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Hacrosiime ydeOHbIe UIaHbI M MPOrpamMMBbl MpeAHa3Ha4YeHbl I OOydeHHs! MAIllMHHCTOB KpaHa
(KpaHOBIIIMKOB) MOCTOBOT'O THIIA (MOCTOBBIX, KO3JIOBBIX M KPAHOB-IIITAOCIICPOB.)

MammHucer kpaHa (KpaHOBIIMK) MOCTOBOTO THIA SIBJISETCS COCTaBHOM 4YacThio Mpodecchuu «
MammHHUCT KpaHa (kpaHoBimk), ETKC Nel, yrBepkaeH mocranosienrneM [ ocynapcrBerHoro Kommrera 1o
Tpyy U coraibabM BorpocaM 1 Cekpetapuara BLICIIC ot 31/1-1985 Ne 31/3-30.

VYueOHple TUIAHBI W TPOrpaMMbl COCTaBlIE€HbBI B COOTBEICTBHM C  KBAIM(HKAIMOHHBIMU
XapaKTePUCTUKAMHU «MAIIMHUCT KpaHa (KPaHOBILMK) M OXBATHIBAIOT TOJBKO TOT pazziesl KBATHM()UKAIIMOHHBIX
TpeOOBaHUH, KOTOPBI HEOOXOMUM Uil OOYYCHHs] MAIIMHUCTOB KpaHa (KPaHOBIIMKOB) MOCTOBOIO THIA H
cozieprkar MepedeHb OCHOBHBIX 3HAHHM, YMEHHI M HABBIKOB, KOTOPHIMU JIOJDKEH 0oONagarh pabounii JaHHON
npodeccuu.

[Tporpamma oOydeHusi paspaboraHa B cooTBeTcTBHU C [lpukazom DeneparbHO CITyKObI IO
AKOJIOTMYECKOMY, TEXHOJIOTMYECKOMY M aroMHoMy Haazopy oT 29.01.07 Ne 37 «O mopsike MOATOTOBKU U
arrecralii  PaOOTHUKOB ~OpraHW3allvid, TOMHAIBOPHBIX DenepanbHOil  CIyK0e MO0  IKOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY W aTOMHOMY HaJ30py», a TAakKE TUIOBBIX MHCTPYKIMN IS CIICIMATMCTOB W MEpCOHaa,
00CITy’)KUBAIOIIETO KPaHBl MOCTOBOTO THUTIA.

Y4eOHBIME TIpOrpaMMaMH  TIPETyCMaTPUBACTCSl M3yYeHHE OCHOBHBIX TONIOKeHHH DenepatbHbIX
3akonoB Poccmiickort ®enepaipii «O TPOMBIIUICHHONW O€30MAaCHOCTM HAa OIMACHBIX  IMPOU3BOJICTBEHHBIX
oowekTax» 21.07.97 Ne 116-03 (c u3menenusimu Ha 18.12.2006 1. Ne 232-D3), «O0 ocHOBaxX OXpaHbl Tpyza B
Poccuiickoit ®eneparmm» ot 17.07.99 Ne 181-®3; IlpaBun «O0 opraHuzaliyd U OCYILECTBICHUU
IPOM3BOJICTBEHHOTO KOHTPOJIST 32 COONMIOZCHWEM TpeOOBaHWI TMPOMBIILIEHHOW OE€30IacHOCTH Ha OMNACHOM
npon3BOICTBEHHOM 00bekTe» OT 10.03.99 Ne 263 (¢ n3MEHEHUSIMH).

VYueOHpIM MaTrepuagoM IpeaycMaTpUBaeTCsl W3YYeHHE YCTPOMCTBA KPaHOB MOCTOBOIO THUIIA,
CIIECapHOTO JIeNa, MaTepUaliOBeICHHs, YepueHus, 3JeKTpoTeXHUKH u [IpaBun ycrpoiicTBa U Oe30macHoOiM
9KCILTyaTally IPY30I0TbEMHBIX KPaHOB.

[pennaraempie yueOHbIE TUIAHBI, MPOrPaMMBbI U CPOKH OOYYEHUSI SIBISIOTCS PEKOMEHAATENTbHBIMU
(mpUMepHBIMH), T.K. COAep)KaHME OOYYeHHMs B KOHKPETHOM OOpa30BATENbHOM YUPEXKIECHHU ONpeenseTcs
00pazoBaTenbHON MporpaMmMoil (0Opa3oBaTeNbHBIMU TIPOrpaMMaMH), pa3padaThIBAeMOM, MPUHUMAEMOM U
peanu3yeMoii 3TiM 00pa3oBaTEeNIbHBIM YUPEKICHHEM CAMOCTOSTEBHO.

OOydeHue MAaIIMHUCTOB KpaHa (KPaHOBIIMKOB) JOJDKHO TIPOBOJMUTHCS B y4eOHO-KYpPCOBBIX
KOMOMHATax, y4eOHBIX LIEHTpaxX, PacIoiaratoymx y4eOHO-IIPOU3BOJICTBEHHON 0a30i I TEOPETUUYECKOro U
HPOM3BOJCTBEHHOr0 o0ydeHus. B mepron oOydeHus, Kak Ha 3Tare MpOU3BOJACTBEHHOTO OOy4EHHMS, TaK M Ha

9Tare TCOPECTUICCKOro O6yLICHI/ISI HCO6XO,[[I/IMO IMPUMCHATH KOMITbIOTCPHBIC IMTPOIrPAMMHO-TCXHUYCCKUEC CPCACTBA



00yueHUs B BUJ/Ie aBTOMATH3UPOBAHHBIX YUeOHBIX KypCOB U TPEHAXKEPOB, HAIIPABJICHHBIE HA CAMOCTOSITENTLHOE
U3y4YeHHE IMPaBHJ TEXHUKH OE€30MacHOCTH, JOJDKHOCTHBIX M THIIOBBIX MHCTPYKIIMH, a TakkKe IMOIydeHHe
OTIPEICTICHHBIX YMEHUI M HaBBIKOB B Pa0OTE C IMOMOIIBIO TpeHaXepa. YUueOHble KaOWHETBI JODKHBI OBITh
000py/IOBaHBl HEOOXOMMMBIMHM ~ HAIJITHBIMK  TIOCOOMSIMH, Ha YYeOHOM TIOJIMTOHE pa3MEIIalOT MAaKeThI
TPY30MOIbEMHBIX MPUCIOCOOIEHHH, TPOEKTHI MPOU3BOICTBA PAOOT, TEXHOJIOTUUECKUE KAPThI, IIAKATHI, CXEMBI.

B mporecce oOyueHuss HeoOXoauMo oOpamarh 0co00e€ BHUMAaHHE Ha TBEPAOE YCBOCHHE
oOyyvarorumucst Bcex [IpaBun mo Oe3omacHOCTH Tpyla UM HAa HEYKOCHUTEIBHOE HMX BBIMIOJIHEHUE B
MpaKTUYECKOU padoTe.

K koHiy oOydyeHuss ydanmecss [ODKHBI YMETh CaMOCTOSATEIBHO BBIIOJHATH BCe PabOTHI,
NpPEyCMOTPEHHbIE TPEOOBAHUSIMU, TPEIbABISIEMBIME K MALIMHUCTY (KPaHOBLIMKY) KpaHa MOCTOBOIO THIIA B
COOTBETCTBHH C TEXHMYECKUMH TPEOOBAaHUSAMHU U HOPMaMH, YCTAHOBJICHHBIMHU Ha MPOU3BOJICTBE.

[IpoOHast (KOHTpOJNBHAsI) paboTa BEIMONHSAETCS B TMpoliecce OOydYeHHsI 3a CYeT BPEMEHH,
OTBEJICHHOT'O Ha IPOU3BOJICTBEHHOE 00YUIEHHE.

[Mo oxoHYaHMM OOY4eHHsI TIPOBOIMTCS ATTECTAlMs! YJallXcsl B cooTBeTCTBIM ¢ [lonokerriem 00 opraHm3armn
OoOydeHHsT M TIPOBEPKW 3HAHMM pabOuMX OpraHM3allky, TOMHABOPHBIX DenepabHO CTyKOE TIO0 IKOTIOTUUECKOMY,
TEXHOTIOTYECKOMY 1 aTOMHOMY HAIBOPY, YTBEPYKICHHOMY TTprkasoM DenieparbHoi CITyKOe TI0 SKQTIONMHUecKoMy M aTOMHOMY
Haa3opy oT 29.01.2007r Ne 37.



TpedoBanus1, NpexbsiBiIsieMble K MAIIMHUCTY KPaHa (KPaHOBLIMKY) 3-T0 pa3psia,

00CJTY’KUBAIOIIMI KPAHbI MOCTOBOI'0 THIIA

Jlo/KeH 3HATD:

DpyKOBOCTBO IO IKCILTyaTallK KPaHa,

2) TPOW3BOJCTBEHHYIO HHCTPYKIIHIO 1O OS30ITaCHOM KCITTyaTaI[ii KPaHOB;

3) ycTpOiCTBO, MPUHIMI pPabOThl KPAaHOB MOCTOBOTO THIIA, PETUCTPHPYEMBIX B OpraHax

Pocrexnanzopa;

4) Ha3HAYCHHE W YCTPOWMCTBO I'PY303aXBAaTHBIX OPraHOB (KPIOE, MAarHWT, rpeiep) co ChEMHBIX

IPYy303aXBaTHbIX MPUCIOCOOJICHHUI (CTPOIIBL, TPABEPChI, 3aXBAThI U T.1.);

5) Mepsl 0e30macHOCTH TPH IIPOM3BOACTBE pabOT KpaHaMH IO TOTpPY3Ke (pasrpyske) u
TPAaHCHOPTUPOBKE IITYYHBIX, CHITYYHX, JTMHHOMEPHBIX U IPYIUX I'PY30B;
6) 3HAKOBYIO CHTHAIM3AIIMIO TIPY NIEPEMEIIICHUH IPY30B KpaHaAMHU;

7) OCHOBHBIC  HCHUCHPABHOCTH, BO3ZHUKAOMIME B IIPOHECCEC OKCIUTyaTalliid KpaHOBOT'O

000opyI0BaHNS;
8) TexHMYeCcKoe OOCITY)KUBAaHUE U PEMOHT KPAHOB;
9) OCHOBBI CIIECAPHOTO JIENIA, TCXHUYECKOW MEXaHUKH, HICKTPOTEXHUKH U MATCPHATIOBEICHHS;

10) wWHCTpYKIMHM TI0 OXpaHe Tpyda, NPOM3BOACTBEHHOW CAaHUTApHU W  TOXKAPHOM

0€30I1aCHOCTH.

KpaHnoBumk 3-ro paspsiia 10/:KeH yMeTh:

1) ynpaBmsTe:

MOCTOBBIMH KpaHaMH TPY30IIOIBEMHOCTBIO 10 15 T M KO3JIOBBIMU KpaHAMH TPY30IIOTbEMHOCTBIO JI0 5
T, OCHAIIICHHBIMHU PA3JIMYHBIMK TPY303aXBaTHBIMU IPUCIIOCOOICHUSIMU;

MOCTOBBIMH KpaHaMH TPY30MOABEMHOCTBIO 10 15 T - TP BBINOJIHEHUM MPOCTEUIIMX PabOT 1O
norpyske (pasrpy3ke) W TPaHCHOPTHUPOBKE CHIMYYHX, IITYYHBIX, JIECHBIX (IIMHOM 10 3 M) U JpPYrux
AQHAIOTUYHBIX TPY30B;

MOCTOBBIMH KpaHAMH TPY30MOIbEMHOCTBIO 710 10 T - P BBIMOJIHEHUH PaOOT CPEIHEN CIOKHOCTH
MO TIOTpy3Ke (pa3rpy3ke) U TPAHCIIOPTUPOBKE CHIMYUHX, IITYYHBIX, JECHBIX (IUIMHON OT 3 10 6 M) M JpYrux
AQHAIOTUYHBIX TPY30B, a TAK)KE YCTAHABIIMBATH B CTAHOYHOE 0OOPYHAOBAHUE JCTATHM U U3ICTHS U MepeMeIaTh

Pa3HOro po/ia MOHTaKHBIE TIOJIMOCTKHU M MIPUCTIOCOOICHHUS;
2) YIIPaBIIATh CTEIUIAKHBIMU KpaHaMu-1Tabenepamu;
3 ONPEZIENIATh IO FAbAPUTHBIM pa3MepaM U XapakTepy Mareprasia MpuOIn3UTeIbHYI0 MacCy

MOMICKAIMX IMOABEMY U IMCPEMCIICHUIO I'PY30B, a TAKKE HAAC)KHOCTb MX CTPOIOBKH, 3aXBaTa W APYIUX

Croco0O0B y/IepKaHus,



4) OTPE/ICNISITh TIPUTOJIHOCTh M HAJEKHOCTh CTAIBHBIX KaHATOB M KAHATOB pa3IMYHBIX
IpYy303aXBaTHBIX YCTPOWCTB W MPHUCIIOCOOJCHNH, NMPUMEHSEMBIX JUIi CTPONOBKA W JPYIHX CIHOCOOOB
yIep KaHuUs TPY30B MPH HX MOABEME U TIEPEMEIIICHHH KPaHaMU;

5) MIPOU3BOJIUTE E€KECMEHHOE TEXHUYECKOE OOCITyKMBaHHE KpaHOB (OCMOTp, IpOBEpKa
KpCIUICHHsI, YCTPAaHEHUE MEIKUX HEHUCIPAaBHOCTEH, CMa3Ka), BKIIFOYas TPOBEPKY JCHCTBUSI TOPMO3OB,
KOHIIEBBIX BBIKITFOUATEIICH 1 IPYTHX MPETOXPAHUTEIBHBIX YCTPOMCTB;

6) BBITTOJTHSATH (B COCTaBE PEMOHTHOT'O 3BEHA MITH OPUTaJIbI) IEPUOIITIECKOE TEXHUUECKOES

00CITyKMBaHHE U TEKYIIMI PEMOHT KPaHOB,

7) cojiepkath pabodee MECTO B UMCTOTE U TTOPSITIKE;
8) BECTH BaXTCHHBIN KypHAJ,
9) COOJIIO/IaTh MHCTPYKIIUH 110 OXPaHE TPY/Ia, ITOXKapHOU 0e30I1aCHOCTH

3JICKTpO6630HaCHOCTI/I.



VY4eOHbI T1aH
JUTs1 OOYYEeHHST MAITMHUCTOB KpaHa (KPaHOBIIMKOB),

0OCITY>KUBAIOIMX KPaHbI MOCTOBOTO THTIA (Ha 3-Uid pa3psi.)

No Coneprxanue (MPeaMETHI) Bcero 1acos
/1 3a Kypc
oOy4eHus
Paznen 1.
Teopernyeckoe o0yyeHue. 222
1. BBoxHoe 3ausTHE 2
2. OO0ueTexHMYecKHii Kypce
2.1 | Cnecapubie paboThI 10
2.2 | MarepuanoBeneHue 10
2.3 | YUreHue yepTexeit u cxem 10
2.4 | CBeneHHs IO TEOPETHUECKON MEXaHUKE 10
2.5 | CBemeHHsT TO SJEKTPOTEXHHUKE M DIIEKTPOOOOPYIAOBAHUHM TPY30IMOIBEMHBIX 20
KpPaHOB
2.6 | Obmue TpeboBaHUs TPOMBINIIICHHON 0€30MMaCHOCTH U OXPAHBI TPy/a 8
3. CrenuajibHbIi Kype
3.1 | YcrpoiicTBO KpaHOB MOCTOBOTO THIIA 112
3.2 | YCTpoiicTBO Tpy303aXxBaTHBIX OPraHOB 10
3.3 | CremHble rpy303axBaTHBIC PUCIIOCOOIICHUS U Tapa 10
3.4 | Dkcruryarammst. Texamdeckoe 0OCTy>)KUBaHUE 1 PEMOHT KPaHOB 20
Paznen 2.
IIpousBoacTBEHHOE 00y YeHHE. 180
OOy4yenue B y4eOHOIi rpyIie
1. O3HakoMJIEHHE C IPOU3BOJICTBOM, HHCTPYKTaX MO OXpaHe Tpy/a. 2
2. Crnecapable paOOThI 10
3. Ynpasnenne KpaHamu 34
4. Texauueckoe 0OCTyKUBaHUE KPAaHOB 44
O0yueHue Ha padoueM MecTe
5. CamocTosITeNIbHOE ~ BBHITOJIHEHHE pa0OT B KauecTBE MAIIMHUCTA  KpaHa 90
(KkpaHOBIIIMKA), 0OCITY>KUBAIOIIETO KpaHbl MOCTOBOT'O THUIIA.
Kouncyabranuu 2
IK3amMeH 4
Hroro: 408




TemaTu4ecKuii IUIAH ¥ MPOrPaAMMA TEOPETHYECKOTr0 00y4eHU s

TemaTnueckuii IJIaH
/11 Tema Koy
€CTBO

1. BBognoe 3anstue 2
2. | OOuweTeXHUYECKHUiT KypC
21 | Cnecapuble paboThI 10
2.2 |MarepuanoBeneHue 10
23 | YreHnwue yepTexeil u cxem 10
24 | CBenenus 10 TEOPETHYECKON MEXAHHUKE 10
25 | Cenerms o 9JIEKTPOTEXHHKE U 3JIEKTPOOOOPYIOBAHKE IPY30II0/bEMHBIX KPaHOB 20

Hroro: 62

IIporpamma

Tema 1. BBoaHoe 3ansTue

O3HakoMJIEHME C IeMSIMH M 33Ja9aMd  OOYy4YeHMs, KBATU(PUKAIMOHHON XapaKTePHCTHKON
KPaHOBIIMKA MOCTOBOTO THIIA 3-TO paspsiia, MporpaMMaMH, OpraHu3aimeil yaeOHOro mporecca U CTAKHUPOBKU U

C KpaHaMH1 MOCTOBOI'O THIIA.

Tema 2.1 CiiecapHble paGoTbI

Pazmerka, npaBka n rudka MeTajLia

Pa3merka miockocTHas M ee Ha3HaueHMe. MHCTpyMeHTbl M mpucnocoOneHus. OmnpeneneHue
HPUTOJTHOCTH 3aroToBOK. Pa3merka mo yeprexxaMm u miabnoHam (oOpastiam). PasmeTka oT KpOMOK 3aroTOBOK U
IIEHTPOBBIX JINHUI. bpak npu pasMeTke ¥ criocoOblI €ro MperynpexIeHHs.

Pa3merka mpocTpaHCTBEHHast U ee Ha3HaueHue. VHCTpyMeHTBI M mpucrocoOneHus. 3anpaBka
UHCTPYMEHTOB.

[TpaBka u rubka metawia. MHcTpyMeHTsI U ipucniocobnienus. [1paBuna v crocoObl MpaBKu U THOKU
JICTOBOTO, TIPO(GIIBHOTrO MeTayuia 1 Tpyo. [IpaBrimbHO-THOOYHBIE MPECCHI, X YCTPOKCTBO U MpuMeHeHue. [ noka
MeTaJUTa B TOPSTYEM COCTOSIHUY TIO/T pa3IMUHBIMHU YTJIAaMH B paauycaMu. JledekTsl mpy mpaBke U THOKe MeTalia

U CIOCOOBI UX YCTPaHEHHUS.

Py0Oka, pe3ka n onuimBaHue MeTaLIa




PyOka Meranna u ee HazHaueHWe. MIHCTpyMEHTHI M MPHUCHOCOOCHHUS. 3aTOYKa MHCTPYMEHTOB B
3aBUCUMOCTH OT TBEPIOCTH 00padaThIBAEMOrO MeTajuia. 3yOwmiia, KPEIMEHCen W ClIeCapHbIe MOJIOTKH, MX
paszmepsl. [Ipuemsl pyOku. Boipybanue B Merawie mpsIMOro M PaJilyCHOTO TMa30B C MPUMEHEHHEM PY4YHBIX U
MEXaHHU3UPOBAHHBIX UHCTPYMEHTOB, BhIpyOaHHE 3arOTOBOK U3 JIUCTOBOM CTalM M CpyOaHUE HEPOBHOCTEH
Ha MIOBEPXHOCTSIX YEPHOBBIX 3aroTOBOK. [ledekTsl pu pyOke U Mepbl UX MPEeAYIPExKACHUS.

Pe3ka Meramna, ee Ha3HaueHHe W IpuMeHeHHe. HCTpyMeHThl U mpucrocoOneHus. PoraaxHele,
JICKOBBIC, MTHEBMATHYECKUE, SJIEKTPUYECKHE HOKHMIBI M MX HCIOJb30BaHME. [IpuMmeHeHue AWCKOBBIX WU
JISHTOYHBIX MW I pe3ku Metajuia. Pe3ka TpyO u merayuia abpasuBHbIMU Kpyramiu. [IpaBunia nons3oBaHus
MHCTPYMEHTAMH U MEXaHU3MaMH IIpHU pe3ke. Bo3aMokHbI Opak 1 MephI €ro MpeyNpexK ACHUS.

OnurBaHue MeTalia ¥ ero npuMmeHenue. IHCTpyMeHTs! 1 npucriocoOsienus. [Iprembl onumBaHus
HIMPOKUX U Y3KUX MPSAMOJMHEHHBIX M MapauiefbHbIX IUIockocTed. [lopsmok paboT mpu OnuiMBaHUM
COMNPSsDKEHHBIX TOJT PAa3IMYHBIMM yIJlaMH moBepxHocTei. [IpoBepka kadecTBa ommnBaHus. MexaHHdeckoe
oIMmuIMBaHKue. PacrimimMBaHue MPSMOJIMHEHHBIX OTBEPCTHH, (PaCOHHBIX MPONM M OTBEPCTHUH C IMOATOHKOM IO

1a0JI0HaM U BKJIaAbIIIIaM. BpaK IIpH OIMWJIMBAHUH U MEPBI €TO IMPEAYIIPCIKACHUS.

CaepiieHne, 3eHKePOBaHMe, 3eHKOBAHNE W Pa3BepThIBaHHe OTBEPCTHIH

Caepnienne orBepcTuil. HCTpyMeHTHI U npucriocoOneHus. PyuyHoe u MexaHM4ecKoe CBEpIIEHUE.
Caeprnia 1 UX KOHCTPYKIMH. YTJIbI 3aTOYKH B 3aBHCHMOCTH OT 00pabaThIBaeMOro MaTteprania. Y CTPOWCTBO U
HACTpOMKa CBEPIMWIbHBIX CTAaHKOB. YCTAQHOBKAa M KpEIUIEHHE MNpOCBEpIMBAEMOro merawia. CBepiIbHbIN
MaTPOH M ero yctpoicTBo. [lepexoHble BTYIKM M MX Ha3HaueHHE. BBIOOp peXMMOB CBEpIICHUS TIO TaOJHIIE.
CBepriieHre OTBEpCTU TO pasMeTKe, Mo KOHIyKTopy. OxJakaeHne WHCTpyMEHTOB. (CBeplieHHE TITyXUX
OTBEpCTHid. PydHbIe, AJIEKTpUYECKUE U MTHEBMATHYECKHE Ipeiu. FIX yCTpoiCTBO U MpaBuia MOJb30BAHUS HMHU.

3eHKepoBaHUE OTBEPCTHH M €ro HazHaueHue. MHCTpyMeHThl U mnpucnocobieHus. KoHcrpykims
3€HKEpOB. 3€HKEPOBAaHWE OTBEPCTUM MOJ TOJIOBKM BHHTOB U 3aKJIETIOK C IMOMOIIBIO CBEPIMIBHOTO CTAHKA.
3€HKOBKH, X OTJIMYME OT 36HKEPOB. 3€HKOBAaHNE OTBEPCTUM U €r0 NPUMEHEHUE.

PazBeprhiBaHne OTBEpCTHI M €ro HazHaueHue. VIHCTpymeHThI U npucrniocoOnenus. KoHcTpykuuy u
noni0op passepTok. Beibop pesanust. [pumyck metaiia Ha pa3BepTbiBaHue. Pa3BepThiBaHNE CKBO3HBIX U TITYXHX
IWIMHIPUYECKUX OTBEPCTUM BPYYHYIO M Ha craHke. [Ipomecc pa3BepThIBaHMs KOHUYECKUX OTBEPCTHUH M €r0

0COOEHHOCTH.

Bo3moxkHbIi 6pa1< IIpH CBCPJICHNHN, 3CHKOBAHUU U PA3BCPTHIBAHUHN U MCPBI €TO MMPCAYIIPCIKIACHUS.

Hape3anue pe3n0b1

Pe3bba u ee Ha3HaueHue. Bunpl pe3pd. MHCTpyMeHTHI M iprcnocoOieHus. DIeMEHTbI, poduii u
CHCTEMBI pe3bObl. Y CTPOMCTBO METUMKOB M IUIalleK. BoiOop nuamerpa cTepikHs 1MoJ ONpesieNieHHbINH pa3Mep

Hapy»XHOH pe3bObl. [lonbop muameTpa cBepia misi CBepIICHHUsI OTBEPCTHI TTOJT 3a/ITaHHBINA pa3Mep BHYTPEHHEH



pe3r0bl. OCOOEHHOCTH Hape3aHUs Pe3bObl B CKBO3HBIX U TITyXHX OTBepcTHsX. [IpoBepka pe3bObl KaanOpamu.
Hcrnonb30BaHKe CTaHKOB JJIs1 Hape3aHusl pe3bObl. bpak mpu Hape3aHuu pe3bObl, MEPHI €ro MpenyrnpexacHus U
CMOCOOBI YCTPAHEHHUSI.

Knenka

Krnerka meranna, ee mpuMeHeHHe W HasHayeHue. VHCTpymMeHTHl U mpucnocoOnenus. OcoOeHHOCTH
KJIEIIeH JTMCTOBOro MeTallla BCThIK M BHAXJIECTKy. Kiienka MeTtasuia B XOJIOHOM M FOpsiueM COCTOSHUU. Pyunas u
MEXaHU3UPOBAHHAS KJIETIKA. BUJIbI 3aKIIEIOYHBIX 1IBOB (OJJHO- M MHOTOPSAIHbIC) U UX HasHaueHue. [IpoBepka

JameTpa 3akiernok. [IpoBepka kadecTBa 3aKJIETIOYHBIX IIBOB. BO3MOXKHBIN Opak mpH Kienke U Mephl ero

peTyNpexKIeHuUs.

IMajixa
[Taiika, ee Ha3HaueHWEe W NPUMEHEHHWE. Marepuaibl U MHCTPYMEHTHI JUIsl BBIIOJHEHUS MasUIbHBIX

pabot. Msirkue 1 TBep/ple IPUIon 1 ux rpumeHenue. [loaroroBka nmoepxuocteit. Miock! U MPOTPaBbI, UX COCTAB

¥ HazHaueHue. bpak mpu naiike, Mepbl ero npeayrnpexaeHus U CIoCOObl YCTPaHEHHS.

Tema 2.2 MarepuajioBeienme

YepHble MeTALIbI

Knaccugukanust yepHbIX MeTauioB. YepHble METalIbl, IPUMEHEMbIE B KpaHOCTpOeHUH. OCHOBHbIE
cBefieHsT 0 MeTaviax. PusnuecKre, XMMHYECKHe, MEXaHMYeCKUe M TEXHOJOTHYECKHE CBOMCTBA METALIOB.
3aBUCHMOCTb CBOMCTB METAILIOB OT UX CTPYKTYpBL. [ToHsATHE 00 HCIIBITAHNM METAIIIOB.

YyryH. CriocoObl OTy4eHHs], BU/IbI, CBOMCTBA M 001acTh prMeHeHus. DIrochl U UX BIUSHUE Ha
Ka4ecTBO 4yryHa. Mapku 4yryHa.

Cranmb.  IIpow3BoACTBO, CBOMCTBA, coOpTa, KIacCHU(MKALMs, MApKHUPOBKA. YTJIEPOIUCThIE U
JIETUPOBaHHBIE CTATU. BiusiHUE JIerupyrolnmx 37EMEHTOB Ha KayecTBO cTamd. Craimu ¢ 0coObIMH CBOWCTBaMH.
MapKUpOBKH CTaM B COOTBETCTBHH C TOCYIAPCTBEHHBIMH CTaHIAPTAMH.

