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1. IEJIM Y1 3AJJAYM JUCHMUILINHBI

Jucuummza «L{BeTHas MeTaIyprus» paccMaTpUBaeT COBPEMEHHBIE TEXHOJIOTUU TIPOMBIII-
JIEHHOT'O ITPOU3BO/ICTBA U3 PYJHOIO CBIPbs TAKUX L[BETHBIX METAJUIOB, KaK: Me/lb, HUKEJb, AIIOMHU-
HUM, TUTaH U MarHui.

Hesab IMCHUIVIMHBI - U3YYEHNE COBPEMEHHBIX MPOMBIIIUIEHHBIX CITIOCOOOB MPOU3BOJCTBA U3
PYIHOTO CBIPbS TaKUX I[BETHBIX METAJUIOB, KaK: Me/b, HUKEJb, ATIOMUHUI, TATAH U MarHUM.

3agaum u3ydyeHus IMCUMILIMHBI — [TOJIy4YCHHE 3HAaHUM 00X 3aKOHOMEPHOCTEH MOBEIEHUS
[[BETHBIX METAJUIOB B IPHUPOIHBIX YCIOBHSIX, 3HAHUE OCHOBHBIX CIIOCOOOB MEepepadOTKH CHIPhS U
BBIJICJIEHUS] METAJIJIOB TEXHUYECKON YUCTOTHI

B pe3ynbrare ocBOE€HUS TUCLUUILIMHBI CTYACHT JOJIKEH;

3HamMb: OCHOBHBIE IIPUHIIMITBI 0OOTAIIEHUS Pyl LIBETHBIX METAUIOB; KJIACCU(PUKALINIO U
MapKUpPOBKY ILIBETHBIE METAJIJIOB U UX CILJIaBOB; OCHOBHBIE TEXHOJIOIMUYECKNE CXEMBI IPOU3BOACTBA
TaKUX LBETHBIX METAJUIOB KaK: M€[b, HUKEb, AIIOMUHUI, TATAH U MarHUii; OCHOBHOE
00opy0BaHuUE JUISl TPOU3BOICTBA MEIU, HUKEIS, ATFOMUHUS, THTAHA U MarHUS;, TPUHIUIIBI paOOTHI
TEXHOJIOTUYECKOT0 000Py10BaHMsl, UCIIOIB3YEMOTO B IIBETHON METAJIIypruu; TpeOOBaHMUs,
NpeIbABISEMbIE K 3TUM IIBETHBIM METAJUIaM MPH U3TOTOBJICHUH U3 HUX JIeTajeil 000py10BaHuUS;

Ymems: onpenensTb CpeIHUN XMMUUYECKHH COCTaB M OCHOBHBIE TEXHOJIOIMUYECKHE
CBOMCTBA 3TUX LIBETHBIX METAJIJIOB U X CILIABOB UCXOMs U3 MAPKUPOBKU; ONHUCATh OCHOBHBIE
TEXHOJIOTUYECKUE TepeIeNbl, UCIOIb3yEMbIE IIPU IPOU3BOJICTBE MEAM, HUKEIS, ATFOMUHMSL, TUTaHA
U MarHusi, yYUTHIBaTh MPHU BEIOOPE TEXHOJIOTUU BOIIPOCHI OXPAHBI OKPYKAIOLICH CPEIbl.

énaoems. METOJUKON BEIOOpA ONTHUMAIBHOM CXEMBI IepepabOTKH MUHEPATIBLHOIO ChIPbS,
JUISL IOJTyYEeHHUSI MEeJIU, HUKEJISl, ATFOMUHUS, TUTAHA U MarHusi TEXHUYECKON YMCTOTHI; IPUHIUIIAMU
BbI0OpA OCHOBHOTO U BCIIOMOTaTeIbHOI0 000PYA0BaHUS JUIsl BHIOPAHHOM TEXHOJIOTUH MOJTyYEHHUS
LIBETHBIX METAJIJIOB.

Ilepeuncnennble pe3ynbTaThl 00yUSHHUs ABISIOTCS OCHOBOM 11 (POPMHUPOBAHUS
CIIENYIOIINX KOMIIETCHIIUMN:

OIIK-6. CiocobeH mpuHUMAaTh 0OOCHOBaHHBIC TEXHUYECKHUE PEIICHUS B
npodecCHOHATBLHOM 1eATeNbHOCTH, BEIONPaTh 3P PeKTUBHBIE U Oe30MacHbIe TEXHUYECKHE CPEACTBA
U TEXHOJIOTUU

2. MECTO JJUCIIUILJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMME

JucuumnuHa «[[BeTHas MeTauTyprus» OTHOCHTCS K o0s3arenbHol yacTu biioka 1 nuciun-
JuH (MoyIel) yaeOHOro IiaHa.

bazupyercst Ha 3HaHMIX, YMEHHUSX U HaBBIKaX, KOTOPBIC CTYAEHT MPUOOPEN MPU OCBOSHUU
MpEIIIeCTBYIOIUX JUCIMIUIMH: BBICIIAsi MaTeMaTHKa, (U3UKa, XUMUS, SKOJOTHS, TEIUIOTEXHUKA,
dbusnyeckas XuMus, BBEICHUE B CIEIIMAILHOCTh, HAUepTaTeIbHAs TEOMETPHsI, MH)XCHEPHAs U KOM-
nbploTepHast rpaduka, TeOpeTUuYecKas MeXaHuKa, TeIUIOTEXHUKA, (pru3rueckas XuMusl.

3HaHMs, YMEHUS U HABBIKU PEATU3YIOTCS CTYIEHTOM MPU OOYYCHHUU CIEAYIOUINX IUCIUTI-
JIMH: JIUTEMHOE MPOU3BOACTBO, METONBI M CPEACTBA KOHTPOJs B MeTaurypruu, OCHOBBI OXpPaHbI
Tpyla, ABTOMaTHU3alMs MPOU3BOJICTBA B METAJUTYPIHH, a Takxe npu BoinonHenn HUP. Kpome To-
ro, 3HaHUS, YMEHUS U HaBBIKU, TPHUOOPETEHHBIE TPH OCBOCHUH JIaHHOM JTUCHUIUIMHBI, pealu3yloTcs
IIPU NPOXOKIACHUU MPOU3BOACTBEHHOW U IPEAIUIIIIOMHOM IMPAKTHUK, IOCYJAaPCTBEHHON UTOIOBOM
aTTecTallly MPHU BBINOJHEHUHM M 3alIUTE BBITYCKHOW KBadu(pUKaMOHHONW paboThl OakajiaBpa, a
TaK)Ke TPU MPOJOIKEHUN 00YUEHHUS B MAarucTpaType.



3. CTPYKTYPA U COAEP KAHUE JUCIHUITVINHBI

3.1. PacnipenesieHue y4eOHbIX YaCOB M0 TeMaM JUCHHUILVIMHBI U BUAAM 3aHATHI

HanmeHnoBanue TeMbI
(comeprxaHue MOJyJICH)

KoanvecrBo yacoB
(ounasi/3a04uHas popma)

B TOM YHCJIC

Beero Jex- Ipaxr.
1017041 Jlabop. (CEIDDMI/IH.) cP

Tema 1 «O0Imas xapakTeprCTHKA IPOU3BOACTBA [IBETHBIX M€- 1/13 41 20 512
TaJIIOB»
Tema 2 «O6oranieHne py1 IIBETHBIX METAJIIOB) 11/12 4/0 2/0 5/12
Tema 3 «[IpuHITUTIBI ¥ METOJIBI METAJLTYPTHI 11/13 4/1 2/0 5/12
Tema 4 «[Ipon3BOACTBO MEaM» 12/15 5/1 3/2 4/12
Tema 5 «IIpou3BOACTBO HUKEISI 11/12 5/0 2/0 4/12
Tema 6 «[Ipou3BOICTBO ATFOMUHHS 10/13 4/1 2/0 4/12
Tema 7 «IIpou3BOACTBO THTAHA)» 10/12 4/0 2/0 4/12
Tema 8 «IIpon3BOICTBO MarHus» 10/12 4/0 2/0 4/12
KoHTakTHasi padoTa (10M0JTHUTEIbHAS) 4/6
KypcoBast pa6oTa ( npoekT) -/-
HToro no Buaam 3aHATHI 90 /108 34/4 17/2 35/96
Kourpoanb 54/36
HUTOI'O 144/144

cDOpMPIpOBaHHG KOMHG’I‘GHHHI’I B pE€3yIbTAaTC OCBOCHHA TCM OUCLHUIIIINHBI

KOMHCTGHHHH TCMBI JUCHUIIIIMHBI, HAICJICHHBIC HA BBIpa6OTKy KOMIICTCHIIUN
OIIK-6 Temsr 1-8
3.2 Jlekmun

Tema 1. O6masi XxapakTepHCTHKA MPOM3BOACTBA BETHBIX METAJJIOB

Conepskanrie TeMbl 1:OCHOBBI MeTAITyprud. MeTauibl v ux Kiaccudukanus. Pyl IBETHBIX

