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PABOYASA IPOT'PAMMA JUCIHHUIIJINHBI

INPUKJIAJHBIE OCHOBbBL
HNPO®ECCHOHAJIBHBIX 3HAHUU
OcHOBBI KpUCTAJLUIOTPAGUU U MUHEPAJIOTUH

3akperiena 3a kadeapoi MeTaJIypruu
VY4eOHsIi mraH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTasoB"
Krammpuxarms O0axanaBp
®dopma 00ydeHus ouHast
OO0mas Tpya0eMKOCTh 23ET
Yacos 1o y4eOHOMY IIIaHy 72 Busl KOHTpOIISL B ceMecTpax:
B TOM YHCJIC: 3a4eThl 2
ayIUTOPHBIE 3aHITHU 50
camocToATeNbHas paboTa 18

4acoB Ha KOHTPOJIb 4



Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp | 2 (1.2)
Ha Kypee>) Hroro
Henens 16 3/6
Bun 3ansTuit VI | PIT | VII PIT
Jlexun 14114114 | 14
JlaGopatopusbie 36 [36 |36 |36
Wroro ayn. 50 |50 |50 |50
Konrakrhas pabora |50 [ 50 [ 50 [ 50
Cawm. pabota 18 118 |18 | 18
Yacel Ha KOHTPOJIb 4 |14 |4 |4
HUroro 72|72 7272




Pa3paboTunk nporpaMmsr:

0-p 2eon. Munepan. Hayk, 0oy. Kagedpwi, Iopoamosa Enena Anexcanoposna

Pabouas nmporpamMma JUCIUILIHHBL
OcHOBBI KpHCTAJJIOTPad i 1 MHHEPAIOTHH

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

IMoce 3aBepiIeHNs TUCIUILIMHEL, 00y4aromuecs OyayT CIIOCOOHBI:

-CaMOCTOSATENBHO MPUOOPETATh 3HAHUS, UCTIONB3Ys COBPEMEHHBIE HH(POPMALIMOHHbBIE H 00pa30BaTeIbHbBIE TEXHOIOTHY;
-HCTI0JIb30BAaTh OCHOBHBIC 3aKOHBI KPUCTAIIOrpa(ui 1 MUHEPAJIOTHU B IPO(ECCHOHANIBHOMN EATEIbHOCTH, TPUMEHSITh METO/IBI
UCCJIEZI0BaHUS MUHEPAJIOB;

-0(hOpPMIIATE, IPEACTABIATH U JOKIAABIBATh PE3YJIbTAThI BRIIIOJIHEHHON pabOTHI;

-coyeTraTh TEOPUI0 KpUcTaIUIOrpauy 1 MUHEPAIOTHH, a TaKXKe MPAKTHKY JMarHOCTUKH KPUCTAJUIOB U MUHEPAJIOB JUISl IPHHSATHS
TEXHOJIOTUYECKUX PELIEHUH.

1.1 3apaumn

IMTponecc n3ydeHUs TUCIUIUIMHBI HATIPABJICH Ha ()OPMUPOBAHKE CIEIYIOINX KOMIICTCHITHH:

-CTI0COOHOCTB COYETaTh TEOPHUIO U MPAKTUKY AT PEIICHNS HHKEHEPHBIX 3a/a4;

-CIIOCOOHOCTh MPUMEHSATH B IPAKTHUECKOIl eATENbHOCTH IPUHIIMITBI PAIIMOHAIBHOTO UCITIONB30BaHUS IPUPOAHBIX PECYPCOB U
3aLIUTHI OKPY’KAIOLIEH CPEIBL.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.06

2.1 | TpeboBaHMA K NMpeABAPUTEILHON MOATOTOBKE 00y4al0IIerocs:

2.1.1 | be3onacHOCTD KU3HEAEATEILHOCTH

2.1.2 | BBenenue B crieiuaibHOCTD

2.1.3 | Xumus

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPbIX OCBOEHHE JAHHOM TMCHUILTHHBI (MOAYJIf) HEOOXOIUMO KAK
npeauiecTBywIee:

