOinmuky oHa JO/DKHA

OBITH BOCCTaHOBJIEHA. Macca rpevidpepa ¢ rpyzom
He JI0JDKHA [PEBBIIIaTh IPY30II0bEMHOCTD




KpaHoBbIN NyTb

BbIX KPAHOB YKJIaJIbIBAIOT PEJILCOBBIN ITyTh Ha IIOATOTOBJIEHHOE 3eMJISTHOE II0JIOTHO C
IMV1 KaHaBKamy 1. KpaHOBBIV Iy Th COCTOUT 13 0a/UIacTHOTO CJI0S (IIPU3MBI) 2,

11 JKej1e300eTOHHBIX T 3 ¥ PeIbCoB 4. PerIbehl MPUKPEIUISIOT K JIePeBSHHBIM
M4 VIV Ty TeBBIMY LIy pyIlaMy, a K JKejle300eTOHHBIM — 0oJITaMy ¢ ravikaMiu.
CBI COeAMHSIOT HaKJTaJgKaMM 7.

a KOHIIaX IIyTH yCTaHaB/IMBaIOT TYIIMKOBBIE YIIOPHI O, IpeloTBpalljaiolye cxo, KpaHa C
pesibeoB. Ilepes TyNMKOBBIMI YIIOpaMy 3aKPeIUISIOT BBIKJIIOYalOIVie JIMHEVIKA 5,
Hpe/iHasHavYeHHbIe JJIsi aBTOMaTNYeCcKOVI OCTAHOBKY MeXaHW3Ma IepeBV/DKeHsI KpaHa.

PaboTa KpaHa He JOITYCKaeTCs Py CIIEYIONIVIX HEVICIIPAaBHOCTIX KPAaHOBBIX ITyTel:
TPeLIVHBI V1 BBIKOJIBbI PeJIbCOB;

OTCYTCTBME, paspylLlIeHVe VIV HeIIOJIHBIV KOMIUIEKT Kpele)XHbIX eTaslev;

M3JIOM, IIOTIepeYHbIe TPeIlVIHbI, THWIb B JePeBAHHBIX IIITaIax;

CIUIOIIHBIE OIIOSICHIBAIOIIIe TPEIHBI, OOHaKeHI apMaTy Phl B JKeJle300eTOHHBIX IIITasIax;
OTCYTCTBVIE VIV HEVCIIPaBHOCTh TYIIMKOBBIX YIIOPOB;

HeyCIIpaBHOe 3a3eMJIeHVe KpaHOBOTO Iy TH.

Puc. 2.14. KpaHossbiii nyTh:

1 — kaHasKa; 2 — 6GannacTtHbii cnoii; 3 — wnana; 4 — pensc; 5 — BbIKAKOYawWan
nnHenka; 6 TYNUKOBLIN yNnop: 7 — Haknagka; 8 — nepembiuka




3alnTHOe 3a3eMrieHue

— O9TO IIpefHaAMepeHHOe COelOVHeHVe KOopIlyca
C 3a3eMJISIOIIVMM YCTPOVICTBOM. 3a3eMJIeHVe HeOOXOOVMO I
QIOIIEero HepcoHala, TaK KaK B Cilydae HapyLIeHWMs W30JIAUN

AHOBKM,  HaXOOAIIMXCA  IIOJ  HaIpsDKeHueM,  KOPILyC
e OKa3bIBAaeTCs I10/] HallpsDKeHVeM.

BJIGHVIe Tejla YejioBeKka R ,_ He MeHee 1000 Owm.
e 3a3eMJICHMS R3 TOJDKHO OBITH He 0ostee 4 Om. Cuia
bHa COIIPOTMBIIEHMIO, IIO3TOMYy uepe3 Tejlo Oyner
TacCHBIM IS XKV3HW U 3[I0POBbsI UeJIoBeKa.

IOUCHVI 3JIEKTPOYCTAHOBKM B YeTHLIPEXIIPOBOAHYIO CeTh C 3a3eMJICHHBIM

{ IIPOBOJIOM 4 KOPIIyC 3JIEKTPOYCTAaHOBKM COEIVHSIOT C 3TUM IIPOBOIOM
aKoM 3. Taxom crioco® 3aIfUTHOIO 3a3eMJIeHM: Ha3bIBAIOT 3aHysleHVeM. B
ae HpoOoVi Ha KOpIyC I[peBpallaeTcs B KOPOTKOe 3aMbIKaHWe, IIpu
- CpabaTtpiBaeT IIpeOXpaHWTeNIb, HOBPeXIeHHas Ilelb pPa3MbIKaeTCs,
Hast IIOpakeHvie YejIoBeKa.

I/ie KpaHa [IPOM3BOAMTCS CIIEAYIOIIM O0pasoM: 3a3eMJISIOIIas MIMHa

" OT KOHTPOJUIEPOB IO KaOmHe, BEIXOOUT Ha MOCT KpaHa, Yepe3 XOI0Bble
1€TAJUIOKOHCTPYKIIV, VI BBIBOAMTCS 3a IIpeesIpl I1exa, YKIIaJbIBAIOTCs B
TPy/bl Ha Oouny 1,5-2 M

BHUMAHWE! I1pu Heucngaguocmu uAU omcymcmguu 3a3emAenua cmponatouuk,
HPUKOCHYBUIICH I 4100011 Yacmu Kpana, Moxcem oxka3amasca noo deiicmbuem
AEeKIMPULECKO20 MOoKa.




HaxoxaeHue rmaBHOro pyounbHuKa

pu B KHOBEHVIV Ha KpaHe
II0Kapa CTPOHaJIBIINK JOJDKEH
OTKJIFOUNTD MCTOYHVK
yIeKTponnTanmd. Takke el
HeoOXoamMMo 00eCcTOUnTh ////:/r.//u/.| // ‘
- 3JIEKTPOODOOpPyHOBaHMe IPU : '
IIoIalaHVI YeJloBeKa IT07]
HEeVICTBYIe 3JIeKTPIYeCKOro
TOKaA.

Py6M JIBHVIK ( adBTOM aTVIquKVIVI Puc, 2.16. 3awwuTHoe 3a3emnenue kpana:

BBIKJIIOaneHB) 1 p ACIIOJIOXKEH 1 — py6unstmg; 2 — kabens; 3, 4 — nepembiuu; 5, 7 — NPOBOAHMKH; 6 — 3a3eM-
nuTens

Ha ITYHKTE IIOAK/IIOYECHMA

KpaHa K BHGKTPI/I‘—IGCKOVI CEeTTI.

///I/’//I/I///III




N Tun cousKy
A 6x19(1+6 +6/6) + Loc. JIK-P :
npajeit npajieit
1 Opraneckust
ucrio npoBonok Cep/leyHuK
B AN
Yucno npoBook
110 C/I0AM HPATA
6

Puc, 3.1, CranbHoil KaHat JBOMHON CBUBKM:
@ — YCTPOWCTBO; 6 — 0603HaYeHHe KOHCTYKIHM; 1 — NPOBOAOKA; 2 — NPAAb;
3 — ceppeyHuK

py3o3axBaTHble NpUcnocoodrneHna u Tapa.
YCTpOﬁCTBO CTanbHOro KaHara

CratbHOVI KaHAT COCTOWT W13 OIIpeneIEHHOI'O KOJInm4eCTBa ITPpOBOJIOK,
KakK

HpaBT/mg, KPYIJIBIX IMaMeTpOM 0,1 - 2,0 MM, TIEPEBUTBIX MEXIY
cobort 1

o6pa3y10mr/1x SJIEMEHT KaHaTa IIPpAb. HPHJIT/I HaBUTBI BOKPYT

OpPIaHNYECKOI'O cepaedyHliKa, ITPOIINMTAaHHOT'O CMa3Kom, O6paBy'IOT
KaHarT.

Cep,[l;eT—IHT/II( CIIYKUT HaKoITeJIeM CMas3Ku [JIX1 YMEHbIIIEHVIA
M3HOCa

IIPOBOJIOK ¥ HpPeIoXpaHeHVsl X OT KOppo3uy, IPUAAT KaHaTy
3JIaCTUHYHOCTE, HPeIOTBPaIafoT IIPOCAIKY IIpsAIen K LIeHTpY.

KoncTpyKiyg KaHata paciidpoBblBaeTcsd TaK: HallpuMep,
O}EZT2688—80

«Kanat gsortaon ceuBku Tuia JIK-P koncrpykumm 6x19 [1+6+6/6]
Gl

0.C.»-KaHarT 13 IIpsifieVl, CBUTBIX B CIMpalb (IBOVIHAA CBUBKA), C
JIMHEeVIHBIM

kacaHueM (JIK) mposostok Mexay citosmu 1 pasHbiMu (P) o
aviaMeTpy

IIPOBOJIOKaMM B Hapy>KHOM CJI0e KasKIIOv ITpsiau; 6 ripsment 11o 19
IIPOBOJIOK

B IIpsiy, IpyYYeM B LIeHTpe KaXXIo IIpsian pa3meltieHa ogHa (1)
IIPOBOJIOKA,

BOKPYT KOTOPOVI BO BTOPOM CJIO€ PacIIOyIOKeHO ellle 6 IIPOBOJIOK, a B

Hapy>XHOM cJjIoe 6 IIPOBOJIOK OJHOrO AuameTpa u 6 gpyroro (6/6); B
LIeHTpe

KaHaTa OJMH opraHuJdeckmin cepraedHuk (1 o.c.).

ITo MaTepuasy cepedHMKa Pa3IN4aloT KaHATHL C OPraHNYecK M

(obo3HauaeTcs 0.c.) M3 HaTypaIbHBIX VIV CMHTETUYEeCKMX BOJIOKOH M



D TUITY CBMBKM IIpsieVi Y1 KaHAaTOB OIVIHAPHOV CBMBKW Pa3/INyaloT KaHaTbl

{ KacaHVeM IIPOBOJIOK Mexry citossmu (TK);

aHVeM IIPOBOJIOK Mexay ciroamu (JIK);

f/ieM IIPOBOJIOK MeXIy CJIOAMV PV OAVMHAKOBOM [IViaMeTpe IIPOBOJIOK

1 HBIM KacaHeM IIPOBOJIOK MeXXTy CJIIOSIMV IIPY pas/INYHbIX AviaMeTpax IIPOBOJIOK B
py>XHOM ci1oe psaan (JIK-P);

JIVMHeVHBIM KacaHMeM IIPOBOJIOK MeXy CI0SIMM M VMEIOMIVX B IIpAayu CJIOU C
DJIOKaMII pasHBIX AMaMeTpPOB M CJIOW C IPOBOJIOKaMM OAMHaKoBoro anamerpa (JIK-

KOMOVHMPOBaHHBIM TOUYMYHOJIMHENHBIM KacaHyeM 11pososiok (TJIK).

Puc. 3.2. Tunbi CBUBKU CTanbHbIX KAHATOB:

a — npaab NIK; 6 — npaab TK; 8 — KaHaT KPeCTOBO# CBUBKM; 2 — KaHAT OHOCTO-
POHHEN CBUBKM



KOHCTpyKUMU KaHaATOB

HU10 Hanpabienun c6ubxu npsaded u kaHama:

cmoponnen c6ubxu (O) (puc. 3.2, ¢) — c 00uHAKOBbIM
npabaeruem c6ubku npoboiok 6 npaoax u npsdeil 6 kaname;

Kanam wpecmobou cbubxu (puc. 3.2, 6) — c npomuBonosoKHbIM
HanpabieHuem c6ubku npader u xanama. BHelllHe KaHAT KpPeCcTOBOU
CBUBKIM OTJIMYaeTCsd TeM, UTO IIPOBOJIOKM Ha €ro II0BEpPXHOCTU
paciiojlararorcs IapajulejlbHO ocyu KaHaTa. IIpoBornoxm kaHaTa
JIHOCTOPOHHEeV CBMBKM PacHojIaratoTcs 1107, yIJIOM K ero OCHL.

KaHaThl OTHOCTOpPOHHEN CBUBKIM MeHee >KeCTKMe, HO CKJIOHHBI K
aCKpyumBaHMIO. B KpaHOBBIX MexaHM3Max, a TakKke [JId
STOTOBJIEHVSI CTPOIIOB IIPVIMEHSIOT KaHaTbhl KPecTOBOV CBUBKY,
Ojlee JKecTKre, HO He CKJIOHHble K pPacKpy4YMBaHUIO II0[]
Harpyskon. CyIiecTByIoT Takxe Hepackpyuubaiouwjuecs (H) xaHaTsl,
CBUTBIE 13 IIpefiBapuTe/IbHO JeddOpMIPOBAaHHBIX ITPOBOJIOK.

Puc. 3.2. Tunbt CBUBKU CTanbHbIX KaHaATOB:

a — apaasb IK; 6 — npaas TK; 8 — KaHaT KPeCTOBOW CBUBKMU; 2 — KaHaT OAHOCTO-
pOHHEe CBMBKMU




MOBHOE 000O3HaYeHMe CcTarlbHOro KaHaTta

Hepackpyuusaiomuiics

Jleson
CBUBKH il

Koncrpyxuus

Huamerp 6x19+ 1 0C JIK-P
Kanara, MM -1
L Y

Kanar 24-1-1-J1-O-H-1770 (180) [OCT 2688-80

_] ||
I'pysororo L Bpemennoe conpoTusienye

HasHaYeHmA paspuiny 1770 Mlla (180 krc/mm?)

Mapka
MPOBOIOKH Onnocroponueit
CBUBKH

Puc. 3.3. VchosHoe 0H03HavYeHue cTanbHOro KaHara



DPDAKOBKa CTAaJIbHbIX KaHATOB

UYucno HecyIux MPOBOIOK B

KoncTpyknuu kaHaTtoB

Twun cBUBKH

T'OCT na

I'pynna a
Hapy>XHBIX MPAIAX no UCO u TOCYyaapCTBEHHBIM KaHaT 1\2}1’ ,M2,M3 ,M4 MS,M6,M7,M8
CTan/iapTam Kpecrosas OpnHocTto KpectoBa | Omnocrto
' i CBHBKa POHHSISI sl CBUBKa POHHSAA
CBUBKA CBHBKa
Ha yyacTke gnuHoi
6d 30d 6d 30d |6d 30d |6d 30d
n<s0 6x7(6/1)
6x7(1+6)+1x7(1+6) JIK-O 3066-80 A | 5 A . A
6x7(1+6)+1o.c JIK-O 3069-80
8x6(0+6)+90.c JIK-O 3097-80
51<n<75 6x19(9/9/1)*
6x19(1+9+9)+1o.c JIK-O 3077-80 6 ) 3 6 D 6
6x19(1+9+9)+7x7(1+6)* JIK-O 3081-80
76<n <100 18x7(1+6)+10.c JIK-O 7681-80 8 2 4 8 16 8
8x19(9/9/1)*
101<n<120 2238;;226)1:/1) 10 2 5 10 19 10
6x25FS(12/12/1)*
6x19(1+6+6/6)+7x7(1+6) JIK-P 14954-80
6x19(1+6+6/6)+10.c JIK-P 2688-80
6x25(1+6; 6+12)+1o.c JIK-3 7665-80
6x25(1+6; 6+12)+ 7x7(1+6) JIK-3 7667-80
121<n<140 8x16(0+5+11)+90.c 3097-80



)JAKOBKad KaHaToOB

TOK Ha y4acTKax [JIMHOV I1ecThb J/aMeTPOoB KaHaTa ( 6d,) v
aHaTa (30d) mpeBbIIIaeT AOITYCTIMOE;
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Puc. 3.5. Cnocobbl BHNOAHEHWA NETAK Ha KOHLE KaHaTa:

a — 3anneTka cBoBOAHOrO KOHLA; 6 — NPUMEHEHUE KNMHOBOH BTYAKM; 8 — yCTa-
HOBKA BHHTOBbIX 3aXUMOB; 2 — 3aNHBKA B KOHYCHOW BTYAKE; 1 — KOYW; 2 — KAUHK;
3 — KNWHOBAR BTYNKA; 4 — BMHTOBO 3amuM; 5 — pabouas eereb; 6 — ckoba; 7 —
nnaHKa; 8 — raika

ClNOCOBbl OBPA3OBAHUA METIIN HA
KOHLAX KAHATA

ITetsi Ha KOHIle KaHaTa (3azlejIka KaHaTa) IIpu
KpervleHn’

€TI0 Ha KpaHe€, a TaKXXe IIeTJIS CTpOIla MOXKET OBITH
BBIIIOJIHEHA CJIEYIOIINMMN crmocobamu:

3arureTka cBOOOIHOTO KOHITa KaHaTa (puic. 3.5, a) ¢
YCTaHOBKOWI B IIETJII0 Koy1a 1;

IpVIMeHeHVe KJIIMTHOBOV BTYJIKM (puc. 3.5, 0);
yCTaHOBKa BMHTOBBIX 3aXXMMOB (puc. 3.5, 6);

3aJIMBKa JIETKOIUIaBKVIM CIUIaBOM B KOHYCHOVI BTYJIKE
gpmc. 3.5,2). DTOT c110CO0 IIPMMEHSIIOT TSI KAaHATOB
OJIBIIIOTO IVIaMeTpPa;

Aapyrue CITOCOOBI B COOTBETCTBUM C HOPMAaTVIBHBIMW
HOKYMEHTaMI.

KimmHoBas BTyJiKa 3 1o/DKHa OBITh CTaJIbHOVI KOBaHOVA,
IITaMIIOBaHHOVI WJIV JINTOVL, IIPVIMEHEHVIe CBapHBIX
BTYJIOK He JIoITycKaeTcst. KaHat 3akperuiseTcs BO BTyJIKe
KIHOM 2. KilmHOBas BTyJIKa M KJIVH JOJDKHBI IMETh
MapKMUPOBKY, COOTBETCTBYIONIYIO AViaMeTPy KaHara.
Bryskvt v KJIMHBA He JOJDKHBI IMETb OCTPBIX KPOMOK, O
KOTOpbIe MOXeT IlepeTnparbcsd KaHaT. Ock paboueri BeTBI
5 KaHaTa JOJDKHA COBIIaJIaTh C OCBIO OTBEPCTVS BTYJIKY, B
IIPOTUBHOM CJIy4dae KaHaT OyzaeT medopMrpoBaThCs.

[Tpu ycTaHOBKE BUHTOBBIX 3a0KVMIMOB 4 VX UICIIO 3aBUCUT
OT AMaMeTpa KaHaTa, HO He JIOJDKHO OBITh MeHee Tpex.
[ITar pacrionoXXeHns 3aXVMOB 1 JJTVHA CBOOOIHOTO
KOHIIa KaHaTa JOJDKHBI COCTABJISITh He MeHee IIeCTU
nyaMeTpos KaHata (6d,). CKoObI 6 32KMMOB JIOJDKHBI

CTaHaBJIMBATHCS CO CTOPOHBI CBOOOTHOrO KOHITAa KaHaTa.
{/cr/mne 3aTsDKKM Faek 3aXMMOB 8 yKa3bIBaloT B
TeXHIYECKOV [IOKyMeHTalIN.



YCTPOMNCTBO KPYrfIO3BEHHbIX NPy30BbIX Lenen

JJIs1 ISTOTOBJIEH IS CbeMHBIX I'PY303aXBaTHBIX
IIPUCIIOCOOJIEH IV VICIIOJIB3YIOT KPYIJTIO3BEHHBIE I'PY30BbIe
1eru (puc. 3.6). OHM 13roTaBIVMBaAIOTCS 13
KOHCTPYKIMOHHBIX cTasieri Mapok Ct3cr, Ct3mc u cranm 20
Ky3HEYHO-TOPHOBOV VJI KOHTaKTHOVI CBapKo1. st
CpallMBaHVIs LeTel MCIIOIb3YIOTC CBapKa WINn
CIIel/iaJIbHbIe COeAVIHVTEIIbHBIe 3BeHbSI.

