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IHOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma pa3paboTana B COOTBETCTBUHU ¢ TpeboBanusIMu DenepanbHOro 3akoHa «O0
obpazoBannn» U DenepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM T10 podeccuu
«MammHHCT KpaHa (KpaHOBIIHK)» IJi1 paOOTHUKOB, UMEIOIIUX CpefHee MpodeccuoHanbHoe
(Texamueckoe) oopazoBanue. Kox no Ilepeunto mpodeccuit mpodeccnonanbaoit moaroroku 13790.
[IporpamMma BkJtO4aeT TpeOOBaHUS K pe3yJbTaTaM €€ OCBOCHUS, CTPYKTYPE U COJAEPKaHUIO
MOJTOTOBKH, a TAK)KE YCIOBHSIM €€ pean3aluu.
TpeOoBaHus K pe3ylbTaraM 0CBOCHHS MPOrpaMmbl c(hOPMUPOBAHBI HA OCHOBE KBAIM(DUKAIIMOHHBIX
TpeOOBaHUH, MPEIBSIBIAEMBIX K MAIIMHUCTY KpaHa (KpaHOBIIMKY) 3 pa3psna. B TpeboBanusax k
pe3yibTaTaM OCBOEHUS MIPOrpaMMbl OTUCHIBAIOTCA TPEOOBAHUS K YMEHUSM, IPUOOPETAEMbIM B
XOJIE OCBOCHUS IIPOTPAMMBI, YKa3bIBAIOTCS yCBaBaeMble 3HAHHsI, HA 0a3€ KOTOPHIX (POPMHUPYIOTCS
YMEHHMsI U IpHoOpeTaeTcs mpakTHueckuii onbIT. CTpYKTypa U CoiepKaHue MPOrpaMMBbl
MPECTABIICHbI:

— y4eOHBIM IUTAHOM;

— TEeMaTUYECKUM IUIAHOM TEOPETUYECKOTO O0yUeHUS;

— TpOrpaMMoii TEOPETUIECKOro 00YyUeHUS;

— TEeMaTUYECKUM IUIaHOM MPOU3BOACTBEHHOT'O O0yUYEHUS
B yueOHOM 1u1aHE CONMEPIKUTCS TEPEYeHb yUeOHBIX MPEIMETOB C YKa3aHHEeM 00bEMOB BPEMEHH,
OTBOJIMMBIX Ha OCBOEHUE MPEAMETOB, BKIIIOUasi 00beMbl BpEMEHH, OTBOIUMBIE Ha TEOPETHUECKOE U
IIpaKTHYECKOe 00y4EHHUE.
B TemarnueckoM 1uiaHe 1o yueOHOMY MPEAMETY pacKphIBACTCS MMOCIE0BATEIbHOCTD U3YUCHUS
paszenoB U TeM, YKa3bIBaeTCs paclpeieieHne Y4eOHBIX YacoB 0 Pa3esiaM H TEMaM.
B nporpamme yueOHOTO TipeaMeTa MPUBOAUTCS COICPIKAaHUE MTPEIMETa C YIeTOM TPEeOOBaHHI K
pe3yibpTaTaM OCBOEHHS B IIEJIOM MPOTrPaMMbl OJTOTOBKH MAITMHUCTOB KpaHa (KpPaHOBIIHUKOB).
TpeOGoBaHus K YCIOBUSAM pean3aliy MPOrPaMMBbl IIPEACTABICHBI TPEOOBAHUSMH K OpTraHU3aluN
y4eOHOro mporecca, yaeOHO-MEeTOIUYECKOMY U KaJJpOBOMY 00ECIIEUEHUIO MOJTOTOBKH
MAaIIMHHUCTOB KpaHa (KpaHOBILUKOB).
TpeboBanus Kk opranu3zaiy yaeOHOro mpoiecca:

- y4eOHbIEe TPYIIIBI TI0 TOATOTOBKE cliecapeii-pEMOHTHHKOB CO3al0TCsl YUCIEHHOCTRIO 10 10
YEIJI0BEK;

- YUCT MOCCIACMOCTHU 321H$ITI/II>1, YCIIEBACMOCTHU U HpOﬁI{CHHBIX TEM BCIACTCA MperiogaBaTeis-
MU TCOPECTUICCKOI'O 06y‘IeHI/I$I B XXYpHaJIC y4uc€Ta 3aHATUH 110 TCOPCTUICCKOMY 06y‘IeHI/II-O;

- TEOPETHUECKOe OOYyYEHHE TMPOBOMATCS B y4eOHOM Kiacce C HCIOJIb30BAaHUEM Yy4ueOHO-
METOOAUYCCKUX U qu6HO-HaFJ'I$[I[HI)IX I0CcOOuMt AJid MMOATOTOBKHM MAIIMHUCTOB KpaHa (KpaHOBHII/I-
KOB).

®opma 00yueHus: OUHas.

OO0y4eHne IPOBOAUTCS TPYNIIOBBIM METOJIOM 0€3 OTphIBa OT MPOMU3BOACTBA 110 2-4 yaca
TGOpGTH‘ICCKOfI IIOATOTOBKH B AC€CHDb U IPAKTUUCCKUX 3QHSATUIL. I[J'ISI BCEX BUAOB TCOPETUUYCCKHX
3aHATUN aKaJeMHUYECKHI Yyac YCTaHABIMBAETCS MPOAOKUTEIBHOCTHIO 45 MUHYT.

JlomyckaeTtcst 1o3auucieHre K ooyJarolemycs paboTHUKY IyTeM CO3/AaHUs IPYIIbl O0ydeHMs,
100 MyTeM J103a4UCIIEHUS B IPYIITy 00y4YaroIuXcsi B CPOK MPOXOXKAECHUS 00yUaOIIMMCs
(oOygaromuMucst) TEOpPETHIECKOTo 00yueHus He npesbimaroniero 10% ot KoaudecTBa 4acoB,
YCTaHOBJICHHBIX IIPOTPaMMOi 10 JaHHOH npodeccu.

[Ipon3BoacTBEHHOE O0YUEHUE SBISETCS OCHOBOM MPO(ECCHOHATBHON MOITOTOBKH, I[EBI0 KOTOPOM
sBIsieTCs (OpPMUPOBAHUE Y 00YUAIONINXCS TPAKTUYECKUX YMEHUHN 1 HABBIKOB B COOTBETCTBUU C
TpeboBaHUSAMU PO eCcCHOHABHOM XapakTepucTUKH. LlensiMu npon3BoicTBEHHOTO 00yUYEHHS 110
npodeccun MammHHUCT KpaHa (KpaHOBIIKK) SBIISICTCS OBIAJACHUE 3HAHUSMU U YMEHUSMU TIPU
IMPOBEACHNU KPaHOBBIX pa60T, a TaKKC COBPEMEHHBIM TEXHHUKO-3KOHOMNYECKUM MBIIIJICHUEM,
CIOCOOHOCTBIO YCIIEIIHO OCBAaUBATh HOBbIE TEXHOJIOIMU NOATOTOBKU. [Ipon3BoacTBEHHOE O0yUeHHE
npoxoauT Ha pabounx mectax AO «TpancMann» moJ pyKoBOJCTBOM OMBITHBIX MacTepPOB
MIPOU3BOJCTBEHHOTO 00y4eHus. L{enbio Mpon3BoICTBEHHOT0 00y4YeHH s SBISIETCS TIOATOTOBKA



Oynyiero paboyero K CaMOCTOSATEILHOM BHICOKOIIPOM3BOUTEIHHOM paboTe Ha MPEAIPUATHH.
3agayamMy IPOU3BOJCTBEHHOTO OOYUEHHUS SIBIISIOTCS:

3aKpeIUieHHe U COBEPIIEHCTBOBAHHE NMPOPECCHOHANBHBIX 3HAHUM M YMEHHUH M0 M30paHHOM IMpo-
beccun;

HU3YUCHUC HpOHSBOI[CTBCHHOﬁ TEXHOJOTUH U TEXHUYECKOM AOKYMCHTAIIUU;
HaKOIIJICHHUE OIIbITa CaMOCTOATCIBHOT'O BbIITOJTHCHUA pa60T;
ano6peTeHHe YCTOﬁ‘IHBBIX HAaBBIKOB, Pa3BUTHUEC BBICOKOI'O HpO(beCCI/IOHaJ'IBHOFO MacCTEpCTBa,

OCBOCHHE MPUEMOB pabOTHI ¢ HOBEHITUM 00OPYIOBAHWEM U HOBBIMHU TEXHOJOTHSIMHU; (popMupoBa-

HUE TNPO(EeCcCHOHANTBHO LIEHHBIX KadecTB (OBICTPOTA pEakIH, aKKypaTHOCTb, COIJIACOBAaHHOCTD

IeWCTBUH, HAOIIOIATEILHOCTD, IPEABUICTH BO3MOXHBIE BUIBI Opaka, CTpEeMIICHHE J0OUBaTHCS BBI-

COKHX pPe3y/IbTaToB B paboTe ¥ TBOPUYECKOE OTHOLICHHE K TPYAY).

OCHOBHBIM BUJIOM aTTE€CTAIIMOHHBIX HUCIBITAHUH SBISIETCS KBaTH(DUKAIIMOHHBINA YK3aMeH.

DK3aMeH MPOBOIUTCS C UCTIONBb30BAaHUEM IK3aMEHALMOHHBIX OUJIETOB, pa3paboTaHHBIX B Y4eOHOM

[ICHTPE Ha OCHOBE yTBEP KJICHHOH NporpaMMbl. CocTaB KBATM(HUKATMOHHON KOMUCCUH
yTBEPKIAaeTCs MPUKa30M reHepalibHOTrO aupekropa. [1o pe3ynpraram UTOTOBOM aTTecTaluu

oOyuaromumcst mpucBauBaercs 4 paspsiz o npodeccun « MammHUCT KpaHa (KPaHOBILIUK).

Pesynbrarsl KBamu(pUKAIIMOHHOTO SK3aMeHa 0(OPMIISIOTCS IIPOTOKOJIOM H BBIIAIOTCS

CBHJICTENIBCTBO M YIOCTOBEPEHUE YCTAHOBJIEHHOTO 00pasia.

VueOHBIN LEHTP, OCYIIECTBISIOMUI MOATOTOBKY MAllIMHUCTOB KpaHa (KPaHOBIIMKOB), UMEET MPABO:

M3MEHSTh [OCIIEI0BATEIbHOCTD 3YUSHUS Pa3/IeIoB U TeM y4eOHOro NnpeaMeTa py yCIOBUHU BbI-
[IOJIHEHUS TIPOTPaMMBbl y4eOHOTO IIpeIMETa;

BHOCHUTDb UBMCHCHUA U JOMMOJIHCHUA B TCMATUYCCKUC TTIJIaHbI U3YYAEMOT'0 IIpEAMETa C YUCTOM MO-
ACpHU3aln ITPOU3BOJACTBA AO «TpaHCMaI_H» B IIpeJciiax 4aCcoB, YCTAHOBJICHHBIX y‘IC6HLIM IIJIaHOM.

KauectBo u 6e3onacnocts npogykuun AO «Tpancmann

B cootrBercTBUM ¢ 3akoHOHATenbCcTBOM Poccuiickon denepannny nperHa3HaueHHbIA IS
MEPEBO30K MACCAKUPOB, TPY30B, Oaraxa, rpyzodaraxa mo *eie3HoJOPOKHBIM ITyTsM OOIIETo
I10JIb30BaHUS JKEJIE3HOIOPOKHBIN MOIBUKHOW COCTaB HE3aBUCUMO OT €T0 MIPUHAIICKHOCTH
JIOJDKEH YIOBJIETBOPSITH TPEOOBAHUSAM COOTBETCTBYIOLIUX CTAHAAPTOB, IIPaBUJI U HOPM.

[Mponyxuust OAO «TpancMmain» cepTuuIIIpoBaHa B COOTBETCTBUU C TPEOOBaHUAMU
TEXHMUYECKOTO periiaMeHTa TaMOKEHHOTO coto3a «O 0e301acHOCTH KeJe3HOA0POKHOTO
noasrxkHoro coctasay (TP TC 001/2011)

be3onacHOCTB KeNe3HOOPOKHOTO MOABUKHOIO COCTaBa - COCTOSHUE, TP KOTOPOM
OTCYTCTBYET HEJJOIIYCTUMBIN PUCK, CBA3aHHBIN C IPUYNHEHUEM BpEAA )KU3HU WIH 310POBbIO
IPaKJaH, UMYILECTBY IOPUINYECKHX JIUL, TOCYIapCTBEHHOMY WJIM MyHULIMIIAJbHOMY UMYIIECTBY,
OKpYXKarolen cpelie OT TPAHCIIOPTHBIX IPOUCLIECTBUMN.

[ToaTOMY IIpH MU3rOTOBIIEHUH ITOJABUKHOTO COCTABA MPEABIBIAIOTCS TONOJHUTEIbHBIE
o0s13aTenbHbIe TPeOOBaHUS K KadyecTBY paboT. B cBOIO ouepesib KauecTBO JOCTUTAETCS TP YCIOBUU
COOJIIOZICHHS] BCEMH KaTeropusMH pabounx, yYacTBYIOIIMMHU B U3TOTOBJICHUH K./1.TEXHUKH,
TpeOOBaHUI TEXHOJIOTUYECKOW U KOHCTPYKTOPCKOM TOKYMEHTAIMH, TEXHOJIOTMUECKON
auctUIIMHBL. COCTOSIHHUE TEXHOJIOTUYECKON AUCIUITIIMHBI 3aBUCUT OT COBOKYITHOCTHU
OpraHU3aIMOHHO-TEXHUUECKUX YCIOBUN: OpraHu3aliy pabounx MeCT, YPOBHS KBaJTH(PHUKALIUU
MepcoHaa, UCIOIb30BaHNE UCIIPABHOTO 000PYAOBAaHUS, HHCTPYMEHTA U CPEICTB U3MEPEHUS.
Kaxip1if paboTHUK Ha CBOEM pabodyeM MECTe JOKEH MPOHUKHYTHCS OTBETCTBEHHOCTHIO 32
KauecTBO M 0€30I1aCHOCTh BHIITYCKaeMOI MPOTyKINH.



KBAJINPUKAITIMOHHASA XAPAKTEPUCTUKA ITPO®PECCHUHA

Kpamudukanus - MammHuCT KpaHa (KpaHOBIIMK) 4-i pa3psia.

XapakTepucTuka pador.

YnpaiieHne MOCTOBBIMHU U IILTIO30BBIMU KPaHAMU TPY30TOIEMHOCTBIO CBBIIIE 15 T, OaieHHbIMU
CaMOXOJIHBIMH CaMOTOJbEMHBIMH, MTOPTATLHO-CTPEIOBBIMU KpaHAMH IPY30I10IbEMHOCTHIO CBBIIIIE
3 no 15 T, OaneHHBIMU CTAIMOHAPHBIMH U KO3JIOBBIMU KpaHAMH IPY30T0IbEMHOCTBIO CBEIIIE 5 10
25 T, OCHAIIEHHBIMH PA3JIMYHBIMH IPY303aXBaTHBIMU MPUCIIOCOOICHUSIMH, TP BBHITOJTHEHUH TIPO-
CTBIX pabOT O MOTPY3KE, pas3rpy3ke, NepPerpy3Ke U TPAHCTIOPTHUPOBKE CHITYyUUX, TYYHBIX, IECHBIX
(mmuHOM 710 3 M) M IPYTUX aHAJIOTHMYHBIX TPY30B. YIIpaBJieHHE MOCTOBBIMU U IITI030BBIMU KpaHa-
MU I'PY30I0ABbEMHOCTHIO CBbIIIE 10 10 25 T, OCHAILIEHHBIMU Pa3IUYHBIMU IPY303aXBaTHBIMU MPH-
CHOCOOJIEHUSIMU, TP BBINOJIHEHUN PadOT CpeiHEel CII0KHOCTH I10 TIOTPy3Ke, pa3rpysKe, meperpys-
K€ M TPAHCIIOPTUPOBKE JIECHBIX (JUIMHOM CBbIIIE 3 710 6 M) U IpYyTUX aHAJIOTMYHBIX TPY30B, yCTa-
HOBKE U3JICJINA, y3JI0B U JIeTalei Ha CTAHOK; KAHTOBAHUIO CEKIIUN CYJIOB, IEPEMEILIEHHUIO MTOIMO-
CTeH U APYTUX MOHTAXXHBIX MMPUCTIOCOOTICHUI U MEXaHU3MOB.

