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1. HACHIOPT INTPOI'PAMMBI TIPO®PECCUOHAJIBHOTI'O OBYYEHUA

1.1. O6n1acTe npuMeHeHHs NPOrpamMMbl NPo¢ecCHOHATBHOI0 00yYeHHs

Pabouas mporpamma npegHasHadeHa st moarotosku padbounx B [TAO « CUJIOBBIE MAIIIMHBI»

no podpeccun OKTIT/IP Ne 13229 «Ky3Her [mTaMImoBIIUKY.

1.2. HopmaTuBHO-IpaBoBbie OCHOBAHHMS NPOrpaMMbl NPo¢ecCHOHAIBHOr0 00y4eHust

JanHast mporpamMma pa3padoTaHa B COOTBETCTBHUU C HOPMATUBHOMN 0a301 JTOKYMEHTOB:

e 3akoH 00 obpazosannu Poccuiickoit @eneparuu Ne 273-D3, ¢t.76;

e Ilpuxa3z MunoOpHayku Poccuu ot 18.04.2013 N 292 (pen. ot 27.10.2015) "O06 ytBepxkaeHUn
ITopsinka opraHu3alMd W OCYLIECTBIEHHs OOPa30BATENBbHON IESTENbHOCTH IO OCHOBHBIM
nporpamMam mnpodeccuoHanbHoro oOydenus" (3apeructpuposano B Muniocre Poccun
15.05.2013 N 28395), (¢ usameHnennsimu Ha 27 oktsa0ps 2015 rona)

o Obmepoccuiickuii knaccupukarop npodeccuii padbodnx, MOMKHOCTEH CIyKaluX U Tapu(HbIX
paspsinoB OK 016-94 - mpodeccust OKIITIAP Ne 13229 «Ky3Hen mTaMmoBIIUKY.

1.3. lleqn 1 3agaun mporpamMmsbl NPo¢eCcCHOHATIBLHOT0 00y YeHUs

Llenpt0 mporpaMMmel SIBISIETCSI OCBOCHHE OOYYarOIMMMUCS OCHOBHOTO BHIA NPOQeCcCHOHATBHON

nestenprOoCcTH (BIIJ]): BrimomHerne ropsiuei mTaMnoBKH MPOCTBIX U CPEIHEH CIOKHOCTH JeTale.

3ana4yu NporpaMmsl:

o MOATOTOBKA MPO(GECCHOHANBHBIX KaJpOB, OPHEHTHPOBAHHBIX HA BBICOKOTEXHOJIOTHYHOE

MPOM3BOICTBO, MPUMEHIEMOE Ha MPEANPUATHH,

. BHEPEeHUE Pa3padOTaHHBIX OOpPA30BATENbHBIX TEXHOJOTHH B MOATOTOBKY pPadOYUX KaIpoOB

COBMECTHO ¢ npeacrasuresimu [T10Y.

1.4. Koin4ecTBO 4acoB HA 0CBOEHHE MPOrpaMMbl NPogecCHOHATBHOI0 00yYeHHs
MaKkCUMaJibHasl yaeOHasi Harpy3ka oOydaromerocs: — 431 gac, BKIrOUast:
e 00s3aTenpbHON ayUTOPHOM yueOHOM Harpy3ku odydaromerocs — 83 4aca,
e  npakTuku (yueOHOH, MPOU3BOACTBEHHOH) — 348 "acos.
1.5. TpeGoBanus Kk pe3yJbTataMm o0y4eHuUst
PesynbraToM OCBOEHHsI MPOrpaMMbl MPOPECCHOHATBHOIO OOyUYEHHs! SIBJISETCSl OBJAaIEHHUE
oOyuaromumucst BuzpoM mnpodeccuonansHoil pestenbHocTH (BIIJ]), KOTOpBI  COOTBETCTBYET
TpeOOBaHUAM TMPOPECCHOHATBPHOTO CTaHIAPTAa U CONEPXKHUT TPeOOBaHMUSA K TPYAOBBIM ACHCTBUSIM,
YMEHUSIM H  OCHOBHBIM 3HAHUSM, HEOOXOMUMBIM UL  BBIMOJIHEHUSI PO ECCHOHAIBHO-

KBaJM(PHKALMOHHBIX O0s3aHHOCTEH.



KpanuduxanuoHHasi XapakTepucTHKA Ky3Hela-IITAMIIOBIIHKA S-ro pa3psaaa
KY3HeY-umamnosuux 5-20 paspsoa 00191cen 3Hamb:

KHHEMATHYE€CKHUE CXEMbl MOJIOTOB, MPECCOB, TOPU30HTAIBHO-KOBOYHBIX MAIIUH Pa3JIMYHbIX
CHUCTEM,

KOBOYHBIE CBOWCTBA CTAJIEH Pa3IMYHBIX MapOK, [IBETHBIX METAJJIOB U CILIABOB;

TEMIIEpaTypy Havasia ¥ KOHLIAa KOBKH METaJlIa;

KOHCTPYKIIMIO aBTOMATUYECKUX U MOJYaBTOMATUYECKUX JTUHUIN

KY3HeY-umamnosuux 5-20 paspsaod 00ICen ymems:

BBITIOJIHATD LITAMIIOBKY CJIOKHBIX A€Tajeld Ha MOJIOTax ¢ MacCOM Majaroliux 4JacTeu csbime 1,5
10 3 T M Ha MEXaHMYECKHUX KOBOYHBIX Mpeccax ycuiaueM cebime 8 no 15 MH (ceeime 800 no
1500 tc);

OCYILECTBJIATL FOPSIUYIO IITAMIIOBKY - BBICAAKY CJIOXKHBIX JIeTajle Ha FOpU30HTAIbHO-KOBOUHBIX
MamuHax ycuimeM cabiie 2 1o 12 MH (cBbime 200 o 1200 Tc);

OCYILLECTBJISATh LITAMIOBKY MNPOCTBIX U CPEOHEW CJIOKHOCTH AE€Tajed Ha MOJIOTaX € Maccoil
MaA0IINX YacTe 3 T M HA MEXaHMYECKUX KOBOYHBIX mpeccax ycmiueM cebime 15 MH (1500
TC),

OCYILECTBJATh IITAMIIOBKY - BBICAJKy IPOCTBIX M CpeAHEll CIOXHOCTH JAeTalell Ha
rOPU30HTAJIbHO-KOBOYHBIX MaIIHax ycwineM cebime 12 MH (1200 Tc);

BBITIOJIHITH THOKY JeTajell M 3arOTOBOK Ha T'OPHU3OHTABHO-THOOYHBIX Tpeccax (Oyibaosepax)
ycuneM cBbitre 3 MH (300 tc),

OCYILIECTBJIATh IITAMIIOBKY CIIOXHBIX JeTaliell Ha (PUKIMOHHBIX M KPUBOIIUITHBIX MPECccax
ycuneM cBbitre 3 MH (300 tc),

BBIMOJHATh MPAaBKy Ha MOJOTaX C MAacCO MajaroliuX YacTed CBhIIlE 8 T U HA MEXaHUYECKHX
KOBOYHBIX Ipeccax ycuiueM carie S0 MH (5000 tc);

OCYILECTBJATh INTAMIIOBKY CJIOXKHBIX JeTajedl U U3Jenuil Ha [OJyaBTOMAaTHUYECKUX U
aBTOMATUYECKUX JINHUSIX



2. BBIITNCKA N3 YYEBHOI'O IVIAHA ITPOI'PAMMBI TPO®ECCHUOHAJIBHOI'O

OBYUEHUA
HanmenoBanue pa3ae/ioB, TMCIUIIIAH Bcero B rom smese
Ne n/m H TeM q4aCcoB TEOPHUS TIPAKTICL. @opra KouTpOsI
JAHATHA
OIL.00 | Obuienpoheccuonanvuwtii yuri 51 30 21
OI1L.01 Oxka3zaHue rnepBoi MOMOIIH 3 0 3 3auer
MOCTPaJaBIINM
OxpaHa TpyZa U TEXHUKa
OIN.02 | 6e3omacHocTu. OxpaHa 8 6 2 3auer
OKPYKaroIIeH cpenbl
OI1.03 | MarepuanoBeneHue 8 6 2 3ager
OI1.04 JIONyCKHU U TEXHUYECKHE 16 10 6 3auer
WU3MEPEHUS
OILO0S | YreHue yepTexked U CXem 8 2 6 3auer
OIL06 | DieKTpOTeXHUKA 8 6 2 3auer
11.00 ITpodeccrnoHaNbHBII UK 380 26 6
H3rorosaenue gerajeili KOBKOM
I1IM.01 10 CTAAUAM TE€XHOJIOTHYECKOro 32 26 6 3
npouecca
MIIK.01.0] O6opy;[?BaHHe U TEXHOJIOTUS KOBKH 3 2% 6 3auer
aeranen
1701 Hpaxmuxa (yuebuas, 348 - 348 Jauer
npoU300CMEeHH A1)
Hmozo 431 56 27
HUrorosasa arrecranusa
KpanuduxannoHHIH 3K3aMEH 8 - -
Kanenpapuslii yueOHb1i rpadux
Hackl
160 | 160 111
1. 2. 3. 4. 5. 6 7 8. 9 10. 11.
TO | TO | TO | YU | ¥II | mm | IO | 1o 11 1T 1
8 8 Vi1 8 11 8 8 8 8 8 8

TO  -Teoperndeckoe oOydeHne
VII - yueOHas mpakTHKa
IIII - npou3sBOACTBEHHAs MPAKTUKA

3. YCJOBHS PEAJIN3AIIMU PABOYEN ITPOI'PAMMBI PO®ECCHOHAJIBHOT'O
OBYYEHUA

3.1. Iporpammel yueOHbIx aucuunaud/IIM

3.1.1. Oo6menpodeccHOHAIBHBINH LHUKJI



N3 Hux
Ne Bcero | mpakTuuec dDopma
Koa, HaumeHoBaHHe TUCHUITTUHBI
n/m 4acoB KHue KOHTPOJIA
3aHATHSA
1 OI1.01 OxazaHue nepBoii IOMOLIU 3 3 3auer
MOCTpaiaBIIuM
) OI1.02 Oxpana Tpyna 1 TEXHUKA OE30MaCHOCTH. 3 ) 3auer
' OxpanHa OKpy’Karomei cpenbl
3. OI1.03 MarepuanoseneHue 8 2 3auer
4. OI1.04 lonycku U TEXHUYECKUE U3MEPEHUS 16 6 3auer
5. OI1.05 Yrenue yepTexeil u cxem 8 6 3auer
6. OI1.06 DnexTpoTexHUKa 8 2 3auer

TEMATI/ILIECKI/II\/:IJ IVTAH U TTPOTPAMMA
OI1.01 «<OKA3AHME ITEPBOU ITOMOIIU ITOCTPA JABIIIMM»

Ne Templ Kon-Bo
TE€MBI 4acoOB

1. ITepsast noBpaueOHAas TOMOIIb, €€ TPUIHHBI 0,5

2. Ilepsasi noMoIe Ipy TPABMax 0,5

3. Knunnueckas cmepts u ee npusHaku. CepaeuHo- JerouyHas peaHuMalusl 1

4. Tepmunsl u onpenenenus. OpraHu3anus TPAHCIIOPTHPOBKH OOJIBHOTO 0,5

5. KoHTponpHbIE BOIPOCH! 0,5
NUTOrO 3

Tema 1. IlepBast noBpadeOHast MIOMOIIb, €€ TPUIHNHBI

llepsas 0oepauebnas nomows — 3TO KOMITIEKC MEPOTIPUSTHH, HAMPABJICHHBIX HA BOCCTAHOBJICHUE
WM COXPAHEHHE KU3HU U 3JI0POBbsI MOCTPaAaBIiero. Ee MomkeH OKa3bIBaTh TOT, KTO HAXOMUTCS
PSIIOM C MOCTPaaBIIMM (B3aMMOIIOMOIIIB), WJIH CaM TIOCTPaNaBIINi (CAMOTIOMOIIb) A0 MPUOBITHS
MEIUIIMHCKOTO PabOTHHKA.

Tema 2. IlepBas nomoIb npu TpaBMax

Buneb! Tpasm
ITocnenoBarenbHOCTh AEUCTBUIN NMPU OKA3aHUHU NEPBOM MOMOLIY MOCTPAJaBIIEMY:

- yCTpaHEHHWE BO3JCHCTBUSI HA OPTraHM3M TIOCTPAJABIIETO OMACHBIX W BPENHBIX (DAKTOPOB
(ocBOOOXKIEHNE €r0 OT MEHCTBUS SJICKTPUUECKOTO TOKA, TallleHUe TOPSIIed ONeK/bl, H3BJICUEHUE U3
BOIBI U T. 11.);

- OLICHKA COCTOSTHUS MOCTPAIaBILIETO;

- ompeneNieHne XapakTepa TPaBMbl, CO3AAI0INeH HAMOONbINYIO YIPo3y JUISl *KU3HU MOCTPAIaBIIeTo, 1
MMOCJIEAOBATEIPHOCTH AEUCTBUH 110 €ro CHACEHHUO,

- BBIMIOJIHEHNE HEOOXOAMMBIX MEPOMPUSTHI MO CHACEHHI0 TOCTPAJABIIETO B MOPSAKE CPOYHOCTH
(BOCCTAHOBJIEHHE TPOXOAUMOCTH JBIXaTEJIbHBIX IMyTeH, MPOBEACHUE HCKYCCTBEHHOTO IBIXAHMUS,
HApy’)XKHOTO Macca’ka CepAla;, OCTAaHOBKAa KPOBOTEYEHHUsS, HMMOOIIM3ALMS MeCTa TMepesioMa;
HAJIOJKEHHE MOBSI3KU U T. I1.),

- TMOAAep:KaHWe OCHOBHBIX JKU3HEHHBIX (DYHKIMN MOCTPAAABIIEr0 IO MPUOBITHUS METUIIUHCKOTO
MepPCOHAIA,;

- BBI30B CKOPOW MENUIMHCKOW MOMOINU WJIM Bpada JuOO MPHUHSITHE Mep sl TPaHCIOPTHUPOBKHU
MOCTPAAABIIETO B OJIMKANINYIO METULIMHCKYIO OPTaHU3AIHIO.