Llerte xapakTeprsyeTcs AaMeTpoM IIpyTKa d, 13 KOTOPOToO
OHa M3rOTOBJIeHAa, BeJIMYIMHOM II1ara 1team P v JUTMHOV 3BeHa

i,

Puc. 3.6. [py3oeas uens:

P — war; d — pwameTp; L — pnuxa
3BeHa




—
beMHbIe rpy3o3axBaTHble NpucnocooneHus

303aXBaTHOE IIPUCIIOCO0IeHIe — 3TO YCTPOVICTBO, COeqMHsIOIIee IPy3 C
0 HaBelllBaeTcs Ha KPIOK KpaHa, JIETKO CHMMaeTCs ¢ KpIoKa 1

IOK KpaHa.
51 K MI3TOTOBJIEHVIO I'Py303aXxBaTHBIX IIPMCIIOCO0IeHMIA:

OBJIEHMe I'Py303axBaTHBIX HPMCIIOCOOIeHNII JOJDKHO IIPOVU3BOAUTBCS B
OOTBETCTBIMI C HOPMATUBHBIMI JJOKyMeHTaMV VI TeXHOJIOIMYeCK/IMY KapTaMU.

axBaTHBIE IIPVCIIOCOOIEHIS TIOCIIe M3TOTOBIIEH S [JOJDKHBI TT0IBePraThCs
[OTPY M UCHBITAaHVIO HarPy3KOW, IIPeBbIIIAOIIel VX [IaCIIOPTHYIO
3010 IHEMHOCTD Ha 25 %.

bl CHaOXXaThCs KIIEVIMOM IV IIPOYHO IIPUKPEIUIEHHO MeTa/UTMIeCKOm
OVI.
BaTHBIE IIPMCIIOCOOIIeHS JOJDKHBI OBITh CHAOXXEeHBI ITaCIIOPTOM.

‘ LIeTIHbIe, MSTOTOBJIAeMBbIe 113 KPYIJIO3BeHHBIX LeTIevs;
' TeKCTUIbHBIE, M3TOTOBJIIeMbIe 13 CMHTeTINYeCKX KaHaTOB 1 JICHT.

Bce ykasaHHBIe CTPOIIBI MMEIOT CBOW IIPeVMYIIecTBa 1 He[JoCTaTKN. B HacTosmee
BpeMst B Poccim KaHaTHBIe CTPOIIBI — caMble pacIiipocTpaHeHHble. OHM HalleXXHBbI,
B HVIX JIerdye BOBpeMs OOHapy>XIUTb HeVCIIPaBHOCTb, HO TP OOJIBIIION
IPYy30HO0AbeMHOCTI KaHaTHBIE CTPOIIBI TsDKeJIble 11 He[JOCTaTOYHO I'MOKme.

IleriHbIe cTpoIibl 001agatoT O0JIBIION IMOKOCTHIO, HO OHM ellle OoJlee TsDKelIble, ueM
KaHaTHBIE. LIermHOo1 cTpoIr MOXXeT BHE3aITHO pa3pyIINTHCS BCIECTBIIE
o0pa3oBaHMs 11 OBICTPOrO PacKPBITHS TPELIMHBI, [I03TOMY HeOOXOIMM
IIOCTOSTHHBIV KOHTPOJIb COCTOSIHS 3B€HbEB IETIN.



TekcTibHBIE CTPOTIBI JIETKNE,
I'MOKMe, He 1epOopMUPYIOT I'PY3.

T eKCTIIbHBIe CTPOIIbI Oe30racHeV! B SKCIUTyaTaliny, YemM
KaHaTHBIe, Ha HIIX He ObIBaeT TOpyYallmx
MeTaJUINYeCcKIX IIPOBOJIOK, KOTOPbIe TPaBMUPYIOT
PYKW, IIOPTAT PyKaBULIbL 1 crierioaexay. Ho onu
JITKO ITOBPEXAAIOTCA OT II0PEe30B, OTKPBITOI'O OT'HS,
CBAPOYHBIX PalOT 1 YIIbTPadrOIeTOBOTO M3JTy YeHVIS.

Puc. 3.7. KanarHble CTponbi:

a — Tuna 1CK: 6 — tuna 4CK; 8 — Tuna YCK1; 2 — tuna YCK2; 7 — 3axear:;
2 — BeTeb KaHaTHana; 3 — HaeecHoe 3BeHOo




JIEHUE KAHATHbIX CTPOINOB

opeuHKoM (OC) KOHCTPYKLIVIL:
1 OCJIK-P;
+ 1 OC JIK-PO.

OBETBEBOVI CTPOIl KaHATHBIN) — Irpy30onoabeMHocTh 0,5... 20 T;
BeTBEBOVI CTPOII KaHaTHBIN) — IpysornogbeMHocTh 0,5... 20 T;
eTBeBOVI CTPOIL KaHaTHBIN) — Ipy3onogbeMHOCTh 0,63... 20 T;
)EXBETBEBOVI CTPOII KaHATHEBIN) — Ipy30moabeMHOCTh 0,63... 32 T.
peasvtivie (puc. 3.7, 6, ), IpeiHa3HavYeHHbIe 11 OOBSI3KM IPY30B!

COOTBeTCTBT/IT/I C APYIMMV HOPMaTUBHBIMI TOKYMEHTaAMI.

IBepCaJIbHBIV CTPOI KaHATHBIV, McHOoHeHMe 1) — rpysonoabeMHOCTh 0,5...

pCaJIBHBIV CTPOII KaHATHBIV, VCIOJIHEeHMe 2) — rpysonogbeMHocTh 0,5...

q/isI  CTPOIIOB IIPMMEHSIIOT KaHaThl JBOVHOV, KpPeCcTOBOW CBVMBKM C

mMeromyx temneparypy no 400 °C, mpuMeHAOT KaHaTBhI,

P

32
32

HJ'ISI CTPOIIOBKNM I'Py30B MOIYT IIPVIMEHATHCA KOHCTPYKLMI CTPOIIOB, M3IOTOBJIEHHBIE B

B ycioBHOM 000O3Ha4YeHMy CTpolia yKasblBalOT €ro THll, Py30IOAbeMHOCTb M JUIVHY.
Hanpumep, 2CK—1,6/1000 pacmmmdpoBbiBaeTcss KakK [IBYXBeTBEBOVI CTPOIl KaHaTHBIN
0

rpy30I0abeMHOCTBIO 1,6 T, ):U'IT/IHOI/I 1 000 M.



KOHLOB CTPOIOB

3a1esIKy KOHIIOB KaHaTa IIPY M3rOTOBJIEHWN CTPOIIOB
IIOJIHSIOT CJIEIYIOIIMYL CIIOCOOaMIL:

TKa C IIOCJIeAYIOIIe oOMOTKOM OHHeTHeBKOIZ)
IOITIX KOHIIOB ITpsizen (puc. 3.9, a);
aJIFOMVIHVEBOVI BTYJIKOM (pwc. 3.9, 0).

Croco0 3aruieTky 3aKJIF0YaeTcs B TOM, UTO IIpAOV
PpacitymeHHOro KOHIla KaHaTa BIUIETAIOT MEKITY IIPAITAMI
HEPacCIlyleHHOro KaHarta.

Texmomorus 3aIUIeTKM JTO/DKHA COOTBETCTBOBATH
HOpPMaTUBHOV AoKyMeHTarmyu. KoHIIBI cBOOOOHBIX IIpsient
obpesaror, CpallleHHBIN y4acTOK 0oOMaTBIBAIOT

(OIUIETHEBBIBAIOT) MSTKOV IPOBOJIOKOM 2 WIM OPYIUM
MaTepuaioM, IIPUTOIHBIM IS 3TOV LIeJIN.

AJTIOMVIHVEBYIO BTYJIKY 3 HaJleBalOT Ha BeTBb KaHara,
00pa3syIolIyIo HEeTIII0 BOKPYT

Koymia 1 TakuM oOpa3soM, 4TOOBI KOHeI BCIIOMOTraTeIbHOV
BeTBM KaHaTa BBIXOIWI W3 BTYJIKM IIOCJIe OIIPeCCOBKM He
MeHee yeM Ha 2 MM. CoOpaHHYIO 3arOoTOBKY CHAaBJIVBalOT
IIPeccoM [I0 IIOJIy4YeHWsl KpPYIJIOrO IIONePeYHOro CedeHVs
BTYJIKML.

Iletsisa cTporia, compsbkeHHasi C KoJIbliamMy, KpIOKaMy VIIN
APYIVIMU AeTaIsM, JOJDKHA OBITH BBIIIOJIHEHA C
HpUMeHeHVeM KOyIIla [Id IpeJoXpaHeHVs KaHaTa OT
nepeTupaHus. B meTin yHuBepcasIbHBIX CTPOIIOB KOYIIV He



YCTPOUCTBO KAHATHOIO CTPOIMA

BeTBeBo CTPOIT (EM. puc. 3.7, a, 6) COCTOUT 13 HaBECHOTO 3BeHa (KoJIblla) 3, KaHATHBIX BETBel
2 1 3aXBaTOB (KOHIIEBBIX 3BEHBEB) 1.

J1UTsl MSTOTOBJIEHVASE CTPOLIOB IIPMMEHSIOT HaBecHBble 3BeHbsi (puc. 3.8, 4 — 2) CIIeayIoImX
TuIos: PT (paseeMHoOe TpeyroibHoe), T (TpeyrosbHoe), O (oBonaHoe), OB (OBaJIbHOE).

B KaugecTBe 3axBaTOB OOBIYHO IIPMMEHSIOT KPIOKM, HO MOIYT OBITH MCIIOJIB30BaHBI CKOOBI,
KapaOuebl u gpyrue wsgenns. Kpiokn crpomos (puc. 3.8, 0) [OO/DKHBL MMeEThb

HPEAOXPaHUTEJIBHBI 3aMOK 1, IIPemoTBpAallaioIIVid BbIafleHe KpIoKa M3 HeTIU IIpu
sallerike rpysa. CkoOa ij1s cCOeIMHEeHMs CO CTPOIIOM VI CTPOIIOBOYHBIMY JeTaIaMu Ipy3a (puc.

3.8, X) MMeeT CheMHBIV IIITHIPH 2.
a 6 8 2

Puc. 3.8. 3BeHbs crponos:
a — tna PT; 6 — tuna T; 8 — tuna 0; 2 — tuna 08;  — Kploku; e — Kapabuu;
XM — cKoba; 1 — 3aMoK; 2 — WTbips

Pic, 3.7, Kanaribie crpons:
0 —Ana 1K: 6 — na 4CK; 8 — ana YCK1; 2 — mana YOK2; 1 — saxear;
2 — BeTB KAHATHAR, 3 — HaBECHOR 3BEHO




Tunbl UenHbIX CTPONOB

[TerHblie crpoiiel (prc. 3.10) oOriero HasHaueHMs corstacHO P
10-33 — 93 msrorasBarOT BeTBEBBIMIAL

1CLI (o/1HOBETBEBOVI CTPOII 1IeITHON) — Ipy3ornogbeMHOCTh 0,5... 12,5 T;
2CI (aByXBEeTBEBOW CTPOII LieTTHOVI) — rpy3onoabeMHocTs 0,5...16 T;
3CLI (TpexBeTBeBOM CTPOII LeIIHOM) — rpy3ornogbeMHOCTh 1,0...25 T.
J1J1s1 CTPOIIOBKA TPY30B MOIYT HPUMEHATHCS. KOHCTPYKIIVN LIeITHbIX
CTPOIIOB, M3rOTOBJIEHHBIE B COOTBETCTBIV C JPYTIVIMI HOPMaTUBHBIMU
JIOKyMeHTaM, HallpuMep YHuUBepcaiibHble 1iertHble cTpoIibl (Y CLI).
KaHaTHBIe 11 1elTHble CTPOIIbL JOJDKHBI CHaOXXaTbCs KJIeIMOM VIV

IPOYHO 3aKpeIUIeHHOV MeTa/UIN4ecKO OMPKOTL C yKa3aHMeM:

HOPSAKOBOIO HOMepa CTpoIla I10 crcTeMe HyMepaLi 3aBo/ia- SO TP ALt

VIBTOTOBUTEIIS; ; - 32:’;‘.? ;uem.ag

IPY30HOABEMHOCTVI CTPOIIA B TOHHAX;

JaThl ICIIBITaHM (Mecsl1l, TOJI).

Taxoke pekoMeH/TyeTcs yKas3blBaTh HaIMeHOBaHIe IIPeIIpusaTIs-
MI3TOTOBUTEJIS WIIVL €T0 TOBAapPHBIV 3HaK. B OTHeIbHbIX CITydasix SABOT- IOTOBITET
VISTOTOBIUTEIIN YKa3bIBAIOT IOIIOIHUTEIBHYIO MH(OPMAaIINIO:

PM3. 2
o0o3HaueHMe cTporna, ey 1 T. I1. Ha puc. 3.11 nokasaHo, Kak MO WCIROIA
BBIIJISAIeTh OMPKY CTPOIIOB. ‘ |
Ha BetBeBbIX cTporiax (cM. puc. 3.10) Gupky 1 KpersiT K HaBeCHOMY R GO e
3BEHY. JATAHCINTARIH

Bcrpeuarorcsa BeTBeBbIe CTPOIIBL, Y KOTOPBIX MapKMPOBOYHOE KIIeVIM(

HaHeCeHO Ha HaBeCHOM 3B€HeE, a 6Mp1<a OTCYTCTBYET. Ha
YHUBEPCAJIBHBIX

cTpomax Ovpka MOXeT OBbITh 3aKpeIUIeHa B 3aIUIeTKe, KITeVIMO MOJXKe
OBITH

BBIOWTO Ha OITPeCCOBOYHOV BTYJIKe.

005 Puc. 3,41, biptn
(Tp0n0B



TUINDbI TEKCTUJIbHbBIX CTPOIOB

[T 24-C3K-01 — 01 m3rorasimBaioT TEKCTUIbHBIE CTPOIIBI CJIEYIOIIVX TUIIOB.
BembBebBuie 3.12, 51):

TeKCTWIbHBIN) — Ipy3onogbeMHOCTh 0,5... 12,5 T;

eKCTWIbHBIV) — Ipy3onoabeMHOCTb 0,5... 15 T;

BETBEBOVI CTPOII TeKCTIIbHBIV) — TPYy30H04beMHOCTb 1... 20 T;

(Tpe

(aeTeIpexBeTBeBOV CTPOI TEKCTWIIBHBIN) — I'PY30II0IbeMHOCTD 1... 12,5 T.
(puc. 3.12, 6~-2):

POII TeKCTVIIBHBIV IeTJIeBOM) — rpysomnogbeMHocTh 0,5... 20 T

DOII TEKCTVIIBHBIV KOJIbIIEBOVI) — Ipy3onoabeMHOCTh 0,5... 20 T;

JOIIeH. TekcTwibHBIE JIEHTOYHble CTPOIIBI CIIMBAIOT M3 IUIOCKOV TKAHOWM  JIEHTBL
pSiTHBIE CTPOIIbL CTKK COCTOSIT M3 MHOXXeCTBa OECKOHEUHBIX KOJIBIIEBBIX ITOJIIMEPHBIX BOJIOKOH

=2

Puc. 3.12. TeKCrTunbHepie CTPOrbLI:

a Tmna 2CT; 6 — Tuna CIN; 8 — vuna CTK; 2 — vuna CTK«; I — BeTBbL TEKCTWMAL-
Han; 2 — KOXWyX:; 3 — BONOKHA; ¢ — 3ITUKETKA



TKA TEKCTUJIBHOI'O CTPOIA

Tpol (cM. puc. 3.12, e) npuimBaeTcs 3TUKeTKa (Ovpka) 4, Ha KOTOpPOW
yKa3bIBAIOT

TO OSKCIUIyaTanyi: OOO3HadeHMe CTPOIa; TOBApHBI 3HaK
e Marepuasla, W3  KOTOPOTO  CTPOIl  W3TOTOBJIEH;
BaHMV OCHOBHBIX CIIOCOOOB CTPOIIOBKV; pabouas InHa;

IIPOYHOCTN CTPOIIOB

- 3amaca HPOYHOCTM — 3TO O eHVe paspbIBHOVM HArpy3kmu KaHaTa (menm) K
eJIbHOV BeTBM cTpora. OH IOKasbIBaeT, BO CKOJIBKO pa3 HaTskeHMe BeTBU CTpoIla
HblIIe paspbIBHOV Harpy3Ku KaHaTa (L), U3 KOTOPOro cTpoIl n3rorossieH. CTpoIibl
ITOB JOJDKHBI M3rOTaBJIMBATLCSA ¢ KO3 PUIMEHTOM 3ariaca IIpOYHOCTI He

VI 3a11ac IIPOYHOCTM).

OOJDKHBI M3I0TaBJIMBATBCA C KOE)(l)(pT/ILIT/IeHTOM 3allaca ITPOYHOCTU He
€JIBHBIX VM CMHTETMYEeCKNMX BOJIOKOH JOJDKHBI M3rOTaBJIMBaTbCA C KOC—)CquT/H_[T/IeHTOM

3arraca IIpoOYHO e MeHee 8.

BHIMAHWE!"HéemMoTps Ha TO, 94TO CTPOIIBI pacCUMTaHBI C 3al1aCOM IIPOYHOCTY, HeJOITy CTVIMO
HPEBBIIIaTh TPY30I0BEMHOCTh CTPOIIa, YKa3aHHYIO Ha OMpKe.



KoacdbdpumumeHT 3anaca npo4YHOCTU CTPOMNOB

KOS PUIIMEHT 3ar1aca IIPOYHOCTM — 3TO OTHOIIEHVE Pa3pbIBHOV HArPy3KM
KaHaTa (IIelli1) K Harpyske B OT[Ie/IbHOV BeTBY cTporia. OH IToKas3blBaeT, BO
CKOJIBKO pas HaTsDKeHKe BeTBY CTpolla JOJDKHO OBITh MeHbIIIe Pa3spbIBHO
HarpysKku KaHaTta (Llefin), 113 KOTOpOro CTPOII M3rOTOBJIEH.

Q

Puc. 3.13. Onpepenenue HaTAEHUA BETBEH CTpONa:

S — HaTsKeHue BeTBM; Q — Macca rpysa; oL — Yron HakN0Ha BETBM K BEPTUKANK;
S, — M3rMBaoWas COCTABNAIOWAR HATAKEHUA; Sy — CKMMAOWAsA COCTaBNAIOWASA

HATAXEHUA




§=0,5Q §=0,7Q

AIAS M

Puc. 3.14. 3aBUCUMOCTb HAaTAXEHUA BETBEH CTPONA OT YINa MEXAY HUMMU

TPOMbI N3 CTalnbHbIX KAHATOB AOSKHbLI N3roTaBNMMBaTbLCA C
3PPULMEHTOM 3araca NPOYHOCTU HE MeHee O

LIECTUKPAaTHbIN 3anac NPO4YHOCTN).
LlefnHble cTponbl AOMKHbI U3roTaBnnMBaTbCA C KOIPPULMEHTOM
3anaca npoYHocTn He MmeHee 4. CTponbl U3 pPacTUTESIbHLIX U
CUHTETUYECKNX  BOJIOKOH  AOMKHbl  M3rotaBnmBaTbCA C
KoadppunLIMEHTOM 3anaca nNpo4YHOCTUN HE MeHee 8.



3aBUCUMOCTb HaTAXeHnA cTpona

Hiie S BeTBV OJIHOBETBEBOI'O CTpolla paBHO Macce rpysa Q (puc. 3.13).
e S B KaX/10V1 BeTBV MHOT'OBETBEBOI'O CTPOIIa PACCYMUTHIBAIOT 10

TBEVI CTPOIIa; COS d — KOCKMHYC yIVla HaKJIOHa BeTBM CTpoIa K
PTVIKaJINA.

KoneuHo, crponaibiiiK He [JOJDKeH OIIpelesIaTh Harpy3Ky B BETBAX CTPOIIa, HO
OH [J0JDKeH IIOHVIMAaTh, UTO npu yBesuvenuu yeaa mexxoy BemBamu Bospacmaem
Hamsxenue BemBeil cmpona.

