MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreTudeckoe MANIHHOCTPOEHHE
HaumenoBanue oopa3oBaTe/ibHoii mporpaMmmsl: IIpon3BoacTBO IHEPreTHYECKOr0 000Py10BAHMSA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
AJIUTUBHbIE TEXHOJIOTHH B COBPEMECHHOM IMPOU3BOACTBE

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn P.B.
Bnageney PoaskunHa P.B.
HpeHOI[aBaTeJIL WaeHTuduraTop 768be585-RodiakinaRV-b3c4458 POH}{KI/IHa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeIbHOI Tmperan Borkos .
HpOrpaMMbI MaeArngrarop Rae5921e8-VolkovPV-971cc /A I1.B. BonkoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A H
3aBeﬂyI0HlHH . Bragenel, ToH4apoB A.J1. -
BBIITYCKAOIICHU Ka(be[[pbl UpeHtudrratop ledb7e3c-GoncharovAL-b043abel rOH‘I&pOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH yyacTBOBaTh B pa3pabOTKe TEXHOJOTHI MPOU3BOJICTBA, PEMOHTA U KOHTPOJIS
HHEPTEeTUUECKOT0 000PYI0BAHHUS
N]I-1 [Ipuaumaetr 000CHOBaHHBIE TEXHHYECKHUE PEIICHUS MPH Pa3pabOTKe TEXHOIOTHI
IPOM3BOJICTBA, PEMOHTA U KOHTPOJISL SHEPT€TUIECKOTO 000PyI0BaHHS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. KomnokBuym Ne 1 «O061mue npeacTaBiaeHus 0 MpoIecce aIuTUBHOTO MPOU3BOJICTBA.
Pa3BuTHe agiuTUBHBIX TEXHOJIOTHI U UX IPUMEHEHUE JJI TPOU3BOJICTBA SHEPTETUYECKOTO
obopynoBanus» (Komioksuym)
2. KonnokBuym Ne 2 «O61mast mociea0BaTeIbHOCTh Ipolecca aJyIMTUBHOTO TPOU3BOICTBA
JUTSL IOCTIOMHOTO (POPMHUPOBAHUS U3ICITHI SHEPTeTUIECKOTO 000PYIOBaHHS. DTAITbI
aJJIMTUBHOTO MPOU3BOACTBA JUIS MTOCIONHOTO (POPMHUPOBAHUS U3AECTUN SFHEPTETUUECKOTO
obopynoBanus» (KomiokBuym)
3. KonmnokBuym Ne 3 «OcHOBHBIE BUbI aIMTUBHBIX TEXHOJIOTHUM, UX JOCTOMHCTBA U
HepocTaTku. O0IacTu NpUMEHEHHUs], UCIoNib3yeMoe obopyaoBanue» (Komioksuym)
4. Konmnoksuym Ne 4 «3aiaun mporpaMMHOTO 00eCrieueHus B aJINTUBHOM MPOU3BOCTBE.
[Tpsimoe udpoBoe npon3BoAcTBO. [IpoekTupoBanue s aAIUTUBHOTO POU3BOICTBA»
(KonmnokBuym)
5. Konrtponbnas padota Ne 1 «O01ue npenacTaBieHus O POIEcCe alTuTUBHOTO
npousBojicTBa» (KoHTponbHas paboTa)
6. Kontponbnas padota Ne 2 «O01iast mocieqoBaTeIbHOCTh MPOIecca aIMTHBHOTO
MIPOM3BOJICTBA; ITAIBI AAUTUBHOTO MTPOU3BOJICTBA JIJISl TOCIOWHOTO (POPMUPOBAHUS U3IEITUN
HYHEPTreTUYECKOro 000pyA0BaHM. Paznudust TEXHOJIOTHH alTATUBHOTO MTPOU3BOICTBAY»
(KonTponbHas pabota)
7. KonTponbHas padota Ne 3 «3agaun mporpaMMHOT0O 00ecrieueHus B aJIUTUBHOM
MPOU3BOJICTBE. PexoMeHaaIim no BeI0OpY TEXHOJIOTHH ISl QI TUTUBHOTO MTPOU3BOJICTBA
AJIEMEHTOB 3HepreTudeckoro obopynosanus» (KonrponpHas pabora)

®dopma peanuzaruu: YctHas hopma
1. 3ammra PI'P «Pa3paboTka Mojenu mporecca HarpeBa, TIaBJIeHUs U OCTHIBAHMS YaCTHUII
MOPOIIIKA B CJI0€ TOPOIIKOBOTO MaTepuaa Mpy aJJUTHBHOM BHIpAIIMIBAHUH H3ACTUS
METO/I0M KoakcuanbHOTO J1azepHoro masnenus (KJIIT)» (Pacaerno-rpaduueckas pabora)
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OO011re npeacTaBIeHus O MPOIecce
AAJUTUBHOT'O IPOU3BOACTBA. Paznnuns
MEX/1y aJTATUBHBIM MPOU3BOJICTBOM U
00paboTkoit Ha ctankax ¢ UITY.
Pa3BuTHe aJIMTUBHBIX TEXHOJIOTUI U UX
MMPUMCHCHUC IJId IPOU3BOJACTBA
9HEPreTHYECKOro 000PyI0BAHMUS

OO011Ke npeacTaBIeHus O MPoIecce
AAJUTUBHOT'O IPOU3BOACTBA. Paznnuns
MEX/1y aJTMTUBHBIM MPOU3BOJICTBOM U
00paboTkoit Ha ctankax ¢ UITY.
Pa3BuTHe aJIMTUBHBIX TEXHOJIOTHUI U UX
MMPUMCHCHUC IJId IPOU3BOJACTBA
SHEPreTHYECKOro 000PyI0BAHNUS

OO6m1as nocne0BaTeIbHOCTh MPoIecca
aJIMTUBHOTO MTPOU3BOJICTBA MIPHU
MIPOU3BOJCTBE SHEPrETUYECKOTO
000py/I0BaHUs; ATAIMbI A1 TUTUBHOTO
MIPOU3BOACTBA MPU MMPOU3BOJCTBE
SHEPreTH4ecKoro 000pya0BaHuUs.
Pazmuunsa TexHomoruii aJINTHBHOTO
MIPOU3BOJICTBA

OO6m1as nocne0BaTeIbHOCTh MPoIecca
aJIMTUBHOTO MTPOU3BOJICTBA MIPHU
MIPOU3BOJACTBE SHEPrETUYECKOTO
000py/I0BaHUs; ATAMbI a1 TUTUBHOTO
MPOU3BOACTBA MPU MPOU3BOJCTBE
HHEPreTHUECKOT0 000PYyIOBaHUS.
Paznmuunsa TexHoI0THI aTHTHBHOTO
IIPOU3BOJCTBA

3HAKOMCTBO C OCHOBHBIMH BUIaMHU
aJJIUTUBHBIX TEXHOJIOTHIA
(poTononumepusanys, IIaBICHHE
MOPOIIKOB B ¢(hOPMHUPOBAHHOM CIIOE,
DKCTPY3UOHHBIE POLECCHI, CTPYWHAS
nevaTh, IPOIECCH HAMPABIEHHOTO
SHEProBKJIA/Ia, TEXHOJOTHHU MPSIMON
3aMucH), KOTOPbIE MOTYT OBITh
HCIIOJIB30BAHLI ITPH IMTPOU3BOJACTBE
AIIEMEHTOB YHEPTETUYECKOTO
000pyTOBaHUS

