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MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
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(OJDKHOCTB) (moamucs) (pacmudpoBKa MOIIHCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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o Bnageneyu Bonkos I.B.
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBoeHusi AUCHMILIMHBI. Llenpl0 OCBOEHMS AMCLMIUIMHBI SBJISETCS HU3ydeHHE OOLIMX
3aKOHOMEPHOCTEH (U3UKO-XUMHUECKUX SIBICHUH, JIeKAIIME B OCHOBE COBPEMEHHBIX IPOIECCOB
HAHECEHMsI MIOKPBITHHA, METOJIOB T'a30TEPMHUYECKOI0 U IEKTPOTEPMUYECKOTO HAHECEHUS MOKPBITUN AJIS
IIPOM3BOJICTBA JETANIEH U U3AEIUN SHEPreTUYECKOro 000py10BaHMs, IPOLIECCOB 00PAa30BaHUsI IOKPHITHH
pa3IMYHOTO THUIA HAa METAUIMYECKUX M HEMETAUIMYECKHUX IOBEPXHOCTAX, METOAOB M PEXHMOB
HOJYYECHUsI TIOKPBITUH € HEOOXOTUMON CTPYKTYpOW M SKCIUTYyaTallMOHHBIMH CBOWCTBAMH, METOIMK
METPOJIOTMUECKOr0 KOHTPOJIS TEXHOJIOIMYECKHUX TapaMeTpoB (OPMHUPOBAHUS U CBOMCTB MOKPHITUN

3agauu AMCHMIIMHBI

- IOJIyYEHHE U 3aKPEIUICHNE TEOPEeTUUECKUX U MPAKTUUECKUX 3HAHUM B 001aCTH PU3HMUECKUX U
(U3UKO-XMMHYECKHX SBJICHUI U IPOIIECCOB, JEKAIIUX B OCHOBE HanbO0JIee BaXKHBIX METOJIOB
HCCIIEIOBAHMSI COCTABA, CTPYKTYPBI U CBOMCTB IIOKPBITHI U SBJICHUH B HUX;

- MOHMMaHHE MPUHITUIIOB YCTPOCTBA M pabOTHI TUITOBBIX IPHOOPOB U anmaparypsl,
UCIIOJIb3YEMBIX B JAHHBIX METO/1aX, CIOCOOOB MPUTOTOBJIEHUS U ITOJTOTOBKH 00pa31oB, 00pabOTKU U
aHaJM3a PEeruCTPUPYEMBIX XapaKTEPUCTHK U MUCTOYHUKOB BO3MOXHBIX OIIHMOOK, ONPEeNeHHSI TOUHOCTH
9KCIIEPUMEHTOB U UX OTPaHUYEHUM;

- IpUOOPETEHNE 3HAHUI 1 HaBBIKOB IO OLICHKE BO3MOKHOCTEW METOJIOB U UX MPAKTUYECKOMY
MCIIOJIb30BAHUIO B UCCIIEIOBAaHUM ITOKPBITUI PAa3JINYHON IPUPOJIBL, TPOLIECCOB U SBJICHUH B HUX;

- U3yYEHHUE TEXHOJIOTMYECKUX IPOLECCOB IIPOU3BOICTBA JIE€TAJIECH U U3IEIUI SJHEPreTUIECKOTO
000pyIOBaHUS.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIINU
ITK-2 Cnocoben W J1-1nk-2 [puaumaet 3HATh.
y4acTBOBaTh B pa3paboTKe | 00OCHOBAHHBIE TEXHUYECKHE - IPOLECC IIOATOTOBKH IIOBEPXHOCTH
TEXHOJIOTUI MPOU3BO/ICTBA, | pEeIIEHUs MpH pa3paboTke JeTanel 1 u3JeIHil SHEPreTHIECKOTo
PEMOHTA U KOHTPOJIS TEXHOJIOTHIl MPOU3BOJICTBA, 000pyI0BaHHs IPH HAHECCHNH MOKPBITHIA;
JHEPreTHIECKOro PEMOHTA U KOHTPOJIS = METOZIBI KOHTPOJIA Ka9CCTBa
o0opynoBaHus HHEPreTUYECKOro HEOPraHUIECKHX MOKPBITHH;
0GopyLOBaHHS - TEOPETUYECKHE OCHOBHI IIpoIIecca

ra30TePMHYECKOT0 HAIIbICHHUSI, METObI
ra30TePMHUYECKOTO HATTBUICHUS I UX
KJIacCU(UKAIIUIO;

- TEXHOJIOTHYECKHE 0COOCHHOCTH
HaIlbUICHMS, TAPaMETPBI JIa3MEHHOTO,
ra3orIaMeHHOTO HalbUICHUS MTOKPBITHIA;

- TEXHOJIOTUYECKHUE OTIEPALIMH HAMBIIEHUS,
napameTpbl JeTaHAITMOHHO-TA30BOTO
HaIbUICHUS TOKPBITUH, JIEKTPOYTOBON 1
BBICOKOYACTOTHOM MHIYKIIMOHHOM
METaJUIM3alluH.

