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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenb OUCHMIUIMHBI SIBIISICTCS CO37aHKMe MH(POPMALMOHHOM 0a3bl s 11eJIeco00pa3HOCTH U
BO3MOYXHOCTH HCIIOJIb30BaHMSI MaTepHaia U ero BhIOOp MPUMEHHTENBHO K 3aJlaHHBIM YCIIOBHSIM, a
TaKXe /Ui pa3pabOTKU TEXHOJIOTUU ero 00paboTKH.

3ajaueil M3yueHUs AMCUMIUIMHBI SBJISCTCS PACKPBITHE (DU3UUSCKONH CYNIHOCTH SIBJICHHH,
OPOUCXOAIIMX B MaTepuanax MpHU BO3MCHCTBUM Ha HUX PAa3IUYHBIX (PAKTOPOB B YCIOBHUSX
IPOU3BOJCTBA W OKCIUIyaTalldd, W WX BIWSHAE HA CBOWCTBA MAaTEPUANOB. YCTAHOBIICHHUE
3aBUCHMOCTH MEXJy COCTaBOM, CTPOCHHEM W CBOMCTBaMH MaTepHajoB. V3ydyeHue Teopuu U
IPAKTUKU TEPMUYECKOH U XHMHKO-TEPMHYECKOW OOpabOTKM M JPYrHX CIHOCOOOB YIPOYHEHHUS
MaTepHajoB, 00ECIEUNBAIONIMX BBICOKYIO HAJEKHOCTh JeTaleil MalllWH, WHCTPYMEHTa M APYTUX
u3jiennii. V3ydeHue OCHOBHBIX TIPYII COBPEMEHHBIX METAUIMYECKHX ¥ HEMETAUTMYECKUX
MaTcpHraJioB, UX CBOIicTBa 1 00JIaCTH MMPHUMCHCHUA.

2. Mecro mucuuniaunnsl B crpykrype OIIOII BO
HepequL 0a30BBIX AUCHUIUINH, YCBOCHUC KOTOPBIX CTYACHTAMHA HGO6XOI[I/IMO AJId U3YYCHUA
HaHHOﬁ JUCHUITIIIMHBI: ((MaTeMaTI/IKa», «Dusukay.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynpTaThl OOY4YEeHHS MO TUCIHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesyasTatamu ocBoeHus: OI1OII (koMmeTeHIIMAMU U UHANKATOPAMH JOCTHKEHUSI KOMITETCHIIH )

dopmupyeMbIe [ImanupyemMsle pe3yabTaTel 00yUeHHUS IO AUCIUITINHE, B
KOMIICTCHIIU (KO I, COOTBCTCTBUU C UHAMKATOPOM JOCTHMKCHUSA KOMIIECTCHINU HaumenoBanue
COACPKAHNEC MHpukaTop AOCTHXKEHUS Pe3ynbTathl 00yUeHUs 10 OILICHOYHOT0 CpEeACTBa
KOMITCTEHIINH) KOMIIETEeHIIUU JIUCLUIUINHE
[K-1 Cmocoben [1K-1.2 Pa3pabaTriBact - 3aBUCUMOCTHU MEXIY BOTIPOCHI K Ta00paTOpHO
OCYULIECTBIISATh TEXHOJIOIMYECKHE ITPOLIECCHI COCTAaBOM, CTPOCHUEM U paboTe, BONpoCHI K
TEXHOJIOTMUYECKYIO U3TOTOBJICHMUS cBoiictBamu MaTepuainos (IIK- | uroroBomy TecTHpOBaHHUIO
HOJrOTOBKY MAaIIHHOCTPOUTEIBHBIX 1.2)
IIPOU3BOJICTBA W3IeNIni cpeaHeit - METO/IbI CTAHIAPTHBIX

MAaITHHOCTPOUTEIHHBIX
u3JIeaui cpenHen
CJIO)KHOCTH

CJI0KHOCTH IIPU PA3JIAYHBIX
THUIIAX IIPOU3BOJCTBA

WCTIBITAHUH 110 OTIPEJEICHUIO
(HU3HKO-MEXaHUIECKUX CBOWCTB
M TEXHOJIOTHUECKUX
MoKasareiiell HCIOIb3yeMBIX
marepuainos . (ITK-1.2)

OIIK-7 Cnocoben
MIPUMEHSTh
COBPEMEHHbBIE
SKOJIOTHYHBIE U
0€e30MacHbIE METO/IBI

OIIK-7.1 O60oCHOBBIBAET
MPUMEHEHHUE ChIPhEBBIX U
JHEPreTUYECKUX PECYPCOB B
MAaIIHHOCTPOCHHU

- IpaBWJILHO BEIOpATh Marepuall,
Ha3HAYMUTh BUJ U PEKUMBI
00pabOTKH C HENBIO MOTYYCHHUS
3a/1aHHOM CTPYKTYpPBI U CBOUCTB,
00ecreynBaIOINX BBICOKYIO

PaLMOHANBHOTO HAJICXKHOCTh U JIOJTOBEYHOCTh
UCIIONIb30BaHUS m3nenuii (OT1K-7.1)
CBIPBEBBIX H - IPUMEHSTh METO/IBI
9HEPTETHIECKHUX CTaHIaPTHBIX UCTIBITAHHUH TI0
pecypcosB B OMPEICICHHUIO (PU3HUKO-
MalIMHOCTPOCHHUH; MEXaHMIECKHX CBOMCTB

MaTepraioB U TOTOBBIX I/IB,HCHI/Iﬁ
(OIIK-7.1)

BOIIPOCHI K JT1aO0paTOpHOI
paboTe, BOIpOCH! K
HUTOTOBOMY TECTHPOBAHHUIO

OIIK-12 Crocoben

OIIK-12.1 IIpumensier

- HaBBIKaMH parfioHaJIbHOT'O

BOMPOCHI K 1a060paTopHOit

obecrieunBaTh HOPMAaTHBHYIO BBIOOpA MaTepuaIoB U METOIOB pabore, BOIIPOCEHI K
MOBBIIEHHE JIOKyMEHTAIIHIO, 00paboTKu npu 00ecreyeHn: | UTOrOBOMY TECTUPOBAHHIO
HaJIe)KHOCTH CIPaBOYHYIO HHPOPMAIIHIO BBICOKOI TEXHHKO-

TEXHOJIOTHYECKHX JUISL TIPOCKTHPOBAHUS, KOHOMHYECKOH
MaIlluH U U3TOTOBIICHUS U s¢pdexruBroctu (OIIK-12.1)

o0opynoBaHust Ha 9KCILTyaTallX U31eNnit - METOJIaMH TIOJTy4EHUs U
CTaIUSAX MaITHHOCTPOEHUS 00paboTKN MaTepuaoB C

MPOEKTUPOBAHHUS, LEJTbIO U3TOTOBJICHHS U3/IENHil

HU3rOTOBJICHHUA U
OKCILTyaTallnu,

Heobxoxumoro kagecta (OITK-
12.1)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0€MKOCTh JUCHIUTIINHBI COCTaBISET 6 3a4eTHRIX eUHMIL, 216 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
00y4aroImuxcs ¢ MeJarorn4eckuM |
pabOTHHUKOM S ®opma
Lg TCKYLICTO
;1‘ KOHTPOJIS
& g YCIIEBa€MOCTH
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1 Oco0eHHOCTH aTOMHO- 4 16 |2 16 Tect
KPUCTALTUIECKOTO CTPOCHHUS.
Kpucrannuzaius MeTanios.
MeTtonabl UCCIEI0OBAaHUS
2 OO0111ast TeOpHsI CILTABOB. 4 | 4|12 | 8 13 oraérmo
naboparopHoi
CtpoeHue, KpUCTaUTU3AIHS 1 paGore, TecT
CBOMCTBA CILJIABOB.
JlnarpamMmbl COCTOSTHUSL.
3 | XKenesoyraepoauctele crutasel. | 4 | 4 | 2 | 4 11 oTuerno
naboparopHoi
JlnarpaMma cOCTOSIHUSA paGore, Tect
xene3o-yriepoa. Cranu.
Uyrynsl. CtpoeHue, CBOWCTBA,
KIaccupUKalUs U MApKHUPOBKa
CTaJiell U YyT'yYHOB.
4 Buasl Tepmuueckoit 4 6|28 10 ori€Tmo
J1a60paTOPHOM
00pabOTKH METAIIOB. pabore, TecT
TexHoI0orHUECKHE
0COOCHHOCTH W BO3MOKHOCTH
OT)KUTA, HOpMaTH3aIIH,
3aKaJIKU M OTITYCKA.
5 XHMHUKO-TEpMUYECKas 414 |2 13 Teet
00paboTKa cTanu, IIeMeHTalus,
a30THPOBAHUE,
HUTPOIIEMEHTALIUS U
mudy3noHHAS METAILTH3AIUS




6 KoHCTpyKIIHOHHBIE 4142 | 4 13 oraermo
naboparopHoit
Marepuaisbl. JlerupoBaHHbIE paGore, TecT
cranu. MHCTpyMeHTaJIbHbIE
cranu. TBepaple CrIaBbl.
CBepxTBepaple MATEPUATIBL.
Koppo3uonHnocroiikue craiu u
cruiaBbl. JKaponpoyHsle

CIIJIaBbI U CTAJIH.