2.2.1 | IIpuknagHble acEeKTH (PU3NKO-XUMHUIESCKAX 3HAHUH

2.2.2 | Ilpou3BoiCTBEHHAs TIPAKTHKA

2.2.3 | ConpoTHBIIEHUE MaTEPHAIIOB

2.2.4 | Texnonoruyeckas (IPOEKTHO-TEXHOJIOTHYECKAas) MPAKTHUKA

2.2.5 | ®uznyeckas XUMHUS

2.2.6 | Dunocodus

2.2.7 | Oxonmorudeckne MpoOIeMbl METALTYPIHIECKOT0 IPOU3BOJICTBA

2.2.8 | Dxomorus

2.2.9 | DxoHOMHUYECKAST TEOPHS

2.2.10 | OxoHOMHYECKOEe oOecrieueHre METATyPru4eCKUX TeXHOJIOIui

2.2.11 | MeToapl KOHTPOJISI U aHAJIHM3a BEIIECTB

2.2.12 | Metpomnorus, CTaHIapTH3ALUS U CePTUHUKALIUSL

2.2.13 | IIpaBoBeieHue

2.2.14 | Termo¢usnka

2.2.15 | ®U3UKO-XUMHUSI METALTYPTUYECKUX MPOIECCOB U CUCTEM

2.2.16 | DneKTpoTEeXHHUKA U AIEKTPOHUKA

2.2.17 | MarepuanoBenieHue

2.2.18 | Meramiosenenue

2.2.19 | Metannyprus 01aropoJHbIX W PEIKNX METaJLIOB

2.2.20 | Metamtyprus TsDKENbIX LIBETHBIX METAILUIOB

2.2.21 [ OGoramenue Moae3HbIX HCKOMAEMBIX

2.2.22 | OCHOBBI TEXHOJIOTHH TOYUYEHHsSI U 00pabOTKH METaIOB

2.2.23 | TemnoTexHuKa

2.2.24 | UndopmannoHHoe o0ecTiedyeHrne MEeTAILTYyPrHUecKOro MpOoru3BOACTBA

2.2.25 | ObopynoBaHHe THIPOMETAIUTYPTHUCCKUX 3aBOIOB

2.2.26 | O60pynoBaHHEe THPOMETAINTYPTHUECKUX 3aBOOB

2.2.27 | OcHOBBI IIPOEKTUPOBAHUS METAJLTYPrUUECKUX MPeNTPUATUI

2.2.28 | [IpoexkTrpoBaHre U JIOTUCTUKA TEXHOJIOTHYECKUX MPOIECCOB

2.2.29 | TeopeTu4ecKre OCHOBBI HOBBIX MUPOMETAJUTYPTHYECKHX TPOIIECCOB

2.2.30 | Teopust THOPOMETAITYPTUUYECKUX TPOLIECCOB

2.2.31 | Teopust MeTaLTyprHYECKHUX TIPOIIECCOB

2.2.32 | Teopust 3KCIIEpUMEHTA




2.2.33 | Teopust 21E€KTPOXUMUYECKUX IIPOLIECCOB

2.2.34 | ®uzuueckas KyabTypa U CIOPT

2.2.35 | ABTomMaTu3anusi METaLUTypruuecKux MporeccoB

2.2.36 | lupopManmoHHbIE TEXHOJIOTUH B METAJUTYPTHU

2.2.37 | JluteitHOE IPOU3BOJICTBO

2.2.38 | Merannyprus 30101a u cepedpa

2.2.39 | Metamnyprus JIETKUX ¥ TYTOIUIABKHX METAJUIOB

2.2.40 | Metamtyprus Meu U COITyTCTBYIOLIUX JIEMEHTOB

2.2.41 | Metamnyprus 4epHbIX METaJJIOB

2.2.42 | MoaenupoBaHUe MPOIECCOB U 0OOBEKTOB B METAJUTyPrHU

2.2.43 | O06paboTka METAJJIOB JaBJICHUEM

2.2.44 | CoBpeMeHHbIE TEXHOJIOTUH MOJTYYEHHUS LBETHBIX METAJUIOB U COMYTCTBYIOLIMX HJIEMEHTOB

2.2.45 | TepmoobpaboTka

2.2.46 |'ocynapcTBeHHast UTOrOBasi aTTeCTalUs

2.2.47 | 3ammTa BEITYCKHON KBaTH(UKAINOHHON paboOTHI

2.2.48 | Metamunyprusi CBUHIIA M COIYTCTBYIOIIMX 3JIEMEHTOB

2.2.49 | Metamutyprusi IMHKA ¥ COMYTCTBYIOLINX 3JIEMEHTOB

2.2.50 | OcHOBBI MPOEKTUPOBAHUS U CTPOUTEIHHOE JIEI0

2.2.51 | IToaroTroBka K MpoIeaype 3alIUThl BBITYCKHOW KBaTH()UKAIIMOHHON pabOoThI

2.2.52 | IlpenaumnnomMHas IpakTUKa

2.2.53 | DKOHOMUKA U yNpaBlIeHUE Ha MPEANPUITUN

3. KOMIIETEHLIMU OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AUCLIATLIMHBI
(MOJLYJIS)

OlNK-1: CnocobGeH pelwwaTtb 3agayun npod)ecCuoHanbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOgeNMpPOBaHuUS,
MaTemMaTu4ecKoro aHasnm3a, eCTeCTBeHHOHay4Hble N OOLWenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: pM3UKO-XUMUYECKUE OCHOBbI 1 METOABI MaTeMaTU4EeCKOro MoAennMpoBaHUsa MeTannypruyecknx
MPOLLECCOB MOSyYeHMs LIBETHbIX METANOB

NOMK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA NapameTpoB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHue rnpoLiecca Ha OCHoBe MaTemMaTU4ecKknx Mogenen

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYECKOro aHanmsa u MoAaenMpoBaHust

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHUM TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarbHbIX OrpaHu4YeHumn