YMETB:

- BBIOMpPATh HEOPTAaHUYECKUE MaTepUaIIbI
JUTS IOJTyYEeHHUs] IOKPBITU ¢ TpeOyeMbIMU
CBOICTBaMH U 0OOCHOBBIBATH TEXHOJIOTHIO
IIOATOTOBKHU ITOBEPXHOCTHU JUIsl HAHECCHUS
MTOKPBITHIA;

- IPOBOJAUTH aHAJIU3 METOJIOB JUIsl




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

ra30TepMHYECKOI0 HABUICHUS TOKPBITUM,
a TaK»e OCYIIECTBIISATh aHAJIU3 METOI0B
MOJTOTOBKU U3JIEIUs, MATEPHUAJIOB,
TpeOOBaHUY K HUM U IMOKPBITHSIM;

- BBIOHMpaTh TEXHOJOTUYECKHUE CXEMBI 1
00opyIoBaHUE TUIA3MEHHOTO U
ra3orylaMeHHOTO HAHECEHUSI MOKPBITHI;

- BBIOMPATH TEXHOJIOTUYECKUE CXEMBI U
000pyI0BaHNE JETOHAIITMOHHO-TA30BOT0
HaIlbUICHUE IIOKPBITUH, 3JIEKTPOAYTOBOU U
BBICOKOYACTOTHOM MHIYKIIMOHHOM
METaJIu3alMu;

- BBIOMpaTh METOJIbl HAHECCHUS
HEOPraHWYECKUX MOKPBITUN HA JIETANICH U
U3JIeIHI SHEPreTHYEeCKOro 000pyI0BaHusI.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumianHa OTHOCHTCS K OCHOBHOM MpO(ECCHOHAIBHOH 00pa3oBaTeNbHOM —Iporpamme
[IpousBoacTBO 3HEpreTHyeckoro obopynoBanus (nanee — OIIOIT), Hanpasnenus moaroroku 13.04.03
OHepreTuyeckoe MAIMHOCTPOCHUE, YPOBEHb 00pa30BaHus: BeIcLIee 00pa30BaHUE - MarucTparypa.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh COBPEMEHHBIE METO/Ibl MEXaHUKO-TEXHOJIOIMYECKUX UCIIBITAHUN KOHCTPYKIMOHHBIX
MaTepHUaoB

- 3HaTh OOIIME TOHATHUS O TPOYHOCTHU, TBEPOCTU U MEXAHUKO-TEXHOJIOTHUECKUX HCTIBITAHUSIX U
CBOMCTBax MaTepHUaJiOB

- 3HaTh BJIUSHHE HAIPEBa U OXJIAKJICHUS Ha MEXAHUYECKHUE CBOMCTBA KOHCTPYKIIMOHHBIX MaTEPUAIOB

- 3HaTh YCTPOMCTBO, MPUHIIMIIBI JEHCTBUS U BO3MOKHOCTH COBPEMEHHBIX MAIlIUH U TPUOOPOB JIJIst
MEXaHUKO-TEXHOJIOTNYECKUX UCIIBITAHUNA MaTEPUAIOB

- 3HaTh OCHOBHBIE XaPAKTEPUCTUKU TYTOBBIX, IJTA3MEHHBIX, JJIEKTPOHHO-TYYEBBIX U JIA3€PHBIX
TEXHOJIOTHYECKHUX YCTAHOBOK KaK 0OBEKTOB YIPAaBJICHUS, OCHOBHBIE 33/1a4 U aJITOPUTMBI YIIPABICHUS
MU

- 3HaTh (PYHKIIMOHAIbHBIE BOBMOXHOCTH U 00JIACTH MPUMEHEHUS! KOMIBIOTEPHBIX U
MHKPOTIPOLIECCOPHBIX CPEACTB KOHTPOJIA U aBTOMATHU3ALUH

- 3HaTh COCTaB, (DYHKIIMOHAILHBIE BO3MOXXHOCTH 1 OCHOBHBIE TEXHUYECKHE XapaKTePUCTUKU
WCTIOJTHUTEIIBHBIX YCTPOMCTB CUCTEM aBTOMATUYECKOTO YIIPABICHUS

- YMETh aHAJM3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTOB 110 UCCIEAOBAHUI0 MEXAHUYECKHUX U
TEXHOJOTHYECKUX CBOMCTB MAaT€pUAJIOB

- YMETb BBIIIOJHATH PACUEThl HAa POYHOCTH TUIIOBBIX JETaJEH U KOHCTPYKLUN

- YMETh UJECHTU(DHUIIMPOBATH TEXHOJIOTHYECKUE TIPOIIECCHI M YCTAHOBKH KaK OOBEKTHI yIIPABIICHHUS,
BBIOHUpATh CPEACTBA KOHTPOJIS M aBTOMATH3AI[UU

