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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

K OCHOBHBIM WeasIM OCBOCHHMS JUCUUIUIMHBI «OOOpyJOBaHME W TEXHOJIOTMH OOPabOTKU
KOHLIEHTPUPOBAHHBIMHU TIOTOKAMH YHEPTHM» CIIEAYEeT OTHECTH:

— TIONTOTOBKA CTYyJEHTAa K JEATCIIbHOCTH B COOTBETCTBHH C KBATH(PHUKAITMOHHON
XapaKTEPUCTUKOMN 10 HAMPABJICHUIO;

— IO3HAHWE TPHUPOABI U CBOMCTB MAaTE€pUAIOB, a TAKXKE METOJOB WX YIPOUYHEHHUS s
HanOosiee 3(h(PEKTUBHOTO UCIIOIB30BAHMS B TEXHHUKE.

K ocCHOBHBIM 3aiauyaM OCBOCHHUsS AUCHUILIMHBI «OOOpyHOBAaHUE M TEXHOJOTHH 00paboTKH
KOHIICHTPUPOBAaHHBIMH MIOTOKAMH SHEPTHUN» CIIEAYET OTHECTH:

— OCBOCHHE OCHOBHBIX CBSI3ed MEXKJy CTPOCHHEM MaTepuajoB W HUX CBOHUCTBAMHU
(TBEpIOCTHIO, MPOYHOCTHIO, U3HOCOCTOMKOCTBIO, IJIACTUYHOCTHIO U JIP.);

—pUOOpeTEeHNE 3HAHUI 0 METOAAaX YIPOUYHEHUSI MATEPUAIIOB;

— MOJIyYeHHE HABBIKOB MPABUJIILHO BHIOPATh ONTHUMANbHBIA METOJ YIPOYHEHHs AeTajeil B
KOHKPETHBIX YCIIOBUSX DKCIUTyaTalllH;

— ¢hopMUpOBaHKE HABBIKOB UCIIOJIb30BAHUS COBPEMEHHBIX METOJIOB YIIPOUHEHHUS;

— TPUMEHEHUE TOJYYEHHBIX 3HAHWM, HABBIKOB W yMEHHW B MOCIEAYIOLIEH
poeCCHOHAIBHON JCATEIBHOCTH.

OO0yuenue o IUCHHUILIINHE «O06opynoBanue " TEXHOJIOTHU 00paboTKu
KOHIICHTPUPOBAHHBIMH TMOTOKAMH JHEPIHM» HAmpaBlIeHO Ha (GopMupoBaHUE Y OO0yUYaIONTUXCS
cnenyromux komrnereHuuil B coorBerctBur ¢ @I'OC 22.03.01 «MarepuanoBenieHue U TEXHOJIOTUN
MaTepuaIoBy, YTBEPKAEHHBIM MpuKazoM Munoopuayku Poccuu ot 02.06.2020 N 701:

Koa m HauMeHOBaHNe KOMIIETEHIIHH NuaukaTopsbl J0CTHXKEHUS
KOMIIETEeHIMH
I1K-1 CriocoOeH BBIIOIHITh KOMILIEKCHEIE UIIK-1.1 3naer: uenu u 3a1a4u IPOBOTUMBIX
WCCJICIOBAHMS M UCTIBITAHUSI MAaTEpUAIOB HCCTIe0BaHUM, METO/IBI MPOBEICHUS

(u3menuit), 00pabaThIBaTh, aHAJTM3UPOBATh U | SIKCIIEPUMEHTOB U HaOII0AeHH, 000011IeHUs
MPEJICTaBISITh PE3YIbTATHI UCCIIEIOBAHUI U 00paboTKN UHOpMAIIHH;

NIIK-1.2 Ymeet: npoBOaUTh HAOTIOACHUS U
U3MEPEHHS, COCTABIIATH OTUETHI MO
pe3ysibTaTaM POBEJCHHBIX KCIIEPUMEHTOB,
00pabaThIBaTh M MPEJICTABISATD MMOTYyYEHHBIE
pe3yJIbTaTHI,

NIIK-1.3 imeeT HaBBIKK MPOBEIACHUS
u3MepeHuil 1 HaOroieHni, 00paboTKU
pe3yIbTaTOB, COCTABJICHHUSI OTYETOB U
NPEeCTABICHUS OJTYUYESHHBIX TAHHBIX

[TK-2CnocobeH ocymecTBIATh BEIOOP NIIK-2.1 3naer: MeTamu4eckue u
MaTepHaJIOB U TEXHOJIOIMYECKHX MPOLECCOB | HEMETAUINYECKHE KOHCTPYKLIMOHHBIE U
JUIS IOJTyYEeHHUs 33JaHHOTO KOMILIIEKCa WHCTPYMEHTAJIbHbIE MaTepUaIbl, UX
CBOWCTB CBOWCTBA, CIOCOOBI yIIPOYHEHHUS,

TEXHOJIOTMYECKHE BO3MOXKHOCTU
TEPMUYECKON 00pabOTKH, METOIBI
MIPOBEJIEHUS] CTPYKTYpPHOTO aHaIn3a U
oTpesieNIeHUs SKCIUTyaTallMOHHBIX CBOWCTB
JieTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BBIOUpATh MaTepuaIbl s




JeTanieit MallvH, TpUuOOPOB U UHCTPYMEHTOB,
BH/JI TEPMUYIECKOI 00pabOTKH, TIPOBOIUTH
CTPYKTYPHBIH aHAJIN3 U H3MEPEHHUS
ToKa3aresiel, XapaKTepH3yOIIIX
IKCILTyaTallMOHHBIC CBOMCTBA JIETAJICH 1
WHCTPYMEHTOB, YCTaHABJIMBATh IPUYHHBI UX
OTKJIOHEHHS OT 33J]aHHBIX [TaPaMETPOB;
NIIK-2.3 MimeeT HaBBIKH: BEIOOpA
MaTEPHUAJIOB JIUISl PA3TUYHBIX U3/, BH]T
TEPMHUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOTO aHaJIH3a, U3MEPEHUS
ToKa3aresiel, XapaKTepH3yOIIHX
IKCIUTyaTallMOHHBIC CBOMCTBA JIETAJICH 1
WHCTPYMEHTOB, YCTaHABIMBATh IPUYHHBI UX

OTKJIOHCHHS OT 3aJaHHBIX I[MapaMCTPOB

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl IPOrpaMMbl

JlucuMmiuHa OTHOCHUTCA K 4acTH, (OpMHUPYEMOH ydYacTHHKaMH 0Opa30BaTEJIbHbBIX
otHomeHui 6510ka b1 «Aucuummae! (MOILyIN)».

Hucuumnuza «O0opyioBaHUE U TEXHOJIOTMM 0OpaOOTKH KOHLEHTPUPOBAHHBIMHU MOTOKAMHU
SHEPruM» B3aUMOCBS3aHA JIOTMUECKH U COJEP)KATEIbHO-METOIUYECKHM CO  CIEAYIOLIMMU
nucuurinHaMu U npaktukamu OOIT:

B o6s3arenbnoii yactu (b1.1):

— XUMHs MaTepuasos;

— @usuka.

B wactu, popmupyemoit yuactHrukamu oOpa3oBaresbHbIX oTHoueHu# (b1.2):

— Mertponorus, crangapTusanus u cepTudukanms;

— KoMIo3u11OHHBIE MaTEPHAIIBL;

— IlepcriekTHBHbBIE MaTEpUAIIbI;

— TexHoMOrMUecKue MpoLecch MOIy4YeHUs: 1 00paboTKU MaTepHaloB;

— Merajutnueckue MaTepuabl.