Ha pwuc. 3.14 mokasaHa 3aBUCMMOCTD HaTsDKEHVSI BETBEV [IBY XBEeTBEBOI'O CTPOIIa
OT yIla MeXJly HuMmy. BcmoMHMTe, KOrzia Bel IepeHOCUTe Befpa ¢ BOIOV,
Harpyska Bo3pacTaeT IIpu passefleHnn pyk. Pacrarmsaroriee ycvme B KaXXIOM
BETBI JIBYXBETBEBOI'O CTPOIIa IIPEBBICUT MACCy I'Py3a, €CJIM YIoJl MeXIy BeTBAMM
rpesbicuT 120°.

OueBnIHO, 4TO HpW YBeIMYeHVN YIJIa MeXIy BeTBAMY BOo3pacTaeT He TOJIBKO
aTsDKeHVe BeTBeVl VI BePOATHOCTD VIX PaspblBa, HO U CKMMAOIIas
COCTABJIAIONIAsI HATSDKEH WS Sy (CM. puc. 3.13), 4TO MOXeT PMBECTH K pa3

BHUMARVIEIB &Y ¥elvie kanammnovie u g (i 1) g

Uennole cnponst paccuuimansvl max, 4imo

0
0
Yeavl Mexncoy bembBamu ne npeBorarom 90°. 0 \
Pacuemmnslil yeos 044 meKcmubHbLX ﬁ
cmponob 120°.
0 0 0

PHc. 3,14, 3aBHCHMOCT HATAXEHHA BETBEH CTPONA OT YA MEXAY HUMK



8

TpaBepchbl

TpaBepcel ¢ BO3MOXHOCTBIO IIepeMelleHVs
obomm 4 BIIOJIb OasIKm Has3bIBAIOT
ynubepcarvnoimu (puc. 3.15, 6). B obormax
yCTaHOBJIEHBI ~ ypaBHUTEJIbHble OJIOKM 5,
KOTOpbIe oOecrieunBaroT paBHOMEpHOe
pacipeniesieHie Harpy3oK MeXAy BeTBSIMU
TpaBepchl S, = S,. I'1o aTov ipmymHe Takyio Tpa
Bepcy Ha3bIBAIOT OasancupHoil.

YpaBHUTe/IbHBIE OJIOKM TakXke MOTYT IIpU
MEHSTbCS B KOHCTPYKIIMSIX KAHATHBIX CTPOIIOB C

YlICIIOM BeTBeVl 0oJiee Tpex.

Puc. 3.15. Tpaeepcsi:

a — NNOCKOCTHaA; 6 — yHuBepcantHas GanaHcupHas; 8 — NpoCTPaHCTBEHHASR;

2 — pasHonneyas GanavcupHas; 1 - BeTBb; 2 — Ganka; 3 — Kneiimo; 4 — oboima;
5 — ypaBHUTENbHbIN 6710K; S;, S, — HaTAXeHUe BeTBen

IlpocmpancmBennvie Tpasepchl (puc. 3.15, 6)
IPUMEHSIOT I CTPOIIOBKM  OOBEMHBIX

TpaBepcel — 5TO cheMmHBIe I'py303axBaTHbIE
HPUCIIOCOOJIeHNs], IIpelHa3HaueHHble I
CTPOIIOBKMU JUIVTHHOMEPHBIX "
KpYyIIHOTrabapUTHBIX I'PYy30B. Onu

npenoxpaHAaroT  IIOJHMMaeMblEe  I'DY3bI oT
BO3IIEVICTBUA CKMMAIOIIINX YCT/IHT/IVI, KOTOpPbIE
BO3SHWKAXOT ITPY MCIIOJIb3OBaHIV CTPOIIOB.

[To KOHCTPYKIMWM TpaBepchl pasmessioT Ha
IUIOCKOCTHBIE V1 IIPOCTPaHCTBEHHBIE.

IIrockocmuvie  Tpasepcel  (puc. 3.15, a)
PUMEHSIOT I CTPOIIOBKM JJIMHHOMEPHBIX
rpy30B. OCHOBHOVI YacCTBhIO TpaBepChl SIBJIAeTCS
ajIka 2, Wit depmMa, KOTOpasi BOCIIPMHVMAET
msrubarone Harpysku. K Oaike mozmse
IIVIBAOTCS KaHATHBIE VI LielIHble BeTBU 1.

KOHCTPYKIIVV, MaIlllH, 000pyI0BaHV.

Pasnonaeuyio Oasancupnyio Tpasepcy (puc.
3.15, 2) mpuMeHSIOT I IIogbeMa I'py3a ABYMs
KpaHaMy, OHa TIIO3BOJIIeT  pacHpeesnTh
HarpysKu MexXjy KpaHaMy IIPOIOPIIVIOHAJIBHO
VIX TPY30IOEeMHOCTSIM.

IIpusnaxu opaxoBxku mpabepc:
OTCyTCTBMe KJleriMa 3 1 OMpKY;

TpelHbl (OOBIYHO BO3HMKAIOT B CBApPOUYHBIX
I11Bax);

medopmamy  OasloK, paclopok, pamM Cco
cTpesion mporuba 6ostee 2 MM Ha 1 M [JITMHBL;
ITIOBPEXIeHVSI KPEeNeXHbIX ¥ COeIVMHUTETbHBIX

P ——



Puc. 3.16. 3axsaroi:

@ — KACWeBbIe phitaXHble HA TpaBepce; 6 — QPUKLMOHHBIN PHIYAKHBIA; 8 — QpUK-
UMOHHBIA PbIYAKHO-KAHATHBINA; 2 — IKCLEHTPUKOBLIA; 0 — BUIOUHLIN; 1 — pbiyar;
2 — KnenMo; 3 — KaHaT; 4 — IKCLEHTPUK

3axBaThbl

Mue (11aHTOBBIE) 3aXBaThI
HpeHasHayeHbl [Id CTPOIIOBKM  IPY30B,
VIMEIOLINIX KPYTJIble OTBePCT.

IlooxBamer  3aBOHmsTCS IIOH, TIpy3 WIM B
cIlelaJibHble OTBepcTus Ha rpyse. K Hum
OTHOCATCS BWIOYHBIE 3aXBaTbl &I/IC. 3.16, 0),
IIpeHa3HavYeHHBIe [JIsi CTPOIIOBKM ITO/JIOHOB.

[Ipusnaxu dpaxobxu 3ax6amob:
OTCYTCTBUe KilevMa 2 vIvt OupKuy;

3aTylvleHre Wi  BbIKpalllMBaHVIE 3Y6BEB
HaCedKn Ha paGOqI/IX IIOBEPXHOCTAX,
COIIPUMKaCarOIIVIXCA C I'PY30M;,

V3TVIOBI ¥ M3JIOMBI PBIYAroB;
VI3HOC IIIaPHVPOB.

3axBaThl SBIISIOTCS Hambosiee COBepHIeHHBIMI/I
11 Oe30IacHBIMM IPy303aXBaTHBIMM
IIPMCIIOCOOIIEHMSIMI, OCHOBHOE
IIPEeMMYIecTBO KOTOPBIX — COKpallleHue
PYYHOIO Tpya. 3axBaTbl IIPVIMEHSIOT B
Tex CJIydasix, Korga IIPUXOANTCs
IiepeMelaTh OAHOTUIIHBIE TPY3bl. B cBsA3n
c OosIBIIIVIM

pasHooOpasieM HepeMeliaeMbIX IPy30B
CyIllecTByeT MHOXXeCTBO Pa3JINUHbIX
KOHCTPYKIIMV 3aXBaTOB. BOJIBIIIMHCTBO 113
HVIX MOKHO OTHECTU K OJTHOMY 13

Ka3aHHBIX Jlajiee TUIIOB.

Aewebole 3axsathl (puic. 3.16, a)
yepKuBaIoT rpy3 pbryaramu 1 3a ero
BBICTYIAIOII}1e YacTI.

DpuKyoHHbLe 3aXBaThl YIEPXUBAIOT I'PY3
3a cYeT CWI TpeHvs. PbraaxHble
JdpukiMoHHBIe 3axBaThl (puc. 3.16, 6)
32KVMMAIOT I'Py3 € IIOMOIIBIO pbIYaros 1.
PpryaxHo-KaHaTHBIE (PPUKIIVIOHHBIE
saxsatbl (puc. 3.16, ) MMeroT KaHaTHI 3 C
OJ10KaMM, VX IIPUMEHSIOT I CTPOIIOBKU
TIOKOB, KUII.

B axcyenmpurobuix 3axsatax (puc. 3.16, 2)
OCHOBHOVI IeTaJIbIO SIBJIAeTCS SKCLIEHTPUK
4, KOTOPBIV IIPY IIOBOPOTE HAIEXKHO

SdKVIMACT JIMMCTOBBICE




BIPOVISBOJIVIT:

XHIYeCKM paObOTHUK,
03JI0’KeHa oTa 00sg3aH
b, JIOJDKEH MTePUOIITIECKN
ITPOV3BOANTE OCMOTP ChEMHBIX
I'Py303axBaTHBIX IIPUCIIOCOOIIEHIINI B
CJIeyIoIyie CPOK:

OCMOTp CTpOTIOB — Kakable 10 mHers;

CMOTPp TpaBepcC, 3aXBaTOB U Tapbl —
JKITBIVI MECHLT;

OCMOTP PEIKO VICIIOJIb3YEeMBbIX
IPYy303axXBaTHBIX IIPVCIIOCOOIEHNT —
epezl, Bblgauerl X B paOoTy.

MOTP ChEMHBIX I'Py303axBaTHBIX
IIPUCIIOCO0IIeHTI JOJDKEH IIPOM3BO
AWTHCS 110 THCTPYKLIVIV,
paspaboTaHHOM cHelaI3POBaHHO
opraHmsanuen. PesyisraTsl ocMOTpa
3aHOCATCS B XypHaJl. BersiiieHHEbIe B
IIpoliecce OCMOTpPa HelcCIIpaBHble
rpy303axBaTHbIe IIPVCIIOCOOIIeHIA
JIOJDKHBI M3bIMaThCA 13 PaOOTBHL.

KOBKa rpy3o3axBaTHbIX MPMCNOCOONeHnM

Puc. 3.18. MpusHakyn Hpakosku cTponos:

1 — Haapsbie; 2 — TpelymuHa; 3 — U3aHoC; 4 — pedopmaumna Koywa; 5 — otcyrcrene
3aMKa; 6 — AedopMauA KPIOKa; 7 — BLICTYNAIOWME KOHLLI NPOBOACK; 8 — neperub;
9 — nepekpyuusaHue; 10 — obpuis npapu; 11 — y3en




HOBpeXIeHvVIe

epe

K}DIY‘{VIBaHI/Ie 9, 3asy10MBI, TIEpErnOHI §,
bl 11, pasmasiviBaHvie M T.IL.;

BIBBI 1, TpenyHbI 2 HaBeCHBIX 3BeHbEB
KOB;

IIOBEPXHOCTVI HaBECHBIX 3B€HbEB 3,
B VIV MECTHbIE BMATVIHBI,

Alie K YMEeHbIIeHIO TUIOIIaIV
peunoro ceueHvs Ha 10 %;

CTBVIE Ha KPIOKax

PaHUTEIIbHBIX 3aMKOB 5;

ble JedpopMaiiiy 6, IpUBOALAIIVE K

10 IIepBOHAYaJIbHOTO pasMepa

351eMeHTa Oosiee ueM Ha 5 % (KpIOK
Pa3orHyT);

= Hedopmaiiiu (BbllazeHne) Koyiei 4 uiu
X u3Hoc 0osiee ueMm Ha 15 %;

m  BBICTyIAOIIVe KOHIIBI IIPOBOJIOK 7
3aIUIeTKIL;

= TPEIIMHBI Ha OIIPpeCCOBAHHBIX BTYJIKAX;

IIPU3HaKM CMEIIEHN KaHaTa B 3alUIETKe
VI BTYJIKE.

BpakoBKa cTponoB

Tabauua 3.1. Yucno Bugumbix 06pslBoB NPOBONOK, NP NPEBBILIEHUH KOTOPbIX
KaHaTHbIe CTpONbI Noanexar sblbpaoske

Jlimna yyacra crpona

Hucno BUAMBIX 0OPBIBOB HPOBONOK



DAKOBKA KaHATHOro crtporna npuv Hanm4imu
0OpLIBOB NPOBOJSIOK

0 3HATh AMaMeTp KaHaTa, 13 KOTOPOrO M3IOTOBJIeH cTpoll. Ecam
vie faTa HeusBeCcTeH, TO ero MOXXHO M3MepWUTh INTaHTeHIVpPKyseM 1
puc. 3.19) 1o BBICTyIIaM IIpsngeVi. [lajee HeOOXOAVMO pelnTh, Ha KaKOM U3
HOPMUPYEMBIX YHYacTKOB Bbl OymeTe ompenesaTb umciio oOpemBos. Ha
1300paKeHHOM KaHaTe HOYTI BCe OOpBIBBI YMEIIAIOTCS Ha ydacTKe IJIMHO
3d,. 3aTeM HEOOXOIVMMO OTMETUTH MeJIOM WV JIPYIUM CIIOCODOM y4acTOK
PIAHOM 3d,, VI TIOCUMTATh YVMCII0 O0OPBaHHBIX ITPOBOJIOK. Yncii0 0OpHIBOB He
cJIeflyeT MyTaTh C KOJIMYeCTBOM TOpYallyiX KOHIIOB IPOBOJIOK, KOTOPBIX MOXKeT
OBITE B 2 pasa Oospirte. Ha wm3oOpakeHHOM KaHaTe Mbl OOHapyXwim 6
OpBIBOB. B cooTBercTBIM € TaOI1. 3.1 Ha y4yacTke ymvHOM 3d, NOITycKaeTcs 4

IlpaBunbHo

Puc. 3.19. bpakoBka cTpona np1 Hanuyuu ob6pLIBOB NPOBONOK:

1 — WTaHreHuMpKyns; d, — puameTtp KaHara
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Puc. 3,20, Mpu3naku 6pakoeKw Lenkbix CTPOROB:

@@ﬁ @:@!

1 = NOBPENAEHHS; 2 — NOTHYTOCTS; 3 = HAAPbiB; 4 — TPEWMHa; 5 — 3HOC; 6 —
YANHHEHHe

OMbl OPaKOBKW MrMOKUX 351IEMEHTOB LeNHbIX
cTponoB?

HaJIgue TpelnH 4, HapeiBoB 3 (puc.
3.20), pacciioeHns: MeTajUla B 3BeHbIX
LIeTIv;

HaJIr4gyie IIOTHYTOCTH 2 3BeHbeB 1IeIIv;

yMeHBIIIeHVIe iaMeTpa 3BeHa
BCJTEZICTBYIE M3HOCA 5 VI IPYTMX MeXaH!
yecKmx nmoppexuennit 1 ooree 10 %;

IyIMHeHVIe (BBITSDKKA) 6 3BeHa eI
osiee 3 % OT IlepBOHAYAIIBHOIO
pasmepa.

bpakoBKa TeKCTMJIBHBIX CTPOIIOB

OTCYTCTBVE STUKETKM (OMpKM) WiIn
HEBO3MOXHOCTH ITPOUNTATh CBEIEHVIS O
cTporte;

y3JIbI Ha CTPOITE;

HOIIepeYHble II0Pe3bl VIV Pa3pPbIBbL
JICHTBI;

Pa3pbIB 111Ba y OCHOBaHW I1€TJ1V,

CKBO3HBI€ ITOBPeXIeHVs VIV IIPOKOI
HeCYIIIero CJ10s;

rioBpexaenue 6ostee 10 % roromaam
IIOIIEPEeYHOr0 CeUeHVs JIEHTBI;

pacciioeHnne HUTe JIEHT " T. II.
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Puc. 3.23. 3anonHenue tapsi
8

Puc. 3.21, Bupp! Tapoi:

(0 — NOAAOH A KMPNH4a; 6 — Cneyuann3upoBaHHbIi KOHTEHHED; 8 — NNoCKMi
NOAAOH; 2 — Ak Ang betoHa; @ — ByHkep ang 6eTona

s W |

DU3BOACTBEHHaA Tapa

Taport HaspIBaIOT IIpUICTIOCOOIIEHS,
IpegHasHavYeHHbIe [JId [lepeMellleHVs INTYYHBbIX,
TapPHO-IITYYHBIX, CBIIYYMX, ITOIYXXUAKNX U
KVIKVIX TPY30B.

CpedcmBa nakemupobanua — noddonsvt (puc.
3.21, a, 6) — npegHa3HayYeHBI I IlepeMeleHs
IITYyYHBIX IPy30B. KoHCTpyKIMm 1 pasMepsl oz,
JOHOB cTaHAapTu3poBaHbl. Hanbortee
pacIIpocTpaHeHHBIMI SBJISIOTCS IUIOCKYIE
noanoHsl pasMepoM 800 X1 200 mm.

Konmeiineps: — 3TO MHOTOOOOPOTHBIE
3aMKHYTbIe IIPVCIIOCO0IIeHVII BMECTMOCTBIO
Gosiee 1 M°, mpesTHA3HAYEHHBIE [UTS IITYYHBIX U
TapHO-LITYYHBIX Ipy30B. KoHTerHepwl 0b/6atom
yHubBepcasvhvle, IpeHa3HaAYeHHBbIE 171 Pa3
JIMYHBIX TPY30B, I cneyuaiusupobannsie (pvic.
3.21, 6) — Wi nlepeMelieHVs VI XpaHeHWs IPy30B
C OMHAKOBBIMVI CBOVICTBaMI. B HacTosIee Bpems
OCHOBHOE€ KOJIVYeCTBO IPY30B IIepeMellaeTcs B
YHUBEPCAIIbHBIX KPYITHOTOHHaKHBIX
KoHTeHepax Maccovt opyTro 20 1 30 T..

Bbynkeput, 6advu, auwuxu (puc. 3.21, ¢, 0)
HIPVIMEHSIIOT JIJTS CBIITYYMX VI TIOJTY KVIKVIX TPY30B.
B cTpounTesbcTBe HIMPOKO MPUMEHSIIOT OYHKEPHI
CHeIVaJIbHOV KOHCTPYKIIMM IS IToa4n
O6eToHHOV cMecy. 1715 TPaHCIIOPTUPOBKI
OeTOHHOVI CMeC B HeOOJIBIINX KOJIMYeCTBax
IIPUMEHSIIOT OaIby U SIIVIKIA.

Bbouxu u yucmeptvl IPUMEHSIIOT IS XKUIKMX
IPYy30B.



N3roToBneHne n mapkupoBKa
Tapbl

= Tapa HJOJDKHa M3roTaB/IMBATBCA B COOTBETCTBVIN C
TEXHOJIOTMHYECKVMU KapTaMW WIN
VIHOVIBVITY aJIBHBIMI YepTEXKaMII.

= ITocrte m3roTosiieHd Tapa qOJDKHA II0OBePrarbCs
TEeXHWUYECKOMY OCBUIETEILCTBOBAHVIIO (OCMOpr),
VICITBITAaHVIO KOHTPOJIbHBIM FEySOM Tapa He
nomyiexut. Ha tape (pT/IC. 3.2 ), 3a VICKJIFOUeHVEeM
CIIeIMaIbHOV TeXHOJIOTMYEeCKOV, JTOJDKHO OBITH
yKa3aHo:

Ha3HauveHe Tapbl;
HOMeD;
coOcTBeHHas Macca;

HauOoJIbIIIasi Macca I'pysa, 11 TPaHCIIOPTUPOBKM
KOTOPOI'0 OHa IIpeHa3HavYeHa.

Kak npaBmJIBHO 3aI0JIHATH Tapy?

=  Tapa nospKHa 3aIl0JIHATBCS TOJIBKO TEM
MaTepuaIoM, I KOTOPOro IpegHa3HadYeHa.
3ariosIHeHVe Tapbl MaTepyaIoM C OOJIbIIIeN
yAeJIbHOV MacCOVI MOXeT CTaTh IIPUYMHON
IeperpysKu KpaHa WiV paspyIleHVs Tapbl

Puc. 3.22. MapkupogKa Ttapsl

® @ = E

[Ipasunvio Henpasuibro

".\-"'."',I“-'-Ialw': S =+ 5 m  Cpiryune v MeJIKOIITYYHBIE TPY3bI [JOJDKHEI
O PR
4 J:n’l’,"";‘, ST, acriosiaratbcest He Boire 100 MM oT ypoBHA
TR DA opToB (puc. 3.23). i1 ipenoTBpaliieHus
Iieperpy3Ku Tapsl Ha ee OOpPTY [I0JDKHA OBITH
Puc. 3.23. 3anonuenve Tapyi HaHeCceHa yepTa 3alloJIHeH VIS

=  IlomyXwakne v XygKvie Tpy3bl JOJDKHBI
3aI10JIHATE He Oostee 3 /4 oObeMa Taphbl.