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa TUCHUINJIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kiaccudukanms 33 3 7 - 7 - - - - - 19 - Camocmosamenvnoe usyuenue
TEXHOJIOTHYECKHX meopemuueckozo mamepuana: I1onroroska x
IIPOLIECCOB HAHECEHUS KkonokBuymy Ne2 «MaTepuaisl i HAaHECEeHUS
nokpsituil. [loaroroska HIOKPBITUI»
MIOBEPXHOCTH MPH Camocmoamenvroe usyuenue
HAHECCHUH MOKPBITHH meopemuueckozo mamepuana: I1onroroska x
11 Kiaccudukanms 33 7 - 7 - - - - - 19 - komnokBuymy Nel «IToAroroBka moBEpXHOCTH
TEXHOJIOTHYECKUX IIPY HAHECCHUH TTOKPBITHI
MIPOLIECCOB HAaHECCHNUS H3yuenue mamepuanog 1umepamypHbix
nokpbITui. [logroroBka UCIOYHUKOB:
MOBEPXHOCTH TPU [1], c.52-53
HAHECCHUH MOKPBITHI [2], c.97-111
[3], c.83-85
2 I"azoTepmuueckoe 63 21 - 21 - - - - - 21 - Iloozomogka pedhepama:
HalblJICHUE MOKPBITHH Camocmoamenvroe usyuenue
2.1 | Teopernyeckue OCHOBBI 21 7 - 7 - - - - - 7 - Hleopemu4ecKo20 mamepuana:
nporecca Camocmoamenvroe usyuenue
ra30TepMHUYECKOTO meopemuyuecko20 mamepuana: I1on1roroka K
HanbLIeHus1. MeTo bl KOJUTOKBUYM Ne§ «YcTaHOBKa JUIst
ra3oTepMHIECKOTO JIETOHAIIMOHHO-TA30BOT0 HallblJICHNE
HaIbIJICHUS U UX TOKPBITHH. Y CTaHOBKA ISl HAIIBUICHHS
Kiaccudukanms TIOKPBITHH JTyrOBOH METaJUIU3alnein
2.2 [Ina3meHHOE 21 7 - 7 - - - - - 7 - Camocmoamenvroe usyuenue
HarblJICHUE OKPBITHH. meopemuueckoz2o manmepuana: Iloagroroska x
T'azonniamenHoe KoJuI0kBUYyM Ne7 «TexHomorus u
HarblJICHUE NOKPBITHH 000pyI0BaHUE JIETAHAITMOHHO-Ta30BOTO
2.3 | JIeTOHAIlMOHHO-TA30BOE 21 7 - 7 - - - - - 7 - HaIbUJICHUS! TOKPBITUM, 3JI€KTPOLYTOBOM U

HaIbIJICHUC l'[OKpBITPIﬁ.

BBICOKOYACTOTHOW MHIYKIIMOHHOM
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OnexTpoxyrosas u
BBICOKOYACTOTHAs
WHIYKIUOHHAS
MeTaUTH3alHs

MeTaJUTH3alun»
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Ilonrotoska k
KoJIOKBHYMY Ne6 «Y CTaHOBKH ISt
IUIA3MEHHOTO ¥ Ta30MIJIAMEHHOTO HAITBLICHHS
MIOKPBITUI»

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: I1onroroBka K
KosutokBuymy Ne5 «TexHosorus u
000pyioBaHUE IIa3MEHHOT'0 U ra30IUIaMEHHOT0
HaMbUICHUS TTOKPBITHI»

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Iloarotoska x
komokBuymy Ne4 «l"azorepmuueckoe
HaIblICHUE ITIOKPBITUI»

Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: I1onroToBka K
kotokBuymMy Ne3 «TeopeTndeckue OCHOBBI
Iporecca ra30TepMHYECKOTO HATBLICHHS
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOG:

[1], Tema 2.1 - ¢.9-26, ¢.70-80, Tema 2.2 - ¢.160-
163, 105-110, Tema 2.3 - ¢.117-118, 132-133,
134-135, 146-150
[2], Tema 2.1 - ¢.30-31,36-44, 140-154, 32-36,
Tema 2.2 - €.132-134, 121-124, tema 2.3 - €.125-
131
[3], Tema 2.1 - ¢.91-93, 73-74, Tema 2.2 - C.77-
78, 75-76, Tema 2.3 - ¢.80-81

KOH’I‘pOJ’IL Ka4yeCcTBa
HAaHCCCHHBIX HOKprTI/Iﬁ

12

3.1

KOHTpOJ'IL KayecTBa
HaHCCCHHBIX l'[OKpI)ITI/Iﬁ

12

Ilod20moeka pedpepama: CamoCTOSTENILHOE
H3yUYeHHE MaTepHala ¢ IelbI0 ITOATOTOBKU
pedepata «MeToIpI HAHECCHHUS
HEOPraHUYECKUX MOKPBITHID U K €r0 3alluTe:
[1] c.232-240; [2] ¢.97-116; [3] 3-8
Camocmosamenbroe uzyueHue
meopemuueckozo mamepuana: [1oaroToBKa K
komokBuyM Ne9 «KoHTpons kauecTBa
HEOPTaHWYECKUX TTOKPBITHI

H3yuenue mamepuanos aumepamypHvlx
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UCMOYHUKO8.
[1], ¢.210-225
[2], c.246-263