3HAKOMCTBO C OCHOBHBIMHU BUJAMH
aJIIUTUBHBIX TEXHOJIOTHH
(poTonmonumepu3anusi, riaBIeHue
MOPOULIKOB B C()OPMUPOBAHHOM CJIOE,
AKCTPY3UOHHBIE IPOLIECCHI, CTPYHHAS
nevarhb, IPOLECCHl HAPaBIEHHOTO
HHEPrOBKIIAJIA, TEXHOJIOTUU IPSIMOMN
3aI1cH ), KOTOPbIe MOTYT ObITh
MCII0JIb30BaHbI IIPH MIPOU3BO/ICTBE
HJIEMEHTOB SHEPreTHYECKOro




00opyoBaHUs

3a/1a4u MPOrpaMMHOT0 00ECIICUCHUS B
AAJUTUBHOM IIPOU3BOACTBC. HpS'IMOG
1 poBOE MPOU3BOJICTBO.
IIpoexTupoBaHue i aJAUTUBHOTO
HpOU3BOJICTBA. PekoMeHqanuu no
BLI60py TEXHOJIOTHH AJI1 aAAUTHUBHOI'O
HPOU3BO/ICTBA AJICMEHTOB
HHEPTEeTUYECKOT0 000pyI0BaAHHS

3aauu MporpaMMHOr0 0OecreueHus B
aJIuTUBHOM npou3BoAacTse. [Ipsimoe
u(poBoe MPOU3BOACTBO.
[TpoexTrupoBanue Uil aJAUTUBHOIO

+ +
HpOU3BOJICTBA. PekoMeHqanuu no
BI)I60py TEXHOJIOTHUH IJI1 aJAUTUBHOI'O
HPOU3BO/ICTBA AIICMEHTOB
HHEPTETUIECKOT0 000PYTOBaAHHS
BecKM:| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 30

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 N-1nk-2 [Ipunumaer | 3HaTh: KomnokBuym Ne 1 «O01ue npeacTaBiaeHus o Mporecce aiIMTUBHOTO
000CHOBaHHbIE o01uIyto MPOU3BOJICTBA. Pa3BuTHE aiTUTUBHBIX TEXHOJIOTUN U UX TPUMEHEHUE IS
TEXHUYECKUE PEHICHUSI TPH | MOCJIEeI0BATEILHOCTh IIPOU3BOJICTBA YHEPreTUYECKOro 0bopynoBanus» (Komoksuym)
pa3paboTke TEXHOJIOTHH | Ipolecca aJANTUBHOTO KonTponbnas padora Ne 1 «O01ue npeacTaBieHus o npoiecce

MIPOU3BOJICTBA, PEMOHTA U
KOHTPOJISI JHEPreTUYECKOTO
000pyI0BaHUs

IIPOU3BOJICTBA JJIs
MOCIIOIHOTO (hOPMHUPOBAHUS
W3JEIUN SHEPreTUYECKOTO
000pyI0BaHus, ITAIbI
QJIMTUBHOTO IPOM3BOJICTBA
IS TIOCIIOMHOTO
(hopMUpPOBAHUS U3IEITHI
JHEPreTUYECKOT0
o0opyoBaHus
0COOEHHOCTH MPUMEHEHHS
QUTMTUBHBIX TEXHOJIOTHI B
COBPEMEHHOM
TE€XHOJIOTHYECKOM
MIPOU3BOJICTBE IS
MOCJIOIHOTO (hOPMHUPOBAHUS
W3/1eNIUN SHEPTeTUYECKOTO
000pyI0BaHUS U UX
BO3MOXXHOCTH

OCHOBHBI€ y3JIbl YCTAHOBOK
IS IIOCIIOMHOTO
(hopMHUPOBAHMS U3IEITHI

aJIuTUBHOTO npou3BoacTBa» (KoHTpoabHas pabora)

Konnoksuym Ne 2 «O0611as nociieioBaTeIbHOCTh Mpoliecca aaiuTUBHOTO
MIPOU3BOJICTBA JUISI TOCIOWHOTO (HOPMUPOBAHUS U3ICTUI SHEPTETUIECKOTO
00opy0BaHus. DTallbl A IMTUBHOIO IIPOU3BO/ICTBA AJIS IIOCIOHHOIO
(dhopMupOBaHHS W31 SHEpPreTuIeckoro obopynoBanusy (Komioksmym)
KonTtponbHas padora Ne 2 «O61mast mocieoBaTeIbHOCTh Ipoliecca
aIMTUBHOTO MPOU3BO/ICTBA; ATAIbl aIUTUBHOTO MMPOU3BOACTBA JISI
MOCIOHHOTO (POPMUPOBAHUS U3JIENUI SHEPTeTUYECKOT0 000PYA0BaHMS.
Paznnuns rexHonmoruit anIuTUBHOrO npousBoacTBa» (KonTponbsHas
paborta)

KomnoxBuym Ne 3 «OcHOBHBIE BUBI aJIATHBHBIX TEXHOJIOTHM, UX
JIOCTOMHCTBA U HeocTaTKu. O0JIacTH MPUMEHEHHS, UCTIOJIb3YeMOe
obopynoBanue» (Komnoksuym)

KontponbHas pabora Ne 3 «3anaum mporpaMMHOTo oOecrieueHus B
aJIMTUBHOM TIPOU3BOJICTBE. PekoMeH1aluu o BEIOOPY TEXHOIOTHH JUIS
aJITUTUBHOTO NTPOU3BOICTBA 3JIEMEHTOB SHEPIeTUYECKOT0 000PYAOBAHU»
(KontponbHas pabota)

Komnoksuym Ne 4 «3anaun nporpaMMHOro obecrieueHust B aIMTHBHOM
npousBojicTBe. [Ipsimoe nudposoe mpoussoacTBo. [IpoekTupoBanue s
aJTUTUBHOTO Mpon3BocTBay» (KomnokBuym)

3ammra PI'P «Pa3paboTka Mozenu nporiecca HarpeBa, IiiaBjIeHUs U




HHEPreTUIECKOTO
o0opyoBaHUS
CYIIECTBYIOIIME BHIBI
aJITUTHBHBIX TEXHOJIOTHIA,
BO3MO>KHBIE 00JIaCTH UX
MPUMEHEHHS TS
MOCTIOHHOTO (HOPMUPOBAHUS
U3JICIIUI SHEPTreTHYECKOTO
000pyI0BaHUs, UX
JOCTOWHCTBA U HEJIOCTATKU
YMers:

aHAJIM3UPOBATh MOJTy4acMbIe
MIPH peaTn3annu OTACTBHBIX
BUJIOB aJITATHBHBIX
TEXHOJIOTHI pe3ysIbTaThl
BBIOMpATH 00OPYIOBAaHUE U
MaTepHalbl, HEOOX0IMMOe
JUIS IPOBEJIEHUS TIpoIiecca B
Ka)X/IOM KOHKPETHOM CJTyJae
BBICTPaMBAaTh OOIYIO
MOCJIeI0BATEIFHOCTD
nporecca aJIMTHBHOTO
MIPOU3BOJICTBA TSI
MOCIIOIHOTO (hOPMHUPOBAHUS
W3JEIUN SHEPreTUYECKOr0o
000py/IOBaHUs C yKazaHUEM
€€ ATAIoB /ISl KOHKPETHBIX
JeTajneu