NOIK-2.2: YMeeT: NpoeKkTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMOMNMU, 0ObeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUpPOBaHNA TEXHNYECKNX 0OBbEKTOB, CUCTEM U TEXHOJTOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUX, SKONOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npomn3Boactea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
oGpabaTtbiBaTb U NpeAcTaBNATL IKCNepUMeHTarNbHble AaHHble

NOIMK-4.2: YmMeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBA U3BMEPEHMS, MaTeEMaTUYECKUA annapaT ans 06paboTku u
aHanusa sKcnepMmMeHTarnbHbIX AaHHbIX

NOIK-4.3: Bnageet: HaBblkaMy NPOBEAEHNS N3MEPEHUI 1 X 06paboTku

NOTK-4.1: 3HaeT: 0CHOBbI METPOSIOrMM, METOAbLI 0BPaboTKM SKCNEepUMEHTaNbHbLIX OaHHbIX

OlNK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTesibCKMe 3ag4aym Npu ocyLwecTBIeHMU NpodecCcCuoHanHomn
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX I/IHCbOpMaLWIOHHbIX TeXHONormm n npuKnagHbIX annapaTHo-
nporpamMMHbIX CPeacTB

NOIK-5.3: Bnageet: HaBblkaMy aHanm3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHOM AeaTENbHOCTM

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MHOPMALIMOHHbBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

MOIK-5.2: YMeeT: npuMeHATb MHpOPMaLMOHHbIE TEXHOIOMMN 1 MPOrpaMMHOe obecrneyeHmne st peLeHnst Hay4Ho-
nccregoBaTenbCKMX 3agay B obnactv nonyyYeHnsi LBETHbIX METaroB

OMNK-6: Cnoco6eH NpUHMMaTb 060CHOBaHHbIE TEXHUYECKUE pellueHusi B NpodecCMOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3chpeKTUBHbIE U Ge3onacHble TeEXHUYECKMe CpeacTBa U TEXHOMOrMn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMy4YeHUs LIBETHbIX METannoB

MOIK-6.3: Bnageet: HaBblikaMu Bbibopa adhpekTMBHBLIX U 6e30nacHbIX TEXHUYECKUE CPEeACTB U TEXHOMOMMN




NOIK-6.2: YmeeT: aHanmM3nmpoBaTb MHPOPMALIMIO O TEXHONOMMYECKOM MPOLIECCE MO pesynbTatam MOHUTOPUHIA U
nNpMHUMaTb 060CHOBaHHbIE peLLeHns

OlK-7: CnocobeH aHanU3upoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMN HOPMATUBHBIMU JOKYMEHTaMu
MeTarulypru4ieckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUSI U UCMOJTb30BaHUS HOPMAaTMBHbIX OOKYMEHTOB MeTannypqueCKon oTpacnu

NOIK-7.2: YmeeT: aHannanpoBaTb, TEXHUYECKYHD OOKYMEHTaUMo TEXHOJ10MM-4e€CKOoro npouecca n npuHMMaTb
000oCHOBaHHbIE peweHnd

MOIK-7.3: BniageeT: HaBblkaMy COCTaBMNEHUSA N MPUMEHEHUS TEXHNYECKON JOKYMEHTaLMM NONyYeHUs LBETHbIX
MeTarnnos

YK-1: CnocobeH ocyLiecTBNATL NOUCK, KOUTUYECKUN aHanNn3 U CUHTe3 uHopmMauun, NPUMEHATb
CUCTEMHbIN NOAXOoA ANA pelleHUs NocTaBMNeHHbIX 3aaay

NYK-1.1: HaxoguTt n aHanuanpyeT NMeoLLyoCca MHOpMaLuio Ans pelleHns NocTaBeHHbIX 3adad

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB M HEQOCTaTKOB

NYK-1.2: NpeanaraeT nyTu peleHns 3agayn Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NOCTaBMeHHOW LieNnv U BbIoOMpaTb ONTUManbHble
€cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMX NPaBOBbIX HOPM, UMEIOLLUXCS PeCypPCcoB U OrpaHUyYeHum

NYK-2.1: OnpegenseT Cpoku, pecypcbl, UCNOSTHUTENEN ANS peLleHns 3agaym

NYK-2.3: TpoBOANT TEXHUKO — 3KOHOMMNYECKOe 060CHOBaHWE, aHanNn3npyeT agekBaTHOCTb NPUHUMAEMbIX pPeLLEHUN
C YYETOM OENCTBYIOLLMX NPABOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Crnocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBnATbL AeNOBY0 KOMMYHUKALMIO B YCTHOM M NUCbMeHHON hopmax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: Bb|614paeT KOMMYHUKaATUBHbIE TEXHOJ10INN 00LLIeHMs Ha rocyaapCctBeHHOM N MHOCTPaHHOM A3blKaX

NYK-4.3: BoinonHsaeT nepeso npodeccuoHarnbHbIX TEKCTOB C MHOCTPAHHOIO (-bIX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTHo

NYK-4.2: OcyuiecTBNseT AeNOBY Nepenucky Ha rocygapCTBEHHOM W MHOCTPAHHOM SA3bIKax

YK-9: Cnocob6eH ucnonb3oBatb 6a3oBble AetheKTonormyeckme 3HaHus B coumnanbHon U npocdeccmoHanbHON
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormyeckne 3HaHnsi BO BCEX chepax AesaTeNbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibnpaeT MeToapbl 1 Npuembl OLIEHKM NMpod)eCCUoHanbHoOM cpeapl

B pesyabTare 0CBOCHHS JUCHMILIMHBI (MOAYJ/I) 00y4aromuiics 10/KeH

3.1 | 3nars:

3.1.1 [ 1. Teopuro u MPaKTUKy KpHUCTAIUIOrpapui 1 MHHEPAJIOTHH.

