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V4eOHsIil 1an Ha 2020-2021 y4eOHBIH IO ITO HAITPABICHUIO ITOATOTOBKU
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JIucT corsiacoBaHusi padoveil mIporpaMMbl 1M CIIATIIMHbI

Pabouas nmporpamma paspaboraHa: KoxyxoB Anekceil AjnekcanIpoBUy

3aseayroumii kabeapoi MM, TOKTOp TEXHUYECKUX
HayK, JOLIEHT

PaGouast mporpamMma qucturminHbl «MeTaJuTyprusi IBeTHBIX METAJLI0B» pa3padoTaHa B COOTBET-
ctBuu ¢ OC BO HUTY «MUCuCy:

OO0pa3zoBarenbHbIN CTaHIAPT BBICHIET0 00Pa30BaHUs 110 HAITPABICHUIO MO OTOBKH
22.06.01 TexHosoruu MaTepuanon

(yrBepkaeH npukazom HUTY «MUCuC» ot «02» nexabpst 2015 r. Ne 602 0.B.)

Ha ocHOBaHUM y4yeOHoro miaHa Ha 2020-2021 y4eOHbIii roJ 10 HAIPaBIEHUIO MOATOTOBKU
22.06.01 Texnonornu marepuaion, O06padboTKa METAIUIOB JaBICHUEM

Pabouas nmporpamma paccMoTpeHa u 0100peHa Ha 3aceannuu kKadenpsl «MeTauryprusi 1 MeTajuio-
Beaenue uMm. C.I1. YrapoBoi»

ITpotokon ot 11 urons 2020 r. Ne 06/20

3aB. kadenpoit MM A.A. KoxyxoB

11 urous 2020 r.

PykoBoautens OIIOII BO

3aB. kadeapoii, 1.T.H., JOIL A.A. Koxkyxos

00JICHOCTb, YU.CM., Y4.36. — NPU HATUYUU U.0. Pamunus




1. EJIN 1 3AJJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. HeassMu ocBOeHMS JUCHHUIIMHBI SBISIOTCS U3YYEHHE OCHOB METAJLTYPTUU LIBETHBIX
METaJUIOB, U3YUYEHUE CIIOCOOOB KOMIUIEKCHOHN MepepadOTKH METALTYPTrHYECKOTO ChIPbS U OTXOJOB
MIPOU3BO/ICTBA.

1.2. 3agaumn ocBoeHHUs TUCHUILIUHBI: TTOTYYCHHE 3HAHUHN 00X 3aKOHOMEPHOCTEH MOBe-
JICHUS [IBETHBIX METAJIJIOB B IPUPOIHBIX YCIOBUSX, 3HAHUE OCHOBHBIX CIIOCOOOB MEPEPaAOOTKH ChIPhS
U BBIAEJIEHUE METAJLUIOB TEXHUYECKOH YHUCTOTHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1 YyeOHasi nucuMIUIMHA BXOAUT B cocTaB biioka OTJ] «PakynbTaTUBBD) U OTHOCUTCS K
BapHaTUBHOM YacTu, siBisiercs oos3aTenbHoil B OIIOIL.

Kypc «Metamnyprusi LIBETHBIX METAJUIOB» IpPEIHA3HAYEH IS MOATOTOBKH MCCIIeA0BaTeNen
(mpernogaBaTeIb-UCCIEIOBATENb) U MIPEIYCMAaTPUBACT U3YUYCHHUE TOPSIIKA U METOJIOB MPOBEICHUS
aHaJiM3a MpoIECCOB MPOU3BOJICTBA I[BETHBIX METAIJIOB.

[Ipu m3yyeHun Kypca HeOOXOaUMa CUCTEMATU3AIMS M aJITOPUTMU3AIMS 3HAHUM Ha OCHOBE
yIIyOJIeHHOTO CaMOCTOSITENIbHOTO U3yUeHUs yueOHOU U HayYHO-TeXHUUECKO# tuTeparypsl. Hempe-
MEHHBIM YCJIOBUEM TaKOU MPOpadOTKHU SBIISETCS UCIIOIH30BAHUE TaKXKe pa3pad0oTaHHBIX Ha Kadeape
“Metamnyprus u MetamioBeaenue uMm. C.I1. YrapoBoif” yueOHbIX OCOOHH, MTPOrPaMMHBIX KOM-
MJIEKCOB, UMUTALIMOHHBIX MOJICJICH, 3aIaHUH 711 TPaKTUYECKUX 3aHsIThil Ha OBM u T.71.

2.2. Insa u3y4veHusi JaHHOH y4eOHOW NUCHUILIMHBI HEOOXOAUMBI CJeIyIolIne 3HAHUS,
YMeHHUS ¥ HABBIKHU, (popMupyeMble NPH U3yYeHU U JUCITUNINH:

- Texnomorus mpoieccoB 00pabOTKH METAIJIOB M CIJIABOB JIABJICHUEM;

- HoBble TeXHOIOTUM B METAJLITYPTHUH;

- O0opynoBaHUE METAJUTYPrUYECKUX MPEANPUITHIA;

- Perenue teMriepaTypHBIX 3a1a4 TUTACTUYECKOM IepopMaliii METAJIOB U CIJIABOB KakK (yH-
JaMeHT JTsl JOPMHUPOBAHUS 3aJJaHHBIX CITY>KEOHBIX XapaKTEPUCTUK W3JIEIHIH;

- KoHTakTHOE ynpyro-miacTuieckoe B3auMoICMCTBUE METaJJIa U MHCTPYMEHTA B IIpolieccax
00paboOTKH METAIIJIOB U CIUIABOB JaBJICHUEM;

- Marematuueckoe MOJICTMPOBAHUE METAJUTYPIHUECKUX MPOIECCOB;

- ®Du3znyecKkoe MOJIETUPOBAHNE METAILTYPTUYECKUX ITPOLIECCOB.

3Hanusa.

- METAJLJIbI, OTHOCSIIIIUECS K TPYIITIE IBETHHIX;

- KJ1acCU(DUKAIIHMIO [IBETHBIX METAJLIOB;

- pOJIb IIBETHBIX METAJUIOB B COBPEMEHHOW TEXHUKE;

YmMmennd:

- OLICHUBATh UCXOJJHOE MUHEPATILHOE ChIPbE IBETHOW METAJUTYPIHH C TOUKU
3pEeHUsI KOMIUIEKCHOM MepepadOTKH €ro ¢ U3BJICUEHUEM IIBETHBIX METAJIIOB;

- IPETIOKUTH TPUHIIUITUATHHYIO0 TEXHOJIOTHYECKYIO CXeMy IepepaboTKu
METaJUTyPTHYECKOTO CBHIPhSI U OTXOJOB MPOU3BOJICTBA;

- YUUTHIBATh MPU BEIOOPE TEXHOJIOTHH BOMIPOCKHI OXPaHbl OKPYKAIOIICH CPeIbl.

HaBbiku:

- BBIOpaTh ONTHMAJILHYIO TEXHOJIOTHIO MEepepabOTKH CHIPhS IS I[BETHON METaJUTypTUH U3
CYLIECTBYIOIIMX B KOHKPETHBIX YCIOBUSIX;

- BBIOpaTh 000PYy/I0BaHNE B COOTBETCTBUU CO CIEIM(UKON MPOU3BOJICTBA IIBETHBIX METAJI-
JIOB.



