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1. MACIHOPT MPOT'PAMMBI NIPO®ECCUOHAJIBHOI'O MOYJIS
IMoaroroBka H BeleHHE TEXHOJOTHYECKHX NMPOIECCOB IUIABKH, JJUThA H NPOU3BOACTBA
OT/IHBOK M3 Y€PHBIX H I{BETHBIX METALJI0OB

1.1. O6s1acTh NpUMEHEHHS POrPaMMBbI

[Iporpamma npoecCHOHANBPHOTO MOIYJAA  SBISIETCS YacThlO IPOTrpaMMbl MOATOTOBKH
CIeNUaATUCTOB cpeaHero 3BeHa B cooTBeTcTBHH ¢ PI'OC mo crermuansaocty CI10 22.02.03 JIureitnoe
IIPOM3BOJICTBO YEPHBIX M I[BETHBIX META/UIOB B YaCTH OCBOECHHMSI OCHOBHOIO BHJa NpodecCHOHATBHON
pestensHocTd (BITJI) [lomroroBka W BeleHHE TEXHOJOTHYECKMX MPOLECCOB IUIABKH, JHThS H
IIPOM3BOJICTBA OTJIMBOK M3 YEPHBIX U IIBETHBIX METAUIOB M COOTBETCTBYIOHIUX MPOGeCcCHOHATBHBIX
xommneteHmi (I1K):

[IK 1.1. BeibupaTs ucxoqHbie MaTepHaibl s IPOU3BOACTBA OTIUBOK.

[IK 1.2 AHamu3upoBaTh CBOMCTBA M CTPYKTYpBHl METAIOB H CIUIABOB IS H3rOTOBJICHHS
OTJIMBOK.

IIK 1.3. BrmonanaTh pacyéTsl, HEOOXOIUMBIE IPH Pa3pabOTKe TEXHOJOTHYECKHX MPOIECCOB
H3TOTOBJIEHHS OTIHBOK.

IIK 1.4. VYcranaBnuBarh M OCYIIECTBIIATH PpAlMOHAIBHBIE PEXKHMBI TEXHOJOTHYECKUX
oliepalyii H3rOTOBJICHHUS OTIHBOK.

[IK 1.5. PaccyuTeIBaTE OCHOBHBIE TEXHHKO-3KOHOMHMYECKHE IIOKA3aTENM IPOU3BOCTBA
OTJIMBOK.

[IK 1.6. OdopMisTh U YUTaTh KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JOKYMEHTAIHIO 10
TUTEHHOMY IIPOH3BOJICTRBY.

1.2. [lenn 1 333294 MOYJIsl — TPeGOBAHUSA K Pe3yIbTATAM OCBOEHHH MOIY.JIf
C mensio OBNAJEHMS yKa3aHHBIM BHAOM NPOMECCHOHANBHOH  JEATENHHOCTH |
COOTBETCTBYIOMMMH IPO(YECCHOHATBHBIMH KOMIIETEHIMSAMH OOYYalOMUHCS B XOIE OCBOEHHS
po(heCCUOHAIBHOTO MOAY/IS JOJIKEH:
HMETh NPAKTHYECKHIi ONbIT:
MOATOTOBKH M BEICHHWSA TEXHOJIOTHYECKHX IIPOIECCOB IUIABKH, JIUThS M IIPOHM3BOJACTBA OTIMBOK H3
YEPHBIX U [IBETHBIX METAJLIIOB;
— BBIOOpA MCXOJHBIX MaTEPHAIIOB IS IIPOM3BOJICTBA OTIHMBOK;
— aHaM3a CBOMCTB M CTPYKTYPHI METAJUIOB U CILUIABOB [UIS H3TOTOBIIEHUS OTIHMBOK;
— BBINOJHEHUS PacY€TOB, HEOOXOMHMBIX HpPH pa3pabOTKe TEXHOIOIMYECKHX IIPOLECCOB
H3TOTOBJIEHUS OTJIHBOK;
— YCTaHOBKM M OCYIUECTBJICHHS PAI[MOHAIBHBIX DPEXHMOB TEXHOJIOTHYECKUX OIepaluii
U3TOTOBJIEHHUS OTJIHBOK;
— pacy€ra OCHOBHBIX TEXHHKO-3KOHOMHYECKHX [T0Ka3aTeeif MpOM3BOACTRA OTIHBOK;
- ohopMIIeHHS ¥ YTCHHS KOHCTPYKTOPCKOH U TEXHOJIOTHYECKOH JOKYMEHTAINH
IO JTMUTEHHOMY IIPOH3BOJCTBY;
yMeTh:
- BBIOUpaTh Haubonee s dexTuBHOE 060PYAOBAHHE U HCXOIHBIE MATEPHAITBI [T IPOU3BOICTBA
OT/IMBOK;
—  YCTaHaBIHBATh U OCYIIECTBIATH PAllHOHAIbHbIE PEKHMBI TEXHOTOTHUECKUX ONEpalnii
U3rOTOBJIEHUS OTJIUBOK;
- HCIMOJB30BaTh IPOrpaMMHOE 0OecTieYeHHeE B IIPO(PECCHOHATBEHOM IeITeTbHOCTH, IPHMEHSTH
KOMITBIOTEPHBIE TEXHOJIOTHH;

3HATh:

—  JIATEHHBIE CBOMCTBA METAIIOB U CILIABOB, 3aKOHOMEPHOCTH MPOLECCOB (POPMUPOBAHHUS
CTPYKTYPBI H CBOHCTB JIHUTHIX OT/IHBOK;

= METOIBI pacqé'ra ONTHUMAJIbHBIX COCTABOB IIHUXTHI H IIapaMETPOB TEXHOJIOTHYECKOI'0 IpoIecca
H3TOTOBJIEHHS OTIIHBOK,

o’ ONTUMAIIEHBIE TEXHOIOTUH BBIIJIABKH JIMTEHHBIX CIIJIABOB W H3TOTORJICHUS OTJIIHUBOK,




Crocob0B MOTyYSHUS TUTEHHBIX GOPM U CTEPIKHEIH;

—  Ha3HayYeHHe, KOHCTPYKIIMIO H IMPHHIHUIT AeHCTBHS TEXHOJIOTHIECKOTr0 000py10BaHUA
JIMTEHHBIX IIEXO0B;

—  obmue cBefeHus 00 aBTOMAaTHYECKUX CHCTEMAX YIIPAaBJIEHUs TEXHOIOTHYECKMMH IIPOLIECCaMHU
BEILJIABKH JIATEHHBIX CIIABOB H H3TOTOBJICHHS OTIHBOK;

—  (yHKIMU U BO3MOXKHOCTH HCIIOJIF30BaHUS HHPOPMALIMOHHBIX TEXHOIOTUH B
npodeCcCHOHATBHON IESTETHHOCTH.
1.3. PexomeHnayeMoe KOJHYECTBO 4YacoB HAa OCBOeHHe NPOrpamMmbl NpodeccHoHaJbLHOro
VAT H
MaKCHUMaJIbHOH yueOHoH Harpy3ku obyyaromerocst — 2025 gac, B T. 4.
o0s3aTenbHOM ay TMTOpHOH yueOHOH Harpy3ku obOydaromerocs —1350 gaca;
B T.4. 1a00OpaTOpHBIE U MpakTH4YecKue paboTsl -560 Jac.
caMoCTosATENbHOM paboTel oOydaroinerocs —657 Jacos;
y4eOHOH MpaKTHKH -72 4aca
MPOU3BOICTBEHHOM NpaKkTUKH — 252 Jaca.



2. PE3YJIBTATBI OCBOEHUS NTPO®ECCHOHAJIBHOI'O MOAYJISA

Pe3ynsTaToM OCBOEHHSI IPOrpamMMbl NPOGECCHOHAIBLHOIO MOMIYJIS SBIAETCA OBIAJCHUE
00yJaromumMucst BUIOM TpodecCHOHANbHOM nesTenbHOCTH [10AroToBKa ¥ BEIEHHE TEXHOJIOTHYECKHX
IPOIIECCOB IIJIABKH, JTUThS U MPOM3BOACTBA OTIMBOK M3 YEPHBIX M IBETHBIX METAIOB, B TOM YHUCIIE
npodeccuonansHbMHE (1K) 1 06mumu (OK) komneTeHnusMu:

[1K 1.1. BeiOupars HCXOAHBIE MaTE€PUANIBI UL IIPOU3BOJICTBA OTIIHBOK.

[1K 1.2. Ananu3upoBaTh CBOMCTBA M CTPYKTYPbI METAJLIOB H CILIABOB JIJIsl H3TOTOBJICHHS OTJIHBOK.
IIK 1.3. BemonHSTh pacyéTsl, He0OX0AUMbIE IPU Pa3paboTKe TEXHOIOTHYECKHX IIPOLECCOB
U3rOTOBJICHUS OTIHBOK.

IIK 1.4. VYcranaBnuBaTh U OCYIIECTBIATH PAllMOHATILHBIE PEKUMBI TEXHOJIIOTHYECKUX OTEpaliui
U3rOTOBJICHHUS OTJIMBOK.

ITK 1.5. PaccuuThiBaTh OCHOBHBIE TEXHHKO-IKOHOMUYECKUE NTOKA3aTEN IPOHU3BOCTBA OTIUBOK.

1K 1.6. OpopmiIsTh 4 YUTaTh KOHCTPYKTOPCKYIO U TEXHOIOTHYECKYIO JOKYMEHTALHIO 10 JIUTEHHOMY
[IPOU3BOJICTBY.

OK 1. IToHuMaTh CYIHOCTH H COLHAILHYIO 3HAYUMOCTD CBOei Oymyiuei mpodeccuu, NposBiIiTh K Hel
YCTOMYMBBIA HHTEPEC.

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO IEATEIBHOCTD, BEIOMPATh TUIIOBbIE METO/BI H CIOCOOBI
BBITIOJTHEHHS TPOQECCHOHANBHEIX 33,189, OLIEHHBATh HX 3(()EKTHBHOCTH U Ka4eCTBO.

OK3. [Tpunumars pemeHus B CTAHJAPTHBIX U HECTAHJAAPTHBIX CUTyalUsX H HECTH 38 HHX
OTBETCTBEHHOCT.

OK 4. OcymecTBisTh HOKUCK X HCIOIb30BaHUe HH(OpMaU, He0OX0AUMOMH 1 3P PEKTUBHOTO
BBINIOJTHEHHS TIPOQECCHOHATBHBIX 3a/1a4, PO(EeCCHOHAIBHOTO H JTMYHOCTHOTO Pa3BUTHS.

OKS5. Ucnons3oBath HHPOPMALHOHHO-KOMMYHUKAIIMOHHEIE TEXHOJIOTHH B TPO(ECCHOHATBHOM
NEATEIbHOCTH.

OK 6. PaGotats B KoJUIEKTHBE 1 KOMaH/Ie, 2 dexTUBHO 00maThes ¢ KOJUIEraMy, PyKOBOJCTBOM,
NOTpeOUTESIMH.

OK 7. Bpats Ha cebs OTBETCTBEHHOCTH 3a paboTy WIEHOB KOMaH bl (IO J4MHEHHBIX), PE3YJIbTAT
BBINIOJTHEHUS 3a/laHUH.

OK 8. CamocTOsATEIBHO ONpeaeNsTh 3a1a9i NPOohEeCCHOHATHHOTO U TMYHOCTHOTO Pa3BUTHS,
3aHUMATBCS CaM000Pa30BaHUEM, OCO3HAHHO IIIaHUPOBATh MOBBIIEHHE KBATH(HKAHH.

OK 9. OpueHTHpPOBATECA B YCIOBHSIX YaCTO CMEHBI TEXHOIOTUH B MPo(eccCHOHATBHON 1eSTEIbHOCTH.



3. CTPYKTYPA U ITIPUMEPHOE COJAEP)KAHHUE INPOPECCHOHAJIBHOI'O MOAYJISA
3.1. TemaTn4yeckuii IIaH npodhecCHOHAILHOI0 MOAYJIA

O6beM BpeMeHH, OTBeIeHHbIIH HA 0CBOeHHE I
MEKIHCHHILIHHAPHOT0 Kypca (KypcoB) R
Bcero Ob6si3aTeanHas ayAUTOPHAA CamocronTebHAasA
4acoB y4yeOHasi Harpy3Ka pabora
Koan1 _ (maxc. oby4aomerocs oby4aromerocs
npodeccuoHa HaunmenoBanus pasaesioB | yuebnas B T.4. BT Vuebuast IIpoussoacTBeHHa
JILHBIX npogeccHOHAJIBHOIr0 MOAYJISA | HA2py3Kd JaaboparopH - c;)Ba B T.4., o s (no npoduio
KOMIeTeH i u Beer | bie paboThl ﬂyp 5 Beero, | kypcoBas CHeHANBLHOCTH)
npaKmuk 0, |m pavboeTa | . con pabora 4acoB
u) 4YacoB | NPAKTHYECK (aposs) (npoek),
He 3aHATHH, qaéoﬁ 4acoB
qacoB
1 2 3 4 5 6 7 8 9 10
IIK 1.1, MJK 01.01 Beidop ucxoansix
1.3,1.4 MATepPHAJIOB /LIS 111 74 24 37 72 252
NPOH3BOACTBA OTJIHBOK.
I.K.1.1,1.3, | MJIK 01.02. ITopsaox
1.4, 1.6, BbINOJIHEHUSA PAc4EéTOB 1A
NpoBeACHHA 216 144 52 - 72
TeXHOJIOTHYECKHX IPOLIECCOB
H3r0TOBJIEHUS OT/IHBOK.
MJIK 01.03 Auanu3 cBoiicTB
H CTPYKTYPhI MaTepHaJa 66 44 12 - 22
ILK. 1.1, 1.2, | MK 01.04 PanuoHajibHbIe
1.3,1.4,1.5, | pexumsl TeXHOJIOTH'ECKHX 1437 958 404 30 479
1.6 onepanui H3roToBJIeHUS
OTJMBOK 3aroTOBOK.
MJIK 01.05 Pacuerni
OCHOBHBIX TEXHHKO-
IKOHOMHYECKHX 54 36 4 18
noxkaszareJieii IPOM3BOACTBA
OTJIHBOK




I1.LK.1.4, 1.6

11K 1.4

MJK 01.06 Odopmaenne
KOHCTPYKTOPCKOH H
TEXHOJIOTHYeCKOoH
AOKYMEHTANMH

141

94

64

47

Y4eOHas NpaKTHKA

72

NnK 1.1, 1.4,
1.6

IIpou3BoacTBEeHHAsN
npakTuka (o npoguiko
CIIENHAJIBHOCTH)

252

Bceero:

2025

1350

560

30

675

72

252




3.2. Copep:xanue ody4enus npodeccuonaasHoro moayss (IMV)

HaumeHoBaHHE pa3aesioB Coaepxanne y4e0HOr0 MaTepHaJia, JjaboparopHbie paGoTsl U NpaKTHYecKHe 3ausATHsA, | O0bem yacoB | YpoBenn
npodecCHOHAIBLHOI0 MOXYJIfA CAMOCTOSITE/IbHAS pabdoTa o0yualomuxcs. OCBOEHHS
(IIM), MeaxIMCUHIIMHAPHBIX

kypcoB (MJIK) u Tem
1 2 3 4
M/IK 01.01 Bei0op ucxoaHbix
MATEPHAJIOB /Il IPOU3BO/ICTBA 50
OTJIHBOK.
Copep:xxanne
Tema 1.1 ®opmoBouHbIe O6mue noHATHS 0 GOPMOBOYHBIX MaTepHalax.
MATePHAJIbI H CMECH. TpeboBanus, npeabsiseMble K (OpMOBOYHBIM MaTepHanaM. Knaccupuxanus
(hopMOBOYHBIX MaTepuaioB. OCHOBHBIE HCXOAHBIE (JOPMOBOYHBIE MATEPUAIBI: IIECOK H
rimaaa. 'OCTel Ha popMOBOYHBIE MATEPHATIEL.
®opmoBouHbIe ecKkH. POpMOBOYHBIE IVIHHBIL.
O6pasoBanue neckoB. MuHepanorndeckuit coctas neckos. CBOMCTBa MECKOB.
Knaccuduxanus u coctaB popmMoBouHbIX neckoB. Knaccudukaius neckos Ha rpymnnsl 110
BEJIMYMHE 3epeH OCHOBHOM (Qpakuun. [IpumeHenue neckos. TpeboBaHus K (JOPMOBOYHBIM
mneckaM. 3epHOBOE CTPOEHHE IECcKa, ero KPYMHOCTh U OAHOPOAHOCTE. KBapi u ero
ocHOBHBIE cBOMCTBa. He kBapuessie necku. [{upkoHoBbIi necok. OnuBUHUT. XPOMUCTHIH
xene3nsk. Maruesur. Lllamor.
Knaccuduxanus riauH Mo MEHepaIornieckoMy coctaBy. Kaonuuut. MOHTMOPHIITIOHHUT.
Knaccudukanus ¢opMOBOUHBIX [JIMH 10 npoyHocTy. [IpuMenenue riud. OraeynopHbie 26

rHel. BerTonnTOBbIE riiMHbL. CTpOEHHE U CBOMCTBA.

CocTaBbl H CBOICTBA NECYAHO-TIHHHCTBIX CMeceii.

Cmecu st pOpMOBKH MO-CHIPOMY. BEHTOHHTOBEIE CyCTIEH3UH. Y TJIEPOIUCTHIE IOOABKH.
Cocrassl cMeceii. Tpe6osanus k [1I'C B 3aBucuMocTH OT criocoba yninotHeHus. Cmecu st
bopmoBKH mo-cyxoMy. OpranoOeHTOHUTOBEIE (JOPMOBOYHEIE CMECH.

ITecuanbie CMeCH ¢ MPUMEHEHHEM PA3IHYHBIX CBS3YIOIHMX KOMIO3HIHH

CmecH, OTBep)KIacMble KOHBEKTUBHOM CylIKoi. CMeCH, OTBEPXKIAEMbIE B HArPEBAEMO
OCHAacTKe. XO0JIOJIHOTBEPACIOLIUE U CAMOTBEPACIOLIHE CMECH.

CmMecH, OTBEPIKIaEMBbIE B XOJIOHON OCHACTKE WKHUIKUMH U IOPOIIKOOOpa3HBIMH
OTBEPAUTEISIMHU WM KaTanu3aropamu. Xononanorsepaeromue cMecu (XTC) ¢
KHCJIOTHOOTBEpKIaeMbIME cMoiaMu. CamoTBepaeromue pocdarneie cmecH. JKuikue
camotepetomue cmecH (JKCC). [Tnactuunsie camotsepaeronue cmecH (IICC).
IlemenTtHsie camoTBepaeromue cmecu (LICC)..

9




Tema 1.2 Ceazyromue,
BCIIOMOraTeJbHbIe MATEPHAIBI
H MOKPbITHS.

Caszyomue KOMIO3HIIHH

O61mue nonoxenus. KiaccupukanuoHHble NPH3HAKK CBA3YIOIUX KOMIO3UIIUH,
Heopranudeckue cBs3yonpe KoMno3uuuu. Cas3yronye KOMIO3UIMK Ha OCHOBE JKUIKOIO
crexna. Kucneie meramnodocdarnsie CBI3KH U MaTepralisl UX 00pas3yrolue.
JIByXKOMIIOHEHTHBIE CBS3YIOLIME, OTBEPXKAAEMbIE XKUAKUMHE aMuHaMH. Opranuyeckue
CBSI3YIOIME KOMIIO3UIIMH XOJIOJJHOTO OTBEPXKAEHMS B OCHACTKE NPH KOHTAKTE C ra30BBIMH
pearedramu. Cold-box-amin- npouecc. SOz — nponece. BETA-SET- npormecc.
BenomorareabHble MaTEPHAJIBI

[TpunbUIBl, pa3AenuTelbHble CMa3Ki U TIOKPBITHA 1)1 JUTEHHON ocHacTKy. JInTeiiHble
Kied. 3amaskud. Marepualis! Ui HCTipaBlieHust Ae(eKTOB OTIMBOK H METAJUIMYECKHX (POpM.
Ipoxnanounsie xryTel. CTepikHeBsie GUTHIM. DK30TEPMHUUECKHE CMECH IS pa3orpesa
MeTalla B TUTeHHBIX NPUObUIsiX. Teron3osuoHHbIe MaTepHaisl 1 cMecH. JloOaBku
CNIENHMAILHOIO HAa3HAYEHHUSI.

IIpoTuBONpHIrapHbie NOKPLITHS

O6mue nomnoxxenus. CBocTBa MOKPBITHIA. TexHOIOrHYeCcKHe CBOMCTBA. 3alIUTHBIE
CBOMCTBA IPH HOPMAIBHOM TeMIepaType. 3allUTHhIE CBOMCTBA IIPH
BBICOKOTEMIIepaTypHoM Harpese. KomnonenTsl nokpsertuii. Hanonuurenu. Cesasyromue.
PactBopurenu. Texnonorudeckue nobasku. CocraBel nokpeiTuil. [ToxkpeiTus, TBepaeiomne
TpH TEIUIOBOH cyluke (BoAHbIE MOKPBITHA). CaMOBBICHIXAIOLIUE IOKPHITHSL.
CamoTBepaeroue BogHbIe MOKPbITUs. [1acTbl, NpunbLIbL.

14

Tema 1.3 IllnxToBbIE
MaTepHalibl, peppociiaBsl,
JIUraTypbl, OTHEYNOPLI,
npuMeHsieMblie JJIs IIABKH
YepHBIX H IBETHBIX METAJLJIOB.

Tomnmuso (TBEpIOE, XKUIKOE, ra3000pa3Hoe) U (QIIFOCHI [Uld IUIAaBKH YyTryHa, HX
xapakrepuctuka 1o I'OCTy. [ToAroToBKa MeTaIMYECKO# IMXTHI, TOIUIMBA U (DIIFOCOB K
ruiaBke [1IuxToBBIE MaTepUalbl, IPUMEHsIeMbIe ISl TIaBku dyryHa. IlluxroBbie
MaTepHaIbl, IPUMEHsIEeMbIe JIJIS IIaBKU CTAJIH.

[ITuxTOBBIE MaTepHAIILL, IPUMEHSEMBIE JJIs IUTABKU LBETHLIX METAILJIOB H CIIJIABOB.
AJIOMUHHH TEPBUYHBINA YyIIKOBBIH, 0JIOBO, IIMHK, MArHUH NEePBUYHBIM TyIIKOBbIH OPOH3BI
OJIOBSHHBIC BTOPHYHBIEC YyIIKOBBIE, OPOH3bI OJIOBSHHBIE JINTEHHBIE, CHIIyMUH YyLIKOBBIMH,
JFOPATIOMUHHIA BTOPUYHBIN 4ylIKOBbIN. JIuratypel. Oraeynopsl (KpeMHE3EMHCTBIE,
TIOMOCHJIMKATHbIE, MarHe3uallbHbIE, XPOMUCTBIE, YIJIEPOAUCTLIE, IMPKOHUCTHIC, OKMCHBIC,
KapOuIHbIE, HUTPH/IHBIC)

10

JlabopaTopusbie paboThI

24

Onpenenenye rIIMHACTON COCTABIISIONIEH.
Onpenenenne rpanyJIOMETPHYECKOrO COCTaBA IECKA.
OnpepeneHne MapKku necka.

Onpenenenne BIaXHOCTH IIECKA

Onpepenenne CyXou U ChIpOH IPOYHOCTH CMECEH.

bl e

10




CamocrositesibHas padora npu m3y4ennn M/IK 01.01

Pa6oTa ¢ KOHCIIEKTOM 3aHsTHA, yueGHOl U crielnalbHOM TEXHHYECKO# TuTepaTypoii (1o Bonpocam K naparpadam, riaBam
y4eOHBIX TOCOOUH, COCTABICHHBIM MIPENOJABATENIEM ).

[Toxroroska K 1a00paTOPHBIM U MPaKTHYECKHM paboTaM ¢ HCIOIb30BAaHHEM METOMYECKHX PEKOMEH JALHH IperoaaBares,
oopmienune 1abopaTOpHO-NPAKTUIECKUX paboT, OTYETOB M MOJrOTOBKA K HX 3allIUTE.

TeMaTHKa BHeayAUTOPHOMH CaMOCTOATE/IbHOH padoThl:

1. Texnomnorus mepepabOTKH cBeXKUX (POPMOBOYHBIX MATEPHAJIOB (CyIKa, pa3MoJl, IPOCEUBAHUE | T.JI.

2. JIaCnepcHOCTD IIIMH

3./13MeHeHus CBA3YIOLIEro NeiCTBUS MIMHBI IPH BBICYIIHBAHUH ¥ IIPH HarpeBaHUH /10 00JIe€ BBICOKMX TEMIIEPATYp
4.I'mapatalliOHHBIE BSDKYIIME (LIeMEHThI, THIICHI M T.I1.)

5.ConexepaMHYeCcKUe CBA3YIOIHE KOMIIO3HIIMH.

6.0prannyecKue CBI3YIOIHe KOMIIO3UIIUH XOJI0JHOTO OTBEPXK/ACHUSA MO ACHCTBUEM JKHKHUX KaTali3aTOPOB U OTBEPAUTEIIEH.

7. CHHTETHYECKHE CMOJIbI KHUCIIOTHOT'O OTBEPXKIACHU.
8. [IpuroToBneHue MPOTUBONPUTaPHBIX OKPBITHH

9. Hanecenue u Cyuika IOKpBITHIA.

10.0kpacka KUCTBIO.

11. Okpacka pacrnblIeHUEM.

12. Oxpacka OKyHaHHEM.

13. Oxpacka METOIOM CTPYHHOro 00JIMBa.

14. Oxpacka B 371€KTPOCTATHYECKOM IIOJIE.

15. OTBepKaCHHE TOKPBITHH.

37

MK 01.02. ITopagox
BBINOJIHEHHS Pac4ETOB ISl
NpoBeAeHHN TEXHOJIOTHYECKHX
NPOLECCOB H3rOTOB/ICHUS
OTJIHBOK.