Tema 3. Knunuueckas cmepthb U ee npuszHaku. CepaeyuHo- JerouyHas peaHuMalus

[Ipu3Haky, MO KOTOPBIM MOMKHO OBICTPO ONPENEeNIUTh COCTOSHHE 3I0POBBSI IOCTPAAaBILIETO,
ciaenyromue. Kommieke peanuManuoHHbIX Meponpusituil. MckyccrsBeHHoe apixaHue. HapyskHblid
MacCaxx cepaua.

4. Tepmunsl u onpenenenus. OpraHu3anus TPAHCIIOPTUPOBKH OOJILHOTO
HpI/I HECUYACTHOM CJIydaec HGO6XOI[I/IMO HE€ TOJIbKO HCMCAJICHHO OKa3daTb IOCTPaAdaBLICMY
noBpayeOHYI TOMOIIb, HO U OBICTPO M MPAaBWIBHO AOCTAaBUThL €ro B Omukaiiimee jeueOHOE
yupexnaenue. HapylueHue nmpaBusl MEPEHOCKU U MEPEBO3KM MOCTPANABLIEr0 MOXKET MPUHECTH €My
HEMONPaBUMBIN BpeNI.
TEMATUYECKUU IVTAH U ITIPOTPAMMA
OI1.02 «OXPAHA TPYJJA U TEXHUKA BE3OITACHOCTH.
OXPAHA OKPYXXAIOIIEHA CPE/IbI»

Ne Tembl Kon-Bo
TEMBbI 9acoB

1. OxpaHa Tpyna. besonacHOCTb TpyZAa Ha NPEANPUITHH, B LIEXY 2

2, IToxapHast 6€30MacHOCTh. DNIEKTPOOE30MacHOCTh 2

3 [Ipon3BoACTBEHHAS] CAHUTAPUS M TMIHEHA TPyaa paOOTHUKOB. 2

' [Tpodunakruka npodeccHOHATBHBIX 3a00J€BaHUN 1 TPABMATH3MA.

4. OxpaHa OKpy’KaroLIeH cpenbl 2

HUTOI'O 8

Tema 1. Oxpana Tpyna. beonacHocTb Tpyaa Ha NpeANpUATUN

3akoHOAaTeNbHble M HHbIE HOPMATHBHbIE [PAaBOBble aKTbl IO OXpaHe Tpyla.
I'ocynapcTBeHHBIH Ha30p U KOHTPOJIb COONFOICHUS 3aKOHOATeNbCTBa 00 oxpane Tpyaa. Tpynosas
U NPOU3BOACTBCHHAA JUCLIUILIINHA.

OOwmme TpeOoBaHuss 0Oe30MacHOCTH. ABapHuH, HECYACTHBIE Ciydad, NpodecCHOHANbHbIC
3abosneBanus. [lopsinok paccienoBaHus U ydera. MepompusiTusi Mo MpouIakTUKe TpaBMaTH3MA U
npod3zaboneBaeMoCTH. OcHOBHbIE TEXHUYECKHE MEPOTIPUSITHS o npodHIaKTHKE
MPOU3BOACTBCHHOTO TpaBMAaTU3Ma: OI'PAXKACHUA, YCTAHOBKA MMPEAOXPAHUTECIIBHBIX U 6J'IOKI/IpOBOLIHbIX
YCTPOUMCTB Ha OOOPYIOBAHUH, UCTIONb30BAHUE CPEACTB MHIUBUAYATHHONW U KOJUIEKTUBHOM 3aIUTHI.
HHcTpykTaxu no npodeccusiM, BuaaM padboT, paboOT MOBBIIIEHHON OMacCHOCTH. Mepbl 6€30MacHOCTH
IPU SKCIUTyaTaluud OOOpPYHOBAaHUS, NPHCIOCOONEHUH, CTAHOYHOIO W CIIECAPHOTO HMHCTPYMEHTa,
THEBMOMHCTpYMeHTa. TpeOoBaHuss Oe30macHOCTH Tpyda NPU SKCIUTyaTallid TPAHCIOPTHBIX U
IPY30MOABEMHBIX CPEICTB, KOTJIOB, TPYyOONPOBOIOB, COCYAOB, paOOTAalOmMX IOA [aBJICHUEM,
ra3oBOro XO3SICTBA. XapaKTep HECUACTHBIX CJy4ac€B, MNPHUYMHBI WX BO3HUKHOBCHUA W MCEPLI
npoHIaKTHKH

Tema 2. Dnexkrpobe3onacHocTs. [ToxkapHas 6e30macHOCTD

Tpebopanust 3JIeKTPOOE30MaCHOCTH. [IpaBua Oe3omacHOI paboThl c
3NEKTPUPHUIUPOBAHHBIMU MPHUCIIOCOONEHUSIMHA, HHCTPYMEHTAMH U MPUOOpaMH. DJIEKTPO3AIIUTHBIE
CpencTBa W MpaBuUiia MOJb30BaHUsA UMU. llepBas momolnb MpU MOPa’KEHUHU 3JIEKTPOTOKOM. Mephl
nokapHoi npodunaktiku. IIpoTrBonoXkapHbIi pexxuM Ha mpou3BoacTse. IlpaBuna noseneHus npu
noxape. Cpeacrsa noxkaporyiuenus. IIpoTuBonoxkapHble MOCTHI.

Tewma 3. [Ipon3BOACTBEHHASI CAHUTAPUS U THTHEHA TPYa paboUunX.
IIpo¢unakTuka TpaBMaTH3MA



OCHOBHBIE OMNACHbIE W BpeOHblE MPOU3BOACTBEHHBbIC (HAKTOPBI YCJIOBHH  TpyAa:
MNPOU3BOACTBCHHAA IIblIb, TOKCHUKOJIOIMA BPCAHBIX BCLICCTB, ILHOYM, BI/I6paL[I/I$I3. BOSI[GP'ICTBI/IG
BPEIHBIX TMPOU3BOJACTBEHHBIX (DaKTOPOB Ha opraHu3Mm uejnoBeka. CoOmroneHue pabOTHUKAMU
TpeOOBaHMH 1O JMYHOH THTHMEHe, TMNPUMEHEHHE COOTBETCTBYIOLIMX IPEIOXPAHUTENbHBIX
MPUCTIOCOOJICHHIA, CIEOAEKbI, CIeNO0YBU, 3alIUTHBIX MACT, CPENCTB MWHIWBUAYAJTbHOW 3aIUTHI
rjas, OpraHoB AbIXaHHA. HpeHOCTaBHeHI/Ie KOMIICHCALIUU M JIBI'OT 3a TAXKECIIbIC pa60TbI n pa60TbI C
BPE€OAHBIMU U ONMACHBIMU YCJIOBUAMU TPyAa.

CanurtapHo-ObiTOBOE U JeueOHoO-poduiakTuyeckoe  obcnykuBaHne  PabOTHUKOB.
MenuimHckre ocMOoTpbl. OKa3zaHue mepBoil J0BpadeOHOM TOMOIIH MOCTPaIABIIEMY .

Tema 4. Oxpana OKpy:KaromIei Cpeabl

PeweHuss mpaBUTENbCTBA MO OXPaHe MPUPOABI U PALMOHAJIbHOMY MPUPOAOIOIb30BAHHUIO.
AQMUHUCTpaTUBHAS U IOpUANYECKasl OTBETCTBEHHOCTb PYKOBOAUTENEH IPOU3BOJCTBA U IPaKIaH 3a
HapyIllIeHus B 00JIaCTH PALIOHAIBHOTO MPUPOIONOIB30BAHIS U OXPAaHbI OKpYsKaromei cpensl. Coop,
peresepanys U yTHIIN3aLUs OTPaOOTaHHBIX BPEIHBIX U TOKCHYHBIX OTXO/OB IPOU3BOACTBA.

TEMATUYECKUU ITJTAH U ITPOT PAMMA
OI1.03 <cMATEPUAJIOBEJEHUE»

Ne Tembl Kon-Bo
TEMBI 4aCOB

1 OcHOBHbIE CBENIEHUs O CTPOCHUU MeTaJI10B U TEOPHH CIIIABOB CaoiicTBa 3
METAJIJIOB U METOJIbl UX MCIIBITAHUM

2. Uyryssel. Ctanu. [{BeTHBIE METAJUIBI U UX CILIABbI 2

3 Tepmuueckas 1 XUMHKO-TepMHUecKasi 00paboTKa METaIOB U HX )
CIIJIAaBOB

4. TBepable CIIaBbl, MUHEPAJOTHYECKHE U MOPOLIKOBbIE MAaTEPHAIIbI 2
nToro 8

Tema 1. OcHOBHBIE CBCACHUSA O CTPOCHUUN MECTAJJIOB U TCOPUHU CITJIABOB.
CBolicTBa METAILJIOB U METOABI UX UCHBITAHUH

ITonsatue o meramnax. YUepHble U 1iBeTHbIE MeTaUIbL. [IoHATHE O KPUCTANTNYECKON CTPYKTYpe
METAJJIOB, BHAbl KPUCTAUIMYECKMX PEIIETOK META/JIOB, BJIMSHUE CTPYKTypBl METAUIOB Ha HX
cBoiicTBa. MeTonbl M3y4eHMs] CTPYKTyphl MeTayioB. OCHOBHBIE CBEIEHUs U3 TEOPUU CILJIABOB.
XKenesoyrneponucrole cruaBel.  OmeHKa KadecTBa META/UIOB. (PHU3MUECKHE, XHUMHYECKHE,
MEXaHUYeCKHE U TexXHoJorudeckue cBoicTBa. (OCHOBHbIE BHABI MEXAaHMYECKUX HCIBITAHUI.
HcneltaHuss Ha NPOYHOCTB. Mpenesl TeKy4eCTH M MPeAes MPOYHOCTH, yAapHas Bs3KOCTb. MeTomsl
u3MepeHus: Teeproctn. OOO3HAYEHHE OCHOBHBIX XapaKTEPUCTUK MEXaHUYECKHMX CBOWCTB Ha
4epTeKax.

Tema 2 Uyrynsl. Ctanu. L{BeTHbIE METAIITBI U UX CIUIABBI

OCHOBHBIE CBEACHHs O MPOU3BOJACTBE 4YyTryHa. Bumbel uyryHOB: Oenblii, cepblil, KOBKHIA,
BBICOKOMPOYHBIN, aHTUQPUKUUOHHBIA. CocTaB, CBOHCTBA W MAapKHPOBKA YYyT'YHOB. BiwsiHue
npuMecell Ha cBoiicTBa 4yryHoB. OOnacte npumeHeHHs 4yryHOB. CrocoObl MOJYYeHUs CTau:
KOHBEPTOPHBIN, MapTEHOBCKHH, B JJEKTPOHHBIX nedax. Kiaccupukamuss cragym 1O COCTaBy,



HA3HAYEHHUIO W  Ka4deCTBy. YTJEPOAUCTbIE CTalM, CBOWCTBA, MApPKUPOBKAa MPUMEHEHHE.
Knaccuduxauus yriaepoaucToii craim.

JlernpoBaHHBIE CTanu, CBOWCTBA, MAPKUPOBKA, MPUMEHEHUE. Jlerupyromue 5JeMeHThl U UX
BIMSIHUE Ha CBOMcTBa cranmu. Kiaccupukauus nernpoBaHHBIX cTajeid. Menb M CIulaBel HA OCHOBE
MeIu: JIaTyHb, OpPOH3a, MEXaHWYEeCKHE CBOICTBA, MapKHUPOBKA, XMMHUYECKMH COCTaB M O0JAcTh
MIPUMEHEHUS.

ANIOMUHUI U CIJIaBbl Ha OCHOBE AIOMUHHUA. CUJIYMUH, IIOPATIOMUHMI, MeXaHU4YeCcKue
CBOWCTBA, MAPKUPOBKA, XUMUIECKHI COCTaB M 00JaCTh MPUMEHEHHUSI.

Tutan u crjaBbl HA OCHOBE TUTAHA. MEXAHWYECKHE CBOMCTBA, MAPKUPOBKA, XMMHUYECKUUN
COCTaB M 00JIACTh TPUMEHEHUSI.

Tema 3. TepMmudeckast U XUMHKO-TEPMUYECKast 00padOTKa METAJIIOB U CILUIABOB

Buner tepmudeckoii oOpaboOTKH: OTXKUT, OTIYCK, HOpMaiM3aLus M 3akanka. HasHaueHue
Pa3NIUYHBIX BHIOB TepMOOOpaOOTKH, TOHATHE O MapaMeTpax H pexuMax TepMooOpadoTKH:
TeMrepaTrypa MOCaJKu B I€4Yb, CKOPOCTb HArpeBa, TEMIIEpaTypa U BPEMsl BBIOEP>KKH, CKOPOCTb
oxyaxaeHus. Bnusane TepMooOpadoTky Ha CBOHCTBA CTAIU M YyT'YHA.

[TonsiTne 0 XUMHKO-TepMHueckol oOpabdorke. Bunmbl xmMmuko-tepmmuueckoil oOpadoTku:
LIEMEHTAllMs, Aa30THPOBAaHUE, LIMAHMPOBAaHHE, OOPHPOBaHUE, CyJNb(UANPOBAHUE, AJUTHPOBAHHE.
TexHonorus nposeneHusi. CBONMCTBAa MOBEPXHOCTH MeETalljia IOCJe NMPOBEAEHUs] Pa3UYHbIX BUIOB
XUMHKO-TEPMHUUYECKOH 00pabOTKH.

Tema 4. Tsepable CruiaBbl, MUHEPAJIOTUYECKHUE U MOPOLIKOBBIE MATEPHAIIBI

HasnaueHne u mnpuMeHeHHEe TBEpAbIX cIUIaBoB. Kiaccmdukanms TBEpAbIX CILIABOB:
tutaHoBonbdpamosas rpynna (TK), Bombppamosas rpymnma (BK), TutanorantanoBosbdppaMoBast
rpymma  (TTK) wmx cocraB, MexaHM4YecKHe CBOICTBa, MapKHpPOBKA, 0OJACTb INPUMEHEHHS.
MuHepanokepaMUiecKrie MaTepHalibl, OCHOBHbBIE MAapKH U OOJIaCTh MPUMEHEHHSI.