OpakoBKa Tapbl

71 paOOTHMK, Ha KOTOPOT'O BO3JIOKEHa 3Ta
3BOIUTH OCMOTP Taphl KaXKAbIlt Mecs1l. He
ecTax IIpOM3BOCTBa PabOT HeMapKu

apKMNPOBK;
OopTOB;
OBIX pa3MepoB (0OBIYHO BO3HMKAIOT B CBAPHBIX I11BaX);
b 3aIIOPHBIX YCTPOVICTB;

H Oostee 10 % OT ITepBOHAYATBHOTO pa3Mepa.

BCHiponaibuiuk 00.1xeH neped HauaiLom padomsl u nepeo




NieHHas 6e30nacHOCTb Npu
yaTauum rpy3onoagbeMHbIX KpaHOB

HOV 0e30ITaCHOCTM  ® OmnacHple IIPOV3BOICTBEHHBIE OOBEKTHI

K KaTeropmmn OIIaCHBIX IIPOM3BOLCTBEHHBIX 00BEeKTOB
OTHOCATCA IIPEATIPVIATVIA VIV X 1EeXV, Y4aCTKH,
IUIOIIAIKM Ha KOTOPBIX:

-[I0JIy9al0TCs, VICIIOJIb3YIOTCS, IIepepadaThIBArOTCs,
XPaHATCS, YHUYTOXAIOTCs OITaCHBIe BelllecTBa
(BOCIUIaMeHSIOIIeCs], OKMCIIAIONIVe, TOpIoYle,
B3pbIBUaThle, TOKCUYHBIE);

(J111) TEeXHWYECKMX yCT ~UICIIOJIB3yeTCst 000pymoBaHme, paboTaroliee oyt
eMBbBIX Ha OIIaCHOM pasiierviem Oosee 0,07 MIla viv mpu TeMnepartype

oM 00BbeKTe, HeKOH Harpesa Bozibl Oostee 115 °C;

PBIB ¥ (MITV1) BHIOPOC -VMCHOJIB3YIOTCS CTAIIMIOHAPHO YCTaHOBJIEHHbIE
I'PY30IHOABEMHBIE MeXaHV3MBbI, 3CKaIaTOPBH,
KaHaTHBIe TOPOry, PyHUKYIIePHL;

TB.

praH yroJIHOMOYEeHHBIN B

b -I1I0JIYYarOTCA pacCIllaBbl YEePHBIX V1 IBETHBIX
JIEHHOVI 0e30I1acHOCTU

o0s1acTi mpo

MeTaJUIOB;
IIOJTHOMOYEHHBIM OPraHoM B 001acTu -BeJlyTCs TOPHBIe paboThl, a TaKXe paboThI B
MBIITUIEHHOV 0e30TIaCHOCTY SIBJISIETCS TIOJI3eMHBIX yCJTOBUSIX.
Dedeparvrasn cayx0da no 3K0402utecKomy, O0OBeKThI, Ha KOTOPBIX MMEIOTCS TPY30II0TbeMHBIe
MexHOA02UHeCKOMY U ATNOMHOMY HAO30pY KpaHBbI, OTHOCATCS K KaTeropmm oracHbIx. OTacHble
(PocTrexHan3op). IIPOM3BOICTBEHHBIE OOBEKTHI IOJIeXXaT perncTpaLyn

B Irocy1apCTBEHHOM peecTpe.



e

BIIIUICHHOT 0e3011acHOCTM
, OTpaHMYEeHNS,
aJIbHOM 3aKoHe «O
HOCTM OITaCHBIX

VMBHBIMI [IOKyMeHTaMMU SIBJISIOTCS
CTpOVICTBa 1 Oe30macHOM

VIV TPY30IIOBEMHBIX KPAaHOB» 1
CTPYKLIVIS IS CTPOTIBIIMKA
MY IIPOM3BOACTBY paboT r/m

, YIBEp>KIIeHHbIe

aI30pOM.

€HTBI TOCyJapCTBEHHOIO
IIPOMBIITUIEHHOM

Pezucmpayuro 06sexmob B
rOoCyJapCTBEHHOM peecTpe OITacHBIX
IIPOV3BOCTBEHHBIX 00BEKTOB OCYIIIeCTBIISeT
Pocrexnansop. Pervcrparinsa ocyiiects
JIAETCH B 1IeJISIX y4deTa OIacHBIX
IIPOV3BOACTBEHHBIX O0BEKTOB U 3KCIUTya
TUPYIOMIVIX VX OpraHM3aI L.

IIpousboocmbennvlit KoHmMpoas 3a
coOstozieHieM TpeOoBaHMI ITPOMBIIIIIEHHO
OesomacHOCTM 00s13aHa OCYIIEeCTBIISATD
OpraHm3anys, SKCIUTyaTUpYyolias OlacHbIV

eboBaHMA NpomMbILLIIeHHOU 6e30nNacHOCTHU

JKcnepmu3a npomvliieHHon deonacHocmu
— 3TO YCTaHOBJIEHVIE COOTBETCTBIISI OOBEKTOB
SKCHEePTN3bl TpeOOBaHMSIM ITPOMBIIIIIEHHO
Oe3oI1acHOCTI. DKCIlepTH3e o IeXKaT
IIpOeKTHas JOKYMeHTalVisd, TeXHYeCcKue
YCTPOVICTBA, 30aHN VI COOPY>KeHN Ha
OIIaCHOM IIPOV3BOJICTBEHHOM OOBEeKTe.

Obasameavtoe cmpaxoBanue
ombBemcmbertiocmuy 3a IpUIVHEHVe Bpeaa
JKI3HV, 3[0POBbIO MJIV VIMYIIIECTBY JPYIMX
JIVALL, I OKPY>KaIoIIeV IIPUPOTHOV Cpefe B
cjIy4dae aBapui Ha OIlaCHOM
IIPOM3BOACTBEHHOM 00OBbeKTe. [1JIs oracHbIX
IIPOM3BOICTBEHHBIX 00BEKTOB, Ha KOTOPBIX
SKCIUIyaTUPYIOTCS IPY30I0IbeMHble KPaHbl,
QDenepajIbHBIM 3aKOHOM yCTaHOBJIeHa
MUHVMaJIbHas crpaxosast cymma 100000 pyO.

[Tponyxkiiys, B TOM 4uciIe 30aHNs,
CTPOEHMSL 11 COOPY>KeHVI VIV CBsI3aHHBIe C
TpeboBaHMAMY K IPOAYKILIVIV ITPOLIeCChI
IIPOEKTPOBaHMs (BKJIIOYas M3bICKaHMs),
IIPOM3BOJICTBA CTPOUTEIILCTBA, MOHTaXa,
HaJIaZIKV, SKCIUIyaTaluy XpaHeHs, IlepeBo3a,
peayv3alyy 1 yTWIn3aliiv, BbIIOJTHeHVe

L e



.
ccrnenoBaHue

B U HeCYaCTHBIX
MX  9KC
o0s13aHa
OpraHbI

AHOBKIM aBapuyM WIM HeC4YaCTHOIO
PUOBITVSL TIpeNICTaBUTEISI OPTaHOB
a, e 3TO He IpencTaBiIseT
1 XKV3HW U 300POBBS JIIOIEV.

paKTy BOSHMKHOBEHVISI aBapUN
M [POWM3BOACTBEHHOM OOBeKTe
TeXHMUYECKOe paccieloBaHue ee

CKOe pacciiefioBaHMe IIPpUYMH
| aBapmy IIPOBOAMTCS CIIEIIVAIbHOVI KOMVICCHE,
BO3IJIaBJIIEMOWI IIpenacTaBUTeIeM
PocrexHaz3opa win ero TeppUTOPUAIIBHOIO
opraHa. B cocraB yKasaHHOU KOMMCCUU
BKJTIOUAIOTCSI ITPECTaBUTEIV OpraHwm3aImm,
SKCIUTyaTUpYyIoIen OIIACHBIN
IIPOM3BOICTBEHHBII 00bekT. DrHAHCHPOBaHVIe
pacxomoB Ha TeXHMYEeCKoe paccieaoBaHve
OPpUYMH aBapum OCYIIIEeCTBIISIETCS
opraHmsaieni, SKCIUIyaTUPYIOIIe OIacHbI
IIDOM3BOICTBCHHBIII OOBEeKT, Ha KOTODOM

INopsimok pacciiemoBaHMS HECYACTHBIX CJTydaeB Ha
IIPOV3BO/ICTBE

PacciemoBaHmio M ydeTy IIOHjIeXaT HeCUacTHBIE
cJlydayt ~ Ha  IPOM3BOACTBE,  IPONCIIENIIe  C
paboTHMKaMy TIpM WCIOJIHEHUW WMM  TPYHOBBIX
o0si3aHHOCTEVI 1 BBIIOJIHEHWMIO PabOTHI IO 3aIaHMIO
opraHmsauym. PacciremoBaHve IIPOBOOAUT KOMVICCHS,
HasHaYeHHas IIPVKAa30M PYKOBOIUTEIS ITPEIIIPUSTISL.
Kaxgemt paloTHMK Wi YIIOJTHOMOYEHHBIVI VM
IIpefICTaBUTeIb VIMeeT IIpaBO Ha JIMJHOEe ydacTue B
pacciefoBaHMII HeCYacTHOro ciydasd. Pacciemosarme
IIPOBOAMTCS B T€UEHUV TPeX THeTL

Cityuant ¢ TsDKeJIBIM VCXOHAOM, CMepTeJIbHbIM
MCXO/0OM, I'PYIIIIOBbIe HeCYacTHBIe CiIydau pacciiefyer
KOMMCCHS C y4YacTvieM I'oCyJapCTBeHHOI'O MHCIIEKTOpa
Tpyda. Takme HecuacTHble cCjly4day MIOJDKHBI OBITh
pacciieloBaHbl B TedueHue 15 mHer.

PaccirienoBanme cjiydaeB C TsDKeJIBIM  VICXOIOM,
CMepTeJIbHBIM ~ WMCXOJOM, TPYIIIOBBIX  HeCYacTHBIX
cJIy4aeB, CBS3aHHBIX C SKCIUTyaTalyer KpaHOoB, pacciie
AyeT KOMVCCHs, HasHadaeMasl IIPVKa30M PYKOBOAUTEJIS
TepPUTOPUAIIEHOIO opraHa Pocrexnagzopa.
Bosriapiger ykasaHHYIO KOMWCCUIO —IIpefcTaBUTeNb
(rocymapcTBeHHBIV MHCIIEKTOP) PocTrexHaasopa.

ITo pesynpTaTam pacciieqoBaHMs COCTABIISIIOT aKT I10
dopme H-1 (HecuacTHBII Cily4yaym Ha IIPOM3BOICTBE).
OmmH  5K3eMIUIIp aKTa [O/DKeH ObITh  BbIIAH
IIOCTpajlaBIIeMy, BTOPOV SK3eMIUIIp XpaHUTCI Ha
OpeAnpvIATiA B TedeHve 45 JieT.



 OCBuaeTeribCTBOBaHMe KpaHa

eJIbCTBOBaHME KpaHa m  OrBercrBeHHBbIE JIMIIA:
BKJIFOUQIOIINII €T0 PyxoBopyress opraHu3aliviy, SBJIsSIOIIeVICs
51 KOHTPOJIbHBIM BJlajiesIblieM KpaHOB, VIV OpTraHu3aliny,
baboTy MOIDKHBI SKCIUTyaTUPYIOIIer KpaHbl, JOJDKeH
Ha3Ha4YMTh OTBETCTBEHHBIX CIIeIVaJIVICTOB!
m  MHEKEeHepHO-TeXHMYeCKOro paboTHMKA
(VTP) o Hamg3opy 3a be3omnacHoOM
SKCIUTyaTalyierl FPy30I0beMHBIX

KPpaHOB;
O TP, oTBeTCTBEHHOTO 3a cofjep KaHvie
IPY30II0bEMHBIX KPAaHOB B VICIIPABHOM
COCTOSTHUI;
pmn T/ICI'IBITaHT/IH) — He pexe ® JIVIIO, OTBETCTBEHHOE 3a De3oracHoe

oaa. IIPOV3BOICTBO pa60T KpaHaMI1.
[ JOITyCKaThCs K padoTe,

d JaTa TEXHMYECKOI'O

3 paboTe KpaH J10/DKeH OBbITh

cHabxeH MmabAuyHOIl, Ha KOTOPO

YKa3bIBaOT: _
PEeruCTpalIOHHBIVI HOMED;
" TIACTIOPTHYIO TPY30TIOTLEMHOCTH; BHIVIMAHWE! JIviio, oTBETCTBEHHOE 3a

Of ,tl',aTBI CJ'IG):[YIOH.[@I‘O YJaCTMYHOI'O M ITIOJTHOI'O 6e30HaCHoe IIPOM3BOIICTBO D a6OT
TEeXHMYECKOTI'O OCBUAETEe/ IbCTBOBAHA. - B
KpaHaMT/I, ABJIAECTCA HeHOCpeHCTBeHHblM
DYKOBOIMTEJIEM CTPOITAIBITINKA.




I napHkii
HHKeHep

WUTP no nagsopy
3a Ge3onacHoi IKCIUTyaTaimen
IPY30OHOIBEMHBIX KPAHOB

Pocrexnayusop

WUTP, orpercreennbii 3a Jluo, oTBETCTBEHHOE 33
COJlepyKaHue KPaHOB HesonacHoe MpOU3BOJICTBO
B MCIIPABHOM COCTOSHMM pabor Kpanamu

Kpanopmux Crponanbumx

Puc. 4.1, Crpykrypa Haa3opa 3a Ge3onacHoi 3kcnayatayuei KpaHos




‘nuua oTBeTCTBEHHOro, 3a 6e3onacHoe
DON3BOACTBO pPaboT KpaHamMu

KpaHaMmu B
ACHOCTWY,

/1 VI HeaTTeCTOBaHHBIVI ITep

1e00X0IMIMOe YICIIO

DB, a TaK)Ke HeOOXOOMMOCTb
QJIBIIVKOB;

BaTh KPAHOBIIIKOB
0 Oe3omacHOM

eIICTOLAIIEVT PaOOTHL;

 CTPOHaIBIIVIKOB

VI 3HaKaM¥ 1 3aITHBIMM

KOKe CpeficTBaMI U

VI It Oe3011acHoOro

IIPOM3BOJICTBa PadoT;

- He [JOIyCKaTh VCIIOIb30BaHMsA
ieMapKIPOBaHHBIX, HEVCIIPaBHBIX VWIN He
OOTBETCTBYIOIINX XapaKTepy 1 Macce rpysa
bEMHBIX I'Py303aXBaTHBIX IPUCIIOCOOIIEHNTI 1
TapbL;

- CJIEIUTD 3a BBIIOJIHEHVEM KPaHOBIIVKaMU 1
CTpoONaIbLIVKaMV IIPOM3BOACTBEHHBIX
VHCTPYKIIUV, IIPOEKTOB IIPOM3BOCTBa paboT 1
TEeXHOJIOTMYECKIX perjlaMeHTOB.




PEBOBAHUA BE3OIMNACHOCTU MNMPU BbINMOJNTHEHUA
TPOIMAJIBHbIX PABOT (CM. MHCTPYKLMUIO).
DBKA KPAHOB HA KPAIO OTKOCA KOTJIOBAHA
(KAHABDI).

1. YcTaHaBnuBaTh CTPErioBble CaMOXOAHble KpaHbl Ha Kpato OTKoca
KOTfioBaHa (KaHaBbl) MOXHO Npu yCrioBum cobntogeHnsa pacCTosIHUN,
KasaHHbIX B Tabn. 1. [pyn HEBO3MOXXHOCTU COBNIOAEHNS ATUX
)ACCTOSAHMUI OTKOC O0STKEH ObITb YKpenmeH B COOTBETCTBMU C MPOEKTOM.

abrmmra 1
[uHVIMaTbHBIE paccTOsHYS ( M. ) OT Havajla OTKOCa KOTJIOBaHa (KaHaBbl) [0 OJIVDKAIIMX OIOp KpaHa

['11yOuHa PaccrosiHMe OT Havajla IpM IPyHTe OTKOca 0 Kpas ( He HaChIITHOM )
KotioBaHa, JIOIL. OIIOPBI
KpaHa , M.

IlecyanbM 1 Cynecua Cymmnanc I'mvnawmct JleccoBuoHbIM,

I'PaBUIITHBIM HOM TOM oM CyXUM
1.5 1.25 1.00 1.00 1.00
3.0 2.40 2.00 1.50 2.00
4.0 3.60 3.25 1.75 2.50
5.0 4.40 4.00 3.00 3.00
6.0 5.30 4.75 3.50 3.50



KpaHOB BO/IM3U JIVHUN

accrostHvy Oirvoke 30 METPOB OT KpaHa /10 O7vpkariero rpoBoyia, HO He B OXPaHHOVI 30He
 JIDOIL '

POM3BOICTBE PabOTHI B OXPaHHOW 30HE JIMHIM 3JIeKTpollepeiad WIN B IIpefiesiax
TaHOBJIEHHBIX [ [paBrytamMyt oxpaHbI BBICOKOBOJIBTHBIX JIEKTPUYECKIX ceTevl, Haps/-
OBITE BBIZIaH TOJIBKO PV HAIMYNMM paspelleHns opTraHn3aluy, SKCIUTyaTUpPYIoen
KTportepenaun. Eciu kpaH ycraHosiieH B mpeeiax 30 MeTpoB, OJIHaKO Ha TaKOM

ot JISII, uTo 30Ha ero JericTBUM He 3aXOAUT B OXpaHHYI0 30HY JIDII- paspemenns

1 He TpebOyercs.

OpTraHM3alMy IIPOM3BO/ICTBA PadbOT BOIM3M JIMHN 3JIeKTpollepeiadn, BbIaumn
Hapsa-J0IlycKa 1 MHCTPyKTaXka pabourix JOJDKeH yCcTaHaB/IMBaThCs IIpUKa3aMy Bilajiesiblia KpaHa |’
IIPOV3BOANUTEII paboT.

4, Hapﬂﬂ,-,ILOHYCK JOJDKeH OBITH IOAIIVICaH NVPEKTOPOM TJIN I'JI. IHKEHEPOM WJIN NPYyI'VIM
PYKOBOIAIIEM JIMIIOM YTBEP XKAEHHBIM ITPVIKA30M.

5. Hapsan-mronyck mojDkeH BBIIVCHIBATE B 2 SK3eMIUIApax: OAVH BblZlaBaTh Ha PyKV KPaHOBIIMKY, 2
5K3eMIUISIP XPaHUTCA B CIIELMAIbHO I1allKe Yy JINIIA, OTBETCTBEHHOIO 3a Oe30I1acHOe IIPOM3BOICTBO
paboT KpaHamL.

