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1. IOACHHUTEJIBHAA 3AITHCKA

Iles b BCTYNHTENBHOTO HCIBITAHHSL.
Onenka ypoBHs OCBOEHHs IIOCTYIAIOIMM KOMIIETEHIHH, HeOOXOAUMBIX JIJisi 00y4YEHHs 110 MArHCTePCKOi
nporpamme

®opma, NPOAOKATEIbHOCTH NPOBEACHUS BCTYNHTEILHOr0 HenbiTanus. Kpurepuu onenusanns.
BerynurensHoe ucnbITaHKE 110 HATIPABICHUIO MTOATOTOBKH IPOBOAUTCS B MUCBMEHHOM (hopMme.
[IponomKUTeNbHOCTE BCTYMUTEIBHOTO HCIBITAHMS — 120 MUHYT.

OK3aMeHalMOHHbIH Ouner conepxuT 10 3amanmii. B ciyuae mpaBuibHOro 0TBETA MOCTY A0 OIyYaeT
KOJIMYECTBO OasioB, COOTBETCTBYIOLEE HOMEPY BONpoca. Pe3ynbTaToM OLeHUBaHUSI paboOThI ABJIAETCS
cyMMa 0aJuIoB, IIOJTyYEHHBIX 3a IPaBUIIbHEIE OTBEThI HA COOTBETCTBYOIINE BOIPOCH! MHCEMEHHOM paboTHL.
Cucrema O1leHHBaHUS MUCBMEHHOI'O BCTYMUTEIBHOTO HCITBITAHMS:

1 Bompoc — 10 6amwios;

2 Bompoc — 10 6amios;

3 Bonpoc — 10 Gannos;

4 Bompoc — 10 6amnos;

5 Bompoc — 5 GasLios;

6 Bompoc — 5 OauIoB;

7 Bompoc — 10 6aoe;

8 Bonpoc — 10 6amnog;

9 Bonpoc — 15 6annos;

10 Bompoc — 15 Hamos.

PesynpTaTsl BCTyUTENBHBIX HCIIBITAHUH oneHuBaroTes 1o 100 GanbHOM miKase.

MunuManeHel  TPOXOAHOM Oail, MOATBEPXKIAIOIMH YCHEIIHOE TIPOXOXKICHHE BCTYIHUTEIbHBIX
UcIbITanui, cocrapuseT 40.

Ilpu paBencTBe 6aI0B B pEHTHHIOBOM Psily IPHOPUTET OTAAETCS KaHIUIATY ¢ GoJiee BBICOKAM CPEIHHM
OasyioM JUIIioMa.

Hepeqeﬂb npuna,r:memﬂocreii, KOTOpPBIC HOCT}’H&IOH.{Hﬁ HMEET IIPaBO IMPOHECTH B aYJTHTOPHIO BO BpEMs
MPOBEACHHKS BCTYIIUTEIBHOI'O UCIIBITAHWA: PYYKa, KapaHJalll, TacTHK, HCHpOFpaMMpreMBIﬁ KaJIbKYJIATOP.

AHHOTALIUSA

IIporpamMma nocTyIseHus B MaruCTpaTypy Mo HarpasjieHuio « MeTautyprus» 6a3upyercs Ha JUCLUIIIHHE,
KOTOpas ABJIAETCA BAXKHOHN COCTABIISAIOLIEH IIPOrpaMMbl 00ydeHust OakanaBpoB.

JlMcuMIIMHA COCTOUT M3 CAMOCTOSATENBHBIX YacTel:

1. Metamnyprusi 4€pHBIX METAILIOB.

2. Metanyprus 1BETHBIX METAJLJIOB.

3. TexHosorusi MUHEPAILHOTO CHIPH.

4. Tennodusuka MeTaLTy prudeckux MpoIeccos.

5. TexHOMOTHS THTEHHBIX TPOLIECCOB.

6. @yHKIIHOHAIIBHBIE MATEPHAIBI U TOKPHITHSL.

7. O6paboTKa META/LIOB ¥ CILIABOB JIaBIEHHEM.

8. Cpapka u naiika MeTaJljIoB.

9. MerannoBeieHue LIBETHBIX U APAroleHHBIX METAILIOB.

10. MeHeKMEeHT KauecTBa B METAJLTY PriH.

11. AHanuTHYECKUH KOHTPOJIb KauyecTBa MPOIYKIHH METAJUTYPrHYECKOrO IPOU3BOICTBA.

12. CoBpeMEHHBIE METAIUINYECKHE MATEPHAIbl i HHKHHUPHHT

13. MHOrOKOMIIOHEHTHBIE HAHOCTPYKTYPHPOBaHHbIE MOKPBITHS. HanoMmeHKu

JucuunimHa HOCUT KaK TEOPETHYECKYIO, TaK U NPAKTHYECKYIO HANPaBICHHOCTh B 00JIACTH COBPEMEHHBIX
TEXHOJIOTHH M 00O0pyJOBaHHs METATyprH4ecKoro MPOM3BOJCTBA, a TaKKe Haubolee MPOrpecCHBHAIX
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METO/10B IPOM3BOACTBA 3ar0TOBOK M A€Tallell MauH 06paboTKOH JaBleHHEM, TUTHEM, CBapKoi u T.1. OHa
MPaKTHYECKHU ABIISETCS (yHIAMEHTOM JUTs CIICIUAIBHOMN TEXHOIOTHYECKOM OATOTOBKH.

YACTb 1 META'IYPIHA YEPHBIX META/I/TOB

Pa3zoen 1. Obugue eonpocel npouzeo0cmea yepHslx memaanos u cnaagoe /la, 16/

Victopust U poiib METALTyprud B pasBUTHH HMBHIM3aluK. COBPEMEHHOE COCTOSHUE M IyTH Pa3sBHTHSA
METaJLTypruyeckoro MpOU3BOJACTBA. TeXHONOrHYeckas CXeMa COBPEMEHHOTO MeETALIyprudecKoro
NPEANPUATHS C IIOTHBIM TEXHOJOTHYECKHM LIUKIIOM.

Paszoen 2. Iloozomoeka pyo k nnaexe u npouszeoocmeo uyzyna /la, 16/

2.1. Celpple MaTepuajbl, NpPUMEHSEMbIe TPH IPOM3BOJCTBE YEPHBIX METamIoB. JKele3Hble pPybI:
ompesiesieHne, kiaccuukaius, oneHKa Ka4ecTsa.

2.2. IloaroToBKa yKeIe3HbIX Py K JOMEHHOM IIaBKe. ATJIOMepalius.

2.3. Ilpoune nomennoi neun. OCHOBHOE H BCIIOMOTaTEIbHOE 060Dy I0BAHKE.

2.4. Jlomennpli ponecc. Boccranopienue OKCHIOB B JoMeHHOM neyn. OGpa3oBaHue UyryHa U IUTaKa.
Pasoen 3. Ilpouseoocmeo cmanu /la, 26, 36/

3.1. Knaccudukamus craneil. Brnusame cocraBa Ha kadecTBO cramd. CYIIHOCTh CTAJeIUIABHIBHOIO
npou3BocTBa. CriocoOb! MPOM3BOICTBA CTAIH.

3.2. OcHOBHBIE peakIMH CTaleIUIaBHIBHOTO NpousBojcTea. IllmakooGpaszosanue. CocTaB M cBoifcTBa
CTaJICIIAaBH/IBbHBIX [IJTAKOB M UX POJIb B TEXHOJIOTHYECKOM ITPOIECCE.

3.3. Marepuansl, HCIOIb3yeMble IPH TPOU3BOJCTBE CTAIM: CTPYKTYpa M COCTAB METAILTONIMXTEL,
MCTOYHUKM KHCIOpOAa, HuIakooOpasyiomue Mmarepuanbl. TpeOoBaHHA K IIMXTOBBIM MarepHanaMm M
TEXHOJIOI'MH, UCIIOIb3yEMBIe ISl TOATOTOBKM HX K IIJIABKE.

3.4. KonseprepHoe mpou3BojcTBo crajtu. Ofiiee ycTpoicTBO 0OCHOBHOTO 060pyaoBanus. HopMaTHBHBIH
LUKJI KOHBEPTEPHOH IJIABKH.

3.5. MapreHoBckoe mpou3BOACTBO cranu. Cxema pabOTBl M YCTPOWCTBO OCHOBHBIX HJI€MEHTOB
MapTeHOBCKOM meun. CxeMa paboThl # 0COOEHHOCTH TEXHOJOIMH BBIIJIABKH CTAJIH.

3.6. DiexTpocTalemIaBuibHOe Mpou3BoACTBO. Kiaccmpukanus crnocoGoB NPOM3BOACTBA CTAMH C
UCIIOJIb30BAaHUEM 3JIEKTPHYECKON IHEPTUHU. Y CTPONCTBO TYTOBBIX AJICKTPOIIEUE.

3.7. MeTo/ibl BBIIIABKY CTAJIM B OCHOBHOM IyroBoii anektporieun. [lepenas 1ernpoBaHHbBIX OTXOOB B
nyroBoit neun. OCHOBHBIE IEPHO/IBI TUIABKY, MX 3a/1a4H.

3.8. Bueneunas oGpaborka cramu. Llenmu u MeTons! 06paboTku. Packucienue u nerupoBaHue CTajlH B
KoBure. CriocoObl OTCEYKH IITaKa 10 X0y BBITYCKa MeTaJllla U3 CTaleIUIaBHIIbHOrO arperara. [Ipumenenne
HENTpaIbHBIX ra3oB /1 00paboTKH KUIKON CTAIH B KOBILIE.

3.9. Jlecynbypauus cTajii ¢ UCHONb30BaHHEM CHHTETHYECKHX ILIAKOB, TBEPABIX M MOPOIIKOOOPA3HEIX
cMecei. Biustaue 06paboTiu Ha Ka4eCcTBO rOTOBOIO METAJLIA.

3.10. BakyymupoBaHue )UIKOH CTaau B KOBIIE: CIIOCOOBI X TEXHOJIOTHH, IIPUMEHAEMOe 000pyI0BaHHeE.
BiusHue BakyyMHpOBaHHS Ha Ka4ecTBO rOTOBOro merauia. KommsekcHas o6paboTka MHIKOH CTATH B
KOBIIIE.

3.11. HempepsIBHBIE CTANCIIABHIBHBIC MIPOLECCH: BAPHAHTHI TEXHOIOTMUECKUX CXEM H TPHMEHSIEMOTO
obopynosanus. CoBpeMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS.

Paszoen 4. Ilonyuenue ciumkos u 1umsix 3a20MoeoK 4epHbvlx memanos /la/

4.1. OGopynoBanue st pasnuBKy cTaqu. CriocoOs! paznuBky craau. CpaBHEHHE MOKa3aTesel pa3uBKH
CBEpXY U CH(POHOM.

4.2. CtpykTypa cTanpHOro ciutka. Kpucrammyeckas 1 XuMuueckas HEOJHOPOHOCT. SIBIEHHE YCa/IKH.
4.3. HempepsiBHAs pa3snuBKa cTamy. TeXHOIOIHS U IPEUMYIIECTBA HENPEPHIBHON pa3IuBKy. Byl Mamuy
HEIPEPBIBHOTO JTUThS 3aIOTOBOK.

PEKOMEH/IYEMAA JINTEPATYPA K HACTH 1

a) OCHOBHAf JIHTepaTypa

la. BockoGoiinukos B.I'. u ap. O6mias metamtyprus. - M.: Meramtyprus,1995. - 480 c.
0) JonoHHUTEILHAS JIHTEPATYpa




16. Meramnyprus gyrysa / Ilox pen. F0.C. FOcduna. - M.: Akanemknura, 2005. — 628 c.

26. IToBomoukwuii J1.51. Pommn B.3., Peicc MLA. 1 ap. DieKTpoMeTauiyprusi CTaiu U GpeppocIuiaBos. - M.:
Mertamnyprus, 1984. — 567 c.

36. Kabmykoseknit A.®., Momyanos O.E., Kabiaykosckas M.A. KpaTkuii cripaBodHuK 3/1eKTpocTaIeBapa.
- M.: Meraiutyprus, 1994. - 352 c.

YACTb 2. META/UIYPI'HA IIBETHBIX METAT/IOB

Pa3zoen 1. Ocnosot 2udpomemannypzuueckux npoyeccoe (Illpoussodcmeo 3onoma) /1a/

1.1. Knaccnuxamus MmeTtamtypradeckux nporeccoB. CTpaHsl — OCHOBHBIE NPOM3BOIMTENH 30JI0TA.
Wcropus co3anns npousBocTBa 30/10Ta. VICTOYHUKH CHIPBSI LIS TIPOU3BOICTBA G1arOPOJIHBIX METAILIOB.
DopMBI HAXOKACHUS 30JI0TA B CHIPbE.

1.2. JIoObr4a pyzsl M MOATOTOBKA ee Kk nepepaboTke ['paBUTAlMOHHBIE CIOCOOBI U3BICUCHUS 30JI0TA U3
py/Jibl. AMaJIbraMalliOHHOE U3BJICYEHHE 30J10Ta U3 PYIBL.

1.3 Inanupoanue 30510TOCOAEPXKAMMX pyA. OGOpyI0BaHUE JUIS POBEACHHS THAPOMETATYPrHYECKUX
npoLeccoB Beiienenue 30510Ta M3 IMAHMCTBIX pacTBOpOB. TexHuKa Ge3omacHOCTH TpH paboTe ¢
[IMAHUIAMH.

1.4, AQdunax aparoneHHBIX METAUIOB. DIEKTPOJIH3 30J10TO-CepeOPAHBIX CIUIABOB. AHOAHBINA M
KaTo/Hpl mpomecchl. KOHCTPYKIUsS 3J1eKTpOau3HOM BaHHBL. OCHOBHBIE TEXHUKO-3KOHOMHYECKHE
nokasare deKkTponusa. OOIye 3aTpaTsl pecypcoB Ha MPOU3BOJICTBO 30JI0TA U3 PYIbL.

Pasoen 2. Oxkucaumenvrnas nupomemannypzus (Ilpouszeodcmeo meou) /1a/

2.1. Ucropust pa3BUTHS MHPOMETALTYPrHE MeTautypruu Meau. CBOMCTBA MM M OCHOBHBIE 0BNACTH
npumenenus. O6bembl npou3BoAcTBa. DopMBI HAXOXKACHHUS MEH B 3eMHOM Kope. Knapk menn. MeHsle
MecTopoxjieHus. Jlo6brda Me1HO# py/ibl. MeHble KOHIIEHTpATHL.

2.2. OcHOBHbIE XUMHYECKHE B3aUMOJIEHCTBHS PH MUPOMETAILTY PrHYECKOH mepepaboTke Chipbs. OGKHT
¥ IJIaBKa MEJHLIX KOHLUEHTPATOB Ha IITEHH.

2.3. TIposyKThl OKMCIMTENbHOM MIABKY CYTbOUIHBIX KOHUEHTPATOB M MPHHIAIE PabOTHI IUIABHIIBHBIX
arperatoB. OKHCIMTENIbHOE KOHBEPTUPOBAHUE MEIHBIX INTEHHOB. Y TMIM3ALMA CEPHHUCTHIX OTXOSIIHX
rasos.

2.4. DnexrponuTuyeckoe pahuHupoBanye Meu. OCHOBHBIE SIEKTPOXHMHUYECKHE peakiuy. KoncTpykims
JJIEKTPOJIN3HOM BaHHBI.

Paszoen 3. Boccmanogumenvnaa nupomemannypzua (Ilpouzeodcmeo ceunua) /1a/

3.1. CeippeBas Oaza CBHHIIOBOIO IPOM3BOJCTBA U MOTpeOIeHHE CBUHIA. BHIB XUMHYECKHX COETMHEHHI
CBHHIIA B ChIpbe. TeopeTuueckue OCHOBBI BOCCTAHOBHUTEILHON CBUHIIOBOH TIITABKH.

3.2. ArnoMepupyiommii OKMCIUTE/IbHBIH OOKHI KOHLEHTpaTa. XMMHYECKHE PEakKIUH arjoMepariiy.
KoHceTpyKius arnoMaIinHel.

3.3. XuMUYECKHE PeaKluu MOJTydeHHs YePHOBOIO CBHHIA U IPHHIMI paboThl MAXTHOH meun. IIpsmast
nepepaboTKa Cy1b(pUAHOrO KOHIIEHTpaTa Ha Y4ePHOBOI CBUHELL.

3.4. PapunupoBaHHe 4YepHOBOrO CBMHIIA OT Pa3sHOOOpasHbIX mpuMeceil. O6pasoBaHHe M yHaNeHHE
NPOMIPOAYKTOB, aKKyMyJHPYIOIUMX Tpumeceil. BosjelicTBHe CBHHIIOBOrO MPOM3BOJACTBA Ha
OKPY’KaIOILYIO Cpejy.

Pasoen 4. Inexkmpomemannypzun (Ilpouszsodcmeo antomunusn) /2a/

4.1. CpoiicTBa alIOMUHHA ¥ €0 NpUMEHEHHE. MUHepallbHble HCTOYHUKH ISl IPOU3BOJCTRA ANTIOMUHHA.
XUMHYECKHE COCJIMHEHMS QIOMMHHMS B pyAaX. DJIEKTPOXHMHYECKHE MPONECCHl  IMOIyYCHHS
METAUIHYECKOTO ATIOMUHHUSL.

4.2. Ilpon3BozcTBO rMHO3eMa crocobom baliepa. BrimenaunBanye GOKCHTOB MIETOYHBIMA PACTBOPAMH.
OcHOBHBIE peakLuy, MOBECHUE PHMECEH.

4.3. ObopynoBaHKe /ISt CTIEKAHHMS ¥ BBILIEIAYHBAHUS. DIEKTPOIUTHIECKOE TIONYUEHHE METALTHIECKOTO
amoMHHUSA. KpHOMUT-TIIMHO3EeMHBIE PacIlIaBbl.

4.4. KoHCTpyKuusl 57€KTPONH3EPOB H NpPHHIMI HX paGoThl. AHOAHBIA »(QekT. Pacxon aHOmOB
notpe0JieHne dIeKTpuyecTBa. BosielicTBIE aTIOMHHHEBOTO [IPOU3BOJICTBA HA OKPYIKAIOILYIO CPE/Ty



Paszoen 5. IIpouszeoocmeo éonvghpama /a/

5.1. Knaccugpuxaums pexxux meramioB. OCOGEHHOCTH TEXHOJNOIMYECKUX CXEM IPOM3BOJCTBA PEIKHX
MerauioB. OCHOBHBIE CBOHCTBA BoJb(pama M 06nacTH nmpuMeHeHHs. MuHEpaIbl U MECTOPOXKICHHS
BOJb(pama. BCKphITHE IIEENMTOBBIX M BOJIB(GPAMHUTOBBIX KOHIEHTPATOB MIETOYHBIMH pEareHTaMI.
AnnapatypHoe 0OpMIIEHHE TIPOLIECCOB.

5.2. IlepepaboTka MpOIYKTOB BCKPHITHS KOHIEHTPATOB, OYMCTKA PAcTBOPOB OT mpumecei. CrocoGsr
TOJIy4eHHs! BOJIb()PaMOBOMH KHCIIOTEL, TapaBosibhpamMaTa aMMOHHS U BOJIb(PaMOBOTO aHTHIPH/IA.

5.3. TexHomorus mpOM3BOACTBA IOpomIKa Bodbbpama. [TpOM3BOACTBO KOMIAKTHOTO IJIACTHYHOIO
Bosb(ppama. [losnyyenue KpynHoraGapuTHBIX CIHTKOB BOJb(pama 5I€KTPOHHO-TY4eBOH M IYrOBOI
BaKyyYMHOMH IJIaBKOM.

Pa3zoen 6. IIpouzeoocmeo monuboena /a/

6.1. OcHoBHBIE CBOMCTBA MOIUOAeHa U 0671aCTH IIpUMEHeHHs. MUHEpalsl MOJTUGIEHA ¥ MECTOPOK/ICHHMSL.
Crnoco0bl  mepepaGoTKM MONMONEHHTOBBIX KOHIEHTpatoB. IloiydeHne MOJMOIEHUTOBBIX OTapKOB.
AmnmnaparypHoe odopmienue mporeccoB.Briienenne Monubaena u3 aMMHaYHBIX pacTBOpoB. Ilonyuenue
MOJIOJeHOBOrO aHruApuIa. [Ipou3BOACTBO MOTHOAEHOBOTO MOPOIIKA X KOMITAKTHBIX M3IEIHIA.

Paszoen 7. IIpouzeoocmeo manmana u Huobus /a/

7.1. OcHOBHBIE CBOWCTBa TaHTala M HHOOMS, OONACTH NpUMEHEHHs. MUHEpaTbHOE ChIpbe W
MECTOPOXK/ICHH S TaHTana U HuoOus. [lepepaboTka TaHTATUT-KOITYMOUTOBBIX KOHIIEHTPATOB Pa3/IoKeHHEM
IUIABUKOBOM KHCJIOTOM. BCKpBITHE T0MapUTOBBIX KOHIIEHTPATOB XJIOPHPOBAHHEM.

BapuanTbl KoHEHCALMK XJTOPUAOB. AlaparypHoe 0HOPMIIEHHE TIPOIECCOB.

7.2. TlepepaboTka MpPOAYKTOB BCKPBITHSI KOHIEHTPATOB. Pasjie/icHue TaHTana U HHOOWS M OYKMCTKA OT
npuMecei. TexHonorus noyuyeHns MeTauIMuecKoro TaHTaaa i HUOOuUsL.

Pazoen 8. Memannypzua mumana u yupkonus /a/

8.1. OcHOBHBIE CBOHCTBA M 001aCTH MPUMEHEHNUs. XapaKTePUCTHKA PYIHOTO CBIPbs. BoccTaHOBHTEIbHAS
NaBKa HIBMEHHTOBOIO KOHLEHTpaTa. XJIOPMPOBaHHE THTAHOBBIX [UIAKOB, KOHAEHCAIMS XJIOPHJIOB.
AnmapatypHoe — ohopmienre  mpomeccoB. OuMCTKA  TEXHHYECKOTO — TETPaxJOpHAa  TUTaHa.
MaruueTepMIIecKoe BOCCTAHOBJIEHHE TETpAax/IOpuja THTaHa. VomuaHoe paduHMpOBaHWE THTaHA |
HOJIy4EHHE KOMIIaKTHOTO MeTalLja.

8.2. CriocoObl BCKPBITHSI IMPKOHOBBIX KOHIEHTPATOB. BapuauTthl pasieieHHs LMPKOHMS W TadHMS.
MarnuetepMudeckuif ¥ 3NEKTPOTUTHYECKMH CHOCOOBI TOMYy4YeHHS! METaUIMYeCKOro IHUPKOHHSL.
Texnonmorus paduHUPOBAHUS LIUPKOHHSL.

Pazoen 9. Memannypzus pacceannsix peoKux memainoe /a /

9.1. Knaccudpukauus pacCesHHbIX PEIKHX METalIOB, HUX XapaKTEepUCTHKA. [IpUMepsl MOMyTHOTO
M3BJICYCHUS PACCESHHBIX METAJIOB B IPOLECCE INEPEepabOoTKU LBETHBIX METAIOB U OTXOIOB APYTHX
npou3BoACTB. OCHOBHBIE CBOMCTBA repMaHHsA U ero coeauHeHnid. O6nactu npumeHeHus. V3pneuenue
repMaHMsl U3 pasIMIHBIX BUJIOB ChIpbs. Cr1ocOOBI OUUCTKU repMaHms OT MPUMECEH.

9.2. CpoiicTa u o0nacT npuMeHeHus rauus. [lomydeHne rauiieBoro KOHIEHTpaTa IpH MPOH3BOJICTRE
amroMuHusL. [lonyyenne MeTammaeckoro rajus 1 crocoObl ero pahuHUPOBaHUS,

Pasoen 10. Memannypzua paouoakmugHsix u peoKo3emeabHbiX Memaiioe

10.1. Ponp pamuoaktuBHbIX ¥ P3M B COBpeMeHHOM MHPe W B pPa3BUTHH ATOMHOH OSHEPreTHKH
sHepreTHdeckas desonacHocTs Poccuu; TpeGoBanus, NpeabsBIsSEMEIE K S THM METa/lIaM, OCOOEHHOCTH X
MPOU3BOJICTBA, OCHOBHBIC ITPOJIYLIEHTH! B MUpe H P®. Munepainsl, pyibl U KOHIEHTPATHI ypaHa, KHCJIOTHEIE
U IIE/IOYHBIE CMOCOOBI BCKPBITHS, OCHOBHBIE alllaparhl, TEXHHUKa GE30MaCHOCTH ¢ PaaMOAKTHBHBIMH
MmarepuanaMu. MuHepaibl, pybl 1 KOHIEHTpaTsl P3M, oCHOBHBIE CIIOCOOBI BCKPBITHS, HEOOXOIMMOCTB
KOMIUIEKCHOTO UCTIONb30BAHUS CHIPBS.