2.3. IlepedeHb mocjaeay0MUX y4eOHbIX AU CIHUILUINH, 118 KOTOPbIX He00X0AUMBbI 3HAHUS,
YMEHHS U HABBIKH, (hopMupyeMble TaHHON y4eOHOMH AUCHUIIINHOM:

- IlpencraBieHne Hay4yHOrO JJOKJIaa 00 OCHOBHBIX pe3yjbTaTax MOATOTOBIEHHON HAayYHO-
KBTM(DUKAIIMOHHOM paboTHI (IMCCepTaInm );

- IloaroroBka u caada rocyJapCcTBEHHOI'O K3aMEHA.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE OCBOE-
HUA JMCHUITVIMHbBI

[Tpouiecc wM3y4yeHWs MUCIHUIUIMHBI HamNpaBlieH HAa (OPMHUPOBAHUE SJIEMEHTOB CIIEIYIONIUX
komnereHuii B cootBercTBUn ¢ OC HUTY «MUCuC» n OIIOIT BO no nanHomy HampaBiI€HHUIO
IIOATOTOBKH:

PE3YJIBTATBI OBYUEHMUS 1O JUCHUIIJINHE,
COOTHECEHHBIE C ®OPMUPYEMbIMU KOMIIETEHIUSAMHU
VK-5.1 cnocobnocmu nianuposams u peuiams 3a0asu cOOCMBEEHHO20 NPOpecCuoHaIbHO20 U
JIUYHOCMHO20 PA36UMUSL

3uamo: OCHOBHbBLE MEMOOONOSUHECKUE NOOX0ObL, CEA3AHHbIE C NIAHUPOBAHUEM U peule-
HUueMm 3a0ai, HanPasileHHbIX Ha cOOCMBEHHOE NPOPECCUOHATLHOE U TUYHOCTIHOE
pazeumue

Ymems: NPUMEHSAMb COBPEMEHHbLE MEMOObl U NPUeMbl NOJYYeHUs UHGOpMayuu 015 peule-
HUsL 3A0a4u cOOCMBEHHO20 NPOPECCUOHATILHO20 U TUYHOCIHO20 PA3GUMUSL
Braoems: npuemamu cocmasienus KpamkOCpOYHbIX U CIMPame2uieckux niaHo8 coocmeeH-
HO020 NPOPeCcCUOHAILHO20 U JTUHHOCIHO20 PA36UMUSL

VK-5.2 cnocobnocms k nenpepviéHomy npogeccuonaibHomy oo6pazoeanuio, 0OHOGIEeHUIO NPOo-
PeccuoHanbHBIX 3HAHULL U HABLIKOS, K HENPEPbIBHOMY PA3GUMUI0 NOMEHYUAA TUYHOCIU
3uamo: OCHOBHbLE NPUHYUNBL CAMOPA38UMUSL U CAMOPEAIU3AYUU C UCTIOTb308AHUEM YUG-
POBBIX U CeMeBbIX MEXHOI02UL, OAZUPYIOUUXCSL HA KOMMYHUKAYUU CReYUATUCTIO8
U3 PazIUyHbIX PE2UOHO8 U CIPAH.

Vmems: NPUMEHSIMb MEeMO00I02UI0 HAKONUMETLHO20 OOHOGNEHUS 3HAHULL U HABLIKOS 8
obracmu mexHono2ull U 060py008anus 8 0OIACMU NPOYECCO8 NPOU3BOOCMBA Me-
MAN08 U CNAAB08 8 PA3IUUHBIX MEMALIYPSULECKUX acpe2amax.

Braoems: HABbIKAMU OeMOHCMPAYUU CBOUX BO3MONCHOCTEL K COBEPULEHCINBOBAHUIO U PA3-
BUMUIO CB0E20 UHMELIEKMYANbHO20 U NPOPECCUOHATLHOZO YPOBHS NOCPEOCMBOM
gosJleuenUs 8 00PA308amenbHbLIL NPOYECcC UHHOBAYUOHHBIX YUDPOBYIX U CeMeBblX
MEXHON02U.

VK-6.1 cnocobrocms ucnonv3osamo 3HaHUus (PYyHOAMEHMATbHBIX HAYK OJisl NPOBEOCHUSL HAYYHBIX
ucciedo8anuil U npenodasamenbcKoll 0esmenbHoCmu

3namo: OCHOBHbLE 3aKOHbI MAMEMAMUKU, (PUIUKU U XUMULU, HAUOOLEe HaCmO UCNOIb3Ye-
Mble U Heobx00uMble OJisl NPOBEOEHUsT HAYUHBIX UCCIe008aHULL U NPENn00a8amens-
CKOIUL OesimelbHOCMU 8 001aCmU MEMALLYP2UU YBEHHBIX MEMAILLO8.

Ymems: 000CHOBbIBAMb NPUMEHEHUE OCHOBHBIX 3AKOHO8 U NOJIOHCEHUU MameMamuxu, ¢u-
BUKU U XUMUU OJI8 NPOBEOEHUsL HAYYHBIX UCCIe008AHUL U NPEenodasamenbCKoll Oe-
AMENbHOCMU 8 001ACTU MEMALTYP2UL YBETHBIX MeMALI08.

Brademsv: | npuemamu nayunozo 060cHo8anus, 6a3uUpyoue2ocs Ha OCHOBHbIX 3aKOHAX U NO-
JIOJCEHUSAX MAMEMAMUKY, PUUKU U XUMUU, NO3BOJAIOUUX OCYYECMEIAMb IB0I0-
YUOHHOE pa3eumue mexHoI02ull U 060py008aHus 6 061ACMU MEMALLYP2UU YEem-
HbIX Memaiios.

VK-1.1 cnocobnocms K KpumuiecKomy ananu3y u OYeHKe CO8PEMEeHHbIX HaAYUYHbIX 00CMUMCEHU,
2EHEPUPOBAHUIO HOBLIX HAYUHBIX UOEl NPU PeuleHUU UCCIe008aMeNbCKUX U NPAKMUYECKUX 3a-
0ay, 8 MOM Hucie 8 MeHCOUCYUNTUHAPHBIX 00ACMAX

3uamo: VPOBEHb HAULYUUUX MUPOBBIX U OMEUeCMBEHHbIX MEXHOI02UYECKUX pe3yibma-
Mo U napamempos 8 001acmu Memaiiypeul Y8emubvlx Memaios, N03600Uuul




000CHOBAHHO BLINONHAMb KDUMUYECKUL AHANU3 U OYECHK) COBPEMEHHBIX HAYUHBIX
00CMUICEHULL,

MEMOOOIO2UI 2EHEPAYUU HOBBIX HAYYUHBLX UOCl NPU PEUeHUU UCCLe08AMEeb-
CKUX U NPAKMUYECKUX 3a0ay, 8 MOM YUCTe 8 MeNCOUCYUNTUHAPHBIX 0OIACMSIX, 8
obacmu Memaiiyp2uu Y8emMHolX Memaiios.

Ymems:

Jlo2u4ecKku 0060CHOBLIBAMb NONONICEHUS U ME3UChl KPUMUYEeCKOMY aHAIU3Y Npu
OYeHKe COBPEMEHHBIX HAYYHBIX OOCIMUNCEHUL 8 00IACTU MEMATYPUL YBEMHbIX
Memannos,

HA 0CHOBe 000OWeHUs. HAULYYULUX MUPOBLIX U OMEUECBEHHbIX MEXHOLOSUYECKUX
Dpe3yIbmamos u napamempos 8 001acmu Memaniiypeuu YGemHvlix Memasios, ceHe-
PpUposams Ho8ble HayuHble udeu NPu peuleHul UCCie008amenbCKux U npaKkmuye-
CKUX 3a0ay, 8 MOM YUCTEe 8 MeNCOUCYUNTUHAPHBIX 00IACTSIX.

Braoems:

HABbIKAMU 6bINOJIHEHUA KPUMUYECKO20 ARAIU3a npu OYEHKe COBPEMERHLIX HA)Y Y-
HbIX QocmudiceHull 6 ooracmu memairypeu Y6ENTHbIX Memasiloe, a maKkotce npue-
Mamu ceHepayuu Ho6blx HAY4YHbLX uoeti npu peuteHuu UCCNe008amelbCKux u npak-
mu4ecKkux 3610&’{, 6 NMom 4duciie 6 MeDfCOMCL;MnJluHaprIX obnacmsx

OIIK-2.1 cnocobrnocmbs u 20mo8HOCMb pa3padbamvléams U 8bINYCKAMb MEXHOL02UYECK)I0 OOKY-
MEHMAayuro Ha nepcneKmuHble Mamepuavl, HOble U30eaus U CpeoCmed MexHU4ecKo20 KOH-
MPOJis Ka4ecmea 8blnycKaemol npooyKyuu

3name:

npoyedypul paspabomku U 8bINyCKd MeXHOI02UYeCKOU OOKYMEeHmayuy Ha nep-

CHEKMUBHblE MAMEPUAbl, HOBblE U30ENUS U CPEOCMBA MEXHUYECKO20 KOHMPOs
Kauecmea 8binycKkaemot npooyKyuu 6 001acmu Memaiypeuu YeemHulx Mema-
J108.