VYnpaiieHue MOCTOBBIMHU U IILTIO30BBIMU KPaHAMHU IPY30HOIbEMHOCTHIO 710 10 T, GaleHHbIME ca-
MOXOJITHBIMHU CaMOTIOTbEMHBIMU, TOPTATBHO-CTPEIOBBIMU KPAaHAMH TPY30MOIbEMHOCTHIO 110 3 T,
OallleHHBIMU CTAIIMOHAPHBIMU M KO3JIOBBIMH KpaHAMU TPY30MI0ABEMHOCTBIO J10 5 T, OCHAIIEHHBIMU
Pa3IMYHBIMH TPY303aXBATHBIMU MTPUCTIOCOOJICHUSMU, TIPU BBIMOIHEHUH CJIOKHBIX PaboT 1O 1Mo-
rpy3Ke, pa3rpysKe, neperpy3ke u TPaHCIIOPTUPOBKE JIECHBIX (JJTMHOM CBBIIIE 6 M - HA MOCTOBBIX U
IUTIO30BBIX KpaHaX, JUTMHOW CBBIIIE 3 M - Ha OAIIEHHBIX CAMOXOAHBIX CAMOIIOILEMHBIX, TOPTAIIb-
HO-CTPEJIOBBIX, OAIIICHHBIX CTAIMOHAPHBIX U KO3JIOBBIX KPaHaxX) U JPYTUX aHATIOTUYHBIX TPY30B U
IPy30B, TPEOYIONINX MOBBIIICHHOW OCTOPOKHOCTH, a TAK)KE TPU BHITIOJTHCHHH PAaOOT 110 MOHTAXKY
TEXHOJIOTUYECKOT0 000PYI0BaHHUS U CBSA3aHHBIX C HUIM KOHCTPYKIIM, CTanelbHON U CEeKIIMOHHOU
cOopke U pa30OpKe M3/IENHIA, arperaToB, y3JI0B, MAIIMH, MEXaHU3MOB I10 ITOCAJIKE W BBIIAY€E U3
HarpeBaTeNbHbBIX N€YeH CITUTKOB U 3arOTOBOK, 0 PAa3/IMBYy METalljla, 10 KAHTOBAHUIO U3/1ENIUN U
JieTajell MallluH, IpY KOBKE Ha MOJIOTaxX M Ipeccax, yCTAaHOBKE Ha CTAHOK JAeTajel, u3enuil u y3-
JI0B, TPEOYIOIMIMX MOBBIIIEHHONH OCTOPOKHOCTH, U TIPU BBHIIOJHEHUH CTPOUTEIHHO-MOHTAKHBIX U
PEMOHTHO-CTPOUTENBHBIX PadOT.

VYnpasienue KadelbHbBIMH KpaHaMU TPY30MI0AbEMHOCTHIO 10 3 T, OCHAIIICHHBIMH Pa3IUYHBIMU TPY-
303aXBaTHBIMH MPUCIIOCOOIEHUSMH, TPU BHITIOJIHEHUH BCEX BUJIOB PaboT.

VYrpaBneHue ryCeHUYHbBIMU U THEBMOKOJIECHBIMH KpaHaMu Tpy30101beMHOCTBIO 10 10 T, ocHa-
IIEHHBIMH PA3JIMYHBIMU TPY303aXBaTHBIMU MTPUCTIOCOOTICHUSIMU, TIPH BHIMIOJTHEHUU BCEX BUIOB pa-
00T (KpoMe CTPOUTETHHO-MOHTAKHBIX U PEMOHTHO-CTPOUTEIHHBIX padoT).

VYnpaiieHue cTe/uIa)kHbBIMU KpaHaMu-1ITadesiepaMu rpy3010/beEMHOCTBIO CBbIIIE | T, KpaHAMMU-
mradenepaMu ¢ aBTOMaTHYECKUM YIPaBIEHUEM U MOCTOBBIMHU KpaHaMHU-IITabeepaMu, OCHAIIICH-
HBIMU PA3JTMYHBIMU TPY303aXBaTHBIMH MEXaHU3MaMHU U IPUCTIOCOOICHUSIMU, TIPU BBHITOJTHEHUH pa-
00T 1O MOTPY3Ke, BHITPY3KE, IEPEMELICHUIO TPY30B, YKIJIKEe UX Ha CTEJIaXH, IOTPY3UUKH U
TPaHCIIOPTHBIE CPEACTBA, IO JIOCTABKE TPY30B CO CTEIUIaXKEH K MPOU3BOACTBEHHBIM yUacTKaM.
Vet ckinaanpyeMbIX MaTepUaibHbIX IEHHOCTEN. YTIpaBIeHUE KpaHaMU, OCHAILEHHBIMU PAJIUO0-
yIpaBIECHUEM.

JloJKEH 3HATh:

YCTPOMCTBO 00CITYKUBAEMBIX KPAaHOB U UX MEXAHU3MOB; CIIOCOOBI TepepabOTKU IPY30B; OCHOBBI
TEXHOJIOTUYECKOT0 MPOIIecca MOHTaXa TEXHOJIOTHYECKOT0 000py/I0BaHusI, CTAEeIbHON U CEKIH-
OHHOM COOpPKH U pa30OpKU U3JENNMA, arperaTtos, y3J0B, MalllMH U MEXaHU3MOB, KOHCTPYKLIUN cOOp-
HBIX 3JIEMEHTOB 3/IJaHUN U COOPYKEHUI; ONIpEAeIICHHE MACChHI Tpy3a MO BHEUIHEMY BUY; TEXHUYE-
CKHe€ yCJIOBHSI U TpeOOBaHUS, MPEAbSIBISIEMbIE TP 3arpy3Ke CTeIIaXel; pacrloiokeHne 00CIyK1-
BAE€MbIX IIPOU3BOICTBEHHBIX YUAaCTKOB; JIEKTPOTEXHUKY U CIIECAPHOE JIETIO.




YUYEBHbBIN IIJIAH

MOBBIIICHUS KBa(puKaIuuy mo npodeccunn «MammHUCT KpaHa (KpaHOBITUK)» 10 4 paspsa

Ne n/mn HaunmenoBanue Tembl KonnuectBo
9acoB
Teopernueckoe odyueHue
1 OO6mue TpeOoBaHUs MPOMBIIIUIEHHONW 0€30MacCHOCTH 2
2 CrnecapHblie paboThI 2
3 MarepuanoBeacHue 4
4 UYUreHue yepTexeil U cxem 4
5 CBeneHus 110 TEXHUYECKON MEXaHUKE 2
6 Ceenenus o ANIEKTPOTEXHUKE U DIEKTpOoOOOPYIOBaHUIO 10
Ipy30MOAbEMHBIX KPAaHOB
7 YeTpoicTBO KpaHOB MOCTOBOIO THIIA 10
8 YCTpoiicTBO Ipy303aXBaTHBIX OPraHOB
9 CremHbIe TPy303axBaTHBIE IPUCIIOCOOICHUS U Tapa 4
10 |Okcrutyaranus, TeXHUYECKOE 0OCIIy’)KUBAaHHE U PEMOHT KPaHOB 38
Bcero 4acoB TeopeTH4eCKOro 00y4eHust 78
IIpousBoacTBeHHOE 00yYeHUE
1 O61mue TpeGoBaHMs MPOMBIIITICHHON 0€3011aCHOCTH )
2 [TpakTHueckoe 03HaKOMJIEHUE C KpaHAMU MOBBIIIEHHOMN 28
Ipy30M0bEMHOCTH
3 [Tpon3BoACTBEHHBIE ONIEPALIMH, BBITOIHIEMbIE KPAHOBIIUKOM 4-TO 80
paspsna
4 CamocrosTenbHast paboTa B KauecTBE KpaHOBIIMKA (MallIMHUCTA) 4-TO 132
paspsna
Bcero yacoB npou3BoACTBEHHOT0 00y4eHH s 242
Bcero yacoB 3a noiHbIH Kypc 00y4eHust 320
TEMATUYECKUM IIJIAH TEOPETUYECKOI'O OBYYEHUS
No KomuecTBo
n/m Tema 4acoB
Teoperuueckoe o0yueHue
Tema 1 O61mue TpeGoBaHMs MPOMBIIITIEHHON 0€3011aCHOCTH 2
Tema 2 Crnecapnblie pabOThI 2
Tema 3 Marepuanosenenue 4
Tema 4 | UreHue uepTexen U CXeM 4




Tema 5 CBeneHus 1o TEXHUYECKON MEXaHHUKE 2

Tema 6 CBeleHHsT 1O JJIEKTPOTEXHUKE W 3JIEKTPOOOOPYIOBAHHIO 10
rPY30I0IbEMHBIX KPAaHOB

Tema 7 VYCTpoiicTBO KpaHOB MOCTOBOI'O THIIA 10

Tema 8 YCTpoiicTBO Ipy303aXxBaTHBIX OPraHOB 2

Tema 9 CpeMHbIe Irpy303axBaTHbIE IPUCTIOCOOICHUS U Tapa

Tema 10 | Dkcruryaramus, TEXHUYECKOE OOCTY)KHUBAaHHE U PEMOHT KPaHOB 38

Bcero yacoB TeopeTnueckoro ooyyeHusi 78

ITPOI'PAMMA TEOPETHYECKOI'O OBYYEHUA

TEMA 1. O61mme Tpe00BaHUS NPOMBIILIEHHO 0€3011aCHOCTH.

OcHoBHble nonoxeHus PenepanbHbix 3ak0HOB Poccuiickoilt @enepanyu «O MPOMBILIEHHON
0€30I1aCHOCTH OIIAaCHBIX IPOM3BOACTBEHHBIX 00BEKTOB», «O0 ocHOBax Tpyna B Poccuiickoii
®denepauun», opraHu3anus HaJ30pa U KOHTPOJIS 3a coOntoieHueM TpeOoBaHU [0 OXpaHe Tpyna U
IPOMBIIIIJIEHHOM 0€30M1aCHOCTH.

['ocynapcTBeHHBIE OpraHbl HaJa30pa 3a COONIOAEHUEM TPYIOBOIO 3aKOHOAATENIBCTBA U
TpeboBanuii 6ezonacHocTu. [lopsiok ydera u paccieJoBaHUS HECUACTHBIX CIy4aeB.

WHCTpyKTa)X MO TEXHUKE O€30MaCHOCTH Ha pabodeM MecCTe KPaHOBIIMKOB MOCTOBOTO KpaHa.
IlepBHUYHBIH, IEPUOIUYECKUNA U BHEIJIAHOBBIM HHCTpYKTax. HCTpyKTax o oxpaHe Tpyaa. O6mue
TpeOoBaHUsT ~ 0OE30MacHOCTH MpPH  TNPOU3BOACTBE  MOTPY30YHO-PA3TPY30YHBIX  paboT H
TPaHCIOPTUPOBKE I'PY30B IPY30M0IbEMHBIMU MAIlIMHAMH.

OcHOBHbBIE IPUYMHBI HECUACTHBIX CIIYy4aeB M aBapUil MpPH SKCIUIyaTallUd IPy30MOIABEMHBIX
KpaHOB. Mepbl 0€301acHOCTH Tepesl HadajloM paboThl Ha KpaHe.

Mepbl nM4HON 0€30MaCHOCTH NpH HAaXOXKJAEHWUM Ha padodel IUIOIajKe WM BOIU3U
nepemeraemMoro rpysa. Orpaxaenue onacHsix Mect. CoOutofenue TpeboBaHuil 6€30MaCHOCTH IPU
CKJIaIMPOBAHUHU I'PY30B KpaHaMHU.

OneKkTpoOe30MacHOCTh, Mepbl O€30MaCHOCTH MpPHU IycKke KpaHa B paboTy. OcTaHOBKa KpaHa U
OCMOTp €ro nociie padoThl.

Co3naHue HOpPMAalbHBIX MPOM3BOACTBEHHBIX YyCIOBUH i pabouux. [lpenymnpexnenue
npodeccuoHaNbHBIX 3a0ojeBaHui. bopb0a ¢ 3alMbUIEHHOCTHIO M 3ara30BaHHOCTHIO BO3IYIITHOM
cpeabl M TPOM3BOACTBEHHBbIMHM IyMamu. OcHalieHue pabodero Mecra KpaHOBIIMKA U 30HBI
MIOTPY304HO-Pa3rpy30YHBIX pPadoT.

CpencTBa MHAMBHUIYAIbHOM 3allIUTHI KOXKM, OPraHOB JbIXaHMs, 3peHUs U ciayxa. Jlnunas
rurueHa pabouero. Crenonexna M crnenodyBb, HOpMBI MX Bblaaud. CaHUTapHO-OBITOBbIE
IIOMEILIEHUs,, WX Ha3HaueHue U coaepxkanue. CaHUTAPHO-TEXHUYECKOE M MEIHULUHCKOE
oOciyxuBaHHE pabouuX Ha MPEITPUSITHH.

ITpon3BoacTBeHHbIN TpaBmarusM. llopsaok oka3aHus INEpBOM NOMOIIM IPU HECUACTHBIX
ciydasx. MHAMBUAyanbHBIM MakeT M anTeyka IEepBOM IOMOINM, MpaBuia IOJb30BAHUS HMHU.
TpancnopTupoBKa MocTpaiaBIINX.

OcHOBHbBIE NPUYMHBI BOZHMKHOBEHUs Toxapa. [IpaBuia, MHCTPYKIIMM U MEpONPUATHUS T10
MPENyNpEXIACHNI0 ToXapoB. [lpaBuna XpaHEHHs JIETKOBOCIUIAMEHSIOIIMXCS MaTepuajioB U
oOpallleHusi ¢ HUMHM TpU SKCIUTyaTalli MOCTOBBIX KpaHOB. [IpaBuia mosib30BaHuSl CpelCcTBaMU
MOXApOTYyUIeHUs:  (OTHETYIIUTENSAMH,  SIIMKAaMH C  TIECKOM, TOXKapHbBIMH  KpaHaMH).
[IpoTuBonokapHbIe HIUTHI U UX OCHaIeHHE. JlocTyn K cpeAcTBaM MOKapOTYLUIEHUS! K BO3MOKHOCTh
uX OBICTPOrO MPUMEHEHHUS.

[Toxxapuble mocThl. JIeHCTBUS KpaHOBIIMKAa NpU BO3HUKHOBEHUHU moxapa. OcoOEHHOCTH
TYLIIEHUS TI0XKAapOB, BO3HMKAIOIIMX B pE3yAbTaTe€ KOPOTKOTO 3aMBIKAHUS 3JIEKTPOIPOBOIKH.
Tylienre BoCTIaMEHUBIIMXCS TOPIOUEro U CMa304YHbIX MarepuanoB. [IpaBuia noBeneHus: pabounx
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B OTHEONACHBIX MECTax M MpH NoKape. DBaKyalys MOCTPAJABLUINX U MaTepUaJIbHBIX LIEHHOCTEH.
TEMA 2. CiecapHblie padoThbl.