3. CTpykTypa U cofepkaHue TUCUUILINHBI
OO0r11ast TPYA0eMKOCTb AUCIMIUTMHBI COCTABIISAET 6 3aueTHBIX eauHuIl (216 yacos).

3.1 Buabl yueoHO#i padoThl M TPYA0EMKOCTH

But yueHoii pagoThI KosnuectBo CemMecTpbl

n/n 4acoB 5 cemecTp 6 cemecTp
AyIMTOpHBbIE 3aHATHS 108 54 54

B ToM uucne:
1 Jlexumn 36 18 18
2 CeMUHapCKUe/MPaKTUICCKUE 3aHITHS 36 18 18
3 JlaGopaTopHble 3aHATHUS 36 18 18
CamocrosiTeJibHAasi pa6oTa 108 54 54

B ToM yucne:
1 IToaroroBska k 108 54 54




CEeMMHAPCKUM/TIPAKTHUECKUMHU
71a00paTOPHBIM 3aHATHUAM

HpOMe)KyTO‘lHaH arrecranmusa

3auet/aud.3auer/sK3aMeH 3a4eT IK3aMEH

Hroro 216

3.2 TemaTuyeckuii mIaH U3yYeHHUS TUCIHUNIUHBI
Pa3zmemién B npunoxkenun 1 x paboueit mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI
Tema 1. ®U3UKO-XUMHYECKHE OCHOBBI YIIPOUYHEHUA META/LUIHYECKHUX MATEPHUAJIOB

MexaHu3mbl yripouHeHHs craneid. J(ucmokaonHoe ynpounenue craneil. Jlegopmarmonnoe
ynpouHeHue. TBepIopacTBOpPHOE YIPOUYHEHHE. 3EpHOrpaHMYHOE yrpouHeHue. Tepmuueckoe
ynpounenue. TepmonedopmannoHHOEe yrOpodHeHue. Poilb MOBEPXHOCTHOTO YHOPOYHEHHUS C
UCIIOJIb30BAHUEM  KOHIICHTPUPOBAHHBIX IIOTOKOB DJHEPrMM B  IIOBBINICHUM KAadecTBa W
paboToCmOCOOHOCTH  pa3NuyHbIX u3Aenuil. [loBepxHOCTHOE yYHpPOYHEHHE 3aKalKOH TOKaMu
BBICOKOM 4acTOThl. PU3MUECKHE OCHOBBI MHIYKIIMOHHOM 3aKaiku crajeil u cruiaBoB. OCHOBHbIE
CXEMBI U TUIIbI YCTaHOBOK. OXpaHa Tpyaa mpu padboTe Ha yCTaHOBKaX JJI MHIYKIIMOHHOM 3aKaJKH.

Tema 2. [11a3meHHasi IOBEPXHOCTHAs 00padoTKa

[ImasmMeHHass TOBEPXHOCTHAs 3akajika cTajed. BosnaeicTBue mapaMeTpoB pexuma
TTa3MEHHON 3aKajKy cTajnei Ha (a30BbIil COCTaB M TBEPAOCTH MOBEPXHOCTU B 30HE TEPMUYECKOTO
BIUSHUS. BinsHue mapameTpoB pexuma IJIa3MEHHOM 3aKallkl Ha TeOMETpHIo, (a3oBbli COCTaB,
CTPYKTYPY M CBOMCTBA 30HbI TEPMUYECKOTO BIUSHHUSL.

Tema 3. OGopynoBanue 115 J1a3epHOM M IJIa3MeHHOH 00padoTKH

®dusnyeckrue OCHOBEI B3aHMOHeﬁCTBHH KOHOCHTPUPOBAHHBIX ITOTOKOB 3HEPTHUU C BEIICCTBOM.
OCHOBHBIC THIBI TEXHOIOTHYCCKUX JIQ3€PHBIX W IJIa3MCHHBIX YCTAaHOBOK. OnTudyecKne CUCTEMBI
JIA3CPHBIX YCTAHOBOK. OxpaHa TpyAa Ipu pa60Te Ha JIa3€pHBIX U INIA3MCHHLBIX YCTAaHOBKAX.

Tema 4. MeToabl 1a3epHoii 00padOTKH MaTepHATIOB

OOue cBeneHUS O TPATULMOHHBIX MeEToAaXx OOpabOTKM MaTepuajoB TEIIOBBIMU
uctoyHukamu. Knaccudukanuss ¥ CyIIHOCTh METOIOB IOBEPXHOCTHOHM Jla3zepHOW 00pabOTKU
MaTepHaloB. Y IapHOe BO3JeicTBUE, Ja3epHas MapKUpOBKa, Jla3epHas TepMooOpaldoTKa, J1azepHoe
JIETHPOBAHME, JIa3epHast OYMCTKA IOBEPXHOCTH.

Tema 5. Oco0eHHOCTH CTPYKTYPHBIX NpeBpPAallleHHH B CTANAX H CIUIaBax IpH
00paldoTKe KOHIEHTPUPOBAHHBIMH NIOTOKAMH YHEPrUH

OcobennocTH (ha30BBIX MEPEXOI0B ITPH CKOPOCTHOM HArpeBe JKENIe30yTIEPOAUCTHIX CILIABOB.
OCOOEHHOCTH CTPYKTYphl, OOpa30BaBLICHCS IPH BBICOKMX CKOPOCTAX OXJaXAEHUS, U TpHU
o0paboTke c omaBieHHeM MoBepxXxHOCTU. CTpPyKTypa M CTpPOEHHE TIOBEPXHOCTHBIX CIIOEB




Pa3IMYHBIX CIUIABOB IOCIE 00paOOTKM KOHLEHTPUPOBAHHBIMH MTOTOKAMH 3Hepruu. AmMopduzanus
IIOBEPXHOCTH NpH OIulaBieHnu. HaHocTpykTypHBbIe 1e(eKThl B 30HaX 00paboTKH.

@akTOphl, BIUAIOIIME HA T[EOMETPUYECKHE pasMepbl 30H JIA3€pHOTO M  IIJIA3MEHHOIO
BO3ACHUCTBUA. BiusHME HCXOAHOTO COCTOSIHUS M PEXUMOB OOpabOTKM € MCIIOJIb30BaHHEM
KOHLICHTPUPOBAHHBIX ITIOTOKOB 3HEPIUU HA CTPYKTYPY U pa3Mephl 30H YIIPOUHEHHUS.

Tema 6. CprKTypa H MEXaHU3MBbI YIIPOYHCHUS IBETHLIX CIIJIAaBOB

CtpykTypa © TBEpAOCTh QIIOMHHHEBBIX M MEIHBIX CIUIABOB TOCle 0O0pabOTKU
KOHLICHTPUPOBAHHBIMHM MMOTOKAMH SHEPTUU. YIIPOUYHEHUE TUTAHOBBIX M LIMPKOHHMEBBIX CIUIABOB C
IIOMOILBIO JIA3EPHOTO U IIA3MEHHOT'O U3JIyYEHHS.

Tema 7. CpoiicTBa cTajleii U CIUIAaBOB Mmocje 00pa00TKM KOHUEHTPHUPOBAHHBIMU
NOTOKAMH 3HEPruu

HccnenoBanre M3HOCOCTOMKOCTH, TEIUIOCTOMKOCTH U KOPPO3MOHHON CTOWKOCTU CILIaBOB
nociae 0oOpabOTKM KOHIICHTPUPOBAHHBIMU IOTOKAaMH »HEpruu. MccnemoBanue pacmpeneneHus
OCTAaTOYHBIX HAMNpsOKEHUH U ompeaeneHue aedopManuil IMocie Jia3epHOM U IUIa3MEHHOMN
00paboTku. MexaHW4YecKHe CBOICTBA M KAdyeCTBO IMOBEPXHOCTH CIUIABOB IIOCIE YIPOYHEHUS
KOHIIEHTPHUPOBAHHBIMU MOTOKAMU SHEPTUU.

Tema 8. TexHosiornyeckue OCOOEHHOCTH MeETOJA0B TePMHYECKOH o00padoTkm ¢
HCNO0JIb30BAHNEM KOHIIEHTPUPOBAHHBIX MOTOKOB YHEPTHU

OcHoBHbIE TIapaMeTpbl 30H 3aKAJKU W XapaKTEPUCTUKH YIPOYHEHHOM IOBEPXHOCTH.
TexHonornyeckue CXembl Ja3epHOr0 M IUIA3MEHHOTO YIPOYHEHHsI ITOBEPXHOCTHBIX CIIOEB.
KoHkpeTHbIE TpUMEpBI TEPMUIECKON 00pabOTKH € MCIIOJIb30BaHUEM KOHIICHTPUPOBAHHBIX TOTOKOB
SHEPIrUH B MALIMHOCTPOCHHUH.

Tema 9. JlermpoBanue crajneid M CIVIABOB € HMCHOJB30BAHMEM KOHLECHTPHPOBAHHBIX
IOTOKOB JHEPIrUH

SIBneHue MacconepeHoca U NepepacipeiesieHns JeTUPYOIUX 3JIEMEHTOB MIPH BO3AEUCTBUN
KOHLEHTPUPOBAHHBIX IOTOKOB 3HEpruu. JlazepHoe M MJIa3MEHHOE JIETUPOBAHHE IOBEPXHOCTH
Pa3IUYHBIMU 3JIEMEHTAaMU U COEAMHEHUSIMU. TEeXHOJIOrMYeCKHe OCOOEHHOCTH IOBEPXHOCTHOTO
JIETUPOBAHMS M HAILJIaBKU C WCIIOJIB30BAHMEM KOHILEHTPHUPOBAHHBIX IOTOKOB 3Hepruu. CocTaBbl
MOKPBITUIL U OCOOEHHOCTH MUKPOCTPYKTYpbl 30H JerupoBaHus. CBoilcTBa CIUIaBOB IOCie
MOBEPXHOCTHOW XMMHKO-TEPMUYECKOH 0OpabOTKM ¢ HArpeBOM KOHIIEHTPUPOBAHHBIMU MOTOKAMHU
SHEPrUH U MEPCIEKTUBBI PA3BUTHUS ITUX MPOIIECCOB.