Ymvemn:

pa3pa6amb16amb U 68blNYCKANb NMEXHOI02UUECKYIO OOKyMeHmaLlMIO Ha nepcnek-
mueHble mamepuaisl, Hoeble uzoenus u cpeacmea MEeXHU4YeCKoco0 KOHmpOoJisl Kkave-
cnieda ebmycxaeMoﬁ npodym;uu 6 obnacmu mMemajirypcuul Y86emHblxX Memajllos.

Braoems:

npakmu4yeCcKumMu Haeobvlkamu pa3pa60ml<u U 6blnycKka MexXHoN02UYeCKOoU OOKyMeH-
mayuu Ha nepcnekmueHvle mamepuaivl, Hoeble uzoenus u cpedcmga mexHuue-
CKO20 KOHmMpoOJiid Kadecmea 6bll’lyCKa€MOl/7 npoc)ym;uu 6 obnacmu npoyeccos me-
maJjltypcuu y6emMHvlx mMemajlios.

OIIK-3.1 cnocobnocmb u 20moHOCHb IKOHOMUYECKU OYEHUBAMb NPOU3B0OCIEEHHbLE U HENPO-
U3600CMBEHHbIE 3aMPaAmMbl HA CO30AHUE HOBbIX MAMEPUANO8 U U30ETUl, NPOBOOUMb PAOOMY NO
CHUDICEHUIO UX CIMOUMOCMU U NOBLLULEHUIO Ka4eCmea

3name:

MeMOOUKU SKOHOMUYECKOU OYEeHKU npouseodcm@eHHblx u Henp0M3SOaCH’Z6eHHbZX
3ampamaosl HA c030aHue HOBbIX mamepuailoe u uzoenutl 6 obnacmu npoyeccos me-
majutypeut Yy6ENHoblX Memaiioe, nopﬂdku npoeedeuuﬂ pa60m NnO CHUJMNCEHUIO UxX
cmoumocmu U noOBblIUEHUIO Kadecmead

Ymvemn:

IKOHOMUYECKU OUEeHUsAanlb np0u360007’l’l6€HHbl€ u Henp0u36000m8€HHbl€ 3a-
mpamsl Ha CO30aHUe HOBbIX mamepuailoe u uzoenutl 6 obnacmu npoyeccoe me-
majtypeuu Yy6ENtHblX Memaiilos, npoeodumb pa6ombl NnoO CHUJNCEeHUIO UX Cmoumo-
Cmu U nOBbIUEHUIO KaYecmeda

Braoems:

nooxooamu u npuemamu 6blnoJHeHUs IKOHOMUYECKOU OYEeHKU I’lpOMS’@O@C‘m@eHHbZX
u Henpous’eoc)cmeeHHblx sampam Ha C030aHUe HOBbIX mamepuaios u uzoenuil 6
obnacmu npoyeccos Memauiypcuu Yy6ENTHbIX Memaniiloe, NPpUuHyunamu l’lp06'€0€Hu}Z
pa60m NO CHUMNCEHUIO UX CIMOUMOCNnU U NOBblULEHUIO Kauecneda

OIIK-4.1 cnocobHocmb u 20MOBHOCHb BLINONHAMb HOPMAMUBHBLE MPEO0BAHUS, 0OeCneuUsa-
wue 6e30nacHocmy NPOU3800CMEEHHOU U IKCHILYAMAYUOHHOU OesimelbHOCmU

Buame: HOopmMamueHbsle mpe606aHuﬂ, 0666’1’16111/!661}01/{41/!@ bezonacrocmo npous’eo()cmeeﬁ—
HOU U 3Kcnﬂyamauu0HHozZ oesimenbHOCMU 6 0O1ACmU npoyeccos memajurypcuu
UENHbIX Memailloe.

Ymemn: cpaAMOmMHO U 000CHOBAHHO UCNONL306AMb HOPMAmMueryro OOKyMeHmal/!MIO npu

8biO0pe mpebosarull, obecneyusarwux 6e30NacHOCMsb NPOU3BOOCMEEHHOU U IKC-
NIYAmMayuoHHoU 0eamenbHOCmU 8 001acmu NPOYecco8 MeMalypeuul Y8emHuvlx
MEmaios.




Braoemy: HAasblKamu pabomsi ¢ HOpMAmMueHoU OOKyMenmayuel npu oopmuposanuu na-

Kema mpebosanutl, 0becneuusarouwux Oe30naAcHOCmMs NPOU3BO0CMEEHHOU U IKC-
NIYamayuoHHOU 0esimelbHOCMU 8 00IACMU NPOYECCO8 MEeMANLyPSUU YBEMHbIX
Memannos.

OIIK-5.1cnocobHocms u 20mo6HOCHb UCNONIL308AMb HA NPAKMUKE UHMEZPUPOBAHHblE 3HAHUS
ecmecmeeHHOHAYYHbIX, 0OWUX NPOGhHECCUOHANbHO-0PUESHIMUPVIOWUX U CReYUATIbHBIX OUCYUNTIUH
0J151 NOHUMAHUA NPOOIeM pa38uUmus Mamepuaio8eoeHUs, yMeHue bl08Uu2ams U peaiu3o8bl8ams
Ha NpaKkmuke Hosbie 8blCOK0IPhexmusHvle MmexHoI02UU

3uams: MemoO0I02UI0 NOHUMAHUS NPOOIeM PA36UMUS MAMEPUATOB8E0eHUs HA OCHO8E UH-
mezpuposanus 8 eOuHoe yenoe 3HAHUll ecmecmeeHHOHAYYHbIX, 00uux npogheccu-
OHATILHO-OPUESHMUPYIOWUX U CREYUATLHBIX OUCYUNTIUH

Ymemn: 2PAMOMHO U 0OOCHOBAHHO UCNOIL308AMb UHMESPUPOBAHHbIE 3HANHUSL eCIeCMEeH-
HOHAYYHBIX, 00WUX NPOPeCcCUOHATbHO-OPUESHMUPVIOWUX U CREYUATbHBIX OUCYU-
NJAUH OJI51 BbIOBUIICEHUSL HOBLIX 8bICOKOIGDGheKmueHble MexXHoN02UU

Brnaoemw.: HABblIKaAMU pealu306bl6amb HA NPAKMUKE HOBble 6blCOK03d)qb€Kmu6Hbl€ mMexXHoJ10-
cuu
6 obnacmu npoyeccos memautypcul Y6ENTHbIX MeMAliloe.

OIIK-7.1 cnocobnocmb u 20mo8HOCMb 8eCcmu NAMEHMHbLU HOUCK NO MeMamuKe Ucci1e008aHull,
ohopmasaims mamepuanvl 015 NOLYYEeHUs NAMEHMO8, AHAIUZUPOBAMb, CUCTNEMATUUPOBAMNb U
0000w amo uHpopMayuro U3 2100AIbHLIX KOMNLIOMEPHBIX cemell

Buame: npuemasl I’lpO@QO@HMﬂ NnameHmHbill NOUCK NO I’lp06Jl€MClM mMemaijlrypeuu Y6entHolx
memaiiioes, a maxKkorce npouedypy quOPMJleHuﬂ mamepuanos ons nojiy4yeHus na-
nmeHmoe

Ymems: cpamoOmHoO u 000CHOBAHHO anaiusupoeamos, cucmemamusuposeambs u 06061/14617’1’11)

qu)OpMaL{M}O U3 2100AIbHbIX KOMNbIOMEPHHBIX cemell 6 oonacmu npoyeccos me-
maiitypeuu Y6ENTHLIX Memaiiloes.