Bunpr o6paGotku meraswioB. JIuTbe, KOBKa, IITaMIIOBKA, MPOKATKa, BoiodeHe. CBapka, maiika H
JyXKEHue, clecapHas U MeXaHWdeckas oOpa0oTKa METauIOB pe3aHueM. NIEKTPOTEPMHYECKHE U
AMEKTPOXUMHYECKHE METO/IbI 00paboTKK MeTaioB. Tepmuueckas oOpabOTKa CTaid: 3aKaka, OTITYCK, OTXKMI,
HOPMATH3AIL.

XUMUKO-TepMIYecKast 00pabOoTKa CTan: IEMEHTAIHs, a30THPOBaHKE, [IMAHUPOBAHNE, ATMTHPOBAHIE,

xpomupoBaHue. O6paboTka METAILIOB YIBTPa3BYKOM U XOJIOJIOM.

HBeT HbIC€ MCTAJJIbI M UX CILIaBbI

3HayeHMe IOBCTHBIX MCTAJIJIOB. OcCHOBHBIC LBCTHBIC MCTAUIbL, IPUMCHACMBIC B KPAHOCTPOCHHUHN (MCIH:»,



ATIOMUHUM, 1IMHK, OJI0BO, HUKENb), UX CBOMCTBA U MprMeHeHue. CIUiaBbl IBETHBIX METAILIOB (J1aTyHb, OpOH3a,
06a00HTBI, CHITYyMHH U JIp.) ¥ 00J1aCTh MX MPUMEHEeHHs. [ 0Cy1apcTBEHHBIE CTaHIAPThI HA METAUIBL.
AHTU(PUKIMOHHBIE CIUIaBbI HAa OJIOBIHHOM M CBHMHIIOBOM OCHOBaX. [Ipurion Jierko- W TyroriaBKHe.

dmrockl. HpI/IMeHGHI/Ie IBCTHBIX METAJUIOB B KPAHOCTPOCHUH.

Koppo3sus: meraios

CymHOCTh ¥ BUBI KOPPO3UM METAUIOB. JIeMCTBUE pa3iIMyuHBIX Cpell HA METAUIbL. BUIbI YMCTOTHI
MOBEPXHOCTH Ha CTOMKOCTb MPOTUB KOPPO3UH. 3aIlIUTa TOBEPXHOCTH METAILIOB OT Koppo3un. Hemerayeckue
NOKpBITUS. [IOKpBITHE MOBEPXHOCTH YEPHBIX METAUIOB JPYTHMMH METaulaMu (CHOCOOBI M MPUMEHEHHE).

3anuTHbIE TUICHKH, TIOBEPXHOCTHAS 3aKaJIKa, BOPOHEHHUE, a30TUPOBAHKUE U JIP.

3J'ICKTPOI/I3OJ'[$IIII/IOHHLIC MaTepuajibl ! IVIACTMACCHI

DJNEeKTPOU3OISAIMOHHBIE MaTepualibl, MPHMEHSEMbIE B KpPAaHOCTPOSGHMH M MX KIaCCHU(PUKAIIMSL
DnekTpudecKast POYHOCTh U30JIATOPOB. TpeOoBaHM K MEXaHMYECKON MPOYHOCTH M30MSTOPOB. ['a3000pa3Hbie
U KUJIKUE U30JSIIMOHHbIE MaTepHaibl. BOMOKHHUCTBIE M30MSIIMOHHBIE MaTepHaiibl ((hUOp, KapTOH, JTAKOTKAHH,
acOecT), UX CBOICTBa U pUMeHeHHe. MuHepasbHbIE U KepaMH4ecKre MaTepualsl (hapdop, CTekso, ciaroaa 1
Jp.) U UX NPUMEHEHHE B KPAHOCTPOEHWHU. ECTECTBEHHBIM M CHUHTETUYECKUM KaydyK M M3ENUsl U3 HETO.

[InacTmacchl, UX BUJIbL, COCTaB, CBOMCTBA IJIACTMACC U IPUMEHEHHUE UX B KPAHOCTPOCHUH.

BcnomorarenbHbIe MaTEepPUAJIbI

MaTepI/IaJ'ILI, MNPUMCHACMBIC I HM3TOTOBJICHWA TOPMO3HBIX KOJIOJOK, CAJIbHMKOB M IIPOKJIAI0K.
CMazouHbIe MaTepraiibl, MPUMCHACMBIC IIPpHU OSKCIUTyaTallMu KPAaHOB. CopTa Macen U cMa3ok. CriocoObl
XpaHCHHs Macell U CMA30K.

O6TI/IpOLIHBIe. HpOTI/IpOLIHBIe " TIPOMBIBOYHBIC MaTCpUaJIbI. Texunueckue Tpe6OBaHI/I$I K HUM H

MOPAAOK UX XpAaHCHUS. A6pa3I/IBHBIe MaTepUalibl, JIAKU U KPACKU U UX ITPUMCHCHHC.

Tema 2.3 UreHne yeprexei U cxem

JJIeMeHTBI YepueHust

Enunble rocynapcTBeHHbIE CTaHIAPThI HA KOHCTPYKTOPCKYIO JOKYMEHTAIMIo. YepTeku U 3CKU3bl,
uX HazHaueHHe W TpeOoBaHus K HUM. Llpudrsl nuHuM, MacmTadbl, HAAMUCH W pa3MEpHbIE JIMHUM Ha
yeprexax. Bupl ueprexeit: paboune u coopounsie. O003HAYCHUS HA YePTEKaX MOCAIOK, IOMYCKOB M YACTOTHI
00pabOTKH TOBEPXHOCTH JeTajeil. CXeMbI SJIEKTPUYECKHE, MHEBMATHUYECKHE W KHUHEMAaTU4YeCKHEe M X
Ha3HaueHue. BUipl 271EKTPUUECKUX CXEM: IPUHLMITHAIBHBIE, MOHTAKHBIE.

Yeprexk. IlpsmoyrospHble M akCOHOMETpUYECKHE NpoeKimu. [locTpoeHne NpsIMOYroJIBHBIX
NPOEKIMI pa3inuHbIX JeTaneid. Pasmemenne m3oOpaxenuil. Cedenue. Pazpessl M nMHMM 0OpbIBa M HX

3Ha4YeHHE. BhIMogHeHne ceueHuil u pa3pe30B Ha YCPTCIKaX. Hanecenue Ppa3MCpoB. Brmonnenue Haamcer.



Crienmdukanus yeprexa u ee HazHaueHre. CocTaBiieHue Criei@uKaIii COOpPOIHOrO YepTexKa.

YcioBHbIE 0003HAYEHNS HA YePTeKaxX U cXxeMax

VYcnoBable 0003HaueHUS W UX HazHaueHHe. O0O3HAYECHUSI HA YepTekKax OCei, CIuII, 3yOuaThIX
KOJIEC, pe3bObl, CBAPHBIX IIBOB M PE3H0OBBIX COCTUHEHHUH. Y CIIOBHBIE 0003HAYEHHS HA MATMHOCTPOUTEIBHBIX

Y CTPOUTEIIBHBIX YEPTEXKAX.

N300pakeHne mprOOPOB U aIapaTypbl Ha EKTPUUECKUX CXeMaX. Y CIIOBHbIC 0003HAUCHHS Y3JI0B 1
MEXaHU3MOB Ha KHHEMATHYECKUX cxeMaxX. UTeHue SJICKTPUYCCKUX CXCM. CocrasieHue MPOCTBIX SJICKTPUICCKHUX

N KHHEMATUYCCKHUX CXEM.

YreHnue yepremxe U cxeM

[opsimok 1 mocnenoBaTeNbHOCTL YTEHNS YepTekeld. Pa30op 1 uTeHue AeTaIMpOBOUHBIX U COOPOYHBIX
yepTexKell, yeprexeil y3l10oB M MEXaHW3MOB MOCTOBOIO KpaHa C YCTAHOBJIEHHEM B3aHMOJACHCTBUS AeTaslei.
IMopsiiok 1 nmocnenoBaTeIbHOCTh pa3dopa MEKTPUUECKUX U KUHEMAaTHYECKUX cXeM. UTeHue MeKTpPHYECKUX U

KHMHCMATHUYCCKUX CXEM MOCTOBBIX KPAaHOB.

Tema 2.4 CBenenust 1o Teopernyeckoi Mmexanuke. [lonsitusi o
JABMKEHUH, CHJIe U padoTe

[Bwxenne u ero Buapl. IlyTh, CKOpOCTH M BpeMs IBWKEHMA. JIMHEWHas M yrioBas CKOpPOCTb.
CxopocTh BpamaTeIbHOTO JIBHKCHHUS.

[MonsiTrie o cuye. DIeMeHTBI, ONpeersIronme cruity. Miamepenne u rpagudeckoe M300pakKeHre CUIIBL
Crnoxenue, pasfiokeHHe W TapawienorpamMMm cuil. LleHT TsbkecTH W ero ompeneneHue. Y CTOWYHUBOCTh U
paBHOBecue Tera. MoMeHT cuil U ero onpenesneHue. [loHsTie o eHTpoOeXHOM U IEHTPOCTPEMHUTENTHHON CHUJIE.

Tpenue, ero Bumpl. KoaddurmwenT tpervist. Vcrons30BaHNe SBIICHAS TPEHHUS B TEXHUKE.

Pabota u ee omnpenenenue. MomHocTs. Enuauier usmepenus: padotel 1 MorHocTH. Koaddurment
TIOJIE3HOTO JIEUCTBUSL, €T0 OINpe/IeICHNE M Ha3HAYEHHE.

OcHoBBI MAaILIMHOBEACHUA

Haxsonnas mnockocTs. YCIoBUSL paBHOBECUSI TBEPJOrO Tela Ha HAKIOHHOM IUIOCKOCTH. BuHTOBas
nvaus. KnvH, BUHT, BUHTOBOM JOMKpar. Pa3sHOBHIHOCTH HAKIOHHOHM TwiockocTd. Cuctema phraaroB. Peraaru
TIEPBOTO M BTOPOTo poja. biioku mojpmkHbIe 1 HEMOABWKHBIE, MX MpuMeHeHue. [lommcnact u ero HazHa4YeHwe.
Buasl coennHeHNN B MAaIMHOCTPOEHUMU.

Jomycku 1 mocaaku

Yaudukanus neranedt u y3noB mammH. BzamMoszamensiemocts aetaneil. [lonstue o momyckax.



CucreMbl OTBEPCTHI U BaJlOB.
ITonsitvie o mocankax, ux BuUIbL [locagku ¢ 3a30pom u ¢ Hatsrom. [lepexomanbie nocaaku. [Ipumepst
TIOCAJIOK: YCTAHOBKA ITIAPHKOBBIX TTOIIMITHAKOB Ha BT U Kopryc. [IImoHoYHBIE, TUTHIIEBBIE COSAMHEHHUS U .
AOcomoTHasT BeMMYMHA JIOMyCKa M €€ 3aBUCHMOCTh OT pasMepa jaetand. [pyrue daxTopsi,

BJIMAROIIMEC HA a6comomyfo BCIIMYMUHY JOITYCKa: CUCTEMA JOITYCKOB, pOJa IIOCAAKH U T.1.

JeTanm mammx

Bupabl coemuneHuii neraneld MaldH: pa3beMHBIE M HepasbeMHbE. Banbl u ocu. Pe3bOoBEIe,
IWJIMHAPUYIECKUE ¥ KOHMYECKHE, IIMOHOYHBIC, 3yOuaThie (IUTHIICBBIC), KIIMHOBBIC, CBAPHBIC COCIMHCHHUS.
[MoqmmImHuKN CKONMBKEHHUST W Ka4deHWs, WX TMpeuMyinectBa u Hemoctatkd. Mydrel [lepemaun 3yOuatsie,
YepBSIYHBIE, LIEMTHbIE, (PPUKIIMOHHBIE, peMeHHbIe. Onpe/iesieHue nepe1aToyHoro yrcna. Penykropsl. bapabansr

Juid uenerd u ka”aroB. Topmosza. Xonossle koseca. [Ipyxunsl U peccopsl. KOHCTpYKTHBHBIE 3J1€MEHTHI

MOCTOBOI'O KpaHa.

[TonsiTHe 0 CONPOTUBJIEHUU MATEPHATIOB

CpolicTBa Tel: TBEPAOCTb, YNPYroCTh, IUIACTHYHOCTh, XPYIKOCTb. BHIBI medopmarmu:
pacTsbkeHue, cKaTtue, U3rud, KpydeHue, cBur (cpes). Jdedopmarws Tena moj JAeHCTBIEM BHEIIHUX HArpy3oK.
Bunpl Harpy3ok, JEHCTBYIOIMX IpU paboT€ MEXaHW3MOB Ha Bajdbl M OCH, OIOPBIL, YEPBSIYHBIE U
OUIMHAPUYCCKUE KOJICCaA. HarpysKH, HUCIIBITBIBAEMBIC IITIOHKaAMM U HUIMIICBBIMU COCIWMHCHUSIMU. I/ICXOI[HI)IG

JaHHBIC JIA pacucTa I[CTaJICf/'I MalInH.

Tema 2.5 Cenenus 1o JICKTPOTEXHUKE H YJIEKTPO00OPYyA0BaHNe IPY30I10bEeMHBIX KPAHOB

IMocToAHHBIN TOK

[TonsiTie 00 2MEKTPHYECKOM TOKE.

ITocTosiHHBI TOK, €T0 MOy4YeHre. EMMHUIBI H3MEpEHUs CHITbI TOKa. MarHuTHOE 1oJie, MHTYKIHSI.

MarHuTHoe, XMMHYECKOE W TEIUIOBOE JICMCTBUE TOKA. [ albBAHMYECKHE 3JIEMEHTBL. AKKYMYJSTODBL

DJIEKTPOIBMKYILIAS CHJIA.
IlepemenHbIii TOK

OCHOBHbBIC ONPCACIICHUA U XaPAKTCPUCTUKKU TICPEMCHHOIO0 TOKa (‘-IaCTOTa n HCpI/IOII).
XapaKTepI/ICTI/IKa U CYHIHOCTb TpeX(I)EBHOl“O TOKa, €ro IOJy4YCHHUC, MOIIHOCTD. HM3MmeHeHre MOIIHOCTH

TpCX(I)aBHOFO TOKa B 3aBUCUMOCTU OT HAIrpy3KU (paBHOMCpHa}I U HCPABHOMCpPHAs, aKTUBHAsl, PCAKTHBHAs,

cMenranHas ). O6macTh MpuMeHeHus TpexdazHOTo TOKa.

JJIeKTpU4ecKas nenb



[Tonsitne 06 3nexTpryeckoit menu. 3akoH Oma. IloTepu HanpspKEHUS B SJNEKTPHUYESCKON IIETH.
BkiroueHre B 1enb MCTOYHHMKOB TOKa M PE3UCTOPOB (TIOCIENOBATENIbHOE, MapaUIeNIbHOE, CMENIAHHOE).
[lepBorii 1 BTOpO# 3akoHBI Kupxroda. YCTpoilcTBO M IpUMEHEHHE B JJICKTPHUECKHX IIETSIX peocTata U

npenoxpanurteneid. Marepuaibl, IpUMEHSEMbIE B SJIEKTPUUECKUX IETISIX.

JIeKTpUYecKHe MAIIMHBI U TPaHCGOpMATOPbI

OCHOBHBIE YacTH SJICKTPUYICCKUX MAlllH. SHGKTpOMaIHI/IHBI IIOCTOSAHHOI'O TOKAa, UX HAa3HAYCHHUEC U
OPUHIMIT  PabOThL.  DNEKTPOMAIIMHBI TMEPEMEHHOTO TOKA. ACHHXPOHHBIE JBHTaTed C (asHbIM H
KOPOTKO3aMKHYTBIM pOTOpaMM M HMX IPUMEHEHHE. PerynupoBaHue 4YacTOTBI BpAIICHUS POTOpA.
PesepcupoBanue.

CUHXpOHHbIE MAIlIMHBI, WX YCTPOMCTBO M Ha3HaueHHe. [IluTaHus OOMOTOK BO3OYKICHUS
rereparopa. OOpaTMMOCTh CHHXPOHHBIX MamiiH. CHHXPOHHBIE JIBUTATENM, WX YCTPOMCTBO, IyCK B XOA U
npuMenenne. CoelMHeHne 0OMOTOK JIEKTPOIBUTATENCH «3BE3/I0M» M «TPEYTOIBHUKOM.

TpanchopmaTopbl, X Ha3HAYEHUE, YCTPOHUCTBO 1 MOIIHOCTh. Koaddumment tpancdopmarm. OmHO-

u Tpex(aznbie TpaHchopmaTopsl. MizMeputensHble TpaHCc(hOpMaTOPhl TOKA U HATPSKESHUS.
DJIeKTpon3MepUTe/IbHbIE MPUOOPbI

CriocoObl U3MepEeHHsT HAPsDKEHUS AJIEKTPHYecKoro Toka. Kiaccudukarmis n3MepuTebHbBIX IPHOOPOB:
MAarHUTHO-3JIEKTPHYECKUE, IEKTPOMArHUTHBIC, ANIEKTPOAMHAMUYECKHE, TEIJIOBbIe U MHIYKIMOHHBIE. [lopsmok

M3MEPEHHS TTapaMETPOB AIEKTPUIECKOro Toka. BriTroueHue B 11enb BOIBTMETPA, aMIiepMeTpa U APyrux NprudopoB.
JJIeKTpUYeCKHe 3JIeMEeHThI U YCTPOiicTBa

ITomyrpOBOTHUKOBBIE JIEMEHTBI (IMO]IbI, TPAH3UCTOPBI, MUKPOCXEMBI). Y CTpOICTBA Ha 0a3e ANIEKTPOHHBIX
anemeHToB. MHukaropsl. [IpeobpasoBarenu (BBIIPAMUTENH, PEryasTopbl). CTaOUIN3aTOPBI.

[TonsTHE 0 MUKPORIIEKTPOHHBIX 1 MHKPOIIPOLIECCOPHBIX YCTPOHCTBAX.
J1eKTPo0OOPYI0BAHHE KPAHOB

DJeKTpooOOpyYIOBaHHE M ammaparypa, TMpUMEHseMble Ha KpaHax (3JIeKTPOABUTATENH, MyCKaTelIH,
BBIKJTIOYATENM, PEOCTarThl, PYOWJIBHUKM U [p.), MX Ha3HAY€HHE, KOHCTPYKTUBHBIE OCOOCHHOCTH H
pa3MelleHHUE.

TpoieiiHple pOBOAAa U TOKOIPUEMHHKHM, MX PACHOJIOKEHHE M KPEIUIEHME HAa MOCTOBOM KpaHe.
I'uOkwii kabesb ¥ MOJBIKHON CKONB3AIMI KOHTAaKT JUIS MOJaYy MHUTaHUS K TOKONpUeMHHKaM. [TpuOopb! st
OTKJIFOYEHHSI TPOJUIEHHBIX NPOBOJIOB B MOMEHT OTKPBITHS JIIOKOB. PacrionokeHue npuOOpoB KOHTPOISL U
yIpaBleHUs B KaOWHE KpaHa.

3almMTHBIE TIAHENM, KOHTAKTOPBI, pelie, WX YCTPOMCTBO M Ha3HaueHWe. MakcHMalbHOE perie.

KoHTtponepsl 1 KOMaHAOKOHTPOJIEPhI, MX HA3HAYEHUE, YCTPOMCTBO W MPHUHIMI JCHCTBUSA. MarHuTHbIC



ycKaTelu.

CutoBbl€ NOTYPOBOTHAKOBBIE BBIIPSIMUTEIN U PETYIISITOPBL.

ONEKTPOMAarHUThl, AJICKTPOTUAPABIMYECKUE TOJKATeMd. JIJIMHHOXOJOBOM KpaHOBBIA  MAarHWT
Tpex¢a3HOro TOKa ¥ KOPOTKOXOZOBOM TOPMO3HOM MarHUT MOCTOSIHHOTO TOKA. Y CTPOWCTBO TOPMO3HBIX MarHUTOB
1 UX IEUCTBHE. DNEKTPOrUIPaBINYECKUE TOJIKATENIN, X YCTPONCTBO U Ha3HAYEHUE.

Pesucropbl, nx HazHayeHWE W YCTPOMCTBO. IIyck amekTpoaBurarensi U peryJaupoBaHUE YacTOTHI
BpallleHUs pPOTOpa.

OneKTpou3MEpHTENbHBIE TPHOOPEI M TPAaHC(OPMATOpbl, YCTAHOBJIEHHbIE HA MOCTOBOM KpaHe. Mx
pacroJoKeHUE U Ha3HAuYEHUE.

ITpoBona 1 xkadem, ux MapKu. KOHTpoIIb COCTOSIHYS IIPOBOJIOB.

3amuTHas annaparypa IJIaBHbIX U BCIOMOTraTelbHBIX LIeNel KpaHa. BUpl IUIaBKHUX IPeIOXpaHUTEIIEH.
KoHlieBble BBIKTIOUATENM, WX YCTPOMCTBO M HasHaueHWe. Kiaccudukaiys KpaHOBBIX MEXaHM3MOB C
ANIEKTPUYECKHM IPUBOJIOM B 3aBUCUMOCTH OT HUHTEHCUBHOCTH padOTHI.

DJNEKTPUUYECKHE CXEMbl MOCTOBBIX KPaHOB (KpaH-OaJloK, 371€KTpOTasIel, MOHOPEIbCOBBIX TEIIEKEK).

Pa36op paboTHI OJIOKUPOBOK MEKTPHUESCKUX IIETIeH KPAaHOB.

Tema 2.6 O01ue TpeOGoBaHUs MPOMBILILIEHHOH 0€30NIACHOCTH U OXPAaHbI TPY/Aa

OcHoBHble [lonoxenuss @enepanbHbix 3akoHOB  Poccmiickoit  @enepamun = @3 «O
IPOMBILUIEHHOM O€30IIaCHOCTH OMNAacHBIX HPOU3BOJCTBEHHBIX 00bekTOoB» OT 21.07.1997 1. Ne 116 (c
mMeHeHmsiMu), «O0 ocHoBax Tpyna B Poccuiickoit Deneparumy, opraHu3amys Haa30pa U KOHTPOJS 3a
coOumoieHreM TpeboBaHUM 0 OXPaHEe TPYyia U TPOMBIIIICHHOM 0€30MMacHOCTH.

["ocynapcTBeHHBIE OpraHbl Haz30pa 3a COOOIEHUEM TPYIOBOTO 3aKOHOAATENbCTBA M TPEOOBAHUIMA
6e3onacHocTy. [Topsimok ydera u paccieoBaHus HECYACTHBIX CITy4aeB.

OcHOBHbIE ITPUYMHBI HECYACTHBIX CIIy4aeB U aBapUil MPH SKCILTyaTalluK IPy30MOAbEMHBIX KPAHOB.
Meps! 6e30macHOCTH Niepe]T HauaioM paboThl Ha KpaHe.

Meps! TyHOM 6€30MaCHOCTH MPY HAXOXKACHUH Ha paboueld IIIOMIA/IKe WIIM BOIN3H IEepeMelaeMoro
rpy3a. Orpaxenue onacHbix MecT. CobmoeHrue TpeboBaHUN 0e30MacCHOCTH MPHU CKIAIUPOBAHUU I'PY30B
KpaHaMHu.

OneKTpo6e30MacHOCTb, MEepbl 0E30MaCHOCTH MpH IycKe KpaHa B paboTy. OcTaHOBKa KpaHa U
OCMOTp €ro HocJie padoTHL.

ITponsBoacTBeHHbI TpaBMaTH3M. I lopsIoK OKazaHMs EPBOM MOMOILLM IIPH HECUACTHBIX CIIydasix.

[Topsiok nommycka K yrnpabieHHIO, OOCTYKUBaHUIO U PEMOHTY KPaHOB.

OneKkTpoOe30nacHoCTh MpU padoTe Ha TIPY30MOJBEMHBIX KpaHaX, HMEIONMX AJIEKTPHUUYECKHUM
IIPUBO/L.

TexHHuecKoe OCBUIIETENBCTBOBAHUE KPAHOB, €r0 IMEPUOIMYHOCTb. OCMOTp, CTaTMYECKHE U

JAUHAMUYCCKUC UCIIBITAHUA KPAHOB. O(bOpMJ]eHI/IC PE3YIbTATOB TCXHUYCCKOI'O OCBUACTCIILCTBOBAHU.



Ciyyam  3amperieHusi TONB30BaHHA CBEMHBIMH  T'PY303aXBaTHBIMH  IIPUCIIOCOOTICHUSMHU.
3arpeleHHbIe TpHeMbl PadoT MO KCIUTyaTaluy KpaHoB. TpeGoBaHus 6€30I1acCHOCTHU MPU POM3BOACTBE padoT
10 TIO/TbEeMY U TIEPEMEILICHHIO Tpy3a KpaHamu. ObecrieyeHne MmpaBUIbHONM CTPOIIOBKH Ipy30B. Ilopsiiok BeIBOIA

MOCTOBBIX M KO3JIOBBIX KPAaHOB B peMOHT. Pa3peliieHre Ha 3KCIuTyaTaluio KpaHa 1nocje peMOoHTa.
TemaTuyeckuii IJIAH ¥ MPOrPAMMA TEOPETHYECKOT0 00yYeHH ST

Temaruyeckuii IIaH
Ne Tema KonuuecTso
/T 4acoB
3. CrneuuajJbHbli Kypc
31 | YcTpoHCcTBO KpaHOB MOCTOBOTO THIIA 112
32 | YcrpoiicTBO rpy303axBaTHBIX OPIraHOB 10
33 | CbeMHbIe rpy303axBaTHBIE IPUCIIOCOOIICHHS U Tapa 10
34 DKcIUTyaTanus, TeXHHYECKOe 00CITy>)KUBaHUE U PEMOHT KPaHOB 20
Uroro: 152

IIporpamma

Tema 3.1 YcTpoiicTBO KPaHOB MOCTOBOI0 THIIA

OcHOBHBIE TEXHHYECKHE XaPAKTEPUCTUKU KPaHA

OOmme cBeneHus 0 KpaHaXx MOCTOBOTO THUIA (MOCTOBBIE, KO3JIOBBIE, KPaHBI-IIITA0ENephl, TOJABECHBIE,
kalelbHbIe, TOMYKO3NOBble U Jp.). HasHauenwe kpaHoB. TexHuueckas XapakTepPUCTHKA KpPaHOB:
TPY30MObEMHOCTh, TPOJET WM IIHUPHHA OOCTY)KMBAaeMOW IUIOMIA[KM, HAauOOJbIIas BHICOTA IMOIbEMa
TPY30BOT0O KPIOKa, CKOPOCTh TEPEIBMKEHHUS KpaHa (MOCTa, OIMOop U T.I1.), CKOPOCTb TMEPEABIKEHHUS TPY30BOH
TEJIEXKKH, CKOPOCTh TIOABEMA TPy3a, CyMMapHasi MOIITHOCTh AJIEKTpOBUTaTeNel (PUBOA TIEPEMEIIICHHsT KpaHa
WM MOCTa KpaHa, MPUBOJA TPY30MOTbEMHON TENIEKKH, TPUBOZA JIeOeIKH, TadapuTHBIE pa3Mephl (IHMPUHA,

BBICOTA, JJTMHA), Macca KpaHa.

YCTpoiicTBO y3/10B, MEXaHH3MOB U MPHOOPOB 0€30NMACHOCTH KPAHOB MOCTOBOT0 THIIA

MeTauTOKOHCTPYKIIMKA  KpaHa: MOCT, paMa TPY30TOJbEMHON TENICKKH, OTPaKICHUS, KaOWHa,
JICCTHUIIBI, TUIOIIAIKA [T OOCITYKHBAHHIS.

X0/I0BBIE TENEXKKU MEPEIBIKEHNS MOCTa KPaHa, MX YCTPOMCTBO U TPEOOBAHUS K HUM.

[prBoIBI XOMOBBIX KOJIEC (pa3aesbHBIA U IIEHTpaIbHbIN). OCOOEHHOCTH XOAOBBIX TEJICKEK KPAHOB
(IPUBOAHBIX U HEMPUBOIHBIX).