ITonsitne o mopowmkoBoli Metamnyprud. OCHOBHBIE MapKH MHHEPAIOKEPAMHUECKUX
MaTepHajoB, UX o0sacTe mpuMeHeHus. CBepXTBEpAblE MHCTPYMEHTAIbHBIE MaTepUaIbl HA OCHOBE
MOJIMKPUCTAIUIOB KyOnueckoro Hutpuna 6opa. OCHOBHBIE MapKy U 00JIaCTh TPUMEHEHHSI.

TEMATUYECKUU ITJTAH U ITPOT PAMMA
OI1.04 «10ITYCKH U TEXHUUYECKHUE USMEPEHU»

Ne Temsbl Kon-Bo
TE€MbI 4acoB

1 Honycku u nocanku. ['pynmner nocagok. Cucrema Bana. Cucrema 4
OTBEPCTHSI.

2. OCHOBBI TEXHUYECKUX U3MEpPEHUI 4

3. CpencTsa aist u3MepeHui 2

4 Honycku (I)OvabI U pacrnosoxkeHus nosepxHocreil. llepoxosaTocTh 5
MOBEPXHOCTEN

5. Jlonycku U cpefcTBa U3MEpEHUs YIVIOB U IJIaAKUX KOHYCOB 2

6. JIonyCKH, OCaKM U CPENICTBA H3MEPEHHSI METPUIECKUX Pe3b0 2
nToro 16

Tema 1. Jlonycku ¥ MOCaAKU IMIAAKUX UUJIUHAPUIECKUX U IUIOCKUX COMPSKEHUI

JluHeliHble pa3sMephl, OTKJIOHEHUS M JONYCKU JUHEHHBIX pasmepos. Ilocanxu. I'pynmsr
IOCaO0K. Y CTPOHCTBO TaOMUIIBI JOMYCKOB U nocanok. Cucrema Bana. CucreMa OTBEpCTHSL

Tema 2. OCHOBBI TEXHUUECKUX U3MEPEHUN
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OcHoBnble onpenenenust. Cpeacrea usmepenuii. Buael u meronst nsmepenuii. [lorpemxocTs
U3MEPEHUH.

Tema 3. Cpeacrsa st TUHEHHBIX U3MEPEHUM

IIITaHreHUHCTPYMEHTBL.  YCTPOMCTBO, MPABUJIO U3MEPEHUs] W TOYHOCTb WU3MEPEHUs.
MuKpOMETpUYECKHE HHCTPYMEHTBI. YCTPONCTBO, MPAaBUJIO HU3MEPEHUS M TOYHOCTb H3MEPEHUs.
Hytpomepsr u riyOMHOMEpBI: YCTPOHCTBO, MNPaBHJIO HM3MEPEHHUS W TOYHOCTb H3MEPEHUS.
WHaukaTopbl 4acoBOrO THIIA. YCTPOWCTBO W MpHHOMII paboThl, HazHaueHue. KanmOpbl rnaakue:
Pa3HOBUAHOCTH, YCTPOMCTBO, MPABUIIO U3MEPEHUS, MapKHpOBKa. BbIOOp cpencTsa u3aMepeHus.

Tema 4. Jlorrycku (OpMBI U PaCIONIOKEHHS TOBEPXHOCTEH
IllepoxoBaTOCTh MOBEPXHOCTEN
OTxIIOHeHHs TOBEPXHOCTEH neraneil MatuH. JIonmyCckH U OTKJIOHEHUS (POPMBI IOBEPXHOCTEH U
cpencTsa ux u3MepeHuil. M3smepenne OTKIOHEHHWH pacnosioxkeHus: nosepxHocreil. IlepoxoBaTocTe
MOBEPXHOCTH, €€ HOPMUPOBAaHUE U n3MepeHue. [lapameTpel mepoXoBaTOCTH MOBEPXHOCTH.

Tema 5. Jlomycku U cpeacTBa U3MEPEHUS YIVIOB U INIAAKUX KOHYCOB

Enuannbsl m3mepenust yrios. JlomyCku YIVIOBBIX PasMEpOB U YIJIOB KOHYCOB. I'mankue
KOHH4YeckHe coenHeHus. CpencTa H3MepeHU U KOHTPOJISI YIJIOB U KOHYCOB.

Tema 6. Jlonmycku, MOCAAKU U CPEACTBA H3MEPEHUS METPUIECKUX PE3b0

OcHOBHBIE TepMHHBI U onpeneneHus. Jomyckn u mocaaku Mmerpudecknx pesbd. Cpencrsa
KOHTPOJISI ¥ u3MepeHuit pe3pObl. KamuOpsl 1i1s1 KOHTPOIIS pe3bOBbL.

TEMATUYECKWUU IIJTAH U IIPOI'PAMMA
OI1.05 «<YTEHHUE YEPTEXXEN U CXEM>»

Ne Tembl Kon-Bo
TEMBI 4aCOB
1. OO0une cenenus o ueprexax. Pasmeps! Ha yepTekax TexHUIECKHE 4
YKa3aHUsl HAa 4YePTekKax
2. Ueprexu neraneii. COOpOUYHBIC YePTEKH 2
3. Cxembl 2
HUTOI'O 8

Tema 1. OOmue cBeneHus 0 yepTerkax. Pa3Mepsl Ha yepTekax.
TexHuueckue ykasaHus Ha YepTexax

OcHoBHbIE TOCTpoeHUs1 deprexked. lloHsiTne o meranum u udeprexe aeranu. llonsTue o
croco0ax CoeAMHEHUs eTaneii 1 0 COOPOYHBIX eNUHHUIIAX.

OcobeHHOCTH  BBIMOJNIHEHUs] paboTBl 1O  YEPTEXKY. BBHINOJIHEHHE CONPATaTENbHBIX
MOBEPXHOCTEH, OIpeneseHre IepoXOBaTOCTH IIOBEPXHOCTEM M pa3MepoB C MpeAesbHbIMU
OTKJIOHEHUSIMU.

[IpsiMoyrofibHOE MapaiIeIbHOEe MPOSHUPOBAHIE — TJIABHBIN CIOCO0 M300paskeHus AeTaneil Ha
YyepTekax B MamMHOCTpoeHuu. Enunas cucrema xoHcTpykTopckoi nokymentannu (ECKJ) COB —
CBOJ IIPABUJI BBIMOJHEHUS U 0OpMIIeHUS YepTexkeil. KOMITIEKCHBIN uepTek U MPOSKLUOHHAS CBA3b
Mexxay Bunamu. OCHOBHbIE CBOWCTBA MPOEKLHUI MO CHoco0y NPsSIMOYTOJIBHOTO NapajieIbHOTO
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MPOELUMPOBaHUs. AHalIM3 MPOEKUMH TOYeK, IMJIOCKOCTeH, KPUBOJMHEHHBIX MOBEPXHOCTEH U T.J.
Urenne nuHUil depTeska Ha u300pakaeMbIx neTansax. UreHue 3ammced MacmTaboB dYepTeka.
Omnpenenenue Mo 4ePTEXKy AeTain ee POpMBI, Pa3sMepoB, MaTepHasia U TEXHUIECKHX TpeOOBaHMHA K
W3TOTOBJICHUIO U KOHTPOJIIO I€TANECH.

IIpaBuna HaHeceHUs BBHIHOCHBIX M pa3MEpHBIX JIMHUN U pa3MepHBIX uuceln. PaccMorpenue
NpPaBUJI U YCIOBHOCTEH HaHECEHUs Pa3MepoB (€IMHHUIA M3MEPEHHUs], HE3aBHCUMOCTb Pa3MepoOB OT
MaciTada n3o0pakeHus], JTMHEHHbIE pa3Mephl, pa3Mepbl TUAMETPOB U PAINYCOB, YIJIOBbIE Pa3Mephl
UT.)

Urenue pa3MepoB U CBs3aHHBIX C HUMHU ycjoBHocTeil. CokpallleHHas 3amuch KBajpara.
Hanecenue pasmepoB mpu HalUuUU PsiAa OAMHAKOBBIX 3JIEMEHTOB. YKa3aHHE TOJLIMHBI MJIOCKOH
neramu. Pasmepnr ¢acok. KonycHoctu u ykimoHbl. OO0o3HadeHuss CHEpUUECKHX MOBEPXHOCTEH.
Pasmepsl  nmeraneli, mnoxBepraromuxcs —nocienyromeMy nHokpbituio.  OOo3HaueHme  pesnO.
O0bo3HaueHue craHgapTHEIX pe3bd. O003HaUeHNE CIeHANIBHBIX Pe3b0.

UreHne OCHOBHOH HanmucH Ha deprexax. CBegeHHs O cucreMax 00O3HAYeHHs Ha YepTekKax.
Urenune TEXHUYECKUX CBEACHUH, YKA3aHHBIX B OCHOBHON Haanucu. @OpMbl OCHOBHBIX HAAIMUCEH MO
CTaHHapTy M mpaBwia wux 3amnonHeHus. Cucrembl o0O3HaueHus ueprekedl. JlBe cHCTEMBI
o003HaueHHsT YepTeXked — 0Oe3NMMueHHast U MpeaMeTHO-o0e3nnYeHHas. Enunblii knaccudukarop —
OCHOBa 00e3nmn4eHHO cucrembl. O0e3nn4eHHas cucreMa U yHUUKAImsA aetaneil U cOOpPOYHBIX
enuHuL. OTIM4YHe NPeIMEeTHO-00e3IMYeHHON CHCTeMBbl OT 00e3Nn4eHHOW cuctembl. IloHATHE O
Ennnom knaccudukarope u3nennii 1 KOHCTPYKTOPCKUX nokymenToB st ECK/,

Urenne obo3HaueHuii matepuanos. Beibop mMaTepuana mo ero ycioBHOMY OOO3HAUEHHUIO Ha
yepTe’)ke B OCHOBHOH Hanmucu. TumoBass CTpykTypa OOO3HAa4YeHHS MaTepualla Ha uepTexe H
MeTronuka pacmuppoBku oOo3HaueHHs Marepuana. OTCTymieHHe OT MpPHUBEISHHOH THUIOBOM
CTPYKTYPBIL.

Urenne 0OO3HAUEHWH IIEPOXOBATOCTH TOBEPXHOCTEH pAeTajd. 3HAaKH, YCTAaHOBJICHHBIC
rOCYAapCTBEHHBIM CTaHIAPTOM, IJIsi 00O3HAUEHUs LIEPOXOBATOCTH NMOBEPXHOCTEH. /[Ba OCHOBHBIX
ciy4asi 0O03HA4YEHHUS Ha YepTelkaxX LIEPOXOBATOCTH OBEPXHOCTEH.

Tema 2. Yeprexxu neraneii. COOpOUHbIE YePTEKH

Hasnauenue weprexeil neraneil. YscHeHHe CBeNeHUN, HEOOXOOUMBIX IS H3TOTOBJICHUS
JeTaqu — OCHOBHAs LieJIb YTSHMs 4YepTerka Aeranu. HexoTopble OCOOEHHOCTH YTEHHUS YEPTEXKed Ha
U3eNTUSA-3aTOTOBKY M HA M3AEIHs], KOTOPBIE M3TOTOBJIIIOTCS M3 3arOTOBOK.

TpeboBanust mpon3BOACTBA K uepTexkaMm Aeraieir. OOmue TpeOOBaHUS K YepTeKaMm IeTallu:
SICHOCTb (pOPMBI NP HOMHUHAJIBHOM YHCIE M300paskeHHi; Hanmudrne OOO3HAYEHHH IIEepPOXOBATOCTH
MOBEPXHOCTEH M T€OMETPHUYECKH IOJHBIX TEXHOJOTHYECKH MPABHIIBHBIX HAHECEHHBIX Pa3MEpOB;
colep:kaHue HEOOXOAMMBIX TeXHHYeCKHX TpeOosaHuil. IlepcnexTwBHbIE TpeOOBaHUS K
COBPEMEHHBIM ITPOU3BOACTBEHHBIM YEPTEKaM: TEXHOJOTHYHOCTh KOHCTPYKTUBHBIX (OpM AeTaned u
TEXHOJIOTUYHOCTh HAHECEHUS BCEX pa3MepoB M O0OO3HAUEHMI; MHOTOKPATHOE HCIOJb30BAHHE B
HOBBIX KOHCTPYKLHUSIX 4YEpTEXel THUMOBbIX naetaneil m cOopouHelx enuHun Ha ocHoBe ECKJ/I;
yHH(UKALMS CTaHAAPTU3ALMs JeTajell; Ha3HauYeHHe CTAaHAAPTU3MPOBAHHBIX JIMHEHHBIX M YIJIOBBIX
pa3MepoB.

B3anmocBs3b (popMel, TaOapUTHBIX Pa3MEPOB, MaTepHala U TEXHOJIOTHYECKOrO MpoLecca ee
U3TOTOBJICHHs. Y CTAHOBJICHHE BBITOIHEHINEro TEXHOJIOTHYECKOro Mporecca MpH YTEHHH YepTexa.
Bribop parmoHanbHON 3aroTOBKH MPU YTSHHH YepTeka. YUeT KOJUYeCTBA AeTaliell U rabapuTHBIX
pa3MepoB AeTajeid, MOJYYeHHBIX IPU YTEHUH YepTeka, Ha TEXHOJIOTHIECKUI MPOLECC U3TOTOBICHUS
JeTany.

OOmme cemeHust o cOopouHblx ueptekax. ComepkaHue COOPOYHBIX UYEPTEXKEH M HX
HazHaueHue s nponsBoacTea. Conepkanne cnenndukaunu. [TorsiTre o ueprexax odImero Buaa.