10.2. DkcTpakuuoHHBIE H COPOLMOHHBIC CIIOCOOBI BBIACNCHHS ypaHa M3 IIyJbIl, COBPEMEHHOE
anmnapaTypHoe Oo(QOpMIEHHE IPOIECCcOB, O0e3BpeXXKHBAHME W YIAICHHE XBOCTOB, 3KOJOTHYECKHE
npoOnemel. IlepepabGoTka HpPOTYKTOB BCKPBITHS MHHEPAIBHOTO CHIpbs P3M, mnpeaBapuTenbHOE HX
pasje/ieHHe Ha OTACNbHBIE TIPYNIBL. OKCTpaKUHOHHblE apUHAKHBIE ONEpaldK Ui [OJIYYEHHUs
COENIMHEHUH ypaHa 4JE€pHOH CTeneHH 4UCTOTEL. OCHOBBI Pa3[ENUTENBHBIX MPOLECCOB IPH MOJTyYEHHE
UHUBUAYaATbHBIX P3M.




10.3 Texuonoruss momydeHuss OKCHAOB, (TOpuaoB, Xnopuaos ypana u P3M. OcHoBbI
METaIIOTEPMUYECKOTr0 BOCCTAHOBIICHHS BbICOKOAKTUBHBIX METAILIOB; MOJIy4eHue ypana P3M;

PEKOMEH/JYEMAA JINTEPATYPA K YACTH 2

a) OCHOBHAf JHTEpPATypa

la. A.B.Tapacos, H.W.Vtkun. Texsosnorus nuserHoit Metautypruu. — M.: Meramtyprus, 1999.
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Unxunupunr, 2005

3a. 3enuxman A.H., Kopurysos B.I'. Meramtyprust peakux MeTamios. — M.: Meramtyprus, 1991

4a. Korusap 10.A., Crpmwxko JI.C. Metamnyprus Gnaropoassix meramwioB. B 2-x Ttomax, M.: Pyaa u
Metassl, 2005

5a. Peyikue 1 paccestHHbIE 31EMEHTBI. XuMus U TexHomorust. Kuura 1: VaeGuuk s Bysos /Koposun C.C.,
3umuna ['.B., Pe3nnk A.M. u ap. M.: MUCuC, 1996.

6a. Typaes H.C., Xepun W.U. Xumus u Texxomorust ypana. M.: Usmarensckuit nom «Pyma m
MeTame»,2006.

7a. A V. Muxaiimauenxo, E.b.Muxmun, [0.b.ITarpuxees Pexko3emensusie MeTamisl - M.: MeTantyprus,
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YACTb 3. TEXHOJIOTHA MHHEPAJIBHOI'O ChIPBA

Pa3zoen 1. BeujecmeeHHbLIL cOCAE U 0602amMUMOCHIb NOJICHBIX UCKONAEMBIX

1.1. Xumunyeckuii, pasoBblii, MUHEPATOrHYECKHH, TPAHYTOMETPUYECKHH COCTAB MUHEPATTEHOTO CHIPhSI
1.2. XapakTepiCTHKa MONE3HBIX HCKOMAEeMbIX [0 MEXaHHYECKOM IPOYHOCTH, a6pa3sMBHOCTH M KPETIOCTH.
1.3. XapakTepiCTHKa MHMHEPAJOB IO IUIOTHOCTH, (OPME M YIPYrOCTH KPHCTAJIOB, MATHHTHBIM,
SIICKTPHYECKHUM, CIIEKTPOCKOMTMYECKUM, PaTHOCKONIMIECKUM, GU3HUKO-XHMUUECKHM, H Ip. CBOUCTBAM.
Paszoen 2. Ilpoueccost u Mawiursl 014 0002aU{EHUA RONCIHBIX UCKONAEMBIX

2.1. Knaccuduxanus nporeccoB oboramenns. TeXHONOrHYecKkoe Ha3HAYEHHE IIOJTOTOBUTEIBHBIX,
OCHOBHBIX, BCIIOMOTaTeIbHBIX MPOIECCOB.

2.2. OcHOBHbIE IIPUHIUIIBI U TEOPETHIECKHE OCHOBBI POLIECCOB pobienus. OCHOBHBIE THITHI APOOHJIOK.
OOGnacTh UX MPUMEHEHUS.

2.3. Teopernyeckue OCHOBBI M KHHETHKA NIPOLECCOB M3MenbueHus. OCHOBHBIE TUIBI MeabHuL. O61acTh
UX TIPUMEHEHHS.

2.4. Knaccudukanus npouneccoB pasjelneHus MOJIe3HbIX HCKOMAEMBIX MO KPYMHOCTH, MX CYIIHOCTb W
TeXHHYECKoe HasHadeHHe. I'poxouyenue. OCHOBHbIE 3aKOHOMEPHOCTH U 3(0()EKTUBHOCTH IPOXOYEHHS.
OcHOBHbIE THIIEI IPOXOTOB. O6IaCTh IPHMEHEHHS HETOABIKHBIX U MEXaHMYECKHUX TPOXOTOB.

2.5. Dunpasnuyeckas knaccuukanus. XapakTepHCTHKA IIPOLECCOB M OCHOBHBIE alNaparhl JUIf
KJIaCCH(HKALMK B BOCXOMAINIEM, TOPH30HTAILHOM IOTOKaX M [EHTPOOEKHOM TI0je B BOAHOM cpeje.
O6nacts MpUMeHEeHNs KJIaCCUUIUPYIOIIUX YCTPOHCTB,

2.6. Jle3unterpanys ¥ NPOMBIBKA MUHEPATBHOTO CHIPbs. XapaKTEPHCTUKA NPOIECCOB JE3HHTETPAIH H
npoMeIBKHA. OCHOBHBIC anaparthl © 00J1aCTH UX IPUMEHEHHS.

2.7. Ilponeccrl rpaBUTallMOHHOrO oborameHns. TeopeTudeckue OCHOBBI, CYNIHOCTh U TEXHOJIOTMYECKOe
Ha3HaveHue npoueccon. Kinaccudukanus npomeccos rpoXoueHus.

2.8. OOoramieHre B TsDKEIBIX cpefax. BHapl cpel U MX TEXHOJIOTHYECKHE CBOWCTBA. XapaKTepPUCTHKA
MPOLIECCOB pasfieNeH s B THKENBIX cpefiaX. OCHOBHBIE anmapaThl ¥ 06J1aCTh MPHMEHEHHS.

2.9. ObGoramenre B MOTOKaX BOJbl HA HAKIOHHOH IUIOCKOCTH. TEOPETUYECKHE OCHOBBI DPa3/IENEHHMSI
MHUHEPAJIOB B TOHKHX [0TOKaX. OcHOBHBIE anmnapatsl. O0iacTb MPUMEHEHHs alllapaToB, TEXHOJIOTHYECKHE
MOKa3aTeNu uX paboThl.

2.10. Ilpomeccel MarHMTHOrO oboramenusi. Pu3nuyYecKre OCHOBbHI MArHUTHBIX METOOB OOOTAICHHSL.
OTKpBITEIE W 3aMKHYThIE MarHUTHbIE CHCTeMbl. [lonurpagueHTHas cpeia. PexkuMbl yaep)KHBaHUS H
u3pniedeHus. [IpAMOTOYHBIN, [POTHBOTOYHBIY W  MOJYNPOTHBOTOYHBIA  PEKHM  CENApalldH.
3aKOHOMEPHOCTH H CEIeKTHBHOCTh MarHUTHOM Cemapalyu.




2.11. Knaccuuxanus u o0mas XapakTepuCTHKAa MArHHTHBIX cenaparopoB. OCHOBHBIE KOHCTPYKIIHH
annapaToB M XapaKTepPUCTHKa IPOIECCOB CYXOH M MOKpOH MAarHWUTHON cemapauiy CHIbHO- |
ciaboMarHuTHAIX pya u MuHepanoB. O6iacTh IPUMEHEHHU.

2.12. Ilpouecchl seKTpuyeckoro oboramenus. PuU3MdYecKHe OCHOBBI M XapaKTEPUCTHKA MPOLECCa.
OcHOBHBIE KOHCTPYKIMH amllapaToB M XapaKTePHCTHKa IPOIECCOB pasJelieHHs MUHEpAIoB MO
SJIEKTPOIIPOBOHOCTH.

2.13. OcHOBHbIE KOHCTPYKI[HH alIapaToB M XapaKTEPHCTHKa IPOLECCOB PpAa3/ICNiCHHus] MHMHEPAJIOB
TPUOOIEKTPUIECKON, MUPO3IEKTPUUECKON U IUAIEKTPHIECKOi cenapaiueit. O61acTh mpuMeHeHus
2.14. Ipouecce pnotanponHoro oboramenus. Gusnyeckas CyIIHOCTb H PA3HOBUIAHOCTH (IIOTALIMOHHOTO
npouecca. OCHOBBI TEOPUH MUHEPAIMU3AIHH 11y3bIPHKOB TPH (DIOTALHHE.

2.15. @noTalMoOHHBIE peareHTHl, UX Kaccu(UKalusa 1 Ha3HaYEHHE.

2.16. Mexanusm JieiicTBHs coOupareneif, akTHBaTOPOB, IEMPECCOPOB, PETYIISTOPOB U IIeHO0GpasoBaTeeii.
2.17. OcHOBHBIE KOHCTPYKUMH ¥ XapaKTepHCTHKA (IOTALMOHHBIX MAIIMH MEXaHH4YeCKOro,
ITHEBMOMEXaHHYECKOTO H ITHEBMATUYECKOTO THIIOB.

2.18. CxeMbl KOJIEKTUBHON U CENIEKTUBHO# (ioTamuu pya.

2.19. Ilpoueccrl xumudeckoro oboranieHns pya. TeopeTudeckye 0OCHOBEI PaCTBOPEHHUSI M H30UPATENTLHOTO
BhIIIETa9uBanus MuHEpaioB. O0macTe npumenenus. Kiaccudukarms mpoeccos.

Pa3zoen 3. Bcnomozamenshsie npoyeccesl

3.1. Hasnauenwe 00€3BOKMBaHHs U IIbUICYJIABIMBAHHS. TeOPETHYECKHE OCHOBBI, XapaKTEPUCTHKA
TMpOLECCOB 00€3BOKMBaHMA JPEHUPOBAHHEM, crymieHueM. Vcmomb3yemoe oGopymosanue. O6nacTh
MpUMEHEHHUSI.

3.2. XapakTeprCTHKa IPOLECCOB 00e3B0XKMBaHUS LEHTpUyrupoBanueM. Mcnosb3yemoe 060py 10BaHuE.
O6nacTh MpUMEHEHHS.

3.3. XapakTepucTuka 1npoieccos o6e3BoxkuBanus Gunsrpanueii. Henonssyemoe o6opynosanue. O6nacts
IPAMEHEHUSI.

3.4. XapakTepucTHKa IpoleccoB 00e3BokMBaHWS cymkoi. Hcmombssyemoe oGopynosanue. O6nacThb
TIPUMEHEHHSI.

3.5. Ilponeccs! 1 anmaparsl JUIsl OYUCTKH CTOYHBIX W KOHAWIIMOHUPOBaHKS 0O0POTHBIX BOJI.

Pazoen 4. Texnonozua KOMNIEKCHO nepepadomxu u 0602auieHUA HOJIEIHBIX UCKONACMBIX

4.1. HazHaueHne TeXHOIOTHYECKOT0 KapTHpoBaHus. Kitaccuukanus oneparmii ¥ CpeIcTB YCPEJHEHHS U
IPEAKOHLEHTPALUH J00BIBAEMOTO ChIPhs H MPOAYKTOB 00OTAIIECHHS.

4.2. XapaKTepHCTHKa OCHOBHBIX THIIOB aIMa30COAEPIKAIINX PY I, POCChinei u anmaszoB. TexHonornyeckue
CXEMbI M PEXKHUMBbI M3BIICYCHHs alIMa3oB U3 PyJl, POCCHINEH M YEpHOBBIX KOHUEHTpaTroB. COpTHPOBKA
amMa3oB. KOMITIIEKCHOCTE UCTIONB30BaHUSI ChIPbst. TeXHUKO-3KOHOMHYECKHUE IIOKA3ATEIH.

4.3. Texnonorus nepepaboTKH U 00OTAIEHHS PY YEPHBIX METAJIIOB.

4.4. KadyecTBeHHass M TEXHOJOTHYECKas XapaKTepPUCTHKAa OCHOBHBIX THIIOB PYJ YEPHBIX METAJLIOB.
Konguuuu Ha pyabl M KOHUEHTPAThl YEPHBIX METAUIOB. TEXHOJOrHYECKHE CXEMBI M PEKHMBI
PYJONOArOTOBKH U 00OTraleHns JKeae3HbIX, MapraHIEeBbIX U XPOMOBBIX PYI.

4.5. Texnomnorus nepepaboTKu 1 oOoraieHus pyl IBETHBIX METAJIOB.

4.6. KauecTBeHHas M TEXHOJOTMYECKass XapaKTEepHCTHKA OCHOBHBIX THUIIOB Py IBETHBIX METAIIOB.
TpeGopanus k Ka4ecTBy KOHIIEHTPATOB ¥ KOMILIEKCHOCTH HCIOJIB30BAHHS ChIpbsi. KOHIUIMK Ha PYIBI U
KOHIIEHTpPAaTHI

4.7. TexHOJIOrHYECKUE CXEMbI M PEKUMBI PYOIOATOTOBKH U 000TallleH st MEAHBIX Py

4.8. TeXHONOrMYECKHE CXEMBI M PEXUMBI PYAONOATOTOBKH U 00OTAIEHHS OJHMETAUIHYECKHX PY /I

4.9. Texnonorus nepepaboTKH U 00OraleHus Py 1 POCCHINEN PeIKUX METAILIOB.
PEKOMEH/IYEMAA JIHTEPATYPA K YACTH 3

1. C. E. Aunnpees, B. A. Ilepos, B. B. 3BepeBuu. [Ipo6Gienne, uzMmenbueHie 4 TPOXOYEHHE IOJIE3HBIX
uckomaemsix. M. Hexapa, 1980, 415 c.

2. A. A. AGpamoB. ®@notanuoHHble MeTO/IbI OOoramenus. Mocksa, Henpa, 1993, 411 c.

3. B. B. Kapamsun, B. M. Kapam3un. MarautHsle ¥ 35eKTpuueckie MeTo sl oboramenus. M., Heapa,
1991, 303 c.

4. b. H. Kpagen. Cnenuanbable 1 KoMOUHHpOBaHHbIE MeTO/IB! oboramenus. M., Henpa, 1991, 260 c.
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5. B. H. Illoxun, A. I'. Jlonarun. I'paBuTanuonnsie Meto bl oboramenns. M., Heapa, 1991, 350 c.

6. I'.I'. Yysanos. OGe3BoxuBaHKe, NbUICYIaBIMBAHIE U OXpaHa OKpyxkawomei cpensl. M., Heapa, 1987,
260 c.

7. B. 3. Kosun, O. H. TuxoxoB. Onpo6oBanue, KOHTPOJIb ¥ aBTOMATH3ALMs 000TaTHTETbHBIX [IPOLIECCOB.
M., Heapa, 1990, 342 c.

8. K. A. Pasymos, B. A. Tlerpos. [Ipoextuposanue oboratutensubix padbpux. M., Heapa, 1982, 515 .

9. CnpaBounuk 1o oboramenuto pya. T. 1-3, M., Henpa, 1993

10. CripaBounuk no o6oramenuto yrieit. M., Hezpa, 1996

11. XKypnamsr: T'opusii sxypran, OOGoramenue pyna, [opHbl HHOOPMAMOHHO-aHATUTHYECKHIT
OronnereHb, Yroib, [[BeTHbIC METAITEL.

YACTb 4. TEIVIO®HU3HKA META/LTYPTHYECKHX ITPOI[ECCOB

Pazoen 1. Mexanuka scudkocmeii u 2azos /1,2/

1.1. OcHOBHBIE CBONCTBA JKHUIKOCTEH M ra30B H HX 3aBHCHMOCTb OT JABJICHHS W TeMmueparypsl. IloHaTHs
HJleallbHON U pealbHOM, HEC)KUMAEMOH U CKMMaeMOH JKUIKOCTH. [ MIIOTe3a 0 CIJIOMHOCTH KU IKOCTH.
1.2. OcHOBHBIE ypaBHEHHS, OIUCHIBAIOLINE BHKCHUE HICATBHON JKHIKOCTH.

1.3. OcHOBHBIE ypaBHEHUSI, ONUCHIBAIONINE IBHIKEHHE PEATBHON KHUIKOCTH.

1.4. JlamuHapHbIA ¥ TYpOYISHTHBIH PEXKUMBI ABIKEHHUS KUIKOCTA U UX OCOOEHHOCTH.

1.5. OcHoBBI TeopuH norpaHuyHoro cios. HasHauenue, ocHOBHas ujesi, 00JaCTh IPUMEHHUMOCTH 3TON
TEOPHH.

1.6. CTpykTypa ruJpOJMHAMUYECKOrO MPHUCTEHOYHOTO MOTPAHWYHOTO CJIOS NPH JIAMHHAPHOM PEKHME
JBWKEHUS pealbHOMN JKUIKOCTH.

1.7. CtpykTypa rMApOAMHAMUYECKOTO TIPUCTEHOYHOIO MOTPAHUYHOTO CIIOS IIPU TypOyIEHTHOM peKuMe
JIBUKEHHUS peabHOM KUJAKOCTH.

1.8. CeobOonHas cTpys, KaK 4acTHBIH Cllydal THAPOJTHHAMHYECKOrO MOrpPaHuYHOro ci1osi. OcoBEeHHOCTH,
OCHOBHBIC 3aKOHOMEPHOCTH, IPUHIIAII pacyeTa.

1.9. Buzsl rujipaBimyeckux mnoteps. IloTepy sHepruu Ha NpeoJoJIeHHe CHII BA3KOCTHOIO TPEHUS M HX
pacyer.

1.10. IToTrepn 3HEprUM Ha NPEOIOICHHE MECTHBIX COIIPOTUBIICHUH W MX Pacyer.

1.11. OcHOBHOE ypaBHEHHE T'HAPOCTATHKH H TPHMEPHI €ro HMCIOIb30BaHMS. Pacuer cum paBieHHs Ha
MOBEPXHOCTb.

1.12. Pacnpenenenue naBieHHs rOpAYMX ra3oB 110 BBICOTE paboy¥ero MpOCTpaHCTBA Teyd. [IpuHImMI
NeHCTBUSA ILIMOBOM TPYOHI.

Paszoen 2. Ilepenoc mennomel Koneexyuei /1,2/

2.1. Knaccuukanus MeXaHH3MOB IepeHOCa TEIUIOTHL. BHIBI KOHBEKTHBHOIO repeHoca. IToHsTHS
TEMJIOOTAA4H | Teljonepeaaun. 3aKoH TermnootTaadn Herotona—Puxmana.

2.2. IndpdepenunanbHoe ypaBHEHHE SHEPTHU U €ro IPUMEHEHHE JUIs PacyeTa TeMmIo0TIauH.

2.3. {uddepeniransHoe ypaBHEHHE KOHBEKTUBHOM TEIIOOTAAYH.

2.4. TlpumeHeHHE TEOPHH IOTPAHUYHOTO CJIOS IS IMEPeHOca TeIVIOTBl MW Macchl npumecH. IlonsTHe
TEILIOBOIO U AU Y3HOHHOTO TIOTPAHHYHOTO CJIOS.

2.5. Pacyer KOHBEKTMBHOW TEMJIOOTAAYH HPH BHIHYKACHHOM JBIKEHUH JXUIKOCTH BJOJb IJIOCKOMH
TIOBEPXHOCTH P JTAMUHAPHOM PEKUME.

2.6. Pacuer KOHBEKTHBHOW TEIUIOOT/AAYU IIPU BBIHY)KJICHHOM JBH)KEHMH JKMIKOCTH BJOJb ILIOCKOMH
HOBEPXHOCTH IIPU TYPOYICHTHOM peiKHME,

2.77. Pacyer KOHBEKTHBHOM TEIIOOTAAYM MPH BHIHYKICHHOM [IBIDKCHHH J>KHAKOCTH B TpyOe mpu
JTAMHUHAPHOM pPeKHME.

2.8. Pacuer KOHBEKTHBHOM TEIIOOTHA4YM IPH BEIHYKICHHOM [BIKCHHH JKMAKOCTH B TpyOe IpH
TYpOYJIEHTHOM pEKUME.

2.9. Ocobennocty mpolecca KOHBEKTUBHOW TEIUIOOTHAYM IIPH CTPYMHOM O0OJYyBKE IUIOCKHX M
IJIAHAPHYECKHUX 3ar0TOBOK.

2.10. Pacyer TennooTnayu npu cBOOOAHON KOHBEKIIHH.
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2.11. BeipaxeHus Juist pacueTa KOHBEKTHBHOM TEIUIOOTAAYM B KPHTEPHATHLHOM BUJIE.

Pasoen 3. Ilepenoc mennomst Mo1eKyAApHOIl menionposoonocmoio /1,2/

3.1. I'nnoresa @ypse. [onsTue TemneparypHoro nosist. Buisl TeMiiepaTypHBIX MOJIE.

3.2. JInddepeHunanbHoe ypaBHEHHE HECTAlHOHAPHOM TEIIONPOBOAHOCTH. IlocTaHOBKA 3ajauu
HECTaIlMOHAPHOM TEIIONPOBOAHOCTH.

3.3. Bubl rpaHUYHBIX YCJIOBHHN JUTS PEIICHHs 3a/lad HECTALMOHAPHOM TEIIONPOBOIHOCTH.

3.4. MeTo/pl penieHus 3a/1a4 HeCTallHOHAPHON TEIUIONPOBOAHOCTH U 06JIaCTh MX IIPUMEHUMOCTH.

3.5. Aunayms o01iero pemenns AMQQepeHIHaIbHOr0 ypaBHEHHS HeCTAlHOHAPHOMN TEIUIONPOBOIHOCTH IPH
IPaHUYHBIX YCIOBHSIX TPETHETO PoOjIa.

3.6. Kpurepuii buo u ero BiuMsHHe Ha TpollecC HArpeBa W OXJIAKAEHHS TeJl. TepMHYECKH TOHKHE W
TEPMHUYECKH MacCUBHbBIE TeJIa.

3.7. PerynapHbif TEIUIOBOH PEXUM M €ro 0COOEHHOCTH NPH I'PaHHYHBIX YCIOBUSIX [EPBOTO, BTOPOTO H
TPETHETO pojaA..

3.8. ITocTanoBKa 3a1a4K CTAIMOHAPHOM TEILIONPOBOAHOCTH.

3.9. CranuoHapHas TEIIONPOBOAHOCTH B ILUIOCKOM OJHO- M MHOTOCIOWHOM CTEHKE NpPH TPAHAYHBIX
YCIIOBUSIX NEPBOTO poja.

3.10. CranmonapHas TEIJIONPOBOJHOCTb B IUIOCKOHM OJHO- W MHOTOCIONHON CTEHKE INpH IPaHUYHBIX
YCIIOBUSIX TPETHETO POAA.

3.11. CrauuonapHasi TEIUIONPOBOAHOCTh B LMIMHAPHYECKOM OJHO- M MHOTOCIONHON CTEHKE IpH
I'PaHUYHBIX YCIOBUAX MEPBOrO poja.

3.12. CranuoHapHas TEIIONPOBOAHOCTh B LMIMHJAPUYECKOH OJHO- W MHOTOCTIOWHOM CTEHKE NpH
T'PAHUYHBIX YCIOBUSX TPETHETO POJIA.

3.13. OcobGeHHOCTH pemIeHHs CTAHOHAPHOW 3aJayd TEIUIONPOBOJHOCTH IIPH TPAHUYHBIX YCIOBUSX
BTOPOT'O pojia.

3.14. Cnocobb1 uHTeHCUUKAIMHE TTPOLIecca TEIUIONEPENaYy U X aHAJIN3.

Paszoden 4. Ilepenoc mennomot usnyuenuem /1,2/

4.1. O0mas XapaKTepHCTHKa [IPOLecca NepeHoca TeIUIOThI H3IyYeHueM. Buibl u3nyyeHus.

4.2. KonuecTBeHHBIC XapaKTEPUCTUKHU IIPOLecca H3TyYeHHS.

4.3. Buipl TyYHCTBIX TOTOKOB U CBSI3b MEXKIY HHMHU.

4.4. 3aK0OH COXpaHEHHUS SHEPTUH JUIs IPOLecca H3TYyUYSHUS B €ro aHajus.