MeTaJlI0B. MeTtamypruueckoe ToIBo OrHeylopHbIE MaTepHaIb

JIutepatypa k Teme 1: [1, 2 ]

Tema 2 O0oramenne py1 IBeTHBIX METAJIOB
Conepskanne Tembl [IpoykThl 1 okaszarenu odoramenus. J[podienre u n3mMenbueHne

pynHOTO chipbsi. COPTHPOBKA MaTepuaa 1o BeIuurnHe. MeToapl 00oTaeHust py1

Jluteparypa k teme 2: [1, 2 |

Tema 3 [IpyHUMIIBI 1 METObI METAJLIyPrUA

Copneprxanue TeMbl 3aa4i METALTYpPrU4ecKoro npousBoacTBa. Kinaccupukarms
METAJITYPrUYECKUX MPOLecCcOB. IIpoayKTHI M MONMyNIPOAYKTHI METAIUTYPTHYECKOTO IIPOU3BOACTBA.
Meramnsl. lTelinbl. MeTaiurypruyeckue HUIaku. 1'a3sl U MbUIb

Jluteparypa k Teme 3 [1, 2 |

Tema 4 IIpousBoacTso Meau

Copepxanne TeMbl Mefib, €e cBoiicTBa u mpuMeHeHne. ChIpbe, TOITOTOBKA K MepepadboTKe.
[TnaBka Ha MenHbIN mTeiTH. KOHBEpTUpOBaHKME METHBIX MITEHHOB. OTrHEBOE paHUPOBAHUE ME/IH.
DnexTponuTHyecKoe padhuHUpoBaHUE Meau. MeHble crutaBbl. [IpHHINITBI MAPKUPOBKH MEH U €€

craBoB. [IponsBoacTBoO monydadbprukaToB U3 MEIU U €€ CIIaBOB.

JIutepatypa k Teme 4: [1, 2 ]

Tema S IIpou3BoaCTBO HUKEJISA

Coneprxanue TeMbl Hukens, ero cBoiicTBa v npumMeHeHue. Colpbe 1Sl TOTYyYEeHHS HUKES,

HOJTrOTOBKA K nepepaboTke CoBpeMEHHOE COCTOSTHIE MTPOU3BOICTBA HUKENS. [loyueHre orueBoro
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HUKEJS U3 OKHCIICHHBIX Py, TPOU3BOACTBO eppoHukens. [loayduenne HUKens u3 cynb(uIHbIX
MeTHO-HUKeNeBIX pya. [IponsBoacTBo nomydadbpukatoB u3 HuKens. CrijaBbl HUKEIS
JIutepatypa k Teme 5: [1, 2 ]

Tema 6 IIpou3BoOACTBO ATIOMUHUSA

Coneprkanue TeMbl AJTIOMUHUN €ro CBOMCTBA U IpuMeHeHue. ChIpbe, MOAr0TOBKA K
nepepabotke. [Ipon3BoACTBO rMHO3eMa. DISKTPOIU3 TIMHO3eMa. PaduHpoBaHNEe alTIOMUHUSL.
CnnaBsl atoMuHUs. MapKupoBKa alfOMUHUS U ero cIuiaBoB. [lomydaOpukarsl ¥ MpoIyKIus U3
AJIIOMUHHUA U €TI0 CIIJIaBOB.

Jlutepatypa k Teme 6: [1, 2 ]

Tema 7 IIpou3BoaCTBO TUTAHA

Conepxanuie TeMbl TuTaH, €ro cBoiicTBa U npuMeHeHue. Colpbe AJis MOTYyYEHUs! TUTaHA.
[Toryuenue TutaHoBO#M ryOku. [Ipon3BoACTBO KOMIAKTHOTO TUTaHa. [Ipon3BOACTBO
nonyGabpuKaToB U3 TUTAHA U €TO CILIABOB.

Jlutepatypa k Teme 7: [1, 2 ]

Tema 8 IIpou3BoacTBO Maruus

Conepxanue TeMbl Marauii, ero cBoiicrsa u npumeHeHue. CoIpbe Ui OJIy4E€HUsT MarHusl.
[Torydenue 6€3BOHOTO XJIOpH/Ia MarHus. DJIEKTPOJIN3 XJIopuaa Maraus. PaduaupoBanne Maraus.
[MonydabpukaTel U MPOTYKIMS U3 MAarHUs U €ro CIUIaBOB. MapKUpOBKa CIUIaBOB

Jlutepatypa k Teme 8: [1, 2 ]

3.3 [IpakTudeckue (CECMUHAPCKHE) 3aHATHUL

O6wem, yac. | Jlutepat
Ne i/ Tema 3ansaTus
OYHasi/3a04yHas ypa
y‘-le6HI)IM IIJIaHOM HE 3allJIaHUPOBAaHO
Hroro:

3.4. JJabopaTopusie paboOTHI

Ne Tema pabots: O0OseMm, gac. JIutepaTypa

/o OYHasd/3a09Had

Knaccudukanms 1 MapKupoBKa CIETYIONTUX [IBETHBIX

1 |MeTaniaoB M MX CIUIABOB: MEJb, aJFOMHUHHUN, TUTAH, 2/0 [3,4, 5]
Marauii , HUKeJb

) JHpob6ienue u u3MeabYeHUE PYIHOTO ChIphs. MeToabl 20 3.4, 5]
oborareHust pyJl IIBETHBIX METAJUIOB ===

3 |CoIpbe 1151 TPOU3BOACTBA MEIM M HUKEJISI 2/0 (3,4, 3]
DIIEKTPOIMTHYECKOE PaPUHUPOBAHKE U DIIEKTPOIIN3

4 P padpurmp P 312 3,4, 5]
Me I

5 |DnexrponuTHueckoe padhUHUPOBAHUE HUKETIS 2/0 (3,4, 5]
Konc a0oTa 3JIEKTPOIH3EPO OM3-

6 HCTPYKIIUS U paboTa AJIEKTPOIU3EPOB IS TIPOU 20 3.4, 5]
BOJICTBA aJIFOMHHUS.

7 | DmeKTpoIuIaKOBhIN MeperuiaB TUTAHOBOM I'yOKH 2/0 (3,4, 5]
Koncr WSl DJICKTPOJIM3Epa IS TTOTyUYSHHUS MarHUsI
u3 oumodura

HUtoro 17/2 (3.4, 5]




3.5 CamocrogTenbHas paboTa CTyIeHTa

Ne . O0BeM, yac.
Bunbr camocTosTensHOM paboThI CTYAEHTA ’
/1 oYHas/3a04Has
1 | M3ydeHue JeKIMOHHOTO MaTepraia 30/83
2 | IlogroroBka K J1a00paTopHbIM paboTam 5/4
3 | IlogroroBka K MpakTHYECKUM 3aHITUIM -/-
4 | BeimosiHeHHE KypCOBOH pabOTHI -/-
5 | BelllogHEHHE KypCOBOTO MPOEKTA -/-
6 | BollogHEeHHE MHIMBUAYABHOTO 33/ IaHUS -/9
Hroro 35/96

33.6 KypcoBoii npoekT (pabora), HHINBUIyaTbHOE 33 JAHNUE

KypcoBoii npoekT (paboTa) mo JuciuIIinHe yaeOHbIM TUTAHOM HE TIPEAYCMOTpPEH.

