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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 podeccun OKIIT/IP Ne 13225 «Ky3Hel Ha MOJIOTax U Mpeccax».
1.2. HopmaTuBHO-IpaBoBbie OCHOBAHHMS NPOrpaMMbl NPo¢ecCHOHAIBHOr0 00y4eHust
JanHast mporpamMma pa3padoTaHa B COOTBETCTBHUU C HOPMATUBHOMN 0a301 JTOKYMEHTOB:
. 3axoH 00 obpaszoBanuu Poccuiickoii @enepannu Ne 273-03, c1.76;
o ITpuxa3z MunrobpHayku Poccuu ot 18.04.2013 N 292 (pen. ot 27.10.2015) "O06 yTBepxaeHnn
ITopsinka opraHM3alidl W OCYIIECTBJICHHS] OOpPa3OBaTENbHOW MEATENbHOCTH IO OCHOBHBIM
nporpammMaM npodeccuonanpHOro odydyenus" (3aperucrpuposano B Muntocre Poccuu 15.05.2013
N 28395), (¢ m3smenenusimu Ha 27 okTs10ps 2015 rona);
o Obmepoccutickuii  knaccudukarop mnpodeccuii pabouyux, MODKHOCTEH CiyKaluxX U
tapudubix pazpsaoB OK 016-94 - mnpodeccust OKIITAP Ne 13225 «Ky3Hernm Ha MojoTax H
npeccax».
1.3. lleqn 1 3agaun mporpaMmbl NPo¢eCCHOHATIBLHOTO 00y YeHUsI
Llenpt0 mporpaMMmel SIBISIETCS OCBOEHHE OOYYAarOIIMMHCS OCHOBHOTO BHA MpPOQeCCHOHATBHON
nesitenbHocTH (BIT/T): Beimonaenue paboT MO U3rOTOBICHUIO AE€TAJIeH KOBKOM
3ana4yu NporpaMmsl:
o MOATOTOBKA MPO(GECCHOHANBHBIX KaJpOB, OPHEHTHPOBAHHBIX HA BBICOKOTEXHOJIOTHYHOE
NPOM3BOJICTBO, MPUMEHAEMOE Ha TIPEATIPUATHH
. 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 ayAUTOPHOU yueOHOM Harpy3ku odydaromerocs — 83 Jaca,

e  mpakTuku (yueOHOH, MPOU3BOACTBEHHOM) — 348 "acos.
1.5. TpeGoBanus Kk pe3yJbTataMm o0y4eHuUst

PesynbraToM OCBOEHHsI MPOrpaMMbl MPOPECCHOHATBHOIO OOyUYEHHs! SIBJISETCSl OBJAaIEHHUE
oOyvaromumucst BUIOM mnpodeccruonanbHoil nesitenbHocTH (BIIJ]), KOTOpBI — COOTBETCTBYET
TpeOOBaHUAM TMPOPECCHOHATBPHOTO CTaHIAPTAa U CONEPXKHUT TPeOOBaHMUSA K TPYAOBBIM ACHCTBUSIM,
YMEHUSIM H  OCHOBHBIM 3HAHUSM,  HEOOXOAMMBIM Uil BBIIOJHEHHS NPOQecCHOHATBHO-

KBaJM(PHKALMOHHBIX O0s3aHHOCTEH.



KpanuduxanuoHHasi XapaKTepucTHKA Ky3Hella HA MOJIOTAaX M npeccax 3-ro pa3psiaa

KYy3Hey Ha MOIOmax u npeccax 3 paspaoa 001Jicer 3Hamb:

YCTPOHCTBO OOCIY>KHBAEMBbIX MOJIOTOB, IIPECCOB, HArPEBATENbHBIX IMeuel, MOAbEMHBIX
MEXaHH3MOB;

NpUEMBbl KOBKH, ITPABHJIA MIOATOTOBKU 000PYIOBaHHS U PUCTIOCOOIEHHH K padoTe;

NPUITYCKH Ha 00pabOTKy U OMYCKH Ha TIOKOBKUY,;

KOBOYHBIE CBOWMCTBAa MeETaJlla, CBOWCTBA M PEXHMbI HarpeBa M KOBKH YIJIEPOAUCTBIX U
JIETUPOBAHHBIX CTaJIEH;

NpaBUIIa MOJB30BAHMSA IPUOOPAMU JJISt ONIPEIENIEHHS TEMIIEPATyPhl HarpeBa

Ky3Hely Ha MONOmax u npeccax 3 paspsaod ROJIKeH YMeTb:

OCYILIECTBJISIT KOBKY MPOCTBIX M CPENHEH CJIOXHOCTH [eTajell M 3aroTOBOK U3 CTajleu
Pa3JMYHBIX MAapOK (KpPOME BBICOKOJIETMPOBAHHBIX M JKAPONPOYHBIX) U CILIABOB LIBETHBIX
METAJJIOB Ha MOJIOTaX ¢ MacCcOM majarowux vacre 1o 1,5 T u npeccax ycunuem no 8 MH
(800 1c);

BBIMOJIHATE paboThI O THOKE, MPOTSIKKE, BBICA/IKE U IPaBKE ACTaNCH;

W3TrOTaBJIUBATh NPOCTON U CPENHEN CIIOKHOCTH Ky3HEUHbIN HHCTPYMEHT,

OCYIIECTBIISATh PACKOBKY TPyOOK BHJI TIOJ] MOJIOTOM,;

OCYLIECTBJISATh LITAMIIOBKY B MOAKJIAAHBIX LITAMIIAX

BBIMIOJIHATD Ky3HEYHYIO CBAPKY U HABAPKY MPOCTHIX AETANEH;

BBIMOJIHATE OTPYOKY ropsiaero MeTajia,;

OCYLIECTBJISATh COOPKY 3arOTOBOK ITOZ MOJIOTOM

2. BBIIIUCKA U3 YYEBHOT O ILTAHA ITPOTI'PAMMBI TPO®ECCHOHAJIBHOI'O
OBYUEHUA
N HaunmenoBanmue pasaesos, Bcero B Tow uncae Popma
° n/m NMPaKTHY.
AHCUHILIHH H TEM 4acoB | Teopust KOHTPOJIA
3aHATHS
OIL.00 | Obuienpopeccuonanvuutii yuri 51 30 21
OIL.01 OxazaHue nepBoi NOMOLIH 3 0 3 3auer
MOCTPAJABIIHM
OxpaHa TpyJa U TEXHHKA
OI1.02 | GesomacHoctu. Oxpana 8 6 2 3auer
OKPYKAIOIIEH Cpe bl
OI1.03 | MarepranoseacHne 8 6 2 3auer
OI1.04 | JomycKHu ¥ TSXHHICCKUE U3MEPCHHUS 16 10 6 3auer
OI1.05 | YUrcHue ueprexel U cxeM 8 2 6 3auer
OIL.06 | DNEKTPOTCXHHUKA 8 6 2 3auer
11.00 ITpodeccnonanbHbBIIH UK 380 26 6
N3rorosnenue aeraneii KOBKOMH 1o
IIM.01 CTAAHSIM TEXHOJOrHYECKOro 32 26 6 3
npouecca
MIIK.01.0] O6opy;v[OBaHHe U TEXHOJOTUS KOBKH 32 2% 6 3auer
JeTancH
1701 Hpaxmuxa (yuebuas, 348 - 348 Jauer
npoU3O00CMEeHHA)
Hmozo 431 56 27
HUrorosasa arrecranusa
KpanuduxanmoHHsI 5K3aMeH 8 - -




Kanenpapuslii yueOHb1i rpadux

YaCkI

160 | 160 111
1. 2. 3. 4. 5. 6 7 8. 9 10. 11.
TO | TO | TO | ¥II | ¥II | o | III 11 II1 II1 III1
8 8 V11 8 11 8 8 8 8 8 8

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

3. YCJOBHS PEAJIN3AIIMU PABOYEN TPOI'PAMMBI PO®ECCHOHAJBHOI'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 Oxa3anue nepBoi NOMOIIH 3 3 3auer
MOCTpaAaBIIUM
5 OI1.02 Oxpana TPyNa 1 TEXHNKA 0€30MacHOCTH. 3 5 3auer
OxpaHa OKpy>KaroLei cpenbl
3. | OI1L.03 MarepuanoseneHue 8 2 3auer
4. | OI.04 Monycky U TEXHUYECKHE U3MEPEHUs 16 6 3auer
5. | OILOS YreHnue ueptexeit U cxem 8 6 3auer
6. | OIL.06 DnekTpoTexHUKa 8 2 3auer
TEMATUYECKUH ITJIAH U TIPOTPAMMA
OI1.01 «OKA3AHUE ITEPBOM ITOMOILU TIOCTPA JABIIIHIM»
Ne Tembl Kon-Bo
TEMbI 4acoB
1. ITepsast noBpaueOHast MOMOIIb, €€ MPUIHHBI 0,5
2. Ilepsasi noMoIe Ipy TPABMax 0,5
3. Knunnueckas cmepts u ee npusHaku. CepaeuHo- JerouyHas peaHuMalusl 1
4. Tepmunsl u onpenenenus. OpraHu3aiusi TPAHCIOPTHPOBKH OOJIBHOTO 0,5
5. KoHTponpHbIE BOIPOCH! 0,5
UTOr0 3

Tema 1. IlepBast noBpaueOHasi MIOMOIIb, €€ TPUIHHBI

Ilepsas ooepauedHas NOMOUL — STO KOMILJIEKC MEPOIPHUATHIA, HAMPABICHHBIX HA BOCCTAHOBJICHHE
WU COXPaHEeHHe >KM3HH W 370pOBbs MmocTpanasiinero. Ee moybkeH OKa3bIBaTh TOT, KTO HAXOMHUTCS
PSIIOM ¢ MOCTPanaBIIUM (B3aUMOIIOMOIIb), WU CaM MOCTPAJABIINI (CAMOTIOMOIIb) 10 MPUOBITHS
MEIUIIMHCKOTO PabOTHHKA.
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Tema 2. IlepBas nomoIb npu TpaBMax

Buneb! Tpasm
ITocnenoBarenbHOCTh AEUCTBUIN NMPU OKA3aHUHU NEPBOM MOMOLIY MOCTPAJaBIIEMY:

- yCTpaHEHWE BO3JEHCTBUSI HA OPTraHU3M TIOCTPAJABIIETO OMACHBIX W BPENHBIX (HAKTOPOB
(ocBOOOXKIEHNE €r0 OT MEHCTBUS SJICKTPUUECKOTO TOKA, TallleHUe TOPSIIed OJEeK/bl, H3BJICUEHUE U3
BOIBI U T. 11.);

- OLICHKA COCTOSTHUS MOCTPAIaBILIETO;

- ompesieNieHre XapaKkTepa TPaBMbl, CO3AAI0IIeH HAMOONBIIYIO YIPO3y IS *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 MepesioMa;
HAJIOJKEHHE TTOBSI3KU U T. I1.),

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

- BBI30B CKOPOW MENULIMHCKOW TMOMOINU WJIM Bpada JuOO MPUHSITHE Mep A TPAHCIOPTHPOBKH
MOCTPAAABIIETO B OJIMKANINYIO METULIMHCKYIO OPTaHU3AIHIO.

Tema 3. Knuauueckas cMepTh U ee npuszHaku. CepaeuHo- JeroyHas peaHuMalust

[Ipu3Haky, MO KOTOPBIM MOMKHO OBICTPO ONPENEeNIUTh COCTOSHHE 3I0POBBSI IOCTPAAaBILIETO,
ciaenyromue. Kommieke peaHuMannoHHBIX Mepornpusituii. MckyccrBeHHoe apixaHue. HapyskHblid
MacCaxx cepaua.