Pa3merka, npaBka u rudka MmeraJuia.

Pa3zmeTka miockocTHas U ee HazHaueHue. VIHCTpyMeHTHl U npucnocobnenus. OnpexneneHue
MIPUTOHOCTH 3aroTOBOK. Pa3zmerka mo yeprexkam u mabmonam (oOpasmam). PazmeTrka oT KpoMoK
3aroTOBOK M LIEHTPOBBIX JIMHUI. Bpak npu pazmeTke U criocoObl €ro MpeaynpexaeHus.

Pa3meTka mpocTpaHCTBEHHAs U €e Ha3HaueHue. MIHCTpyMEHThI 1 npucnocoOnenus. 3anpaBka
UHCTPYMEHTOB.

[TpaBka u rubka meramia. MHcTpymMeHTHI M ipucniocobienus. [IpaBuna 1 cnocoObl mpaBKH U
rMOKH JIMCTOBOTO, MPOGMIBHOrO MeTauia u TpyO. IIpaBuibHO-THO0UHBIE IPECCHI, UX YCTPOUCTBO U
npuMeHeHue. ['mbka metanna B ropsiueM COCTOSHUHU O]l Pa3jMYHBIMM YIJIAaMU U PaJUyCaMHu.
JedexTbl mpu mpaBke U KUOKe MeTasula U CIOCOObI UX YCTPAaHEHHUS.

Py0Oka, pe3ka u onuiIMBaHue MeTaLIa.

PyOka MeTaina u ee HazHaueHHe. IHCTpyMeHTBI U MpucnocoOsieHus. 3aTouKka HHCTPYMEHTOB
B 3aBHCHMOCTH OT TBEpPAOCTH oOpabarbiBaeMOro Merayia. 3yOuia, KpeHIMeicenn 1 ciecapHbie
MOJIOTKH, UX pa3Mepsl. Ilpuemsl pyOku. Beipybanue B MeTaiie npsMOro M paJuyCHOIO IMa3oB C
MPUMEHEHHEM PYYHBIX ¥ MEXaHU3UPOBAHHBIX MHCTPYMEHTOB, BHIPYOaHHE 3arOTOBOK M3 JIMCTOBOM
CTalll U cpyOaHUE HEPOBHOCTEH Ha MOBEPXHOCTSAX YEPHOBBIX 3aroToBOK. JledekTrl mpu pyOke u
MepbI UX MPENYNPEKICHUS.

Pe3ka Metanna, ee Ha3HaueHHMEe M INpUMEHEHue. MHCTPYyMEHTBI M HPUCHOCOOIEHUS.
PbryaxkHple, JMCKOBBIE ITHEBMATUYECKUE, JJIEKTPUUYECKHE HOXKHUILBI KU HMX HCIOJIb30BAHUE.
[IpuMeHeHMe IUCKOBBIX W JICHTOYHBIX MM s pe3ku Meramia. Peska TpyO u meramna
aOpasuBHBIMH Kpyramu. [IpaBuia moip30BaHUS MHCTPYMEHTAMH W MEXaHM3MaMHU IIPH pe3Ke.
Bo3moxHBII Opak 1 Mepsbl €ro NpeaynpexaeHus.

OnwnuBaHue MeTaula M ero npuMmeHeHwe. MHcTpymeHThl W mpucnocoOneHus. [Ipuemsr
ONWJIMBAHUS IIUPOKUX U Y3KHX NMPSAMOJIMHENHHBIX U MapajjiesbHbIX miaockoctel. [lopsaok paboTel
[P ONWIMBAHUU COIPSHKEHHBIX MOJ pa3IM4HbIMU YyIiamMH IoBepxHocTel. [IpoBepka kauecTBa
onwiMBaHus. PacnuivBaHue NpsIMOJIMHEHHBIX OTBEPCTHH, (PACOHHBIX NPOWM M OTBEPCTHH C
MOJATOHKOM MO 11a0JI0HaM M BKJIabliaM. bpak npy onuInBaHUU U MEPHI €r0 MPEAYIPEKACHHUSL.

Caepienue, 3eHKOBaHHME M Pa3BePThIBAHUE OTBEPCTHI.

Ceepnenue otBepctuil. WMHCTpymMeHTBl W mnpucnocobneHus. PyyHoe u mexaHuueckoe
cBepsieHue. CBepiaa M UX KOHCTPYKLHMHU. YIIIBI 3aTOYKHM B 3aBUCHUMOCTH OT 00pabaTbIBaeMOro
Marepuaia. YCTPOWCTBO M HACTPOMKA CBEPJIMJIBHBIX CTAHKOB. YCTAaHOBKA W KpEIUICHUE
IIPOCBEPIINBAEMOro MeTaiia. CBEPIWIBHBIN MAaTPOH U €ro YCTpOoMCTBO. IlepexonHble BTYIKH U UX
HazHauyeHue. Buibop pexxumoB cBepieHHs nmo Tabnuie. CBepiaeHHE OTBEPCTUH IO pa3METKe, 10
KOHJIYKTOPY, IOJ pa3BepTbiBaHuE. OXJIAKICHUE HHCTPYMEHTOB. (CBEplIEHHME TIIYXHX OTBEPCTHH.
PyuHble, anekTpudeckue M MHEBMaTuueckue apeiu. MIX ycTpoiicTBO U MpaBuiia MMoJIb30BaHUS UMHU.

3eHKEepOBaHHE OTBEPCTHM M ero Ha3zHayeHue. VIHCTpyMEHTHI U  NPHUCIOCOONICHHS.
KoncTpykius 3eHKepoB. 3eHKEpOBaHME OTBEPCTHI 110/ TOJIOBKM BUHTOB M 3aKJIENOK C MTOMOIIbIO
CBEPJIWIBHOIO CTAaHKA. 3€HKOBKM, MX OTJIMYUE OT 3€HKEPOB. 3€HKOBAHUE OTBEPCTHM U €ro
IIPUMEHEHHUE.

Pa3zBepTbiBaHMe OTBepCTHM W ero Ha3HaueHHe. HHCTpyMEHTBI W NpPUCTIOCOOJICHUS.
Konctpykuuu u monbop pasBepTok. Breibop pesanus. Ilpumyck meramia Ha pa3BepThIBaHUE.
Pa3BepTriBaHNE CKBO3HBIX U INIYXMX LUJIMHAPHUYECKUX OTBEPCTUM BpYy4UHYIO M Ha craHke. [Ipouecc
pa3BepTHIBaHUSI KOHWYECKHUX OTBEPCTUN U €r0 0COOEHHOCTH.

Bo3MoxHBINE Opak TMpH CBEpJCHHWH, 3CHKOBAHMUM M Pa3BEPThIBAHUM U MEpHl  €ro
MpeyNpPEexXKICHUS.

Hape3anune pe3b0bl.

Pe3n0a u ee HazHaueHue. UHCTpYMEHTHI U PUCTIOCOONIEHUS. DIEMEHTHI, MPOPHIIN U CUCTEMbI
pe3p0bl. YCTPOHCTBO METUMKOB M IUTaliek. BeiOop muamerpa cTep kHs MOJA ONpeleIeHHbIN pa3Mep
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HapyxHOH pe3bObl. [lonbop auamerpa cBepna A CBEpICHHUS OTBEPCTHH IMOJ 3alaHHBIN pa3zmep
BHYTpeHHEN pe3b0bl. OCcOoOEHHOCTH Hape3aHus pe3bObl B CKBO3HBIX M INIYXHUX OTBEPCTHUSX.
ITpoBepka pe3pObl KamuOpamu. Mcmonbp3oBaHWE CTAHKOB JJIsi Hape3aHusi pe3pObl. bpak mpu
Hape3aHuu pe3bObl, MEPHI 110 €ro NPEAYNPEKIECHUIO U CIOCOObI YCTPaHEHHUS.

Kuenka.

Knenka weramna, ee NpUMEHEHHWE M Ha3HaueHUe. VHCTPYMEHTBI M INPUCIOCOONICHMS.
Oco0eHHOCTH KIIENIKM JIMCTOBOTO METaJula BCTHIK M BHaxXJECTKy. Kiemka merayuia B XOJOAHOM H
ropsyeM COCTOSHUHU. PydHas M MexaHU3MpOBaHHAs Kienka. Bubl 3akienouHbIX MBOB (OAHO- U
MHOTOpsIIHBIE) M X Ha3zHaueHue. [IpoBepka nuamerpa 3akienok. [IpoBepka kauecTBa 3aKJIEIIOUHBIX
1IBOB. BO3MOKHBIN Opak mpu KJIeNKe U MephI 110 €ro NpeaynpeKaeHuUIO.

Iaiika.

ITafixa, ee Ha3HaueHWE W NpUMEHEHHE. Marepuanbl U HMHCTPYMEHTBHI U1 BBIIOJIHEHUS
NasuIbHBIX paboT. Msrkue M TBepAble NMPUINOM M UX NpuMeHeHue. [1oaroroBka MOBEPXHOCTEH.
@nrocel ¥ NMPOTPaBbl, UX COCTAB M Ha3zHaueHue. bpak mpu maiike, Mepbl €ro MpenynpexacHus U
CIOCOOBI yCTpaHEHUSI.

TEMA 3. MarepuaJioBeeHue.

Yepuble MeTaIbI.

Ha3naueHne MeTayisioB M W3JCIMHA W3 HUX, NPUMEHSAEMBIX B KpPaHOCTPOEHHH. YepHbIe
METaJUTbl, MPUMEHseMble B KpaHocTpoeHHH. OCHOBHBIE CBEIEHHs O Merauiax. Pu3udeckue,
XMMUYECKHE, MEXaHUYECKHE U TEXHOJIOTMYECKHE CBOMCTBA METAJUIOB. 3aBUCHMMOCTh CBOMCTB
METAJUIOB OT MX CTPYKTYpHI. [IoHATHE 00 UCIIBITAHUN METAJIOB.

Yyryn. CrnocoObl MONy4eHus, BUIbl, CBOWCTBA M oOnacTh npuMmeHeHus. dmockl U UX
BJIMSIHUE HA KaUeCTBO YyryHa. MapKku 4yryHa.

Cranb. IIpousBoncTBo, CBOWCTBa, copTa, KilaccUUKAlMs, MAapKHUPOBKA. YIIEPOAMUCThIE U
JIETUPOBAHHBIE CTaIH. BiMsHME JErHpyIONMX 3JIeMEHTOB Ha KadecTBO craimu. Ctanm ¢ ocoObIMU
cBoiicTBaMH. MapKUPOBKHU CTaJId B COOTBETCTBHHU C TOCYaPCTBEHHBIMH CTaHAapPTaAMH.

Bunast 06paboTku metamios. JIutbe, KOBKa, IITAMIIOBKA, TPOKaTKa, BojodeHue. CBapka, maiika
U JIy’)KeHMeE, cllecapHas U MexaHuyeckass oO0paboTka METaJlJIOB pe3aHHeM. DJIEeKTPOTepMHUUECKUEe U
MEKTPOXUMHUYECKUE METOAbl O00pabOTKM MeTauioB. TepMuueckas oOpabOTKa cTaju: 3aKajka,
OTIYCK, OTKHT, HOpMAJIN3aLHsl.

XuMHUKO-TepMUYecKass 00paboTKa CTalu: IIeMEHTalus, Aa30TUPOBaHME, I[MAaHUPOBAHWE,
AIMTUPOBaHUE, XpoMHupoBaHue. OOpaboTKa METANIIOB YIBTPO3BYKOM M XOJIOJIOM.

L{BeTHBIE METAJIBI U UX CILIABBI.

3HaueHHe LBETHBIX MeTauloB. (OCHOBHBIE IIBETHbIE METaUIbl, IPUMEHSIEMble B
KPaHOCTPOEHHH (Me/b, aTFOMHHUH, IIMHK, OJIOBO, HUKEIb), UX CBOWCTBA M mpuMeHeHne. CIiiaBbl
I[BETHBIX METAJUIOB (JIaTyHb, OpoH3a, 0aOOMTHI, CHJIYHMH U Jp.) M 00JacTb MX HPUMEHEHHS.
TocynapcTBeHHBIE CTaHAAPTHI HA METAJUBI.

AHTHU(QPUKIMOHHBIE CIUIaBBI Ha OJOBAHHOW M CBMHILOBOM oOcHOBax. Ilpumoum inerko- u
tyrorutaBkue. dmockl. [IpuMeHeHne IBETHBIX METAJUIOB B KPAaHOCTPOCHUH.

Koppo3us merasios.

CymrHocTs W BUJBI KOPPO3WH MeTaiuioB. [leiicTBHe pa3imyHBIX Cpel Ha MeTayuibl. Bujsl
YUCTOTHl MOBEPXHOCTH Ha CTOMKOCTh MPOTUB KOPPO3HMU. 3aIMTa IMOBEPXHOCTH METAJJIOB OT
koppo3un. Hemerammmyeckne NOKpHITHSA. [IOKpHITHE TOBEPXHOCTH YEPHBIX METAJUIOB JIPYTUMHU
MeTajulaMu (COCcOoObl U NMPUMEHEHHUE). 3allluTHbIE TUIEHKH, MOBEPXHOCTHAS 3aKaJlka, BOPOHEHHUE,
a30TUPOBAHHE U JIP.

DJIeKTPOM30JISINMOHHBIE MATePHAJIbI H MJIACTMACCHI.

DNEeKTPOU30IIAIIMOHHBIC MaTePUAIIbI, TPUMEHSIEMbIE B KPAaHOCTPOCHUH M MX KiacCHU(UKAIIHSL.
DneKkTpuyueckasi MPOYHOCTh H3OIATOPOB. TpeOoBaHMS K MEXaHHYECKOW MPOYHOCTH H3OISTOPOB.
["a3000pazoBaHme U )KUIKUE H3O0JSIIIMOHHBIE MaTepHalibl. BOIOKHUCTBIE H30JISAIIMOHHBIE MAaTePHAIIBI
(¢ubp, xapTOH, JTAKOTKAaHHU, acOecT), UX CBOWCTBA U MpUMEHEHHE. MUHepallbHble U KepaMUYeCcKHe
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Mmarepuaisl (paphop, CTeKIo, CIona U Ap.) U UX MPUMEHEHHE B KPAaHOCTPOCHUU. EcTeCTBEHHBIH U
CHHTETHYECKHN KaydyK W u3fenusi w3 Hero. [lmactMaccel, WX BHIBI, COCTaB, CBOHCTBa W
MIPUMEHEHHUE B KPAHOCTPOCHHH.

BcnomorarebHble MaTepUAaIbI.

MaTepI/IaJIbI, MNPUMCHACMBIC JJI U3IOTOBJICHHUA TOPMO3HBIX KOJIOJAOK, CAJIbHUKOB U ITPOKJIAIO0K.
CMma3o4HbIC MaTepualibl, MPUMEHSIEMbIC TpPU 3KCIUTyaranuu kpaHoB. Copra Macel M CMa3ok.
Crioco0Obl XpaHeHUsI Macel M CMa3oK.

OOTHpOUHBIC, MPOTUPOYHBIE U MPOMBIBOYHBIC MaTepHalibl. TeXHUYECKHE TPEOOBAHHS K HUM
U TIOPSIIOK UX XpaHeHHsI. AOpa3uBHbIC MaTepUabl, JAKU U KPACKU U UX IPUMEHEHHUE.

