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1. HEJHU U 3AJAYHN OCBOEHMU A JUCHUIIJIMHbI

Llenpio OCBOCHHMSI AUCIMILIMHBI SBIIsETCS (JOPMHUPOBAHHE U Pa3BUTHE Y CTYICHTOB KOMIIE-
TEHIMI B 00JaCTH MHHEPAJIOTHH U KpUCTAUIOTrpaduu, 3HAHUH O CTPOSHUH KPUCTAJUTMYECKHX Be-
IIECTB, TEOMETPUIECKON KpHCTAIUIOrpaduu, KpUCTAUIOXUMHH, 00 00pa30BaHUU, CTPOCHHUH U KJIac-
cU(UKAIMA MUHEPAJIOB.

1.1. 3apaum ocBoeHMs] NTUCHHUILVIMHBI (MOAYJISA) SBJISAETCH JOCTHKEHHS NMPOYHOIO YCBOCHHS
CTYACHTOM:

- OCHOBHBIX OHATUI MUHEPAJIOTMH U KpUCTALIOTpaduu

- 0a30BBIX XapaKTEPUCTUK KPUCTAILIMYECKOIrO BellecTBa (OJHOPOIHOCTb, aHU30TPOIHSI, CIOCO0-
HOCTb CAMOOIPaHATHCS, CAMMETPU);

- B3aMMOCBSI3€H CTPOCHHS KpUCTAIlIa, KPUCTAJUIMYECKON CTPYKTYpbl, XUMUYECKOTO cOocTaBa U (u-
3MYECKHX CBOMCTB M3Yy4aeMbIX OOBEKTOB; - HABBIKOB TBOPUECKOTO MBILIUICHHS MPHU HPOBEICHUH
paboT, CBSI3aHHBIX C BOIIPOCAMU MUHEPAJIOTUHU U KpUCTaLIorpadpuu;

- OCHOBHBIX IPHHIIUIIOB I'€0JIOTMYECKOT0 (POPMHUPOBAHUS COCTABA U CTPYKTYPHI MaTEPHAIIOB.

3HaHus, YMEHUS U HaBBIKH, [1OJIy4YCHHbIE MIPU U3y4EHUU Kypca, HEOOXOIUMBI BBIITYCKHUKAM
IUIL  OCYIIECTBIICHHSI HAYYHO-HCCIIEIOBATEIbCKON, INPOEKTHOW W TPAKTHYECKOW padOThl Ha
Pa3IMYHBIX IPEIIPUIATHAX METAITYPTUYECKOU OTPACIIH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

VYuebHast naucuumuimHa «MuHepanoruss U KpucTtauiorpadus» BKIOYEHA B 00S3aTENbHBIN
nepeyeHb TUCHUIUIMH B paMKkax 6a3oBoi yactu broka 1, ycranonennoro ®I'OC BO, u sBnsercs
00s13aTeTLHOM IS BceX MPOoQUIIel HanpaBIeHUs TTOrOTOBKH.

Jucnunnuna Oasupyercs Ha CIEAYIOMUX auciuiuiiHax: Marematuka b1.b.5, ®usuka
b1.b.6, O6mas xumust b1.b.7, Uudpopmaruka b1.b.9, BBenenne B Metamuryprudeckie TE€XHOJIOTHH
b1.5.20.

Hucnurnnuna MuHepanorusi 1 Kpuctautorpadust sBIsIeTCs OCHOBOTIONIATAIONIEH JIsi U3y4e-
HUS CIIEAYIOIUX IUCHHMIUTMH: Mertamnyprudeckas terviorexauka b1.B.OJI.1, TexHonorudeckue
OCHOBBI TIPOM3BOACTBA MeTayutonpoaykiuu b1.B.OJI.8, Dkomoruss MeTaJUIypruvl U PEIUKIUHT
npomblieHHbIX 0TX00B b1.B./IB.1.1.



3. KOMIIETEHIIMHX OBYYAIOIIETI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE

OCBOEHUS JUCIUATIIAHBI (MOIYJIST)!