Copep:xkanue

92
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Tema 2.1 Onpenenenne Maccbl
OTJIMBKH H Pa3sMepoB OMOK.

Pacuer macchl OTJIMBKH

O6mue cBenenus o nuteitHol popme. Jerans. Ornupka. [ToHATHE MPHITYCKA.
Texnonoruueckuit npunyck. [Ipunyck Ha MeXaHHYECKYIO 00paboTKy.

I"OCT P53464-2009. OnpeneneHue Macchl IMPUITYCKOB. PacyeT Macchl OTIIMBKH.
Onpeaenenne pazMepoB H KOHCTPYKIHH ONOK
3aBHCHUMOCTb TOJIIIMHEI CJI0EB (POPMOBOYHON CMECH Ha Pa3iMYHbIX ydyacTkaX ()OpPMBI OT
Macchl oTIuBKH. Onpeziesienne MUHUMAaTBHBIX pa3MepoB onok. OKOHYaTeIbHOE YTOYHEHHE
pasMepoB OIOK IO
I'OCT 2133-74. OcHoBHBIe pa3Meps! ook s aproMarndeckux Jmaui [OCT 12929-75

10

Tema 2.2 Cnioco0bI moaABOAA
MeTAJLIa B JIMTEHHYI0 hopmy U
METO/ABI PacyeTa JIHTHHKOBO -
NMUTAIOMIHX CHCTEM.

JINTHUKOBBIE CHCTEMBbI H THTAHHE OTJIHBOK

HasnaueHue JIMTHUKOBOM CHCTEMEI. DJIeMEHTHI IMTHUKOBOI cucTteMbl. TpeboBanus,
[peabsBIsiEMbIE K JINTHUKOBOU cucteme. JINTHIKOBAsi BOPOHKA, TUTHUKOBas yama. CTosk.
[IlnakoynoBurens. [Tutarens. Bemopsl, npubeuiy. [1pubpuiy ¥ nuTaoye BLINOPBL.
TpeboBanusi, npeAbsaBIseMble K TPUOBLIAM.

Cnoco0b1 nogsoaa mera/ia B popmy. KoHCTpYyKIMH JJHTHHKOBBIX CHCTEM.
TpeboBanus, npeabABISIEMbIE K KOHCTPYKIUH JUTHUKOBBIX CHCTEM.

JIMTHUKOBAs CHCTEMA C TTOJIBOJIOM METaJlIa 0 IJIOCKOCTH pazbeMa (OPMBI.

Cudonnas nuTHUKOBas cucrema. JloxKaeBast IUTHUKOBAs CUCTEMA.

KomOuHUpOBaHHAs JUTHUKOBAs cHcTeMa. SpycHasi IMTHUKOBAs CUCTEMA.

Meroabl pacueTa JHTHHKOBBIX CHCTEM /LISl OTJIHBOK H3 CEPOro 4yryHa.

Onpepenenne ko3 dunuenra Beixoja rogaoro Meramia (KBI'). 3nauenns KBI' juis
MEJIKHX, CPEAHHUX U KPYIIHBIX OTIIMBOK M3 YyryHa U cTaiu. Pacder JIMTHUKOBO-ITUTAIOIIEH
cucreMsl 110 cnoco0y Ozanna-Jlurrepra. CymMmmapHoe cedeHue nuratenei. PacueTHuii
CTATHYECKHI HArop mpu cu(OHHON 3aJIUBKE, IPU 3aJIMBKE CBEPXY, 110 TUIOCKOCTH pa3beMa.
OnpezieieHre BpeMeHH 3aIUBKH (HOPMBI IPH Macce OTIMBKY J0 450 kr. Onpenenenue
BpeMeHH 3auBKH (opMbl pu Macce oTauBKH 10 1000xr. O61Iee rupaBiIMyIecKoe
compoTuBiieHue GopMel ABMKYIIEMycs MeTaluly. OnpezieneHie CeueH i IIaKoyIOBUTEIIS,
CTOSIKA.

Pacuer TuTHHKOBO-nHTAOLIEH cucteMbl o Homorpamme K. A. Cobonesa.

KOHCTpYKI¥sl ¥ pacyeT JIPOCCEeNIbHBIX TUTHUKOBBIX cHcTeM 1o MeToay b.B. Pabunosuya.
Jpoccenb u ero HasHayeHue. [lopsok pacyera ApocceIbHBIX cHCTEM. PacdeT THTHUKOBO-
MUTAIOIUX CUCTEM I10 YJIEIbHOU CKOPOCTH 3alIMBKH.

MeToabl pacyeTa JUTHHKOBBIX CHCTEM /ISl OTJIHBOK M3 IBETHLIX CILJIABOB.
KOHCTPYKIMH JIHTHUKOBBIX CHCTEM JUIsSl OTJIMBOK M3 LIBETHBIX CIIaBOB. TpeboBaHus u
0COOEHHOCTH JIMTHUKOBBIX CUCTEM. Pacimupsiomuecst IMTHUKOBBIE CUCTEMBI [l
MarHMeBBIX, MEIHBIX, AJIFOMUHHMEBBIX CIIaBOB. KOHCTPYKIUH CTOSKOB.

50
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Tema 2.3 Pac4er rpy3a u
XOJIOAMIbHUKOB /115l JIHTEHHOI

thopmbl.

Coopka ¢popm. Pacuer rpysa.

Kpemnenue nonydopm uimm Harpyxenue popm. Ilopsanok nposenenus pacyera rpysa s
IpeoTBpalleHus MobeMa Noay(hopMbI Bepxa ¢ UCIONB30BaHUEM cTepKHe. [Topanok
NpoBejieHus: pacyera rpysa s (opmel 6€3 CTepiKHEH.

Pacuer u KOHCTPYHPOBAHHE BHYTPEHHHX H HAPY/KHBIX X0JIOAH/ILHHKOB

Haznauenue xonoaunbHUKoB. HapyxHble X0n0aIbHUKU. CXeMbI yCTAHOBKH HAPYKHBIX A
XOJIOAMJIGHHUKOB B TEIUIOBBIX y3J1aX OTIMBKU. Martepuan xonoamwisHukoB. Onpenenenue
TOJIMIHHBI HAPYKHBIX XOJIOAUIIBHHKOB /11 TEPMHYCCKHX Y3JIOB OTJIHBOK. Tpeﬁoaaﬂml K
BHYTPEHHUM XOJIOAMIIbHIKAM. PacueT Macchl BHYTPEHHH XOJI0AHIbHAKOB. Onpenenenune
THIIA, Pa3MEPOB.
Tema 2.4 Mertojbl pacyera Pacuer muxThl H cocTaBaeHue 0ajlanca MeTaLIa
HIMXTBI. CocraB yyryHa Juis pa3JIfYHBIX OTJIUBOK. BiusiHUe TONIMHBI CTEHKHM OTIMBKHY Ha

coJiep)KaHue KpeMHHUS B YyT'YHe.
MeTo/sl pacueTa IUXThL. XUMHYECKHH COCTAB )KUAKOrO YyryHa. YTrap XUMHYECKHX
3JIEMEHTOB NpH 1iaBke. Pacuernas macca meramio3asaiku. CocTaB METANIMYECKON
muxThl. [ToTepu MeTaia pu pasiMBKe U3 BarpaHKH, IIaMeHHBIX neded. Koapduument
BeIx0Aa roauoro merana (KBI).
KBI' pnst Menkux, cpeJHUX M KPYITHBIX OTIMBOK M3 CEPOro 4yryHa.
Pacuer IMXThI METOI0M 000pa. COCTaB IMMXTOBBIX KOMIIOHEHTOB B 0.
PacueT copepiaHus 2JIEMEHTOB B Kojowie. JIOIMXTOBKa XMMHYECKOI'O COCTaBa BBEICHUEM 20
(heppocniaBos.
Pacuer muXThl aHATUTHYECKUM MeTOAOM. CyIIHOCTh aHAIIMTHYECKOr0 METO/1a.
CocraBlieHHe CHCTeMBb] YpaBHEHHIA.
I'paduueckuit MeTo]| pacyera IIMXTHI.
CocTaBjieHHEe CHCTEMbI JIMTCHHBIX YPaBHEHHUH C 2-MsI HEU3BECTHBIMU. Penienue
CHCTEMBI ypaBHEHHH rpaduueckumM crocobom.
PacueT muxThl U cocTaBlieHue Oajlanca MeTajula JUisl CTalbHbIX OTJIMBOK.
Pacuer muUXTHI ¥ cocTaBeHue Oananca MeTaa JUisl OTIIMBOK M3 IBETHBIX CIUIABOB
IlpakTH4YecKHe 3aHATHSA

1 OnpeneneHue Macchl OTJIUBKH.

11 OtauBKa HMEET NMPOCTYIO KoH(purypauuio (Hanpumep, popmy Tena

) BpAILECHHS) 52

1.2 OTaMBKa UMEET CIOKHYIO KOH(UTypanuio

2 Pacriono)keHue oTIIMBOK B (popme. Pacuér pasmMepoB OnOK.

3 Pacuér rpysa.

13




3.1

Pacu€r rpy3a s OTIIMBOK, HE HMEIOIIUX CTEPIKHEH.

3.2 Pacuér rpy3a Juis OTIMBOK, HMEIOIIMX CTEP)KHH.

4 Pacuér 311eMeHTOB JIHTHUKOBO-ITHTAIOIIEH CHCTEMBL.
4.1 Pacu€T 211eMEHTOB TMTHUKOBO-IHUTAOIIEH CHCTEMBI pa3IHYHBIMA

] cnocobaMu Uil 4yTrYHHBIX OTJIHBOK.
42 Pacu€r a1eMEeHTOB IMTHUKOBO-ITUTAIOIIEH CHCTEMBI pa3IMYHbIMA

) crnocobaMM 1Sl CTAIBHBIX OTIHBOK.
49 Pacyér 51eMEHTOB JIMTHUKOBO-IIUTAIOIIEH CHCTEMBI PA3IMYHbIMH

’ croco0amMu It OTIIMBOK M3 I[BETHBIX METAJIJIOB U CILIABOB.

5 Pacuér X0n01uIBEHHKOB.
5.1 Pacuér BHYTpEHHHUX XOJIOIUIBHUKOB.
3.2 Pacyér Hapy KHBIX XOJOJHILHHUKOB.

6. Pacuér mmxThl ¥ cocraBnenue Oananca MeTaa.

Pacuér muxThl U cocTaBieHue Haanca MeTalia JUisk YyTYHHBIX OTJIHBOK.

6.2 Pacuér mmxTh! B cocTaBneHue Oananca METAJUIA IS CTANBHBIX OTJIMBOK.
6.3 Pacuér muxTel B cocTaBiienne Oananca MeTauia Uil OTIMBOK M3 IIBETHBIX

MCTAJIJIOB H CIIJIABOB.

14




CamocrosteabHasi padora npu nsydennn MK 01.01

Pabora ¢ KOHCIIEKTOM 3aHATHH, y4eOHOM U criennaIbHON TEXHUUECKON TuTepaTypoii (1o BompocaM K naparpadam, riaBam
y4eOHBIX MOCOOHH, COCTABICHHBIM IIPEIIO/IaBATEIIEM).

[Toproroska x 1ab0OpaTOPHBIM M IPAKTHYECKUAM pabOTaM ¢ MCHOIb30BAHUEM METOMUECKIX PEKOMEHAALMH IIpenoaBareis,
oopmienue 1adopaToOpHO-NIPAKTUIECKUX PaboT, OTYETOB U MOATOTOBKA K UX 3allUTE.

TemaTHka BHeayJUTOPHOM caMoOCTOATE/ILHOH padoThI:

. Onpezienenye Maccsl OTIUBKU

. Pacrionosxenue oTIHBOK B popme.

. Pacyér pasmepoB onox

. Pacuér rpysa [uis OTJIMBOK, HE HMEIOLIUX CTepPIKHEH

. Pacuér rpysa /uis 0TIIMBOK, UMEIOIIUX CTEPIKHH

. Pacyér 551eMEHTOB JIMTHUKOBO-IIUTAIOLIEH CHCTEMBbI JIUIsl YyTYHHBIX OTJIMBOK

. Pacyer 2/1eMEHTOB TUTHOKOBO-NIUTAIOLIECH CHCTEMBI JUIsl CTATBHbIX OTJIMBOK

. Pacuer ceuenus nuraTenei Ui MEJHBIX CIUIaBOB 1o Metoay O3anHa-Jurrepra.

. Pacyer ceuenus nurtarenel 11 aFOMUHUEBBIX CIIIABOB II0 HOMOTpaMMe

10. Pacuer ceuenus nuratenei Uil MarHueBbIX CIIaBOB 110 MeTony O3anHa-/{uTTepra.

11. Pacu€r BHYTpEeHHUX XOJOAHUIBHUKOB

12. PacuéT Hapy>XHBIX XOJIOAUIBHHKOB

13. Pacuér mmxThl ¥ cocTaBneHHe Oananca MeTaa sl YyT'YHHbBIX OTJIMBOK.

14. Pacuér muxThI ¥ cocTaBiieHHe Oamanca MeTalula Ui CTAIbHBIX OTIHBOK.

N=lie RN B e R T, R S TS S

72

MJIK 01.03 Ananus cBoiicTB H
CTPYKTYPbI MaTepHaia

32

Paznen 1. ®uzuka merajjios

18

Tema 1.1 ®uzuaeckue cpoiicrsa | [loHsATHE ¥ OTIIHYHTENBLHBIE 0COOEHHOCTH MeTAILIOB, CBOMCTBA META/UIOB. THIIBI ATOMHBIX
METAJJIOB. cBs3ei U ux Biuss Onpeenenue yAenbHOro, JIeKTPHYECKOr0 COMPOTUBIICHUS, MarHUTHBIE
CBOMCTBA, TEIUIOBEIE CBOMCTBA.

Tema 1.2 ®u3uKa MeTALIOB. Tune! crinasos. Jluarpammel cocTosiHus ciuiaBoB [lepekpuctaiu3anus, JUCIEPCHOHHOE
TBepjaeHue. Haknén u pexpucraumzanus. Ynpyras u miactadeckas aedopmarus.
ITpeBpaienue B cTaisgx MMpy HarpeBe ¥ oXJIaxaAeHuH. JluarpamMmma H30TepMHUECKOro
npeBpalleHus aycreHuTa. llepmuTHoe, MapTeHCUTHOE M TPOMEKYTOYHOE MPEBPALICHHS
Bunp! Tepmudeckoil 00paboTKH: OTIKHT, 3aKajika, OTIYCK (CTapeHue), HopMaTH3arusl.
IToBepXHOCTHOE YyIIPOUHEHHE, TEPMOMEXaHHYeCKast 0OpaboTka.

14
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IIpakTHYecKHEe 3AHATHS
1. BeiOop MarepHala ijist 3aJaHHOM OTIMBKHU B 3aJaHHBIX YCIOBHUSIX PaOOTHI

2. U3yuenune MUKpOLILIU(OB, IBETHBIX METAIIOB U CILIIABOB. 12
3. 3yueHue CTpyKTyp YyryHOB
4. Uzyuyenne MUKpOLLIM(DOB, CTAIeH nociie TepMooOpadoTKH
Camocrosireasnas pa6ora npu uzydennn MJIK 01.03 no Pasgeny 1 ®usuka MerajLios.
Pabora ¢ KOHCIIEKTOM 3aHATHH, y4eOHOM U CrIeNHaIbHON TeXHUYECKOH IuTepaTypoii (110 Bompocam K naparpadam, riasam
yueOHBIX T0COOuUit, COCTABICHHBIM MPENOAABATENIEM).
IMoaroroBka K 1aGOpaTOPHBIM U MIPAKTUYECKUM paboTaM ¢ MCIOIb30BaHHEM METOAMYECKHX PEKOMEHIAllUi NpenoiaBaTesis, 22
oopmienue naboparopHO-NIPAKTHYECKHX pabOT, OTYETOB M NIOJArOTOBKA K UX 3allUTE.
1. Knaccudukanuu metayuios o 5.M. Apzamacosy u no A.IL I'ynseBy
MK 01.04 PanuonajibHbIe
PEKHMbI TEXHOJIOTHIECKHX 958 B T.4.
onepauuii H3roTOBJICHH JITIP-404
OTJIHBOK
Pazpnes 1 Teopus nmostry4enus Copepxanue
CILIABOB. 62
Tema 1. 1IIponeccsl, Kiacendpuxanus MeTaL10B H CINIABOB
NPOHCXOAsiHe NPH MJIaBKe Knaccuduxanys MeTauioB U CIUIaBOB 10 CBOMCTBAM M IPUMEHEHHIO B HAPOTHOM
MeTaJLJIOB. xo3siicTe. OCHOBHBIE IIPOMBILIJIEHHBIE METAJUIBI H HX CIUIaBbl. JIuTelHbIE H
nedopmupoBannbie ciuiasbl. [lepButibie H BTOPHYHBIC METaLIbl U cIuiaBbl. [lonsTue o
CIUIaBe, €ro COCTaBe, 20
IIpoueccol, NpoHcXoAsiHe NPH IVIABKE.
Harpes u pacrnnasieHue MeTajuioB. @H3HYECKHE CBOMCTBA METAJUIOB U CIUIABOB U HX
BIIMSIHHME HA Mpoliecc HarpeBa. AncopOnus, auddysus u abcopbuus. PactBopeHue razos B
meTaiiax. 3akoH Cuseprca. @akTopsl, BIUSIONIUE HA 3TH Nporeccel. B3aumozeiicteue
pacmiaea ¢ armocdepoi neus, pyTepoBKOi U MaTepHaIOM THIJIS.
Tema 1.2 3amura 3ammTa METAJUIHYECKOr0 paciiasa.
MEeTAJUIMYECKOro paciuiasa. TeopeTnyeckne OCHOBBI POLIECcca OKUCIEHHs MeTailioB (Teopus Ilununra-baasopa).
OCHOBHBIE 3aKOHOMEPHOCTU. MeT0/Ibl 3allUThI pacijiaBa OT OKUCICHHUS H 20

rasoInorjoleHHus, UX CpaBHUTEIbHAA XapaKTCPUCTHKA: 3allIATHOE JIETHPOBAHHC,

IPUMEHEHHME 3aIMUTHON ¥ HEWTpaNBHON aTMOC(epsl, IIaBKa B BAKyyMe, 3amuTa GirocaM.

XapaKTepHcmlca W HAa3HAYCHHE ITPHMEHACMBIX (IJJ'HOCOB. Posb nutakoB

16




Tema 1.3 Metoanb! PadunupoBanue MeTa/JIOB H CIVIABOB.

padHHHPOBAHHA METAJIOB H Ucrounnku o6pa3oBaHus ra3oB IIPHU IUIABKE, COCTAB ra30BbIX BKIIOYEHUH B OT/IMBKAX.
CILIABOB. Mexanu3Mm 06pa3zoBaHus ra30BOH NOPUCTOCTH B OTIMBKAX, METO/IbI OOPLOLI C HEM.
Jlerasanms pacriaBa HHEPTHBIMHA M aKTHBHBIMHU Ia3aMH, COJISIMH, BAKYYMOM H
yAbTPa3ByKoM. MeTo bl pa MHUPOBAHHSI OT PACTBOPUMBIX M TBEPJBIX HEMETAIUTMYECKHX
BKJIIOUEHUIT. PadiHUpOBaHHE METOJJOM OKHCIIUTEIILHOMN IIABKH, METOIOM 00paboTKH

pacruiaBa TBEPABIMHU OKHUCIIAMH. 22

AncopbumoHHEBIe H HeaJAcoOpOLHOHHBIE MeTO bl padunupoBanus paciiasa. [lonsrue o

PACKMCICHHU U PACKUCIHTEAX. .

3anosnenue JurteitHoii GopMbl paciiaBoM.

IMousiTHE 0 KUAKOTEKYYECTH paciiaBoB U (HaKTopax, BIUAIOUMX Ha HEE. PexxuMbl TeueHHs

paciuiasa B (hopme. Y CII0BuUS 3a10JIHEHHs (JOPMBIL; YCIIOBUS, €€ ONPEIEISIONIHE.

JlaGopaTopHbie paboThl 50

1 MccnenoBanne 3aBUCHMOCTH JKHIKOTEKYYECTH OT TEMIIEpaTyphl €10 Neperpesa

2.UccnenoBanue BIusHus pabuHUPOBAHHS CIUIABOB HA MX ra30HACHILIEHHOCTD.

3. UccnenoBanue BiaMsiHUS MOAU(ULIMPOBAHUS paciljlaBa Ha MaKpo- U MUKPOCTPYKTYPBI

OTJIMBOK.
CamocrosTejabnas padora npu uzydenun MJIK 01.04 no Paspeny 1 Teopus moryuenus cnjiaBos.
Pa6oTa ¢ KOHCIIEKTOM 3aHATHH, y4e6HOM 1 creluaibHON TEXHMYECKO IuTepaTypoii (1o Borpocam k naparpadam, riiaBaMm
yueOHbIX MOCOOHI, COCTABICHHBIM MPEIO/[aBaTENEM).
IToaroToBKa K 1a60paTOPHBIM U MIPAKTHYECKUM paboTaM C HCIIOIb30BaHHEM METOMYECKMX PEKOMEHIALMI NpernojaBaTes,
odopmiieHre 1ab0paTOPHO-IPAKTUYECKUX pabOT, OTYETOB H IIOATOTOBKA K MX 3allUTE. 35
TemaTHKAa BHEAYIUTOPHOIl CAMOCTONATEILHOM PaboThI:
1.Cnioco06bl MpUroTOBIEHHUS (DIIIOCOB
2. Mero pahMHHPOBAHKS METAIJIOB U CIIABOB (DMIIBTPOBAHUEM.
3. Mero padhMHHAPOBAHHUS METAJIIIOB H CIJIABOB  30HHOM IJIABKOM
Paznen 2 OcHoOBbBI
KPHCTAJIH3AINHA B Coaepxanue 50

3aTBEepACBAHMA OTJHBOK.
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Tema 2.1 Kpucrajumsanus 4

(opmMupoBaHHE CTPYKTYPbI
OTJIHBOK.

Kpucrammsanus u (popMupoBaHue CTPYKTYPbI OTJIHBOK.

IMousiTHe 0 KPUCTAITM3AIMHA METAJIOB | criaBoB. Kpucrannusauus npu
CaMOIPOU3BOJIGHOM M BBIHYKICHHOM 3apOINICHUH LIEHTPOB KPHCTAIIIM3AINH,
HepaBHOBeCHas kpucrayuusanus. @opmupoBanue TUTOH CTPYKTYphl. OCHOBHBIE CBEJICHHUS
0 CYLIECTBYIOUIMX TEOPHAX KPUCTAILIM3ALUN METAJUIMYECKUX paciiaBoB. Biusnue
YCIIOBH JINThsI, IPUPOJIbI CILIaBa, IPAMECEH Ha Ka4ecTBO OTIUBOK. [ToHsTHE O
MOIM(UIIMPOBAHUK U MOAM(UKATOPAX..

18

Tema 2.2 YcaiouHbie Npouecchl
B OTJIHBKAaX.

YcagouHble NPoUecchl B OTJIHBKAX.

[MousiTe o nuHelHOH u 00BEMHOM ycaakax. Jlutelinas ycanka. Tunel ycajouHbIX yCTOT.
Vcanounble pakOBHHBI, pacCcesiHHAs yca/louHas HOpucTocTh. Mexanusm obpa3oBaHus
yCaloYHbIX PAKOBHH U ropuctocTy. PakTopsl, BIHSIOMHUE Ha 00BEM, Gopmy u
pacIOJIOKEeHHE YCaJ0YHBIX PAKOBHH B OTiIHBKax. Pacmosoxenue u GpopMel ycanouHbIx
pakoBuH. Posib npuObUIM Kak y371a MUTaHUS yCaJ04YHOH PaKOBHHBL. JIMKBAIMK B OTIMBKaX.
Bu/1pl TMTEHHBIX HANPSOHKEHHM 1 MexaHu3m ux obpazosanusd. Kopobaenune ornusBok. Mepbl
6ops0EI ¢ HANPsDKEHUSIMH. ["OpsuKe TPELMHBI 1 MEXaHU3M UX 00pa3zoBanus. BiusHue
Pa3IMUHBIX TEXHOJIOTHYECKUX (haKTOPOB HA BOSHUKHOBEHHE BHYTPEHHUX HANPSHKEHUH 1
oOpa3oBaHue TPELIKH.

XosoAHbIE TPEIMHBI U MEXAHU3M UX 00pa3oBaHMs.

20

Tema 2.3 BzaumopeiicrBue
pacniiaBa c JuTeiiHol gopmoii

BzaumopaeiicTBue pacniiasa ¢ JuTeiinoii ¢popmoii.

OcHOBHBIE BUJIbI B3aHMOJICHCTBUSA paciuiaBa ¢ (POPMOHi: TEMIOBOE, MEXaHUIECKOE
(cunoBoe), xumudeckoe. OOpazoBaHue B OTIMBKaX 3aCOPOB, IJIEH, Y)KUMHUH, IIPUTAPOB.
MeponpusTHsi 10 IPeaOTBpalleHHI0 00pa3oBaHus JE()EKTOB B OTIMBKAX.

12

JlaboparopHbie paboThl U MPAKTHYECKHE 3aHATHS

40

1.UccnenoBanre BIHSHHS COCTAaBa CIUIaBa Ha BEJIMYMHY U XapakTep pacIioOKEeHHS
yCaJIOUHBIX MOJIOCTEH B OT/IMBKAX.

2.0npeneneHue cBOOOIHON U 3aTPyIHEHHOH yCaIKH.