4.5. OcHOBHBIE 3aKOHBI H3Ty4eHHsI aOCOTIOTHO YEPHOTO Tella U MX aHalIH3.

4.6. ITonstue ceporo Tena. 3aKOHbI U3y 4EHHS CEPOTO Tea.

4.7. Bujipl I0CTAaHOBOK 3a/1a4 pacyueTa Telioo0MeHa H3JIyuYeHHeM B 3aMKHYTBIX CHCTEMaX.

4.8. YrioBble KOO UIMEHTHI H3TYYeHUs H UX CBOUCTBA (IS CUCTEM ¢ JIY4ENpo3padHoil cpe 1oit).

4.9. Vrnosble K03()GHLUMEHTH H3TyYeHHS W WX CBOMCTBA (Ui CHCTEM C H3Jy4Yarolie-NOorIomaoeit
Cpenoi).

4.10. Knaccuyeckuii 30HaIbHBIA METO/1 pacyeTa TeII000MeHa H3TyYeHHEeM B CHCTEMaX C JIy4erpo3padHoit
cpenomn.

4.11. OcobenHOCTH MPUMEHEHHS KIIACCHYECKOT0 30HATBHOI0 METOIa pacyera TEII000MeHa U3y YeHUEM
B CHCTEMax C M3JIy4arole-TOTIOMAIOIIeH CPeIoi.

4.12. OcoOeHHOCTH IpPUMEHEHHsI KJIACCHYECKOr0 30HAIBHOTO METOJa /Ui pacuera CIIOKHOTO
(paznaniMOHHO-KOHBEKTHBHOTO) TEIJI000OMEHA.

Paszoen 5. Tennosaa paboma u KoHCmMpyKyuu memaanypzudeckux neqei /1,2/

5.1. Knaccudukanus mpoMBIIIIEHHOr0 000pY10BaHUS C SHEPreTHYECKOM TOUKH 3PEHHSI.

5.2. Tledn xak TexHosoruueckoe obopyaosanue. Knaccupukanus nedeit mo JTUMHTHPYIOIIEMY [IPOIIECCY.

5.3. Cnoco0bl reHepaliy TeTJIOTHI 32 CUET COKUIAHUs TOILIUBA.

5.4. CiocoObl reHepariy TeIIOThI 33 CYET HIEKTPUUECKOM SHEPTHH.

5.5. TemnepatypHBbIe B TEIUIOBBIE PEKUMBI TIeYel POXOHOTO THIIA.

5.6. TemnepaTypHbIe U TEIUIOBbIE PEKUMBI M€YeH MEPHOAUIECKOTO ACHCTBHS.

5.7. Crioco6B!I HCHOIB30BAHUS TEIIOTHI OTXOAIIMX Ia30B H 000pyI0BaHHE I/ X PEaTH3aluu.

5.8. TennoBoii OanaHc reyeii, ero COCTaBICHUE U AHAIIU3.

5.9. TennoBast paboTa U TeIIOBOM GalaHC JOMEHHBIX IIeUeH.
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5.10. Temnosas paGoTa u TemnoBo# GamaHC KHCIOPOIHBIX KOHBEPTEPOB.

5.11. Tennosas paboTa 1 TEIIOBOH OallaHC JAYTOBBIX CTANEIIABUIIBHBIX TICYEil.

5.12. Tennosas paboTa u TEIUIOBO#H OanaHc HarpeBaTeNbHLIX KOJIOIIEB.

5.13. Tennosas paboTa u TerIo0BoO# OajlaHC METOIUYECKHX Teueii TOMKATeIbHOrO THIIA.
5.14. Tennopas paboTa U TEMIOBO# GajaHc METOAUYECKUX TTeUei C MIATAOIMMH OAIKAMH.
5.15. Tennosas paGoTta u TemI0Bo# GaaHe meyeii ¢ KOJIbLUEBBIM MOOM.

5.16. Tennosas pabota u TemioBo# Gananc neyei KOIMakoBOro THIA.

5.17. Tennogas paGota ¥ TenoBoi GanaHc nedei GaeHHOro THIIA.

5.18. Ousuyeckue U IKCILTyaTalMOHHbIE CBOHCTBA OTHEYIIOPHBIX U TEILIOM30JISIIHOHHBIX MATEPHAJIOB.
Paszoen 6. Ocnogsr meopuu ouucmiu 2azoe /1/

6.1. Ilpuunnel nosBiaenus neud B rasax. [omstus ITJK, TTJIB. CoumanbHas 3HAYMMOCTH OUHCTKH
TEXHOJIOTHYECKUX r'a30B.

6.2. CriocoObI CyXoi OUMCTKH ra3oB U 000Dy I0BAHHE /ISl HX PeaTH3aIHH.

6.3. CiocoObI MOKPO# OYUCTKHM Ia30B ¥ 000PYI0BAHKE /IS UX PeaTH3aALNH

6.4. Pabora ocanuTenbHBIX KaMep U 3)(GeKTHBHOCTH OUMCTKH ra30B B HUX.

6.5. Pabota BonsHbIX cKpy06epoB U 3G HeKTHBHOCTS OYHCTKH Ta30B B HUX

6.6. OgncTKa ra3oB OT NBUTH B pYKaBHBIX (UIBTpAX.

6.7. Ucnonb3oBanue 3mMeKTpobHILTPOB IS OYHCTKU Ta30B.

6.8. OuncTKa ra30B JOMEHHBIX [EYEH.

6.9. O4ncrka ra3oB KHCIOPOAHBIX KOHBEPTEPOB.

6.10. OuncTKa ra3oB JAyroBbIX CTANEIIABAIBHBIX ITeYeit.

6.11. OuncTKa ra3oB arjlOMepalHOHHOTO IPOM3BOICTBA.

PEKOMEH/ITYEMAA JTHTEPATYPA K YACTH 4

1. Tennorexuuka merajuTypruveckoro mpoussoactsa, T.1.1 u 2 (mox pea. B.A. Kpupamauua) — M.:
MHUCuC, 2002 r.

2. N.A. TlpuGritkos, U.A. Jlesuukuii Teoperndeckue OCHOBBI TEMIOTEXHUKH. YueOHHK IS CTYLEHTOB
yupexnenui cpen. npod. obpazoBanus — M.: U3natenbckuii HeHTp «Akanemusi», 2004, — 464 c.

3. ABTOMaTH4EeCKOE yIpaBleHHe MeTalypradeckumMu mnponeccamu /A.M. Benenskwuii, B.®. Bepnpries,
O.M. baunos, B.JO. Karanos. - M.: Merawtyprus, 1989. - 384 c.

4. OCHOBBI TEOPHH M 3JIEMEHTHI CHCTEM aBTOMaTH4ecKoro perymuposanus / B.JO. Karaunos, .M. [ uHKOB,
M. . Knmumosunkuii, A.K. Kiumymikus. - M.: Metannyprus, 1987. - 270 c.

YACTb 5. TEXHOJIOTHA JTHTEHHBIX ITPOLECCOB (HHHOBAIL[HOHHBIE /IUTEHHBIE
TEXHOJIOTHH)

Pasoen 1. lemanu, numote 3azomoexu, 1umeiinsie cnaaent /la; 4a/

1.1. Crpykrypa 3aroToBOK B MAIIMHOCTPOEHHH. TexXHWueckue TpeOOBAHMS K JCTANSAM M JIHTHIM
3aroToBkaM. CyIIHOCTE HM3rOTOBIEHHS OTJIMBOK. JJieMEHTHI JmTeHHOM (opmbl. KadecTBo muThHIX
3aroToBoK. Kiaccudukanus METOIOB JINTHS.

1.2. Jluteiinpie cnnasbl. [Ipomeccs! 3aTBepleBaHus OTIMBOKM KPHCTA/UIM3ALMM JHUTEHHBIX CILUIABOB C
pasIMYHBIMK HHTEpBaaMK KpucTa/uinsanuy. Hemetanmueckue Bimouenus. Jleruposanue, [Ipumenenue
muraryp. Moaudunuposanue. Jlukpamms.

1.3. Jluteiinpie CBOMCTBA CIIAaBOB: XKHIAKOTEKYydYeCTh, OOBEMHAS M JIMHEWHas ycajka, TEPMHYECKHE,
(dopMOBOUHBIE (HA30BBIC U YCANOUYHBIE HANPSHKEHHUS.

1.4. Ka4ecTBO OTIMBOK U JIMTEHHBIC CBOMCTBA CILIABOB. YCal0YHBIE PAKOBUHBI U TIOPHCTOCTD. 1 a30BbIE
BK/IFOYEHHSI M MNOpUCTOCTh. Hemerammmueckue BKIIOYEHWs. 30HANbHAS W BHYTPUKPUCTAIMYECKAs
nmuksanus. O6pa3oBaHHe TPEIINH B OTIMBKAX, UX KopoGienue. [ToBepxHoCTHEIE 1e)EKTHI OTIHBOK.
Pazoen 2. Ocnoebl naagku memanioe u cnaaeoe /la; 4a/

2.1. CpoiicTBa MeTa/UIOB. B3aumopeiicTBie METAITOB H CIIJIABOB € Ta3aMHU.

2.2. B3aumo/ielicTBHEe METAIOB U CIUIABOB C TYTOIUIABKAMH OKCHJIAMM, IIUTAKAMHU U (arocaMH. 3amura
pacmiiaBa OT B3aHMOJIEHCTBYs ¢ atMocdepoit. Beibop criocoba mnaBku, GyTepoBKY IIEYEi.
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2.3. Ou3MKO-XMMHYECKME NpOLECCH NpH paQUHMPOBAHHM pPACIUIABOB OT PACTBOPEHHBIX TIA30B,
HEMETANIMYECKUX BKIIFOYCHUI U PACKUCIICHHUH.

Pasoen 3. Hzzomoenenue omaugok 6 pasogvlx necuansix gpopmax/la; 4a/

3.1. PaspaboTka TeXHOJIOTHYECKOrO MpOLecca U3rOTOBIEHUS OTIMBOK. MOJEIbHO — OMOYHAs OCHACTKA.
Jlureiinas popma. TexHonoruueckue cBOMCTBA THTEHHOM GOPMBI U KAYECTBO OTIMBOK. DOPMOBOUHbIE 1
crepkHeBbie cMech. OCHOBHBIE U BCIIOMOTaTeNbHbIe POpPMOBOUHBIE MaTepuaisl. CMecenpuroToBiIeHue.
3.2. JIUTHUKOBBIC CHCTEMbl W JIMTElHbIe NMPUOBIIM. PacuéT JIMTHUKOBO- NMUTAMOMIAX CHCTEM. THIIBI
JUTHUKOBBIX CHCTEM H NPUOBLIECH.

3.3. TexHonoruyeckuii mpouecc H3roTOBJEHHS OTIMBKA. M3rotoBneHue (opM M CTEpiKHEH, HX
ynpounerne. COopka mureiinoi Gopmsl. 3anuBKa JIUTERHOTO crutasa B popmbl. OXTaxkaeHHe OTIHBKH |
BbIOMBKa €€ u3 popmbl. O6pyOKa U ouncTKa OTIMBKH. TepMudeckas 06paboTKa OTIHBOK.

3.4. Mexanu3alnks ¥ aBTOMATH3alUs IPOLECCOB JIMTEHHOrO MNPOM3BOACTBA. IIOHSTHE NHTEHHOrO
KOHBe#epa u aBTomariuueckoii GopMoBouHO#M muHUK. TeXHONMOTHUECKas cXeMa JTUTEHHOTO 1exa.

Pa3zoen 4. Cneyuanvusie cnocobst aumesn /la; 4a/

4.1. Knaccuukaius crieruaibHeX Coco00B JIUThs. VI3roToBlIeHHEe OTIMBOK B 0G0JOYKOBBIX (OpMAX.
OcoGennocTy HOPMOBOYHBIX MATEPHATOB | IIPOLIECCOB YIIPOYHEHHUS (HOPMBL.

4.2. V3rotoBieHWe OTIMBOK IO BBIIABISEMBIM MOAedsiM. CXeMa TEXHOMOTHYECKOro IpOoIecca.
OcHOBHBIE MaTepHall, MPUMEHAEMbIe IPH H3TOTOBICHWAM IMTEHHON (opMmbl. Mojens ¥ MOAeTbHbIE
MaTepUaIbl.

4.3. W3rotoBjieHHe OTIMBOK B MHOIOpPa3OBBIX MeTainueckux (opmax. KoxumpHoe muThé. JIUTHE mox
napienueM. KadecTBO OTIMBOK B CHEHATBHBIX CHOCOGAX JUThS MeXaHH3alMsd ¥ aBTOMATH3ALMS
TEXHOJIOTHYECKUX MpoleccoB. OCOOEHHOCTH TEXHONIOIHYECKHE CXEMbl JHTEHHOro Iexa. JKOHOMUKA U
9KOJIOTHUSI TPOU3BOICTRA

Pasoen 5. Omnuexu u3 yyzyna u cmanu /la/

5.1. Knaccuduxanus qyrynHeix oramBok. CTpykrypa 4yryHa. Biusnue pasnuuHbeiX (akTopoB Ha
CTPYKTYpPY M MEXaHMYECKHE CBOMCTBA 4yryHa. OTJMBKH M3 CEPOro M BBICOKONPOYHOro 4yryHa. IlmaBka
4yryHa W [UIaBUJIbHEIE arperartsl. [loydenne OTIMBOK B3 KOBKOTO ¥ JIETMPOBAHHBIX YyTYHOB.

5.2. Knaccuukaiys cTanpHeIX OTIMBOK. OCHOBHBIC IPUHIMIBI KOHCTPYMPOBAHUS CTaJbHBIX OTIMBOK.
HW3rorosnenue OTIMBOK U3 yIJIEPOJUCTHIX H HU3KOJEITMPOBAHHAIX cTanei. I11aBka cTamy W IIaBHIbHBIE
MeYH B JIUTCHHOM Ipou3BOACTBE. OCOOEHHOCTH H3TOTOBNEHHS OTJIHBOK W3 BBICOKOJIEIHPOBAHHBIX
(HeprKaBEIOIMINX, JKAPOIIPOYHBIX U TIp.) cTalel. Tepmuueckas 06paboTKa OTIHBOK.

5.3. JleexTsl TUTHS, UX HPEAYTIPEKICHHE H UCIIPABIICHHE.

Pazoen 6. Omaueku u3 cniagos yeemmslx memanios /4a; 5a/

6.1. JluteiiHbie crnaBbl Ha AJTIOMHHHEBOM, MarHMEBOM, MeJHOW W HUKeNeBOH ocHoBax. OCOOEHHOCTH
MOJMy4YeHHss OTIUBOK. [IpOM3BOACTBO CIMTKOB LBETHBIX META/IOB M CIulaBoB. HasHauyenwe cimTKa,
npexbsABisemMble K Hemy TpeGoBaHus. CrocoObl IUThS CIMTKOB. JIUThe rpaHys, JIEHT U JPYTHX
IIMCIIEPCHBIX 3ar0TOBOK JIJIsl OCIEAYIOIET0 KOMIAKTUPOBAHUS H TIPECCOBAHMS

6.2. IlnaBka, paduHMpoBaHHME, MOAMQPHUUUPOBAHHE ATIOMHUHHEBHIX CILIABOB. I[lIaBMIIbHBIE II€YH,
IIMXTOBbIE MaTephalbl, (iocel. OCOOEHHOCTH TEXHOJIOTMH JIMThS ATOMHHHEBBIX CILUIABOB B (HOPMBEI
OJJHOKPaTHOTO H MHOTOKPaTHOT'O MCIO/Ib30BaHus. Tepmudeckas 06paboTka OTIMBOK.

6.3. OCcOOeHHOCTH TEXHOJIOTHH IUIABKM MAarHUEBBIX CIUIABOB, paQUHUpOBaHHE W MOIUPHUIMPOBAHHE.
[InaBunbHble meun, (urockl, GecdirocoBas riaBka. TeXHOJOrMS JHMTHS MATHUEBBIX CIIABOB. 3aIlldTa
pacmiaBoB OT BO3ropanus. OCOOEHHOCTH TEPMUYECKONH 00pabOTKU OTIMBOK U3 MAarHHEBBIX CILIABOB.

6.4. OcoOeHHOCTH TEXHOJIOTHM IUIABKH MEIHBIX M HHKENEBBIX CIUIABOB. ILIaBMibHBIE TIeuH, (IIOCHI,
packucieHue, papuHupoBanue, MoaupuuupoBanue. TeXHONOTHsS IOMydYeHHs OTIMBOK M3 OPOH3 U
naryHeil. TeXHOIOrHs IUIaBKH M JINTHS CIUIABOB HA OCHOBE THTAHA M JPYIHX TYTOIMJIABKMX 3JIEMEHTOB.
OneKTpofyroBas M 3NMEKTPOHHO-TydeBas IutaBka. lLleHTpoGexnas samueka (opm. OcobennocTH
TEXHOJIOTHH IUIaBKH M JTUThs OJIarOpoIHBIX METAJUTOB.

Pasoen 7. Omaueku ona demaneii memaniypeuieckozo ooopyoosarus /1.a/

7.1. OTnuBKH A7 JOMEHHOTO, CTAIEIJIABHIBHOTO M NPOKATHOTO MPOM3BOJCTBA. YCIOBHS paboOTHl U
IIPUYHHBI BEIXO/IA U3 CTPOsI CMEHHBIX M PEMOHTHBIX JTUTBIX JeTajlelt MeTaLTy prudeckoro 000py 10BaHus.
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7.2. Knaccudukanus, o0mue NpUHIKITE KOHCTPYHPOBAHUS U PACUETa H3JIOKHULL. VI310KHHIbI U3 4yTyHA
C IUIACTHHYATHIM I'PaQUTOM U U3 BEICOKOMPOYHOro uyryHa. CTanbHble H30XKHHUIEL. [T010HBI, IEHTPOBBIE
¥ IpUOBLIBEHBIE HACAIKU, TPOOKH, BCTABKH.

7.3. OTIMBKH Uil TIPOKATHOTO MPOM3BOACTBA. TEXHONOTMS WM3rOTOBJIECHHS YYTYHHBIX M CTAIBHBIX
MPOKATHBIX BAJKOB.

PEKOMEHJIYEMAA JTHTEPATYPA K YACTH 5

a) OCHOBHAas JIUTepaTypa

la. Muxaiinos A.M. u ap. Jlureiinoe npoussoacto. M.: Maumnoctpoenue,1987. — 256 c.

2a. bayman b.B., banamosa H.I1. Texzonorndyeckie 0OCHOBbI JIMTEHHOTO IIPOM3BOACTBA. Y4eh. mocodue. -
M.: MUCuC, 2003. - 156 c.

3a. KypmiomoB A.B. u ap. JlabopaTopHble paGOThI [0 TEXHOJOIMHM JIMTEHHOTO MPOHM3BOJACTBA. - M.:
Mammunoctpoenue, 1990. — 272 c.

4a. Kypmiomos A.B., Ilukynos M.B., Uypcun B.M. JluteiiHoe mpOU3BOACTBO WBETHBIX M PEIKHX
MeTauIoB. - M.: Metannyprus, 1982. - 352 c.

5a. IIpousBOACTBO OT/IMBOK M3 CIIaBOB IBeTHRIX MetamioB / A.B.Kypmomos, M.B.ITukyHoB,
B.M.Uypcun, E.JI.bubuxos.- M.: Metamnyprus, 1996. - 502 c.

0) JomoJHHTE/IbHAS JTHTEPATYPa

16. Lsetnoe nuthe: Crnpasounuk./ ITox o6m. pex. HM.Tanauna. - M.: Mammuocrpoenue, 1989. - 528 c.
20. Crenanos I0.A., bananaus I'.®., Peibkun B.A. Texuosorus auteiiHoro npousso;ictsa. CrenuanbHbie
BUIBI JIUThA. - M.: MammnocTpoenue, 1983. - 400 c.

YACTbD 6. IOPOLIIKOBAA META/IITYPIHA (® YHKITHOHA/IBHBIE H HAHOCTPYKTYPHBIE
MATEPHAJIBI)

Pazoen 1. Memoowt nonyuenusa nopouwikoe /5a, 6a/

1.1. 3navenue mopomKkoBoi Meramtyprau. McTopus pasBUTHS IMOPOIIKOBOH MeTamtypruu. OCHOBHBIE
TEXHOJIOTHYECKHE CXEMBI MPOM3BOJICTBA CIIEYEHHBIX MaTepuasoB. Knaccudukaius MeTo0B mojydeHus
TIOPOILIKOB.

1.2. Mexanuyeckue METO/IbI TIOy4eHHs OPOLIKOB. [IPOH3BOACTBO MOPOIIKOB M3METBYEHHEM TBEPIBIX
METAUIOB M PACHBUIEHHEM JKUAKMX METall/IoOB M CIUIABOB METOJAMM Ia30BOT0, MHJKOCTHOTO U
LEHTPOOEIKHOTO pacIbUICHHS.

1.3. Ou3HKO-XUMHUYECKHE OCHOBBI MPOLIECCOB, 000pYOBaHKE, JOCTOMHCTBA U HENOCTATKH Pa3THMdHBIX
METOJI0B, 00JIaCTH MCIOJIb30BaHusA. MeToIbl MOyueHus: aMOP(HBIX W HAHOMOPOIIKOB MEXaHWYECKUMU
METO/IaMH.

1.4. Tlonyyenne MeTaLTMYECKUX MOPONIKOB METOJOM BOCCTAHOBJICHHS OKCHIOB META/LIOB TBEPIBIM H
razoo0pa3HeIM BOocCTaHOBUTENEM. OH3UKO-XUMHYECKHE OCHOBEI IIPOLIECCOB.

1.5. IlpaktHka MOJy4YeHHs TMOPOIIKOB Xejie3a, BojbOpama, TUTaHa. OUIHKO-XUMHUYECKHE METOIBI
HOJTY 9€HUS HAHOMOPOMIKOB. [ [poM3BOICTBO META/UIMYECKHX MTIOPOLIKOB 3JIEKTPOIH30M BOIHBIX PACTBOPOB
U pacIlIaB/IEHHbIX Cpel.

1.6. IIpou3BOACTBO MOPOIIKOB METOAOM TEPMHYECKOM MCCONMAMH KapOOHMIIBHBIX COCAMHEHMUIA.
DU3HKO-XUMHYECKHE OCHOBBI IIPOLIECCOB, [IPAKTUKA MOIy4YeHHs NOPOIKOB. CBOMCTBA METAJUIMUECKUX
MIOPOIIIKOB ¥ METO/IbI KX KOHTPOJIS.

Pa3zoen 2. @opmosanue u cnekanue Memaludeckux nopowKoe /5a, 6a/

2.1. IloaroroBka MOPOMIKOB. 3aKOHOMEPHOCTH Mpolecca YIUIOTHEHHs MOPOMIKOB B CTAIbLHOM Ipecc-
opme. Ilpomecch, HpoMCXOAANIHE IPH TNPECCOBAHHMH. 3aBHCHMOCTH IUIOTHOCTH OT JABJICHUS
npeccoBanus. Pacnpenenenne mioTHocTd no odbemy Opukera. Ilotepn nasinenus Ha Tpenue. Ympyroe
nocnenericteue. [Ipeccoanue co cMaskoid. bpak mpu npeccoBaHuu.

2.2. T'opsuee wm3ocTaTHyeckoe IpeccoBaHMe. WmxekimoHHOE mpeccoBanue. JlazepHas (opMOBaHHE.
IIpakTuka npeccosanus. Ilpeccel u npecc-popmbl. Bapuantsl hopMoBaHHS META/UTHYECKHX MOPOIIKOB:
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rops4ee, M30CTaTHYECKOE, JUHAMHYECKOE, UMITYIbCHOE, BHOPALMOHHOE, MPOKATKA, HIJIHKEPHOE JIMTHE.
Oco0eHHOCTH IPOLIeCcCoB, anmnapaTypHoe 0GopMIeHHE.

2.3. OcHOBHbIE 3aKOHOMEPHOCTH IIpOIecca ClIeKaHus B TBepoi (hase. Pomb moBepXHOCTHOM 1 06BEMHOM
maddysun. Yeanka mpu criekaHuu. BiMsHHE TEXHONOIMYECKHX MApaMeTpOB HA MPOLECC CHEKAHHS U
CBOMCTBA CHEYCHHBIX wu3jenuil. OcoOEeHHOCTH CIeKaHHs MHOTOKOMIIOHEHTHBIX CHCTEM. BiusHue
rerepoandy3uu Ha npouecc ycamaK.

2.4. OcHOBHbIE 3aKOHOMEPHOCTH IIpOLiecCa CHEKAaHHA MHOTOKOMIIOHEHTHBIX CHCTEM B IIPHCYTCTBHH
KHUAKOH (hasbl, HCUE3AIONIEH M IIPUCYTCTBYIOMIEH 10 KOHIA M30TEPMHYECKOH BHIICPKKH IpH Harpese.
Kuneruka ycanxu. @akTopsl, BIUSIONIHE HA IJIOTHOCTh M 3€PHUCTOCTH CILIABOB.

2.5. TlponuTka KaK pa3HOBHAHOCTH JKHAKO(A3HOro crekanus. PHIHKO-XUMHYECKHE OCHOBBI U
3aKOHOMEPHOCTH Ipouecca mponuTky. Ilpaktuka mponeccoB cnekanus. AtMocdepa CreKaHus, nedu
crekaHus, Opak pU CIeKaHHH.