Tema 4. Tepmunsl u onpenenenns. Opranuzanus TPAHCIIOPTUPOBKU OOIBHOTO

HpI/I HECUYACTHOM CJIydaec HGO6XOI[I/IMO HE€ TOJIbKO HCMCAJICHHO OKa3daTb IOCTPaAdaBLICMY
noBpayeOHYI TOMOIIb, HO M OBICTPO M MPABWIBHO JOCTaBUTh €ro B Ojpkaiiiiee JedeOHOe
yupexnaenue. Hapyluenne nmpaBusl NEPEHOCKU U MEPEBO3KU MOCTPAAABIIETO MOXKET MPUHECTH €My
HEMONPaBUMBIN BpeNI.
TEMATUYECKUU IVTAH U ITIPOTPAMMA
OI1.02 «OXPAHA TPYJJA U TEXHUKA BE3OITACHOCTH.
OXPAHA OKPYXXAIOIIEHA CPE/IbI»

Ne Temsbl Kon-Bo
TEMBI 4acoB
1. Oxpana Tpyna. besonacHOCTE Tpyia Ha NPEANPUITHH, B LIEXY 2
2. [MoxapHast 6€30MacHOCTh. DJIEKTPOOE30MacHOCTh 2
3. IIponsBoacTBEHHASI CAHUTAPHS U TUTHEHA TPyAa paOOTHHUKOB. 2

IIpodunaxkruka npodeccHoOHATBHBIX 3a00J€BaHUN 1 TPABMATH3MA.
4 OxpaHa OKpyKaroLIeH cpenbl 2
nuToro 8

Tema 1. Oxpana Tpyna. beonacHocTb Tpyaa Ha NpeANpUATUN

3akOoHOAATeNbHble M HHble HOPMAaTHUBHbIE IIPAaBOBblE aKTbl MO OXpaHe Tpyla.
I'ocynapcTBeHHBIH Ha30p U KOHTPOJIb COONFOICHUS 3aKOHOATeNbCTBa 00 oxpane Tpyaa. Tpynosas
U NPOU3BOACTBCHHAA JUCLIUILIINHA.

OOwmme TpeOoBaHuss 0Oe30MacHOCTH. ABapuH, HECYACTHBIE Ciy4dad, NPodecCHOHAIbHbIC
3abosneBanus. [lopsinok paccienoBaHus U ydera. MepompusiTusi Mo MpouIakTUKe TpaBMaTU3Ma U
npod3zaboneBaeMoCTH. OcHOBHbIE TEXHUYECKHE MEPOTIPUSITHS o npodHIaKTHKE

7



MPOM3BOJCTBEHHOTO TPABMATHU3MAa. OTPAKIEHHSI, YCTAHOBKA MPENOX PAHUTENBHBIX U OJIOKUPOBOYHBIX
yCTPOHCTB Ha 0OOPYIOBAaHUH, UCIONb30BAHHE CPEACTB MHANBUAYAIBHOW U KOJUIEKTHBHOHN 3aIUTHI.
HHcTpykTaxu no npodeccusiM, BuaaM padboT, paboOT MOBBIIIEHHON OMacCHOCTH. Mepbl 6€30MacHOCTH
IpU 3KCIUTyaTaluu OOOpPYAOBaHMA, IMPUCHOCOONEHUH, CTAHOYHOIO M CJIECAPHOrO HHCTPYMEHTA,
THEeBMOMHCTpyMeHTa. TpeOoBanus O€30MacHOCTH TPyJda MpPH SKCIUTyaTalldM TPAHCHIOPTHBIX U
IPY30MOIBEMHBIX CPEACTB, KOTJOB, TPYyOONPOBOMOB, COCYHOB, pPabOTAIOMINX IOJ IaBJICHUEM,
ra3oBOr0 XO3SHCTBA. XapakTep HECYACTHBIX CIIy4yaeB, MPUYUHBI WX BO3ZHUKHOBEHUS U MEpPHI
npoHIaKTHKH

Tema 2. Dnexrpobe3onacHocTs. [ToxkapHas 6e30macHOCTb

Tpebopanust 3JIeKTPOOE30MaCHOCTH. [IpaBua Oe3omacHOI paboThl c
3NEKTPUPHUIUPOBAHHBIMU MPHUCIIOCOONEHUSIMHA, HHCTPYMEHTAMH U MPUOOpaMH. DJIEKTPO3AIIUTHBIE
CpencTBa M MpaBuUiia MOJb30BaHUsA UMHU. llepBas momolnpb Npu MOPaKEHHUH 3JIEKTPOTOKOM. Mepbl
nokapHoi npodunaktiku. IIpoTrBonoXkapHbIi pexxuM Ha mpou3BoacTse. IlpaBuna noseneHus npu
noxape. Cpeacrsa noxkaporyiuenus. IIpoTuBonoxkapHble MOCTHI.

Tewma 3. [Ipon3BOACTBEHHASI CAHUTAPUS U THTHEHA TPyAa pabovux.
IIpo¢unakTuka TpaBMaTH3MA

OCHOBHBIE OMNACHbIE W BpeOHbE MPOW3BOACTBEHHbIE (HAKTOPHI YCIOBHH Tpyda:
MNPOU3BOACTBCHHAA IIblIb, TOKCHUKOJIOIMA BPCAHBIX BCLICCTB, ILHOYM, BI/I6paL[I/I$I3. BOSI[GP'ICTBI/IG
BPEIHBIX TMPOU3BOJACTBEHHBIX (DaKTOPOB Ha opranusMm uenoBeka. CoOmomeHue pabOTHUKAMU
TpeOOBaHMH 1O JMYHOH THTMeHe, TMNPUMEHEHHEe COOTBETCTBYIOLINX IPEAOXPAHHUTEIBHBIX
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

PemeHuss mpaBUTENbCTBA MO OXPaHe NPUPOALI U PALMOHAIBHOMY IMPHUPOOINONIB30BAHUIO.
AQMUHUCTpATUBHAS U IOpUINYECKass OTBETCTBEHHOCTh PYKOBOAUTENEH MPOU3BOACTBA U I'pa)/iaH 3a
HapyIllIeHus B 00JIaCTH PALIOHAIBHOTO MPUPOIONOIB30BAHIS U OXPAaHbI OKpYsKaromei cpensl. Coop,
pereHepanys U yTHIN3aus OTPaOOTaHHBIX BPEAHBIX U TOKCHYHBIX OTXOMIOB ITPOU3BO/ICTBA.

TEMATUYECKUU ITJTAH U ITPOT PAMMA
OI1.03 <cMATEPUAJIOBEJEHUE»

Ne Tembl Kon-Bo
TEMBbI 4acoB
1 OcHOBHBbIE CBENIEHUs O CTPOEHUH METAIJIOB U TeopuH criiaBoB CBOICTBA 5
METAJIJIOB U METOJIbl UX MCIIBITAHUM
2. Uyrysel. Ctanu. [{BeTHBIE METAJUIBI U X CILIABbI 2
3 TepMudeckast 1 XUMHUKO-TepMUYecKasi 00padoTKa METAJIOB U MX 5
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

ITonarue o meramnax. UepHble U BETHbIE MeTAJLIbL. 1IOHATHE O KPUCTAININYECKON 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: Teeproctd. OO0O03HAYEHHE OCHOBHBIX XapaKTePUCTUK MEXaHMYECKHUX CBOWCTB Ha
4epTeKax.

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

OCHOBHBIE CBEACHHs O MPOU3BOJACTBE 4YyTryHa. Bumbel uyryHOB: Oenblii, cepblil, KOBKHIA,
BBICOKOMPOYHBIN, aHTUQpUKUMOHHBIA. CocTaB, CBOHCTBA W MapKHPOBKA YYT'YHOB. BiwsiHue
npuMeceil Ha cBoiicTBa 4yryHoB. OOnacte nmpuMeHeHHss 4yryHOB. CHocOOBI MOJyYEHHs! CTaH:
KOHBEPTOPHBIN, MapTEHOBCKHH, B JJEKTPOHHBIX nedax. Kiaccupukamuss cragym 1O COCTaBy,
HA3HAYEHUIO W Ka4deCTBY. YTIJEPOAUCTbIE CTalM, CBOWCTBA, MAapKUPOBKA IPUMEHEHUE.
Knaccudukanms yrinepoauctoit cranu.

JlerupoBaHHbBIE CTaNu, CBOWCTBA, MAPKUPOBKA, MPUMEHEHHE. JIerupyromue 3JIeMEeHTbl U UX
BIMSIHUE Ha CBOMcTBa cranmu. Kiaccupukauus nernpoBaHHBIX cTajeid. Menb M CIulaBel HA OCHOBE
MeIU: JIaTyHb, OpPOH3a, MEXaHWYEeCKHE CBOMCTBA, MApKHUPOBKA, XUMHUYECKHH cocTaB MU 00jacThb
MIPUMEHEHUS.

ANIOMUHUI U CIJIaBbl Ha OCHOBE ANIOMUHHUA. CUJIYMHH, AIOPAJIOMUHUI, MeXaHUYecKHe
CBOWCTBA, MAPKUPOBKA, XUMUIECKHI COCTaB M 00JaCTh MPUMEHEHHUSI.

TuTan ¥ crjaBbl HA OCHOBE TUTAHA. MEXAHWYECKHE CBONCTBA, MAapKUPOBKA, XUMHUYECKHU
COCTaB M 00JIACTh TPUMEHEHUSI.

Tema 3. TepMmudeckast U XUMHUKO-TepMUYeCKast 00padOTKa METAJUIOB U CIUTABOB

Buner tepmudeckoii oOpaboOTKH: OTXKUT, OTIYCK, HOpMaiM3aLus M 3akanka. HasHaueHue
Pa3NIUYHBIX BHIOB TepMOOOpabOTKH, TOHATHE O TMapaMeTpax W pexuMax TepMooOpadOTKH:
TeMrepaTtypa MOCajku B I€4Yb, CKOPOCTb HArpeBa, TEMIIEpaTypa W BpeMs BBIIEPKKU, CKOPOCTb
oxyaxaeHus. Bnusane TepMooOpadoTky Ha CBOHCTBA CTAIU M YyT'YHA.

[TonsiTne 0 XUMHKO-TepMHueckol oOpabdorke. Bunmbl xmMmuko-tepmmuueckoil oOpadoTku:
LIEMEHTAllMs, Aa30THPOBaHUE, LMAHMPOBaHUE, OOpHpOBaHUE, CyJNb(QUAMPOBAHUE, AJUTHPOBAHHE.
TexHonorus nposeneHusi. CBONMCTBa MOBEPXHOCTU MeETalljia IOCJ€ NMPOBENEHUs] Pa3JUYHbIX BUIOB
XUMHKO-TEPMHUUYECKOH 00pabOTKH.

Tema 4. Tsepable CruiaBbl, MUHEPAJIOTUYECKHUE U MOPOLIKOBBIE MATEPHAIIBI

HasnaueHne u mnpuMeHeHHe TBEpAbIX cIUIaBoB. Kiaccmdukaums TBEpAbIX CILIABOB:
tutanoBonbdpamoBas rpynna (TK), Bombdpamosas rpymma (BK), TutanorantanoBosbdppaMoBast
rpymma  (TTK) wmx cocraB, MexaHM4YecKHe CBOICTBa, MapKHpPOBKA, 0OJACTb INPUMEHEHHS.
MuHepanokepaMHU4ecKre MaTepUabl, OCHOBHbIE MAPKU U 00JIaCTh MPUMEHEHHUSI.

ITonsitme o mopowmkoBol Metamnyprud. OCHOBHBIE MapKd MHHEPATOKEPAMHUYECKHX
MaTepHajoB, UX o0sacTe mpuMeHeHus. CBepXTBEpAblE MHCTPYMEHTAIbHBIE MaTepUaIbl HA OCHOBE
NOJMKPUCTAIUIOB KyOrueckoro HuTpuaa 6opa. OCHOBHBIE MapKH M 00J1aCTh IPUMEHEHUSI.

TEMATUYECKUU ITJTAH U ITPOT PAMMA



OI1.04 « 10ITYCKH U TEXHUUYECKHWE USMEPEHUW»

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. Jomycku (popMbI U PacioNoKeHus moBepxHocTel. [1lepoxoBaTocTh 2
TTOBEPXHOCTEH
Jlonycku U cpeAcTBa U3MEpEeHUs YIJIOB U IJIaAKUX KOHYCOB 2
6. JIOmyCKH, TIOCaIKM U CPENICTBA H3MEPEHHSI METPUIECKUX Pe3b0 2
nToro 16

Tema 1. Jlonycku 1 MOCaaKU INIAAKUX HUJIMHAPUIECKUX U MJIOCKUX COMPSKEHUIN

JluHeliHble pa3sMephl, OTKJIOHEHUS M JONYCKU JUHEHHBbIX pasmepos. Ilocagku. I'pynmer
IOCaO0K. Y CTPOHCTBO TaOMUIIBI JOMYCKOB U nocanok. Cucrema Bana. CucreMa OTBEpCTHSL

Tema 2. OCHOBBI TEXHUUECKUX U3MEPEHUN

OcHoBnble onpenenenust. Cpeacrsa namepenuil. Buael u metonsl nsmepennii. I[lorpemHocts
U3MEPEHUH.