BBIOMpATH BUJI aZITATHBHON
TEXHOJIOTHH, KOTOPBIiA
MOXET OBITh B KOXKJIOM
KOHKPETHOM CiIydae
WCTIOJIH30BaH JIJIs

OCTBIBaHUS YACTHII ITOPOIIKA B CJIOE MOPOIIKOBOTO MaTepHrasia mpu
aZIATUBHOM BBIPAIIUBAHUY U3ICITUSI METOIOM KOAKCHAILHOT'O JIA3€PHOTO
iasienus (KJII)» (PacuetHo-rpaduyeckas pabora)




MIPOU3BOJICTBA
HEPTreTUYECKOTO
o0opymoBaHus




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KosutokBuym Ne 1 «O01mue npeacrasiieHust 0 mpouecce aJJIMTHBHOIO
npousBojcTBa. PazBuTHe aJlAUTHBHBIX TEXHOJIOTMI H MX PUMEHEeHHe /1l IPOU3BOACTBA
IHEPreTH4ecKoro 000py10BaHMUsD)

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTPOIBLHOr0 MeponpusTus: KomiokBuym

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBegeHHsi KOHTPOJIbHOr0 MeponpuaTus: CTyIeHT MOJydaeT OAUH BapUAHT U3
TpeX, B KAXJA0M 110 5 BoIpocoB. Bpems npoBenenust padbotsl — 20 MUHYT.

Kparkoe conepxanue 3ajaHus:
KomnokBrym poBOAUTCS HA IPOBEPKY 3HAHUI CYLIECTBYIOIIMX BUIOB aJIIUTUBHBIX
TEXHOJIOTHH, BO3MOXHBIX 00JacTeil MX MPUMEHEHHS U OCIOHHOTO ()OPMHUPOBAHUS U3ACIIHIA
SHEPreTU4YecKoro 000pyA0BaHMsl, UX JOCTOUHCTB U HEJIOCTATKOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  CYIIECTBYIOIIUE  BHJbBI 1.Kakue TeXHOJIOTHM OTHOCST K aJTATUBHBIM U TIOYeMY?
aIIUTUBHBIX TEXHOJIOTHH, 2.B ueM oTnu4Me MEXAY aJITUTUBHBIM IIPOU3BOJICTBOM U
BO3MO>KHBIE obnactu ux 00paboTkoiil Ha crankax ¢ UITY?
NPUMEHEHUS IS TOCIOHHOTO 3.Kaxoii ki1r0ueBoil MPUHIUT UCTIONIB3YETCS MIPH
dbopMUpOBaHUS 15631 () 17171 M3TOTOBJICHUU U3/ICIUI B aJIUTUBHOM IPOU3BOJICTBE?
SHEPreTU4ecKoro 000pyAOBaHUSA, 4 Kakue 0coOOEHHOCTH UMEIOT aIIUTUBHEIE TEXHOJIOTHH,
HX JIOCTOMHCTBA U HEAOCTATKU MO3BOJISAIOIINE MMOTYyYaTh METAJUIMUYECKHUE 1eTaIu?
5.KakoBBI JOCTOMHCTBA U HEJOCTATKH TEXHOJIOTHHI
MIPSIMOTO JIA3€PHOT0 HAaHECEHUs MaTepuana?

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 8binoaHeHus 3Hanus: EcIy CTyIeHT IpaBIIbHO BBITTOIHUII
MPAKTUYECKH BCE 3a/1aHUS, HO TIPH 3TOM MOT JOITYCTUTh HEJ0UYETHI

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku binonnenus snanus: CTyIeHT NIPaBIIBHO BBIIOIHII 33aHUs, HO
JIOMYCTHII IPY 3TOM HENPUHIUIHAIbHbBIE OIINOKH

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku ebinonnenus 3nanuss: CTYISHT MPU BBINOJIHEHUN 33/ IaHHI JTOYCTHIT
CYIIECTBEHHBIE U JaXKe TPyObIe OIMOKH, HO 3aTEM MCIIPABHJI X CaM

KM-2. Koutrpoabnas padora Ne 1 «O0mme npeacraBieHus 0 npouecce ajiiTHBHOIO
IPOU3BOACTBA»

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas padota
Bec konTposbHoro meponpusitusi B BPC: 10




IIpouenypa npoBeieHUs KOHTPOJBLHOTO MePONPUSITHS: 3a1aHNE KOHTPOJIBHOM padOThl COCTOHT
13 3 BOIPOCOB B KAXKJIOM U3 TPEX BApUAHTOB 3a7aHuil. Bpems nposenenus — 1 gac.

Kpatkoe cogep:xanue 3aganus:
KonTponbhas paboTta opreHTHpOBaHa Ha IPOBEPKY YMEHHS BIOUPATH BUJ Al TUTUBHOM
TEXHOJIOTHH, KOTOPBI MOXKET OBITh B KKJIOM KOHKPETHOM CJTy4yae UCIOJIb30BaH AJIs
IIPOM3BOJICTBA SHEPTETUYECKOTO 000PYAOBAHHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: BBIOUpaTh BUJ al/TATUBHOM 1.Bb1Opath TEXHOIOTUIO U3TOTOBJICHNUS U3ACIIHS U3
TEXHOJIOTUH, KOTOPBIH MOXET OBbITh MOJIMMEPHBIX MAaTEpUAJIOB, OTBEYAIOIYI0 TPEOOBAHUSM K
B K&XIOM KOHKPETHOM CIly4yae IIPOCTPAaHCTBEHHOMY Pa3pEeLICHUIO.

UCIOJB30BaH U1 IPOU3BOJCTBA 2.Bb1Opath BU/IbI TEXHOJIOIMU HAIJIAaBKU M3ETIUN U3
HHEPTEeTUIECKOT0 000pyT0BaAHHS METaNIMYECKUX MaTepHaIoB, 00ecIeunBaroIue

MHUHHMAJIBHYIO IIUPUHY cJ1os He 6osee 0,5 mm.
3.Bb1Opath TEXHOIOTrHIO0, 00ECIIEYNBAIOIIYIO
IIPOU3BOIUTENILHOCTh HAILUIABKHU He HIKe 10 Kr/gac.
4.BpIOpaTh TEXHOJIOTHUIO, TO3BOJISIOLIYIO0 OCYLIECTBIIATD
aJTUTUBHYIO HAIUIaBKY B BaKyyMe.