[IpenycMOTpeHO BBIMOTHEHHE WHIUBUAYAIBHOTO 33aMaHUs (KOHTPOJIBHOW PaOOTHI) 32a09HOU
dbopmbl 00yuenus. Llenp — oOydeHne OCHOBaM pacuera; 3aKkperieHue, yriyojaeHue u o0o0meHne
3HAaHUHM, MPUOOPETEHHBIX MPH M3YYCHWU TEOPHM 3TOW IUCIMIUIMHBL. MHIUBUAyadbHOE 3aJaHHe
OKa3bIBACT COJCHCTBHE PA3BUTHIO HABBIKOB CAMOCTOSTEIBHOIO PEIICHHS TEXHUYECKUX H/WIn
TEXHOJIOTUYCCKUX 3aJay. PasBuBaer KOHCTPYKTHBHOC OTHOIOCHHUC K MCTOAaM pPacCycCToOB,
COBEpIICHCTBYET HaBBIKM BeACHHUS U OGOpPMIICHHE MPOEKTHOM AoKyMeHTanuu. O BbINOIHEHUU
WHIUBUAYAJIBHOI'O 3aJlaHUA COOGH.IEICTCH CTyACHTaM B Ha4daJIC CEMCCTpa, a YCJIOBUA K 3adaHUIO
MPEOCTAaBIsECTCS B TEUEHHUE Mecsla I[oclie Hadajga y4eOHOro ceMecTpa Ioclie H3Yy4eHHUS
COOTBETCTBYIOLIETO JICKIMOHHOIO MaTepuaiga W/WIM H3YYeHUH MaTepuana, KOTOpBIH He
paccmarpuBaercsi Ha Jekiusax. O0beM ydeOHOW Harpy3kd HpU BBIMOJTHEHWH HHIWBUIYaJIbHOTO
3ajaHusl — He MeHee 9 yacoB. Caya WHIUBUIYaIbHOTO 3aJJaHUs OCYIIECTBIIIECTCS HE MO3HEE YeM
3a JIBC HCACIM OO0 OKOHYAHHA yLICGHOI‘O CCMECTpa. Brimoanenune WHINBUAYAJIBHOI'O0 3addaHUA
ocymectBisiercs B 4ackl CPC. Pekomenmyemblii 00beM TMOSICHUTEIBHON 3alMCKH IO
UH/IMBUIYaJIbHOMY 3a/1aHuto — 5-15 crpanun ¢popmara A4 (210x297 mMm).

4. POHA OOEHOYHBIX CPEJICTB

4.1 Kpurepuu M mMKanel NS UHTETPHPOBAHHOH OLEHKH YPOBHA CHOPMHPOBAHHOCTH

KOMIIETEHIH
Cocrt apngromag KOMIET EHIIHH — IIOJHOT 4 3HAHHH

— HYJICBOW YpOBEHb: HEBEpHBIC, HE APTyMEHTHPOBAaHHBIC, C MHOXECTBOM I'pyObIX OHIMOOK
OTBETHI HAa BOIIPOCHI / OTBETHI HA J[Ba BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAHUN
HUKE€ MUHUMAaJIbHBIX TPeOOBaHUI;

— MHUHHUMAaJILHBIN YPOBCHB: JaHbl HC MOJHBIC, HC TOYHLIC U APIr'yMCHTHUPOBAHHBIC OTBCTHI Ha
BOIIPOCHI. YPOBEHb 3HAHU HI)KE MUHUMAJBHBIX TpeOOBaHUMU. J[omyleHo MHOTO TpyObIX OMMOOK;
- HOpOI‘OBBIﬁ YPOBCHB: AaHbl HCAOCTATOYHO IOJHBIC, TOUHBIC U APpTYMCHTUPOBAHHLIC OTBCTHI Ha
Bomnpochl. IlMoX0 3HaeT TEpMHUHBI, ONpPENENCHHUS U TMOHSTHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHIUIMBI. JIOMyIIIEeHO MHOTO HETPYObIX OLIHOOK;

— cpenHUN ypoBeHb: JlaHbl JOCTaTOYHO IMOJHBIE, TOUHbIE U APTYMEHTUPOBAHHbBIE OTBETHI Ha
BOITPOCHI. B OCJIOM 3HACT TCPMUHBI, OIPCACIICHUA W TIOHATHUA; OCHOBHBIC 3aKOHOMCPHOCTH,
COOTHOLLIEHUS, MPUHIUNBL. J[OMyIIEHO HECKOIBKO HETPYObIX OMIMOOK;

— TPOABUHYTHIM ypOBEHb: JaHBI IOJIHBIE, TOYHBIE M apryMEHTHPOBAaHHBIE OTBETHI Ha
BOITPOCHI. 3HaeT TCPMHHBI, OIIPCACIICHHUA U IMOHATHA, OCHOBHBLIC 3aKOHOMCPHOCTHU, COOTHOIIICHMU,
MPUHIUIIEL. J[oTyIIeHO HECKOIBKO HErPYyOBIX OIMIUOOK;

— BBICOKHUU YPOBCHB: AAaHbI IMOJIHBIC, TOYHBIC U APTYMCHTHUPOBAHHBLIC OTBCTHI Ha BOIIPOCHI.
3HaeT TEPMUHBI, ONPECICHUS U TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILLIEHUS, TPUHLIUIIBI.
JlomyIeHo HECKOIBKO HETOYHOCTEM.




Cocr apmaromas KOMIIET EHIHH — YMEHHS

— HYJIEBOH YpPOBEHB: IIOJIHOE OTCYTCTBHE IOHHMMAaHUS CyTH METONMKH PELICHMS 3aJayH,
JIOIYIIIEHO MHOXXECTBO I'pyOeHIInX omunOOK / 3a7aHusl He BBIMOJIHEHBI BOOOIIIE;

— MHUHUMAJIbHBIA YpOBEHb: €1a00e MOHMMAHUE CYTH METOIUKHU PEIICHHs 3a1a4H, JOMYIICHBI
rpyOble ommOku. Pemenus He oO6ocHoBaHbl. He yMeeT mcnosiab30BaTh HOPMaTHBHO-TEXHUUYECKYIO
mureparypy. He opueHTupyercsa B crenuaibHOM HAy4yHOM JIMTEpaType, HOPMAaTUBHO-IIPABOBBIX
aKTax;

— IIOPOTOBBIM ypOBEHB: JOCTaTOYHOE IIOHMMAHUE CYTH METOAMKHM pEIICHUs 3aJauH,
JonyuieHsl omunOku. PemeHuss He Bceraa OOOCHOBaHBI. YMEET MCIOJIB30BaTh HOPMAaTHBHO-
TEXHUYECKyl0 JnuTeparypy. Cnabo opueHTHpyeTcs B CIHEIHaJbHOW HAaydyHOW JHTEpaType,
HOPMAaTUBHO-IIPAaBOBBIX aKTaX;

— CpeOHUH YpOBEHb: B LIEJIOM IOHUMAET CyThb METOJUKH PEUICHMs 3aJaud, JOIMYyLICHBI
omnOku. Pemenus He Bcerma 0OOCHOBaHBL. YMEET MCIOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHELHUAJIBHYIO HAYYHYIO JIUTEPATypy, HOPMAaTUBHO-IIPABOBBIC AKTHI;

— NPOJIBUHYTHIN YpOBEHB: B LIEJIOM IOHMMAET CYyTh METOJMKH PEUICHMS 3aJauH, JONYLIEHBI
HeTo4HOCTU. Crioco0eH 000CHOBAaTh PELICHHs. YMEEeT UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEUAJIbHYI0 HAYYHYIO JIUTEPATypy, HOPMaTUBHO-IIPABOBBIE AKTHI;

— BBICOKHH ypoBeHb: [loHMMaeT cyTh MeTOAMKH pemnieHus 3amadd. CrocobeH 000CHOBATh
pelieHns. Y MeeT UC0Ib30BaTh HOPMAaTUBHO-TEXHUUECKYIO U CIELUAIBHYIO HAyYHYIO JINTEpATypy,
nepeoBOH 3apyOeKHBIN OIBIT, HOPMATUBHO-IIPABOBBIE AKTHI.