Tema 3. Cpeacrsa st TMHEHHBIX U3MEPEHUM
IIITaHreHUHCTPYMEHTBL.  YCTPOMCTBO, MPABUJIO U3MEPEHUs] W TOYHOCTb WU3MEPEHUs.
MuKpOMETpUYECKHE HHCTPYMEHTBI. YCTPONCTBO, MPAaBUJIO HU3MEPEHUS M TOYHOCTb H3MEPEHUs.
Hytpomepsl u riyOMHOMEpBI: YCTPOHCTBO, MPaBHJIO H3MEPEHHS W TOYHOCTb H3MEPEHUS.
WHaukaTopbl 4acoBOro THIA: YCTPOWCTBO W MpUHOMII paboThl, HasHaueHue. KammOpsl rinagkue:
Pa3HOBUAHOCTH, YCTPOMCTBO, MPABUIIO U3MEPEHUS, MapKHpOBKa. BbIOOp cpencTsa u3aMepeHus.
Tema 4. Jlorrycku OpMBI U PaCIONIOKEHHUS TOBEPXHOCTEH
OTxIIOHeHHs1 TOBEPXHOCTEH neraneii MamH. JIOMyCKH U OTKJIOHEHUsT (POPMBI IOBEPXHOCTEH U
cpencTsa ux u3MepeHuil. M3smepenne OTKIOHEHHWH pacnosioxkeHus: nosepxHocreil. IlepoxoBaTocTe
MOBEPXHOCTH, €€ HOPMUPOBAaHUE U n3MepeHue. llapamerpsl mepoxoBaTOCTU 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 TepMHUHBI U onpeneneHus. J{omyckn M mocagku merpuueckux pe3nd. Cpencrsa
KOHTPOJISI ¥ u3MepeHuit pe3pObl. KamuOpsl 1i1s1 KOHTPOIIS pe3bOBbL.

TEMATUYECKWUU IIJTAH U IIPOTPAMMA
OI1.05 «<YTEHHUE YEPTEXXEN U CXEM>»
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No Tembl Kon-Bo
TEMBI JaCOB

OO0une cenenus o ueprexax. Pasmeps! Ha yepTekax TexHUIECKHE

L YKa3aHUs Ha YepTerkax 4
2. Ueprexu neraneii. COOpOUYHBIC YePTEKH 2
3. Cxembl 2

HToro 8

Tema 1. OOmue cBeneHus 0 yepTerkax. Pa3Mepsl Ha yepTekax.
TexHuueckne ykasaHus Ha 4epTeKax

OcHoBHble nocTpoeHus ueptexxked. Ilonatue o geranu u ueprexxe aeranu. IloHsTue o
crioco0ax COeAMHEHUs eTaneil 1 0 COOPOYHBIX eNUHHUIIAX.

OcobeHHOCTH  BBIMOJNIHEHUs] paboTBl 1O  YEPTEXKY. BBHINOJIHEHHE CONPATaTENbHBIX
MOBEPXHOCTEH, OIpeneeHle [MEepOXOBaTOCTH IOBEPXHOCTEM M pasMepoB C IpenesbHbIMU
OTKJIOHEHUSIMU.

[IpsiMoyrompHOE NMapaienbHOe IPOSLUPOBAHUE — IIIABHBIN CrIoco0 N300paskeHHs eTajei Ha
YyepTekax B MamMHOCTpoeHuu. Enunas cucrema xoHcTpykTopckoi nokymentannu (ECKJ) COB —
CBOJ IIPABUJI BBIMTOJHEHUST U 0OpMIIEHUS yepTexei. KOMIUIEKCHBINH YepTek U MPOEKIIMOHHAs CBSI3b
Mexxay Bumamu. OCHOBHbIE CBOWCTBA MPOEKLHI MO CHOCO0Yy NPSIMOYTOJBHOTO MapajuielbHOTO
MPOELUMPOBaHUs. AHalIM3 MPOEKUMH TOYeK, IMJIOCKOCTeH, KPUBOJMHEHHBIX MOBEPXHOCTEH U T.J.
Urenne nuHUI dYepTerka Ha wu300pakaeMbIX nAeTansax. UreHue 3ammceil MacmTaboB dYepTeka.
Omnpenenenue Mo 4epTeXKy AeTanu ee (POpMBL, pasMepoB, MaTepHalla U TEXHUYECKUX TPEeOOBaHUH K
W3TOTOBJICHUIO U KOHTPOJIIO I€TANECH.

IIpaBuna HaHeceHUs BBHIHOCHBIX M pa3MEpHBIX JIMHUN U pa3MepHBIX uuceln. PaccMorpenue
NPaBUJI U YCIOBHOCTEH HaHECEHUs pa3MepoB (€NMHHUIA U3MEPEHUs, HE3aBHCUMOCTb Pa3MEpOB OT
MaciTada n300pakeHus!, TMHEHHbIE pa3Mephl, Pa3Mepbl AHAMETPOB U PAINYCOB, YIJIOBBIE Pa3MephI
UT.)

Urenue pa3MepoB U CBs3aHHBIX C HUMHU ycjoBHocTeil. CokpallleHHas 3amuch KBajpara.
Hanecenue pasmepoB mpu HalUuYUU psiia OAMHAKOBBIX 3JIEMEHTOB. YKa3aHHWE TOJIIMHBI IJIOCKOHN
neramu. Pasmepsl ¢acok. KonycHoctu u ykioHbl. OO0o3HadeHuss CHEpUUECKHX MOBEPXHOCTEH.
Pasmepsl  nmeraneli, mnoxBepraromuxcs —nocienyromeMy nHokpbituio.  OOo3HaueHme  pesnO.
Obo3HaueHue craHgapTHEIX pe3bd. O003HaueHNE CIeUATbHBIX Pe3bO.

UreHne OCHOBHOH HanmucH Ha deprexax. CBegeHHs O cucreMax 00O3HAYeHHs Ha YepTekKax.
Urenne TEXHUYECKHUX CBEACHUH, YKa3aHHBIX B OCHOBHON Haanucu. @OpMbl OCHOBHBIX HAJIMUCEH MO
CTaHHapTy M mpaBwia wux 3arnonHeHus. CucreMel o0OO3HaueHus1 uepTexked. JIBe CHCTEMBI
o003HaueHHsT YepTeXked — 0Oe3NMMueHHast U MpeaMeTHO-o0e3nnYeHHas. Enunblii knaccudukarop —
OCHOBa 00e3nmn4eHHOH cucrembl. O0e3nMn4eHHas cucreMa U yHUpUKaws aetaneil U cOOPOYHBIX
enuHuL. OTIM4YHe NPeIMEeTHO-00e3IMYeHHON CHCTeMBbl OT 00e3Nn4eHHOW cuctembl. IloHATHE O
Enunom knaccudukarope u3nenuii 1 KOHCTPYKTOPCKUX nokymeHToB 1t ECK/,

Urenne obo3HaueHni MarepuaioB. Beibop maTepuana mo ero ycioBHOMY OOO3HAUEHHUIO Ha
yepTe’)ke B OCHOBHOH Hanmucu. TumoBass CTpykTypa OOO3HAa4YeHHS MaTepualla Ha uepTexe H
Meronuka pacmupoBkn oOo3HadeHHs wmarepuana. OTCTYIUIGHHE OT NPUBEICHHOW THIIOBOU
CTPYKTYPBIL.

Urenne 00O3HAUEHWH INEPOXOBATOCTH IOBEPXHOCTEH JeTamu. 3HaKW, YCTAaHOBIICHHBIE
rOCYAapCTBEHHBIM CTaHIAPTOM, IJIsi 00O3HAUEHUs LIEPOXOBATOCTH NMOBEPXHOCTEH. /[Ba OCHOBHBIX
ciy4asi 0O03HA4YEHHUS Ha YepTelkaxX LIEPOXOBATOCTH MOBEPXHOCTEH.

Tema 2. Yeprexxu neraneii. COOpOUHbIE YePTEKH
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Hasznauenue yeprexeil neraneil. YsCHeHHE CBENCHUN, HEOOXOMUMBIX JJIsi WU3TOTOBJICHHS
JeTaqu — OCHOBHAs LieJIb YTSHMs 4YepTerka Aeranu. HexoTopble OCOOEHHOCTH YTEHHUS YEPTEXKed Ha
U3JIeNTUS-3arOTOBKY M HA M3/EJIHSL, KOTOPbIE N3TOTOBIISIIOTCS M3 3arOTOBOK.

TpeboBanust mpon3BOACTBA K uepTexaMm aeraneil. O0mue TpeOOBaHUS K YepTekaM JETaJH:
SICHOCTb (pOPMBI NP HOMHUHAJIBHOM YHCIE M300paskeHHi; Hanmudrne OOO3HAYEHHH IIEepPOXOBATOCTH
MOBEPXHOCTEH M T€OMETPHUYECKH IOJHBIX TEXHOJOTHYECKH TPABWIBHBIX HAHECEHHBIX Pa3MEpOB;
colep:kaHue HEOOXOAMMBIX TeXHHU4YeCKnx TpeboBaHuil. IlepcnektuBHble TpeOOBaHUS K
COBPEMEHHBIM ITPOU3BOACTBEHHBIM YEPTEKaM: TEXHOJOTHYHOCTh KOHCTPYKTUBHBIX (OpM AeTaned u
TEXHOJIOTHYHOCTb HAHECEHUS BCEX pa3MepoB U OOO3HAYEHMIH; MHOTOKPATHOE HCIIOJIb30BAHHE B
HOBBIX KOHCTPYKLHUSIX 4YEpTEXel THUMOBbIX naetaneil m cOopouHelx enuHun Ha ocHoBe ECKJ/I;
yHH(UKALMS CTaHAAPTU3ALMS JeTajel; Ha3HauYeHHe CTaHAAPTU3MPOBAHHBIX JIMHEHHBIX M YTJIOBBIX
pa3mMepos.

BsanmocBsi3b GpopMel, TaOapUTHBIX pa3MepPOB, MaTepHajla U TEXHOJOIHYECKOro Mmpolecca ee
U3TOTOBJICHHA. Y CTAHOBJICHHE BBITOIHEHIIEro TEXHOJOTHYECKOTO MpoIecca MPH YTEHHH YepTeka.
Bribop parmoHanbHON 3aroTOBKH MPU YTSHHH YepTeka. YUeT KOJUYeCTBA AeTaliell U rabapuTHBIX
pa3MepoB JeTajel, MOJYYeHHBIX MPHU YTEHUH YepTeXkKa, Ha TEXHOJOTMYECKHHA MPOLECC U3TOTOBJICHHS
TETaH.

OObmme cBemeHust o cOopouHblx dYepTerkax. ConepkaHne COOPOYHBIX UEpTEXEH H HX
HazHaueHue s nponsBoacTea. Conepkanne cnenndukaunu. [TorsiTre o ueprexax odImero Buaa.

VYCIOBHOCTH Y YHPOIUEHUs, YCTAHOBJEHHbIE TOCYJAPCTBEHHBIMH CTaHOAPTAMH IS
cOOpOUYHBIX UepTEIKEH.

Urenne pasmepoB Ha cOOpOYHBIX dYepTekax. JlBe Tpymmbel pa3MepoB Ha COOPOYHBIX
YepTelkax: HCIOJIHUTENbHBIE pa3Mepbl U CHpaBOUYHBIe pasMepbl. OO0S3aTENbHOCTh YKa3aHUS Ha
cOOpOUHBIX UepTeKaAX XapaKkTepa COSAMHEHUS 1 KBAUTETOB UL COMPSITaeMbIX 3JIEMEHTOB JAETaJICH.

Ocobennoctu yeprerkedt odmmx Buaos. CopepskaHue ueprexeid oOmuX BUAOB. TOYHOCTH
rpaduecKoro BBINOJIHEHUS YepTexei OOLIMX BUAOB. XapakTepHbIE pasMepbl Ha YepTerkax OOIImX
Bu10B. OcoOeHHOCTH N300paskeHNs CAaTbHUKOBBIX YCTPONCTB.

Urenune cOopouHbIxX yepTexeil. Ilopsimok uTeHunst COOPOYHBIX YEPTEIKEH.