[3], c.87-90
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 77.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccugukayus mexnonocuueckux npoyeccos Hanecenuss nokpvimuii. Iloocomoseka
NOBEPXHOCHIU NPU HAHECEHUU NOKDPbIMULL

1.1. Knaccugukanust TEXHOIOTHYECKHUX MPOLIECCOB HaHECEHHsI MOKPhITHIA. [loaroroBka
IIOBEPXHOCTHU IIPYU HAHECCHUH ITOKPBITUI

H3mveHeHne (U3UKO-XMMUYECKHX CBOMCTB TMOBEPXHOCTEH TMPH HAHECEHUH MOKPBITUH.
Knaccugukanus nokpeituil. OCHOBHbIE METO/bl HAHECEHMsS HEOPIaHWYECKUX IOKPBITUH MpU
IPOM3BOJICTBE JHEPreTHYecKoro obopynoBaHus. Moiika Bonoi. Oo6e3xupuBanue. TpaBieHwue.
Mexanuueckue  cnocoObl  MOATOTOBKM  MOBEPXHOCTH.  DJIeKTpopu3Myeckas  IOATOTOBKA
NOBEepXHOCTU. HOHHO-XMMHYecKHe CrnocoObl OYMCTKM W AaKTUBAIMHM TOBEPXHOCTH W3CIHHA.
OJEeKTPOyroBble CHOCOObl OYHMCTKHU. OJIEKTPOHHO-JIyyeBash OUYMCTKA IoOBepXHocTed. Oumncrka
IIOBEPXHOCTU  CBETOBBIMU  IOTOKaMHM. TepMmuueckas M  XHUMHUKO-TEpMUYECKass OUYUCTKa
noBepxHocTel. OO0e3BOKUBAHKUE MOBEPXHOCTEH M3aenuid. KOHTPOIb COCTOSHUSI MOATOTOBICHHOM
MOBEPXHOCTU JeTaleld W U3ACIUH SHepreTudeckoro oOopyaoBaHus. MeTonbl HaHECEHUs
HEOPraHUYECKUX IMOKPBITHH.

2. Tazomepmuueckoe nanviieHue I’lOKDblmuL?

2.1. Teoperndeckue 0CHOBBI IIPOLIECCA FA30TEPMUYECKOT0 HANbUIEHUA. MeTozbl
ra30TepMUYECKOr0 HAIlbUICHUS U UX KJIacCU(PUKALUs

I'azorepmuueckoe HamnbuleHHe. CTpykTypa ra3oTepMUYecKMX NOKpbITHM. [loBepxHOCTB
noanoxku. OdpazoBanue nokpeitusd. @opmMupoBaHUs HaNbUIIEMOTo ciiosi. PopMUpPOBaHHUE NTOTOKA
HanbUIAEMBIX YacTULl M NOKpeITUA. Kilaccudukanus razoTepMHuUecKOro HambUIEHUS MOKPHITHH.
Marepuansl Juis ra30TEPMUAYECKOTO HAIIBUIICHUS.

2.2. [Ina3mMeHHOe HanbUIEHHE NOKPBITHH. ["a30m1aMeHHOe HabUICHHE TIOKPBITUI

IInasmennas CTPpyd KaK UCTOYHUK Harp€Ba W paClblJICHUA. CriocoObl MIa3MEHHOTO HAIbUIEHHS
U UX TeXHOJOornyeckre ocooenHoctu. [lapameTpsl pesxuma Mniaa3MeHHOTO HalbIJICHNUS U UX BIIMSHUE
Ha 3¢pdexTuBHOCT, Tporecca. Obmactu npumeHeHus. [IpenmymiecTBa M HEIOCTaTKH METOJA.
VYcTaHoBKa A MJIa3MEHHOTO HaIbLICHUsS MOKpBITUH. ['a30Boe miams, Kak MCTOYHHMK HarpeBa U
pacmbiIeHHs] Marepuana. TeXHOJOrn4eckne 0COOCHHOCTH CIIOCOOOB ra30IUIAMEHHOTO HABUICHHS
JUIS TIPOM3BOJICTBA JieTajed M M3JeNUi 3HepreTuyeckoro odopynaoBaHus. O0IacTH MPUMEHEHHUS.
HpeI/IMYHIGCTBa U HEJOCTAaTKU. YcraHoBka JUIA T'a30INIaMEHHOI'O HaIllbIJICHU A