= Perucrpariuio Haps10B-I0IIyCKOB TpeOyeTcs BeCT B XXypHaJle yueTa BblIa4yy HapsIoB-
noyckoB. Cpok xpaHeHMsI BTOPBIX 9K3eMIUIIPOB HaPsI0B - JOIIyCKOB 12 MecsIies.
OdopMiTtere BBIIIVCKA M DermMcTpaliviv HaDSI0OB- IOIIVCKOB BO3JIaracTcs Ha JIVIIL,



PaboTta cTpenoBoro caMmoxogHoro KpaHa B6nmsu
NUHUM 3neKTponepeaayn

Bo BpeMsi YyCTaHOBKM BbIHOCHbIX OMOpP MALWWHUCT
AOJHKEH HaXoAUTbCA BHE KabuHbl KpaHa

e3anpeLlaeTca ycTtaHaBAMBaTb CTpenoBon KpaH 6nmxe 30 M.
OT KpaWHeu BbICTynawwen 4acTtm KpaHa uam rpysa Ao
6amxanwero Nnposoaa JIMHUN 3M1eKTponepenaym

o[lpn Heobxoammoctn pabotatb 6Gamxe 30 M. ot BJl
KPaHOBLWMKY BbldaeTcsa Hapsag-gonyck. [Ana paboTtbl B
OXpaHHOM 30He TpebyeTrca 0oMOpPMUTL  paspelleHune
Bnagensua BJl

NMopsaok ycTaHOBKU KpaHa Bonu3u Bl

.OTBETCTBEHHbIN 3@ 6e30nacHoe

Npou3BOACTBO paboT onpeaensieT Mecto HanpsokeHue | MuHuMarnbHoe

e H10BKW KPEIgEy BO3AYLUHON | paccTosiHue A0

nnHun, KB onmxanwero
nposoga BJl, A,

wm——OXPAHHAR 3OHB e .KpaH ycTaHaBMBalOT Ha BbIBPaHHYIO
Hanps»xkeHne FoE=RUITERO LR nowaaKky, 3a3eMIS0T NEPEHOCHBIM
BO34YLUHOW NNHUMK, 30HbI B,M 323EMJ/IMTESNIEM U BbICTABNSAOT BbIHOCHbIE
onopeobl.

kB
3.0TBETCTBEHHbIN 3a 6e30nacHoe
B. 1A0 BaxTEHHOM XypHase KpaHoBLLMKa:
Cs. 20 go 35 "YCTaHOBKa KpaHa Ha yKa3aHHOM MHOMN Cs. 20 oo 35
MecTe nposepwun. PaboTy paspewato.” _—
Ca S noiio 4.MaWnHNCT KpaHa NepeBoAUT CTpeny 13 Ce. 35 po 110 3,0
Ca. 110 10 220 TPaHCMOPTHOrO NOJNOXeHNs B pabouee. Ce. 110 0o 220
5.0npenenstoT onacHble 30HbI paboThl
Cs. 220 go 500 KpaHa, BbICTaBASAT CUrHANbHbIE Cs. 220 go 400
orpa)xaeHus.

M




ble paboTBI M CKJIaAVpPOBaHVe
azax, IUIOMIAIKAX JTOJDKHEI
OJIOTTIECKVIM KapTaMm

V3K M pasTpysKu
TeXHOJIOTVIIECKVIM
TBePXXIEHHbIM B

pasrpysKu

TaHOBJIEHDI

ompeneyieHbl  MecTa
Opy IlepeMelleHuIt TIPy30B, a Takxke
Ofla Ha 3CTaKajbl VI HaBeCHbIe IUIOMIAIKMA.
OfleVl B IIOJlyBarOHax IIPW 3arpyske U
IaMVI He JTOITy CKaeTCsl.

MEJIKOIIITY YHBIX TPy30B JOJDKHO
B CIIelrMaJibHO JJTA 3TOro
(0178 Tape, IIpv 3TOM JOJDKHa VCKIIIOYaTbCs
ITTaJTIE€HV OTAEJIBHBIX I'PY30B.

1TVie 00s13aHO BBIBECUTDH Ha MecTe
ODOT CIIMCOK OCHOBHBIX IIepeMeIlaeMbIX

KpaHOB I'pP asaHMeM WX MacCcCHhI. KpaHOBH_[T/IKaM n
CTPOIIaJIbIIVIKa Y 06CJ'[y KVBaroIIImm CTpeJIOBbIE
CaMOXO/THbIe KpaHbI IIpUMBENEHM CTPOUTEJIBHO-

MOHTaXHBIX pabOT, TaKOW CIIVICOK IOJDKEH OBITh BhIIAH Ha
pyku. IlepemerneHne rpysa HeM3BeCTHOW MacChl JIOJDKHO
IIPOM3BOAMTBECS  TOJIBKO  IIOCJIe  OIpefesieHust  ero
aKTIIeCKOV MacCHlL.

5. He pomyckaercs HaxoX[eHWUe JIIOfeVI U IIpOBeieHVe
Kakux-Jimbo  paboT B mpeferiax IlepeMellleHUs TPy30B
KpaHaMM, OCHAIIeHHBIMU TIpeiipepoM TUIM MarHUTOM.

OllcOOHBEIe paboure, 0OCITyXMBaroIllye TaKye KpaHBL
MOTYT JIOIIYCKaThCS K BBIIIOJIHEHVIO CBOVIX OOSI3aHHOCTEN
TOJIBKO BO BpeMs IlepephiBaB B paboTe KpaHOB U II0CIIE TOTO
KaK Tpevidep WIM MarHUT OyayT OIyIIeHbI Ha 3eMJIIO.
Mecto mpomsBopcTBa pabOT TaKMMV KpaHAMV JOJDKHBI
OBITH Orpak/ieHbl 1 OOO3HAYeHBI IIPeNyIIpeIUTeIbHBIMI
3HaKaMIA

6. He ponyckaetcs mcniosb3oBaHme rpevidepa 111 HogbeMa

7. KaHTOBKa rpy30B KpaHaMV MOXXeT IIPOV3BOIUTLCS Ha
KaHTOBAJIBHBIX IUIOIITAZKaX VIJIV B CIIEIIMaJIbHBIX OTBEOEHHBIX
MecTax. BeIIioTHeHVe Takovi paboTHI pa3pelaeTcs: TOIIBKO I10
3apaHee COCTaBJIeHHOVI TeXHOJIOT W, TTIe OTPaKaroTCs
TTOCITeI0BATEIbHOCTE BHIITOJTHEHVIS OTIepallnii, CTIocod CTPOITOBKM
rpys3a ¥ yKasaHus 110 0e30I1acHOMY BBIIIOJIHEHMIO PaboT.

8. Ilpu paboTe rpy3onogbeMHOV MaIlIHbI He JOITyCKaeTCs:
- BXOJl, B KaOVHY I'py30I10/TbeMHOVI Malll/HbI;

- HaXOXJIeHVie JIFoJIer Bo3Jie pa60Tanu_1ero CTPEJIOBOI'O
CaMOXOIHOI'O MJIN OaIrteHHOro KpaHa BO M30eKaHMST 3aKaTsL VIX
MeXny HOBOpOTHOT?I " HEHOBOpOTHOT?I HacTsAMM KpaHa,

- IlepeMeleHve JIoeVt VIV Tpy3a C HaXOAAIIVIMY Ha HeM
JIFOITBMIA.

- HObeM JIIoJIeVl KpaHaMV MOXKeT IIPOM3BOANUTECS B
VICKJTFOUMTEJIbHBIX CTydasix VI TOJIBKO B CIIeIaIbHO
V3TOTOBJIEHHOV KaOviHe 110cie pa3paboTKy MepOIIpMsTI
obecrieunBaroIyx Oe30macHOCTS mofiert. Takas paboTa moyDKHa
HPOV3BOANUTHCS I10 CIIeIMaIbHOVI MHCTPYKIINV, COITIaCOBaHHOVI C
opranamu PocrexHamzopa;

- ITOJIb30BaHVEe KOHIIEBbIMI BBIKITIOUATEISIMI B KaUdeCTBe pa60qv1x
OpraHOB IJIsI aBTOMATMYEeCKOV OCTaHOBKV MeXaH3MOB, 3a
VICKITIOUEHVIEM CJIydasi, KOTIa MOCTOBOVI KpaH ITOAXOINUT K
IIOCAIOYHOVI IUIOIIAIKE YCTPOEHHOVI B TOPIIE 3HAHVIS;

- paboTa Ipu BEIBEJIEHHBIX 13 JIEVICTBIIS VIV HEVICIIPABHBIX
npnbopax 6e30IacHOCTY VI TOPMO3O0B.



VI MaIlIHBI He [JOITy CKaeTCsI:
IATITHbI;

er0 CTPeJIOBOI0 CaMOXOJIHOTO MJIM DallleHHOro KpaHa BO M30eXaHws
OPOTHOV YacCTsIMV KpaHa;

IIVIMYL Ha HeM JTIOIbM.

5CsL B VICKJTIOUIMTEIIbHBIX CJIyYasiX VI TOJIBKO B CIIEIaIbHO
IPUATIUI ODecIieunBaronmx 0e30acHOCTh JTroer. Takasa

IofleVl KpaHaMy MOJKeT ITPOM3BO
HOVI KaOVIHe T10CiIe pa3paboTKM Me

B TOpIIe 37aHVis;
BBIBEJIEHHBIX 13 [IeVICTBYIS VIV HeMCIIPaBHBIX Ip1Oopax 6e3011acHOCTI 1 TOPMO3O0B.

asix, Korja 30Ha, 00ciTy XK1BaeMasi py30I10TbeMHOVI MaIlIVIHOVI, II0JTHOCTBIO He

2TCs1 113 KaOVHBI KpaHOBIIVIKA, ¥ TPV OTCYTCTBUM MeXIy KPaHOBIIVIKOM U CTPOIa/IbIIIKOM
ecpOHHOVI CBsI3M /1151 Ilepejaull CUTHAJIOB CTPOIIaIbIIKa KPaHOBIIVIKY JTI0JDKeH OBbITh
HaIbIK. CHUrHasIBIIMKaMM MOTYT OBITE pabourie TOJIBKO 13 YMciIa aTTeCTOBaHHBIX
CTPOIIaJIBIIVKOB, Ha3Ha4YalOTCs OHM JIMIIOM, OTBETCTBEHHBIM 3a Oe30I1acHoOe IPOM3BOJICTBO PabOT KpaHaMIA.
Yy1cI10 CTPONasIBIIMKOB, 00C/Ty KMBAIOIIVIX OAVH KpaH, OIIpele/IsSoTcd agMUHUCTpalient IpepusTis.
[Tpu pabote aByX 1 0ojiee CTPONAIBIIMKOB OAVH M3 HIX Ha3HavaeTCs CTapIIVIM.

10. Ha mpenmpusaTiy ycTaHaB/IMBaeTCs eIVHBIV IIOPSAI0K OOMeHa CUrHaJlaMi MeXX1y CTPOIaIbIIKOM U
KPaHOBIIIVIKOM.

11. ITpu Bo3BemeHMM 3aHN 1 COOPY>KEeHI BEICOTOV Oojlee 36 M JOJDKHA IIPUMEHSITHCS [IBYXCTOPOHHSIS
pajiioIieperoBOpHasi CBsA3b. 3HAKOBasd CUIHaJIM3allVsl U CriCTeMa oOMeHa CUTrHaJlaMu IIpu
PaioIIeperoBOPHOVI CBSI3V JOJDKHBI ObITh BHECEHBI B MIHCTPYKIIMM KPaHOBIIVKA M CTPOIIasIbIIVKA.



CknagupoBaHue rpy3oB

I'pysbl JOJDKHBI YKIIaJBIBaThCSA TaK, YTOOBI VICKIIIOYaIach
OIIACHOCTH VX I1ajleH s, ONPOKWIbIBaH, pa3BajlVIBaHVS 1
obecrieunBaIich JOCTYITHOCTD ¥ 0€30I1acCHOCTD VX BEIEMKM
IpU BbljJaye B IIPOM3BOJICTBE VIV IIPV IIOrPY3Ke [IJId
OTIIPaBKL.

Kaxnas metab, KaXablii MaTepuast Tpe6yeT OIIpeIeIeHHOTO T ——
criocoba YKIIQIIKI VI XpaHeHs, COTJIaCHO IIpaBvIaM 1 30_

HOpMaM YKJIafgKy Ha IIpy 0ObeKTHOM CKJIaJie B COOTBETCTBUN
¢ 'OCT 12.3.009-76.

Yxiajika rpy3oB (Ha HOrpy304YHO-pasrpy304YHbIX IUIOMIAIKaX
Vi B MeCTax BpeMeHHOI'0 XpaHeHWsI) BIUIOTHYIO K CTeHaM
37laHMs, KOJIOHHaM 11 000pyI0BaHMIO, IIITa0esIb K IITabesTo
He JIOITyCKaeTCs. ' 200300

(c BbIpC3aMH)
Paccrosruie OT rpysa v CTeHbl, KOJIOHHBI IOJDKHO OBITH He
MeHee 1 M, MeX]1ly TPy30M U HepeKphITreM 30aHVs - He
MeHee 1 M, MeX]1y I'py30M I CBeTIIbHUKOM - He MeHee 0,5 M.

YyryHHbIe TPYOB! CKIaIMPYIOT Ha JIepeBsSHHbIX ITOJIK/IaKax
B IITabeJIsl BBicoTom He Oojtee 1,5 M. Yncsio Tpy©O B mtaberte
He JI0JDKHO HPEeBBIIaTh 3HaYeH NI, IIpVBeIeHHbIX B Ta0s1.2.

He Goaee aByx
SPycCOB

Ha pwc.14, 15 mokasaHbI CIIOCOOBI CKJIaIVIPOBaHS
JKeJIe300eTOHHBIX KOHCTPYKIIMI 1 MeTaJIOIIpoKaTa

Puc.14. CkinagupoBaHue >Kej1e300eTOHHBIX
KOHCTPYKIIVV

a - IUINT JIEHTOYHBIX PYHIaMeHTOB; O - cBail; B -
IUTAT W ITaHeJIeVi IepeKpPhITHIL; T - PyHIaMeHTHBIX
OariMaKkoB 1071 KOJIOHHBL; [T - [TOJIKPaHOBBIX DaJIOK; €
- HeHTpudyrnpoBaHHbIX orop BJT; x -
dpyHIaMEeHTHBIX CTEHOBBIX OJIOKOB; 3 - KOJIOHH; U -
CTEHOBBIX ITaHeJIel B KacceTax; K - KOoJIell KOJIO/IIIeB
BBICOTOVI He Dostee 2,5 M




MecTa 3anpeLlieHHbie ANns CKNnaaupoBaHus
rpysa

MecTo IS yKiIaK IPY30B JOJDKHO
OBITH IIOITOTOBJIEHO, OYMIIICHO OT
CHera v JIbJia. 3alrpeniaeTcs
yKJIaZbIBaTh IPY3bl Ha JKeJle3Hble 11
aBTOMOOWIIBbHBIE [JOPOTY, Ha
IIeIIexXoIHbIe [JOPOXKKY, Ha
TOKOITPOBO/IbI, BOIO- U
rasoIpOBO/IbI, Ha ABVDKYIIVECS
TPaHCIIOPTHBIE CPeJICTBa.
3alipelaeTcs IpUBaIMBAaTh IPy3bl K
3abopawm, mrrabessaMm 1 JIp.
KOHCTPYKILIVISIM, He
IIpe/iHa3HaYeHHBIM 1)1 3TOTO.

Pnc.15. CxinagupoBaHue

MeTa UIoOIpoKaTa

a - HpoPWIMPOBAHHOTO JINCTA; O -
IIIBEJUIEPA; B - MEJIKOCOPTHOTO
MeTajUla B CTeJUIaXW; T -
MeTaJUIMYEeCKOro JIVICTa B CTeJUIaXy;
11 - apMaTypHOV CEeTKM B IITales1n; e
- Tpy0 Mastoro guamerpa (57 ... 133 il
MM); 1 - mepeBsSIHHBIT HACTWII Bucoru_|
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He Gonee 3 m

He Gonee 1,5 M
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Ha pnic.16 nmokasaHbI criocoOb!
cKIagupoBaHud TpyO. ITpu yxiaake
mrabesis (cM. puc.16, r) Ha He
BBIPOBHEHHOV IUIOIIA/IKe IO, HVDKHU ; .
A1, KJTagyT HOAKIanKy cedeHnvieM 80 x T H ‘ 80x160 | 100200
00 MMm. I'%Ipm yKJIaJIKe >KejIe300eTOHHBIX = biicoth- Fbsicorsr
TpyO B 1mITabesib (cM. puc.16, )
HOAKIIaIKV KJIaly T IapajulesIbHO M0]]
LVUINHIPWYECKYIO 4acTb TpyObl. TpyObl
yKJIa[IpIBAIOT TaK, YTOOBI pacTpyObl ABYX
COCETHVIX PsAI0B ObUIN HallpaBJIeHbI B
pasHble CTOpOHBL. TpyOrI HOC/IeIyoIIero
pslia paciiojiararoTcs IepreHIVIKYIITPHO -
TpyOaMm mpepiyiero psiga. TpyOsr
auamerpoM 1400 MM m Oostee
yKJIa[bpIBalOT B OAVH psfl. TpyObl
aviamerpoM MeHee 100 MM 11 cTep>XKHEBYIO
apMaTypy CKJIa[IbIBalOT Ha CTeJUIaXKax
VIV B IHBEHTapPHbBIX MeTaJUINYeCKMX
ckobax.

He Go:tee 2 m
He Gonee 3

|

=
pof S
—
o
o
=
<
o
2
==




HPVOEI Anametpom meHe 500 MM cknagmpyloT B LWITabend
BBICOTON 40 2 M Ha Noaknagkax u npoknagkax c
KOHLIEBBIMW YyOpaMM.

Ha pwic.17 nokasaHbI criocoObl
CKJIaZIpOBaHWs JlecoMaTepuaios. [ Ipu
CKJIaZIVIpOBaHMI KPYIJIOro Jjieca (cm. puc.17, a)
IUIOIIAJIKY IS CKJIaAVPOBaHVISA OUMIIAIOT OT
CYXOVI TpaBbl, KOPBI, LIeIIbl VIV HOKPBIBAIOT
CJIOeM IIeCKa, 3eMJIVI VIV FpaByisl TOJIIIVIHO
He meHee 150 mm. [Tpoxankm
yCTaHaBJIMBAIOT CIMMETPVYHO IIPOA0JIEHOM
ocy mITadesisa He fasiee 4eM 1 M OT TOPILIOB
OpeBeH ¢ Kax1o11 CTOpoHBL. JIlecomaTeprasibl
YKJIaJIBIBAIOT KOMJISIM VI BepIIVIHAMM B
IPOTVBOIIOJIOKHBIE CTO%OHBI VI BBIpaBHVBAIOT
€ OJIHOW 13 CTOPOH 1ITadesrd. KoHIipr
JlecoMaTepuasIOB He JOJDKHBI BBICTYIIATh /
0osiee uem Ha 0,5 M. ' = 2502250
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He Gonee % L(B)

Puc.17. CkiiagupoBaHMe jiecoMaTepuaioB
a - KpyIJIblil Jlec, O - psigHast yKIagka
MJIOMaTepuasIoB; B - YKIIaJgKa
HyIoMaTepyajioB B KJIETKY; T - CyXot Opyc,
IIIIAJIBL IPVI pyYHOM yKIIaake; 1 - ymop; B -
IDIVHA IOOKIAaKL L - mymmHa
rioMaTepuasia

"

He Gonee —; 1(B)




rpy3oB AOMKHbI obecnevynBaTb:

1, IIaKETOB 1 I'PY30B,

POBaHVISI CPELCTB 3aIThI
VI TIO’KapHOVI TEXHVIKVA;

B OS,JIY]I[HBIX ITOTOKOB HPVI
/ V.[CKYCCTBGHHOVI BEHTWIALIIN
aJ1ax,

peboBaHNI1 K OXpaHHBIM 30HaM

FDKEeHEPHb
SHeprocHaOXe



Q
8= ¥ cosa.
e
N - YIMCHO BETBOA;

o = YIon HakNnoHAa BETBH K BERTHRANA

O6wue npaBuna ctponoBKku. CTponoBKa rpysa

2,3 n 4-BeTBeBbLIMU CTPONaAMmn

ITopsamok cTpOIIOBKM
3alleIUIATh IPY3 CJIeflyeT TOJIBKO B
COOTBETCTBMV CO CXEMOVI CTPOIIOBK,
VICII0JIb30BaTh, €CJIVI HEOOXOIVIMO OTTSDKKVI;
KPIOK JOJDKEH CBOOOTHO 3aXOAUTh B 3eMs
eIV,
I'Py3 CTPOIIYIOT 3a BCe MeTIIN,
IIpeyCMOTPEeHHBIe IIPOeKTOM /I [I0IbeMa;
BETBVI CTPOIIOB JIOJDKHBI IMeThb OVHAKOBOE
HaTsDKeHVe, VI YTOJI MeXXly HVMM He JI0JDKeH
rpesbiaTs 90°;
CTPOII HaKJIaJIbIBaeTcs 0e3 y3JI0B 1
IIePEeKPYTOK;
HEeVCII0JIb30BaHHbIe KOHITBI MHOTOBETBEBOIO
CTpoOIla 3aKPeIvILIoT TaK, YTOObI OH IpU
IiepeMelleHI TPy3a He 3a7eBajv
BCTpeyarollecs Ha IIy Ty IIpeIMeThl;
3anpemniaercs:
IIO/IBeIIVBaTh I'Py3 Ha OOVH POr IBYPOroro
KPIOKa;
3a01BaTh KPIOK B MOHTa)KHYIO I1eTIIIO;
IIOIIPaBJISATh BETBY CTPOIIa B 3eBe KproKa
%HapaMI/[

acueT HaTsDKeHUs CTpoIia
ITpu macce rpysa Q(T) HaTsDkeHMe S(T) B
Ka’X[IOVI BeTBU OIIpeeIsioT 110 PopMyIIe:



TV Pasrpy3KOoV ITOJTyBaroHOB

0 paboT Kpa 0 TeXHOJIOTMYeCKVIM
DHAJIBIIVIKY paspelnaeTcs HaXOAUThCs B
BaroHe TOJIBLKO JIJIsI OTLIENIKY VIV 3alleTIKy

3a, KOIJla IPy3 OMYIIeH U CTPOIIbI Oc/IabiIeHbl.
TO/beMe VI OITyCKaHWV I'Py3a CTPONaJIbIIVIK
IOKVHYTh IT0JTyBaroH.