Cocr aparomas KOMIIET EHIHH — BJIa/ICHHE HABbIKAMH

— HYJIEBOIl ypOBEHb: HE NPOJEMOHCTPUPOBAI HABBIKU BBIIOJIHEHUS MPO(ECCHOHAIBHBIX
3aza4. VcIbITHIBAET CYIIECTBEHHBIE TPYIHOCTH NP BBIIIOJIHEHNUN OTJENbHBIX 3a/1aHU;

—  MHMHMMQJIBHBIM  YpPOBEHb: HE  NPOAEMOHCTPUPOBAJ  HABBIKM  BBIIOJHEHUS
npogecCHOHATBHBIX 337a4. VICIBITBIBAET CYIIECTBEHHBIE TPYJHOCTH IIPH BBIOJHEHUN OTAEIBHBIX
3aJaHui;

— TIOPOTOBBIA YPOBEHB: BIIAJIEET OMBITOM F'OTOBHOCTH K NPO(QECCHOHATIBHON NEATEIbHOCTH U
npo¢eCCHOHATLHOMY CaMOCOBEPUICHCTBOBAHMIO Ha IIOPOTOBOM YpoBHE. TpynoBble IeicTBUs
BBINOJIHACT MEUICHHO U HEKaYeCTBEHHO;

— CpemHUil YpOBEHb: BIAJEET CPEOIHHUM ONBITOM TOTOBHOCTH K NPOQecCHOHATbHOM
JESITeIbHOCTH U MPO(ECCHOHAIBHOMY CaMOCOBEPIIEHCTBOBAHUIO. TpyIOBbIE NEHCTBHS BBIITOIHSET
Ha CpeJIHEM YPOBHE IO OBICTPOTE U KAaUECTBY;

— MPOJABUHYTBIM YPOBEHb: BJIAJEET ONBITOM M JOCTaTOYHO BBIPA)KCHHON JIMYHOCTHOU
TOTOBHOCTH K npogeccuOHATBLHON JEeSTEIIBHOCTH u IpogeCCHOHATIBHOMY
CaMOCOBEPILEHCTBOBAaHUIO. BBICTPO 1 KaYECTBEHHO BBINOIHSIET TPYAOBbIE AEHCTBUS;

— BBICOKMH YpPOBEHB: BJIAJEET ONBITOM M BBIPA)KECHHOCTBIO JMYHOCTHOM TOTOBHOCTH K
npo¢eCCHOHATILHON NIeATENFHOCTH U NMPO(PECCHOHATFHOMY CaMOCOBEPIIEHCTBOBAHUIO. BrIcTpo n
KAa4EeCTBCHHO BBINOIHAECT TPYIOBBIC ACUCTBHUS.

Ob6o00611IeHHA S OI[eHKa C() OpPMHPOBAHHOCT H KOMIIET CHIIHH

— HyJIEBOM YpOBEHb: KOMIIETECHIIUU HE C(HOPMHUPOBAHBI,

— MUHUMAJIbHBIN YPOBEHbB: 3HAYUTEIHLHOE KOJTUYECTBO KOMIIETEHIINIA HE chOpMUPOBAHO;

— IIOPOTOBBIM YPOBEHb: BCE KOMIIETCHIIMU C(POPMHUPOBAHBI, HO OOJIBIIMHCTBO HA IOPOrOBOM

YPOBHE;

— CpeJHMIA yPOBEHB: BCE KOMIIETCHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

— IPOABHUHYTBHIM ypOBEHb: BCE KOMIIETEHLIMM C(OPMUPOBaHBI Ha CPEIHEM WM BBICOKOM
YPOBHE;

— BBICOKUH YPOBEHb: BCE KOMIIETEHIIMH C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 BonpocCHl K 3K3aMEHY H IpHMeEp SK3aMEHAIHOHHOI0 Ouiera

1. TlpuBenute Kiaccu(UKAIUIO IBETHBIX METAIJIOB

2. KpaTtko onummTe TEXHOJOTHUECKYIO LIENOUYKY TPOU3BOACTBA MEIU U3 Py
3. JlaiiTe XapakTepUCTUKY Py LIBETHBIX METAJIJIOB
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25.
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28.

29.

30.
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32.

33.

34.

35.

[IpuBenuTe OCHOBHBIE CBOMCTBA MEJIU U €€ MPUMEHEHHE B OCHOBHBIX 00JaCTsAX MaTepu-
aJIbHOTO TIPOM3BOJICTBA.

OnuimuTe OCHOBHEIE TUIIEI neqeﬁ, HCIOJIB3YCMbIX B IMUPOMETAILIIYPIrUUICCKUX MpoHeccax
[IBETHON METAJLITypTHUH.

Jlai'Te XapaKTEpUCTUKY BUOB ChIPbS JJI1 U3BICYCHUS MEIU.

Huxkenps u ero npuMenenue

OrneBoe paduHUpOBaHNE YEPHOBOI MeIH

DneKTpoauTHYecKoe padhUHUPOBAHUE ATFOMUHUS.

. OKucnuTeNnbHBIA 00XKHUT METHBIX KOHIEHTpaToB IlnaBka Ha IITEHH B OTpa)kaTelIbHBIX

reyax.

MarauiTepMuuecKoe BOCCTAHOBIICHUE TETPAXJIOPUIA TUTAHA.

OnumuTe cxemy IEKTPOJIU3HOW BaHHBI JUIsl OJYyYEHUs aJIOMUHUS U3 TIIMHO3EMA
OxapakTepu3yiTe Takoi BUJ MMPOMETAIUTYPTUUECKOTO MPOLIECcCa, KaK MJIaBKa Ha IITEHH.
Jnst mostydeHusi KakuX IBETHBIX METAJUIOB OH MCIOJIb3YeTCsI? ANIOMUHUN U €ro IpuMe-
HEHHE.

OKHCAUTENBHBIN 00KUT MEAHBIX  KOHLEHTpaToB MeTopl oboramieHus: py BETHBIX
METaJIJIOB

. KonBepTupoBaHue MeIHbIX IITEHHOB
16.
17.
18.
19.
20.

TuTaH u ero npuMeHEHHE.

OrneBoe paduHUpOBaHUE YepHOBOW Meau OOITre TPUHITUIIBI POU3BO/ICTBA MarHuUs
DAEKTPOIUTHYECKOE padUHUPOBAHUE MEIH

OnumuTe cXeMmy MPOou3BOCTBA MarHus U3 OuoguTa.

Onummre Takue CrocoObl THIPOMETAILTYPTHYECKOTO U3BJICUCHUS MeIu U3 OCTHBIX Pyl
KaK MOJ3€MHOE U Ky4HOE BBILIEIaYBaHUE.

. Oxapakrepu3yiTe crnocoObl pa3/ieieHnuss MUHEPAJIbHBIX 3€PEH Py LIBETHBIX METAJUIOB:

Ha KOHIICHTPAI[MOHHBIX CTOJAX, *kKeobax, IuTo3ax

Kakne xumuueckue peakiuu MPOTEKAOT HA OCHOBHBIX CTAJMSIX MOJYYEHHS MEIU W3
Cynb(pUIHBIX pyn ?

Hapucyiite cxemy u onumuTe NPUHITUIT PaOOTHI AJIEKTPOIU3HON SUEHKH IS SJICKTPOJIH-
TUYECKOTO MOTYYEHHS] MarHusl.

Menb u ee npuMeHeHue. Biusitnue npumecei Ha CBOMCTBA MEIH.

JlaliTe CpaBHUTENBHYIO XapaKTEPUCTUKY CIIOCOOOB NMPOU3BOJICTBA HUKENS U3 CYIbpUI-
HBIX U OKUCIICHHBIX Py (TECTHI).

ChIpbe 11 TOJTy4EHUS MEAMU.

[IpuBeauTe cxeMy U OMMUIIKUTE MPUHLUI PabOThI AJIEKTPOIU3EPA AJI U3BJICUCHUS allio-
MUHUS U3 TNIMHO3EMA.

JlaiiTe 11eneByr0 XapaKTEepPUCTUKY U ONMUIIMTE OCHOBHBIE CTAJIMM MPOLECCAa KOHBEPTUPO-
BaHUs MEIHBIX IITEHHOB.

Jaiite kmaccu@UKauio OCHOBHBIX MHPOMETAILTYPIrHUECKUX MPOLIECCOB , UCIIOIb3yEeMbIX
IIPY IPOU3BOJICTBE LIBETHBIX METAJLIOB.

OnumuTe OCHOBHBIEC TPUHIUIIBI IOJYYEHNS MATHUSI U3 MarHEe3nTa.

Onummre cTaauio mojydyeHne 0e3BOAHOTO XJIOPUAA MarHusl B TEXHOJIOTHU IPOU3BOCT-
Ba MarHus METAJUTMYECKOTO.

Onummre Takoi BUJ THAPOMETAILTYPTHUYECKOT0 M3BJICUCHUS MEIU U3 OCTHBIX pyJ, Kak
BBIIIEJIAYNBAHUE B Ky4aX.

3ayeM NPUMEHSIOT KaJbIIMHUPYIOMUN 0OKUT (MIPOKAJIKa) Py IBETHBIX MeTayuioB. Oxa-
paKTEpU3yHUTE OCHOBHBIE BUJIbI TI€UEH JJIs1 ATOM ONEpaIvu.

IInaBka Ha mreiiH. Ha3snauenue. Jlnsg yero npumenserca. OnumuTe 3TOT BUA NHPOMeE-
TAJUTyPrUY€CKOro MpoLecca B IPUMEHEHUH K METAJLTYPTrUU MEH.