Pasoen 3. Cneuennsie mamepuaisl ¢ ocoovimu ceoiicmeamu /Sa, 16/

3.1. Kiaccupuxanms credeHHpIX MarepHanoB. CHeYeHHbIC NOPUCTbIE NOAIMIHMKE ¥ (DUIBTPSL
OcHoBHble coctaBel. TexHosnorus nomydenus. QHU3MYECKHE, MEXaHHYECKHE M OKCIUTyaTALMOHHBIE
CBOMCTRA.

3.2. AHTH(QPUKUMOHHBIE W (PUKIMOHHBIC MaTepHaubl. OCHOBHBIE MPUHIMNLI paGoThl. CTpyKTypa H
CBOMCTBA TBEPABIX CMa30K. T€XHOIOr s H3TOTOBIEHHUS], CBOHCTBA, 00IACTH IPUMEHEHHS U TIEPCTIEKTHBHI
pa3BHUTHS.

3.3. CriedeHHbIE 3NEKTPOTEXHHUECKHE MATEPHAibL: Ui CKOJB3SIIMX M Pa3phIBHBIX AIEKTPHUECKUX
KOHTaKTOB, MarHuTel. OcoOeHHOCTH paboThl, BUIBI H3HOCA. PUIUKO-XUMHUYECKHE OCHOBBI U TEXHOJIOTHSI
IIPOM3BOCTBA, 00IaCTH IPUMEHEHHS.

3.4. CrieueHHbIE TBEp/bIE CIUIABBI, HX Kiaccudukanus. TexHOJIOrHIeckas cxema I10JIYYEHHUS, CBOMCTRA,
obmact mnpumeneHus. KoHCTpykuuoHHas Kepamuka. XapakTEPHCTHKA MCXOJHBIX MATCPHAJIOB.
Texuonmoruueckue BapuaHThl mosydeHus. HaHeceHue kepamudeckux MoKpeITHil. CBolicTBa, oGnactu
IPUMEHEHHUS.

3.5. XKapornpounsle CIeYeHHbIE MaTepHAIbl: JUCIEPCHO-YIIPOYHEHHbIE H BOJOKHHUCTHIE. OCOBEHHOCTH
TEXHOJIOTMH, OCHOBHBIE CBOMCTBA U 00JIACTH IIPUMEHEHHS.

PEKOMEHJYEMAA JINTEPATYPA K YACTH 6

a) OCHOBHAs JIHTepaTypa

la.Ilpoueccsr nopomkopoit Meramtypruu. T.1, T.2. [Ipou3BOACTBO METAIMYECKHX TTOPOIIKOB: YUeGHHK
nis By30B / Jlu6encon I'.A., Jlomatus B.IO., Komapuuukuii I'.B. u ap. - M.: MUCuC, — 2002 r. — 688 c.
2a. Kunapucos C.C., Jlubencon I'.A. ITopomkosast metautyprus. — M.: Meramnyprus, 1991. —432 c.

3a. TexHosorus u CBOMCTBA CIIEUEHHBIX MaTepHAIOB | u3enuii: JlaGoparopusrii npaktukym. B.C. [TaHoB,
B.K. Hapga, JI.B. JlyGoiauna u ap. M.: u3z. "Vué6a", 2003. - 118 c.

4a. IIpoueccsl noponkoBoit Meraiutypruu: JlaGoparopusiii npaktukym / ITox pen. I'.A. JIuGencona. - M.:
MUCuC, 1987. - 155 c.

0) JonoHUTEIBHAS JIHTEpATypa

16. JIuGencon I'.A. CrenHansHOCTh OPOIIKOBAs MeTALTYyprust. — M.: Meramnyprus, 1987.-80 ¢
26.Kunapucos C.C., JIubencon I'.A. TTopomkosas meramwtyprus. M.: Metamnyprus, 1980.-496 ¢

36. JluGencon I'.A. OcHOBBI MOPOMIKOBO# MeTatypruu. M.: Merammyprus, 1987. - 208 c.

40. JIubencon I A. TTpon3sBoacTBO MOPOLIKOBBIX H3Aeuit. — M.: Metamwtyprus, 1990. — 240 c.

56. [Tanos B.C., Uysnmua A.M. TeXHOJIOrHsI X CBOMCTBA CIIEYEHHBIX TBEP/IBIX CIIIABOB U W3/IEJIHM U3 HHUX.
M.: MUCuC, 2001.427 c.

66. JInGencon I'.A., TTanos B.C. OGopynoBanue 11eX0B MOPOIIKOBOH MeTatypruu. M.: Meramtyprus,
1983. 264 c.

76. Hapsa B.K. TexHosorus npou3Bo/icTBa CrIeYeHHBIX MAaTePHAIOB W W3jenuii. [IopacThie MaTepHasL:
Kypc nexnuit. M.: MUCuC, 1980. 78 c.

YACTb 7. OPABOTKA META/IVIOB IABJIEHUHEM
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Pasoen 1. basosvie nonamusa, Kiaccuukauyua npoueccoé u uzdeaul, nPou3EOOUMbIX Memodamu
OM/. /1a; 2a/

1.1. Beenenue, cymuoctb 06pabOTKH METaIOB AaBJIEHHEM, POJIb METOIOB MIACTHYECKON AebopMaluy B
MCTOPUHU LHUBHIU3ALMH, PA3HOBUIHOCTU HCXOAHOTO MaTepHaia 1 oopadotku, OMJI, usnenus u « Hobrit
IPOIYKT»

1.2. Knaccudukarms nporneccoB OM/] 1o pasindHbIM IpU3HAKAM.

Paszoen 2. @usuueckue 0CHOBb! NIACMUYECKOU OehopMaLUN MEMANI08 U CHIAB08, 83AUMOOCIICMEUEe
npoyeccose OM/] c mepmoobpabomroit, Memoost ynpagnenus cmpykmypoi u ceoiicmeamu npooyKuuu
/la, 2a, 36/

2.1. Crpykrypa nebopmupyeMmpIX CTanei, MEXaHH3MBI IUIACTHYECKOH JAedopMaIim, yIpaBieHHe
CTPYKTYpPOH ¥ CBOMCTBAMHM CTallH IOCPEICTBOM ILIACTHYECKOU JedopMaliiy, darpaMma IIacTHYHOCTH,
CBSI3b CO CIIOCOOOM IOTy9EHHS 3arOTOBKH U ¢ TEPMO0OPabOTKOM.

2.2. Ctpyxrypa 1edopMUpYyEMBIX IBETHBIX METAIOB 1 CILIABOB, MEXAHH3MBI IIIACTHYECKOH e opMaruy,
YTpaBjeHHE CTPYKTYPOH M CBOMCTBAMH IOCPEJCTBOM ILTACTHYECKOM nedopMaluy, IUVIACTHYHOCTH U
paspyIieHue, CBA3kb CO CnocoOoM MOTydeHHUs 3aTOTOBKH H C TEPMOOOPabOTKOI.

Paszoen 3. Teopemuueckue ocrnogsl npoyeccoe o6pabomru memannos dagnenuem /la, 3a, 4a/

3.1. Conportusienue nedopManuy W HANPSHKEHHOE COCTOSHHE B TOYKE TeNa, TEH30D HaNpsLKCHHIA,
TJIaBHBIE HATIPSDKEHUS, MHTEHCUBHOCTh HATPSIKEHHUIA.

3.2. JlepopMHpOBaHHOE COCTOSIHHE B TOYKE Telld, MEPEMELICHHS B KOOPIHHATHBIX OCSX, TIABHBIE
fe(opmanuy, WHBAPHAHTHl TeH30pa Ae(OpMALMH, YpaBHEHHE MOCTOSHCTBA O00BEMA, CKOPOCTh
nedopmariuu.

3.3. VYcnosue mnactmdHocTH. (DeHOMEHONOTHYecKHe Mojaend  cpeibl. COOTHOMIEHMS — MEKIY
HaOpKEHHSIMA ¥ JedopmanusMu. 3aKOHOMEPHOCTH KOHTaKTHOrO Je(OPMALMOHHOTO TPEHHS.
JlokasbHble ¥ HHTET pATbHBIE I0KA3aTe N HANPSHKEHHO-1e()OPMHUPOBAHHOIO COCTOSHHAS MaTepHaUa.

3.4. MeTo 11 MOJIENMPOBAHHS M aHAJIM3A POLECCOB 00pabOTKK METAIOB AaBieHneM. [IpHHIMIBI paGoThI
u uHTepdeiic nporpammer QForm.

Pasoen 4. Obopydosanue 01a cunoeozo eosdeiicmeun na mamepuan. Bcnomozamensnoe o6opydosanue,
cpeocmea ynpagnenun /la, 2a, 16/

4.1. Knaccupuxamus tunoB o6GopynoBauus. [IpoxaTHbI CTaH, OCHOBHOE M BCIOMOIaTeIbHOE
MexaHu4ecKoe obopymoBanue. Tumsl kaereil. KoMIOHEHTEI cucTeM ynpaBiieHHst W KOHTPOJS B LieXax
OM/I.

4.2. Mexanuyeckue, THAPABIMYECKUE IPECCHI, TEXHUKA YIAPHOTO (MMITYJIbCHOTO) JEHCTBHS.

4.3. CunoBsle yYCTAHOBKM C COYETAaHHEM BpAICHHS W BO3BPATHO-NOCTYNATENBHOIO IBHIKCHHIA
HCIIOJIHATEIPHOTO  3JIeMeHTa. JleTanenpokaTHble CTaHbl, YCTAHOBKH HEMPEPHIBHOIO IIPECCOBAHUS,
cepoaBIIKHON IITaMIIOBKH

4.4. CnenuanbHas TeXxHHKa. TexHHKa 06paboTKH KOMITO3UTOB, IIOPOIIKOB, IIBETHBIX METAILIOB U CILJIABOB,
BaKyyMHbIe cucteMbl B OMJI H cpefibl peryJiupyeMoro cocraBa.

Paszoen 5. Ilpoxamxa memannos /1a, 2a, 36/

5.1. Ouar neopManuy ¥ KMHEMATHKa TEUCHUs METa/LIa TIPH MPOIOJILHOM IPOKaTKe, 6A30BBIE OHSTHS.
pacy€r yCuIMs MPOKaTKH, KPyTSIIEro MOMEHTa W MOIHOCTH, ronepeynas aedpopmarus.

5.2. Texnonoruyeckas cxema IIpoM3BOJICTBA H3/ICIUIT U3 CTAIM METOIAMH IIPOKATKH. I IpoKaTHbIE U3/ us.
HcxoHble MaTepraltsl 4 UX MOArOTOBKA.

5.3. TexHonorndeckas cxema NPOM3BOJCTBA MpOKaTa M3 IBETHBIX METAUIOB M CIUIABOB. IIpokaTHble
usfenus. VicxoHble MaTeprasl U X MOAroToBKa. Mcrnonp30BaHue 3alMTHEIX CPE U KarlcyJl, MPOKaTKa
B Bakyyme. OCOOEHHOCTH IPOM3BOACTBA MPOAYKIHH U3 TSDKEIbIX [BETHBIX CIUIABOB, IPOKATKA JIMCTOB,
IOJIOC ¥ (POJIBTH U3 TYTOIUIABKUX METAJUIOB, &IOMUHHEBHIX M MEJIHBIX CIIJIABOB

5.4. TemmepaTypHO-CKOPOCTHBIE YCIIOBHs TroOpsideil MpokaTku craiedf. WHCTpYMEHT, OCHOBHbBIE W
BCIIOMOTATENbHEIE MATePHAIIBL.

5.5. TemmepaTypHO-CKOPOCTHBIE YCIOBHS ropsideii IIPOKaTK| IBETHBIX CIUIABOB. VIHCTPYMEHT, OCHOBHBIE
U BCIIOMOTaTe/IbHbIE MaTEPHATBI.

5.6. TexHonorus NpOKaTKM IIJIOCKOTO MPOAYKTa C IIOBBIMIEHHBIMH TPeOOBAHHAMH I10 KauyecTBY.
MHOTroBanKoBbIe CHCTEMBL.
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5.7. BaJiku [Uist COPTOBOH IIPOKATKH CTANIbHBIX MOJIOC, YTIIOBBIX MPOQHUIEH, MIBEIEpOB

5.8. IlpoussozcTBOo OGecmioBHBIX TpyO mpokaTkodt. OCHOBHBIE MapaMeTphl MPOIECCOB MPOIIMBKHA H
pacKaTkH.

5.9. IlpowusBoacTBO cBapHBIX Tpy® W mombix mnpodmied, csapounsie y3ael TACA. Texuomorus
IPOU3BOJICTBA TPYO pa3IMuHOrO Ha3HAYCHHUSL.

Pasoen 6. Koexa, 06vémnaa u nucmoeas wmamnosxa, /la, 3a, 16/

6.1. Koska. Mcxonnpie MaTepuaisl, Kiaccu(puKalus THIIOB H3JEIUH, ONepalii KOBKH W TPHUMEHSEMBIN
MHCTPYMEHT. TeMnepaTypHbI peXHM Iporecca H OCOOEHHOCTH aedOpMalMi METAIIOB MO CXeMe
cB0OOJHOM KOBKH. PoTanmonnas KoBka.

6.2. I'opsyas 06bEMHas TamMnoBKa craneii. Kiaccudukanus nokosok. Mexoamsie MaTtepuaisl. MeToauka
MPOEKTUPOBAHUS IITAMIIOBOM OCHACTKH.

6.3. OcobeHHOCTH OOBEMHOM IITAMIIOBKH IIBETHBIX METAIIOB H CIUIABOB. VICXO[HBIE MaTepHATH.
OcHacTka Juls H30TepPMHYECKOH IITaMIIOBKHY U 1e(OPMALIMH B PEXKHUME CBEPXITIIACTHUHOCTH.

6.4. lllramnmoBka Ha MOJOTaX, Ha TOPHU3OHTAIBHO-KOBOYHBIX MAIMHAX, HA TOPSYEIITAMIIOBOYHBIX
aBTOMAaTax.

6.5. PaznenutenbHbie 1 00pe3HbIe ONEpaIiy B [ieXax 00paboTKY METALIOB 1aBJIEHHEM.

6.6. OCHOBBI IPOEKTHPOBAHHKS IIPOIIECCOB TUCTOBOM IITAMIIOBKH. PasenuTesnbHble # hopMoodpasyiomise
OIlepaliH.

6.7. MeTo/1bl U3rOTOB/IEHHS HHCTPYMEHTA, TPUMEHEHHE CHCTeM OBICTPOro MPOTOTHIHpoBaHws pr OMJI,
6.8. OcobeHHOCTH IMCTOBOI MITAMITOBKH LBETHBIX METAJIJIOB U CIUIABOB, THCTOBAS ITAMITOBKA C MECTHBIM
MOJIOrPEBOM, THAPO(GOPMOBAHHUE, BEICOKOIHEPreTHIECKHE METO 1B 00pabOTKH.

Pazoen 7. Ilpeccosanue, evidasnusanue u onouenue memannog /3a, 26/

7.1. Cxema mpomecca MpEcCOBaHMs, KIAaCCHDHUKAIKMS KIACCHMYECKHX CIOCOOOB IIPECCOBAHMS IO
KHHeMaTHKe TedyeHus Metauia. Ouar nedopmaiuy MpHU NPecCOBaHWH, HAPSHKEHHO-Ie(GOPMHPOBAHHOE
COCTOSIHHE MaTepHaja IpH NpeccoBaHMH. Pacuér sHEepProcuiIoBBIX MoKasaTened mnpoiecca. MeToss!
yIpaBJICHUS] KHHEMaTHKOM HCTeueHWs MaTtepuana. Pacuérsl Ha MPOYHOCTH M YCTOMUMBOCTH JeTaei
HUHCTPYMEHTA.

7.2. CoprameHT, OCHOBBI TEXHOIOTHH IPECCOBAHUS M3 M3 TSDKEIBIX LBETHBIX M TYTOMIABKHX
MeTauioB. [Ipou3BoACTBO TPYO U CIOKHBIX MOJBIX MPOQUIIE U3 ATIOMHHHEBBIX CILUIaBOB. Bo3MokHOCTH
HEIPEPBIBHBIX U MOy HEIIPEPBIBHBIX [TPOLIECCOB [TPECCOBAHUS METAIIOB, CIUIABOB M IIIHKEPOB.

7.3. OcoGeHHOCTH TEXHOIOTHH MPOM3BOICTBA IPECC-U3/ICINI U3 KOHCTPYKIIMOHHBIX, HHCTPYMEHTATbHBIX
CTajiei, CTAJIbHBIX MOPOILIKOB M IpaHy.l. TeXHOIOrUs H3rOTOBICHHSI MATPHIL C 3AI[UTHBIME TIOKPHITHIMU.

7.4. Cxema Bonouenust. Ouar nedopmanuu u oGopymoBarue. OCHOBBI NPOEKTHPOBAHUS TIPOIECCOB
BOJIOYEHHS IIPH IIPOM3BOICTBE IIPOBOJIOKH, TEMI00OMEHHBIX TPYO U KabGenbHOM IPOIyKIHH.

Pazoen 8. Cneyuanvrvie memooot OMI, /1a/

8.1. OceBoe (GopmMoBaHME NOPOIIKOB M KOMIIO3HTOB B mpecc-popMax, H30CTATHYECKHE CIOCOObI
00paboTKH MaTepHAaloB.

8.2. KimnoBoe ¢(opmoBaHHe, MPOU3BOJACTBO MOPHCTHIX H 3JIEKTPOJHBIX MATEPHANOB MPOKATKOM,
HMITYJIbCHBIE BHICOKOSHEPIETHYECKHUE METOIbI 00pabOTKH MOPOIIKOB, IPAHYJI, BOJIOKHUCTBIX H CIOMCTBIX
KOMIIO3HTOB.

8.3. KomiuiekcHble METO/IbI MOyYeHHs CHeIHATbHBIX MAaTepHAIOB H M3/ENHH Ul MalIMHOCTPOEHHS,
SHEPreTHKH, aBHAIlMM M KOCMOCa, OOOPOHHOM TEXHHMKH C TPHMEHEHHEM JIaBJICHHUN M IIACTHYECKOMH
nedopmaru.

PEKOMEH/IYEMAA JIHTEPATYPA K YACTH 7

a) OCHOBHAs JIUTepaTypa

la. CyBopos U. K. Obpabotka meTamioB aasiexueM. - M.: Bricias mxomna, 1980. - 364 c.

2a. Koponer A.A. Mexanuueckoe 000pyI0OBaHHE NPOKATHBIX U TPYOHBIX 1EXOB: Y4eOHUK /I BY30B. -
M.: Mertamnyprus, 1987. - 480 c.

3a. banakun B.IL., Edpemon JI.b. u mp. Teopus o6paboTkn MeTauioB napjieHueM. Teopus MpoOIECcCOB
KOBKH, IITAMIIOBKH U npeccoBanus: JlabopatopHsrit mpaktukym. — M.: MUCuC, 1982 c.
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4. E.B. Kysnenos, C.II. T'ankun Texuomormueckuwe mpoueccsl oOpabOTKH METAUIOB JIaBICHHEM:
Jlaboparopusiii mpaktukyMm. - M.: MUCuC, 2002, Ne1613.- 78 c.

5. MopenupoBanye HpOLECCOB ILTacTHYecKol nedopmauuu. ['papuueckuii pemakrop QDraft, 69 c.
OneKTpoHHOE npuioxeHue K cucreme QForm2d.

0) AOMOMHHTEAbHAS IUTEPATYPA

16. Koska u mramnoska. CripaBounuk. B 4-x Tomax / mox pen. E.M.Cemenosa.- M.: MammnocTpoenue.
1986. —c.

26. llep6a B.H., Paiit6apr JI.X. TexHom0rus npeccoBatust METamios. Y4ebHoe nocobue a1s By30B. - M.
Mertamryprus, 1995.- 336 c.

36. I'opoxos B.C., Jle6eneB JI.C., IToropxensckuit B.U. u ap. O6paboTka METaNIOB AaBicHHEM. - M.:
MUCuC, 1988.- c.

4. Jlubencon I''A., Jlomatun B.JO. u ap. Ilpoueccr nopomkoBoit metamwtypruu. T. 2 dopmoBaHue U
crexanue. — M.: MUCHUC, 2002.- 320 c.

YACTb 8. CBAPKA H TAHKA METAJI/TOB

Pasoen 1. Ycnoeun obpasoeanua ceaprnozo coedunenua u e2o cmpoerue /la,16/

1.1. Ceapounsie mpoueccel. B3auMocBa3p MeXKITy TeMIepaTypoil W [aBJIeHHEM B IpPOIECCE CBapKH.
@uspyecKas W TEXHOJOTMYECKas CBapUBAaEMOCTh METAUIOB. PoJIb  aKTHBAIMHM  COEIHHAEMBIX
MOBEPXHOCTEH B IIOJyUYEHHH DABHOIIPOYHOI'O CBAapHOIrO coeluHeHus. Kpucramimsanms Mmerajiia IIBa.
XuMudeckas HEOJHOPOAHOCTh METAIA [IBA ¥ OKOJIOIIOBHOM 30HbI. KpHCcTa/Inueckoe cTpoeHHe CBapHBIX
ILIBOB.

Pasoen 2. Memoost ceapku u ux oCHO8Hble mexHoN0zu4ecKue ocobennocmu /1a,16/

2.1. Knaccuduranus BUI0B cBapku. MeTo 16l CBapKH JAaBJICHHEM: XOJIOIHAS CBApKa, CBAPKa YIbTPa3ByKOM
U B3PBIBOM, IUIAKMPOBAHWE, KOHTAKTHas M MHIYKIMOHHAs CBapKa, CBapka TpeHHeM, HH(DY3UOHHO-
BaKyyMHasi cBapka. DOpMHpOBaHHE COeIMHEHHMS M (DaKTOpBl MPOYHOCTH IIBAa. BO3MOKHOCTH H
OrpaHHYEeHHs JUIs Pa3HBIX KJIaCCOB MATEPHATIOB.

2.2. Meroxpl CBapKH IUIABIEHHEM: 3JIEKTPOJYroBas CBapKa, ra3oBas CBapka, TEPMHTHAas CBapKa,
JIEKTPOILIAKOBAsl CBapKa, CBapKa B 3alllMTHOM Ta3e, 2JIEKTPOHHO-JIy4YeBas CBapKa, CBapKa IIa3MEHHOM
CTpyeH, Jla3epHas cBapka.

2.3. OcobennocTr (HOpMHPOBAHHUS CTPYKTYPBI LIIBA  OKOJIOMIOBHOM 30HBI. O6ACTH IPUMEHEHHS METOIOB
CBapKH IUIABJICHUEM.

Pa3zoen 3. Cmpykmypa u c6oiicmea ceéapHbix COCOUHEHUI U3 Y2AePOOUCMBIX U IeZUPOCAHHBIX CImalell
/la, 2a/

3.1. OcoGeHHOCTH CTPYKTYPHBIX ¥ (Da30BBIX NpEBpalllcHU# B pe3ysibTaTe TEIUIOBOTO BO3AEHCTBHS Ha
OCHOBHOW METAJIT IIPH CBApKe YITIEPOAMUCTHIX U IETHPOBaHHBIX cTasieit. CriocoOb! yIydIleH st CTPYKTY Pbl
U MEXaHWYECKUX CBOMCTB CBapHbIX coeauHeHHH. Kiaccuoukamus crajeil MO CBapuBaeMOCTH;
yTJIePOIHBIH SKBUBAJICHT.

3.2. Cpapka u TepMuueckas oOpabOTKa CBapHBIX JAeTalell W3 HHU3KOYIJIEPOJMCTHIX HEIErHMPOBaHHBIX
CTajiel, W3 HH3KOJIETHPOBAHHBIX CTPOMTENBHBIX CTajled, U3 HU3KOIErHPOBAHHBIX TEIUIOYCTOWYHUBBIX
CTajiel, U3 BBICOKOJIETHPOBAHHBIX XPOMUCTBIX U XPOMOHUKEIEBBIX CTANIEH.

3.3. OcHoBHble Ae(eKTHl CBApHOIO IIBAa M OKOJOIIOBHOM 30HBI, HX NPOMCXOXKIEHHE W BIMSHHME HA
TEXHOJIOTUYECKYI0 W OKCIUIyaTallMOHHYIO IPOYHOCTH CBAapHOW KOHCTpyKuuu. Crocobbr Gopb0Bl €
BO3HUKHOBEHHEM CBapOYHBIX Je(eKTOB. MeTo 1l KOHTPOJIS Ka4eCTBA CBAPHBIX COEIUHEHUIH.

Pazoen 4. Cmpyxkmypa u ceoiicmea c6apHblx cOeOUHEHNI U3 Yy2YHA, UBEMHbIX MEMAJLI08 U UX CHIAB08
/la, 2a/

4.1. Cpapka uyyryna. @opMHUpOBaHHE CTPYKTYPbl CBAPHOIO IIBA M OKOJIOIIOBHOW 30HBI MPH TOpAYEH U
XOJIOJHOM CBAapKe YyTYHA.