Brademsv: | Hagvikamu pabomul npu noayueHuu uHGopmMayul u3 e100aIbHbIX KOMNbIOMEPHLIX
cemell, a MaKice NpUeMamu ee aHaiu3da, CucmemMamusayuu U 000oueHus

OIIK-8.1 cnocobnocmb u 2comosHocms 0bpabamuléams pe3yibmanvl HAYYHO-UCCIe008amMeNb-
CKOU pabomul, 0popMAAMb HAYUHO-MEXHUYECKUe OMUYembl, 20MOo8UMb K NYOIUKaAyuU HayyHvle
cmamvu U 00KNA0bl

3nams: HOpMamusHvle mpebosanus, pe2iameHmupyioujue oghopmienue HayuHo-mexHude-
CKUX OM4emos, Hay4HblX cmamell U 00K1a008
Ymemu: 2PAMOMHO U 0OOCHOBAHHO UCNOTIL308AMb HOPMAMUBHYIO OOKYMEHMAaYuro npu 0o-

pabomke pe3yibmamos Hay4¥HO-UCCIe008ameNbCKoll pabomsl, 0hopmieHuu
HAYYHO-MEXHUYEeCKUX OMmuenmos, N0020MmoeKe K nyOIuKayuu Hay4Hvlx Cmamvei u
00KN14008

Braoemv: | nasvixamu pabomei ¢ HopmamusHou 0oKymenmayuel npu hopmuposanuu
HAY4YHO-MeXHU4eCKUx Omuyemos, HayyHvlx cmametl U O0OK1A008

OI1K-10.1 cnocobrnocmob ebibupams npubopsi, damuuku u 060pyo0osanue 0is NPOBeOeHUst IKC-
NEPUMEHMO8 U PESUCTPAYUU UX PE3YTIbIMAMO8

3nams: HopMamusHbvle mpebosanus, obecneyugaroujue 6€30NacHOCMb NPOU3800CNEEH-
HOU U 9KCNIYAMAYUOHHOU 0esamenbHOCIU NPU 8bloope Npubopos, 0amyuKos u
060py008anus 01 Npo8edeHUs IKCNEPUMEHMO8 U Pe2UCMPAYUL UX Pe3yTbmamos

Ymems: 2PAMOMHO U 0OOCHOBAHHO UCNOTIL308ANb HOPMAMUBHYIO OOKYMEHMAYUIO NO IKC-
niyamayuu u npuMeHenuio npubopos, 0amyuxos u 000py008anus 0jisi nposede-
HUSL 9KCREPUMEHMO8 U PeSUCIPAYUU UX Pe3yIbmamos

Braoems: | nagvikamu pabomwi ¢ npubopamu, 0amuukamu u 060pyoosanuem OJisi NPOBeOeHUs.
IKCNEPUMEHMOB U PE2UCMPAYUU UX Pe3YbINamos 8 001acmu npoyecco8 Memai-
JypeuU Y8EeMHbIX MEMAN08, 00eCneuusauux 6€30nacHoOCmy NPOU3800CMBEEHHOU
U IKCHIYAMAYUOHHOU OesimelbHOCMU




OIIK-11.1 cnocobnocms u 2omogHoCmMb pazpadbamuléams MexHOI02ULeCKUL NPoYecc, MexHOoN0-
2UYeCKYI0 OCHACMKY, pabouyio OOKYMEHMAayuio, Mapupymusie u OnepayuoHHbvle mexHoI0cuye-
CKUe Kapmbl 0JisL U320MOBIeHUsl HOBLIX U30eNUll U3 NEPCNEeKMUBHbIX MAMEPUANO8

3name: OCHOBHblE NPURYUNDBL U NOJIOJCEHUA, CBA3AHHbLE cpa3pa60ml<0ﬁ mexHosiocuve-
CKO20 npouyecca, MEexXHONI02UUEeCKOU OCHACMKU, pa60qeﬁ ()OKymeHmauuu, maput-
PYNIHbBIX U ONEPAYUOHHO-MEXHOIOCUUECKUX Kapm 07151 U320MOBEeHUS HOBbIX U30e-
UL U3 nepCcneKmueHblx mamepuanos 6 obnacmu npoyeccos memaurypcuu yeent-
HbIX MemaJiios.

Ymemn: pa3pa6amb16amb MEXHOI02UYECK UL npoyecc, mexnojaiocu4ecKyro OCHacmkKy, pa60—
uyro OOKyMeHmal/;uIO, mapuipyninole U onepayuorHrnsle mexHojlocuiecKue Kapmnol
OJ151 U320MOGJICHUSL HOBBIX U30CNULL U3 NnepcneKmueHblx mMamepuailos 6 obnacmu
mMemajrypcuu U6EemHblx memajilos.

Brademsv: | cosokynHocmuio nonosceHull u mpebosanutl, a maxice HagblKamu NPAKMu4ecKoll
paspabomku mexHoI02u4ecko20 npoyecca, mexHol02u4eckol OCHAcmKU, pabo-
ueti QOKYyMeHmayuu, Mapupymusix u ONepayuoHHO-MeXHOI02UYECKUX Kapm 05
U320MO6IeHUSL HOBBIX U30eNUlLl U3 NePCNEeKMUBHbIX Mamepuaios 8 obiacmu npo-
Yeccos8 Memaiiypeuu YGemHulx Memaiios.

OIIK-12.1 cnocobrHocmb 1 20moBHOCHb YHACMB08AMb 8 NPOBEOEHUU MEXHOI02ULEeCKUX dKChe-
PUMEHMO8, OCYWeCMEISANMb MEeXHOI02UYECKUL KOHMPOIb NPU NPOU3BO0CMEE MAMEPUATIO8 U U3-
oenutl

Buame: OCHOG6HblE NPUHYUNDbL U NOJIOJHCEHUA, CEA3AHHbLE C npoeedenuejw mexHoJjiocuve-
CKUX OKCNEPUMEHM OB, OCYUWECNBIERUEM MEXHOI02UHECKO20 KORMPOJIAL nPpU npo-
uzeoocmee uz0enull ¢ UCNOAb308aAHUEM npoyeccos memajiiypeu Y6E€NTHblX Me-
maijijloes.

Ymemn: pa3pa6amb16amb MEXHON02UYECKUL IKcnepumennt, a makKaice Kapmy mexnoaocu-
UeCKo20 KORmpo.Jii npu npouseo()cmee uz0enull ¢ UCNONIb308aAHUEM npoyeccos me-
maiutypcu Y6ENTHLIX MeMAliloe.

Brnaoemw: COBOKYNHOCMbIO NON0HCEHUL U mp€60661H1/l1:i, a makotce Hasgvlkamu npakmude-
CKOcO npOG@d@HHﬂ MEXHONI02UHUECKUX IKCNEPUMEHNIOB, OCYUECNBIIEHUEM NEXHO-
J102UYeCK020 KOEKmMpOoJii npu npouseodcmee uz0enuil ¢ UCHONIb306AHUEM npoyeccoes
Memajlrypeuu Y6EMHbIX Memajllos.

OIIK-13.1 cnocobrocms u 20mosHOCmb Y4acmeosams 6 cepmupukayuy Mamepuaios, noiy-
padbpukamos, uzdenuil u MexHON02UYECKUX NPOYECCO8 UX U3COMOBIeHUs

3nams: OCHOGHbIE NPUHYUNBL U NOJIOHCEHUSL, CB5A3AHHblE C NpO8edeHUuemM cepmudurkayuu
mMamepuanos, norygabpuxamos, uz0enuti U MexHOA0SUYECKUX NPOYeCcco8 Ux uzeo-
MOGJIeHUsL C UCNOTIb30BAHUEM NPOYECCO8 MEMALIYP2UU YBEMHBIX MEMAJLI08.