3.1.2 | 2. OCHOBHBIE TTOJIOKEHUS FeOMeTpH‘{CCKOﬁ I(pPICTaJ'IJ'IOFpa(i)I/II/I 1 OCHOBBI MUHEPAJIOTUH, I'€COJIOTHICCKUC ITPOIECCHI
MI/IHepaHOO6pa3OBaHI/I$I, 3HAaTh OCHOBHBIC ITOJIOKCHUS (1)I/IBI/I‘ICCKOI71 KpI/ICTaJIHOI‘paq)I/II/I 1 KpUCTAJUIOXUMHH.

3.1.3 | 3. Meroabl mpoBeIeHUs] paCYETOB U JIeNIaTh BHIBOJIBI MPU PEUICHUH WHKEHEPHBIX 3a7ad.

3.2 | YMeTh:

3.2.1 | 1. BerbupaTh METOABI OLEHKH KPUCTATIIOTpa(uu 1 MUHEPAIOTHH.

3.2.2| 2. Onpenensats Mmopdosioruto u Gu3nvdeckre CBOHCTBA MUHEPAIIOB, BEIOMPATh HEOOXOIUMBIE METOIBI UCCIICTOBAHMUS IS
JUarHOCTUKU MUHEPAIBLHOTO BEIIECTBA, COMOCTABISATH TUIIOMOP(HbIE MPU3HAKY U NApareHeTHUECKUE aCCOLMAIIH
MHUHEPAJIOB ¢ (PU3NKO-XUMHUYCCKUMH apaMeTpaMy IPHPOJIHOTO MUHEPAI000pa30BaHuUs, yCTaHABINBATE 3aBUCUMOCTh
(U3NIECKHUX CBOMCTB KPUCTAIUTMUECKUX BEIIECTB OT HX BHYTPEHHETO CTPOCHUSI.

3.2.3| 3. IIpoBoaAuTh pacueTsl U JeaTh BEIBOABI NP PELIEHUN MHXEHEPHBIX 3a1a4.

3.3 | Bragern:

3.3.1| 1. HaBbikamu UHTEpHIpETALUH PE3YIBTATOB OLIEHKH KPUCTAIIOrpadu 1 MUHEPAJIOTHH.

3.3.2 (2. HaBBIKaMH OLICHUBATh KOMIUICKCHOCTH MUHEPAIIBHOTO CHIPBS € TOCIIEIYIOMNM 000CHOBAaHHEM BEIOOPA TEXHOJIOTUH €T0
nepepaboTKU, 000CHOBBIBATH TEXHOJIOTMYECKUE PELICHHS PAIl[MOHAIBHOIO HCIO0Ib30BaHHs IPHUPOIHBIX PECYPCOB C
YYETOM IreHeTHYECKOH HH(OPMAIMH MIUHEPAJIOB, IPOTHO3UPOBATh KAYECTBO FOTOBOH MPOIYKIMH ITyTEM aHAIN3a
(U3HUECKHUX CBOICTB MUHEPATLHOTO CHIPHSI.

3.3.3 | 3. HaBblkamMu IpOBEJCHUS PACUETOB IIPU PELICHUU MHXEHEPHBIX 3a/1a4.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIMHBI (MOIYJIST)

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | IIpumeuanue

3aHATHS 3aHATHS/ Kypc UK aTypa | pchl | paKT.




Pazgen 1. Kpucraiorpagus.
OCHOBHBIEC XapPAKTEePHUCTHKH
KPHCTAJLJIOB

1.1

[penmer kpuctamtorpadun. Mcropus
pa3BuTHs KpucTawiorpaduu.
IMpocTpaHcTBeHHas peLieTKa 1 ee
3NIEMEHTHI — y3€JI, P U IUIOCKast CeTKa.
Perukynsapras muorHocTs. CBONCTBA
KPUCTAIJIOB — OIHOPOJIHOCTD,
aHU30TPOIPOCTS,

caMoorpaHseMocTh. /JIek/

NVK-1.1
NVK-1.2
NYK-1.3
NYyK-2.1
NvyK-2.2
NYK-2.3
NyK-4.1
NvyK-4.2
NVYK-4.3
NYK-9.1
NYK-9.2
NVK-9.3
HOIIK-1.1
NOIIK-1.2
NOIIK-1.3
NOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
122
2.3

1.2

IIpeamet kpucramnorpaduu. Mctopus
pa3BUTHS KpucTaiorpadum.
IIpocTpaHCcTBEHHAas pelleTKa U ee
JIEMEHTBI — y3€J1, psiJl U IUIOCKAas CeTKa.
Perukynspras mnotHocTs. CBOHCTBa
KPHCTaJIOB — OTHOPOJHOCTb,
aHU30TPOIPOCTb,

camoorpanseMocts. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATHUSA

HaunmeHoBaHue pa3/1ei0B U TeM /BU]
3aHATHSA/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTtypa

Pecy
DPChI

Hnrte
PAKT.