7 L{BeTHBIC METAJIIBI M CILIABHI 4 16 |2 10 Tect
Ha UX OCHOBE. THTaH U €ro
CIIaBhl. AJIFOMUHUM U €T0

cIuiaBel. Maruuii u ero
cILIaBbl. Menb U €ro CIUIaBEhl.

8 | Kommnosunmonneie matepuainsl. | 4 | 6 | 2 8 Tect
Hemerannnyeckue Mmarepuabl.
Bcero 3a ceMecTp 216 | 40 16 24 6 0,35 94 31(3(35,65)
Uroro 216 | 40 | 16 | 24 6 [035]| 94 35,65

4.1.2. CogepxkaHue QTUCHUILIMHBI

4.1.2.1. IlepeyeHnb JieKUM i
Cemecrp 4
Pasoen 1. Ocobennocmu amomno-kpucmaniuveckoeo cmpoenus. Kpucmannuzayus memannos.
Memoowt uccnedosanus
Jexkmus 1.

Oco0eHHOCTH aTOMHO-KPHUCTAJUNIMYECKOT0 cTpoeHus. O01as Teopus CriaBoB (2 daca).
Jlexknusa 2.

CtpoeHue, KprcTaUIU3alMsI U CBOMCTBA CILJIaBOB (2 yaca).

Jlekumus 3.
JlnarpamMmbl COCTOSTHUS CIIIIaBOB (2 vaca).
Pa3zoen 2. Obwasn meopus cniasos. Cmpoenue, Kpucmaiiuzayus U c80UCmMea cniasos. [Juaspammol
COCMOsIHUAL.
Jlekumus 4.
XKenezo-yriaepoaucteie criaBsl (2 gaca).
Jleknus S.
JlnarpamMma cOCTOSIHUS Kele30-yriepos (2 yaca).
Pazoen 3. XKenezoyenepooucmeie cnaaswi. [{uacpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynvl. CmpoeHnue, c0licmea, KiacCuGuKayus u MapKupoexka cmaieti U 4yeyHos.
Jlekumus 6.
Cranu. Knaccuduxanus, MmapkupoBka (2 gaca).
Jleknus 7.

Uyrynsl. CTpoeHue, CBOMCTBa, KIacCU(pUKALIUSI U MApPKUPOBKA YYyT'YHOB (2 daca).
Pazoen 4. Buovi mepmuueckoti oopabomru memannos. Texnonocuuweckue ocooenHocmu u
B03MOJCHOCIMU OMIICUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.

Jleknus 8.

Bunsl Tepmuueckoii 00paboTku MeTamuioB (2 yaca).
Jleknus 9.

OcHOBBI TEOpHH TepMHUUECKOi 00paboTKu cTanu (2 Jaca).
Jleknus 10.

XuUMHKO-TepMUYECKasi 00paboTKa cTanu (IleMEHTAIus, a30TUPOBAHKE, HUTPOIIEMEHTAIUS U
muddy3nonHast Metanzanus) (2 gaca).



Pazoen 5. Xumuxo-mepmuueckas obpabomka cmanu, yemeHmayus, azomuposanue,
HumpoyemeHmayus u OupQy3uonnas Memaiiuzayus
Jlexknus 11.
Koncrpykuunonnsie matepuainsl (2 yaca).
Jlexnus 12.
JlerupoBanHble cTayu (2 yaca).
Paszoen 6. Koncmpykyuonnvle mamepuansl. Jlecuposannvie cmanu. Mncmpymenmanshvie cma.
Tsepovie cnnasvl. Ceepxmeepovie mamepuanvl. Kopposuonnocmotikue cmanu u cniagol.
Kaponpounvle cnnasvl u cmanu.
Jlexuus 13.
Koppo3nonHo-cTolikKe cTanu U CIuiaBbl (2 yaca).
Jlexuus 14.
JXaponpouHsle cTany U ciuiaBsl (2 yaca).
Pazoen 7. [{eemnvie memannvl u cniasvl Ha ux ochoge. Tuman u e2o cniasvl. Anomunuil u e2o
cnaaevl. Maenuii u e2o cnnasvl. Meow u e2o cniagoi.
Jlexuus 15.
WNHucTpymenTanbHble ctanu (2 yaca).
Jlexuus 16.
TBepable criaBbl. CBepXTBEpAbIE MaTEpHaIIbI (2 yaca).
Jlexuusa 17.
[{BeTHBIC METAJUIBI U CIUIABBI HA UX OCHOBE (2 Yaca).
Paszoen 8. Komnosuyuonnvie mamepuanvl. Hememannuueckue mamepuanoi.
Jlekuus 18.
Kommno3unmonnsie Matepualnsl (2 yaca).
Jlekuus 19.
Matepuaisl HOPOLIKOBOI MeTayuTypruu (2 yaca).
Jlekuus 20.
Hemerammaeckue maTepuasl (TUIaCTMACChl, pe3uHa, CTEKJI0) (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT

Cemectp 4
Paszoen 1. Ocobennocmu amomno-kpucmaniuyecko2o cmpoenus. Kpucmannuzayua memannos.
Memoowbl uccnedosanus
IpakTnyeckoe 3ausitue 1

HccnenoBanre MUKPOCTPYKTYPBI JIESTMPOBAaHHBIX cTanel (yacThb 1) (2 yaca).
Pa3zoen 2. Obwasn meopus cniasos. Cmpoenue, Kpucmaiiuzayus U c80UCmea cniasos. [Juaspammol
COCMOsHUAL.
IIpakTyeckoe 3ansTHE 2

HccnenoBanre MUKPOCTPYKTYPBI JISTHPOBAaHHBIX cTasiel (dacTh 2) (2 yaca).
Pa3zoen 3. XKenesoyenepooucmoie cnnaswi. [{uacpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynwi. Cmpoenue, ceolicmea, Kiaccupurayus u Mapkuposka cmaneii u 4y2yHos.
IIpakTuyeckoe 3ansaTue 3

HccnenoBanre MUKPOCTPYKTYPHI JIATYHH, CHITyMHHA, OpoH3bI (4acTh 1) (2 yaca).
Pazoen 4. Buovi mepmuueckoti oopabomku memannos. Texnonocuuweckue 0cobOeHHOCmu u
B03MOJCHOCMU OMIICUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
IIpakTu4yeckoe 3ansaTue 4

HccnenoBanre MUKPOCTPYKTYPBI JIATYHH, CHUTYMHHA, OpoH3bI (dacTb 2) (2 vaca).
Paszoen 5. Xumuxo-mepmuueckas obpabomka cmanu, yemeHmayus, azomuposarue,
HUmMpoyemeHmayus u ouhy3uonnas memaiiuzayus
IIpakTH4yeckoe 3ansATHE 5

Tepmuueckas 06paboTka nropamoMunus (4acth 1) (2 yaca).



Pasoen 6. Koncmpyxyuonnvie mamepuansl. Jlecupoganuvie cmanu. HMucmpymenmanvhvie cmaiu.
Teepovie cnnasvl. Ceepxmeepobie mamepuanvl. KoppozuonHocmotikue cmanu U cnideul.
Kaponpounvle cnnasvl u cmanu.
IIpakTnyeckoe 3ansiTue 6

Tepmuueckas 06paboTka mropamoMuHust (4acTh 2) (2 yaca).
Pazoen 7. [{eemnvie memannol u cniasol Ha ux ochoge. Tuman u e2o cniasvl. Anomunuii u e2o
cnaasvl. Maenuii u e2o cnnasvl. Meow u e2o cniagoi.
IIpakTnyeckoe 3ansiTue 7

Brnusinue KoHIIEHTpaTOpa HAMPSHKCHUSI Ha COMPOTUBIICHUE TIACTMACC TIPH YAAPHOM U3THOE
(dactsb 1) (2 gaca).
Paszoen 8. Komnosuyuonnvie mamepuanvl. Hememannuueckue mamepuansi.
IIpakTnyeckoe 3ansiTue 8

Brnusinue KoHIIEHTpaTOpa HAMPSHKCHUSI HAa COMPOTUBIICHUE TIACTMACC TIPH YAAPHOM U3THOE
(dactb 2) (2 gaca).