Onummre Tako BuUJ mnHMpomerauryprudeckoro mpouecca kak OBXXWUI'. Ilpusenute
MIpUMEPbI OCHOBHBIX BHJIOB 00KHTa, MPUMEHSEMBIX B METAJUTYPTUU [IBETHBIX METAJLIIOB
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60.

61.

62.

63.

64.

65.

. C kako#l Lenpl0 MOJIy4aloT TETPAXJIOPUA TUTaHa B MeTaulypruu TutaHa. [IpuBenute
cxemy anektporneun s noaydenus TiCl4 u npunmmn e€ padoTHI.

Onummre NPUHIUI KIACCH(PUKAILIUY JIATYHEH, TPUBEIUTE IPUMEPBHI.

OnumuTe peakuny, UMEIIINE MECTO MPU IJIaBKE HAa IITEWH MEIHBIX KOHUEHTpaToB. B
KaKHUX I1e4ax OCYIIECTBIAIOT 3TH MPOLECCHI?

Onummure 0OCHOBHbIE METO/IbI O0OTaIlIeHHE MEAHBIX PY/I.

Onuimre OCHOBHBIE (DU3MKO-XUMHUYECKUE MPOLECCHI, MTPOUCXOIAIINE IPU KOHBEPTUPO-
BaHUU MEIHOIO IITENHA.

B Buje kakux XMMHUYECKHX COEAUHEHUN MOXKET HAXOAUTHCS MEAb B MEAbCOJEpIKAIINX
pynax. HazoBute 0CHOBHBIE pyabl AU IPOU3BOJICTBA MEJIN.

Onummre OCHOBHBIE (PU3MKO-XMMHUYECKUE MPOLECCHI, MPOUCXOIAIINE Ha CTAIUH OTHE-
BOTO papuHUpPOBaHKE YEPHOBOU MeTH.

B yem cymHoCTh METAIIOTEPMUYECKOH TUIaBKU?

JlaiiTe XapakTEpUCTUKY OCHOBHBIX I€Yel I MPOM3BOJACTBA KOMIAKTHOIO TUTAHA W3
TUTAHOBOU T'YOKH.

B dem cymHoCTh peakiimOHHOM TIJIaBKU?

Onuumre OCHOBHBIE CBOMCTBA TUTaHA U c(hepbl ero MpUMEHEHHS.

Onummure OCHOBHBIE CXEMBI U NMPUMEHsIEMOe 000pyI0BaHNE HA CTalUU KPYITHOTO Ipo0-
JICHUS TIPU 00OTAIEHUH PYAHOTO CHIPBSI.

OnuimmuTe Takol NTUPOMETATUTYPrUuYECKUi MPOoIecC, MPUMEHSEMBIN B IBETHOM METaJLTyp-
T'HH, KaK 00kwur. Busl 3TOTO Mporecca.

Urto Takoe nukBaImoHHoe padunupoBanue? [IpuBeaute npuMepsl.

OxapakTepu3yiTe TakoW BUJ NUPOMETAIIIYPTUUYECKOTO Iepenena LBETHOW MeTallyp-
I'MH, KaK IU1aBka. Buael aToro mpouecca.

Uro Takoe peakMOHHas IJ1aBKa B IBeTHOW MeTautypruu? [Ipuseaure npumep.
OnumuTe OCHOBHBIE CTAUU IIPOLIECCa MUPOMETAILTYPTrUYECKOTO TPOU3BOCTBA TUTAHA?
Uro Takoe paduHupoBouHas 1uiaBka.? [IpuBenure OCHOBHBIE PA3HOBHIHOCTH PEAKIIMOH-
HBIX IJIABOK IIBETHOW METAJLITypruu..

JlaiiTe CpaBHUTENIBHYIO XapaKTEPUCTUKY IPOLIECCOB MPUMEHSAEMBIX B MPOU3BOJICTBE HHU-
KeJisl U3 Cyab(UIHBIX U OKUCTICHHBIX Py (TECTHI).

Onumure OCHOBHBIE Pa3HOBHIHOCTH (pa3, BCTpPEUaIOLIUECs] B METaNTypruueckon nepe-
paboTKe pya IBETHBIX MeTaJIOB. /laiiTe XapakTepuUCTHKY 3THUX codyeTaHWi (a3 mpu me-
pepaboTKe MEIHBIX PYI.

Onuimure CTagui0 MarHUUTEPMHYECKOTO BOCCTAHOBIICHMS TETPAXJIOPUAA TUTaHA MPHU
MIPOM3BOJICTBE TUTAHOBOM I'yOKH.

Onummure OCHOBHBIE BHJIbI TMAPOMETAIUTYPTUUYECKUX IPOLIECCOB MCIOIB3YEMBIX B Me-
TAJUTypPIUH [IBETHBIX METAJUIOB.

OxapakTepu3yiTe OCHOBHBIE BUIBI ChIPbs JUIsl MOJydeHUs Meau. Kakue emé 1BeTHble
METaJUIbl MO’KHO ITOJIy4YaTh U3 MEJIHBIX pya?

OnuiuTe TakoW MPOIECC, UCIOJIb3yeMbld B METAJUTYPIrUy TUTAHA KaK HaTpUeTepMuye-
CKO€ BOCCTAaHOBJICHUE TETPAXJIOpUA TUTAHA.

OxapakTepu3yiTe OCHOBHBIE CITOCOOBI paUHUPOBAHMS ANMIOMUHUSA. YTO Takoe 30HHAs
IIJ1aBKa, Kak €€ OCYIIECTBISIOT B METAJLUTYPTUU aTFOMUHHUS?

[TpuBeauTe cXeMy M ONMUIINTE TEXHOJOTHIO paMHUPOBAHUS ATIOMHUHHS MO TPEXCIIOH-
HOMY METOJY.

OnuimMre OCHOBHBIE CBOMCTBA MarHus U €ro NPUMEHEHHUE B IPOMBIIIIEHHOCTH.
Onumure TakoW BHUJ IUIABKU, IPUMEHSAEMON B METAJUIYPIMM LBETHBIX METAJJIOB, KaK
3JIEKTPOJIN3 PACIUIABICHHBIX cOJiel. /{151 Mpou3BOICTBA KAKUX LIBETHBIX METAJIJIOB MOXK-
HO MIPUMEHUTH TaKOU BU/I TIJIABKU?

Kpatko oxapakTepusyiiTeé OCHOBHBIC CTAIHHM MHPOMETAIUTYPTHYECKOro crocoda moiy-
YEeHUsI MEJIU U3 CYIb(UIHBIX PYI.

Onummre TEXHOIOTHIO oTydeHust Meau Mapku MOOK u3 CynbUAHBIX PY/I.
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66.
67.
68.
69.
70.

71.

72.

73.

74.

75.

76.
77.

OxapakTepu3yiTe OCHOBHBIE BU/IbI IPOMBIIIEHHOTO CHIPbsI ISl TOTY4EHUsI MarHUsl.
ITpuBenure knaccu(pUKaUIO IBETHBIX METAJJIOB.

OnuimTe OCHOBHBIE CITOCOOBI paMHUPOBAHUS MarHusl.

OnuumTe TEXHOJIOTHI0 HOAUTHOIO pa)UHUPOBAHUS TUTAHA.

Onuimre OCHOBHBIEC CTaJIMU OTHEBOTO paMHUPOBAHUS YepHOBOHM Menu. B kakux mevyax
MO’KHO OCYILECTBHUTb TOT Mpouecc?

Kakue Mapku Menu moiy4yaroT B pe3ysbTaTe 3Toro padpunupoBanus [Ipusenute cxemy u
ONUIINTE HPUHIUN PabOThl KaMEpPHBIX AJIEKTPOIIJIAKOBBIX I€4Yel JUId NPOU3BOACTBA
KOMITAKTHOT'O TUTAHA.

B ueMm 3akirodaeTcs «Ipa3HEHHE Ha IUIOTHOCTb» M «Ipa3HEHUE Ha KOBKOCTb» IIPU IPO-
U3BOJICTBE MeIU ?