5.Bb1OpaTh TEXHOIOTHIO IPOU3BOICTBA U3EIUN U3
KepaMU4ECKHX MaTEpHUAJIOB.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinoanenus sadanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu evinonnenuss 3uanus: CTYISHT Jall IPaBUIbHBIC OTBETHI B KOJUYECTBE
e menee 90% ot oO1ero yucia

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoinenus shanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIUYECTBE
He menee 75%, Ho He 6oiaee 90% ot o0I11Ier0 Unciia

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIUYECTBE
He menee 60%, Ho He 601ee 75% oT 00I11Iero YKncia

KM-3. KosutokBuym Ne 2 «O01mas nocjieqoBaTeIbHOCTh NpoLecca aIuTHBHOIO
NMPOM3BOJACTBA /ISl NOCJ0IHOr0 (POPMHUPOBAHUSA U3EJINH IHEPTreTHYECKOro 000py10BaHMS.
JTanbl AJAUTHBHOIO IPOU3BOACTBA /ISl OCJ0IHOT0 GopMHUPOBAHMS U3AeIHii
JHEPreTHYecKoro 000pya0BaHUsD)

®opmbl peanusanun: [lucemennas padbora

Tun koHTpPOILHOTrO MeponpusiTus: KoynoksBuym

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIBHOI0o Meponpustus: CTyIeHT NOJy4aeT OAUH BapUaHT U3
TpeX, B KaxJ0M 10 5 BorpocoB. Bpems nposenenust pabotsl — 20 MUHYT.

KpaTkoe cogep:kanune 3a1aHus:

KosokBryM MpoBOANTCS Ha IPOBEPKY 3HAHUIN OOILEH MOCIIeA0BAaTENbHOCTH IIpolLecca
aITUTUBHOTO MIPOU3BOCTBA JIJIS IOCIIOMHOTO (POPMUPOBAHUS U3/IEIUN SHEPTETHUECKOTO
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000pyIOBaHUS M TANOB aITUTUBHOTO MTPOU3BO/ICTBA JUISI TOCIOWHOTO (hOPMUPOBAHUS
U3JeNUI SHEPreTHYECKOro 000PyA0BaHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/IH:

3HaTh: 001yI0
MI0CJIEIOBATEIBHOCTh npoiiecca
QJITUTHBHOTO TPOU3BOJCTBA ISt
MOCJIOHHOTO dopmupoBaHUs
U3JeNi HHEPTETHYECKOTO
o0opyoBaHus, JTaIbI
QJTUTHBHOTO MPOU3BOJCTBA IS
MOCJIOWHOTO dopmupoBaHUs
U3JeNi HHEPTETHYECKOTO
000pyTI0BaHUS

1.ITepeuncanTh 0COOCHHOCTH IPOIIECCa JIA3EPHOTO
CEJICKTUBHOTO BBIPAIIMBAHUS JETATCH U3
METaJUTMYECKOTr0 MOpPOIIIKa.

2.Kak mony4aroT 1eTajau METOIOM CEJICKTUBHOTO
JIa3€pHOTO CIEKAHUS?

3.Kak moiy4aroT aeTaid METOJI0M CEJIEKTUBHOTO
JA3€pHOTO TUIaBICHUS?

4. Kak nony4aroT getaiu ¢ nomoniso EBF3-
TEXHOJIOTHH?

5.Kak u3rotaBivBaroT I€TAIM C MOMOIIBIO JJA3EPHOM
cTepeonuTorpapuu?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu binoaneHus sHanus: Ecliu CTyJeHT NpaBUIbHO BBIIOIHUII
MPAKTUYECKHU BCE 3aJaHUs, HO IIPU 3TOM MOT JOIYCTUTh HEJOYETHI

Ouyenka: 4

Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakxmepucmuxu evinoanenus shanus: CTyIeHT IPaBUJIbHO BBITOJHWI 3a/1aHUS, HO
JOTIYCTHJI IPU 3TOM HENPUHIIUIIHUATHHBIE OLTUOKI

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu goinonnenus 3uanus: CTyIeHT IPU BBIIIOJHEHUN 3aJaHUIN TOITYCTHI
CYIIECTBEHHBIE U JaXke rpyOble OMMOKH, HO 3aT€M MCIIPaBUJI UX CaM

KM-4. Kourpoabnas padora Ne 2 «O0mas moc/ie0BaTeJIbHOCTD Npolecca

AJJIUTUBHOI'O MPOM3BOJACTBA; 3TAIILI AAAUTUBHOTO ITPOU3BOACTBA AJIH MOCJIOMHOI0

(popMHpOBaHUS U3/ICJINI JHEPreTHYECKOro odopyaoBanus. Pa3iu4nst TeXHOJI0rui

aJYIUTUBHOI0 NIPOU3BOICTBA)

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpusitusi: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIponenypa npoBeieHusi KOHTPOJBLHOIO MepONPUATHSA: 3a/1aHE KOHTPOJIbHOW pabOThl COCTOUT
13 3 BOIIPOCOB B KaX10M U3 TPEX BapUaHTOB 3a7aHuil. Bpems nposenenus — 2 gaca.

KpaTlcoe CoA€cpKaHME 3alaHUA:

KonrtpomnbHas paboTa OpHeHTUPOBaHA Ha MPOBEPKY YMEHUS BHICTPAUBATh OOLIYIO
MOCIIE0BATENBHOCTh IIPOIECCa a/INTUBHOTO TPOU3BOJICTBA JIJISl TOCIOWHOTO (POPMHUPOBAHUS
U3JIeNTUI SHEPreTHYeCKOro 000PyA0BaHMs C YKa3aHUEM €€ ITArloB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb:  BBICTpauWBaTh  OOLIYIO
1I0CJIEJ0BATEIBHOCTD mporecca
aJINTUBHOTO TPOM3BOJACTBA IS
ITOCJIONHOTO dbopmupoBanus

1.0nucate mporecc U3roTOBIEHUS JIONATKU TYPOUHBI
METOJIOM JIa3ePHOU CTEPEOIUTOTpaduu.

2.0nucaTp npouecc BOCCTAHOBIIEHUS H3HOIEHHOTO

11




151691 (S 0507 SHEPreTUYECKOT0 mramna u3 ctaimm 40X ¢ UCIoIb30BaHHEM TEXHOJIOTUH
o0opy/loBaHUsI C YKa3aHHEM ee KOAKCUAIBLHOTO JIA3€PHOTO IJIABJICHUS.

ATAIOB /ISl KOHKPETHBIX JeTajaen 3.0nmcaTh IpoIecc U3rOTOBJICHHS JIONATKH TYPOUHBI C
nomoibio EBF3-Texnonoruu.

4.0nucaTh polecc U3TOTOBJICHUS OJIOKA IIMIIUHIPOB
IBUTATEIS ¢ HOMOIIBIO SLS-TexHoI0rNNU.

5.0nucarh Npolecc peMOHTa U3HOIICHHOMN
WIAHIPUYECKOH o0evaiiku ¢ momoiisio EBF3-
TEXHOJIOTHH U3 THTAHOBOT'O CIIJIaBa.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT a1 IPABHIbHBIC OTBETHI B KOJIMYECTBE
e menee 90% ot o01ero yucia

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuixu evinoinenus snanus: CTyIeHT Aall IpaBUWIbHbBIE OTBETH B KOJIMUYECTBE
He menee 75%, Ho He 6oiaee 90% ot 00I11Iero UYKncia

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT Aall IPaBUIbHBIE OTBETHI B KOJIMYECTBE
He menee 60%, Ho He 601ee 75% oT 00I11Iero YKncia

KM-5. KosutokBuym Ne 3 «OcHOBHBIE BHAbI aJ/INTUBHBIX TEXHOJIOTHIi, X
AOCTOMHCTBA M HepocTaTKU. Q01acTH NPUMEHEeHH s, HCII0JIb3yeMoe 000pPYA0BaHUEe)