4.1.2.3. Ilepeuennb J1adopaTOpHBIX padboT
Cemectp 4
Pazoen 2. Obwas meopus cniasos. Cmpoenue, Kpucmaiiuzayus U c60Ucmea cniagos. /luazpammol
COCMOsHUAL.
JlabopaTopnas 1.

BrnusiHre X0JI0IHOM TTACTHYECKOM JeOpMaIliy U PEKPUCTATIM3AIMN Ha CTPYKTYPY U
MEXaHUYECKHUE CBOMCTBA cTanu (4 yaca).

JlabGoparopnasn 2.

JluarpaMMa COCTOSIHUSI CHCTEMBI JKeJe30-yriepo (4 yaca).

Pasoen 3. XKenezoyenepooucmeie cniasol. JJuazpamma cocmosuus dxcenezo-yenepoo. Cmanu.
Yyeynoi. Cmpoenue, ceolicmea, Kiaccupurayus u MapkuposKa cmaieil u 4y2yHos.
JlaGoparopnas 3.

MuxkpocTpyKTypa yyryHoB (4 4aca).

Paszoen 4. Buovl mepmuueckoii oopabomxu memannos. Texnonozuueckue ocobeHHOCMU U
B03MONCHOCMU OMCUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
JlabopaTopnas 4.

OrmpezienieHne KPUTUUECKUX TOUYEK U TepMHUUecKasi 00paboTKa yriiepoaucToi crtainu (4 gaca).
JlabopaTopnas 5.

Bnusinue Tepmudeckoil 00pabOTKM Ha CTPYKTYPY U MEXaHMUYECKHE CBOMCTBA cTanu (4 gaca).
Pasoen 6. Koncmpyrkyuonnvie mamepuanst. Jlecuposanuvie cmanu. MucmpymenmanoHvle Cmanu.
Teepovie cnaasvl. Ceepxmeepovie mamepuanvl. Kopposuonnocmotikue cmanu u Cniaeul.
JKaponpounvie cniagvl u cmanu.

Jlaboparopnas 6.
Omnpenenenre NpoKaluBaeMOCTH cTaiu (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceYeHre CAMOCTOATEIbHOMI

padoThI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
1. ATOMHO-KpPHUCTAJUIMYECKOE CTPOECHUE METAIIIOB.
2. OTnuure KpUCTAIIMYECKOTO Tella OT aMOp(HOTO.
3. Dnementsl Kpuctamorpapuu. [lomumopdusm.
4. leheKThl KpUCTAJUIMYECKOTO CTPOEHUS METAJIIOB.
5. Teopernueckas u (akTHUeckas TemrepaTypa KpHUCTaUIM3alllM, CTETIeHb MEPEeOoXJIaXIeHUs U ee
BJIIMSTHUE HA BEJIMYMHY 3€pHA.
6. Kpucrammuzanust B Masibix u 0osbimmx o0beMax. CTpoeHHE CITUTKA.
7. Buabl nedopmanuu - ynpyras 4 IiacTHUecKasl.
8. MexaHu3MblI MJIaCTHUECKOH AeopMaliy — CKOJIbXKEHHE U JJBOMHUKOBAHHUE.
9. Ponp nucnokanuii mpu Jedopmanuu MeTauia. BiusHue mimactudeckoil aedopmanuu  Ha
CTPYKTYpPY U CBOMCTBa MeTasuia. Tekcrypa.



10. SIBneHus BO3BpaTa M PEKPUCTAIUIM3ALMH, BBI3BAHHBIE HArpPEBOM XOJOJHOJAE(POPMHPOBAHHOTO
MeTaia. Temneparypbl Hadana U KOHIA PEKPUCTAIUIM3aLUH.

11. BnusHue cTemeHW MpeaBapUTENIbHOW XOJMOJHOW nedopMalMy Ha BEIMYMHY 3€pHa IOCIie
PEKPUCTAIUIM3ALMH.

12. TloHsATHE XONOAHON U TOpsTYEH MIIACTUYECKOH Jaedopmarmm.

13. OnpeneneHne NMPOYHOCTHBIX M IJIACTHYECKUX XAPAKTEPUCTUK METAUIOB IIPH MCHBITAaHUAX Ha

pacTsKEHUeE.
14. Ilpenen npoyHOCTH, Mpeaea TEKYYeCTH, OTHOCUTENILHOE YAJIMHEHUE, OTHOCUTEIBHOE CYKEHHUE.

Ornpezenienre TBEPIOCTH PA3IMUHBIMUA METOAAMH.
15. Onpenenenune yaapHoil Bs3KOCcTU. OmnpeneneHue yCTaJoCTH MeETaioB TexHoJioruyeckue

UCTIBITaHUsA (TIPOOBI).
JInst camocTosITenbHOW pabOThl HCIIONB3YIOTCS METOAWYECKHE YKa3aHWS 110 OCBOCHHUIO
JVCLMTUTMHBL U U3/1aHUS U3 CIIMCKA MPUBEICHHON HIKE OCHOBHOM U JONOJHUTEIBHOMN JTUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nmianupyercs.

4.1.2.6. IlpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He nianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS

YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Tpynoem- Ipakru- | JlaGopa- Beero Popma
Jlek- Koucyab- (KOHTAK- NPOMEKYTOYHOTO
KOCTb, qyecKue TOPHBbIE KonT- CPC,
Cemectp umu, Taums, THast KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PaboThI, poJib,uac. qac.
qac. gac. padora), 3a4., 3a4. C 01I.)
(91 8 yac. yac.
qac.
6 216/6 4 4 8 2 0,6 18,6 188,75 Ik3.(8,65)
Hroro | 216/6 4 4 8 2 0,6 18,6 188,75 8,65
4.2.1. CTpyKTypa IMCHUNINHBI
KonrakTtHas padota
oOyJaroiuxcsi ¢ <
MeAarorndecKuM padOTHUKOM &
Q dopma TexyIero
= KOHTPOJIA
o S| 2| = 3 CIIEBAEMOCTH
& s| 2] 2 s y
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1 Oco0eHHOCTH aTOMHO- 6 | 2 50 TeCT
KPUCTATIIECKOTO
CTpOCHHUSI.
Kpucrammm3zanus
MeTaI0B. MeToIbI
WCCJICTOBAHMS
2 | OOmias TeopHs CIUTABOB. 6 26 TeCT
Crpoenue,
KPUCTAILTU3AIUS U
CBOICTBa CIIJIABOB.
JlnarpaMMsl COCTOSIHMSL.
3 XKenesoyrnepoaucroie 6 4 24 OTUET 10
cruiaBbl. Jluarpamma nmabopaTtopHoit
COCTOSIHUS JK€JIe30- pabote, TecT
yriepoa. Cramu. YUyryHsl.
Crpoenue, CBOICTBa,
KJaccuukanms u
MapKUpPOBKa CTalel u
JYT'YHOB.
4 Buaer repmuueckoit 6 24 TECT
00paboTKH METAJIIOB.
TexHonornueckue
0COOEHHOCTH U
BO3MO>KHOCTH OT)KHTa,
HOPMAaJIH3AIUH, 3aKAITKU 1




OTITyCKa.

S) XHUMHKO-TEPMHUYECKAs 6 24 TECT
00paboTKa cTaiu,
[IEMEHTaIHS,
a30THPOBaHUE,
HUTPOLIEMEHTALIUS U
nuddy3nonHas
MeTaJUIM3aLus

6 Kounctpykunonnsie 6 | 2| 2 16 TeCT
MaTepHuabl.
JlernpoBaHHBIE CTAJIH.
HNHcTpyMeHTalIbHBIE
cranu. TBep/ple CIJIaBbl.
CBepxTBepabie
MaTepuabl.
KopposuonHocroiikue
CTaJI U CILIABBI.
2Kaponpounsie cruiaBbl 1

CTaJIH.
7 LIBeTHBIC METAILIBI U 6 2 |4 16 OTYET 1O
CIJIaBBI HA X OCHOBE. nabopaTopHOI
TuTaH U ero CIUIaBbI. paboTe, TecT

AJIFOMHUHHUU U €T0 CIJIaBEL.
Maraui 1 ero crjaBbl.
Menp u ero crjaBbl.