TEMA 4. Utenue yeprexeil u cxeM

DJIeMeHTBI YepYeHusl.

EnvHble TOCYIapCTBEHHBIE CTaHAAPThl HAa KOHCTPYKTOPCKYIO NOKyMeHTauuio. Ueprexxu u
ACKU3bI, UX Ha3HaueHUe U TpeboBanusa K HUM. Lpud Tl muHMiA, MacTabbl, HAAMKUCK U pa3MEpPHbBIE
JMHUU Ha yepTexax. Bunel ueprexeil: paboune u coopounbsie. O603HaUEHUS HA YepTekax MOCaoK,
JIOTYCKOB M YHCTOTBI IOBEpPXHOCTEM peranell. CXembl 3JIEKTPUYECKHE, ITHEBMAaTHUUECKHE U
KMHEMaTUYEeCKHE M MX Ha3HayeHWe. BUAbl AIEKTPUYECKUX CXEM: NPUHLUIHNAIBHBIE, BHEIIHUX
COCIMHCHHI, MOHTAKHBIC.

Yeprex. [IpsmoyronpHele U aKkCOHOMETpUYECKUE NMpoeKuuu. IlocTpoeHne NnpsAMOyrojabHbIX
MIPOEKIMH pa3InyHbIX Aeraneil. Pazmerenue nzobpaxenuil. Ceuenue. Pa3pesbl u nuHuM 00pbIBa U
UX 3HaueHue. BrInoaHeHne cedeHuii 1 pa3pe3oB Ha yeprexax. Hanecenune pazmepos. BeinosHenue
Haanuceil. Cnenmdukanus depreka u ee HazHadeHue. CocraBieHue crienudukamuii cOOpoIHOrO
4epTeKa.

Ycii0BHbIE 0003HAUECHHS HA YepTexkax U cxeMax.

VYcnoBHbIe 0003HaueHMs M UX Ha3HaueHHe. O003HAYEeHUs Ha yepTexax ocell, Crul, 3y0uaThix
KOJIeC, pPE3bObl, CBapHBIX IIIBOB M pPE3bOOBBIX COCIUHEHHWH. YCIOBHBIE O00O03HAu€HUS Ha
MAaIIMHOCTPOUTENBHBIX U CTPOUTEIIBHBIX YEPTEIKAX.

N300pakerre mprOOPOB U anmaparypbl Ha dJIEKTPUIECKHX CXEMax. YCIOBHBIE 0003HAYCHHS
y3JIOB 1 MEXaHU3MOB Ha KMHEMAaTH4eCKuX cxemax. UreHue anekrpocxeM. CocTaBiIeHHE IMPOCTHIX
ANIEKTPUYECKUX U KUHEMaTHYECKHUX CXEM.

YreHne yepTeked H cXeM.

[Topsimox M moclieOBaTeNIbHOCTh YTEHUs uepTexkeil. Pa3bop u uTeHue JeTalupoOBOYHBIX U
cOOpOUYHBIX uepTeXed uepTekeil y37I0B M MEXaHM3MOB MOCTOBOIO KpaHa C YCTaHOBJIECHHEM
B3aumozelcTBus neranei. [lopsok W mocienoBaTeNbHOCTh pa3dopa  INEKTPUUYECKUX U
KMHEMAaTHYECKUX cXeM. UTeHHE IMEKTPUYECKUX U KHHEMAaTHYECKUX CXEM MOCTOBBIX KPAaHOB.

TEMA 5. CBeneHus 1o TeXHHYe€CKOH MeXaHHKe.

IHonsiTus 0 IBUKEHNH, CHJIe U padoTe.

JBrxxenune u ero Buabl. IlyTh, CKOpOCTb M BpeMs ABUXKEeHUS. JIMHENHAs M ynIoBas CKOPOCTb.
CKOpOCTh BpalllaTeabHOTO JIBHKEHHUS.

[TonsiTue o cume. DIeMEeHTHI, onpeaesonme cuny. 3mepenue u rpagudeckoe n300pakeHne
cuibl. ClOKEeHHe, pa3ioKeHHe W mapaienorpamm cuil. L[eHTp TAXecTH U ero OoIpeiesieHHe.
YcTOWUnMBOCTh U paBHOBecHE Teina. MOMEHT cuil U ero onpeneneHue. [loHsaTre o neHTpoOeKHON 1
LEHTPOCTPEMUTEIIBHOU CUJIE.

Tpenue, ero Buasl. KoahdunuenT tpenus. crnonp3oBanue sBICHUS TPEHUS B TEXHUKE.

Pabora u ee ompenenenue. MomHocTh. EquHMIBI M3MepeHHs paOOThI M MOIIHOCTH.
Koa¢dduurent nonesHoro neicTBus, €ro onpeeieHue U Ha3HAYECHUE.

OcCHOBBI MALLIMHOBEICHUSI.

HaknoHHasg MmiIoCKOCTh. YCIOBUSI PaBHOBECHS TBEPJAOTO Tela HAa HAKIOHHOW IJIOCKOCTH.
BunroBass nuuug. KiuH, BUHT, BHUHTOBOM JOMKpar. Pa3HOBHIHOCTM HAaKJIOHHOW TIJIOCKOCTH.
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Cucrema pblyaroB. Ppiuaru mepBoro u BTOporo poja. bioku monBukHbIE M HEMOABMXXKHBIE, HX
npuMmeHenue. [lomucnact u ero Ha3HaueHWe. Buibl cCoeIMHEHNI B MAIlIMHOCTPOEHHUH.

JIONyCKH ¥ MOCAIKH.

Yaudukanus neraiaeit 1 y3noB MamuH. BzaumosamensiemocTs aetaneid. [lonarus o qomyckax.
Cucrembl JOMMYCKOB OTBEPCTUM U BAJIOB.

[Tousitue o mocankax, ux Bujabl. [locagku ¢ 3a3opoMm W ¢ Hararom. IIpumepsl mocamok:
YCTaHOBKA IIAPUKOBBIX MOJIIUITHUKOB Ha Ball U Kopityc. lIInoHoYHbIe, HUTHIIEBBIE COSTUHEHUS U JIP.

AOcCoI0THAs BEJIMUMHA JIOMyCKa M €€ 3aBUCHUMOCTH OT pa3mepa jaeranu. Jpyrue ¢akxTtopsl
BIIUSIONINE HAa a0CONIOTHYIO BETHUMHY JIOIMTYCKA: CUCTEMA JIOMYCKOB, PO MOCAAKH U T.1I.

Jlerajam MammH.

Buasl coenqunenuii aeraieil MalvH: pa3beMHbIE U Hepa3beMmHble. Banbl u ocu. Pe3p0oBhbie,
HUJUHIPUYECKUE W KOHMYECKHE, IIMOHOYHBIE, 3yO4arble (LIUIMIEBBIC), KIWHOBBIC, CBapHBIC
coequHeHus. [IOAMMITHUKYA CKONBXKCHHUS M KauyeHHs, MX MPEUMYIIECTBA M HeIOCTarku. Myt
Ilepemaun  3yOuaTble, YepBAYHBIC, IIEMHbIE, (QPUKIMOHHBIE, peMeHHble. OmnpeneneHue
nepeaarodHoro yucna. Penykropel. bapabansr mist nenelt u kanaroB. Topmo3a. XoqoBble Koseca.
[IpyxunbI ¥ peccopbl. KOHCTPYKTUBHBIE JIEMEHTHI MOCTOBOTO KpaHa.

IloHsiTHE O COMPOTHBIEHNH MATEPHAJIOB.

CBoiicTBa Ten: TBEPAOCTh, YIPYTOCTh, IJIACTHYHOCTH, XPYNKOCTh. Buabl nedopmanuu:
pacTspkeHue, ckaTue, U3rud, kpydenue, caBur (cpe3). Jedopmammst Tena mox 1eHCTBUEM BHEITHIX
Harpy3ok. Buabl Harpy3ok, JOeHCTByrOIIMX Npu paboTe MEXaHW3MOB Ha Bajbl U OCH, OMOPHI,
YEpBSIYHBIC U IWJIMHIPUYECKUE Kojeca. Harpys3ku, MCHBITHIBAEMBbIC IIMOHKAMH W HUIMIICBBIMHU
coeanHeHussMU. VcxoaHble JaHHbIE U1 pacueTa JeTajiei MallvH.

TEMA 6. CBeenus 1o 3J1eKTPOTEXHHKE H 3JIEKTPOOOOPYI10BAHHIO I'PY30I0AbEMHBIX KPAHOB.

ITocTosiHHBII TOK.

Posnb anekTposHeprun B MPOMBIIUIEHHOCTH. DHepreTuueckas cucrema Poccun. dusnyeckas
CYLIHOCTb IeKTpudecTBa. [I0CTOAHHBIN TOK, €ro noiaydeHue. EQUHUIBI M3MEPEHUS CHJIBI TOKA.
MaruutHoe mojie, HWHAYKUMS. MarHurHoe, XHMHUYECKO€ U TEIUIOBOE JIEHCTBUE TOKa.
I'anpBaHMYECKHUE 2IIEMEHTHI. AKKYMYJISTOPBI. DIEKTPOABHIKYILAS CHIIA.

IlepemMeHHBIN TOK.

OCHOBHbBIE OIpeJeNIeHUs] M XapaKTePUCTHKH IEPEeMEHHOro TOKa (YacToTa M IEpHUOoN).
XapakTepucTUKa M CYIIHOCTh Tpex(a3HOro TOKa, €ro IOoJIyueHUe, MOIIHOCThb. M3MmeHeHue
MOIITHOCTH Tpex(}a3HOro TOKa B 3aBUCUMOCTH OT Harpy3ku (paBHOMEpHass U HepaBHOMEpHas,
aKTUBHAsl, peaKTUBHas, cMelIanHas). O0nacTh NPUMEHEHUs TPeX(Pa3HOro TOKa.

JJIeKTpHYecKasi Helb.

[Tonsitue o0 anexkrpuyeckoit nenu. 3akoH Oma. [loTepu HanpspKEHUs B SNIEKTPUUECKOM IeTH.
BkitoueHne B 1lenb HCTOYHHMKOB TOKa M PE3UCTOPOB (MOCIIEAOBATelIbHOE, MapajllebHOE,
cmemanHoe). [lepBbiit 1 Bropoit 3akoHbl Kupxroga. YcTpoiCTBO U MpUMEHEHUE B IEKTPUUECKUX
LIENAX peocTara u NpeAoxpaHuTeneil. Marepuainsl, IPUMEHAEMBIE B JIEKTPUUYECKUX LIETISIX.

JJIeKTpUYecKHe MAIIMHbI M TPaHc(opMaTophbl.

OCHOBHBIE YAaCTH DJEKTPUUECKMX MAIIMH. OJIEKTPOMALIMHBI IIOCTOSIHHOIO TOKa, MX
Ha3HA4Y€HHE U MPUHIUN PabOThI. DNEKTPOMAIINHBI IEPEMEHHOTO TOKa. ACUHXPOHHBIE JIBUTaTeIH C
($a3HBIM M KOPOTKO3aMKHYTBHIM POTOPOM M HX NpHUMEHEHHE. PerynnpoBaHHe 4acTOThl BpalleHHS
portopa. PeBepcupoBanue.

CuHXpOHHBIE MAaIllMHBI, UX YCTPOHCTBO M HaszHayeHue. Ilutanume oOMOTOK BO3OYXIEHUS
rereparopa. OOpaTuMOCTh CUHXPOHHBIX MalliH. CUHXpOHHbBIE IBUTaTeld, UX YCTPOMICTBO, IMYCK B
xo1 1 mpuMeHeHne. CoeJMHeHne 0OMOTOK JIeKTpOABHUraresen “38e310i” 1 “TpeyroJlbHUKOM .

Tpancdopmaropsl, uX Ha3HAYEHHE, YCTPOUCTBO U MOITHOCTh. KoaddumueHT tpancdopmarun.
Onno- u Tpexdasnble Tpanchopmaropsl. M3meputenbHbie TpaHCPOPMATOPHI TOKA U HAMIPSKEHHUSL.

JIEKTPOU3MEepHTeIbHbIC TPHOOPHI.
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CriocoObl M3MEpeHUsl HAPSHKEHUS JIEKTpUYecKoro Toka. Kiaccupukanus u3aMepuTenbHbIX
IpUOOPOB: MAarHUTHO-AIEKTPUYECKHE, IEKTPOMATHUTHBIE, AIEKTPOJUHAMUYECKUE, TEIUIOBBIE U
MHAYKIMOHHBIE. [lopsiok u3MepeHus mnapaMeTpoB 3JEKTPUUECKOro TOKa. BkitoueHue B Lenb
BOJILTMETPA, aMIIEpMeTpa U Ipyrux npruOopos..

JIeKTpUYecKHe 3JIeMeHThI H YCTpolicTBa.

[TonynpoBOAHUKOBBIE 3JEMEHTHI (INOJbI, TPAH3UCTOPBI, MUKPOCXEMBI). YCTpoiicTBa Ha Oa3e
NIEKTPOHHBIX 31eMeHTOB. Muaukaropel. IlpeoOpasoBarenu (BBIOIPSIMMUTENN, PETYIATOPHI).
Crabunu3aropsl.

[ToHsITHE O MUKPO3JIEKTPOHHBIX U MUKPOIPOLIECCOPHBIX YCTPONCTBAX.

J1eKTPO00OPY10BAHME KPAHOB.

OnekTpoobopynoBaHUe W amnmaparypa, NpUMEHSeMble Ha KpaHax (JIEKTPOABUTATEIH,
IIyCKaTeNH, BBIKIIOUYATEIM, PEOCTarbl, PYOWIBHMKM M [1p.), UX Ha3HAYE€HUE, KOHCTPYKTHBHbBIE
0COOEHHOCTH U pa3MeIICHHE.

Tposuielible NPOBOAA M TOKONPUEMHHUKHU, MX PACIOJIOKEHUE M KPEIUICHHE Ha MOCTOBOM
kpaHe. [mOkuii kabenb W TOABMIKHOW CKOJNB3SIIIMKA KOHTAaKT IS TOAAYM MUTAHUS K
TOKONpUeMHUKaM. [TpuGopsl 1 OTKIIIOYEHUS TPOJIIIEMHBIX IPOBOJAOB B MOMEHT OTKPBITHS JIIOKOB.
Pacnionoxenue npuOOpoOB KOHTPOJIS U YIIpaBJIeHUsI B KAOMHE KpaHa.

3alUTHBIEC NIAHEJIN, KOHTAKTOPBI, Pelle, UX YCTPOHWCTBO U Ha3HAYeHHE. MaKCUMalbHOE pelle.
Kontposiepsl M KOMaHIOKOHTPOJUIEPHI, MX Ha3HAY€HUE, YCTPOMCTBO M NPUHLMII JACHCTBHUSL.
MarsuTHbIE ITyCKaTelu.

CunoBble OIYIPOBOIHUKOBBIE BBIIPSIMUTEIN U PETYIISTOPHI.

OJEKTPOMAarHuThl,  BJIEKTPOIMAPOTOJKATENU.  JNMMHHOXONOBOM  KPAaHOBBIM ~ Mar"ur
Tpex(a3HOro TOKa W KOPOTKOXOZOBOW TOPMO3HOH MAarHUT TIOCTOSHHOTO TOKA. YCTPOWCTBO
TOPMO3HBIX MarHMTOB W HUX JAEUCTBHE. OJIEKTPOTOJKATEIH, MX YCTPONCTBO M Ha3HA4YCHHE.
['py30m01BbEMHBIE AIEKTPOMATHUTHI.