Ymemu: Peanu308ul8ams OCHOBHbIE NPUHYUNDL U HOTONACEHUS, C8A3AHHbBLE C NPOBEOeHUEM
cepmuuxkayuu mamepuanos, noiyGHadpukamos, u30enuti U mexHoJI02UdecKuUx
nPOYECco8 Ux U3eOmMosLe st C UCNOIb308AHUEM NPOYECCO8 MEMANTYPSUU YGem-
HbIX Memaiios.

Bradems: | cosoxynnocmuio nonodcenuil u mpebosanuil, a makice HA8bIKAMU NPAKmMude-
CK020 NposedeHuUs cepmupuxkayuu Mamepuanos, noiypabpuxamos, uzoeiut u
MEeXHOI02UYECKUX NPOYECCO8 UX U320MOGIEHUSL C UCNONb308AHUEM MEMATTYPIUU
YBEMHBIX MEMAN08.

OIIK-14.1 cnocobnocmb u 20moHocmb OYeHUBanb UHBECMUYUOHHblEe PUCKU npU peaiusayuu
UHHOBAYUOHHbIX Mamepuaﬂoee()ltecwux U KOHCMPYKmMOPCKO-MEeXHO/I02UYECKUX NPOEKMOE U
6H€()p€Huu NEPCNeKmuBHblXx mamepuanlos u MexHon02Ul

3nams: OCHOBHbIEe NOOX0O0bI, UCNOTIb3YeMble OJisl NePEUUHO20 AHAU3A U NOCTEOVIOUe20
onpeoeneHus cgep npUMEeHUMOCIU, a MAKIHCE OYEHKU PUCKOE Pe3VIbmMamos
HAY4YHO-UCCTIe008AMENbCKUX U ONbIMHO-KOHCMPYKMOPCKUX pabom & odracmu
npoyeccos8 Memaiypeuu YeemHuix Memaiios.

Ymemn: - 1o2uyecKku 0O0CHOB8AHHO onpedeﬂﬂmb HA OCHO8€e OAHHBIX CUCIEMHO20 AHAIU3A
cqbepy NpUMerHUMmocmu pe3ylomamoes HayuHO-ucmedoeameﬂbcrcux U OnvlniHo-




KOHCMPYKMOPCKUX pabom & 00.1acmu npoyeccos Memaiiypeuu YeemHslx mema-
7108;

— HA OCHOBE CE2MEeHMHO20 AHANU3A OYEHUBAMb PUCKU U ONpedelsimb Mepbl HO
obecneyenuro 6e30naACHOCMU NPUMEHEHUS Pe3YIbMAMo8 HAYYHO-UCCIe008AaMmelb-
CKUX U ONbIMHO-KOHCMPYKMOPCKUX padbom

Braoemy: OCHOBHblLE NOOX00bL, UCNOTIb3YeMble OJisl NEPBUUHO20 AHANUZA U NOCTIe0YIOue20
onpeoeneHus cpep NPUMEHUMOCIU Pe3yIbMamo8 Hay4HO-UCCe008aMeENbCKUX U
ONBIMHO-KOHCMPYKMOPCKUX pabom 8 001acmu Memaniypeuu YyeemHulx Mema.-
J108.

OIIK-16.1 cnocobnocmob u 20mo8HOCMb OP2AHU308bIBAMb PAOOMbL NO COBEPULEHCIBOBAHUIO,
MOOepHU3aYUU, YHUDUKAYUU BbINYCKAEMBIX U30ENUU, UX DTIEMEHMO08, pa3padbamvléams NpoeKmsbl
CMAanoapmos u cepmupuramos, nPposooUms CEpMUPUKAYUIO MAMEPUALO8, MEXHOLOUYECKUX
npoyeccos u 000py008anUs, Y4acmeosanms 8 Meponpusmusax no CO30AHUI0 CUCMeMbl Ka4ecmsd

3namo: — CMPYKMypy npocpamm pabomsl no CO8EPUIEHCMBOBANHUIO, MOOEPHUZAYUU, YHU-
Qukayuu 8bINyCcKaemuvlx uz0eaull, ux 2NeMeHmo8 8 001acmu npoyeccos memai-
JIyp2UU YBEMHbIX MEMAlos.;

— NOPA0OK pa3pabomKu NPoeKmos CMaHoapmos u cepmuuramos, nposeoeHus
cepmugbuxayuio Mamepuanos, MmexHoaI02UYecKUx npoyeccos u 060pyo008anusl,;

- NOPAA0OK CO30aHUsL CUCEM KAYecmed HA NPeOnPUAMUSX, UCHONb3VIOUUX NPO-
yeccol MeMmauiyp2uu Y8emHublx Memaios.

Ymemu: pazpabamuvleams nPOPaAMMbL O COBEPULEHCTNBOBAHUIO, MOOEPHUZAYUU, VHUDU-
Kayuu 8bINYyCKAemMblX U30eutl, Ux 31eMeHmos, npoyedypvl pazpabomru npoeKmos
CMAanHOapmos u cepmupuramos u cucmemvbl Kayecmed 6 ooiacmu npoyeccos me-
MALypeUU Y8emusblx Memaios.

Braoemv: | nasvixamu paspabomxu u nenocpeocmeenHo20 KOHMPO.is npoyecca pearusayuu
npocpamMmuvl O COBEPULEHCBOBAHUIO, MOOEPHUZAYUY, VHUDUKAYUU 8bINYCKAe-
MbIX U30eNUll, UX DJIeMEeHMO8, NPpoyedyp papabomku npoeKmos CmaHoapmos u
cepmugpuKamos u cucmemvl Kavecmea 8 001acmu npoyecco8 Memaiypeuu
YBEMHbIX MEMALNI08.

OIIK-18.1 cnocobrocme u 20mosHocms 6ecmu agmMopCKull HA030p Npu U320MOBLEHUU, MOH-
mabice, Ha1A0Ke, UCNBIMAHUAX U cOaue 8 IKCNIYAMAYUIO 8bINYCKAEMbIX MAMEPUAIos u uzoenui

3nams: CMPYKMYPY NPOSPAMM NO A8MOPCKOMY HAO30pPY NPU U320MOBNEHUU, MOHMANICE,
Hanaoke, UCNLIMAHUAX U cOaye 8 IKCHIAYAMAYUIo 6bINYCKAEMbIX MAMEPUALO8 U
uzoenutl 8 0bacmu nPoYecco8 Memaulyp2uul Y8emHulx Memauios.

Ymemu: paspabamuléams npoOSPaAMMbL O ABMOPCKOMY HAO30PY U320MOBNIEHUIO, MOH-
maoicy, Hanaoxe, UCNLIMAHUAX U cOaye 8 IKCNILYAmayuro 8blnyCKaeMblx Mamepua-
J108 U U30enull 8 06aacmu npoyeccos Memaiiypeuu Yeemmvlx Memaios.

Bradems: | Hasvikamu paspabomxu u HenocpeocmeeHHo20 KOHMpPOJisl NPOSPAMMbL NO A8MOp-
CKOMY HAO30DY U320MOBNIEHUI0, MOHMAICY, HANIAOKEe, UCNLIMAHUSAX U cOaye 6 IKC-
NIYamayuro 8binycKaemblx Mamepuanios u u3oeiuti ¢ 061acmu npoyecco8 Mema.-
JIYP2UU YEEMHbLX MEMAlos.