8 Kommo3ummnonnsie 6 8,75 TECT
MaTepUabl.
Hewmerammueckne
MaTepHAIBL.
Bcero 3a cemectp 216 4 | 4 | 8 | + 2 |0,61|188,75 JK3.(8,65)
Hroro 216 | 4 | 4 | 8 2 |0,6|188,75 8,65

4.2.2. CogepskaHue TUCUMILIMHBI
4.2.2.1. IlepeyeHnb JeKUM

Cemectp 6
Paszoen 1. Ocobennocmu amomno-kpucmaniuyecko2o cmpoenus. Kpucmannuzayua memannos.
Memoowt uccnedosanus
Jlexnus 1.

Mertannnaeckue Matepuansl O0Imas Teopus CruiaBoB. JKene30yriaepoaucThie CrijiaBbl. Buas
TEPMUYECKON 00pabOTKH METAITOB. XUMHUKO-TepMUUECcKast 00paboTka cranu (2 yaca).
Pasoen 6. Koncmpyxkyuonnvie mamepuanel. Jlecupoganuvie cmanu. MucmpymenmanvHvle Cmanu.
Teepouvie cnnagvl. Ceepxmeepovie mamepuanvl. Koppozuonnocmotikue cmanu u cniagul.
Kaponpounvle cnnasvl u cmanu.
Jlexnusa 2.

Koncrpykunonnsie Mmatepuainsl. [[BeTHbIE METaJUIBI U CIIJIaBBI HA X OCHOBE.
Hemeramnmueckue matepuanbl. KomMmo3unnonHbIe MaTepuais (2 Jaca).



4.2.2.2. IllepeyeHb NPAKTHYECKUX 3AHATUH

Cemectp 6
Pazoen 6. Koncmpykyuonunvie mamepuanwl. Jlecuposanuvle cmanu. Uncmpymenmanvhvie cman.
Tsepovie cnaaswvl. Ceepxmeepovie mamepuansl. Kopposuonnocmoiikue cmanu u cniagul.
Kaponpounvle cnnagel u cmanu.
IIpakTuyeckoe 3ansitue 1.

HccnenoBanne MUKpOCTPYKTYPHI JIETUPOBAHHBIX cTanei (2 yaca).
Paszoen 7. Lleemnvie memannvl u cniaevl Ha ux ocnoge. Tuman u e2o cnnasvl. Anromunuii u e2o
cnaasvl. Maznuil u e2o cnnaswi. Meow u e2o cniagoi.
IIpakTuyeckoe 3ansitue 2.

HccnenoBanne MUKpOCTPYKTYpHI JJaTyHU, CUITyMHUHA, OpoH3bI (2 yaca).

4.2.2.3. IlepeueHnb 1a00paTOPHBIX PadoT

Cemectp 6
Pazoen 1. XKenesoyenepooucmeie cnaaswi. [uazpamma cocmosinus sxcenezo-yenepoo. Cmanu.
Yyeynvl. Cmpoerue, c60UCmea, KIACCUGuUKayus u MApKUpo8Ka cmaeti U 4y2yHos.
JlabopaTopnas 1.

MukpocTpyKTypa 4yryHoB (4 4aca).
Pasoen 2. [[eemnvie memanivl u cniagvl Ha ux ocHose. Tumar u e2o cniasvl. ATOMUHULL U €20
cnaaevl. Maenuii u eco cnnasvl. Meob u e2o cniagul.
JlabopaTopnas 2.

Bnusiaue Tepmudeckoit 00pabOTKH Ha CTPYKTYPY U CBOMCTBA YIIIEPOIUCTOM cTanu (4 vaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE o0eceyeHre CAMOCTOATEIbHOM

padoThI

[lepedyeHb TeM, BEBIHECEHHBIX HAa CAMOCTOSTEIBHOE U3YYCHHUE!

1. Iuddy3nonnsie u 6e3au¢dy3nOHHBIE IPEBPAILICHUS B CTAIAX.

2. epopmarnus u pazpyuieHue. MexaHu3M IpoIecCoB.

3. MexaHuueckue CBOICTBa MaTepHasoB.

4. CriocoObI YITPOUHEHUSI METAJIJIOB | CILJIABOB.

5. BiusiHue nerupyromux 3JeMEHTOB Ha NMPEeBpallleHus], CTPYKTYpY U CBOMCTBa cTaseil.

6. XuMuko-TepMuieckas oopaboTka.

7. ABTOMaTHbIE, IIAPUKOIOIIIMITHUKOBBIE U MIPYKUHHO-PECCOPHBIE CTAJIH.

8. [loBepxHocTHas 3akanka TBY.

9. HCTpyMEHTAIBHBIE CTAIN JIJISI H3MEPUTEITHLHOTO HHCTPYMEHTA.

10. MuHepanokepaMu4eckue U KepaMHUKO-MeTaJUINYeCKHe MaTepHaIbl.

11. AaTHdpuKIHOHHBIE MaTeprabl (0a00UTHI, OPOH3bI, KOMIIO3UIIMOHHBIE MAaTEPUAIIbI).

12. MapreHcuTHOE IpeBpaileHue B ctainsax. O6paboTka X01040M.

13. lITamnoBbIe cTaiy.

14. TIpyunHBl BOSHUKHOBEHHSI BHYTPEHHUX HAPSHKEHUN IPU TepMHUUECKOi 00paboTKe.

15. Tepmo-Mexanunueckas 00paboTKa cTayei.

16. BnusiHue Jerupyromux 1eMEHTOB Ha MapTEHCUTHOE MTPEeBpaIlleHHe U KOJTUYECTBO
OCTAaTOYHOTO ayCTEHUTA.

17. Hemeraminueckue MaTepuaisl (Kjed, KpacKu, TEPMETHKH).

18. Marepuaiibl aOpa3suBHBIX HHCTPYMEHTOB.

19. KoMno3uuuoHHbIe MaTEpUabL.

20. BausiHue Nerupyrommux 3JI€MEHTOB Ha MPEBPAIEHUE TTPU OTIYCKE 3aKAJICHHOM CTaju.

Jns caMOCTOSTENTbHONM paboOThl MCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JVICIIATUTMHBI U U31aHUS U3 CIIMCKA TIPUBEICHHON HIKE OCHOBHOM U JIOTIOJHUTEBHOW JTUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. Bapuanrt 1: 1). Ctans 10xn. 2). Kakue TpeboBaHus NpeIbaBIsSIOT K pacyeTam Jyis
U3rOTOBJIEHHS NOAMMIHUKOB? Kakye NpUMEHSIOT CTalll U KaKOB METOJ{ UX YIIPOUHEHHs?.



2. Bapuant 2: 1).Crans 45. 2). Kakyo tepmudeckyto 06padbotky npoxoast cramu 40X, 40XH
1 30XT'CA nns obecrieueHust BBICOKOW KOHCTPYKITMOHHOM MPOYHOCTH?.

3. Bapuanr 3: 1). Crainb 50. 2). Kakue cranu oTHOCATCA K HU3KOJerupoBaHHbIM? ['1e nx
MPUMEHSIIOT, KAKUE CYIIECTBYIOT METOJIbI UX YIPOUHEHHUS?.

4. Bapuant 4: 1). Crans 65I'. 2). Kakue yriaepoauctbie cTajim 0OBIYHOTO KaueCTBa MOKHO
MPUMEHSTH JUIsl KOHCTPYKLIMN U IeTajeil MalliH, MoABepraéMbIX CBApKe WM YIPOUYHIEMbIX
TEPMUYECKOI 00paboTKOM?.

5. Bapuant 5: 1). Crane 08km. 2). YKaXuTe METANIOBETICCKUEC MTYTH YIydIICHUS
00pabaTbIBaeMOCTH pe3aHueM?.

6. Bapuanrt 6: 1). Cranip Y12A. 2). Kakum TpeO0OBaHUSM JIOJDKHBI OTBEYATh YIy4IllaeMbIe
ctann? HazoBuTe Mapku 3THUX CTaJIEH.

7. Bapuanrt 7: 1).Ctanp 30. 2). Kakue TpeboBaHUS IPEABSBISAIOTCS K MPY)KUHHBIM CTAIAM?
HasoBute mapku 3TuX cranei.

8. Bapuanr 8: 1). Crane 18 XI'T. 2). Kakue crany npuMeHSIOTCS A1 JeTalei, padoTaroImmx
B OKHUCIIUTEIBHBIX U JPYTUX arpeccuBHbIX cpeaax? HazoBute mapku 3TUX crajieil.

9. Bapuanrt 9: 1). Ctane X18H10T. 2). Korga u u1g 4ero UConb3yrT )KaporpoYHbIe CIIaBbI
Ha HUKEJIEBON OCHOBE?.

4.2.2.6. llpumepHBbIii NepeyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He mianupyercs.