VYCIOBHOCTH Y YHPOIUEHUS, YCTAHOBJICHHBIE TOCYJApCTBEHHBIMH CTaHIAPTAMH IS
cOOpOUYHBIX UepTEIKEH.
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Urenne pasmepoB Ha cOOpOYHBIX dYepTekax. JlBe Tpymmbel pa3MepoB Ha COOPOYHBIX
YepTekax: HCIOJIHUTENbHBIE pasMepbl U CHpPaBOUYHBIe pasMepbl. OO0S3aTENBbHOCTh YKa3aHUS Ha
cOOpOUHBIX UepTEKAX XaPAKTEPa COEAUHEHHS M KBAITUTETOB IS COIPSITaéMbIX 3JIEMEHTOB AETaJICH.

Ocobennoctu yeprerkedt odmmx Buaos. CopepskaHue ueprexeid oOmuX BUAOB. TOYHOCTH
rpaduecKoro BHIMOIHEHUS YepTexei oOUIMX BUIOB. XapakTepHbIE pa3Mepbl Ha YepTerkax OOIIuX
Bu10B. OcoOeHHOCTH N300paskeHNs CAaTbHUKOBBIX YCTPONCTB.

Urenune cOopounbIx yepTexeil. Ilopsimok ureHus: COOPOUHBIX YePTEIKEH.

Tema 3. CxeMbl

OO6wme ceenenns o cxemax: Tumbl, BUabI cxeM 1o 'OCTy. HazHaueHue cxem — onpeneneHne
MPUHLHUIHATIBHON CBSI3U MEXKIY 3JIEMEHTAMHM MOHTHUPYEMOTO YCTPOWCTBA W NPUHLMIAMH €r0
neiicteus. [IpunsThie yenoBHble 0003HaueHus. TpeOoBaHUs TaHHOTO MPOU3BOJCTBA K CXEMaM.

[MocnenoBatenbHOCTh UTEHUSI cXeM. UTeHHe 1O CIEAYIOUIUM OCHOBHBIM OMEpalusM. oOIee
O3HAKOMJIEHHE CO CXE€MOI, O3HAKOMJICHME CO BCEMH DBJEMEHTAMHU CXE€Mbl MO HMX YCJIOBHBIM
u3o0pakeHussM ¥ OOO3HAYECHMSIM, OINpEAENICHHE TOYHBIX HAUMEHOBAaHWN W O0O3HA4YEHWH BCeX
3JIEMEHTOB, YTOUHEHUE UX XAPAKTEPUCTUK, PACCMOTPEHUE MEPEUHs DJEMEHTOB, MOJHOE YSCHEHUE
MPUHLIUAIA Pa0OTHI BCETO YCTPOHCTBA MO CXEMaM.

Kunemarnueckue cxembl. HasHauenue xkuHemaTudeckux cxem. OCHOBHOH cmocod
u3o0paxkeHuss — CrMocod pa3BepHyThIX u3oOpakenmit. ConmepikaHue KUHEMATHUYECKHX CXEM.
Ilepeuenp »saeMeHTOB K KuHeMmarudeckon cxeme. [lpuHUOMNManbHBII MOAXON K  UYTECHUIO
KMHEMATHYEeCKUX CXEeM. O3HAKOMJICHHE MO YCJIOBHBIM OOO3HAYEHUSIM C NETAISIMH W COOPOYHBIMU
€IUHULIAMH; OIpeAeIEHHE MOCJIEA0BATEIbHOCTH IIEpeNavH ABIDKEHHA OT OJHOIO JJIEMEHTA K JPYIOMY,
MOJCYET YHCIa OOOPOTOB | T.1. Y CJI0BHBIC rpaduiuecKie 0003HAMCHHS HA KHHEMATHICCKHX CXEMAX.

DnekTpudeckre cxembl. Ha3HadyeHHe SJIGKTPUYECKHX CXeM. YCIOBHBIE TrpadudyecKue
0003HAYEeHHSI B DJIEKTPUIECKUX (MPUHIUIHAIBHBIX ) cxemax. [opsaok 4TeHHsI 3IEeKTPUIECKIX CXEM:
OmpeAeNiecHue SJIEMEHTOB BCEH 3JIEKTPUYECKONW CXeMbl (DJIEKTpOABUTATEb, TpaHchopmarop,
npepbiBaTeNlb, CUCTEMa MPOBONIOB, MPHUHIMI MHTAHUA W T.J1.), pa3dop MepedHsl 3JIeMEHTOB K
SJIEKTPUYECKON cxeme; onpeneneHe padboThl U3IENHSI IO CXEME.

YUreHne CxXeM YCTPOWCTB aBTOMATHYECKOrO VYIPABICHUS METAUIOPEXKYIIUMH CTAHKAMM.
3HaYeHHE SJEKTPOTEXHUKH, BJIEKTPOHHUKH M ABTOMATHKH IJIi COBPEMEHHOIO MAIIWHOCTPOCHUS.
MOoOHTaKHbIE CXeMbI, TaOJIUIIbI COEUHEHUH K HUM.

TEMATUYECKUU ITJTAH U ITPOT PAMMA

OI1.06 «2JIEKTPOTEXHUKA»
Ne Tembl Kon-Bo
TE€MBI 4acOB
1. Onextpuueckuil Tok. OCHOBHbIE MOHSATHUS U ONPEEISHMUSI. 2

ITepemennsiii Tok. TpéxdasHas cucrema nepeMeHHOro TOKa.

DIIeKTPOTEXHUUECKHE YCTAHOBKH UX YCTPONCTBO M NPUHLIMI AEHCTBHUSI.

Ll Rl I

HpOI/ISBOI[CTBO, pacinpeacICHUEC U UCITOJIB30BAHUEC SJICKTPOSHEPTHUN

oI

nToro

Tema 1. DnexkTpuueckuit Tok. OCHOBHBIE IOHATUS U OTIPENEIICHUS
DnekTpuueckas Lenb. BennunHa M TIOTHOCTH 3JIEKTpHueckoro Toka. ConmpoTHBJICHHE U

IIPOBOAMMOCTD MTPOBOAHMKA. DJIEKTPOABUXKYLIAs CHUJIa U HANPsDKEHUE Ha 3akuMax ncrounuka JC.
Pabora u MOIIHOCTH 3JIEKTPUYECKOTO TOKA, eOMHUIBI m3MepeHus. llocnemoBarenbHoe,
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napajulelbHOE U CMELIAHHOE COEAMHEHHE IMPOBOAHUKOB M HCTOYHHUKOB TOKa. lIpeoOpasoBaHme
3JIEKTPUYECKON S3HEPTUHU B TEIJIOBYIO.
OcHOBHbIE 3aKOHBI TIOCTOSSHHOT'O TOKA.

Tema 2. [Tepemennsrii Tok. TpéxdasHas cucrema nepeMEeHHOTO TOKa

ITepemennsrii Tok. [lonydenne nepemenHoro ogHo(da3Horo u TpexdasHoro Toka. Yacrora u
nepuon. Coennnenne norpeduteneii "3se3noi" n "rpeyronbHukoM". Pas3Hble U INHEHHbBIE TOKH,
HANPSKEHUS, OTHOLICHNE MEXy HUMH. MOIMHOCTE OAHO(A3HOTO U TPex(azHOro MePEeMEHHOTO
toka. Tpancdopmaropsl. IlpuHimn neicTBus, yCTPOMCTBO U IPUMEHEHHE.

Tema 3. DnexkTpoTexHUYECKHE YCTAHOBKU UX YCTPONUCTBO U MPUHLIMI AEHCTBUS

DNEeKTPOTEeXHUUECKUEe H3MepUTeNbHble pudopsl. Knaccudukanus 31eKTpOon3MepHUTEIbHBIX
npuOOpOB. DNEKTPOABUraTEeNM IOCTOSHHOTO TOKA. ACHHXPOHHBIA 3JIEKTPOIBHUIATENb, MPUHLHII
nercTBUsI, yCTporcTBO 1 npumeHenue. [Iyck ero B xon, pesepcuposanue. Kosddumuent nojesnoro
OefcTBUsl.  DNeKTPOJBUTaTeNl, YCTaHAaBIMBAaeMble Ha CTaHKaxX. OJEKTPUYECKUH MPUBOJ.
IIpumMeHeHune ABUraTesaeil NEPEeMEHHOrO U MOCTOSHHOIO TOKA. 3a3eMiieHHe. DJeKTpUUiecKas 3aliuTa.
Ilyckoperynupyrolias 4 3alllUTHAs anmnapaTypa.

Tema 4. IIpon3BoaCTBO, pacnpeneeHne U UCIOJIb30BAHUE JICKTPOIHEPTUU
JlunetiHple W (a3HblE TOKM W HANPSDKEHHUs, OTHOIIGHHS MEXAYy HHMU. MOIIHOCTD
NEPEMCHHOI0 TOKA, MOHATHE O KOCHHYCE (I)I/I U MEpPBI €0 INOBBIMICHUSA. Ilonsatue 06 OKOHOMUHN

HNEKTPOIHEPTHHL.

3.1.2. IlpodeccnoHANBHBIN LUK

Ne Bcero M3 rux ®opma
Kopn Haumenosaunue ITM/M AK/IIIT NMPaKTHYECKHe
n/n 4aC0B KOHTPOJIAA
3aHATHIA
H3rorosaenne nerajaed KOBKOH 1Mo
1. IIM.01 CTAAMAM TEXHOJOIrMYECKOro 380 6 3
npouecca
5 MJIK.01.01 O6opy;[?BaHHe U TCXHONOTHS KOBKH 3 6 3auer
neranei
3. |[MILol Mpaxiia (yucOas, 348 - 3auer
MPOU3BOJCTBCHHAS)
TEMATHYECKUU ITJIAH U ITPOT PAMMA
MJIK.01.01 Ob6opynoBarue 1 TEXHOJIOTHS KOBKH JeTaJeH
Ne Temsbl Kon-Bo
Tembl 4acoB
1. | ObGopynoBaHHE Ky3HEUHBIX LIEXOB 10
2. TexHoMornuecknii Npouecc KOBKU 10
3. | HarpeBarenbHble yCTPONCTBA 8
4. CrannapTuzanusi 1 KOHTPOJIb Ka4eCTBA MPOIYKLIUH 4
UTOIO 32

Tema 1. OGopynoBaHue Ky3HEUHBIX LIEXOB

14



Buae! 1 Ha3HaueHUe yCTPOWCTB Ui Harpesa Metaiia. IlnameHHble HarpeBaTeNbHBIC €YU U
KY3HCUHBIC TOpPHBIL OCHOBHBIE THUIIBI ILIAMEHHBIX HarpeBaTCJIbHbBIX neued. HasHadyeHne u
NPUMEHEHUE Pa3JINYHBIX THUIIOB HarpeBaTeNbHBbIX nedeil. OCHOBHbIE CBENEHUs 00 UX YCTPOWCTBE;
Tomka, pabouee MPOCTPAHCTBO /Uil HArpeBa MeTajja, CTeHKH, [AbIMOXO[bI, PEKYyNepaTophbl
(perenepatopsi), O0poBa, NbIMOBast TPyOa, BCTIOMOTaTEIbHBIE YCTPOHCTBA M MEXAHU3MBI.

YcrpoiictBa A8 HarpeBa MeTaljla MNPU  MOMOIIM  3JIEKTPOIHEPTHU. DJIEKTPUUYECKHE
HarpeBaTeNIbHbIC MEeYH, KOHTAKTHBIC BJIEKTPUUYECKUE HArpeBaTeNd, UHAYKLHUOHHBIC BJIEKTPUUYECKUE
HarpeBaTeNIM;, WX THIBI, YCTPOWCTBA M 00JaCTh MPUMEHEHHs. YCTPOMCTBAa AJisi HAarpeBa TOKAMH
BBICOKOM YaCTOTHI U MPOMBILIIEHHON 4YaCTOTBHIL.

Obmue cBeneHust 00 OOOPYNOBAaHUHM KY3HEYHO-TIPECCOBBIX II€XOB. 3HAYCHHE KY3HEYHOTO
NPOM3BOACTBA B MamMHOCTpOeHWHU. [loHsTHEe O cBOOONHOH, pyyHOW U MAIIMHHOH KOBKE H
LITAMITOBKE.

[Ipuaumn paboTel B cXeMa B3aUMOAEHCTBUS YacTe MOJIOTA. 3aBUCHMOCTb CHJIBI OT yAapa,
OT MaccChl MAAAKOIINX YacTeH, BBICOTBHI MOABEMA M CKOPOCTH MajneHusi 0abbl MOJNOTa W JAPYTHX
NPUYHH. 3aBUCHMOCTb MEXy MacCol M pazMepaMu o0pabaTbiBaeMOil MOKOBKH M MAaCCOH MagaroInX
yacTen MoJsoTa. JIoCTOMHCTBA U HENOCTATKU MOJIOTOB.

MonoThl THEBMaTHYECKHE, UX YCTPOHCTBO, MPUHILIUI AEHCTBUSA U UX HazHaueHue. OCHOBHbIE
YacTH MOJIOTA W WX B3aUMOJEICTBHE. paMa, CTaHWHA, KOMIIpPECccOop, padouMii LMIMHAP, LITOK,
nopimeHb, 0aba, MeXaHW3Mbl CHUCTEMbl BO3IyXOpACIpPENeJeHUs U YIPaBIEHUS MOJIOTOM.
TexHu4eckas xapakTepUCTHUKa OCHOBHBIX THUIIOB ITHEBMATHUECKUX MOJIOTOB. BeC MaJarolLINX 4acTel,
YUCJIO YAapOB B MMHYTY, 3HEpPrusl yjaapa, MOIIHOCTb JJIEKTPOJBUraTeisl MPUBOAA. YXOA 3a
MTHEBMATHUUYECKUMH MOJIOTaMHU.