Tema 3. CxeMbl

OO6ume ceenenns o cxemax: Tumel, BUabI cxeM 1o I'OCTy. HazHaueHune cxem — onpeneneHne
MPUHLHUIHATIBHON CBSI3U MEXKIY 3JIEMEHTAMHM MOHTHUPYEMOTO YCTPOWCTBA W NPUHLMIAMH €r0
neiicteus. [IpunsThie yenoBHble 0003HaueHus. TpeOoBaHUs JaHHOTO IPOU3BOACTBA K CXEMaM.

IMocnenoBaTenbHOCTh UTEHUSI cXeM. UTeHue Mo CIEAYIOIUM OCHOBHBIM OmepaiusM: odliee
O3HAKOMJIEHHE CO CXE€MOI, O3HAKOMJICHME CO BCEMH DBJEMEHTAMHU CXE€Mbl MO HMX YCJIOBHBIM
n3o0pakeHussM U OOO3HAYCHHSIM, OIMPEAEJICHHE TOYHBIX HAUMEHOBAaHUN W OOO3HAYEHWH BCEX
3JIEMEHTOB, YTOUHEHUE UX XAPAKTEPUCTUK, PACCMOTPEHUE MEPEUHs BJIEMEHTOB, MOJHOE YSCHEHUE
MPUHLIUAIA Pa0OTHI BCETO YCTPOHCTBA MO CXEMaM.

Kunemarnueckue cxembl. HasHauenue xkuHemaTudeckux cxem. OCHOBHOH cmocod
u3o0pakeHuss — Crmocod pa3BepHyThIX wu300pakeHuil. Conmep:kaHue KUHEMATHUYECKUX CXEM.
Ilepeuenp »aeMEHTOB K KuHeMarudeckon cxeme. [lpuHUMNMANBHBI TOAXON K UYTEHUIO
KMHEMATHYEeCKUX CXEeM. O3HAKOMJICHHE MO YCJIOBHBIM OOO3HAYEHUSIM C NETAISIMH W COOPOYHBIMU
€IUHULIAMH; OIpeAeIEHHE MOCJIEA0BATEIbHOCTH IIEpeNav ABIDKCHHA OT OJHOIO JJIEMEHTA K JAPYIOMY,
MOJCYET YUCIa O0OPOTOB | T.4. Y CJI0BHBIC rpaduueckiue 0003HAMCHHS HA KHHEMATHICCKUX CXEMaX.

DnekTpudeckre cxembl. Ha3HadyeHHe SJIGKTPUYECKHX CXeM. YCIOBHBIE TrpadudyecKue
0003HAYEHHS B DJIEKTPUIECKUX (MMPUHIUIHAIBHBIX ) cxeMax. [opsaok 4TeHUs SIEKTPUUECKUX CXEM:
ompeAesiecHue JJEMEHTOB BCEH JJIEKTPUYECKONW CXeMbl (DJICKTPOABUTATENb, TpaHCchHopmarTop,
npepbiBaTeNlb, CUCTEMa MPOBONIOB, MPHUHIMI MHTAHUA W T.J1.), pa3dop MepedHsl 3JIeMEHTOB K
SJIEKTPUYECKON cxeme; onpeneneHe padboThl U3IENHSI IO CXEME.
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YUreHne CxXeM YCTPOWCTB aBTOMATHYECKOrO VYIPABJCHUS METAUIOPEXKYIIUMU CTAHKAMM.
3HaYeHHE SJEKTPOTEXHUKH, DBJIEKTPOHHUKHA W aBTOMATHKU JJII COBPEMEHHOTO MAIIMHOCTPOCHHSI.
MOoOHTaKHbIE CXeMbI, TaOJIUIIbI COEUHEHUH K HUM.

TEMATUYECKUU ITJTAH U ITPOT PAMMA

OI1.06 «2JIEKTPOTEXHUKA»
Ne Tembl Kon-Bo

TE€MBI 4acoB
1. Dnextpuydeckuil Tok. OCHOBHbIE MOHSATHUS U ONPEJEICHHUS. 2
2 ITepemenneiii Tok. TpéxdasHas cucreMa NepeMEeHHOro TOKa. 2
3. DJIEeKTPOTEXHUUECKHE YCTAHOBKH UX YCTPONCTBO U NPUHLNI AEHCTBHUSIL. 2
4 IIponsBoncTBO, pacnpeneseHne U UCMOJIb30BAHUE JIEKTPOIHEPTUU 2
nToro 8

Tema 1. DnexkTpuueckuit Tok. OCHOBHBIE IOHATUS U OTIPENEIICHUS

OnexTpuueckasl 1enb. BennunHa M MJIOTHOCTb 3JeKTpuueckoro Toka. CompoTuBiIEeHHE U
IIPOBOAMMOCTD MTPOBOAHMKA. DJIEKTPOABUXKYLIAs CHUJIa U HANPsDKEHUE Ha 3akuMax ncrounuka JC.
Pabora u MOWIHOCTH JJIEKTPUYECKOTO TOKA, €AMHUIBI u3MepeHus. llocienosaTenpHoe,
napajulelbHOE U CMEILIAHHOE COeAMHEHHE IPOBOAHMKOB M HCTOYHHMKOB Toka. IIpeoOpasosanue
3JIEKTPUYECKON S3HEPTUHU B TEIJIOBYIO.

OcHOBHbIE 3aKOHBI TIOCTOSSHHOT'O TOKA.

Tema 2. [Tepemennsrii Tok. Tpéxdasnas cucrema nepeMeHHOTO TOKA

ITepemennsrii Tok. [lonydenne nepemenHoro ogHo(da3Horo u TpexdasHoro Toka. Yacrora u
nepuon. Coennnenne norpeduteneii "3se3noi" u "rpeyronbHukoM". PaszHble U INHEHHbIE TOKH,
HANPSKEHUS, OTHOLIEHHUE MEXy HUMH. MOIMHOCTh OAHO(A3HOTO U Tpex(a3HOro nepeMeHHOro
toka. Tpancdopmaropsl. IlpuHimn neicTBus, yCTPOMCTBO U IPUMEHEHHE.

Tema 3. DnexkTpoTexHUYECKHE YCTAHOBKHU UX YCTPONCTBO U MPUHLIMI AEHCTBUS

DNEeKTPOTEeXHUUECKUEe H3MepUTeNbHble pudopsl. Knaccudukanus 31eKTpOon3MepHUTEIbHBIX
npuOOpOB. DNEKTPOABUraTEeNN IOCTOSHHOTO TOKA. ACHHXPOHHBIH 3JEKTPOIABUIATENb, MPUHIIMII
OercTBUsI, YCTpOHCTBO U npumeHeHue. [Iyck ero B xon, peepcupoBanue. KoadduimeHT moiesHoro
OefcTBUsl.  DNeKTPOJBUTaTeNl, YCTaHAaBIMBAaeMble Ha CTaHKaxX. OJEKTPUYECKUH MPUBOJ.
IIpuMeHeHune ABUraTesIel NEPEMEHHOrO U MOCTOSHHOIO TOKA. 3a3eMJIeHHe. JJeKTpudeckas 3alluTa.
Ilyckoperynupyrolias 4 3alllUTHAs anmnapaTypa.

Tema 4. IIpon3BoaCTBO, pacnpeaesieHre U UCTIOJIb30BAHUE JJICKTPOIHEPTHHI
JlunetiHple W (a3HblE TOKM W HANPSDKEHHUs, OTHOIIGHHS MEXAYy HHMU. MOIIHOCTD
NEPEMCHHOI0 TOKA, IMOHATHE O KOCHUHYCC (I)I/I U MEPBI €T0 NOBBIMICHUA. IlonsiTue 06 OKOHOMUHN

HNEKTPOIHEPTHHL.

3.1.2. IlpodeccnoHANBHBIN LUK

Ne Bceero W3 nux ®opma
3 Kopn Haumenosaunue ITM/M AK/IIIT NMPaKTHYECKHe p
n/n 4aC0B S AHSTHS KOHTPOJIAA
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1. TIML.O1 Hsrorosaenne aeraneii KOBKok no 380 6 I3
CTAJAUSIM TE€XHOJIOrHYECKOro mpouecca

OOopyaoBaHHE W TEXHOJOTHS KOBKH

2. MJAK.01.01 . 32 6 3auer
ACTAICHU
3. | mrLol Hpascruica (yacOnaz, 348 - 3auer
MPOU3BOJCTBCHHAS)
TEMATUYECKUH ITJIAH U ITIPOTPAMMA
M/K.01.01 OGopyaoBaHHe H TEXHOJIOT'HsI KOBKH AeTajei
Ne Kon-Bo
Temsbl
TeMbl 4acoB
1. | ObopynoBaHre Ky3HEUHBIX [IEXOB 10
2 TexHosornuecknii NpoLecc KOBKU 10
3. | HarpesarenpHble yCcTpoOiiCTBa 8
4 CrangapTuzalys U KOHTPOJIb KauecTBa MPONYyKLHU 4
nuToro 32

Tema 1. OGopynoBaHue Ky3HEUHBIX LIEXOB

Buae!l 1 Ha3HaueHue yCTPOWCTB Ui Harpesa Metaiia. IlnameHHble HarpeBaTeNbHbIE NTEYU U
KY3HCUHBIC TOpPHBIL OCHOBHBIE THUIIBI ILIAMEHHBIX HarpeBaTCJIbHbBIX neued. HasHadyeHne u
NPUMEHEHHE Pa3JINYHBIX THUIIOB HarpeBaTeNbHBbIX mnedeil. 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 MeTalla MNPU  TMOMOIIM  3JIEKTPOIHEPTHHU:  DJIEKTPUUYECKUE
HarpeBaTeNIbHbIC MEeYH, KOHTAKTHBIC BJIEKTPUUYECKUE HArpeBaTeNd, UHAYKLHUOHHBIC BJIEKTPUUYECKUE
HArpeBaTeNd; WX THIBI, YCTPOWCTBA M 0O0JAaCTh MPUMEHEHHs. YCTPOMCTBAa AJisi HAarpeBa TOKAMH
BBICOKOM YaCTOTHI U MPOMBILIJIEHHON 4YaCTOTBHIL.

Obmue cBeneHust 00 OOOPYNOBAaHUHM KY3HEYHO-TIPECCOBBIX II€XOB. 3HAYCHHE KY3HEYHOTO
NPOM3BOACTBA B MamMHOCTpOoeHWHU. [loHsTHEe O CBOOONHOH, Py4HOH W MAIIMHHON KOBKE H
LITAMITOBKE.

[TpuaUMT paboThl B CXeMa B3aUMOIEHCTBUS YacTeil MOJoTa. 3aBUCMMOCTb CHUJIBI OT yIapa,
OT MaccChl MAAAKOIINX YacTeH, BBICOTBHI MOABEMA M CKOPOCTH MajneHusi 0abbl MOJNOTa W JAPYTHX
NPUYHH. 3aBUCHMOCTb MEXTy Maccoi 1 pa3MepaMu oOpadaTbiBaeMOi MOKOBKH U MacCOM Maaro X
yacTen MoJsoTa. JIoCTOMHCTBA U HENOCTATKU MOJIOTOB.

MonoThl THEBMaTHYECKHE, UX YCTPOHCTBO, MPUHILIUI AEHCTBUSA U UX HazHaueHue. OCHOBHbIE
YacTH MOJIOTA W WX B3aUMOJEICTBHE. paMa, CTaHMHA, KOMIIpeccop, padouuil LWIMHAp, INTOK,
nopimeHb, 0aba, MeXaHW3Mbl CHUCTEMbl BO3IyXOpACIpPENeJeHUs U YIPaBIEHUS MOJIOTOM.
TexHHUuecKkas XxapaKTepUCTHUKA OCHOBHBIX THUIIOB ITHEBMATHUECKHUX MOJIOTOB. BeC MaJarolLIUX YacTel,
YUCJIO YAapOB B MMHYTY, 3HEpPrusl yjaapa, MOIIHOCTb JJIEKTPOJBUraTeNss NpUBOAA. YXOA 3a
MTHEBMATHUUYECKUMH MOJIOTaMHU.