4.3 ®opma 00yUeHHUsI: 3209HAS

YpoBeHb 6a30Boro o0pazoBaHus: cpeHee NPodheCcCHOHANBHOE.

Cpox o0y4eHus 3r 6Mm.
Beero Ilepeat- ®opma
Tpynoem- Tex- Hpakru- | Jlagopa- Komeviis- (KonTaK- TecTa- NpOMeKy-
KOCTb, YyecKue TOpPHbIE ¥ Kont- CPC, s TOYHOI 0
Cemectp 10711 TaNus, THast
qac./ 3a4. yac 3aHATHUS, | padoThI, uac poJib,uac. aGora). gac. KOHTPOJIS
ef. : qac. qac. ) p uac > (3K3., 3a4.,
: 3a4. € OIl.)
3 216/ 6 6 4 8 3 0,6 216 | 41,75 | 144 | OKk3.(8,65)
Hroro | 216/6 6 4 8 3 0,6 216 |[41,75| 144 8,65
4.3.1. CTpyKTypa QM CHUNINHBI
KoHnrakTHas pabora
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1 OCO0EHHOCTH aTOMHO- 3 |2 6 TECT
KPUCTAJUIMYECKOTO
crpoenusd. Kpucrannmzamus
METAJLIOB. MeTobI
HUCCIICIOBAHUS
2 OO01mast Teopus CIJIaBOB. 3 6 TeCT
CtpoeHue, KpucTau3anus
U CBOICTBA CILJIaBOB.
JlmarpaMMsl COCTOSIHMSL.
3 Kenesoyrnepoaucteie 3 6 TECT
criaBbl. Jlnarpamma
COCTOSIHUSI KEJIe30-
yraepoa. Cranu. YyryHsl.
CtpoeHue, CBOMCTBA,
KIaccupUKanus u
MapKUPOBKA CTAJIEH 1
YYT'YHOB.
4 Buer Tepmuyeckoit 3 2 6 TECT
00paboTKK METAJIIOB.
TexHoJIornYecKHne




O0COOCHHOCTH H
BO3MOKHOCTH OTKHTa,
HOpPMAaJTM3aIuH, 3aKaIKH 1
OTITyCKa.

5 XHUMHKO-TepMHUYECKas 3 6 TeCT
obOpaboTka cranmy,
[EMEHTAIHS,
a30THPOBaHUE,
HUTPOILIEMEHTAIINS U
g py3noHHas
MeETaJUTA3aIUs

6 KoncTpykinonHbie 3 2|4 4 OTYET 110
MaTepuaibl. JlerupoBaHHbIE nabopaTopHOI
ctanu. UlHCTpyMeHTanbHbIe pabote, TecT
cranu. TBep/ple CIJIaBbl.
CBepxTBep/ple MaTepUaIIbl.
Koppozuonnocroiikue
CTaJI U CILIABBI.
KaponpouHsie cruiaBbl 1

CTaJy.

7 LIBeTHBIC METAIUIBI U 3 2 | 4 ) OTUET 10
CILIaBBI HA UX OCHOBE. J1abopaToOpHOit
TuTaH U ero CIuIaBHL. pabote, TecT

AJIIOMUHHUHA U €r0 CILIABEIL.
Maraui 1 ero crJjaBbl.
Menap U €ro CrjaBhbl.

8 KommnosunmonHsle 3 2 2,75 TeCcT
MaTepUabl.
Hemerannuueckue
MaTepHATBL.
Bcero 3a cemectp 72 1 6 | 4| 8| + 3 10,6]41,75 DK3.(8,65)
Hroro 72 | 6 | 4|8 3 10,6|41,75 8,65
Hroro ¢ nepearrecranyeit 216

4.3.2. CogepkaHue TUCUMILIMHBI
4.3.2.1. IlepeuyeHn JieKuMi

Cemectp 3
Paszoen 1. Ocobennocmu amomuo-kpucmaniuyecko2o cmpoenus. Kpucmannuzayus memannos.
Memoow uccnedosanus
Jlexknus 1.

Merammdeckne Marepuainbl. Kpucrammmsamnus metamuioB. O01mas Teopust CIIaBOB.
Kenesoyrnepoaucrslie cruiaBsl (2 yaca).
Pa3zoen 4. Buovi mepmuueckoti oopabomku memannos. Texnonocuuweckue ocooenHocmu u
B03MOACHOCIU OMACUSA, HOPMATUZAYUU, 3AKATKU U OMNYCKA.
Jlexnusa 2.

Bunsl Tepmuueckoii 00paboTku MeTauIoB. XUMUKO-TepMUYecKas o0padoTka ctaimu (2 yaca).
Paszoen 8. Komnosuyuonnvlie mamepuanvl. Hememannuueckue mamepuansi.
Jleknnus 3.

Konctpykunonnsie MaTepuaisl. JlerupoBanHbie cTainy. L[BeTHbIE METaITBI M CIUTaBBI HA MX
ocHoBe. Hemetamuueckue marepuaisl (2 yaca).



4.3.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH

Cemectp 3
Pazoen 6. Koncmpykyuonunvie mamepuanwl. Jlecuposanuvle cmanu. Uncmpymenmanvhvie cman.
Tsepovie cnaaswvl. Ceepxmeepovie mamepuansl. Kopposuonnocmoiikue cmanu u cniagul.
Kaponpounvle cnnagel u cmanu.
IIpakTuyeckoe 3ansitue 1.

HccnenoBanne MUKpOCTPYKTYPHI JIETUPOBAHHBIX cTanei (2 yaca).
Paszoen 7. Llgemnvie memannvl u cniagvl Ha ux ochoge. Tuman u e2o cniasvl. Anromunuii u e2o
cnaasvl. Maznuil u e2o cnnaswi. Meow u e2o cniagoi.
IIpakTuyeckoe 3ansitue 2.

HccnenoBanne MUKpOCTPYKTYpHI JJaTyHU, CUITyMHUHA, OpoH3bI (2 yaca).

4.3.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
Cemectp 3
Pasoen 1. Koncmpyxkyuonnvie mamepuanst. Jlecuposanuvie cmanu. Mucmpymenmanvhvie cmaiu.
Tsepovie cnnasvl. Ceepxmeepovie mamepuanvl. Kopposuonnocmotixue cmanu u cniasol.
JKaponpounvie cnnagvl u cmanu.
JlaGoparopnas 1.

Bnusiane repmMuueckoil 00pab0OTKU HA CTPYKTYPY U CBOWMCTBA YIIIEPOAUCTON CTaH (4 vaca).
Paszoen 2. Ueemﬂble MemaJulbl U CHIA6bl Ha ux ocHoge. Tumarn u e2o cnaaebl. AnMoMunull u e2o
cnaaevl. Maznuii u e2o cnnasvl. Meob u e2o cniagul.

Jlaboparopnasn 2.

MuxkpocTpyKTypa 4yryHoB (4 4aca).

4.3.2.4. llepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIedyeHUe CAMOCTOSATEIbHOM

padoThI
IlepeueHb TeM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
. Auddy3nonnsie u 6e311¢pGy3noHHbIE IPEBPAILEHUS B CTAISX.
. Hedopmarus u pazpyuieHre. MexaHu3M MpoIeccoB.
. MexaHn4eckue CBOMCTBa MaTEPUAJIOB.
. CriocoObl ynmpoyHEeHHs: METAJIOB U CIIABOB.
. BnusiHue nerupyromux 3J1eMEeHTOB Ha MPEBPALEHUs], CTPYKTYPY U CBOWCTBa CTaJeH.
. XMMHKO-TepMHuecKas 0opaboTka.
. ABTOMaTHbIE, IAPUKOIIOAIIUITHUKOBBIE U IPY>KMHHO-PECCOPHBIE CTANIH.
. [ToBepxHocTHas 3akainka TBY.
9. MHCTpyMEHTANIBHBIE CTAIM JUISl U3MEPUTENBHOIO HHCTPYMEHTA.
10. MuHepanokepaMruuecKie U KepaMUKO-METAJUINYECKUE MaTepUabl.
11. AT pUKLINOHHBIE MaTepHalibl (0a00UTHI, OPOH3bI, KOMITIO3UIIMOHHBIE MATEPUAIIBI).
12. MapreHcuTHOE npeBpaiieHne B crainsiax. O0padoTka X0I0A0M.
13. llITamnoBbIe cTaH.
14. IlprunHbl BOBHUKHOBEHUS! BHYTPEHHUX HANPSDKEHUHN IIPU TEPMUYECKOM 00paboTKe.
15. Tepmo-MexaHndeckas o0paboTKa cTajei.
16. BiiusiHME IErMPYIONINX 3JIEMEHTOB HA MAPTEHCUTHOE MPEBPAILLEHUE U KOJTUYECTBO
OCTaTOYHOI'0 ayCTEHUTA.
17. Hemeramuinueckue MaTepuaibl (Ki1ei, KpacKu, TEPMETHKH).
18. Matepuaisl abpa3uBHBIX HHCTPYMEHTOB.
19. KoMIIO3UIIMOHHBIE MAaTEPUAIIBI.
20. BausiHuE NErUpyOIKX 3JEMEHTOB Ha IIPEBPAIIEHNE TP OTITYCKE 3aKAJIEHHOM CTalH.
Jlis  caMoCTOSITENNbHOM pPAa0OThl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLIUIUINHBI U N3/IaHUS U3 CIMCKA MPUBEJECHHON HU)KE OCHOBHOM U JIOIIOJHUTENIBHOM JINTEPATYPHI.