3.4 TemaTnka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IpaKTHUECKUE 3aHATUS

CemuHap 1«YnpouHeHue MOBEPXHOCTH J€TalIell TOBEPXHOCTHON XMMHUKO-TEPMUYECKON
00paboTKOI».

Cemunap 2 «Onpenenenue napametpo XTO».

Cemunap 3 «O003HaYCHUST MAaTEPHAJIOB ISl Ta30TEPMUYECKOTO HATTBLIICHUSD) .

Cemunap 4 «MeTozb! OnpeieNIeHHs] CBOMCTB HAIBUIEHHOTO CIIOS TOKPBITHS»

Cemunap 5 «CBOMCTBA MOKPBITHH, TOTYYEHHBIX METOJIOM HOHHOTO OCAXKICHUS».



Cemunap 6 «MI3HOCOCTOHKOCTh KOHCTPYKIIMOHHBIX MaTE€PUAIOB MIOCIIE HOHHOM
UMIUTAHTALAN».

CemuHap 7 «Buibl ©3HOCa KOHCTPYKLIMOHHBIX MaTEPUAIOB IIPU TPEHUN».

Cemunap 8 «JlazepHoe u naa3MeHHOE JIETHPOBAaHHE TOBEPXHOCTH AJIFOMUHHUEBBIX CIUIABOBY.

3.4.2.J1abopaTopHbIe 3aHATHUS

JIaGoparopnas padota 1 «Bmustaue XTO Ha cTpyKTypy U CBOWCTBaA CTaJICi».

JlaboparopHas paborta 2 «OIHOBPEMEHHOE HACHIIICHHE MOBEPXHOCTH CTalU YTIEPOAOM U
a30TOM».

JIabopatopHnas pabora 3 «Marepuainsl s ra30TEPMUYECKOTO HAITBUICHUSD.

JlaboparopHast pabota 4 «CBoiiCTBa HANTBICHHBIX CIIOCBY.

JIabopatopHnas pabota 5 «CTpyKTypa U CBOWCTBA aTFOMUHHEBBIX CILIABOB IIOCIIE Ja3€PHOTO
YIPOYHEHUS.

JIabopatophas pabora 6 «OnpeneneHre H3HOCOCTOMKOCTH.

JlaGoparopnass pabota 7 «Pacuer TemnoBbIX moned mnpu oOpabOTKe MaTepuanoB
KOHLIEHTPUPOBAaHHBIMU 1OTOKamu >Heprun B cpeae MATHCAD».

JIaGoparophas pabota 8«TexHOIOrHUECKHE OCOOCHHOCTH JIEKTPOUCKPOBOTO JISTHPOBAHUS
HOBEPXHOCTH JIETAICH.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBpie paboThl 10 TaHHOW AUCHUILTAHE HE TPETyCMOTPEHBI.

4, YuebHO-MeTOANYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTEpaTypa

1. MarepuanoBenenue. Y4eOHUK JUIs CTY. BbICII. yueO. 3aBenenuii / I'. M. Bonkos, B.
M.3yeB. — M.: uznarensctBo Akanemus, 2012, 400 c.

4.2  JlonoJHUTeJbHAS JUTEpaTypa

1. MarepuanoBenenue. YueOHUK s By3oB / moj penakiuedt b. H. Apsamacoma, I'. T.
Myxuna / ApzamacoB b. H., Makaposa B. 1., Myxun I'. I'. u n1p. — M. : uzgarensctBo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Tepmuueckass oOpaboTka ctaneil. Meronudeckue ykazanus / moj pemakmued I'. M.
Boakosa — MI'TY «MAMM», 2008.

3. MammHocTpouTeabHbIE MaTepHanbl. MeTtoandeckue ykasanus / mon pemaknueir . M.
Boakosa — MI'TY «MAMM», 2003.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/bHbIE PeCypPChl

[IpoBenenue 3aHATHI U aTTECTAllM BO3MOXKHO B AUCTAaHIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yueHus yuusepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:



Hazanue D0P Ccblika Ha Kypce

OO6opyaoBaHue W TEXHOJIOTUU
00paboTKu
KOHIICHTPUPOBaHHBIMHU
MOTOKaMH SHEPTUU

44  JIMueH3MOHHOE WU CcBOOOJHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0dJiagaTen | (IMIEH3UOHHOE, | POCCHIICKHUX MPOTrPaMM JJI
b) CcB0O0OHO 9BM u B/l (npu HAIM4nN)
pacnpocTpaHsieMm
oe)
Moii Oduc OO0 "HOBBIE JIuueH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.5 CoBpemennbie npodeccnoHalbHble 0a3bl JAHHBIX U UHGOPMAIMOHHbIE
CIIPAaBOYHbIE CUCTEMBI

1

Ccblika Ha
Ne HaunmeHnoBanue JocTtynmHocTh

pecypc

NudopmannonHo-cipaBoYHbIE CHCTEMbI

1. |Edpopmarmonnsie pecypest Cern

http:// www.consultant.ru
Koncynprantllntoc P floctymito
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Unrepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ Unrepuer 6e3
OTpaHUYCHUHN
IIpodeccuonanbHbie 0a3bl JaHHBIX
baza nanHbix Hay4yHOU http://www.elibrary.ru JlocTymnHo

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
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Web of Science Core Collection —
HOJUTEMaTHYeCcKask peepaTUuBHO-
2. | GuGnuorpaduueckas u
HayKOMETpUYECKast
(bubmmomeTpuyeckasi) 6aza JaHHBIX

http://webofscience.com JlocTymHO

5.

MartepuajJbHO-TEXHHYECKOE o0ecneyeHne

Aynuropus nis
JIEKIIMOHHBIX,
1a00paTOPHBIX,
MPAKTUYECKUX 3aHATUI
aB.1313.

115280, r. Mockaa,
ABTo3aBojckas, 1. 16

Crounbl yueOHBIE CO CTYNbsSMHU, ayauTopHas Aocka. Pabouee mecto
IpenojaBaTessi: CTOJ, CTyJ; [EPEHOCHOM MpOeKTop + JKpaH,
KOMIIBIOTED.

YyeOHoe u 1abopaTopHOEe 000PYIOBAHHE:

tBepaomep TP 5006; mkadsl 1151 XpaHEHUS ¢ y4eOHO-METOUIECKON
Y HAyYHOW JIUTEpaTypOu, HarasAHbIe TOcoOUs (I1aKatThl).

AynuTtopust st
JIEKIIMOHHBIX,
1a00paTOPHBIX,
MPaKTUYECKHUX 3aHATHI
aB.1304.

115280, r. Mockaa,
ABTO3aBojckas, 1. 16

Crousbl yueOHbBIE CO CTYJbsSMH, ayJuTopHas Aocka. Pabouee mecto
MpernojaBaTelis: CTOJ, CTYII

VYuebHoe mabopaTopHoe 000pyI0BaHUE:

Mukpockonn ZEISS AXxio; wmukporsepaomep I[IMT-3M, nymel
Bbpunemsa, mukpockonsl AJIBTAMM, KOMIUIEKTBI 00pa3moB st
nabopaTtopHbIX paboT; MmKadbl g XpaHEHHS OO0OpYIOBaHHUS U
PacxXoHBIX MaTepUAIIOB, HATJISAHBIE TOCOOHS.

6. MeToan4yeckue peKOMeHIAUN
6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3anNuu
00y4eHust
6.1.1. TlpenomaBatenb OpraHU3yeT NPEMOJABAHWE JAWCIHUILUIAHBI B COOTBETCTBHH C

tpeboBanusimMu "[lonokeHust o0 opraHuzanuu o0OpazoBaTeNbHOrO Ipoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro punnanax", yrBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATHHU TpenojaBaTellb JOBOAMUT JIO CBEJIEHHs CTYAECHTOB COZIEp)KaHUE
paboueit mporpammbl auctuiuinael (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIpOrpaMMoi.