Tabnuna 1- dopmupoBaHre KOMIETEHIIUN JUCITUTUITMHAM

HaunmenoBanue
TUCIUTUINH,  (OPMHPY-
FOLIIMX KOMIIETEHIIUIO

CemecTpbl, GOPMUPOBAHUS TUCITUTLIAHBI

KOMHCTGHHI/II/I 6epch>1 n3 YueOHOoro miaHa 1o HaIrpaBJICHUIO ITIOATO-

TOBKH OakajaBpa /CrerragncTa/MarucTpa

COBMCCTHO

1 xkypc 2 Kypc 3 xypc

4 kypc

S kypc

1

23\4 5\6

7

8

9 10

Kox komnerennnu OIIK 2

b1.b.18 Munepanorus u
KpucTaniorpadus

b1.b.4 Dxonomuka, op-
TaHW3aIMs U YIIPABJICHUE
MPEITPUITHEM

B1.5.12 OCHOBBI KOH-
CTPYHpPOBAHUS

b1.5.23 Oxpana tpyna
METaJUTypPTUYeCKUX Mpo-
H3BOJCTB

b3.JI.1 TIloaroroBka K
MpoLeAype 3allUThl |
3alIuTa BBIITYCKHOW KBa-
JU(UKAITUOHHOMN pabOThI

Kox xomnierenimu OIIK 7

b1.5.18 Munepanorus u
KpHUcTaiorpadust

b1.5.23 Oxpana tpyna
METAJLTypPTUYECKUX TIPO-
W3BOJCTB

b3./1.1 IToaroroBka k
MPOIIEeIype 3alIUThI U
3aIUTa BHITYCKHOW KBa-

JIU(UKAITUOHHOMN pabOThI




NEPEYEHD ITNTAHUPYEMBIX PE3VJIbTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbBLIX C IINTAHUPYEMbBIMU PE3VJIb-
TATAMHM OCBOEHUNS OI1

Tabmuna 2- [lepedeHp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

Koa u HaumeHo-

Koa 1 HaMMeHOBaHM€

OueHo4YHbIE CpeICcTBA

IIpomexyToy-

BaHUe KOMIIeTeH- | MHAUKaTopa noctuke, Ilianupyemble pe3yJibTaThbl 00yUeHHs MO TUCHUIITIHHE Texymero Hoil
107011 HHUS KOMIIETEHIIM U KOHTPOJIS

aTTecTanuu
OIIK-2. Cnoco6en | MOIIK-2.1. TIpoekTtu- | 3narh: Ymern: Baaners: Tectuposa- Bomnpocsl JUIst
pa3pabaThiBaTh PYET u pa3padaThIBACT | - OCHOBBI pas3pa- | - IPOEKTHPOBATh, | - HABBIKAMU IIpH- | HUE B CHCTEME | yCTHOIO — cobece-
Hay4YHO- NPOJYKUMIO, TPOLEC- | GoTKM M MPOEKTH- | paspabareiBath 1 | Beaenus B coor- | MOODLE. JIOBaHMS: OWIICTHI
TEXHUYECKYIO, IIPO- | CBI M CHCTEMBI B | pogapps ~ Meran- | oOpMIsATs Hayd- | BETCTBUE Tpebopa- | (25 TecTOB) (30 6buneros)

eKTHYIO U CITykeO-

HYIO  JIOKyMEHTa-
i,  opopMIIATH
HAy4YHO-

TEXHUUYECKHUE OTye-
ThI, 0030pbI, MyO-
JUKAIUU, peleH3UN

YCIIOBUSIX HEOIpee-
JEHHOCTH U ajbTep-
HATUBHBIX PELICHUI B
pamMKax — MEXIHUCIH-
IUTMHAPHBIX 00JacTel.
NOIIK-2.2. BsiOupa-
€T U TpPUMEHSEeT Iie-
pEeloBBIE METOABI W
TEXHOJIOTUM  TPOEK-
TUPOBAaHHUS WA WC-
HOJIb3yeT TBOPUYECKUH
NOJIXOA sl paspa-
OOTKM HOBBIX U OpH-
THHAJBHBIX METOOB
NPOCKTHUPOBAHUS U
pa3paboTKH.

NOIIK-2.3. Ocy-
niecTeisier cOop wuc-

XOMHBIX JAaHHBIX IS

JYPrudcCKux TCX-
HOJIOTHMA ISl pe-
HICHHUST 3a7a4, OT-
HOCSIIIIUXCST K TIPO-
beccruoHaIbHOM
JESITEILHOCTH.