03N N kW~

4.3.2.5. IlepeueHb TeM KOHTPOJILHBIX padoT, pedepartos, TP, PI'P, PIIP
1. Bapuant 1: 1). Crans 10km. 2). Kakue TpeGoBaHus MpeABbSBIAIOT K pacyeTaM st
U3rOTOBJICHUSI MOMMUITHUKOB? Kakue NpuMEeHSIOT CTajli U KaKOB METOJ UX YIIPOUHEHHUsA?.



2. Bapuant 2: 1).Crans 45. 2). Kakyro tepmudeckyto 006padoTtky nmpoxoast ctanmu 40X, 40XH
1 30XT'CA nns obecrieueHust BBICOKOW KOHCTPYKITMOHHOM MPOYHOCTH?.

3. Bapuanr 3: 1). Crainb 50. 2). Kakue cranu oTHOCATCA K HU3KOJerupoBaHHbIM? ['1e nx
MPUMEHSIIOT, KAKUE CYIIECTBYIOT METO/IbI UX YIIPOYHEHUS?.

4. Bapuant 4: 1). Crans 65I'. 2). Kakue yriaepoaucteie cTaau 0OOBIYHOTO KaueCTBa MOKHO
MPUMEHSTH JUIsl KOHCTPYKLIMN U IeTajeil MalliH, MoABepraéMbIX CBApKe WM YIPOUYHIEMbIX
TEPMUYECKOI 00paboTKOM?.

5. Bapuant 5: 1). Cranp 08km. 2). YKaKuTe METaUIOBETYECKHUE ITYTH YITYUIICHHS
00pabaTbIBaeMOCTH pe3aHueM?.

6. Bapuanrt 6: 1). Cranip Y12A. 2). Kakum TpeO0OBaHUSM JIOJDKHBI OTBEYATh YIy4IllaeMbIe
ctann? HazoBuTe Mapku 3THUX CTaJIEH.

7. Bapuanrt 7: 1).Ctanp 30. 2). Kakue TpeboBaHUS IPEABSBISAIOTCS K MPY)KUHHBIM CTAIAM?
HasoBute mapku 3TuX cranei.

8. Bapuanr 8: 1). Crane 18 XI'T. 2). Kakue crany npuMeHSIOTCS I JeTaIei, padoTaroImmux
B OKHUCIIUTEIBHBIX U JPYTUX arpeccUBHbIX cpefax? HazoBurte mMapku 3TUX cTajiel.

9. Bapuanrt 9: 1). Ctane X18H10T. 2). Korga u u1g 4ero UConb3yrT )KaporpoYHbIe CIIaBbI
Ha HUKEJIEBON OCHOBE?.

4.3.2.6. [IpumepHbIi IepevyeHb TeM KYPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

[Ipn oCBOEHMHU NHUCUUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE COYETAHUS BUJOB YUeOHON paboThI
¢ MeTofamMu U (popMaMH aKTHUBHU3ALUU MO3HABATEIHLHOM NESTEIBLHOCTH CTYICHTOB AJSl JOCTHKCHUS
3aIlJIJAHUPOBAHHBIX PE3YJIbTATOB OOYYEHHS W pealn3aluyd KOMIIETEHTHOCTHOTO Tmonaxoxa. B
mpolecce M3y4YeHUs AUCUUIUIMHBI TPUMEHSETCS KOHTAKTHAs TEXHOJIOTUS TMpernojaBaHus (3a
UCKJIIIOYEHUEM  CaMOCTOSITEJIbBHO  M3y4yaeMbIX CTyAeHTamMu BompocoB). Ilpu mnpoBeaenun
7a00paToOpHbIX PAa0OT NPUMEHSIOTCS WMUTAIMOHHBIA WM CUMYJSIUMOHHBIA TMOAXOMA, KOTJa
npernojaBaresieM pa3oupaercss Ha KOHKPETHOM NpUMepe MpoOaeMHasi CUTYyallusl, BCE IIaru peleHus
3a/la4ll CTYJCHTaM JEMOHCTPUPYIOTCA MPH MOMOIIU MYIbTHMEIUHHON TEXHHKHU. 3aTeM CTYIEHTHI
CaMOCTOSITENIbHO PENIAlOT AHAJOTUYHbIE 3aJaHMUS.

Jlis  moCTHKEHUS TIOCTaBIEHHBIX IIeNiel MpernojaBaHusl JUCHUIUIMHBI  PEaTU3YIOTCS
CJIEIYIOIINE CPEJICTBA, CIIOCOOBI U OpraHU3alMOHHbBIE MEPOTIPUSATHS:

- U3y4eHHE TEOPETHUECKOro MarepHuaja IAUCLUUIUIMHBI Ha JIEKIHAX C HCHOJIb30BAHHUEM
KOMITHIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITENIbHOE M3YYEHHE TEOPETHYECKOro MarepHaja JAUCHUILUIMHBI ¢ UCHOJIb30BAHUEM
Internet-pecypcoB, uHbOpPMAIIMOHHBIX 0a3, METOIWYECKUX Pa3pabOTOK, CIENHUATBLHON y4yeOHOW U
HAYYHOU JIUTEepaTyphl;

- 3aKpeIUIeHHE TEOPETUUYECKOI0 MaTepHasa Ipy NPOBEACHUN NMPAKTUYECKUX U TAOOPaTOPHBIX
paboT ¢ HCHOJB30BAHHMEM YYEOHOIO W HAy4HOro OOOpYJOBaHUS U NPUOOPOB, BHINOIHEHHS
IpOoOJIEMHO-OPUEHTHPOBAHHBIX, TOMCKOBBIX, TBOPYECKHUX 3aaHUH.

6. OueHo4YHbIE CPeCTBA IJISl TEKYIEr0 KOHTPOJIA yCIIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTrreCralmm 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHATIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUU.

7. YueOHO-MeTOAuYecKOe U HHPOPpMAITMOHHOE o0ecnieuyeHHne JUCHUIIMHBI.
7.1. OcHoBHAas1 y4eOHO-MeTOAUYECKAS JUTEPATYPA MO JUCHUIIIMHE

1. Comnues, 1O. I1. MarepuanoBeaeHue crieuanbHbIX OTPAciel MalIMHOCTPOCHHUS : yueOHOe
nocobue / 0. II. Comnnes, B. FO. Ilupaitnen, C. A. Bonormkanuna ; mox pemakmueit 0. II.