2.3. JIeTOHallMOHHO-Ta30BO€ HAMBUICHUE TOKPBITUNA. DIIEKTPOAYrOBasi U BICOKOYACTOTHAs
VHIYKIIMOHHAs METaJUIM3alus

JleToHallMOHHBIM B3PBIB I'a30BOM CMECH W MPOAYKTHI €ro pacmajga — HUCTOYHUK HarpeBa U
pacmbuieHHsl Marepuaia. [eXHOJOTHYECKHEe OCOOCHHOCTH CIOCOO0B JIETOHAIMOHHO-TA30BOTO
HaANBLICHUS JJI MIPOU3BOJICTBA JeTallell U M3MeNuil sHepreTudeckoro odopynosanus. [lapameTpsl
pekuMa JCTOHAIIMOHHO-TA30BOTO HAIBUICHWS M WX BiIHsSHUE Ha 3()(PEKTUBHOCTH MpoIlecca.
Ob6nactu nmpumeHenwus. [IpeumyiecTBa U HEIOCTATKH. YCTaHOBKA JJSl JETOHAIMOHHO-Ta30BOTO
HanbUIeHHs. Jlyra Kak MCTOYHMK HArpeBa pachblIIeMoro wmarepuana. TexHoloruyeckue
O0COOCHHOCTH CIOCOOOB AJIEKTPOIYrOBONM METATU3AlUU ISl TIPOM3BOJACTBA JIeTaNe W H3ACIuit
SHEPreTUYecKoro obopymoBanus. [lapameTpbl peXMMa 3JIEKTPOIYrOBON METATU3ANN U HX
BIusHUE Ha d(pdexTuBHOCTH Tporecca. OOmactu npuMmeHeHus. [IpenmylinecTBa U HEJOCTATKU.
BricokouacToTHas MeTauIM3alMsl M €€ TEXHOJOTHMYECKHE OCOOCHHOCTH. YCTaHOBKA A
HaIbICHUS TOKPBITUN TyrOBOW METAJUIM3ALUEN.

3. Koumpoab kauecmea HaAneceHnblx NOKDLIMULL




3.1. KoHTposb KauecTBa HAHECEHHBIX MMOKPBITUI

Metoapl OLIEHKH MPOYHOCTH NOKphITUH. OcraTroyHble HanpsbkeHus. HecruiomHoct B
HOKpBITUAX  (mopuctocTh).  OmpeneneHue  TOMMIMHBI W PAaBHOMEPHOCTH  IOKPBITHH.
Merannorpadguyeckue M PpEHTTEHOCTPYKTYPHbIE MCCIEJOBAHUS IMOKPHITUH. MeToabl OLEHKH
(YHKIMOHATIBHBIX CBOWCTB IOKPHITHI HAHECEHHBIX Ha JETajJed W H3ACIHiA HHEPreTHYeCcKOro
00opyIoBaHuUs.

3.3. TeMbl NPaKTHYECKUX 3aHATHH

. 1. MeTobp1 HaHECEHHST HEOPTaHUYECKUX TMOKPBITHH (3 4.);

2. IloaroroBka MOBEPXHOCTH IIPU HAHECEHUU MOKPBITUH (4 4.);

3. TeopeTnueckre OCHOBBHI MpoIiecca ra30TepPMUUECKOro HanblIeHH (4 4.);
4. MeTo/1bl Ta30TePMUYECKOTO HAIMTBUICHUS U X Kiaccudukanus (3 4.);

5. [InazmMeHHOE HaIBUICHUE MOKPBITUH (2 4.);

6. YcraHoBKa /1715 JIa3MEHHOTO HAMBUICHUS! TOKPBITUM (2 4.);

7. 'azomnameHHoOe HamblIeHUE TOKPBITUH (1 4.);

8. YcraHoBKa Ui ra30IIaMEHHOr0 HanbuleHus (2 4.);

. 9. JleTOHAIIMOHHO-Ta30BOE HAIMBUICHHUE MOKPHITH (2 4.);

10. 10. YcranoBka 11 1€TOHAIIMOHHO-TA30BOT0 HANbUICHUS (2 4.);

11. 11. DnekTpoayroBas ¥ BBICOKOYACTOTHAS MHAYKIIMOHHAS MeTauu3anus (2 4.);
12. 12.YcranoBKa AJis HalbLJICHUS NOKPBITUNA AyroBod Metayuu3anueil (1 4.);
13. 13. KoHTpOJIb KauecTBa HAHECEHHBIX MOKPHITHIA (4 d.).

OO N W

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. Koncynprammu no paszzgeny " Knaccupukanus TEXHOIOTHMYECKUX MPOLIECCOB HaHECEHUS
NOKpbITUH. [loAroToBKa MOBEPXHOCTH NMPU HAHECEHHM MOKPBITHMH'" MpPOBOJSATCS Mepen
9K3aMEHOM