VIV pasrpy3KoVl aBTOMAIIH

OZLTCS IO TEXHOJIOTMYECKM KapTaM II0f,
peICTBEHHBIM PyKOBOJICTBOM JINIIa,

BEHHOTI'0 3a Oe3011acHOe IIPOM3BOICTBO PaboT
. MarHa mo/pKHa ObITh yCTaHOBJIEHA Ha
BIVI TOPMO3, HaXOXIeHe JIIoIeV B KabOwmHe
1 B Ky30Be aBTOMOOWIIsSI He JIOITy CKaeTCsl.
Crpona/IbIuK He J0/DKeH HaXOOUThCS B Ky30Be
aBTOMOOWISE IIPY IIOIbeMe 1 OITycKaHMM Ipy3a. OH
MOXXeT HaXOIMUThCA B KY30B€ TOJIBKO IS OTLIETIKI
VIV 3allelIKy FPpy3a, KOrja rpys3 OIyIeH ¥ CTPOIIb
octabsiensl. Ilorpyska 1 pasrpyska JOJDKHBL
BBITIOJTHATBCS 0e3 HapyIIeHs VX PaBHOBECHS.

Puc. 2. CtponoBka MeTaJjia

3arpy3Ka u pasrpys3ka nonyBaroHoB

Y20n mexcdy Bembamu
cmponof ve Gonee 90°

k\— Z

Puc. 3. IlToagbem Merauia




peaeneHns Macchbl rpysa

= IDIoTHOCTB 3aBVICUT OT
MaTepuasia rpysa.
[ TmoTHOCTB Xemne3a-7,8 T/ M3,
BOOBI-1T/ M3,

= beroHa-2,5T/M?3,

N nepesa-0,6-0,8t/m3

accy rpysa Takx
DITPpeesINTD 10

OObemM=[IHa X IIPVIHA X Bbl
- coTa



dJfinda- UHCTPYKLUUA



buer 1 .
1.YcrporicTBo MOCTOBOTO KpaHa. TexHudeckne xapakTepucTi
2.06s13aHHOCTY CTpONaJIbIIMKa TPV HObeMe Ipysa (MHCTPYKI
3.006mmme oHsATNS 0 KO3 duIeHTax 3araca MpOYHOCT KaHATOB,
4.OmnacHble ¥ BpeJHBIe ITPOV3BO/ICTBEHHbBIe (PaKTOpPhI. besoriac
buer 2

1.YcTporcTBo cTpesioBoro aBTOMOOVMILHOTO KpaHa, ero
CTpeJIbI)

2.IlopsaaoK orycKaHMs IPy30B B MeCTa, pacIIoJIOKeHHbIe

3.Kakwe Buapl crHamsanyy IPUMeHSIOT IIPY IlepeMelleH
4.JTviiiensupoBaHVe B 0071aCcTV IPOMBIIUIEHHOV! 0e30I11aCHOCTH

bwter 3

1.Kaxumu mpubopamm 1 yCcTporicTBaMy 6e30I1acCHOCTI 000 PYAYIOTC
2.00s3aHHOCTY CTpOHaJIbIIIMKa PV TPAaHCIIOPTUPOBKe Ipy3a KpaHoO
3.Kaxnie GpraroT cTpombl? VIX MpevMyIIecTsa vi HeOCTATKA.
4.CrpaxoBaHye OTBETCTBEHHOCTY 3a PUYN > Bpezia 1Py SKCIUTyaTaly
buter 4

1.Kaxne mpubopsI 1 ycTporicTBa 6e30macHOC

4 I1lym v BuOparys, X BO3[IeViCTBIe
buter 5

1.Kiraccudpmkariys KpaHOB MO TUIIaM

2 KTo orycKaeTcst K CaMOCTOATEIbHOM |
3.Ilopsamok onperesieHVst MacChl rpysa




Onacroim npousboocmbernvim gpaxmopom (OI1D) HasbIBaeTcs Ta
KOV IIPOM3BOJICTBEHHBIN (PaKTOP, BO3IEVICTBYIE KOTOPOTO Ha
PabOTAIOIIEro B OIIpeie/IeHHbIX YCIIOBIMSIX IIPUBOINUT K TPaBMe
VIV K APYTOMY BHE3AITHOMY Pe3KOMY yXYIIIEHMIO 3J0POBbSL.
TpaBma — 3TO HOBpEXJIeHVe TKaHer OpraHn3Ma u
HapylleHve ero (OyHKIMI BHEIITHVIM Bo3eVicTBIeM. TpaBMa
SIBJISIETCS Pe3yJIBTaTOM HECYacTHOTO CiTydast Ha IIPOVU3BOCTBE,
11071 KOTOPBIM HIOHMMAIOT CITyYar BO3IEVICTBIISL OITAaCHOTO
IIPOM3BOIICTBEHHOTO haKTOpa Ha paboTaloIIero mpu ONACHBIE U BPE[IHbIE
BBITIOJTHEHVIVI VIM TPYAOBBIX OOS3aHHOCTEVI VTV 3aaHNII NPOU3BOACTBEHHBIE ®AKTOPDI
pyKoBoamTeIIs pPadoT. S e s e

MMHUCTEPCTBO 3ADABOCXPAHBHMA M COLMANLHOrO paasTWA Pocckitckol Genepaumi

Bpednwim npousboocmbervivm gpaxmopom (BIID) HaspiBaeTcs Ta
KOV IIPOM3BOIICTBEHHEBIN (DAKTOP, BO3IIEVICTBYIE KOTOPOTO Ha
paboTaloIIero B OIpese/IeHHBIX YCIIOBMSIX IIPUBOANT K
3a00s1eBaHIIO WIN

CHIVDKEHIIO TPYIocIiocoOHOoCT. 3abosieBaHse, BO3HMKAIOLIVe
IIO/I IeVICTBIAeM BPeIHbIX [IPOV3BOICTBEHHBIX (PAKTOPOB,
Ha3bIBAIOTCA NPOPeccuoHaLbHbIMU.

K onacHBIM HIPOMSBO/ICTBEHHBIM (DaKTOpaM cJleflyeT OTHeCTV,
HALIPUMED: SJIEKTPUYECKNVI TOK OITpeie/IeHHOVI CJIbL

¢ packajieHHbIe TeJla,

* BO3MOXXHOCTb ITaJIeHVIS C BBICOTHI CaMOro paboTaroiiero
700 pasIMUHBIX JIeTajlel] U IIPeIMeTOB;

oOopyaoBaHMe, paloTarollee IIOf JaBJIeHVeM BBIIIe aTMO
cpepHOrO, 1 T.A. K BpeIHbIM IIPOM3BOACTBEHHBIM PaKTOpam
OTHOCHTCs: HeOJIaronpusaTHbIe MeTeOPOJIOrMUecKyie YCIIOBIAS;
* 3aIIbUIEHHOCTD U 3ara30BaHHOCTD BO3IYIITHOV Cpebl;

® * BO3JIeVICTBIe IITyMa, MHPpa- U yJIbTpasByKa, BUOparmy;

O ¢ HaJInm4dye SJIEKTPOMarHMTHBIX I10JIeN, JIa3€pHOTO



.

OPANOK ONVCKaAHNWA I'DY30B B MECTa, PacCIIOJIO’KEHHBIE HVKE YPOBH? I10J1a.

aHWY Fpy3a HYDKe yPOBH: I10J1a TPV IIOMOIIV KpaHa, KOTOPbIV He CHaOXXeH
fouaTesieM HVDKHETo IOJI0XKeH s 0JI0YHOVI IIOBECK: OITyCKAIOT OJIOUHYIO
a Ha JJHO IIpMsIMHIKA U CMOTPSAT Ha rpy30BoVt OapabaH, IIpy 5TOM Ha HeM
He MeHee 1,5 BUTKOB KaHaTa, HeM cumTasd KaHaTa IO/ IIPVDKVIMHBIMU
JIOBVIS He co0JIromaeTcsi, HEOOXOAMMO VCIIOJIb30BaTh CTPOIIbI OOJIbIIIeT
JUTVIHBI

BUVI IITyMa Ha OPTaHM3M MOXXeT IIPOVICXOAUTH Psif]

CTOPOHBI Pa3/IMYHbBIX BHYTPEHHVIX OPTaHOB VI CUCTEM:

TCS TaBJIeHVe KPOBY, YUalllaeTcsl VIV 3aMeJISIeTCsl PUTM CEPIeYHbIX COKpaIlleHNT],

VIKaTh pasiMyHble 3a00j1eBaHMs HEPBHO CICTEMBI (HeBpacTeHVIsI, HEBPO3HI,

O UyBCTBUTEJIbHOCTM), TUIIepTOHMYecKast 00JIe3Hb.

K V1 IIIyM BP€eHO BO3/IEVICTBYeT Ha OPTaHM3M U B IIEPBYIO OUepeslb BbI3bIBaeT

reprdepryecKor HepBHOVI CCTeMBI TaK Ha3bIBaeMYIO

Hb, paclipocTpaHeHHOMY ITpodeccoHaIIBHOMY 3a0o0sieBaHmio. YeTbIpe cTagmmn

o1 OoJs1e3HM:

YaJIBHOW CTaJlMI CMITTOMBI He3HaUMTeIIbHBIL: CJ1Ia00 BeIpaskeHHas O0JIb B pyKax,
CHVDKeHe ra BUOPaLIOHHOV YyBCTBUTEIILHOCTY, CIIa3M KaIllVUISIPOB, O0JIV B MBIIIIIIAX

" IDIedeBoro mosca.
B0 BTOPON CTaMN YCWIMBAIOTCA O0JIM B BEpXHVIX KOHEUHOCTIX, HaOJII0[1aeTcsl pacCTPOVICTBO
YYBCTBUTEIIPHOCTY, CHVDKAETCS TeMIlepaTypa 1 CMHeeT KOoXKa KMCTeV PYK, ITOSBIISIeTCS
HOTIMBOCTG. [ Ipu1 yciioBMM MCKIIIOUeH Vs BUOpaly Ha IIepBOVI 1 BTOPOV CTaflui JleueHne
3¢pPeKTMBHO 1 M3MeHeHMsI 00paTUMBL. [ peThs 11 YeTBepTasi CTAAUM XapaKTePU3YIOTCs
VHTEHCUBHBIMI OOJISIMY B PyKaX, Pe3KMM CHIDKEeHVIEM TeMITepaTy Phl KICTEN PYK.
OrMeuaroTcs M3MeHeHVS CO CTOPOHBI HEPBHOV CHICTEMBI, SHIIOKPVHHOV CUCTEMB],
COCYAMCTHIe M3MeHeHMs. Hapy1eHns mprobpeTaroT reHepain30BaHHBIN XapaKTep,
Ha0JII0/Iaf0TCs CITa3MbI MO3TOBBIX COCY/IOB M COCY/10B ceplia. boipHbIe cTpazaroT

=




[NepemelueHue rpy3oB ¢ NOMOLLbLIO CTPOMNOB
YcTaHOBKa YasfioMHOro Kproka B NpoyLUnHe

CTponoBka HermHbIMM 2
cTponaMm

1. HepaswibHo
2. ITpaBwibHO

IIpemoxpaHuTe/IbHBbIE
IIPOCTaBKM
1. [lepeBsiHHBIE OpyCcKU

2. PaspesaHHble TPyOBI
PaspesaHHbIe TPyOBI C IIpVBapeHbIMU

OOOBIITIKaMM



TpancnopruposaHe TIpy30B IOByMs KpaHaMU —
OYeHBb OTBETCTBEeHHAas Olepaliyis, [I03TOMY ee MOXXHO
BBILIOJIHATH  JIMINB  II0J,  HEeIOCPeCTBeHHBbIM
PYKOBOZICTBOM JINIla, OTBEYAIOIIECTrO 3a WCIIpaBHOE
COCTOsIHIE KpaHOB 1 0Oe3onacHoe BefeHMe PpaloT.
[logpeM w IepeMelleHue rpysa OIHOBPEeMEeHHO
ABYMs  KpaHamy  JOIyCKaeTcs  TOJIBKO  IIpu
coOsrromeHmMm CIIEAYIOMIVIX YCJIOBVINL: a0COJTIOTHOM
VICIIPAaBHOCTI 000X KpaHOB ¥ OJHOBPEMEHHOCTU
CpalaThpiBaHIMSI TOPMO30B; PaBEHCTBE CKOpPOCTeN
MEeXaHWM3MOB KpaHOB ¥ Harpy30K, IIPUXOOAIINXCS Ha
K K/bIVI KpaH; TOPVM30HTAJIbHBIM II0JIOKEHVEM I'py3a
IIPY  TPaHCIIOPTMPOBAaHWMN,  YTO  JAOCTUTraeTcs
IIOIOOPOM  CTpPOIIOB  HeoOXOOMMOVI  [JIVHBL
BEPTUKAJIBHOM IIOJIOXKeHMM HaTSAHYTBIX TIPY30BbIX
KaHaTtoB.  Korma  kpaHbl  mMMeOT  paBHYIO
IPy30HOABEMHOCTh, TpaBepca  [OJDKHa  OBITH
PaBHOIUIEYHOWM, T.€. TPy30BOM KpPIOK JIOJDKEH
HaxoOouTecd B ee cepeamHe. Ilpm  pasHOM
IPy30IIOABEMHOCTMI  KPaHOB  TpaBepcy  [eJIaroT
HepaBHOIUIEYHOV. B 3TOM cilydae rpy30BOI KPIOK Ha
TpaBepce pacliojlaraloT TakK, YTOOBI pacCTOsHVE €ero
no ckob (kprokoB) (puc. 1, B) Obulo o0OpaTHO
IIPOIIOPLMOHAJIBHO  I'Py30IIOABEMHOCTMI  KPaHOB.
CrremoBaTesIbHO, KOPOTKO€E IUIEYO TPaBepChbl JOJDKHO
pacrosiaraTbcss B CTOPOHY KpaHa  OoJible
IPy30I0IBbEMHOCTY, a [JIMHHOe — B CTOPOHY KpaHa

TpaHcnopTUpoOBKa rpysa
ABYMS KpaHamu




OTHETYIINTEIN

E BUMAIbl OI'HETYIUMTEJIEV: XWOKOCTHBIE, IIeHHBIE,
€, a3P030JIbHBIE, IIOPOIITKOBbIE 1 KOMOVMHVPOBaHHBIE.

OPIIYCA TIOOPA3AEIIYOTCSL: Ha pyusbsle (Do 5 1),
T5 10 10 1), cTarioHapHbIe U repeaBrokHble (cBbire 10

OXII-10 - orHeTyIINUTeIb XMMIMIeCKNUII IIEHHBIV, COIIEP>KMOe COCTOUT
2-X 3apsd0B - KMUCIOTBI ¥ IIeJIoYl, KOTOpBble, CMeIINBasCh, IAIOT
VIO 11 00pasyIoT OOMJIbHYIO IIeHy, KOTopas U SIBJISeTC M30JIITOPOM
BO3TOpaHMSL.

IIpVIBeIeH VIS B JIeVICTBIC 3TOrO OTHETYILNTEISA
)AVIMO IIPOYVICTUTD CIIPBICK, IIOBEPHYTh PYKOATKY, HaXOMSAIIYIOCS Ha
1iKe, Ha 180° v noBepHYTb ero JHOM KBepXy. DTUM OTHeTYIINTeJIeM
s TYIIATH 3JIeKTPOOOOPyI0BaHMe, HaXOMAIIeecs 1101, HallpsDKeHVIEM.

2 O-5 - vyrjaekmciaple OrHeTyIIMTEIM. B KaudecTBe 3apsaa
’ -— - -—

YeTCsl CKVDKEHHBIV YIJIEKICIIBIV a3, HaXOOAIIMIICS B OaJUIOHe 10,
IaBJICHVIEM.

- TOPAIILYIO OfleXK/1y Ha YyejloBeKe (MOXKeT BbI3BaTb OOMOpPOXXKeHVIe);

Uto0B1 mpuBecT B [deNiCTBMEe TaKOVM OrHeTyLIIMTedIb, HeoOXOOVMO
IIOJJHeCT €ero K MecTy IoXapa, IIOBEpHYTb pPacTpyd B Hy>XHOM
HallpaBJICHMI I OTKPBITh 3allOPHBIVI BeHTWIb, HAIIpaBUB CTPYIO B oYar
TOPEH. OTUMI OTHETYIIUTEIIIMU paspeniaercs TYLIUTD
3JIEKTPOYCTaHOBKM I10]1 HampsbkeHMeM 10 4 KBT, ieHHble OyMarm.

B) OBII-5, OBII-10 - orHeTymIMTeIb  BO3AYIMHO-IIEHHBIN.  BbIOpoc
BOJHOTO pacTBOpa IIeHOOOpasoBaTesisd IIPOVCXOOUT IIOf, AeVICTBUEM
HaBjieHuss pabouero rasa COl, pasmelneHHOro B OaJUIOHYMKe.
Ormeryimresns OTPpUBOOUTCA B AEVICTBME yAapOM IIO ITYCKOBOW KHOIIKE.
ITUUM OTHETVIIIUTeIeM lRaripelriaeTcs TVIIIUTE SITeKTODOVCTAHOBKY  TIOT




OTHeTyIuTe/Ib IOPOINKOBBIVI. B KadecTBe 3apsja WCIOJIBb3yeTCs
Vi IOPOIIOK, BEIOpackiBaeMblvl pabounm razsom CO1, HaxomsmymmMes 1oJy
ajutoHuMKe. OrHeTyIINTeNIb IPUBOOUTCS B IEeVICTBME IIPW HaXaTuu
yar, B paboueM IOJIOKeHUV OTHETYIIUTeIb CJlefyeT epKaTb

HO, He mepepopaumBad ero. OrHerymmrens OII  Moxer
eHVI 3JIEKTpO00OPyIOBaHVIA.