Conanea. — Cankt-IlerepOypr : XUMU3 AT, 2022. — 784 c. — ISBN 978-5-93808-387-5. —
Texkcr : anextponnsii // LudpoBoit obpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122438.html (mara obpamenus: 16.12.2022). — Pexxum noctyna: amis
aBTOPH3HP. Mmosib3oBaTeneii - https://www.iprbookshop.ru/122438.html

2. Bapracos, H. P. MarepuanoBenenue : yuebnoe mocodome / H. P. Bapracos, M. M.
PankeBuy. — Mocksa, Bonorna : Unadpa-Urxenepus, 2022. — 208 ¢. — ISBN 978-5-9729-0946-9.
— Tekct : anexrponusiii // LudpoBoit odbpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124185.html (mata obparuenus: 28.09.2022). — Pexum mocTyma: s
aBTOPH3HP. Mmosib3oBaTeneit - https://www.iprbookshop.ru/124185.html

3. HWBannukoB, B. II. OcHoBml MarepuasioBeicHusA. KOHCTPpYKIIMOHHBIE MaTepHayibl M
TexHoJIoTuH : yueOHoe mocobue / B. II. IBanaukoB. — Mocksa, Bonoraa : Undpa-Uuxenepus,
2022. — 300 c. — ISBN 978-5-9729-1010-6. — Tekcr : osmekrponHbii // IludpoBoit
obpazoBatenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124240.html
(mara oOpamenus: 28.09.2022). — Pexum goctyma: Juisi  aBTOPU3HMP. TIOJIB30BATENCH -
https://www.iprbookshop.ru/124240.html

7.2. JIonoJIHUTEIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypa M0 AUCHUILINHE

1. MarepuasioBeieHHE U TEXHOJOTUSI KOHCTPYKLIMOHHBIX MaTepuaios : npakTukym ais CIIO
/ YO. II. Eropos, A. I'. barunckuii, B. I1. be36oponos [u np.] ; nox penakuueit E. I1. YunkoBa. —
CapatoB : IIpodoOpazoanme, 2021. — 121 c. — ISBN 978-5-4488-0930-9. — Tekct :
anekTpoHHbd // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/99929.html (mara oOpamenwms: 24.05.2022). — Pexxum goctyma: s
ABTOPH3HDP. 10JI30BaTeEIEN. - DOl: https://doi.org/10.23682/99929 -
https://www.iprbookshop.ru/99929.html

7.3. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYLLECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIINHE, BKJIYast
nepeyeHb MPOrpaMMHOIo odecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  mpolecce  MCIOJB3YIOTCS —~ MH(OPMAIMOHHBIE  TEXHOJOTHUH,
pealM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHON CETH MHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOANYECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYAaCTHMKOB 0Opa30BaTEJbHOIO Ipolecca 4Yepe3 JOKalIbHYI CETh
uHctuTyTa U IHTEepHET;

- IPEJ0CTaBIIEHHE CBEIEHUI O pe3ynbTaTax y4eOHOH NEeSTeTbHOCTH B 3JEKTPOHHOM JINYHOM
KaOuHeTe 00yJaromerocs.

WHpopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

— http://dic.academic.ru (CoBapu U 3HIKKIIONENNN);

— http://elibrary.ru (Hayunas snekrponHast 6ubanorexa);

— http://iprbookshop.ru (OnexTponnas 6ubauoTeyHast cuctema).

ITporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH

«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIUHBI
iprbookshop.ru
dic.academic.ru (CroBapu 1 SHIMKJIOTIETUH);
elibrary.ru (Hayunas snexktponHas 6ubanoreka);
iprbookshop.ru (QnexkTpoHHast GMOIMOTEUHAs CUCTEMA).
mivlgu.ru/iop



8. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCIUTINHBI
JleknmonHas ayauropus
TexHMYEeCKUMHU CpecTBaMU HE 000pya0oBaHa

JlaGoparopus MaTepuaaoBeIeHUsI U TEXHOJIOTUN KOHCTPYKIIMOHHBIX MaTEpHUajIoB

Muxkpockonsl MUM—7., HaGopel muM@oB [UIs MPOBEACHHUS JIAOOPATOPHBIX pPabOT, Medb
MydenpHasi, Korep MasTHUKOBBIN, TBepaomepsl Tuma TK-2; TBepaomepsl Tuna TII — 2; TBepaoMepsI
tuna THI — 2M, KOMIUIEKTS HarJISTHBIX TOCOOUH (T1aKaToB).

9. MeTozmqeclme YKa3aHusd 1o OCBOCHUIO JUCIUIIIINHbI

JUisi yCIIEIIHOTO OCBOCHHSI TEOPETHUECKOT0 Marepuana OOYYalolIUiics: 3HAKOMHUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOW JIMTEPATyphl; YTOUHSET y MPENoaBaTes,
KAaKUM JIOIOJHUTEIbHBIM IOCOOMSAM CIEIyeT OTAaTh IPENNOYTEHUE; BEAET KOHCHEKT JIEKIUH U
popabaThIBaeT JIGKLIMOHHBIM MaTepuall, MoJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU MOCOOUSIMH.

Ha mnpaktuyeckux 3aHATUAX IPOWJIEHHBIM TEOPETUYECKUM Marepuan IOAKpPEIUIIeTCs
pelIeHneM 3a7ad 10 OCHOBHBIM TEMaM JUCLIUIUINHBI.

Jlo BbIMOSHEHUs 1a0OpaTOPHBIX pabOT O00yYarOIIMKCS M3Y4aeT COOTBETCTBYIOLIMN pasiel
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMHUTCS C ONHCAHMEM 3aJaHUN JJIS BBIIOJHEHUS PalOThI,
BHUMATEJIBHO M3Y4aeT COACp)KaHUE W TOPSIOK MPOBENCHHS JabopaTopHoil padotel. IlomydeHHbie
pE3yJIbTaThl UCCIENOBAHUN CBOIATCS B OTYET U 3AILMMINAIOTCS 110 TPAIULMOHHONW METOAMKE B KJlacce
Ha TeKylleM JlabopatopHoM 3aHsATUU. HeoOXxoauMmblil TeopeTndeckuil Marepuall, UHIANBUIYaIbHOE
3aJlaHye, IIard BBIIOJHEHUs Ja0opaTOpHOM paboThl W TpeboBaHME K OTYETYy IPHUBEIEHBI B
METOAMYECKHX YKa3aHWAX, pa3MEIIEHHBIX Ha HWHPOPMAIMOHHO-00pAa30BaTEIbHOM IOpTaje
MHCTUTYTA.

CaMmocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JIMYHOCTH
OyAylIero crnenuanucTa, OHa INIAHUPYeTCsl 00yJaroIumces camocToaTenbHo. Kaxapiil oOydaronuiics
CaMOCTOSITENIbHO OIpEAEIIseT PEKUM CBOEH pabOThl U Mepy TpyZa, 3aTpayMBacMOro Ha OBJIAJICHUE
y4eOHBIM COJEp)KaHUEM JUCUUILIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO paboOTy U HU3yueHHe
pa3zenoB, BHIHOCUMBIX Ha CAMOCTOSATEIbHYIO paboTy, MO JIMYHOMY WHIMBUIYalIbHOMY IIJIaHy, B
3aBUCHMOCTH OT €r'0 MOArOTOBKH, BPEMEHH U IPYTUX YCIOBUMN.

dopma 3aAKITIOYHUTENBHOTO KOHTPOJS MPU MPOMEKYTOYHOM aTTecTaluu — 3K3aMeH. [[ns
IPOBEIEHUS IPOMEXKYTOUHOM aTTecTaly Mo AUCHUILINHE pa3paboTaHbl (HOHI OLEHOYHBIX CPEACTB
u OasIbHO-pEHTHHIOBasl CHUCTEMa OICHKHM Y4eOHOM JesTenbHOCTH CTyAeHTOB. OlleHKa IIo
JUCLUIUIMHE BBICTABISETCS B MH(OPMAIMOHHOW CHCTEME M HOCHT MHTEIPUPOBAHHBIN XapakTep,
YYHUTBIBAOIINM PE3YNIbTAThl OLICHUBAHUS Y4aCTHs CTYIECHTOB B ayJAMTOPHBIX 3aHATHAX, KauecTBa U
CBOEBPEMEHHOCTU BBINIOJIHEHUA 3aJaHUM B XOJ€ W3Y4YECHHMS JUCLUIUIMHBI U IIPOMEKYTOYHOHN
aTTeCTalUN.



[Iporpamma cocraBieHa B cooTBeTcTBUM c TpeboBanusamMu PI'OC BO mo HampaBieHHIO
15.03.02 Texnonocuueckue mawiunvl U 000pyooanue M TPOPWIIO TOATOTOBKU TexHonoeus u
060py006aHUe MAWUHOCMPOUMENLHO20 NPOU3BOOCTEA
Pabouyto nporpamMmmy coctaBui x.m.H., doyenm bapuros C.B.