4.2. MeToibl CBapKH aJIFOMUHHS 1 €T0 CIIIABOB.

4.3. OcobGeHHOCTH CBAPKH MEIHBIX U TUTAHOBBIX CIUIABOB.
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Pasoen 5. Cmpykmypa u ceoiicmea nasaHsix coeOuHeHuii memannos u cnaaeos /la,2a/

5.1. Tlaiika xak pasHOBHAHOCTB Mpoliecca cBapku. CMauYHBAEMOCTb U PACTEKAEMOCTD IIPHIIOEB. [IpHHIAIIEI
ux BbiOOpa. Kpucranmmsanus nasHoro mea. CTpyKTypa 1IBa U EPEXO/HO# 30HBL.

5.2. DU3UKO-XUMHUYECKHE TIPOLECCHI, MPOTEKAIOIIHE TIPU Nalike W UX BIMSHHE HA CTPYKTYPY H CBOHCTBA
HasgHoro coeauHeHUs. PakTopbl MpoyHOCTH MmBa. KOHCTPYKTHBHBIE W SKOHOMHYECKHE (DAKTOPHI,
oIpeieNonue BeIOop criocoba coeauHeHus..

PEKOMEH/JYEMAA JINTEPATYPA K YACTH 8

a) OcnoBHas 1aTEpaTypa

la. JlmBmmy JL.C., Xakumos A.H.MeranioBesicHue cBapku W Tepmmyeckas o06paboTKa CBapHBIX
coequHeHu. - M.: Mammuocrpoenue, 1989. - 335 c.

2a. I'pabun B.®. MetannoseneHue capku miasnenueM. — Kues: Haykosa nymka, 1982. - 399 c.

0) JonoHuTeNbHAS JIUTEPATYpA

16. Ilerpos I'.JI., Tymapes A.C. Teopust cBapouHbIX mporeccos. - M.: Bricmras mxoma, 1977. - 390 c.

YACTb 9. META/UIOBEJEHHE IIBETHbBIX H JJPATOIJEHHBIX META/I/IOB

Paszoen 1. Kpucmannuueckoe cmpoenue memannos. /1a/

1.1. Ilpenmet meraioseenns. OCHOBBI CTPOEHHS MeTAIOB. MHKpoCTpYKTYpa. CBETOBas MHKPOCKOMHS.
KonmyecTBeHHbIE XapaKTEPUCTUKH MHKPOCTPYKTYPhL. THIIHYHBIE KPHCTAITHYECKHE PEIIETKH METALIOB.
1.2. Kpucramnorpadpuyeckne HampapieHHs H IUIOCKOCTH. KpHCTalIOXMMHYECKHE XapaKTepHCTHKH
CTPYKTYpbL. JledekTsl KprcTamiorpahuueckoro CTpOSHHs METAVIOB: BAKAHCHH, IMCIOKAIINH, TPAHHIIBI
3epeH U cyO3epeH.

1.3.  OcHoBbl pentreHorpaduu M SJIEKTPOHHOM MuKpockomuu. OmnpeseneHHe mapamMeTpoB
KPHCTAJUIMYECKON PEIIETKHU PEHTTEHOBCKUM METOOM.

Pasoen 2. ®asosvie npespauienus ¢ memannax /la/

2.1. ®aszossie nepexons! I u Il poma. Tepmonunamuka (asoBbix mpespamenuii. Ypaeuernue 'nG6ca.
[Ipauno das. IlnaBnenne MeTaqIoB M CTPOGHHE pACIUIaBOB. KpHBble HarpeBa M OXJIQXKICHHS.
[TonumopdHele npeBpailieHns B MeTaIaX.

2.2. Tuns! Qa3 B MeTa/uIMYECKHX critaBaX. TBep/ibie pacTBOPBI 3aMellleHus i BHepeHus. [IpoMeKyTodHbIe
(a3l

Pa3zoen 3. Juazpammsl cocmoanus 0sounvix cucmem /la/

3.1. Vi3o0paxenue coctaBa B JBOHHBIX CHCTEMax B MPOLEHTAX [0 MAacce W B aTOMHBIX MPOIEHTAX.
JluarpaMMBI cocTosiHUS 1BOHHBIX cucTeM. [IpaBuio peraara. CHCTEMBI ¢ HENPEPHIBHEIM PSIOM TBEPIBIX
pacTBopoB CHCTEMBI ¢ MUHUMYMOM Ha KPHBBIX JIHKBU/IYCA M COIHIYCA.

3.2. CucreMBl ¢ pacClOEHHEM B TBEPAOM COCTOsHHH. CHCTeMBI 3BTEKTHYecKoro Tuma. OcobeHHOCTH
KpHCTa/UIM3alluK U CTPOGHHUS CILJTABOB HBTEKTHYECKOI0 THIIA,

3.3. OBrextuyeckue Kojonuu. Knaccupuxarmus sBTekTHK. BoiposkaeHHbIe 9BTeKTHKM. DOpMa MepBHYHBIX
KpucTawioB. JlenapurtHble s4eiiku. Perporpanusiii conuayc. KonTakTHOE MiaBieHue.

3.4. Cucrembl neputekTHYeckoro THna. OOGOAKH BOKPYr MNEpBUYHBIX KpHCTAMIOB. CHCTEMBI C
KOHTPYSHTHO M HHKOHTPY3HTHO IUIaBSIIUMHUCS (hazamu.

3.5. CucTeMBbl MOHOTEKTHYECKOTO THmMa. JIMKBAlKs 1O MJIOTHOCTH B JKMAKOM COCTOSHHH. CHCTEMSBI ¢
HOTUMOP(U3MOM KOMIIOHEHTOB. CHCTEMBI ¢ METATeKTHYECKHM, SBTEKTOMIHBIM, MEPUTEKTOMUIHBIM H
MOHOTEKTOUJHEIMH PABHOBECHUSIMHU.

3.6. 3aBUCHMOCTH TBEPIOCTH M 3JIEKTPONPOBOJHOCTH OT COCTaBA B CHCTEMAaX pa3HOro Tuna. IIpumepsl
peabHBIX AUarpaMM JABOHHBIX CHCTEM.

Paszoen 4. Cucmema snceneso-yznepoo /la/

4.1. Tlonmamopdusm xenesa. TemreparypHbie 3aBUCUMOCTH SHepruu ['H66ca M yieIbHOro oobeMa JKenesa.
Touka Kropu xenesa. JlnarpamMma COCTOSHHS JKeIe30—EMEHTUT. MUKPOCTPYKTYPBI OTOMIKEHHBIX CTANEHA.
4.2. MHKpOCTPYKTYpbl O€lbIX uyryHOB. JlMarpaMma COCTOSIHHS JKEI€30—yIiaepoa. MHUKpOCTPYKTYpbI
CEepBIX U MOJOBHHYATHIX 9yTYHOB.
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Pasoen 5. Hepasnosecnaa kpucmannusayus. Ocobennocmu numoii cmpykmyput /1a/

5.1. Kpucramumsanus MeTauios. 3apox/ieHiHe KpUCTALIOB, KPHTHYECKHH 3apojsiil. PocT KpHCTAIIOB.
Kpussie Tammana. Kpussie oxnaxaenus. Popma MeTaIHIecKUuX KpucTauios. Jlenaputaas popma pocra.
Cronbyareie H paBHOOCHBIE KPUCTALTBL. MoqubHIHPOBAHKUE METAIIIOB.

5.2. JlennpuTHAs TMKBAIMS B CHCTEMAX Pa3HOro tuna. HepaBHOBECHAs 3BTEKTHKA.

5.3. Fi3aMeHenue CTpOeHHUs TIEPBHYHBIX KPHUCTAIIOB H OBTEKTHK NIPH yBEIMYEHHH CKOPOCTH OXJIKICHHUSL.
Kpuerammsauus meractabuibnbix (as. OOpasoBaHHe aHOMAIBHO [EPECHILIEHHBIX TBEPIBIX PACTBOPOB.
Amop@Hsle criaBsl. Kpucraumisanus npu Harpese.

Paszoen 6. Ceasb tumeiinblx ce0licme 060IHBIX CHIAE0E C OUAZPAMMOIL COCIMOAHUA

6.1. OcHoBHBIE nHTElHBIC CBOMCTBA (KHIKOTEKYYECTh, IOPAUYETIOMKOCTh, YCaaKka). TeXHOIOrHYecKue
npoOBI [UIs ONpeIeIeH s ToKa3aTesel JKHIKOTEKYYeCTH H TOPIYEIOMKOCTH.

6.2. 3aBHCUMOCTB JINTEHHBIX CBOMCTB OT COCTaBA B CHCTEMAX C HEMPEPHIBHBIM PSAOM TBEPIBIX PACTBOPOB
M 3BTEKTHYECKOro TuMna. Beibop cocTaBa MHTEHHBIX CIIIAaBOB ¢ HCIOJIB30BAHMEM JMATPAMM COCTOSHHSL.
Paszoen 7. Jepopmayua, paspyuwenue u mexanuueckue ceoiicmea memannoe /la/

7.1. VYupyras npedopmanms. Monymu ynpyroctu. I[lnactuueckas medopMamnusi CKONBKEHHEM U
asoiiHuKoBanueM. CucreMsl ckonbxenus. Jlepopmanuonnoe ynpouneHue. OcoOGEHHOCTH YIPOYHEHUS
OIHO(A3HBIX X MHOTO(pA3HBIX CTPYKTYp. Buiibl paspymenus. Bsizkoe u XpyIkoe paspyIuenue, pa3pyeHue
OTPBIBOM H Cpe30M. Mexanu3Mbl 3aporkieHus U pasBuTHs TpemH. Opakrorpadus. CTpyKTypa H3JIOMOB.
[lepexox H3 BS3KOrO COCTOSIHHA B XpYIKoe. TeMIlepaTypHBIi IOpPOT XPYIKOCTH, BIMSHHE HA HEroO
CKOpocTH JIeOpMUPOBAHHUS U TIPHMECEA.

7.2. MexaHu4ecKue HCIBITaHHSA CBOMCTBA MeTauoB. CXeMBI HANpsHKEeHHOTo cocTosHus. CTaTHdecKue,
JAMHAMHMYECKUC U LMKIHYECKHe HCIbITanus. Mcnbitanusa Ha pacTspkeHue. THITBI KPUBBIX pacTsHKEHHS.
Ou3M4ecKUii M TEXHUYECKUH CMBICT IIPEJEIOB MPONOPUHUOHATBHOCTH, YIPYrOCTH, TEKYYECTH U
NpOYHOCTH. VICTHHHOE CONMpOTHBIEHHE pa3phiBy. XapaKTePUCTHKH IUIACTHYHOCTH MPH PACTSHKCHHH.
3aBHCHMOCTE OTHOCHTEJILHOTO Y/UIMHEHMS OT HAYaubHOM pacueTHOM /UIMHBL BiusHue CTpyKTYpH Ha
TpeJiesibl TeKYYeCTH U MPOYHOCTH. McnibiTanus Ha cxkaThe U Ha U3rHO. XapakTepHCTHKH IPOYHOCTH TIPH
cxaThy U u3rube. Mensiranus Ha TBepaocts no bpunenmo, Bukkepcy u Pokseuty. Buisl HHIeHTOPOB H
qucna TBepAOCTH. Mukporsepaocts. Mcenbiranus o6pasios ¢ HagpesoM. VICHBITaHMS HAa CTATHYECKYIO
TPEIUHOCTOMKOCTh. BsA3KOCTh paspyiueHus.. YjapHas BA3KOCTb. THIIBI KOHIEHTPATOpa HANPSHKEHHUI.
CepuanbHibie KpuBble. OnpeeneHne TeMneparypbl XpymKo-BI3KOT0 IIEpexoia.

7.3 Ycraiocts Metaiia. CTpoeHue yCTaJoCTHOTO H3jIoMa. Pa3HOBHIHOCTH LUMKIIOB HanpsokeHuit. Kpusble
ycranoct. Ormpejenenyre Ipejena BBIHOCIMBOCTH. Manonuiiioas ycranocts. CKOpocTh pocTa
YCTaJIOCTHON TPEIUHBIL.

7.4. VictibiTanus Ha xaponpousocTs. [Tomsydects. Ctaanu BEICOKOTEMIIEPATYPHOMH MON3yuecTH. BiusHue
TeMIICPaTypbl ¥ HATIPSDKEHKs Ha 110J13y4ecTh. JlmuTensHas npouHocTs. JKapocToikocTs.

Pasoen 8. H3smenenue cmpykmypsl u MeXAHUHYECKUX CEOIICME MeMmQNi08 npu Oeopmayuu u
nocnedyiouiem nazpege /la/

8.1. Mi3MeHeHHe CTPYKTYphl M MEXaHWYECKUX CBOMCTB METAILIOB NPH XOJIOAHONW 00paboTKe JaBICHUEM.
Merannorpapuyeckas u KpucTamiorpaguyeckas TekcTypa aedopMaluM, aHH3OTPONHS CBOMCTB.
[Monpasenenne nedopMmanuy Ha XOJOAHYIO, TEILIYIO H FOPSUYIO.

8.2. VI3aMeHeHuUs CTPYKTYpbl M MEXaHHYECKHX CBOHCTB METALIOB [IPH HArPEBE MOCIIE XO0I0IHOH 06paboTKH
naBieHueM. BosBpar, mepsuuHas u cobuparenbHas peKpUcTauM3anusd. VI3MeHeHHe CTPYKTYpHl IIpH
ropsiueit o6paboTke JaBjieHUEM.

Pasoen 9. Mexanusm u kunemuka gpazossix npespaujeruii 6 meepoom cocmoanuu /la/

9.1. O6mue 3aKoHOMEPHOCTH (A30BBIX TPEBPAIIEHAN B TBEPAOM COCTOSHMH. TepMOIMHAMHKA
npeBpamieHuid. Mexanusm u  KuHeTMKa JUQQY3HOHHBIX (ha3oBBIX mpeBparmieHuii. JlparpamMmel
H30TEPMUYECKOrO NpeBpalleHus. TepMOKHHeTHYECKHE THArpaMMB.

9.2. Mexanusm u kunermka Oesauddysnonnsix ¢aszoBsix mnpespameHuii. OCOGEHHOCTH CTPYKTYpPHI
MapTeHCUTHBIX (a3.
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Pa3zoen 10. Buos: mepmuueckoii o6pabomku. Ipespaujenun npu nazpese u oxnaxcoenuu cmanu /la/
10.1. Pomb Tepmuyeckoit 00paGOTKM B MOBBIEHHH Ka4ecTBa METAIONPOAYKUHMH. lIpuMeHeHHe
TepMOOOPabOTKM B METAJUIyPrUYeCKOH M MAlIMHOCTPOMTE/IBHON NpOMBILLIEHHOCTH. Kiaccudukanms
BHUJIOB TEPMHUYECKOH 00pabOTKH.

10.2. Omxur 1-ro pona. ['oMOreHM3ALHOHHBIN OTKHL, €0 HA3HAYCHHE M PEXHUMbI Uil JUTCHHBIX W
nepopMupyeMBIX cTanel W CIIaBOB. V3MeHEHHE CTPYKTYpsI M CBOWCTB ITIPH TOMOIGHHM3ALHH.
PexpucraniusanuoHHbi OTKHAT. PasMep peKpHCTAILIH30BAHHOTO 3epHA. J{HarpaMMBbl peKpHCTAITH3ALHA.
OTmxKHr /U1 yMEHBIIEHHS OCTATOYHBIX HANPsKeHH. BO3HHKHOBEHHE U POJIb OCTATOUHBIX HANPSIKEHHIA.
MexaHu3MBI penakcaluy HaNpsHKeHHH U BBIOOP PEKMMOB OTHKHTA.

10.3. TIpeBpauienus B cranu npyu Harpese. KuneTika npeBpaliienuii 1 pocT ayCTeHHTHOTO 3epHa. Biusine
HEMETA/IMYECKUX BKJIIOYEHHH Ha CKJIOHHOCTH K POCTY 3epHa. HacnencTBEHHO MeNKO3epHHCTBIE H
HACJICICTBEHHO KPYITHO3EPHUCTEIE CTAJIH.

10.4. IlpeBpamieHus Npu OXMAXKACHUH CTAIH. MEXaHH3M M KHHETHKA IMEPIMTHOTO W OeHHHUTHOIO
IpeBpalleHnil. BiusHue CKopocTH OXJaKIEHHS H JIETHPYIOIIHX 2IEMEHTOB Ha KUHETHKY NPEBpAICHH 1
CTPYKTYpY cTanu. CTPYKTypa ¥ MEXaHHYEeCKHe CBOHMCTBa nepiuTa u Oeifnura. OTXKHUT 2-ro pojia: MOITHBIH,
HETIONIHBIH, W30TEPMUYECKHH, CcHepouu3Hpyomui, HopMamm3anuouHbiii. CTpykTypa M CBOMCTBa
OTOOKCHHON M HOpMaIM30BaHHOM ctanu. [leperpes u nepexor cramu. CriocoGsl yCcTpaHeHHs CTPYKTYPHI
Tieperpesa B YIJIepOaUCTON U JIErHpoBaHHOH cTamu. CTpyKTypHas HACIEeCTBEHHOCTb.

10.5. 3akanka ¢ mnonumopdHeIM npeBpamenueM. OCHOBHBIC 3aKOHOMEPHOCTH MApTEHCHTHOTO
IPEBpaIlEHNs], CTPYKTYpa U CBOHCTBA 3aKAIEHHOM CTalld. 3aKaJIMBaeMOCTb H MPpoKaiuBaeMocTh. Croco6s!
3aKaiku ctaid. OCoGEeHHOCTH TEXHOJIOIUH 3aKaIKH JIATHIX M JIe)OPMHUPOBAHHBIX M3/IENH. 3aKaI0uHbIE
cpembl. OOpabotka XxosomoMm. IloBepXHOCTHAss M 0OBEMHO-IIOBEPXHOCTHAS 3aKaika. OCoGeHHOCTH
CTPYKTYPbI ¥ CBOMCTB [TOBEPXHOCTHO 3aKaJICHHBIX H3IEIIHIA.

10.6. Otmycx 3akanennoi cramy. IIpeBparnienns B cTany Npu OTIIYCKe, H3MEHEHHE CTPYKTYPBI U CBOMCTS.
Bbi0op pexuMoB OTIycKa B 3aBUCHMOCTH OT HasHaueHus usjienuit. OTIyCKHAs XPYIKOCTh: IIPHYKHBI U
Ccroco0sI moJaBnenust. Bropuunoe TBepAeHHE TIPH OTIYCKE.

10.7. Xumuxo-repmuyeckas o0paGortka cramu. HasHadenwe, Bumsl ¥ oOIMe 3aKOHOMEPHOCTH.
IlemeHTauuss W a30THPOBAHME: TEXHONOTHS, CTPYKTYypa M CBOHCTBA yIPOYHEHHBIX CJIOEB.
IIpenBapuTenbHas 1 OKOHUATEIbHAs TepMudecKas 06paboTKa H3/1euil.

Pasoen 11. Yznepooucmeie u nezuposanusie cmanu /l1a/

11.1. BimsiHue nerupyrommx >1eMEHTOB Ha CTPYKTYPY M CBOWCTBa CTamu. IIpMHIMIBI pa3paGoTKu
JErHpOBaHHBIX craned, uxX Mapkuposka 1o ['OCTam. Hemeraminueckue BKIIOYEHHS B CTaH. BiusHue
BK/IIOYEHHH Ha TEXHOJOIMYECKYIO IJIACTUYHOCTh, MEXaHHYECKHE CBOWCTBA M paspylleHHe JUTOH H
neopMEpoBaHHOH cTamu. Majble mpuMecH B cTaind. Biusuue npumeceil Ha MeXaHUYECKHE CBOWCTBA U
paspylICHHE JMTBIX W TepmooOpaboraHHbIX wu3fenuif. Krmaccubuxamus crameif 1mo cTpyktype H
npuMeHeHuio. CTpouTeNbHbIe M MAIIHHOCTPOUTEBHbIE CTATA: COCTAB, TEPMOOOPAGOTKA H CBOMCTEA.
11.2. Vny4maemsle craiu: NPUHIMIBI JIETHPOBAHHSA, TePMOOOPAbOTKAa U CBOMCTBA. BHICOKOMPOUHBIE
CTalld, MapTEeHCHTHO-CTApPEIOIINe CTAlM, TPUII-CTAIM: NPHHIMIBI JIETHPOBaHUS, TepMOoOpaboTKa U
CBOMCTRBA.

11.3. Craym anst ormBoK. OCOOEHHOCTH MAKpO- M MHKPOCTPYKTYPbl, 00YCIIOBIICHHbIE TeXHOIOTHIECKUMH
OrPAHHYCHUSMH (T10 JKU/IKOTEKYYECTH, TPEIIUHOYCTONIHBOCTH, ycazike). JleeKThI CTPYKTYphI: BeTHYHHA
3epHa, MOPHOIOTHS ¥ pasMepbl BTOPOH (asbl, crocobsl yrpapienus uMmu. J{ed)eKThl THTHIX CTAIEi.
Iopucrocts, ycanounble paKOBHHBI, BKIIOUCHHS - HX BIHUSHAE HA BSA3KOCTH Pa3spyIICHHUS H HAIEKHOCT
KoHCTpyKuuu. Kputepun nomycrumoctd jaeektoB U BbIGOp MeToja jedexrockormuu. OcoGeHHOCTH
cocTaBa U TEpMOOOPabOTKHU CTase 111 OTIHBOK.

11.4. XmanocToiikne ¥ KPHOTEHHBIE CTAJM: NMPHHIMIIBI JIETHPOBAHMS, TEPMOOOPABOTKA, CTPYKTypa H
cBoiicTBa. KOppO3MOHHOCTOWKHME CTaNM: NPHHIMIBI JIETHPOBAHUS, TepMOOOPaboTKa, CTPYKTypa H
CBOMCTERA.

11.5. UnctpymenTanbubie cTamy. [IpuHIHIB! TernpoBaHys, CTPYKTypa i CBOKCTBA CTaJIel IS peKyLIEro
¥ U3MEPUTENIBHOT0 HHCTpYMeHTa. TemnocTolikocTs. OcoOeHHOCTH cOCTaBa u TepMOOOPabOTKY cTanei st
LITAMIIOB H Ipecc-(popm THThs 107 faBIeHHeM. JKaponpouHsle U KapoCTOMKHE CTATH: COCTaB, CTPYKTYpa
u cBoiicTBa. MzHococroiikue ctamu. Crans I'andumbaa: coctas, TepMoo6paboTKa, CTPYKTYpa H CBOHCTBA.

24



Pazoen 12. Juazpammer cocmoanus mpoiinsix cucmem /la/

12.1. T'eomerpuyeckoe H300pakeHHe cOCTaBa TPOMHBIX CIIaBoB. KOHIEHTpAIMOHHBIH TPEYyroibHUK.
[IpaBuna peruara ¥ HEHTPA TSHKECTH TPEYTOJIbHUKA.

12.2. T'eomeTpuyeckoe H300paKEeHHE IMATPAMM COCTOSIHHS TPOWHBIX CHCTeM. JlHarpamMma COCTOSHHS
TPOWHON CHCTEMBI C HEOrPAHMYEHHOH PACTBOPUMOCTEIO KOMITOHEHTOB B JKHIKOM M TBEPJIOM COCTOSHHUSIX.
[IpoctparcTBeHHas auarpamMma mpocTeiimero tuma. Kpucranmmsanus TPOWHBIX OAHO(A3HBIX CIIABOB.
M3menenue cocraa )xuIKoi U TBepaoi (a3, M3orepMudecKue u MOJUTEPMUYECKUE CCUCHHUS.

12.3. JluarpaMma COCTOSIHHMSI TPOHHOM CHCTEMBI C TpPOIHOH 3BTEKTHKOW M NPAKTHYECKH IIOJHBIM
OTCYTCTBHEM PAcTBOPHMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHMH. Kpucrammmsanms XapakTepHBIX
CILIABOB, U30TEPMUYECKHE U NOIUTEPMUUECKUE cedeHusl. CTpoeHne TPOMHOM IBTEKTUKH.

12.4. [Tuarpamma COCTOSHUSA TPOHHOH CHCTEMBI C TPOHHOU IBTEKTHKON H OTPaHUYEHHOM PACTBOPUMOCTEIO
KOMIIOHEHTOB B TBEpAOM cOCTOsHMH. Kpucramimsanus XapakTepHBIX CIUIABOB, H30TEPMHUYECKHE U
HNOJUTEPMUYECKHE CEUCHHS.

12.5. CucteMbl ¢ KOHIPYSHTHO IUIaBAIMMHUCS XHMUYECKHMH COENUHEHUSMH. [IpuMephl peanbHBIX
JMarpaMM COCTOSTHHSI TPOHHBIX CHCTEM.