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOobHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOI0 Meponpusitusi: CTyJIeHT MOJy4yaeT OJUH BapuUaHT U3
TpeX, B KaX10M 110 5 BorpocoB. Bpems nposeneHust padbots! — 20 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOJ'IJ'IOKBI/IYM IMPOBOAUTCS HA MIPOBEPKY 3HaHUI OCHOBHBIX Y3JI0B YCTAaHOBOK JJI1 MMOCIOMHOTO

(bopMHUPOBaHUS U3/EIHIN SHEPTETHUECKOTO 000PYI0BaHUS

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE Y3JIbl YCTaHOBOK 1.Kak ycTpoeHa ycTaHOBKa il CEIEKTUBHOTO JIA3€PHOTO
JUIS  TIOCTIOWHOTO  (hOPMUPOBAHMS I1aBJIEHUsA?
17631 (S107071 DHEPreTUYECKOro 2.IlepeuncauTh TpeOOBAHUS K CHCTEME TOJJa4uU MOPOIIIKa
000pyI0BaHUS B ycranoBkax ans CJIIT u CJIC.
3.Kak ycTpoeHa ycTaHOBKa JIJIsS CEJIEKTUBHOTO JIA3€PHOTO
crieKaHus?

4. Kak ycTpoeHa yCcTaHOBKA JJIsl BEIPAIIMBAHUS JeTajIeh
metogoM EBF3-texuomorun?

5.Kakue TuIibl 1a3epoB NPUMEHSIIOT B
CTepeONUTOrpapUIeCKiX yCTAHOBKAX ?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuxu binoaneHus sHanus: Ecv cTyeHT NpaBUIbHO BHITTOTHII
MPAKTUYECKH BCE 3aJ]aHus1, HO MPU STOM MOT JIOMYCTUTh HEAOUYETHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinonenus 3uanus: CTYACHT MPAaBUIBHO BBITIOIHUI 3aJIaHUS, HO
JOTTYCTHJI TIPH 3TOM HEMPHHIIUITAATHHBIC OITUOKU

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmurxu evinonenus snanuss: CTyISHT IPH BBITIOJHECHUH 3aIaHUN JOMYCTHI
CYIIECTBEHHBIC U JIaXKe rpyObIe OMMOKH, HO 3aT€M UCIIPABHII UX CaM

KM-6. Koutpoabnas padora Ne 3 «3agauu nporpaMMHOro obecrne4eHus B
aJINTHBHOM Npou3BoJcTBe. PekoMeH1anum mo BbIOOPY TEXHOJIOTHH ISl aJ/IMTHBHOIO
NPOU3BO/ICTBA 3JIEMEHTOB YHEPreTHYeCKOro 000py10BaHUS»

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJBLHOTO0 MePONPUATHS: 3aJaHUE KOHTPOJIBHOU pabOThl COCTOUT
13 3 BOIIPOCOB B KaJI0M U3 TPEX BapHaHTOB 3aAaHuil. Bpems nposenenus — 1 yac.

Kpatkoe cogepxanue 3a1aHus:
KonTponbhas paboTta opreHTHpOBaHA Ha IPOBEPKY YMEHHsI BBIOMpaTh 000pya0BaHUE U

MaTCcpHraJibl, H€O6XOI[I/IMOC AJIA IIPOBCACHU ITPOLECCa B KAXKIOM KOHKPETHOM CJIydac

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeThb: BEIOMpATh 000pyI0BaHUE U 1.BeiOpaTe HeoOX0oauMOe 000pyI0BaHUE U MaTepUal
MaTepuaibl, HeoOxoaumoe s JUISL TIPOLIeCCa U3TOTOBJICHUS JIOTIATKH TYPOUHBI METOJIOM
MPOBEJEHUS Tpollecca B KaxaoM Ja3epHOM CTEPEOTUTOrpa(UH.

KOHKPETHOM CJIy4ae 2.Bpi6path HE0OX0IMMOE 000PYAOBaHNE U MaTepUa

JUTSl BOCCTAHOBJICHHSI H3HOIIEHHOTO IIITaMIIa C
WCIIO0JIb30BAHUEM TEXHOJIOTMH KOAKCHAJILHOTO Ja3€pHOT0
TIJIABJICHUS.

3.BriOpats HeoOXx0aMMOe 000pyJOBaHNE U MaTepHall
JUISL U3TOTOBJIEHUS JIONATKU TYpOUHBI ¢ momonibio EBF3-
TE€XHOJIOTHUH.

4. Bp1OpaTh HEOOX0UMOE 000pPYIOBAaHUE U MaTepUall
JUTSL U3TOTOBIIEHUS OJI0Ka IUITUHAPOB JIBUTATENS C
nomMotibio SLS-TexHonoruu.

5.Be16paTh HEOOXOAMMOE 000PYIOBAaHUE M MaTepHall
JUTSl PeMOHTA U3HOIEHHOM MIIMHIPUIECKON o0edaiiku
13 TUTAHOBOTO cIuiaBa ¢ nomouibio EBF3-Texnonoruu.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IpaBUIbHBIE OTBETHl B KOJIMUYECTBE
He meree 90% ot o01iero uncia

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
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Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IPaBHIbHBIE OTBETH B KOJIMUYECTBE
He MeHee 75%, Ho He O6onee 90% ot o0miero yucna

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyISHT Aall IPaBIILHBIC OTBETHI B KOJHMUECTBE
He MeHee 60%, HO He Oosee 75% ot 001Iero yncna

KM-7. KosutokBuyM Ne 4 «3agaum mporpaMMHOro ooecriedyeHus B aJIMTUBHOM
npoussojacTie. [Ipsimoe nudposoe nponssoacTso. [IpoekTupoBanue AJsi AJJIUTHBHOTO
NMPOU3BOJCTBA)

®opmbl peanausanuu: [luceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHuss KOHTPOJIBHOIO MeponpusatTus: CTyIeHT NOJy4aeT OQUH BapUaHT U3
TpeX, B Kax10M 110 5 BoripocoB. Bpems nposenenust pabotsl — 20 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
KomnokBruym npoBOaUTCSt HAa TPOBEPKY 3HAHUN OCOOCHHOCTEH MPUMEHEHUS aJIUTUBHBIX
TEXHOJIOTHI1 B COBPEMEHHOM TE€XHOJIOTMYECKOM MPOU3BOJICTBE ISl IOCIOMHOTO
(bopMHUPOBaHUS U3EITHI SHEPTETHUECKOTO O00PYIOBAHUS U UX BO3MOXKHOCTEH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOCHHOCTH MPUMEHEHUs 1.Kakue anauTuBHbIE TEXHOJIOTUN MOTYT

aJTUTUBHBIX TEXHOJIOTU B KCIIO0Ib30BaThCSI B COBPEMEHHOM TE€XHOJIOTHUYECKOM
COBPEMEHHOM  TEXHOJOIMYECKOM MIPOU3BOJICTBE ISl TOCIOMHOTO ()OPMUPOBAHUS WU3ICITHIA
MPOU3BOJCTBE JJIsi  TMOCIOWHOTO HEPreTHYECKOro 000pya0BaHus?

dbopMupoBaHUSs 1763 (112071 2.Kakue nopomku HeoO0X0IUMO TPUMEHSTD IS
HHEPreTHUECKOro 00OpYyI0BaHUS U aJIUTUBHOTO TOJIYUYEHHUS )KapOCTOMKUX JIeTajel,

UX BO3MOXHOCTH HCIIOIB3YEMBIX MTPU TPOU3BOICTBE COBPEMEHHOTO

9HEPreTU4ecKoro 06opyaoBaHus?