MonoTel NapoBO3AyLIHBIE, WX YCTPOWCTBO, NPWHLMUN [OEHCTBHS W Ha3HadeHue. Tumbl
MApOBO3AYLIHBIX MOJIOTOB — OJHOCTAHMHHbIE W JBYXCTAaHHHHbIE, C HANpPaBISAOMNMUA U 0e3
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Hanpapisomux. OCHOBHBIE YaCTH MOJIOTA, WX MaTepHall, Ha3HauYe€HWE W KOHCTPYKIUS, [adoT,
CTaHWHA, LIWJIMH/IP, TOPIIEHb, IITOK, 30JIOTHUKOBAs KOPOOKA, MapOrPOBOIBI HITH BO3IyXOMPOBOILI U
WX JAeTaju, NaJarollfe 4acTH U CUCTEeMbl MapOBO3AYXOPACHPEAETIEHUs U YIPABJICHUS MOJOTOM.
BzaumMopelicTBue 4acTeil U CUCTeMa yIIPaBJICHUSI MOJIOTOM, MYCK U OCTAaHOBKA, HAHECEHUE YIapOB U
neprkaHue 0a0bI Ha BeCy.

ABTOMaTHueckoe M CMeLIaHHOe YIIPaBJIeHUs MOJOTOM, WX YCTPONCTBO W MPUHLUIN
neiicteust. OnpeneneHune SHEPrUU yaapa MoJoTa.

HabuBka u moATsruBaHue CaJIbHUKOB, CMa3Ka LWJIMHAPOB U Mapayienieil, CIyCcK BOIbI U3
LHJIMHAPOB, MPOTPEB LWIMHAPA U [ITOKA, PETrYJIUPOBAHNME HAMPABISIONIMX Mapauliesiei, KperieHne
KJIMHBEB U OONITOB. YXO/T 32 MOJIOTOM B TIpOLIecce pabOTHI.

OOmume cBemeHHsl O Mpeccax;, [eNeHHe IMPecCOB Ha MeXaHH4YeCKHe, THAPABIMYECKUE U
NaporuapaBiInvYCCKUC, WX Ha3HAYCHUEC, NOCTOMHCTBA W HEOOCTATKH. HpI/IHL[I/IH pa60TbI n cXemMa
B3aMMOJEHCTBUST OCHOBHBIX 4YacTell mpecca. CpaBHEHHE YCJIOBUH KOBKHM MeTajla Ha MOJIOTE U
npecce.

ABTOMaTHUECKOE yIpaBiieHHe paboTol mpeccoB. MexaHU3Mbl, OOCIYKHMBAOLINE MPOIECC
KOBKH Ha IpecCax. MOCTOBBIC SJICKTPUIYCCKUC KPaHbl, KOBOYHBLIC MAHUIIYJIATOPBI, KAHTOBATCIIU, UX
YCTpOfICTBO u HasHadeHue. OCHOBHbIE KY3HCYHBIC OINECPAall, BBIMIOJIHACMbBIC Ha TUAPABINYCCKUX
KOBOYHBIX Tpeccax. MexaHu3Mbl, OOCIyKHMBAIOLIME MPOLECChl KOBKM Ha IMpeccax M MOJOTax.
KoBouneie KpaHbl, KOBOUYHBIC MAHUITYJIATOPBI, KAHTOBATECIIN.

CrnocoObl  ompenenenuss pabodyero yCHJWs TPECCOB U MPHUMEpPhl KOBOYHBIX pador,
BBIMIOJIHAEMBIX HA TUIAPABINYECKUX KOBOYHBIX Tmpeccax. [lpouee Ky3HeuHO-MIpeccOBOE
obopynosanue. [IpaBuia TexHuku 6e30macHOCTU pu paboTe Ha MOJIOTAX U Mpeccax

Tema 2. TexHONOrM4ECKUN NpoOLECC KOBKU

ITonsitue o tuactuueckod nedopmanmu  Metamia — Haubonpimas u  HauMeHbLIAs
nedopmanuu B monepevyHOM CEUEHHH 3arOTOBKH.

Bnusiane ¢opmbr OoiikoB Ha TeueHne Mertanna. [IoHATHE O CTEMEHM YKOBKH MeTala.
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 TOpsiEM COCTOSIHMM. C OJHOH IBYX, TPEeX M YeThIpeX CTOpOH. PyOka
“qucTo”.

HoctouHctBa pyOkum B ropsiueM coctosHud. Hamerka (moppyOanme) m otpyOanwme,
Ha3HaYEHHE STHX Onepanuil u BeimonHeHne ux. OcoO0eHHOCTH pyOKHU CIIeHHAIbHBIX CTAJICH.

HUHctpymMeHT u mpucnocobneHus, mnpuMmeHsiemble 1pu  pyoOke. OcHOBHblE ae(eKThI,
BO3HUKAIOIIUE TIPH pyOKe.

Ocanka. HazHaueHne u mpuMeHEHNE OCaAKH B Ky3HEYHOM npounsBoacTee. Ocaaka TOJHAS U
MecTHas (BbICAIKa) CIMTKOB U 3arOTOBOK. BeINONIHEHNE oneparuy ocaaku U Beicanku. TpedoBaHus K
pa3Mepam 3aroTOBKH IPHU Ocajke. Bricaaka KOHIIA U CepeANHBI 3arOTOBKU. 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.
ITocnenoBaTenbHOCTh MPUEMOB MPH MPOTSKKE U CIIOCOOBI M3MEHEHHUS] NEPBOHAYAIBHOTO CEUSHHS
3arOTOBKH IO CX€MaM: KPYr — KPYT, KPYr — KBaApaT — BOCBMUTPAHHUK — KPYT, KPYT — KBaapaT —
1oJioca, KBaApaT — Kpyr wid mosoca. Omepamnusi MPUCEYKU Uil OTKOBKH YCTYIOB M BBIEMOK.
HeoOxoauMocTh KaHTOBKH AJIsI 3aTOTOBOK NPH MPOTsDKKE. [IpoTsbkka 3arotoBok “Ha cedst” U “oT
cebs”. Ilonsitue “nogaua”.

Pasronka, kak pa3sHOBHOHOCTh MPOTSDKKH. Ha3sHaueHue u crnocoObl €€ BBIMOJHEHMS.
HHCTpYMEHTBI M TPUCTIOCOONIEHUS], IPUMEHSIEMbIe TIPU MPOTSDKKE W pa3roHKe. BimsiHue ¢Gopmel u
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mYpuHbI OONKOB Ha MHTEHCHBHOCTb NMPOTSDKKH W PA3TOHKH MeTajuia. BeipesHeie Ootiku. Pasronka
3arOTOBOK TNPSIMOYTOJIbHOH (hopMbl. Pa3roHka 3aroToBOK Kpyriiol (opMbl Ha MOJIOTAaX W Mpeccax.
HedekTbl, BO3ZHUKAIONE PU MPOTSIKKE M PA3TOHKE, MEPHI MO MPEAYIPEKACHUIO U YCTPAHEHHIO UX.

HasnaueHne W mpuMEHEHHME 3THUX ONMEepaluii B NpPOLecce KOBKHM M HX XapaKTepHbIC
ocobeHHocTH. Pasnuynble CriocoOBl MPOIIMBKY MOKOBOK. OTXOA MeTajula MpH MPOLINBKE (BBIAPA).
[IprieMbl BBIMOJIHEHUs ONepanuii MPOIIMBKH U MPOOMBKU U MOPSANOK MX BBIMOJHEHHs. lIpomuBku
OTBEPCTUH OOJBIIOrO AMAMETPa MOJIBIM MyaHCOHOM. [TOpsiIOK BBHIMONHEHUS Oneparyii MPOIINUBKY U
pOOUBKH.

UHCTpYMEHT W TPUCHOCOONEHUs, TNPHUMEHseMble NJsi TPOIWIUBKA U mnpoOuBku. Ero
Ha3HauYeHHE U IPUMEHEHUE.

Pacmmmpenne oTBepcTuii 1 X KanMMOpPOBKA, BHITJIAXKMBAHUE CTEHOK M PAaCKaTKa KOJIEL] Ha OIpaBKe.
HedekTbl, BO3HUKAIOIINE PY MPOIINBKE, U MEPhI X MPEAYIPEKIACHUS U YCTPAHEHUS.

Hasnauenue n mpuMeHeHHe omnepanuy packatku. Packarka kxoser Ha ompaBke. [[BoiiHoe
packatbeiBaHre. OCOOEHHOCTH OMepaiy OCAAKHU MPH PaCKAThIBAHUH

UHCTpYMEHT M npucnocoOIeHus], PUMEHsIeMbIe NP ONepalny packarbiBaHus. JledexTsl,
BO3HHKAOIIYE MPHU ONEPALNH PACKATKH U MEPBI UX MPEAYIPEKISHIS U YCTPAHEHHS.

I'nbka. HasHaueHne n npumMeHeHne rTuOKH B Ky3HEUHO-TIPECCOBOM Ipon3BoacTBe. Crioco0b!
rubku. MHCTpyMeHT 1 npucriocobnenns st TOku. JledexTr! mpu rudke: TPEIUHEI, YTSKKA, MEPBI
NpeaynpekIeHs] U yCTPAHEHUE HX.

CxpyunBanne HazHaueHue 1 BeIMOSHEHHE oniepanuy. MTHCTpyMEHT U mpucnocoOaeHust 1ist
BBITTOJIHEHHSI Omepanuu CKpy4duBaHus. JleheKThl, BO3HUKAIOLIME IPHU BBIIOJIHEHUH ONEepPaLiH
3aKPYYUBAHUS U MEPbl UX MPEOYNPEKIAECHUS U YCTPAHECHUSI.

ITepenaua meramna. HasHauenne onepaunu nepenaun meraia. OcoOOHHOCTH BBIOTHEHUS
Olepalyy Tepenayd MeTajula TpPU KOBKE Ha MojoTe W mpecce. JledekTel mpu mepenade, Mephbl
NPEAyNpPeXIEeHUs] U YCTPAHEHUS HX.

OcHOBHBIE BHUABI KY3HEYHOH CBapKH: BCTHIK, BHAXJIECTKy, B 3aMOK, BIIPUTBIK.
ITocnenoBaTenbHOCTh BBINIOJHEHUST Omnepauuii cBapku. TpeOoBaHUS K KauecTBY 3aroTOBOK M HX
HarpeBy mpu ceapke. HeobxomumocTe mnpumeneHus: QurocoB. JlepekTsl CBapKH, NPUYHUHBI WX
BO3HUKHOBEHUS U MEPbI MPEAYIIPEKACHUS U yCTPAHEHHUSI.

@aconnass koBka. CymHocTh mpouecca koBkd. HasHaueHue (acOHHOW  KOBKH.
[TocnenoBaTenpbHOCTh OMEpaLy KOBKH. IIpuMepbl M3roTOBNEHUS HAa MOJOTE U mpecce Hamuboiee
XapaKTEPHBbIX MOKOBOK HECJIOXKHOW KoHpurypauuu. IlepenoBele MeTOnBI MPOU3BOICTBA MOKOBOK,
MeXaHU3alMsl KOBKH, NMPUMEHEHHE MOAKJIATHBIX ILITAMIIOB W PalMOHAJIbHAsl OpPTaHU3alus TPyAa.
[IpaBuna TexHUKH OE30MACHOCTH MPH MPOU3BOICTBE MOKOBOK CBOOOIHOH KOBKOM.

[TonsiTne o TexHONOrM4YeckoM mpouecce. CxemMa TEXHOJOTHUYECKOro mponecca CBOOOMHOM
koBku. Texaudeckue ycnoBus u ['OCTel Ha mokoBku. Pa3paboTka TEXHOIOTHYECKOro Mpolecca.
CocraBnenne dYepTelka IOKOBKM U ompeneneHue ee pasmepoB. 1'OCTel Ha mnpunmycku 1uist
MeXaHUYECKOH 00padOTKH, TOMYyCKH M HAITYCKU Ha pa3Mepbl TOKOBOK.

OmnpeneneHne MapKH CTajH, MOMEPEYHOTO CEUEHHS, IJIMHBI U MacChl 3aroTOBKU. Bridop
OCHOBHBIX M OT/EJIOYHBIX OMNepalyii M HX [MOCIEJOBATEIbHOCTH C YKa3aHHEM OCHOBHOTO U
BCIIOMOTATEJIbHOIO MHCTPYMEHTa U mpucrnocobneHnit. Bribop koBouHoro obopynoBaHus W
orpesesieHHe ero MOIIHOCTH.