6.1.3. IIpenoaBarens 0cCOOCHHO OOpaIiaeT BHUMaHUE CTYJCHTOB Ha:

- BUJBI U (OpPMBI MPOBENEHUS 3aHATUNA MO JUCLHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JAMCTaHIMOHHOTO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenus yausepcurera (C1O Mocnonutexa);

- BHJIbI, COJIEp’)KaHUE M TOPSIOK MPOBEACHMS TEKYIIET0 KOHTPOJS YCHEBAaeMOCTH B
COOTBETCTBUH C (POHJIOM OLIEHOYHBIX CPEJICTB;

- @Qopmy, colepkaHHe U TOPAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX padoT,
npenycMorpennsix PITI.

6.1.5. HeoOxomumo ¢ camMoro Havajga 3aHATHH PEKOMEH/IOBATh CTYACHTaM OCHOBHYIO H
JIOTIOTHUTEIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.


http://webofscience.com/
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6.1.6. Brauane uinm B KOHLE CeMecTpa JaThb CIHCOK BONPOCOB MJI IOJATOTOBKH K
IPOMEKYTOYHOH aTTecTanuy (IK3aMeHy WU 3a4ETY).

6.1.7. Pexomenayercst ¢akt o3HakomsieHus: ctyiaeHtoB ¢ PIIJI u rpaduxom pabGoTb
UCbMEHHO 3a(hUKCHPOBATh MOAINUCHIO CTYI€HTA B JIMCTE O3HAKOMIIeHUs ¢ cogepkanue PII/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W MPAKTHUYECKUE 3aHATHS, JIOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH INPAKTHUECKUX 3aHATHH, HCIIOJIB30BaTh EIUHYIO CHCTEMY
0003HauEHMIA, TEPMHUHOB, OCHOBHBIX IMOHITUN AUCIUTLTHHBI.

6.1.9. Ilpu moaroTroBke K JaOOPAaTOPHOMY M NMPAKTHYECKOMY 3aHSATHIO TIO IEPEUYHIO

OOBSBICHHBIX TEM IMPENOJABaTENI0 HEOOXOIUMO YTOYHHTH IUIAH UX MPOBEACHUS, MPOAYyMaTh
(bOopMyIIMPOBKHU U COJIep’KaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKICHHE, O3HAKOMUTHCS C
[IEPEYHEM BOIIPOCOB 110 TEME CEMHUHAPA.

B xome cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYI0 3HAYMMOCTH TEMBI
CEMHUHAPCKOI0 3aHSTHUs, ONPEICIUTh MOPSAIOK €ro MPOBEICHUS, BpeMs Ha OOCYXIACHUE KaxXIO0ro
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIA OMPOC JaTh BO3MOXKHOCTh BBICTYIIHTH BCEM
CTyZEHTaM, IPUCYTCTBYIOLUM Ha 3aHSATUU.

B 3akmounTensHOM YacTH CEMUHAPCKOTO 3aHSATHS CIEAyeT IMOABECTH €ro WTOTH: JaTh
OIICHKY BBICTYIUICHUH KaKJOTO CTYJCHTA M y4eOHOU TPYIIIBI B [IeJIOM. PacKphITh MOJIOKHUTEIHHBIC
CTOPOHBI U HEJOCTATKU MPOBEACHHOTO CEMUHAPCKOTO 3aHATHs. OTBETUTH Ha BOMPOCH! CTYACHTOB.
Brinath 3a1aHus U1 CaMOCTOSITEIIBHON pa0OTHI 11O TIOJTOTOBKE K CJICIYIOIIEMY 3aHSITHIO.

6.1.10. Bo3MOXXHO mMpoBeAeHUE 3aHATHH M aTTecTaluid B AUCTAaHIIMOHHOM (opmaTe ¢
MPUMEHEHUEM CHUCTEMbI JTUCTAaHIMOHHOTO oOyuenus yHuBepcuteta (CHO-LMS). Ilopsmok
npoBeJeHUs paboT B JUCTAHIIMOHHOM (popMaTe YCTaHABIMBACTCA OTICIBbHBIMU PACIIOPSKEHUSIMU
MIPOPEKTOpA MO yU4eOHOU paboTe U/WiIH EHTPOM y4eOHO-METOUIECKON PabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOUIUXCSI IO OCBOEHHIO M CIUTITHHBI

6.2.1. CrymeHT ¢ caMOro Hadvaja OCBOCHHUS JTUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyell MporpaMMoi TUCHUIUIHHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTh JUIs ceOsi rpaduk BBIMOIHEHUS y4eOHBIX paboT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyruX IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHI U MPOLEAYP TEKYIIEH M MPOMEKYTOYHOH aTTeCTAIlUH C
UCMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIMOHHON 00pa3oBaTenbHOM cpelabl AMCTAaHIIMOHHOIO
obpazoBanus ymmBepcuteta (LMS Mocnonurexa) kKak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSITENbHOW paboThl CTYJEHT JOJDKEH 00ecrednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLMOHHOTO IOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IIperojaBaTesieM
JTUCIUTUIAHBI.

6.2.4. CamocrostenbHas palboTa SBISETCS OAHMM U3 BUAOB Yy4yeOHBIX 3aHsTuil. Llensb
CaMOCTOSITENIbHON paboThl — MPAKTUUYECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENNLHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUEHNE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIEGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM M NPaKTUYECKUM 3aHATHM;

Jlis  BBIMOJHEHHsS JIOOOr0 BHUJA CaMOCTOSATEIbHOW pabOThl HEOOXOAMMO MpOoMTH
CJIETYIOIINE JTAlbL:

- ONpe/IETICHNE 1IETTN CaMOCTOSITEIbHON paboTHI;

- KOHKpEeTHU3allys M03HaBaTeIbHOM 3a7auu;
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- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIILHOU paboTe;

- BBIOOP a/IeKBaTHOT'O crioco0a JeWCTBHS, BEIYIIETO K PEIICHUIO 3a1a4H;

- IUIaHUpOBaHHME PabOTHI (CaMOCTOSATENBHOM WM C MOMOINBIO TPEMoaBaTeNs) Haj
3a71aHUCM;

- OCYILECTBJICHHE B TIPOLIECCE BBIMOJIHEHUSI CAMOCTOSTEIBLHONH pPabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEUHOT'0) PE3yJIbTATOB PA0OTHI, U KOPPEKTHUPOBKA BBHITIOTHEHHS PAOOTHI;

- pedutekcus;

- IPE3EHTAIUS] CAMOCTOSITEIIbHON pabOThI.

7. DoH/1 OLIEHOYHBIX CPEICTB

@DOoH/T OIEHOYHBIX CPEICTB MpeacTaBieH B [lpunoxkenun 2 k paboueidt mporpamme u
BKJIFOYAET pa3/ieiibl:

1. MeToabl KOHTPOJISI U OLleHUBAHUS Pe3YJIbTATOB 00y4YeHUs!

2. llIkaaa u KpUTEPHUHU OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

3. OueHounble cpeacTBa

3.1. Texkymuii KOHTPOIb

3.2. IIlpoMexxyTOUHas aTTecTalus



[Tpunoxxenue 1
TemaTuveckuii VIAH U3yYeHUA TUCHUILINHBI «O00py10BaHUE M TEXHOJIOTHH 00PA0OTKH KOHIEHTPUPOBAHHBIMH MOTOKAMU HEPTrUM»
10 HANPABJIEHUIO NOATOTOBKH
22.03.01 MaTepuajioBeJieHHE U TEXHOJIOTHSI MATEPUATIOB
1o npoduitto moaroToBku «IlepcnekTHBHBIE MATEPHAJIBI H TEXHOJIOTHI)

Buapl yaeOHO# pabOThI, BKIIFOYAs Bupl camocTosaTensHON paboThI dopmbl
Paznen CaMOCTOSITENIbHYIO padoTy CTYJICHTOB aTTecTalluu
CTYJEHTOB U TPYAOEMKOCTh B Hyacax

I1/C | Jla6. | CPC | KCP | KP | KIT | PIP Peo. K/P €] 3

Henens cemectpa
=

CemecTtp

S cemecTp

1. ®Ou3uKo-XuMUYeCKUe | 5 1 4 4
OCHOBBI yNpOYHEeHHUs
METAJIMYECKHX MaTepHaJioB.
MexaHU3MBl YIPOUYHEHHS CTAJICH.
JIMCIOKAallMOHHOE  YNIPOYHEHUE
CTaJIeH. HedbopmarmonHoe
ynpouHeHue. TBepropacTBOpHOE
YOpPOYHEHHE.  3epHOrpaHUYHOE
YIPOYHEHUE. Tepmuueckoe
YIPOYHEHHE.
TepmonedopmanonHoe
YIIPOYHEHHE.