MonoTel NapoBO3AyLIHBIE, WX YCTPOWCTBO, NPWHLMUN [OEHCTBHS WM Ha3HadyeHWe. Tumbl
MApOBO3AYLIHBIX MOJIOTOB — OJHOCTAHMHHbIE W JBYXCTAaHHHHbIE, C HANpPaBISAOMNMUA U 0e3
Hanpasirouux. OCHOBHBIE YacTH MOJIOTA, MX MaTephall, Ha3HAYeHHWE U KOHCTPYKLUS, wmaboT,
CTaHVHA, OWJIMHAP, MOPIIEHb, IITOK, 30JJOTHUKOBAsI KOPOOKa, MapONpPOBOIb! MIH BO3AYXOMPOBOIBI U
WX JeTajly, MaJalolliue 4aCTH W CUCTEMBbl MAapOBO3AYXOPACHPENETICHUS W YNPABICHUS MOJOTOM.
BzaumMopaelcTBUe 4acTeil U CUCTeMa YIIPABJICHUSI MOJIOTOM, IYCK U OCTAaHOBKA, HAHECEHHE yIapOB U
neprkaHue 0a0bI Ha BeCy.

ABTOMaTHuecko€ U CMeLIaHHOe YIIPaBI€HUs MOJIOTOM, HX YCTPOWCTBO M TPHUHLMI
neiicteust. OnpeneneHune SHEPrUU yaapa MoJoTa.

HabuBka u moATsruBaHue CaJbHUKOB, CMa3Ka IWIMHAPOB U Mapajliesiei, CIyCK BOABI M3
LHJIMHAPOB, MPOTPEB LUIMHAPA W [ITOKA, PEryJHPOBAHKE HAMPABJISIONIMX Mapaljieei, KperieHne
KJIMHBEB U OONITOB. YXO/T 32 MOJIOTOM B TIpOLIecce pabOTHI.

OO0mue cBeneHHs O mpeccax; AEIEHHE MPECCOB HAa MEXAHUYECKHE, THAPABIMYECKHE U
NaporuapaBiINvYCCKUEC, WX Ha3HAYCHUEC, NOCTOMHCTBA W HEOOCTATKH. HpI/IHL[I/IH pa60TbI n CXEMa
B3aMMOJICHCTBUSI OCHOBHBIX dacTeil mpecca. CpaBHEHHE YCJIOBHI KOBKM MeTajula Ha MOJIOTE U
npecce.

ABTOMaTHUECKOE yIpaBiieHHe paboTol mpeccoB. MexaHU3Mbl, OOCIYKHMBAOLINE MPOIECC
KOBKH Ha IpPeECCax. MOCTOBBIC SJICKTPUYCCKUC KPAHbIL, KOBOYHBLIC MAHUINYJIATOPBI, KAHTOBATCIIU, UX
YCTpOfICTBO u HasHaudeHue. OCHOBHbIE KY3HCYHBIC OINECPAall, BBIMIOJIHACMbBIC Ha TUAPABINYCCKUX
KOBOYHBIX Tpeccax. MexaHu3Mbl, OOCIyKHMBAIOLIME MPOLECChl KOBKM Ha IMpeccax M MOJOTax.
KoBounnie KpaHbl, KOBOYHBIC MAHUITYJIATOPBI, KAHTOBATCIIN.

CrnocoObl  ompeneneHuss pabodyero yCHIMs TPECCOB W NPUMEPbl KOBOYHBIX — padoT,
BBIMIOJIHAEMBIX HA TUIAPABINYECKUX KOBOYHBIX Tmpeccax. [lpouee Ky3HeuHO-MIpeccOBOE
obopynosanue. IIpaBuia TexHuku 6€30MacHOCTH NpU paboTe Ha MOJIOTax U Mpeccax

Tema 2. TexHONOrM4ECKUN NpoOLECC KOBKU
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ITonsitue o tuacTuueckod nedopmanmu Metamna — HamOonbimas M HauMeHbLIas
nedopmanuu B monepevyHOM CEUEHHH 3arOTOBKH.

Bnusiane ¢opmbr OoiikoB Ha TeueHHe Metayna. IIoHATHE O CTENEHHM YKOBKH MeTalla.
OcHOBHBIE Omnepauuy CBOOOJHOW KOBKH: pyOKa, Ocajka, BBITSKKA (MPOTSDKKA), MPOIIWBKA WU
npoOuBKa, THOKA.

PyOka Mmeramna B XONOOHOM W HArpeTroM COCTOSIHMM, € HasHaueHne. Cxema pa3pyOkm.
CriocoObl pyOKM MeTaia B TOpsiueM COCTOSIHHM. C OFHOH JBYX, TPEX M YeTbIpex CTOpoH. PyOka
“qucTo”.

HoctouHcTBa pyOku B ropsiueM cocrostHud. Hamerka (moppyOanme) um oTpyOanwme,
Ha3HaYEHHE STHX Onepanuil u BeimonHeHne ux. OcoO0eHHOCTH pyOKHU CIIeHHAIbHBIX CTAJICH.

WUHcTpyMeHT u mpucnocoOneHus, npuMeHsieMble mnpu pyOke. OcHOBHBIE nedeKTsl,
BO3HUKAIOIIUE TIPH pyOKe.

Ocanka. HazHaueHne u mpuMEHEHHE OCaIKH B Ky3HEUHOM Mpou3BonacTee. Ocanka NOJIHAA U
MecTHas (BbICAIKa) CIMTKOB U 3arOTOBOK. BeINONIHEHNE oneparuy ocaaku U Beicanku. TpedoBaHus K
pa3Mepam 3aroTOBKH IPHU Ocajke. Bricagka KOHIIA U CepeONHBI 3ar0TOBKU. BhIMONHEHNE Oneparim
BBICAIKH.

HUHCTpyMEHT 1 npucnocoOeHHs! ISl TPOBENEHUs ONepalii  OCaJKH U BbIcanku. JledekTsl,
BCTPEUAIOLINECS TIPU OCAKE U BBICAJKE 3arOTOBOK, MEPHI X MPENYNPEKACHHUS.

IIporskka (BBITSDKKA), €€ Ha3HAuUe€HHE W NPHUMEHEHHE B Ky3HEYHOM IPOU3BOJICTBE.
ITocnenoBaTenpbHOCTh MPUEMOB MPH MPOTSDKKE U CIIOCOOBI M3MEHEHHUS MEPBOHAYAIBHOTO CEUSHHS
3arOTOBKH IO CX€MaM: KPYr — KPYT, KPYr — KBaApaT — BOCBMUTPAHHUK — KPYT, KPYT — KBaapaT —
1oJioca, KBaApaT — Kpyr wid monoca. Omepamnust MPUCEYKU Ui OTKOBKH YCTYIOB M BBIEMOK.
HeoOxoauMocTh KaHTOBKH AJISI 3aTOTOBOK NMPH MPOTsDKKE. IIpoTsbkka 3arotoBok “Ha cedst” U “oT
cebs”. Ilonsitue “nogaua”.

Pasronka, kak pa3sHOBHOHOCTh MPOTSDKKH. Ha3HaueHuWe W CrocoObl €€ BBINOJIHEHUS.
HUHCTpYMEHTBI M TPUCTIOCOONIEHUS], IPUMEHsIeMble TIPU MPOTSKKE U pa3roHke. BnmsHue Gopmel u
mYpuHbI OONKOB Ha MHTEHCHBHOCTb NMPOTSDKKH W PA3TOHKH MeTajuia. BeipesHeie Ootiku. Pasronka
3arOTOBOK TMPSIMOYTOJIbHOH (hopmbl. Pa3roHka 3aroToBOK Kpyriod (Gopmbl Ha MOJIOTaxX W TMpeccax.
HedekTsl, BO3ZHUKAIOMNE PU IPOTSDKKE M PA3TOHKE, MEPHI O MPEAYIPEKACHUIO U YCTPAHEHUIO UX.

HasnaueHne W mpuMEHEHHME 3THUX ONMEepaluii B NpPOLecce KOBKHM M HX XapaKTepHbIC
ocobeHHocTH. Pasnnunble cioco0bl MPOMMBKY MOKOBOK. OTXO01 MeTaja mpu NpOoIIUBKe (BBIIPA).
IIprieMbl BBIMOJIHEHHs ONMEpauUii MPOIIMBKH U MPOOMBKHU M MOPSAAOK MX BbIMOJHEHMs. [IpommBku
OTBEPCTUH OOJBIIOrO AMAMETPa MOJIBIM MyaHCOHOM. [TOpsiIOK BBHIMONHEHUS Oneparyii MPOIINUBKY U
pOOUBKH.

UHCTpYyMEHT W mNpUCHOCOONEHUs, TNPHMEHseMble s NpomuBKH U npoduBku. Ero
Ha3HauYeHHE U IPUMEHEHUE.

Pacmmpenne oTBepcTHii M X KaIMOPOBKA, BHITJIAKUBAHME CTEHOK M PacCKaTKa KOJIE] Ha OIpaBKe.
HedekTbl, BO3HUKAIOIINE PY MPOIINBKE, U MEPhI X MPEAYIPEKIACHUS U YCTPAHEHUS.

HasnaueHue u mpuMeHeHHe omepanui packaTku. PackaTka koiser Ha ompaBke. [[BoiiHoe
packateiBaHre. OCOOEHHOCTH ONepalny OCAAKH NP PaCKaTbIBAHUU

UHCTpYMEHT M npucnocoOIeHus], PUMEHsIeMbIe NP ONepalny packarbiBaHus. JledexTsl,
BO3HHKAOIIYE NP ONEPALNH PACKATKA U MEPBI HX MPENyTIPEKICHUS U YCTPAHEHHSL.

I'nbka. HasHaueHne n npumMeHeHne rTuOKHM B Ky3HEUHO-TIPECCOBOM Ipon3BoacTBe. CriocoOb!
rubku. MHCTpyMeHT 1 npucriocobnenns st TOku. JledexTr! mpu rudke: TPEIUHEI, YTSKKA, MEPBI
NpeaynpekIeHs] U yCTPAHEHUE HX.

CxpyunBanne HazHaueHue u BeImosHeHHe onepanny. MTHCTpyMEHT U npucrnocobneHust st
BBITTOJIHEHHSI ONepalyu CKpy4dnBaHus. JledekThl, BO3ZHHKAIOIIME MPU BBITOJHEHHH OMNepauu
3aKPYYUBAHUS U MEPbl UX MPEOYNPEKIAECHUS U YCTPAHECHUSI.

ITepenaua meramna. HasHauenune onepaunu nepenaun Meraiuia. OCOOOHHOCTH BBIOTHEHUS
Olepalyy Tepenadyd MeTajula INpu KOBKE Ha MojoTte u mpecce. JlehekTsl mnpu mepemavde, Mepbl
NPEAyNpPeXIEeHUs] U YCTPAHEHUS HX.

OcHOBHBIE BHUABI KY3HEYHOH CBapKH: BCTHIK, BHAXJIECTKy, B 3aMOK, BIIPUTBIK.
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ITocnenoBaTenbHOCTh BBINIOJIHEHUST ONepauuil cBapku. TpeOoBaHUS K KauyecTBY 3aroTOBOK M HX
HarpeBy mpu ceapke. Heobxomumocte mpumeneHus Qurocon. JledekTsl cBapku, NPUUHUHBI HX
BO3HUKHOBEHUS U MEPbI MPEAYIIPEKACHUS U yCTPAHEHHUSI.

@daconnass koBka. CymHocTh mpouecca KkoBku. HasHaueHue (acOHHOH  KOBKH.
ITocnenoBarenpbHOCTh ONMEpaly KOBKH. lIpuMepbl M3roTOBNEHUS HA MOJIOTE€ U mpecce Hamboiee
XapaKTEPHBbIX MOKOBOK HECJIOXKHOW KoHpurypauuu. IlepenoBele MeTOnBI MPOU3BOICTBA MOKOBOK,
MeXaHU3alMsl KOBKH, NMPUMEHEHHE MOIKJIATHBIX ILITAMIIOB U palMOHAJbHAS OpPraHM3alus TPyIa.
[IpaBuna TexHUKH OE30MACHOCTH MPH MPOU3BOICTBE MOKOBOK CBOOOIHOH KOBKOM.

[TonsiTne o TexHONOrM4YeckoM mpouecce. CxemMa TEXHOJOTHUYECKOro mponecca CBOOOMHOM
koBku. Texauueckue ycioBus u ['OCTel Ha mokoBku. Pa3paboTka TEXHOJOTHYECKOTO MpoLecca.
CocraBnenne dYepTelka IOKOBKM U ompeneneHue ee pasmepoB. 1'OCTel Ha mnpunmycku 1uist
MeXaHUYECKOH 00padOTKH, TOMYyCKH M HAITYCKH Ha pa3Mephbl TOKOBOK.

OmnpeneneHne MapKH CTajH, MOMEPEYHOTO CEUEHHS, IJIMHBI U MacChl 3aroTOBKU. Bridop
OCHOBHBIX M OT/EJIOYHBIX OMNepaluii M HX IMOCIEeNOBATEIbHOCTH C YyKa3aHHEM OCHOBHOTO U
BCIIOMOTATEIbHOTO MHCTPYMEHTa U mpucrnocodbiennii. Bpibop KoBOWHOro oOOpyHOBaHUS U
OTIpeeNIeHUE €ro MOIITHOCTH.

Kapra TexHOJOrM4Yeckoro mporecca. ¥ TEXHOJOTHYECKass MHCTPYKLUS, UX Ha3HA4YCHUE U
conep:kanue. KoHTposnp kauecTBa MOKOBOK (OCHOBHBIE CIIOCOOBI KOHTPOJISI MOKOBOK: HApPy’KHBINA
OCMOTp, TIPOBEPKA Pa3Mepos, npoBepka MexaHu4deckux cBoWcTB. IIpoBepka 0Opasios
OTBETCTBEHHBIX TIOKOBOK Ha MakKpo- W MHKPOCTPYKTYpy MeTajyla M  KOHTPOJb HX
ynbTpanedexrockonamu, ramma - 1eeKTOCKONaMH UIIH PEHTTEHOM.

Tema 3. HarpesaTenbHble yCTPONCTBA

3Ha4YeHUe HarpeBa MeTajula JJis Ky3He4HOro npoussoacTsa. [Iporekanue npouecca Harpesa.
IIpouecchl, mnpoucxonsiiue MpU HAarpeBe, U3MEHEHHE CTPYKTYpbl MeTaljia, €ro MeXaHUYeCKUx U
¢usnyeckux CBOWCTB W Ap. BimsHue HarpeBa Ha IUJIACTHYECKYIO Aedopmanuio MeTaa.
TemnepaTypHbIli HHTEpBaJl KOBKU B 3aBUCHUMOCTH OT cojiepkaHus yriuepona. PasHocts Temnepatyp
MOBEPXHOCTU CJIOEB M BHYTPEHHEHW 4YaCTH HarpeBaeMOMN 3aroTOBKHU. TEMIOBOM pPEXUM Harpesa:
BBIOOP TeMIepaTypbl M BPEMEHH Harpesa.