1IK-1.1 cnocobnocmo u 20mosHOCMb BLINOIHAMb PACYEMHO-MEopemuiecKue U IKCnepuUMeH-
ManvHvle UCCIe008aHUs 8 Kauecmae 6e0yue20 UCNOIHUMENS C NPUMEHEHUEeM KOMNbIOMEPHbIX
MEeXHON02Ul, 6eCmU NAMEHMHbIN NOUCK N0 MeMamuKe Uccie008anuil, 0OpMIAMb Mamepuaivl
0J15 NONYYeHUs. NAMEHMO8, AHATUZUPOBAMb, CUCTIEMAMUZUPOBAMb U 0000Wams uHGopmayuo
U3 2106aIbHBIX KOMIBLIOMEPHBIX cemeli, 00pabamviéams pe3yibmamsl HAY4YHO-UCCLe008amelb-
CKOll pabomul, 0POpMAAMb HAYUHO-MEXHUYECKUEe OMYembl, 20MO8UMb K NYOIUKAYUU HAYYHbLE
cmamvu U 00KNA0bl, pa3pabamvléams mexHu4ecKue 3a0aHus U npocpammbvl npogedeHus pac-
uemHO-meopemuiecKux U IKCHepUMeHmMAaIbHblX pabom

Buame: — MemoO00N02UI0 BbINOIHEHUS pPaciemHuo-meopemudecKux U IKCnepumMeHmailbHblx
uccne0o8anull ¢ NPpUMEHEHUEM KOMNbIONEPHBLIX mexHon02Ull npu usyvenHuu pas-
JIUYHBIX NPOYECCO8 MEeMANLypeul Y8EMHbIX Memdajllos,

- MemoouKu npOSQO@HHﬂ namernmHo20 NoUcCKa u I’lOpﬂdOK OQbOPMﬂeHM}l 3as6KU
ons noay4erus namenmada 6 obnacmu MEeMAnnypeul YEMHbIX Memalllos,




- N00X00bl HeobX00UMble 051 NPOBEOEHUsL NOUCKA U NOJIYUeHUsT HeOOXOOUMBIX
OaHHBIX 00 UCNONIL3YEMOU MEXHON02UU 8 00IACMU MEMALLYP2UU YEEMHBIX Me-
manios;

- npuembvl, Memoobl, CPeOCmaa, UCHOIb3YeMble NPU PA3pPaAOOmKe MexXHUYecKux
3a0anUll U NPOSPAMM NPOBEOEHUS. PACUEMHO-MEOPEMUYECKUX U IKCHepUMeH-
MANbHBIX pAOOM. NPUMEHUMENbHO K NPOU3ZBOOCBY MEMANN08 U CNIAB08 6 PA3-
JIUYHBIX MEMALIYPSULeCKUX azpeeamax, obecneuusaruue boiee KOppeKmHoe
npogedernue Uccied08anull

Ymems:

- OCYWeCmBIIsIMb PACHeMHO-MEoOPemuiecKue U IKCRePUMEHMAlbHble UCCIe006d-
HUSL C NPUMEHEHUEeM KOMNbIOMEPHBIX MEXHOA0SUL NPU UZYYEHUU PA3TUYHBIX NPO-
Yecco8 Memaypeuu YEEemublx Memaiios.;

- ocywecmensime npogedenue NAMmeHmHO20 NOUCKA U OOpMIeHUe 3a16KU 05
nOYyHeHUs: NaAmeHma 8 00acmu MemauLypeull Yeemnvlx Memauios,

— NPOBOOUMb NOUCK U NOJLYYEeHUE HeOOXOOUMBIX OAHHBIX 00 UCCIedYeMOll MeXHO-
Jlo2UU 8 0OIACMU NPOYECCO8 MEMALILYP2UL YEEMHBIX MEMALO8;

— pazpabamuleams MexHU4ecKoe 3a0anue u npoepammbvl NPOGeOeHUs: pACHemHO-
mMeopemuueckux u SKCRePUMEHMAIbHbIX pabom, Npu u3yueHuu npoyeccos MemaJ-
JIYp2UU YBEMHBIX MEMAILIL08,

Braoemy:

—BbINOIHEHUS. PACYEMHO-MeoPemuyecKue U IKCNePUMEHMAIbHbLE UCCIe008AHUS
C npuUMeHeHueM KOMNbIOMEPHbIX MEeXHOI02UL NPU U3YYeHUU
PA3IUYHBIX NPOYECCO8 MEMALLYP2UU YBEMHbIX MEMAllos,

- NPUMEHEHUsL UCNOIb308AHUSL COBPEMEHHBIX YUPPOBbIX UHPOPMAYUOHHBIX MmeX-
HoJ02Ull 01 6os1ee 21yO0K020 NPOBedeHUss NAMEHMHO20 NOUCKA NPU 0PopMIeHUU
3as68KU OJisL NOJYYEHUsI NAMEHMa 8 001ACmU MeMALypeUuL YEemHblX Memaios.,
— BbINOJHEHUsI NOUCKA U NOTYYeHUs HeOOXO0OUMbBIX OAHHBIX 00 UCCe0yeMOoll meXx-
HOJI02UU 8 00IaCMU NPOYECCO8 MEMALLYPSUU YBCMHBIX MEMANN08.;

— paspabomku mexHu4ecko20 3a0aHus U NPOSPamm nPoeeoeHUs: Ppaciemuo-meo-
PemuyecKux u SKCNepuUMeHmaibHblx pabom, npu u3yueHun npoyeccos Memaiyp-
2Ull YBEMHBIX MEMAJLI08.

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

OObeM AUCIUTUIMHBI B 3a4€THBIX eIWHUIAX (2 3a4eTHbIX eIMHUIIbI) C YKa3aHUEeM KOJ4e-
CTBa aKaJIEMHUUECKUX MM aCTPOHOMUYECKHUX YacOB, BBIIECJICHHBIX HA KOHTAKTHYIO paboTy o0yuaro-
IIUXCsl C TIperojiaBareyeM (1Mo BUaaM yueOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO paboTy o0yuato-
IIUXCS COCTaBIISIET:

Taoauua 1. CTpykTypa ¥ cofep:KaHue JUCHUNIHHBI

< Koz xomme- DopMBI TEKY-
KonrakTtHas pa- é TeHINH IEro KOHTPOJIS
= oora s yCIIEBAEMOCTH
Ne |HanmmenoBanwue pagena,| (B yacax) = (no memam)
/1 TEMBI 3 E:3 ®dopma mpome-
© 3 ’KyTOYHOM at-
1 leMm | p (c)% TeCTalluu (1o
cemecmpam)
1 Tewma 1. Beenenue. 6 2 6 YK-5.1
Iems n 3amaun VK-5.2
Kypca. CoIpbe 11l VK-6.1
MIPON3BO/ICTBA IIBET- VK-9.2
HBIX METAJIJIOB OIIK-5.1
2 Tema 2. Metamnyp- 6 2 6 YK-5.1
TUs Meu VK-5.2




VK-9.2
OIIK-5.1

Tema 3. Meranmnyp-
TUsl HUKEJIS U KO-
OanbTa

YK-7.1
YK-9.2
OIlK-2.1
OIIK-7.1
OIIK-8.1
OIIK-10.1
OIIK-11.1
OIlK-12.1
OIIK-14.1
OIIK-16.1
OIIK-18.1
[K-1.1
I1K-1.2

Tema 4. Meramtyp-
THsl JISTKUX METaJIJIOB

YK-7.1
VK-10.1
OIlK-2.1
OIIK-3.1
OIlK-4.1

OIIK-11.1
OIIK-13.1
OIIK-14.1
OIIK-16.1
IK-1.1

Kontponbnas
pabora

Tema 5. Meramnyp-
I'Usl CBUHIIA

YK-7.1
OIIK-2.
OIIK-11.1
OIlK-14.1
OIIK-16.1
[K-1.1

Tema 6. Meramryp-
TS 0JI0Ba

YK-9.2
OIlK-2.1
OIIK-11.1
OIlK-14.1
OIIK-16.1
[K-1.1

JlomarHee 3a-
nanue - pede-
pat

Tema 7. Metamnyp-
TUS [IUHKA

YK-7.1
OIlK-2.1
OIlK-3.1

OIIK-11.1
OIlK-14.1
IK-1.1

Kontponbnas
pabota

UToro

108

18

54

3auer

[Tpumeuanue: YcnoBHble 0003HaueHus: JI — 3aHATUSA JIeKIMOHHOTO TuNa; CM— ceMUHapcKue 3aHsi-
tus, JIP — nabopatopnsie pabotsr; CP — camocTosTenpHas paboTa Mo OT/IEIbHBIM TEMaM