Kapra TexHoJOrM4Yeckoro mporecca. U TEXHOJOrHUYeCKass MHCTPYKLHUS, UX HA3HAYCHUE U
conep:kanue. KoHTposnp kauecTBa MOKOBOK (OCHOBHBIE CIIOCOOBI KOHTPOJISI MOKOBOK: HApPy’KHBINA
OCMOTp, TPOBEPKa Pa3Mepos, npoBepKa MeXaHW4Yecknx CBOWCTB. IlpoBepka oOpasnos
OTBETCTBEHHBIX TIOKOBOK Ha MakKpo- W MHKPOCTPYKTYpy MeTajyla M  KOHTPOJb HX
ynbTpanedexrockonaMu, ramma - 1e(eKTOCKONaMH UIIH PEHTTEHOM.

Tema 3. HarpesaTenbHble yCTPONCTBA

3HaveHHe HarpeBa MeTajuia Uil Ky3HEYHOro Mpou3BoACTRa. [IpoTekanue npouecca Harpesa.
Hpoueccm, MPOUCXOMOAIINE TIPU HAIPeBEC, M3MCHCHUEC CTPYKTYpPBI MCTAJJId, €ro MEXaHUYCCKUX U
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¢usnyeckux CBOWCTB W Ap. BimsHue HarpeBa Ha IUJIACTHYECKYIO Aedopmanuio MeTaa.
TemmepaTypHbIii HHTEPBaJ KOBKH B 3aBHCHUMOCTH OT COZEpKaHUs yriepona. PasHocTh Temmeparyp
MOBEPXHOCTU CJIOEB M BHYTPEHHEHW 4YaCTH HarpeBaeMOMN 3aroTOBKHU. TEMIOBOM pPEXUM Harpesa:
BBIOOP TeMIepaTypbl M BPEMEHH Harpesa.

CkopocTp HarpeBa MeTajula U 3aBUCHMOCTb €€ OT pa3MepOB 3arOTOBKH U TEMIIEPaTypPhl
neud. [IponomKkuTebHOCT HarpeBa 10 3alaHHOH TEeMIIepaTyphbl M 3aBUCHMOCTD €€ OT MapKH CTalIH,
pa3Mepa CeueHHus! 3aroTOBOK, KOJIMYECTBA M PACIOJOXKEHUs MX B mnedud. IIpenmenbHas Temmneparypa
HarpeBa B 3aBUCHMOCTH OT COPTa U MapKH CTaJIH.

OcobeHHOCTH HarpeBa TOJCTBIX M TOHKMX 3arOTOBOK. PacmosokeHne 3aroTOBOK B IEUH.
TemnepatypHblil HHTEpBaI KOBKH. [Iponecc nepenayu Temna OT paCKajJeHHBIX ra3oB, CBOAA U CTEHOK
NIeYH K TIOBEPXHOCTH HArpeBaeMOro MeTalIa.

HedexTsl Harpesa: neperpes, TEPeKor, o0e3yriepoxxuBanue. MeponpusATUs 110
npeaynpexneHno aedexros. TemnepaTrypHble HANPSDKEHHS B HATPEBAEMBbIX 3aroTOBKaX M IMPUYHHBI
UX BO3HUKHOBEHMsA. [IOHATHE O TOJHOM W HEMOJHOM CrOPaHWU TOIUIMBA Y CJIOBUS IOJIHOTO
cropanus. Ilonstne o0 u30ObITKe BO3MyXa M BIMSHUM €ro Ha mporecc ropenus. Ilonstue o0
OKHCIIUTEIIbHOM, BOCCTAHOBHTEIBHOM U HEUTPAIBHOM TUIAMEHH.

[Tonsitne 06 yrape u mpudmMHax ero oOpa3oBaHus. YinepO, HAHOCHMBIA MPOM3BOICTBY OT
yrapa. HopmanbHbelli npenen yrapa Meramia. Meponpuatuss 1O CO30AHUI0 YCIOBUI Harpesa C
MHUHHMAJIBHBIM 00pPa30BaHNEM OKAaJIHHBL.

Pexxum oxnaskaeHns TOKOBOK ITOCJIE KOBKH B 3aBICUMOCTH OT MX Pa3MEpOB M MaTepHaa.

YcrpoiictBa st Harpesa Meraiuia. CpaBHEHHE MPOM3BOAUTENBHOCTH PA3JIMYHBIX IMEYEH.
Koaddunment nonesHoro aeicTsus nedeld. Y aenbHas MpOU3BOIUTENbHOCTh Neueil. CornacoBaHue
NPOM3BOIUTENBHOCTH HArPEBATEIBHOIO KOBOYHOTO 000PYIOBAHMSI.

[InameHHbIe HarpeBaTeNbHbIE MEYH U Ky3HEUHbIe rOpHbL. (OCHOBHBIE THUIBI IUIAMEHHBIX
HArpeBaTeNIbHbIX MeUeH.

OcHoBHBIE CcBemeHUsT 00 WX YCTPOWCTBE, TOMKA, padouee NPOCTPAHCTBO [UII HarpeBa
MeTajula, CTEHKH, JbIMOXOABI, peKynepaTtopel (pereneparopbl), OopoBa, IbIMOBast TpyoOa,
BCIIOMOTATEJIbHBIE YCTPOMCTBA M MEXAHU3MBI.

OrHeynopHble MaTepuasbl, NMPUMEHSEMbIE M KIAAKH u QyTepoBku meueil. Jlenenue
OTHEYIIOPHBIX ~MaTEpUaJOB HA KHUCJIble © OCHOBHbIE, WX CBOWCTBA M Ha3HAuUEHHE.
IIpon3BoANTENBHOCTD HArPEBATENBHBIX TIEUEH U €€ OpeneeHue.

Hcnonp3oBaHue Teria OTXOMALINX NPOAYKTOB CrOpaHUsl M 3KOHOMUS TorumBa. CriocoObl
MOJOrpeBa BO3MyXa, MOJABAEMOr0 B TOMNKY Ieuel, OTXONAIIMMU TNPOAYKTAMH CrOpPaHHs B
pekymnepatopax  (pereHeparopax). YCTpOHCTBO H  NPHHUMN  JEHCTBUA  PEKYIEpaTOpPOB
(perenepaTtopoB). Ynanenue u3 meuedl nmpoaykToe cropanus. OCOOEHHOCTH YCTpOMHCTBA MEYei,
padoTaroMX Ha TBEPAOM, JKUAKOM U ra3000pa3HOM TOILIUBE.

YCTpoicTBO M TpUHLUN JeHCcTBHA (POPCYHOK, NMPUMEHSEMBIX ISl CIKUTAHUS SKUIKOTO
TOIUTMBA, U TOPEJIOK, NMPUMEHSEMbIX IJIsl COKUraHusl ra3a. Poszkur um octaHoBka meueil. Ilpamia
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 NMPUMEHEHHs. Y CTPOWCTBAa Uil HAarpeBa TOKAMHU
BBICOKOM 4aCTOTBI U MPOMBILIJIEHHOW YaCTOTBL

KoHTponpHO-u3MepuTeNbHbIE  MPHOOPBL,  KOHTPONUpyoImue  padoTy  IUIaMEHHBIX
HArpeBaTENbHBIX IMEYeH — TArOMEphl Ui H3MEPEHHs] CHIIBI TATU (pa3pekeHue) B IIbIMOXOMAX,
ra30aHaJu3aToOPbl ISl KOHTPOJISI COCTaBa MPONYKTOB CrOPaHHs, MUPOMETPHI U ONpeneieHHs
TEMIepaTypbl HarpeBa MeTajula, PacXOIOMEpbl U OINpPENeNeHUs] pacxoja MasyTa Hjisl rasa,
rajJbBAaHOMETPBI, MOTEHUHOMETPBI U Ipyrue npudopsl. IlpuHIun aeicTBUs yKa3aHHBIX MPUOOPOB,
NpaBUJIa MOJB30BAHUS UMH U UX XPAHEHUE.

3.2. TIPAKTUKA
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Opranmaunonﬂo-MeTonnqecmne YKasaHus

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

IIpakTka  TpoM3BOAUTCA HAa pabOYMX MeCcTax B LEXax MPEeNNpusATHsS CTPOro Ha
UHIMBUAYAJIbHOW OCHOBE HACTABHUKOM (MHCTPYKTOPOM) OOYYEHHsI, UMEIOIIEro paspsi He HIbKe 4-
ro.

OCHOBHBIMH 331a4aMH MPAKTHKH SIBIsIETCA (POPMUPOBAHKE y 00YHAIOIIErocs MPAKTHIECKHX
HABBIKOB BBIMTOJHEHHS pPabOT B 00beMe mporpaMMbl OOY4YEHHsI U B COOTBETCTBHH C TPeOOBAHUSIMU
KOHCTPYKTOPCKOH U TEXHOJIOTMYECKON TOKYMEHTALUH.

ITocne 3aBeprmeHust OOydeHHs] IO MporpamMme Kaxablii 0Oy4aeMblil HOJDKEH yMEThb
BBITIOJIHATE BCe paboThI, MPEAyCMOTPEHHBIE KBAIN(UKALMOHHOW XapaKTEPUCTUKOH, TEXHUIECKIMHU
YCIIOBUSIMH U HOPMaMH, yCTaHOBJIEHHbIMHU Ha NPEANPUATUH

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

TEMATUYECKUU ITIJIAH U ITPOTPAMMA ITPAKTUKU

Ne Kon-Bo
TEMBbI Temel 4aCOB
1. HHCcTpyKTaX MO TeXHUKE 0€30MAaCHOCTH U O3HAKOMJICHHE C TTPOU3BOIACTBOM 8
2. Hcxopnele MaTepuael 1t IOKOBOK 24
3. Harpes metasna 24
4. IIpeccoBas U MalIMHHAs KOBKa 40
5. CoBepIieHCTBOBaHHE MPUEMOB pabOT Ky3Hela Ha MOJIOTaX WM MPeccax 80
6. CaMocCTOsITeIbHOE BBIMIOJTHEHHE PabOT Ky3Hela Ha MOJIOTAaX U MPeccax 164

Kpamudukanmonnas (nmpobHas) pabora 8
nToro 348

Tema 1. MHCTpYKTaX MO TEXHUKE O0€30MACHOCTH M 03HAKOMJICHHE C ITPOU3BOICTBOM

3HaueHne COONIONEHHSI TPYAOBOH M TEXHOJOTMYECKOH AMCLUIUIMHBEI B 00ECIIEUeHIH KauecTBa
pador. OOmme cBemeHWs O MPENNPUATHH, Xapakrepe MNpodecCHr U BBINOIHIEMBbIX padoT.
O3HakOMJIEHHE C PEKUMOM pPabOThI, OpraHU3aLUed TPyna, MPaBHUIAMH BHYTPEHHETO PaCIOPSIKA.
OsHakomnerne ¢ 00OpynOBaHHEM pPadOYMX MECT, C KBAIM(UKALMOHHBIMH XapaKTEPUCTHKAMU
Ky3HELIOB Ha MOJIOTaX M Tmpeccax 3-5 pa3psnoB. MHCTPYKTaX MO TEXHHKE O€30MacHOCTH Ha
npeanpusTHU (MPOBOAUT MHXKEHEP MO TEXHUKE 0€30MacHOCTH). DKCKYPCHsI MO IeXaM MPEIIPHATHUS C
LENbI0  O3HAKOMJIEHHs] O0y4aroIuxcs ¢ OOOpyJOBaHHEM M TEXHOJOTMYECKHM IPOLIECCOM
W3TOTOBJICHHS MPOAYKLMH Ha 3aBoge. (O3HAKOMIIEHUE C MTPOU3BOACTBEHHBIM MPOLIECCOM KY3HEUHO —
MPECCOBOro Iiexa u ero odopynoBanuemM. O3HakoMjieHHE ¢ pabOYUM MeCTOM U paboTOol Ky3Hela Ha
npeccax ¥ MOJIOTax.

Tema 2. McxoaHble MaTepUalbl sl HOKOBOK

HcxonHble MaTepuabl, IpUMEHs€Mble 1JI1 U3TOTOBJIEHUS ITOKOBOK HA Ipeccax WM MOJIOTax,
UX MapKHPOBKA U COMPOBONUTENbHAsS AOKyMeHTauus. OOopyaoBaHHE U HHCTPYMEHT, IPUMEHSIEMbIE
IPU MOATOTOBKE METa/ula K KOBKE. Y4acThe B MOATOTOBKE MeTala K KOBKE Ha MojoTax (pyOka,
MalluHHAs pe3Ka, OUMCTKA, MTPaBKa METaJlIa).