CxopocTb Harpesa MeTajula U 3aBUCHMOCTb €€ OT pa3sMepOB 3arOTOBKM M TeMIepaTypbl
neun. [IponomwkuTenbHOCTh HArpeBa 0 3aJaHHON TeMIIepaTypbl U 3aBUCUMOCTb €€ OT MapKH CTally,
pa3Mepa ceueHHUsl 3aroTOBOK, KOJMYECTBa U pacroyiokeHus ux B meuu. IlpenenpHas Temmeparypa
Harpesa B 3aBUCUMOCTH OT COPTa U MapKH CTaJH.

OcobenHocTn HarpeBa TOJCTBIX M TOHKHX 3aroToBOK. Pacmoso)keHHe 3aroToBOK B IeEYH.
TemnepatypHblil HHTEpBaI KOBKH. [Iponecc nepenayu Temnmia OT paCKajJeHHBIX ra30B, CBOAA U CTEHOK
Ne4x K MOBEPXHOCTU HArpEBAEMOro MeTasuia.

HedexTel Harpesa: Heperpes, MEepeskor, obesyriepoxxuBanne. MeponpuaTust 1o
npeaynpexneHno aedexros. TemnepaTrypHble HANPSDKEHHS B HATPEBAEMBbIX 3aroTOBKaX M IMPUYHHBI
UX BO3HUKHOBeHUs. lIoHATHE O MOJHOM M HEMNOJHOM CrOpaHHWU TOIUIMBA YCJOBUS IOJIHOTO
cropanus. IlonsTne o0 wn30bITKE BO3MyxXa M BJIMSHUU €ro Ha mnpouecc ropeHusi. llonstue o0
OKHUCJIUTEJIbHOM, BOCCTAHOBUTENBHOM U HEHTPAJIbHOM IJIAMEHH.

[Tonsitne 06 yrape u mpuuMHax ero oOpasoBaHHs. YiepO, HAHOCHMBIH MPOU3BOICTBY OT
yrapa. HopmanbHpelii npepen yrapa Merajuia. MeponpuaTtuss 1O CO3JAaHHIO YCJIOBUH Harpesa C
MHUHHMAJIBHBIM 00pPa30BaHNEM OKAaJIHHBL.

PexxuMm oxmnakeHust HOKOBOK MOCJIe KOBKU B 3aBUCUMOCTH OT UX Pa3MEpPOB U MaTepuana.

YcrpolictBa s HarpeBa Merasuia. CpaBHEHHME NPOU3BOAUTENBHOCTH PA3JIMUHBIX Ievel.
Koaddumment nonesHoro aeicTsus nededl. Y nenbHas MpOM3BOAUTENbHOCTD Neueil. CornacoBaHue
NPOM3BOIUTENBHOCTH HArPEBATEIBHOIO KOBOYHOTO 000PYIOBAHMSI.

IInamenHble HarpeBaTeNbHblE M€Y U Ky3HEUHble TOpHbI. OCHOBHBIE THUIIBI IUIAMEHHBIX
HArpeBaTeNIbHbIX MeUeH.

OcHoBHBIE CBenmeHHss 00 HX YCTPOMCTBe, TOMKa, pabouee MPOCTPAHCTBO MAJIsI HArpesa
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MeTajula, CTEHKH, JbIMOXOABI, peKynepaTtopel (pereneparopbl), OopoBa, IbIMOBast TpyoOa,
BCIIOMOTATEIbHbIE YCTPOWCTBA M MEXaHU3MBI.

OrHeynopHble MaTepuasbl, NMPUMEHsSEMBbIE M KIanaku u (QyrepoBku neueil. [leneHue
OTHEYIIOPHBIX ~MaTEpUaJOB HA KHUCJIble © OCHOBHbIE, WX CBOWCTBA M Ha3HAuUEHHE.
IIpon3BoANTENBHOCTD HArPEBATENBHBIX TIEUEH U €€ OpeneeHue.

Hcnonp3oBaHue Teria OTXOMALINX MPOAYKTOB CrOpaHUsl M 3KOHOMHS TorumBa. CriocoObl
NOJOTpeBa BO3MyXa, IMOJABAEMOTO B TOMKY Iieuel, OTXOMIIIMMH TNPOAYKTAMH CrOPaHHUSA B
pekymnepatopax (pereHeparopax). YCTpPOWCTBO W  TNPUHLMI  JEHCTBUS  PEKYIepaTopoB
(perenepaTopoB). Ynanenwe u3 meued mponykToB cropanus. OCOOEHHOCTH YCTpPOHCTBA MEYei,
paboTaroMX Ha TBEPAOM, JKUAKOM U ra3000pa3HOM TOILIHBE.

YCTpoitcTBO M TpUHIUN OeHCTBHsS (HOPCYHOK, TMPUMEHSEMBIX ISl CIKUTAHUS SKUIKOTO
TOIUIMBA, U TOPEJIOK, NMPUMEHSEMbIX IJIsl CKUTaHus rasa. Po3kur m ocraHoBka mneued. [lpawmna
paloThI y MJIAMEHHBIX HArPEBATEJIbHBIX MTEYeH U yXO/Aa 32 HUMH.

YcrpolicTBa Aisl Harpesa MeTajjla NPU TOMOIIM BJIEKTPOIHEPTUH: BJIEKTPHUYECKHUE
HArpeBaTeNbHbIC MeYH, KOHTAKTHBIC 3JIEKTPUYECKHE HArpeBaTeNH, MHIYKLHOHHBIE 3JIEKTPUYECKHE
HArpeBaTeNy; MX THIbL, YCTPOHCTBa M OONAcTb NMPHMEHEHHs. Y CTPOWCTBAa Uil HAarpeBa TOKAMHU
BBICOKOM YaCTOTHI U MPOMBILIIEHHON YaCTOTHL

KoHTponbHO-u3MepuTeNnbHble MPHOOPH, KOHTPOJHPYIOLIHEe  paboTy  IUIAMEHHBIX
HArpeBaTENIbHBIX TEYed — TSATOMEPhl IJIi M3MEPEHHUs CHJIbI TATH (pa3pekeHue) B JbIMOXOMAX,
ra30aHaIU3aTOPbl ISl KOHTPOJISI COCTaBa NPONYKTOB CrOPaHUs, MUPOMETPHI ISl ONpeneIeHUs
TEMIepaTypbl HarpeBa MeTajula, PacXOIOMEpbl U OINpPENeNeHUs] pacxoja MasyTa Hjisl rasa,
rajbBaHOMETPBI, MMOTEHIIHOMETPLI U apyrue npuOopbl. [IpuHIMI AEHCTBUS yKa3aHHBIX MPHUOOPOB,
NpaBUJIa MOJB30BAHUS UMH U UX XPAHEHUE.

3.2. TIPAKTUKA

Oprannsaunonﬂo-MeTonnqecmne YKasaHus

[IporpaMma MpakTHKH COCTaBJI€HA HAa OCHOBE KBaJH(PHKAIIMOHHON XapaKTEPUCTHUKH H
yueOHBIX TEMATUYECKUX IIJIAHOB.

[IpakTka  TpOM3BOAUTCA HAa paboOYMX MeCcTax B LEXax MPEANpPHsSTHS CTPOro Ha
UHIMBUAYAJIBbHOW OCHOBE HACTABHUKOM (MHCTPYKTOPOM) OOYYEHHsI, UMEIOIIEro pa3psi He Huxe 4-
ro.

OCHOBHBIMH 33/1a4aMH MIPAKTUKH SIBIISIETCS (POPMHUPOBAHUE Y O0YHAFOINErOCs MPAKTHIECKUX
HaBBIKOB BBIMIOJHEHHS pPabOT B 0ObeMe mporpaMmbl OOYYEHHsSI U B COOTBETCTBHH C TPEOOBAHUSIMHU
KOHCTPYKTOPCKOH U TEXHOJIOTMYECKON TOKYMEHTALUH.

ITocne 3aBepimeHust OOyueHHs] MO MpPOrpaMMe KaXkabli OOy4aeMblii JOJDKEH YMEThb
BBITIOJIHATE BCe paboThI, MPEAyCMOTPEHHBIE KBAIN(UKALMOHHOW XapaKTEPUCTUKOH, TEXHUIECKIMHU
YCIIOBUSIMH U HOPMaMH, YCTAHOBJIEHHBIMU Ha MPEANPUATUH

KBaJ'II/I(I)I/IKaL[I/IOHHIﬂﬁ SK3aMCH MPOBOAUTCA B COOTBETCTBHUU CO CTAHAAPTOM NPCANIPUATHA.

TEMATUYECKUU ITIJIAH U ITPOTPAMMA ITPAKTUKU

Ne Tembl Kon-Bo
TEMbI qacoB
1. Bsoanoe 3ansitue. O3HaKOMIICHHE C TPOU3BOACTBOM 2
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2. HHCTpyKTaK MO TEXHUKE O€30MMaCHOCTH, OXPaHe TPY/a U MOKaAPHOM 6
6ezonacHoCTH

3. Hcxonnble MaTepuasbl A1l NIOKOBOK, MX MOATOTOBKA 24

4. Harpes Metanna 40

5. OcBoeHue oneparyii rOpH30HTAIbHO- THOOYHBIX MAaIIMHAX, MPEccax 24

6 3akperuieHue HaBbIKOB padoTe Ha IITAMIIOBOYHOM 000pPYIOBAHHH, 34

' )pPU3OHTAJBHO-TUOOUHBIX Mpeccax

7. CamocTosiTepHOE BBIMOTHEHHE PabOT Ky3Hela-ITaMIIOBIIUKA 160
Kamndukanmonnas (nmpobnast) padora 8
UTOro 348

Tema 1. BBonnoe 3anstie. O3HaKOMIIGHUE C TTPOU3BOACTBOM

3HaueHne COOIOAEHHS TPYIOBOH U TEXHOJIOTMIECKOH TUCIIMITIIMHBI B 00€CTIeUeHIH Ka4eCcTBa
pador. OOmme cBemeHWs O MPENNPUATHH, Xapakrepe MNpodecCHr U BBINOIHIEMBbIX padoT.
O3HakoMJIeHHE C PEKUMOM pPabOThI, OpraHU3aLUeld Tpyaa, MPaBIJIAMH BHYTPEHHErO PacIoOpsIKa.
OsHakomnerne ¢ 00OpynOBaHHEM pPadOYMX MECT, C KBAIM(UKALMOHHBIMH XapaKTEPUCTHKAMU
KY3HELOB-IITAMIIOBIIUKOB 2-0r0 paspsina. O3HakoMieHue ¢ pabouuM MecToM U paboToi Ky3Heua-
IITAMIOBIINKA U IPOTPAMMOM MPOU3BOACTBEHHOTO OOy4EeHUs

Tema 2. MHCTpyKTaXx MO TEXHUKE 0€30MaCHOCTH, OXpaHe TPyaa
U MOYKapHOH 0€30macHOCTH

HHCTpyKTaK MO OXpaHe TPyAa MPU BbIMOJHEHHH Ky3HEYHO-TIPECCOBBIX PadoT.

O3HakOMJICHHE ¢ CHUTHajiM3alueld, mpuHsATOH B 1exe u Ha pabodeM wmecte, ¢ paboueit
nokymenTanuei u tpedoBarnsiMu I'OCToOB K BBITyCKaeMOH MPOIYKIIHH.

Opraamsauust ciy>xkObpl 0€30MaCHOCTH TpyAa Ha NPEANpHUSTHH. THUnoBas WHCTPYKUUS U
Apyrue HOPMATHBHBIE JOKYMEHTHI 110 0€30MacCHOCTH TPYIa.

HHcTpykTaxk nmo 6e3onacHocty Tpyna. O3HaKOMIIEHHE C MPUYUHAMH U BUAAMHU TPaBMaTH3MA.
Meps! npenynpexaeHust TpaBMaTU3Ma.

[oxxapuas OesomacHocTh. llokapHast curHanusanusi. [IpuduHBL 3aropaHust ¥ Mepbl MO HX
ycTpanenuro. IIpasuna nonb3osanus orHerymmrensMu. IIpasuna noseneHus mpu BO3HUKHOBEHUH
3aropaHusl.

TpeboBanust npasmn 6€30MaCHOCTH IPH BO3HUKHOBEHHH aBAPUHHBIX CUTYALH.

[IpaBuia monb30BaHUs 3JIEKTPOOOOpyIOBaHHEM. BO3MOXKHBIE BO3NEHCTBUS 3JEKTPOTOKA,
CHOCOOBI 3aIIMUTHI U 3AIMUTHBIE CPEICTBA, MPEAYIIPEKAAOLTNe 3HaKN U Haanucu. Oxa3aHue nmepBOi
MOMOIIH [TPU MOPAKEHUU SJIEKTPOTOKOM.

Tema 3. McxoaHble MaTepUalibl AJ1s1 HOKOBOK, X MOATOTOBKA

Hcxonnble MaTepuaiibl, IPUMEHSIEMBIE U1 U3TOTOBJIEHUS MOKOBOK HA MPEeCccax WA MOJIOTax,
UX MapKHUPOBKA U COMPOBOAUTENbHAS AoKyMeHTalus. O0opynoBaHue U HHCTPYMEHT, IPUMEHSIEMbIE
IIPU MOATOTOBKE METAJUIA K IITAMIIOBKE. Y4acTHe B MOATOTOBKE METajUla K LITAMIOBKE HA MOJIOTAxX
U rpeccax (OYUCTKA, MPaBKa METAILIA).

Os3HakomnieHHe C  ompeneneHueM  neekToB  Meraniaa W 3arotoBok.  [lpaBumia
TPAHCHIOPTUPOBKHU METAJJIA K HArPeBaTEIbHBIM YCTPOUCTBAM.