VYCTpoicTBO MPHBOZA XOOBBIX TENIEKEK MOCTA: AJICKTPOIBUraTelb, My(dTa, peIyKTop, TOPMO3HOE




YCTPOWCTBO KOJIOJJOYHOIO TUIA C HJIEKTPOMATHUTOM, KaTKU JUIS MEPE/IBUXKEHUS TEJIEKKU MO KPAHOBOMY
MyTH.
Bydepuspie ycTpoiicTBa MocTa KpaHa M WX HazHadeHue. [[puHIMI AeiCcTBUS 3EKTPOIPUBOIOB IS
ABTOMAaTHUYECKOT0 BBIKITIOUYEHHS X0/Ia MOCTa B KOHEUHBIX IMTYHKTaX (KOHIIEBbIE BBHIKIIIOUATEIN).
O3HakoMJIEHME C  OCHOBHBIMH  THUIIOBBIMH  KHHEMAaTMYECKMMH CXEMaMH  MEXaHH3MOB
NepeIBUKEHUS KPAaHOB.

PenbcoBble 3aXBaThl, MPUMEHSIEMBIMH B XO/IOBBIX YCTPOICTBAX KPAHOB.

I'py3oBast Tenexka /yist iepeMerieHus pabouei yacTi MeXaHn3Ma IMoIbeMa Tpy3a B €€ YCTPOHCTRO.
X0/I0BOE YCTPOWCTBO IPY30BOM TEIICHKKH. Y CTPOMCTBO MEXaHU3Ma TIEPEABIIKEHHUS: AJICKTPOIBUraTellb, My(JTa,
PELYKTOP, XOAOBbIE KoJleca JUIsl EPEeIBHKECHUSI TENIEKKH, TOPMO3HOE YCTPOWCTBO C MATHUTOM.

BydepHoe ycTpoiCcTBO Ipy30BO# TENESKKH U €0 Ha3HAYCHHE.

I'pyzoBas nebenka u ee Ha3HaueHue. Kiaccudukarms ebeAoK MO THITY HCIOIb3YEMBIX B HHUX
TPY303aXBaTHBIX YCTPOMCTB H MPUCTIOCOONICHUI (KPIOKOBBIE, Tpei(epHbIe, MAarHUTHBIE). Y CTPOMCTBO TPY30BOM
nedenku. Buibl rpy30BbIX JIEOEI0K: ¢ OJHMM TJIAaBHBIM MEXaHW3MOM HOIbEMa IPy3a U ¢ ABYMSI MEXaHU3MaMU
MoABEMa TPy3a - TJIABHBIM M BCIIOMOTATEIbHBIM. YCTPOWCTBO TPY30BOM JICOSIKH C OAHUM MEXaHU3MOM
MOJTbeMa: AJIEKTPOJIBUTATEIb, PEIYKTOp, Oapaban neOeaku Ui KaHara, KOJOJOYHBIA TOPMO3, KaHATHO-
OJI0YHBIN MOJINUCHACT, KPIOK.

O3HakoMJIEHHE C OCHOBHBIMI CXEMaMH 3aIIaCOBKH KaHATOB B MEXaHU3MaX MObEMA.

Kabuna ynpasnenust. Tursl KaOWH yrpaBiieHus! KPaHOB. Y CTPOMCTBO KaOMH M MX KOHCTPYKTHBHEIC
O0COOEHHOCTH.

Anmaparbl ynpapJieHHsI W 3JIeKTpooOOpyIoBaHHE. AMIaparskl YIpaBiIeHUs W AJIeKTpoanmaparypa,
pa3mMeleHHbIe B kaOnHax. KoHTpoiepbl 1 KOMaHJOKOHTPOJIEPHl, UX Ha3HAYEHHUE U IPUHIIUI ACHCTBHUS.

MarHuTtHble MycKaTeld W MX Ha3HaueHue. JIMCTaHIIMOHHOE YIpaBJIEHHE AIIEKTPOJBUIATEISIMU
(ImycK, peBepc, TOPMOKEHUE, OTKITIOUEHHE).

Crioco0 TOKOMmoBO/Ia K KpaHaM.

Bri6op ciocoba TokomnoBoia K KpaHaM B 3aBUCUMOCTH OT X MOIITHOCTH (TPY30HOIHEMHOCTH).

O3HakoMJIeHHE ¢ TOKOIIOABOJIOM JJIsl KPaHOB OTHOCHUTENBHO HEOOJIBILION IPY30110,IbEMHOCTH.

Mapku kaberelt, mpUMeHsIeMBIX ISl TUTAHKS KPAHOB.

KabenbHble OapabaHbl U UX YCTPOMCTBO.

[TpuHIMITUATHHAS CXeMa TIUTAHUs AJIEKTPOJIBUTaTeNield M PYruX MOTpeOUTeNe dIeKTPOIHEPTUr
MOCTOBBIX U KO3JIOBBIX KPaHOB.

Ammnaparypa 3aIuThL.

3aluTHBIC YCTPOICTBA KPAHOB (3AIMTHBIC TTAHENH) U UX Ha3HAYEHHE.

IInaBkue NpenoxXpaHUTeN, UX YCTPOMCTBO M HA3HAYEHHE.



[TpuGopsr Ge3omacHocTH. OrpaHUdUTeNM paboOuMX JBIDKEHHHA MEXaHM3MOB KpaHa. KoHIieBbie
BeIKIIIOYATeNM.  OrpaHuuuTed TPYy30MOIbEMHOCTH. AHEMOMETpbl. VX HazHaueHWe U YCTPOMCTBO.
Peructpatopbl mapameTpoB U Jip.

Ppryary, memanu W KHONKHM YyHpaBlieHHs. TpeOoBaHuUs, NpenbsBIsSEMble K HHUM. YCHIIMA,
JIOIyCKaeMble IPY MOJIb30BaHUU PhlUaraMu U MeJaIsiMu.

O3HakoMIIEHHE C IEKTPHUYECKUMHU CXEMaMHU YIIPaBIICHUS! IPUBOJIAaMH, CXEMaMH IPYTHX CHCTEM H
1[eTIeil KpaHOB.

YCTpORCTBO KITAaHOBBIX ITyTEH U TPEOOBAHUS K HHM.

Ynpas/ieHue KpaHaMu

W3yueHne pyKoBOJCTBA 10 3KCIUTyaTalliM KPAaHOB U THIIOBBIX (IIPOM3BOJICTBEHHBIX) MHCTPYKLMM 171
KPAHOBIIIMKOB MO O€30I1aCHOM AKCILTyaTally KPaHOB.

OcHoBHBIE TPeOOBaHMUS MHCTPYKIMHI K YIIPABJICHUIO KPAHOM.

OcMOTp ® TpOBEpKa SIEKTPOOOOPYAOBAaHMSI M JIEKTpOAIMIapaTypsl KpPaHOB M MPHOOPOB
0€30MacHOCTH.

BrimroueHre M BBIKITIOUEHHE MEXAHM3MOB IEPEABIKEHUS: MOCTOB, TENIEKEK, J1€0€0K, KPIOKOBBIX
000iim u 1p.

[NoaximoueHne KpaHa K AIIEKTPOCETH.

BximroueHne MexaHu3Ma MEpeIBIKEHUST KpaHa WM MOCTa JUIsl NIEPEMELIEHUs 10 OOCITYKHUBAEMOIN
paboyeii IIIoIAIKe C MEePEKITIOUEHUEM TS IEPEMEILIEHNS B TPOTUBOMOI0KHOM HaIlpaBJICHUU.

BriroueHre MexaHu3Ma NepeBIKEHHS TPY30BOM TENEXKKU U TIepeMEleHns] 10 MOCTY WM Oaike
KpaHa C TIEpPEKITFOUeHUEM JIJIs TIEPEMEIICHHS B IPOTUBOMOI0KHOM HAIPaBJICHUU.

Brmouenne B paloTy Tpy30BOM JI€OEAKH, KAaHATHO-OMOYHBIX TMONKMCIACTOB W TPY303aXBaTHOTO
NPHCIIOCOONEHUST B OTHOM W3 HampaBlieHWi (BHU3 WIM BBEPX) C MEPEKIIOYCHHEM Ha MPOTHUBOMOJIOKHOE
HampaBIlICHUE.

[TpoBepka HaAJEKHOCTH JAEHCTBUSI TOPMO3HBIX YCTpOMCTB. OmpoOMpoBaHHE JBMKEHHS KpPaHOB,
riepeMeleHNs TPY30BOH TEIEKKH, paboThI JIeOSIKH Ha yAepKaHUE rpy3a B TPeOyeMOM MOJI0KEHUU.

ITpoBepka KOHIIEBBIX BBIKIIIOUATENIEH IPEAEIIBHBIX IEPEMELLICHUI KPaHa U TEIEKKH.

OcBoeHue MPUEMOB YIPABJIEHHS KPaHAMH.

BemornHenue pabot 1o noxbeMy, NepeMeieHnIo 1 OIyCKaHHIO IPY30B, Jep)kaHHe TPy30B Ha BeCy B
3a/JaHHOM IIOJIOYKEHHUH € TIPUMEHEHNEM 3HAKOBOM M 3ByKOBOW CUTHAIM3ALMM MIEPE]] ITyCKOM U OCTAHOBKOM KpaHa

U IICPC/I BBITOJIHCHUEM Kaxgoi pa6oqel71 oncpanunu.

Tema 3.2 Y cTpoiicTBO IPy303aXBaTHBIX OPraHoB O01ue cBeeHus 0 TPY303aXBATHBIX OPraHax



Hasnauenue u 001acTh IprMEHEHHsT KPIOKOB, 3JIEKTPOMArHUTOB, TpeiihepoB.

HaznayeHne W KOHCTPYKTHBHbIE OCOOEHHOCTH KpIOKOB. KpIOKM KOBaHbIE, ILITaMIIOBaHHEIE,
IUTACTUHYATbIE, OTHO- U JByporue. KprokoBble MoBecKu.

HasHauenne W KOHCTPYKTHBHBIE OCOOCHHOCTH TpekidepoB. ['peiidepsl OmHO-M JByXKaHATHBIC,
npuBoOHbIE. [ 'pelidepsl IBYX- 1 MHOTOUEITFOCTHBIE. [ IpHHIWIT 1eliCTBHST MHOTOYEIIOCTHBIX Tperidepos.

Haznauenvie 1 KOHCTPYKTHUBHBIE OCOOCHHOCTH SJIEKTPOMATHUTOB, MPUHIMI UX JedcTBHA. [lopsimok

OCMOTpa Irpy303axBaTHBIX OPIaHOB M HOPMBI OPAKOBKH.

Tema 3.3 CheMHbI€ IPy303aXBaTHbIE PUCIIOCOOICHHS U Tapa

CopeMHbIe TpY303aXBaTHBIC TIPUCIIOCOONICHHS, TPHUMEHSEMblE TpU TOAbEME M TepeMEIleHHN
Pa3IMYHBIX TPY30B KPaHaMU: CTPOIbI KAHATHBIE U LIETTHBIE OJJHO- U MHOT'OBETBEBBIE, TPABEPCHI, 3aXBaThl ( B TOM
YHCITe KIIeIeBhIC U Tpei(epHbIe).

TpeboBanmst 6€30MAaCHOCTH K BBIOOPY MaTepHAIIOB YISl M3TOTOBJICHHS TPy303aXBaTHBIX YCTPOWCTB
Y MIPUCTIOCOOJIEHUH, K X U3TOTOBJICHUIO U SKCIUTyaTal|H.

OcHoBHbIE MaTepHabl JUIs U3TOTOBJICHUS IPY303aXBATHBIX YCTPOUCTB U PUCIIOCOOIEHUH.

KoHcTpyKimu cTanbHbIX KaHaTOB. Y CIIOBHOE 0003HAUEHUE KaHATOB.

[TonsiTre 0 pa3phIBHBIX YCIIMSIX 1 KOA(D(PUIMEHTE 3araca MPOYHOCTH CTATBHBIX KAHATOB.

CriocoObl KperyieHusi KOHIIOB KaHATOB K TPy303aXBaTHBIM YCTPOWCTBAM M IPUCHOCOOIECHHUSIM:
3aIUIETKOMN, 00)KUMHBIMU BTYJIKaMH, BUHTOBBIMU 32KUMaMH U JIp.

CapHple LlemM WX TNPUMEHEHHE B TPY303aXBaTHBIX HpucnocodnaeHusx. CpaBHUTENbHAS
JOJITOBEYHOCTh U HA/IEKHOCTD LieneH.

PaccMoTpenne u u3yyeHHE OCHOBHBIX TIpy303aXBaTHBIX YCTPOICTB U  IPUCIIOCOOEHUI,
NPUMEHSIEMBIX JUIS TOBEMA U NIEPEMEILICHHUS PA3INUHbIX [PY30B.

Crporibl KaHaTHbBIE O/IHO-, IBYX-, YETBIPEX U ILIECTUBETBEBbIC 1 NIETJIEBbIE U UX HA3HAUCHHE.

Crponbl LienHbIe OTHO-, IBYX-, TPEX- M YETHIPEXBETBEBbIE M MX HA3HAUCHHE.

TpaBepchl MPOIOIBHBIC, TIOMEPEUHBIC W KPECTOOOpa3Hble ¢ TMOKMMM KAaHATHBIMU WITH IICTTHBIMU
CTpOINaMHU WJIH C KECTKUMU (ILITAHTOBBIMH)) 3aXBaTaMH.

I'py303axBaTHbIe yCTPONCTBA, KOMIUIEKTYIOIIHE TPY303aXBaTHbIE MPHCIIOCOOICHHUS: KPIOKH, CKOOBI
IPY30BBI€, TOJJBECKH OTHO- U TPEX3BEHHBIE.

O3HakOMJIEHHE C TpPY303aXBaTHBIMU IPUCTIOCOONEHMSIMH  3KUMHOTO W 3a4epIIbIBAIOIIETO
NpUHIMIA JEHCTBUS: KIEIEBBIMU U TpeiidepHbiMu 3axBatamu. Ha3zHaueHue KiemeBbIX U TIpeddepHbIX
3aXBaTOB.

HcnbITanue rpy303axBaTHBIX MPUCTIOCOOIEHUH B COOTBETCTBUM C TpeboBaHusiMU [1paBut.

BpI60p ChEMHBIX IpYy303aXBaTHBIX MPUCHOCOONEHUH U Tapbl Ul CTPOINOBKU WM 3a)KUMa I'PY30B,

YIOKCHHBIX Ha IOAJOHBI, B KOHTeﬁHepLI n T.II., a TaKKC IJIA prnHOFa6apI/ITHLIX T'PpYy30B: 62U'IOK, Tp}/'6,



JIECOMaTEPUANIOB, KOHCTPYKIMUA U JIp. (151 KPaHOBIIMKOB 3-TO pa3psijia AJIMHA KPYMHOrabapUTHBIX IPy30B
6osee 3 M) ¢ coOOIIOICHIEM TIPaBUII 0€30MMaCHOCTH.

H3yyeHne OCHOBHBIX CXEM CTPOMOBKH WM JIPYTHX CIOCOOOB YAEpXKaHUS TPY30B: OOBS3KOM,
3aLENKON, MOJCPIKKOM, 3KHUMOM, 3a4€pIIbIBAHUEM U JIp.

V311b1, IETIIU U JPYTUE CIIOCOObI KAHATHOW OOBSI3KH TPY30B.

OcHOBHBIE TpeOOBaHWSI TIO OKCIUTyaTallid TPY303aXBaTHBIX YCTpoWCTB. [lopsimok  ocMotpa
IPY303aXBaTHBIX YCTPOICTB M HOPMBI UX OpaKOBKU.

OO01He cBefIcHus O Tape U €€ KOHCTPYKTHUBHBIE OCOOCHHOCTH.

Haznauenvie simKkoB, HOIIOHOB, KOHTEHEpOoB, Oouek. TpeGoBaHus paBUiT TEXHUKH O0€3011aCHOCTH U

TEXHUUYECKUX YCIIOBUI K Hecytei Tape. [Topsiiok ocMoTpa 1 HOpMbI OpaKOBKU Taphl.

Tema 3.4 Jxcnutyaranus, TeXHM4ecKoe 00C/JIy;KUBaHHE H PEMOHT I'Py30I0AbeMHbIX KPaHOB

IIpou3BoCTBO PadOT KPaHAMH

ObecrieueHne paboThI KpaHa C HOMUHAITBLHOM TPY30MOABLEMHOCTBIO (0€3 Teperpy3Ku).

TpeOoBaHusi K OOBSI3KE, CTPOMOBKE, PAa3BA3BIBAHUIO M PACCTPONOBKE PA3IMUHBIX TPY30B:
MajiorabapUTHBIX (MENKOKYCKOBBIE U METIKOILITYYHbIE, YII0XKEHHBIE Ha TIOJIOHBI 1 B KOHTEHHEPHI) C MPHMEHEHHEM
KAHAaTHBIX WM LEMHBIX CTPOIOB; CpeIHErabapuTHHIX (00OpYyIOBaHHE M KOHCTPYKIMH) C TMpPUMEHEHHEM
O0BSI30YHBIX KQHATOB M MHOTOBETBEBBIX KAHATHBIX M IEMHBIX CTPOMOB; KPYMHOraOApUTHBIX U JUTMHHOMEPHBIX
(KOHCTPYKIIMH, JIECOMaTepUalbl JUIMHOM 10 3 M) C MPUMEHEHHEM OOBS30YHBIX KaHATOB, MHOT'OBETBEBBIX WJIH
LIEMHBIX CTPOIIOB U TPaBEpE.

Onpenenenye Mo BHEUIHEMY BHIY MAacChl TPY30B IPU BBIIOJIHEHHM OMNEpaIfii MO0 CTPOMOBKE MU
pPacCTpONOBKE I'PY30B.

O3HakoMJIEHHE C MpaBWJIaMH 3HAKOBOM CHUTHANIM3AIMH, NPUMEHSEMOM MpU MepeMeIleHUu Tpy30B
KpaHaMmH.

[Mopsinok moaun 3BYKOBBIX CUTHATIOB KPAHOBIIMKOM TIPY MOABbEME U TIEPEMENICHUN TPY30B (CUTHAIBI
MO/IAt0TCS TIEpe]T HAYaJIoM U 110 OKOHYAHUH KK/I0T0 pab0yero IBUKEHUs).

BbimonHenre oCHOBHBIX TPeOOBaHMI TEXHOJIOTMUYECKHX PErTIaMEHTOB (CXEM CTPOMOBKU TPY30B U JIp.)
IpU POU3BOJCTBE PabOT KpaHaMu. Mepbl 6€30ITaCHOCTH MPH TOIbEME U TIEPEMEIIEHUN MEJIKOILITYYHBIX TPY30B,
KeJ1e300€TOHHBIX U OETOHHBIX M3zienui. [IpaBuia BIIOMHEHHUS OrPY304HO-Pa3rPY30UHbIX padoT (TIOrpy3ka u
pasrpys3Ka MoryBaroHOB, TIaT(opM, aBTOMAIIINH, BarOHETOK) KpaHamy. Mepbl 0€30IacHOCTH MPH UCTIONB30BAHUH
rpeiipepa WM DJEKTpOMAarHWTa A MOJheMa M TepeMerneHus: rpy3oB. OmacHble 30HBI, TA€ pabOTalOT
MarHuTHbIE U Tpeii)epHbIe KPaHBbI.

Mepbl Ge3omacHOCTH Tpu paboTe KpaHa (HEMOMYIICHHE HAXOXICHHS BO3JIE PAOOTArOIMIETO KpaHa,



HOIbeMa U TEepPEMEILCHHs Tpy3a ¢ HaXOAAIMMUCS NpU HeM JioapMu U T.J1.). [lopsnok odpopmienus Hapsina-
norycka. [Topsiiok moAroToBKM KpaHa Jyist MPOBEIEHUs PEMOHTHBIX padoT.
[onsTHE O TEXHUYECKOM OOCITY’KUBAaHUH KPAHOB.

O3HakoMIIeHHE C PYKOBOJICTBAMH IO SKCILTyaTal[uy KPaHOB. BHUIbI U MEPHOMYHOCTH TEXHUYECKOTO
OCMOTpa KpaHOB, Mepbl 6e30MacHOCTH NPU MPOBEACHUH TEXHUUYECKOTO 00CITY>)KMBaHHS KPAHOB.

[Topsimok TPOBEPKH TOPMO30B M PETYIHMPYIOMIMX YCTpOocTB. [IpoBepka mpuOOpoB 0E30MacHOCTH.
OcMmoTp MeXaHU3MOB, KAHATOB M METAUTOKOHCTPYKLIHA.

Buzibl TeXHMYECKOro OCBUAETEILCTBOBAHUS KpaHOB. YacTMYHOE U TMOJHOE TEXHUYECKOE
OCBUJIETEIILCTBOBAHUE KpaHOB. CTaTMuecKue U JTMHAMUYECKHE MCHbITaHUs KpaHoB. [lopsmok oOcienoBaHus
KpaHa, OTpabOTaBIIIEro CPOK CITYXKOBI.

Cucrema m1aHOBO-TIPEAYPETUTENHHOIO PEMOHTA.

Opranmsaiyss peMOHTHOUM CITy)KObl Tipemnpusitus. [IoHATHE O MEKPEMOHTHOM IWKIIE W €ro
crpykrype. [lopsimok BbIBoja KpaHa B peMOHT. OCHOBHBbIE OOS3aHHOCTH KPAHOBIIMKA TP BBITOJTHEHUN
PEMOHTHBIX paboT. Mepbl 6e30ITacHOCTH TP BBITIOJIHEHUH PEMOHTHBIX PadoT. Tlopsimok odopmieHus Hapsiia-
JIOIyCKa ¥ IPOBEJCHUE NHCTPYKTaXKa PEMOHTHOI'O IIEPCOHAIA.

BeimonHeHre paboT mpyu TEKYIIeM PEMOHTE KPaHOB B COCTaBE 3BEHA WIIM OpUTa/Ibl PEMOHTHHUKOB.
Yactnynass paz0opka HanOolee W3HAIIMBAEMBIX OJIEMEHTOB KpaHa. OcMOTp, TpPOMBIBKA, BBISBICHHUE
HEHUCIIPAaBHOCTE M HX YCTPaHEHHWE, BKIIOYas 3aMEHY W3HOIIEHHBIX BTYJIOK, MAJIBIIEB, PETYIMPOBOYHBIX H
KpeIeKHBIX 00NTOB U ek, [IpoMbIBKa, MPoOBEepKa U 3aMeHa W3HOIICHHBIX TTOJIIIMITHUKOB, OCEH, 3y0UaThix
KOJIEC, 3BE3/I04EK. 3aMEHa TOPMO3HBIX HAK/IAIOK. [IpoMbIBKa cCTEM CMa3Ky, CMEHA MPOKJIAJIOK U CATbHUKOB U
np. [IpoBepka OCHOBHBIX MEXaHM3MOB KPAHOB: XOJOBBIX TEJISKEK, MPHUBOIOB MOCTOB, T'PY30BBIX TEJIEKEK,
nebenok, 6apabaHoOB, PEIYKTOPOB H JIp.

OcMOTp M mpoBepKa BCEX METAJUIOKOHCTPYKLMM KpaHOB, BKIIIOYAs OrPAaXKIEHUs, MEpuia,
JIECTHUIIBI. Y CTpaHEHHE TTOBPEKACHUIA.

[lpoBepka ¥ peryavpoBKa MPEIOXPAHUTEIBHBIX YCTPOMCTB, OOECTICUMBAIOIIMX OE30MaCHYIO
IKCILTYaTaIMI0 KPaHOB: OrpaHIYMTENEH, BHIKITIOYATENEH U Ap.

[IpoBepka U PEMOHT 3NIEKTPOOOOPYIAOBAHUS W BIIEKTPOANIAPaTyphl. YCTpaHEHHE TOBPEXKICHUM
TOKOCHEMHHUKOB, PE3UCTOPOB, IMyCKOBOW amMapaTyphl, pelieé MaKCUMAaJIbHOTO TOKa, JIEKTPOOIOKMPOBOYHBIX
YCTpOWCTB. 3ameHa (B Clydae MOBPEXJIEHHs) KaTyIIeK, 3a4yuCTKa M 3aMEHa CETMEHTOB M CyXapeul B
KOHTpOJUIEpaxX U APYroi armaparype. 3aMeHa H3HOIICHHBIX TOKOChEMHUKOB U KOHTAKTOB. PeryimpoBka paboThl
KoHTposiepoB. [IpoBepka M 3ameHa TOPMO3HBIX MarHUTOB. [IpoBepka M 3aMeHa SJIEKTPOHHBIX Y3JIOB U
3JIEMEHTOB. PerynmpoBka TOpPMO3HBIX AJIEKTPOMArHUTOB. 3aMEHA MOBPEXICHHBIX YYACTKOB 3JIEKTPOIPOBOJIKH.

[IpoBepka u ycTpaHeHHE HEUCTIPABHOCTEH 3aIIMTHOTO 3a3€MJICHUSL.

Ilomnas IMPOBCPKa IIJIAaBHOCTU pa6OTLI BCCX MCXAHU3MOB KpaH4, OTCYTCTBHSA IIYMOB, J'IIO(I)TOB,



0COOEHHO IPH PEBEPCUBHBIX MEPEKITFOUECHUSIX.
ITpoBepka KpaHOBBIX ITyTEH U YCTPAHEHUE BO3MOXKHBIX MIEPEKOCOB.
Temaruyeckuii I1aH U

MPorpaMMa Mpou3BoOICTBEHHOTO

00yueHust
Temarnyeckuii IJ1aH
Ne w/n Tema KoJTH4ecTBo 4acoB
TMIOJITOTOBKA pabounX

IIpounsBoacTBeHHOE 00y4eHHeE. 180
OOy4yeHue B y4eOHOI rpymnmne

1. O3HaKOMITEHHE C IPOU3BOZCTBOM, HHCTPYKTAX 0 OXpaHe TPyAa. 2

2. Cnecapnblie pabOTHI 10

3. VYnpasieHue KpaHaMu 34

4. TexHnueckoe 00CIyKUBAaHUE KPAHOB 44
OOyuenue Ha paboyeM mecTe

S. CamMocCTOoATENBPHOE BIITOIIHEHHE PA0OT B KAUECTBE MAIIIMHKCTa KpaHa 90
(KpaHOBIIIMKA), OOCITY>KMBAFOILIETO KPaHbl MOCTOBOTO THIIA.

IIporpamma
O0y4enue B y4eOHOH rpymme

Tema 1. O3HaKoMJIeHHE C TPOM3BOICTBOM, MHCTPYKTAK 110 OXpPaHe Tpyaa

O3HakoMIIeHHE C TIPEATIPUSTHEM, LIEXOM, IMpaBUJIaMHM BHYTPEHHETO TPYAOBOIO paclopsiika U
pexXUMOM paboThl B 1iexe. M3ydeHre HHCTPYKIMK 10 OXpaHe Tpy/ia.

OOree 03HAKOMIIGHHE € TPOEKTaMM MPOM3BOJICTBA PabOT KpaHAMH (CXeMaMU CTPOIOBKH T'PY30B,
TEXHOJIOTMYECKUMH KapTaMU U JIp.), odecredeHus pabodero MecTa MHCTPYMEHTaMH, MPUCHIOCOONICHUAMU U
MaTepuataMu.