3. Onpenenenue JHHEHHON 1 00BEMHOHN yCaOK 9yryHa pa3jIMYHbIX MapoK.

4. Onpenenenne 3¢ GeKTUBHOCTH JeHCTBHA NPUOBLIEH HA IPUMEPE KOHKPETHOM OTJIMBKH.
5. Pacnosnanue Ae()eKTOB B OTJIIMBKAX U aHAIIU3 IPUYMH UX 00pa3oBaHusl.

18




CamocrosTeabnas pabora npu uzyqdennn MJ/IK 01.04 no Pasneny 2 OcHOBBI KPHCTAIH3AIHH H 3aTBep/AeBaAHUS
OTJIHBOK.

PaboTa ¢ KOHCIIEKTOM 3aHATHIA, y4eOHOM U CHENHAIBHON TEXHUYECKOH TuTepaTypoi (1o Bonpocam K naparpadam, riasam
y4eOHBIX MOCOOHIA, COCTABJICHHBIM IPETIONABATEIIEM).

[ToaroroBka K 1a60paTOPHEIM M IPAKTHHECKMM paboTaM C UCMOJIL30BAaHUEM METOJIMYECKUX PEKOMEH 1Al Mperno/iaBaresis,
ohopmIteH#e 1abopaTOPHO-IIPAKTHUECKUX paboT, OTYETOB M NOATOTOBKA K UX 3alIUTE.

TemaTHKa BHeay IHTOPHOH CAMOCTOATEILHOMH padoThI:

1.Dusnyeckre METOABI BO3ACHCTBHS HAa KPUCTAIUIM3YIOMIMICS PaCIIaB. 42
2 BiusiHue MexaHu4ecKoM BUOpaly, YIbTPa3sByKa, 3J€KTPOANHAMUYECKHX CHII H APYTHX (haKTOPOB.
3.Crioco6b1 Moqu(bHIIHPOBAHUS U BU/IBI MOJH(PHKATOPOB
4. Buap! npubbuieid, MecTa UX YCTaHOBKH.
5. Metoas! 60pb0BI ¢ 06pa3oBaHUEM TPELIHH B OTJIMBKaAX
6. 'a30BbIii pexxuM muTeiHON GopMbI
Pasnen 3 TexHoJyorus
HU3rOTOBJICHHS JIHTEHHOM 50
Copeprxanue
(opmel
Tema 3.1 [IpoexkTupoBanue O6mue NOHATHA O JUTEHHBIX (popMax H OCHOBAX NPOEKTHPOBAHHA MOAEJIbHBIX
MO/IeJIbHbIX KOMILIEKTOB KOMILJIEKTOB.
Tunel muTedHbBIX GopM (pa3oBbie, MOJIYIOCTOSHHbIE, TIOCTOSHHEIE), 00J1aCTh UX
npUMeHEHHs; TpeOoBaHuMs, PEAbsBIseMble K HUM. TpeboBaHus K KOHCTPYKIIMHU OTJIMBOK.
DeMenTs! uTeiiHoi GpopMel. [ToHATHS 0 MOJICIIBHOM KOMIUIEKTE, €0 COCTaBE
nasHauenuu. TpeboBanus k MojensHOMY KoMrulekTy. Kiaccuukanus mozeneii u 12

CTEpIKHEBBIX AIUKOB. [IpoekTHpOBaHKE MOIETBHBIX KOMIIJIEKTOB: NPHUITYCKH HA YCAIKy H
MeXaHHYECKyI0 00paboTKy, pOpMOBOUHbIE YKJIOHBI U CKPYTJICHHS (TaITENH H
sakpyrieHus). KoHCTpyKiusi 3HaKOB cTepKHed U ux onpeaenenue. Onpenenenue
NOJIOKEHHs OTIMBKH B opMe H TIOBEPXHOCTH €€ pazbéMa. TexHomorus H3roTOBJICHHA
Mojielieli U3 TBEPICIOIIMX Mace, HX MPeUMyLIecTBa U HegocTaTku. ['asudunupyemoie
MOJICJIH.
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Tema 3.2 Py4nasi H MalIUHHAS
(hopmoBKa

Pydnas (popmoBka

@opMOBKa B ITOYBE: OTKPHITAs U 3aKPbITast; 10 MIATKo# U TBEPAOH mocrenu. PopMoBKa B
OIOKax 10 Hepa3bEMHOU H pa3bEMHON MoaensM. ®opMoOBKa ¢ OAPE3KOH, C IPUMEHEHHEM
(anpiuBoii ornoku. opMoOBKa ¢ MepeKHIHBIM 00IBAHOM, B KYCKaX, 110 CKEJIETHBIM
moensiM. Cromounas u 6e3onoynas popmoBka. PopMoBKa 110 mabdaoHaM.

Mamunuasi opmoBKa

Tunbl coBpeMeHHBIX (POPMOBOYHBIX MaIIHH. TexHoIOrHyecKas OCHacTKa JUlsl MAaIlMHHOM
dopmoBku. YiuiotHenue GOpMOBOUHOM CMECH B ONOKAX: PECCOBAHHEM,
BHOPOIPECCOBAHMEM, BCTPAXUBAHUEM, IIECKOMETOM; HX NPEUMYIIECTBA U HEJIOCTATKH;
001acTb MPUMEHEHHUSL.

N neanbHas KpuBas YIUIOTHEHMs TUTEHHOM dopMel 1 pakTruueckoe pacnpeieieHue
IJIOTHOCTH CMeCH B onoke. KOHTpOJIb CTeneHn yrIoTHEH S IMTEHHBIX (QOpM.
WsBnevenue mojieseit u3 ¢popM: MTH(TOBOH NOABEM, IPOTAXHAS ILIMTA, IOBOPOTHAS
ILUIATA, IEPEKHIHOM cToIL. BBIOop THIa (hOPMOBOUHBIX MALIHH JIJISi Pa3JIMYHBIX OTIHBOK.

. Bezonounas gopmoska Ha MamuHax. Msrorosnenue GopM Ha MEXaHU3HPOBAHHBIX U
ABTOMATH3UPOBAHHBIX JIMHUSX. TeXHHKA 6€301IaCHOCTH NPU MAITMHHOH (POPMOBKE.
[Ipou3BoaACTBEHHAs CAaHUTAPHSL.

16

Tema 3.3 UsroroBienue
cTepxkHeil 1 coopka opm.

H3roroBienne crepxHei

Tpe6GoBanusi, NpeIbSBISIEMBIE K CTEPXKHSIM B 3aBUCUMOCTH OT YCJIOBHH paboTsl UX B hopme
¥ MapKu 3aiuBaeMoro Metania. Kiaccudukanus crepykHed B 3aBUCUMOCTH OT X
CJIOKHOCTH. DJIEMEHTBI KOHCTPYKI[MH CTePIKHEH: 3HaKH, (PUKCATOPHI, KapKachl,
BEHTUIALMOHHBIE KaHabl. CriocoObI H3roTOBIEHUs cTepkHel. M3roTosienue crepykHen
BPYYHYIO H HA MAlIWHAX, IPUMEHsIEMbIe HHCTPYMEHTHI H 0cHAacTKa. OCHOBHBIC THIIBI
CTEpXKHEBBIX MaluH. MI3roToBiIeHUE CTEP)KHEH HAa MEXaHM3HPOBAHHBIX H
aBTOMATU3UPOBAHHBIX JTHHUAX. CylllKa CTepiKHEH, M3TOTOBISEMBIX Ha OBICTPOCOXHYIIUX
KpenuTeisx. M3rorosiieHne CTep)KHel B TOPSYMX CTEPIKHEBBIX SIHKaX.

Ot/ienka ¥ KOHTPOIIb cTepxkHeil. [Ipucnocobnenus s ckieiiku crepakaed. Kpacku, nacrsl,
kiaen. COopka KOMIUIEKTa CTEPIKHEH B KOHAYKTOPE.

Texnuka 6€30MaCHOCTH ¥ IPOTHBOMOXKAPHBIE MEPOIIPUATHS IIPH U3rOTOBJICHUH CTEPXKHEM.
[IpousBoicTBEHHAs CAHUTAPHSL.

Coopka chIpbIX H CyXHX dopm.

VcTaHOBKA IMTHHKOBBIX M BBINApHBIX yail. Harpyxxenne uian ckpensienue onox. Biusnue
KadecTBa GopMbl ¥ cOOpkH Ha Opak JTuThs. Mepbl 60ps0bI ¢ Opakom. Texnuka
6e3onacHocTH npH cbopke hopm. [Ipou3BoACTBEHHAS CaHUTAPUSI.

14
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Tema 3.4 PazpaGoTka
TEXHOJIOTHYeCKOro npoiuecca
H3Ir0TOBJIEHHUSI OTIHBKH

Pa3paboTka TeXHOJOrH4eCKOro Npouecca H3roToBJeHHs OTIHBKH

[MpyHIUITBEI KOHCTPYHPOBAHUS TUTHIX Aeraneid. Opranu3zaius paboThl 10 IPOEKTHPOBAHUIO
TEXHOJIOTHYECKOTr0 Mpolecca JIUTOM IeTajiid. Y CTaHOBJIEHUE XapaKTepa MpOU3BO/ICTBA B
CBS13M ¢ 3a1aHueM. BeiGop crioco6a muThs. OnpeesieHue 1oJI0KeHus OTIUBKY B opme,
MOBEPXHOCTH pa3sEMa, YKcia U KOH(DUrypaluu CTep)kKHe. Y CTaHOBICHHE YCaIKH.
BeI60p KOHCTPYKIHH U PacyéT 3JIEMEHTOB JINTHUKOBO-ITUTAIONIEH CHCTEMBL.
TexHonmorn4eckas JOKyMEHTAIlMsl Ha U3rOTOBJICHHE OTJIMBKU: TEXHHUECKHUE yCIOBHUS Ha
OTIMBKY, KOHCTPYKTHBHBIA 4epPTENK: AeTalli, YEPTEIKH OTIMBKH U coOpaHHO# HopMmBl,
TEXHOJIOTHIECKON M KOHTPOJIbHON OCHACTKH, albOOMBI KAPKAaCOB M XOJIOANJIbHUKOB,
cnemudukaius 060pyI0BaHUsA U HHCTPYMEHTOB, ONEPALIMOHHO-TEXHOJIOTHYECcKast U
MaplpyTHasi KapThl.

IIpakTHdeckue 3aHsTHs

30

O3HaKOMJIEHHE C TEXHOJIOMHYECKHM MTPOLIECCOM H3TOTOBIICHHUS MOJIE/IbHBIX KOMIIJIEKTOB B
nexe 780 OAO «HIIK «YpanBaroH3aBo.

O3HaKOMJIEHHE C TEXHOJIOTHYECKUMHE IIPOLIECCAMU M3TOTOBICHHUS (POPMOBOYHBIX H
CTEPIKHEBBIX CMECEH B LieXax «Y pajJBaroH3aBoJa»

O3HAaKOMJIEHHE C TEXHOJOTHYECKAM MTPOLIECCOM M3rOTOBJIEHHS ()OPMBI HA PYYHOM ILIAlIE.
O3HaKOMIIEHHE C TEXHOJOIMYECKUM MTPOLIECCOM H3TOTOBJICHHS (POpM Ha MPOU3BOJICTBE,
IPUAMEHSIS pa3IMYHbIE CII0COOHI YIIIOTHEHHS: BCTPSAXUBAHKE, IIPECCOBAHME,
O3HAaKOMJIEHHE C TEXHOJIOTHYECKHMH IIPOIECCAMH M3TOTOBJIEHUS CTEPIKHEH, IPHUHATHIMU B
JIMTEHHBIX Hexax «Y paJBaroH3aBoma»
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CamocrosTeabHas padora npu uzydennn MK 01.04 mo pasaeny 3 TexHosiorus H3roTosjieHus Juteiinoi Gpopmel.
PaboTa ¢ KOHCIIEKTOM 3aHsATHii, yueOHOM U CrienHalbHOM TeXHUYEeCKO# IuTepaTypoii (1o BompocaM K nmaparpadam, riaBam
y4eOHbIX TOCOOHIA, COCTABIIEHHBIM MPENOaBATENIEM).

[ToaroroBka K 1abOpaTOPHEIM U MPaKTHYECKUM paboTaM ¢ UCIOJIE30BaHHEM METOIUYECKUX PEKOMEHIALMNI IpenoaaBaTes,
othopmiienue 1abopaTOpHO-MPAKTHIECKUX paboT, OTHETOB M MOJr0TOBKA K MX 3allUTE.

TemaTHKa BHeAyAHTOPHOH caMOCTOATEAbHOI padoThl:

1.JlpeBecuna, ee cBoiicTBa u 06paboTka

2.Cy1uka JpeBECHHBI AJI U3TOTOBJICHUS MOJEICH

3. CnocoObl coeIMHEHUS MOJENBHBIX 3ar0TOBOK (CIIJIaYMBaHUE, BA3KA).

4. OxpamMBaHue MoJenei

5.0kpacka pa3IHYHBIX TOBEPXHOCTEH JEepPEeBIHHBIX MOJIEIIEH.

6. IIpucriocobienust 1 MHCTPYMEHTEI, IPUMEHSIEMBIE IPH PY4YHOU (OpPMOBKE

7. CoBpemeHHBIe criocoOb! GOPMOBKH: BaKyyM-IJIEHOUHBIH, MAarHUTHBIA U Jp.

8. Xumuueckas cyIka.

9. Cymka crepxHeil HH(paKpaCHBIMH JIyHAaMH ¥ TOKaMU BbICOKO# yacToTel (TBY).

10. Crioco6b1 KOHTPOJIS CYLIKH

11. Xpanenue crepxHen

12. VicnipaBieHue NOBPEKICHUN JIUTEHHOH (POPMEIL.

13.[TpunbLIHBaHAE H OKpALIMBAaHUE JTUTEHHON (OPMBI

22

Pasnen 4 IllponsBoacTBo

Copep:xanue
OT/JIHBOK H3 YE€PHBIX CILIABOB

90
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Tema 4.1 IIpousBoacTBO
OTJIHBOK H3 CEpPOro, KOBKOIO0,
0€/10ro U BHICOKOIPOYHOI0

qyryHa.

Yyryn pns nosydenusi orauBKH. JluTeiinblie cBolicTBa 9yryHa.

Knaccudukanus yyryHa o cTpykrype 1 MEXaHH4ecKuM cBoicTBaM. BrIOop xumMudeckoro
cocTaBa 4yryHa JJisi OTJIMBOK B 3aBUCHUMOCTH OT Ha3Ha4YeHHs. BiIHsHHE XHMHYECKOTO
cocTaBa 4yryHa Ha Ka4eCTBO OTIUBOK. [ lepcrieKTHBEI MpUMEHEeHHS JIESTHPOBAHHBIX YYT'YHOB
B JINTCHHOM NPOU3BOJICTBE.

Jluteiinblie CBONWCTBA YyryHa: JIMHEHHAS U 00BbEMHAs ycaaky; (aKTopkl, BIMAIOIINE HA
ycaJIKy B peaJlbHbIX OTJIMBKaX. JKHAKOTEKydecThb, METO/IbI €€ OIpe/ie/IeH s, BHYTPEHHHE
HAaIpsKEHHUs B OTIMBKAX, 00pa30BaHKUe rOpPsAYHX M XOJOAHBIX TpemuH. Mepsl,
obecrnieqnBaroIHe MOMydeHHe MIOTHBIX OTJIHBOK.

Iosyuenne OTJIHBOK H3 KOBKOro, 6€/10ro H BbICOKONPOYHOro 4yryHa

Pe)XuMBI OTIKHra OTJIIMBOK JJIS OJIy4EHHs KOBKOTO UyTyHa ¢ (peppUTHOM M NEPIHTHOM
ocHoBamMu. MHTeHCHpUKaIMs npolecca rpaguTU3aLUH NPH OTHKUIE OTIHBOK.

Cocras, CBOHCTBAa M MUKPOCTPYKTypa Genoro u orbenénuoro 4yryna. OcobeHHoCTH
TEXHOJIOTHH M3TOTOBJICHHUS OTJIMBOK.

Mapku, cocTaB H cBoiicTBa Beicokonpouynoro gyryHa no I'OCTy. Ilonyuenue uyryna ¢
IIapOBUAHBIM rpaduToM. MoaudukaTopsl ¥ cIocoObl MX BBEICHHS B PACILIAB.
Oco0GeHHOCTH TeXHOJIOTHH II0JIy4EeHHS OTJIMBOK C BEPMHUKYJISIPHBIM Ipa(uTOM.

BoiOuBKAa, 00py0Ka, 04HCTKA H TepMHYecKasn 00padoTka 1uThi. 3aauBKa Gopm.
KoBum juis 3anuBku GopM MeTaioM, 001acTh X npuMeHenus. [loaroroska kosuei K
pabore. 3anuBKa (OopM Ha aBTOMaTHYECKUX JUHUIX. TeMIepaTypHble pPeXXMMBbI H OCHOBHBIE
crniocoObl 3auBKH opm. OnpezneneHue BpeMEHH BBIIECPKKH OTIMBKH B OpME U
TeMIIepaTypbl BBIOUBKY OTIMBOK. TeXHOIOrus BEIOMBKY OTJIMBOK U3 (JOPM M CTEPXKHEH U3
OT/IUBOK B MEXaHW3UPOBAHHOM M aBTOMATH3MPOBAHHOM IIPOH3BOJICTRE.

44
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Tema 4.2 IlpousBoacrso
OTJIHBOK M3 CTAJIH

Cranu i noTy4eHHA OTIHBOK.

["OCTbo1 Ha yriepoucThie H JISTHPOBAHHBIE CTAJIM JUIS [TOJTy4EHHMs OTIIMBOK.

IlpymMenenne OTIIMBOK U3 CTAIN B MALIMHOCTPOCHHUH.

OKCIUTyaTallMOHHBIE U IMTEHHbIE CBONCTBA CTalnel s oTiauBoK. Knaccudukanus
CTaJIbHBIX OTJIMBOK.

IlnaBka cTau ¥ 3a/IMBKA ee B HTeliHbIe popmbl. O6py6Ka, 0UMCTKA M TEPMUYECKAs
00padoTKa CTANBHBIX OTJIHBOK

Texnonorus nnaBku cTaau B MapTEHOBCKHMX, AYyTOBBIX M HHAYKIIMOHHBIX nedax. ®usnko-
XHMHYECKHE [IPOLECCHI, IPOTEKAIOIIHE B ONpeAeSIEHHbIC IEPHOIBI TLIABKH.

3anuBKa CTaIX B TUTEHHBIC (POPMBL

Crioco06p! OTIEICHHS] IMTHUKOB ¥ MPUObLIeH. TeXHOJIOrHs 0YUCTKH OTIMBOK. PaKTophbl,
BJIMSFOIIME HA BHIOOP crioco0a OYMCTKH: XapakTep Nnpou3BoiacTBa; Tepmuveckas obpaborka
OTJIMBOK, KOHTPOJIb UX KauecTBa. JIeeKThl OTIMBOK M MEPHI 10 HX MPEIYIPENHACHHIO U
YCTPaHEHHIO.

46

Hpamnqecm{e 3AHATHH

76

1. Jluteiinble u TEXHONOrHYECKHE CBOiCcTBA 4yryHoB. Kiaccudukanus cepsix
YyTYHOB.

2. OsHakoMIIEHHE C TEXHOJOIHYECKHM MPOIIECCOM ILIABKH YyryHa B BarpaHke,

3. Os3HaKoMJIEHHE C TEXHOJIOTHYECKHM POIIECCOM IJIaBKH YyTYHA B 3JIEKTPHUECKHUX
neyax

4. O3HaKOMJICHHE C TEXHOJIOTHYECKHM IPOIIECCOM IIABKH CTAIH B SJIEKTPUYECKUX
neyax
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Camocrosnrensnas padora npu usyuennn MJIK 01.04 no paspeny 4 4 IIpou3BoacTBO OTIHBOK M3 YEPHBIX CILIABOB.
Pabora ¢ KOHCTIEKTOM 3aHATHH, y4eOHOMU U CrielMaIbHON TEXHMYECKOM IMTepaTypoi (110 Bonpocam K naparpadam, riasam
y4eOHBIX TOCOOHIA, COCTABICHHBIM ITPEIIOaBaTEIEM).

[loaroroska K 1abOpaTOPHBIM M MPAKTHYECKUM pabOTaM C HCIIOIb30BAHUEM METOJAMYECKHX PEKOMEH Ialluii IpenoaaBaTers,
opopmieHne 1abOpPaTOPHO-NPAKTHYECKUX paboT, OTYETOB U MOArOTOBKA K MX 3alllUTe.

TemaTnka BHeay JHTOPHOH CaMOCTOATE/ILHOMH PaGoThI:

1. Cnioco6b! oT/eNneHust TMTHUKOB M PUOBLICH OT OTIMBOK.

2. Cnioco6b1 06pyOKH JIUTHSI ¥ OYHCTKH OTIMBOK.

3. BeiGop crnocoba 04HCTKH B 3aBHCHMOCTH OT XHMHYECKOTO COCTaBa CILIaBa, rabapuToB, MACCHl, KOH(BUIYpALHH OTIUBOK U
XapakTepa IMpOU3BO/ICTBRA.

4. Kontpouss kayecTBa OTJIMBOK, HCIIpaBiieHHE Ae(DEKTOB.

5. Tepmuyeckas 06paboTka, TpyHTOBKA U OKpacka OTJIHBOK.

6. IIpuMeHeHne OTJIMBOK U3 CTAIH B MAIIHHOCTPOCHHHU.

7. DKenutyaTallMOHHBIE M JIMTEHHBIE CBOMCTBA CTAJICH IS OTIIMBOK.

8. Knnaccugukanus cranbHbIX OTIHBOK

60

Paspnen 5. IlpousBojacro

Copaep:xanne
OTJIHBOK M3 IBETHBIX CILIABOB

56

Tema 5.1 AmomunueBbie TexHooru4ecKkHe 0CHOBbI INIABKH U JINThS CILIABOB

CILIABBI Bujpl nMTEHHOrO NPOM3BO/ICTBA LIBETHBIX METAILIOB U CIuiaBoB. Crioco6bI H3rOTOBIEHUS
OTJIMBOK U3 I[BETHBIX METAJIJIOB U CIUIABOB U UX TEXHHYECKHE BO3MOKHOCTH. Ob1as
XapaKTePUCTHKA LIBETHBIX METAJIIOB U criiaBoB. Ilpumenenue. CriocoObl 3a10MThHI pacjiaBa
OT KOHTaKTa ¢ atMoc(epoii. Beibop Buna papunuposanus. Packucnenue,
MOIU(UIIIPOBAHHUE.

IIpon3BoACTBO OTJIMBOK H3 ATIOMHHHEBBIX CILIABOB

ATIOMHMHMEBBIE CIUIABBI: MapKH, CBOHCTBA, 001acTh X npuMeneHus. Kiaccuduxkarus.
Jlureiinpie cBOMCTBA aMIOMUHHEBBIX CIIABOB OCOOEHHOCTH MPOEKTHPOBAHUS JTUTCHHOM
TeXHOJIOruH. POpMOBOUHBIE MaTepUabl U cMecH. JIuTelinbie GOpPMBL.
JlutHukoBo-nuTaomue cucreMel. Crioco0s! pahuHUPOBaHUS pacILIaBOB, 0COOEHHOCTH
3anuBKH opM. BeiOuBka, 00py6ka u ounctka muThs. Tepmuyeckas 06paboTka OTIIMBOK.
Kontpons kauectBa oTIMBOK. Bo3amoxkHbIe AedekTsr. MeponpusaTus mo ux
npeaynpexaeHno. CrnocoObl yerpaneHus Opaka.

14
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Tema 5.2 Meanbie cnjiaBbl

IIpon3BoACTBO OTIIMBOK M3 MEAHBIX CIJIABOB

Mennble crinaBel: Mapku, CBOMCTBa, o0nacts npuMeneHus. Knaccudukanus. Jlurelinsie
cBoiicTBa OpoH3 u naryHed. OcOOEHHOCTH IPOSKTUPOBAHUS JIMTEHHOM TEXHOIOTHH.
OcobeHHOCTH TPUTOTOBIEHUS (POPMOBOYHBIX M CTEPHKHEBBIX CMECEH, H3rOTOBIICHHS
mateiHbix Gopm. KoHCTpyrpoBaHUe TUTHUKOBO-IUTAIOIMIMX CUCTEM, X pacu€T. KoHTpoib
KayecTBa OTIAMBOK. JlepeKThl OTIMBOK, MEPONPUATHS 10 UX MPELYIIPEKIAECHUIO K
ycTpaneHuio. O01as XapaKTepuCTHKa MarHus U CIUIaBOB Ha ero ocHose. O6nacTs
npumMeHenus. Knaccudukanus MarHueBbIX JTATEHHBIX CIUIaBOB. XapaKTepucTUKa
nuTedHbIX cBoCcTB. OcobeHHOCTH (POPMOBOUYHBIX MATEPHAJIOB U IPHUIOTaBINBAEMBIX U3
HHX CMecel, TUTeHHBIX (hopM.

KoucTpynpoBanue TUTHUKOBO-IUTAIOUMX cucTeM. . OCOGEHHOCTH IJIaBKH MarHUEBBIX
cmiaBoB. CKIOHHOCTh pacijiaBOB K OKHCJICHHIO H BocIulaMeHeHHIO. [1naBuibHbie
arperathbl. 3asuBka popMm. TpeGoBaHus K KOBIIAM.

14

Tema 5.3 MaraueBbie CILIABbI

IIpou3BOACTBO OTJIMBOK H3 MArHHEBBIX CILJIABOB

OO6mas xapakTepHuCTHKa Mardus ¥ CILUIaBOB Ha ero ocHoBe. O0J1acTh IPUMEHEHUS.
Krnaccuguxauuss MarHMeBbIX JTUTEHHEBIX CIIaBOB. XapaKTepUCTHKA JIMTEHHBIX CBOMCTB.
Ocobennoctu (OPMOBOYHBIX MATEPHAIIOB H MPUIOTABIMBAEMBIX H3 HUX CMECEH, JIMTEMHBIX
dhopm.