OsHakomiieHHE C OmperesieHneM Ne(eKTOB MeTajlla M 3aroToBok. lIpaBmia TpaHCHIOPTHPOBKH
MeTalljla K HarpeBaTeJbHbIM yCTpOiCTBaM.
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Tema 3. HarpeB Mmeramna

Os3HakomiieHre ¢ O0OpyHOBaHMEM JJisl HarpeBa MeTajla U TpaBuiIa ero OOCITyKMBAaHMUSL.
HHCTpyMEHT U ero nmpucnocoOieHns, NPUMEHsIEMbIE TIPH 3arpy3Ke, BBIIPY3KEe W KAaHTOBKE METallia
BO BpeMsl Harpesa.

KoHTponpHO — mM3MepHTenbHble MPUOOPHI W PEXXMMbI HarpeBa HMCXOJHOIO Marepuaja Iuis
KOBKH. YUacTHe B MOJATOTOBKE HArpeBaTENIbHBIX YCTPOHCTB K padore. IIpakTudeckue nmpuemsl 1o
3arpyske, BBIFPY3K€ M KaHTOBKE MCXOJHOIO MaTepuasa B Me4Yd. Y4acTHE B PEKUME HArpeBa, €ro
peryanpoBke, HaOMIOIEHUE 32 TIOKA3aHUSMHU KOHTPOJIBHO-U3MEPUTENbHBIX puOopoB. OnpeneneHue
TEMIIepaTyphbl HArpeBa 10 BHEITHEMY BUy U TIOKAa3aHHUAM PUOOPOB.

Omnpenenenyue roTOBHOCTH HArpeTOro MeTasula U Bbladya U3 nedu. Beirpys3ka u nojava ero Ha KOBKY.
Buner Opaka HMCXOOHOrO MeTajjia MO HarpeBy (MEPEKor, IMEperpeB, HENOTPeB) U Mepbl HX
NpeayNnpexIeHUs U YCTPaHEHMUSI.

Tema 4. IIpeccoBas U MalIMHHAsA KOBKA

O3HakoOMJIEeHHE C YCTPOWCTBOM MOJIOTOB M IPECCOB, WHCTPYMEHTOM H IPHUCIOCOOJICHUSIMH ISt
MOJIOTOBOH M TipeccoBOil KOBKM. (3HaKOMIJIGHHE C OIEpalusiMH KOBKH (TpPenBapHUTEIbHBIMH,
OCHOBHBIMH, BCIIOMOTATEJIbHBIMH U OTAEIOYHBIMH). POPMBI TTOKOBOK, MOJy4aeMble Ha MOJIOTAX U
npeccax.

Habronenne 3a paboToii Ky3Hena Ha MOJIOTaX U Mmpeccax. Y4acThe B KOBKE MOJ] PYKOBOACTBOM
Ky3Hena OoJiee BBICOKOH KBaTM(HUKALINH.

O3zHakoMJIeHHEe C CUTHalu3aLuel, nogaBaeMoi Ky3HelOM MallHHUCTY Ipecca WU MOJIOTA.
Tema 5. CoBepiueHCTBOBaHHE MPUEMOB padOT Ky3HELa Ha MOJIOTax WM TPeccax.

O6yquI/Ie BBITIOJTHCHHUIO MPEABAPUTCIIbHBIX, OCHOBHBIX, BCIIOMOT'aTCJIbHBIX U OTACJIOYHBIX OHepaLII/Iﬁ
NIOJ1 PYKOBOJZICTBOM Ky3HeIa 00Jiee BBICOKOH KBATHU(UKALIHH.

HedexTsl, Bo3HUKarOImKE Mpu pyOKe, OcaiKe, MPOIINBKE, BHICATIKE M MEPHI HX MPERyIPEKISHHS
U YCTPAHEHUs.

O3HaKOMIIEHHE C MnpaBujiaMi U MpUEMaMi KOHTPOJIA MMOKOBOK, MCPUTCIJIbHBIM UHCTPYMECHTOM U
npucnocodnaeHusiMu. O3HaKOMIICHHE C IPABUIIAMH TEXHUKH 0€30IacHOCTH IIPU paboTe Ha MOJIOTaX U
npeccax.

Tema 6. CamocTosiTenbHOE BBIONHEHHE PaOOT Ky3Hela Ha MOJIOTax U Ipeccax

3arpy31<a 3aroToOBOK B II€Yb, HArp€B 3arOTOBOK A0 KOBOYHOM TEMIICPATYPhI, BblAa4a 3arOTOBOK
U3 €YU U ToJayda Ux 1o npecc Ujin MOJIOT.

Pa30op texnonornueckoii nokymenrtauun. Koska neraneii Tuma Bais, auck, kosnblo. Crnaya ux
TK nexa.
IIpumepsl padoT Ky3Hena Ha MOJIOTAX U Mpeccax

3-uit pazpao:

1. bannonsl eMKkocThIO 10 S0 JI - KOBKA.

2. bammMaku - Hacaaka Ha OaJIJIOHBL.

3. bonTel, raliky - KOBKA.

4. Jleranu pecCOpPHOTO MOJABELINBAHMS, TEJICIKEK MOABUYKHOTO COCTaBA U TSTU CTPEJIOYHBIX
MEePEBONIOB - KOBKA, MPAaBKa.
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5. 3yOmnI kapTodenekonaresnei - KOBKa.
6. KepHsl - KOBKa.
7. Knemu py4Hble Ky3HEUYHBIE - KOBKA.
8. Koymm nuamerpom 10 20 MM - KOBKa.
9. Knrouu - KOBKa 3aroTOBOK MO/ LITAMIIOBKY.
10. Monotkw, 3yOmnna, KyBaJbl, TOIIOPHI - KOBKA.
11. OmpaBka nJist pe3LOB - KOBKA.
12. Ocu koNeCHBIX Map - MPOTSIKKA.
13. ITonHOXKH, IOPYYHH, KPOHIITEHHBI, YTOJKH - THOKA.
14. IloxoBKYM NPSIMOYTOJBHBIE BECOM 10 30 KT - KOBKa.
15. Pe3upl kpynHbIE U pe3nenepkarein (acoHHBIC - KOBKA.
16. Ctynuupl, ocH, KyJauky NaTPOHOB, MOBOAKH - KOBKA.
17. Poaaru npsiMble, TUIOCKOTYOIIbI, KYCAUKH TEXHUYECKHE - KOBKA 3arOTOBOK O] IITAMITOBKY.
18. TpyOsi - 3acnuiioBka (3a0MBKa) KOHIIOB TPyO ¢ HATPEBOM HA MOJIOTAX, MPECCax U KOBOYHBIX
MalIUHAX.
19. TpyOsI - 3acnnuoBka (3a0KBKa) KOHLIOB TPYO Ha MOJIOTAX, MPEccax U KOBOYHBIX MAIIMHAX Oe3
Harpesa.
20. Tsaru npsiMble U C HECKOJIbKUMH TIeperndamu - KOBKa.
21. YronpHUKH, TPOMHUKH, PUTHHTH - KOBKA.
22. @unbepsl - 3aIPECCOBKA B CTAJILHYIO OMPaBY MOA MOJIOTOM U MPECCOM.
23. ®naHLpl, KOJbLA U AUCKU AuaMeTpoM 10 300 MM - KOBKA C NPOLIUBKONW OTBEPCTHS.
24. lllecrepuu auamerpom 10 300 MM - KOBKa.
25. IIINOHKH, TIUTKH, CKOOBI - KOBKA.
26. DKCLEHTPHUKH 11aTyHOB Maccoi 1o 200 Kr - KOBKa.
Kpamudukanumonnas (mpobHas) pabora.

3.3. Opranu3zanoHHO-NeIATOrHYecKHe YCJI0BHS peaau3aluy NporpaMmsl

OO0pazoBaTebHBIN MPOIECC OCYIIECTBIISIETCS HA OCHOBe yueOHoro. Cpok oOy4yeHus: cocrasisier 2,5
mecsina (431 4gac).

KanpoBoe oOecnedeHne oOpa3oBaTeNbHONW NPOrpaMMbl CTPOMTCSI Ha OCHOBE ONTHMAJbHOIO
COYETaHUsI MPAKTUYECKOTO U TIearornyeckoro OMbiTa mpenoaaBarese

3.4. MaTepHaJIbHO-TeXHHYECKHE YCJIOBHSA PeaJM3alu NPOrpaMMbl

Teoperuueckoe oOyueHue YuebHbli Ki1acc

[Tpoexrop EPSON (609900.03339, PT2K3100028)-1
IIT.,

Hoyt6yk ASUS (SN:C70AAS035895, VN 8209) -1
mT

DKpaH 11 MPOCHUPOBAHUA H300paKCHH— 11T,
Crox - 10 mr.
Crynbs- 22 mr.

Anreuka — 1 wr.

1 cron — mpenoaasarei,

OumiapT- 2 mr.

Jocka — 1 mr.

Tymba — 1 mr.

Jocka yuaeOHas 3-x cekunoHHAsA — 1 T,
Komouku- 2 mir.

Buncoduabmer:

Crie. TeXHO JJOTHH

IIpeseHTanus:
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1. MarepuanoseneHue

2. UreHue yeprekel, cxem

3. JlonyCKkU U TEXHUYECKUE U3MEPEHUs

4. Oxazanue nepBo MEIULIMHCKOMN MOMOIITH
MOCTPaAaBIIuM

5. OxpaHa Tpyna 1 TexHHKa 0€30MacHOCTH

6. Crienl. TEXHOJIOTHUH

YueOHast mpaKkTUKa Ob6opynosanne MIPOU3BOACTBEHHBIX
noapasnenenuii [IAO «CuioBbie MalIMHBDY:
ITPECC BUHTOB.WEINGARTEN PZS 710
YC.5000T

MOJIOT ITAPOBO3/1VIIIHbIN
IITAMIIOBOYHBIN 25T

HpOI/ISBOL[CTBeHHaﬂ paKkTHUKa O06opyxoBaHNC MPOM3BOACTBCHHBIX ITOAPA3ACICHAN
TTAO «CHI0BBIC MAIIMHBED?

Kopmyc Ne 1 (1utaMnoBOYHO-TEPMHUUCCKII) HHB,
Ne 1193

3nanue No 1 myckoBOro KoMIniekca 010ka
3aroToBUTEIbHBIX 1IeX0B MHB. Ne 146

3.5. YueOHo-mMeTOoAHUYeCcKOe o0ecliedeHHe MPOrpaMMbl

IIporpaMMbl OCHOBBIBA€TCS Ha TPATULMOHHBIX TEXHOJOTHSX, TEXHOJOTHSIX JUCTAHIUOHHOTO
oOpa3oBaHus ¢ UCIONB30BaHUEeM OubmnoreyHoro ponga IMK.

ITo xaxnoit nucuurmnae/M JIK nporpaMMbl penoaaBaTesib CaMOCTOATEIbHO!

TOTOBUT JIEKLIUH, TPE3EHTALUN

TOTOBHUT Pa3aTOYHBINA MaTepuaj (B TOM YUCIE B SJIEKTPOHHOU (opme);

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

Y4eOHOH mporiecc B TOMHOH Mepe obecriedeH y4eOHO-METOIUYECKON JUTEepaTypor ¢
UCTIONB30BaHUEM «DJIeKTpOHHOU Oubnmuorekny OubmmoreuHoro ¢onga OMK. Crymarensm
MPEIOCTABIISAETCS OCTYI K 3JIEKTPOHHOH OMOIMOTEKE B YIAJIEHHOM PEXKUME.