JlaiiTe oOLIyI0 XapaKTEpUCTUKY PYA, IPUMEHIEMbIX IJs MoJdydeHus Hukens. Oxapakre-
pHU3yHTE OCHOBHBIE Chephbl MPUMEHEHHS HUKENSI B HAPOJAHOM XO3sIHCTBE.
OxapakTepu3yiTe OCHOBHbIE BU/Ibl pAMHUPOBOYHBIX IUIABOK, IPUMEHSIEMBIX B LIBETHOMN
Metautyprun OxapakTepu3yiTe OCHOBHBIE CBOMCTBA MEIH, B KaKUX cepax MaTepuaib-
HOTO TPOM3BOJCTBA OHA HAaXOAMT NpHMeHeHue. Kak BIUAIOT MpPUMECH Ha OCHOBHBIE
CBOMCTBa MeIHU (TEIJIO U ANEKTPONPOBOAHOCTH). Kakne Mapku Meau MOKHO IPUMEHUTH
JUUISl U3TOTOBJICHUS! TPOBOAHUKOBOM MTPOAYKIIUN?

Onummre cxeMy NpsSMOro BOCCTAHOBJICHUSI TUTAHA U3 €ro AUOKCHAA (KaJbIIHeTepMUuYe-
ckoe BocctanoBineHue Ti02). B kakoM BuJie TOTy4arOT TUTAH 3TUM CITOCOOOM?

B yem cymHOCTh peakIIMOHHOM MIaBKU?

Onuumre OCHOBHBIE CBOMCTBA TUTaHA U c(hepbl €ro MPUMEHEHHMSL.

ITpuMep 5k3aMeHAIMOHHOrO OHiera

T'OYBIIO « 1IOHEIIKU HAIIMOHAJIbHBIA TEXHUYECKW YHUBEPCUTET»

[Iporpamma:

OakanmaBpuar

(bakanaBpuar, ClIeUAIUTET, MarucTpaTypa)

Hanpasnenue moaroToBku

22.03.02 «Metamnyprusi»

(xom, Ha3BaHME)

Hanpasnennocts (npoduin)

Mertannyprus uyryHa, DJIeKTpoMeTaulyprusi, Meramtyprus
IBETHBIX MeTauioB, O0paboTka MeTauioB gaBiaeHueM, [1po-
MBIIIEHHAS] TEMJIOTEXHHUKA

(Ha3BaHue)
CewmecTtp: 5(6)
YyeOHast qTUCHUIUIMHA! Merauryprust HIBETHBIX METAJUIOB

BUJIET Ne 1

1. OxapakTepu3yiTe OCHOBHBIE CBOMCTBA MM, B KAKUX cepax MaTepruaIbHOTO MPOU3BO/I-
CTBa OHa HaXOJUT NpuMeHeHne. Kak BIUSIOT mprMeCH Ha OCHOBHBIC CBOMCTBA MeH (TEILIO
U BJIEKTPONPOBOAHOCTh). Kakue mMapku Meau MOKHO MPUMEHUTH ISl U3TOTOBJIEHUS MPO-
BOJIHUKOBOUW MPOYKIIMH?

2. OnummTe cXxemMy MpsMOr0 BOCCTAaHOBJICHHSI TUTAaHA U3 €ro JUOKCcHIA (KaJlbLIMETepMHUYe-
ckoe BocctanoBieHue Ti0,). B kakoM Bujie OTy4aroT TUTAH TUM CITOCOOOM?

3. Pacumpyiite Mapku [IBETHBIX METAJUIOB U CIUIABOB:

M3p

BT1-2

MJI6

J18

A999

JIM1DK
53

BbpKHI-
3

A06-1

AMrl

YTBepKaeHO Ha 3aceaHuM Kadeapsl

[[BeTHAs METAITYPIUs U KOHCTPYKLIIMOHHBIE MaTEPUAIIbI
IIpoTokoi Ne

oT

20 r.

3aB. kadempoit

C.10O. ITaceunuk

| Dx3amenaTop

C.1O. ITaceunuk
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4.3 Kputepum OneHNBaHUSA
4.3 Kputepum onileHMBaHUSA

OneHnBaHle YPOBHS OCBOCHMSI CTYACHTOM Yy4eOHOTO MaTepuana TUCIUIUIMHBI IPOU3BOIUT-
X0/ TEKYIIEr0 KOHTPOJISl ¥ POMEKYTOUHOM aTTeCTalluu (CEMECTPOBOTO KOHTPOJIS).

Tekyuuii KOHTPOJIbL 3HAHUK CTYACHTA OUHOM (DOPMBI 00YUICHUS OCYIIECTBISIETCS TI0 PE3YITh-
Tekylieil padorbl. Tekymas pabora moapazaensercs Ha TEKYIIYI0 ayauTOpHYIO paboTra W Te-
KYIIYIO CaMOCTOSTENbHYI0 paboTy. Tekymasi ayautopHasi padéora mnpearnoiaraeT TeKYyIIHid KOH-
TPOJb 3HAHWM CTYAEHTA MO pe3yfbTaTaM y4eOHbIX 3aHATHI. OObEeKTaMu TEKYIIET0 KOHTPOJIS SIBIIS-
IOTCS: TIOCEIIAeMOCTh ayJUTOPHBIX YUYEOHBIX 3aHATHN; paboTa HA 3aHATHAX, TEKYIIHA OIpoC.
Texymasi camocrosiTeibHasi padora cTyaeHTa OOy4YeHHMs NpearojaraeT BbIIOJHEHHE 3a-
COOTBETCTBHH C METOAMUYECKUMHU PEKOMEHAALUSIMHU.

[Nokazatens MakcumainbHOe KOJIMUeCTBO Oall- |
Tekymas ayautopHasi padora:
—  TIOCeIaeMOCTh ayJAUTOPHBIX YIEOHBIX 3aHATHIH (32 BCE 3aHATHS) 30
— paboTa Ha 3aHATHAX (32 BCE 3aHATH) 30
—  TEeKyIIMH oIpoc (3a Bce OIPOCHI) 30
Texymas camocTosiTeJbHas padoTa
— 3agaHue (KOHTPOJIbHAsS paboTa) 10

Tekymuii KOHTPOJIb 3HAaHUK CTyJCHTa 3a04HOii (OpMBI OOyYEHHS OCYIIECTBIISICT-
pe3ynbpTaTam Tekymieil padoTbl. Tekymas paboTa BKIOUYaeT B ce0s TEKYIIYIO CaMOCTOS-
TenbHYIO0 paboTy. Tekyiasi camocTosiTeIbHAsi padoTa CTy/JICHTa O0YUYCHUS TPE/IIoIaracT Bbl-
(KOHTPOJIBHOM pabOThI) B COOTBETCTBUU C METOJANYCCKUMH PEKOMEHIAITUSIMHU.

Ilokazarens MakcuManbHOE KOJTUIEeCTBO 0AIIIIOB

Telcyu[aﬂ CaMoCTOATEC/IbHas pa60Ta

— 3agaHue (KOHTPOJIbHAsS paboTa) 100

IIpoMeskyTouHass aTTecTalMA CTYJACHTOB OYHOM M 3204HOI (QopM 00ydeHHs OCYyILIeCTBIIs-
(dopMe IK3aMeHa: B HK3aMEHAIMOHHOM OMIeTe MPeTyCMOTPEHO Ba TEOPETUUYECKUX 3aJaHUs U 3a]a4a.

I[pome:xyTouHasI aTTECTAUS MaxkcumanbHOE KOJTUYECTBO 0AJUIOB |
—  TEOPETUYECKUH BOIPOC (32 KaXIbIH BOIPOC) 40
— 3amgaga 20

Pacuer 6amoB (b) a1 CTyZeHTOB O4YHON M 3204HOM (HOPMBI OOYUCHHS OTPEICISIETCS C y4e-

TOM joseBoro yuactus tekyuiei padots! (TP) u mpomexyrounoit arrecranuu (ITA):
B=TP*0,3+I1A*0,7

[Tony4yennas ouenka no 100-6annpHOMN MIKaie ONpeAesseT OLEHKY 110 HAIMOHAJIBHOM IIKaje

n mkaine ESTS.

CymmMma 6amtosB o 100- O11eHKa 1o HIKajIe
OanbHOI mIKane ECTS O1eHKa o rocyapCTBEHHOM IIKae
90-100 A OTinyHO
80-89 B Xoporo
75-79 C
70-74 D VY 10BIETBOPUTEIIHHO
60-69 E
35-59 FX He
0-34 e YIOBJIETBOPUTEIHHO

* - ¢ 00s13aTEIbHBIM IOBTOPHBIM M3yYEHUEM IUCLUIINHBI.
[Tpu HEBBIMOTHEHUN BCEX 3aJ[aHUH, IPEyCMOTPEHHBIX y4eOHOM MPOrpaMMOil TUCITUITITMHBI
coryacHo «IlonokeHuo 06 opraHu3anuy y4eOHOro nporeccay CTyAEHTY B BEAOMOCTb 110 KypCy
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craBuUTCH 3anuch «He AOIMYUICH . CTy,Z[GHTaM, KOTOPBIC ObLIN JOMYIICHBI K CAAYC 3K3aMCHA, HO HEC
SABUJIINCH HA HETO, B BEAOMOCTHU CTaBHUTCA 3aIIMCh «He saBuncs».