KoHcTpynpoBanue JIUTHHKOBO-NIUTAIOIIUX cHcTeM. OCOOEHHOCTH IIaBKH MarHMEBBIX
cruiaBoB. CKJIOHHOCTH PaciulaBOB K OKHMCJIEHUIO U BOCIIJIAMEHEHHIO.

14

Tema 5.4 Tyroniaskue
METAIbI H CILVIaBBIL.

IIpou3BOACTBO OTJIHBOK M3 TYTrOILIABKHX METAJLJIOB H CIJIABOB

HukeneBbie ¥ TUTAHOBBIE CILIABBI: MAPKH, CBOMCTBA, 001aCTh UX MpUMeHEeHUs. TexXHOoIorus
TJIABKH M 3aJIUBKU (POpM.

CocTaB 4 CBOMCTBA MPOMBIIIIEHHBIX JTUTEHHBIX CIUIAaBOB Ha OCHOBE HHKeNs. MapkupoBka.
Knaccudukanus craBoB. OcoOeHHOCTH TEXHOJIOTHH IPOH3BOJICTBA (PaCOHHBIX OTIHBOK.
®opMoBOYHBIE H cTepXKHEBEIE cMecH. KOHCTpynpoBaHue U pacyér JIMTHHKOBO-IIMTAIOLIMX
cucrem. JluteitHele cBoiicTBa. B3aumo ieiicTBiE HUKEIS C APYTUMH dJIEMEHTAMH.

CocTtaB u CBOMCTBA MPOMBIILICHHBIX JATEHHEIX CIUIABOB Ha OCHOBE THTaHAa. MapKupoBKa.
Knaccuduxanus cruaBo. Pyzapl Tutana. CriocoGbl H3rOTOBJIEHHS JIEKTPOJIOB.
OcoOeHHOCTH TEXHOJIOTHH MPOU3BOICTBA (JaCOHHBIX OTJIMBOK. POPMOBOYHBIE U
cTepxkHeBble cMecH. KoHCTpyrpoBaH#e JIHTHUKOBO-ITUTAIOMUX cUcTeM. JIuTelinbie
cBoicTBa. B3anMoeiicTBie THTAHA C APYTUMHU DJIEMEHTaMH.

14

Hpamnqeckﬂe 3AHATHH
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1. 3yueHne TeXHOIOTHYECKOTO Mpoliecca IUIaBKH aIFOMAHHEBBIX CIUIABOB B 1exe Ne5S90
AO «HIIK «YpanBaronsaBomay.

2. VI3yueHue TEXHOJIOTHYECKOro Mpoliecca IIaBKH MEAHBIX CIUIABOB B 1exe No590 AO
«HIIK «YpanBaronszasoa». Beibop u pacder JIHTHUKOBO-IUTAIOIIUX CHCTEM JUISl OTJIHBOK
M3 AIIOMUHHEBOIO CIIaBa

3. Beibop 1 pacueT JIUTHUKOBO-ITUTAIOIINX CUCTEM /ISl OTIIMBOK M3 MEIHBIX CIIJIABOB

4. Bpibop ¥ pacdeT TUTHUKOBO-MUTAIOLIMX CUCTEM IS OTIMBOK M3 MarHHEBOrO CILiaBa

5. Beibop U pacueT IHTHHKOBO-NIUTAIOIMX CUCTEM U OTJIMBOK M3 HUKEICBBIX H
TUTAHOBBIX CILIABOB.
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CamocrositessbHas padora npu u3ydenun M/IK 01.04 mo pasgeny 5. IIpou3sBocTBO OTJIMBOK M3 IBETHHIX CILJIABOB.
Pabora ¢ KoHCIIEKTOM 3aHATHH, y4eOHOMH U creluanbHON TeXHHYECKO# TuTeparypoii (1o Borpocam K naparpadam, riaBam
y4eOHBIX TOCOOMIA, COCTABIIEHHBIM IIPETIOIaBaTENIEM ).

IToaroroska k 1abOpaTOPHBIM U MPAKTHYECKHM PaboTaM C HCIOJIB30BaHHEM METOMYECKHX PEKOMEH IAlUii TIPenoiaBareis,
o(opmieHHE JIab0PaTOPHO-IPAKTHYECKHX pabOT, OTUYETOB U MOArOTOBKA K MX 3aIlUTe.

TemaTHKa BHEAyAHTOPHOH caMOCTOATEIbHOI padoThi:

1.Hasnauenue nuraryp. Bussl.

2. TpeboBaHus K JUratypam

3.Meronsl nnpuroToBiIeHus auratyp. Kparkas xapakTepucTuka.

4.OcHOBHEBIE ONIEpaIMK TEXHOJIOTHYECKOTO IIpoLecca 10 MPUTrOTOBICHMIO JIUTATY.

5.0cHOBBI TEXHOJIOTHH IJIABKH IIBETHBIX METAJUIOB U CILIABOB.

6. Ileun, mpuMeHsieMbIe AJIS1 TIJIaBKU IBETHBIX METAJIOB U CILIABOB.

7. IlnaBunbHble arperatel. [1naBka alrOMUHHEBBIX CILIABOB

8. TexHo0rHs MJIaBKH MEHBIX CILIABOB U 3aJIMBKH (hOpPM.

9.ITnaBuibHBIC arperarel.

10. [IIuxTOBBIC MaTEpHAIIBI. 80
11. BeibuBka, 00pyOka U OUHCTKa JIUThHS.
12. Tepmuueckasi 00paboTka OTJIUBOK
13. IInaBunbHBIE arperarsl A BHILIABKA MAarHUEBBIX CILIAROB
14. 3anuBka Gpopm
15.TpeboBanus K KoBIIAM
16. IlnaBunbHbIC arperaThl sl BBIUIABKH TYTOIUIABKHX METAJJIOB U CILIABOB.
17. OcoOeHHOCTH H X0 ILUIAaBKH.
18.3anuBka dopm.
19. Bribuska, 00pyOka, 04HCTKA OTIIMBOK.
20.KonTtponb kavecTsa.
21.Bo3moxHbIe ne(eKTsI.
22 .MeponpusTus 110 UX npeaynpexaeHuo. Cnocods! ycrpaneHus Opaka.
Pa3nea 6. IIpounsBoacTso Coaepxanne
OT/JIHBOK CHEIHATbHBIMH 54

BH/IAMH JINTHA.
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Tema 6.1 JIutbe B
MeTaIHIecKHe GopmMbl

Jlutbe B MeTamudeckue popmbl. CymHOCTh Npoecea JHThA B KOKHIb.
IlocenoBaTe/IbHOCTh H3rOTOBJIEHHs OTJIHBKH. TexHoornyeckne 0co0eHHOCTH JIHThS
B KOKHJb. IIpenmymecTBa, HegocTaTKH H 00/1acTh NPHMEHEHHs! NIPOLEcca.
Koncrpyuposanue merannuueckux Gpopm. Haznauenne xoxkuieii pasamaHoH
KOHCTPYKIMH. OCHOBHBIE 3JIEMEHTbI KOHCTPYKIHH KOKH/If, MATEPHAJIbI [JIsl €ro
u3roroBJjieHus. [IpoexTupoBanue TexHosoruueckoro npouecca. Pazpadborka ueprexa
OTJIMBKH B KOKHJIE, MECTO IOABO/IA PACIIABA H KOHCTPYKLMA JUTHHKOBOI cHCTEMBI,
NPUIIYCKH HA MEeXaHHYEeCKYI0 00padoTKy, TeXHOJIOTHYeCKHE MPUITYCKH, YKJIOHBI,
AOMYCKH HA pa3Mepbl.

Tema 6.2 JIuTbe moa JaBjieHHEM

JIutbe noa gassennem. CyuiHocTs nporecca. OcHoBHBIE onepaiui. O61acTh
npumenerus. CyIHOCTE porecca JTMThs oA AasieHneM. OCHOBHBIE ONEpaltu.
Ocobennoctu popmupoBanus oTiuBkH. [IpeuMyinecTsa, HeoCcTaTKH, 00JaCTh
npuMeHeHus npouecca. [Ipecc-popmsr Korcrpykuuu npecc-Gopm 1i1st MaccoBoro u
MEJIKOCEPUHHOro Npou3BoicTBa. MexaHu3Mbl pecc-(GopM, /st U3BICHEHUS U PHKCALIUU
CTEpI)KHEH, [UTsl BRITAIKUBaHUS OT/IMBOK. OCHOBHBIE JieTaiu npecc- GopM, MaTepHabl JIs
MX M3rOTOBNEHHMs. PerynupoBanue temneparypsl npecc-popm. TexHomorus IuTes noj
nasnenueM [IpoexTHpoBaHue TexHoioruyeckoro npouecca Pazpaborka ueprexa OTIMBKY:
oIpe/ieJieHHe MOJIONKEHUS OTIUBKH B Ipecc-popMe, IPUITyCKH Ha 06padoTKy,
IPOEKTHPOBAHUE H PacyeT JUTHUKOBOH H BEHTHJISILIMOHHOM CUCTEM JUIs Pa3lIH4HBIX
cru1aBoB. BeiOOp MalluHb! JIMThs 110/ AaBlieHHeM. JIUThe Mo/ peryJIupyeMbIM JaBICHHEM.
CyLIHOCTB, IPEUMYIIIECTBA, HEAOCTATKH U 00JIACTh MPUMEHEHUS JIUTHS 110J1 HU3KUM
JIABJIEHKUEM, C MPOTUBO/IABIIEHUEM, BAKYYMHBIM BCAChIBAHHEM M BAKyyM-KOMIIPECCHOHHOTI'O
JIATHA.

10

Tema 6.3 [lenTpobexHoe JuTHe

IenTpobexnoe aurhe. CymuocTs mporecca. OcHoBHBIE onepanuu. O6nacTs
npumenerus. CymHoCTh nporecca HeHTpoOexHoro auTes. OCHOBHBIE ONEpaLUH.
Ocobennoctu popmupoBanus otiuBky. [IpeumyinecTsa, HeocTaTki, 001aCTh
HPUMEHEHHS LHEeHTPOOEKHOr0 JInThsl. TeXHOMOrus U3roToBNeHNus oTaMBOK. Konerpykuun
(dopM, MaTepHral s KX U3rOTOBJICHHUS, TEIIOBOU pexxuM opm Hasznauenue u criocoOsl
tyrepoBku opm. Jlosuposanue paciuiasa. IIpoexTupoBanue TEXHOJIOTHYECKOIO MIPOIIECCa.
Pacuer ckopoctu Bpauerus Gpopmel. [Ipunycku Ha Mexanuueckyio o6paborky. CkopocTs
3JTMBKH.

10
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Tema 6.4 JIntbe nmo
BBIILJIABJSIEMbIM MOJC/ISIM.

JInThbe o BeIIIABAAeMBbIM MoaeasaM. CyiiHocTs nponecca. OCHOBHBIE ONIEpaLUH.
O6nacte npuMenenus. CylnHoCTE Ipolecca JIUTES 0 BBITIABISEMbIM MOJIEIIAM
Ocobennoctu popmupoBanus oTauBKH. [IpeumyinecTsa, He1oCcTaTKU U 00J1aCTh
npuMeHeHus npouecca. TeXHOIOrus u3rotosienus orauBok. [Ipecc-popmel, ux
KOHCTPYKIIMS ¥ MOAroToBKa. MoJie/IbHBIE COCTaBbl, TPEOOBAaHHS K HUM, TEXHOJIOTHUS
npurortosyienus. 3rorosnenue Mozenei u cbopka B 6110ku. IIpoekruposanue
TEXHOJIOrH4YecKoro npouecca Pazpabotka yepreia OTIMBKH, BBIOOD MOJIOKEHHUS OTIHBKH B
(dbopme, MECTO TIOJIBOJIA pacIliiaBa U KOHCTPYKIUS IUTHHKOBO- MUTAIOMIEH CHCTEMBI,
HpPUITYCKH Ha 00paboTKy.

12

Tema 6.5 JIuTree B 000J109K0OBBIE
hopmbl.

JIutse B 06010uKoBbIe popmel. CymuocTs nponecca. @opMOBOYHBIE MATEPHANIBI H HX
noaroroska. CyLIHOCTb IpoLecca JIUThS B 000104KkoBbIie (hopMbl. OCHOBHBIE ONEpaluy.
O6s1acTh IPEMEHEHHS, IPEUMYLLECTBA U HEJIOCTATKHU nporecca. TexHonornaeckui
IIPOLIECC U3rOTOBICHUS OTIMBOK. CrIocOOBI H3roTOBIEHUS 000JI04KOBBIX (OPM U
CTepIKHEH, IpUMeHseMasi TeXHoJIorn4ecKas ocHacTKa. JInTHukoBele cuctembl. COOpka u
3anuBKa Gopm. BeibuBKa, 00pyOKa ¥ OUMCTKA JIUThS.

Tema 6.6 [Ipyrue cnenuaibHbie
CIOCOOLI JIHTHS.

Jpyrue cnenuaibHble cnocodbl JuTHS. HenpephiBHOE UTHE

CywmHocts npornecca. HermpepeIBHOE JIMTHE 3ar0OTOBOK H3 YyryHa, CTAJIM U [IBETHBIX
CIUIABOB C BEPTHKAIBHON H TOPH30OHTAIIBHOM TEXHOJIOTHYECKOH 0chlo. CoBMELIEHHBIE
METOJB! JIUThs ¥ 00paboTKH MeTaia 1aBiicHueM. JIuThe BbDKMMaHHEM U
3JIeKTpoLUIaKOBOE JUThE. CyITHOCTh IIPOIIECca JIMThs BbDKMMaHHUEM, IIPEHMYIIECTBA,
HEZI0CTaTKH, 001acTh NpuMeHeHus, PopMbI U1 TUThs BbDKMMaHueM. OCHOBHbIE
rapaMeTpbl TEXHOJIOTHYECKOro npoiecca. CyIHOCTb MpoLecca 3JIEKTPOILIAKOBOTO JIUThS,
€ro NpeuMyIIecTBa, HeJJOCTaTKH, 00acTh npuMeHeHus . JluTelinbie GOPMEL, pacXoyeMele
NIEKTPOibI, (IIOCHL.

IIpakTHYecKkue 3aHATHSA

44

1. TexHOIOrHYECKH# MPOIECC IMOJYUCHHS OTJIHBOK B KOKHJIC B YCIIOBHAX ITPOH3BOJICTBA
2. O3HaKOMJICHHE C TEXHOJIOTHIECKHUM IIPOLECCOM ITOJIYYEHHUSA OTJIUBOK JIMTHEM 1101
JaBJICHHEM B IIPOU3BOJACTBEHHLIX YCIOBHAX.

3 HonyquHe OTJIMBKH Ha MalllnuHE HCHTpOGBH{HOFO JIATBHA B IIPOH3BOJACTBEHHLIX YCIOBHAX.

4. I3roToBIIEHHE MOAEIHLHOrO OJIOKA JUIS JINTHA MO BRITLIABJISIEMbBIM MOJEISIM Ha
IPOU3BOJCTBE.
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Camocrosrensnas pabora npn uzyuennn MJIK 01.04 no pazaeny 6. IIpon3BoicTBO OTIMBOK CHENHAILHBIMH BHIAMHI
JINThHA.

Pabora ¢ KOHCTIEKTOM 3aHATHH, yueOHO#H H CrielHanbHOM TEXHHIECKOH IuTepaTypoii (1o BompocaM K maparpadam, riaBam
y4eOHBIX TOCOOHIA, COCTABIEHHBIM IIPEIIO/IaBATENIEM).

[loaroroBka k 1aG0paTOPHBIM U MPAKTHYECKUM paboTaM ¢ HCHOJIB30BAHHEM METOAMYECKMX PEKOMEHIAIMH MPeNoiaBaTers,
odopmieHne 1abopaTOpPHO-IIPAKTHYECKUX PaboT, OTYETOB M MOArOTOBKA K MX 3alUTe.

TemaTnka BHeay AMTOPHOIi CAMOCTOATE/ILHOM Pa6oThI:

1. IlyT MOBBILIEHHS CTOMKOCTH KOKHIIEH.

2. TexHOJNIOTHS TUThS B METAJUTHYECKHE (DOPMBIL.

3. CocraB ¥ Ha3HAYEHUE OTHEYTIOPHBIX MOKPBITHH (KPAcoK) KOKHUIIEH.
4. OcoGeHHOCTH U3rOTOBIICHHS OTIMBOK U3 AIIOMHHHEBBIX, MATHUEBBIX, MEIHBIX CILIABOB, UyT'YHA H CTAJIH.

5. IlpuMensieMble KOKHIIH, TMTHUKOBBIE CHCTEMBI, TTOJI0XKEHHE OTJIMBKH B KOKHUJIE, COCTAB M TOJIIMHA CJIOsi KPACKH, TEMIepaTypa
Harpesa KOKHJIsl, 3aJIMBKH, PAacIlaBa, BBIOUBKH OTJIMBKH

6.TexHonorHus MUTHS B 00MHIOBAHHBIE KOKHIIH

7.lBmxeHne paciuiasa B npecc-)opme IpH 3aroHEHHH JJAMHHAPHBIM, TypOYJICHTHBIM, JUCIEPCHBIM MOTOKAMH.

8. I'a3oBoit pexxuM npecc-GpopMBl.

9.BakyymupoBanue npecc-popm.

10.KHcopogHbIi U reIueBblii NpoLeccsl

11. TexHonoru4eckyue pexuMbl JIMThs Pa3IHYHbIX CIUIABOB, BPEMS 3alI0JIHEHHS, CKOPOCTD BITYCKa, TEMIIEPAaTypa JIMThS,
JlaBJIeHUE TPECCOBaHMU,

cMaska npecc-hopm

12. TexHONMOrUs U3roTOBJIEHHUS LEHTPOOEKHBIM JIMTHEM BTYJIOK, KOJIEIl, BEHIIOB U3 YYTyHA, CTAJM M IIBETHBIX CILIABOB,

13. OcoOeHHOCTH HU3rOTOBIEHUS TOJIICTOCTEHHBIX U JUIMHHOMEPHBIX 3ar0TOBOK.

14. U3rotoBieHne OMMETaUIMYECKUX OTIMBOK

15. Matepualisl 11 H3rOTOBJICHUS KepaMU4ecKoi 000104k, npu JIBM.

16.M3roroBienue GpopMbl: HapamuBaHue 000I0YKH, CYIIKa CIIOEB, YAaJICHHE MOJENEH, (OPMOBKA U IIPOKATMBAHHUE 000I0YEK.
17. 3anuBka Gpopm.

18. BribuBka, 06pybKka i 04HMCTKA JTUThSI

19. ®opmoBOUHEIE MATEPHAIIBI U HX MOJTOTOBKA IIPU JIHTHE B 000JI0UYKOBBIE (JOPMBL.

20. Hanonuureny, CBA3yIOIME, YBIAXKHUTEIH H PACTBOPUTENH, pa3ie/IuTEILHEIE COCTABEI, KIEH.
21. OcoOeHHOCTH NPUTOTOBIICHUS NTECYAHO-CMOJISIHBIX CMECEH.

80

Pazgen 7. lleun u cymmuna,
NpHMeHsieMble B JIUTEHHOM Coaep:xanue
NPOH3BOJICTBE.

50

31




Tema 7.11L1aBHJILHbBIE,
HArpeBaTe/bHbIE MeYH H
CyLIHIa

ILiaBuasHbie neun Kinaccudukaius niaBiIbHbIX NEYel: 0 Ha3HAYeHUIO, CII0Co0y
reHepanuy Teria, ycJloBuaM rerionepeadu. lllaxTHeie nedu — BarpaHkyu: OCHOBBI
KOHCTPYKIIMH, TOPEHUE TOIIIMBA, TEIIoNepe/aaya, pacdyer pasmepoB. Jlyroeeie
HIIEKTPUYECKHUE TIeUH ISl IUIABKU YyTryHa U cTainu. TUMbI meveil U ux KoHCTpyKuuu. Pacuer
OCHOBHBIX pa3MepoB AyroBbIX neueii. MuaykiuonHblie miasuwibHble neud. Harpes Meramia
B IEPEMEHHOM 3JIEKTPOMArHUTHOM moJie. KOHCTPYKIIMM TUTeJIbHBIX U KaHAIBHBIX
HHIYKIIHOHHBIX Ie4eii. PacdeT OCHOBHBIX pa3MepoB HHAYKIHOHHBIX MeYeH. DJIEKTPOHHO-
nyd4eBble U IuiasMeHHble neud. [punnun aedicreud. O6nacts npuMeneHust. OCoOEHHOCTH
KOHCTPYKIIMH.

HarpesaTteabubie neun Knaccudukanus HarpeBaTeIbHbIX N1e4Yel 1 TepMHUYECKOH
00pabOTKH OTIIMBOK. DJIEKTPUYECKHUE IIEUU CONPOTUBIIEHHUS IEPUOIUYECKOIO U
HeInpepbIBHOro JiedcTBus. TOIIMBHEIE TEPMHUYECKHE IIEUH: KaMEPHBIE, IPOXOAHEIE;
TOJIKaTeNbHBIE, KOHBEHEPHEIE, C BEIKATHBIM I10/I0M, C POJIMKOBBLIM I10/I0M, C LIATaIOIHM
noaoM u ap. KoHCTpyKTHBHEBIE 0COOEHHOCTH, TeIIOBasi paboTa, 001acTh IPUMEHEHHS.
Cymmna. OCHOBHbIE POLIECCHI, IPOTEKAOLINE NIPU cyLIKe. BUbI CyIIKH B 3aBHCHMOCTH
0T crioco00B nepenavyy Tema; UX XapakTepUCcTUKH. BiiaronpoBoaHOCTE.
TepMmoBnaronpoBoHOCTb. IHTEHCUBHOCTD CYIIKH U ee onpeaeacHue. Cyluka BO31yXoM U
MpoAyKTaMu ropeHust TormiBa. TemioBoit pacyer npomecca cymku. [lonstue 06
abCOJIFOTHOM ¥ OTHOCHTEJIBHOM BIAXHOCTH, Biarocojiepyanue. [Tonsitie 06 i —d
nuarpamme. Pacyer no i — d guarpamme. Konerpykiuu cymml. Pacuer cymmi.
ABromMaru3anus npoueccos cyuiki. Oxpana Tpya.

32

Tema 7.2 TensioobMeHHbIE
annaparsl

Tenioo0MeHHbIE anMaPaTHI

OO61ias xapakTepuCcTHKa TEMI000OMeHa B peKynepaTopax.

KoncTpyknuu pekyneparopoB. DxoHoMu4eckas 3¢ pextuBHOCTb uX pabotel. Tennosoi u
a’poJIMHAMHYECKUH pacyeT peKynepaTopoB.

OO6mas xapakTepucTika TerioodbMeHa B pereHeparopax. KoHCTpyKIu# pereHepaTopos.
DxoHoMuUYecKasi 3PPEKTUBHOCTh UX PabOTHI.

Tema 7.3 TensioBasi pabora
nevei

Ten0oBoit 1 MaTepHAIbLHBIH
daJsanc.

Tennosas pabora neueii

OO611ast XapakTepUCTHKA TEIIOBOM paboTHI nieyel (TOMIMBHBIX U YIEKTPUYECKHUX ).
TeruoBas Harpy3ka u TemaoBas MOIHOCTE. KoadduuueHT none3Horo AeicTBys nNeyH.
Koa¢pumuenT ucnons3oBaHus MOJE3HOTO TOMIMBA H SHEPrOUCIOIbB30BaHHS.
[IpousBoauTensHOCTD eyd. OCHOBHI pacyeTa TeII000MeHa B IleYax CONPOTHBICHHS.
WuaykinoHHbI Harpes. Harpes B nevax ¢ xuKumu TermioHocutensMu. [Ipasuna
OIpeie/IeHUs] MOIHOCTH 3JIEKTPHYECKOM NeYH.
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Tema 7.4 Ilyck neueii IHocaenoBaTeIbHOCTH H MPABHJIA BHINOJHEHHS ONlepALHi NPH MyCKe H pa3orpese
ne4ei.

I'padux pasorpesa neueit. Texauueckoe obcmyxusanue neueit. Heobxonumeie
HaOJIOICHUsI ¥ KOHTPOJIb, yCTPAHEHUE OTAEIbHBIX HEMOIa oK. BUIbl pEMOHTOB pa3aHM4HbIX

Metautyprudeckux nedeit. [IpaBuia TexHuku 6€30nacHOCTH P IycKe, 00CITy)KMBaHUU U 4
PEMOHTE I1EYEiA.
Haznauenue u knaccuuxaius KOHTPOJIbHO-U3MEPUTENBHBIX IIPpUbopoB. [Ipubope! s
u3MepeHus aapiaeHus. [IpuOopsl st u3MepeHus pacxoja uaKocteit u rasos. IIpubopsl
JU1s u3MepeHust TeMmnepatypsl. [Ipubops! s razoBoro ananusa. ABToMaTHYECKas CHCTEMA
perymupoanus (ACP).
IpakTu4yeckue 3aHATHS 30
1. Pacuer pa3mMepoB BarpaHku
2. Pacuer Tpex(a3Hoii Ayropoi rneyu nepeMeHHoro Toka
3. PacyeTr MHAYKIIMOHHOW TUIEJIbHOM neuun
4. Pacuet pazMepoB paboyero MpocTpaHCTBa HArpeBaTENIbHbIX Nedei
5. OcobenHocTH pacuera CyIm
6. Pacuer pexyneparopa.
7. CocraBiieHne MaTepHalibHOTO DanaHca pa3IMYHbIX BUAOB Nedei
CamocronrTeasnas padora npu uzydenun MK 01.04 no pasgeny 7 Ileun u cymuia, npuMeHsieMble B JIHTEHHOM
NpOU3BOJICTBE.
Pabora ¢ KOHCIIEKTOM 3aHATHI, y4eOHOM U CrerHanbHON TeXHHYECKO IuTeparypoi (1o Bompocam K maparpadam, riasam
yueOHBIX TOCOOMI, COCTABJIEHHBIM IIpEIoiaBaTesieM).
[ToaroroBka k 1a60opaTOPHBIM U MPAKTHYECKUM paboTaM ¢ UCIOIb30BAHHEM METOAMYECKUX PEKOMEH IAllMi TIPeToiaBaTelis,
odopmIieHHe 1ab0PaTOPHO-NPAKTHYECKHX PaboT, OTYETOB H MOArOTOBKA K HX 3aIIUTE.
TemaTHka BHeAyJAHTOPHOH CAMOCTOATEIbHOH padoThI:
1. Cymmna HenpepeIBHOTO JACHCTBUA: KOHBEHEPHBIE, TOPH30HTAIBHBIC, BEPTHKAIbHBIE. 14

2. XapaKkTepruCTHKH CYLIHII, 001aCTh IPUMEHEHMUSI.

3. Cyuuiia nepHoIHYeCcKOro AeHCTBHS: KaMepHbIE, IEPEHOCHbIE; X XapaKTEPUCTUKH U 001aCTh IPUMEHEHHM.
4. BpeaHble BEIOPOCH METAJUTYPrHYECKUX U HArpeBaTEIbHBIX MEYEH.