HO-TEXHUYECKYIO U
MPOEKTHYIO JIOKY-
MEHTAIHIO, HC-
MOJBb3ysl ~ OCHOBBI
HAYYHBIX HCCIIENI0-
BaHUM.

HAW W HOpPMATH-
BOB, UCIIONb3Ys
OCHOBBI HAYYHBIX
HUCCIIEeOOBAHUM. .




COCTABJICHUSI TEXHH-
YEeCKOr0 TPOEKTa Ha
NPOCKTHUPOBAHUE TEX-
HOJIOTHYECKOTO  TPO-
mecca, 00beKTa.

NOIIK-2.4. Hcnosub-
3yeT OCHOBBI TEXHH-
YEeCKOTO IPOEKTHPO-
BaHUS IS PEIICHUS
3a1a4, OTHOCSIIUXCS
K mpodeCCHOHATLHON
JesATEeIbHOCTH, TPeOo-
BaHUS CTAaHIApTOB Ha
cocraBieHHEe O0(OpM-
JICHHE Hay4yHO- TeX-
HUYECKUX  OTYETOB,
0o030poB,  myOiHKa-
LW, pELICH3UI.

OIIK-7.

cIoco0eH aHaIu3u-
pOBaTh, COCTaBIATh
U TIPUMEHSATH TEX-
HUYECKYI0  JIOKY-
MEHTAIUIO, CBSI-
3aHHYI0 ¢ Tpodec-
CHOHAIBbHOU  Jed-
TEIIbHOCTBIO, B CO-
OTBETCTBUHU C J€EHU-
CTBYIOIIUMU  HOP-
MaTHUBHBIMH JIOKY-
MEHTaMH  Me€Tal-
JTypruveckoi oda-
CTH

HOIIK-7.1. Haxoaut
U TOJy4aeT Heo0Xo-
IUMBIE JAHHBIE 00
00BEKTE HCCIEI0BA-
HUS,  OCYIIECTBIISIET
MOUCK  JINTEPATYpHI,
KPUTHYECKH HCIOJIb-
3yeT 0a3bl JaHHBIX U
JIpyrue  UCTOYHUKHU
uH(pOpMaLNH.

NOIIK-7.2. Ocy-
IIECTBIAET MOJIEIIH-
poBaHHE OOBEKTOB U
MPOIIECCOB, a TaKXke
uccieayeT MpUMeHe-
HHE€ HOBEHIINX TEX-

3HaTh: METO/IbI
otOopa u 00pabdoT-
K1 uHbOpMaIluu C
pUMEHEHUEM

(byHIaMEHTaJIbHBIX
3HaHUH B 00JacTH
COBPEMEHHBIX IIPO-
0J1eM MeTaJuTypruu.

YMers: oLIcHUBATh
pe3yJIbTaThl HayY-
HO- TEXHHYECKUX
pa3zpaboTok

B OTpaciii MeTall-
JTyprud U MeETall-
71000pabOTKH c
MIPUMCHCHHEM
(yHI1aMeHTaJIbHbIX
3HaHUN B o0JIacTu
COBPEMEHHBIX
npobieM  Merai-
JypTHH.

Biaagerb: HaBHI-
KaM{d IIOMCKa H
coopa maHHBIX 00
00BEKTE HCCIEeNo-
BaHHSI M €ro Xxa-
PaKTEPHUCTUK c
MIPUMEHEHUEM
byHIaMeHTallb-
HBIX 3HAHUH B 00-
JaCTH  COBpPEMEH-
HBIX NpoOJIeM Me-
TaJUTypTHH

Tectuposa-
HUE B CUCTEME

MOODLE.
(25 tecroB)




HOJIOTHM.

NOIIK-7.3. TlpoBo-
TUT Hay4YHbIE HCCIIe-
JIOBaHWSI W HCIIBITA-
HUA, 00pabOTKy, aHa-
JU3 U TPEJCTABICHUE
UX pe3yJbTaTOB.
NOIIK-7.4. HUcnons-
3yeT NpeaMeT Hccie-
JIOBAHMSI, METOJBI OT-
6opa wum 00pabOTKH
uHpOpMALIUU,  CBA-
3aHHBIE C YHCICHHBI-
MU pacueramu,
00001IIeHHEM, CHCTe-
MaTH3alUed W Kiac-
cudpuKanuen JaHHbIX.
NOIIK-7.5. OuenuBa-
€T pe3ysibTaThl Hayd-
HO- TEXHUYECKUX Pa3-
paboTOK,  HayudHBIX
HCCIIEIOBAHUM TI0 CO-
BOKYITHOCTH TIPU3HA-
KOB, OOOCHOBBLIBAET
BbIOOP ONTUMAaJIbHOTO
pellleHus, CUCTEMATH-
3Upysl U 00001mas 10-
CTH)KEHUS B OTpaciu
METALTYPTHHA, METaJl-
71000paboTKH u
CMEXHBIX 00JIaCTSX.
HOIIK-7.6. Ilpume-
HSIET CIOCOOBI MOUCKa
u cbopa HaHHBIX 00