Pesucropsl, ux HazHaueHHe W ycTpoucTBo. Ilyck snekTpoaBUrarens U peryjlnpoBaHHE
4acTOThI BpallEHUsI pOTOpA.

DneKTpou3MepuTeNbHble TPUOOPHI U TPAaHCPOPMATOPHI, YCTAHOBICHHBIE HA MOCTOBOM KpaHe.
Wx pacnonoxeHue u Ha3HauYEHUE.

IIpoBoga u kaGenu, ux Mapku. KOHTposb COCTOSIHUS TIPOBOIOB.

3amuTHaAs anmaparypa IJIaBHBIX M BCIOMOTATENIbHBIX Liened KpaHa. Buabl 1utaBkux
npenoxpanutenei. KoHleBble BBIKIIIOYATENN, UX YCTPONCTBO U HA3HAUYEHUE.

Krnaccudukanus KpaHOBBIX MEXaHM3MOB C 3JIEKTPUYECKUM IPUBOJIOM B 3aBHUCHUMOCTH OT
MHTEHCUBHOCTHU PabOTHI.

DJEeKTpUYECKHE CXEMbl MOCTOBBIX KpaHOB (KpaH-0ajoOK, 3JIEKTpoTajiell, MOHOPEIbCOBBIX
Tenexek). Pa36op paboThl OIOKMPOBOK ANEKTPUUIECKUX IeTel KPaHOB.

TEMA 7. YeTpoiicTBO KPAaHOB MOCTOBOI0 THIIA.

YeTpoicTBO y3710B, MEXaHM3MOB M IPUOOPOB 0€30MaCHOCTH KPAHOB MOCTOBOI0 THIIA.

O3HaKkoMJIEHUE C TOKOIIOABOAOM JJIsi KPaHOB OTHOCUTEIBHO HEOONBIIOHN IPy30MOABEMHOCTH.

Mapxku kabesnei, IpUMEHSIEMBIX /ISl TUTAaHUSI KPAHOB.

KaGenbHble OapabaHbl U UX YCTPOMCTBO.

[TpuHnMnuanbHast cxeMa MUTaHUs IIEKTPOJBUTATENCH U APYTUX MOTpeduTeneit
AIIEKTPOIHEPTUU MOCTOBBIX U KO3JIOBBIX KPaHOB.

Amnmnaparypa ynpaBiIeHUsI KpaHaMH.

Kontponeppsl 1 KOMaHAOKOHTPOJIIEPHI, UX Ha3HAYEHUE U IPUHLIUIT ACHCTBUS.

MarsuTHble IyCKaTenu U UX HazHaueHue. J[MCTaHIMOHHOE yIpaBICHNE
ANIEKTPOJBUTATEISIMU (ITYCK, pEBEPC, TOPMOKEHHE, OTKIIIOUCHHE).

3anUTHBIE YCTPONUCTBA KPAHOB (3AILMTHBIE MTAHENN) U UX Ha3HAYCHHE.

[InaBkue nperoxXpaHuTENN, UX YCTPOMCTBO U HA3HAYCHHE.

[Tpubops! GezonacHocTU. OrpaHUuUTEeNd paboYNX JBUKEHUN MeXaHM3MOB KpaHa. KoHiieBbie
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BBbIKJItOUaTenu. OrpaHUYUTENN IPy30M0AbeMHOCTH. AHEMOMETphI. 1IX Ha3HaueHHe U ycTpPOUCTBO.
Perucrparops! napameTposB u Aap.

Pbruaru, neganu v KHONKH yrpaBiieHus. TpeOoBaHMs, IPEABABIsIEMbIE K HUM. YCUIIHS,
JOIIYCKaeMbI€ IIPH NTOJIB30BAHUU PblYaraMu Y NeJAJIIMH.

O3HaKOMJIEHHUE C NIEKTPUUECKUMU CXEMAMHU YIPABIEHUS PUBOJIAMH, CXEMAaMHU APYTUX
CUCTEM U LIEIICH KPAHOB.

YCTpOoHCTBO KPaHOBBIX MyTeH M TPeOOBAHNUS K HUM.

YupasieHue KpaHamMu.

N3yyeHue pykoBOJCTB IO SKCIUTyaTalliy KPaHOB U TUMOBBIX (ITPOU3BOJICTBEHHBIX )
MHCTPYKLMH 7151 KPAaHOBIIMKOB 110 O€30I1aCHOM 3KCIUTyaTallui KPaHoB.

OcHoBHBIE TPeOOBaHMSI HHCTPYKIMNA K YIIPABICHUIO KPAHOM.

OcMOTp M HpoBepKa 3JIEKTPOOOOPYAOBaHMS M 3JIEKTpOAlNaparypbl KpaHOB U NPUOOPOB
0€30MacHOCTH.

BxitoueHue ¥ BBIKJIIOYEHHE MEXAHU3MOB IE€PEIBMXKEHHUS: MOCTOB, TEJEXKeK, JIeOeIoK,
KPIOKOBBIX 00OWM H JIp.

ITonkiroueHne KpaHa K 3JI€KTPOCETH.

BxuroueHne MexaHu3Ma MepeiBUKEHUs KpaHa UM MOCTa JJIsl IEpEMELEHUS 110
o0cirykuBaeMoil paboueil miomaaKe ¢ NepeKIoYeHUEM IS IEPEMELICHUs B IPOTUBOIOJIOKHOM
HaIpaBJICHUU.

BxiroueHne MexaHn3Ma NEpeABUKEHUS TPY30BOM TENEKKH AJIs MEPEMEILIECHUS 110 MOCTY WU
OaJKe KpaHa ¢ IePeKIIOUYECHHEM /IS TIEPEMELICHUS B IPOTUBOTIOIOKHOM HAIPABIICHUU.

Bxuttouenue B paboTy rpy30Boii 1e0e/1k1, KaHaTHO-OJI0UHBIX MOJIUCIACTOB U IPY303aXBaTHOIO
IIPUCIIOCOOIEHMS B OIHOM U3 HallpaBJIeHUH (BHU3 WM BBEPX) C MEPEKIIOYEHUEM Ha
IIPOTUBOIIOJIOKHOE HAlPaBJICHHUE.

[TpoBepka HaIEKHOCTH IEHCTBHSI TOPMO3HBIX YCTPOHCTB. ANPOOMPOBAHUE IBUKECHUS KPAHOB,
nepeMelleHHs TPy30BOil Tenex K, paboThl 1eOeAKH Ha yepKaHHue Tpy3a B TpeOyeMOM HOJI0KEHUH.

[IpoBepka KOHLIEBBIX BBIKJIIOUATENEH IPEEIIbHBIX IEPEMEIICHUI KPaHa U TEIEKKH.

OcBocHME IPUEMOB YIIPABICHUS KPAHAMHU.

BoinonHenue pabot no noabeMy, NEpEMEIICHNI0 U OIIyCKaHUIO TPy30B. Jlep:kaHue rpy3oB Ha
BECY B 3a/IaHHOM II0JIOKCHUH C IIPUMEHEHUEM 3HAKOBOM M 3BYKOBOM CHUTHAIM3ALMM IEPE] IIyCKOM
1 OCTAHOBKOM KpaHa U Mepejl BHIIOTHEHUEM KaKJJ0i pabouelt oneparyi.

TEMA 8. YerpoiicTBO rpy303aXBaTHbIX OPIaHOB.

OO0uIme cBeeHUsI 0 TPY303aXBaTHBIX OPraHax.

Ha3znauenue u 00671acTh IPUMEHEHHUST KPIOKOB, JIEKTPOMArHuTOB, rperidepos.

Haznauenue u KOHCTPYKTHBHBIC 0COOEHHOCTH KPIOKOB. KpIOKI/I KOBAaHBIC, HITAMIIOBAHHBIC,
TUTACTUHYATHIC, OJHO- U JAByporue. KproKoBbIe MMOJIBECKH.

TEMA 9. CbemHBIC Tpy303aXBaTHbIC IPUCIIOCO0JICHUS U Tapa.

CbemHbIe TPy303aXBaTHBIE MPUCIIOCOOTIEHUS, TPUMEHIEMbIE MIPU MOABEME M MEepeMEIeHUH
PAa3JIMYHBIX TPY30B KpaHaMHu: CTPOIbI KaHATHBIC W LEIHBLIC OJHO- W MHOI'OBCTBCBBLIC, TPAaBCPCHI,
3axBarhl (B TOM 4HCJIe KIEIEeBble U rperdepHble).

TpeGoBanusi 06e30MacHOCTH K BBIOOPY MarepualioB MJii H3TOTOBJIEHUS TI'PYy303aXBaTHBIX
YCTPOMCTB U MPUCTIOCOOTIEHUH, K UX U3TOTOBJICHHUIO U SKCIUTyaTalluH.

OcHOBHBIE MaTepHaIbl sl U3TOTOBJICHUS IPY303aXBaTHBIX YCTPONUCTB U MPUCIIOCOOIEHUH.

KoHCTpyKIIMM CTaJIbHBIX KaHATOB. YCIIOBHOE 0003HaUe€HUE KaHATOB.

ITonsatue o Pa3pbIBHOM YCUJINH U KO3(1)(1)I/II_[I/IGHTG 3araca MpoO4YHOCTHU CTAJIBHBIX KaHATOB.

Crioco0b! KperyieHHs KOHIIOB KaHAaTOB K I'Py303aXBaTHBIM YCTPOWCTBAM M MPUCIOCOOIECHUSIM:
3aHHeTKOI\/'I, 00KMMHBIMHA BTYJIKAMH, BUHTOBBIMHU 3a’)KUMaMHU U Ip.

CaapHble Lleny, WX IMPUMEHEHHE B TIPy303aXBaTHBIX MNpHUcnocoOneHusx. CpaBHUTENbHAs
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JOJITOBEYHOCTh U HAJE)KHOCTD LIETIEH.

PaccmoTpenne m W3ydeHHE OCHOBHBIX TPy303aXxBaTHBIX YCTPOMCTB WM MPHUCIOCOOJICHUH,
IIPUMEHSIEMBIX JUISI TOIbEMA U NIEPEMELLIEHUS Pa3INYHbIX IPY30B.

Crpornbl KaHaTHBIE OTHO-, ABYX-, YEThIPEX- U IIECTUBETBEBHIE U IIETJIEBbIC U UX HA3HAUCHUE.

Crporbl LIETIHBIE OIHO-, ABYX-, TPEX- U YETHIPEXBETBEBBIE U UX Ha3HAYCHHUE.

TpaBepcbl mpoAONbHBIE, IONEPEYHbIE U KPEecToOOpa3Hble C TMOKMMM KaHAaTHBIMU HJIU
LENHBIMU CTPOIIaMU WJIU C )KECTKUMH (IITAHTOBBIMH) 3aXBaTaMHU.

I'py303axBaTHble YCTPOWMCTBA, KOMIUIEKTYIOIIME IPy303aXBaTHbIE IPUCIOCOOIEHUS: KPIOKH,
CKOOBI TPy30BbI€, OJABECKU OHO- U TPEX3BEHHBIE.

O3HakoMJIeHHE C TIPYy303aXBATHBIMU IPUCIOCOOIEHUAMHU 3aKUMHOIO M 3a4epIIbIBAIOILETO
NPUHIUNA JCUCTBUS: KICMIEBHIMU M TpeiidepHbiMU 3axBaramMu. HasHaueHWe KICIIEBBIX U
rpeiiepHbIX 3aXBaTOB.

HcnpiTanne rpy303axBaTHBIX IPUCIIOCOOJICHUN B COOTBETCTBUU C TpeOoBaHusMu [IpaBuil.

Bb100p cheMHBIX Ipy303aXBaTHBIX NPHUCIOCOOIEHUH M Tapbl A7 CTPONOBKHM MM 3aXKHMa
IPY30B, YJIOKCHHBIX Ha MOJJOHBI, B KOHTEHHEPHI U T.II., @ TAKXKE JUISI KPYIMHOTa0APUTHBIX TPY30B:
0aok, TpyO, IecoMarepuagoB, KOHCTPYKIMHA U JIp. ¢ COOIIOEHUEM IPaBUIl OE30IaCHOCTH.

W3yueHre OCHOBHBIX CXEM CTPOIIOBKH WJIM JPYTHX CIIOCOOOB yIEep)KaHHUS TPY30B: OOBSI3KOM,
3aLIETIKOM, TOIIEPKKOMN, 3aKMMOM, 3a4€PIIBIBAHUEM U JP.

V371B1, IETIIN U JPYTHe CIIOCOOBI KAHATHOI OOBSI3KU TPY30B.

OcHoBHbIE TpeOOBaHMS MO 3KCIUTyaTallMM Ipy303axBaTHbIX ycTpoicTB. Ilopsmok ocmorpa
Ipy303aXBaTHBIX YCTPOUCTB M HOPMBI X OPAKOBKHU.

OO111e cBeieHus O Tape U €€ KOHCTPYKTUBHBIE OCOOCHHOCTH.

HazHnaueHue SMIMKOB, IOAJIOHOB, KOHTEWHEpOB, Oouek. TpebOoBaHMSA MpaBWII TEXHUKH
0€30IaCHOCTH M TEeXHUUYECKUX YCJIOBUI K Hecyiell Tape. [lopsaok ocMoTpa M HOpMBI OpaKkOBKH
TapBbl.

TEMA 10. Dxkcnityatauus, TeXHH4ecKkoe 00CIy>KuBaHUe H PEMOHT KPAHOB.

IIpounsBoacTBo padoT KpaHamu.

['py3onoabeMHOCTh KpaHa.

Obecnieuenne pabOTh KpaHa ¢ HOMUHAJILHOM IPy30MOABEMHOCTBIO (0€3 Meperpy3Ku).

TpeGoBanusi Kk 0OBS3KE, CTPOMOBKE, Pa3BSI3bIBAHUIO M PACCTPOIIOBKM PA3IUUHBIX TPY30B:
MaJIOTa0apUTHBIX (MEJIKOKYCKOBBIE M MEJIKOIITYYHBIE, YIOKECHHBIE Ha MOUIOHBI U B KOHTEHHEPHI) C
NPUMEHEHHEM KaHaTHbIX MM LENHBIX CTPOIOB; cpeaHerabapuTHBIX (oOOpyaoBaHUE U
KOHCTPYKIIH) C TPHUMEHEHHEM OOBSI30YHBIX KAHATOB W MHOTOBETBEBBIX KaHATHBIX M IICTTHBIX
CTPOIIOB; KPYMHOTa0APUTHBIX U JUIMHHOMEPHBIX (KOHCTPYKIIMH, JIe€COMaTepHallbl ATUHON 710 3 M) C
PUMEHEHHEM OOBS30YHBIX KaHATOB, MHOTOBETBEBBIX MJIM IIETTHBIX CTPOIIOB M TPaBEPC.

OmnpenesneHre Mo BHEIIHEMY BHly MacChl TPY30B IPHU BBIIIOJHEHUH ONEpPaIUil 10 CTPOIOBKE U
paccTpomnoBKe IPy30B.

O3HakomIIeHHE ¢ TIPaBUJIaMU 3HAKOBOW CUTHAJIM3AIUH, TPUMEHSEMOH MpH MepeMelleHN
Ipy30B KpaHaMH.

[Topsimok mogaun 3ByKOBBIX CHTHAJIOB KPAHOBIIMKOM IPU MOJBEME U MEPEMEIEHUH TPY30B
(curHanbl TOAAIOTCS MEPe HauyaaoM M 110 OKOHYaHUHU Ka)/10T0 pabovero ABMXKEHUS).