5. ®OHJIl OHEHOYHbLIX CPEACTB JJIsA IPOBEJEHUA TEKYIIET'O KOHTPOJIA

U IIPOMEKXYTOYHOM ATTECTAIIMM 11O JTUCITATITAHE




[Ipu npoBeneHNN TEKYLIEro KOHTPOJIS U MPOMEKYTOYHON aTTecTalluu Mo JUcHuminHe «Me-
TAJTYyprusi IBETHBIX METAJIOBY» MPOBEPSETCs chOPMUPOBAHHOCTH Y OOYHAIOLIMXCSI KOMIIETEHIUH,
yKa3aHHBIX B pasjziesie 3 HacTOsIIEH TPOrpaMMbl. DTaTHOCTh (POPMHUPOBAHHUS TAHHBIX KOMIICTCHITUI
B IIPOIIECCE OCBOCHUS 00pa30BaTEIbLHON MPOTrPaMMBI ONIPEIENISAETCS MOCIIEA0BATEIbHBIM OCBOCHUEM
JUCIUIUIMH U MIPOXOXKACHUEM MIPAKTHUK, a B MIPOLIECCE OCBOCHUS AUCIMILTUHBI — MOCIEI0BATEIbHBIM
JOCTH)KEHHUEM PEe3yJIbTaTOB OCBOCHHS COJIEPIKATENBbHO CBA3aHHBIX MEXKTY COOOM pa3ienoB, TeM.

5.1. KoHTpo/ibHBbIE BONPOCHI JJIS1 CAMOCTOSITEIbHOM MOATOTOBKH K MPOMEKYTOYHOM aT-
TeCTAUMH M0 UTOraM U3y4YeHHs TN CHUITHHBI

DK3aMeH (3a4eT ¢ OI[EHKOM) HE MPElyCMOTPEH.
5.2. Ilepeuenn padoT, BHINMOJIHSIEMbIX B MpoLecce U3yYeHUsl U CHUIIMHbBI
Konmponsnuvie pabomut 011 mexkyuieii ammecmayuu no Umoz2am u3y4eHus OUCYUnIuHbl

Konmponsnaa paooma Nel (OIIK-5.1, YK-5.1, YK-5.2, YK-6.1, YK-7.1, YK-9.2, YK-10.1, IIK-
1.2).

BapuanT 1

1. OcobeHHocTH METAJUTYPrun BETHBIX METAJUIOB.
2. CpIpbe Ui IPOU3BOJICTBA ATFOMUHUS.

3. ChIpbe U1t TPOU3BOICTBA ME/TH.

Bapuant 2

1. Mcnonp30BaHMEe OTXOJOB U MOJIYIPOILYKTOB 3aBOJIOB LIBETHOM
MeTaJLITypIrUH.

2. CpIpbe U1 TPOU3BOICTBA HUKETIS.

3. ChIpbe 11 TPOU3BOACTBA MArHUs.

Konumponvnasn paooma N2 (OIIK-2.1, OIIK-3.1, OIIK-3.1, OIIK-4.1, OIIK-5.1, OIIK-7.1, OIIK-
8.1, OIIK-10.1, OIIK-11.1, OIIK-12.1, OIIK-13.1, OIIK-14.1, OIIK-16.1, OIIK-18.1, IIK-1.1, YK-
5.1, YK-5.2, YK-6.1, YK-7.1, YK-9.2, YK-10.1)

Bapuanr 1

1. Ceipbe a1 IpOU3BOJCTBA CBUHIIA.
2. CpIpbe Ui IPOU3BOJICTBA LINHKA.
3. C1oco0 BBIIUIABKY CBUHIIA.

Bapuant 2

1. CeIpbe 11 IpPOM3BOJICTBA 0JIOBA.

2. Kak mpoBOUTCS BHIIJIABKU MEIH U3 CYJb(UIHBIX KOHIIEHTPATOB U PY/I.

3. B ueM cymHOCTh I'MJIpOMETaTypruyecKoro crnocoda nporu3BoCTBa IIMHKA

Temut pegpepamos (OIIK-5.1, OIIK-7.1, OIIK-8.1, OIIK-14.1, YK-5.1, YK-5.2, YK-6.1, YK-7.1,
VK-9.2, YK-10.1)

1. Ponp anroMuHMSI IPU TPOU3BO/ICTBE CTAJIH.

2. Ponb Meau mpu PpOM3BOJICTBE CTAJIH.

3. Pons iMHKA TIpH TIPOM3BOJICTBE CTAIIH.

4. Ponb xo0asibTa Mpy MPOU3BOICTBE CTANH.

5. Poinb cBHHIIA M 0J10Ba ITPU MPOU3BOJICTBE CTAJIH.

O065wEM pedepara cocrarisieT 20-CTp. TPU HATUYUHU CCHUTOK HA UCTOYHUKH HE cTapiie 10 met
(5 ccpLIoK), a TaKk)Ke Ha UICTOYHUKH U3 MHOCTPAHHOM JIUTEPATypHI (5 CCHUIOK).



5.3. OneHo4HbIe MaTepHaJIbl (OLEHOYHBIE CPEACTBA), HCIOJIb3yeMble /I IK3aMeHa
DK3aMEeH He MPEaYCMOTPEH.

5.4. MeToanKka OLleHKH Pe3yJibTATOB 00y4YeHH sl M0 AUCIHUILIHHE

B cemectpe 6 mo kypcy npeaycMoTpeH 3a4det. Bo3aMokHA TPOCTaHOBKA 3a4€Ta Ha OCHOBE pe-
3yJIbTATOB TEKYIIEH aTTECTAllU B TCUCHHE CeMecTpa 6: HamucaHust KOHTPOJIbHBIX pa0boT (Nel 1 Ne2)
u pedepaTa, HAMUCAHHOTO HA ONPEICTICHHYIO TeMy (BapHATHBHO).

[TokazaTenu U KpUTEPUU OILICHUBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHIIMI IPUBEACHBI B Ta0-
quie 1 u 2.

Ta6auna 1. Iloka3zaTenn oneHUBaHNUs Pe3y/IbTATOB 00y4eHUsI B BU/e 3HAHUI

Ikama onenu-
BaHU

Kputepuu onienuBanus

JEMOHCTPHUPYET 3HAHUE TEOPETHYECKOTO MaTepHaia, ero mocieI0BaTelIbHOS
U3JI0)KEHHE, CIOCOOHOCTh MPUBOIUTH IIPUMEPBI, JOIYCKAeT €IMHUYHbIC
OLIMOKY, UCTIPABIISIEMbIE TIOCIIE 3aMeuaHus penoaaBateins. OTBeyaeT Ha HaBO-
ISIITEE BOIIPOCHI ITPEToJaBaTels, B TOM YHCIIe MOKa3bIBas (hparMeHTapHOE 3Ha-
HHUE MaTepuaa

3aureHo

ACMOHCTPUPYCT CYLIECCTBCHHBIC HpO6€HLI B 3HAHUHN TCOPECTUUCCKOI'O MaTCpu-
ajia, HC CII0OCOOEH €ro U3JI0KUTh U OTBETUTH Ha HaBOOAIIUEC BOIIPOCHI IPCIIoaa-
BaTCJIsd, HC MOXKCT ITPHUBCCTHU ITPUMCPLBI

He 3aureno

Taoauuna 2. [loka3zaTenn oneHUBaHUs Pe3y/IbTAaTOB 00y4eHHs B BUJe YMEHUI U BJIaJeHUH