2. Koncynpramuu no pazneny "[‘azorepMudeckoe HambUIEHUE TTOKPBITHI" TTPOBOSATCS TIepesT
9K3aMEHOM

3. Koncymprammu mo pazgeny "KoHTponbs kadecTBa HAHECEHHBIX TMOKPBITHH'" MPOBOJSATCS
nepes 9K3aMEHOM

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHNUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JUCLIUILINHE COOTBETCTBUH C
HMHJMKaTOpPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1] 2] 3
3HaTh:
TE€XHOJIOTHYECKHE ONEPallii HAIbUICHHS], TapaMeTPhbl Komnoksuym/KosmnokBuym Ne7 «TexHomnorus u
J€TaHALMOHHO-Ta30BOr0 HaHbIHGHHHUHOKpLITHﬁ, V-1 + 060py11013vaHHe JIeTaHAIHOHHO-Ta30BOr0 HallbLICHHS
NIEKTPOAYTOBOI U BBICOKOYACTOTHOU IIOKPBITUH, 3JIEKTPOAYTOBON U BBICOKOYACTOTHOM
VHJYKIMOHHOM METAJIIN3ALNH WHJIYKIMOHHON METAJIIN3ALINI
TEXHOJIOTHYECKHE 0COOEHHOCTH HalbUICHUS, Komnoksuym/KosmnokBuym Ne5 «TexHomorus u
IapameTpsl IJIa3MEHHOI 0, Fa30IIaMEHHOT O NA-1nk-2 + 000py10BaHUE TIa3MEHHOTO U Ta30IJIaMEHHOT O
HaIbUICHUS IOKPBITUH HaIbUICHUS IOKPBITHI»
TEOPETUUYECKUE OCHOBBI IIPOLECCa ra30TEPMUYECKOIO Komnoksuym/KomnokBuym Ne3 «TeopeTndeckrie OCHOBBI
HanbUICHUs, METO/IbI ra3oTepMuyueckoro HanbuieHus | MJI-1nk-2 + Iporecca ra30TepMUYECKOr0 HAIBUICHUS
1 UX KJIACCU(UKAIIHIO
METOLEI KOHTPOII Ka9€CTBa HEOPraHM1eCKHX V- + KOJ‘IJ‘IOKBI/IYM/KOJ‘IJ‘IOKBI/IYMUN99 «KoHTponb kauecTBa
MOKPBITUI HEOPraHWYECKUX NOKPBITHID)
IIPOLIECC MOArOTOBKH MOBEPXHOCTH JI€TaJIEH U Konnoxsuym/Komnoksuym Nel «Iloaroroska
U3JIENUI SHEPreTUYeCKOro 000pyA0BaHUs ITPH N-1nk-2 + MOBEPXHOCTU IIPA HAHECEHUH MTOKPBITUI»
HAaHECEHHUH ITOKPBITHI
YMerb:
BBIOMpATh METO/bl HAHECEHUSI HEOPTraHNYECKUX Pedepar/3amura pepepara «MeToibl HAHECEHUS
ITOKPBITUM Ha JeTajed U U3JEIUI SHEPreTHYECKOTO N-1nk-2 + HEOPraHUYECKUX MOKPBITHI)
000opyI0BaHUs
BBIOMPATH TEXHOJIOTMUYECKHE CXEMbI U 000pYI0BaHUE Komnoksuym/KosmnokBuym Ne§ «VYcranoBka Juist
ZIETOHAIMOHHO-Ta30BOT0 HanbmeHHevnoxpmmﬁ, V-1 + JIETOHAI[MOHHO-Ta30BOT0 HAIIBUICHHUE \I:IOKpBITI/I\I:/JI.
9JIEKTPOLYTOBOM U BBICOKOYACTOTHOMN VYcTaHoBKa Ji71s1 HANBbUIEHNS TOKPBITUI 1yTOBOM
VHJYKIMOHHON METaJITN3alluu METAJIIN3auen»
BBIOMPATh TEXHOJIOIMUYECKHE CXEMbI U 000pYI0BaHUE Wi + Komnoksuym/KomnokBuym Ne6 «YcTaHoBKHU A7t
IIJJA3MEHHOTO M ra30IIJIaMEHHOTO HAHECEHNU S IIJJA3MEHHOTO M ra30IJIAaMEHHOTO HAaIIbUICHUSI IIOKPBITUI»
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TTOKPBITHI

MMPOBOAWTL aHAJIM3 METOAOB JIA Ia30TCPMHUYCCKOIO
HaIlbIJICHU A HOKpHTHfI, a TaK¥KC OCYIICCTBIIAATH

Komnoksuym/Komnokuym Ne4 «I"a3otepmudeckoe
HaIbLICHUE»

aHaJIM3 METOJ0B IOArOTOBKY U3/ENNs, MATEPUAIIOB, WLk

TpeOOBAaHUHN K HUM U OKPBITHIM

BBIOMPATh HEOPraHUYECKHE MaTepUAIIBI IS Komnoksuym/Komnokuym Ne2 «Matepuainsl aiist
MOJTy4EeHHUs IOKPBITUH ¢ TpeOyeMbIMU CBOMCTBAMHU U V-1 HAHECCHMSI IIOKPBITHI»

000CHOBBIBATH TEXHOJIOTHIO HOATOTOBKH
IOBCPXHOCTHU AJIsI HAHCCCHU A HOKpHTI/Iﬁ
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: 3ammra 3aJaHAS
1. 3ammra pedepara «MeTobl HAHECEHUSI HEOpraHMYeCKNX NOKpeITuii» (Pedepar)