BeinonHeHe OCHOBHBIX TpeOOBAHUM TEXHOJOTHMUECKUX PEIIAMEHTOB (CXEM CTPOIIOBKHU
Ipy30B M [p.) NpH NPOU3BOACTBE padOT KpaHaMu. Mepbl 0e30macHOCTH MpH MOABEME U
MEepEeMEIEHNH MEJKOIITYYHBIX TPY30B, JKEIEe300€TOHHBIX W OeTOHHBIX u3fenuil. IlpaBuna
BBITIOJTHEHUSI TTOTPY304HO-PA3TPY304HbIX padoT (IOrpy3ka M pa3rpys3Kka MOJIyBaroHOB, Miaardopm,
aBTOMAIIIMH, BaroHeTOK) KpaHamu. Mepbl 0€30MacHOCTH MpPHU HCIOJIB30BaHUM Tpeiidepa wiIu
AIIEKTPOMAarHuTa JJis MoabeMa U mepeMelieHus rpy3oB. OnacHble 30HBbI, /1€ padoTal0T MarHUTHbIE
u rperidepHbie KpaHbl.

Mepsb! 6e3omacHOCTH Mpu paboTe KpaHa (HEJOMYILEHHWE HAXOXKIEHHUS BO3J€ pabOTaroIIEro
KpaHa, MOABEMa U TEpeMELIeHUs Tpy3a C HaXOIAIIMMHUCS NPH HEM JIIOABMH M T.J.). MOPSAOK
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oopmienus Hapsaa-gonycka. [Topsaok MoaroToBKM KpaHa JUIst IPOBEICHUSI PEMOHTHBIX PadoT.

IToHATHE O TEXHUYECKOM OOCITY’)KHBaHUH KPAHOB.

O3HakOMJIEHUE C PYKOBOJACTBOM IO DJKCIUIyaTalldd KpaHOB. Buabpl U NepHOIUYHOCTH
TEXHUYECKOT0 OCMOTpa KpaHOB. Mepbl 0€30HaCHOCTM NpU INPOBEACHUU TEXHUYECKOIO
00CITy>)KUBaHHSI KPAHOB.

[Topsinok npoBepKH TOPMO30B U PErYIUPYIOIUX ycTpoicTB. [IpoBepka npubopos
6e3onacHocTr. OCMOTp MEXaHU3MOB, KAHATOB U METAJTIOKOHCTPYKIIUH.

Bunel u nepuonsl NpoBeNeHUsT TEXHUYECKOTO OCBHJIETEIILCTBOBAHUS KPAHOB. YacTHMYHOE H
IIOJIHOE TEXHUUYECKOE OCBMJIETEIILCTBOBAHUE KpaHOB. CTaTMUeCKHE U JUHAMUYECKHE HCIIBITAaHUS
KpaHoB. [lopsok o6cneoBanus KpaHa, OTpabOTaBILEro CPOK CIIYKOBI.

Cucrema m1aHOBO-IIPENYTIPEAUTEIBHOIO PEMOHTA.

Opranu3anus peMOHTHOM cityObl peanpusaTs. [IoHATHE 0 MEXPEMOHTHOM IIMKJIE U €TI0
CTPYKTYpE MOPSII0K BbIBOJA KpaHa B peMOHT. OCHOBHBIE 00sI3aHHOCTH KPAHOBILIHUKA [TPU
BBINOJIHEHUH PEMOHTHBIX paOboT. Mepbl 6€3011aCHOCTH MPH BBIIIOJIHEHUH PEMOHTHBIX Pa0oT.
[Topsimox oopmiieHnst HapsAa-A0NyCKa M MPOBEACHNE HHCTPYKTaka PEMOHTHOTO TIepCOHAIA.

Beinosnnenune paboT npu TEKyIleM peMOHTE KPaHOB B COCTaBE 3BEHA WM Opurajsl
peMOHTHHKOB. YacTnuHast pa3dopka HanOoJee N3HAIIMBAEMBIX IEMEHTOB KpaHa. OcMoTp,
IIPOMBIBKA, BBISIBJICHHE HEUCIIPABHOCTEN U UX YCTPAaHEHHE, BKIIIOYas 3aMEHY U3HOIICHHBIX BTYIIOK,
NajbleB, PETYIUPOBOYHBIX U KPETEXKHBIX 00sTOB U mnuiek. [IpoMbiBKa, mpoBepka U 3aMeHa
M3HOILIEHHBIX NOAIUITHUKOB, OCEH, 3y0UaThIX KoJlec, 3B€3104eK. 3aMeHa TOPMO3HBIX HAKJIAJ0K.
[IpombIBKa cucTeM cMa3KH, CMEHa NMPOKIAJIOK U CalIbHUKOB U Jp. [IpoBepka 0OCHOBHBIX
MEXaHU3MOB KPaHOB: XOJ0OBBIX TEJIEKEK, IPUBOAOB MOCTOB, TPY30BBIX TEJIEKEK, J1e0e/0K,
0apabaHOB, PEyKTOPOB U JP.

OcMmOTp M 1IOBEpKa BCEX METAJUIOKOHCTPYKLMH KpPAaHOB, BKJIOUAs OIPaXICHHUs, IEpUIIa,
JIECTHHULIBI. YCTPAHEHHUE ITOBPEXKICHUM.

IIpoBepka U peryiaupoBKa MpeJOXPaHUTENbHBIX YCTPOMCTB, 00eCnedrBaONMX OE30IacHYIO
JKCIUTYyaTallUI0 KPAaHOB: OTPAaHUYMUTEIICH, BBIKIIOYATENIeH U Ap.

IIpoBepka U peMOHT 3J1EKTPOOOOPYIOBAHUS U TEKTpOANaparypbl. YCTpaHEHHE
MOBPEXKIAEHUHM TOKOCHEMHHUKOB, PE3UCTOPOB, ITyCKOBOW anmnaparypbl, pejie MaKCUMaJIbHOIO TOKa,
ANIEKTPOOIOKUPOBOYHBIX YCTPOMCTB. 3aMeHa (B Cilydae MOBPEXKACHUS) KaTylIeK, 3a4UCTKa U 3aMeHa
CETMEHTOB U CyXapel B KOHTpoJUIepax U APYyrou anmnaparype. 3aMeHa U3HOIIEHHbIX
TOKOChEMHHUKOB M KOHTAaKTOB. PerynupoBka paboTel koHTposiepoB. I[IpoBepka u 3ameHa
TOPMO3HBIX MarHuToB. [IpoBepka 1 3aMeHa NEeKTPOHHBIX Y3JI0B U 3JIEMEHTOB. PerynupoBka
TOPMO3HBIX 3JIEKTPOMAarHUTOB. 3aMEeHa MOBPEKIEHHBIX YYaCTKOB 3JIEKTPOIIPOBOIKH.

[IpoBepka 1 ycTpaHeHHE HEMCIPABHOCTEHN 3aIlIUTHOTO 3a3€MJICHHUS.

[TonHast mpoBepka MIaBHOCTH pabOThI BCEX MEXaHU3MOB KpaHa, OTCYTCTBHS LIIYMOB, JTIO(TOB,
O0COOEHHO IPU PEBEPCUBHBIX NEPEKITIOYCHUSIX.

IIpoBepka KpaHOBBIX ITyTEW U yCTPAaHEHHE BO3MOKHBIX IIEPEKOCOB.

TEMATUYECKHUM IIJIAH TPOU3BOJICTBEHHOI'O OBYYEHUA

IIponsBoacTBeHHOE 00y4YeHHe

Tema 1 |OGmue TpeGoBaHUS MPOMBIITUICHHONW 0€30MTaCHOCTH )

Tema 2 |[IpakTuueckoe 03HaAKOMIJIEHHE C KpaHAMU MOBBIIICHHON 28
Ipy30MO0ABEMHOCTH

Tema 3 |IIpon3BoACTBEHHBIE ONIEPALINH, BBIIIOIHSAEMbIE KPAHOBIIIMKOM 4-T0 80
paspsza

Tema 4 |CamocrosiTenbHas paboTa B KauecTBe KpaHOBIIMKA (MAlIMHUCTA) 4-TO 132
paspsza
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Bcero yacoB npou3BOACTBEHHOT0 00y4eHU s 242

Bcero yacoB 3a mosiHbli Kypc 00y4yeHust 320

IMPOI'PAMMA IMPOU3BOJACTBEHHOI'O OBYUEHUS
TEMA 1. O6mme TpedoBaHUsI NPOMBINLIECHHOH 0€30IIaCHOCTH.
TEMA 2. [IpakTudeckoe 03HAKOMJIEHHE ¢ KPAHAMM MOBBIIIEHHON I'PY30101bEMHOCTH.

O3HakomJIeHHE C MEXaHW3MaMH, pabdodYuM OOOPYIOBAaHUEM, OSJICKTPOOOOPYIOBAaHHEM U
ANIEKTPOANIIapaTypoli MOCTOBBIX W KO3JIOBBIX KPAaHOB TIPY30MOIBEMHOCTBIO CBbINE 15 T s
MOCTOBBIX KPAaHOB H JI0 25 T ISl KO3JIOBBIX, & TAK)KE KPAaHOB-IITA0EICPOB IPY30M0bEMHOCTIO | T.

[TpoBepka TEXHMYECKOTO COCTOSHHSI MEXaHH3MOB KpPaHOB M allaparypbl YIpaBICHHS H
3aIlIMThI, 3AIIUTHOTO 33a3eMJICHHSI KPAaHOB, METaJUNIOKOHCTPYKIHUI, OOOpYIOBaHHS, YCTPOHCTB W
puOOPOB OE30IACHOCTH.

O3HaKOMJICHHE C OCOOCHHOCTSMH MOCTOBBIX M KO3JIOBBIX KPaHOB, KPaHOB-IITA0EICPOB M
JAPYTUX KPaHOB, & TAKXKE C BHIMOIHIEMBIMU paOOTaMH.

TEMA 3. IIpou3BojicTBeHHbIE ONIEPALNH, BbITIOJHSIEMble KPAHOBIIMKOM 4-T0 pa3psja.

O3HakomiieHHMEe ¢  OOS3aHHOCTSIMM ~ KpaHOBIIMKAa 4-ro  paspsja, M3JI0OKEHHBIX B
IIPOU3BOACTBEHHON UHCTPYKIIUH.

O3HaKOMJIEHHE C 3alUCAMHU B BAXTEHHOM XypHaJIe.

BrisiBieHMe U ycTpaHeHHE HEUCIIPABHOCTEN KPaHOB.

VYopakHeHus B yNpPaBICHUM MEXaHU3MaMH KPAaHOB TIPY30MOABEMHOCTBIO OT 15 nmo 25 T,
OCHAILEHHBIX PA3JIUYHBIMHU I'PYy303aXBaTHBIMHU MPUCIIOCOOIEHUSIMH, TPU BBINOJIHEHUH OTIEJIbHBIX
orepalui 1Mo MoIbeMy, NEPEMEIEHUIO U OIYCKaHUIO I'PY30B MPHU MPOU3BOACTBE paboT cpeaHel U
MOBBIIIEHHONW CJIOKHOCTH (NP y4aCTHUM KPAHOBIIMKOB Oo0jiee BBICOKOW KBalIM(PUKAINH),
yIpa)KHEHHsI B YIPABICHUM MEXaHHW3MaMH KpaHOB-IITA0EJIepOB IMpH MOABEME U IepeMEelIeHUU
Ipy30B.

O3HakomiieHHe ¢ pPa0OTOH CTPONMAJBIIMKOB W MPUHATOM Ha MPEINpUSATHH 3HAKOBOM
CUTHaJM3allMel, I10/laBaéMOi CTpONajibIIMKaMHM KpPAaHOBIIMKAM IIPU MEPEMELIEHUN TPY30B,
YIIPaXXHEHUSI B IPUEME YCIIOBHBIX CUTHAJIOB.

[IpoBepka cocTOsIHUIM rpy303aXBaTHBIX IPUCIIOCOOIEHUH.

VYropakHeHusT B CTPOIOBKE, IMOJAXBAaT€ M 3aXKMME TIPy303aXBaTHBIMH MPUCIOCOOICHUSIMU
IPy30B pPa3HOTo BU/A U Pa3HON KOH(UTypauu.

BusyanbHoe onpezneneHne NpUMEpHON Macchl Hauboliee XapakTepHBIX I'PY30B U LIEHTpPa UX
TSAKECTH.

VYrpakHEeHUs B BBIIOJIHEHUH paboT cpelHel U MOBBIIIEHHOM CI0KHOCTH, KOT/Ia MIPU MOIbEME
U TIEpeMENIeHUH IPY30B KpaHaMU TpeOyeTcsl HOBBILIEHHAS] OCTOPOKHOCTbD.

PaboThl cpeHell CIOKHOCTH: MOTPY3Ka Ipy30B (CpeAHUX rabapuToB) cO CTelutaxel paboueit
30HBl KpaHOB Ha TPAHCIOPTHBIE CPEACTBA, BHITPY3Ka TIpPy30B (CpeoHUX TrabdapuToB) U3
TPAHCIIOPTHBIX CPEACTB (TPY30BBIX ABTOMOOMIIEH, KETe3HOAOPOXKHBIX MIIaT(OpM) Ha CTEIUIAXH.

PaGoThl MOBBIMIEHHOW CIOXKHOCTU: MOTPY3Ka JUIMHHOMEPHBIX U MPOCTPAHCTBEHHBIX T'PY30B
(KpymiIblii Jiec, METaJIONpPOKaT, TpyObl, (hOpMBbI, KOHCTPYKIIMK) U3 paboyeil 30Hbl B TPAHCIIOPTHBIE
cpeacTBa  (aBTOINPUIIETBI-IECOBO3bI,  ABTONPHUIEHBI-TPYOOBO3bI,  ABTOINPHIIETBI-(PEPMOBO3BI,
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KEJIe3HOAOPOXKHBIE TUIATQOPMBI), pasrpy3ka JUIMHHOMEPHBIX M IPOCTPAHCTBEHHBIX TPY30B M3
TPAHCIOPTHBIX CPEJICTB Ha CTEJUIAXH U B MOICOOHBIE TOMEIIEHUSI.

VYropakHeHus: B TO/a4e 3BYKOBBIX CHUTHAJIOB TE€pEl HadajioM MEpeABIDKEHUS KpaHa M IpU
Ka)XI0OM U3MEHEHHUH €T0 JABM)KEHUS.

BrisiBieHrEe HEMCIIPaBHOCTEH 0OCITY)KMBAaEMBIX KpaHOB (TMPH YYacTHH Ciecapsi 10 PEMOHTY
MIPOMBILIUIEHHOTO 00OPYIOBaHMSI W 3JEKTPOMOHTEpPA IO PEMOHTY 3JIEKTPOOOOpYAOBaHUS WU
KpaHOBIIHMKA 00Jiee BBICOKOH KBaTU(UKAIIMK) U UX YCTPAHEHUE.

Benenue BaxTeHHOTO >kypHaja paboThl KpaHOB IO YCTaHOBJICHHOM (opme.

[ToBepka COCTOSIHHS KPaHOB U MX MEXaHU3MOB, a TAKXKe JIEKTPOOOOPYIOBaHUS, allaparypbl
1 pabovrXx OpPraHoB MOCJE pabOTHI.

[IpoBepka ycTpOHCTB 3aIlIUTHOTO 3a3eMJICHHS KPAHOB C 3aMEPOM COIPOTHUBIICHUSI.