CemuHap "Vopounenue | 5 | 2-3 4 4
MMOBEPXHOCTH neTajien
MTOBEPXHOCTHOM XUMHUKO-
TepMUYECKOr 00paboTKOM"

JlaGopatopHas pabota «Bausiaue 4 4
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XTO Ha CTpyKTypy U CBOMCTBa
cTajei»

2. Il;1a3MeHHasi MOBEPXHOCTHAS
o0padoTka. [na3mennas
IIOBEPXHOCTHAsl 3aKajKa CTaJICH.
Bo3snelictBue MapaMeTpoB
pexrma IUJIa3MEHHOW  3aKajKu
cTameii Ha (a3oBBId COCTaB U
TBEPAOCTh IMOBEPXHOCTH B 30HE
TEPMHUYECKOTO BIIUSIHUSL.
BnusHue mnapameTpoB pexuma
[JIa3MEHHOU 3aKaNIKU Ha
reoMeTpuro, (a3oBbId  COCTaB,
CTPYKTYpY HW CBOWMCTBa 30HBI
TEPMUYECKOTO BIIMSHHUSL.

JlaGopaTopHas pabora
«OTHOBpEMEHHOE  HACBHIIEHUE
MOBEPXHOCTU CTalU YIIEPOAOM H
a30TOM.

5-6

CemuHap «Onpenenenue
napameTpoB XTO»

7-8

3. O0opynoBanme s Ja3epHOM
U IJIa3MeHHOH  o00padoTKu.

dusnueckue OCHOBBI
B3aNMOIECHCTBUSI

KOHIIEHTPUPOBAHHBIX  TOTOKOB
SHEPTUHU c BEIIIECTBOM.
OCHOBHEBIE THIIBI
TEXHOJIOTHYECKUX JIa3ePHBIX |
IUTa3MEHHBIX YCTaHOBOK.

OnTHYECKHE CUCTEMBI JIa3€PHBIX
ycraHOBOK. OxpaHa TpyAa INpH
pabote HAa  JIa3epHBIX U

11




15

IJIa3MCHHBIX YCTaHOBKAX.

Cemunap «Ob603HaUYCHHS 12- 4 4
MaTepHasoB TUTS 13
ra30TePMUYECKOTO HAITBUICHHSDY
Jlaboparopuast pabora 4 4
«Matepuasl TUIst
ra30TepPMUYECKOr0 HAMBUICHUS
4. Metoabl JIa3epHOH 14- | 4 6
0o0paboTkmn MaTepPHAJIOB. 15
O6mue CBeJICHUS 0
TPaIUIIMOHHBIX METOJ1aX
00paboTKu MaTepHalioB
TETJIOBBIMU UCTOYHUKAMHU.
Knaccupukanuss u  CymIHOCTb
METOJI0B ITIOBEPXHOCTHOM
Ja3epHOM 00paboTKu
MaTepHaoB. VY napnoe
BO3JICUCTBHE, JaszepHas
MapKUpPOBKa, Ja3epHas
TepMo0OpaboTKa, Ja3epHoe
JIETUPOBAHKE, Ja3epHas OYHCTKA
MTOBEPXHOCTH.
Cemunap "MeToabl onpeaeneHus 16- 4 6
CBOMCTB  HaNbUIEHHOTO  CIJIOs 17
OKPBITUS"
JlaGopatopHas pabota 4 4
«CBONCTBA HANIBUIEHHBIX CIOEB)
HrtoroBoe 3ansiTue 18 2 2
®dopma aTTecTanuu 19-
21
Hroro 18 | 18 18 54
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6 cemecTp

5. Oco0eHHOCTH CTPYKTYPHBIX 1-2
NpeBpalleHuidk B CTAJAX H

CIIaBax npu o0pabdoTke
KOHLEHTPHPOBAHHBIMH

NOTOKAMM IHEPrUH.
OcobenHoctu (ha3oBBIX
MEPeXoJ0B  IpPH  CKOPOCTHOM
HarpeBe  JKeJIe30yIJIEPOAUCTBIX
CILIaBOB. OcobeHHocTH
CTPYKTYpBbI, 00pa3oBaBLIeiics pu

BBICOKHX CKOPOCTSIX
OXJIQXKJICHHS, U TIPU 00paboTKe ¢
OIJIaBJICHUEM IIOBEPXHOCTH.
Crpykrypa u CTpOEHUE
MTOBEPXHOCTHBIX CJIOEeB
pasMYHBIX  CIUIaBOB  TIOCIIE
00paboTku

KOHIIEHTPUPOBAHHBIMU NTOTOKAaMH

SHEPTHH. Amopduzanus
MOBEPXHOCTU IMPHU OIUIABJICHUU.
HanocTpykTypHble nedexTsl B

30HaX 00paboOTKH.

Cemunap «CBolcTBa HOKpBITHIH, 3
MOJyYEHHBIX METOJIOM HOHHOTO
OCAKJICHHSI»

6. CTpykTypa M MeXaHHM3MBbI 4-5

yHpOYHEHUs! HBETHBIX
CILIABOB. CrpykTtypa u
TBEPAOCTh  AIOMUHUEBBIX U
MEIHBIX CIUIaBOB nocie

00paboTKH
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KOHIICHTPUPOBAaHHBIMH ITOTOKAMHU
SHEPTHUH. YupouHenue
TUTAHOBBIX W  [UPKOHHEBBIX
CIUIaBOB C TIOMOIIIBIO JIA3EPHOTO U
IJ1a3MEHHOTO U3JIyYEHUS.

CemuHnap «3HOCOCTOMKOCTD
KOHCTPYKIMOHHBIX ~MaTepHaJIOB
MOCJIe MOHHOM MMILTAaHTALIMI)

Jlaboparopuas pabora
«CTpyKTypa u CBONCTBa
AIIOMUHUEBBIX  CIUIABOB  IOCTIE
JIa3€pPHOr0 YIPOUYHEHUSD)

7. CBoiicTBa cTaJieil M CIIaBOB
nocJie 00padoTKH
KOHIEHTPHPOBAHHBIMH

NOTOKAMH JHepPrum.
HccnegoBanne n3HOCOCTONKOCTH,
TEMJIOCTOUKOCTH 51
KOPPO3HUOHHOMN CTOMKOCTH
CIUIaBOB nocJe 00paboTku
KOHIICHTPUPOBAaHHBIMH ITOTOKAMHU
SHEPTHUH. Uccnenosanue
pacrpeieneHus OCTaTOYHBIX
HalpshKEHUH W OIpe/eNieHue
nedopmalii mocie JiazepHOu U
TJ1a3MEHHON 00pabOTKH.

7-8

CemuHap «Bunasl H3HOCA
KOHCTPYKLUHOHHBIX  MaTepuajoB
MIPY TPEHHUMY

JlaGopatopHnas pabota
«Omnpenenenue
U3HOCOCTOMKOCTHU»

8. TexHojgornyeckue

10-
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0COOEHHOCTH MeTOo/10B
TePpMHYECKOH 00padoTKH ¢
HCII0JIb30BAHHEM
KOHIIEHTPHPOBAHHBIX IMOTOKOB
3Hepruu. OCHOBHbBIE IapaMeTPhI
30H 3aKajJKd M XapaKTePUCTUKH
YIIPOUYHEHHOU [IOBEPXHOCTU.
Texnonoruuyeckue CXEMBbI
Ja3epHOr0 ¥ IJIA3MEHHOrO
YIPOYHEHUS MOBEPXHOCTHBIX
cnoeB. KOHKpeTHBIE IIpUMEPHI
TepMUYECKOH  00paboTkm  C
HCII0JIb30BAHUEM
KOHIIEHTPUPOBAHHBIX  IMOTOKOB
SHEPrUM B MAIIMHOCTPOEHUHU.

11

Jlaboparopnas pabora «Pacuer
TEIUTIOBBIX TOJIEH Mpu 00paboTKe
MaTepuasoB
KOHIIEHTPUPOBAHHBIMH ITOTOKAMH
sHepruu B cpeie MATHCAD».