o0BeKTe HccienoBa-
HUS u3 Oubnmored-
HBIX KaTaJlOroB, WH-
TEpHETa, HHBIX HC-
TOYHUKOB HH(pOpMa-
LU, METOJAMHU COIIO-
CTaBJICHUS M CpaBHE-
HUS OTHAEIBHBIE CTO-
POH U XapaKTEPUCTUK
00BEKTOB M MpOIEec-
COB, KJaccu(pUKauu
UX, 110 ONPEIEIEHHBIM
3HAQUYEHUSIM U CHUCTe-
MaTu3aluy  JTaHHBIX
0 IpPHU3HAKaM CXO/JI-
CTBA U OTJIMYUS.




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

Pacnpenesienne Tpy10éMKOCTH JUCHMILIMHBI 10 BUAAM PadoT 10 ceMecTpam
OO6mast Tpyq0éMKOCTh JUCHMIUIMHBEI cocTaBisieT 3 3au.ea. 108 wacos, pacmpeneneHue

qacCoB I10 BUaaM pa60T ceMECTpaM NpEACTABIICHO B Ta6J'II/IH€ 3.

Tabmuua 3

Pacnpeuene}me TPYJIOéMKOCTI/I AUCHHUIIIMHBI 110 BUJ1aM paGOT o ceMecrpam

I[.]'Iﬂ CTYACHTOB 32049HOI'0 Oﬁy‘leHHﬂ

TpynoéMkocTs B yac

Bun yae6HO# paboThI

Bcero

B 1.4. mo cemectpam

gac.

6 ceMm

CDOpMaT N3YUCHUA NTUCHUIIIINHBL

C UCIIOJIb30BAHUECM 3JICMCHTOB

AJIEKTPOHHOI'0 00yUYEHUs
OO01masi TpyA0€MKOCTh JMCUMILIMHBI 10 Y4eOHOMY INIaHY 108 108
1. KonrakTHas pa6ora: 24 24
1.1. Ayaurtopnas paboTa, B TOM UHUCIIE:
-3aHATHS JIeKIoHHoro tuma (JI) 5 5
-3aHATUS ceMuHapckoro tuna (I13-cemunapel, npakT. 3aHs- 5 5
THSI K JIP)
-maboparopubie padbotsl (JIP) 10 10
1.2.  BueayauTopHasi, B TOM YHCIIE 4 4
-kypcoBas pabota (mpoekt) (KP/KII) (koncynbranus, 3a-
IIMTA)
-TeKYIIHI KOHTPOJIb, KOHCYJIBTAIIUU N0 JUCIHUILTUHE 4 4
-KOHTaKTHas paboTa Ha mpoMexyTouHoM koHTpoJie (KPA)
2. Camocrositesannasi paéora (CPC): 80 80
-pedepar/acce (MOATOTOBKA)
-pacuérHo-rpaduueckas padora (PT'P) (moaroroska)
-KOHTpOJIbHAs paboTa
-kypcoBas pabora/mpoekT (KP/KII) (moaroroska)
-CaMOCTOSITEIbHOE H3YYEHHE pa3JleioB, CaMOIOJrOTOBKA
(mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO Marepuaia U Ma- 80 80
Teprana yueOHUKOB U y4yeOHBbIX MOCOOUH, MOATOTOBKA K JIa-
0OOpaTOPHBIM M MPAKTHYECKUM 3aHATHUSM, KOJUIOKBUYM H T.JI.)
IToaroroBka k 3a4€Ty/ 3a4€Ty C OLIEHKOH (KOHTPOJIb). 4 4

10




Conepmaﬂne AUCHUILVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tabnuna 4.1 - Coneprxkanue TUCHUILTMHBI, CTPYKTYPUPOBAHHOE MO TEMaM JIJIsl CTYJIEHTOB OYHOT'0 00y4YeHHUs