Dopma peanuzauuu: ITucbmenHas padora
1. KonnokBuym Nel «IloaroroBka noBepxHOCTH IIPU HaHECEHUU MOKPHITUID (KomtokBrym)
2. KomnmoxBuym Ne2 «Matepuaibl AJi1 HAaHECEHHS MOKPBITUY (KosmmokBryMm)
3. KomnokBuym Ne3 «Teopernueckre OCHOBBI ITPOLIECCA Ta30TEPMUUYECKOTO HABLIICHUS
(KonmnokBuym)
4. Konnoksuym Ne4 «["azorepmuueckoe HanbiieHue» (Komnoksuym)
5. KomnokBuym Ne5 «TexHosnorust 1 000py0BaHuE MJIa3MEHHOTO U I'a30IUIAMEHHOT0
HanblIeHUs NOKpeITUi» (Kommokuym)
6. KomnokBuym Ne6 «¥YcTaHOBKM /711 IJIA3MEHHOT'O U T'a30IUIAMEHHOT0 HAIIBUICHUSI TOKPBITHI
(KomnoksBuym)
7. KomnokBuym Ne7 «TexHomnorust 1 000py0BaHUE I€TAHAMOHHO-TA30BOT0 HAIIBICHUS
MOKPBITUM, 3JIEKTPOYTOBOM M BBICOKOYACTOTHON MHIYKIIMOHHON METaITU3aI[un»
(KonmnokBuym)
8. KomnokBuym Ne8 «YcTraHOBKa JUIs IETOHALMOHHO-Ta30BOI'0 HAIIBIJICHUE TOKPBITUH.
YcraHoBKa JUIsl HalIbLICHUs IOKPBITUI TyroBoil Metaiu3zanuein» (Komnoksuym)
9. KonnoxBuym Ne9 «KoHTposib KauecTBa HeOpraHudeckux nokpbITui» (Komoksuym)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUIUIMHBI SABJSIETCS MPUIIOKEHHEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

Orzamen (Cemecmp Ne3)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX

IIpumeuanue: OnieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. N'a3oTepmuueckoe HambUIEHHE : yueOHOe nocodue /i By30B o HampasiieHuto 150200
"MarmHOCTpOUTEIbHBIE TEXHOIOTUU U 000pyaoBaHue", cienuanbHocTsaM 150206 "Mammssl 1
TEXHOJIOTHS BEICOKO(P(EKTUBHBIX TTpoiieccoB 00padoTku Matepuanos" u 150207 "PenoBarus
CPEICTB U 00BEKTOB MaTEpUAIBHOTO NMPOM3BoAcTBA B MamnHocTpoenun" / JI. X. bannaes, u np. —
M. : Mapker JIC, 2007 . — 344 c. - ISBN 978-5-7958-0146-9 .,

2. ITaBnoB A. 0., OBunnHMko0B B. B., [llnanun A. /1.- "OCHOBBI ra30TEpMHUUYECKOT0 HAMBLICHUS
3alUTHBIX TOKpeITUi", U3narensctBo: "Uudpa-Unxenepus", Boxoraa, 2020 - (300 c.)
https://e.lanbook.com/book/148362;

3. M. JI. Jlo6anoB, H. W. Kapnonuna, H. I'. Poccuna, A. C. FOpoBckux- "3auiuTHble HOKpbITHS ",
N3znarensctBo: "U3narenscTBo Ypansckoro ynusepcureta', Ekarepun0Oypr, 2014 - (200 c.)
https://biblioclub.ru/index.php?page=book&id=276020.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JM0OTEKAa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3J1eKTpOHHas 0udmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAApPTOB MUHNCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITBIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpaBouynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauMoHa IbHBII MOpTAaJI OHJIAlH 00yyeHus: «OTKpBITOE 00pa3zoBanue» - https://openedu.ru
17. OpunnanbHbii caiiT Pe1epaabHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIMpoBaHHIO
MeTpoJioruu - http://protect.gost.ru/

18. OTkpbITasi yauBepcuTerckas nupopmannonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

19. OpunnanbHbli caiit MUHMCTEPCTBA HAYKH M Bbiciero odpa3osanusi Poccniickoii
®denepanuu - https://minobrnauki.gov.ru

20. OpunmnanbHblii caiiT @eepaabHOI CJIyKObI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

21. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep ayauropumn, OcHamenue
HaAauMCHOBaHUue
VYuebnsie ayauropuu i | JK-120, MammHaHBIN 3271 cepBep, KOHAULUOHED
MPOBEACHUS JIEKLIMOHHBIX UBI]
3aHATUHN U TEKYIIETO b-406, Jlabopatopus CTOJI TIPENOIaBaTelIs, CTOJ, CTYJI, IKad
KOHTPOJIA MEXaHUKO- JUIsl XpaHEeHUsI UIHBEHTapsl, TOCKa MeJIoBas,
TEXHOJIOTHYECKUX MYJIbTUMEAUIHBIA POEKTOP, IKPaH
VCIIBITAHUI
VYuebusle aynutopun uist | XK-120, MamuHHBIN 3271 cepBep, KOHIULMOHEP
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MIPOBEICHUS HBI],
MIPaKTUYECKUX 3aHATUH, b-406, JIabopaTopust CTOJI IIPETIoiaBaTeNsi, CTOJ, CTYJ, IIKad
KP u KII MEXaHHUKO- JUI XpaHEHUsI UHBEHTapsl, 10CKa MEJI0Basi,
TEXHOJIOTHYECKUX MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH
WCIIBITAaHUI
VYueOunbie aynuropun i | 2K-120, MamuHHbIN 3a1 cepBep, KOHIUIMOHEP
MIPOBEICHUS UBI],
MIPOMEKYTOUHOU Bb-406, JTaboparopust CTOJI TPEIOoIaBaTesl, CTOJ, CTYII, IKag
aTTecTaluu MEXaHHUKO- JUISl XpaHEHUsI HIHBEHTapsl, 10CKa MeJoBas,
TEXHOJIOTHYECKUX MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH
WCIIBITAaHUI
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM pabOThI KomnbrorepHslii NMCbMEHHBIN, BEIIAIKA IS OEXKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HNHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
NPUHTEP, KOHUIIMOHED