3.Kaxk Biusirot mapametpsl nporiecca CJIIT Ha kauecTBO
MOJTy4aeMbIX U3/IeNUi SHEPreTHYeCKOro 060py10BaHMs
U UX BO3MOXHOCTH?

4.Kakue neranu, IpUMEHSIEMbIE B U3JEIHIX
SHEPreTHYeCKOro o0opy10BaHusl, MOTYT ObITh
BBIpAIlEHk! ¢ oMolblo  EBF3-Texnonorun?

5.Kakue 0co0eHHOCTH KOHCTPYKIIUU OT€YECTBEHHBIX
YCTaHOBOK JJIs1 KOAKCHUAJIBHOI'O JIA3€PHOTO TUIABICHUS
o0ecneuynBaOT TOYHOCTh MOJIYUYEHHUs IeTaleH,
MIPUMEHSIEMBIX B U3/I€TUSAX SHEPTETHUYECKOTO
obopynoBanus?

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6binoaHeHuss 3Hanusi: ECIM CTyIeHT TPaBUILHO BBITIOIHUI
MPAKTUYECKH BCE 3a/IaHUsI, HO TIPH STOM MOT JIOMTYCTUTh HEJ0UYEThI

Ouyenka: 4
Hudicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. CTy,[IeHT MPpaBHUJILHO BBITOJIHWII 3aJaHUs, HO
AOIIYCTHUII IIPHU 3TOM HCIIPHUHIHITNATIbHBIC OIHOKHU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanusa: CTyIeHT IpY BBIOJHECHUN 3aaHUN TOITYCTHI
CYIIECTBEHHBIEC H JaXKe IPyOble OIMOKH, HO 3aTE€M MCIIPABHII X CaM

KM-8. 3amuta PI'P «Pa3padoTka Moaesiu nmpoiecca Harpesa, nJjiaBJieHus U
OCTHIBAHMS YACTHUI] MOPOLIKA B €JI0€ MOPOIIKOBOr0 MaTepuaJia NP A AUTUBHOM
BbIPAIIIMBAHUYU U3/1€JIMs METOI0M KOAKCHAJIBLHOTIO JiazepHoro miasjaenus (KJII)»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHuss KOHTPOJIBHOIO MeponpusatTus: CTyIeHT NOJy4aeT OQUH BapUaHT U3
IISITH, B KQXJ10M 110 2 Bonpoca. Bpemst Ha noarotosky k 3amure PI'P — 30 munyT.

Kparkoe cogepxxanue 3aganus:
3awmuta PI'P nmpoBoauTest 1uist mpoBepKH yMEHMsI aHAIU3UPOBATH MOJIy4aeMble [P pealn3aliu

OTACIbHBIX BUJIOB aJIMTUBHBIX TEXHOJOTHI PE3yJIbTaThl.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: aHAIM3UPOBATh 1.0nucatp BAMSIHUE CUJI, KOTOPbIE HEOOXO0IUMO
HoJy4aeMble IpU  pealu3aluu YUUTBIBATh [IPH pacyeTe TPAaeKTOPUH JIBUKEHUS YACTHIL.
OTIENbHBIX BHUJIOB  aJJIUTUBHBIX 2.0nucarp NocaeA0BaTeNbHOCTh AEUCTBUN, KOTOPBIE
TEXHOJIOTUI pe3yJIbTaThl HE00X0IMMO MPEANPUHSATH /1JIs 3aBEPILICHUS pacueTa,

€CIIU B IIPOLIECCE pacyeTa BO3HUKAET MHOXKECTBO
«IIPEPBAHHBIX) YACTHUII.

3.00bACHUTH OTpaHUYEHUs N0 (HPAKIIHOHHOMY COCTABY
IIOPOIIKOBEIX YAaCTHUI[, KOTOPBIC HAKIIAABIBAIOTCS IIPU
IIPUMEHEHUH COTIEN C BBICOKMM 3HAYEHHUEM yTJIa
CXOXKACHUA.

4.00bACHUTB, TOYEMY CHUKEHHE CKOPOCTH IpolLiecca
BbIpalliiBaHWA BEACT K YBCIIMYCHUIO KOB(b(i)I/IHI/IeHTa
HCIIOJIb30BaHUs TOPOILKA.

5.00bsICHUTD BIUSHUE pacxoja raza u pasmMepa 4acTHUll
IIOPOIIIKA HA TapaMETPhI I'a30II0POLIKOBON CTPYH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoaHeHus: 3Hanus: ECIM CTyIeHT PaBHUIbHO BBITIOIHUI
MPAKTUYECKH BCE 3a/IaHUS ¥ MTPABHILHO OTBETHJI HA BOIIPOCHI, 33JaHHBIC €My Ha 3allUuTe, HO TIPU
3TOM MOT JIONTYCTUTh HEJ0UYEThI

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6binoanenus 3nanust: CTYJISHT MPABUIbHO BBIOTHII 33aHUS U
NPaBUJIBHO OTBETHJI HAa BOTIPOCHI, 33J[aHHBIC €MY Ha 3alUTe, HO JOMYCTHII IIPU 3TOM
HETPUHIMITAAIBHBIE OMTHOKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
15




Onucanue xapaxmepucmuxu evinoanenus snanusa: CTyneHT npu BeinoaHeHuu PI'3 u otBete Ha
BOIIPOCHI, 3aJJaHHBIE EMY Ha 3alUTe, JOMYCTUII CYLIECTBEHHbIE U JJaxkKe rpyOble OLINOKHU, HO 3aTEM
WCIIPaBUJI UX CaM
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1 B uem 3akitouaercs cymiHocts nporecca KJII? Kak on peanuzyercs?

2. Ilepeuncnute OCHOBHBIC HCTOYHUKH HarpeBa, MPUMEHIEMBbIC ISl PeaIU3alui alIATHBHBIX
TEXHOJIOTHI PopMO0OOpa3oOBaHUs METALIMYCCKHUX H3aennii. Kakue u3 3THX UCTOYHUKOB
00eCTeurBar0T MaKCUMAIILHOE TTPOCTPAHCTBEHHOE pa3pelleHIe MPH HaTUIaBKe?

3. OcHOBHBIE OJICMCHTLI, KOTOPBIC BXOAAT B COCTAB 3JICKTPOHHBIX ITYIICK, IPUMCHACMBIX JJIA
QJITUTHBHBIX TEXHOJIOTHIA.

IIpoueaypa npoBenenust

CryneHT mony4aer oauH Owner u3 aBaaunatu. B Ownere coaepxkurcs 3 Bompoca. Bpemst Ha

MOJAMOTOBKY K OTBETY cocTaBisieT 60 MUHYT.