5. CnocoObl 0YMCTKH ra30B, OUUCTHBIE YCTAHOBKH.

6. Buiel peMOHTOB pa3IMYHBIX METAJUTYPIHUCCKUX IICYEH.

7. IlpaBuna TeXHHKH 0€30IIaCHOCTH IIPH IIycke, 00CIy KHBAaHHH H PEMOHTE IIeYEH.
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Pa3pen Ne8 Yerpoiicrso,
NPHHUHEN JeHCTBHA H

” Conepxanue 68
Ha3HA4YeHHe JUTEHHOro
000py/10BAHH.
Tema 1.1 OGopynoBanue
JUISL CKJIAIMPOBAHMS,
NoAroToBKH (pOpMOBOYHOH 8
CMECH H MIPHIOTOBJICHHHA
cMecei.
Oo6opyxoBanue st NOATOTOBKH CBEKHX (POPMOBOYHBIX MATEPHAJIOB.
JIpoOHIIKH: IIEKOBbIE, BAJIKOBBIE, MOJIOTKOBEIE.
CopusoHTabHBIE GapabaHHble CYIINIA, YCTAHOBKY JUIs CYIIKH B "KHIAIIEM CJIoe" U B 4
ITHEBMOIIOTOKE, UX KOHCTPYKTUBHBIE OCOOEHHOCTH. Y CTPOHCTBO, IPUHIIMIT IEHCTBUS H
Ha3HAYEHHE MEKOBBIX, BAJIKOBBIX, MOJOTKOBBIX, BHOPALIMOHHBIX MEJILHHIL.
Oo6opyaoBanue Ajsi pereHepauuy GopmMoBouHOi cMecH.
O6opyn0oBaHKe JUlsi MEXaHUYECKO# pereHepalui. MarnutHble cenapaTtopbl. Cura )
WHEPIMOHHbIE, BUOPAMOHHBIE, GapabaHHbIE H HOIHTOHAIBHBIE. ¥ CTAHOBKHU IS
rOMOTr€HU3alui 0O0POTHBIX CMECEH.
OGopyaoBanue JJist NPUrOTOBJIeHHs (POPMOBOYHBIX H CTEPKHEBBLIX CMeCei.
VerpoiicTBO, NPHHIKI ACHCTBHS, Ha3HAUYEHUE H 00JIaCTH NIPUMEHEHHS CMECUTEIICH:
KaTKOBBIX, LIEHTPOOEIKHBIX, JIOMACTHBIX U OapabaHHBIX KaK IEPHOHYECKOrO, TaK H
HENPEPBIBHOTO AeiCTBHsL. JIe3MHTErpaTophbl H a3paTophl. Y CTAHOBKH J1JIsl IIPUTOTOBJICHHS 2
CaMOTBEPICIOIIUX U OBICTPOCOXHYIIUX cMeced. CXeMbl aBTOMATH3AlUU KOHTPOJIS
BIAXKHOCTH, TEMIIEPATYPHI H PEOJIOTHUECKUX CBOMCTB CMECEH, pacipe/ie/IieHus: CMecel 1o
6ynkepam. [IpaBuia TexHuKH 6€30IIaCHOCTH IIPH 3KCILTyaTalui 000pyA0BaHHUS.
Tema 1.2
OGopyaoBanue A/ 28

H3rOTOBJICHHS JHTEHHBIX (hopMm
U CTepPKHEeH.
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O6opyaoBanue Uil yILIOTHEHHS (POPMOBOYHBIX CMeceid

VCTpORCTBO M MPUHIIMIT JEHCTBUS IPECCOBBIX (JOPMOBOYHBIX MALIHH U

npeccoBbix aBToMaToB. Crioco6s! mpeccoBanus U BLIOOD Napienus. [TneBMaTnyeckue,
rUApaBINYECKUE U ITHEBMOTH/IPABIHYECKHUE IIPUBOBI MAIMH. Y CTPOHCTBO M IIPUHIIMII
JEACTBUS BCTPAXHBAIOIIMX MEXaHH3MOB (JOpMOBOUYHBIX MallIHH, X IPOU3BOJAUTEILHOCTE H
MoIIHOCTE. KOHCTPYKIMH BCTPsAXUBAIOIIKMX (DOPMOBOUHBIX MAIMH ¢ aMopTH3auueii u 6e3
aMOPTHU3AlLMU C JOIPECCOBKON. Y CTPOHCTBO M IIPHHIIMII ICHCTBHUS IECKOMETOB, HX BH/IBI U
TexHoNnornueckue napaMeTpbl. O61acTh NpUMeHEeHUs (POPMOBOYHBIX MAIIIKH.

10

Usrorosaenue ¢popm Ha aBToMaTHUecKHX JuHuAX. KoMnoHoBka u cocras
aBTOMATHYECKHX JIMTEHHBIX MAIlKH: ()OPMOBOYHBIC aBTOMATHI, KAHTOBATENH, COOPLIMKHY,
NIMTENHbIE KOHBEHEepbl, OXJIaJUTEeIIbHBIC POJIbIAHTH, KoHBeHephl. HakonurenbHbIi
TPAHCIIOPT, pacrnapoBLIHKH. [I0TOUHbIE TUHHM OMOYHOH M 6€3011049HONH (OPMOBOK.
[TeckoMeTHBIE JIMHKKE, ABTOMaTHYECKHE JIMHUK 11 (OPM Ha OCHOBE CaMOTBEPICIOIIUX
cMmeceil.

O6opyaoBaHue JJIsi H3TOTOBJICHUS CTePiKHeH. Y CTPOHCTBO, IPUHIMIT JEUCTBUS U
06J1acTh IPUMEHEHUS IECKOAYBHBIX, IECKOlyBHO-IIPECCOBBIX, NECKOCTPEIBLHBIX MAIIKH.
'MMEC-npouecc, npumeHsiemoe o0opyjoBanue. Maiiunel 11 U3rOTOBJIECHUA CTPSIKHEN
110 HarpeBaeMoii ocHacTke. KoMIIOHOBKa M COCTaB aBTOMATHYECKHUX JIMHUH JIJIst
M3rOTOBJICHHUS CTEPIKHEH: IECKO/IyBHBIE ABTOMATHI, YCTAaHOBKH IIPUTOTOBJIEHHS U pa3/iauut
CaMOTBEP/IEIOIINX cMecei, BUOpAllMOHHBIE CTOJIBI, TOBOPOTHO-BHITSXKHEIE ABTOMATEI,
TPaHCIIOPTHBIE YCTPOHCTBA JIMHUM.

10

Tema 1.3
O0GopyaoBanue AJ1s NOJXYICHHS
OTJIHBOK

18

O0OopyaoBaHHe CKJIAJ0B IHXThI, IIABWILHBIX H 3AJJHBOYHBIX OT/IEJeHHH.
HazgaueHue, KOHCTPYKIMH ¥ IIPHHIIUI ACHCTBUS MArHUTHBIX H rpeiipepHbIX KPaHOB,
4yIIKOJIOMOB, IPECCOB, 000pYAOBaHMs Ul aBTOreHHOM pe3ku. Mexanusanus 3arpy3Ku
BarpaHoK M JNIEKTPOIeYeii: CKUITOBBIC NOJBEMHHKH, IIAPKHPHBIC KPaHbI, MOABECHbIC
TOJIKAIOIIKE KOHBEHEPHI U IJIACTHHYAThIE TpaHCIOpTEPhl. MyJib/103aBaloYHbIE KPAHBI,
3aBaJIOYHbIE MAIIKUHEL. JINTEHHBIE KOBIIH, 000pYAOBaHHE UL HX PEMOHTA. Y CTAHOBKHU IS
MoAU(pUIMPOBaHHS UyTyHA. YCTPOMCTBA JUIsl HATPY)KEHHUS U 3aIUBKH (OPM.
ABTOMATH3ALHUS IyThS U 3arpy3KU BarpaHoK. ABTOMATHYECKUE 3aJIMBOYHBIC YCTAHOBKH.
IIpaBuia TeXHAKH O€30IIACHOCTH IIPH KCIUTyaTalu 000py/10BaHKS.
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Oo6opynoBanue Vit BBIOHBKH, 00pyOKH H OYHCTKH OTJIMBOK.

Bu6paropsl. Bubpanuonnsie Kopomsicia U ¢koObl. BUOpanMoHHbIE peleTKy:
9KCIIEHTPHKOBBIE, HHEPIMOHHBIE, HHEPLMOHHO-YapHbIe. BriOKMBKA ()OPM BEIIABIIMBAaHHEM
"xoma". BribuBka 6e3 onmouHbIX (GOpM Ha BUOpAIIMOHHBIX TPAHCIIOPTEPax H B raJITOBOYHBIX
6apabGanax. OGopymoBaHue IS yAAICHUS CTEPHKHEH: BUOPAIHOHHbBIC MaIIHHBI,
TUIPABIMYECKHE U 3JIEKTPOTHIPABIMYECKHE YCTaHOBKY. B. [IHeBMaTHueckue pyOuIbHbIE
MOJIOTKH, TaITOBOYHbIE 6apabaHbl, yCTAHOBKH T/ Ipoabpa3uBHOM U IpOOEMETHOM OUMCTKH.
CranroHapHbIC U N10/IBECHBIE abpa3sHBHBIC 00 IHPOYHBIE CTAaHKU. ABTOMATH3AlMS ONEepaLui
10 BeIOMBKE, 00pyOKe M ourcTKe OTIMBOK. [IpaBuina TexHuku 6€30MacHOCTH IpU
9KCIUTyaTaluu 000pyRoBaHHsl.

OGopyaoBaHHe JJIsi OMMCTKH BO3AYXa H yJAJEHHS NbLIE-Ta3000pa3oBaHUH.
VCTOUYHMKH TIbljIe- Ta30BBIACICHIH B TUTEHHBIX IeXax. XapaKTePUCTHKUA U CBOHCTBA
BBIJIEJISIOIMXCS ra30B ¥ nbUtH. Croco0bl HX 0uncTKH. KOHCTPYKIMH, IIPHHLIAI JEHCTBHS,
IpUMEHEHHEe CyXUX H MOKDBIX TbLICYIaBIHBaTeNei, MaTepuaThiX QUIILTPOB,
IEKTPO(YHUIETPOB, POTOKIOHOB, TpyO BenTypH.

IMoabeMHoO- TpaHCHOPTHOE 000PY/A0BAHHE.

JleHTOYHBIE, TENEHKEUHBIE, IIAralolUe, INIACTHHYATEIE, I0/IBECHBIE, TOJIKAIOLIHE
KOHBEHephI; X KOHCTPYKIIMH, Ha3HAuYeHHE, IPUHIHI JeHCTBHS. DJIEBATOPBL.
I'paBUTAlMOHHBIE H POJIbIaHTOBBIE yCTpolcTBa. Kauaronuecs 1 BAHTOBBIE KOHBEHEPEL.
ITueBmoTpancnopT. be3penscoBbie U HAMOIBHO-PENILCOBBIE MALIMHBI BHYTPHIIEXOBOT'O
TpaHcopTa. MocToBbIE 3JIEKTPHYECKHE KPaHbl, JIEKTPOTAIN U KpaH-Oaku.
ITHeBMOIOABEMHMKH. ABTOMATH3ALlUs TPAHCIIOPTHHIX onepanuil. [IpaBuia TeXHUKH
6e30macHOCTH IPH SKCIUTyaTaruu 000py0BaHUs.

Tema 1.4 Ob6opynoBanue st
CHEeNHAJIBHBIX CIIOCO00B JIHThA

14
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OGopyaoBaHHe IJisl JUThS B MeTa/Lindeckue ¢popmel. KOHCTPYKTHBHEIE 0COOEHHOCTH
OJIHOTIO3UI[HOHHBIX ¥ MHOTOIIO3HIIMOHHBIX KapyCeJIbHBIX U KOHBEHEePHBIX KOKHUIIbHBIX
MalIuH. Y CTAaHOBKH JIJIS JIUThS B KOKHIIb C TEPMOH30JIALIMOHHBIM OKPBITHEM.
KoMIniekcHO-MeXaHH3uPOBaHHbBIE M ABTOMATH3UPOBAHHBIC KOKHIIbHBIE IMHHH. CXeMbl HX
aBToMaTHu3aui. KOHCTpYKIIMU ¥ MPUHLIKI ACHCTBHS LIEHTPOOEKHBIX MAILIKH C
FOPU30HTATBHON ¥ BEPTUKAILHON OCSIMH BpalleHUsl. ABTOMATUYECKHE JIMHUM JIJIS OTJIMBKH
1 oTAenKkH TpyO. KOHCTpYKTUBHBIE 0COOEHHOCTH MALKH JUIS JIMThS IO JaBJICHUEM,
MPHHLUIT UX JeHCTBUS. MaIluHbl ¢ TOPU30HTAIbHON XOJIOHOM, BEPTHKAIBHOM XOJIOIHOM H
ropsiueil kamepamu npeccoBanus. MexaHH3MBI IPECCOBAHUS U 3alMPaHus npecc-QopM.
Bakyymuposanue npecc-dopmM. JlonpeccoBka U NporpaMMHOE pEryJIHpOBaHHE
npeccoBaHus. MalMHbI U151 JIATHS [10]] HU3KUM JaBJICHUEM U IIPOTHBOIABIIEHHEM.
ABTOMaTH3AIMS 3ATHBKA U 00C/Ty)KUBaHUS 1pecc-popm.

OGopyaoBaHHe 15l JUTHs B 000/104K0BbIe (POPMBI M 110 BBIILIABJIAEMbIM MO/IE/IAM.
KoHCTpyKIMsi ¥ IPHHIHAIL IeHCTBUs 000pyI0BaHHS JUI H3TOTOBJICHUS U CKIICHKH
000J104KOBBIX 1MOJY(OpM. ABTOMATH3ALMS ONepariid. ¥ CTpoHCTBa /15 BHIOMBKH
000/104KOBBIX (pOpM. ABTOMATHYECKUE JIMHUH JUIs1 U3TOTOBJIEHUS OTJIIMBOK B 000JI0YKOBBIX
¢dopmax. OGopymoBaHHE ISl IPUTOTOBIEHHS MOJIEIBHBIX COCTABOB U H3IOTOBJICHHSA
mogeneit. Tunsl npece-popm. O6opyroBaHHE JUIsi IPUTOTOBIICHHS! KEPAMHYECKUX COCTABOB
W HaHeceHHs uX Ha Mo aenu. OGopynoBaHue Ui BIJIABJICHUA MOJIEIbHBIX COCTABOB,
CYIIKH ¥ MPOKAIKH 000J104eK, BRIOMBKY, 0OPYOKH ¥ OYHCTKH OTJIMBOK.

OGopyaoBaHue sl IUTHS CJIHTKOB H 3aroToBoK. KOHCTPYKIIMHU H3JI0KHHI[ K
KPUCTAILTM3aTOPOB. JInTeHHbIe MALIMHEI VISl IOMYHENPEPEIBHOIO JIAThS ¢ TPOCOBBIM,
BHHTOBBIM, TH/IPABJIHYECKUM H IIENHBIM NIPUBOJAMH. Y CTAHOBKH JIJIsl HENPEPLIBHOTO JIATHA
BEPTHKAILHO BHU3, BEPTHKATHHO BBEPX M F'OPU30HTAIBHOIO HENPEPHIBHOIO JIUTHSL.
POTOpHEIE ¥ JIEHTOYHbBIE MALIMHBI U1l HEIPEPBIBHOIO JIUThS. Y CTAHOBKH JUIS
OeCCIIMTKOBOM IPOKATKHU JICHT, TUTCHHO-NIPOKATHBIE ¥ JIMTEHHO-KOBOYHBIE arperarsl.

I'[pamnqecml 3AHATHH

1.031akoMIeHHE ¢ 000PYI0BAaHHEM ISl IPUTOTOBJICHHS CBEXKUX (POPMOBOYHBIX
MaTepUaJioB.

2. O3HaKkoMIIeHHE ¢ 000PYI0OBaHHEM JUIs IPUTOTOBIIEHUS CMecel B exe 562

3. O3HaKoOMJIEHHE ¢ KOHCTPYKIUSMH IPECCOBBIX H BCTPAXHBAIOIUX MALIHH

4. O3HaKOMJIEHHE C KOHCTPYKI[Heil 1 paboToit aBToMaTnyeckoi (JOpMOBOYHO- 3aTHBOYHOM
JIHHHUH.

5. O3HaKOMIICHHE C 000PYIOBAHUEM ISl H3TOTOBJICHHS CTEPIKHEN

37

54




8¢

WEKIATOW WISWIKIIGRIFIIGd Ol KILUIM K'Y WOHHRE0TAd0QO O QMHIIMNONBHEQ ' |

WOHHAIrRY YOIl KILHL K1Y WOHHea0rAd0Q0 9 SUHIIWONBHE(Q) () [

"BILHIL OJOMKIQOdLHIN M OJOHIUIION BIT WOMHBEOAOQO O QMHILWONBHEQ “6

“BX21I OIOHUILMI WorHRE0T'Ad0g0 WidHLIdOIOHRdL-OHWQLITOII O SUHIIINONBHEQ) '8

“OGHUIILO MNQAdQO U IIOURO ‘UNEUQId KU WOHHBRHOTAAOQO O OMHIIWONBHEQ /[,

‘HAHOIAYLO
OJOHROSHIRE U OJOHIIFUERITI ‘IILXUII HOXBINI WOUHBEOTAdOQO O QUHOIIWONBHE(Q) ‘9




CamocrosiTenbHas pabora npu usyvenun MJIK 01.04 mo pasaeny 8 Yerpoiicrso, npUHIMI AeHCTBHS H HA3HAYCHHE
JuTeiiHoro odopyaoBaHus.

Pa6oTa ¢ KOHCIIEKTOM 3aHATHI, y4eOHOM U crienuaIbHOW TEXHMIECKO# IuTepaTypoii (1o BompocaM K naparpadam, riasam
yueOHBIX OCOGHIA, COCTABICHHBIM IIPENO/IaBATEIIEM).

[loaroToBKa K 7a60paTOPHBEIM ¥ IPAKTHYECKUM paboTaM C MCIIOIb30BAHMEM METOJMYECKAX PEKOMEHAllui NIperojaBarens,
o(opmiieHue 1abopaTOpHO-IIPAKTHYECKHX paboT, OTYETOB U MOJrOTOBKA K HX 3aLIUTE.

TemMaTHKA BHEAYAUTOPHOI caMOCTOATEILHOM PaboThI:

1. OGopynoBanHue cK1aoB GOPMOBOUHEIX MaTepuaoB. [Ipuemubie GyHkepa, CHIIOCHbIE GallHu, pasrpy30dHbIe SMEI, Fperepsr,
yCTpOMCTBA IS PasTpy3KH BaroHOB; X KOHCTPYKIMH, TIPHHIIAI AEHCTBYS, 001ACTH NIPUMEHCHH.

2. Bynkepa Juist xpaHeHHs (GOPMOBOYHBIX MaTepPHaOB.

3. 3aTBOpEI, UTATEINH, JJ03aTOPBI.

4. YCTaHOBKH JUIS THAPABIMYECKOM, THEBMATHYECKOH M TEPMUYECKON pereHepaiuu.

5. YerpoiicTra s cenapainyy TOHKOAUCIIEPCHBIX MaTEpPUATIOB.

6. HoBble crioco6sl ymoTHenus. KOHCTpYKIHHU, IPUHIAIL JeHCTBUs ¥ 001aCTh NPUMEHEHHS YCTAaHOBOK JIJIsl BaKyyM-
[UTEHOYHOM, Ta30MMNYJILCHOM, JIONacTHOH (OPMOBOK, (POPMOBKH B3PBIBOM.

7. PoGoTH3HpOBAHHEIC TUTEHHBIE KOMILUIEKCHI. [IpaBuia TeXHHKH 6€30MacHOCTH MPU SKCIUTyaTaltd 000pyI0oBaHus

8. IIpuMephI aBTOMATHYECKUX JIMHUIL [l M3rOTOBJICHHs cTepikHei. [IpaBuia TexHuKK GE30MaCHOCTH HPH 9KCILTyaTallnHi
obopytoBaHus.

9. O6opyoBanue st Habopa ¥ JO3MPOBKH INMXTHI: IIHTATENIN, BECOBBIE TENEXKKH, BECOBBIC MArHUTHBIE KPAHBL.

10. BeHTUIATOPBI ¥ BO3AYXOAYBKH JUISl BarpaHOK, yCTPOMCTBA JUIS IOXKUIaHHs Ta3a ¥ OA0rpesa 1y Ths.

11. JIUCKOBBIE U JIEHTOUHbIE MBI, BHIPYOHBIE IIPECCHI, OTPE3HBIC CTAHKM ra30IUIAMEHHOM, BO3/YIIIHO-yTOBOH PE3KH.

12. CnenpalibHBIE YCTpO#CTBA [yl 00J1aMbIBaHUs JIATHHKOB.

13.060pynoBanue uisi XAMAYECKOH, SIEKTPOXMMHUYECKON OYHUCTKH, ISl OKPAaCKH OTIHMBOK.

14. OGopynoBanue Uit HEHTpaIM3alMy BPEAHBIX BHIOPOCOB.

15. KOHCTpYKIMH ¥ IPHHLMAI ASHCTBUS CHCTEM MPUTOYHOM U BBITSDKHOM BEHTHILSILAH.

16. ABTOMaTHYeCcKas cCHCTeMa MOepKaHus MUKPOKIIMMATa H COCTaBa BO3/lyXa Ha pabodeM Mecre.

17. ABTOMaTH3upOBaHHbIE U POOOTH3UPOBAHHBIE KOMILIEKCHI VISl JIUThS 1O/] AABJICHUEM.

18. MamuHsI /UL JIUThS BAKYYMHBIM BCachlBaHHeM M BEDKHMaHueM. IIpaBuia Texuuky 6€3011acHOCTH IIPY SKCILTyaTalluy
obopynoBaHusl.

19. ABTOMATH3HPOBAHHBIE KOMIUIEKCHI JUISl IOy YeHHUs OTIIMBOK 110 BEIILIABIISEMBIM MOJIENsM. [IpaBuiia TeXHHKH 6€30MaCHOCTH
MpH 3KCILUTyaTaluH 000pyIOBaHHUS.

20. O6opyaoBaHue s 06pabOTKH CIIMTKOB: MUIIbL, TMHUK PE3KH, (pe3 arperarsl.

21. ABTOMATH3aIHs HENIPEPBIBHOM Pa3IUBKH CIIMTKOB U 3ar0TOBOK, IPHHIMIIHAILHBIE CXeMbI pa3iuBKy. [IpaBuia TeXHHKH
0€e30MacHOCTH TPH KCILUTyaTaluy 000py1I0BaHMsL.
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Paszpen 9. AsromaTHsanus
JIMTEHHOr0 NPOU3BOJACTBA

44

Tema 2.1 Dj1eMeHTHI
ABTOMATHKH

10

06mue CBeACHHUA 0 CHCTEMAX ABTOMATHKH H COCTABJAKUIHX €€ 3JIEMEHTAaX.

Knaccuukanys cucteM aBTOMAaTHKH. DYHKIHOHANBHBIE CXEMbI CHCTEM aBTOMATHYECKOTO

peryaMpoBaHus, KOHTPONA U ynpasnenus. VX crpykrypa u HasHaueHue. DyHKIUH,
BBIIOJTHAEMBIE 2JIEMEHTAMH ABTOMATHKH, BUJIBI 3JIEMEHTOB 10 HA3HAYCHUIO ¥ IPUHIMITY
nedictBus. OOpaTHbIE: CBA3U M MX BHABL Brusnue o6paTHOM CBA3M HA XapaKTEPUCTHKUA
paboTaloLHX 3IEMEHTOB.

IlepBuunbie npeobpazoBaTesu. Haznauenue narunkoB. OCHOBHEIE METPOJIOTHYECKHE
TpeGOBaHMs, PEABSBISIEMbIE K HUM: TOYHOCTE, UyBCTBUTEILHOCTD, HAJIE)KHOCTD,
HHEPILHOHHOCTB.

Knaccuukanus JaT4iKoB: IOTEHIHOMETPHYECKHE, HHIYKTHBHBIC, EMKOCTHBIC,
TeH304aTYUKH, JaTYMKH JaBJICHUs THHEHHBIX YCKOPEHUH, cesibcuHbl. O6macTs ux
PUMEHEHHS.