12

9. JlerupoBaHue cTajeid WU
CIUIABOB € HCHOJIb30BAHHEM
KOHIIEHTPHUPOBAHHBIX MOTOKOB

JHEpPIruu. SIBnenue
MacconepeHoca u
repepacIpeieIeHUs

JIETUPYIOIUX  DJIEMEHTOB  MpPH
BO3JEUCTBUU
KOHHeHTpI/IpOBaHHBIX IIOTOKOB

OHCPTHUHU. Ha3epHoe n
IJIa3ME€HHOC JICTUPOBAHHUC
IOBCPXHOCTHU pas3siInIHbIMU

OJICMCHTaAaMHU W COCIAHMHCHHAMMU.

14
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TexHonoruyeckue OCoOOEHHOCTH
[IOBEPXHOCTHOTO JIETHPOBAHUS M
HaIlJIaBKHU C HCIIOJIB30BAaHUCM

KOHIEHTPUPOBAHHBIX  IOTOKOB
SHEPTHUH.
Cemunap «JlazepHoe u 15 4 4
I1a3MEHHOE JIETUPOBAHUE
MTOBEPXHOCTHU AIFOMUHHEBBIX
CILTIaBOB)
JlaGopaTopHas pabora 16- 4 4
«Texnonornueckne 0CoOCHHOCTH 17
ANEKTPOUCKPOBOTO JIETUPOBAHUS
MMOBEPXHOCTH JIETAJICH
HroroBoe 3ansTHe 18 2 2
dopma arrecTanuu 19-
21
Hroro 18 | 18 18 54
Bcero 36 | 36 36 108




[Tpunoxenue 2
K paboueii mporpamme «O00py10BaHNE M TEXHOJIOTUH 00pabOTKH KOHIICHTPHPOBAHHBIMU
HOTOKAaMH SHEPTUI»

OOHAOHEHOYHbBIX CPEACTBIIO JUCIUIIJIMHE

1. MeToabl KOHTPOJISAA M OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUs
JI7ist KOHTPOJISL YCIIeBAEMOCTH M Ka4eCTBA OCBOCHUSI AUCIUIIMHBI HACTOSIICH TPOrpaMMOii

IPEyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUI KOHTPOJIB);
- IPOMEXKYTOYHAsI aTTeCTalMs (3aUeT, SK3aMEH).

2. llIkaya 1 KPpUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00yUeHUSTIPU
NpoBeIeHUHN MPOMEKYTOUHOH ATTeCTALMHU

CDopMa HpOMe)KYTOqHOﬁ arrecraluu, NpeayCMOTpCHHaA y‘le6HLIM IUIaHOM: 5 CCMCCTp —
3a4€T, 6 CCMECTP - DK3aMCH.

CDopMa HpOMe)KYTOqHOﬁ aTTcCTanuu. 3a4€CT.

Ixana

Kpurepun oueHuBanus
OlLleHUBAHUS

BremonHensr Bce BHIBI y4eOHOW pabOThI, IMPEIyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUM, HABBIKOB
MPUBEJACHHBIM B Tabmuuax IoKa3aTelel, omepupyer NpuoOpEeTEeHHBIMU
3auTeHo 3HAHUAMHU, YMEHUSAMHU, HABBIKAMHU, IPUMEHSAET UX B CUTYalUSAX ITOBBIIICHHOU
cioxHocTd. [Ipu 3TOM MOryT OBITH JONYIIEHBl HE3HAUMTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS P AHAIIUTUYECKUX OIlepalUsix, IEPEeHOCE 3HAHUU
Y yMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYyalUH.

He BoinosnHeH oauH wnu Oosee BUAOB y4eOHOM pabOThl, MPESyCMOTPEHHBIX
yueOHbIM m1aHoM. CTYZIeHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
yMEHHI, HaBBIKOB INpPHUBEIECHHBIM B TaOJMIaX IOKa3aTeNel, IOMyCKalTCs
3HAYUTENbHbIE OIINOKH, MPOSIBIAETCS OTCYTCTBUE 3HAHUN, YMEHHUH, HABBIKOB
0 psily TOKa3aTesel, CTYIEHT UCIIBITHIBAET 3HAYUTENIbHbIE 3aTPYAHEHUS TIPU
OIIEpUPOBAHUU 3HAHUSAMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

He 3auteno

<D0pMa HpOMC)KyTO‘-IHOﬁ aTTeCTaliuu:. 3K3aMCH.

HIxaJjia oneHUBAHUA Kpurtepun ouennBanus

BrinonHeHs! Bce BUBI yueOHOM paboThI, IpeayCMOTPEHHBIE yUeOHBIM
mnaHoM. CTyZIEeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHWH,
OTian4HO HaBBIKOB TIPUBEACHHBIM B TaONMIaX IOKa3aTensiM, OIEepUpyeT
MpPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HABbIKAMU, IIPUMEHSET UX B
CUTyalUsIX MOBBIIIEHHOHN CIIOKHOCTH.
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BrinonHeHs! Bce BUIBI Y4€OHON paboThl, MPeTyCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTyIEHT OeMOHCTPUPYET COOTBETCTBHE 3HAHUI, YMEHHH,
HaBBIKOB TPUBEACHHBIM B TaONMIAaX T[OKa3aTeNsiM, OIEpUpPYeT
NpUOOPETEHHBIMH 3HAHUSAMH, YMCHUSMH, HABBIKAMHU, IPUMCHSIET UX B
CUTyalMsIX OOBIYHOM clIoKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEJIbHBIC ~ OMMOKM,  HETOYHOCTH,  3aTPyAHEHHS  HIpHU
AQHAJTUTHYECKUX OIEpalusix, MePeHOoCce 3HAHMN M YMEHHMH Ha HOBBIE,
HEeCTaHJapTHbIC CUTYAaIUH.

Xopowo

BrinonHeHs! Bce BUIBI Y4eOHON pabOoThI, MPeTyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyZEeHT JIEeMOHCTpUPYET HEIOJHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB TPHUBEIECHHHIM B TaONMIAxX IOKa3aTelsiM,
V IOBJIETBOPUTENLHO | JOIYCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, IPOSBIIAETCS HEJOCTATOYHOCTh
3HaHWW, MO0 Py TIOKa3arene, OOYyYaroIMiiCs  HMCIIBITHIBACT
3HAYUTENIbHbIC 3aTPYAHEHUS NPH ONEPUPOBAHUM 3HAHUSAMH IIPU HUX
NEepeHOCe Ha HOBBIE CUTYAIUH.

He BoimomHen oauH wiu Oonee BUAOB Y4yeOHOH  paboThI,
MPEeIyCMOTPEHHBIX pabodeid mporpaMmol AUCHHUIUTAHBL. CTyACeHT
JNEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHWH, YMEHHIl, HABBIKOB
MIPUBEICHHBIM B TA0JIMIIAX [MOKA3aTeNsIM, JOMYCKAIOTCS 3HAYUTCITHHBIC
OIIMOKH, MPOSBIISIETCSI OTCYTCTBUE 3HAHHI, YMEHUI, HABBIKOB I10 PSIY
MOKA3aTeNIeH, CTYJACHT WCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHUS TPU
ONEPUPOBAHUU 3HAHWSIMU U YMEHHUSMH TPU MX MEPEHOCE HAa HOBBIC
CUTYAIIHH.

He ynosnerBopuresbHO

3. OueHOYHbIE CPeACTBA

3.1. Texymwmii KOHTPOJIb

IIpomexxyTouHass arrecTauus IPOBOAUTCA B CPOKH, YCTAHOBIIEHHBIE YTBEPKICHHBIM
paclucaHueM 3a4eTHO-DK3aMEHAlMOHHOW ceccuu.Jlo Jarsl NpPOBEIEHUS IPOMEKYTOUYHOMH
aTTeCTallud CTYAEHT JOJDKEH BBINOJIHUTH BCE PabOThI, MpelyCMOTPEHHbIE HacTosIed paboueit
IIPOrpaMMOM THCIUILIVHBI.

Bun pabotst @opMa OTYETHOCTH U TEKYLIETO KOHTPOJIS

JlaGopatopHble paboThI OdopmiieHHBIE OTYETHI BBITIOJTHEHHBIX
CaMOCTOSITENIEHO JIAOOPATOPHBIX MU MPAKTUYECKUX
paboT, MpeayCMOTpeHHBIX paboueil mporpammon
JUCLUIUIMHBL, BKIIOYAIONIME BCE HEOOXOIUMbIE
MaTepuaibl (PUCYHKH, TpaduKd, BBIBOABI U Jp.),
U3JI0KCHHbIE B TPWIOKEHHH 2,C  OTMETKOH
npernoaaBarens «3aureHo».Ilepeuenn
nabopaTOpHBIX pabOT mpeacTaBieH B MyHKTe 3.4.2
HacTosIel paboueit mporpaMmbl.