IIpumevyanne




Pa3nen 2. OcHOBHBIE NOJIOKEHHSA
reoMeTpu4ecKoii Kpucrauiorpapuu

2.1

3akoH nmocTosiHCTBa yrioB: CTeHo-
JlomoHOCOBa-Pome ne JInmms.
T'oanomerp. CuMMETpUsT KPUCTAIIIOB.
OneMeHTsl cuMMeTpuu. EnnHudHbIe
CHMMETPHYHO-PaBHbIC HATIPABJICHUS B
kpuctamiax. Bua cummerpuu. Ilonstus o
CUHTOHUSIX U KaTeropusx. [IpocTeie
(hOpMBI KPUCTAIITHYECKUX
MHOTOTPaHHUKOB. /JIex/

NYK-1.1
NVyK-1.2
NVYK-1.3
NyK-2.1
NYK-2.2
NVK-2.3
NYyK-4.1
NYK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
J2.3

2.2

3aKoH NOCTOAHCTBA yriioB: CTeHo-
JlomonocoBa-Pome ne Jlunns.
I'onnomerp. CuMMETpPUS KPHCTAILIOB.
OneMeHTH cuMMeTprH. EnuHnaHbIe 1
CHMMETPHYHO-PABHBIC HAIIPABICHHS B
kpuctamiax. Bun cummerpuu. Ilonarus o
CHHTOHHMSX U KaTeropusx. IIpocTeie
(hOPMBI KPHCTATUTHIECKIX
MHOTOTPaHHUKOB. /J1ab/

18

NVYK-1.1
NYK-1.2
NYK-1.3
NVK-2.1
NvyK-2.2
NYK-2.3
NYyK-4.1
NvK-4.2
NYK-4.3
NYK-9.1
NVK-9.2
NVYK-9.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
122
2.3
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3aKoH NOCTOSHCTBA yIinoB: CTEHO-
JlomonocoBa-Pome ne JInms.
I'onnomerp. CuMMeTpHUst KPUCTAIIIIOB.
OneMeHTsl cuMMeTpud. Ennanynbie u
CUMMETPHYHO-PABHBIC HATIPABJICHUS B
kpuctauiax. Bua cummerpuu. Ilonstus o
CHHTOHHMSX U KaTeropusx. [IpocTeie
(hOPMBI KPUCTAIUTHIECKIX
MHOTOrpaHHuKOB. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Paznen 3. Kpucrananyeckue
CTPYKTYPbI

3.1

DnemeHTapHbIe siueiiku bpase.
Koopnunanuonssie yucna u
KOOPAWHAIIMOHHBIC MOIM3APHL. Urcio
(hOpMyYIBHBIX eMuHHI. THITBI XUMHYIECKIX
cBsizelt B kpuctamuiax. CTpyKTypHbIE
MOTHBBIL. [loTHEIIKe 1m1apoBeie
YIIaKOBKH B KpHcTaymax. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
2.3
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OnemenTapHsle sueiiku bpase.
Koopaunanuonssie yucna u
KOOPAWHAIIMOHHBIC MOIMIAPHL. Urcio
(hOopMyYIBHBIX eMuHUIL. THITBI XUMHYIECKIX
cBsizelt B kpuctamiax. CTpyKTypHbBIE
MOTHUBBL [[10THEMIIME IapoBhIe
YIIaKOBKH B KpucTamiax. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pa3nen 4. OcHOBHBIE 10J102KeHHS
¢pusuueckoii kpucrauiorpadpuu

4.1

CuMMeTpus 1 aHU30TPONHS PUZNIECKUX
CBOMCTB KpUCTALIOB. [I10THOCTE.
Mexanunueckue cBoiicTBa. TeraoBbie
cBoicTBa. ONITHYECKHE CBOMCTBA
KpPHUCTAJIOB. DJIEKTPUYECKUE CBOHCTBA
KpucTauioB. MarHUTHBIE CBONCTBA.
/JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
2.3




4.2

CumMeTpust U aHU30TPONHUS (PU3UUCCKUX
CBOMCTB KpHUCTALIOB. [[10THOCTE.
Mexanunueckue cBoiicTBa. TeraoBbie
cBoiicTBa. ONTHYECKHE CBOMCTBA
KPHUCTAJUIOB. DJIEKTPUUECKUE CBOICTBA
KpHUCTaJJIOB. MarHUTHBIE CBOMCTBA.

/Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Paznen 5. Munepanorusi. OcHOBHbIe
XapaKTePUCTHKH MUHEPAJIO0B

5.1

IIpeamer munepanoruu. Mcropus
pa3BUTHsI MUHepanoruu. M3omopdusm,
rouMopdu3M, GopMyIIEI MHHEPAJIOB.
Moponorust MUHEpPaTbHBIX HHINBUIOB
n ux arperaroB. Ou3nyeckue CBOWCTBa
MHHEPAJIOB — ONITHYECKHE U
MexaHndeckue. Kitaccnpuxanms
MuHepanoB. /Jlek/

NYK-1.1
NYK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
2.3
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IIpenmer munepanoruu. Mcropus
pasBuTHs MuUHepaioruu. M3omopdusm,
rouMopdu3M, GopMyITEI MHHEPAIIOB.
Mopomnorust MUHEPaTbHBIX HHINBHIOB
U ux arperatoB. @U3nyecKue CBONCTBA
MHHEPaJIoB — ONTHYECKUE U
MexaHndeckue. Kiaccnpuxamms
MuHepanos. /J1ab/

18

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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IIpenmer munepanoruu. Ucropus
pa3BUTHA MHHEpanoruu. M3omophusm,
nonuMopdu3M, GopMyIIEl MHHEPAJIOB.
Mopdornorus MUHEpaTbHBIX HHIANBUIOB
U ux arperatoB. @U3nuecKue cBOicTBa
MHHEPAIOB — ONTHYECKHE U
Mexanundeckue. Knaccuduxanums
muHepaio. /Cp/

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
2.3

Kon
3aHATHUS

HaumeHoBaHue pa3/ie0B M TeM /BU]
3aHsaTHA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Paznen 6. Ilpoueccol
MHHEPAJI000pa30BaHMUST




6.1

MuHepanbHble aCCOLMALINN.
TunoMopdHbIe MPU3HAKK MUHEPAIIOB.
OHJIOTeHHBIE IPOIECCHI: MarMaTHYECKUe,
mocTMarMaTudeckue (merMaTHTOBBIC,
MTHEBMATOJIUTOBBIE THAPOTEPMAJIbHEIE).
DK30TeHHBIE Mpolecchl: MexaHuueckue,
XUMHUYECKHE U OPTaHOTCHHBIE OCAIKH.
Meramop¢uaecKkre IpoIeccs:
PETHOHANIBHBIA U KOHTAKTOBBIM
MeTtamopdusm,

nuHaMoMetamopdusm. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

6.2

MuHepanbHbIe aCCOLMALINU.
TunoMopdHbIe MPU3HAKK MUHEPAIIOB.
DHAOTeHHBIE MPOLIECCHI: MArMATHIECKHE,
ocTMarMarudeckue (merMaTUTOBBIC,
ITHEBMATOJIUTOBBIE THIPOTEPMAIILHBIE).
DK30TeHHBIE Mpolecchl: MexaHnuueckue,
XUMHUYECKHE U OPTraHOTE€HHBIE OCAIKH.
MeTtamopudeckre mporecehl:
pEervuOoHANbHBIN U KOHTAKTOBBIN
MeTtamopdusm,

nuHaMomeramopdusm. /Cp/

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2
JI1.3]1
2.1
2.2
2.3

4.1 O6pa3oBaTe/bHbI€ TEXHOJIOTHUH

5. KOMIIJIEKT OIEHOYHBIX CPEJCTB

5.1. KoMI/1eKT OLIeHOUYHBIX CPeICTB




Kommiekt OLCHOYHBIX CPCACTB IO JUCHUIIIINHE, COCTOHHIPIIZ 13 MaTEPUAJIOB JId TCKYILIETO KOHTPOJIA U IMPOBEACHUSA
HpOMC)}(yTO‘{HOﬁ aTTeCTaluu 06yqa10m1/1xc51, BKJIIOYas MOpAAOK IIPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu, CUCTEMY OLICHUBAaHUA
PE3YyJIbTATOB HpOMe)I(yTO‘IHOﬁ aTTeCTAallu U KPUTCPUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCHUILINHBI.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIMITIJINHBI (MOJY JIA)

6.1. PexoMenayemasi uteparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBHTEIIN 3arnaBue W3paTenbcTBO, TO On.aapec
JI1.1 |YerBepukoBa A.T. Kpucrammorpapus: yaebHoe mocodue OpeHoOypr: https://biblioclub.ru/in
OpeHOyprekuii dex.php?
roCy1apCTBEHHbII page=book&id=26074
yHHUBepcuTeT, 2012 S
JI1.2 | bparuna B. U. Kpucrammorpadus, MuHepanorus u oboramenue | KpacHospek: https://biblioclub.ru/in
MIOJIE3HBIX UCKOMAEMBIX: y4eOHOe TIocoone Cubupckuit dex.php?
(denepanbHbIi page=book&id=36388
yausepcuret (COY), |1
2012
JI1.3 | boiiko C. B. Kpucrammorpapus u munepanorus. OCHOBHbIE Kpacnosipck: https://biblioclub.ru/in
HOHATHSA: yaeOHoe mocobue Cubupckuit dex.php?
(benepanbHbIi page=book&id=43566
yausepcuret (COVY), (3
2015
6.1.2. Jlono/HUTE/ILHAS JINTEPaTYpa
ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBO, rof On.agpec
JI2.1 |IlyraueB B. M. Kpucrammoxumus: yaeOHOE TocoOre Kemepogo: https://biblioclub.ru/in
Kemeposckuii dex.php?
rocy1apCTBEHHBII page=book&id=23246
yHuBepcurer, 2013 1
J12.2 | bacanaes 0. M. Kpucrammodusuka u kpuctamioxumus: yueonoe | Kemeposo: https://biblioclub.ru/in
nocobue Kemeposckuii dex.php?
rocy1apCTBEHHBII page=book&id=27830
yHuBepcureT, 2014 4
JI12.3 | DenopoB E. C. Kypc xpucramnorpadun: MoHOTpadus Canxkr-IlerepOypr: https://biblioclub.ru/in
WznarensctBo K. JL dex.php?
Pukkepa, 1901 page=book&id=46729
3