Yeuaurean u cradbuansaropbl. HazHaueHue, kinaccuukanus pa3aMm4yHbIX
YCHITUTENEH, UX XapaKTepHCTHKU. Buibl ycHMTeNnei: ruipapiudecKkue,
ITHEBMATHYECKHE, MarHUTHBIE 1 Jp. KoHCTpyKIus 1 001acTh IPUMEHEHHUS.
CrabuIM3aTophl: MHEBMAaTHYECKHE, THIPABIMYECKHE H DJIEKTPUYECKHE.

TuInbI 2IEKTPHYECKUX CTAOUIIH3aTOPOB; HX KOHCTPYKIMH H IPUHIMIT JEHCTBHS

Iepexmouamomue ycrpoiicTea u pacupeaeanTean. Pene. X Bujibl, Ha3Ha4YCHHE.
Knaccudukaius pelie 1o IpUHIMIY JeHCTBUSA, BXOAHOH BEIMYUHE, HA3HAUYCHUIO.
OcCHOBHBIE ITApaMeTPBI, XapaKTepu3ylomue pese. THIbl pese, UX YCTPOHCTBO, MPUHIIHIL
JeCTBHA.

Pene Bpemenu. VIX yCTpoHCTBO, IPUHIHI JEHCTBHS, 001aCTh IPUMEHECHHS.

®otopene. UX ycTpoicTBO, NPHUHLIKI JCHCTBHS ¥ 001aCTh IPUMEHCHHSL.
BeckoHTaKTHBIE MepeKIiodaromue yerpoicraa. Jlornyeckue 31€eMeHTl, IPUMEHSIEMBbIE B
cucremax ynpasienus. Cxemsl BkmoyeHus. O61acTh IpUMEHEHHUSL.

3ajaomuae ¥ HCNOJHUTEIbHBIE YeTpolicTBa BHIbl H Ha3HAYEHHE 3a/IatOIINX,
UCIIOJIHUTENILHBIX YCTPOUCTB M PETYIHPYIOIHX OPraHoB.

HcrnionHuTeIbHBIE MEXaHU3MBbI: 2JIEKTPUUYECKHE, [THEBMATHYECKHE, THIPAaBINYECKUE.
3aparolue yCTpoicTBa: udpoBbie, aHaNoroBsle. Bujibl 3a1al0UX YCTPOUCTB B
3aBHCHMOCTH OT THIIA PEryJSTOpoB. Perynupyroiiye opraibel: 3aTBOPEI, MATATEIIH,
KJIANaHkl, 3aJJBH)KKH, 30JIOTHUKH, PEOCTaThl U T.JI.
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Tema 2.2 KonTpoabHo-
H3MepHTEIbHbIe NPHOOPHI 1
TeXHHKA H3MepeHHs
NapaMeTpoB TEXHOJIOrHYECKHX
npoueccoB

Copepixanne

10

O0mue ceeaeHus 00 u3MepeHnH U KoHTpose Merponorusi. OCHOBHBIE IOHATHUS O
TEXHHKE W3MepeHU U KOHTpois. IlorpeniHoCTH u3MepeHu, CHCTEMAaTHIECKHE,
clyJaiiHble, a0COMOTHBIE, OTHOCUTEILHBIE U IIPUBECHHEIE.

O6pabotka pe3ynsTaroB u3Mepenus. TounocTs Beruncienui. Knaccupukanus
KOHTPOJIbHO-M3MEPHUTEIbHBIX IPUOOPOB H HX XapakTepucTHKH. [Iposepka npubopos

Konrpoas Temneparypsl O01mue cBeieHHs 00 H3MEPEHHH TeMIIEpaTyphl. Bub
temieparypHbIxX mKkai. [Ipubopsl s u3MepeHus TeMIIepaTyphbl.

TepMoMeTpBbI paCIIMPEHHUS: KUAKOCTHbIE, OUMETANINYECKHE, TUIATOMETPUYECKHUE.
MasnoMeTpu4ecKue TepMOMETPEL. TepMO3TeKTPHUECKUE TEPMOMETPEL.
Tepmosnextpuueckuii apdexr. CocraB koMIuiekTa TepMoMeTpa. TpebGoBanus K Tepmonape,
BH/IBI TepMoniap. Bropudnsie nprOOpEI, paboTaromye ¢ TepMonapaMu. (MH/UTMBOJIBTMETPBI,
MNOTEHIHOMETPBI). ABTOMaTHYECKHE MOTeHIHOMeTphl. Tepmoconporupiaenue. Bropuunsie
nprOOPBI Il TEPMOMETPOB CONPOTHBIIEHUA. CXEMBI MOCTOB H JIOTOMETPOB.
ABTOMATHYECKH MOCT, IIPUHILIUII €T0 JICHCTBUS, 001aCTh IPUMEHEHHUSI.

KonTpoJb xaBJienus u paspexxenus OOIue cBeICHUs 0 NpuOopax JuIst KOHTPOJIs
nasjienus U paspexxenus. Exunune usmepenus. Knaccudukanus npuOopos 1o
HasHAUEHUIO ¥ MPHHLUIY JAeHCcTBUS. MaHOMETpEI: )KHIKOCTHEIE, IIOPIIHEBBIE, MPYKUHHbIE,
MeMOpaHHbIe. MaHOMeTpBI CaMONUIIYLIHE ¢ JUCTAHIIMOHHOM Mepeiaueii moKa3aHui.
TsaroMepsi, HAIOPOMEPHI ¥ TATOHAIOPOMEPEIL. BakyyMMETphI: TEIIOBbIE, HOHH3ALMOHHEIE.
X ycTpoiCTBO, NPHHIUI ACHCTBHUSA H 001aCTh IPUMEHEHHS.

ITpaBuiia TEXHUKH O€30MaCHOCTH TIPH KCIUTyaTalMy IPHOOPOB [UIs KOHTPOJIS [JaBJICHUS 1
pa3peKEHHSL.

KonTpoas pacxoaa, koan4ecTsa u yposHa OOmue cBeieHus 0 Tpudopax st KOHTPOJIA
pacxoja, KoJIM4ecTBa ¥ ypoBHsl, UX Kiaccuukaims. Equaunsl usmepenus. Pacxonomepsl
IIEPEMEHHOTO | MOCTOSHHOTO neperazna aaBnenuid. [IpuGops! s ydera cyMMapHOro
KoJIuecTBa BemecTa. CUeTUHKH KHUAKOCTeH U ra3oB. CHETYMKH H BECHl Ul TBEPABIX H
ChIMy4nX MaTepualioB. CUETUHKH. MEXaHUYECKHUE, ITIEKTPOKOHTAKTHEIE,
(oTo3MeKTpUYECKUE, PaJHOU30TOIHBIE. BeCkl: ¢ pyuHOi HAaBOJKOM, aBTOMATHYECKHE,
NpYXHUHHEIE, IJIATPOPMEHHBIE, TH/PABINYECKUC H TEH30METPHYECKHE. Y POBHEMEPSI
Vkazatenbusle (MepHbie) cTekia. [TonnaBkosbie u OyiikoBele ypoBHeMepsl. [Ipasuna
TEXHUKH OE30MAaCHOCTH MPH IKCILUTyaTaly IpUOOPOB JUIsl KOHTPOJISA pacxofa, KOJM4ecTBa
U YPOBHS.
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KouTpoas cnenuaababiX napamerpos KoHTponk cocTaBa v BIaX)HOCTH rasza. [IpuHIUns!
M METOJbI ra30Boro aHanusa. KOHTpOIb BIAXKHOCTH ChITYYMX MAaTepHUAIOB, IPHHIIUIILI H
MeToabl KoHTposts. [Ipubopst st onpeaenenns BIaXXHOCTH ChIIyYUX MAaTEPHAJIOB,
OCHOBaHHbIC HA H3MEPEHHHU IIPOBOAUMOCTH, JUIEKTPUYECKOH POHHIIAEMOCTH H
IIOTJIOIIEHHH TOKOB BHICOKOH 4acTOThL. Pajin0aKTUBHEIE BJIaroMephl, HX YCTPOHCTBO H
[IPHHLIMIT JEHCTBHS.

KoHTpoJb MIIOTHOCTH JuiKocTel. [Ipubopel KOHTPOIIS JaHHOIO IapameTpa.

[TpaBuna TexHuku 6e30MaCHOCTH NPH 3KCIUTyaTalluy IIPUOOPOB JIJIst KOHTPOJIS
CHeHaIbHBIX TapaMETPOB.

Tema 2.3 ABTOMaTHYECKO€E
ylpaBJjieHHe, KOHTPOJIb H
peryjiupoBaHue

Coaepxanne

CucTeMbl ABTOMATHKH ¢ IPOrPAMMHBIM yIIpaBJIeHHEM

Buap! cucteM aBTOMATHYECKOTO IIPOrPAMMHOIO YIIPABJIEHHSI.

VHTYWTHBHEINA METOJ OCTPOSHUS cXeM yrpasienus. Kiaccudukaius ynpasisiommx
KOHTAKTOB 110 (PYHKIIHOHAJILHOMY NPU3HAKY. THUIIOBBIE CXEMBI YIIPABJICHHUS
HCIIOTHUTEILHBIMH 2JIEMEHTaMH. ABTOMAaTHYECKOE YIIpaBIeHHe pabourMu OpraHaMu
MEXaHH3MOB B (DYHKIIHH T€XHOJIOTHUYECKHX N1apaMETPOB.

ABTOMaTHYecKasi 0JIOKHPOBKA H 3aIMTA B CHCTeMax ynpapjenns. CucreMbl
AaBTOMATUYECKOM OJIOKMPOBKHU: HCKIIFOYAIOIIAs, pasperaionas 0JI0KUpoBKa MaMsITH.
CucreMbl aBTOMaTH4YeCKOi 3amuTel. HazHaueHnue v NPUHIMIT IOCTPOEHHUS CHCTEM
aBTOMAaTH4eCKO# 3auThl. CTPYKTYpPbI YCTPOHCTB 3alIMThI, KX XapaKTEPUCTHKA U
TpeboBanus, npeabsBisieMbie K HUM. Knaccupukanus ycTporuCcTB 3alMTHI: 110
Ha3HA4YEHHIO, N0 (PU3HYECKO# IPUPOJIE, IO YHCITYy KOHTPOJIUPYEMBIX TapaMeTpoB.

CHcTeMbl ABTOMATHYECKOT0 KOHTPOJIA H CHIHAJIH3AHH

Hasnauenue cucrem asromMatndeckoro KoHTpous (CAK). CtpykTypa, BUABI CHCTEM.
ABTOMaTHYECKHE U3MEPUTEBHBIC CHCTEMBI ¢ H(POBBIM O0TCYETOM. BiIoK-cxema.
Ipeo6pa3oBaHie HeNPEPbIBHBIX CUTHATIOB B H(POBLIE.

ABTOMAaTHYECKHE CHCTEMBI [IEHTPATM30BAHHOTO KOHTPOJIs. VX HazHayeHHe H QyHKIMH.

CucreMbl aBTOMATHYECKOr0 peryJupoBanust OCHOBHBIE IIOHSTHS U ONpe/IEICHHS
KOHTPOJIMPYEMBIil apameTp, 00BEKT peryIupoBaHHs, BO3MYIIAIONIKE BO3AEHCTBUS U T. /.
DOyHKIHOHATBHAS CXeMa CHCTeM aBToMaTHdeckoro perynuposanus (CAP) u ee cocraBHbIe
snemenThl. O6patubie csisu B CAP. [Ipuniune! perynupobanus. OmuOKY peryinpoBaHus.
Knaccuduxanust CAP. [Tporpammubie, cTaOWIH3HPYIOIHUE U CIAEIAIINE CHCTEMBI
ABTOMATHYECKOr0 PEryJIHpOBaHHSL.
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O0BbeKTHI peryJIMpoBaHus U HX cBoiicTBa OOBEKTHI PETYJIMPOBAHHS KaK COCTABHAsA YacTh
CHCTEM aBTOMATUYECKOro perynupoBanusi. OCHOBHBIE XapaKTEPUCTHKH 00beKTa
perynupoBanus (OP): Harpy3ka, eMKOCTh, KO3()(PUIIMEHT EMKOCTH, CAMOBBIDABHHBAHUE,
K03 GUIEeHT caMOBBIpAaBHUBAHMS, 3alla3/IbIBAHHE, BPEMSI pasroHa.

Kpussie pasrona OP, ux nocrpoenue u 00padboTka.

THnbl peryjasaTopoB, HX KOHCTPYKIHH H XapaKTePUCTHKH Perynarop, Kak OCHOBHOE
3BEHO CHCTEM aBTOMATHUYECKOro peryauposanus. Knaccuukanus peryistopos: mo
croco0y efCTBHSI, TI0 BUy BCIOMOTaTeNIbHON SHEPIUH, 110 BULY PETYIMPYIOIIETO
JIEHCTBHS Ha UCIIOJIHUTENBHBIN OpraH, 10 XapakTepy peryJiipyIomiero BO3IeiHCTBHS Ha
OOBEKT PETYIIMPOBAHMUS, 10 CKOPOCTH NEepeMEeLeHUs peryaupyomiero oprana. OcHOBHBIE
THIIBI PETyJISTOPOB. Perynstopsl mpepeIBUCTOrO ACHCTBUS: IO3ULIMOHHBIE U UMITYJIbCHBIE.
VX cxeMbl M PUHIKI JelicTBHs. Peryistopsl HenmpepbBHOrO AeicTBHA. CXeMbl H
TPUHLMI SHCTBUS PETYJISATOPOB.

Tema 2.4 MukponpoueccopHbie
CHCTEMBI

O0mas XapaKTepHCTHKA MHUKPOIpoieccopHbix cucrem OcHoBHBIE onpezienenus: OBM,
npoieccop, Mukpormpoueccop. [Tokonenus Mukpo-2BM. [lapameTpsl MEKPOIIPOLIECCOPOB.
Buasr mukpornporeccopo. O01ue NoHATHS O TEXHOJIOTHH HX U3rOTOBJICHHS.
Muxpornporeccop 1 ero 6moku. Akkymyisrop. Cueturk komana. Peructp u gemmdparop
koman. Peructp aapeca. CBepxonepaTuBHas namsth, PErucTp cocTosHHUS.
ApudmeTnyeckoe yCTpOUCTBO | T. [1. Y CTPOICTBO BBOZA U BBIBOJA HHPOPMAIHH.

My nstumiekcop. O6MeH AaHHBIMH MEXAY MUKPO-OBM 1 BHEIIHUMH YCTPOHCTBAMH.

MaremMaTH4YecKO€e ¥ NIporpaMMHoe obdecnedenne Mmukpo-IBM

CHCTEMBI CYMCITIEHUS: IPUHIMIT KX TIOCTPOEHUS: OCHOBHBIE U JIOTIOJIHUTEIBHBIE BH/IBI
CHCTEM cuucieHust, o0nacTu npuMeHeHus. [IpaBuna nepesBosia Yucel U3 OJHON CHCTEMBI
CUMCIIEHHS B JPYryto, mpuMepsl nepeBoja. [Iporpammuposanue mukpo-2BM. Tumsr
accembiiepa MEKpornpoleccopa. [IporpamMmupoBaiue Ha A3bIKe KOMaH H MUKPOKOMaH/I.
OnHobaliTHbIE U 1ByX0aiTHEIE KOMAH (bl MUKPOIIPOLIECCOPA.

IIpuMeHeHHe MEKponpouneccopHbIX cucrem CpescTsa cBs3u yenobeka ¢ OBM.
CrpyKTypHasi cXeMa CHCTEMbl ABTOMAaTHYECKOTO PEryJIMPOBaHUs ¢ UCIONb30BaHuEM DBM.
UcnonszoBanue IBM i yripasiieHUs TEXHOJIOTHYECKUMH IIpOLIecCaMH,
MEXOTepallMOHHBIM TPAHCIIOPTOM, TPOMBIILICHHEIMA POOOTAMH, ITOIEEMHO-
TPaHCIIOPTHBIMH YCTPOHCTBAMH.

Tema 2.5 IIpombinuieHHbIE
po60THI B POGOTH3HPOBAHHBIE
CHCTEMBI.
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Obmue cBeieHNA 0 NPOMBINLIEHHBIX podoTax Ha3zHaueHue MpOMBIIIICHHBIX pOOOTOB.
Crpykrypa pobota. [Tokaszarenu ero paGoThl: rpy30M0AEEMHOCT PYKH, YHCJIO CTEIIEHEN
cBoOozpI, pabouas 30Ha 1 MOOUIIBHOCTE CHCTEMBI IPOrPAMMHOTO YIIPABJIEHUS
NPOMBIIUIEHHBIMH poboTamMu. HTepakTUBHEIE POOOTHL. AJAlITHBHBIE IPOMBIIIIIEHHBIE
po6OTEHL

IIpuvMeneHne poOOTOB B JIMTEHHBIX I€XAX

IlepcnekTHBBI IPUMEHEHHUS TPOMBIIIIJIEHHBIX POOOTOB B JIMTEHHOM IPOM3BO/ICTBE.
Manunynaropsl, UX BUbI U IIPUMEHEHHE MIPH IPOU3BOJICTBE OTIIMBOK U3 YEPHBIX H
LBETHBIX METAJUIOB U cIIaBoB. [IpuMeHeHne poGOTOB U MAHUITYISTOPOB B OTACICHHUSIX
JIMTEHHBIX IEX0B. DKOHOMMYECKas 3 (HEKTUBHOCTh IPHMEHEHHUS POOOTOB H
MAaHHUIIYJISTOPOB B JIMTEHHBIX LIEXax

Tema 2 6. IlpoMbinuieHHbIE
CHCTEMbI yNIpaBJieHHs
NPOH3BOACTBEHHBIMH
npoueccaMH B JIHTEHHOM
NPOH3BO/CTBE

10

ABTomMaTu3auusa GOpMOBOYHBIX H CTEPKHEBBIX padoT ABTOMAaTH3aIMs pabOThI
CMECHUTENEe MEPUOINYECKOr0 ACHCTBUS 110 3a/JaHHBIM ITapaMeTpaM BPEMEHHU.
ABTOMaTH3ALMs YIIpaBIeHUs: pabodyuM IMKJIOM CMECHTENS. ABTOMATH3AIMS CHCTEMBI
paznaun popmoBouHOi cMecu. [IpuHIHI ee AeHCTBHS U THIIOBBIE CXEMBL.

ABTOMaTH3a1Ms IPOLECCOB YILIOTHEHUS GOPM U CTepiKHEH MECKOAYBHBIM U
NEeCKOCTpeNnbHbIM criocobamu. KapycenbHble mecKoayBHO-IECKOCTpETbHbBIE (POPMOBOUHbIE
MmaiuHel. [leckomyBHbli aBTomar. [loToYHbIE TMHUM IS H3TOTOBJIEHUS CTEPIKHEH.
ABtomMaruyeckas ()OpMOBOYHO-TIPECCOBAS JIMHHUSI.

IIporpamMupyrolee yCcTpoiCTBO AJsl aBTOMaTH3alUU paboThl IECKOMETA.

ABTOMATH3ALHA IVIABKH METAJLIOB

OcHOBHBIE HANIPaBJIEHUS U MEPCIEKTUBB] Pa3BUTHS IIPOLIECCa aBTOMATHYECKON 3arpy3Ku
IIMXTHI B BarpaHKy. ABTOMaTH3allusi KOHTPOJIS Ipoliecca IUIaBKU YyTyHa B BarpaHKe.
ABTOMaTH3aIys NPOLECCOB MJIABKY U JIMThS, IOJIyYESHUS CIMTKOB U3 L{BETHLIX METAILIOB U
CILIaBOB. ABTOMaTHYECKOE NOAJIEPHKAHUE PEKUMOB ILIABKH U pa3jivBa METalia ¥ CIIaBaB.
Tunossie cxembl BIOUBKH (opM. JIuTEiHHBIM BEPTUKAIBLHO- 3aMKHYTHIA KOHBEHEp ¢
yCTaHOBKOH JiJIsi aBTOMAaTH4IeCKO# BHIOMBKH (POPM H yCTpOMCTBOM A 3arpy3ku Gopm
nepes 3aJIMBKOH. ABToMaTH3alus 06pyO0UHbIX U OYUCTHBIX paboT.

Jlabopamopusie pabomsl u HpaKmMu4ecKue 3aHAMUA

34
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Jlabopamoprnusie pabomoi:

1. A3y4yeHue KOHCTPYKIMHU U NIPUHIMIIA padOThI IEPBUYHBIX PpeodOpa3oBaTeneii.
2. V3amepenue Temneparypel TEPMO3JIEKTPHUECKMM TEPMOMETPOM.

3. U3yyeHue KOHCTPYKIMHU U NMPUHIMIIA pabOThI

MaHOMETPOB: IPYKHUHHBIX U MEMOpaHHBIX.

4. NamepeHue pacxo/ia sHIKOCTH.

5. Pa3zpaGoTka NpUHIMITHAILHONW CXEMBI KOHTPOJIS U PEryJIMPOBaHHSA OCHOBHBIX
apamMeTpoB TEPMUUECCKOH MeUH.

20

Ipakmuueckue 3anamun:

1. O3HakoMIIeHHE C YCTPOHCTBOM H NPHHIUIIOM AEHCTBHS MPOMBIIILIEHHOIO poboTa.

2. O3HaKoMJIEHHE €O crioco0aMu aBToMaTH3auK ()OPMOBOYHBIX U CTEPIXKHEBBIX paboT.
3. O3HakoOMJIEHHE C CHCTEMOM aBTOMATH4ECKOr0 KOHTPOJISI MU PeryJIMpOBaHus Mpolecca
IUIaBKXA MeTaJlja.

4. Pa3paboTka cXeMbl aBTOMATH4YECKOH JIMHUU U3TOTOBIIEHUS OTIIHBKH.

14
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Camocrosrensnan pabora npu usydenun MJIK 01.04 no pasgeny 9 ABroMaTH3alus JTUTEHHOr0 NPOH3BOACTEA.
PaboTa ¢ KOHCIIEKTOM 3aHATHH, y4eOHOMH U CrenUanbHON TEXHUYECKOH uTepaTypoit (110 BorpocaM K naparpadam, riiaBam
y4eOHBIX IOCOOHH, COCTABIEHHBIM IIPEIIOaBaATENIEM).

[lonroroska k J1abopaTOpHBIM U MPAKTHYECKHM paboTaM ¢ HCIIOIb30BAHHEM METO/IMUECKHX PeKOMEH A TIPerioiaBaTels,
oopmnenne nabopaTopHO-IPaKTHYECKUX paboT, OTYETOB M MOATOTOBKA K MX 3aIHUTE.

TemaTnka BHeayAMTOPHOIi cCAMOCTOATE/ILHOM PadoThI:

1. Annaparsl ynpasiieHHsi: KHOTIKH, KHOIIOYHBIC CTaHIIUH, IIyTEBbIE (KOHEUHBIE) BRIKIIOUATEH, KOMAHI0ANIapaThl,
KOHTPOJUIEPHI, KOHTAKTOPBI, ITyCKAaTEIH.

2. Tunp! annapaToB ynpaBieHuUs, UX Ha3HAYECHHE U MPHHIAI JEHCTBHS.

3. Perympyroliie opraibl ¢ 3JIeKTPHYECKAMH HCIIOTHUTEIbHBIMA MEXaHU3MAMMU: JIEKTPOMATHUTHEIE BEJIMYUHEL,
9JIEKTPOABUIaTENbHbIE UCTIOJTHUTENIEHBIE MEXaHH3MEI,

4.Perynupyolye opraisl ¢ THEBMAaTUUECKUMHE U THPABIHUYECKUMH MCIIOIHHTEILHEIME MeXaHu3Mamu. X Ha3sHaueHue,
KOHCTPYKIIMH, IPUHINI A€HCTBHUS, 00IaCTH IPUMEHEHHSL.

5. beckoHTaKTHOE H3MEPEHHE TEMIIEPATYPhL. Y CTPOMCTBO M IPHUHIAI JEHCTBHS ONTHYECKOTO, (POTOITEKTPHYECKOTO H
CYMMapHOTIo (paayaudoHHOro) nupoMeTpoB. O61acTh UX MPUMEHEHU.

6. OcOOEHHOCTH U3MEPEHHMS TEMIIEPATYPBI KUAKOro MeTajuta. [IpaBuia TeXHHKH G€30MacHOCTH | M0KAPHOH 6e3011acHOCTH IpH
9KCIUTyaTalui NpubOpoB UM H3MEPEHUs TeMIIEPATYPhI.

7. Ilpumepsl aBTOMATHYECKOM 3alMTHI: 3allMTA IEKTPOIBUTaTeNel OT eperpeBa i KOPOTKOTO 3aMBIKAHMS, HyJIeBas 3aLIuTa,
aBapuUiHOE OTKIIIOUEHHE TPOJUIEHHBIX MPOBOJOB MpH 00pPEIBE.