KOHTpOJ’IBHaH pa60Ta OTBeTHI Ha BOIIPOCHI 3aaaHusd, OTMETKA

nmpernogaBaTejicM B KypHale 0 BBITIOJTHCHU U
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KOHTPOJIbHBIX 3.':1,Z[aHI/If/’I n BOIIPOCOB. KOMHHGKT
BONPOCOB M 33JaHUM JJIs1 KOHTPOJBHOH paboThI
MPEACTaBICH B TMNPWIOKEHUH 2 K pabouei
porpamme.

CooOuienue 1o TeMe ceMuHapa Brictymnnenue Ha ceMHHape, OTMETKa
mpernojaBaTesieM B JKypHajJe O BBICTYIUIGHUU
oOyuaromierocss Ha 3aHiaTuM. llepedyeHp TeMm
CEMHUHApPOB MpEACTaBNICH B IyHKTE 3.4.1 HacTOsIIEH
paboueil mporpaMmsl.

Ecmu CTYACHTOM HC npofmeH OJHWH HJIN Oounee BUJOB TCKYLIETO KOHTPOJIA, IMIPCIIOAaBaTCIIb
HMECT IIpaBO BBICTAaBUTh €MY OLCHKY «HE 3a4TCHO» MWIHW «HCYAOBJICTBOPUTCIIHHO» Ha
HpOMeX(YTOQHOﬁ aTTcCTallH.

3.2. IIpomexyTOUHAS aTTECTAIIHS

HpOMe)KYTOLIHaSI arTecrauusd - (3aqu) MIPOBOAUTCS IO PE3yJIbTaTaM BBIITIOJIHCHHBIX pa60T
TCKYIIECTO KOHTPOJIA. Pernament IMPOBCACHUA aTTCCTAllUU:
- BBIIIOJIHCHBI BCC BUbI pa60T, YKa3aHHBIC B ITYHKTC 3.1 IMPHUIIOKCHUA 2.

[TpomexxyTouHast atrecTauusi - (IK3aMEH) IMPOBOJMTCS IO OWJeTaM B YCTHOH (opme.
Permament npoBeneHus aTTecTalum:

- BpeMsi JUIs IOATOTOBKH OTBETA Ha BONPOCH! He Oonee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/laHHbIe BOIIPOCkl He Oosee 10 MuH.

buner cocTouT U3 ABYX TEOPETHYECKHUX BOIIPOCOB.

[lepedeHpb BOIPOCOB K 9K3aMEHY MPHUBEJIEH B MPHIJIOKEHUH 2 K paboueii mporpamme.

IlepeyeHb BONPOCOB K IK3AMEHY

. Ilepeuncianre OCHOBHBIE OCOOEHHOCTH JIA3€PHOTO YIIPOYHEHHUS.

. B ueM cocTout cynHocTs BUOPOIyroBOil HarIaBKU?

. HazoBuTe crioco0b! ynpoYHeHus JeTaneil HalIaBKou?

. Kakue cymecTByOT TEXHOJIOTMUECKHAE METO/IbI TOBBIIIEHUS U3HOCOCTOMKOCTH JI€Tanen?

. CymHocTh METOJa HOHHOM MMITJIaHTALINH.

. MeTosbl MarHuTHOM 00PaOOTKH.

. Uto Ha3bIBaeTCA J1a3epOM M KaKHe JIEMEHTHI BXOJAT B COCTaB ja3epa?

. Kakne u3smeHeHMs] NPOUCXOAST B TUCIIOKALMOHHOW CTPYKTYpE IPHU MMITYJIbCHONW MarHUTHOMN
obpaboTke?

9. IlepeuncnuTe OCHOBHBIE MTApaMETPHI Mpoliecca Ja3epHO TepMOOOPAOOTKH MaTEPUATIOB.
10. Kak 3aBUCAT pe3ybTaThl JJa3€pHOTO YIIPOUYHEHUS OT Kod(hdULIMeHTa NEePEKPHITH 00TyUYEeHHBIX
nsTeH?

11. DHepreTudeckuii baanc, Kak OCHOBA OIpeesieHHs mapaMeTpoB Trerepanuu KI19.

12. Kakum oOpa3omM GpopMHpyIOTCS J1a3epHble My4ku? Buasl pe3oHaTopoB.

13. Tlepeuncnute (ha3oBbie MpeBpaIeHNUs, COMYTCTBYIOIINE JTA3€pPHOMY HarpeBaHUIO.

14. KakoBbI CTpYKTYpHBIE IIPEBPAILEHUS IIPH JIa3€pHOM Harpese?

15. Kakue HanpsiKeHUsI BOBHUKAIOT B MaTepuase mpu JazepHoi oopadbotke? X ocoOeHHOCTH.
16. O0bsACHUTE MEXaHU3M JIA3EPHOT'0 OKHUCIICHUS METAJIJIOB.

17. KakuM 006pa3oM MpOMCXOAUT YIIPOUHEHUE METAJIJIOB MPHU JIa3€PHOM BO3/ICHCTBUH?

18. Buapl n1a3epHOro ynpoyHEHHUS.

19. Yxaxxute BUJIbI TEPMOXUMHUYECKOH JTa3epHOM 00pabOTKH.

01O\ LN KW~
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20. Meroa ummiantauuu. CylmHoOCTh IporLecca.

21. CymHocTh HalIaBKU. MeXaHu3UpOBaHHAS JIEKTPOAYTOBas HallJIaBKa.

22. CyuHOCTh HalbUICHU. DJIEKTPOAYTOBask METaUIM3allKs POBOJIOYHOTO THIIA.

23. CymHOCTb Ia30IIaMEHHOIO HAIBIICHUS

24. Cxema HaIuIaBKH JIEKTPOHHOMN JIEHTOU 1O (PIIrocoM.

25. IloBepxHocTHas 3akaiika Mmerogom TBY.

26. CyImHOCTbh MPOIIECCOB OOPUPOBAHHUS, XPOMUPOBAHUS U AIUTUPOBAHUS.

27. IloBepxHOCTHas razoruiaMeHHas 3akaika. CriocoObl ra30miaMeHHOM 3aKaiKy.

28. CylIHOCTb U CXEMa JIEKTPOILIAKOBOI HAIJIaBKH.

29. Jlazepnas 3aka’jka.

30. CyuiHocTh 1I€TOHAIIMOHHOTO HAIMbLJICHUSI.

31. OObsicHUTE 3aBUCHMOCTb TBEPJIOCTH YNPOUHEHHBIX 30H OT IUIOTHOCTH MOIIHOCTH JIa3€PHOTO
U3ITy4YEHUS.

32. JIns xakux Jeranei peKOMEHyeTcs MOBEPXHOCTHAs 3aKallka ¢ MHAYKIIMOHHBIM HarpeBom?

33. B ueM cOCTOMT OCHOBHOE MPEUMYIIECTBO JIA3EPHOU 3aKAIKH CTaJied U3 TBEPJOTO COCTOSHUSA
nepes J1a3epHOM 3aKaNKOM U3 KUAKOTO COCTOSHHUS?

34. JlocTOMHCTBa BaKyyMHOIO HMOHHO-IJIA3MEHHOTO YIPOYHEHUS, HOHHOI'O MAarHeTPOHHOI'O
pacmbUICHUs] U MOHHOTO JIETUPOBAHUSL.

35. Kak npoBOIUTCS M KaKOBBI IPEUMYIIIECTBA 3aKAJIKM C MHAYKIIMOHHBIM HarpeBoM?

36. [louemy TemmepaTypa HarpeBa IOJ 3aKalKy HpU HHAYKIMOHHOM HAarpeBe BBILIE, YeM MPH
HarpeBe B nieun? B kakowm cirydae OyAeT mojgydeHo 00jee MeJIKoe 3epHO aycTeHuTa?

37. KakuMm 00pa3oM onpeaensioT ONTUMANIbHbIE TapaMeTphl Mpoliecca MHAYKIIMOHHON 3aKalku?

38. Onenure creneHb BIUSHUS CTPYKTYPHOT'O COCTOSIHUSA CTaJIel 10CiIe MHAYKIIMOHHON 3aKalKy Ha
UX MEXaHMYeCKHe CBOMCTBA.

39. Ilepeuncnure mpeuMyIlecTBa HarpeBa MJIa3MEHHOM IYroil MpsSIMOTO IEUCTBHS 10 CPABHEHHIO C
MIEYHBIM HArpeBOM, C IIOBEPXHOCTHBIM JIA3EPHBIM U IEKTPOHHO-TY4YEBbIM HATPEBOM.