OOs13aHHOCTH ~ KPaHOBIIMKA B COOTBETCTBUM C  KBATM(UKAIMOHHOW  XapaKTepHCTHKOM.
OTBETCTBEHHOCTh KPAHOBILMKA 33 WCIIPABHOCTb KpaHA, NPAaBUJIBHOCTb TPAHCIOPTUPOBKU Ipy30B. Mepbl

0e301acHOCTH Ipn pa60Te. HpI/IeMKa pa60qer0 MECTa IMCpEH HaAYalIOM pa6OTLI n caadye €ro 1mocic €€



OKOHYaHHSI.
OcHOBHBIE IPUYMHBI BOSHUKHOBEHHS TI0XKapoB. [ [poTHBONIOKapHBIE MEPOITPUSITHSL.
[paxTuueckoe 03HAKOMIIEHHE C TPY303aXBaTHBIMH IMIPUCIIOCOOTEHUSIMU M TapOil, MPUMEHSIEMbIMU
JUTS1 TIOJThEMA U TIepEMEILICHHS TPY30B KpaHaMHU.
O3HakoMJIeHHE C OCHOBHBIMHM TpPHEMAaMH CTPOMOBKH, OOBS3KM TPY30B U MX MOABEMa U
nepeMenieH s KpaHaMu.
Crioco0br: 3a1ienka KproKOB HITM TPY30BbIX CKOO, 3aKPEIIEHHBIX Ha KAaHATHBIX WM LEMHBIX CTPOMAaXx,
3a TV W3MIETMH WM KOHCTPYKITMIA WITH 3a TIETJIM WJIA MPOYITHUHBI TMOJJIOHOB, KOHTEHHEPOB, Oanel 1 T.11.
CriocoOb1 0OBSI3KM ITPy30B KaHATaMU WITH 1IETISIMU B OJTTHAPHBIE WM JBOWHBIE CaMO3aTITMBAIOIINECS TETIIH.
Crioco0bI 3aKMMa: 3allieMyIeHHe IPY30B 3aXBaTaMH KJIEIIEBOTO THIIA.
CriocoOblI 3a4eprbIBaHMS: 3aXBaT IPy3a KOBIIEBHIMU WM TPeH(epHBIMU YETIOCTIMU.
[TogOop kaHaTOB (BHIOOP KOHCTPYKIMM KaHaTa, €ro JUaMeTpa B 3aBUCHMOCTH OT MAacChl Ipy3a,
HOPMBI OPaKOBKH BCJICJICTBUE M3HOCA MM TTOBPEIKIICHHUS ), CTPOIIOB, IIETICH, TPaBEPC U JPYIUX IPY303aXBATHBIX
YCTPOWCTB M MPUCIIOCOOICHUH JUTsi OOBS3KHM M CTPOIIOBKH T'PY30B TPHUMECHHTEIBHO K BHIaM M OCOOCHHOCTSIM
TPY30B.
[IpoBepka MCHPABHOCTH TPY303aXBAaTHBIX YCTPOMCTB M IMPHUCIOCOOJCHWH M HAIMYMS HA HUX B
COOTBETCTBUM C TPEOOBAHUSIMM OE€30ITACHOCTH KJIEWM WM OMpPOK C YKa3aHMEM IPY3OIOABEMHOCTH U JIaThl

ucnbItanysl. [lopsinok OpakoBKY Ipy303aXBaTHBIX MPUCIIOCOOJIEHUH.

Tema 2. CiiecapHbie padoThL.

Pa3merka mockoctHas. OrnpeneneHue NpuroJHOCTH 3aroTOBOK. Pa3MeTka OT KpOMOK 3aroTOBOK M
LIEHTPOBBIX JIMHUI. Pa3meTka mpoctpaHcTBeHHas. 3anpaBka HHCTpYMEHTOB. [IpaBka u ruOka metamia. ['mbOka
MeTajlIa B TopsdeM cocTosiHuU. PyOka Meramia. 3aTouka MHCTpYMEHTOB. BripyOaHue B MeTasuie IpsiMoro u
pamycHoro ma3oB. Pe3ka merasia. [IprMeHeHne TUCKOBBIX U JICHTOUHBIX IMWJI JUIS pe3ku Metaua. Peska Tpyo.
OmunmmBanne Meramia. [IpoBepka kayecTBa ONMUIMBAHUS OTBEPCTHI € MOJATOHKOW Mo maGnoHam. CBeprieHue
OTBEPCTUH. YCTAHOBKA M KpEIUIEHHE IPOCBEPIMBAcMOro Meramia. CBEpJeHHE OTBEPCTHM MO pa3sMETKe, 110
KOHZTyKTOpY. CBEpieHNe NIyXUX OTBEPCTUN. 3€HKEPOBAHUE OTBEPCTUM. 3€HKEPOBAHUE OTBEPCTUM IO TOJIOBKH
BUHTOB M 3aKJIETIOK C ITOMOIIIBIO CBEPIIMIIBHOIO CTaHKa. PazBepTeiBaHne oTBepcTuil. PasBepThiBaHNE CKBO3HBIX U
TIIyXMX LIJTMHIpUYeckux oTBepctuil. Hapesanue pessObl. [logbop mramerpa cepiia yist CBEpIIeHHs! OTBEPCTHIA
O] 3a/IaHHBIN pa3Mep BHyTpeHHel pe3sObl. [IpoBepka pe3sObl kannbOpamu. Kierka metania. Kienka meraia B

XOJIOAHOM U TOPSTYEM COCTOAHHU. HpOBepKa AUaMEeTpa 3aKJICTIOK. ITaiika. IToaroroBka HOBCpXHOCTCfI

Tema 3. YrpasJieHue KpaHaMu

O3HaKkOMJIEHHE C OCHOBHBIMH DJJIEMEHTAMU M MEXaHU3MaMHU KpaHOB, HUX OJKCILTyaTalHOHHBIMU



JTAHHBIMH, TEXHUYECKUM COCTOSIHMEM, KaOWHAMM U yJbTaMU YIPABJIE€HHs, TOKOIOABOISAIIMMHU YCTPOHCTBAMU
JUTSl IOAKJTFOUCHUS KPaHOB B MMUTAIOIEH 3JIEKTPOCETH.

[IpakTueckoe oO3HaKoMJIeHHE (Ha pabodeM MecTe) C KOHCTPYKIMSMH, MEXaHWU3MaMHU,
ANIEKTPOOOOPYIOBAHUEM, HIIEKTPOAITTIAPATYPOM K IPUOOPAMH KPAHOB.

VYrpaXHEeHHs! COTIacHO PyKOBOJICTB IO 3KCILTyaTalliy KpaHoB (I107] pyKOBOJICTBOM MHCTPYKTOPA) B
MycKe ¥ HWHCTPYKIMHA 10 OCTaHOBKE MEXAHM3MOB KpPAaHOB C MPHUMEHEHHEM COOTBETCTBYIOIIEH
ANEKTpOANnaparypsl (KOHTPOJUIEPHI, SIIMKA PE3UCTOPOB, MATHUTHBIE ITyCKATENH, KHOMKHU ITyCKa U OCTaHOBKH,
TOPMO3HBIE 3JIEKTPOMATHUTHI U Jp.) JJIsl BKIIOYEHHSI U BBIKITIOUYEHHUS SJIEKTPOJBUraTesel XoJa MEXaHW3MOB
TMIepEeIBIKEHIS] MOCTa WITH TPY30BOM TEJEKKH, TPY30BBIX JIEOEIOK U X IPy303aXBaTHBIX MPUCIOCOOICHHIA.

OcBoeHue MprUeMoB YIpaBJIeHHs JEHCTBYIOLIMMU KpaHaMK Oe3 Tpy3a.

OcBoenne pabounx oneparmii. [TogpeM MOArOTOBIEHHOTO CTPOMATBIIMKAMH TPy3a (C MPUMEHEHHEM
NPUHATON 3HAKOBOM CHTHAIM3ALMM) HAa KPIOK WM JPYrde TPy303axBaTHbIC MPUCHIOCOONICHHS TOMCIACTHOTO
YCTPOWCTBA Tpy30moapeMHol Jedemkn. [lompeM Tpy3a (C TpeaBapHUTEeIbHONW TMOAAYel TPEayNpeIUTeIbHOIO
curnana). [lepemerienrie TPy30BOM TENEXKH C TPYy3oM B TpeOyeMOM HAalpaBlieHUH (Taoke C TOaaveid
NpeyNpeUTenbHOro curHaia). Omyckanue rpy3a B TpeOyeMoM MecTe (Takke C TMpeIBapUTEIbHOM Mojavyen
HpeIyNPEIUTEIFHOTO CUTHAIIA).

I[TpoBepka ycTpoiicTBa 1 IPHOOPOB OE30MIACHOCTH KPAHOB.

OcBoeHre pabourX MPUEMOB TIO TEPEMEIICHUIO TPY30B MAaccOi CBBIIIEC 5 T W JUTMHON He Oornee 3 M
MOCTOBBIMH ¥ KO3JIOBBIMU KpaHaMH (IT0]T HAOFOICHUEM HHCTPYKTOPA).

YrpaykHeH!s B IOTbEMe, TIEPEMEIICHUH U YCTAaHOBKE TPY30B B YCIIOBHSIX YU€OHOTO ITOJIUTOHA.

O3HakOMJICHHE C TIpaBWJIAaMH TIPUEMa M CIa4d CMEeHBI U O(OPMIICHHMEM 3aliCceil B BaXTEHHOM

JKypHaJe.

Tema 4. Texunueckoe 00cTy:KUBaHHE KPAHOB

3Ha4yeHne TEXHUUYECKOTO OOCITY)KUBaHUS, €r0 NEPUOIMYHOCTD U MOPS/IOK BBIOMHEHHs. TeXHUIecKoe
OCBUJIETENBCTBOBaHME. OOS3aHHOCTH KPAHOBILMKA IO YXO/Ty 32 KpaHoM. [Ipremka KpaHa OT MmpeibIyIeil CMeHbI
U €70 OCMOTp Tepesl HauyaaoM paboThl.

[Tpoepka u perynupoBka TopMo30B. [IpoBepka ycTpoiicTB u mpudopoB 6e3omacHocTd. O4HCTKA OT
TpsI3U Y3J10B, MEXaHU3MOB M KOHCTPYKLIMI KpaHa. CMa3Ka TpyIIMXCsl YacTeld 1 MexaHn3MoB. [ [poBepka cocTossHus
ANEKTPOOOOPYIOBAHMS, 3a3€MJICHUSI, TPOJUICHHBIX TIPOBOJIOB, KPAaHOBBIX ITyTeH, KAHATOB, ILIEMEH U
Ipy303axBaTHBIX MPUCTOCOOICHHUIA.

Hedopmarusi ¥ TIOBpEXKICHHE METAUIOKOHCTPYKIWA KpaHa. OOHapy)KeHHE W yCTpaHEHHeE
HEUCHpaBHOCTEN B paboTe.

Cucrema 11aHoOBO-TIpeTyIpeIUTebHOrO peMoHTa. [loHsTre o MexxpeMoHTHOM 1uKIie. HercnpaBHOCTH



Y3JI0B M1 MEXaHW3MOB KpaHa: TMeperpeB MOAIIMITHIKOB, ITyM B PEAYKTOpE, HarpeB TOPMO30B U Jip. TexHomorus
pemonTa kpaHa. OdopmiieHHe TOKYMEHTAIMK ISl Caud KpaHa B peMoHT. Bemomocts aedekroB. PemoHT,

BBITTOJTHSIEMBIA B MECTHBIX YCJIOBUAX.

Tema 5. CamocTosiTesibHOE BbIIOJTHEHHE padoT B KayecTBe MalIMHUCTA KpaHa (KPAHOBIIMKA),

00CJIy?KHBAIOIIIET0 KPAHBI MOCTOBOI'0 THIIA HA 3-i pa3psia

1. ynpaBieHre MOCTOBBIMH M KO3JI0BBIMM KpaHaMH I'Py30IOJbEMHOCTBIO CBBINIE 15T U1 MOCTOBBIX
KPaHOB M JI0 25 T U1 KO3JIOBBIX KPAHOB, OCHAILIEHHBIMM Pa3IM4HBIMU IPY303aXBaTHBIMU MPUCIOCOOIEHHAMY,
IPH BBINOJHEHUN MPOCTBIX PAa0OT (WIMHA JIECHBIX TPY30B A0 3 M); MOCTOBBIMH KpaHaMHU IPY30MOABEMHOCTHIO
ot 10 10 25 T ipu BBINOJIHEHUH PAOOT CPETHEN CIOKHOCTH (IUTMHA JIECHBIX TPY30B OT 3 10 6 M); MOCTOBBIMHU
KpaHaMHu Tpy30I0AbEMHOCTBIO 10 10 T (UIMHA JIECHBIX TPY30B CBbILIE 6 M) M KO3JIOBBIMH KpaHaMu
TPYy30MOABEMHOCTBIO 10 5 T (AJIMHA JIECHBIX TPY30B CBBIINIE 3 M) IMPHU BBIIOJHEHUHU CIIOKHBIX PadOT MO
HNOABEMY W TIEPEMELICHHIO, IOIPY3Ke, pasrpy3Ke U NEperpyske IITYYHbIX, CBIIYy4YHMX 3aTapeHHBIX B
KOHTEHHEepbl, OaJp M JApPYyrHe €MKOCTH TPY30B, a TaKKe JIECHBIX IPYy30B, IPY30B, IpU IMOIbEME U
NEPEMELLIEHNH KOTOPBIX TPeOyeTcsl MOBBIILIEHHAs OCTOPOKHOCTh, U JPYIMX AHAIOTHMYHBIX I'PY30B, BKIIHOYAs
CTPOMTEIIbHbIE KOHCTPYKLIIMH U OOOPYJOBaHHUE; MPU CTPOUTEIBHO-MOHTAKHBIX M PEMOHTHO-CTPOMTEIBHBIX
paboTtax; CTe/UIaKHBIMU KpaHamMU-1ITabesiepaMy Ipy30IOAbEMHOCTBIO CBBILE 1 T NpH BBIIOJHEHUH PadOT
CpeIHEN CIO0KHOCTH I10 MOJbEMY U NMEPEMELIEHUIO IITYYHBIX, ChITYYUX 3aTAPEHHBIX B KOHTEMHEpHI, Oaapu U
Jpyrue EMKOCTH I'Py30B;

2. OIpenerneHre COCTOSHUE TOJISKANMX TOABEMY W TEPEMEIICHHIO TPY30B W HAJEKHOCTh HUX
CTPOIIOBKH, 3@KUMa U 3aXBaTa;

3. NpoBelcHHE €KECMEHHOIO TEXHHYECKOe OOCITY)KMBAaHHE KPaHOB (MIPOBEpKA, MOATSIKKA, KPEIUICHHE,
yCTpaHeHHe HeOObIINX HEUCTIPABHOCTEH, CMasKa);

4.  BbIIONHEHHE (B COCTaBE PEMOHTHOrO 3BEHa WM OpHrajpl) B KadecTBe ciecaps 2 (3)-ro paspsia
HEPUOIMUYECKOE TEXHMYECKOE 00CITYKUBAHHE U SKCILTyaTallMOHHBIM PEMOHT 00CIIyKHBAaEMbIX KPAHOB;

5. Ipu NOIbEME U MEePEeMEIEeHNH I'PY30B IPABUIIbBHO OOMEHHMBATHCS CO CTPONATIbIIUKOM YCIOBHBIMU
CUTHAJIaMU;

6.  BeleHHe BAXTEHHOrO XKypHaa,

coOnroieHre TpeOOBaHMI 110 OXpaHe TPy/ia, IOXKAPHOH 0e30MaCHOCTHU U IPOM3BOICTBEHHBIX HHCTPYKIIUH.



TpeboBaHusi, MpeTbsSIBIIsIEMbIe K MAIIMHUCTY KPaHA (KPAHOBUIMKY) 4-TO pa3psi/ia, 00CTYKUBAIOIIHIA KPAHbI

MOCTOBOI'0 THIIa
Jlo/rxeH 3HATh:
1) PYKOBOZICTBO 0 3KCIUTyaTallii KPaHOB;

2) THUIOBYIO WM POU3BOCTBEHHYIO HHCTPYKIIHIO TI0 O€30MACHOM SKCILTyaTallui KPAaHOB,;

3) HasHayeHWe, MPUHIMIT JCHCTBHUS, YCTPOMCTBO, MPENEIBHYIO TPY30MOIBEMHOCTh, OCOOCHHOCTH
KOHCTPYKIIUH ¥ TPEOOBaHMS TI0 OOCITY>KUBAHHUIO KPAHOB;

4) yCTPOMCTBO TOKOIMOABOAA JUIS IHMTAHHS KPAHOB, 3JICKTPOAIIApaTypbl IS BKIIOUCHHUS U
BBIKITIOUEHUS AIEKTPOIBUTaTENIeN NCTIONHUTETLHBIX MEXaHU3MOB U
ap.;

5) mopsioK mogbeMa W Mephbl Oe30IMacHOCTH TPH MEPEMEICHHH KpaHaMU pa3jIMuHbIX TPY30B B
3aBHCHUMOCTH OT OCOOEHHOCTEN BBINONHIEMbBIX PA0OT (MOHTAXKHBIE, CKIIAJICKUE U JIP.);

6) OCHOBBI TEXHOJIOTMYECKOTO MPOIIECCa MOHTaXa 000PY/I0BAHMSI, CTANEIILHOM M CEKIMOHHOM COOPKH
U pa300pKU M3JIENUIL: arperaroB, y3JI0B MAaIllMH M MEXaHW3MOB, KOHCTPYKIMI COOpPHBIX 3JIEMEHTOB 3[aHUN U
COOPY’KEHU,;

7) CcHCTeMy CHTHATIM3AIINH, PUMEHSAEMYIO KPAHOBIIMKAMK M CTPOIATIBIIMKAMHE TIPH ITEPEMEIICHUN
TPy30B;

8) HeHcCrpaBHOCTH, BO3HUKAOIIKME B KPaHaX B MPOIIECCE SKCIUTYaTallMH, UX MPUYMHBI M CIIOCOOBI
yCTpaHEHUS;

9) TexHHMYECKOE OOCITY)KMBAHUE U CHCTEMY TIAHOBO-TPEYPEIUTEIILHOIO PEMOHTA TPY30IOIBEMHBIX

KpaHOB € OCHOBaAMH TEXHUYCCKOI'O TUArHOCTUPOBAHUA,

10)  cmecapHoe €710 B 00beMe KBATH(HUKAIIMOHHBIX TPEOOBAHHIA, PEIBSBIIEMbBIX K cecapio 3-ro
paspsna,

11)  OCHOBBI AMEKTPOTEXHUKU M POMBIIILICHHOH JIeKTPOHHKH;

12)  Ha3HaueHHE U YCTPONCTBO rPY303aXBATHBIX IPUCTIOCOONICHUI H TapbL;

13) mopsmok 0e30macHOro MPOM3BOACTBA PAbOT KpaHAMU TIPU  TIOTPY3Ke, pasrpy3ke U
TPaHCIIOPTUPOBKE IITYYHBIX, ChITYYHX, JNTMHHOMEPHBIX U JIPYTHX I'PY30B;

14)  MHCTPYKIWMIO 1O OXpaHe TPy/ia, POU3BOICTBEHHON CAHUTAPHH H MO’KApHOH 0€30MacHOCTH.

KpanoBuk 4-ro pa3psaa I07KEH yMETh:

1) yrpaBisTh:

MOCTOBBIMH 1 KO3JIOBBIMU KpaHaMU I'Py30IIOJbEMHOCTBIO CBBIIIE 15 T I MOCTOBBIX KPaHOB U 110 25 T
TUT1 KO3JIOBBIX KPAHOB, OCHAIIICHHBIMH PA3fIMYHBIMU TIPY303aXBaTHBIMH IPHUCIIOCOOICHHSIMH, TIPH BBITOITHEHNH

MPOCTBIX padoT (IyIMHA JIECHBIX I'PY30B 110 3 M);



MOCTOBBIMH KpaHAMH TPY30MOABEMHOCTHIO OT 10 710 25 T mpy BBIMOIHEHUH pabOT CPEIHEH CIIOKHOCTH
(ZUTHFHA JIECHBIX TPY30B OT 3 710 6 M);

MOCTOBBIMH KpPaHaMH TPY30IOIBEMHOCTHIO 710 10 T (JyTMHA JIECHBIX TPY30B CBBIIIE 6 M) M KO3JIOBBIMU
KpaHaMH TPY30MOTbEMHOCTBIO JI0 5 T (JUTMHA JIECHBIX TPY30B CBBIIIE 3 M) MPH BHITOIHEHUH CIIOKHBIX PadOT T10
MOIbEMY U TIEPEMEILICHUIO, TIOTPY3Ke, Pa3rpy3Ke U Meperpy3Kke MTYYHbIX, CHITYYHX 3aTapeHHBIX B KOHTEHHEPHI,
0azpu U Jpyrue eMKOCTH IPY30B, a TaKXKe JIECHBIX I'PY30B, IPY30B, MPU MOJbEME U MEpeMEIIEHHN KOTOPBIX
TpeOyeTCsl MOBBIIICHHAS! OCTOPOKHOCTD, U IPYIUX aHAJIOTMYHBIX TPY30B, BKIIFOYAst CTPOUTENIbHBIE KOHCTPYKIMU
1 000pYIOBAHHUE; TTPU CTPOUTENBHO-MOHTXHBIX U PEMOHTHO-CTPOUTENBHBIX Pad0Tax;

2) YOpaBIATh CTEUIAXKHBIME KpaHAMHU-IITa0e/iepaMi  TPY30MOAbEMHOCTRIO CBbIIE 1 T TIpH
BBINIOJIHEHUH Pa0OT CpelHel CIOKHOCTU MO MOJbEMY U MEPEMELICHHIO INTYYHBIX, CHITYYHX 3aTapeHHBIX B
KOHTEHHEpbI, 0a/IbK U JIPYTrre EMKOCTH IPY30B;

3) ompemensaTh COCTOSHHE TOICKAIMX TMOABEMY U TIEPEMEIICHUIO TPY30B U HaJCKHOCTh UX
CTPOIIOBKH, 3aKMMa U 3aXBaTa,

4) TPOM3BOAUTH EKECMEHHOE TEXHUYECKOE OOCITY)KMBaHHE KPaHOB (IIPOBEPKA, TOMATSIKKA,
KpeIUIeHHEe, yCTpaHeHHe HeOOBIIMX HEHUCIIPABHOCTEH, CMa3Ka);

5) BBINONHATH (B COCTABE PEMOHTHOIO 3BEHA WIIM Opurajpl) B KadecTBe ciecaps 2 (3)-ro paspsiaa
HEPUOMIECKOE TEXHUYECKOE 0OCITY KUBAHHUE U SKCILTYyaTallHOHHBIN pEMOHT 00CIYKMBAEMbIX KPaHOB;

6) Tpu moabeME M TEPEMEIICHHH TPY30B IMPABUIBHO OOMEHHMBATHCS COCTPOIAIBITUKOM U
3alcnuKaMi YCIOBHBIMU CUTHAJIAMU,

7) BECTH BaXTCHHBIN )KypHAI;

8) coOmonmarth TpeOOBaHUS MO OXpaHEe TPY/a, MOXKAPHOM OE30MaCHOCTH M MPOU3BOJICTBEHHBIX

WHCTPYKIUH.
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IIporpamma

Tema 1. BBoanoe 3ausitue

OzHakoMyIeHHE C MESIMA M 337adyaMu  OOy4YeHHWs, KBaIM(PHUKAITMOHHOW XapaKTePUCTUKOU
KPaHOBILFKAa MOCTOBOT'O THMAa 4-TO pa3psiaa, MporpaMMaMH, OpraHu3aliell yueOHOro mpolecca U CTaKUPOBKU

H C KpaHaMH MOCTOBOI'O THUIIA.

Tema 2.1 O01me TpeGoBaHKsI IPOMBILILICHHOM 0€30IIACHOCTH M OXPAHbI TPYAa

OcHoBubie [lonoxenuss @enepanbubix 3akoHOB  Poccuiickoit  @eneparun @3 «O
MPOMBIIIIIEHHONW ©O€30MacHOCTH OIACHBIX TMPOW3BOJCTBEHHBIX 00BEKTOB» OT 21.07.1997 1. Ne 116 (c
m3meHeHnssMH Ha 18.12.2006 1. Ne 232-D3), «O06 ocHOBax Tpyna B Poccwuiickoit deneparniymny, opraHu3aris
Ha/130pa M KOHTPOJIS 32 COOITIOICHNEM TPEOOBaHMI! TI0 OXpaHe TPy U MPOMBIIUICHHOH 0e30MacHOCTH.

locynmapcTBeHHBIE OpraHbl HA/[30pa 33 COOMIOICHHEM TPYZAOBOTO 3aKOHOATENBCTBA M TPEOOBAHMIA
6e3omacHocTH. [Topsiiok ydera v paccieioBaHusI HECYACTHBIX CITy4aeB.

* Tema paccMOTpeHa B TIpOrpaMMe TEOPETHYECKOro OOYYeHWs] MAalIMHHCTOB KpaHa

(KpaHOBIIIMKOB), OOCTYKUBAIOIINX KPaHbl MOCTOBOTO THIIA 3-TO paspsaa

WHeTpyKTaK 1O TEXHHKE O€30MacHOCTH Ha paboueM MecTe KPaHOBIIMKAa MOCTOBOTO KpaHa.
[lepBuuHbBIi, MEPUOIMUECKUI U BHEIIAHOBBIM HHCTPYKTaX. MHCTpykTak no oxpane Tpyaa. Oo0impe TpedoBaHus
0€3011aCHOCTH TIPH TPOM3BOJICTBE MOTPY30YHO-Pa3IPY30UHBIX PabOT M TPAHCTIOPTUPOBKE IPY30B TPY30MOTBEMHBIMHU
MaIlIHHAMHU.

OCHOBHBIE NMPUYMHBI HECUACTHBIX CITydaeB M aBapHUil MPU IKCIUTyaTalldl TPY30MOIBEMHBIX KPAHOB.
Mepp! 6e30MacHOCTH Tiepe]] HadaloM padoThI Ha KPaHE.

Meps! uuHON O€30MaCHOCTH MPU HAXOXKICHUH Ha paboyell IIOIIA/IKEe WM BOMM3M TIEPEMEaeMOro
rpy3a. Orpaxaenue onacHbIXx MecT. CoOmozeHre TpeOoBaHMM 0e30MacHOCTH MPH CKIIAJAUPOBAHUM T'PY30B
KpaHaMmH.

DneKTpoOe30MmacHOCTb, MEPhI 0e30MAaCHOCTH TPH MyCcKe KpaHa B paboTy. OCTaHOBKA KpaHa U OCMOTP
€ero nocine paboThl.

Co3nanMe HOpPMaIbHBIX  TMPOM3BOJACTBEHHBIX — ycloBHd mia  paboumx. [Ipemympexnenve
npoeCCHOHATBHBIX  3a00NieBaHmil. bopp0a ¢ 3ambUICHHOCTBIO W 3ara30BaHHOCTBIO BO3MYIIHON Cpelbl |
MPOM3BOJICTBEHHBIMU IITyMamu. OcHaIlleHne padouero Mecta KPaHOBIIMKA U 30HBI TIOTPY304HO-PA3rPy30YHBIX
pador.

CpezncTBa MHAMBUIYATBHOM 3alIMTHI KOXKH, OPraHOB JIBIXaHUS, 3peHHsl U ciyxa. JlmdHas rurueHa
pabouero. Crieoiexka 1 CrernooyBb, HOpMbI UX BbITaul. CaHUTapHO-OBITOBBIC MOMEIICHHS, UX Ha3HAYCHHUE U

COACPIKaHKUC. CaHI/ITapHO-TCXHI/ILIeCKOG 1 MCOHUIINMHCKOC O6CJ'Iy>KI/IBaHI/Ie pa60q1/1X Ha NpCATpUATUN.



ITpomsBoncTBeHHBI TpaBMaTU3M. [lopsimok OKazaHMsi MEPBOM MOMOIIM NPH HECYACTHBIX CITydasx.
NunuBuiyaibHbli MakeT W alTeyka MEepBOM IMOMOIIM, IpaBUJia MOJIb30BAHUS WMHU. TpaHCIOPTUPOBKA
MOCTPa/IaBIINX.

OcHOBHbIE TPUYMHBI BO3HUKHOBEHMs ToKapa. [IpaBuma, HMHCTPYKIMM W MEpOIPHATHS TIO0
NpeIyNpeKACHNI0 ToXKapoB. [IpaBuna xpaHeHHs JIErKOBOCTUIAMEHSIFOIMXCSI MATEPHAIOB U OOpaILieHHs] ¢ HUMU
NpU SKCIUTyaTalii MOCTOBBIX KpaHOB. [IpaBuiia mosb30BaHUsT CpelCTBAMH MOXKAPOTYIIEHHS (OTHETYIIUTEIISIMH,
AIIMKaMU C TIECKOM, TIO’KapHbIMU KpaHamu). [IpoTuBonokapHble IMTHI U MX OCHAIlleHue. JIoCTyI K cpencTBam
MOKaPOTYILIEHHUS M BO3MOXKHOCTh UX OBICTPOTrO MPUMEHEHUSI.