6.3.1 IlepevyeHnb MpPOrpaMMHOro odecrevdeHust

6.3.1.1 | Microsoft Windows

6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.3 | Google Chrome

6.3.1.4 [ Mozilla Firefox

6.3.1.5|7-Zip

6.3.2 Ilepeyenb HHGOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Enunoe okHO A0CTyMa K MH()OPMAIIMOHHBIM pecypcam

6.3.2.2 | KoHCYIbTaHT-IIIIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

Ayn. Ne

Hasnauenue

OcHalleHue

225

YuebHas ayIUTOpHUs TS
HPOBEJICHUS 3aHATHH
JEKIHOHHOTO W CEeMHHAapCKOTO
THIA, KypCOBOTO IPOCKTHPOBAHUS
(BBIMIOJIHEHUsSI  KypCOBBIX  pabor),
TPYNIIOBBIX ¥ MHAWBHAYaJIbHBIX
KOHCYJIbTAIUH, TEKyIIEero
KOHTPOJISL © IPOMEXKYTOIHOH

VYuebuble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemoaaBaTenst B COCTaBe
crois, cryin, TymOa. Kommbrorep mnpenojasaressi ¢ JOCTYIOM B HHTEpHET,
WHTEPAKTUBHBII IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKO.
MoTopHu30BaHHBIN 3KpaH C MOTOJOYHBIM NpoekTopoM. [loTonmounas kamepa.
HokymenT-kamepa. HacTonpHbIH MUKPOGOH. 3ByKOBast CHCTEMA.

107

CTonbl ¢ KOMIBIOTEPAMH C BBIXOJOM B MHTEPHET, CTYIIbsl, KHIDKHBIC IIKa(bl

" CTCJIJIAaXKU.

8. METOJIMUECKHE YKA3AHUS /151 OBYUYAIOIINXCSI 110 OCBOEHUIO M CIUIIIMHBI (MOLY.JI5)

Meroanueckue ykazaHust 1715 00y4aromuxcst [0 OCBOCHUIO IMCIUIIIMHBI
1. Vzy4enue pabouei mporpaMMbl JUCIUTUIHHEL.
2. IlocemieHue U KOHCIIEKTUPOBAHUE JICKIMH.



https://biblioclub.ru/index.php?page=book&id=260745
https://biblioclub.ru/index.php?page=book&id=363881
https://biblioclub.ru/index.php?page=book&id=435663
https://biblioclub.ru/index.php?page=book&id=232461
https://biblioclub.ru/index.php?page=book&id=278304
https://biblioclub.ru/index.php?page=book&id=467293

3. Obs3arenbHast MOATOTOBKA K MPAKTUYECKUM 3aHSITHSIM.
4. VI3y4yeHre OCHOBHOI U TOMIOJHUTEIBHON JTUTEPATyPhl, HHTEPHET-HCTOYHUKOB.
5. BhIMoSTHEHKE BCEX BUIIOB CAMOCTOSTEIILHON paOOTHI.

D¢ dexTrBHOE OCBOCHUE TUCLHUIUINHBI TIPEATONAraeT peryysipHoe MOCEIeHNE BCEX BUIOB ayAUTOPHBIX 3aHATHIA, BHITOJIHEHUE
IUIaHa CaMOCTOSTEILHON pabOThI B TOJTHOM 00bEME U IIPOX0XKACHNUE ATTECTAlUK B COOTBETCTBUH C KJICHIAPHBIM Y4eOHBIM
rpauKoOM.

CTyzneHTy PeKOMEHIyeTCsl 03HAKOMHTBCS CO CIIMCKOM OCHOBHOMU M JIONOJIHUTEIBHOM uTepaTypsl. JlocTyl K HHPOPMAIIMOHHBIM
pecypcaM OMOIHOTEKH 1 HH(POPMAIIMOHHO-CIIPABOYHBIM CHCTeMaM ceTH "MHTepHeT" OpraHi30BaH B YUTAIEHOM 3ajIe ONOIHOTEKN
co crarmoHapHIX [I19BM, mu6o ¢ muaroro II9BM (HOyTOyKa, IIIAHIIETHOTO KOMITBIOTEPA FIIH HHOTO MOOMIIEHOTO YCTPOIicTBa)
HOCPENCTBOM OECIIPOBOIHOIO TOCTYIIA IPU aKTHBALUK HHANBUAYAIEHOH Y4eTHON 3aIHCH.