40. ITouemy wHCHOJB30BaHUE BO3AyXa Kak IUIa3MOOOpa3yIOIIEro Tra3a MPEeANOYTUTENIbHEE, YeM
MHEPTHBIX ra30B, BOAOPO/Ia, a30Ta U Ap.?

41. 3aueM ©pM IJA3MEHHON TIOBEPXHOCTHOW 3aKajKe IPUMEHSETCS AJIEKTPOMAarHUTHOE
CKaHUPOBAHME IJIA3MEHHOM JTyTH?

42. Ucxonast U3 KakuX YCJIOBHUM BHIOMPAIOTCS PEKUMBI IJIa3MEHHOM MOBEPXHOCTHOM 3aKaiKu?

43. Onumwure OCOOEHHOCTHM CTPOCHHS M CBOWCTBA YNPOUYHEHHBIX 30H Ha CTajsdxX I[ocle
MOBEPXHOCTHOM BO31YIIHO-TIJIA3MEHHOM 3aKaIKy.

44. Ha3zoBuTE BU/IBI JIa3€pHOM MOBEPXHOCTHOM 00paOOTKH B 3aBUCUMOCTH OT MJIOTHOCTU MOIIIHOCTH
Ja3€pHOT0 U3ITyUYEHHUS.

45. KakoBbI NMpeuMyIEecTBa Ja3epHON 3aKalKM TMepe]l U3BECTHBIMHU TPAJUIMOHHBIMU CIIOCO0aMU
3aKanku?

46. KakoBbl 0COOCHHOCTH CTPOEHUS 30HBI JTa3€PHOTO BO3ACHCTBHS HA CTANIAX?

47. U3 xakux cooOpakeHHWH BBIOMpPAETCS IJIOTHOCTb MOIIHOCTH JIA3€PHOIO M3IY4YEeHUs MpU
UMIYJILCHOM Ja3epHOi 00paboTKe 6e3 OrIaBIeHUs] TOBEPXHOCTH?

48. Kakoii mpeaBapuTelbHOW 00pabOTKe MOABEPTalOTCS W3IETUs Tepes] MPOBEICHUEM JIa3epHON
TEpMOOOpPabOTKH?

49. OGocHyiiTe BBIOOP CXeM Ja3epHOro 00Iy4eHHUsI OTPE3HBIX PE3LIOB, KOHIEBBIX (Ppe3 1 BHIPYOHBIX
IITaMIIOB.

50. Kakum 00pa3oM MpoBOIUTCS] KOPPEKTUPOBKA PEKUMOB JIa3epHOM 00paOOTKH AJIsi UHCTPYMEHTA
Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYECHHUS?

51. TexHonOTMA HAIJIABKH.

52. CxemMa mia3MEeHHOW HaIlJIaBKH.

53. Cxema nmi1a3MEeHHOTO HalbUICHUS

54. M3noxute OCHOBHbIE CBeIEHUS O (U3HKE MPOIECCOB, MPOUCXOAAIIUX IPH HAHECEHUU
MOKPBITHI Ha ycTaHOBKe TUMa «bymaT».
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55. Onumure KOHCTPYKTHBHBIE OCOOCHHOCTH YCTAHOBKH MJISi OCAXKICHHS TMOKPBHITHA METOJ0M
KUb.

56. Ilepeuucnure OCHOBHBIE CTAaJUU TEXHOJOTMYECKOIO IpOIlecca HAHECEHUs IOKPBITUM Ha
ycTaHoBKe «bynar».

57. Kak MOXHO OLEHUTbH Ka4eCTBO aAre3UM IOKPBITHM, NoaydeHHbIX MeTonoM KHb, k cranbHON
OCHOBeE 00pa31oB?

58. TlonatMe o0 KOHIEHTpHpPOBaHHBIX moTOKax o»Heprun (KIID) wu snekrpodusznyeckux
TE€XHOJOTMYECKHUX IIPOLECCAX.

59. Knaccudukanus KII3 u ycrpoiicTB 11t ux popMUpOBaHUSL.

60. Knaccudukanus BUI0B pa3pyiieHus aeraieii mammuH. [Iporecc n3HammBaHus AeTajieid MallyH.

KomiuiekT 3aianuii 1Jisi KOHTPOJILHOM PadoThI

Bapuant Nel

1. Jlazepnas TepMuyeckas oOpabOTKa B peKXUME C OIUIABJICHUEM IOBEPXHOCTH U O€3 OIUIABICHUS
MOBEPXHOCTHU JICTAJIH.

2. IlnazmenHoe HambuieHne. CyniHocTh mnponecca. lloBblllIeHHE NPOYHOCTH U AATE3UU
HAIIBLJICHHBIX CJIIOEB C ITOJIOMKKOIA.

Bapuant Ne2

1. CrnocoOwl mna3MeHHOW HamjgaBku ¢ mnojpaded mopoikoB. lnukepnas naruiaBka. Kpurepun
BbIOOpPA CIIOCOOOB MJIA3MEHHOM HaILIaBKU.

2. JlazepHoe HaAIbBIIICHUE TTOKPHITUH.

Bapuant Ne3

1. JlazepHoe omaBiaeHHE MOBEPXHOCTHU JeTalled AJisl yIyUllIeHUs €€ KauyecTBa.

2. Oco0EeHHOCTH W TpeuMyIlecTBa MPOIECCOB 00pabOTKM KOHIEHTPUPOBAHHBIMH MOTOKAMU
SHEPTUHU 10 CPABHEHUIO C TPAJAUIIMOHHBIMU MTPOIIECCaMHU.

Bapuant Ne4

1. Knaccudukanus mnpoiueccoB 00padOTKH KOHIIEHTPUPOBAHHBIMH TOTOKAMHU SHEPTUU IO BUIY
SHEPreTHYECKOTO BO3JACHCTBHS H TEXHOJIOTHSIM IPUMEHEHHUS.

2. IInasmooOpasyromme cpenpl. TpeGoBaHus K BbBIOOpY IUIa3Mo00Opa3yromux cpea. Buasl
MJ1a3M000Pa3YIOIINX CPEJl, UCTIOIB3YEMBIX IS TNIA3MEHHOW 00paboTKH.

Bapuant Ne5

1. XapakTepuCTHKM ra3oB M Ta3oBbIX CMecei, MCIIOJIb3yeMbIX B KauecTBE IJIa3MO0Opa3yroIuX
cpen: Ar, He, N2, Bo31yx 1 UX cMecei.

2. Tlpoueccsl IIaBiIeHHUs U MOBEPXHOCTHOTO HCHApEHUs MaTepHaja B 30HE BO3ACUCTBUS JIyya.
OO6pa3oBaHre CBapOYHON BaHHBI ITPH JIyUEBBIX CIIOCOOAX CBAPKHU.

Bapwnant Ne6

1. Kakumu ¢akropamu onpenenseTcss HHTEHCUBHOCTH Mporecca Tu¢pGy3nOHHOTO HACHIECHUS TPU
XUMHUKO-TepMHUYECKON 00padoTKe.

2. DoKyCcHpPOBKa 3JIEKTPOHHOTO JIyya U €€ BIUSHHE Ha TECOMETPHUIO 30HBI MPOILIABICHHS.

Bapuant Ne7
1. CymHocTh mpolecca 3JeKTPOHHO-Ty4€BOI0 UCIIApEHUs B BaKyyMe.

2. Tunbl 1 0COOEHHOCTH KOHCTPYKIHUH 30JIOTHUKOBBIX BAKYYMHBIX HACOCOB.

BapuanT Ne§
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1. TexHonmormueckue OCOOCHHOCTH HWMIYJIBbCHBIX 3JEKTPOHHO-IyYEBBIX METOJOB IOIYUYCHHS
TOHKHX IUUICHOK.
2. Iloruouenye 1a3epHOro U3Iy4EeHUs METANIaMH.

BapuanT Ne9

1. HaneceHwe W3HOCOCTOMKHMX U KOPPO3UOHHO-CTOMKUX TOKPBITUH TaJlbBAHUYECKUMHU U
XHMHYECKUMH CIIOCO0aMHU.

2. Tepmuyeckas U XUMHUKO-TepMUYECKast 00paboTKa JieTaei.

Bapuant Nel0
1. HaneceHue N3HOCOCTOMKHUX METAJUIMUECKUX MOKPHITUN HAIUIABKOM 1 HAIIBIJICHUEM.
2. B uem paznnune HOHHO-IUIA3MEHHOIO U MOHHO-JIy4€BOT'0 IPOLIECCA HAHECEHUS IUNIEHOK?