T oxapHble MOCTHI ¥ IOXKApHBIE IPY>KUHBI. JeHCTBYS TOXKapHBIX JPYKUH 110 CUTHATY TpeBOru. JleicTBus
KPaHOBIIMKA TPU BO3HMKHOBEHHU MoXKapa. OCOOEHHOCTH TYILEHHUSI MOKApOB, BOZHHUKAIOLUIMX B PE3yJIbTare
KOPOTKOTO 3aMbIKaHUsI OJIEKTPOIPOBOJKK. TyIIEHHE BOCIUIAMEHHBIIMXCS TOPIOYE-CMA30YHBIX MAaTEpHAIIOB.
[IpaBuina moBeneHUs padOUMX B OTHEONACHBIX MECTax M IpH IoXKape. DBaKyalMsl IOCTpajaBIIUX U
MaTepHUaIbHBIX LIEHHOCTEM.

WHCcTpyKTaX B 00y4eHHE KPAHOBIIMKOB OS30ITaCHBIM IpUeMaM PabOThI TI0 YITPABICHUIO KPaHAMU H UX
o0cIykuBaHMi0. TpeboBaHWsI K OpraHM3alie pabodero MecTa KpaHOBINMKA (KaOWHA YIpaBJICHUS, Tallepeu,
TIEPEXO/Ibl) C YYETOM OCOOCHHOCTEH ero padoThl U (PU3UIECKON YTOMIIIEMOCTH.

TIopsinok norycka K yrpaBieHH0, 0OCTYKUBAaHUIO U PEMOHTY KPaHOB.

Bo3MOkHBIE PIYMHBI TpaBMaTH3Ma MY paboTe Ha KpaHaX ¥ MEPHI €ro MPeA0TBPAIICHUSI.

OnekTpoOe30MacHOCTh TpU paboTe Ha TPY30MOAbEMHBIX KpaHaX, MMEIOIIMX JJICKTPUYESCKUNA TIPHUBO/L,
Kraccndukarmst moMerieHnii mo CTeneHy OMacHOCTH TOPKEHHUS AIIEKTPUUYECKIM TOKOM, 3allliTa OT Iepexoa
HANpsDKEHUsI Ha METAIMYECKUE HETOKOBEMYIIME 4YacTh. DJIOKMpPOBKa B ANEKTPHUYECKHX YCTAHOBKAX.
TpeboBaHus K IEPCOHATY, 0OCTY>KUBAIOIIEMY IEKTPOYCTaHOBKH.

Oxka3anue nepBoi MOMOIIM MOCTPAIABIINM OT JEHCTBHS 3JIEKTPHUYECKOT0 TOKA.

TpeGoBaHus Kk KaHaTam, LemsM, 6apabaHaM, 6JI0KaM, 3Be3/J0YKaM, TOPMO3aM, XOJOBbIM KoOJIecaMm,
yropaM u Oydepam, MpoTUBOBecaM, a Takke K MpuHOOpaM U YCTpoiicTBaM Oe30macHOCTH, KaOuHam
yIIpaBJIeHHs, MEXaHU3MaM U amrapaTaM YIpaBIeHUs, K OTPAXKIACHUAM, TallepesiM, IJIOMIAJAKaM U JIECTHULIAM,
KPaHOBBIM MYTSM U MPOTHBOYTOHHBIM YCTPOMCTBAM.

TpeOoBaHus K Tpy303aXBaTHBIM MIPUCTIOCOONICHUSIM U Tape, UX SKCIUTyaTallii U OpaKoBKe.

TexHudeckoe OCBHUACTENILCTBOBAHUE KPAHOB, €ro MEepUOAWYHOCTb. OcCMOTp, CTaTuyeckue M|
JMHAMUYECKUE UCTIBITaHUA KpaHOB. O opMiieHHe pe3yIbTaToB TEXHHUECKOTO OCBUIETEIbCTBOBAHMS.

[Topsimok  Ha3HAueHHWs KPAHOBIIMKOB, CTPOMAJIBIIMKOB HAIaTYMKOB IPUOOPOB OE30MaCHOCTH,
crecapei 1 AJIEKTPOMOHTEPOB ISt 00CITY>KMBAaHHUS KPAHOB.

ATTecTarys KpaHOBIIMKOB, 0(OpMIIEHHE PE3yJIbTaTOB MEPHOMUECKUX MPOBEPOK 3HAHHM. Bbinaua

UHCTPYKIUH, ONpeNeNAIoed paBa U 00s3aHHOCTH KPaHOBIIMKOB M TOPSIOK O€30MacHOrO BEJICHUsI paloT.



[Mopsiiok mepeBo/ia KPAaHOBIIMKOB HAa KPaHbI JPYrOro THIIA, BeleHHE >KypHaIoB. [TOpsIOK CKiaIupoBaHUs
pa3IMYHBIX TPY30B. ['abapuThl CKIaaUpoBaHUsI TPY30B. TpeOoBaHMs OE30MaCHOCTH TPU TIOABEME TPY30B,
OJM3KHX 10 Macce K HOMHHAIBLHOW TPY30MOABEMHOCTH KpaHa. [logbeM M mepemenieHne JTMHHOMEPHBIX
Tpy30B.

Ciyyam  3ampelieHusi  TIONb30BaHHMS CHhEMHBIMH — TPy303aXBaTHBIMU  MPUCIOCOOJICHUSIMHL.
3anpelieHHbIe TPUEMBbI PAOOT 0 IKCILTyaTallil KpaHOB. TpeOboBaHMsT O€301MacHOCTH TIPH TIPOM3BOJICTBE paboT
TI0 TIOTbEMY U TIEPEMEILICHHUIO Tpy3a KpaHamu. OOecriedeHre MpaBIUIbHON CTPOTIOBKH Ipy30B. [1opsiiok BEIBOIA

MOCTOBBIX U KO3JIOBBIX KPaHOB B PeMOHT. Pa3peliieHre Ha SKCITyaTalfio KpaHa Mocjie peMOHTa.

Tema 2.2 Jlonmycky U TeXHUYeCKHE U3MepPeHUs

Yuaudukanus neraneid u y3inoB MamvH. B3anmozameHsieMocTb aetaneil. IloHATHE O IOmMycKax.
CucreMsl 10ITyCKOB OTBEPCTUI U BaJIOB.

Ilonatne o mnocagkax, ux Buapl. [locagka ¢ 3a30pOM M HaTArOM. YCTaHOBKA IIAPUKOBBIX
HNOAUIMITHAKOB Ha BaI U KopItyC. [IImoHOYHBIE, IUIMIIEBBIE COETMHEHUS U JIP.

AOGcomoTHas BEMYMHA JIONYCKAa W MX 3aBUCHMMOCTb OT pasmepa jaetanu. [pyrue dakropsl,

BJIMAIOIIMEC HA a6COJ'IIOTHy1-O BCIIMYHUHY AOOITYCKa: CUCTEMaA JOIMYCKOB, pOJ NOCAAKH U T.AO.

Tema 2.3 CegeHusi 10 3JIEKTPOTEXHUKE U 3JIEKTPO00OPYI0BAHNM IPY30II0IbEMHBIX KPAHOB

Tema paccMoTpeHa B MporpamMMe TEOPETUYECKOro OOy4deHMS! MAIIMHHCTOB KpaHa (KPaHOBIIMKOB),

O6CJ'Iy)KI/IBaIOH_[I/IX KpaHbl MOCTOBOI'O THUIIA 3-ro paspsaa.

3. CnenMajibHbIi Kype

Tema 3.1 YcrpoiicTBO, 0CHOBBI IKCILUTYaTAIIMN M TEXHUYECKOro 00C/1y’KMBAHUSI KPAHOB

3HaueHne TEXHUYECKOro 00y4YeHus], TIOBBIIIEHHS KBATM(UKALMU pabOurX U OCBOCHHE HOBOW TEXHUKH
Y IIPOTPECCUBHOMN TEXHOJIOTUU.

O3HaKOMITEHHE C KBAT(DHKAIMOHHON XapaKTePUCTHKON KPAaHOBIIMKA 4-T0 pa3psiza.

O3zHakoMileHHE C TpeOOBAaHMSMH O€30MAaCHOCTH MPU OIKCIDTyaTallud KPaHOB MOCTOBOTO THIIA
(MOCTOBBI€, KO3JIOBBIE, KPAHBI-IITAOCIIEPHI U JIP.).

[TpyHIMNMATbHBIE KOHCTPYKTUBHBIE OCOOEHHOCTH MOCTOBBIX KPAaHOB TPY30I0IbEMHOCTBIO CBbIIIE 15
T, KO3JIOBBIX KPaHOB IPYy30IOABEMHOCTBIO J0 25 T ¥ KpaHOB-ILTA0EIEPOB.

OO1mas TexHUYecKasi XapakTepUCTHKa M SKCILTyaTalliOHHbIE MOKa3aTeli MOCTOBBIX M KO3JIOBBIX
KPaHOB YKa3aHHOM I'py30I0bEMHOCTH, KPAHOB-IUTAOETIEPOB U KPAHOB, OCHAIICHHBIX PaIMO3JIEKTPOHHBIMU

CpCACTBAMU JUCTAHITUOHHOT'O YIIPABJICHUA.



YCTpoiicTBO MOCTOBBIX KPAHOB I'PY30MOIBEMHOCTBIO CBbIIE 15 T ¢ mponeramu 10 32 M. OmHo- U
JIBYXOaJIOUHbIE MOCTOBBIE KpaHbl, X OTJNYUTEIBHBIE OCOOCHHOCTH U IPY30I10IbEMHOCTb.

Pa3HOBHITHOCTH MOCTOBBIX KpPaHOB: KpaHbI OOINEro Ha3HAYCHUS W CHeIHaibHble (TpeidepHbe,
MarHutHble). OTIMUUTENbHBIE OCOOEHHOCTH YKa3aHHBIX KPAaHOB, UX Ha3HAY€HHE M KOHCTPYKTHBHOE
UCIIOJTHEHHE.

TexHnuecKre XapakTepUCTUKN U KHHEMAaTHYECKHE CXEMbl MOCTOBBIX KPaHOB.

Haznauenue u ycTpoHCTBO OCHOBHBIX YAaCTEH METAJUIOKOHCTPYKIIMIA KPAHOB: MPOJIETHBIX CTPOCHUIA,
CTOEK, Y3JIOB COTIPSDKEHHI, MOCTOB, IIIOIIAI0K OOCITYKHUBaHUS, POXOIHBIX Tajiepel, OrpaXKIeHH, JECTHHUIL.

['maBHBIEC MEXaHWU3MBI, arperaThbl ¥ y3Jbl MOCTOBBIX KPaHOB.

Kunemarnyeckue cxembl MPUBOAA MOCTA, TEJICKKH, Je0EI0K M KaHaTHBIX OapabaHOB c pabodeii
4acThI0 MEXaHU3MOB MOAbEMA TPY3a.

VYCTpoiicTBO  MEXaHM3MOB KpaHa M HMX IIPUBOJIOB. YCTpoiicTBa M NPHOOpBI  0E30MacHOCTH:
OrPaHUYUTENN pabouMX JBMKEHUI MEXaHU3MOB, OJIOKUPOBKHU, OIPaHUYUTEN TPY30II0LEMHOCTH, PETUCTPATOPBI
[IapaMeTpoB, AaHEMOMETPBI U JIP.

BsanmMoseiicTBre MEXaHM3MOB KpaHa, UX arperaroB U y3JIOB.

[IpenoxpaHuTenbHbIE YCTPOMCTBA MOCTOBBIX KPAaHOB (IIPOTUBOYTOHHBIE YCTPOMCTBA, OIPAHUYMTENH

nepexoca u Jp.), UX Ha3HAYCHUE U MTPUHIHIT ISHCTBUSI.

VY CTpOiCTBO KPaHOBBIX MyTel U TPEOOBAHKUS K HAM. 3allIUTHOE 3a3eMJICHUE KPAHOBBIX MTyTEH.

KoHcTpyKTHBHBIE peleHrs] MEXaHU3Ma OAbeMa I'Py3a MOCTOBBIX KPaHOB.

Kunemarnueckass cxema NOJMIACTHOM CHCTEMBI MOCTOBOro kpaHa. OOopynoBaHue H
YCTPOMCTBO MOJIUITACTHON CUCTEMBI.

VYCTpoiicTBO KO3JIOBBIX KPAaHOB TPY30MOIBEMHOCTEIO 10 25 T ¢ mposeramMu A0 32 M.
beckoHCOoNbHBIE Y KOHCOJIBHBIE KO3JI0BBIE KPaHbl, X OTIIMYUTEIbHBIE 0COOEHHOCTH U TPY30M10AbEMHOCTb.

Pa3zHOBHIHOCTH KO3JIOBBIX KPaHOB B 3aBHCHUMOCTH OT WX Ha3HAYEHUs: YHUBEpCAIbHBbIC (IS
00CITy)KMBaHHs CKJIAJIOB Pa3JIMYHbIX I'PY30B, B TOM YMCIIE€ HACBITHBIX) U ClIENUaIbHbIE (JUI 00CTY>KUBAHHS
CKJIAJIOB JFTMHHOMEPHBIX U KPYITHOTa0ApUTHBIX TPY30B, B TOM YHCJIE HACHIITHBIX ).

Pa3HOBMIHOCTH KO3/OBBIX KPaHOB B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX PELIEHUM MX CTOEK-OIOP:
KpaHbl C pa3/e/IbHbIMUA CTOMKaMHU-OIOpaMH (JBYXCTOEUHBIE OIOpPBI) M KPaHbl C HEPA3/IEIbHBIMU CTOMKAMMU-
oropaMu (OAHOCTOeYHbIE Oropbl). OTIIMUUTENbHBIE OCOOEHHOCTH YKA3aHHBIX KPaHOB IO Pa3MELICHUIO B HUX
TEJIEKKH C TPY30M (LIEHTPAIbHOE U KOHCOJIBHOE).

Kunemarnueckne cxemMbl KO3JIOBBIX KPAHOB.

TexHnueckas XapakTepUCTUKA KO3JIOBBIX KPaHOB.

HasHaueHue 1 yCTpONCTBO OCHOBHBIX 4aCTEH METAUIOKOHCTPYKLIUI KPaHOB.

Kunemarnueckue cxembl MprUBOJAAa CTOCK-OIIOp KpaHa, TCJICKKH, J'Ie6C,Z[KI/I 1 KaHaTHBIX 6apa6aHOB C



paboueli 4acThI0 MEXaHM3Ma NOIbeMa Ipy3a.

YCTpoilcTBO MEXaHM3MOB KpaHa M WX IPHUBOAOB. B3ammojeiicTBue MEXaHM3MOB KpaHa, HX
arperaroB H Yy3JIOB.

[IpenoxpaHuTenbHbIE YCTPOMCTBA KO3JIOBBIX KPaHOB (IIPOTUBOYTOHHBIE YCTPONCTBA, OTPaHUYUTENN
nepexoca, OydepHble yCTpoiicTBa), UX Ha3HAUCHUE, YCTPONUCTBO U MPUHIIMIT JCHCTBUS.

OKCITyaTallMOHHbIE 0COOEHHOCTH KPAHOBBIX MEXaHU3MOB.

OcHoBHbIe TpeOOBaHMS K KpaHaM U UX MeXaHU3MaM (IIPOYHOCTh, HAJIGKHOCTh, 0€30MaCHOCTB ).

OrpaxeHue JerKOJOCTYIHbIX U HaXOASAIINXCS B ABHKEHUH YacTel KpaHOB.

OKCIUTyaTallMOHHAs JOKYMEHTalMsl Ha KpaHbL: PyKOBOJCTBO IO AKCIUTyaTalluH, MAaclopT, >KypHal

OCMOTPOB U [IPOBEPOK, BaXTEHHbIH >KypHAII U JIp.

YnpapneHue v HaOOAeHHE 32 paboTOol KPAaHOB M MX MEXaHU3MOB.

TpeboBaHus K JIMLIAM, JAOMYIIEHHBIM K YIIPABICHHIO TPY30MOABEMHBIMH KpaHAMH (KPaHOBILIMKAM, U
paboTaroIIMM IO CTPOTIOBKE U PACCTPOIIOBKE IPY30B (CTPOMATIbIIUKAMHU ).

TexHuueckuid Ha130p 3a rPy30MOAbEMHOCTHIO KPAaHAMHU.

[IprunHbI aBapuii ¥ MEPBI UX MPEAYIPEKICHUS.

OO0s13aHHOCTY KPAHOBILMKA B aBAPUIMHOIN CUTYalMH, €T0 OTBETCTBEHHOCTD 33 TIOBPEXKIEHHS U aBapUU
kpaHoB. OOCIy)XHBaHHWE KpaHOB B IIpolecce paldoThl (CMa3Ka, 3aKpEIUVIeHHe, YCTPAHEHUE MEJKHUX
HEHUCIPaBHOCTEH).

Iopsimok mpuema u caauu cMeHbl. Meporpusitist 10 3)(eKTHBHOMY HCTIONB30BaHUIO KPAaHOB MIPH

BBITIOJIHEHUH PA3IIYHBIX MO PY30YHO-PA3rPy309YHBIX U TIEPETPY309HBIX padoT, BKIIFOUAs CIIOKHBIE PaOOTHI 110
MOTPY3Ke, pasrpy3Ke, Meperpy3ke U TPAHCTIOPTHPOBKE ITTMHHOMEPHBIX JIECHBIX M KPYITHOTa0apUTHBIX TPY30B.

[TonroroBka KpaHOB [UIs BBINOJMHEHHMs paloT: obecreueHne paboTOCOCOOHOCTH, OCHAILEHHUE

T'Py303aXBaTHbIMU HpI/ICHOCO6J'IeHI/I}IMI/I COITIACHO TEXHOJIOTUU U JP.

Tema 3.2 I'py303axBaTHbIC IPUCIIOCO0/ICHHUS M Tapa

Busipl chbeMHBIX Tpy303aXxBaTHBIX HPUCIIOCOONIEHHH, TPUMEHSIEMBIX MU paboTe KPaHOB IO NOIbEMY U
MEPEMEILEHUIO Pa3IMYHBIX TPY30B.

Buiet Tapbl, npuMeHsieMoi ipr paboTe KPaHOB (TIOIOHBI, KOHTEHHEPHI, 0aIbH, SIIUKH U JIP.)

["py30mnoaBeMHOCTb ChEMHBIX TPY303aXBaTHBIX IIPUCTIOCOOIEHHH.

O3HakoMIIEHHE € IPUHATBIMU JUIS TPY303aXBATHBIX IIPUCIIOCOOJICHUH PsiIaMK IPy30110bEMHOCTH.

O3HakOMJIEHHE C COBPEMEHHbIMH KOHCTPYKLMAMU TIPY303aXBAaTHBIX IPHUCIIOCOONEHUI: €

MEXaHWUYECKUM Y aBTOMATUYECKUM YCTPOMCTBOM H JP.

I'py303axBaTHBIC TIPUCTIOCOOJICHUST (CTPOIIBI, TPaBEpPChI, 3aXBaThl) C JIUCTAHIIMOHHBIM 3aXBaTOM U

OCBOOOXKIICHHEM IPy3a, MX YCTPOUCTBO.



TpaBepchl Kak Tpy303aXxBaTHBIC TPUCIIOCOONICHHS ISl aBTOMATHYECKOTO 3aXBara ¢ 3KUMOM TPY30B U
ABTOMATHUYECKOTO JMCTAHIIMOHHOTO MX OCBOOOKIICHHSI ITOCIIE YCTAHOBKH TPY3a B TPeOyeMOoe IMOI0KEHHE.

KoHcTpyKTHBHBIE 0COOCHHOCTH TPaBEPC C aBTOMATHYECKUMH YCTPOMCTBAMU M UX MTPEUMYIIECTBA.

H3yueHre OCHOBHBIX CITIOCOOOB CTPOIOBKH, 32)KMMA, TIOJIXBATa U APYTHX CIIOCOOOB YCPKAHUS TPY30B
TIPH MOTBEME M TIEPEMEILICHIN X KPaHAMU.

TpeOboBaHUsT K CBEMHBIM TPY303aXBaTHBIM TPHCIOCOONEHUSAM. WHCTPYKIIMM TIO  AKCIDTyaTalluH

IPY303aXBaTHBIX MPUCHIOCOOICHHUH U Taphbl.

Tema 3.3 Texunueckoe 00cTy;KUBaHNE M PEMOHT KPAHOB

3a/1aun TEXHIYECKOT0 00CITY’KUBAHHS M PEMOHTA IPY30IIOTbEMHBIX KPaHOB.

OCHOBHBIE TIOHSITHS 1 OTPEICIICHUSL, IPUHSTHIE TSI CHCTEMbI TEXHIYECKOTO OOCITY)KUBAaHUS M PEMOHTA
(MEXPEMOHTHBIH LIUKJL, CTPYKTYPa MEKPEMOHTHOT'O ITUKJIA).

TexHuueckoe 0OCITY>KMBaHHE KaK COBOKYITHOCT Psijia TEXHOJIOTHYECKHX OIEepalii, HAMPaBICHHBIX Ha
00CITy’KMBaHHE TPY30IOTbEMHBIX MAIIIMH 1 000PY/I0BAaHUS UX OTAEIBHBIX 3JIEMEHTOB, arperaToB, y3JI0B U Jp.

Bunpl  TexHMYeckoro OOCTY>KMBaHUS: €KECMEHHOE, MEePUOIMYEcKOoe, Ce30HHOe. Buipl pemoHTa:
TEeKYIIMI U KauTaabHbIN. HazHaueHne Ka)10ro U3 BUI0B TEXHUUECKOTO OOCTY)KHBAaHUS U PEMOHTA.

OcHOBHbIE METO/IbI TEXHUYECKOTO OOCITYKUBAHUSI X PEMOHTA.

[onsaTust U onpeneneHus, MPUHATHIE B TEXHUYECKOM JIUArHOCTUPOBAHUU TPY30MOIBEMHBIX MAIlIUH
U 000pyIOBaHUS.

OCHOBHbIE TEXHHUYECKHE CpPE/CTBA, NpPUMEHSEMble NPH TEXHUYECKOM JIMAarHOCTUPOBAHUU
TPY30IMOABEMHBIX MaIlIMH, 000PYIOBaHUS 1 MEXaHU3MOB.

TexHuueckoe 00CTyKUBaHUE U AKCILTyaTaIllMOHHBIN PEMOHT KPaHOB.

I[epuoanyuHOCTb OOCTYKUBAaHUS U PEMOHTA KPAHOB.

OsHakoMJIeHHE C BUJAAMHU U COJEpXaHHEM pPaboT MO TEeXHUYECKOMY OOCTY)KUBAHHIO KpaHOB,
U3JI0’KEHHBIMU B KCIUTYaTAI[MOHHBIX JJOKYMEHTaX MPEeIIPUATHH - U3rOTOBUTENEH KPaHOB.

Oco0OEHHOCTH ~ TEXHMYECKOTO OOCITY)KUBAHMSL AJIEKTPOOOOPYIOBaHMS U 3JEeKTpoanmnapaTypsl,
YCTAaHOBJICHHBIX Ha KpaHaXx.

Bo3MokHBIE HEHCIPABHOCTH SIIEKTPOOOOPYIOBAHUS W DJIEKTPOAIIapaTypbl KPaHOB, MPUYHHBI X
BO3HHKHOBEHHSI U CIIOCOOBI YCTPAHECHHS.

OCOOCHHOCTH TEKYIIEro PEeMOHTa KpaHOB. [lepHOAMYHOCTH TEKYIIEro PEMOHTa MOCTOBBIX H
KO3JIOBBIX KPaHOB IPY30MOABEMHOCTBIO OT 15 110 25 T.

OCHOBHBIE pa0OTHI MIPU TEKYIIIEM PEMOHTE, MPEIYCMOTPEHHBIE SKCIITyaTalIMOHHBIME JIOKYMEHTaMH
NPEPUSTAR-U3TOTOBUTENIEH  (TI0  MEXaHHMYECKOMY OOOpYIOBAHHIO M TIO  AJIEKTPOOOOPYIOBAHUIO |

AJIEKTPOAIIIAPATYPE).



W3yuenne opranu3alioHHbIX (OpM M METOJIOB SKCILTYaTal[MOHHOTO PEMOHTA.

Oco0eHHOCTH PaboT MO TEXHUYECKOMY OCBHIETEIIbCTBOBAHUIO TPY30MOJbEMHBIX KPAHOB IIOCTE
peMoHTa. Mepbl 0€30MacHOCTH TMPU  BBIIOJIHEHWM TEXHUYECKOTO OOCHY)KMBaHHA M  PEMOHTA
IrPY30I0JbEMHBIX KPAHOB.

[ToaroToBka Norpy304HO-pa3rpy304HOM IJIOIMIAAKU, 00CTYKUBAEMOM KpaHaMHU.

Pa3merieHne rpy30B Ha IMOrpy304HO-PasTPy30YHOM IUIOIIAIKE M HAAEKHOE MX CKIAJUPOBAHUE,
o0ecrieunBarolee yIo0Hyt0, ObICTPYIO U OE€30MaCHYI0 UX CTPONOBKY, IOJbEM, MEepEeMEIIeHHE, OIyCKaHUE U
PaCCTPOMOBKY.

O3HaKOMJIEHHE C MApO4HOW cucTeMOM. OCHOBHOWM MPUHIMIT €€ MPUMEHEHUs] MPHU SKCIUTyaTaluu
MOCTOBBIX ¥ KO3JIOBBIX KPaHOB.

3HaueHHe MAapO4yHONl cUCTeMbl JJisi OOECIeYeHUs BBICOKOW CTENeHH Oe30MacHOCTH MpHU
AKCIUTyaTal[iy KPaHOB.

Bup! kimtodeii-mMapok 1 MX MeCTO B KaOWHE YIIPaBJICHVISL.

Iopsi1oK BeIIAYM KITFOUEH-MAPOK M MX BO3BPALLICHMS.

TemaTuuyeckuii IUIAH ¥ MPOrpaMma
NPON3BOJCTBEHHOT0 00yeHMsI

Temarnyecknid IjIan

v/ Tema Kormaect
BO 9acOB

IIpousBoacTBeHHOE 00y4eHUe. 248
OO0y4yeHue B y4eOHOI rpymnmne

L Osnaomenme ¢ TIPOM3BOZICTBOM, MHCTPYKTaX IO OXpaHE TPY/Ia. 4

2. [MpaxTrdeckoe 03HaKOMIIEHHE C KpaHaMH TTOBBIIICHHON TPY30TI0/bEMHOCTH 16

3. [Tpon3BOICTBEHHBIE OIEPALMH, BBITOIHAEMbIE MAIIMHUCTOM KpaHa (KpaHOBIIHUKOM) 4- 98
ro paspsaa
OOyuenue Ha paboyeM mMecTe

4. | CavocTosTebHOE BBIONHEHHE paboT B KayecTBe MaIMHKUCTA KpaHa (KPAaHOBIIMKA), 140
00CITY>KMBAFOIIIEr0 KpaHbl MOCTOBOTO THIIA.
[TpoOHas (koHTpoJsIbHAs) padoTa.

Hroro: 378




Iporpamma

Tema 1. O3naxoMJIeHHe ¢ POM3BOACTBOM, HHCTPYKTAK 110 OXPaHe Tpy/Aa

O3HakoMJICHHE C TIPEANPUSATHEM, IIEXOM, MNpaBWIAMHM BHYTPEHHETO TPYAOBOIO paclopsiiKa |
PpeXUMOM paboThI B Liexe. M3ydeHre HHCTPYKIUK [0 OXpaHe TPY/a.

OOrmee 03HAKOMJIGHHE C TIPOEKTaMH TPOM3BOJCTBA PA0OT KpaHamMu (CXEMaMM CTPOIIOBKH TPY30B,
TEXHOJIOTMYECKUMH KapTaMu M Jp.), 0OecriedeHHs: pabouero MecTa MHCTPYMEHTAMH, HMPUCIOCOOJICHUSIMH U
MaTepualaMH.