L Ilepeuenv Komnemenyuit/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/Uuaukarop: UJ1-1nk-2 [lpuaumaer 060cHOBaHHBIE TEXHUYECKUE PELICHHUS IPU
pa3paboTKe TEXHOJIOTHI ITPOU3BOJICTBA, PEMOHTA U KOHTPOJI SHEPTrEeTUUECKOI0 000py10BaHUs

Bonpocel, 3a1anns
1.OcHOBHBIE KaTEropuH, Ha KOTOPBIE Pa3AeisiioT aJINTUBHBIE TEXHOJIOTUH.
2.KakoB NpUHIMI U3rOTOBJIEHUS JeTajel U KaKOBbl MX OCOOCHHOCTH IIPU CEIEKTUBHOM
Ja3epHOM CTIEKaHUU?
3.B ueM 3akir04aeTcs CyIHOCTh TEXHOJIOTHH J1a3epHOi cTepeosnuTorpaduu?
4.Kakne KOMIBIOTEPHBIE METObI UCIIONB3YIOT JJIsl TOCTPOCHUSI MOETU M KOHTPOJISI TOTOBBIX
U3 Jenuin?
5.Kakue mMepsl peAnpuHUMAaIOT, YTOOBI yI€P>KaTh BBHICTYIAIOUINE 3JIEMEHTHI I€TAIH NPU
BbIpalluBaHuMU?
6.Kakue ocHOBHBIE TapaMeTpbl Mpoliecca OonpeaesaoT 3)PEeKTUBHOCTh B3aUMOAEHCTBUS
(doTononuMepu3yroIEencss KOMIIO3UIMHU C JIa3€PHBIM U3ITydeHUEeM?
7.B uem coctout mpunuun CJIIT?
8.B uem coctrout usznueckas cyuHocTh 3pdexra Mapanronn? Kak ganusiii 3QpQext Bausier
Ha Ka4eCTBO HaIlJIaBIsIeMOU JOPOKKH?
9.Yto Takoe cTpaTerust 06xo/1a U Kak OHa BBIMOJIHACTCS?
10.B xakux cinydasx npuMeHsercs 00KoBas mojiaya nopouka’?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.061mmas nocneaoBaTeIbHOCTh U3TOTOBJICHUS JIeTalleld MeTOJaMH aITUTUBHBIX TEXHOJIOTUI
BKJIIOYAaE€T _ OCHOBHBIX 3TaroB (BeiOepute 1 0TBET)
OtBerTsI:
a)4;0)5;B)6;1)7
Bepnsiit otBeT: T
2.JIazepHyI0 CTEPEOTUTOTpaPHIO UCTIONB3YIOT JUI U3TOTOBICHHS TBEP/BIX JIETaJIeH 1Mo
KOMIBIOTEPHBIM MOJENSM MOCPEACTBOM BO3ICUCTBHUS Ha (BeIOCpHTE 1 OTBET)
OtBeThI:
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a) Ja3epHOro U3IYUYEeHUS Ha KHUJIKHE (POTOUYBCTBUTEIbHBIE IOJUMEPHI; 0) STEKTPOHHOTO JTyda
Ha CIIeHalIbHbIE MIOPOIIKH; B) JIA3EPHOTO U3ITyUEHHs Ha CIIELUAJIbHBIE TIOPOIIKH; I') Ja3€pHOTO
U3JIy4EHUS] Ha METaJLIbI.

Bepnsiii oTBeT: a
3.I1o pazmMepam MeTaUIMYECKUE TIOPOLLIKH, UCIIOIb3YEMBIE B a/1IUTUBHBIX TEXHOJIOTUSX,
MoJpa3feNaoT Ha __ rpynin (Beioepute 1 oTBeT)

OTtBeThI:
a)5;0)6;B)7;1)8

Bepuslii otBeT: 6
4.J15151 4ero Hy >kKHa TEXHOJIOTMUECKas pa3BepTKa ITyyKa IpH 3JIEKTPOHHO-Iy4eBOW HarlaBKe?
(BbIOEpHTE 2 BapUaHTa OTBETOB)

OTtBeTsI:
OTBeThl: a) 1711 paBHOMEPHOI'O PACIIPEAEICHHS SHEPTUN AIEKTPOHHOI'O JIy4a, BBOAUMON B
€IMHULYy BpeMeHH; 0) Juid NoydeHus Ooee IUPOKUX HAIUIABISIEMbIX BaIUKOB; B) JUIs
pEryJIMpOBaHUs IEPEHOCA KUJIKOI'O METAJIJIa B CBAPOYHOM BaHHE; I') ISl YMEHBIIEHUSI BBICOTbI
HaIlJIaBJISIEMBIX BaJIMKOB

Bepnpiii oTBeT: a, B
5.B yem otinume texnonoruu CJIIT ot CJIC? (BriGepute 2 0TBETA)

OTBeThI:
a) OTU TEXHOJOIMU OTIMYAOTCS UCIOIb3YEMOM MOIIIHOCTHIO JIa3€PHBIX UCTOYHUKOB HIIU
cxeMmoii aBkeHus nyda; 0) Texunomorus CJIC obecnieunBaet 6011ee BEICOKOE Ka4eCTBO
noiy4yaeMslx usaenuii; B) B rexuonorun CJIC ncnomnb3yrores 60ibIIMe MOIIHOCTH, YEM B
texHosjoruu CJIII; r) Texuonorus CJIII npenycmarpuBaeT NOJIHOE pacIljIaBICHUE TOPOIIKOB U
ux cruiaBienue, a rexHoaorus CJIC — Toabko crekaHue MopoIIKa.

Bepnsiii oTBeT: a, T
6.Ilpounocts Matepuana neraneit, noaydenuslx CJIII,  mpodHOCTb Aeranei, MoydyeHHbIX
JUTENHOMN TexHooruen (Bbioepute 1 oTBeT)

OtBeTsI:
a) npesblaeT Ha 2—12%; 0) oka3bpiBaeTcs MeHblIe Ha 5—15%; B) npeseimaeT Ha 20—-30%; 1)
okasbIBaeTcst MeHbIne Ha 10-20%

BepHslii oTBeT: a
7.Kakum o6pa3om BeIOMpaeTcsl BEIMYMHA pab0Yero oTpe3ka MeXIy MeEXaHU3MOM IoJjauu
IIPOBOJIOKU U opMupyeMbIM cioeM? (BbiOepuTte 1 0TBeT)

OtBeTsI:
a) TakK, YTOOBI OIJIABJICHHE ITPOBOJIOKH MPOUCXOIMIO Hajl (POPMHUPYEMBIM BaIUKOM; 0) Tak,
4TOOBI MPOBOJIOKA 110/1aBAIACh HEMOCPEACTBEHHO B BaHHY PacIlylaBa; B) Tak, YTOObI IPOBOJIOKA
ynupanach B IOJCIOMN; I') TaK, YTOOBI TPOBOJIOKA OIJIABIISIACH TOJIBKO MOJT ACHCTBUEM JIyya.