4.4 IlpyMep TeKyLIEro ONMpPoca Ha MPAKTHYECKUX (CEMHUHAPCKUX) 3AHATUAX WJIH J1a00-
pPaTOpHBIX padoTax

1. Menp, ee cBOICTBA U TPUMEHEHUE.

2. CeIpbe, TOATOTOBKA K IepepadboTKe.

3. IllnaBka Ha MEIHBIN IITEHH.

4. KoOHBEpTUPOBAHHUE MEIHBIX IITCHHOB.

OTBeTHl Ha BOMPOCHI BXOAHOTO KOHTPOJS YUUTHIBAIOTCS MPENOIaBaTelieM B pe3yibTaTax Te-
KYIIET0 KOHTPOJIS pabOThI CTY/ACHTA.

4.5 KypcoBoe nnpoekTHpOBaHue

VY4eOHBIM MJIaHOM KYPCOBOE MPOEKTUPOBAHKE HE 3aIUIaHUPOBAHO.

5 PekomeHayeMad auTepaTtypa

I. OcHOBHAsa nuTEpaTypa

1. Meramtyprusi BETHBIX MeTauioB : yueOHuk / B.M. CuzsikoB [u ap.].. — CaHKT-
[etepOypr : HampoHansHblii MUHEpaIbHO-CHIPbEeBOI yHUBEpcUTET «l opHBIY», 2015. — 392 ¢. —
ISBN 978-5-94211-746-7. — Texkecr : snexktponHsiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71698.html

2. JIeicenko A.Il. Metamnyprus amomMuHust : ydeOHoe mocobue / JIbicenko A.IL.,
Xatipynuna P.T.. — Mocksa : U3narensckuii lom MUCuC, 2012. — 57 ¢. — ISBN 978-5-87623-
594-7. — Tekcr : onektponneii //  IPR SMART : [caiit] —  URL:

https://www.iprbookshop.ru/106941.html. — Pesxxum nocryna: ans aBropusup. [lonbp3oBaTeneit
I1. lononHuTENnbHASA TUTEPATypa

3. BorateipeBa E.B. TexHonornueckue pacuerbl B METAJUIYPIUU I[BETHBIX METAJIOB :
nabopaTopHslii npakTukyM / borateipeBa E.B.. — Mocksa : M3parensckuii lom MUCuC, 2017. —
71 ¢. — Tekcr : onekrponnbii // IPR  SMART : [caéit] — URL:

https://www.iprbookshop.ru/117327. html— Pexum noctyna: 1ist aBTOpU3Up. MOIb30BaTENCH
6 Y4eOHO-MeTOoIMuecK o€ 00ecmedyeHne

VYuebHO-MeTomnueckne n3anus, paspaboranasie B JOHHTYV:

4. MeTtoaudeckue yka3aHus 7Sl BBIMOJTHEHHS JTAOOPATOPHBIX pabOT MO JAUCIHILTHHE
«MeTtammyprust IBETHBIX METAILUIOBY [ DNEKTPOHHBINA pecypc] : Juisi 00yJaroIMXCsl 0 HAMPaBICHUIO
noarotoBku 22.03.02 «Metamtyprusi» Bcex ¢opm obyuenus / T'OYBIIO «IOHHTVY», Kad.
[IBeTHas MeTamnyprusi U KOHCTPYKIMOHHbIe Mmatepuaisl ; cocT.. C. FO. Ilaceunuk, A. FO.
[Maceunwk, I'. I'. Kopunkuii. — onenxk : JJOHHTY, 2021. — Cuctem. TpeboBanus: Acrobat Reader.
— 3ari. ¢ TUTYJ. YKpaHa.

5. Metonudeckie ykasaHHST K  CaMOCTOSITENIBHOM — pa0oTe 10  AWCHUIIIMHE
«Metamnyprusi IBETHBIX METAJIOB» [DJEKTPOHHBIN pecypc] : : I 0oOydaromuxcs TIo
HanpaBieHuto moArotoBku 22.03.02 «Meramnyprusi» Bcex ¢opm ob6yuenus) / ['OYBIIO
«/IOHHTVY», Kad. llBeTtHas MeTaimmyprusi W KOHCTPYKIIMOHHBIE Matepuaibl; coct. C. lO.
[Taceunuk, A. lO. Ilaceunuk, I'. I'. Kopuukuii.. — Honeuk : JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — 3aru. ¢ Turyin. skpana.

6. Metoauyeckue yKa3aHWsl ISl BBIIIOJIHEHUS HMHAWBHUIYAJbHOTO 3a/laHUs 10
mucruruinae «MeTalmyprusi IBETHBIX METAJUIOBY [ DIEKTPOHHBIN pecypc] : s 00ydJarommxcs Mo
HampaBiaeHuto noarotoBku 22.03.02 «Mertamryprus» Bcex ¢opm o0yuenus) / ['OYBIIO
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«1OHHTY», Ka¢. llBerHas wMetamuryprus M KOHCTPYKIMOHHbIe Martepuansl; cocT. C. IO.
[Taceunuk, A. lO. Ilaceunuk, I'. I'. Kopuukuii.. — Honeuk : JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — 3aru. ¢ Turyin. skpana.

OneKTpOHHO-HHPOPMAIIUOHHK € PECYPCHI :
OBC JIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru

Ilepnoauaeckue H3IaHUA:

Merannypr

Meramtypruyeckast 1 TOpHOPYIHAs IPOMBIIIIIEHHOCTh
Uepuble MeTasuIbI

[IBeTHBIC METAIIBI

N3Bectus By30B L{BeTHas Metaiutyprus

Kypnan «HanuonanbHas METaLTyprusi»

Kypnuan "Ypanbckuil ppIHOK METAIIIOB"

Kypnan «MetannTpein»

Kypuan «Metannsl EBpazun»

Internet-pecypcer:

IPR Smart : aBTomMaTu3up. 6uba. uHbOpM. cucrema // Hayunas 6ubnmnorexku Jlonerkoro Ha-
UOHAJIBHOTO TEXHUYECKOTO YHUBepcuTeTa. — JJonenk, 2003-2022. — Pexxum gocTymna : s 3aperu-
ctupup. nonb3onareneil B jokanbHoU cetd Hb JIOHHTY. — Tekcr : 3ieKTpOHHBIH.

DNIEKTPOHHBIN KaTaJor Hay4YHOW OmOMmoTekn JIOHEIKOTO HAIMOHAIBHOTO TEXHHUYECKOTO
yauBepcureta. — Honenk : Hb JOHHTY, 1999 -2022. — URL: http://ec.donntu.ru/. — Tekcr :
3JIEKTPOHHBIMN.

Wnudopmuo : anekrpon. cnpaBouHuk / OO0 «PUHDULL». — Mocksa : U3nar. nom «HHubpop-
Muo», [2018-2022]. — URL: https://www.informio.ru/. — TeKcT : 371IeKTpOHHBI.

[PRsmart : Becb kouTeHT ObC IPR BOOKS : nugposoii o6pazosart. pecypc / OO0 «Aii [In
Op Menuay». — [Caparos : Aii [Tu Op Menua, 2022]. — URL: http://www.iprbookshop.ru. — Pexxum
JOCTYTIA : U aBTOPU3UP. Mosb3oBareneil. — Teker. Ayano. M300paskeHus : 3JIeKTPOHHBIE.

Jlanb : snexTpoHHO.-0MOMN. cuctema. — Cankt-IleTtepOypr : Jlans, cop. 2011-2021. — URL:
https://e.lanbook.com/. — Pexxum moctyna : [uist aBTOPU3UP. MOJb30BaTeNneld. — TEKCT : 3JEKTPOH-
HBIH.

CDb : KoHcopumyM CeTeBBIX 3JIEKTPOH. 0-K / DIeKTpoH.-0ubi. cucrema «Jlaub» mpu mop-
nepkke AreHctBa ctpater. mHUIMatuB. — Cankt-IletepOypr : Jlans, cop. 2011-2021. — URL:
https://e.lanbook.com/. — Pexxum noctyna : ais mojib30BaTeNell OpraHU3alUii-ydaCTHUKOB, MOJ-
nucuukoB DbC «Jlanb». — TeKCT : 3IEKTPOHHBIN.