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

Y4eOHO-MeTOMMYeCKHe MaTephalibl IpeJHa3HauYeHbl Ui TMOMOIIM CIyIIaTeNsiM B OCBOCHHHU
n3yyaemoil auctuminHb/MJIK 1 kacaroTcs TeMaTHUKH M 3alaHUi Ul CaMOCTOSITETIbHON PadoThI
cayliaTenein

Pexomenayemas aureparypa:

1. Mopsixos O.C. Marepuanosenenne. — M.: Axanemus, 2013 -14

2. Marepuanosenenue: DVK. — M.: Axagemus, 2013

3. UYepenaxun A.A. Marepuanosenenne: YueOuuk. - 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, cranmaptuzauus, cepruduxamms : 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

wn
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. Kontyn CH., bopunckuii M.JI. “ Manas MexaHu3aLusi Ky3HEUYHO - IPECCOBBIX LIEXOB
10. 3natkun M.I'. u ap. “CnpaBounuk pabodero Ky3HEUHO-IITAMIIOBOYHOrO mpousBoacTea”. M.,
Mamruz” 1961r
11. bankeroB A.H., Jlanckuii EH. “ Ky3sHedyHo - mramMmoBouHOe oOopymoBaHue”. M.
“MarunHoctpoenue”. 1982r
12. Tpybun B.H. “ Apromarusanuu NPOEKTUPOBAHHUS M TEXHOJOTMH KOBKH Ha Moyotax’ . M
“MartunHoctpoenue”, 1974r

2

*2

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUA ITPOI'PAMMBbI
MPOPECCHOHAJIBHOI'O OBYYEHUA

Cucrema OLIEHKH KauecTBa OCBOEHUS CIyIIATEISIMU MPOTrPaMMbl OCYILECTBIISIETCS B BUJIE:

Tekymero u mpoMeKyTOYHOTO KOHTPOJISI yCIIEBAEMOCTH 10 Kakaod mucuuruinae/TIM.
IIpenopaBatens o kaxkaod aucuuruinHe/[IM caMOCTOSTENNbHO YCTAHABIUBAET CPENCTBA U METOJIBI
TEKYIIEro KOHTPOJIA, TO3BOJSIIOINNE OLEHUTh 3HAHHUS, YMEHHUS W YPOBEHb MNPHOOPETEHHBIX
KOMIIETeHIIMH (THIOBBIE 3a7aHUsl B TecTax) TeKymui KOHTPOJb OCYINECTBIISIETCS B TEUEHHUE
oOyuernss. OOBEKTOM KOHTPOJIS SIBJSIETCS YMEHUSl NPUMEHATb Pa3JInYHblE 3HAHHUS B PELICHHUU
npodecCHOHATBHBIX 3a1a4.

IIpomeskyTodHas aTTecTalys MPEeACTaBIsieT COO0 CyMMy pe3yJIbTaTOB [0 BCEM TeMaM JAUCLUTUINHBY/
I[IM yuebHoro mmana B ¢opme TecTupoBaHus. OOBEKTOM KOHTPOJISA SIBISIETCS HOCTH)KEHHUE
3aJaHHOTO MPOrpaMMON YPOBHS BJIaICHUS KOMIIETEHLIUEH.

Kpurepun OueHKM 3HaHUN W yMEHUH CylIaTeled AOJIKHBI YCTAHABIUBAKOTCA B COOTBETCTBHUM 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 oyenox npu mecmupoeaniiu:

«OTJIMYHOY - 91% NpaBUIBHBIX OTBETOB,

«xoportuoy - 70-90% npaBUIBHBIX OTBETOB,

«yAOBIETBOPUTENBHO» — 51-70% mpaBUIBHBIX OTBETOB,

«HEYIOBJIETBOPUTEIILHOY - HE Oosiee 5S0% MpaBUIIbHBIX OTBETOB.

Keanugpuxayuonnwtii sx3amen IpoOBOIUTCS B COOTBETCTBUU C [TosojkeHIEM O MOPSIAKE aTTECTALUH 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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Canxr-TlerepGypr. 2018 1.



Obuwenpodheccuonatvnotii yuri

Ne n/a

Haumenopanue
JHCIHILIMHEI

AHHOTALUA

O11.901

Oxaszanne nepsoii
NOMOIH
NOCTPAABIIHM

B pezynipTaTte 0¢BOSHNS AUCHHIUIMHE! 00yIOMKACH NOIDKEH
3HATH:

- TEPMHHBI K ONPEAS/ICHUA;

- BHJIBI TPABM;

- MOHATHE KIHHUYECKAs CMEPTh H €¢ MPU3HaKH.

B pe3ynpTate OCROCHHA JUCUMIIIMHBI 00ydalOn(MHCA JOLKEH
YMETh:

- OKa3BIBATH IIEPRYIO IIOMOUIE [IOCTPAABIICMY;

- IPOBOOUTE CEPLACUYHO-IETOTHYK) PeaHUMALIHIO;

- OPraHH30BBIBATH TPAHCTIOPTHPOBKY OOIBHOTO,

OIL.02

Oxpana tpyaa n
TEXHHKA
Ge30MaACHOCTH.
Oxpana
OKPYXarwmeii cpennl

B pe3yapTaTe 0cBOSHHS AUCIHUILTHHEI 00yYaIOIUHCS JODKEH
3HATH:

- 3AKOHO,1aTeNIEHBIC M MHBEIC HOPMATHRHEIE IIPABOBBIC aKTHI 110
OXpaHe Tpyaa;

- KIacCHPHUKAIIHIO, TPHYXHBI BOSHUKHOBEHHS H MEPHI
NpOHIAKTHKY aBapHil, HECUACTHBIX CTYYaeB,
podecCHOHANLHBIX 3a00IeBaHMI;

- TpeOOBaHAA eKTPOOE30aCHOCTH;

- npaBmia GezonacHoi paboTei ¢ AeKTprPUIHPOBAHHBIMU
APUCIOCOOTICHUSIMHA, HHCTPYMEHTAMH U TIPHOOpaMH;

- OCHOBHBIE ONIACHBIE M BPEAHbIE NIPOM3BOACTBEHHEIE (AKTOPHI
YCNOBHH Tpyla;

- TpeboBanma cHopa, pereHepalliy 1 yTHIN3AHK oTpadoTaHHBIX
BPEAHBIX U TOKCHYHBIX OTXOAOR IPOH3BOACTBA.

B pe3ynprate 0¢ROSHHA TUCHHIUIAHE 00YYaIOHIMACS JOMKEH
YMETB:

- HCIOIB30BAThH CPEACTBA HHANBHAYATLHON U KOJINICKTHBHOH
3AIHTET,

- MPHMEHSTE 3J1eKTPO3alHTHAIE CPEICTBA;

- IPUMEHSTh CPEJICTBA NOKAPOTYHIEHUS.

OI11.03

Marepuanopenenue

B pesynsrate 0CBOSHUS JIUCIMILIMHBI 00YYIAIOMIRACA JOIDKEH
3HATh:

- OCHOBHBIC CBCICHUS O CTPOCHHH K CROHCTBAX METAINOB U
CILIaBOB, METOJBI UX MCIIBITAHHH;

- OCHOBHBIC CBOMCTBA, MAPKHPOBKY, IPUMEHEHHE HYTYHOR,
CTAJH, IIBETHEIC META/IBL U UX CIUIABBI;

- OCHOBHKIE MOHATHS TEPMUUECKOR H XMMHKO-TEPMHYECKOR
00paboTKH MEeTATOB U CILTaROB;

- COCTAB, MEXAHUYECKHE CBOMCTBA, MAPKUPOBKY, 001aCTh
NPHMEHEHUS TBCPABIX CIUIABOB, MUHEPAJIOTHYECKHX H
NOPOMIKOBEIX MaTEPHANIOB.

B pesynbTare 0CBOSHHS AACIMILIHHLI 00YHaOIMACH JOIKEH
YMETh:

- OLICHHBATE KAYECTBA METANOB: (PHU3HICCKHE, XHMUYCCKHE,
MEXaHH4YeCKHe W TEXHOJNOIHYSCKHE CBOHCTBA,

- IPOBOJIUTH Pa3JIMYHBIC BH/bl XHMHKO-TEPMHIECKOH 00paboTKH.




OI1.04

Aonmycku u
TEXHHYCCKHe
HIMEpeHHd

B pesyipTaTte ocBoeHMS AUCIUTLTHHBI O0YYAIOMMNACH NOJDKEH
3HATE:

- TAHEHHBIE pasMepbi, OTIUIOHEHHS U TOTIYCKH JTMHEHHBIX
pazMepoB;

- I'PYNNBI TOCAAOK;

- CHCTEMY BaJid, CHCTEMY OTBEPCTHH,

- OCHOBBI TEXHUUSCKUX H3IMEPSHHH,

- nonycku GopMBI M PACIIOJIOIKEHHS [TOBEPXHOCTEH,

- MapaMeTphl LICPOXOBATOCTH IIOBEPXHOCTH;

- IONYCKY YTJIOBBIX PA3MEPOB # YIIIOB KOHYCOB,

- IOMYCKH, HOCA/ KA METPHUECKHX PE3bD.

B pe3yneraTte 0CBOSHHA AUCHMILTHHBI 00yUatOIHACcs JOKEH
YMETD!

- IPHMEHSATH TaGIHLY JCIYCKOB U I0CAJI0K;

- HCTOMB20BATE CPEACTBa Ul H3MEPEHHIA;

- IPOBO/IMTH HOPMHAPOBAHHE M U3MEPCHHE ILICPOXOBATOCTH;

- HCTIOJIB30BATh CPEACTBA KOHTPOIA H U3MEPEHUS YITIOB H
I'MaIKHX KOHYCOR;

- HCTIONIB30BATE CPEACTBA KOHTPONS U H3MEPEHHA METPHIECKUX
pe3s0.

OI1.05

YTtenne uepTeskeit u
cxem

B pesynbrate 0CBOCHHS TUCLHILTHHEBI 00yYaOIHKCH JOIDKEH
3HATD:

- O0luMe CBE/IEH s O YEPTEKAX,

- pa3MepB! Ha YEPTEXKAX;

- TCXHUYCCKUE YKA3aHUsA Ha 4EpTeKax;

- TpeGoBaHHS MPOU3BOACTBA K USPTEXKAM ACTATIEH;

- CoJlepKaHKe COOPOYHRIX HepTexell W X Ha3HAYCHUE As
IPOU3BOACTRA;

- coepiKaHne crielUBHKaLNH;

- HOHATHE O UepTekKax obIIero BHIA;

- o0ulie cRenmenns O cxemax: TAmnsl, Buasl cxeM mo ['OCTy.

B pezynrrare oceRoCHUS AHCUUNIMHEI 00YYARONIMICT TODKCH
YMETh:

- IPOROJIATE YTEHHE HEPTEXKEH AeTaiei,

- IPOBOIUTh YTEHUE COOPOUHEIX YCPTEXKEH;

- IPOROHTL O3HAKOMJIEHHE 10 YCIOBHBIM 0003HAYEHHAM CXEM C
AETANAMH U COOPOHBIMY €AMHULIAMH

- ONIPLACAATE NOCIICAORATENbHOCTH NEPeAauy ABMKECHUA OT
OHOTO 3/IEMEHTA K JPYTOMY.

OIL06

DJIeKTPOTEXHHKA

B pe3ynbraTe 0CROEHMA TUCHMIIHHL 00YHAIONAHCH TOIKCH
3HATH!

- OCHOBHBIE NOHATHA H ONpEJE/IeHUs IEKTPUICCKOro TOKa;

- OCHOBRHAIC TIOHATHA NMEPEMEHHOTO TOKA,

- TpExda3HyIO CHCTEMY IIEPEMEHHOTO TOKA,

- JIEKTPOTEXHUUECKHUE YCTAHOBKY MX YCTPOHCTBO W MPHHITAI
JCHCTBUA;

- OCHOBHBIC TTOHSTHS O IPOM3BOACTBE, PACNPEACIICHHN H
HCIIOJIB30BAHHH 3JIEKTPOIHEPTHUH.

B pe3synanTare ocBOSHUS AMCIEHIIIIMHBL 00 y4arOIIUACA J0KEH
YMETH:

- ONIPENENATH MOIMHOCTD INEKTPHYECKOIO TOKA;

- IPUMEHATD YICKTPHYCCKAs 3aIHTY.




ITpogpeccuonanvuniii yur

HayMenoBanue
Ne /o AHHoTAUHNA
JHCUHILTHHEI
HNirororienue ..
. . OcynIeCTBIATE HpOLECe H3TOTOBNCHH JeTalel Ha MONOTax U
JeTaJiel KOBKOM 110
mpeccax 110 CTajuaM TEXHOJIOTHYSCKOTO mpoilecea, ©
IIM.01 | craguam N
cobmoieHueM TpeOOBaHWH K Ka4yeCTBY B COOTBETCTBHE C
TEXHOJI0THIeCKOro

mpoiecca

TeXHHYEeCKON IoKkyMeHTaluei