Tema 4. Harpes metanna

Os3HakomiieHHEe ¢ OOOpPyAOBaHHEM Uil HArpeBa MeTaula M TpaBwiIa ero OOCITyKMBAaHMUSL.
HHCTpyMEHT U ero nmpucnocoOieHns, NPUMEHsIEMbIE TIPH 3arpy3Ke, BBIIPY3KEe W KAaHTOBKE METallia
BO BpeMsl Harpesa.
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KoHTponbHO — M3MepuTeNabHbIE MPUOOPBI U PEKUMBI HArpeBa HCXOJHOTO MaTepuaia Ul
IITAMIOBKH. YYacTHE B IMOATOTOBKE HArpPeBaTEIbHBIX YCTPOUCTB K pabote. [IpakTrueckue mpuemsl
IO 3arpy3ke 3aroTOBOK B Meuyb. YUACTHE B PEXXHME HArpeBa, €ro peryJupoBke, HaOIMrOAeHHe 3a
MOKA3aHUSIMH KOHTPOJIbHO-U3MEPHUTEIBHBIX NpHOOpoB. OmnpeneneHne TeMIepaTypbl Harpesa IO
BHEITHEMY BUy U MOKAa3aHUAM MPUOOPOB.

OmnpeneneHne roTOBHOCTH HArpeToro Metaia. Bunbl Opaka HCXOJHOTO METalIa 1O HarpeBy
(mepeskor, neperpes, HEAOTPEB) U MEPBI UX MPENYNPEKACHUS U YCTPAHEHHUSI.

Tema 5. OcBoeHme onepaunii TOpU30HTAIBHO- THOOYHBIX MALIMHAX, ITPEeccax

O3HakoMIIeHHE C YCTPOHCTBOM MOJIOTOB M IPECCOB, HHCTPYMEHTOM U MPHUCIIOCOOIECHUSIMU
I MOJIOTOBOH U TpeccoBON ropsiued ITaMnoBKU. (O3HAKOMJIEHHME C ONEpauusMHU ropsdeit
LITAMIIOBKH.

Habmonenne 3a padoToii Ky3Hela-1TaMIIOBIINKA Ha MOJIOTaX U Ipeccax. Y 4acTue B ropsiueil
IITAMIOBKE MOJ PyKOBOACTBOM Ky3HELa-IITAMITOBIIHUKA OOJIee BBICOKOW KBATH(PHUKALINH.

Tema 6. 3akperieHne HaBBIKOB paboTe Ha IITAMIIOBOYHOM OOOPYIOBAaHUH, TOPU3OHTAIBHO-
ruOOYHBIX Mpeccax

OOyueHune BBINOJIHEHUIO MPENBAPUTEIbHBIX, OCHOBHBIX, BCIIOMOTATENbHBIX ONEpanui 1mon
PYKOBOICTBOM Ky3HELIA-IITAMIIOBIIHNKA 00OJiee BLICOKOH KBAJTHU(pUKALIIH.

HedexTsl, BO3HUKAIOLIME MpH Topsiuell [mTaMmroBke U oOpe3ke 00JOs W Mephl HX
NPeayNpeKIeHUs] U YCTPAHECHUS.

O3HakoMIIEHHE C MTPABUIIAMU U ITPUEMaMH KOHTPOJISI IOKOBOK, MEPHUTEIbHBIM HHCTPYMEHTOM
u npucniocobneHmsiMu. O3HAKOMIICHHE C TPaBHJIAMH TEXHUKU O€30MAaCHOCTH MPU padoTe Ha MOJIOTax
U Tpeccax.

Tema 7. CaMoCTOSITENNEHOE BBIMOJIHEHHE Pa0OT Ky3Hela-IITaMIIOBIINKA

CamocrosiTelbHOE  BBIONHEHHE  padoOT,  NMPEOyCMOTPEHHBIX  KBAIM(UKALHUOHHOM
XapaKTePUCTUKON ISl Ky3HELa-IITaMIIOBLIUKA.

Bce paborel BBIMONHAIOTCA OOyHYAIOLIMMHCS CAMOCTOATENIBHO TMMOJ  HaONFOACHHEM
UHCTPYKTOpa MPOU3BOACTBEHHOTO OOYUEHHSI.
5-wtit pazpso:
ITITamMoBKka CI0XKHBIX AeTallel HA MOJIOTax ¢ MacCOM Majarinux yacter cebime 1,5 1o 3 1, Ha
MeXaHUYECKHUX KOBOUHBIX Ipeccax ycuineM cBeiie 8 1o 15 MH (cebime 800 no 1500 T¢) 1 Ha
rOPU30HTAJIBHO-KOBOYHBIX MamnHax ycuiueM cabiie 2,00 no 12 MH (cbime 200 mo 1200 tc):
. banku nroneyHsble Tenexkek MOABUKHOIO COCTAaBa - IITAMIIOBKA.
. Banuku KynadykoBble aBTOMAIINH - IITAMIIOBKA.
. Banbl koneH4YaThIe TPAKTOPOB - IITAMIIOBKA.
. Bunku nepexiodyenus 2 - 5 nepenau aromoduient 3UJI-130 - mrammnoska.
. I'onoBku nox Kynak mapHupa 1 OyKCHPHOTO KPIOKa aBTOMAIIIHH - BBICAIKA.
. Kproku OykcupHBIE aBTOMAIINH - IITAMIIOBKA.
. TpaBepcel TeneKeK BarOHOB - IITAMIIOBKA.
. IITaTyHbI aBTOMAILINH - LITAMIIOBKA.
. IlTaTyHbI nU3€N€eH - MTaMIIOBKA.
10. IITaTyHBI € KPBILIKOH TPAKTOPA - IITAMIIOBKA.
11. IllecrepHu TOHKOCTEHHBIE AUaMeTPOM cBblie 100 MM - IITaMnoBKa.
IlITamnoBka NPOCTBIX U CPEAHEN CIOKHOCTH AETaJIed HA MOJIOTaX C MACCOM MaJarIlNUX 4acTen
CBBILIE 3 T, HA MEXaHIMUYECKUX KOBOUHBIX npeccax ycuineM csbitre 15 MH (1500 Tc) u Ha
rOPU30HTAIIbHO-KOBOYHBIX MaIInHax ycuiueM cebime 12 MH (1200 Tc):
1. Banbl OHOKOJIEHYATBIE TEMIOBO30B - IITAMIIOBKA.
2. Banbl koneHuaThle aBTOMaIIUH "MOCKBUY" - ITAMITOBKA.

0 1O N bW
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. 3aroTOBKH JUJIs1 KOJIEHYAThIX BaJIOB ABTOMAIINH - IITAMIIOBKA.

. JIuctel 6ypepHbIX OpyCheB BArOHOB U TEHIEPOB - ITAMIIOBKA.

. JIuCThI 3arpy304HOro JIFOKa BArOHOB - LITAMIIOBKA.

. ®aaHuel fuamMeTpoM 160 MM 3aAHErO MOCTA TPAKTOPA - BbICATKA.

. ®naHLBl NOTYOCEH aBTOMALIMH - BBICAIKA.

. @naHIBI pacTIpeeIUTENbHBIX BAJIOB IBUTATENEeH OOIBIION MOIITHOCTH - BBICAIIKA.

9. an¢bl, BTYSIKH, KOJIbIA AUAMETPOM cBbIIe 150 MM - BeICaKa.

10. Illnuaeny TOKapHBIX CTAHKOB - BBICA/KA.

[IITamMnoBKa CIOXKHBIX AeTaneli Ha (PPUKIIMOHHBIX U KPUBOIIUIIHBIX Mpeccax ycuireM cabime 3 MH
(300 tc):

1. Jlauma nucTepH.

2. Kppllky JIFOKOB MOJIyBArOHOB.

I'opsiuas mpaBka B IITaMMIax U YEKaHKA TSDKENBIX JETaJel Ha MOJIOTaX ¢ MACCOM MaAaroIuX 4acTen
CBBILIE 8 T M HA MEXaHMYECKUX KOBOUYHBIX Mpeccax ycunueM csbitre S0 MH (5000 Tc):

1. banku nepenHUX OCE AaBTOMAILNH - TPABKA U YEKAHKA.

2. Baspl kOeHYaThIe aBTOMAIIUH - [IPABKa.

3. IllatyHbl ABUraTeNeH - MpaBKa U YeKaHKA.

0 ~J N N kW

Keanmudukanmonnas (mpobuas) padora.

3.3. OprasnzanMoHHO-NeJArorHYecKHe yCJ0BHS peaau3aluy NporpaMmsl

OO0pa3oBarenbHbIii MPOIECC OCYLIECTBISAETCS Ha OcHOBe yueOHoro miuana. Cpok oOyueHHs
cocrasysiet 2,5 mecsiua (431 gac).

KanpoBoe oOecnedeHne oOpa3oBaTeNbHONW NPOrpaMMbl CTPOMTCSI Ha OCHOBE ONTHMAJbHOIO
COYETAaHUs MPAKTUYECKOrO U MEAArorn4ecKoro OIbITa MpenoaaBaTeneit

3.4. MaTepHaIbHO-TeXHUYECKHE YCJIOBHS PEATH3ALNH NPOTrPAMMBI

Teoperuueckoe oOyueHue YuebHbli Ky1acc
[Tpoexrop EPSON (609900.03339, PT2K3100028)-1
IIT.,
Hoyt6yk ASUS (SN:C70AAS035895, VN 8209) -1
IT.

DKpaH 11 MPOCHUPOBAHUA H300paKCHH— 11T,
Cron - 10 mr.

Crynbs- 22 mr.

Anteuka — 1 mT.

1 cron — mpenoaasarei,

OumiapT- 2 mr.

Jocka — 1 mr.

Tymba — 1 mr.

Jocka yuaeOHas 3-x cekunoHHAsA — 1 T,
Kononku- 2 mr.

Buncoduabmer:

Cren. TeXHOJIOTHH

IpeseHTanms:
1. MarepuanoseneHue

2. UreHue yeprekel, cxem

3. JlonyCKkU U TEXHUYECKUE U3MEPEHUs

4. Oxazanue nepBo MEIULIMHCKOMN MOMOIITH
MOCTPAJaBIINM

5. OxpaHa Tpyna 1 TexHHKa 0€30MacHOCTH
6. Criell. TEXHOJIOTUH
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YueOHast mpaKkTUKa Ob6opynosanne MIPOU3BOACTBEHHBIX

noapasnenenuii [IAQO «CuioBbie MalIMHBD)
TMTPECC BUHTOB.WEINGARTEN PZS 710 YC.5000T
MOJIOT ITAPOBO3IVIIIHBIM [ITAMITOBOYHbIM
25T

[TPECC ITAPOTUJIPABJTMUECKHI KOBOUHBIN
MOJIOT KOBOUHAIM ITAPOBO3AYIIIHBIM M1545
TTPECC-HOXHMIIbI SCK-1000- SCK-1000
IIpousBoncTBEeHHAs MPaKTHKA O06opyxoBaHNC MPOM3BOACTBCHHBIX ITOAPA3ACICHAN
TTAO «CHIOBBIC MATITHHBD

Kopnyc Ne 1 (mrraMnoBOYHO-TEPMUYECKUT)
uHB. Ne 1193

3nanue Ne 1 myckoOBOro KOMILIEKca OJioka
3aroTOBHUTENBHBIX ex0B HMHB. Ne 146

3.5. YuebHo-MeTOaANYecKOe 00ecrniedeHne NporpaMmbl

IIporpaMMbl OCHOBBIBAETCS Ha TPATULUOHHBIX TEXHOJIOTHSX, TEXHOJOTUSAX TUCTAHLIMOHHOTO
oOpa3oBaHus ¢ UCIONB30BaHUEeM OubmnoreyHoro ponga IMK.

ITo xaxnoi aucuurmnae/M JIK nporpaMMbl penoaaBaTeib CaMOCTOATEIbHO!

TOTOBUT JIEKLIUH, TPE3EHTALUN

TOTOBHUT Pa3aTOYHBINA MaTepuas ( B TOM YHCIIE B 3JIGKTPOHHOH (opme),

UCTIONIB3YEeT HeoOXoMuMble yaeOHbIe MOCOOUS MO OTAebHBIM AucturinHaM /MJIK mporpaMmer;
YKa3bIBa€T IEpPEeUeHb PEKOMEHAYyeMOH OCHOBHOW JIUTEpaTypbl U HOPMATHBHBIX JIOKYMEHTOB,
BKJIFOYAsl JIEKTPOHHBIE PECYPCHI.

Y4eOHOH mporiecc B TOMHOH Mepe obecriedeH y4eOHO-METOIUYECKON JUTEepaTypor ¢
UCTIONB30BaHUEM «DJIeKTpOHHOU Oubnmuorekny OubmmoreuHoro ¢onga OMK. Crymarensm
MPEIOCTABIISAETCS JOCTYII K 3JIEKTPOHHON ONONIMOTEKE B YAAJIICHHOM PEXKUME.

Copnepxxanne aucuuumiHel/M/JIK CTpyKTypHpyeTcss Mo TeMaM H PacKpBIBAETCsl B AHHOTALMSAX
paboueil mporpaMMbl C JOCTATOYHOW MOJHOTOH, YTOOBI CHyIIATENHd MOIJIM H3y4aTb MaTephal
CaMOCTOSITEJIbHO, OIUPAsICh HA IIPOrPaMMY.