IIxamna onenn-
BaHUI

Kputepuu onienuBanus

JEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSATh 3HAHHUE TEOPETUUECKOTO MaTepraa
MIPY BBIMOJHEHUH 33/IaHUH, TTOCJIE0BATEIBHO U MTPABWIIBHO BBIMOJIHAET 3a/1a-
HUS, yMeeT 00OCHOBAHHO M3JIaraTh CBOW MBICIH U JIeJIaTh HEOOXOJUMbIE BbI-
BOJIbI, TOTTYCKAET €IMHUYHBIE OIMOKH, UCTIPABIIIEMbIE TIOCIIC 3aMEYaHus TIpe-
nogasatens. OTBeYaeT Ha HABOIAILME BOIIPOCHI IPEMO/IaBATENSI HEMIOIHO, B
TOM YHCJIE TTIOKa3bIBasi (hparMeHTapHOE 3HAHKME MaTepuaia 0e3 IpUBEACHUS
KOHKPETHBIX IIPUMEPOB

3auTreHo

He 3auteno HE CII0COOEH IMPAaBUJIBHO BBIIIOJIHUTH 3aJIaHUC

6. YYHEBHO-METOINYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE JIUCIIHU-

IJINHBbI
a) OcHoBHas1 IUTEpaTypa:
O6o3Haue- | ABTOpPBI, COCTABH- 3ar;iiaBue bubauorexa HN3narenn-
HHE TeJu CTBO, 0]
J1.1 A.A. AbpamoB Texnonorus nepe- | DnekTpoHHas 0ub- | Mocksa:
paboTku u obora- | THMOTe4Has cuctemMa | MOCKOBCKUI
IICHHSI PY/T I[BET- «YHUBEpCUTETCKAs | TOCyIap-
HBIX METAJIJIOB OoubImoTeKa» CTBEHHBIN
ONLINE TOpPHBIN YHU-
URL: BEPCUTET,
2005




http://biblio-
club.ru/in-
dex.php?page=book
&id=79174

1.2

E.B. YenumieB
ILII. ApcenTneB

Mertautyprus yep-
HBIX U IBETHBIX

DneKkTpoHHas 6uo-
JTUOTEYHAs CUCTEMA

M: Meran-
nyprus, 1993

B.B. SIkoBjeB METaJUIOB «YHUBEPCUTETCKAS
J.N. PKOHKOB OubmuoTeKay
ONLINE
URL:
http://biblio-
club.ru/in-
dex.php?page=boo
k&id=108830
0) lonoiHUTe IbHAS JINTEpPaTypa:
O603Ha- ABTOpBI, COCTABHU- 3ar;iiaBue bubauorexa HN3naresn-
YeHue TeJIH CTBO, I'0J1
J2.1 B. B. Kpanyxun [eun nnst usernsix | HTb CTU HUTY | M.: Meran-
U PEAKUX METAJIOB MUCuC ayprus, 1993
2.2 B.C. ITapmun, B.I1. MarmuHsl 1 arpe- HTb CTU HUTY | M: Meran-
Koctpos, b.C. ComoB | ratsl s obpa- MUCuC ayprus, 1988
OOTKH I[BETHBIX
METaJUIOB U CILIa-
BOB

B) Ilepeyenb MeTogUYECKHUX MaTepHAaIOB, pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKA-
IHMOHHOH ceTH «MHTEpHET», MPOrPaAaMMHOI0 odecrnedeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM U npodeccHoHaNbHBIX 0a3 JaHHBIX, HEO0XO0AMMBIH 1JIs1 0CBOCHMS IMCIUILTHHBI

N3narens-
CTBO, TOJI

O06o03Haue- 3ariaBue Bubmanoreka

HHUC

ABTOpBI, coCTa-
BUTENH

Hepeqeﬂb METOANMYCCKUX MAaTCPHUAJIOB

IlepeueHb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET?

Hepeqeﬂb I/IH(l)OpMalII/IOHHI)IX ClIpaBOYHBIX CUCTEM U l'lpO(l)eCCI/IOHa.TIbHLIX 0a3 JaHHBIX

[ToTHOTEKCTOBBIE POCCUIMCKHME HAaYUHbIE KYPHAJIbl U CTAThH:
ni — Hayunas snektponnas Oubnuorexa eLIBRARY https://elibrary.ru/
Wuoctpannsie 6a3bl qanubix (goctyn ¢ IP anpecoB MUCuC):
— aHanuTHuecKkas 0a3a (MHaekchl nutupoBanus) Web of Science
n?2 _
https://apps.webofknowledge.com
"3 — aHajuTHuYecKas 0a3a (MHIEKChl uTUpoBanus) Scopus https://www.scopus.com/
4 — "aykometpuueckas cuctema InCites https://apps.webotknowledge.com
ns — HayuHble XypHaubl uzaarenscrsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVINHBI

Ayauropust Nel02 - JIeKuMOHHBIN 3aJ1.

[Tepeuenb 0OcHOBHOT'O 000PYAOBaHUs, YUEOHO-HATIISAHBIX TOCOOUIL:
Kowmmnekt mebenu (25 mocajouHbIX MECT)

[TpoexTtop misa npesentaunii Epson-460 LSD
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Kommnsrotep nis npesentanuii Monoomok ASUS ET2011.

IToMemieHue 1J1s1 CAMOCTOAATEIbHOM Pad0THI 00y4aKOIIMXCS
Aynutopusi Ne 306 - JlagopaTopusi MOJeJTHPOBAHUSA METANIYPrU4eCKUX NPO1eccoB U UHGOP-
MALMOHHBIX TE€XHOJIOTHI

Kommnext mebenu (25 mocagjouHbIX MECT).

ITpoextop ms npesenraruii Acer X1111 DLP Projector QSV 1032
PaGouas cranuus Core i3-4130 (kommbroTep npenoaasarens) - 1 mr
Pa6ouas cranmus Core 13-4130 (kommnbroTep cTyaeHTa) - 11 mr
[TporpammHOe obecrieueHue:

- Windows,

- Microsoft Office,

- Kaspersky Endpoint Security mis 6usaeca

- AutoCAD 2020 st 06pa3oBaTenbHBIX YUPEKICHUH,
- Matlab 2011b

B nomenienuu 17151 caMocTosTeNbHON paboThl 00yUaroIuXcs UMeeTCs MOAKIIOUEHHE K CETH
«VHTEpHET» U AOCTYII B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aluu.

8. METOANMYECKHUE YKA3AHUSA JJId OBYYAIOIIIUXCA IO U3YUYEHUIO
JUCIHUIIVINHBI
J171s1 ycrienmHoro 0CBOEHHUSI IUCUUIIIIMHBI « MeTautyprus IBETHBIX METAJIJIOBY 00yuarolie-

Mycsl HEOOXO0IUMO:

1. Tlocemars Bce BUABI 3aHATHIA.

2. CBOEBpEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEH/I0BAHHBIE JIEKTPOHHBIE PECYp ChI.

3. [Ipu BO3ZHUKHOBEHUH JIFOOBIX BOMPOCOB MO COACPIKAHUIO Kypca U OpraHU3aluu padoThl
CBOEBPEMEHHO 00palaThcs K MpernojaBaTesio (B Yachl OUHBIX KOHCYIbTaui, yepe3 MS Teams
win LMS Canvas (npukaz HUTY «MUCuC» Ne 3870.8. o1 05.06.2018 r. «O npuMeHeHUH B
yueoHOM mporiecce DMOCy).

4. OTYyeThl 10 CEMUHAPCKUM paboTaM PEKOMEH/Iy€eTCs BBITIOJHATH C UCTIOIb30BaHuEeM MS
Office, nomyckaercs BBIITOJHSITH B PYKOIIICHOM BHU/IE.

5. AKTHBHO paboTaTh C Hay4YHbIMU Oazamu B ceTH MHTepHeT.

6. KauecTBeHHOE OCBOEHUE AUCIMIUIMHBI BO3MOXHO TOJIBKO IMPU CUCTEMATHYECKOM CaMOCTO-
ATeIbHON paboTe, YTO MOJAEPKUBAECTCS CUCTEMON TEKYyIlel aTTecTaluu.