Pazoen 13. Yyzynot /1a/

13.1. Crenenp 5BTEKTHYHOCTH 4YyryHa, YIJepojaHbIi skBuBaneHt. CTpyKTypHas JuarpaMmma Maypepa.
Knaccu¢ukanus 4yryHoB, MapKupoBKa, XHMHYECKUH COCTaB, CTPYKTypa, CBOMCTBA U npuMeHeHue. Ponb
npumecei cepbl 1 pocdopa B gyrynax. Cepblii 4yTyH ¢ IIaCTHHYATHIM rPpaGUTOM.

13.2. BricoKonpouHbIi 4yryH ¢ mapoBuaHbM rpaduroM. UyryH ¢ BepMHUKYIspHbIM rpadutom. Kopkwuit
qyryH. Mexanusm rpadurusanuy npu oTKure 6€I0ro 9yryHa Ha KOBKHH.

13.3. HyryHsl co crnenuagbHBIMH CBOHCTBAMH: aHTU()PUKIMOHHBIE, H3HOCOCTOMKHE, JKAPOCTOHKUE M
KopposuoHHOCTOMKHE. Tepmuueckas oOpaboTka uyryHoB. OTXKUT JUId YMEHBLIEHHS OCTATOYHBIX
HaNPSUKEHUN, OTKUT JUIS YCTpaHeHMs oT1Oena, HOpMalu3alus, 3aKkaika Ha MapTEHCHT H OTIYCK,
U30TEePMHUYECKas 3aKaiKa, 3aKajIKa C IIJIaBJIEHHEM IOBEPXHOCTH, XUMUKO-TepMUYECcKas 06paboTka.
Pasoen 14. Cnnagbl u KOMROZUKUOHHbIE MAMEPUATbI HA OCHOBE e2KUX Memaanoe /1a/

14.1. ObnacTi NpUMeHEHHUS aTFOMUHUEBBIX CIJIaBOB M TpeGoBaHus K HuM. CBOMCTBA ATIOMHHMS U €r0
CTaHJapTHbIE MapKy. Jlerupyromue sMeMeHThl U MPUMECH B AlIOMHHHEBBIX CIUIaBaX. TeXHOIOTHYECKUe
CXeMBbI JUIs OTIMBOK M JedopmupoBaHHbBIX mnonyhabpukaroB. OcoOEHHOCTH TEPMHUECKOH W
nedopmannonHoi o6paborku. CTaHTapTHEIE CHCTEMBI 0003HAYEHHUs MAPOK CILIABOB H MX cocTosHUM (PD
u CIIIA).

14.2. Jlutas cTpyKTypa allOMHHHEBBIX CIUaBoB. OCHOBHBIE ()a3bl W CTPYKTYPHBIE COCTABIISIOIINE.
[IpomMbluIeHHBIE NTHTEHHBIE AMIOMHHHEBBIE CIUIaBbl. Kiaccudukaiws, Mapku, CTPyKTypa, CBOMCTBA,
0071acTH IPUMEHEHMUS.

14.3. TlpomeliieHnbie aegopMupyeMBble alllOMHHHUEBBIE ciutaBbl. Kiaccudukaiys, Mapku, CTpYKTypa,
CBOMCTBA, 00JacTH npuMeHeHHs. KoMIO3HLMOHHbIE MaTepHalbl Ha OCHOBE AIFOMHHHS, MOJIyYaeMble
METO/IaMHU TIOPOIIKOBOH MeTa/utyprus. beictposzakpucramiuzosannsie craasbl, CAITsl, CACEL, criaBsl ¢
YacTHUIAMHU KapOuaa KpeMHUsI, HaPaBJIeHHO 3aKPHCTA/TH30BAHHbIE YBTEKTUKH.

14.4. OGnacTy NPUMEHEHHS MAarHHEBBIX CIUIABOB M TpeOoBaHHs K HuM. CBOWCTBA MarHus W €ro
cragjaptabie Mapku. Jlerupyromue sj1eMeHTbl U NPUMECH B MarHMEBBIX ciulaBax. TexHonmormyeckue
CXeMbl IS OTIMBOK ¥ Je(OpPMUPOBAHHBIX NOIy(habpUKaTOB MarHHeBBIX CIUIaBoB. OCOOEHHOCTH
TEPMHUYECKOH H AedopmaiimoHHoit 00paboTku. CTaHmapTHBIE CUCTEMBI 0603HAYEHUS MApPOK MATrHUEBBIX
criaBoB M ux cocrosHuid (P® u CIIA). Ilpomenmnennsie auteiinsie u aedopMupyembie MarHueBbIE
CILJIaBHI.

14.5. ObGnactu npuMeHEHHs TUTaHa CIIJIaBOB U TpeboBaHus kK HUM. CBoiicTBa THTana. CtaHiapTHBIE MAPKH
THTAHOBOM IyOku. Jlernpyromiue 31eMeHTHI U IPUMECH B TUTAHOBBIX cIutaBaxX. OCHOBHBIE THIIBI JBOMHBIX
JquarpamM. ®as3oBele IpeBpalleHUs] B TUTAHOBBIX cruiaBax. JleopMupyeMble M JIMTEHHBIE TUTAHOBBIE
CILIABBEI.

Paszoen 15. Cnaassl u KOMRO3UWUOHHbIE MAMEPUANbl HA OCHOBE MANCETBIX Mema1o6 /1a/

15.1. ObnacTn mpuMeHeHHs: MEHBIX CIUIABOB U TpeOoBaHHs kK HUM. CBOMCTBA Me/IH U €€ CTaHapTHbIE
Mapku. Jlerupyrommue s1eMEHThl M NMPUMECH B MeIHBIX crutaBaX. KiaccHukaiids MEIHBIX CIUIABOB.
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Ocobennoctu TepMuueckoi u aepopmanuonHoii obpabotku. JlaTynu; nedpopmupyemble U JIHTEHHbIE
JIaTyHH; MapKUPOBKa, CTPYKTYpa cBoiicTBa u npumenenue. Koadpduuuents I'uiie.

15.2. bponssl nutelnbie u nedopMupyeMble, OJIOBSHHbBIC U OE30JI0BSHHBIE; MAPKUPOBKA, CTPYKTYpa,
CBOMCTBA H MpUMEHEHHEe. MeIHOHMKeNEBblE CILIaBbl: MEJIbXHOp, HeW3Wib0ep, KOHCTAHTaH.
KoMmmno3unnonHsie MaTepHalibl Ha OCHOBE MEJIH.

15.3. Hukelns ¥ €ro cnjiaBsbl; MapKUPOBKA, CTPYKTYpa, CBOMCTBA U npuMeHeHne. OcoBGeHHOCTH cocTaBa U
CTPYKTYPbI JKAPOCTOMKUX M JKapOIPOYHBIX CIUIABOB. [YromiaaBkue MeTayulbl: BOJb(pam, MOIHOAEH U
HUOOWH; B3aUMOJIEHCTBHE C IPHMECSIMH, CTPYKTYpa, CBOMCTBA U IPHMEHEHHE.

15.4. Ilunk, cBHHEN, OJOBO M MX CIUIaBbl; MAapKUPOBKA, CTPOEHHE, CBOMCTBA M IIPUMEHEHHE.
AHTHQPHUKIMOHHBIE CIJIaBbl. Msrkue npunou. baaropojaHbie MeTayuisl: 30J10TO, cepebpo, IIaTHHA U
CILIaBbI HA HX OCHOBE; MAapKHPOBKa, CTPYKTYpPa, CBOMCTBA U IPUMEHEHHE.

PEKOMEH/]YEMAA IUTEPATYPA K YACTH 9

a) OCHOBHAaf JHTepaTypa

la) Hosuxkos W.M., Crporanos I'.5., HosukoB A.JM. MerauioBenenne, Tepmoobpabotka u
pentresorpagus. - M.: MUCuC, 1994. - 480 c.

2a) benos H.A. OcroBsl MatepuanoBeenus. KoHcnekr nekipit (3nekrponnas sepeus). MUCuC, 2007,
3a) benos H.A., XBan A.B. OcroBsl MatepuasoBeaenns (U.3). JlabopatopHslil IpakTHKyM (31€KTPOHHAS
Bepcus). — M.: MUCuC, 2006.

4a) Typununa B. 10., Jlobarkun C B. MarepuanoBesenue u TepMuueckas o6paboTKa METaIlIOB:
[Mpaktuxym / Ilox pea. C. A. Hukymuna - M.: U3a-8o Yueba MUCuC, 2005. — 77 c.

Sa) Hukymuu C. A., Typumina B. 1O. Marepuanosenenue u tepmudeckas 00paloTKa MeTalLIOB:
CrenuanbHble cTamn: YuebHo-MeToauueckoe nocobue. — M.: MUCuC, 2006. — 57 c.

6a) Marepuanosenenue. Y. 1: JIa6. npakrukym / ITox pex. B. IT. Kanesa. — M.: MUCuC, 2004. — 143 c.
0) Jomo/IHATEILHAS TUTEPATYPA

16) benos H.A. JluarpaMMel COCTOSHHS TPOWHBIX U YeTBEPHBIX cucTeM. - M.: MUCuC, 2007

YACTb 10. MEHE/[’KMEHT KAYECTBA B META/LVIYPTHH

Pasoen 1. Texnuueckoe pezyruposanue u cmanoapmuszayua [la-12a; 16-96]

1.1. Cranmaprusanys u €€ MECTO CTaHJAPTH3AlMH B 00Iel cucteme 3HaHui. Kpatkas ucTopus pa3BuTHs
crapiaprusanuy. Ponb M 3HadeHHWe CTaHOAPTU3AlMUA B IIPAKTHYECKOH AEATENBHOCTH IO OLIEHKE H
MOATBEPXKICHUIO COOTBETCTBUS IPOAYKIHHK (paboT, yeiyr).

1.2. IlpaBoBoe obOecnedenue pabor mo cranmapruzauuu. PenepanbHbiii 3aK0H «O TEXHHYECKOM
peryiupoBanun». TexHuueckue periaaMeHThl. JlesTelbHOCTS MO CTaHJapTH3aKuK B cBeTe DenepanbHoro
3akoHa "O TeXHUYECKOM peryiaMpoBaHuu". YpoBHH craHmaprusamuu. Opradumzanus paboT Mo
cTanpaprusanuy B Poccuiickoii @enepanun. Konuenmus pa3BuThs HAIIMOHATBHOW CTaHIAPTH3AIIAH.

1.3. OcuHoBHBI€ 3a1aun cTaHgapTU3anud. OCHOBHbIEC IPUHLMIIE! CTAHIAPTU3AINK: TOCTHKEHHUE COTIIACHS
(koHCeHCyca); 11e1eco00pa3sHOCTh pa3pabdOTKU CTaHJapTa; COOTBETCTBHE HOPMaM 3aKOHOATEIbCTBA;
KOMIUIEKCHOCTh ~ CTaHJapTH3alli¥  B3aMMOCBSI3aHHBIX  OOBEKTOB; ONTHMAIBHOCTH  TpeGOBaHMIA,
BKJIFOYAEMBIX B CTaHAapThl. ONTUMU3ALUS TapaMeTPOB 0OBEKTOB CTaHAapTH3ALKH.

1.4. Opranusanus ¥ KOOpAMHALUS padOT IO CTAHAAPTH3ALMH. YYaCTHHKH HalMoHAILHOM CHCTEMBI
cranjaprusauuy. CrenuanbHO YHOJTHOMOYEHHBIH @ejiepanbHblii OpraH MCHOJIHUTEIBHOW BIACTH B
o0nacTH cTaHOapTH3aLMy, ero 3afayu U Qynkuuu. Texuuwdeckue xomutetsl (TK) mo cramgaprusanuy,
LEeNd CO3JaHusl W IpUHIMIBEl opraHusauuu pabor. Ilonpasgenenust (cayxObl) CTaHIapTH3ALUH,
OOIIeCTBEHHBIE OpraHM3aluy norpebuTeneil. 3aka3uyuku pa3pabOTKH HAMOHAIBHBIX CTaHAapToB PO,
[InanupoBanue paboT MO CTaHAapTH3aLMH;, OCHOBHblE TPeOOBaHUS K IJIAHOBBIM JOKYMEHTaM II0
CTaHJapTH3aLUHU U NpaBHIa X pa3pabOTKH.

1.5. HopmaruBHBIE JOKYMEHTHl [0 CTaHIapTH3aluu. Bumel crawpaptoB. ITopsgok paspaboTku,
TpebOBaHUS K MOCTPOCHHUIO, M3IIOKEHUIO, OGOPMIICHHIO U COJEPKAaHHIO CTAHJAapTOB HA IPOMYKIIHIO,
MPOLECCHI, YCIYTH, METO/IbI HCIIBITAHUH.
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1.6. MexrocyniapcTBeHHBIH — COBET 1O  CTAHJAPTH3AUMH, METPONOTMM M  CepTH(HKAIHH.
MeskrocyrapcTBeHHbIE CTAHIAPTHI.

1.7. Wndopmanns o HOPMATHBHBIX JOKYMEHTax [0 CTaHIAPTH3AllMM, WX H3[aHHE W pea3allus.
I'ocynapCTBeHHBIN KOHTPOJIL ¥ HaI30p 3a cOOMOIeHHeM TpeOGOBaH i rOCY JapCTBEHHBIX CTAH/IapTOB.

1.8. MexayHapojiHoe cOTpyIHHYECTBO B 06JIaCTH CTaHJAPTH3ALMH, OCHOBHBIE 3a/1aul. MexXIyHapoJHbIe
(UCO, M3K), u peruonansaeie (CEH, CEHDJIEK) oprasnsanuy 1o cTaHIapTU3aliy, UX Ie/TH 1 3a1a4u,
CTpyKTYpbl ¥ (QyHkuuu. IIpoGnemsl rapMoHM3aimu TPeGOBAHHH OTEYECTBEHHBIX HOPMATHBHBIX
JAOKYMEHTOB C pPErHOHaIBHBIMH U MEXAyHapoaHbIMH. MHpopmannoHHoe obecrieuenne paboT 110
craHjapTusanuu B Poccun u 3a pyoexom.

PEKOMEH]]YEMBIE ITPABOBBIE H HOPMATHBHBIE JOKYMEHTBI K PA3JE/IY 1 Y. 10

a) OCHOBHbIE

1a Kapetaukosa H.B. Crannaprusarms: OnopHsIil MaTepuai K Kypey JeKIUH U PaKTHIECKHM 3aHATHAM.
—M.: HUTVY « MUCuC», 2014

2a QenepanpHblif 3aK0H «O TEXHUYECKOM peryJmpoBanuu» ot 27 nexabps 2002 romga No 184-@3.
3aT'OCT P 1.0-2004 Crannaprusarus B Poccuiickoit ®enepanun. OCHOBHbIE MOIOKEHHS.

4a TOCTP 1.1-2005 Craugaprisanus B Poccuiickolt ®eneparmu. TeXHHYECKHE KOMHTETHI I10
cranfaptusanuy. Ilopsnok co3anus U esTebHOCTH

Sa T'OCT P 1.2-2004 Crangapruzauus B Poccuiickoit ®@enepanmu. CravgapTel Hal¥OHAIbHbIE
Poccuiickoit @enepanun. [IpaBuna paspaGoTku, yTBepKIeHHs, OGHOBICHUS H OTMEHBI.

6a 'OCT P 1.4-2013 Crannaprusauust B Poccuiickoit @enepaunn. Cranaaptsl opranmsanuii. Obmme
HOJIOKEHHS.

7a T'OCTP 1.5-2012 Cranpaptusauus B Poccuiickoit ®emepanuu. CTaHzapThl HalHOHAIBHBIE
Poccuiickoii @enepanun. [IpaBuna noctpoenus, u3jiokenus, ohopMiIeHus U 0603HAICHUS

8a I'OCT P 1.6-2013 Cranpaprusauus B Poccuiickoit ®exepauun. [Ipoexts cTanmapToB. OpraHu3ars
TMPOBEJICHHS SKCTIEPTH3BL

9a T'OCT P 1.7-2008 Craupaprusatus B Poccuiickoit ®epepanuu. CTaHIapThl HAlMOHATIBHbIE
Poccuiickoit @enepanuu. [Ipasuna ohopmnenus u 0603Ha4eHns Iy pa3paboTke HA OCHOBE MPUMEHEHUS
MEK Iy HapOIHBIX CTAHAAPTOB

10a I'OCT P 1.10-2004 Craugaprusanus B Poccmiickoit ®esepanuu. [lpaBuna craHjapTH3alku o
pekoMeHanui 1o crangaptusamuy. [lopanok paspaboTku, yTBEpKACHHS, M3MEHEHHs, MEPECMOTpa H
OTMEHBI.

11a'OCT P 1.12-2004 Cranmaprusamus B Poccuiickoit ®enepaiuu. TepMUHBI U ONpeieTICHHS.

12a Konuenuus pa3sBUTHS HAUMOHAJIBHOW CHCTeMbl CTaHAapTu3anmu. Ilpuusta PacmopskeHnmeM
IIpaButenscrBa Poccuiickoit eneparmu ot 24.09.2012 Ne 1762-p.

0) MonmoJTHHTEIbHbIE

16 Bcemuphnas Toprosas opranusanms. CorjamieHue mo TeXHHYECKHM Oapbepam B Toprosie. Komekc
yCTaHOBUBILIEHCS TIPAKTHKH 11O cTaHaapram, 1994

26 I'OCT 7.32-2001 Cucrema craHiapToB 1o WHpOpMAIWHK, GHOIHOTEYHOMY M H3JATENLCKOMY JEy.
Oruer o Hay4HO-HCCIe0BaTENbCKON paboTe. CTPYKTypa U npasuia opopMiIeH s

36 I'OCT 8.417-2002 I'ocy napcTBenHas cucteMa obecrieueH s e{MHCTBA U3MepeH . EIuHuIIbE BeTuduH.,
40 I'OCT 2.001-2013 Exnnas cucteMa KOHCTPYKTOPCKOM JokyMeHTaluu. OBIIHe MoI0KeHUs

56 I'OCT 3.1001-2011 Enunas cucreMa TeXHOJIOTHYECKON JoKyMeHTamu. OOLIHe M0I0KEeHUS.

66 I'OCT 12.0.004-90 Cucrema crannapToB 6e3omacHocTH Tpyaa. Opranuszanus 00ydyenus 6e30macHOCTH
TpyAa. Obmue mosjoxeHus

76 I'OCT P 15.201-2000 Cucrema pa3paboTKi U MOCTAHOBKH IIPOAYKIHH HA MPOU3BoACTBO. [TpoayKiust
IPOM3BO/ICTBEHHO-TEXHHYECKOrO HasHayeHHdA. [lopsnok pa3paboTKu W MOCTAHOBKH MPOJAYKIHM Ha
TIPOM3BOJICTRO.

806 I'OCT P 1.15-2009 Cranmaptusauus B Poccuiickoit ®enepamun. CiyxObl cTaHJapTH3alMA B
opranusaiusx. [Ipasuna co3ganus 1 GOyHKIHOHUPOBAHHS

96 'OCT P 1.9-2004 Cranmaprusanus B Poccuiickoit @efepannu. 3HaK COOTBETCTBHS HAIMOHAIBHBIM
crangaptam Poccuiickoit @eneparuu. M3obpaxenue. I[Topsiiok mpruMeEHEHHS.
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Paszoen 2. Memponozua u memponozuueckoe obecneuenue [la-13a; 1 0-90]

2.1. Metpororusi: 3a1adl M MECTO B CHCTeME HAyK, KPaTKas MCTOPHS pasBUTHSA. OCHOBHbIE HOHATHSL,
TEPMUHBI U onpefieieHus. DusnuecKas BeJIMIMHA, MCTHHHOE M JeHCTBUTENbHOE 3HAYeHHE (H3UUECKOl
Be/uaHHbl. CHCTEMBI BEIMYMH M CHCTeMBI eiHuL. Exununa gusnyeckoit Benmunusl. Mepa, pasMep u
Pa3MEPHOCTh  (PU3MYECKOH BENMUMHBL MeXIyHapoiHas CHCTEMA EIWHHMI (H3HYECKUX BETHUMH.
OcHoBHbIE, MPOU3BOJHBIE H AONOJHHTENLHBIC CIMHHUIEI EJUHUILI BEJIHYHH B pasNu4HbIX 00IacTIxX
u3mepenui (ocHosHele Tpedosanus no 'OCTP 8.417-2002). [Tonsre 06 aHamM3e pa3sMepPHOCTEH.

2.2. Buzbl, NpUHUMAIB M METOABl H3MEPEHMH, MX KIacCH(pUKAIMSL. ITorpemocTu u3Mepenui, ux
kaccupukanus. Ilorpemnocts u HeonpeneneHHoCTs. CHCTeMaTHUeCKHe MOTPEIHOCTH, CIIOCOOBI HX
OOHapyXKeHUs] U MCKMOYeHHs. Bocmpowssenenne W mnepegaua pasMepa IMHHMIL. DTANOHbI OCHOBHBIX
eIUHUL (PU3UIECKUX BEIHUMH.

2.3. Pesynbrarsl HaOmose Uit U pe3yIbTaT H3MepeHus. MeTponornyecKue XapaKTepPUCTUKH pe3yIbTara
u3Mepenuit. [lorpemHocTn u3Mepennit 1 UX CTATHCTHYECKHE OLEHKH. MeTomsl 06paGoTKH pe3yibTaToB
OZTHOKPATHbBIX, MHOTOKPAaTHBIX M KOCBEHHBIX H3MepeHHH. DOpMbI MpeICTABICHHS XapaKTePHCTHK
norpemHxocTe. @opMbI IPEICTaBICHUS PE3YIBTATOB H3MEPEHHH.

2.4. [paBoBoe obecnieyeHne 1 HOPMATHBHOE PETYIHPOBAHHE METPOJIOTHIECKOHN AeSITEHOCTH B PoccHu.
3akon P® “O06 obecneuyennn emmHcTBa u3Mepenuit”. 'ocygapcrBeHHas METPOJIOTUYECKas Ciryx0a,
CTPYKTypa, 3amaun ¥ GyHkumn. Merponornyeckue ciyxObl (efepanbHbIX OPraHOB HCIIOIHATEILHOM
BJIACTH U IOPUMYECKHUX JIULI, UX TIpaBa, 00S3aHHOCTH U OTBETCTBEHHOCTS.

2.5. 'ocynapcrsennas cucrema obecriederus eauHcTsa usMepenuit ('CH) OcHOBHBIE MOHATHS, TEPMHUHBI
U ONpejieieHuss B oOmacTu obecrneveHus emMHCTBA H3MepeHuil. OCHOBHble 3amaud, (GYHKIMH,
opranusanuonHas crpykrypa I'CU. OcHoBononararonme cranaaptel ['CHU.

2.6. Cpencta m3MepeHmM M HMX Kimaccu(ukarms. Mertponormueckue Xxapaktepuctukn CU u ux
HOpMHpOBaHHe. Kiiaccsl TOYHOCTH CpeJCTB H3MepeHuil. Bribop cpencTs maMepenuii 1 obecnedeHus
Tpebyemoii TOUHOCTH pe3ynbTaTa n3Mepenust. CpesicTsa KOHTposis. CpecTBa HCIBITAHMI.

2.7. CucTeMa HCTIBITAHM# CPEICTB H3MEPEHHIA C LIeNIBIO yTBEPXKACHHS THITA. MeTposorndeckas aTTecTaius
cpeacTB usMepenuit. Cucremsi moepku u kammbposku CU. Ceprudpukarms CU.

2.8. Metponoruyeckoe obecrneuenne. ITanoHsl eauHul BeiuunH. CTaHIapTHBIE o0pasipl cocTaBa H
CBOWCTB BEIECTB M MATepHAlOB. YTBEp)KIEHHE THIIA, CePTH(UKAIHMS, TIOBEPKA H KATHOPOBKA CPELCTB
M3MEPEHUH. AHAIM3 COCTOSHHS H3MepeHHil. MeTponorudeckas SKCIepTH3a. MeTOIMKH BBITONHEHHUS
M3MEPEHUH. AKKPEIUTALMS U3MEPUTEITBHBIX 1a00PAaTOPHil Ha TEXHHUECKYIO KOMIIETEHTHOCTb.

2.9. MexyHapoHOe COTPYIHHYECTBO B O0JACTH METPOJOTHH, MEKIYHAPOIHBIE METPOIOTHYECKHE
OpraHHu3alliH, UX IEJH, 3a1a4i U (YHKIHY.

PEKOMEH/IYEMAA JIHTEPATYPA, IIPABOBBIE H HOPMATHBHBIE JOKYMEHTHI K
PA3SJEIIY 2 YHACTH 10

a) OCHOBHBbIE

la @3 «O6 obecneyennu enuncTBa M3Meperuit» Ne 102-®3 ot 26.06.2008

2a PMI" 29-2013 I'CH. Metpomnorusi. OcHOBHBIE TEPMHHbI U ONPENETICHHUS.

3aI'OCT 8.417-2002 I'CH. EauHuUIbI BEIUYHH

4a MU 2222-92 T'CU. Buns! uamepennii. Kinaccudukarus.

Sa MU 2246-93 I'CH. INorpemnoctu uzmepenuit. O6o3HayeHus1.