[Mporpamma paccMoTpeHa u oio0peHa Ha 3acenanuu kapenpst TMC

nportokoi Ne 11 ot 15.05.2024 ropa.
3aenyromuii kadenpoit TMC Hwun A.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 21.05.2024 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
MarepuanoseneHue

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

Bomnpocs! k 1abopaTopHbIM paboTam:

JlabGopaTopHas padota Ne 1

1. Yro Takoe ¢peppuT, ayCTCHUT, IIEMEHTHT?

2. Hamumure 3BTEKTUYECKYIO U 3BTEKTOUIHYIO PEAKIIHH.

3. VkaxuTe ogHO(a3HbIe 00JIACTH HA TUarpaMMe COCTOSIHUSI.

4. Kakue Brbl 3HaeTe Keje30yriaepoaucThIe CIIaBbl?

JlaboparopHast pabora Ne 2

1. Kak Brusier rpaduT Ha MEXaHMYECKUE CBOMCTBA YyryHa?

2. J1nsg Kakux JeTajiell peKOMEHyeTCsl CEphIil UyryH?

3. Kakoii 4yryH peKoMeHIyeTcs ISl U3TOTOBIICHUS TOIIIUITHUKA CKOJIBKEHHSI, paboTaroIIero
B [1ap€ C YIIPOYHEHHBIM BajoM?

Temsbl asst yeTHOTO Ompoca:

Pelitunr-kontposus Ne 1

Oco0eHHOCTH aTOMHO-KPUCTAJUIMYECKOro crpoeHus. OOmas teopus cimiaBoB. CTpoeHue,
KpUCTAJJIM3alUsl U CBOICTBa cIiaBoB. J(MarpaMMbl coOCTOsIHMS cIuiaBoB. JKene3o-yriepoauctbie
cruaBbl. /luarpamma cocrtostHust kene3o-yriaepoa. Cranu. Knaccudukanus, mapkupoBka. UyryHsl.
CrpoeHnue, cBOWCTBa, KJIacCCU(PHUKALUI U MAPKUPOBKA YyT'YHOB.

Peiitunr-kontposs Ne 2

Buapl Tepmuueckoii 00paboTku MetaiuioB. OCHOBBI TEOPUM TEPMHUUECKON 00pabOTKH CTau.
XuMuKo-TepMuyeckass o0paboTka cTanu (LeMEeHTalus, a30THPOBAaHUE, HUTPOLIEMEHTAIUS W
mupdy3nonHas  meraumu3anus). KOHCTpyKIMOHHBIE — MaTepuasibl. JlermpoBaHHBIE — CTalu.
Koppo3noHHOCTOWKHE CTallH U CIUIABHI.

Peittunr-kontposs Ne 3

XKaponpounsle cTamm U cmiaBbl. VIHCTpyMeHTanbHble cTanud. TBepible  CIUIaBBI.
CepxTBepaple MaTepuaibl. lIBeTHble MeTaulbl M CIUIaBbl Ha HMX OCHOBE. KOMIO3MIIMOHHBIE
MmarepHaibl. Marepuaisl MOPOIIKOBOM MeTanmnypruu. Hemerannnueckue marepuaisl (IU1IaCTMACCHI,
pe3uHa, CTEKJIO).

Oo6u1ee pacnpeneseHne 6ajJI0B TEKYIIEr0 KOHTPOJISI IO BUAAM y4eOHBIX PadoT Jisi CTY/IeHTOB

Ycraslit onpoc 15 Bonpocos,

PeliTunr-kouTpois 1 OIIpOC IO JIAOOPaTOPHBIM Jo 15 6annos
pabotam
VYerubiit onpoc 15 Bonpocos,
PelTuHr-KOHTpOIH 2 OIIPOC 1O JIAOOPATOPHBIM Jo 15 Ganos
pabotam
VYerubiit onpoc 15 Bonpocos,
PeliTunr-koHTpOs 3 OIIPOC MO JIAOOPATOPHBIM Jo 15 Ganos
pabotam
Hocemenue sansrui Bceex zansTuii Jlo 5 GammoB
CTYJCHTOM
JlomomHUTENHHBIE OaIITBI 3a aKTUBHOCTH Ha JICKIIMOHHBIX Jo 5 Gaos
(OonycCHI) U JJaOOPATOPHBIX 3aHATHUSIX
BrinosiHeHue cemMecTpoBOro
IJTaHa CAaMOCTOSITEIbHOM YcrHbIi onpoc Jlo 5 6anmoB

paboThI




2. IIpome:kyTOUHAS aTTeCTAIUA MO AUCHUIINHE
IlepeyeHb BONMPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJIMYMH)
https://www.mivlgu.ru/iop/question/edit.php?courseid=2363

MeToauuyecKue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOUHCAYPLI OLICHUBAHUA

Pe3y.]IBTaTOM TCCTUPOBAHUA  ABJACTCA  IMPOLCHT IIPAaBUJIBHBIX OTBETOB, C YUCTOM
HHIUBUAYAJIBHOI'O CEMECTPOBOI'O peﬁTHHFa CTyaACHTa q)OpMI/IpyeTCH OK3aMCHAallMOHHAas OILICHKA.

MaxkcumanbsHasi cymMmMa 6ayuioB, Habupaemasi CTYACHTOM 1o aucuuiuiiHe pasHa 100.

Ouenka | OueHka o mKaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oarax KOMRnemeHuyuil
bonee | «OTnnuHO» CopepxaHue Kypca OCBOCHO Buicokuii yposenn
80 MOJIHOCTHI0, 0€3 MpoOeIIoB,

HEOOXO0IUMBIC TIPAKTHYCCKAEC HABBIKU
pabOThI C OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
IPEIYCMOTPEHHBIC IPOTPAMMOA
0o0y4eHus1 yueOHbIC 3aJaHUs
BBIITOJIHEHBI, KAY€CTBO X
BBITTOJIHEHHMS OLICHEHO YHCIIOM
0ay0B, OJIM3KUM K MAaKCUMAIbHOMY

66-80 | «Xopomo» CopepxaHne Kypca OCBOCHO Ilpoosunymoutii
MOJTHOCTHIO, 06€3 TTPOo0eoB, yposeHb
HEKOTOpbIE NPAKTUYECKHUE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPHUAIIOM
c(OpMHPOBAHBI HEAOCTATOYHO, BCE
MIpEAYCMOTPEHHBIE TPOTPAMMOM
o0y4yeHHs yueOHbIe 3aJJaHUs
BBITTOJIHEHBI, KAYECTBO BBIITOJITHCHU A
HU OJIHOTO U3 HUX HE OL[EHEHO
MHUHHUMAJIBbHBIM YHCJIIOM 6aJ'IJ'IOB,
HEKOTOpbIE BUBI 3a/1aHUM
BBITIOJIHEHEI C OITHOKaMH




50-65 | «YmoBIETBOPHUTEIBHOY ConaeprxaHue Kypca OCBOEHO Ilopozoeuwlit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XOAMMBIE TIPAKTUYECKHE HABBIKU
paboThI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPEITYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIE M3
BBITIOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
CoJIepKatT OMMOKH

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/IMMbI€ PAKTUUYECKUE HABBIKU | chopmuposanst
paboThI HE CHOPMHUPOBAHBI,
BBIIIOJIHEHHbIC YUE€OHbIE 3alaHUs
CoJIepIKaT TpyObIe OMMOKH

3. 3aganus B TecTOBOM (popMe 1O JUCHMILIUHE
IIpumepsl 3anaHmii:
HarpeB m3zmenust 10 OmMpenereHHON TeMIepaTypbl, BBIACP)KKA IMPH STOW TEMIIEpaTyphl U
MEJIJICHHOE OXJIKICHHUE, 3TO
1).3akanka
2).Hopmanu3anus
3).01xur

CrocoOHOCTh METaIOB CONPOTHUBIIATHCS BJIABIMBAHWIO B HHUX Kakoro Jnubo Tena,
Ha3bIBACTCS:

1).TBepnocTbio

2).I1lnacTuyHOCTHIO

3).Yupyroctsio

Kakue oTpunartenpHble CTOPOHBI HMMEET CTajlb Y8 Kak Marepuan sl H3TOTOBICHUS
MHCTPYMEHTOB ceueHreM 20 MM C TOUKH 3pEHUS TEXHOJIOTHYECKUX CBOMCTB?

1) BECbMa UYBCTBHUTEIbHA K IMEpErpeBy, MNpH HUIU(POBAHUM BO3MOXKHO CHUKEHUE
TBEPJIOCTH; TPEOYeT 3aKaJKu B BOJIC; BOZMOXKHBI AeopMariis u 00pa3oBaHUE 3aKATIOUHBIX TPEIIHH
2) o0najaer miI0xoi 0o6pabdaTkIBAEMOCTbIO, YYBCTBUTEIbHA K IITM(OBOUHBIM TPELIMHAM,

CKJIOHHA K [TEpPETpeBy

Ilonupii MEPCUCHb TECTOBBIX 3a,Z[aHI/II71 C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCIICH B Oanke
BOIIPOCOB ~ Ha  MH(GOPMalMOHHO-00pa30oBaTeIbHOM  MOpTaje€  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2363

OHCHKa PACCUUTBIBACTCA KaK IMPOUCHT IMPAaBHJIBHO BBIMMOJTHECHHBIX TCCTOBBIX 3a)1aH1/1171 n3 ux
oO1mero yucia.