Y4eOHO-MeTOMNYeCKHe MaTephasibl IpeJHa3HAueHbl Ui MOMOINM CIIyIIATEeNsIM B OCBOEHHH
n3yyaemoil auctuminHb/MJIK 1 kacaroTcs TeMaTHUKH M 3alaHUi Ul CaMOCTOSITETIbHON PadoThI
cayliaTenein

Pexomenayemas aureparypa:

1. Mopsxkos O.C. Marepuanosenenue. — M.: Axagemus, 2013 -14

2. Marepuanosenenue: OYK. — M.: Akanemus, 2013

3. UYepenaxun A.A. Marepuanoseaenne: Yueduuk. - M. . KYPC, HUL] THOPA-M, 2016

4. 3amnatua B.H. CnpaBodHnoe mocobue mo marepuajoBeneHuro(meramuioodpadorka.) . — M.:
Axanemus, 2010
3atiues C.A. lonycku u Texauueckue naMmepenus. — M.: Axkagemus, 2013

6. Komesas W.II. Merponorus, cranpmaptuzanms, ceptudukanus : ydeObnuk. — M. . U]
«D®OPYM» : UH®PA-M, 2018 — (Cpennee npodeccrnoHanbHOE 00pa3oBaHKE)

7. Tloxposckuii b.C.TexHnueckue M3MepeHUs] B MALIMHOCTPOEHUH, y4eOHHK. — M.: Axamemus,
2007,

8. Cemenos B .M. “ Koska u mrtamnoska” B 4-x Tomax. Mocksa, “ Mammunoctpoenue” 1986r

9. Kontyn CH., bopunckuii M.JI. “ Manas MexaHu3auusi Ky3HEUHO - IPECCOBBIX LIEXOB

10. 3natkun M.I'. u ap. “CnpaBounuk pabodero Ky3HEUHO-IITAMIIOBOYHOrO mpousBoacTea”. M.,
Mamruz” 1961r

11. bankero A.H., Jlanckuii EH. “ Ky3sHedyHo - mrammoBouHoe oOopynoBanue”. M
“MarunHoctpoenue”. 1982r

12. bproxanoB A H. “ KoBka u o6beMHast mrammnoBka’. Mocksa, “ MamuHocTpoerne” 1975r.

*2
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13. Oxpumenko A.M. “ TexHONOTrHs Ky3HEUHO-IIITAMIIOBOYHOI'O IIPOU3BOACTBA”
y
14. Konryu C. .M., bopunckuii M.JI. “ Mamnast MexaHMU3aust Ky3HEYHO - IIPECCOBBIX LIEXOB
y )
15. 3natkun M.I'. u ap. “CropaBodHUK pabouero Ky3HEYHO-IITAaMIIOBOYHOrO mpousBoacTtea’. M.,
Mainrusz”
16. TpyOoun B.H. “ ABroMaTusanuu IpPOEKTUPOBAHUS W TEXHOJOTMH KOBKU Ha Mojorax’. M .
y )
“MartunHoctpoenue”, 1974r

4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUA ITPOT'PAMMBbI
MPOPECCHOHAJIBHOI'O OBYYEHUA

Cucrema OLIEHKH KauecTBa OCBOEHUS CIIyIIATENIsIMU POrPaMMBbl OCYILECTBIISAETCS B BUAE:

Tekymero u mpoMeKyTOYHOTO KOHTPOJISI yCIIEBAEMOCTH 10 Kakaod mucuuruinae/TIM.
IIpenopaBatens o kaxkaod aucuuruinHe/[IM caMOCTOSTENNbHO YCTAHABIUBAET CPENCTBA U METOJIBI
TEKYLIEro KOHTPOJIA, NO3BOJSIIOINME OLEHUTh 3HAHUS, YMEHUS U YPOBEHb IPHOOPETEHHBIX
KOMIIETCHIIMH (THUIOBBbIE 3aJaHHUs B TeCTax). TeKyImuil KOHTPOJIb OCYIIECTBJIIETCS B TEUEHHUE
oOyuernss. OOBEKTOM KOHTPOJIS SIBJSIETCS YMEHUSl NPUMEHATb Pa3JInYHblE 3HAHHUS B PELICHHUU
npodecCHOHATBHBIX 3a1a4.

IIpomeskyTodHas aTTeCTalys MPEACTABISET COOOH CYMMY pPe3yJIBTaTOB 10 BCEM TeMaM JAUCLUTUINHBY/
I[IM yuebHoro mmana B ¢opme TecTupoBaHus. OOBEKTOM KOHTPOJISA SIBISIETCS HOCTH)KEHHUE
3aJaHHOTO MPOrpaMMON YPOBHS BJIaICHUS KOMIIETEHLIUEH.

Kpurepun OLeHKM 3HAHUN W yMEHUUN CIylIaTeNed JOJDKHBI YCTAHABIMBAIOTCS B COOTBETCTBHUH C
TpeOOBaHUAMHU K MPO(ECCHOHANBHON MOATOTOBKE, C YUETOM XapakTepa M3ydaeMbIX AUCLUILINH, a
TAKXKE LETH MNPOrpaMMbl NMPo(eCcCHOHANBHOrO OOydUeHHs. 3adeT CTaBUTCS B ClIydae IOTYYEHUS
NPaBUJIBHBIX OTBETOB Oosiee ueM Ha 60% BOMPOCOB 3a4ETHOTO TECTA.

Pexomenoyemvie epanuysr oyenok npu mecmupoeaniiu:

«OTJIMYHOY - 91% NpaBUIBHBIX OTBETOB,

«xoportuoy - 70-90% npaBUIBHBIX OTBETOB,

«yAOBIETBOPUTENBHO» — 51-70% mpaBUIBHBIX OTBETOB,

«HEYIOBJIETBOPUTEIILHOY - HE Oosiee 5S0% MpaBUIIbHBIX OTBETOB.

Keanugpuxayuonnwiii sx3amen IpOBOIUTCS B COOTBETCTBUU ¢ I1oyoKeHHEM O OpsiiKe aTTeCTallH U
NPUCBOCHUS KBATM(UKALINY JIULAM, OBJIAIEBAIOIINM IpodeccusiMu pabodnx B pa3IndHbIX hopmax
o0y4eHHs1, Ipu 5TOM KBaupuKanroHHas (mpoOHast paboTa) MPOBOAUTCS 3a CUET BPEMEHH,
OTBEACHHOT'O Ha MPOU3BOACTBEHHOE O0yUYECHHUE.
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ObuienpodeccuoHabHbEL YK

Nt /n

HaunmeHoBanHe
JHCHHILIUHBI

AdHoTanus

OI11.01

OxazaHue neproii
MOMOTIH
HocTpafaBIIAM

B pe3ynrTare ocBoeHUs QUCIHITTHH LI 00yUatomuMiics TOMKEH
3HATL!

- TEPMHHBL U ONIPCACTICHUS;

- BHIBI TPaBM;

- MOHATHE KIWHUYECKAst CMEPTE W €€ NPU3HAKH.

B pesyabTaTe 0CBOSHHA JAMCUHMILIHHBI 00YYatOUIMICS JI0/DKCH
YMETD!

- OKa3BIBaTh MEPBYIO IOMOIIS MOCTPANABILIEMY,

- IPOBOJATE CEPACUYHO-NETOUHYIO PEAHUMALHIO;

- OPraHH30BHIBATE TPAHCIOPTHPOBKY OOJIBHOTO.

OI1.02

OxpaHa Tpyaa u
TEXHHKA
0e30nacHOCTH.
Oxpana
OKpYXKawmgeii cpeanl

B pezynpTare ocBOeHHs AUCHMILTHHBI 00y4YaloMHKHCd JODKEH
3HATh:

- 3aKOHO/IAaTEJIbHbLIC W MHbIE HOPMATHBHBIE IIPABOBBIE AKTHI 110
OXpaHe TpyJa;

- KnaccupuKanuo, NTPUYUMHE] BOSHHKHOBEHHS H MEpkl

PO HIIAKTHKH aBapuil, HECYACTHLIX C/Iy4YaeB,
mpodeccHOHanbBHBIX 3a00neBanuii;

- TpeOOBaHUA AMEKTPoOC30NaCHOCTH;

- npaguaa Oe3zonacHoil paloThl ¢ NCKTPUPHIIMPOBABHBIMH
IPUCIIOCODIEHUSMH, HHCTPYMCHTAMHU 1 IpROOpamMH;

- OCHOBHBIC OTIACHBIE H BPE/IHBIC TIPON3BOACTBEHHbIE (PaKTOPEI
YCIIOBUH TPYLa;

- TpeboBaHus cO0pa, pereHepanny H yTHIH3AIHH 0TPadoTaHHbIX
BPEIHBIX M TOKCHYHBIX OTXO0/I0B IPOU3BO/ICTRA.

B pezynpTare ocBoeHHs JUCLHIUIMHLI 00yYaromBHcs AO/DKEH
YMETh:

- HCHOMB30BATh CPEACTBA MHAMBHAYAILHOM H KOJUIEKTHBHOH
3aI0HTHI;

- IPUMEHATD ICKTPOIAMUTHEIE CPEJICTRA,;

- IPUMEHSTh CPEICTRA MTOKAPOTYIIEHHS.

OIL03

MarepuanoseaeHne

B pe3ynbTare ocBoeHMs TUCUMILTHHBL O0YUAIOMMACS ACIDKEH
3HATE:

- OCHOBHbIE CBEJEHUS O CTPOSHHH 1 CBOMCTBAX METAJLIOB H
CTUIABOR, METOJBI HX HCIBITaHUiL;

- OCHOBHBIE CBOHMCTBA, MAPKHPOBKY, IPHMEHEHHE UYTYHOB,
CTalH, IBETHLIC METAMNIbI H UX CIUIABHI;

- OCHOBHEIC TIOHATHS TEPMUYECKOH U XMMHKO-TePMHUYECKO
00paloTKH METAILTOB U CIUIABOB;

- COCTAB, MEXAHHYECKHE CBOMCTBA, MAPKHPOBKY, 00NacTh
[IPHMEHEHHS TBEP/IBIX CIUIABOB, MHHEPAIOTHUECKHX H
NOPOINKOBLIX MaTEPHANOB.

B pezyneTare ocBoCHMsA JUCIIUMILTHHBI 00YHAROUIHHCSH JT0OIKEH
YMETE!

- OLICHUBATDL KAYECTRA METATUIOB: (PUINTECKIE, XUMUYECKUE,
MEXaHWYECKHE M TEXHOJNOTHYECKHE CBOMCTRA,;

- IPOBOJIUTE PA3IHIHbIE BHIBI XHMHKO-TEPMUYCCKOH 00paboTKH.




OI1.04

Hormyexku u
TEXHHYECKHE
H3MepeHus

B pe3ynbTaTe OCBOSHUA JUCIHILIHHBI 00YyJaroIMHCs JOLKEH
3HATh:

- NMHEHHBIC pa3Mepsl, OTKNOHEHHS 1 AONYCKH JTHHCHHBIX
pa3sMepoB;

- TPYMIEL 10CAA0K;

- CHCTEMY BaJla, CHCTEMY OTBEPCTHH,

- OCHOBBI TEXHMYECKUX U3MEPEHUIH;

- MOTIYCKH (opMEl U PACIIONOKEHHUS TTOBEPXHOCTEI;

- IapaMeTpsl MIePOXOBATOCTH IOBEPXHOCTH;

~ IOTYCKH YITIOBBIX Pa3MEPOB ¥ YIJIOB KOHYCOB,

- JOMYCKH, MOCAIKH METPHYECKHX Pe3b0.

B pe3ynsTaTe 0cBOCHUS IMCUHINIMHB! 00YHAIOMUACA J0JDKEH
YMETh:

- IPAMEHATL TadIHLY JOITYCKOB H MOCAA0K;

- HCTIONIB30BATh CPeACTBa AN H3MCPEHHH;

- MPOBOAHTH HOPMHPOBAHHE H U3MEPEHHC LICPOXOBATOCTH,

- HCNOJb30BaTh CPEACTBA KOHTPOISA H H3MEPEHHA YITIOB H
IAJKUX KOHYCOB;

- ACTIOJIB30BaTh CPEACTRA KOHTPO/1A U U3MEPEHUA METPHYECKHX
pe3nl.

OIL.05

Urenue geprexeii 1
CXeM

B pesyabTate ocsoeHUA JAMCHMIIMHBL 00YHaoINCs NOIDKeH
3HATD:

- O0IIHE CBEACHUS O HEPTEKAX;

- pa3mephl Ha depTexax;

- TEXHUYECKHE YKa3aHUs Ha YepTesKax;

- TpeboBaHNA MPOU3BOACTBA K UepTeKaM geTanei,

- coaepkanue cOOPOUHBIX YEPTEKEH H MX HA3HAUCHHUE JITIs
MPOU3BOCTRA,

- comepxaHue cnenu@UKaIiuu;

- IOHATHE O YepTeKax ODILEro BH/A;

- 001IKe cBedeHHs O cXxeMax: THIbl, Buabl cxem 1o ['OCTy.

B pe3yasTate 0cBOCHUA THCHUIIMHL! 0O YyJAIOIMHBACS ToMKeH
YMETh:

- IPOBOAUTE UTCHUE YepTexeH OeTaseH;

- MPOBOHTL YTEHHE COOPOUHBIX YEPTEKEH;

- MPOBO/IMTE O3HAKOMJICHHE MO YCIAOBHBIM 0003HAUYCHHAM CXEM €
JETAIAMH H COOPOUHBIMH €IAHUNAMHU;

- ONlpeJeNnsTh NOCe10BaTENbHOCTH NepeaYyy ABHKEHHS OT
OJIHOTO 3JIEMEHTA K JPYTOMY.

OI1.06

JIeKTPOTeXHHKA

B pesynbTare ocBoeHMS TUCIMIIHHBL 00YHarONTHIACA J0KEH
3HATh:

- OCHOBHBIE TIOHATHA H ONPeJIC]ICHHA NEKTPHYECKOTO TOKA,

- OCHOBHbIE TIOHATUA ICPEMEHHOTO TOKa;

- TpéxdazHyro cucTeMY NEPEMEHHOIO TOKA;

- ANEKTPOTEXHUUYECKHE YCTAHOBKH UX YCTPOHCTRO H NPUHIUII
JEeHACTBUSA;

- OCHOBHbIE OHATHSA O IPOU3BOJACTBE, paclpeaeieHHH H
HCNOJB30BAHUY 3NEKTPOSHEPTUH.

B pesyiibTaTte ocBoSHHS TMCHUNIHHE 00Y4alOIIHACH JOIDKEH
YMETh:

- ONIpeAie/IATh MOILIHOCTh 3JIeKTPU1ecKoro ToKa;

- IPUMEHATH HIEKTPHUECKAS 3aILUMUTY.
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