Bepuslii otBeT: 6
8.Kak yuuThIBaIOT BIMSHUE CKPHITON TEIUIOTHI IUIABJIEHUS Ha MPOLIECC A IUTUBHOTO
dbopmoobpazoBanus? (BeibepuTe 1 0TBET)

OtBerTsI:
a) B X0ZIe MOJICJIMPOBAHUS BIUSHUE CKPBITON TETIJIOTHI IUIABJICHUS YUYUTHIBACTCS NIPU 3aaHUU
pealbHOTO UCTOYHMKA HAarpeBa; 0) B X0/1€ MOJIEIUPOBAHUS BIMSIHUE CKPBITOMN TETJIOTHI
IUIaBJICHUS YYUTHIBACTCS IIPU BBEACHUU PEAIbHOTO CTOKA TeIIa; B) CKPHITast TEIUIOTa
IUTABJICHUS] YYUTHIBAETCS MTyTEM BBeJIeHUSI (PUKTUBHOIO 00BEMHOTO CTOKA (TIPH TJIaBJICHUH )
WJIM UCTOYHUKA (TIPH KPUCTAIITU3AIMH ) TeIlJIa; T') BOOOIE HE YUUTHIBAIOT

Bepnsiit oTBET: B
9.Yto siBasiercst GU3NUECKOI OCHOBOM Mpoliecca KOAKCHAIbHOTO JIa3€PHOTO IIIaBICHUS?
(Bb1OEpUTE 1 OTBET)

OtBeThI:
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a) Ja3epHasi MOPOILIKOBAs HAIJIaBKa OT/AEIBHOTO CJI0s Ha MOAJIOKKY; 0) 3IEKTPOHHO-Ty4eBas
HaIlIaBKa OTAEJIBLHOIO CJIOS Ha MOAJIOKKY; B) JIa3epHAsl HAIVIABKA IIPOBOJIOKH Ha MOJJIOXKKY; T')
Ja3epHas crepeoauTorpapus

Bepnsiii oTBeT: a
10.Kax BIusitOT 30HBI IOBTOPHOT'O HAarpeBa Mpu (OPMUPOBAHUN MHOTOCIOWHBIX KOHCTPYKIIHIA
Ha pacnpesenacHue TBepaoctu? (BpIOepuTe 2 OTBETA)

OTtBeThI:
a) TBEPJOCTh MPAKTUYECKU HE U3MEHsETCs; 0) TBEPJOCTh YObIBACT C YBEIMUEHUEM PACCTOSHUS
OT TIOJUIOXKKH; B) TBEPAOCTh BO3pacTaeT OJIMKe K KOPHIO BAJIHKA; I') TBEPJOCTh BO3PACTALT C
YBEJIMYEHUEM PACCTOSIHUSA OT MOJJIOKKH

Bepwbiii oTBeT: 0, B
11.0cHOBHBIM (paKTOPOM, BIMSIOIINM Ha MEXaHUYECKUE CBOMCTBA U MUKPOCTPYKTYpY IIpH
HEM3MEHHBIX MTapaMeTpax UCTOYHUKA siBisieTcsi  (BbiOepute 1 oTBeT)

OTtBeTsI:
a) CKOPOCTh HAIUTABKH; 0) MOIITHOCTh UCTOYHHUKA; B) BBICOTA HAILJIABIISIEMOTO CJIOS; T') ITMPUHA
[0JIy4aeMOro BajMKa

BepHslii oTBeT: a
12.B uem paznuune MEXaHHYEeCKUX CBOMCTB aJFOMHUHUEBBIX CIJIABOB, IOJIYYEHHBIX
TEXHOJIOTHEN CEJIEKTUBHOIO JIA3€PHOTO IIJIaBJICHUS U TEXHOJIOTUEN UThs? (BbIOepuTe 1 OTBET)

OTtBeTsI:
a) pa3auyus HeT; 0) aTIOMUHHUEBBIE CIUIABbI, IOYYEHHbIE TEXHOJIOTUEN CEIEKTUBHOIO
Ja3epHOTO IUIABJICHUS, TI0 IPOYHOCTH U I1acTU4HOCTH Ha 10—15% mpeBocxoaaT aHaIorMyHbIe
CBOICTBa CIIJIaBOB, [TOJIYYEHHBIX C UCIIOJIb30BAHUEM TEXHOJIOTUY JIUThS; B) AJIFOMUHHUEBbIE
CIUIaBBl, IOJTY4YEHHBIE TEXHOJIOIHEH CEIEKTUBHOIO JIA3EPHOI'0 IUIABJIEHUS, 10 IPOYHOCTU U
IUIACTUYHOCTHU oKa3biBatoTcs Ha 10—15% xy»xe, aHaJOTHYHBIX CBOMCTB CIJIABOB, MOJIYYEHHBIX
C MCII0JIb30BaHUEM TEXHOJIOIMHU JIUThS; T) AIFOMUHHMEBbIE CIUIABbI, IOJYyYEHHbIE TEXHOJIOTUEH
CEJICKTUBHOTO JIA3EPHOTO IIJIaBJIEHUs, IO MPOYHOCTH Ha 10—15% mpeBoCcXoAsIT aHAIOTMYHbBIE
CBOICTBa CIIJIaBOB, ITOJIYYEHHBIX C UCIIOJIb30BAHUEM TEXHOJIOTUH JIUTHS, & 110 INIACTUYHOCTH,
Hao00poT, oka3biBatoTcs Ha 10—-15% xyxe.

Bepuslii otBeT: 6
13.PerynupoBanue ckopocTu 3aTBepaeBanus Metamia npu CJIIT MmoxkHO ocymiecTBIsATh 3a
cueT: (BbIOepuTe 2 0TBETA)

OTBeThI:
a) COYETAHUS BBICOKOW MOLTHOCTH Ja3€pHOT0 U3Iy4EHHUS C BBICOKOM CKOPOCTBIO
CKaHMPOBaHMs; 0) COUETaHMSI HU3KOM MOITHOCTH JIA3€PHOTO U3JIYYCHHS C HU3KOW CKOPOCTHIO
CKaHHWPOBAHMUS; B) COUETaHHS BBICOKOM MOIIIHOCTH JIA3€PHOTO U3JIyYEHUs C HU3KOH CKOPOCTBIO
CKaHHUPOBAHMUS; T') COUETAHUSI HU3KON MOIIHOCTH JIa3€pPHOT0 U3JIY4YE€HHUS C BBICOKON CKOPOCTHIO
CKaHUPOBAHMUS

BepHplii oTBeT: a, 6
14.OCHOBHBIMHU MOJENISMH, TPUMEHSIEMBIMU B aIIUTUBHBIX TYTOBBIX TEXHOJIOTHSIX, SIBIISIOTCS

(BbIOCpUTE 2 OTBETA)

OtBeThI:
a) SJUIMINTHYEcKas; 0) TpaAUIMOHHAs; B) [IIJIMHAPUYECKas; T) TAHT€HI[HAIbHAS

Bepwsiii otBeT: 0, T
15.PactpoBble 111a0JI0HBI IPEANOUYTUTENbHBI IS (BbOEpUTE 1 OTBET)

OtBeThI:
a) MOJIY4eHHsI TOHKOCTEHHBIX KOHCTPYKLUI; 0) MOBBIIIEHHUS] TOYHOCTH; B) YMEHBIICHUS
AHU30TPONUH MaTepHuaa; I') CHUKEHUsI KOpOOIeHusl.

BepHslii oTBeT: a
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonnenus 3uanus: CTYICHT 1ajl MPaBHILHBIX OTBETOB B
konnvecTBe HE MeHee 70% oT ol1ero uucna

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyIeHT a1 MPaBUIbHBIX OTBETOB B
konyectBe He Menee 60%, Ho He 6oiee 70% oT 00IIIEro yncia

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus 3uanus: CTYICHT J1ajl MPaBHILHBIX OTBETOB B
koyectBe He Menee 50%, Ho He 60iee 60% ot 00IIIEero yncia

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOW COCTABJISIOLIUX
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