8. Cucremsl aBromatnueckoit curnanuzanuu (CAC). Ux cTpykTypa, BHIBI 4 OCOOEHHOCTH.

9. Cpencrpa TEXHOJIOIHYECKOH CHTHANU3ALHHU, IPHMEPbI IPAKTHYECKHX CXEM.

10. Cucrembl nucTaHIMOHHOM Nepejaun nokazanuii. O6mas xapaKTepucTHKa, napaMmeTpsl ¥ 06J1acTh IPUMEHEHHS.

11. Beibop Tuna perynsaTopa Ha OCHOBAaHHH OPHEHTHPOBOYHBIX CBEEHHMH 06 06BEKTE peryIMpOBaHMS.

12. TIpumenenune 3BM npu npoeKTHPOBaHHH TEXHOIOTHYECKOro MPOLECCa U3rOTOBJIEH S OTIMBOK.

13. Ponb MEKPOIPOLECCOPOB B yCTPOHCTBAX ABTOMATHYECKOTO YIPaBIEHHsI, POOOTOTEXHUKE U TMOKMX MPOM3BOJICTBEHHBIX
cucTemax.

14. IIpumepsl IPUMEHEHHS MHKPOIIPOLIECCOPOB B YIIPABJICHUH JIMTEHHBIM IIPOM3BO/ICTBOM.

15. KoMIiiekCHbIE aBTOMAaTHYECKHE IMHUH I IPOU3BOJICTBA OTJIMBOK B MECYaHbIX (opmax.

16. O6mue npeAcTaBIeHUs O KOMIUIEKCHBIX aBTOMATHYECKUX JIMHUSIX.

17. CBs3b MeXKTy OTAETLHBIMH YCTPOHCTBAMU HOTOYHBIX JIMHHMA M TPAHCIIOPTHLIMA MEXAHU3MAMH.

18. ABTOMaTH3aLMs CHIELHATIBHBIX CIIOCOO0B MPOU3BOICTBA OTIMBOK

19. CoBpeMeHHBIE NOCTHKEHHUS B 00JIaCTH MEXaHH3ALMH U aBTOMATH3ALIMH JIMThS I10]] IaBJIEHUEM, B KOKMIIb U 10
BBIIIABJISAEMbBIM MOIEIISIM.

20. OuucTHbIE ¥ (PUHMIIHEBIE ONEPAlMH IIPH CHEHANBHBIX CII0C00aX JIMTH Ha COBPEMEHHOM 3TaIlle ¥ MEPCIEKTHBEI KX
aBTOMAaTH3AIMH.
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BbinosiHeHHe KypcoBOro
MPOEKTA

30

PazpaboTka TeXHOIOrHYECKOro NPoLecca H3roTOBJIEH s OTIHBKH
XapakrepHcTUKa TUTOM JeTamu. Beibop crocoba JuThs, THITa TPOU3BOICTBA, BHIOOD
CIUIaBa H T.J.

KoncTpynposanue MoaenbHo-1uTelHOM ocHacTki. Hasnauenne ykinonos. Beibop
MarepHala

Pacuér npunyckos. OnpejenieHue MacChl OTJIUBKH

KOHCprnpOBaHHe 3JIEMEHTOB JIMTHUKOBO-IIUTAIOIIEH CUCTEMBI.

Pacuér anmemenTOB JIMTHHKOBO-TIUTAIOIIEH CHCTEMBL.

CocraBnenune yepTexa 3JI€MEHTOB JTUTEHHON (POPMEL

IIpurorosieHue pOPMOBOYHBIX M CTEPIKHEBBIX cMeceil. M3rotosienune Gopm u crepikHeii

Pacuér rpysa. Onpezienesne Heo6X0JUMOTr0 KOJIM4ecTBa (POPMOBOYHOM ¥ CTEPIKHEBOH
cMecei.

CocraBnenue ueprexa OTIHBKH.

Pacuér nmxtel. CocraBnenue 6ananca Merauia.

IlnaBka u 3anuska Metaia B hopmy. BeiOuska, 06py6ka, 04ucTKa H TEpMHUECKast
00paboTKa JIUThA

Cocrasiienue yeprexa cobpanHoi Gopmsl

CocraBiieHHe KOMIUIEKTA TEXHOJOIHYECKHX KapT

KonTposis kauecTBa 1 MEpONPHATHS N0 NPEIYIPEXACHHIO U UCTIPaBJIeHue 1e(eKTOB
JIUThA.

Oxpana Tpyia U OKpY)Karolen cpe/bl.

B2 N (RN B NN B RN NN N

MJIK 01.05 PacueTn 0CHOBHBIX
TeXHUKO0-I)KOHOMHYECKHX
noKazareJieil IPOH3BOACTBA
OTJIHBOK

W
=}

Tema 2.1. OpranusanuoHHbIE U
9KOHOMHYECKHE OCHOBBI
MPOHM3BOJICTBA.

Copaep:xanne.

1 | Oprann3anus Kak 00beKT ynpaBJ/ieHHs.
IloHATHEe, mNpHU3HaKM M 3aKOHBI oOpraHu3auud. OpraHu3alMOHHBIE IPOIECCHL
Opranu3alnoHHas CTPYKTYpa U e BU/bL. BHEIUHs M BHYTPEHHSIs Cpe/ia OpraHu3aluHy.

2 | Ilpeanpusrue.
Texnuko-npoussBojacTeenHas 0aza npeanpusaTusi. TeXHONOrWYECKHE IPOLECCHI.
PaGouee mMecTo U ero opranusanus.

47




HYTH ONTHMH3AIHH 3aTPAT HA MPOH3BOACTBO.
3HayeHue ceOECTOMMOCTH H NyTH €€ OIITHMH3alluH. anaBneHHe 3aTpartaMHd Ha
IPOHU3BOICTBE.

Mexanu3m uenoo06pa3oBaHus HA NPOJYKIMH NPOMBINLIEHHBIX NPeANPUITHIL.
[lenoBas nonuTuka opranusanuu. Llenu u sransl uenooGpasosanus. 1lenoobpasyiompme
(axroper. MeToas! popMupoBanus LEHBL. DKOHOMHYECKOE COIEPIKAHUE IIEHBI. BH/IBI
ueH. Mexanusm peIHOYHOTO LieHOO0Opa3oBanus. LleHoBas cTpaTerus opraHu3aiyy.
YipasieHu€e IICHAMHU.

®opMupoBanHe (PHHAHCOBBIX PE3Y.JIbTATOB JeATENLHOCTH MPEANPHATHS.
CymHocTs npubbuig, €e HCTOUHHKHU U BUJIBL. DaKTOPBL, BIUSIONINE HA BEIUYUHY
npubbuH. QyHKIKE M poJik PUOHUIH. Pactipenenerue 1 UCnonp30BaHke NPHOLLIH.

IlnanupoBanne JeATeJbHOCTH OPraHU3alHu (NpeANPHATHS).

3anaum, NPUHIMIIBI U METOBI IUTAHUPOBAHUSA

Buel nnaHoB, pa3pabaTsiBaeMbIX Ha NPENPUATHH

MeToauka pacuéra TOBapHOM, BAJIOBOM U peali30BaHHOM IPOIYKIHH
InanupoBanye NPOU3BOCTBEHHOM IporpaMMbl. [IpOU3BOACTBEHHAS MOLIHOCTE
IpeANpUITUS

IInanupoBanue nokasarenel 1jaHa 1o Tpyay U Kajapa

IIpakTHUyeckue 3aHATHS.

4

Pacuer (uHAHCOBBIX pe3ynbTaTOB JESTENBHOCTH NPEANPHATHA M IOKasaTenei
pPEHTabENTBLHOCTH.

1.CracremaTnyeckas npopaboTKa KOHCNEKTOB 3aHATHH, y4eOHOW M JONMONHHTENBHOM IMTEparyphl (MO BOIpOcaM K
naparpadgam, riasaM y4eOHBIX IOCOOU#t, COCTABICHHBIM IPENOAABATEIEM).

2. TlomroroBka K NpakTHYECKMM paboTaM C MCHOJIB30BAHHEM METOJUYECKHX pPEKOMEHAluil MpenojaBaTens,
IPaKTHYECKHX paboT, OTYETOB U MOATOTOBKA K UX 3all[UTE.

TemaTHKa BHEAY/IMTOPHOH CaMOCTOATENbHON padoThbI:

1. Opranu3anus oniaTel Tpyia Ha NPEANPHSTHH

2. W3nepikku MpoM3BOJCTBA M PEATM3ALIAN IPOAYKIHH

3. DuHAHCOBBIE PE3YJIBTATHI AESTEILHOCTH IPEANPHUSITHS

4. VHBecTMIMOHHAS MMOJUTUKA NPEIIPUSTHSL.

18

MJK 01.06 Odgopmaenne
KOHCTPYKTOPCKOMH U
TEXHOJIOrHY€eCKOH
AOKYMEeHTALHH

Coaep:xanue

30
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Tema 6.1 PazpaboTka geprexa
OTJIHBKH

Benenue. Tpebosanus cranaaproB ECKJI, ECT/I. OcHOBHBIE [TOJIOXEHUSI.
Koncrpykropckasi, TEXHOIOTHYECKas JOKyMEHTAusA. BH/BI JOKYMEHTOB.

Pa3paborka yepremxa oTIHMBKH

I"'padpuueckoe BeIOTHEHNE 2IEMEHTOB JIUTEHHOM (popMbl U oTiusku ['OCT

3.1125-85. U3obpaxenue npunyckos. M3o6paxenne Benu4auHbl MpHIycKoB. M300pakenue
TEXHOJOIHYECKOro npumycka. M3obpaxkenne Ha yeprexke OTIMBKH OTBEPCTHH, BIIA/HH,
nopuyrpenud. Texnuueckue ycnosus. I'padudeckoe nuzo0paxeHne 0CTaTKOB IMUTATENEH,
npubbuieii. Texuuueckue TpeboBaHMs YepTEKa OTIMBKH.

Tema 6.2 Pazpaborka yeprexa
3JIEMEHTOB JIUTeHHO0Hi GopMbI

PaszpaboTka yepre:ka 3J1eMeHTOB JUTEHHOIl (popMBbIL.

Hasnauyenue koqM4ecTBa OTIHBOK, H3rOTABIMBAEMBIX B OJHO#M uTeiiHON (hopMe.
Ha3snauenue nonoxeHus OTIMBKY B JUTEHO#N Gopme mpu ee cOopKe (H3rOTOBIEHUH U
sanmuBke). HazHaueHue nosepxHocTei pazsema nutedHoM GhopmMbl 1 Moaenn. Haznauenue
OTBEPCTHH, BBITOYEK U MOJIOCTEH, BBIMOIHAEMBIX JTUTheM. Ha3HaueHue napaMeTpoB U HOpM
TOYHOCTH Ha M3rOTOBJICHHE OTIUBKY. HazHayeHue NpunmycKoB Ha MEXaHUYECKYHO
obpabotky oriuBkH. M300paxenue npumyckoB. HazHaueHHe TEXHOIOTHIECKHX
npuiyckoB. I'padmueckoe n3o0pakeHue CTEpIKHEH, pa3beMa CTePIKHEBBIX SIIUKOB,
HanpasjeHue HaOUBKM CTEPXCHs, HallpaBJIEHUE BBIXOMA ra30B U3 crepxHs. Haznauenue
KOJIMYECTBA CTEPXKHEH JIJIsl U3rOTOBIECHHS JTUTEHHOM (OPMBI, HX I'PAHUII, a TAKXKE IT'PAHUIL
CTEPIKHEBBIX 3HAKOB MoJieJiel U crepikHel. M3o0paxkenue 3HaKa CTEP)KHS C TPUMEHEHUEM
€ro pa3peiBa Y CTaHOBJICHHE Pa3MEPOB 3a30POB MEXY CTEPHKHIMHU U JTUTEHHOM (HOPMOii.
HasnaueHue rpaHull XOJIOAUIBHHKOB U HX 3HAKOBBIX yacTeil. Ha3HaueHue JIMTHHKOBO-
MUTAIOIEH CHCTEMBI, €€ PACIIOIOKEHHE, C YKa3aHUEM MECT M0/IBOJa K OTJIMBKE.
["'padmyeckoe n300pakeHHe IHTHUKOBO-IIATAIOMIEH cucTeMbl. HazHaueHune u 0603HaYeHHnE
JUTEHHON yCanKy, HEyKa3aHHBIX JIMTEHHBIX pajnycoB. BenuunHa, HanpaBleHue U
pacrnionoxenue GopMOBOYHEIX YKIOHOB. HazHaueHune mMarepuana MOAEIbHO-CTEPIKHEBOTO
KoMmIjiekTa. BeiOop ¥ Ha3HaueHue TUTEHHOM ycaaKu B 3aBUCHMOCTH OT POJia 3aIMBaeMOro
cruiaBa. M3obpaxeHue sxepebeex B popme U 0003HAYEHHE JIMTHUKOBO-ITUTAIOIIEH CHCTEMBI.
I"paduueckoe n3obpaxkenue npubbLUICH.

Tema 6.3 Pazpaborka geprexa
dbopmel B chope.

Paspa6orka ueprexa ¢popmsl B chope

Huxnsis nonydpopma. Bepxusis nonydopma.. Bentunsinmontbie kaHansl (HAKOJIbI).
Omnpeznenenyie ONTUMATBHOTO PACHOIOKEHUS OTIMBOK B (hopme Pacrionoxenue
JUTHUKOBOM CHCTEMBI U APYTUX TEXHOJOrHYEeCKUX dj1eMeHToB [locienoBaTensHOCTD
coopku (opmsl. Pazmeps! onok B cBery. OdopMiieHHe BHYTPEHHUX MOJOCTEH OTINBKH
cTepXKHsMH. TexHUYecKHe yCIOBHSI.
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Tema 6.4 Odopmiienue
TeXHOJOTHYeCKHX JOKYMEHTOB.

@opMbl M NpaBuJIa oopMiIeHHs TeXHOJOTHYeCKHX nmpoueccos JuThsa. [OCT 3.1401-
85.

ITpousBoscTBeHHEBIH nporece. TexHonoruveckuii mpouecc. TexHonoruyeckas oneparnus.
Texnonornyeckuit nepexon. [lpasuna 3anucu onepanuii 1 nepexoioB B JIUTHE.
Texnonoruyeckas kapra. Kapra THnoBoro (rpynmnoBoro) TeXHOJIOTHYECKOT0 IMporecca
(KTTIL, KI'TII). Kapra equnuusoro texsonorudeckoro npoiecca (KETIT). Kapra
TEXHOJIOTUH U3roToBIeHHU PopMmbl. Kapra TeXHOIOrHH U3rOTOBICHUS CTEPIKHSL.
Mapupyrras kapra. OnepanroHHas KapTa TeEXHHYecKoro konTpois. Kapra acku3os.
BenoMocTs OCHACTKH.

Texnonoruueckue UHCTpyKUMH. OcHOBHBIC paszensl. Tpebosanusi k odpopmienuio TH.
HopMOKOHTpOIIb TEXHUYECKOH JOKYMEHTAIHH.

Tema 6.5 Odopmiienue
KOHCTPYKTOPCKOMH
AOKYMEHTAIIHH HA MOJEJIbHO-
CTepKHEeBbIe KOMILIEKThI.

Odopmiaenue KOHCTPYKTOPCKOH  JOKYMEHTALMH Ha  MOJEIbHO-CTEP/KHEBBIE
KOMILIEKThbI.

I'OCT 3212-92. OcHoBHBIE BHIBI OCHAaCTKH. DOpPMOBOYHBIE YKJIOHBI MOJEIHLHOIO
xomiuiekta (I'OCT 3212-92). [Ipunycku Ha nuTeinyio ycaaky. @PopMOBOYHEIC YKJIOHBI Ha
obOpabarbIBaeMBbIX MMOBEPXHOCTSAX OTIMBKH. POPMOBOYHEIC YKJIOHBI Ha HeoOpabaThIBaeMbIX
NOBEPXHOCTSX OTJIMBKH. BpicOTa HM)KHMX BEPTHKAJbHBIX 3HAKOB crepikHed. JlnuHa
FOPH30HTAJIIBHBIX 3HAKOB CTepikHed. (DOpPMOBOYHBIE YKJIOHbl Ha 3HAKOBBIX YacTsX
cTep)kHel. 3a30pbl MeX/y 3HAKOBBIMH IIOBEPXHOCTAMH (OpPMBI M CTEpXKHSAMH. 3aMeHa
cTepKHEH ChIpbIMH OosiBaHamMH. Pa3Mepsl OonBaHa (IIMpUHA U BBICOTA) NIPH PACIIOIOKEHUH
B HWXHeH W B BepxHed nomydopmax. Marepuansl, NpUMEHsAEMbIE Il U3rOTOBJICHUS
MOJICIBHOM OCHacTKM M obiacte npumeHneHus. Beibop Mmarepuana Jyisi HW3rOTOBJICHHSA
MOJIETTbHON OCHACTKH.

l'[palcmqecuue 3AHATHH

64

1.CocraBieHue uepTexa OTIHBKH C yKa3aHHEM IPHUITYCKOB Ha 00pabOTKy pe3aHueM.
2. CocraBneHue yepTeska 3JIeMEeHTOB JINTeHHOH (hOpMEL.

3. CocraBnenue yeprexa codpaHHO#H HOpPMBL

4. CocTaBlieHHE ONEPAIMOHHO-TEXHOJIOTHYESCKHX KapT.
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Camocrositeabnast padora npu u3ydeHun MJ/IK 01.06 Ogopmienne KOHCTPYKTOPCKOH M TEXHOJIOTHYECKOH
AOKYMEHTALHH

PaGota ¢ koHCIIeKTOM 3aHATHH, yueOHOH H crielUaIbEHONH TeXHUYECKO! TuTepaTypoH (1o BonpocaM K naparpadgam, riiaBam
yueOHBIX TOCOOHI, COCTaBJIICHHEIM IIPEIoiaBaTesIeM).

[Toaroroeka k 1a00paTOPHBEIM U MPAKTUYECKHM paboTaM C HCNOJIL30BAHUEM METOIMYECKUX PEKOMEHJalMi npeno/jaBarers,
oopmienue naboparopHO-IpaKTHYECKHX paboT, OTYETOB M NOJrOTOBKA K UX 3allIUTE.

TemaTnKa BHeayJHTOPHOH CAMOCTOATEIbHOMH PadoThbI:

1. Buasl rpadudeckoil 1 TEKCTOBOH JOKYMEHTAIUH

2. TpeboBanus mpu ohpopMIEHIH KOHCTPYKTOPCKOMH TOKyMEHTalluU

3.Buner m3nenus. Jlerans, coopounas enunuia. Kommuekcsl. KoMIiekTs.

3. Ilpumenenue u ucnonszoBanue ECKJI u ECT/IL.

4. TOCTsl u cosiepxaHue CTaH/1apTOB.

5. BuIpl KOHCTPYKTOPCKHX JOKYMEHTOB.

6. I'padpuueckast, TexcroBasi U TabaMyHAas KOHCTPYKTOPCKas JOKYMEHTALUS.

8. TabiuuHbIE JOKYMEHTHI.

9. JleBATh TUIIOB JIMHUI, YCTAHOBJIIEHHBIX CTAHAAPTOM.

10. Macmrabbl Ha yMEHBIIEHHUE U HA YBEJIMYEHHUE.

11. TIpaBuiia HaHECEHUS pa3MEPOB.

12. ®opmater 'OCT 2.301-68

13. O6o3HaueHUe HaNpaBIeHUs] HEPOBHOCTH IIOBEPXHOCTH.
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YII 01 YyebHasi npakTHKA

Buawbl pador:

BBITIOJIHEHHE PAa3METKH I10 YepTeKy U 11abJony;

BBIIOJIHEHHE PYOKH B pa3pyOku 3ybuiiom;

ONMJIMBAHHE W 3a4HCTKA 3ayCCHIIEB;

Hape3Ka 3aroTOBKH M3 NPYTKA W JIMCTA, PYYHBIMH HOIKHHIIAMH M HOXKOBKaMH;
Hape3aHue pe3bObl;

coelMHEeHHe JIeTaliel 6oTaMu 1 XO0JIOIHOMH 3aKISnKOH;

CBEPJICHHE OTBEPCTHH 10 pasMeTKe H 1madiioHy.

JIy’KEHUE U nakika

ITocnenoBaTelbHOCTE BEITIOJIHEHHS! KOMITJIEKCHOH paboThl. UTeHue ueprexeit u
O3HaKOMJIEHHE € 3CKM3aMH AeTtaiieil. Beibop Heo6X01MMOro HHCTpYMEHTa,
npucnocodaenuii, 000py10BaHus U MAaTEPUAJIOB JUIs BBINOJHEHHS KOMILUIEKCHOH paboTHI.
ITogroroska pabodero mecra. BoinosineHue ciecapHbix onepaiuii. Kontponb xkadectBa
ciecapHbIx pabot. TexHuka 6ezonacHocTH Tpya.

[Ipumepsn pador:

LENA LR LN~

10.
11.
12

BeinonHeHHE pa3MeTKU Ha THCTOBOM MeETaJlie.

H3roToBnenne Mojeseh ook u3 oruHKoBanHoro gucta h = 0,8mM.
H3roroslieHre METAUIMYECKUX CTEPIKHEN U3 MPYTKa AUaMeTpoM 16 MM.
Hsrorosnenue xepedeex.

M3roToieHne METAINTHYECKUX MOZENEH NPOCTHIX KOHPUTYpaLHid.
M3roTopneHne BHEIIHUX ¥ BHYTPEHHHX XOJIOJUIbHHUKOB.

M3roToBieHne KPrOYKOB /Il M3BICUCHUS MOJIENIU HITH €€ OThEMHBIX HacTei.
H3roTtosnenue TpamMOOBOK.

M3rotoBrieHue JAHIIETOB ISl OTACIIKA GOPM U CTEpPIKHEH.

Usrorosnenue GoOpMOBOUHBIX KPIOYKOB JUIsi OTAEIKH U peMOHTa (OpM.
W3rotoBiieHHE INIaJUIIOK.

H3rotoBieHre BEHTHIBILMOHHBIX UIJI AJIs1 BBIIOIHEHUSI Fa300TBOIHBIX KAHAJIOB B

(opMax U CTEPHKHSIX.

13
14.

H3roropneHue JI0KeueK AJsl OTASIKH | PEMOHTA (1)0pM H CTep}KHEﬁ.
H3roropneHue noIo3KoB IS OTACIKH K pPEMOHTA (l)OpM H CTep)KHeﬁ.

72
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III1 01 Ilpou3BoacTBEHHAS
NpaKTHKA o npoduio
CnenHAJIbHOCTH

- Mooenvnoe omoenenue. Ctpykrypa oTencHus. TeXxHOIOrH4ecKui npouecc
H3TOTOBJICHUS (PEMOHTA) MOJIEJIbHBIX KOMIUIEKTOB. [IpuMenseMoe Mexanuyeckoe
o0opyioBaHHE U HHCTPYMEHT (3NeKTpH(HUIIHPOBAHHBIN, PEeXYLIHi, CTPOra/IbHBIH,
MepHTE/IbHBIH). MeToIbl KOHTPOJIA ¥ CIa4d rOTOBOM MOJENBbHON 0cHACTKU. Bo3MOKHBIH
Opak OTJIMBOK [0 BUHE MOJEIBHOTO OTACICHUA. MeponpusTHS 110 ero IpeLynpekIeHUIO.

-Cmecenpuzomosumenvnoe omoenenue. COCTaB U BUJIbI CMECEH, IPUTOTABIMBAEMEIX B
ornenenun. Kparkuil TexHonoruueckuit npouece. TexHudyeckas XapakTepHCTHKA H BHIbI
npuMensieMmoro obopyaopanus. CreneHb MeXaHU3alMH ¥ aBTOMaTH3alUuH paboT. Y cinoBus
XpaHEeHHUs1 ¥ BH/bI IPUMEHACMBIX MaTepHannoB. CucTeMa CKIaupOBaHHs, IOAIOTOBKH U
nepepaboTkH (POPMOBOYHBIX MaTEPHAJIOB, a TAKKe yuéTra U BbiZlaud. TeXHHYECKHE
TpeboBanus, mpeabsipisieMble K (OpMOBOUHBIM U cTepiKHEBBIM cMecsiM. [lopsanok orbopa
npod, cucTeMa KOHTPOJIS 332 X0J0M TEXHOJIOTHYECKOro npouecca. TpancnopTupoBaHue U
XpaHeHue cMecei. Bo3aMoxHbBIN Opak OTIIMBOK 110 BUHE CMECETIPUTOTOBUTEILHOIO
otzenenusi. MeponpusTHs 1o ero npeaynpexiacHHIo.

-Cmepoicnesoe omoenenue TeXHONOTHYECKUI MTPOLIECC H3TOTOBJICHUS CTEPKHEH. Buib!
MPUMEHSIEMBIX CTEePIKHEBbIX SIIMKOB. CriocoOkl u3roroBnenus crepkHel. Texnuyeckue
TpeOoBaHMUs, IPEABbABIAEMBIE K CTEPKHAM. MeTO/1bI KOHTPOJIS KauyecTBa CTEPIKHEH.
KoHTponbHO-U3MepuTeIbHbIE TpUOOpsl. Moeu HCIIONb3YEMbIX CTEPXKHEBBIX MAIlIKH;
TEXHAYECKAs XapaKTePUCTHKA. Y CTPOMUCTBO U IMPUHIMI pabOThI CTEPIKHEBBIX MALIKH.
Vupounenue crepxHeil. Crioco6sl pemoHTa crepixHeil. [IpuMensieMble nacThl, 3aMa3Ky,
3aTHPKH U 1p. TpaHcmopTHpOBaHKE W XpaHeHHe cTepiuHed. Bo3aMoxHbIH Gpak OTIMBOK 110
BUHE CTEPIKHEBOTO OTAeeHUs. MeponpusiTHsi 110 ero MnperynpexkIeHHUIO.