PABIX MaTepualloB OpPraHMYeCKOro IIPOVICXOXKIeHVIS:
TKaHM, Oymaru u T. . B kxadecTBe OrHeryIallero cperncrsa B HUX
JIB3YIOT BOJYy B YMCTOM BuMIe, BOAYy C JoOaBKaMy ITOBEPXHOCTHO-aKTVBHBIX
ctB (ITAB), ycmimBalolux ee orHeTyIIallyo ClIOCOOHOCTb, BOIHbIE PacTBOPEI
aJlbHBIX cosiert. Y BbHIlyckaemMbix OXK-5 u OX-10 BweIOpoCc 3apsina
JTCH HOJ, BO3OEVICTBIeM rasa (YIIeKIcIoTa, a30T, BO3/1yX), 3aKauBaeMOro
JICTBEHHO B KopIlyc win paboumn baiwionunk. OXK, HecMOTps Ha IpOCTOTY
LU M OOCITy>XXMBaHMS, MMEIOT OrpaHMYeHHOe IIpUMeHeHMe, T. K. He
I 14 TyLIeHVs: HeTeIlIpOoAyKTOB, 3aMep3aloT IIpVt HU3KMX TeMIlepaTypax
€VICTBYIOT, a TakKXke IIOTOMY, YTO BOJHBIE PacTBOPHI MMHEPaIbHBIX COJIeV
VIBHO KOPPO3MPYIOT KOPITYC VI BBIBOJISIT OTHETYIINTEIIb 13 CTPOSL.

InuTean a’po3oibHble. [IpenHasHaveHBI JId TyLIeHWS 3aropaHus
aMEHSIOIINXCA M TOPIoYMX  JKMUIKOCTeV,  TBepObIX  BellecTs,

QHOBOK IIO]l HAIIpsDKeHMeM, KpoMme IIIeJIOYHBIX MeTa/UIOB U
KVMCJIOPOOCOAEP KAIIIVIX  BeIeCTB.  BBIyCKalOTCS  py4YHBIE, II€peHOCHBIE 1
cTaloHapHBle. OrHeTyIMTeIb a3po30JIbHBIN XiIagoHOBbI (OAX) mpescrasiiser
CO0OVI MeTa/UIMYEeCKI KOPITyC, FOPJIOBMHA KOTOPOro 3aKpbiTa MeMOpaHovt. Hap, Hei
yKpeIuleH HpoOOVMHMK ¢ IIpyXuHOW. [IIg mpuBeneHus B OeVICTBME HEOOXOOMMO
YCTaHOBUTH €ro Ha TBEPAYIO IOBEPXHOCTb, Pe3KMM yHAapoM IO KHOIIKe ITPOKOJIOTH
MeMOpaHy ¥ HampaBuTh cTpyio Ha mwiaMms. OreHerymurenss OAX omHOpPa3oBOTO
JICIIOJIb30BaHMs IIpe[lHasHa4yeH JUId TYyIIeHus 3aropaHus Ha TPaHCIOPTHBIX
CpeficTBax: aBTOMOOWIAX KaTepax, TpoivlenOycax, OeH30BO3aX, a Takxke I
TYyILIeHVs 3ar0paHni 3JIeKTPOIIpUOOPOB (OBITOBBIX V1 IIPOMBIIIUIEHHBIX).




KAHTOBAHUE TPY3A

KanToBame fetajiert MOXeT BBIIIOJIHATHCS KaK O HM
KpPaHOM, Tak 1 ABYM:I ClIapeHHBIMM, paOoTaroIMI Ha
OIHMX IIYTSX WV Ha pasHbIX, B IPYC, T. €. APYT HaJl
APYIroM, 9YTO YacCTO BCTPEeYaeTCs B COBPEMEHHBIX BBICOKMX
1exax.

B mipoiiecce riepeBopaumBaHsa rpy3a OUYeHb BaXHYIO POJIb
UrpaeT IIOJIOXKeHMe ero uneHTtpa Tsokectt. Korma oH
pacIoyiokeH B Ipefeiax IDIOMIaay OIOPHL (puc. 7, a,
HOJIOKeHMe 1), JeTaslb HaXOHOMUTCS B IIOJIOKeHUM II0Kos. B
MOMEHT IIOfbeMa, KOIZa LIeHTP TsDKecTM BhIIeT 3a
HpezeIbl OHOPHOM ITOBepXHOCTU (mosoxeHwe II), merasib
IiepeBopaumBaeTcss ¥ IIajlaeT Ha OPYrylo IUIOCKOCTb
(rmostoxenue III). CiemoBareslbHO, KaHTOBaHME OCHOBAHO
Ha HPUHYOUTEIbHOM CMeIlleHU) lieHTpa TsKecTu Ipysa.
KaHnToBaHme MOXHO IIpOM3BOAUTH IUIABHO, PBIBKaMU,
yaapaMii. DTO 3aBVCUT OT TOrO, B KaKOV TOYKe LeIUIdeTcs
IPy3 M 3a CKOJIBKO BeTBell CTpOIla WIM 3a CKOJIBKO TOYeK

rpysa.

KaHToBaHme rpysa, 3alleluIeHHOTO B BepXHel TOuKe (puc.
7, 6, B), OyjieT IUIaBHBIM, a 3alleIUIEHHOIO B HIVDKHeV 4acTu
rpysa (puc. 7, ) ¢ yaapoM, Tak Kak B IIOCJIeJHEM cCjIydae
rpy3 HUYeM He VIepXMBaeTcs W OIPOKMIIbIBAETCS
cBOOOIHO. B  HemcTBUTENIbHOCTM XK€ TIIpM  IUIAaBHOM
KaHTOBaHWMM IIOJIYYAIOTCS PBIBKM. DTO IIPOMUCXOOUT OT
TOrO, UYTO HpW IepeBopauMBaHMUM [eTajli CTPOIIBI
HATSTVBAIOTCS HAKJIOHHO. B MOMEHT OIIPOKWMIBIBAHSI
rpy3a OHM oOcjla0eBalOT, a 3aTeM CHOBa HaTAIVIBAIOTCH.




Puc. 7. KanroBanue rpy3os Ha Becy:

a — 3aKpeIUIeHHOTO B BEpXHe TOUKe; 0 — IIpOCThIM 00XBAaTOM B BEpPXHEV TOUKE; B — KPIOKOM B
BEPXHEN TOUKe; I — BBICOKVIX VI HEYCTOMYMBBIX JJeTaJIeli C IIOMOIIIBIO YTOJIHVIKA; 1T — JIeTaslevt THIIa
BaJIOB, OapalaHOB 110 HAKJIOHHOV IUTOCKOCTY IO YIIOpa; T — BpallleHleM B POJIKOBBIX IIPMU3Max; X —
Ha IUTOCKOCTH (/ — / / / —TIO3WIIVV KaHTOBaHSI)

Ilpy KaHTOBaHMI KpPYIIHOTaOApWUTHBEIX [AeTajlell aMIUINTyda CBOOOIHOTO
IafleHss MOXeT OBIThb OoJIBIIOV, CJIeOoBaTelIbHO, PBIBKMI MOIYT OBITH
CYWIBHBIMI. JIMKBUAMPOBATE ¥IX IIOJTHOCTBIO IIOYTV HEBO3MOXXHO, TaK KakK
CKOpPOCTh MHadeHNs Trpy3a HaMHOIO IIPeBBHIIIAeT CKOPOCTh BVDKEHVIS
MexXaHV3MOB JII000T0 KpaHa.
BeiOop crrocoba kaHTOBaHWMSA 3aBUCUT OT MacChl ¥ TabapwWTOB Tpy3a, €ero
%OPMBI, HaJI/Mg/sl MeCT 3axBaTa M BO3MOXXHOCTEV KpeIUIeHVS K CTPOIIaM.

anbojiee pacrpoCTpaHEeHHBIMIM CIIOCO0aMI SIBJISIOTCSI KaHTOBaHME Ha Becy,
Ha yIIOp 1 Ha OGPOCOK.

I1aBHOe epeBOpauMBaHIe TPy3a Has3blBaeTcs KaHTOBaHMEM Ha Becy, a
IIOBOpauMBaHiie CO CBOOOIHBIM TIIajleHMeM — KaHTOBaHMeM Ha OpOCOK.
Ilociientiee HECJIOXKHO, HO K IIMPOKOMY IIPVIMEHEHMIO He peKOMEeH/IyeTCsl, TaK
KaK CBSI3aHO C OIIACHOCTBIO TpaBMaTM3Ma ¥ BO3MOXKHOCTBIO ITOBPEXIEHNs
Hetaiien; I'pys mnepeBopaumBaeTcsi COIVIaCOBAaHHBIMM [BVDKEHMSIMM KpaHa:
HOABEMOM WUIM OIyCKaHMeM KpIOKa, XOAOM MOCTa WM TeJIeXKIL.
HerocpencTseHHO IepeBopauMBaHVe IIPOM3BOAAT [IBVDKEHMEM MOCTa I
TejleXXK. Vcmoip3oBaTh TOJIBKO XOf, MOCTa CjleflyeT OrpaHWYeHHO W
OCTOPOXXHO, TaK KaK Ipy30Bble KaHaTbl KpaHa IIpM KOCOM HaTsDKeHUU
BBICKaKMBaIOT U3 pyubeB OapabaHa j1e0e1K11, CWJIBHO TPYTCS O OypTUKM €T0, OT
yero OBICTPO MSHAILMBAIOTCA ¥ BBIXOHAAT M3 CTpos. KpymnHble OeTtanu Tuiia
KoJjlel, OaHaXen, IIecTepeH, MIKMBOB KaHTYIOT Ha Becy. lleTayib IIpu 3TOM
MOYKET OBITBh 3aCTpOIUIeHa IIPOCTO 00XBaTOM (puc. 7,6) MM KPIOKOM (puC. 7, B).
B mepsoMm citydae rpys CKOJIB3UT IIO CTPOIy U CWIBHO IlepeTHpaeT ero, BO
BTOPOM CjIy4yae CTPOIl He CKOJIB3UT, a CBOOOIHO pasMaTbhlBaeTcs C Ipysa.
[ToBopaumBaHIe KPYIJIbIX JeTajlell Tulla BajioB, OapabaHoB mpy 0OpaboTke u
IIOKpacKe VX IIPOM3BOAAT IlepeKaThIBaHeM C IIOMOIIBIO KpaHa 10 HaKJIOHHOM
IUIOCKOCTM A0 yropa (puc. 7,(9), %pameHmeM B POJIMKOBBIX IIpU3Max (puc. 7, e)
VIV IIPOCTO Ha IUIOCKOCTH (puc. 7, X). Bo BTopoMm cityuae fgeTasib 0OMaTbIBatOT
HECKOJIBKO pa3 CTPOIIOM, KOHeI] KOTOPOTo 3aKPeIUIsIOoT Ha IPy3e; B TPeTbeM —

TTaBKOTI.

orja KaHTYIOTCS BBICOKME ¥ HeyCTOVYMBBIE eTalli ¥ ecyi HeoOxommma
IIepeCcTPOIIOBKa, TO WCIIOJIB3YIOT YTOJIBHUMKM (puC. 7, T), K KOTOPBIM IPYy3
IIPUCIIOHSETCH, rprooperas yCTOYMBOE IIOJIOXKEHe.




Vie Ha YIIOp IIPOVMCXOONUT CIIefIyIomIM oOpa3oM. [leTasib KpaHOM OITyCKaeTcs Ha

K1 (YIIOp) TaK, YTOOBI LIEHTP TsDKecTu (puc. 8. a, HoJIoXKeHVe /) IpUILeics BHe
CKaHMM KpIOKa KpaHa (II0Ka3aHO CTpesIKov A) JeTaslb CTaHeT

KpyT peOpa IojcTaBKyL 1 KPOMKOVI BCTaHeT Ha II0BepXHOCTD IUIOIIAIKNU
EHTp TsDKeCT JeTasIv OKaKeTCsl 32 TOYKOVI OIIOPbI, TO IIPU

KpIOKa JleTa/Ib caMa BCTaHeT Ha Topell. Eciin e 1IeHTp TsDKecTu

I, TO JleTaj/Ib HeOOXOIMMO CTaBUTh Ha Topel] (rtostoxxeHue I1T)

Ha. /D1s oOsierueHmss KaHTOBaHMS 3 Toj1okeHms 11 B

JeTajlb HeOOXOMMMO IIepeCcTPOUTD 3a TOUKY T.

aHVe Ha OpocoK — caMbli HpocTon crioco0. OH He BbI3bIBaeT PHIBKOB Ha CTPOIIBI 11
IpriemMJIeM JIMIIb B TOM CJIydae, Korja IlepeBopaurBaeMas AeTalb MacCBHA 1 OT
edpopmupyertcs. [Ipu kaHTOBaHMM Ha OPOCOK CTPOII KperAT B Touke 1 vy 2 (puc.
eHue I), ooxsaTeiBas getasib. [logpeMoM Kproka KpaHa JeTalb IIPUIIOTHVIMAIOT OT
, a ABVDKeHVeM Tejle)XKu (11ostoxxeHme II) vy MocTa onpoKmapIBaloT Ha TOpel

ye I1I) vtn (ecsii Hy>XKHO) Ha Apyrov 0ok (rosioxxeHue 1V). YronpsHUK Hy>XXeH 115
eHWs IeTalv OT IepeBopadmBanyis 110 nHepuun. Puc. 8. KantoBanwme gerasen Ha

YIOJIBHVIKOM; B — Ha TOPeIl C 3aXBaTOM 3a LIardkbl C IIePecTPOIIOBKOW; I' — C HOMOIIBIO -
00pa3sHOro KaHTOBIPHOT'O IIPUCIIOCOOIIeH VIS

JeTasib MOXKHO 3allelIUTh 3a Larldbl: [Ipyt KaHTOBaHMY Ha Topel] — 3a JieBble (puc. §, B,
riojioxeHus I, I1), a mpu KaHTOBaHMM Ha Jpyrovt OOK — 3a HIDKHIE, ITpaBble (II0JI0KeHVe
111). KanTys Takue getaim «Ha OpocoK», cjlefiyeT yUUThIBaTh, YTO CTPOIIBI M KaHAThI KpaHa
VICIIBITBIBAIOT CYJIBHBIV PBIBOK U Jla’Ke MOT'YT IIOpBaThcs. B aTOM cityuae HeoOXxoamMo
IIOAKJIaJIbIBaTh COOTBETCTBYIOLINMIL YIIOp (puc. 8, B, mostoxeHws 111 n IV).

HeTtaiu, He MMerOLIIVie MeCT 3axBaTa, TPYJHO OOBg3bIBaeMble CTPOIIOM (IMCKYM, dpJIaHIIbI U T.
IT), KAHTYIOT Ha Opocok c riomoltpio ['-o0pasHoro mpucriocobsienns (puc. 8, r). [Tpu nogbeme



MHCTpPYKTaXn

IPOBOMMBIV IIepel] yCTPOVICTBOM Ha paboTy mHcrekropom OT

MHCTPYKTaX - MHCTpyKTaX 1o OT, KoTopbI IpOBOAWTCA Ha
0 HavaJla IIPOVI3BOICTBEHHO [1esITeJIbHOCTY

TPYKTaXX - MHCTPYKTaX II0 OXpaHe TpyAa, KOTOPBIV IIPOXOIST BCe
IeHVIeM JIVILI, OCBOOOXXIE€HHBIX OT IIePBIYHOIO MHCTPYKTaKa,
pukariym, craka paOoTe! 1 0Opa3oBaHIs He pexe 1 pasa B
IepBIYHOTO MHCTPYKTaXa Ha paboueM MecTe B [IOJTHOM

yKTaK IT0 OXpaHe TPyAa, KOTOPBIVI IIPOBOISIT:
BBITIOJIHEHN PAa30BBIX PA0OT, He CBSI3aHHBIX C IIPSMBIMY 00513aHHOCTSIMM 110
aJIBHOCTM (IIOTpy3Ka, BBIFPY3Ka, yOopka TeppuTOpu, Kakas-11bo paboTta BHe
13a-1111, 11exa U T. I1.); '
AHOBBIV MHCTPYKTAXK - MHCTPYKTaX II0 OXpaHe TPyAa, KOTOPBIV IIPOBOJIAT:
JIeHI B JIeVICTBIIE HOBBIX VIV IlepepaboTaHHbBIX CTaHIAPTOB, IIPABIAJI I10
pyAa M MHCTPYKLIMT 10 OXpaHe Tpya;
eHVV TEXHOJIOTIUeCKOT o IIpoliecca, 3aMeHe (W1 MOJepHM3aLIN)
OBaHWs, IPUCIIOCOOIEHIV VI MHCTPYMEHTA, ChIPBS, MaTepPMaIoB U APYTUX

B,
11 paboTHMKaMV TpeOoBaHMII OXPpaHbI TPYAa, YTO MOXeT IIpUBecTu (VI
IIPOV3BOJICTBEHHOV TpaBMe, OTPaBJIeHIIO, aBapWy, B3PBIBY, IIOXapY;
riepepriBax B pabore: 11 paboT, K KOTOPBIM IPeIbSBIIAIOTCS JOIOIHIUTEIIbHbIe
(IIOBBIIIIEHHBbIE) TPeOOBaHMs OXpaHbI TPY/a, - Oosiee yem Ha 30 mHeV, 11 OCTAJIbHBIX
pabor - 60 mHe;
m  II0 TpeOOBaHMIO OPTAaHOB Ha/30pa M KOHTPOJISL.
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CTPOVICTBO >KeJIe3HOJOPO>KHOI0 KpaHa

KenesHogOpOXXHBIMY Ha3bIBAKOTCA KPaHbI, KOTOPBLIE MOI'YT
IepeMeniaThcs 10 JKeJle3HbIM JI0poraM HOpMaJIbHOV KOJIen Kak
CaMOCTOATeJILHO, TaK U B cocTase noesza. 1 Ipu TpancniopTupoBanmm K
KpaHy HNPULIEIUIAIOT )KeJIe3HOAOPOXXHYIO IUIaTopMy, Ha KOTOPYIO
YKJIaJIpIBAlOT KPIOK KpaHa. CTpeily, pacIioyIo)KeHHYIO BIIOJIb
IUIaTOPMBI, OCTaBJISIOT B ITOJIBEIIIEHHOM Ha KaHaTax COCTOSTHU.

KesesHogopoxHble KpaHbI VICIIONIB3YIOT 171 IIOIPY304HO-
pasrpyso4uHbIX paboT Ha 3aBOJICKMX TePPUTOPUSIX, CKIIaiax,
CTPOUTEIILCTBE VI MOHTaXKe Pas/IMUHbBIX KOHCTPYKIINV 11 000PYIOBaHMSL.

Kpassl mveroT geTeipe pabounx OBVDKeHVIS: ITepeIByDKeHe KpaHa,
VI3MeHeHVe BbUIeTa CTpeJIbl, [IOBOPOT CTPEJIbl, a TaKXe IObeM M
oIycKaHVe Ipysa.

>KeJ'Ie3HOLLOpO)KHbIe KpaHBbI BbIITYCKAlOT C AM3€JIbHBIMI V1 NU3€JIb-
SJIEKTPpUYECKVMU ITPUBOIAMII.

Kpahpl, ocHallleHHbIe IBUraTe/IIMV BHY TPEHHETO CrOpaHms,
HPUBOIATCS B [IeVICTBIIE OT KapOIOpaTOPHBIX VIV AM3eIbHBIX
JABUTaTeJIeV, a IAV3elIb-3JIeKTPUYeCcKMI IPUBOIaM — OT
VIHAVBUYaJIbHBIX 2JIeKTpOIBUraTesiell, yCTaHOBJIEHHBIX y
VICIIOJTHUTEJIbHBIX MexaHn3MoB. [Tpu paboTe kpaHa ¢ ansesib-
3JIEKTPUYECKIM IIPUBOIOM Ha TepPUTOPUM 3aBOACKMX IUIOIIAJ0K
3JIeKTPOBUraTeIV KpaHa MOTYT HUTAThCS OT BHEIIIHEVI 3JIEKTPOCEeT.

XKenesnomopoxusit kpad K[12-251 (puc. 49) rpysonombseMHOCTBIO 25
TC MOXKeT VMCIIOJIb30BaThbCs co cTpesion 15 M. B cirydae HeoOxonymMocT
C"gpeny MOJKHO yJIJIVHSATH 3a CYeT IIPVMeHeHs TUIIOBBIX BCTaBoK 10 20,
25, 30 m. IIpyt 5TOM Irpy30N0EMHOCTE KpaHa yMeHbIIIAeTCs.