6a MU 2091-90 I'CU. Usmepenns ¢pusnyeckux semmunn. O6mme TpeGoBaHms.

7a IIP 50.2.038-2004 T'CH. W3mepenust mnpsmele onHOKpaTHbIe. OLeHHBaHUE HOTPENIHOCTEH M
HEONPE/IETIEHHOCTH pe3yJIbTaTa H3MepeHHii.

8a MM 1317-2004 T'CU. PesymsTaTel M XapaKTepHCTHKH [OTPEIIHOCTH H3MepeHHil, DopMbl
npezcrasiaenust. Crocobsl HCTONB30BAHUS TIPH MCHBITAHHSX OOPa3sLOB MPOAYKIHH M KOHTPOIE HX
[1apamMeTpoB.

9a I'OCT 8.401-80 I'CH. Knaccel TouHOCTH CpeicTs u3Mepenuit. O6Iue TpeGoBaHMUS.

10a 'OCT P 8.563-2009 I'CH. Metoauku (MeTOIbI) H3MEPEHHUIA.

11a 'OCT P 8.820—2013 I'CU Metposnoruueckoe obecrneucaue. OCHOBHBIE MONOKCHUS
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12aT'OCT 8.315-97 I'CU . CranapTHbIe 00pa3siibl COCTaBA U CBOKCTB BENIECTB U MaTepHatoB. OCHOBHEIE
TOJIOJKEHH.

13a MU 2233-2000 I'CH.O6ecneyenue 3¢ HeKTHBHOCTH H3MEPEHHMIA IPH YIIPABICHHH TEXHOIOTHYECKAMH
nponeccam. OCHOBHBIE ITOJIOXKEHHUSL.

0) AonoJHHTE/IbHbIE

16 I1P 50.2.006-94 I'CH. TTopsiiok mpoBe/ieHus: IOBEPKH CPEACTB H3MEPEHHIA.

20 IIP 50.2.007-2001 I'CH. TToBepuTenbHble Kiehma.

306 I1P 50.2.016-94 I'CU. TpebGoanus K BBIIOIHEHUIO KATMOPOBOUHBIX paboT.

46 I'OCT P 56069-2014 TpeGopanus K 3KcIepTaM U crenuanictaM. [loBepuTesh CPeCTB H3MEPEHMIA.
OO6mme TpeboBanus

36 'OCT P 8.568-97 I'CH. Attecranus ucnbitaTebHOro 060pyoBanus. OCHOBHBIE MONOKEHHS.

60 PMI" 27-99 I'CU. Tlopsnok mpoBeneHus U cofepikaHie paboT NpH MPOBEAECHHH METPOJIOTHYECKOl
SKCMEPTHU3bI TEXHUIECKOM JIOKYMEHTAIMH HAa MEXIOCY IapCTBEHHBIE CTAHIAPTHBIE 00Pa3IIBL.

76 PMI" 63-2003 I'CH. O6ecneuerne 3pheXTHBHOCTH HU3MEPEHHH TIPH YIIPABIECHHH TEXHOIOTHYECKUMH
npoueccamu. MeTposioruyeckas 3KCIepTH3a TEXHHYECKOM JI0KYMEHTaIIHH.

86 PMI" 64-2003 I'CH. Obecneuenne s GpeKTHBHOCTH H3MEPEHHE PH YIPABICHHH TEXHONOTHYECKUMHE
npoueccamu. MeTo/ibl ¥ crIocoOBI OBBIIEHHS TOYHOCTH H3MEPEHHUIA.

96 MU 2177-91 I'CH. ViamepeHus 1 H3MEPUTEIbHbIH KOHTPOIIb. CBEIEHHS O MOrPEIIHOCTSIX H3MEPEHHUH B
KOHCTPYKTOPCKOH M TEXHOJIOIHYECKONW JOKYMEHTAIIHH.,

Paszoen 3. Cucmemmbsiii u npoyeccHvlit n0OX00b! K OP2AHU3AUUU OEAMENbHOCII MEMALTYPULECKO20
npeonpuamua [la-11a; 16-86]

3.1. Ilpobnema kadecTBa M ee KOMIUIGKCHBIH xapaktep. KauectBo o6miectsa. KauecTBo KyIbTYpSL
KagecTBo 4enoBeka: MEHTAIBHOCTB, XyXOBHOCTh., KauecTBo oGpazoBanus. KadecTBo jxu3uu. 3HaueHue
CHCTEMHOr0 MOJXO0Aa K PEHICHHIO MpoOieMbl KauecTBa JUIs ofmectBa. 3HaueHwe paboT B 061acTH
Ka4yecTsa A/ NMPEANPHATHH M OpraHu3alMi B yCIOBHAX PHIHOYHON 3KOHOMHKH. 3aMHTEPECOBAHHOCTH
IMOCTABIHKA, HOTPEOUTENS, TOCY1apCTBA B PEIIEHHH TIPOOIEMBI KauecTBa.

3.2. Wcropust pasuTus HeH B 061acTH KauyecTBa. DBOIIOLHUS PELIEHHs poOIeMbl KayecTBa B MHPOBOIA
npakTike. [IpydrHa nosBIeHns CTaHNapTOB Ha cHCTeMbl kadectBa Ananu3 JDkypana. [{ukn Illyxapra-
Jlemunra. YersipHaauaTs NpuHIUIOB JleMunra.

3.3. Mcropus pa3BUTHS MEXTyHAPOIHOM CTaHIapTH3AIMHE CHCTEM MEHEDKMEHTA KayecTBa. J]esTeTbHOCTD
rexHuyeckoro komutera ISO TC 176 "MenemxmenT kadecTBa i obecnedenue kavectsa". CTanaapTsl
cemeircTBa [SO 9000, u 5KBUBaNEHTHBIE UM HAIMOHAIbHBIE CTAHAAPTEL. OCOBEHHOCTH MEX/TyHapOIHBIX
CTaHJAapPTOB Ha CUCTEMBl MEHE/DKMEHTA KaUeCTBA: IIPHHIUIITEI pa3paboTKy U CTPYKTYpa. JJoNoIHUTELHbIE
pyxopoiime fokymeHTsl ISO TC 176, oTHOCAmMECS K TEPMHHOIOTHH, CUCTEMAM M IIPOBEPKAM

3.4. XapakTepuCTHKa COBPEMEHHOH BepcuH craniaaproB cemeiictsa [SO 9000. Vineonorus cTaHmapToB
cemeiictea MCO 9000: mpuHIMOBI ¥ OCHOBHBEIC TEPMHHBI U OMNpEJIEIEHHS B OOJACTH MEHEIKMEHTa
KayecTBa.

3.5. Cucrema meremxmenTa kadectBa (CMK): Mojens 1 061acTh IpUMEHEHHS

3.6. Tpebopanus cranmapra 'OCT ISO 9001-2011 u 061acTh UX IPUMEHEHMUSI.

3.7. llpoueccHbiil moaxon, monoxeHHel B ocHoBy Momenn CMK, u OCHOBHBIE €r0 NpeHMyIIECTBa.
TlousTre, MOJENL ¥ HA3HAYEHHE TIPOIIECCa; YPOBHHU YIPABICHHS M MPOLIECCH OPraHU3all|K; OlIpe/IeIeH e
NPOLECCHOTr0 mMojaxoaa. Mex(yHKIMOHAIbHbIE KOMaH/bl U HX POJb B OIPEIEICHHH, BHIOJHEHUH,
aHalM3e H YJIy4YIICHUH NPOIeCCOB.

3.8. Poib JIOKyMEHTHpPOBAaHHUs B yNpaBieHHH opraHusamueil. CTpyKTypa JOKYMEHTALH OpraHH3aIlfH.
CBs13p mpoI1ECCOB ¥ JOKYMEHTOB.

3.9. Poib ¥ OTBETCTBEHHOCTH PYKOBOJCTBA IPH CO3J[aHHH, BHEAPCHUH M obecredeHun 3(QeKTHBHOro
¢Gynkmmonnposanus CMK.  OcHOBHBIE IpenMynIecTBa IPOLECCHOrO MOAXO0/IA.

3.10. Yro memaer cO37aHMIO W BHEAPEHHIO 3(P()EKTHBHBIX CHCTEM MEHEKMEHTA, H KaK BBIATH W3
crnoxupmieiics curyanuu? IlocnenoBaTenbHOCTh  AEMCTBHI — PYKOBOACTBA, HEOOXOIAMMBIX IS
npeBpaiieHuss CMK B HHCTpYMEHT NOCTOSHHOTO yJTy4IIEeHUs e TeIbHOCTH OpraHu3anuy 2.2
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3.11. Buytpennue nposepku (ayautsl) CMK. Ilporenyps! miaHHpOBaHUS M MPOBEACHHUS. 1IpOTOKOIIBI
IPOBEPOK.

3.12. MeTozsl ¥ HHCTPYMEHTBI U3Meperus, aHamm3a 1 yirydienuss CMK CeMb HHCTPYMEHTOB KOHTPOJIS
Ka4yecTBa: U3y4YeHHE CIIOPHOIO BONpoca, mpobiemMsl, mporecca. biok-cxema: HariisqHOE Npe/ICTaBICHUE
npouecca. Jluarpamma '"mpuumHa- pesynbTar': aHanu3 IIyOMHHBIX mnpuumH. J[uarpamma Ilapero:
BBISIBJICHHE KIFOYEBBIX MpoOnem. Bpemennodt rpaduk: BbisBleHHe TpeHIOB. ['paduk: BhIABjICHHE
B3aMMOCBSA3€H MKy IEpEMEHHBIMH. [ MCTOrpaMma: HacTpoiika, pa3dpoc mapameTpoB u opma mpoiecca.
KonTtponeHas kapra: BhISBICHHE HCTOYHHKOB BapHaOEIbHOCTH.

3.13. Crarucruyeckoe ynpasnesue mponeccamu (SPC). Meromsl CTaTHCTHYECKOrO yIpABICHHUS
npoieccamu. MeTosl ¢Oopa U perucTpalliy JaHHBIX O II0Ka3aTelIsX KadecTBa NPOAYKIMH U GOPMBI HX
npejcrapienns. Kontposnsnsie auctku. OOmme u ocobble npuumHbl BapuabensHoctd. "Bupyc"
BapuabenpHoctd. Ilomxox Illyxapra. Ifuxn Illyxapra-[lemunra. Konuenuus HempepsIBHOTO
COBEPIIEHCTBOBAHHUSA (Kaia3eH).

3.14. CratucTHYECKOE PEryIMpPOBaHKE, aHATH3 TOYHOCTH U CTAOHIBHOCTH TEXHOJIOTHYECKHX TTPOIIECCOB.
[IpenBapuTenbHBIH aHAM3 TAPAMETPOB TEXHOJOTHYECKOTO MPOIECca M NPHBEIEHUE €ro B CTATHCTHYESCKH
peryiaupyemoe coctosHue. KOHTpOIbHBIE KapThl Ul Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX IPHU3HAKOB.
BHezpeHne CTaTUCTHYECKUX METOIOB YIIPABICHHS KA4€CTBOM MPOIYKIMH: OCHOBHBIE 3TANbl H CIIOCOOBI;
OlLIEHKa SKOHOMHYECKOH 3P PEeKTHBHOCTH.

3.15. TlnanupoBaHue ¥ OpraHM3alMs SKCIIEPUMEHTa H €ro pOib B PELICHHWH MPOOIEMBI KauyecTBa.
Knaccuyeckoe mianupopanue sxcnepumenta no @umepy. [loaxox TaryTu: QyHKuus noreps, MHAEKCH
BOCIIPOM3BOJAMMOCTH, PEBU3US TEOPHUHU JOIYCKOB H IOCAIOK.

3.16. KoHuenuuss HENpepbIBHOIO COBEPIICHCTBOBAHUA «KaWa3eH». YIIyULIEHHE, JOCTUTHYTOE
HOBOBBe/IeHHEM (Kaiipuo). Konuenmms "GepexmmBoro mpomssozctsa" ("lean production"). Cucremsl
«kaHOaH» M «TOYHO-BO-BPEMS»: CXEMBbl M 3ada4d BHeApeHUs. IIporpamma “Hoib - JedeKkToB”.
benumapkunr. Camoonenka. MexayHapoaHbIe ¥ HAIMOHATBHBIE IIPEMUK B 00J1aCTH KAUECTBA.

3.17. CucteMsl 5KONOTHYECKOr0 MeHekMeHTa (craHaaptsl cemeiictBa ISO 14000) m MeHemKMeHTA
oXpassl Tpyja U TexHuku Oe3onacHoctr (OHSAS 18001).

PEKOMEHJYEMAA JIHTEPATYPA H HOPMATHBHBIE JJOKYMEHTABI K PA3JIE/TY 3 4. 10
4) OCHOBHAs JIHTEPATYPa H OCHOBHbIE HOPMATHBHBIE JOKYMEHTHI

1a Tlonxosckas T.M. MeHemkmeHT kadectBa: ONOpHEIH MaTepual K Kypey JIEKIUHA ¥ MPAKTHYECKUM
3aHATHSIM.— M.: HUTY « MUCuCn», 2015

2a TMonxosckas T.M. CraHgapTusaiis CHCTEM MEHEDKMEHTA: Mpoluioe, HacTosulee, Oyaymee / MeHemkMeHT
kauecTBa. —2008. —Ne 1.

3a Kosen C. JIugepctBo, ocHOBaHHOE Ha npuHuknax.—M.: Asibnuna Busnec Byke, 2008

4a Jlemunr 3. Beixox u3 kpusuca. HoBas mapagurma ynpasieHnst JTIOAbMH, CHCTEMAMH M TIPOLIECCAMH.—
M.: AnpnHa Busnec Bykc, 2007

Sa I'OCT ISO 9000-2011 Cucremsl MeHeKMeHTa KadecTBa. OCHOBHBIE MIOJIOKEHHS U CJI0Baph.

6a I'OCT ISO 9001-2011 Cucrems! MenepxMenTa kadecta. TpeboBanus

7aTOCT P UCO 9004-2010 MenemxmeHT A5 AOCTHIKEHHS YCTORUMBOTO ycrexa opranusaiun. — [Toaxos
C MO3UIMH MEHEDKMEHTA KauecTBa

8a 'OCT P ICO 19011-2012  PykoBoasiiue yKazaHus 110 ayJUTy CHCTEM MEHEDKMEHTA

9a Porep M., Illyk JI. Vuutecr Bumers OusHec-mipouecchl. IIpakTuka IOCTPOEHHs KapT OTOKOB
co3faHus neHHoctu.— M.: Ansnuna busnec byke, 2005

10a Pomp pgokymeHTanmuu mnpu co3gaHud S(QQGEKTHBHOW CHCTEMBI MEHEKMEHTa OpraHu3alluy
/T.Ilonxosckas, H Bamenko, 1, Hasaposa. u ap.— M.: Cranaaptsl u kayecTBo.— 2004, — Ne 6 .

11a Cucrema MeHeIKMEHTAa KauecTBa OpraHM3aluu: modeMy oHa He maer orjpauu? / T. IMTonxosckas,
[0.Annep, Y1.Hazapoga, u ap.—M.: CranaapTsl # kauecTBO — 2004. -Ne 5 .

0) J0MOIHHTEIbHASN JTUTEPATYPa

16Hus I'. ITpoctpancTBo pokropa Jlemunra. [IpHHIHUITE HOCTPOSHHS YCTOWYMBOIrO OU3HECA: M.:
Anbsnuna busnec byke, 2005

26 Ipyxep [Turep ®.Knaccuueckue pabotsl o mexeprxmenty.—M.: CkomxoBo,2008
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36 Mamycura K. Muccus 6usneca—M.: Anpnuna na6mumep, 2010

46 Porep M. To#tora kara. JIuaepcTBO, MEHEKMEHT W pa3BUTHE COTPYAHHKOB JUIS JOCTH)KEHHS
BbLatonuxca pesynsratoB.— CII6.: ITutep Ipecc, 2014

56 longpar 2.M., Koke J1. I{EJIb. Ilpomecc HempepbIBHOTO COBEPUIEHCTBOBAHMA.— MUHCK:
[Tontyppu, 2004

66 Viman M. KAMJI3EH. Koy & ycrnexy SmoHcKux komnanui.— M.: Ansnuna busnec bByke, 2004

76 Uman M I'emba xaiiizen. [lyTh K CHUJKEHHIO 3aTpaT W NMOBBILIEHMIO KayecTBa. —M.: AnbnuHa Busxec
Byxe, 2005

86 Cureo Cunro Beicrpast nepenananka.— M.: Ansniuna busuec Byke, 2006

Pa3zoen 4. Akkpedumanusa opzanoe no cepmupurayuu (0C), ucnsimamensusix rabopamopuii (UJ1) u
cepmuuxayua cucmem menedxcmernma [la-9a; 16-86]

4.1. CraHoB/ieHHE 3aKOHOJATENLCTBA B OONACTH OLEHKHM H NOATBEPXKIEHUS COOTBETCTBHs. Kparkas
HCTOpPHs pasBUTUS W CTaHOBIeHHA cepruduxanuun B Poccuiickoit Denepaumu. Llenu u 3amaum
cepTi(HKaLMK B HALMOHATLHOM 3KOHOMHYECKOM MexaHu3Mme. HopmartuBHOe ¥ mpaBoBoe obecrieueHue
MOTBEPXK ICHUS COOTBETCTBHS.

4.2. OCHOBHBIE MOHSATUS, TEPMHHBI H ONpEJENeHus B 00JACTH OLEHKH COOTBETCTBHS. IIPMHIIHIIEI
TeXHHYECKOro peryauposanus. [Ipasuna noareepixaenus coorBercTus B Poccuiickoit ®eneparuu. Lenu
Y IIPUHIIMATIBI TOATBEPKACHHS COOTBETCTBUSA. OOBEKTHI H ()OPMBI IIOATBEPIKAEHUS COOTBETCTBHS. CHCTEMBI
cepTHUKANUN. YUACTHUKH CePTHHHKAIIHH.

4.3. MexnyHaponuele TpeGOBaHHS K aKKpPEIUTALMH HCIBITATEIbHBIX jabopatopuii. HopmaTupHO-
npaBoBbie OCHOBBI akkpeautauuu WMJI B PO u 3a pybexom. Pons akkpeauranuu B 00eCleueHMH U
NOBBINICHUH TEXHHYECKOH KOMIIETEHTHOCTH MCIbITaTeNbHBIX jaboparopuit. HanuonansHas Cucrema
aKKpeIUTALMK HCIBITATENbHBIX saboparopuif. IIponenypa axkpemuranmu. Kpurepuu akkpeamTanuw.
Tpebosanus k opranusaiuu pador 8 M1 no 'OCT UCO 17025. Texuuyeckue tpeGosanus k UJI ¢ yaerom
crienupuKky eITeIbHOCTH 1abopaTopuit (M3MEPUTENTBHBIX, AHATHTHIECKAX, PU3UKO-XUMHUYECKHX H TIP.) .
Aymur CM WMJI — ocHOBa NOCTOSHHOIO yIIyYIIEHHS AEATENbHOCTH jnabopatopuu. TpeGoBaHus K
akKpenuTanuu B cootBeTcTBHH ¢ @3 «O TexHuueckom perymmpoBanuuy». O6ume TpeGoBaHus K Oprasam
o cepTH(UKALMU CUCTEM MEHeKMEHTa U KpuTepuu ux akkpeautanuu no FOCT P UCO/MDK 17021.
O6nacts akkpeguTanud. [TopsIox U mpoueaypsl akKpeIMTalMd OPraHoB MO CcepTHUKALMM CHCTEM
KaJyecTna.

4.4. AyauT: TEpMUHBI U onpesieNien . IIpuHIuIe! npoBeieHus ayiuTa. YipasieHue nporpaMMoil ay iuTa:
YCTaHOBJICHHE LEJeH MporpaMmbl ayauTa: paspaboTKa, OIpejejieHHe M OLIEHKAa PUCKOB, BHEIPEHHE,
MOHHUTOPHHT, aHaJIU3 U YJIy4IlieHue MporpaMMel ayauTta. OnpezesieHue eseil, rpaHul] U KPUTEPUEB JUIs
K@)XJI0ro OTAETbHOr0 ayauTa. BeiOOp METO/I0B ay/iuTa: ayJuThl «Ha MECTE» U AHUCTAHIUOHHEIE ayIUThI;
MHTEPAKTUBHBIC H HEMHTEPAKTHBHBIE NEHCTBHA 10 ayuTy. TpeboBaHus K KOMIETEHTHOCTH ayAUTOPOB.
Omnpezenenye KOMIETEHTHOCTH ayUTOPa [JIsl YCIEIHOM pean3aliy IpOrpaMMBl ay IMTa; YCTAHOBICHHE
KPHTEPUEB OLEHKH, BHIOOD MOAXOMAIIErO METOAA M IPOBEIECHHE OLCHKH ayIuTOpa; MOIIEp)KaHHE W
TIOBBIICHHE YPOBHsS KOMIIETEHTHOCTH ayauTopa. TpeGoBaHMS K 3KCIIepTaM H IIEPCOHATY OpPTraHOB IO
ceprupuxaruu CMK.

4.5. Cepruduxanus cucreM MeHemwkMenTa kauectsa (CMK). 3akoHonaTenbHas ocHOBA cepTH(GUKALHUHT
CMK (B cootBercTBHM ¢ @3 «O TeXHHUECKOM peryJiupoBaHuuy). ITopsIok nmposeaenus cepThu(uKayu
CMK. Lenu u ycnosus nposefeHus cepruduxanun. OObeKTH NPOBEPKU. YUACTHHKY MPOBEPKH, COCTAB
komuccuu. IlpoBenenme aynuropckoit BBHIOOPKH (IpeJHaMepeHHas W CTATHCTHYECKas BBIOOPKA).
3aBeplieHue ayuTa U IpOBEIeHUE ITOCIISIYIONIMX AeHCTBHIL.

PEKOMEH/ITYEMBIE ITPABOBBIE H HOPMATHBHBIE /JOKYMEHTBI K PA3JIE/TY 4 Y. 10

a) OCHOBHBIE

1a @enepanbHbli 3aK0H «O TeXHHYECKOM peryaupoBaHum» ot 27.12. 2002 r. Ne 184 @3.

2a Yxas3 IIpesunenta P® or 24.01.2011 r. Ne 86 «O equHO# HAIMOHAIBHOM CUCTEME AKKPEIUTALIMH

3a Pacniopsbkenue IIpaBurtenscra PO ot 12.10.2010 r. Ne 1760-p «O Konueniuu GpopMupoBans eIiHOM
HAI[MOHAIBHOH CHCTEMBI akkpeauTauuu B Poccutickoit Deepaum.
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4a QejnepanpHsblif 3akoH «O6 akkpemuranuu B Poccuiickoii @eneparyun»

Sa Ilocranosnenue IlpasutenscrBa P® or 19.06.2012 r. Ne 602 «O6 akkpeauTaluy OpraHoB IIO
cepTUdUKALMHE | UCTIBITATENbHBIX JJa00paTOpHil (LEHTPOB), BEITOIHAIOMIKX PabOTHI IO TIOATBEPIKACHUIO
COOTBETCTBHS, aTTECTAIMH HKCIEPTOB 10 aKKPEAMTALIMH, A TAKKe TIPHBJICYEHHH U 0TOOPE 3KCIIEPTOB 110
aKKPEAUTALMH U TEXHUYECKHUX SKCIIEPTOB UL BBITOJIHEHHUS paboT B 00JIaCTH aKKpeUTallim».

6a I'OCT P UCO/M3BK 17021-2012 «TpeboBauust K opraHam, MpoBOJSIIMM ayJuT M CePTHMHKAIHIO
CHCTEM MEHEDKMEHTa.

7aTOCT P 51000.6-2011 «O6mue TpeGoBaHHs K aKKPeIUTAIME OPraHOB 10 CepTU(GUKAIINM TPOLYKIHHI
U yCIyT».

8a I'OCT HMCO/M3K 17011-2009 «Omenka coorBercTBusi. OOmme TpeGoBaHMS K OpraHaM IO
aKKpeJMTalluy, aKKPEIUTYIOIIUM OPTraHbl 110 OLIEHKE COOTBETCTBHSY.

9a I'OCT P MCO 19011-2012 PyxoBosiiye yKa3aHus M0 ay Ty CUCTEM MEHEeUKMEHTa

0) Aonmo/IHATEILHBIE HOPMATHBHbIE IOKYMEHTBI:

16 Ilocranosnenue Poceuiickoit @enepanun «O PenepanbHoit ciyxbe 10 aKkpeuTauuu» ot 17 okTa6ps
2011 r. Ne 845.

3akoH P® «O06 obecneuenuu equncTa uamepenuii» ot 02.07.2008 Ne 102-D3.

26 T'OCT P 40.003-2008 Cucrema ceprudukauuu I'OCT P. Permcrp cucrtem kauectsa. Ilopsiok
cepTUQHKaLMH CHCTeM MEHe[KMEeHTa KadecTBa Ha cootBerctBue ['OCT P MCO 9001-2008 (MCO
9001:2008).