-DopmoeoUHO-3ANUE0YHO-6b1OUGHOE omOeienue. TEXHOIOTHYECKHH IPOLECC U3TOTOB/ICHUS
¢opm. CreneHb aBTOMaTH3aMK 1 MeXaHU3aluuK padboT B otaeneHuu. CriocoOsl
ytotHeHus. OnoyHas ocHacTka. TexHuueckue TpeboBaHHs Ha H3rOTOBIECHHE JIMTEHHBIX
(hopM: TBEPIOCTH, IJIOTHOCTh HAOMBKHU, Ia30MPOHUALIAEMOCTD, IIPOYHOCTH U T.1. Mojenu
UCIIOJIb3yeMBIX (POPMOBOUHBIX MALIMH; TEXHUYECKAs XapaKTepPUCTHKA. Y CTPOHCTBO U
npHHIEI paboThl HopMOBOUHEIX MaIUH. CriocOOB! H3rOTOBICHUS KPEIUICHUS U
BeHTHJISAIMH (opM. [IpuEMBI NpoBepKH NMPaBUILHOCTH YCTAHOBKHU CTEPIKHEH NPH HOMOLIH
mabaonos. Crioco6w! ussneyenus moaeneil. Kontpons ornedarka. PeMonT, cbopka u
Harpyxenue popm. I[Ipumensemble 3a1MBOYHBIE YCTAHOBKU M KOBILH, HX YCTPOMCTBO.
Cnoco6b1 TpaHCIIOPTHPOBAHHS KUAKOTO MeTajula. TexHuueckue TpeboBaHus 10 3aIMBKe
MeTajuia B (popMmbl. TexHUuecKas XapakTEpPUCTAKA K MOZENM BBIOMBHBIX YCTaHOBOK.
TpancnoprtHble onepanuu. Bo3MoxkHbIH Opak OTIMBOK 110 BUHE @opmonggﬁo—sannnoqﬂo-
BBIOMBHOTO OT/AENICHUs. MepOonpHusATHs 110 €ro NpeaypeKIeHUIO.
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4. YCJIOBUSA PEAJTIM3AILTUU [TPOI'PAMMBI ITPO®ECCUOHAJIBHOI'O MOV JIA
4.1 TpeboBanus K MUHUMAIIEHOMY MaTepHAIbHO-TEXHHYECKOMY 00ECIIEUEHHIO B CIIEAYIOMEH PENaKIUHU:
Peanu3anust nporpamMmbl JUCHUIIMHBL TpeOyeT Haiuuus ydeOHOro kabuHETa METAILTypPrH4ecKOro
MPOM3BOACTBA, KaOMHETa TOIUIMBA M Iedeif, nmaboparopum MmertamnoBejaeHus, JlabopaTopusi TEXHHYECKHX
cpencTB o0y4enus, CiiecapHble MacCTEpPCKUE. MEXaH000pabaThIBAIOIMKUX MAaCTEPCKUX
OcHaieHHOCTH KaOuHeTa TomuBa M mmedei: 15 crtomos, 30 cTynmeB, QOcKa, MEPEHOCHOH IPOEKTOpP, IKpaH,
HOYTOYK, JIOKaJIbHas BEIYUCIIUTENBHAS CeTh C JIOCTYIIOM K pecypcaMm cetu ViHTepHer
OcHameHHOCTh KabHHeTa METAUTYPrHYecKoro mpou3BoIcTBa: 15 cTonos, 30 cTynabeB, 10CKa, IPOEKTOP, SKPaH,
HOYTOYK, JIOKaJIbHasi BRIMUCITUTENbHAS CETh C JOCTYIIOM K pecypcam cetd MHTepHET
OcHaneHHOCTH JJaboparopus MetawioBeaeHns : Jlaboparopuoe obopynopanue: MUM —7 — 1 mt., «bromam»-1
IIT., MEKPOCKOII OHOIOrHYeckuii — 1 ., mpecc bpunenns — 4 wr., npecc PokBemna — 5 mrt., mxad ynpaBieHus
— 1 mT., CTAaHOK MOMUPOBATBHBINX — 1 1IT., CTAHOK NUTHGOBATBHEIA — | MIT., CTEHA MeKTPUUIIMPOBAHHBIN — 1
INT., HAXAAK — | mT., Habop MukponutudoB — 7 mT., My(enbHbIE NEYH — 5 MIT.
OcHameHHOCTh JIabopaToOpuM TEeXHUYECKUX cpeAcTB oOyuenus :24 croma, 48 cTynwseB, J0CKa, MPOEKTOP,
komneiotep — 1 mr., Tpubyna. Office Professional Plus 2010, cuer-paxtypa Ne Tr036229 ot 03.08.12; AxT
npenocrasnenus npas Ne Tr045687 or 03.08.12Windows 7 Professional and Professional K x64, norosop Ne
43-12/1670-2017 ot 01.12.17
OcHaIeHHOCTh CIIECAPHBIX MACTEPCKHX, MEXaHO00pabaThIBAIOMMX MACTEPCKUX: YUaCTOK TOKAPHBIX CTAHKOB.
VYuactok ¢pe3epHbix crankoB. CiecapHas MacTepckast CO CTallHOHAPHBIMU BepCTaKaMH.
4.2 IlepedeHn pekoMeHAYeMbIX Y4eOHBIX H3XAHHI
OCHOBHBIE HCTOYHUKH:
1.Tutos H.JI. Crenanos FO.JI.. TexHONMOrus MTUTEHHOTO MPOU3BOACTBA: YUeOHUK JUISA
CPeIHHX CIelHaTBHBIX yUeOHBIX 3aBeIeHUH. — H3JaTeNbCTBO «AnbsaHce» 20191,
2.Yepurmmes E.A., EBnamnueB A.A. TexHOIOrus TUTEHHOTO MPOU3BO/ICTBA.
OAOQO H3parenscTBo BEIcmas mkomna, 2012
3. MuxaiinoB JI.IL., Bonmun A.H., I'pabne A.H. Ileun murefiHBIX 1exoB, 2-0€ u3H., cTep- Crapbrid
Ocxon: THT 2017r.
3.Crenanos FO.A., Banaumun I'.®., Peidkur B.A. TexHomorus TuTeHHOro MpoU3BOACTBRA: YUeOHUK
1t By3oB/Ilox pen. FO.A. CrenanoBa. — M.: MammusocTpoenue,1983r.
6.Crenanos 0. A. u ap. TexHonorus JUTeHHOro NMpou3BoAcTBa. CrienHanbHbIE BUIbI THThA.
Vyebuuxk s By30B. — M.; Mamunoctpoenue, 1983r.
7.MetamwtoBenenue: yueOHuK s TexHUKyMOB/A.U. Camoxouxuit, M.H. Kyasasckuii,
T.M.Kynsasckasu ap. — M.: Metamnyprus,1990r.
8.Heboraros 10.E., Tamaporckuii B.1. CnenuanbHbie BUABI TUTRA: Y4eOHOE mocobue.
—M.: Maumuroctpoenue, 1975r
9.I'.IL. Honotos, E.A. Kongaxos. [leun u cyiuia TUTERHOrO MPOU3BO/ICTBA:
YyeOHuk s TeXHukyMmoB. — M.: Mammunoctpoenue, 1990r.
10. 3apybun, A.M. Texuomorus GopMOBOUHBIX MaTepuanoB. OCHOBHBIE METOABI KOHTPOJIS Ka4uecTBa
(hOpMOBOUYHBIX MAaTEPUANOB M cMmecell [DaekTpoHHBIH pecypce] : Meroauueckue ykazanus / A.M.
3apy6un, O.M. Casoxuna, E.C. O3epoBa. — DnextpoH. maH. — Mocksa: MI'TY um. H.D. baymana,
2017. — 42 c¢. — Pesxxum noctyma: https://e.lanbook.com/book/103461. — 3arun. ¢ sxpana.
11.[Tuxynos, M.B. OcHOBBI TeOpHH TUTEHHBIX MPONECCOB: KPUCTAIUIA3ALMS CIIIABOB [DIEKTPOHHBIH
pecypc] : yuebnoe mocodme / M.B. [luxynos, A.H. KonoBanoB. — DmekrpoH. man. — Mocksa:
MHUCHUC, 2015. — 91 ¢. — Pexum goctyma: https://e.lanbook.com/book/69762. — 3ar. ¢ sxpaHa.
12.Ten, D.b. IlpoH3BOACTBO OTJIIMBOK K3 CTAIM U UYyryHa : METOJUKa pacyera H
ONTHUMH3AIMA COCTaBa HIMXTHI MPH IUIABKE JUTEHHBIX CTaled W YYTYHOB [DNEKTpOHHBIH

pecypc] : yuebnoe mocodme / D.b. Ten, T.A. baznoBa. — DmextpoH. naH. — Mocksa :

MHUCHUC, 2016. — 136 c. — Pexum moctyma: https://e.lanbook.com/book/93683. — 3ar. ¢

JKpaHa.

JononaurtensHas

1JIureiinsie hopmoBoOUHEIe MaTepHanbl: @OPMOBOYHBIE CTEPIKHEBBIE CMECH M OKPBITHS:
CripaBOYHHUK AH. bonmur, HW. [MasbimoB, C.COKykoBckuifi @ 1p. — M.:

Mammunroctpoenue, 2006r.
2.Morunes B.K., Jlee O.1. CnpaBounuk mureimuka. - M.: Mamunoctpoerue, 1988r.
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3. KypmtomoB u xp. JluteliHoe NMpOM3BOACTBO I[BETHBIX M PEIKUX META/LIOB: Y4eOHOe
nocobue i By3oB.— M.: Merauryprus,1982r.
4 Camoxoukuit A.H., Kynssckuii. JlaGopatopHble paloTel IO METALIOBENCHHIO H
Tepmoobpabotke  YuebGHoe mocobue. - M.: MammuHoctpoenue, 1981r.
5. JIumannkui A.M.Texronorus usersoro autbs/ [lox o6m. pea. A.A.Sluesko. — M.:
Mammuroctpoenue, 1986 r.
6. IIBetHOE MuThe: CnpaBounuk / [Tox pen. H.M. IN'anguna. — M.: MammHaOcTpoeHue, 19891
7. Mareuenko U.B., Tapckwuii B.JI. O6opynoBanue THTEHHBIX 1EXOB: Y9eOHUK IS CCY30B. —
M.: MammsOCTpOeHue,1 985
8. AxcenoB I1.H. O6opynoBanue TUTEHHBIX IIEXOB: yueOHUK IJI1 BY30B. — U311, 2-€,
nepepab u gom. - M.:Mamunoctpoenue, 1977t
9.Caconos B.S1. CnpaBounuk 1o nuteifHoMy npou3BoacTBy. — M.: MammnocTpoenue, 1985r
10.Tutor H.J[. OcHOBBEI aBTOMAaTH3allMH JIMTEHHOrO IPOM3BOJCTBA WU BBMYUCITHTENHHAL
TexHuka. —M.: MammHOCcTpoer#ue, 1983T.
11.I'OCT 3212-92 MojiensHbIe KOMILIEKTEL. - (KaOUHET)
12. TOCT 3.1401-85 ®@opmbl ¥ mpaBuiia 0QOPMIECHHUS TEXHOJIOTHYECKHX IIPOIECCOB JTHTHS.-
KaOuHeT
13.3.1125-85 IlpaBuna rpaguueckoro BHIIOTHEHHS 3JIEMEHTOB JIMTEHHBIX (GOPM U OTIUBOK -
KabuHeT
14T0CT P 53464-2009 OtnuBku U3 METAUIOB M CIUIaBOB. J[OMyCKHM pa3sMepoB MaccChl H
TIPHITYCKA Ha MEXaHUYECKYI0 00paboTKy
15.Jonotos I''I1., KonnakoB E.A. KoHCTpyKIHs B pacdeT 3aBOACKHX reded. [leun muTeHHBIX
1exoB: YueOHHK I TeXHUKYyMOB. — M.: Mammnuoctpoenne, 1990r.
16.MactprokoB b.C. Temnnorexnudyeckue pacyeTsl IPOMBIIUICHHBIX Tedei: Y4yeOHoe nocobue
JUTS TEXHUKYMOB. — M.: Metaiuyprus, 1972 .
17.MactprokoB b.C. Teopus, KOHCTPYKIIHH H pacdeThl MeTAIyprHYecKHX redei. - M.:
Mertamnyprus, 1986. - T.2: PacueTsl MeTa/LTypruueckux rnedei
18.Kpusanaun B.A. ®umamonos FO.I1. Teopus, KOHCTPYKIIHME H pacdeThl METAJLTyPrudecKux
neueii, - M.: Meramnyprus, 1987.
[Tepuoauyeckue u3IaHus:
1. XKypnan «bubnnorexa mUuTeRImMKa»
2. «Jlureiimuk Poccun»
3. T'azera «Poccuiickas razeray
4 «ObnacTHas razera»

WurepHeT-pecypce:

Poccuiickuii caifT nuteinmkos http://rsl.npp.ru/

Wndpopmannonno-crpaBoynas ciayx6a «Llearpudopm» www.infoua. com.
HNutepuer-npencraputenscTBO "Komnanuu ABant" www.avantcom.ru.
Undopmannonno-noruckonas cucreMa «Ilepserii MammuuoctpouTensublii [Toptam» www.lbm.ru.
Wuadopmanuonnblii KHIXKHEIH mopran www.infobook.ru.

Hndopmanuonno-nouckosas cucrema OBO.RUnosanne www.obo.ru

W e

4.3. O6mue TpeGoBaHUS K OpraHU3alliyd 00pa3oBaTeILHOrO Mpolecca

Peanusanus mporpaMmbl MOIYJsl MpeAIosaraeT o0s3arellbHyI0 Y4eOHYI0 NPaKTHKY MO MOIyH9EHHIO
npodeccuoHaNbHBIX HABBIKOB Ha Oa3e adopaTopuu 00pa3oBaTeIbHOrO yIpEKICHHU.

O06s3aTebHBIMU YCIIOBUSIMH OCBOCHUS MIPOrpaMMbI PO eCCHOHATBHOTO MOIY IS SIBISETCS YCIEIIHOE
OCBOCHHE CIEMYIOIMUX IUCIUILTHH: «Maremarukay», «Ouzuka», «Mupopmarukar, «MHbDOpMaALHOHHEIE
TEXHOJOTMM B  [podecCHOHANbHOH  JedTenbHOCTH»,  «TeXHOIOrMyeckue  IpoLeccsl B
MatuHoCcTpoeHun», «TexHuueckas MexaHukay, «OCHOBHI MeTalLloBeNeHUs», «MaTepuaioBeneHrey,
«Oxpana Tpyma», «be3omacHOCTH JKH3HeAEATENbHOCTHY, «MeTponorus, cragiapTu3anus U
ceprudukanusny, «[Icuxonorus obueHUs».

OO0s3aTeIbHBIM  YCIIOBHEM JIOTIycka K Yy4eOHOM mnpakTuke (10 MOJYyH9eHHIO MIpodecCHOHATIBHBIX
HaBBIKOB) B pamKax mpodeccuonansHoro Moayist [IoaroroBka u BeileHHE TEXHOJIOTHYECKUX TIPOLIECCOB
IIaBKH, JIUThS M TPOW3BOJCTBA OTJIMBOK M3 YEPHBIX M I[BETHBIX CIUIABOB SIBJIAIOTCS: MENHIIMHCKOE
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3aKTIOYEHHE O COCTOSHHMH 3J0POBBS, HHCTPYKTAX MO TEXHHKE 0€30MacHOCTH, IpaBHia BHYTPEHHETO
pacmopsiika.

4.4. KagpoBoe obecrieuenne 06pa3oBaTeIbHOIO Ipomecca

TpeGoBaunss K KBaJdHPUKANHH [eIArOrHYecKuX (HHKEHEPHO-NEeJaroru4ecKux) Kaapos,

obecrneYHBaMKUX 00yYeHHe M0 NPOecCHOHATBLHOMY MOAYJIIO:

HAJIM4YHe BBICIIEr0 MPO(ECCHOHATPHOr0 00pa3oBaHUsl, COOTBETCTBYIOLIETO TNPOQUIIO MOIYJIS

[ToAroToBKa M OCYILIECTBIIEHHE TEXHOJIOTHYECKHX MPOLIECCOB M3TOTOBIICHHS CBAPHBIX KOHCTPYKIIMH H

cnenanbHOCcTH JIuTeiiHOE MPOU3BOACTBO.

TpeGoBaunsa K KBaAMH(UKAIHH MeJarorHiecKHX KaJpoB, OCYMIECTBISIOMMX PYKOBOICTBO
NPaKTHKOH

HKeHepHO-TIeJarOrMYECKHid  COCTaB: HAM4Yhe COOTBETCTBYIOHIEro 0Opa3oBaHHs IO TNPOQHIIO
CIEeNHATBHOCTH.

Macrepa: HaJH4YHe COOTBETCTBYIOMEro 00pa3oBaHHA MO0 NPOPUII0 CHENHAILHOCTH, HATHIHE S—

6 xkBaJHPHKANHOHHOrO pa3psia, ONBIT JEATEALHOCTH B OPraHH3alMAX COOTBETCTBYIOMIEH

npodeccHOHANLHOH cdephl.

O6s3aTenbHas CTXUPOBKA Ha MPOGMIBHBIX MPEINpPUSTHIX (B OpraHu3anusax) He pexe 1-ro pasa B 3
roja.
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS ITPOPECCHOHAJIBHOT'O MOAY.JIA
(BUJA TIPOPECCHUOHAJIBHOU JEATEJBHOCTH)

H3TrOTOBJICHHS OTIIHBOK.

[IK 1.4. YcranaBiuBarh U
OCYIIECTBIATH PAllMOHATbHBIE
PEKHUMBI TEXHOIOTHYECKIX
olepalyi U3roTOBJICHUS OTIIHBOK.

PaiyoHaibHO ycTaHABIUBATE U
OCYIIECTBJISTH PEKUMBI
TEXHOJIOTHYECKHX ONeparui
H3rOTOBJIEHHMS OTJIMBOK HA JIUTEHHOM
00opy10BaHHH.

[IpaBunbHO BEIOHpaTh 060pyJ0BaHHE
JUTSL TPOU3BO/ICTBA OTIHBOK.

[K16. Odopmmes @  gdmam
KOHCIPYKTOPCKYIO ¥ TEXHOJOTHHECKYEO
JIOKYMEHTAITAFO o JMTEHHOMY
TIPOVBBO/ICTBY.

CootBetcTBHE 0O(POPMIICHHUS
KOHCTPYKTOPCKOM JOKYMEHTAILUH
I'OCT 3.1401-85, 'OCT 3.1125-88

PesyabTaThl ®opmbI M MeTOABI
OcHOBHBIE TOKA3aTe/IH OLEHKH
(ocBoenHbIe npodeccHoOHAIbHBIE KOHTPOJISA H
pe3yJbTara
KOMIIETEHIHH) OLIEHKH
[IK 1.1. Beibupars wucxogusie | CooTBETCTBHE BEIOPAHHBIX HCXOIHBIX
MaTepHansl  JUIi  [POW3BOJCTBA | MATEPHAJIOB TEXHUYECKUM TPeOOBaHUIM
OTJIHBOK. I'OCT 2138-91, I'OCT 3226-93
ITK 1.2. AnanusupoBaTh cBoicTBa U | BepHOe olpeniesieHue CTPYKTYPhI
CTPYKTYPBI METAILIOB U CILIABOB METaJLJIOB U CILIABOB.
BepHoe Ha3zHadeHHE BHA KpamiduxanuoHHbI
TepMO0OPabOTKH OTIIMBOK. 74 JK3aMeH ¢
IIK1.3.  Bemonusate  pacuérsl, | BepHOE BEHIIOIHEHHE pacyeTOB IIPH peLieHueM
HeoOXxonuMbie mpu  paspaboTke | pa3pabOTKe TEXHONOTHUECKUX IPaKTHYECKUX
TEXHOJIOTUYECKUX IPOLECCOB | MPOIECCOB H3TOTOBICHHUS OTIMBOK 3a1a4

IIK 1.5. PaccuuaThIBaTh OCHOBHEIE
TEXHUKO-3KOHOMHUYECKHE
MIOKAa3aTeNy IIPOU3BOJICTBA OTIMBOK

BepHeIii pacueT TeXHUKO-
9KOHOMHUYECKHX ITOKa3aTeneH
IPOU3BOJCTBA OTJIMBOK, BEPHBIH BBIBOJL
0 PaMOHATBHOCTH MPEITOKEHHBIX
MEPOIPUATHH.

DKcnepTHas OleHKa
oopmienus u
Hpe3eHTaluH
noprdoiuo paboT u
JIOKYMEHTOB IO
pe3ynbTaram
[IPOU3BOACTBEHHOM
OPaKTHKH

@opMBI ¥ METOIBI KOHTPOJS M OLECHKH pE3yJIbTaTOB OOyYEHMs JIOJDKHEI

MO3BOJIATh MPOBEPATH Y
00y4aromuxcst He TONBKO ¢hOpPMUPOBAHHOCTE MpodecCHoHaTbHEIX KOMIIETEHITHN, HO M Pa3BUTHE O0IIUX
KOMIIETEHIIHH H 00€CIEeYnBAOINX HX YMEHHH.

®opmbl H
PesyabTaThl
OcHoBHBIE IOKA3ATEIH OLEHKH METOAbI
(ocBoeHHBIE 00mMMUeE
SSm——— pe3yJbTara KOHTPOJIA H
OLIEHKH
VYyacrue B npod. OpHeHTalHOHHON Wutepnperanus
OK 1. ITorumaTth CyIHOCTb H pod..op . prip
i JIeATeNLHOCTH, THSIX OTKPHITBIX ABEpEH, | pe3yJbTaToB
COLMAIBHYIO 3HAYMMOCTh CBOEH %
% IPOBEJICHHE H YYaCTHE B TEMAaTHYECKUX | HaOmroAeHui 3a
Oynymeit npodeccuu, NposBIATE K
Z ¥ = KJTACCHBIX Yacax, BBICTYILICHHE Ha JIEATEIbHOCTHIO
Hell yCTOWYMBBINA HHTEpEC.
KOH(epeHIuAX, yJacTHE B ONMMIHUAAaX | oOydaronerocs B
OK 2. OpraHu3oBEIBaTh Bri0op u npuMeHeHHe paniOHaIbHbIX rpoiecce
COOCTBEHHYIO JEATENBHOCTbD, METOJOB H CIIOCOOOB peIICHHS OCBOEHHUSA
BBIOMPATh TUIIOBHIE METOIbI U npodeccuoHaTbHBIX 33124 B 00JaCTH o0Opa3oBaTenbHO
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CIIOCOOBI BHIMOTHEHUS
npodeccHOHABHBIX 3a/1a4,
OLIEHUBATh UX 3(PPEKTUBHOCTE U
Ka4yeCTBO

JIUTEHHOT O MIpOXA3BOACTBA.
CBOCBpCMEHHOCTB coa4yu OTYETOB,
JK3aMC€HOB H 3a4€TOB.

OK 3 [IpuHMMATH pelleHus B
CTaHJAPTHBIX U HECTaHAAaPTHBIX
CUTyalusX ¥ HECTH 3a HUX
OTBETCTBEHHOCT.

Pemienue ctaHaapTHEIX U
HECTaHIapTHBIX MPOodeCcCHOHANBHBIX
3a1aq B 00/1acTH TUTEHHOTO
IPOM3BOICTBA

OK 4. Ocy1ecTBiaTh MOUCK U
HCIIOTb30BaHMe HHOpMAIIHH,
HeoOxoauMoi 1 addekTHBHOrO
BEINOJTHEHHS MTPO(eCCHOHATBHBIX
3a1a4, Mpo(eCCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHSL.

S dexTuBHBI TONCK HEOOXOIUMOH
nHpOopMaITHH;

HCIIOJIb30BaHUE PA3THUYHBIX
MCTOYHUKOB, BKIIOYAs NEKTPOHHBIE.

OK 5. Ucnonb3oBath
UH(OpPMAIHOHHO-
KOMMYHHKAIUOHHBIE TEXHOJIOTHH B
npodeCCHOHATBHOM NeITENLHOCTH

Hcnone3oBanue KOMITBHOTCEPHBIX
nporpaMm M IOHCK HH(I)OPM&HHH B
HHTEPHETE Ha O(IJHIIHaJ]BHBD{ H
CIICHATH3HPOBAHHBIX caiftax.

OK 6. PaboTtaTe B KOJUIEKTHBE H
KoMaHze, 3pdeKTHBHO 0OmaThCs C
KOJIJIETaMH, PYKOBOJCTBOM,
NOTpeOUTEISIMHU.

VYenemHoe B3aUMOAEHCTBHE C
o0y4aronmuMucs, MpenojaBaTeisiMH,
paboTomaTessMu B Xoze 00ydeHus,
obecrnieynBaroIiee Ka4eCTBEHHOE
BBITIOJTHEHHE 33J1a4.

AZIEeKBaTHOCTE BEICHHUS QHAJIOra C
KOJIJIEraMu; COOITIOZIEHHE STHYECKHUX
HOPM.

OK 7. Bpatb Ha cebs
OTBETCTBEHHOCTH 32 pabOTy WIEHOB
KOMaH/IbI (IO TYHHEHHBIX),
pe3yNbTaT BBIIOJIHEHUS 3aJaHUH.

YcranoBneHHE NapTHEPCKUX
MCHXOJIOTHIECKH KOM(OPTHBIX
OTHOIIEHUH C KOJIJIEraMH,
CTIOCOOCTBYIOIIHX TTOBBIIEHHIO
s¢dextuBHOCTH Tpyaa. CamoaHamus u
KOPPEKIIHSI Pe3yIbTaTOB COOCTBEHHOM
paboTEL

OK 8. CamocTosATENEHO
OIIpeNeNATh 3a1a49H
npo¢ecCHOHATBEHOTO U
JTMYHOCTHOTO Pa3BUTHS,
3aHHUMATHCS caMo0Opa3oBaHueEM,
OCO3HAHHO [JIAHKPOBATh
MOBBIIICHAE KBATHDUKALIHH.

Oprasu3anus caMoCTOATEIBHBIX
3aHSTHH [IPUA U3YYECHUHU
npodecCHOHATBHOTO MOYJIs, YCIEIHOE
HalucaHue KypcoBsix padot u BKP.

OK 9. OpHeHTHPOBATELCH B
YCIIOBHSIX YaCTOH CMEHBI
TEXHOJIOTHH B IpodeccHoHanbHON
JESTEIbHOCTH

AHaH3 HOBBIX TEXHOJIOTHE, HOBOTO
BBICOKOTIPOMU3BOIUTENEHOIO
aBTOMATHYECKOT0 000pyIOBaHHA.

1 IporpamMmel
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