Ilomenienus st
KOHCYJIbTUPOBAHUS

b-404/1, Ilomelenue
COTPYAHUKOB Kadeapsl
™

Kpeciio pabouee, CTOJ, CTO
KOMIBIOTEPHBIN, CTYII, TIKaQ s
JIOKYMEHTOB, IIKad Ist OAEKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B

HNHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
NPUHTEP, KOHUITUOHED

Ilomentenus niist
XpaHeHus: 000py10BaHuUs
U y4eOHOTO MHBEHTAps

X-2028, ITomemenne
kadenps! "TexHomorun
MeTaJlIoB"

CTOJI, CTYJI, mKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus u 060py,Z[OBaHI/IC HaHCCCHUA HOKpLITI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

KM-6

KM-7

KM-8

KM-9
KM-
10

KomnokBuym Nel «IlonroroBka moBEpXHOCTH IIPH HaHECEHUHU NMOKPBITUIY (KosmmokBrym)
KonnoxkBuym Ne2 «Matepuansl a1 HaHeceHUsI TOKpbITUi» (KommokBuym)

KomnoksBuym Ne3 «Teopernueckre OCHOBBI IPOIiEcca ra30TEPMUUECKOTO HAIIBLICHUS
(KomnmoxkBuym)

Komnoksuym Ned «I"azorepmuueckoe HanbuieHue» (KommokBuym)

KomnokBuym Ne5 «TexHonorus u 060pyoBaHue MJIa3MEHHOTO W Ta30IJIaMEHHOTO HANTBUICHUS
nokpbITHil» (KomnokBuym)

KonnokBuym Ne6 «Y cTaHOBKM /1711 IJIA3MEHHOTO M Fa30IUIaMEHHOT0 HAIbUIEHUS TOKPBITHI
(KomnokBuym)

KonnokBuym Ne7 «TexHonorust u 000pyaoBaHue A€TaHAMOHHO-Ta30BOI0 HAIIBLJICHUS
ITOKPBITHM, 3JIEKTPOLYTOBOM U BBICOKOYACTOTHON MHAYKIIMOHHON METaJUIM3aLliN»
(KonmnokBuym)

KonnokBuym Ne§ «¥YcTaHoBKa Ji71s1 1€TOHAIIMOHHO-TA30BOr'0 HAIIbJIEHUE MOKPBITUN. Y CTaHOBKA
JUIsl HallbUIEHUS MOKPBITHH qyroBoil Metayuinzanueil» (Koamoksuym)

KonnokBuym Ne9 «KoHTposb kauecTBa HeOpranudeckux nokpoituit» (Kommoksuym)

3ammra pedepara «MeToabl HAaHECEHUsT HeOpraHMYecKuX Nokpeituit» (Pedepar)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paszen
a

Uagek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10
Henen 4 4 8 8 12 12 15 15 16 17

s KM:

Paznen
JUCIIUIUINH
bl

Knaccudukanus
TEXHOJIOTHYECKHX
MPOLIECCOB HAHECEHMU S
MTOKPBITHH.
IToaroroska
MMOBEPXHOCTHU TIPH
HAaHECEHUH MOKPBITUI
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Knaccudukanmst
TEXHOJIOTMYECKUX
MIPOLIECCOB HAHECEHM S
MTOKPBITHH. + + +
IToaroroBka
IIOBEPXHOCTHU IIPU
HAaHECEHHUH IOKPBITUI

I'azoTepmuueckoe
HallbUICHUE
ITOKPBITUI
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2.1

TeopeTnueckue
OCHOBBI ITpoliecca
ra30TepMUYECKOr0
HanbUICHUSA. MeToabl
ra30TepMUYECKOro
HaIbUICHUS U UX
Kyaccuukanms

2.2

IIna3zmenHoe
HaIlblJICHHUE
MTOKPBITUH.
I'azomnamenHoe
HAIIbUICHHUE
TTOKPBITHI

2.3

JleToHalIMOHHO-
ra3oBO€ HaIlbJICHUE
ITOKPBITHH.
DneKTpoayrosas u
BBICOKOYACTOTHAs
WHAYKIIMOHHAs
MeTaJUIM3alus

KoHnTpoib kauecTBa
HAaHECEHHBIX
MMOKPBITUA

3.1

KoHTpoib kauecTBa
HAHECEHHBIX
ITOKPBITUI

Bec KM, %:

10

10

10

10

10

10

10

10

10

10
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