KenesHOHOPOXHBIVI KpaH MOHTUPYIOT Ha CIIeIaJIbHO
o0opymoBaHHOM HHaT(gOpMe, Ha KOTOPOVI pacIIojIararoT MexaHv3M
HOBOC%OTa CTpeJIbl M MeXaHW3MBI epeasrokeHus. IlIosopoTayro
IUIaT(OPMY M3rOTOBIISIFOT CBAPHOVI, B CEpeIHE ee pacrioiararoT
MexaHM3MbI KpaHa, a B XBOCTOBOVI YacT — KOHTprpys. Ilepen
MexaHM3MaMM KpaHa K [IOBOPOTHOV ITIaTOpMe KPeIAT CTpesly KpaHa.
Bcst moBopoTHast mtatdopMa 3aKpeiTa KaOMHOV, B IIepeIHeNt 9acTi
KOTOPOTI pacIiojiaraeTcsi pabouee MecTo KpaHOBIITMKA.

B 11er1six yBenmaeHMs TPy30II0TbeMHOCTY I YCTOVMUVMBOCTY KPaHbI
OCHaIIlleHbI BBIABVIDKHBIMY MeTaJUINYeCKIMMN OHOpHBIMVI GaHKaMVI —
ayTpurepamu. AyTpurep — 3TO IIOBOPOTHas OIIOpa, KOTOpas OIHUM
KOHITOM KPenmnTCs K HEIIOBOPOTHOM IUIaTdPopMe, Ha BTOPOM ee KOHIIe
pacronoXeH BepTUKaILHBIV BUHT. K BUHTY B HVDKHEV ero 4acTu
KPemmTcs OIopa, KOTopasi C IIOMOIIIBIO, BIIHTA OIVIpaeTcs Ha
IIITaJIbHBIE KJIIETKV.

Puc. 49. Xenesnogopoxusivi Kpad KI1D-251:
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Texe
JKeJIe3E
o0opynoBa

BbicoTa

AnvHa  rpysonoabeMHoO
Moaen ctpenbl ~rp Bbinet, M noagbeMa npu
" ! BbleTe, M

I
KpaHOB T[YCbKa,

M

Ha 6e3 HamMe Hambosl HamMme Hambon

oropax onop HbLWNA  bLUNNA HbLUEM blUEM

 KA3-1 Ctpena 11,2/ 7,4/1,

61 20 3,3 9 6 18 19 10,6

Ctpena
., 20Ctp 16.5/
KA3-2 20, 40 105/ 15 1815 182 105
51 2,6 26 26
rycek 5/5

5

IIpumesanne. [10 uepThl yKasaHa rpy30I04b5eMHOCTb TPV HaViMeHbIlIeM

BbljI€TE, I10CJ1€ YePThl — IIPU Han0oJIbIIIEeM.
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T pexypoBHeBas crcreMa IIOCTOSAHHO
CTBYIOIIIEI0 ITPOM3BOACTBEHHOIO
OIIecCTBEHHOTO0 KOHTPOJIA.

o0ecrieurBaeT CBOeBpeMEeHHYIO U
POBEPKY COCTOSHMS OXPaHBI
pyZaa, coo Vs TIPaBII OXPaHbI TPy,
OJIOIMY€eCKOV 1 IIPOMBIIUIEHHOV 0€30ITacHOCTM
pabounx MecTax M HPOBOAMTCS Ha YeTbIpex

YPOBeHBb KOHTPOJIA IIPOBOANTCS Ha
M3BOJICTBEHHBIX yYacTKax U B JlabopaTopusx;

/POBEHb KOHTPOJIsA [IPOBOAUTCA B IIeXaXx,
OTZeJIax ¥ B CAMOCTOATEIIbHBIX IO Pas3ie/IeHVIX;

m 3-M YEOBEHB KOHTPOJISI — B OT/[eJICHUSIX, B
CJIy>KOax TJIaBHBIX CIIEIVaIVICTOB (IJIaBHOI'O
MeTaJUIypra, IJIaBHOT'O TEXHOJIOra, ITIaBHOTO
MeXaHWKa, [TIaBHOTO SHEPTeTHKaA).



y3JIOB WU nx

(pmc. 1, a) mpu yBs3Ke KOHIIbI
TOB O CSIT OOVIH BOKPYT OPYTOToO, 3armdaroT
ATHBIX HalTpaBJIEHVSIX V1 CHOBa obHOCAT TeM
0CcoboM. CnenyeT o6pamaTb BHVMaHIe Ha
bHOCTbH BSI3KM y3JI1a: Y IIPABVJIBHO
Or'0 y3J1a XOH0BOVI 1 KOPEHHOVI KOHIIbI
KaHaTa JOJDKHBI HaXOIUTHCI Ha OTHO
Yacro BCTpEeYarOIIevics OIIMOKO opn

0 y3JIa SIBJISIETCS HEeIIPaBVJIbHOE
JIEHVIE BTOPOI'O 00HOCa XOIOBBIX KOHIIOB, B
aTe Yero XoIoBble 1 KOpeHHBIe KOHITbI
QIOTCsI 110 pa3HbIe CTOPOHBI I1e€TeIIb.
MO VIMETh B BUTY, UYTO IIPSIMOVI y3€JI IIpU
TSDKeHWMM CVJIBHO 3aTAr'viBaeTcd "
pasBs3aTh €ro oOUeHb TPyAHO. [I1d mpenoxpaHeHs
KaHaTa OT Pe3Kmx nepem6OB " 14 y)106CTBa
Pa3Bs3bIBAHNS MEXY, IIETJISIMI y3J1a 3aK/IaJIbIBAIOT
00pe30K TpyOBI 1IN JePeBIHHBIV OPYCOK.
Harpy>xeHHBIe KOHIIBI KaHATOB IIPY HaTSDKEHUN
JOJDKHBI HAXOAUTHC Ha OTHOV IIPSIMOV, YTOOBI
y3€JI CpaleHHbIX CTaJTbHBIX KAaHATOB IIO/T,
HarpysKoVi CaMOIIPOM3BOJIbHO He pa3Bs3bIBaJICH,
CBOOOJIHBIE KOHIIBI KPEeIIsIT K KOPeHHBIM 3aKMMaM
VIJTV IIPUBSI3BIBAIOT ITPOBOJIOKOTL.

Pudposein ysen (puc. 1, 0) siBiisieTcss pa3sHOBUITHOCTBIO
npsamoro. OH IpeHa3HavYeH IS BA3KM I€HbKOBbIX
KaHaTOB, BEPEBOK U IIIHYPOB, Korja TpedyeTcs ObIicTpoe
ero passsasbiBanue. [Tpy nmogbeMe TsDKeJIbIX TPY30B 3TOT
y3eJI He IIpVIMeHsIOT. Takovi y3esl 3aB43bIBaloT TaK Xe,
KakK 1 IIPSMOVI, HO IIpV 3TOM O VH 13 CBOOOIHBIX
KOHIIOB KaHaTa BBOJISIT B COOTBETCTBYIOIIYIO IIETIIIO
CJIO’KeHHBIM BJIBO€, UTO I103BOJISET BblIepriBaHeM
OZIHOTO KOHIIa OBICTPO pasBsizath y3eil. I1pu Bsiske
pudoBoro y3ia ciemyeT oOpalliaTe BHUMaHMe Ha
IpaBIWIbHOE I0JIOXKeHVIe KOHIIOB B IeTJISX.
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TBIK ¢ 0OHOCOM (puic. 1, 11, €)
ACHOJIB3YIOT B TeX XKe CJIydasix, YTO 1
TBIK C IByMs nutaramu. OmHako
TSI HPUBSI3BIBAHVISI CTATBHBIX
KaHaTOB MCIIOJIL30BaTh €ro He
cJIefIyeT M3-3a CWJIBHOTO M3JI0Ma B
0OHOCHOTI ITeTJIe.

I TEIKOBEBIN y3es1 IIPVMEHSIOT IIPY BSI3Ke
CTaJIbHBIX KaHaTOB, 1J1sI IIPVBSI3bIBAHIS
PacTUTEIPHBIX M CTaJIbHBIX KaHATOB K
PasIMYHBIM IIpeMeTaM, Tpy3aM, MMEeIOIIVIM
PBIMBL, 00yXM, IHaridbl, CTOVIKM U JIP., KOTAa
He MOXXeT OBITh IIPVIMEeHEH IIPSIMOM y3eJl.
CBoOOHBIV KOHEI] KaHaTa KpersiT K
KOPEHHOMY 3a>KMMaMU VIJIV IIPOBOJIOKOVI.
ITpocTom mITHIK (puc. 1, B) BSDKYT CJIeOYIOLIVIM
06pa30M; XOI0OBOV KOHeELI, 3aBeIeHHBbIN 3a
PBIM VIV OOBeIeHHBIVI BOKPYT CTOVIKYA,
O0OHOCAT BOKPYT KOPEHHOV YacTy KaHaTa 1
IPOIIyCKaIoT B 00pa3oBasIytocs rnetio. [Tpn
3TOM 00pasyeTcs IOIyHITBIK. TaKylo
OIlepaLVio IIOBTOPAIOT 1 —2 pasa, a XomoBOM
KOHeEII ITPOYHO HNPUKPEIUISIOT K KOPeHHOMY
MATKOW ITPOBOJIOKOTA.

ITITeIK ¢ ABYyM#A HUIaramu (puc. 1, r)
IIPUMEHSIOT IS KpeIUIeHMs CTJIbHBIX
KaHaTOB K APYTUM IIpefMeTaM U B CIIyvasix,
KOT/la KaHaT IoJIBepraeTcs CYWIBHOMY
HaTspkeHMIO. [Tpu 3aBa3pIBaHIM y3I1a
CBOOOIHBIVI XOOBOVI KOHeLl 0OHOCST BOKPYT
IpeMeTa IBa pasa 1 Jajlee BsDKYT Kak
IIPOCTO! IITHIK, C KpeIlIeHieM CBOOOTHOTO
KOHITa K KOpPeHHOMY .
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¥1 y3en (puc. 1, K) cITy>XIUT )15 CBSI3bIBAHMS
Pa3IIMYIHOVI TOJIIIVHEI (IIPV COOTHOIIIEHVN
eTpoB 1:2), a TakXe /IS CBS3BIBAHIS CTAIIBHBIX
TOB, TaK KaK B 3TOM CJTy4ae KaHaT

APYIuX y3jax. 3aB43bIBaTh 3TOT y3eJl o
ya00Hee, pasioXKiB KOHIIbI KAaHATOB Ha POBHOM
rioBepxHocT. KoHerr 60os1ee TosicTOro Tpoca
YKJIaJIbIBAIOT B BUJIe IeT/IV, a Oojiee TOHKOTO —
IIOIKIIAIBIBAIOT II0/], IIETJIIO U II0C/IeJ0BAaTeIbHO
IIPOBO/ISAT CBEPXY KOPEHHOTO KOHIIA IT0/T, XOI0BOWI
KOHeII TOJICTOrO KaHaTa. 3aTeM TOHKIV KaHaT
IIPOBOISAT CBEPXY IIET/IV TOJICTOIO KaHaTa, HO 110/
CBOeV KOpeHHOM YacTeio. [Iocite aToro xomosble
KOHIIbI KAaHATOB 3aBsI3bIBAIOT ITOJTYIITHIKAMI
(ITeT/IIMM BOKPYT KOPEHHBIX YacTell) 1 3aKpeIvIsioT
TOIIKVIMV JITHEM WJIVI MSTKOVI IIPOBOJIOKOVI B CJTy4dae
CTaJIbHBIX KaHATOB.

Mopckon ysen (puc. 1, X) ynoTpeOIsroT 1141
oOpas3oBaHIs BpeMeHHbIX He3aTSATVIBAOLIVIXCS
TIeTesIb IpY IOgbeMe, TIoIBelIVBaHM Ha KPIOK,
IIOATaCKMBaHMS IPY30B, IIPU 3aKpeIUIeHnM KaHaTOB K
AeTasIM OOJIBIIOro pasmMepa. Y3esI XOpOoILIOo Iep>XUT
I'PYy3, JIETKO U IIPOCTO pa3BA3bIBaeTCsl, CBOOOIHBIN
KOHel] He TpeOyeT cIielajIbHOrO KpeIuIeHs..
ITnoTEMYNI y3ea — yaasky (puc. 1,3) —
VICIIOJIB3YIOT J1jIs BA3KM KOHIIOB IIEHbKOBBIX KaHATOB
IIpY HobeMe JIETKMX Tpy30B. OH Kperko
3aTATVBaeTCs, XOPOIIIO IePXUT, YI00eH mpu
IIoIbeMe ITIafIKIMX IIpeIMeTOB. [1J1s1 ero 3aBsi3bIBaHVIA
KOHel] KaHaTa OOHOCST BOKPYT IIpeaMeTa, Or0aroT
KOPeHHYIO 4acTb (/) 11, HeCKOJIbKO pa3 oOopaumBas
BOKPYT HaJIOXKEHHOIO Ha IIpeIMeT IIUIaKa, 00pas3yoT
ysen (III).

15 yBemaeHs IPOYHOCTH y3J1a €r0 MOXKHO
HAOIHOJIHUTE OTHe/IbHBIM IIuTakoM (IV). B aTtoM citygae
y3eJI IMEeHYIOT YIaBKOV CO IIUTarOM.

MeptByio netiio (puc. 1, n) ncons3yoT opm
CTPOIIOBKE Pa3JINMUHBIX TSDKEIIBIX U JIETKVIX IPY30B,
MasIorabapmTHBIX 11 TPOMO3IKIX KOHCTPYKIIV
YHVBEpCaIbHBIMI ¥ 00JIerYeHHBIMY CTPOIIaMM 1
rojrpeMa 1 repemeltieHns. MepTsas meTist Kperko
3aXMMaeT IIpeIMeT, JIETKO ero IIOAHVMAET, JIETKO
pasBs3bIBaeTcs. 1 nmofBerBaHs KaHaTa K KPIOKY
KpaHa TaKylo IeTIIIO He IIPUMEHSIOT, TaK KaK
BO3MOXXHO ee CaMOIIpOM3BOJIbHOe oTIleIveHme. [Tpn
IIpVIMEeHEeHMV MePTBO IIeT/IV IjIsI CTPOIIOBKY Ipy3a
Ha OJTHOM KOHIIe KaHaTa IIeT/IM ero HaJlo YKJIaJIbIBaTh
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Y3eJl i yMeHbIIIeH A
JUIHBI cTporia (puc. 1, i).
YKopadmBaeMbIi CTPOIL
YKJIaAbIBAIOT Ha POBHOU
IIOBEPXHOCTY U JeJIatoT
nBe 1ietsiv (1), 3aTem onHy
[IETJIF0 OOHOCAT BOKPYT
apyrovi (II) m obe rieTiin
HaKJIa/IbIBAlOT Ha KPIOK
(I1I). Ilociie aToro crpon
OKa3bIBaeTCs
YKOPOYEHHBIM Ha JJINHY
omHou rtemvm (IV). YVsen
pasBA3bIBaeTCA caM I10CIIe
CHSTMS IIeTeIb C KpIoKa.




KpaHOBEBIe rauHble y3JIbl YIIOTPeOIISIOT IpU
HaJleBaHWI CTPOIIOB Ha 1By pOIvie KPIOKU
KpaHOB. CyliiecTByeT Tpu criocoda
3aBsA3bIBaHNA y3iia. Bo Bcex ciryuasx
CTPOIIBI CIeflyeT BhIpaBHMBATH TPV MaJIbIX
HanpsbkeHvsx. [1pwv mpocrovi Hakazake
CTPOIIOB Ha pora KpIoKoB (pvc. 2, B—e)
CTPOIIBI I10J], KPIOKOM ISt YKOpadMBaHVIA 1
IIOBBIIIIeHVIsI Oe30I1acCHOCTV IIPOBeleHVIA
paboT cxBaTHIBAIOTCS CTOIOPKOT],
VISTOTOBJIEHHO! 113 CTaJIbHOIO KaHaTa B
g)opme KOJjIblla. IJTviHa CTOIOPKY JOJDKHA

BITb TaKOW, YTOOBI TPV HaTSHY THIX
CTPOIlax OHa yIep KyBasla X U B TO Xe
BpeMsi He MoIJla ObITh 00OOpBaHa IIpm
HaTsDKEHWVI CTPOIIOB.

[Tpu riepekpecTHOM HakJIagKe (puC. 2, X)
CTPOIIBI JIOXKATCS Ha IIPOTMBOIIOIIOKHbIE
pora Kproka, IIpu 3TOM OVH 13 CTPOIIOB
IIPVDKVIMaeT JPYTOVL.

aKJIajKa Ha JiBa pora Kproka (puc. 2, 3)
HambOosiee HaziexxHa. Ee ripriMeHSIOT B TOM
cjIy4dae, ecjIvi BO3MOXKHO pacKaunBaHVe
rpy3a. CTpoIIbl IIpM 3TOM 3aBOJIAT Tak,
YTOOBI KaXIIBIV 113 HMX OXBaTbIBaJl
BepeTeHO KpIOKa ¥ JIeXKaJl Ha ero o0omx
porax IIpu 3aBojiKe CTpOIIBI CXBaTBIBAIOTCS
I10/1 KPIOKOM CTOIOPKOTA.
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XpyIiKoe, OCTOPOXHO".
3HaK HaHOCAT Ha Tapy C
ObIOIIVMIICS, XPYIIKVIM,
JIOMKVIMM,
NPelV3VIOHHBIMI U

paboTax HenomycTr
ynoTpe0biieHe Kp
(FPYS BV ATk Tapess
KUITax, v T.J1.).

«bepeus ot B1arm». 3Hax
HaHOCST Ha Tapy, Korjga
I'Py3 JOJDKEH OBITh
TOJIBKO I HpeoxpaHeH OT ChIPOCTU

MecTax.

«bepeun oT
V3JIyYeHVs». 3HaK
yKasbIBaeT Ha TO, YTO
JIX00OVI M3 BUIOB
VI3ITy 9YeHVIsI MOXKeT
BJIVIATH Ha CBOVICTBA
rpy3a WiV U3MeHSTb X
(Hampumep,
HeIIpOsBJIeHHbIe

«[IITabGermpoBath
3arperaercsi». Ha rpys ¢
3TVM 3HAKOM IIpU
TPaHCIIOPTUPOBAHUN U
XpaHeHM He 0ITyCKaeTcs
KJIaCTb JpyTVe rPy3bl.

«Bepx, He kKaHTOBaTE». 3HaK
HaHOCWUTCS Ha Tapy, Korja
IPy30BO€ MeCTO PV JIFOOBIX
MaHUITYJIALVSX JOJDKHO
HaXOJIWUTHLCS B YKa3aHHOM
ITOJIOKEHWA.

«enTp TsDKecTV». 3HAK
HaHOCAT Ha KpyHHOrabapuTHYIO
Tapy, KOrjla LIeHTP TsDKeCcTu

rpys3a HaxXOAWUTCA BHe

«Bepeqb OT TeIlIa 1
PanoaKTMBHOI'O M3JTYYEHVI».
3Hak YKa3sbIBa€T Ha TO, YTO
TEIUIOo 1IN ITPOHMKHOBEHVIE
M3JIy4deHMs MOXKET CHU3UTD
Wi YHUYTOXUTD IEHHOCTDb

rpysa.

«bepeun oT Harpesa». 3Hak
HaHOCST Ha Tapy, Korga rpys
cJleflyeT IIpejoXpaHsTh OT
Harpesa.

«['epMmeTruHas yriakoBKa».
3Hak 3amperaer
OTKPBIBaTh 1 IIOBPEX/IaTh
Tapy BO BpeMs
TPaHCIIOPTUPOBKIU 1
XpaHeHWs I HAaHOCUTCH,
KOI'7Ia TPy3 0COOeHHO
YyBCTBUTEJIEH K
BO3MIEVICTBUIO
Oprxamgéﬁ CpepL.

J

«OTKpBIBaTh 371€Ch». I py3
C 5TMM 3HAKOM
OTKPBIBAIOT TOJIBKO B
yKa3aHHOM MecCTe