36 P 50.1.051-2005 Pexomenpanuu no cramaprusanuu. Cucrema ceprudukanuu [OCT P. Perucrp
CHCTeM KauecTBa. BpeMeHHEIH nopsaok cepTHdHKALMU IPOU3BOACTB ¢ yyerom Tpedosanuii FOCT P UCO
9001.

46 'OCT ISO 9001-2011 Cucremsl MeHeDKMEHTa KadecTBa. TpeGoBaHus.

56 'OCT PHUCO / TO 10013-2007 MeneKMeHT OpraHu3anuu. PYKOBOJCTBO IO JOKYMEHTHPOBAHHIO
CHCTEMbI MEHEPKMEHTA KauecTBa.

66 I'OCT MUCO /MDBK 17025-2009 OGmwme TpeboBaHHs K KOMIETEHTHOCTH HCIBITATENBHBIX U
KanuOpOBOYHEIX J1abOpaTOPHii.

76 TOCT P MCO/M3BK 17024-2011 «Ouenka coorBercTBus. OGuue TpeGOBaHHS K OpraHaM,
IPOBOIAIIUM CEPTH(GUKAIMIO TIEPCOHATIAN;

YACThH 11. AHAJTHTHYECKHH KOHTPOJIb KAYECTBA ITPOJYKITHH
METAVITYPITHYECKOI'O ITPOH3BO/CTBA

Paszoen 1. Obuque npunyunsl GHATUMUYECKO20 KOHMPONA cocmasa éeujecme u mamepuanos. /la, 3a,
4a/

1.1. Drans! mponecca 371eMeHTHOTO aHanu3a. TpeboBanus k 016opy mpobsL. MeToas! mpoGoordopa. MeTozs
MOATOTOBKM MNpOOBI K aHami3y. Meromsl pasjeneHdss W KOHIEHTPUPOBAHMS JJIEMEHTOB: OCAKICHHE,
SKCTpPaKI|sl, HOHOOOMeHHas XpomaTorpagusi.

1.2. MeTosl aHATMTHYECKOrO0 KOHTPOJISA COCTaBa, HCIIONb3yeMble B METAUIYPIHYECKOM IIPOM3BOJICTBE.
Knaccudukaiss MerofoB 1o crocol0y MOMydeHHs U PErHCTpalMM  AHATMTHYEGCKOrO CHTHAJIA.
[IpousBoscTBeHHAs KIacCU(UKAITHS METONOB aHA3a (MAPKUPOBOYHBIE, IPOBEPOUHBIE, IKCIIPECCHBIE).

1.3. Metpornoriyeckue XapakTepuCTHKH METOJIOB 3/IeMEeHTHOro aHanmsa. [Ipesen oGHapyeHHs H mpejen
onpejenenus. Hknsas ¥ BEpXHsAA IPaHULBl JWAlNa30Ha OMpeJelseMbiX cojepikanuil. [lorpemmsocty
aHamM3a.

1.4. TenneHuuy B pa3sBUTHH METOJOB AHAIUTHYECKOTO KOHTPOJNS. POJb aHAIMTHYECKOTO KOHTPOJIS B
meTamtypradeckoM npoussoictse. 'OCT na Metosib! anami3a 1 cTaHAAPTHEIE 00pasibl COCTABA.

Pa3zoden 2. Xumuueckue u pusuxo-xumuieckue Memoosl AHAIUMU4ecKo20 Konmpoas. /la, 2a/

2.1. KayecTBeHHBIH XUMHYeCKHH aHamU3. MeTois! 00HapyKeHHUs 2eMeHTOB. TpeGoBanus K peakiusaM,
UCIIOIBb3YEMBIM 7151 0OHAPYKEHHS JIEMEHTOB.

2.2. KonuvecTBeHHBIN XHMHUYECKHH aHAIN3: THTPUMETPHIECKU aHamu3. CyIHOCTh THTPUMETPUIECKUX
METOJ0B aHanm3a. 1peOoBaHMS K pEaKIusAM, HCIOIb3YeMbIM B TUTpUMETpHH. CrocoOBI BBIpAKEHHUSI
KOHLIEHTPALMK PacTBOPOB. DKBHBAIEHT BemecTBa. CriocoObl MPUTrOTOBIEHUS! THTPOBAHHBIX PACTBOPOB.
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Hcxonnsie Bemectsa. CriocoGbl THTpoBaHus. OOMacTH NPHMEHEHHS THTPHMETPUYECKMX METOJOB
aHanu3a. KuCIOTHO-OCHOBHOE THUTPOBAHHE, KOMIIIEKCOHOMETPHYECKOE THTPOBAHHE, OKHMCIHTEIBHO-
BOCCTAHOBUTEIBHOC THTPOBaHHE: pabouwe pacTBOpPBI, HHAWKATOPbL, KPHBBIE THTPOBaHUS, 001acTH
NIPAMEHEHHSL.

2.3. KonmyecTBeHHbIN BecoBOM aHamu3. I paBumerpus. CymHOCTh rpaBUMETPUUECKHMX METOJI0B aHAJH3a,
ux obnactu npumeHenus. Ocaxmaemas M BecoBas (OPMBI 0OCaJKOB, TpeGOBaHUS K HUM. YCIOBHS
00pa3oBaHWs ~ KPHUCTAUIMYECKHX  OCAJKOB.  YCIOBHS  00pasoBaHMs  aMOP(HBIX  OCAJKOB.
OnextporpaBuMeTpust. CyImHOCTE MeTOa. DIEKTPOJIN3 PACTBOPOB U PACILIABOB.

2.4. llotenumomerpudeckuit Merox aHanmza. CyIIHOCTE METOJOB TNpPAMOM MOTEHIHMOMETPUH H
NOTEHIIMOMETPUIECKOr0 TUTPOBaHMS. VHIMKATOPHBIN U CTaHIAPTHBIN SMEKTPO/LI, TPeOOBAHUS K HUM.
Tunst nHAMKATOPHBIX 51eKTPo10B. CTEKIIHHBIH U XJI0pcepeOpsHbIi 51eKTposl. IIpHHIMIT HX JAeHCTBHSL
Ob6nacTs NpUMEHEHHS TOTEHIIHOMETPHYECKAX METOIOB.

2.5. MonekynspHas abcopOuuoHHas criekTpoMerpus (GoTomMeTpudeckuii MeTo ananu3a). KauecTBeHHOE
M KOJHMYECTBEHHOC H3MEHEHHME CBETOBOIO IOTOKA IIPU IIPOXOXKIACHHH €ro uepe3 CJIOH BEIIECTBa.
M30upaTeIbHOCTh MOTIONICHHS 3IeKTPOMArHUTHOTO H3nyyenus. CriekTpsl noriomexns. OCHOBHOM 3aK0H
ceeronornomenus. Koopuunent momsproro mornomenus. CrocoObl Onpeeenns KOHIEHTPALHU
aHanuTa B poToMeTpHYecKoM aHaIU3e. Bo3aMoxHOCTH MeTO/IA, 061aCTH TTPUMEHEHUS.

Pasoen 3. @uzuueckue memoost ananumuuecko2o konmpons. /la, 2a/

3.1. ATOMHO-5MHCCHOHHBIH ONTHYECKHIN CHEKTPAIbHBIN aHAJIM3: CYI[HOCTh METOJOB U HCIIOIB30BAHHE
JUIsL aHATIUTHYIECKOTO KOHTPOJIsA, paboumii crieKTpaibHbIi Iuana3oH. [IpHHUMNHAIBHAS CXEMa aTOMHO-
SMHCCHOHHOTO CIIeKTpoMeTpa. MICTOYHHKH aTOMU3aliK ¥ BO30YIKACHHS CIIEKTPOB, HX XapaKTEpUCTHKA.
CriocoOsl nosy4YeHus ¥ perucTpaliy CIeKTpa aTOMHOM sMuccHu. KadecTBeHHbIH aTOMHO-9MUCCHOHHBIN
CIEKTpaIbHbIA aHamu3. 3akoH Mosiu. KonudecTBeHHBIH aTOMHO-9MHUCCHOHHBIN CIIEKTPAIbHbIH aHATH3,
TpeOOBaHMs K CTaHIapTHBIM 00pa3siam cocTaBa. IHTEHCUBHOCTD CIIEKTPANBHBIX JTHHUH, 3aBHCHMOCTE OT
NOTEHUXANa BO30YXK/EeHHs, TeMIepaTypsl M KOHLEHTpauuu. YpasHenwe JlomakuHa. Paspemaomas
CIHOCOOHOCTH ATOMHO-3MHCHOHHBIX CIIEKTPOMETPOB. BO3MOYKHOCTH METOIOB aTOMHO-9MHCCHOHHOTO CIIEKTPATLHOTO
aHaim3a, o0/1acTH NPUMEHEHHUS.

3.2. AToMHO-a0COpOUMOHHBIH ONTHYECKHH CIeKTpanbHbli aHamm3. CymmHocTs Mertona. CheKkTpaibHbI
Auana3oH. IIpuHIHNHaibHas cXxeMa aTOMHO-abcOpOIMOHHOrO criekTpoMerpa. [IponcxokieHne CrekTpoB
noromeHust. VICTOYHIKY U3/Ty4eHus B aTOMHO-a0copOLuoHHOM anasm3e. CriocoOsl aTOMHA3aIUu IpoOkI B
aTOMHO-a0COpOIMOHHOM aHaaM3e. MeTozbl ompejieNieHusi KOHIIEHTPALMK BEIECTBA B METOJE aTOMHO-
abcopOLUOHHOrO aHaIH3a.

3.3. PentreHocnekTpanbHbii anamms. Cymmocts Mertoma. CriekTpanbHbl  auanasoH. O6nact
npumeHeHus. [IpoucxoxieHne pPeHTTeHOBCKHX creKTpoB. CrocoGbl BO30GYKIEHHS PEHTIEHOBCKHX
XapaKTepUCTUIECKUX CIEKTPOB. Pentrenodmyopecuentnsiit anamus. CymHocTs Metona. JlocTOMHCTBA U
HEJOCTAaTKH. Pa3jioXeHHEe  PEHTTEHOBCKOIO M3JIYYeHHWss B CHEKTP M €ro  perucTpanus.
Penrtrenopanuomerpuyeckuii ananms. CymHuocTs MeTo/a. JIOCTOMHCTBA U HEIOCTATKU. PeHTrenodasoBblif
ananu3. Cymuocts Meroza. Jlocronncrsa u Henocrark. O61acTH IPUMEHEHHUS,

3.4. Metoas! sanepHol cnekTpockonun. O6mme npuHimnsl. CreKTpaibHbli guanazoH. JlocToMHCTBA U
Hegocrarku. O6nactu npuMeHeHus. KadecTBeHHAs 1 KOJTHYECTBEHHAS XapaKTEPHCTHKA B METOJIE SIePHOI
cniektpockonuy. HeliTponHo-akTuBaionHbli anann3. CymHOCTs METOA.

3.5. Macc-cniektpanbHbii aHamu3. CyIHOCTs METO/1a JOCTOMHCTBA M HeAocTaTk. O61acT! IpUMEHEHHUS.
[lpunnunuaneHas cxema Macc-cnektpomerpa. CrocoGbl perucrpaildd HOHOB. KadecTBEHHBIM U
KOJIMYECTBEHHBIH METO/IBI MacC-CIIEKTPAILHOTO aHaJIH3a.

Pa3zoen 4. Onpedenenue 2azoobpasyouiux 31emernmos (KUciopooa, azoma, 6000pooa, y2iepooa, cepol).
/la/

4.1. AHaIUTHYECKHH KOHTPOJIb COZEPKaHHs Ia3000pasyIomuX JIEMEHTOB, ero crenuduka. OCHOBHBIE
CTaJMH OIPEJIETICHUS ra3000pa3yIoNiX SIEMEHTOR B METAJLIE.

4.2. MeTo b1 BEICOKOTEMIIEPATY PHOI ra30BOi SKCTPAKIIMK, METO [ BAKYYMHOTO TIJIABIEHHUS, METOI IJIaBKHU
B IIOTOKE I'a3a-HOCHTENS: IPUOOPEL, 001aCTH IPpUMEHEHHS.
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PEKOMEHJYEMAA THTEPATYPA K YHACTH 11

a) OCHOBHAf JIUTEpPaTypa

la. Kapnos 10.A., Casoctun A.Il., Canpuukos B.J[. AHatuTHYeCKHi KOHTPOJIb B METAJLTyprHYECKOM
Npou3BOJCTBE. Y4ebHoe nocodbue mis By30B. — M.: UKL «Akanemkuuray, 2006. — 352 c.

2a. Ananuruyeckas xumus. [Tpo6aemsr u noaxonst / Ilep. ¢ anri. mox pen. F0.A. 3omotoBa. — M.: Mup,
2014.

3a. Kapnos 10.A., CaBoctur A.I1. MeToas1 mpo6ooT6opa u npo6onoarotoBku. YuebHoe nocobue. — M.:
BMHOM. JlaGoparopus 3nanuit, 2003. — 243 c.

4a. 'OCT P 52361 — 2005. KorTpons o0bekTa aHaTUTHIECKHH. TEpMUHBI U ONIpeIeNeHHs.

5a. Mypassesa 1.B., Cxopckas O.J1. [ToTeHmoMeTprYecKuii METO/I KOHTPOJIS U aHAIM3a BEmecTB — M.
MUCuC, 2012. - 45 c.

0) nomoIHHTEIbLHAS TATEPATypa

16. Ilpuyapx 3., bapsuk B. Kontpons xavectsa B ananmurtuyeckoil xumuu. /[lep. ¢ anrn. nox pex. U.B.
Bonasipesa — CII6.: LIOIT «IIpodeccusr», 2011. — 320 c.

YACTb 12. COBPEMEHHBIE METATNTHYECKHE MATEPHAJTbI H HHKHHHPHHT

Paszoen 1. Cmpyxkmypa memannos /la, 2a, 3b/

Kpucranimyeckas cTpykTypa MeraioB. Kpucramiorpaduueckue HampaBieHHs M IJIOCKOCTH.
[lnotHOynakoBaHHbIE KpUCTALTHYECKUE pereTkd. MOHOKpHCTabl. [IoMMKprCTAIIHYECK e MaTepHATBL.
OnpenesieHre  napamMeTpoB  KPHCTA/UIMYECKOM  PEIIETKH  PEHTTEHOBCKHM  MeTonoM. JledexTs
KPHUCTAJIIOrPaUyeCKOro CTPOEHMSI METANIOB: BAaKAHCHH, IHUCIIOKALMH, IIOBEPXHOCTHBIE H OOBEMHbIE
nedextsl. MUKpocKonudecKkue ucciaea0Banus.

Paszoen 2. @aszoevie npegpaujerun ¢ memannax /la, 2a/

Mexanusmsl 1u¢dysun. Kpucrammsanus. Inasnenne. Kuneruka ¢asoBsix npespauienuii. JluarpaMmsl
M30TEPMUYECKUX MpeBpalieHuii. TBepanie pacTopel. [Ipasuio ¢a3 ['n66ca. PazoBbie paBHOBECHS.
Paszoen 3. luazpammol cocmoanus 06oinsix cucmem /la, 2a/

Omnucanne ¢asosbix auarpamm. JIBoiinbele uzomopdusie cucremsl. [lpenen pactBopumocty. ITpaBmio
peryara. DOpPMHUPOBaHUE CTPYKTYpPbl B HM30MOPGOHBIX crijiaBaX. JIBOMHBIE 3BTEKTHYECKHE CHUCTEMBI.
@opMHUPOBAHHUE CTPYKTYPBI B OBTEKTHYECKUX CILIaBax. JluarpaMMel ¢ IIPOMEXYTOYHEIMU COSIMHEHUSIMY.
OBTEKTOM/IHbIC M TEPUTEKTOUJHbIE peakuuu. KoHpysHTHBIE (a3oBble mpeBpaiieHus. MexaHudecKue
CBOHCTBa U30MOPQHBIX CIIJIABOB.

Pa3zoen 4. Cucmema sceneso-yznepoo /la, 2a/

JluarpamMma CoCTOSHUS KeTe30—1EMEHTHT. MHKPOCTPYKTYPbl OTOMKEHHBIX CTAalel M OeIbIX 4yTI'YHOB.
Jluarpamma coCTOSHUS xKeje30—TpaguT. MHKPOCTPYKTYPbI CephIX M MOJIOBUHYATHIX YYTYHOB.

Paszoen 7. Mexanuueckue ceoiicmea /l1a, 2a, 2b/

3aBucuMOCTh Hanpsokenue-fnedopmarus. Heynpyrocts. Yupyrue cgoiictBa matepuasos. Ilnactuueckas
fedopmaiks MONMKPHCTAIMYECKHX MeTalIoB. JIMCIIOKAlMOHHOE CKOJIbKEHHe. llepemonsanue
mucnokanui. Vcnmeitanns Ha pacTsbkeHue. VicTHHHble HanpsbkeHus ¥ AebopMmanud. MexaHH3MBbI
ynpouHeHus. TBepaopacTBopHOE ynpounenue. JlucnepcHoe ynpouynenue. Haknen. TBepmocts. BsskocTs
paspyluieHusi. YaapHas Bsa3kocTs. ITomsydects. MexaHW3MBI HOJ3ydecTH. YCTANIOCTHOE paspyllEHHE.
®paxrorpadus.

Pasoen 6. Tepmuueckaa obpabomka /la, 2a, 1b/

['omorenusamus. Bo3spar. Pexpucrammsamms. Poct 3epra. OTKUr Ui cHATHSA HanmpsokeHuit. [TomHbIit
oTkur cTaneil. Hopmanusanus. 3akainka craneif. Otmyck cranei. 3akasika Ha TBep/blil pactBop. Crapenue.
Paszoen 7. Memannwt u cnnaesi /la, 2a/

CriiaBel Ha OCHOBE JKeJie3a, MM, HUKeIsl, AIFOMHHHUS, THTAHA.

PEKOMEHJAYEMAA JINTEPATYPA K YACTH 12

a) OCHOBHAaf JINTEpaTypa

la) William D. Callister, David G. Rethwisch. Fundamentals of Materials Science and Engineering: An
Integrated Approach, 4th Edition. Wiley. 2012.
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2a) Hono Kazuhiro, Laughlin David E. Physical Metallurgy, 5th ed. Burlington : Elsevier. 2014
b) nononHuTEIBLHASA JHTEPATYPA

1b) ASM Handbook, Volume 4, Heat Treating. ASM International. 2002

2b) ASM Handbook, Volume 8, Mechanical Testing and Evaluation. ASM International

3b) ASM Handbook, Volume 9, Metallography and Microstructures. ASM International. 2004

YACTh 13 MHOI'OKOMIIOHEHTHBIE HAHOCTPYKTYPHPOBAHHBIE ITIOKPBITHHA,
HAHOIUUIEHKH

Paszoen 1. Obuyue eonpocei

1.1. Knaccudukanus pusHieckux 1 XHMHIECKUX METOJ0B HAHECEHHS [OKPBITHiL. MeTo/Ibl onpeeneHus
TOJILIKHEL, & TAKIKE XHMHYIECKOT0 ¥ (ha30BOro cocTaBa NOKpEITHI [1-4].

1.2. XapaxTeprcTuKa MOKPHITHIf, MOTydaeMbIX METOIAMH XHUMHYECKOro razodaszsoro ocaxaenus (CVD),
MOHHO-ITa3MeHHOro  HambuteHus (PVD), raszorepmuueckoro HambLIEHHS, 3JIEKTPOXHMHYECKOTO
(rabBaHMYECKOT0) OcakAeHUA. [I[puMepbl METAILTy prudecKuX MOKPBITHI /11 MAITMHOCTPOEHHMS, A TAKIKE
JU1sl MEKPOQJIEKTPOHUKHY, ONITUKHU, MeIUIUHBI [1-7].

1.3. TexHo0oruy HAIJIaBKU B COBPEMEHHOW METALTyPriM. DIEKTPOYyroBas, Mjia3MeHHas, CeJIeKTHBHAS
nasepHast, rasoriamenHas. CocraBel M CTPYKTypa HamiaBoK. [IpuMephl HCIIOJNB30BAHMS HAIIABKH Ha
COBPEMEHHBIX METAILTY PrUYeCKUX Ipeupustusx [1-3].

Pasoen 2. /lezkuil ypoeens

2.1. Martepuaisl, IpUMeHseMbIe B TEXHOJIOTHSAX Ia30TEPMUYECKOr0 HANbUIEHUS (OPOILIKH, TPOBOJIOKH,
IPYTKH), HOHHO-TIJIA3MEHHOTO HAIbUICHHs (KAaTOIbI-MHUIIIEHH ) ¥ HaruiaBky [1-5, 8].

Paszoen 3. Cpeonuii yposers

3.1 Meroapl ocax[eHHs NOKPBHITHH mpu atMochepHOM jaBieHHH. | a30IIaMeHHOE HaTbIIeHHE.
IInasmenHoe HanbuleHue. JleTronannonHoe HambuteHue [1-3].

3.2. brocoBMeCTHMbIE MaTepHaNb! U HOKpbITAsL. [IpuMeHenure NoKphITHii B MequuuEe [5-7].

Pa3zoen 4. Cnodcnotit ypogens

4.1. BakyymHBlE METOJBI OCAKJICHHS MOKPHITHH. PH3MYECKHE W XUMUUYECKME METOIbl OCAKICHUS H3
ra3oBoi (Qaspl. BzaumoselicTBHe HOHOB C MOBEPXHOCTHIO TBEPABIX TeNl. MarHeTpoHHOE paclblLIEHHUE.
Karoano-ayrosoe pacnbuieHue [1-4].

4.2. TasorepMuyeckHe METOJbl HAHECEHUS YNPOUHSIOMMX MOKPhITHHA. OCOGEHHOCTH METOOB
NJIa3MEHHOT0, JACTOHAIIMOHHOI'0, Ia30IIAMEHHOTI0, 3JIEKTPOIYTOBOr0, XOJOMAHOIO Ta30qMHAMHUUYECKOTO
HanelieHus. [Ipeumyniecrsa u Hegocrarku [1-3].

4.3. PacnpocTpaHeHHbIE COCTaBBI TBEPIBIX H3HOCOCTOWKHX IMOKPBHITHH JUIS MOBBINECHUS CIykKeOHBIX
XapaKTePUCTHK PEeXKYIET0 HHCTpyMeHTa. TpeboBanus, MNpeABABIsSEMble K TAKAM [OKPHITHSIM.
OcobennocTu UX CTpoeHUs u CBOiicTBa [2-6].

4.4. MeTop! OCaKIeHHS TIOKPBITHI IIpH aTMOChepHOM HaBiieHud. VicXo/iHble MaTepHabl UL 10Ty YeH s
nokpeiThii. Tepmudeckoe ucrmapeHue. IlnasmenHoe pacmbuieHne. JIETOHAIMOHHOE —pAacIBLIEHHE.
[Inamennoe pacnbuienne. [lnasMenHoe U aszepHoe IUIaBIeHHE. DIEKTPOMCKPOBOE Jieruposanue [1-3, 6].

PEKOMEH/IYEMAA JIHTEPATYPA K YACTH 13

1. Handbook of Deposition Technologies for Films and Coatings: Science, Technology and Applications,
2nd Edition: Edited by Rointan F. Bunshah, Noyes, Park Ridge, NJ, 1994, XX VI, 861 pp., ISBN 0-81 55—
13372

2. M.G. Hocking, V. Vasantasree, P.S. Sidky. Metallic & Ceramic Coatings: : production, high temperature
properties and applications. Longman Scientific & Technical, 1989, 670 p.

3. Engineering Coatings (Second Edition) Design and Application. Stan Grainger, Jane Blunt. Woodhead
Publishing. 1998. p. 323. ISBN: 978-1-85573-369-5

4. Donald M. Mattox. Handbook of Physical Vapor Deposition (PVD) Processing (Second Edition), 2010,
Elsevier/William Andrew. 746 p. ISBN: 978-0-8155-2037-5

5. Cavaleiro, Albano; Hosson, Jeff T. de (Eds.). Nanostructured Coatings. Series: Nanostructure Science
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33




6. Voevodin A., Shtansky D., Levashov E., Moore J. Nanostructured Thin Films and Nano dispersion
Strengthened Coatings. Kluwer Academic Publishers, NATO Science Series, Series II: Mathematics,
Physics and Chemistry - Vol. 155, 321 p.

7. Shtansky D.V., Levashov E.A., Sukhorukova 1.V. Multifunctional bioactive nanostructured films, in
book Hydroxyapatite (HAP) for biomedical applications. Ed.: M.R. Mucalo, Woodhead Publishing Series
in Biomaterials: Number 95, Elsevier, 2015, 404 p

8. Levashov E.A., Pogozhev Yu.S., Kurbatkina V.V., Lin G., Kimura T., Susana M.M., Rivera T. Advances
in Ceramics - Synthesis and Characterization, Processing and Specific Application. Edited by Costas
Sikalidis, Published by INTECH, 2011, 520 p.
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