OOs3aHHOCTH ~ KpaHOBIIMKA B  COOTBETCTBMM C  KBWIM(UKAIMOHHOM  XapaKTEpUCTHKOM.
OTBETCTBEHHOCTh KPAHOBIIWKA 33 HCIPaBHOCTh KpaHa, IPaBIIBHOCTb TPAHCIIOPTHPOBKU IPY30B. Mepsl
6e3omnacHocTH Ipu padote. IIpuemka pabouero mecta nepes HayanoM paboThl U Caue €ro MOCie €€ OKOHYAHMS.

3HaveHve MOBBIIICHNS KBUTH(HKAIHHK padourx. OCBOSHIE HOBO TEXHUKHU U TIEPEIOBOM TEXHOIOTHHL.

O3HaKOMIIEHHE C PO PaMMOI! IIPOU3BOJICTBEHHOTO O0YYEHUS! TIPH MOBBIIICHUN KBATH(PUKALINH.

Tema 2. Hpalcrn'{eacoe O3HAKOMJICHHUE C KpaHaMH NOBLIILIEHHOM I'Py30110ALEMHOCTH

O3HakoMlleHHE C MeXaHM3Mamu, paboyuM  00OpyZOBaHHMEM, OJIEKTPOOOOPYIOBAaHHUEM U
AIIEKTPOAIIIAPATYPOi MOCTOBBIX M KO3JIOBBIX KPAHOB TPY30MOABEMHOCTBIO CBBINIE 15 T (UII MOCTOBBIX
KPaHOB) 1 J10 25 T (U151 KO3JIOBBIX KPAHOB), a TAKKE KPAHOB-IITA0EIEPOB IPy30M0IbEMHOCTRIO 1 T.

IIpoBepka TEXHUYECKOrO COCTOSHUS MEXaHW3MOB KPaHOB W amlIaparypsl YIPABICHUS U 3allUTHIL,
3aIIMTHOT'O 3a3€MJIEHHSI KPAHOB, METATIOKOHCTPYKIIUI U 000pY0BaHUS.

O3HakoMIIeHHE C 0COOEHHOCTSIMU MOCTOBBIX M KO3JIOBBIX KPaHOB, KPAHOB-IIITA0ENIEPOB U JIP. KPAHOB,

a TaK)KC C BBIIIOJTHACMBIMHA pa6OTaMI/I.

Tema 3. Ilpou3BoACTBEHHBIE ONIEPALIMH, BLIIOIHACMbIC MAIIHHUCTOM KPaHA (KPAHOBIIHMKOM) 4-10

pa3psaa

O3HakOMJIEHHE C IPOHU3BOJCTBEHHBIMHM OOS3aHHOCTSIMU KPAHOBINMKA 4-TrO paspsiga ¢ y4eToM
TpeOOBaHUH, 1 3aJI0)KEHHBIX B IIPOU3BOICTBEHHON MHCTPYKIIWH.

O3HaKOMJIEHHE C 3aIUCSIMU B BAXTEHHOM >KypHaJIe.

BrusiBnieHue u ycTpaHeHne HEUCIIPABHOCTEN KPaHOB.

VYnpaxHeHus: B yNpPaBlICHUM MeEXaHU3MaMU KpaHOB TIPY30MOIBEMHOCTBIO OT 15 nmo 25 T,
OCHAIIIEHHBIX PA3IMYHBIMU IPY303aXBaTHBIMU MTPUCTIOCOOIEHUSMH; ITPU BBHITOTHEHUH OT/EIBHBIX ONeparyit
1O TIOIbEMY, MEPEMELICHUI0 M OIYCKaHHMIO TPY30B IPU MPOM3BOACTBE pabOT CpelHEe W TOBBIIIEHHON
CIOXKHOCTH (TIPM y4acTUM KPAHOBIIMKOB OoJiee BBICOKOM KBATU(UKAILMK), YHOPAKHEHHS B YIPaBICHUU

MCXaHU3MaMH KpaHOB-I_HTa6CJ'ICpOB Ipr TOABEME U TICPEMCIICHNU I'PY30B.



OznakomiieHue ¢ pabOTOM CTPOMAIBIIMKOB U 3alEMIIUKOB U MPUHATON Ha MPEIIPUSTUN 3HAKOBOK
CUTHAIM3AllMK, TO0AaBaeMON CTPONAIbIIMKAMUA KPaHOBIIMKAM IpPH IEPEMEICHUH TPY30B, YIPHKHEHUS B
MpUEME YCIIOBHBIX CUTHAJIOB.

ITpoBepka cocTosIHUI TPY303aXBaTHBIX MPUCIIOCOOTICHUIA.

VYrpaxHeHusi B CTPOIOBKE, MOJIXBATE W 3aKUME IPY303aXBATHBIMHU IPUCIIOCOOJIECHUSAMH TIPY30B
Pa3HOro BHUJIa M pa3HOM KOH(pUTypaLIUH.

BusyanbHoe omnpezeneHue MpUMEpHOM Macchl HauOoliee XapaKTepHbIX TIPy30B U ILIEHTpa HX
TSKECTH.

VYrpaxHeHHs B BBINOJHEHUU PabOT CpelHEeH M MOBBIIIEHHOM CI0XKHOCTH, KOTJa MpU MOAbEME U
nepeMeleHIH TPY30B KpaHaMH TPeOyeTCs MOBBIILIEHHAs OCTOPOKHOCTb.

PaboTsl cpeaHeli CI0KHOCTH: TIOTPYy3Ka IPy30B (CpEIHUX TabapuTOB) CO CTEIUIKEN paboueit 30HbI
KpPaHOB Ha TPAHCIIOPTHBIE CPEJCTBA, BHIFPY3Ka TIPy30B (CpeqHMX TabaphTOB) W3 TPAHCIIOPTHBIX CPEICTB
(Tpy30BBIX aBTOMOOMIIEH, JKETIE3HOOPOXKHBIX TUIAT(GOPM) Ha CTEIITAXKH.

PaboThl MOBBIIIEHHOW CIIOKHOCTH: TOTPpY3Ka JUIMHHOMEPHBIX U TPOCTPAHCTBEHHBIX TIPY30B
(KpYTJIBIiA Jiec, METaTIONpPOKaT, TpyOsl, (pOpMbI, KOHCTPYKIIMHK) U3 padoyueil 30HbI B TPAHCIIOPTHBIE CPE/ICTBA
(aBTOMPHLIETIBI-IECOBO3bI,  aBTOIPUIICTILI-TPYOOBO3bI,  ABTONPHIIEHBI-PEPMOBO3bI,  JKEJIE3HOJOPOKHBIE
wiaTQopMebl), pa3rpy3ka JIIMHHOMEPHBIX U MPOCTPAHCTBEHHBIX I'PY30B M3 TPAHCIOPTHBIX CPENCTB Ha
CTEJIJIaXKU U B TI0JICOOHBIE TOMEIICHUS.

VYpaxHeHus B Mofjaue 3ByKOBBIX CHTHAJIOB IEPE/l HAYAIOM TMEPEABIKEHHS KpaHa U MPU KaXI0M
U3MEHEHUH €TO0 JIBFKCHUSI.

BrisiBnenne HeucripaBHOCTEH OOCTy>KMBaeMbIi KpaHOB (TIpU  y4dacTHM cjecaps T0 PEMOHTY
TIPOMBIIIIEHHOTO O0OPY/IOBAHKS M 3JIEKTPOMOHTEPA 10 PEMOHTY 3JIEKTPOOOOPY/IOBAHUS MIIM KPAHOBIIMKA OoJiee
BBICOKOW KBUTM(HKAIN) U X YCTPAHECHHE.

Benenue BaxTeHHOT0 JKypHasia paboThl KPaHOB ITO0 YCTAHOBIICHHOM (hopMme.

[TpoBepka COCTOSIHHSI KPaHOB M MIX MEXaHHM3MOB, a TAKKe AJIEKTPOOOOPYIOBAaHUS, amIaparypsl H
pabouux opraHoB Mociie pabOTHI.

I[TpoBepka yCTpOMCTB 3aIMTHOIO 3a3eMJIEHHS KPAHOB C 3aMEPOM COIPOTUBJICHHUSL.

[IpoBepka u OpakoBKa TPy303aXBaTHBIX YCTPOMCTB M TPHCIOCOOJICHUM M TPUMEHSIEMBIX Il UX
KOMIDIEKTAIINN CTAILHBIX KAHATOB U IEIEH.

BeimonHenne mocie OKOHYaHHS PabOThl €KECMEHHOTO TEXHMYECKOTro OOCITY)KMBAaHUSI KPAHOB H
UCTIOJIb30BaHUEM CPEJICTB TEXHUUECKOTO MAarHOCTHPOBAHMS (TIEpeYeHb padoT Mo eXECMEHHOMY OOCITY)KUBAHHIO
KPaHOB, TTOCIIEZIOBATENTHHOCTH MX BBIOHEHUS M 00BEMBI IIPUBEICHBI B IIPOrPaMME TEOPETHIECKOr0 OOyICHHS ).

[lpoBepka ¥ onpoObIBaHWE padOTHl MEXaHW3MOB KPAaHOB TIIOCNE TIPOBEACHUS €KECMEHHOTO

TEXHUYECKOro 00CTykuBaHus (0€3 Harpy3KH U ¢ HArpy3Koi).



PaGota B kauectBe cnecapsi 2-3-TO paspsiia B COCTaBe PEMOHTHOTO 3BE€HA WIM Opuraipl 1o
TIPOBE/ICHUIO TIEPUOIMYECKAX TEXHUUYECKHX OOCTY)KMBAaHHM M TEKYIIEr0 PEeMOHTa C MPHMEHEHHEM METOIOB U
CPEZICTB TEXHIMYECKOTO JIMarHOCTHPOBAHUSI.

WHCTpyKTaX 10 OXpaHe Tpy/a U AJEKTPOOE30MacHOCTH TPH BBITIOJIHEHHH PA0OT TI0 TEXHHYECKOMY
00CITy’)KUBAaHUIO I PEMOHTY.

BrimonmHenue (B cocTaBe 3BeHa WM OpHUTra/ibl ciecapeii o PEMOHTY POMBIITLICHHOTO 000PYI0BAHUS 1
AIEKTPOMOHTEPOB TI0 PEMOHTY AJIEKTPOOOOPYIOBaHUs) paboT Mo pasbopKe, cOOpKE M MPOBEPKE KPaHOB, WX

ANIEMEHTOB U aNlaparypbl YIPaBIECHUS U 3aIIUTHI.

Tema 4. CamocrosiTeIbHAsA pAa00Ta B Ka4eCTBe KPAHOBIIMKA 4-T0 pa3psiaia

CamocTosiTensHOe BBITOHEHHE (T10/] HAOI0ACHUEM HHCTPYKTOPA IPOM3BOCTBEHHOTO O0YUEHHUS HITH
BBICOKOKBATM(PUIIMPOBAHHOTO KPAHOBIIIMKA) BcEX pabOT, BXOSIIMX B 00513aHHOCTH KPaHOBILMKA 4-T0 paspsa.
BrmonHenue npu paboTe Ha KpaHaX YCTAaHOBJICHHBIX HOPM IPOW3BOIUTEILHOCTH TPYy/a U OBIaZcHUE

IMPOrpeCCUBHLIMU MCTOJaMH Tpy/la IICPCIOBbIX KPAHOBITUKOB.



TpeOoBanmusi, npeabsiBJIsieMble K MAIIMHUCTY KPaHa (KPAHOBIIMKY) 5-ro pa3psiaa,

00cIy’KNBAOIIMI KPaHbI MOCTOBOIO THIIA

1)
2)
3)

4)

5

6)

8)

9)

10)
11)

12)
13)

JlomkeH 3HaTh:
PYKOBOZCTBO I10 3KCIUTyaTallii KPaHOB;
THIIOBYIO (TIPOM3BOJICTBEHHYIO) HHCTPYKIIHIO 110 O€30MacHOM SKCIUTyaTallii KPaHOB;
Ha3HAu€HWe, YCTPOMCTBO, MPHUHLMI JCHCTBHS, KHHEMATUYECKUE CXEMBbl, IPYy30I0JbEMHOCTb,
0COOCHHOCTH KOHCTPYKIIUH ¥ TPEOOBAHUSI TI0 OOCITY>)KUBAHUIO KPAHOB;
TpeOoBaHUSI OE30MACHOCTU TPU MPOU3BOJCTBE pabOT KpaHAMH: MOIBEM, MEPEMEILCHHE U YCTaHOBKa
IPY30B, MOHTaK 00OpYIOBaHMUS, CTaNebHas U CEKIMOHHAs cOOpKa U pa30opKa M3/IeNuii, arperaroB U
Y3II0B MaIllMH U MEXaHU3MOB, KOHCTPYKIIMI COOPHBIX JIEMEHTOB 3/JaHUI U COOPYKEHUIA;
TpeOoBaHKMs 6E30MACHOCTH MPU YCTAaHOBKE CIIOKHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMIA Ha COOpOYHbIE
CTameild M CBapOYHbIe TMOCTBI, a TakkKe MPH WX KAHTOBKE, Pa3BOPOTE M BBINOJHEHUU IPYTUX
oneparnuii;
3HAKOBYIO CUTHAIIM3AIINIO, IPUMEHSEMYIO KPAaHOBIIMKAMU, CTPONAIBIIMKAMUA U CUTHATIBIIUKAMU;
HEUCIPABHOCTH, BO3HHUKAIOIIME B KpaHax B TPOIECCe AKCIUTyaTallid, WX IPUYUHBI U CHOCOOBI
yCTpaHEHHUS;
TEXHUUYECKOE OOCITY)KMBaHHE U IUIAHOBO-TIPEAYTPEAMTEIIbHBIE PEMOHTHI KPaHOB C OCHOBaMHU
TEXHUUYECKOTO IUarHOCTUPOBAHUS;
cliecapHoe Jeno B 00beMe KBaIM(HMKALMOHHBIX TPeOOBaHUM, MpPEIbABIAEMbIX K ciecapio 3-4-ro
paspsaa;
OCHOBBI IEKTPOTEXHUKU U MPOMBILIEHHON JIEKTPOHUKH;
Ha3HaueHHEe M YCTPOWCTBO AJIEKTpOANaparypbl M 3JEKTpONPHOOPOB YIpaBICHHS U  3allUTHI,
NPUMEHSIEMBIX B TPY30MOIBEMHBIX KPaHaX C AJIEKTPUYECKIM MTPUBOIOM;
TpeOOBaHMS K KaUECTBY BBIIOIHSAEMBIX paloT;

MHCTPYKIIMH 10 OXpaHe Tpy/ia, TPOU3BOJICTBEHHOIN CAHUTapHHU U MOXKapHOM 0€30I1aCHOCTH.

KpanoBuwik 5-ro pa3psiia 10JDKEH YMETh:

1

YIPaBJIATh MOCTOBBIMH U KO3JIOBBIMHM KpaHaMH IPY30MOIBEMHOCTBIO CBBILE 25 T, OCHALICHHBIMU
Pa3IMYHBIMH TPY303aXBaTHBIMHU TPHUCIIOCOOTICHUSIMH, TIPH BBITOTHEHUH pabOT CpeaHEei CIIOKHOCTH
(1St KO3JIOBBIX KPAHOB TP BBITOJIHEHUH MPOCTHIX PadOT U TIEpeMEIIeHUHN JTMHHOMEPHBIX TPY30B - 710
3 M) 1o morpy3Ke, pasrpyske, IMeperpy3ke M TPaHCIOPTHPOBKE TPY30B, BKIIOUAs JUTMHHOMEPHBIC
(7Tecomatepuanbl, IPOKaT ¥ TPYObI) U JIPyrUe aHAJIOTHYHBIC TPY3bl [UIMHOW OT 3 10 6 M, a Takxke 10
YCTaHOBKE JieTalied M Y3JI0B OOOpYIOBaHMS Ha CTAHOK, TEPEMEIICHHIO IMOJMOCTEH, MOHTAKHBIX

HpHCHOCO6J'ICHHI>i " pa3JIMYHBIX MCXAHU3MOB;



2. YIIPaBJISATh MOCTOBBIMH U KO3JIOBBIMH KpaHaMU I'PY30IOIbEMHOCTBIO OT 6 710 25 T U MOCTOBBIMU T
KpaHaMu Tpy30n0a6eMHOCTBI0O OT 10 10 100 T, OCHAIIEHHBIMHM PA3JIMYHBIMU TPY303aXBATHBIMHU
NPUCTIOCOOTIEHUSIMY, TIPU BBIMOJIHEHUH CIIOKHBIX PabOT MO TOrpy3ke, 3arpyske, Meperpyske u
TPaHCTIOPTUPOBKE TPY30B, BKIIIOYAS JIIMHHOMEpHBIE (7151 MOCTOBBIX KPaHOB - CBBIILIE 6 M, JUIsl KO3JIOBBIX -
CBbILIE 3 M), TPEOYIOLIMX TOBBIIIEHHOW OCTOPOKHOCTH, TPHU BBIIOJHEHWH pPAa0OT MO MOHTaXy
TEXHOJIOTUIECKOTO OOOPYIOBAaHMSI M CBSI3aHHBIX C HUM KOHCTPYKITHH, TIO CTaleIbHOM M CEKITMOHHOM
cOopke U pa30opKe W3/IENUiA, arperatoB M Y3JIOB MalllMH, MEXaHH3MOB, IO TOC3JIKe M BblIAue W3
HarpeBaTeNlbHbIX MeYei CIMTKOB M 3arOTOBOK, MO PA3MBY PACIUIABICHHOIO MeTalla, MO0 KaHTOBKE
U3/IeNUil U JIeTarell MalllvH MpU KOBKE Ha MOJIOTaX U Mpeccax, MO YCTAHOBKE Ha CTAHOK JIeTaslei,
M3ETUIA U y37I0B, TPeOYIOIMX TaKKe MOBBIIIEHHON OCTOPOXKHOCTH, @ TaKkkKe MPH BBIIOMHEHUN
CTPOUTENHHO-MOHTAKHBIX U PEMOHTHO-CTPOUTEILHBIX padoT;

y4acTBOBaTh B JIMKBUJIALMY aBAPUMHBIX CUTYAlMi HA KpaHaxX MU JPYroM BCIIOMOTaTEIbHOM TPY30I0IBEMHOM
000py/10BaHNH, KOTOPbIE MOT'YT BOSHUKHYTh B IIPOLIECCE €TI0 IKCILITyaTaluu;

OIPEJIENATH COCTOSHUE MOIIEKAIMX TTOTbEMY, IEPEMEIIIEHUIO M YCTAaHOBKE TPY30B U HaZIGKHOCTb UX CTPOTIOBKH,
3KUMA, TIO/IXBAaTa PA3IMYHBIMU TPY303aXBaTHHIMU YCTPOHCTBAMU M IMPUCIIOCOOICHUSIMU;

MPOM3BOIUTH €KECMEHHOE TEXHUYECKOE 00CITY)KUBAHNE KPAHOB;

BBITIOJTHATH (B COCTaBE PEMOHTHOI'O 3BEHA MIIM OpHrajibl) B KauecTBe ciecapsi 3-4-ro paspsiaa MepuoImIecKoe

TEXHUYECKOE 0OCITY)KUBAHHUE KPAHOB;

NPABWILHO MPUMEHSTH 3HAKOBYIO CUTHATM3ALIMIO IIPU TIOIbEME, IEPEMEILICHUN U YCTaHOBKE I'PY30B;
BECTH JIOKYMEHTAIIUIO (BAXTEHHBIN KypHAI H JIp.);
OepeKHO 00paIaThCsl C MHCTPYMEHTAMH U TIPHCTIOCOOJICHHSIMI,

coOroIaTh TpeOOBAHMS OXPaHBI TPY/Ia U IPOMBIILIEHHON 0€30MacHOCTH, TTOKapHOU 0€30MacHOCTH.



YyeOHBblil IU1aH

JUTs1 00YYEeHHST MAITMHKUCTOB KpaHa (KPaHOBIIMKOB), OOCTYKUBAFOIIIMX KPaHbl MOCTOBOTO THTA (HA S-BIi

pasps.)
No /m Conepxanue (mpeaMeTsr) Bcero yacos 3a kypc
00y4eHUSI.
Pazpea 1.
Teopernueckoe o0yueHue. 94
1. BBoaHoe 3ausTHE 2
2 O6rme TpedoBaHMS IPOMBIIICHHOM 0€30ITaCHOCTH M OXpaHbl TPpyAa 8
3 CneuuajbHbIi Kypc.
31 Y CTpOoiicTBO, OCHOBBI SKCILTyaTalli U TEXHUUECKOTO OOCITY>KUBaHUS 68
KpaHOB MOCTOBOI'O TUIIA
32 CreMHBIe Tpy303axBaTHBIC TIPUCIIOCOOJICHUS U Tapa 16
Pazpea 2.
IIpousBoacTBeHHOE O0yUYeHHE. 245
OO0Oy4yenne B yueOHOM rpynme
L O3HaKoMIIEHHE C IPOM3BOACTBOM, MHCTPYKTaX [0 OXpaHe TPYy/aa. 4
OOy4enue Ha paGoueM MecTe
2. [pakTryeckoe 03HAKOMIIEHHE C KpaHAMH, KX OCOOEHHOCTSIMU U 16
XapaKTepOM BBITIOJIHEHUS paboT
3. OO0y4eHure MPOU3BOACTBEHHBIM OMEpalysiM U pabodnM premMam 100
4. CamocTosiTeNTbHOE BBITIONHEHHE Pad0T B KaUeCTBE MAIIMHKCTA KpaHa 125
(KpaHOBIIMKA), 00CITY>KHBAIOIIETO KPaHbl MOCTOBOT'O THTIA 5-TO
paspsna.
KoncyabTanun 4
IK3aMeH 4

Hroro:

347




TemaTnuecKkuii IJ1IaH 1
MporpaMMa TeopeTHYecKoro

o0y4eHnust

TemaTuuecknii nuIag

No i/ Coneprxanue (MpeaMeThl) Beero 4acos 3a
Kypc OOy4eHMs.
Pazpean 1.
1. BBoanoe 3ansitue 2
2. O6me TpeOOBaHMS POMBIILICHHON OE30MACHOCTH M OXPaHbI TPYAa 8
3 CrnenuajbHbIi KypC.
31 Y cTpolicTBO, OCHOBBI AKCILTyaTAIMK ¥ TEXHUUYECKOTO 00CTyKUBaHUSI KPAaHOB 68
MOCTOBOT'O THIIa
32 CheMHBIE TPy303aXBaTHBIE PUCTIOCOOIICHHS ¥ Tapa 16
Hroro: 94

IIporpamma

Tema 1. BBoaHoe 3ansiTue

OsHakoMJIeHME C MLEMISIMH W 337a4yaMHM  OOydYeHUsl, KBaJM(HMKALMOHHOM XapaKTepUCTHKOM
KPaHOBIIMKA MOCTOBOTO THIIa 5-TO pa3psiza, MporpaMMaMH, OpraHn3aIrel y4eOHOTO Mporiecca ¥ CTaXKUPOBKH

C KpaHaMH1 MOCTOBOI'O THIIA.

Tema 2 O01ue TpeGoBaHMs MPOMBILILUICHHOH 0€3011aCHOCTH U OXPaHbI TPY1a

OcHosuble [onoxenus ®enepanpHbix 3akoHoB Poccuiickoit @enepary @3 «O NpOMBIIILIIEHHON
0€30MacHOCTH OMACHBIX MPOU3BOJCTBEHHBIX 00BeKTOB» 0T 21.07.1997 1. Ne 116 (c m3menenmssmu Ha 18.12.2006
r. Ne 232-@3), «O6 ocHoBax Tpyma B Poccuiickoit ®deneparmmy», opraHuzaliis Haa3opa W KOHTPOIS 3a
coOIroIeHHEM TPeOOBAHNUIA IO OXPAHE TP/ U IPOMBILIIEHHOM Oe30I1aCHOCTH.

3akoHozarensctBo 0 Tpyae (K3oT).

OOume TpeOoBaHMS JMYHOM Oe€3omacHOCTM TMpH  paboTe Ha KpaHax  IOBBIIIEHHOU
Ipy30I0{bEMHOCTH.

CanurapHble TpeOOBaHMS K TIPOU3BOICTBEHHBIM IIOMEILEHHMSAM, B KOTOPBIX YCTaHOBJICHBI

IPy30I0JbEMHBIE KPAHBI.




CanuTapHble TpeOOBaHMS K KaOMHAM YITPABIICHUS ¥ TIJIOIIA/IKaM KPAHOB.
TpeboBaHUsT MHCTPYKIMIA TI0 OXpaHe TpyJa W TPOW3BOICTBEHHBIX MHCTPYKIIMK 1O Oe30macHOU

9KCILTyaTallii KPaHOB.

TpeboBaHUs MO CONEP)KAHHIO TPY30MOIBEMHBIX KpPAHOB, IPY303aXBaTHBIX MPUCHIOCOOJICHUN U

Tapbl B UCIIPABHOM COCTOSIHUU.
OOcyx1BaH1E KPaHOB M HA/130p 32 HUMU. VIH)KeHEpHO-TEXHUYECKHE paOOTHHUKH, OTBETCTBEHHBIE 3
COJIEpKaHNE MPY30MOABEMHBIX MAIIMH B HCIIPABHOM COCTOSIHUH.
I[Topsinok norycka K paboTe Ha KpaHax KPaHOBILMKOB.

ITpaBa 1 06s13aHHOCTH NIEPCOHANA, OOCITYKUBAIOILIEr0 KPaHbl: KPAHOBIIMKOB, Clecapeii-pEMOHTHUKOB U
JIEKTPOMOHTEPOB [0 PEMOHTY 3JIEKTPOOOOPYI0BaHNS, HAJIAAYUKOB IPUOOPOB OE3011aCHOCTH.

[lepromyueckas NpoBepka 3HAHMI JIMLl, OTBETCTBEHHBIX 3a 0OE€30IIaCHOE IPOU3BOACTBO PadbOT
KpaHaMu, U KPaHOBIIIHUKOB.

TpeboBaHMs 1O OTPAKAECHUIO JIETKOJOCTYHBIX M HaXOJSIIMXCS B JBW)KEHUH YacTell KPaHOB, a
TaKKe IUIOLIAIOK, rajepeil 1 JIECTHULL.

TpeboBaHus K rpy303axBaTHBIM YCTPOMCTBAM U MPUCHIOCOOJICHUSIM.

OsnakomsieHHE C TpeOOBaHMSIMM K COEAMHEHHIO KaHaToB M IENEd M 3aKpeyIeHUI0 HMX Ha
Ipy30I0IbEMHBIX MEXaHN3MaX KPaHOB.

be3onacHOCTb Tpy/1a U HKCILTyaTalluy IEKTPOYCTaHOBOK.

OcHOBHBIE IPHYMHBI ¥ BUBI TPaBMaTU3Ma IpH paboTe B 30HE JEHCTBYIOIINX JIEKTPOYCTaHOBOK.

OcHOBHBIE IPHYHMHBI M BUBI TPaBMaTHU3Ma IpH paboTe B 30HE JEHCTBYIOIINX IEKTPOYCTaHOBOK.

3amTHBIE YCTPOHCTBA B AJIEKTPOYCTAHOBKAX M MX XapaKTEPHCTUKA.

ITopsiiok 0OcTyKUBaHUS 3JIEKTPOIBUraTeseil KpaHOB M 3JIEKTpOaIapaTypsl yIpaBieHus.

I[Topsi 10K MPOU3BOJICTBA UCTIBITAHUI KPAaHOB Ha AIIEKTPOH3OJISILIHIO.

OxkazaHue nepBoi MOMOIIY MOCTPA/IABIINM OT JEHCTBHS AJIEKTPUUECKOTO TOKa.

I[Topsiok paccrneioBaHus aBapyii X HECUACTHBIX CITy4acB.

OOrme cBenieHNs 00 OpraHU3aliy MMOKAPHOM OXpaHbl Ha MPEANPHATHSX.

ITpaBa 1 00s13aHHOCTH JIMLL, OTBETCTBEHHBIX 3a POTUBOIOKAPHOE COCTOSHUE.