3amaHus 1 METOANYECKUE YKa3aHH K BBITOJHEHHUIO Ta00PAaTOPHBIX PabOT COCTABIICHBI B COOTBETCTBHH ¢ pabouel mporpaMMoit
JUCLUIIIHHBI OCHOBBI KpHCTAIUIOrpadiy M MUHEPAIOTHH U IpeAcTaBiaeHsl B YMK auciuruigHeL.

JlaGopaTopHBIi MPaKTUKyM HaMpaBlieH Ha YriTyOJIeHHOE H3YUCHHE TEOPETHUSCKOTO MaTeprala U Ha MpuoOpeTeHHe YMEHHUSI,
HaBBIKOB U OITBITa MPOBEJICHUS SKCIIEPUMEHTA, aHaIM3a U 00pabOTKH €ro pe3ylbTaToB.

C 1eTIpI0 OLICHKH YPOBHS OCBOCHHS MaTepHaia 10 KaXIoH JJabopaTopHOH paboTe COCTAaBISIETCS OTYET, HA OCHOBaHHH KOTOPOTO
MPOBOJUTCS 3aIUTa Tab0OPaTOPHOH PabOTHIL.

MeTO,I[I/I‘lCCKI/IC PEKOMCHOAUHN K OpraHU3allii 1 BBIIIOJTHCHUIO CaMOCTOSATEIbLHON pa6OTLI COCTaBJICHBI B COOTBECTCTBUU C pa60qel71
HpOl"paMMOﬁ JUCIHUIITIMHBI OCHOBBI KpI/ICTaJTJTOT“pa(bI/II/I 1 MUHCPAJIOTUHN U NTIPCACTABJICHBI B YMK JUCHHUIIINHBI.

CamocrosiTenbHast paboTa CTYJEHTOB BKIIIOYAET OCBOCHUE TEOPETHUECKOI0 MaTepHaia U MOJArOTOBKY K 3a4eTy.

MCTOIU/I'-ICCKI/IC PEKOMCHOAINH I10 OpraHru3anun 06p330BaT€JIBHOFO mnponoecca st O6y‘I€HI/I}I HWHBAJIMAOB U JIUI] C OTPAHNYCHHBIMHA
BO3MOKXHOCTAMM 310POBbA

ITpr HEOOXOAUMOCTH TIPOTPaMMa TUCIUILIMHBI MOKET OBITh aJallTHPOBAHA /Il HHKITFO3UBHOTO 00YUYCHHST MHBAJIHMIIOB U JIUI] C
OTPaHUYEHHBIMHU BO3MOXKHOCTSIMH 3[IOPOBBSI C YI€TOM 0COOEHHOCTEH UX MCUXO(PHU3MUECKOTO Pa3BUTHS, MHAUBUAYTEHBIX
BO3MOKHOCTEW M HEOOXOAUMBIX CIIEIIHATIbHBIX YCIOBUI UX 00yUeHHS.

HpI/I HaJIMYWU B Ipynne CTYACHTOB C OrPaHNMYCHHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BATh alalITUBHLIC
TCXHOJIOTHUH.

JIJIs CTYZICHTOB C OTpaHHYEHHBIM CITYXOM:

- HCTIONIb30BaHUE Pa3HOOOPA3HBIX NUAAKTHYECKIX MAaTEPHUATOB (KAPTOUKH, PUCYHKH, IINICEMEHHOE OTIMCAaHUe, CXEMBI U T.I1.) KaK
TIOMOIIIb /7S IOHUMAHUS M PEIICHHs IIOCTABICHHOW 3a/1a4H;

- HCIIOJIb30BAHUE BUICOMATEPHATIOB, KOTOPBIE TAIOT BOBMOXKHOCTD TIOHSITh TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKATHBHBIC
ICUCTBUS,

- BBITIIOJIHEHHE MIPOCKTHBIX 33/IaHUH 10 U3y9aeMbIM TEMaM.

J1s1 CTyJCHTOB C OTpaHWYCHHBIM 3pECHHUEM:

- HCTIOJIB30BaHNE (PUITBEMOB C BO3MOXKHOCTBIO BOCIIPHSTHS Ha CIyX JaBaeMOi B HUX HH(GOPMALUH IS TOCIEAYIOIIETO ee
o0Cy>KaeHus;

- UCTIONIB30BAHUE ayIMOMATEPHAIIOB 10 U3y4aeMbIM TeMaM, MMEIOIINMCS Ha Kadenpe;

- UHIMBHIyalbHOE OOIEHHUE C PETOAaBaTeNIeM 110 H3yIaeMOMY MaTepHaiy;

- TBOpPYECKHE 3aaHUS MO H3y49aeMbIM TeMaM WIIH 110 JINYHOMY >KEJIaHHIO C yYeTOM HHTEPECOB 00ydaeMoro.
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