[IpoBepka u OpakoBKa rpy303axBaTHBIX YCTPOMCTB U MPHUCIOCOOICHUH U MPUMEHSIEMbIX IS
MX KOMIUIEKTAI[UH CTAIbHBIX KaHATOB U IIETICH.

BrinonHenue nocie oKOHYaHUS pabOThl €KECMEHHOTO TEXHUYECKOTO OOCITYKUBaHUS KPAaHOB
C HUCIOJIB30BAHUEM CPEJCTB TEXHUYECKOTO JUArHOCTHPOBAaHUS (TIepeYeHb PaboT MO eKECMEHHOMY
00CITy>KMBaHHIO KPAHOB, MTOCIIEA0BATEIbHOCTh UX BBHITIOJHEHHS U 00BEMBI IPUBE/ICHBI B TIpOrpaMme
TEOPETUUYECKOTO OOYUEHHUS).

[IpoBepka u omnpoOoBaHHE pabOThl MEXaHHW3MOB KPaHOB IOCJE MPOBEACHUS €KECMEHHOTO
TEXHUYECKOTO 00CITyXKMBaHU (0€3 Harpy3KH U C HArpy3Koil).

PaGora B kadecTBe ciecapsi 2-3-T0 pa3psiia B COCTaBE PEMOHTHOTO 3BEHA WJIM Opurajbl Mo
MIPOBEICHUIO TMEPHOANICCKIX TEXHHUECKUX OOCITYy)KMBAHUHA W TEKYILEro pEMOHTa C MPUMEHEHUEM
METOZIOB U CPEJCTB TEXHUYECKOTO IMarHOCTUPOBAHUSI.

WHCTpyKTaXX 1O OXpaHe Tpyla W AIEKTPOOE30MacHOCTH IPH BBIIOJIHEHUH paboOT 10
TEXHUYECKOMY OOCITY>KUBAHUIO U PEMOHTY.

Brimonnenue (B coctaBe 3BeHa WM OpUTaZIbI Cliecapeit 0 peMOHTY IPOMBIIIIIIEHHOTO
000pyIOBaHUs U 3JIEKTPOMOHTEPOB 10 PEMOHTY 3JIEKTPo0oOOpyaOBaHus) paboT Mo pa3dopke,
cOOpKe U MPOBEPKE KPAHOB, MX 3JIEMEHTOB U aIlllapaTyphl YIIPABICHUS U 3aLUTHI.

TEMA 4. CamocTosiTeibHasi padoTa B KauecTBe KPaHOBIIUKA 4-T0 pa3psija.

CaMocTosiTeIbHOE BBINIOJIHEHUE (O] HAOMIOAEHWEM MHCTPYKTOpa MPOU3BOJICTBEHHOTO
00y4eHUs! MU BBICOKOKBAJIM(UIIMPOBAHHOTO KPAHOBINIKKA) BCeX pabOT, BXOIAIIMX B 00S3aHHOCTHU
KpaHOBIIIMKA 4-TO pa3psija.

Beinmonnenue npu paboTe Ha KpaHax YCTaHOBJIIEHHBIX HOPM IPOM3BOAMTENILHOCTU TpyAa U
OBJIaJIEHHUE MTPOTPECCHBHBIMI METOIaMH TPYIIa TIEPEIOBBIX KPAHOBIIHKOB.

CIIUCOK HOPMATUBHbBIX TOKYMEHTOB U JINTEPATYPbI

1. ®epnepanbHblii 3aK0H «O MPOMBIIITIEHHONW O€30MMACHOCTH ONACHBIX MPOU3BOJICTBEHHBIX 00b-
exTtoB» Ne 116 — @3 ot 21.07.97.

2. «lIpaBwmia opraHu3aIiy U OCYIIECTBICHHUS MTPOU3BOJICTBEHHOTO KOHTPOJIS, 33 COOIIOICHM-
€M TpeOOBaHUI MPOMBIIUIEHHON 0€30aCHOCTH Ha ONMACHOM IPOHM3BOJICTBEHHOM 00OBEKTE)
ytB. 10.03.99 1.

3. TlonoxeHue o mopsiaKe MOATOTOBKH U aTTECTAlMU PAaOOTHUKOB OpraHU3aLMH, OCYILECTB-

JSIOMIAX JIEITETFHOCTH B 007IaCTH TIPOMBIIIICHHOM O€30MaCHOCTH OIMACHBIX MTPOU3BO/I-

CTBEHHBIX 00BEKTOB, MMOAKOHTPONIBHBIX PocTesnanzopy PD (P/1-03-044-02)

[IpaBumna ycrpoiicTBa n 6e30macHoi skcrryatanuu kpanos [1b 10-382-00

TunoBast UHCTPYKIMS JUIs JIUL, OTBETCTBEHHBIX 3a O€30MacHOe MPOU3BOJCTBO paboT Kpa-

HAMH

6. TumnoBas MHCTPYKLMS JJIs1 JIMI, OTBETCTBEHHBIX 32 CO/IEpIKaHUE IPY30I10IbEMHBIX KPAaHOB B
WCTIPAaBHOM COCTOSTHUHT

ok~
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10.

11.

12.

13.
14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24,

25.
26.

27.

28.

29.
30.
31.
32.
33.
34.

ITonoxxeHne o nopsiike TEXHUUECKOTO pacciiel0BaHus IPUYMH aBapuil Ha ONIACHBIX MPOU3-
BOJICTBEHHBIX 00bekTax (P11 03-293-99)

OOu1re mpaBuia MPOMBIIUICHHON 0€30MaCHOCTH JIJIsl OpraHU3aluil, OCYIIECTBISIOMUX Jesi-
TEJIBHOCTb B 00JIACTH ITPOMBILIICHHON 0€30I1aCHOCTH Ha OMACHBIX POU3BOACTBEHHBIX 00b-
exrax [1b 03-517-02 10. ®enepanbublit 3akoH «O0 0cHOBaX oxpaHbl Tpyaa B Poccuiickoii
®enepanun» ot 17.07.99 r.

TumnoBast npon3BOACTBEHHASI UHCTPYKIHS [T KPAHOBIIKMKA 10 O€30MaCHOMY IPOU3BO/ICTBY
pabor

TumnoBast MHCTPYKIMS IS CTPONAIBIIUKA 10 0€30ITaCHOMY IPOU3BOACTBY paboT rpy3o-
noabeMHbIME MammuHamu PJI 10-107-96 usm. (PN 10-430(107)-02)

TexHonornueckre KapThl Ha MOTPY30YHO-PA3TPy304HbIE PAOOTHI C MPUMEHEHUEM IPY30-
noabeMubIX kpanoB M. [TMO OTb 2003 r.

NHcTpykuus 110 0OKa3aHWIo IEePBOM IMOMOIIM IIPU HECYACTHBIX CIydasx Ha nIpous3BoacTse P/
153-34.003702-99

[MpaBuna noxxapHou 6ezonacuoctu B PO (I1I15 01-03)

[IpaBuna noxxapHoit 6e30macHOCTH IS SHepreTudeckux npeanpustuit (P 153.-34.0 —
03.3012-00)

Tunosas HHCTPYKLHUSA IO COAEPKAHUIO U IPUMEHEHHIO IIEPBUYHBIX CPEACTB MOKAPOTYILIE-
HUsS Ha 00bekTax sHeprerudeckoit orpaciu (CO 34.49.503-94 ¢ uzm. 2000r.)

M.JI. ITosocuH «Y CTpOUCTBO M IKCILTyaTalus OXbEMHO-TPAHCIIOPTHBIX U CTPOUTEIBHBIX
Mame» M. Akanemus 1999r.

H.A. HIumkos,0.C.KorenbuukoB «lIpombliienHas 6€300acCHOCTb IPU AKCILTyaTalluy Ipy-
3onoapeMHBIX KpaHoB» M. HTL] mo 6e3onmacHocTu B mpoMbliuieHHOCTH ['ocroprexHaazop
Poccun, 2000 r.

N.N. AGpamoBuu «I'py30m0beMHbBIE KPaHbl IPOMBILIUIEHHBIX IIpeanpusTuii»y M. Maru-
HocTpoeHue 1987 r.

TexHnueckoe o0CITy)KUBaHUE U PEMOHT TIOTPY309HO-Pa3rpyKHbIX MamuH. M.: Tpancmopr,
1989.

Abpamosuu N.U., bepe3un B.H., flype A.I'. I'py3onoabeMHble KpaHbl IPOMBIIIEHHBIX
npeanpustaii. M.: MamuHoctpoenue, 1987.

banamos B.I1. I'py3onoabeMHubie u TpaHcnopTHeIE MamMHbL. M.: Mamunoctpoenue, 1987.
boropan A. A. I'py3onogbeMHbIE ¥ TpaHCIIOPTHBIE MalMHEL. M.: Metamtyprus, 1989.
Konpimmun I'.B. bezonacHoCTh Tpyaa MalIMHKUCTOB KPAHOB M MOJKPAHOBBIX padouux. M.:
MammnocTtpoenue, 1989.

MapresinoB B.I1. Dkcnmyaranus kpaHOB Ha cTpouTeNnbHOM miomaake. M.: Ctpoiinzaar,
1987.

MoHTax U peMOHT rpy3onoabeMubix MammH. M.:HITOOBT, 1993.

PrinkoB E.B., Cunukos 10.B. ITogsemMHO- TpaHCIIOPTHBIE MAallIMHBI ¥ MEXAHU3MBI. M.
Tpaucnopt, 1989.

[T 10-382-00 I[paBwmia ycTpoiicTBa M O€30MMACHOM IKCIUTyaTalluy TPY30II0bEMHBIX Kpa-
HOB.

P/1 11-07-2007 MHCTpYKIIMK TIO IPOSKTHUPOBAHUIO, H3TOTOBJIICHUIO M O€30MacHOMN dKCIITya-
TallMM CTPOTIOB IPY30BBIX

P/1-11-06-2007r. TeXxHOIOTHYECKHE KapThl TOTPY309HO-Pa3rPy309HbIX paboT

TN P M 005-2000 MHCTpyKIUS MATMHUCTOB IEKTPHUUECKUX MOCTOBBIX KPAaHOB

(P11 10-103-95) TumoBasi MHCTPYKIIMsI MAITMHUCTa MOCTOBOTO U KO3JIOBOTO KPAHOB
P/1-10-138-97 KpaHoBble myTH MOCTOBBIX KPAHOB.

[TOT PM-007-98 Tlorpy304HO-pa3rpy309HbIe pabOTHI

Anecannpos M.IL., 'ok6epr M.M. CnipaBouHHK 110 kpaHam B 2-x Tomax.T.2. Xapakrepu-
CTHKH U KOHCTPYKTHBHBIE CXEMBI KPAaHOB, KDAHOBBIE MEXaHU3MBI, MX JICTAIN U Y36l Tex-
HUYeCKas 3KCIulyaTanus KpaHoB. - JI. MammHocTpoenue - 1988 .
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35.

36.

37.

38.

39.
40.

41.

42.
43.

44,
45.

Bpayne B.U., 'okGepr M.U. B 2 T. XapakTepuCTUKH MaTepHaloB U Harpy30K. OCHOBBI
pacuera, KpaHOB, UX IPUBOJOB U METAINIMYECKUX KOHCTPYKIMH. - JI. MammHocTpoeHue -
1988r.

[TomsikoB A.M. CxeMblI 3J1eKTpo0OOPYI0BaHUS IPY30IIOABEMHBIX KPAHOB.
M.3Oneproaromuznat, 1988 r.

Ao6pamorud U.U. I'py3onoabeMHbIe KpaHbl MPOMBINIICHHBIX peaAnpusTiii. CipaBOYHHUK.
M. Mamunoctpoenue - 1970.

Ab6pamoBud N.M. KorenbankoB. Ko3noBeie kpaHbl 0011ero Ha3HaueHus. M. MammHoCTpo-
enue, 1970 r.

VYmakoB H.C. MocToBsle 351ekTpuueckue kpansl. JI. Mammnocrpoenue, 1988 r.
®epnocees B.H. be3onacHocTs Tpy1a MalmmHUCTa MOCTOBOTrO KpaHa. M. MammHocTpoeHue,
1988 r.

®enocees B.H., Pyno M.M. [locobue mammancty MocToBoro kpana. CrpaBouHuK - M.
Mammnoctpoenue, 1990 r.

[Tonocun M. /L., I'ynkos }0.M. CnpaBounuk mMosogoro MamuHucTa kpasa. B.I11. 1990r.
Bonkosa B.A. IIpaBuiia ycTpoiicTBa u 6€301acHOM dKCILTyaTalluK IPY30II0IbEMHBIX Kpa-
HOB. -Henpa, M. K. - 12

B nomomis kpanosuuky, M. 1964 r. I'TIHTb CCCP

boropan A.A., 3ary3un A.T. I'py3onoabeMHble KpaHbl MAITMHOCTPOUTENbHBIX MTPEATIPUS-
tuit. M. B.IIL. 1990 r.13. HIIO OBT. Mocksa. 1993 r.

9K3AMEHAIIMOHHBIE BUJIETBI
JUISA ATTECTAIMU MAILIMHUCTOB KPAHA (KPAHOBIIIUKOB)

BUWJIET Ne 1

1. Opranuzanus KOHTpPOJIS 3a COOIIOCHUEM TPeOOBaHUM IO OXpaHe Tpy/a.

2. OcHOBHasl XapaKTEPUCTHKAa MOCTOBOTO KpaHa IPy30MOabEMHOCTRIO 20 T.

3. Ha3HaueHHe U KOHCTPYKTHUBHBIE 0COOEHHOCTH rpelidepos.

4. Cucrema IJIaHOBO-TIPEAYIPEAUTEIHHOTO PEMOHTA KO3JIOBBIX KPAaHOB.

5. Mepsl 6e30macHOCTH pabOThI IBYX MOCTOBBIX KPAHOB Ha OIHOM KPaHOBOM ITYTH.
BUJIET Ne 2

1. Opranuzanus Hag3opa 3a coONoeHueM TpeOOBaHUM MPOMBIIIICHHON 0€30MacHOCTH MpH

paboTe MOCTOBBIX KPAHOB.

2. TexHuueckas XxapakTepucTHKa ko3yoBoro kpaHa KK-K-12,5.

3. HaznaueHwe u yCTpOMCTBO EMTHBIX CTPOIIOB.

4. TexHuueckoe 00CTy>KUBaHHE KPaHOB-IITAOEIEPOB.

5. Mepsl 6€30MacHOCTH NPU OABEME Tpy3a IByMs KpaHAMHU.
BUWIET Ne 3

1. OcHoBHBIE 005I3aHHOCTH JIMIIA, OTBETCTBEHHOTO 3a 0€30MacHOe BeJieHre paboT KpaHaMHU.

2. TexHMueckas XapaKTEpUCTHKAa MOCTOBOTO KpaHa Ipy30M0lbeMHOCTbIO 32/5 T.

3. Ha3zHaueHWE W YCTPOWCTBO KAHATHBIX CTPOIIOB.

4. TexHuueckoe 00CTyKUBaHHE KO3JIOBBIX KPAHOB.

5. 3HakoBasi CUTHaJIHM3AIHs, IPUMEHsIEMast TP TIePEMEIICHUN TPY30B KpaHaAMH.
BUWIET Ne 4

1. OOs3sHHOCTH KpaHOBIIIMKA MOCTOBOTO KpaHa Tepe] HauajaoM padoThI.

2. OcCHOBHBIE y3JIbl U MEXaHU3MBI KpaHa-1Tabdenepa.

3. HazHaueHme m KOHCTPYKTHBHBIE OCOOCHHOCTH TpaBepc.

4. DnexTpooOopyI0BaHHE MOCTOBOTO KpaHa.

5. Topsmok sBaKyaruy KpaHOBIIMKA U3 KAOMHBI MOCTOBOTO KpaHa.
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BUJIET Ne 5§
1. OO6s13aHHOCTH KpaHOBIIUKA BO BpeMs pabOThI KpaHa-1Tabdesnepa.
2. YcTpoHCTBO KO3JI0BOTO KpaHa IPy30MoabeMHOCThIO 20/5 T.
3. YCcTpOHCTBO KPaHOBOTO IyTH MOCTOBOTO KpaHa.