Hayuyno-uadopmanmoHHeiii OMOIHOTEUHBId LEeHTp uMeHH akajnemuka JI. M. AOankuna :
aeKTpoHHast onbnuoteka / Poc. skoH. yH-T M. akaz. ['.B. [InexanoBa. — Mockgsa : KnowledgeTree
Inc., 2008. — URL: http://liber.rea.ru/login.php. — Pexxum noctyma : 1yist aBTOPU3UP. MOJIB30BATEIICH.
— TeKCT : 3JEeKTPOHHBINU.

Book on lime : anektpon. 6ubn. cucrema : aucrani. odpasosanue / Uzn-so KAY MI'Y um.
M.B. JlomonocoBa. — Mocksa : KJIY, cop. 2017. — URL: https://bookonlime.ru. — Tekcr. nzobpa-
JKEHUE. Y CTHas pedb : DJICKTPOHHBIN.

Polpred : smexktpon. OuGn. cucremMa : JelIoOBBIE CTaThbu W HHTEpHET-cepBUCHl / OO0
«TOJIITPEA CrnpaBounukmn». — Mocksa : IIOJIIIPE/] CnpaBounuku, cop. 1997-2022. — URL:
https://polpred.com. — TekcT : 3E€KTPOHHBIIA.

CYBERLENINKA : nay4. snektpoH. 0-ka «KubepJlenunkay» / [E. Kucmsk, JI. CemsuxuH,
M. Cepreee ; OOO «Ureoc»]. — MockBa : KubepJlennnka, 2012-2022. — URL:
http://cyberleninka.ru. — TekcT : 37E€KTPOHHBIA.
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Hayunas snextponnas 6ubinorexka eLIBRARY.RU : undopm.-ananut. nopran / OOO Ha-
y4Has 3JIeKTpoHHas OmOimoreka. — MockBa : OOO Hayu. snextpon. 6-ka, 2000-2022. — URL:
https://elibrary.ru. — Pexxum moctyna : ast 3aperucTpup. nojib3oBaTesneil. — TeKCT : 3IeKTpOHHBIH.

HanmonanwsHas snekrpoHHast O6ubnmoreka : HOb : ¢enep. roc. madopm. cucrema / M-Bo
KyneTypsl Poc. @enepanuu [u ap.]. — Mocksa : Poc. roc. 6-ka : OO0 3JIAP, [2008-2022]. — URL:
https://rusneb.ru/. — Tekct. M300pakeHune : 31EKTPOHHBIN.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUITJIINHBI

1) Aynuropum 5.265, 5.252 ocHaIlleHHBIE TMPE3CHTAIMOHHOW TEXHHMKOW: IMPOEKTOp, JKpaH,
KOMIIBIOTED

Buneodunemer: «IIpousBoactBo mean», «IIpousBoactBo HuKems», «[Ipou3BoiCcTBO THTaHay,
«IIpousBoncTBo MarHus», <«IIpou3BOACTBO alOMuUHUA», «MeTaulyprus Meou U HUKEIs»,
«Kucnopog B 1uBeTHON Mertamutyprumy», «OOopyAOBaHHE METAIyPTUYECKUX  3aBOJIOBY,
«[lepcnieKTUBHBIC HAIPABJICHUS DPA3BUTHUS I[BETHOH MeTauTyprum», «lIpoW3BOJCTBO IIBETHBIX
METAJIJIOBY,

OO0pa31bl CHIPbsI, MOTYNPOAYKTOB U TOTOBOM MPOAYKILIUHU MPEATIPHITUH.

2) ayo 5.004: 49,5 m*: JlaGopaTopusi MEXaHMYECKUX HCIBITAHUI, 06OPYLOBaHA: Pa3PBIBHOI
mamuHOUH R-5; mydensnoit meusto CHOJIL; mpubGopom ompeneneHus TpoOYHOCTH (HOPMOBOUHBIX
cMmeceil; mpuOopoM Ui OIpeAeseHUs] Ta30MPOHUIIAEMOCTH (POPMOBOUYHBIX CMECEH; CYIIUIbHBIM
mkapom; neusto CHOJI — 0.4.4; umeetcst craHOK NUTH(OBATBHO-TIOTUPOBATBHBIN; TBepromep 2090
— TP; nab. »n. mkad CHOJI; xonep nabopaTtopusrii 2MO30.

3

3) Jlumetinas macmepckasi, 56,9m°. OcHaeHa: aeKTpomKadoM; CTAaHKOM 3aTOYHBIM; TIEYbIO
ra3oBOil MJIABMWJIBHOM; CTAaHKOM JepeBooOpabaTeiBaronnM; rmeubto snextpudeckor CHOJIL -3.5;
mkadom cymmmibHeIM mkad CHOJI; cTaHKOM CBEpIMIBHBIM; TPUOOPOM JIJIS1 U3MEPEHHUE TBEPIOCTH
dbopmoBouHoii cmecu T — 2M.

4) ayo. 3.012, 370M°. Jlabopamopus ceapkxu u usnococmotixou Hannaexku um. A.A. [llsapyepa.
Hmeer B cBoeM cocTaBe ciefyroniee odbopynoBanue: Tpanchopmarop capounsiii TC/I-1000; ma-
muHa s KoHTakTHOM cBapku MTII-75-M; Beimpsimutens BC-600; npeobpazoBarens [1CO-300;
Beinpsamurens BC-1000; cBapounsiit aBromar AJIC-100-2; mammna creikoBass MCMVY-150; cranok
dbpesepubiii HI'®; tpancdopmarop OCO-800 kBA; anexrpocBapounsiii anmapat CTII-500; mkad
ylpaBiieHus; nepeaBkHoi komipeccop CO-7A; HacTOMBHO-IIIH(OBANbHAS TOJOBKA; CBEPINIIb-
HBI cTaHOK 2M-112; cTaHok aHOAHO-MexaHu4eckoi pesku; mammHa ATII-10-5; Tpancdopmarop
cBapounblii CTHI-500;cBapounsiii annapar A-550Y-12; nomyasromat [1/II'-508Y; Bentunsartop Ll-
4; ceapounsblii anmmapar Y/I'-301; tpanchopmarop A-481; snexrponeur CHOJI -1,6/2,0; smexTpo-
cBapouHoe obopynosanue TIAM-401 c¢ BCHT; Bempsmurens BJI-306; ammapaT BO3TyLIIIHO-
masmMeHHon pe3ku «KMEB-4»; Ttanp anektpuyeckas 0,5T; KOMIUIEKC 3JIEKTPOILIAKOBOTO KOKHWIIb-
Horo nutha YI-159A; tpancdopmarop TD-1601; snexrponeusr kamepHass CH-3-4,0; 3atounoit
cTaHoK; mKad cymmunbHbIN; nieub MydenbHas MII-2VY; Bentunarop L 4-10; kontakTop KTB-65;
nundosanbHas Mamuaka 1M3-82; myckatens [TAE-421; ycraHoBka ais pa3orpeBa LUIaka; HAacoC
1,5k 8/19 ¢ »i1. mBUTATEIEM.

[Momemenuss JUIst CaMOCTOSATENBHOW pabOTBl ¢ BO3MOXKHOCTBIO TOAKIIOUEHHS K CETH
"UnTepHeTr" n obecrnedeHrneM JIOCTyIa B JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
OpraHu3alliy: YUTAIbHBIC 3aJIbl, yueOHble Kopnyca 2,3 (KoMmbpioTepHas TEXHUKA ¢ BO3MOXKHOCTBIO
noJKJItoueHus: Kk cetu «VHTepHET» U obecreyeHueM OCTyma B 3JIEKTPOHHYIO HH(OpPMAalMOHHO-
obpazoBarensuyio cpeny (QHUOC JOHHTY) wu snekrponHo-Oubmmoreunyio cucremy (3BC
[PRbooks), a Tak:ke BO3MOKHOCTHIO MHAUBHIYAIbHOTO HEOTPAHUYCHHOTO JIOCTYIA 00yYaroIuXcs
B OBC u DMOC mnocpeacteom Wi-Fi ¢ mepcoHanmbHbIX MOOMIBHBIX ycTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas nunen3us MPL 2.0/ Grub loader for ALT Linux -
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munen3uss GNU LGPL v3/ Mozilla Firefox — munensus MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - nuniensust GNU GPL.
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