OcCHOBHEIE NpUYUHBI BO3HHMKHOBCHHSA II0OKAPOB B 30HAX pa6OTBI Ipy30IIOALEMHLIX KpPaHOB Ha

MNpCaAnpuiATUAX.
HoncapHa;I CUTHAJIM3allvs U IpaBrJia IOJIb30BAHUA CHO.

OCHOBHEIC MCPOIPUATHS 11O JIMKBUAALIAN 3ar OpaHI/Iﬁ u BBI60p CpCACTB UX TYLICHUS.

Tema 3.1 YcTpoiicTBO, 0CHOBBI IKCINIYAaTAlMH U TEXHHYECKOI0 00CIYKHUBAHUS

KPaHOB



VYCTpoOiCTBO KpaHOB TPY30MOABEMHOCTHIO CBbIie 25 T. OOmas XapakTepucTUKa KpaHOB
MOBBIILIEHHON I'PY30I10/bEMHOCTH.

OCHOBHBI€E Y3716l © MEXAHU3MbI KPAHOB.

Oco0EeHHOCTH KpaHOB MOBBIIIEHHOW TI'PY30MOJbEMHOCTH MOCTOBBIE (IABYX-M YEThIpEXOaOUHbIE
YCHJICHHBIX KOHCTPYKLIMM, MHOTOONOpHBIE), KO3JIOBbIE (OECKOHCOJIbHbIE M KOHCOJIBHBIE, JBYXOaIO4HBIE
YCUJICHHBIX KOHCTPYKIIMM, MHOTOOIOPHBIE C YCUJICHHBIMH CTOMKaMU-ONOPAMH U y3JIaMHU MPEMbIKaHUS) U
JPYruX KpaHOB MOCTOBOI'O THIIA.

VYerpoiicTBo pabounx MEXaHU3MOB KPAaHOB 1 UX TIPHUBOJIOB.

MocToBbI€ 1 KO3JIOBbIE KPaHBbI CIIEIMATBHOTO Ha3HAYCHUS: Tpei(epHble, MAarHUTHBIE U JIP.

IIpuBoBI MOCTa M TPY30BOM TENEKKH, X THUIIOBBIE CXEMBIL.

IIpuBOIBI CTOEK-ONIOP M TPY30BOM TENEKKH, UX TUIIOBBIE CXEMbl B KO3JIOBBIX KPAaHAX IOBBIIICHHON
Ipy30M0bEMHOCTH.

Kpanosele myTu.

[lpyBoabI MEXaHM3MOB IOJbEMAa IpPy3a B MOCTOBBIX M KO3JIOBBIX KpaHaX IOBBIIIEHHOM
TPY30MHO0bEMHOCTH. TOKOIOABO 151 IIPUBOIOB MEXaHU3MOB KPaHOB.

JleGenku, TOpMO3a, Tpy303axBaTHbIE OpraHbl, KaHaThl M TpeOOBaHMS K HUM HOPMATHUBHBIX
JIOKYMEHTOB.

Kabenm 11t mo1Bo/1a SNMEKTPUIECKOTO TOKA K KPaHaM.

Kabunb! yripaBieHus 1 TpEOOBAHUSI K HHM.

Pa3merienne B kaOKHe 3MIEKTPOOOOPYIOBAHNSL, AIEKTPOAIIApaTyphl U IMMyJIbTOB YIIPaBICHUS.

[IpyHIMIMaTbHbIE KWHEMAaTUYECKHE CXEMbl YIPaBJICHUS! ABUTATEISIMU IPUBOJA HCIOIHUTEIIBHBIX
MexaHU3MOB. OCHOBHBIE CXEMBI YIPABJICHUS] KPAHOBBIMU JIBUTATEIISIMU.

CxeMbl 1 IPUHLIMI 3aIUTHI KPAHOBBIX MEXAHMU3MOB OT IIEPErPY30K U MOJIOMOK.

CXeMbl COEIMHEHUI IyCKOBBIX M PETYJIMPOBOYHBIX PETHCTOPOB PE3UCTOPOB, MPUMEHSEMBIX IS
MEXaHM3Ma NEPEIBIKEHHS M MEXaHNW3Ma ITOIbeMa KpaHa.

OrnekTpoanmaparypa ynpaBJIeH s JEKTPOIBUTATESIMU KPAHOB (KOHTPOJIEPBI M KOMAHIOKOHTPOJIEPHI),
€€ YCTPOVMCTBO U ITPUHLIMIT IEUCTBHS.

KOHTaKTOpBI, MX yCTPOUCTBO U HAa3HAYCHME.

ONEKTPOMarHUThl U ANIEKTPOrUIPABIMYECKUE TOJIKATENH, UX YCTPOUCTBO M HA3HAUEHUE.

[TpuGopel  Ge30MAaCHOCTH:  OrpPAaHMUMTENM pabOUYMX  JBIDKEHWM  MEXaHW3MOB;  OJOKHUPOBKH;

OIrpaHUYUTEIIN TPY30IIOABEMHOCTH, PETUCTPATOPLI ITapaMETPOB U APYTUC.

Tema 3.2 ChemHbIe Ipy303aXBaTHbIC IPUCIIOCO0ICHUS U TAPA

Tpe6OBaHI/I}I MpaBujl K TIPy303aXBATHbIM YCTpOﬁCTBaM, HpI/ICHOC06J'IeHI/15{M U Tap€ B YaCTU HX



HAJIGKHOCTU 1 OE30IMTaCHOCTH B AKCILTyaTalllH.

[Tpou3BOACTBEHHBI KOHTPOJIbL HAJ] TEXHUYECKHMM COCTOSIHUEM TIPY30NOABEMHBIX KPaHOB H
obecrieyeHreM MxX 0e30IaCHOM IKCILTyaTaIHH.

O3HakoMJIEHHE C TIOJIOKEHMEM O IIPOM3BOJICTBEHHOM KOHTpOJIE 3a KpaHamMH B TPOIECce HX
aKcrnTyataii. Hamzop 3a 6e30macHoi SKCIuTyaTaiyeid KpaHoB.

TexHnuecKkoe 0CBUIETENFCTBOBAHIE KPAHOB.

Harpy3ku Ha KpaHbI [TpU TEXHUUECKUX UCTIBITAHUSX.

[eproan4HOCTH OCBUIETETILCTBOBAHMS KPAHOB.

O3HakoMiIeHHE ¢ 00513aHHOCTSIMU KPAHOBILMKA B COOTBETCTBUH C IIPOU3BOICTBEHHOM MHCTPYKLIUEH
0 AKCILUTyaTaIlluy KPaHOB.

TpeOoBaHust 0€30MACHOCTH TPU TIOABEME, TEPEMEIICHHMM W OIyCKaHWH TPy30B, OCOOEHHO
KPYIMHOTa0apUTHBIX U JITMHHOMEPHBIX.

TpeOoBaHMSI PYKOBOJCTBA TI0 OKCIUTyaTalld B YacTH YIPaBJICHUS MeXaHM3MaMH KpaHOB
MOBBIIIICHHON TPY30MIOAbEMHOCTH.

N3yueHne u 0cBOEHNE 3HAKOBON CUTHAIIM3ALMH, IPUMEHAEMON KPAaHOBIIMKAMH, CTPONATIBIIMKAMH U
CUTHAJIbILIMKAMU ITPU MOABEME, IIEPEMELLIEHUH U OITyCKAaHUU TPY30B.

TexHuueckoe 0OCITyKMBaHME KpaHOB B IIPOLIECCE OSKCIUTyaTallMU. Buapl TeXHUYECKOro
00CITyKVMBaHUs KPaHOB IOBBIIICHHON TI'PY30HOIBEMHOCTH M €r0 MEPUOAUYHOCTb. EXKECMEHHOE TEXHMUYECKOe
obcmyxuBanme. [lepruomiueckoe TexHnueckoe oocmyxuanne. HazHauenne u cozpeprkanue paboT 1Mo KakIoMy
BUJly 000pYAOBaHUS.

TexHr4IecKoe AUAarHOCTHPOBAHUE KPAHOB TIPH TPOBEICHUN OOCTY)KMBAaHHS W PEMOHTA. 3a1aqn
TEXHHMYIECKOTO JTMATHOCTHPOBAHUS M €ro I(PQPEKTUBHOCTh. TEXHHYECKHE CPEICTBA, MPUMEHSEMBIC IPH
JIMarHOCTUPOBAHWH MOCTOBBIX W KO3JIOBBIX KPAaHOB C JJICKTPUYCCKHM MPHUBOJOM TIPH HMX PEMOHTE.
OCHOBHBIE METOJIBI U CIIOCOOBI JUATHOCTHPOBAHHUS MICKTPOOOOPYIOBAHKS KPAHOB.

['py3o3axBarHbIe TPUCTIOCOOIEHUS (CTPOIBI, TPABEPCHI, 3aXBAThI), OCHAIIICHHBIE TUCTAaHIIMOHHBIMU
MEXaHW3UPOBAHHBIMU U AaBTOMATUYECKHUMHU YCTPOMCTBAMU JIJIsi CTPOTIOBKH WJIH 3aKMMa (I JPYTHUX CIIOCOOOB
yIIep>KaHHsT) ¥ PACCTPOIIOBKH MITM pa3kuMa (WK IPYTHX CIIOCOOOB OCBOOOKICHUS) TPY30B.

[TpUHIUITBI 3aMBIKAHUST U Pa3MBIKAHUS 3AMOYHBIX YCTPOMCTB B MEXaHHUYECKUX M aBTOMATHUYECKUX
IPy303aXBaTHBIX MPUCTIOCOOTCHUSIX.

KnemeBpbie u rpeiidepHbie 3aXBaThl, UX YCTPOMCTBO W MPUHIIUII IeicTBUs. KiemeBbie 3aXBaThl 171t
nogbeMa W TepeMelleHHs €AWHWYHBIX (IITY4HBIX) Tpy30B. [peiidepHble 3axBaThl OISl CHITyYUX H
MEJIKOKYCKOBBIX MaT€pUaIIOB.

Cnoco0b! panMoHAIBHON 1 0€30MaCHOMN YKIIa/IKU I'PY30B Ha MOAIOHBI U B KOHTEHHEPHI.



TemaTnuecknii IJIaH U

MPOrpaMMa npou3BoJCTBEHHOTO

o0y4eHust
Temarnyeckui IaH
Ne /it Tema KomuuecTso yacoB
OO0Oy4yenue B yueOHOM rpymnime
L. O3HaKoMJIEHHE C TPOM3BOACTBOM, MHCTPYKTaX 10 OXpaHe TpyAa. 4
O0Oy4yenne Ha paboyeM mecTe
2. [NpakTryeckoe 03HAKOMJIEHHE C KpaHAMH, UX OCOOEHHOCTSIMU U 16
XapaKTepOM BBITIOJIHEHUS paboT
3. OO0y4eHue MpOU3BOACTBEHHBIM OIEpalisiM U pabodunM mpreMam 100
4. CamocTosTensHOE BHINIOHEHHE pa0OT B KAUECTBE MAIIMHKCTA KpaHa 125
(KpaHOBIIIMKA), 00CITY)KHBAIOIIEr0 KpaHbl MOCTOBOTO THIIA 5-TO
paspsija.
Hroro: 245

IIporpamma

Tema 1. O3HaKoMIIeHHE ¢ MPOM3BOJACTBOM, HHCTPYKTAK [0 OXPaHe TPyAa

O3HakOMJICHHE C TIPEANPHUSATHEM, IEXOM, TPaBWJIaAMH BHYTPEHHENO TPYAIOBOTO pacropsiika M
peXUMOM paboTHI B 1iexe. V3ydeHne HHCTPYKIMH TI0 OXpaHe TPYAa.

OO1iee 03HaKOMJIEHHE C MPOEKTaMH IMPOU3BOACTBA pabOT KpaHamM (CX€MaMM CTPOIIOBKH TI'PY30B,
TEXHOJIOTUYIECKUMH KapTaMH U JIp.), oOecrieueHus] paboduero MecTa MHCTPYMEHTaMH, TPHUCIIOCOOJICHUSIMUA |
MaTepuaIaMu.

OOs13aHHOCTM ~ KpaHOBIIMKA B COOTBETCTBUM €  KBAIU(PUKAIMOHHONW  XapaKTEPUCTUKOM.
OTBETCTBEHHOCTh KPAHOBILMKA 32 HCIPABHOCTh KpaHA, IPABUJIBHOCTH TPAHCIIOPTUPOBKUA TPY30B. Mepsl
6e3omacHocty pu padore. [Tpremka paboyero Mecta nepe HadaioM pabOThI U C1aY€ €ro MOCIe €€ OKOHYAHHUSL.

3HaYCHME TIOBHIIIICHUS KBaJ'II/I(I)I/IKaI_II/II/I pa60q1/1X. OcBocHIE HOBOM TEXHUKU U HepeHOBOﬁ TCXHOJIOT'MH.



O3HakoMIIEHHE C ITPOrpaMMO¥ MTPOU3BOJICTBEHHOTO 00YYEHUS MPU MOBBIIIEHUH KBATU(DUKAITIH.

O3HaKOMIICHHE C TIPOTrPaMMOM MPOM3BOACTBEHHOTO 00YUEHHUST KPAHOBIIIMKOB 5-T0 pa3psia.

Tema 2. [IpakTnyeckoe 03HAKOMJIEHHE C KPAHAMH, MX 0COOCHHOCTSIMA M XapaKTepoOM

BbINOJIHEHUS PadoT

Kpanbl MOCTOBOro Tvma MOBBIIIEHHON TPY30MOJIbEMHOCTH, UX MEXaHU3MBI, AJEKTPOOOOPYIOBAHUE,
ANeKTpoaraparypa, 000pyJIOBaHHE (KPIOKOBasi IMO/BeCKa, JieOeaka W Jipyrue MpuOopbl U YCTpOWCTBa
0€301MacHOCTH | JIp. ).

[TpoBepka TEXHHMYECKOTO COCTOSIHMSI KpaHOB, MX MEXaHW3MOB, TOKOIIPOBOJA, SJIEKTPOOOOPYIOBAHMS,
AIIEKTPOANIapaTypbl, pabodero  oOOpYIOBaHMS, TpPY303aXBATHBIX  YCTPOMCTB M MPHCIIOCOOJICHHH,
METAUIOKOHCTPYKIIMIA, KPAaHOBBIX ITyTEW U 3aLIUTHOTO 3a3EMJICHUS.

O3HaKOMJICHHE C XapaKTepoM padoT 10 MObEMY, TEPEMEIICHUIO i YCTAHOBKE IPY30B KpaHAMH.

Tema 3. Oﬁy‘leﬂl/le NMPON3BOJACTBCHHLIM OII€panusiM U paﬁoan nmpueMamM, BBbINNOJHACMbIM

KPAHOBIIMKOM 5-10 pa3psjaa

OOyueHue BBIIOJHEHUIO pabOT B COOTBETCTBUM C KBAIM(UMKALMOHHOM XapaKTEpPUCTUKOM
KpaHOBUIMKA 5-T0 paspsaa.

Ocmotp pabodero Mecta ¥ TIPOBEPKA TEXHHYECKOTO  COCTOSHHS  ITYCKOPETYJHPYIOIIEH
JIEKTPOAIIAPATypPhl, KOHTPOJIBHBIX IPUOOPOB M CHCTEMBI PHIYAaroB M KHOTIOK. BO3MOKHBIE HEMONAAKU B paboTe
KPaHOB U CIIOCOOBI MX YCTPAHEHHUS.

[IpoBepka OCBELICHHOCTH IIyJIbTa YIpaBieHUs, KaOMHbI M (poHTa padoT. (O3HAKOMIEHHE C
XapaKTepoM padoT, PacIIOIOKEHHEM IPY30B, MECTOM MX CKJIAJMPOBAHUS WM YCTAaHOBKH. BrImonHenue (mox
PYKOBOJICTBOM MHCTPYKTOPA) YIPaKHEHUH (TPOOHBIX ONEpaIyii) 1o MmycKy, peBEpCUPOBAHHIO, TOPMOKEHUIO,
OCTaHOBKE MOCTOBBIX M KO3JIOBBIX KPaHOB IPY30MOABEMHOCTBIO CBBIIIE 25 T. CaMOCTOSITENFHOE BBIOIHEHUE
onepauui.

Brimonsenue pabot 1o eXKeCMEHHOMY TEXHHUECKOMY OOCITY>KUBAaHUIO KPAHOB.
VYuactue B cocTaBe PEMOHTHOTO 3BEHA WJIM OpHTambl B MPOBEACHWHM OUYEPETHOTO TEXHUYECKOTO
00CITY>KUBaHUS MPU BBITOJTHEHUN pa300pOYHO-COOPOYHBIX padoT.

OsHakomyieHHe ¢ pabOTOM CTPOMANBIIMKOB IO CTPONOBKE M PACCTPOINOBKE (BKIIOYAsl JIpyrue
CIIOCOOBI YZIEpyKaHUs K OCBOOOXKICHUS TPY3a) JNTMHHOMEPHBIX M KPYITHOTa0APUTHBIX TPY30B.

['py303axBaTHbIE MPUCTIOCOONICHHS, OCHAILIEHHBIE YCTPOMCTBAMU JMCTaHIIMOHHOIO YIIPaBJIEHUs, C

MCXaHUYCCKUM, IJICKTPUICCKUM W APYT'UMHA IIPOBOJAAMU.



VYnpaxHenus (1oj] pyKOBOACTBOM M HAOJFOJICHUEM HHCTPYKTOpPA) MO MOIBEMY W TIEPEMEIICHHIO

pa3IMYHBIX TPY30B (BKIIOYAsl UTMHHOMEpHbIE, KpPYMHOra0apUTHblE U JAp.) C MPUMEHEHHEM 3HAKOBOM

CHUTHaJIN3alluH.

Benennie BaxTeHHOT O )KypHaia.

Tema 4. CamocrosiTesibHAs pa00oTa B KaUecTBe

KPaHOBIIHMKA 5-T0 pa3psiaa

CaMocTosITelTbHOEe ~ BBITIONTHEHHE (TI0J] PYKOBOJCTBOM HWHCTPYKTOpA) BCEX BHIOB paloT,
NPEAYCMOTPEHHBIX KBATM(PUKAIMOHHOW XapaKTepUCTHKONW KPAaHOBIIMKA 5-TO pa3psla, B COOTBETCTBUHU C

TpeOOBaHUSIMUA TPOW3BOJICTBEHHBIX WHCTPYKUIMA W TPaBWI, ONPENEISIONMX Kpyr 0Os3aHHOCTEH

KpPaHOBIIMKAa 5-TO paspsia Ha JaHHOM TMPEINPUSTUH, a TaKkkKe C TPEeOOBAHMSIMH TPOM3BOJCTBEHHBIX
WHCTPYKIUH.
CoBepiieHCTBOBaHHE MPHEMOB pabOTHI M 3aKPETUIEHHE TIPUOOPETEHHBIX HABBIKOB.

Opranusanys padovero MecTa KpaHOBIIHKA.



TpedoBaHus1, NpeTbsAB/IAeMbIe K MALIMHUCTY KpaHa (KPAHOBIIMKY) 6-T0 paspsiia,

00CTYKUBAIOIIMI KPAHBI MOCTOBOI'O THIIA

Jlo/zKkeH 3HATD:

1) PpyKOBOACTBO O FKCILTyaTALIHN;

2) THIIOBYIO IIPOU3BOJICTBEHHYIO MHCTPYKIIHIO IO O€30MaCHOM IKCILTyaTalliy KpaHa;

3) HasHaueHWe, YCTPOWCTBO, MNPHUHIIMI JCHCTBUS, KHHEMATHYCCKUE OJICKTPUUCCKHE CXCMBI,
IPY30I0IbEMHOCTh, 0COOEHHOCTU KOHCTPYKIIMK M MHCTPYKIMH 110 OOCITYKHMBaHUIO KPaHOB;

4) TpeOoBaHMs 0€30IMACHOCTH TPH TPOM3BOACTBE pabOT KpaHaMH, BKJIFOYAIOIINN IOIBEM,
HepeMeIlieHHe M YCTAHOBKY DPa3MYHBIX TI'PY30B, B TOM YHCIE KPYMHOTabapUTHBIX, MOHTAXX O0OPYIOBaHUS,
CTalebHYI0 U CEKIHOHHYI0 COOpPKY M pa3sOOpKy W3JEWii, arperaroB M Y3JIOB MallMH W MEXaHH3MOB,
CTPOUTEIILHO-MOHTaXXHBIE 1 PEMOHTHO-CTPOUTEIbHBIE PadOTHI,

5) cXeMbl CTPOIOBKH, 3aKMMa (M IPYrUX CIHOCOOOB 3aKPEIUICHHS) M PACCTPOIIOBKH, pa3kuMa (U1
JPYTHX CIIOCOOOB OCBOOOYKICHYIST) TPY30B;

6) 3HAKOBYIO CHTHAIM3ALIMIO, NPUMCHICMYIO KPAHOBIIMKAMH, CTPOMAIBIIMKAMA Y CHTHATBIIMKAMH
IPU TIOTbEME, TIEPEMETIICHUH TPY30B KpaHaAMH;

7) HEHCHPABHOCTH, BO3HUKAIOIIME B KPaHAX B MPOLECCE IKCILTyaTallH, UX IPUYUHBI U CIIOCOOBI
yCTpaHEHUS;

8) TexHumueckoe ~— OOCTY)KMBaHHE M CHUCTEMY  IUTAHOBO-TIPEAYNPEIUTEIEHOIO  PEMOHTA
TPY30IMOABEMHBIX KPAaHOB C OCHOBAMH TEXHUUECKOTO JUArHOCTUPOBAHMS,

9) cnecapHoe €0 B 00beMe KBATU(DHKAIMOHHBIX TPeOOBAHMIA, MPEIBSBIIEMBIX K clecapio 4-5
pa3psaa;

10)  OCHOBBI IEKTPOTEXHUKH U TIPOMBIIIICHHOH IEKTPOHHKH;

11)  Ha3HAYEHHE W YCTPOKCTBO HJIEKTPOANIAPATyphl U JEKTPOIPUOOPOB YIIPABICHHS M 3allUTBL,
HPUMEHSIEMBIX Ha TPY30MOIBEMHBIX KPaHaX C AJIEKTPUUECKUM IPUBOJIOM.

KpanoBuk 6-ro pa3psaa I07KEH yMEThb:

1) ympaBnsTh KpaHAMH MOCTOBOT'O THITA IPY30MOABEMHOCTBIO CBbIIe 100 T 1711 MOCTOBBIX KPAHOB 1
CBBIIIE 25 T I KO3JIOBBIX KPAHOB, OCHAIEHHBIMU PA3JIMYHBIMU TPY303aXBaTHBIMU MPHUCIOCOONICHUSIMH, TIPU
BBIIIOJIHEHUHM CIIOKHBIX PabOT IO TOTpY3Ke, pasrpyske, Meperpy3ske M TPaHCIIOPTUPOBKE IPY30B, BKIFOYASL
JUTMHHOMEPHBIE TPY3bl (JIecoMaTepuasbl, METAUIONPOKAT U TPYObl, CTPOUTENbHbIE KOHCTPYKLMHM U JApyrue
AHAJIOTUYHBIE TPY3bI [UIMHOM CBBIIIE 6 M 1T MOCTOBBIX KPAaHOB M CBBIIIE 3 M JUTSl KO3JIOBBIX KPAHOB), a TAKKe
TIPH BBITIOJIHEHHUH pa0OoT M0 MOHTAXKY TEXHOJIOTUIECKOTO 000PY/IOBaHMS,

2) yd4acTBOBaTh B JIMKBHJAIMK ABapUHHBIX CHTYAllMii HA KpaHaX W JPYroM BCIOMOTaTelIbHOM

TPY30IOALEMHOM O0OPYIOBAHNH, KOTOPHIE MOTYT BOSHUKHYTH B IMPOIECCE UX IKCILUTYaTaIlUu;



3) OTIPEIETISITh COCTOSHUE TOIeKALIMX MOAbEMY, MEPEMEIEHUI0O M YCTAaHOBKE TPY30B U

HaJISKHOCTh X CTPOIIOBKH, 3KUMA M 3aXBaTa;

4)  TPOM3BOIKTH SKECMEHHOE TEXHHUYECKOE OOCITy;KHUBAHHE KPAHOB;

5) BbIIOMHATH (B COCTaBE PEMOHTHOIO 3BEHA WM Opurajpl) B KadecTBe ciecaps 4-5-ro paspsiia
TIEPUOINYECKOE TEXHIIECKOE 00CITY)KHBAaHUE KPAHOB,

6) ydJacTBOBATH B TEXHUUECKOM OCBHIICTEIHCTBOBAHUH MOCTOBBIX U KO3JIOBBIX KPAHOB;

7) palMoHAJIbHO OPraHW30BBIBATH PabOUEe MECTO M MPUMEHSThH MPOrPECCHBHBIE METOIbI MPHEMA,
TIepeMEIIICHUST ¥ YCTAHOBKH KpPaHaMU PA3IIMYHBIX TPY30B (BKIFOUash KPYITHOTA0APUTHBIC W JUTHHHOMEPHBIE),

06GCH6‘II/IBaIOHII/IC BBICOKYIO ITPOU3BOAUTCIIBHOCTE KPAHOB;,

8) TpaBWILHO MPUMEHSTH 3HAKOBYIO CUTHAITM3AIIMIO TIPU MOJAbEME, TIEPEMEIICHIH U YCTaHOBKE

IPYy30B;
9) BecTH BaXTEHHBIH KypHAI;

10) cobmrogaTh HMHCTPYKIMH [0 OXpaHe Tpy/Aa, IOKapHOW O€30MacHOCTH W TpeOOoBaHUs

HpOMHH.IJ'IGHHOﬁ 0€30IaCHOCTH.



YyeOHBblil IU1aH

Jy1s 00y9eHHS MAIIMHKACTOB KpaHa (KPaHOBIIMKOB), 00CITYKUBAOIIMX KPaHBl MOCTOBOTO THTIA

(Ha 6-0if pasps.)

Ne /it Conep:xanne (peameTs) Bcero yacos 3a
Kypc o0yue-
HUSL.
Pa3znen 1.
Teopernyeckoe o0y4eHue. 94
1. BBoaHoe 3ausaTHE 2
2 OOmme TpeOoBaHMS MPOMBIIIICHHON O€30MaCHOCTH M OXPaHbl TPpyIa 8
3 CnenunanbHblii Kypec.
31 Y CTpoiicTBO, OCHOBBI SKCILTYaTAIMK M TEXHHYECKOrO 00CTY)KHBAHHS KPaHOB 63
MOCTOBOI'O THIIA
32 CrielMaibHbIe TPy303aXBaTHbIE IPUCTIOCOOTICHUS 16
Paznea 2.
IIpou3BoaCTBEHHOE O0yUeHHe. 242
OOy4enne B yueOHOM rpynme
L O3HaKOMJICHHE C TIPOU3BOICTBOM, MHCTPYKTK 0 OXPaHE TPY/Ia. 4
O0Oy4enue Ha paGoueM MecTe
2. [pakTryeckoe 03HaAKOMIIEHHE ¢ KpaHAMH TTOBBIIIIEHHON TPY30TI0ITHEMHOCTH 20
3. OOyueHve MPOXU3BOICTBEHHBIM OTEPAIIUSM 1 pabOYMM MpreMaM, BBIMOTHAEMBIX HA 94
KpaHax TOBBIIICHHOMN rPY30IOIBEMHOCTH
4. C 124
AMOCTOSITEITHOE BBITTOTHEHHE pa0O0T B KA4eCTBE MAIIIMHIICTA KpaHa
(KpaHOBIIMKA), 00CITY>KUBAFOIIIETO KPaHbI MOCTOBOTO THIIA 6-TO pa3psija.
KoncyabTanun 4
IK3aMeH 4
Hroro: 344




IIporpamma

Tema 1. BBonHoe 3aHsiTHE
OsHakomiieHHEe € UeIIMH M 3aadaMd  OOYdYeHHUs, KBATHM(DMKAMOHHON XapaKTepPUCTUKON

KPaHOBIIIMKA MOCTOBOT'O THITa 5-TO paspsiia, porpaMMamMHu, OpraHu3aIei yueOHoro mporiecca U CTaKMPOBKU U

C KpaHaMH MOCTOBOT'O THIIa.
Tema 2. O01umme TpedOBaHUsI MPOMbIIILICHHON 0€30MACHOCTH M OXPAHbI TPY/AA

Tema paccMOTpeHa B MPOrpaMMe TEOPETUIECKOTO O0YUEHHsI MAIIMHUCTOB KpaHa (KPaHOBIIUKOB),
00CITyKHBAIOIIMX KPaHbI MOCTOBOTO THIIA 5-TO paspsia.
[Ipy HeoOXomMMOCTH MOXET ObITh IPOM3BEIEHA KOPPEKTHPOBKA TEMBbI B COOTBETCTBUM C

TpeOOBaHUSIMHU, TIPETHSBIIIEMBIMU K MAIIIMHKUCTY KpaHa (KpaHOBILIMKA) 6-T0 pa3psa.