4. TlopsaoK TEXHUYECKOTO OOCITY>KUBAHHSI AJIEKTPOOOOPYI0BAHUS MOCTOBBIX KPaHOB.

5. IleprognuHOCTH OCMOTpA CTPOIIOB.
BUJIET Ne 6

1. Tlopsmok U nepeoMnYHOCTb OCBUAETEILCTBOBAHUS KPAHOB MOCTOBOIO THIIA.

2. OCHOBHBIE y3JIbI 1 MEXaHU3MBbI MOCTOBOTO KpaHa Ipy30H0AbeMHOCThIO 16/3,2 T.

3. IIpuGopsl u ycrpoiicTBa 0€30MaCHOCTH KO3JIOBBIX KPaHOB.

4. Hopmbl OpakoBKHU LIEMHBIX CTPOIIOB.

5. Ha3HaueHue u NpUMEHEHHUE CUCTEMBI KJIFOY-MapKH HA MOCTOBBIX KpaHaX.
BUJIET Ne 7

1. OO6beM yacTUYHOTO OCBHUIETEILCTBOBAHUS KO3JI0BOIO KpaHa.

2. DnexTpooOOopyIoBaHHE MOCTOBOTO KpaHa IPy30M0IbEeMHOCTHIO 16 T.

3. IlIpubGopsl u ycTporicTBa 6€301MacCHOCTH KPAaHOB-IIITA0EIEPOB.

4. Hopmbl OpakoBKU KaHaTHBIX CTPOIIOB.

5. Hapsn-nomyck Ha mpoU3BOJCTBO PEMOHTHBIX pabOT Ha KpaHax.

BUJIET Ne 8
1. Tlopsimok mycka KpaHOB B paboTy.
2. YcrpoiicTBo Ko3moBoro kpana KK-32/5 T,
3. TIpubopsl u ycrpoiicTBa 0€30M1aCHOCTA MOCTOBBIX KPaHOB.
4. HewucrnpaBHOCTH KPIOKOBBIX MTOJIBECOK U OPAKOBKA IPY30BBIX KPIOKOB.
5. Mepsi 6e30MacHOCTH MPH pabOTEe MATHUTHBIX KPAHOB.
BUJIET Ne 9
1. OO0s13aHHOCTH KpaHOBIIMKA BO BpeMs pabOThI KpaHa.
2. OCHOBHBIE ¥ BCIIOMOTAaTEIbHBIE IPY30BbIE JI€OEIKH MOCTOBBIX KPAHOB.

3. Hasnauenue u YCTpOﬁCTBO OrpaHHqHTeHeﬁ pa60LII/IX JBMKCHUH MEXaHU3MOB KO3JI0OBBIX

KpaHOB.
4. OcCHOBHBIE HOPMbI OPAKOBKH TPY30BbIX KaHATOB KPAaHOB MOCTOBOTO THIIA.
5.  Mepsl 6€30MaCHOCTH MPHU pa3rpy3Ke Jieca U3 MOJyBaroHOB KO3JIOBBIMH KPaHAMH.
BUJIET Ne 10
1. OO6s13aHHOCTH KpaHOBIIMKA [0 OKOHYaHUH padOTHI KpaHa.
2. Anmaparsl ynpaBlieHuUsl KpaHaMH-IITabenepaMu.
3. YcTpo#CTBO KPAaHOBOTO IyTH KO3JIOBOTO KpaHa.
4. DnexTpoOIOKMPOBKA U 3AIIUTAa MOCTOBBIX KPAHOB.
5. Tlopsmok oka3aHHs MEPBOI MOMOIIHU PU HECYACTHBIX CIYJasiX.
BUJIET Ne 11
1. OcHOBHBIC JCHCTBYS KPAHOBIINKA B aBAPUHHBIX CUTYAIIHSIX.
2. Tumnoas s1eKTpUUYECcKas cxeMa MOCTOBOTO KpaHa.
3. KoHTpomnepbl 1 KOMaHJOKOHTPOJUIEPHI, UX Ha3HAYCHUE W MTPUHIUT JICHCTBUSI.
4. Ha3naueHUe W YCTPONCTBO OTpaHUUUTENEH IPy30IMOABEMHOCTH.
5. Mepsl 6€30MacCHOCTH NPHU TEPEMEIICHUN TPY30B KpaHaAMHU.
BUJIET Ne 12
1. Tlopsitok mprieMa U C1a9 CMEHBI.
2. Topmosa, uX Ha3HaYEeHUE, THII, YCTPOMCTBO U PETYINPOBKA.
3. Kunemarmdeckas cxema MOCTOBOTO KpaHa rpy30MOAbeMHOCTRIO 10 T.
4. TloHATHE O TEXHUYECKOM OOCIY:KHBAaHUU KPAHOB.
5. TpeboBaHus IO OXpaHEe TPYA MPHU IKCILTyaTaI[MH KO3JIOBBIX KPAHOB.
BUJIET Ne 13
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1. OcHOBHBIE HOpPMAaTHBHBIE JOKYMEHTHI 1O O€30MacHON SKCIUTyaTallMd MOCTOBBIX KPaHOB,
HEOOXOMMBIE /17151 KPaHOBIIHKA.
2. OcHOBHBIE A€(PEKTH METAIOKOHCTPYKIIMH KO3JIOBBIX KPAHOB.
3. HeoOxomuMocTh NpUMEHEHHs Ha KpaHaX PerucTpaTopoB NapaMeTpoB.
4. Tlopsook BeACHUs BAXTEHHOTO KYpHala KPAaHOBIIHKOM.
5. OcCHOBHbIE IPUYMHBI IPOU3BOACTBEHHOI'O TPaBMaTH3MA.
BUWIET Ne 14
1. OnacHble IPOU3BOJCTBEHHBIE OOBEKTHI.
2. DuexTpoobopynoBaHHe KpaHa-IITadenepa.
3. OrpanununTtenu pabounux ABMKEHUN MEXaHU3MOB Ko310Boro kpana KK-32/5 T.
4. TloHsiTHe O TEKYIIEM PEMOHTE MOCTOBOTO KpaHa.
5. OTBETCTBEHHOCTh KPAHOBIIMKA 32 HAPYLIEHUE IPOU3BOACTBEHHON MHCTPYKLUH.
BUIET Ne 15
1. Tlopsnok nepeBoaa KpaHOBLIMKA C MOCTOBOTO KpaHa Ha KO3JIOBOM.
2. Kunemarmgeckas cxema ko3noBoro kpaHa KK-K-12,5M.
3. Orpanuuutenu paOoyMx IBMKEHUI MEXaHM3MOB MOCTOBOIO KpaHa IPy30I0bEMHOCTBIO
20/5 T.
4. CopeprxkaHue Hapsiia-10IycKa Ha IIPOU3BOACTBO PEMOHTHBIX PadOT Ha KpaHe.
5. Mepsl 6e30MacHOCTH TPY BBITIOJIHEHUH MIPH BBHITIOJHEHUH TIOTPY304HO-PAa3rPy30uHBIX paboT
KpaHaMHu.
BUJIET Ne 16
1. OO6s3aHHOCTH KpaHOBIIMKA IPU TEXHUYECKOM O0CTY>KHBaHUM MOCTOBOTO KpaHa.
2. Kunemarumdeckas cxema KpaHa-mrabenepa.
3. HaznaueHue u ycTpoOiCTBO aHEMOMETPOB.
4. TpeboBaHMs K TPy303aXBaTHBIM IPUCIIOCOOICHUSM H Tape.
5. OxkazaHue nepBoif MOMOLIM [TOCTPaIaBLUIEMY OT JEHCTBUS AEKTPUUECKOTO TOKA.
BUJIET Ne 17
1. B kakux ciaydasx NpOBOIUTCS ITOBTOPHAs U BHEOUYEpeIHas IPOBEPKHU 3HAHUH KPAHOBILUKOB.
2. OCHOBHBIE y3JIbI U MEXaHH3MBI MOCTOBOTO KpaHa Ipy30I0ABEeMHOCTHIO 20 T.
3. HaznaueHue u yCTpOMCTBO TYIUKOBBIX YIIOPOB.
4. Tlopsaok ocMoTpa 1 OpakoBKa KaHAaTOB KO3JIOBBIX KPAaHOB.
5. OO0s3aHHOCTH KpaHOBIIMKAa MpH MOAbEME M TEpPEMELICHUH OrHEOMACHBIX, €AKHX H
STOBHUTHIX TPY30B.
BUWIET Ne 18
1. Tlopsmok momycka KpaHOBIIMKA K CAMOCTOSTEIFHON paboTe Ha KO3JI0BOM KpaHe.
2. TumoBas aneKTpHuecKas cxema KpaHa-mrabenepa.
3. HewucnpaBHOCTH, IpH KOTOPBIX HE JIOMYCKAETCS HKCILTyaTalysi MOCTOBOTO KpaHa.
4. Tlepeuyens paboT npu TexHudeckoM ooOcmyxuBanuu TO-1 ko3noBoro kpana KKC-10.
5. TpeGoBanust oxpaHsl Tpyaa npu paboTe MOCTOBBIX KPAaHOB.
BUWIET Ne 19
1. OOGs3aHHOCTH KpaHOBIIHMKA 110 TEXHUYECKOMY O0CTYKUBAaHUIO KO3JIOBBIX KPaHOB.
2. OCHOBHBIE y3JIbl U MEXaHU3MBbI KpaHa-TIeperpyKaresl.
3. HaznaueHwue u yCTpOWCTBO MPOTHBOYTOHHBIX PEIHCOBBIX 3aXBaTOB.
4. HeucnpaBHOCTH OrpaHUYUTENIEH pabOUUX JBMKEHHH MEXaHHM3MOB MOCTOBBIX KPaHOB.
5. Mepsbl a11eKTpoOe30macHOCTH TTPH OOCTYKUBAHUU KO3JIOBBIX KPAHOB.
BUIET Ne 20
1. Oprasm3anus ¥ TpOBEIEHUE MEPBUYHOTO W TEPHOANYECKOTO WHCTPYKTaXKEH IO OXpaHe
TpyAa.
2. OCHOBHBIE y3JIbI 1 MEXaHH3Mbl KOBOYHOTO KpaHa.
3. HaznaueHue u yCTpOMCTBO 2JIEKTPUUECKUX OJIOKHUPOBOK (ABEPEM, JIIOKOB M T.I.) MOCTOBBIX
KpaHOB.
4. Tlepeonn4HOCTb OCMOTpPA U TEXHMYECKOTO OOCIYKUBAHHS 3IEKTPOOOOPYIOBAaHHS KPaHOB-
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mrabenepos.

5. Ilepsas nmomouis nNpu nepeaoMax, BBIBUXaX U PACTSKEHUSIX CBSI30K.
BWJIET Ne 21

1. BsaumopeiicTBue KpaHOBIIMKA U CTpoONajblMKa MpU MOIABEME U IEPEMELICHUU
JUIMHHOMEPHBIX I'PY30B KpaHAMH.
OCHOBHBIE Y3JIbI I MEXaHU3MBbI CTPUIIIIEPHBIX KPAHOB.
HeucnpaBaoctu orpanuuuteneil pabounx JBUKEHUN MEXaHU3MOB KO3JIOBBIX KPAaHOB.
4. Tlopsaook oOcCMOTpa M TEXHUYECKOrO OOCIIYy)KUBaHHUS 3JIEKTPOOOOPYIOBaHHUS MOCTOBBIX
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KpaHOB.
5. Mepsl 6€30MaCHOCTH MPU CKIAJAUPOBAHUU TPY30B.
BUJIET Ne 22

1. OcHoBHple  momoxeHuss  PykoBomcTBa MO 3KCIUTyaTalldd ~ MOCTOBOTO  KpaHa
rpy30n016eMHOCTbIO 10 T.

2. OCHOBHBIC y3JIbI U MEXaHU3MBI JINTCHHOTO KpaHa.
3. OcHOBHBIC HEUCITPABHOCTH AIEKTPooOopymoBanwus koznooro kpana KKC-10.
4. HazHaueHue, yCTpOHUCTBO U MPUMECHEHHUE 3aXBaTOB.
5. Mepsl 6€30MaCHOCTH NPU NOABEME KPAHOM JIECOMATEPHAIIOB.
BUJIET Ne 23

1. Tpeb6osanus PykoBoxacTBa mo skciutyaranuu ko3ioBoro kpana KK-K-12,5.

2. OCHOBHBIE y3JIbI 1 MEXaHU3MbI MOCTOBOTO MAarHUTHOTO KpaHa.

3. Bupasl perynupoBKy TOPMO30B MOCTOBOIO KpaHa.

4. Texamueckoe oocmyxkuBanue TO-2 31eKTpooOOpyIOBaHUS KO3JIOBOTO KpaHa.

5. Mepsl 6€3011aCHOCTH MPH MTObEME KPAHOM aIIaparos.
BUWJIET Ne 24

1. Yro nomkeH 3HaTh KPAaHOBLIMK, JOMYLIEHHBIM K paboTe Ha MOCTOBOM KpaHe.

2. Y37Bl M1 MEXaHU3MBI MOCTOBOTO Ipei(hepHOTO KpaHa.

3. HeucnpaBHOCTH KPaHOBOI'O IyTH KO3JIOBOTO KpaHa.

4. Ha3nauenue, ycTpOHCTBO M MPUHLIUI paOOTHI IMHEHHOTO KOHTAKTOPA.

5. OcCHOBHbIE IPUYMHBI BO3HUKHOBEHUS TI0KAaPOB.
BWJIET Ne 25

1. Yro nomxeH yMeTb BBIIOJHATH KPAHOBIIMK, JOMYIIEHHBIH K CAMOCTOSTEIbHON paboTe Ha
KO3JIOBOM KpaHe.
OCHOBHBIE Y3JIbl 1 MEXaHNU3MBbI KOJIOALIEBOTO KPaHa.
YeTpoilcTBO M MpUHIUT pabOThl ACHHXPOHHOTO 3JIEKTPOABUraTeNs ¢ (a30BbIM POTOPOM.
Kunemarndeckasi cxeMa MEXaHNU3Ma MEPEIBUKEHNSI TPY30BOM TEJIEKKH MOCTOBOTO KpaHa.
Mepsb! Oe30nacHOCTH TP pabOTE KO3JIOBOTO KpaHa Ha JIECOCKIIAJIE.
BI/IJIET Ne 26

1. OcHoBHbIe TpeOoBaHMS PykoBoACTBa O 3KCIITyaTalli MATHUTHBIX KPAHOB.

2. Y37Bl M MEXaHU3MBI MYIIbJIOTpei(EepHOro KpaHa.

3. Hazanauenwe, yCTpOMCTBO M IPUHITUIT JEHCTBUS MaKCUMAJILHOTO pelie.

4. PerynupoBKa TOpMO3a € 3JIEKTPOTUAPABINYECKIM TOJIKATEIIEM.

5. Tlopsnok mpuMeHEeHUsl CPEeICTB MOKAPOTYIICHHUS.
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