Tema 3.1 YcTpoiicTBO, 0CHOBBI IKCILTYATAIIMUA U TEXHUYECKOT0 00CTy;KMBAHUSI KPAHOB

3HaueHUE MEXAHU3ALMK TPOU3BOICTBEHHBIX MIPOLIECCOB, B TOM YHUCJIE IOIPY304HO-PA3rPy30UHbIX,
HIEPErPY30UHbIX, TPAHCIIOPTHBIX U JIp.

OCHOBHbIE ~ TEXHMYECKHE  XApaKTEPUCTHKHA KpPaHOB  MOCTOBOIO  THIIA  IOBBIIIEHHOH
Ipy30I0{bEMHOCTH.

Ckopoctu pabouMx JBMXKEHHH MOCTOBBIX KPaHOB B 3aBUCUMOCTU OT IPY30MOIBEMHOCTH, BHJIOB
paboT M BBINOMHAEMBIX onepaimil. CKopocTH pabouMX ABMKEHHMH KO3JIOBBIX KPAHOB B 3aBUCHMOCTH OT
IPY30MOBLEMHOCTH Y BUIOB Pa0OT U BHIIOJIHAEMBIX ONEpaIui.

OCHOBHBIE MIEMEHTBI M MEXaHU3MbI M UX OCOOEHHOCTH.

I[TpuBOIBI B KpaHaX MOBBIIEHHOM TPY30MOABEMHOCTH M MX OTJIMYUTENBHBIE OCOOCHHOCTH.

[Tpubopsl ©  ycTpoiicTBa 0€30MAaCHOCTH, YCTAaHABIMBaEMble HA KpaHaX IOBBIIIEHHOU
IPy30MO0JBEMHOCTH U UX YCTPONCTBO.

OneKTpooOOpyIOBaHUE U AJIEKTPOANIapaTypa YIpPaBJICHUS M 3allUThl Ha KpaHaX MOBBIIIEHHON
Ipy30I0{bEMHOCTH.

KpaHOBbIE aCHHXPOHHBIE JJIEKTPOABUIATENN, YCTPOWCTBO, IApaMeTphbl, XapakrepucTuku. Ilyck,
PEryJMpOBaHUE YacTOThl BpALLECHUS, PEBEPCUPOBAHUE W TOPMOXKEHME. Armmaparypa Uil BKIIIOYEHHS,
PEBEPCUPOBAHMS, PETYIUPOBAHMS YACTOThI BPAILIEHHUS M TOPMOXKEHUS SJIEKTPOIBUTaTEIIEN IEPEMEHHOIO TOKA.

KpanoBble ABUraTeny nocToSHHOIO TOKA, KX OCHOBHBIE Y3JIbl, TAPAMETPBI, XapaKTEPUCTHKU.

Pesucropel 11 Imycka M perylnupoBaHUs YacTOThI BpALICHUs JIEKTPOJBUraTeiell MEPEMEHHOIO U

IIOCTOSIHHOTO TOKa. Buzibl pe3ucTopos.



KonTtposiepsl, ux Ha3HaueHHe U ycTpoicTBO. OCOOCHHOCTH YIpaBJICHHUS KOHTPOJLIEPAMH Pa3HOTO
THIIA B AJIEKTPOIPHOOpaxX KPaHOB MOBBIIIEHHOM IPY30I0/bEMHOCTH.

KoHTakTOphl, HX Ha3HayeHHe U YCTpOWCTBO. KOMaHIOKOHTpOIIEphl, KOHTAKTOPHBIE MaHelu, UX
Ha3HAYEHUE U YCTPOMCTBO.

CusoBbIe MOTYNPOBOHUKOBBIE BBITPSIMUTENH U IPeoOpa30BaTeNy U JPYrue JIEeKTPOHHBIE Y3IIbI.

Topmo3HBIE 3JEKTPOMArHUTHI TIOCTOSIHHOTO M TIEPEMEHHOTO TOKa, MPUHIMI MX JEHCTBHA U
MPUMEHEHHS Ha TPY30MOIbEMHBIX KpaHaX (BKJIFOUEHHE B 3JIEKTPOCETh U T.I1.).

3ammTHas ANeKTpoarmaparypa IJIaBHbIX U BCIIOMOTrATENIbHBIX IEeNed TPy30HOABEMHBIX KPAaHOB C
ANEKTPUIECKUM MPUBOAOM. Byl mpeoxpanureseit. 3ammTa npu MOMOIIU perie.

Oco0eHHOCTH TOKOIMO/IBO/IA HIIEKTPHUYECKHX IIeTiel KPaHOB MOBBIIICHHOM I'Py3010AbEMHOCTH.

Tunbl  pacnpeneNMTeNbHBIX — SNIEKTPOIIMTOB,  YCTAHOBIEHHBIX HAa  KpaHaxX  TMOBBIIICHHOU
Ipy30I0bEMHOCTH.

Brumouenne npruOopoB 6€301macHOCTH B IEKTPHYECKUE CXEMBI KPaHOB.

TpeOoBaHwst 0E30MACHOCTH MPH SKCIUTYATAIH SIEKTPOYCTAHOBOK Ha IPY30TI0IbEMHBIX KpaHaX.

Tema 3.2 CnenmasibHble rpy303axXBaTHbIe MPUCIIOCOOIEHHST

IIpon3BOACTBEHHBIM KOHTPOJIb HAJl TEXHUYECKUM COCTOSHUEM IPY30I0{bEMHBIX KPAHOB.

[porm3BoCTBEHHAsT HMHCTPYKLMS Ul KPAaHOBIIMKA MOCTOBBIX UM KO3JIOBBIX KpaHOB (oOrmme
TpeOOBaHMsI, 00sI3aHHOCTU KPaHOBIIMKA TEPe IMyCKOM KpaHa B paboTy, BO BpeMsi €ro paboThl U TIOCTE ee
IpeKpamieHust, 00CIy>KHBaHHE KpaHa U X0l 32 HUM, OTBETCTBEHHOCTB ).

TpeOoBanuss 06€30MAaCHOCTH TIPH  AKCIUTyaTalldd  AJIEKTPOYCTAaHOBOK moTpeduteneil. (OCHOBHBIC

TOJIOKCHUA PYKOBOJCTB I10 OKCIUTyaTalli KPaHOB.

TpeOGoBaHMs IKCIUTYaTAMOHHBIX JIOKYMEHTOB 10 padOoTe KPaHOB IMOBBIIIEHHON TPY30MOABEMHOCTH,
UX MEXAHU3MOB, JIEKTPO0OOPYIOBAHMS U AIEKTPOANIapaTyphl.

OcHoBHbIE TPeOOBaHMA K KpaHaM U MX MeXaHu3MaM (TMPOYHOCTh, HA/ICKHOCTh M 0€30MacHOCTh
JIEUCTBUSA).

OKCIUTyaTallMOHHAsl JIOKYMEHTAallMsi Ha KpaHbl TOBBIIMICHHON TPY30MOJbEMHOCTH (MACHOPT,
PYKOBOJICTBO IO SKCILTyaTalllH, KYypHaJI OCMOTPOB, OCBUJIETEILCTBOBAHMI 1 PEMOHTOB, BaXTEHHBIH KypHa
u 1p.).

Coco0b!1 BBITOIHEHHS PA0OT KpaHAMH.

Cnoco0bI TPOBEPKH KPEIyIeHUH M CMa3Ki MEXaHM3MOB U y3JI0B KPaHOB.

KapTel cMa3ky MEXaHI3MOB U Y3JI0B KPAHOB U MapKU MPHUMEHSIEMBIX CMa30YHBIX MAaTEPUAIIOB.

MexaHuyeckoe 1 SJICKTPHUICCKOC O60py,Z[OBaHI/I€ KpaHOB, TpeGonmee IOCTOAHHOTI'O Ha6J'IIO,Z[CHI/I$[



B IIpoIIecce paboTHI.

[Ipenynpexxnenne U ycTpaHEHHE BO3MOMKHBIX HEMOJMAOK B paboTe KpaHOB B Ipolecce HX
JKCILTyaTaluu.

ABapuiiHble CUTyallud U Mepbl, TPHHUMAaeMble KPaHOBIIMKOM TPH UX BO3HUKHOBEHHH. [IpuumHbI
aBapuil KpaHOB (OIPOKU/IBIBAHUE B PE3YJIbTaTe MEPETPY3KHU MIIM U3-3a BETPOBBIX IIKBAJIOB U Oyph U 1Ip.).

TexHnueckoe OOCITY’)KMBAHHE MOCTOBBIX MU KO3JIOBBIX KPaHOB IOBBIIIEHHOW TIPY30MOABEMHOCTH.
Bumer  Texmmyeckoro obOcmyxuBaHusa. ExecmMenHoe — oOcmyxkuBaHue. [lepuompueckoe  TEXHHUYECKOE
obcyxuBaHue. Ce30HHOE TEXHMYECKOe OOCTY)KMBAHHE KPaHOB, PAOOTAIONIMX HA OTKPHITOM BO3IYyXE.
[leprouHOCTh TEXHUYECKOTO 00CTYKUBAaHHS U 00beMBbI Pa00T. OCOOEHHOCTH TEXHHUYECKOTO OOCITY)KUBAHUS
KPaHOB TOBBIIICHHON T'PYy30M0abeMHOCTH. OCHOBHBIE 00BEMBI PAa0OT NPH BBHIMOJIHEHHN OT/EIBHBIX BHIIOB
TEXHMYECKOTO OOCTY)KMBaHMA. BHAbI TEXHHMYECKOTO OOCTY)KHMBAaHHS, BBINOJHSICMBIE KPAHOBIIMKOM
CaMOCTOSITENIFHO B COOTBETCTBUM C KBAIM(HUKAIMOHHBIMUA TpeOoBaHMAMH. PaboThl, BBINONHIEMBIC
KPaHOBIIIMKOM B COCTaBE PEMOHTHOT'O 3B€HA MITM OpUTajIbI Cliecapeid U SJIeKTPOMOHTEPOB.

Mertozpl 1 criocoObl TEXHUYECKOTO JUArHOCTUPOBaHUsL. Annaparypa U IpruOOopkl, IpUMEHsEeMbIEe IPU
TEXHUYECKOM JIMarHOCTUPOBAHUH KPAHOB.

PeMOHT MOCTOBBIX M KO3JIOBBIX KpPAaHOB ITOBBIIIEHHOW TIPY30MOJIBEMHOCTH. BuIbpl peMoHTa:
TEKYIIU ¥ KanuTalbHbIA. OCOOCHHOCTH BBIMOJHEHUS PEMOHTA KPAHOB TMOBBIIIEHHOW TPY30MOIBEMHOCTH.
OcHoBHBIE 00BEMBI pa0OT MPH OTAETBHBIX BHIAX PEMOHTA.

[opsiiok cnaun KpaHOB B PEMOHT U IpHEMa X U3 peMOHTa. TeXHU4YecKast JOKYMEHTALHsl.

O3HakomiieHHe ¢ 00BeMOM palboT, BBINOJHAEMbIX KPaHOBIIMKOM IIPHU Y4acTUU B cladye KpaHa B
PEMOHT U NPUEME €TO U3 PEMOHTA.

HewncnpaBHOCTH METAITOKOHCTPYKITHIA. 3aKIMHIUBAHUE KAHATHBIX OJIOKOB, OBICTPBI H3HOC KaHATOB,
X TPUYUHBI U CMOCOOBI ycTpaHeHUs. HapyieHuss HOpMaldbHOM pabOThl OrpaHHYMTENCd M KOHIIEBBIX
BBIKJTIOYATENEH 1 CIIOCOOBI MX YCTPAHEHHUSI.

OCHOBHBIE  HEHCIIPABHOCTH  MEXaHWYeCcKoM uacTh KkpaHa. CrmocoObl HX — OMpenesieHws,
IPEIyNPEXKICHUS U YyCTPAHEHHUS.

TexHu4eckue yCloBHs W JOMYCKM B pa3Mepax TP PEMOHTE OTIEIbHBIX JeTalied U MEXaHW3MOB
MEXaHW4eCKOM 4acTu KpaHa. OCHOBHBIE HEHCIIPAaBHOCTU SJIEKTPUYECKOW YacTW KpaHa (3IEeKTpoABHIaTesieH,
KOHTPOJUIEPOB, KOHTAaKTOpoB M Jip.). CriocoObl MX BBIABJIEHUS, MPEIYNpeKaAeHUst U ycTpaHeHus. COopka u
PETyJIMPOBKA OTAEIBHBIX Y3JI0B M COOPOYHBIX EIMHUII 3JIeKTpooOopynoBaHus. [IpoBepka cxeMbl BHYTPEHHHX
coe/lMHeHHH armaparypbl. OOHapy)KeHHE U YCTpaHEHHE MECT IOBPEeXICHUS M30MHu. PeMOHT u cOopka
IIeTKo/iepKareseil. Mzrorosnenye 1 mabpeHue KOHTakToB. Pa30opka 1 BbIBepKa KOHTAKTHBIX KOJIEL.

PemoHT 1 cOopka npenoxpaHuTeseil, MarHUTHBIX ITyCKaTeNlei, KOHTaKTOPOB, KOHTPOJLIEPOB, pelle,

3JIEKTPOHHBIX YCTPOWUCTB U JIp.



IIpoBepka CONPOTHBIICHUI CHJIOBBIX IIENECH, CETEH YNpaBJIEHWS, OCBEIICHHS W CUTHAJIM3ALUU.
OnpeneneHre MeCT TOBPEXKICHHS, pas3lielika KaOelel W ycTpaHeHuWe HewcnpaBHOCTeH. [lyck MexaHW3MOB.
[Tpoepka pabOTHI MEXaHM3MOB Ha XOJIOCTOM XOJy U MOJT HArPy3KOM.

Iopsimok mpoBepku PHOOPOB OE30TACHOCTH.

Kontponb kadectBa pemoHTa KpaHoB. OQopMiieHHE TEXHHYECKOM TOKYMEHTAIlud Ha PeMOHT. Mepbl
0€30MacHOCTH P PEMOHTE U MCITBITAHUY MEXaHMYECKOU U AJICKTPUIECKOM YacTel KpaHa.

Knaccudukaimst rpy303axBaTHbIX MPHUCIIOCOONEHUI MO0 HAa3HAUEHUIO M CrocoOy yAepkKaHus u
OCBOOOXICHUS TPY30B.

[TpucnocoOnenust Uil pyYHbIX, MEXAaHMYECKUX M aBTOMATUYECKHUX CIIOCOOOB CTPOIOBKH, 3aXBara,
T0/IXBaTa U PACCTPOIIOBKH, Pa3KUMa U OCBOOOK/ICHUS TPY3a.

['py303axBaTHBIC IPHCHIOCOONICHHUS] C MEXaHUYECKUM M aBTOMAaTUYECKUM MPHUBOIAMH 3aMBIKAIOIINX U
Pa3MBIKAIOUMX YCTPOUCTB. [ IpHHIMIT IEICTBUS YKa3aHHBIX YCTPOKCTB U 3aXBATOB U HAJEKHOCTb YICP/KaHUS UM
TPY30B.

YcrpoiicTBa, CTpaxyrolme B Ciydae 0TKa3a aBTOMATHIECKUX MPUCIIOCOONICHU .

TpeboBanwst [IpaBrt K rpy303axBaTHBIM IPUCTIOCOOICHUSIM, B TOM YHCIIE C aBTOMATHYECKHM TPUBOZIOM

3aMBIKAIOIIMX W pasMbIKalOIMX — ycTpodctB. Ilopsmok  ocmoTpa W OpakoBKM — Ipy303aXBaTHBIX

IPUCTIOCOOICHUH.
TemaTHyecKkuii IVIaH U
nporpaMma
MPOU3BOICTBEHHOT0 00yYeHHs
TemaTnueckuii NJIaH
Ne /i Tema KommuaectBo yacoB

OOy4eHue B y4eOHOM rpynme

L O3HaKOMIIEHHE C IPOM3BOACTBOM, HHCTPYKTAX IT0 OXPaHE 4
Tpyaa.
O0Oy4enue Ha paboyeM MecTe

2. [TpakTyeckoe 03HAKOMIIEHHE C KpaHaMH TTOBBIIICHHOM 20
Ipy30I0JbEMHOCTH

3. OO0y4eHue MpOoU3BOACTBEHHBIM ONEpalysiM U pabodurM IpremMam, 94

BBITIOJIHAEMBIX HA KpaHax TIOBBIIIICHHOM TPYy30I1OABEMHOCTHU




CaMOCTOSTEIbHOE BBINOIHCHHE pa60T B KQ4CCTBC MallIMHUCTa 124

KpaHa (KpaHOBIIUKA), OOCITY>KUBAIOIIIETO KPaHbI MOCTOBOTO

TUMa 6-T0 pazpsaa.

[IpoOHas (kOHTpOJIbHAS) paboTa

HToro: 242

IIporpamma

Tema 1. O3HaKoMIIeHHE C IPOU3BOACTBOM, HHCTPYKTAX IO OXpaHe Tpyaa

O3HakoMJIeHHE ¢ TIPEANpHATHEM, LEXOM, MpPaBWIAMU BHYTPEHHEIO TPYAOBOTO pacrlopsiaka U
peXUMOM paboTHI B 11exe. VI3ydenne MHCTPYKIMH TI0 OXpaHe TPYAaA.

OOIee 03HAKOMIIGHHE C MTPOSKTaMU MPOM3BOJICTBA PabOT KpaHAMH (CXeMaMHU CTPOIIOBKH TPY30B,
TEXHOJIOTMYECKIUMHU KapTaMu | JIp.), oOecriedeHusi pabodyero MecTa MHCTPYMEHTaMH, TPUCTIOCOOTICHUSIMUA 1
MarepHaIaMy.

OOs3aHHOCTH ~ KPAaHOBIMKA B  COOTBETCTBUM C  KBAIM(UKAMOHHOW  XapaKTEPHUCTHKOM.
OTBETCTBEHHOCTh KPAHOBIHMKA 32 MCIPABHOCTh KpaHA, MPABWJIBHOCTH TPAHCHOPTUPOBKU TIPY30B. Mepsl
6e3onacHocT Tipu padorte. [Ipuemka pabodero mecra mepen HadajJoM pabOThl U Clladye ero Iocie ee
OKOHYAHUSI.

3HayeHre TOBBINICHHUs KBamM(uKamuu padounx. OCBOGHHWE HOBOM TEXHMKHM W TEPEIOBOH
TexHoJoruy. (O3HAaKOMJICHHE C TMPOrPaMMOi  'TIPOM3BOJCTBEHHOTO OOYYEHHUS TpU MOBBIIICHUU
KBaJIM(DUKALINH.

O3HakomyIeHHE € KBaJM(UKAIMOHHOW XapaKTEpUCTHKOW KpaHOBIIMKA (MAIMHUCTA) KPaHOB

MOCTOBOT'O THIa 6-TO pa3psifa ¥ MPOrpaMMOM IIPOU3BOJICTBEHHOTO O0yUYEHHUS.

Tema 2. IIpakTiyeckoe 03HAKOMJIEHHE ¢ KPAHAMH IOBBIIIEHHO# TPY30M0TbeMHOCTH

Kpanbl MOCTOBOro THMa, MX MEXaHU3MBI, AEKTPOOOOPYIOBaHHUE, HEKTPOAIapaTypa, MpHOOps! 1
yCTpoiicTBa 0€30MaCHOCTH, KPAHOBBIE ITyTH.
I[TpoBepka TEXHUYECKOTO COCTOSIHMSI KPAHOB, MX MEXaHM3MOB, TOKOIMOJBOJA, 3JIEKTPOOOOPYIOBaHM,
MIEKTpOANIIapaTypbl 1 NPUOOPOB OE30MACHOCTH M KPAHOBBIX MYTEH.
IIpoBepka ToKOIoaBOMA.
BusyanbHblii OCMOTp M IIPOBEpKa 3alMTHOIO 3a3¢MJIEHHMS C HM3MEPEHUEM  COIPOTHUBIICHUS
3a3eMJISIIOLIUX [IPOBOJHUKOB MPHOOPOM [UIs M3MEPEHHSI MIBIX CONpPOTUBNIEHUH. O3HAKOMIIEHHE C XapaKTepoM

HPEICTOSIIMX paboT M OCOOCHHOCTSIMH I'PY30B.

Tema 3. O0y4yenne NPON3BOACTBEHHBIM ONEPALUSAM W pa0oYnM NpHeMaM, BBITIOIHACMbIM KPAHOBILMKOM



6-ro pazpsiia Ha KpaHax MOBBIIIEHHOH IPY30M0AbEMHOCTH

CriocoObl onpezeneHusi MacChl TPy30B MO MX BHEIIHEMY BHIY, MapKUpPOBKE M 10 JOKyMEHTaM (10
yepTekaM U 1p.). Pasnmuunble BUIBI M THUIBI TPY303aXBaTHBIX MPUCIIOCOONIEHHH 1 MpaBWIIA MOJIB30BAHUS UMH.
CrocoObl CTPOMOBKH M pac-CTPOroBKH. Jlpyrue crocoObl yaepkaHus U OCBOOOXKAEHUs Tpy30B. OcBoeHMe
NPUEMOB 3HAKOBOW CUTHAIM3ALIMU [IPU TTOABEME, IIEPEMELLIEHUH U YCTAaHOBKE IPY30B KpaHaMHU.

Bemonnenue (moj pyKOBOACTBOM HHCTPYKTOpPA) MPHEMOB yIpapieHHus KpaHamu. [lombewm,
NIEPEMEILIEHNE M YCTAHOBKA PA3IMUHBIX IPY30B C MHCIIONB30BAHMEM BCEX BO3MOYKHBIX BHJIOB CBEMHBIX
Ipy303aXBaTHBIX MPUCIOCOOJICHUH, BKITIOUast rpeiihepHbIe 3aXBaThI, SJIEKTPOMArHUTHBIE IIAHObI 1 1.

OCHOBHBIC BHIbI HEUCIPABHOCTEH MEXaHMYECKOTO U AJIEKTPUYECKOro O0OOpYZIOBaHMS KpaHa,
YCTpaHEHHE KOTOPBIX BXOUT B 00513aHHOCTH KPAHOBIIIHKA.

[Topsinok nepruoanYecKoro 0OCMOoTpa U IMPOBEPKA MEXAHMUYECKON M IIEKTPUYECKON 9acTel KpaHa Iepest
HavaJjioM paboT M B MPOIIECCE UX BHITIOJHEHMSI.

OcMOTp 1 MOATOTOBKA K paboTe MEXaHM3MOB KpaHa, JIEKTPOOOOPYI0BAHUS U AIIEKTPOAITIapaTypsl (TIpu
©KECMEHHOM TEXHUYECKOM OOCITY>KUBAHHH, BHIIOIHIEMOM KPAHOBIIIUKOM).

BrmonHenne KpaHOBIIMKOM (IO PYKOBOJICTBOM HHCTPYKTOpPA) TEXHHUUECKOTO OOCITYXKUBAHUS U
IKCIUTYaTal[MIOHHOTO PEMOHTA.

Cobmonenue TpeOoBaHMII OE30MAaCHOCTH M AIEKTPOOE30MACHOCTH MPH OCMOTpE, TEXHUYECKOM

00CITy>KUBaHUH 1 peMOHTE KpaHoB. CoOIoieHre TpeOOBaHU M MHCTPYKIIUH 110 OXpaHe TPpy/a.

Tema 4. CamocrosiTe/ibHAsi padoTa B KadecTBe KPAHOBLIMKA 6-T0 pa3psia HA KPaHAX INOBBIIICHHOM

rpy30N0AbeMHOCTH

CamocTosiTenTbHOe BBITIONTHEHHE (11071 HAOMIOICHHEM HMHCTPYKTOpA) BCEX BUIIOB PadOT, BXOMSIMX B
00513aHHOCTH KPAHOBIIHKA O-TO paspsizia.

3aKperieHue M COBEPIIEHCTBOBAHNE HABBIKOB YMPABJIECHUS KpaHa MOBBIIIEHHONW IPY30IMOIbEMHOCTH.
[Torbem, nepemMerieHre 1 YCTaHOBKA IPY30B.

OcBoeHme nepesIoBbIX METOJIOB TPy/a M OpraHu3aluy pabodero Mecra. Yvactue (1oJ] HaOmoieHueM
MHCTPYKTOpPa) B BBINOJIHEHUM CIOKHBIX PadOT, TPeOYIOIMX MOBBIIICHHOH OCTOPOKHOCTH, C HPUMEHEHHEM
PA3MUHBIX TPY303aXBaTHBIX MPUCIOCOOTIEHUH (MEXaHWYECKUX, aBTOMAaTWUECKMX W Tpei(epHbIX 3axXBaroB,

MarHUTHBIX a0 U 1p.).



PEKOMEHIYEMAS JINTEPATYPA

[IpaBiia ycTpolicTBa 1 6€30IaCHOM dKCILTyaTaluu rpy3onoabEMHbIX kpanos (116 10-382-00)
®denepanmbHBI 3aKOH «O TPOMBIILICHHONW O€30MacHOCTH OMACHBIX IMPOU3BOJCTBEHHBIX OOBEKTOBY» OT
21.07.97 Ne 116-®D3 (¢ usmenenusimu Ha 18.12.2006 1. Ne232-D3).

[pukas denepambHOM CITY>KOBI 10 SKOJIOTHYECKOMY, TEXHOJIOTMIECKOMY U aTOMHOMY Ha30py ot 29.01.07
Ne 37 «O nopsizike TOArOTOBKH 1 aTTECTAIliH paOOTHUKOB OpraHu3aIiii, moaHaa3opueix denepanbHoi
CITy’K0€ 10 IKOJIOTUYECKOMY, TEXHOJIOTMYECKOMY 1 aTOMHOMY Ha/I30PY».

[TonoxeHue o mopsiiKe TEXHUYECKOTO pacciieIOBaHUs MPUUMH aBapHii Ha OMACHBIX MPOU3BOJCTBEHHBIX
obwekrax (P 03-293-99).

[TocranoBnenne MunucrepcTBa Tpyaa u conuanbHoro pazputusg PO ot 24.10.2002r.Ne 73 « I lonoxxenue
00 0COOEHHOCTSX paccie0BaHUs HECYACTHBIX CITy4aeB Ha MPOU3BOACTBE B OT/IENBHBIX OTPACISIX U
OPTaHU3ALUSIX)

[TpousBoaCcTBEHHAS MHCTPYKIIUS JJIs1 KPAHOBIIIMKOB (MAIlIMHUCTOB) MO O€30MAaCHOM SKCILTyaTaIiu
CTPEJIOBBIX CAMOXO/THBIX KPaHOB (aBTOMOOMIIbHBIX, THEBMOKOJIECHBIX, HA CHEIIIIACCH aBTOMOOMIIEHOTO
THIIa, T'YCEHUYHBIX, TPaKTOpHBIX). PJ] 10-74-94 ¢ m3menenmssmu Ne 1 (P/IU 10-426(74)-01)

TumnoBast MHCTPYKIUS ISl KPAHOBIIMKOB (MAIIMHUCTOB) 1O O€30MaCHOM IKCILTyaTallii MOCTOBBIX U
KO370BBIX KpaHoB. PJ[ 10-103-95

[IpaBuna noxxapuoit 6ezomacHoctu B PO. TII1501-03.
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