Il1anupyempblie Buibl yueOHoi#i padoThI (4ac) HaunmenoBanue Peanuszanus B | HaumeHnoBanue
(KOHTpOJIMpYeMBble) HCII0JIb3yeMbIX pamkax IlpakrTu- | pazpa6oranHoro
Pe3yJabTaThl  OCBO- Haumenosanue KonraxTaas AKTUBHBIX U | YecKoii NoAro- | JJ1eKTPOHHOTO
enust: ko1 OMNK u pa3ieios, TeM padora Cawm. Bug CPC HHTEPAKTHBHLIX | TOBKH Kypca  (Tpyao-
o0pa3oBaTe/bHbIX | (TPYI0EMKOCTh B | €eMKOCTb B 4Ya-
MHANKATOPHI  [10- Jlek. | JIa6. | Ilpaxk. pab. TE€XHOJIOTH i yacax) cax
CTHKCHHUSI KOMIIe-
TeHINHI
VI cemectp (3 Kypc)
OIIK-2. Paznen 1. Kpucrasiorpadus
NOIIK-2.1-2.4
Tema 1.1. Kpucran- 05 8 MoxroToBka K
JTUYECKUEe u aMopd- e [1,2,3]
HBIC BEIIIECTRA. ”
Hayka o kpucrayax
Tema 1.1. Tlpaktu- 05 1 Moxrotoka K 05
YEeCKOE 3aHATHE 113 [6.7]
JlabopaTopHas pa- 25 1 Moarotoka K
BT JIab. pa6. [9]
Tema 1.2 T'eomert- 1.0 8 TMoxrotoska K
puUeckas Kpu- nexin [1,2,3]
crajuiorpadust Y
Tema 1.2. Ilpakrtu- 05 1 Moxrotoka K 05
YeCKOe 3aHsATHE 113 [6,7]
JlaGopaTopHasi pa- 25 1 Moarotoka K
0oTa Ne2. J1a6. paG. [9]
;rTea?Iioka/is{ Kpu- 0,5 8 [logroToBka K
nexrn [1,2,3]
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Tema 1.3. Ilpaktu-

YeCcKOe 3aHSATHE 0.5 2 pooTema K oo
I13 [6,7]

5:3)4;3;—(:- KpucTal- 0,5 8 IloaroroBka K
nexuuw [1,2,3]

z:izeiféﬂglpeamﬂ' 0,5 2 [ogrotoBka K 0,5
I13 [6,7]

PaGora mo ocBoe- 25 5,0 2.0 40

Huio 1 pasnena:

pedepar, scce (Te-

Ma)

pacuéTHo-

rpajuyeckass  pa-

oora (PI'P)

KOHTPOJIbHAsA  pa-

0ota 0>

Hroro mo 1 pasne- 25 50 2,5 40

ay

OIIK-7, Pasnen 2. Munepanorus
NOIIK-7.1-7.6

Tema 2.1. Hayxa 05 8 [oxarotoBka K

MHHEPaJIOrusl nexim [1,2,3]

Tema 2.1. Ilpaktu- 0,5 1 [logroToBka K 0,5

YECKOE 3aHsATHE 13 [6,7]

JlabopaTopHasi pa- 25 1 [ToaroToBka K

6ora Ne3 J1a6. pab. [9]

;l;;l:;l ;%BCBOHCTBE‘ 0,5 8 [MoaroroBka K

p neknuw [1,2,3]

Tema 2.1. Tlpaktu- 0,5 1 [loarotoBka K 0,5

YECKOEC 3aHATHE I13 [6,7]

JlabopaTopHas pa- 25 1 [MoaroroBka k

0oTa Ne4,
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JIa6. pa6. [9]

Tema 2.3. OGpa3o-
BaHUE MUHEPAJIOB.

0,5

IToaroroBka
nexin [1,2,3]

K

Tema 2.3. Ilpaktu-
YECKOE 3aHATHE

0,5

IToaroroska
13 [6,7]

K

0,5

Tema 2.4. Knaccu-
¢ukanus  MuHEpa-
JIOB M MIX CTPOCHHE

0,5

IloaroroBka
JICKITUH

K

Tema 2.4. Tlpaktu-
YECKOe 3aHATHE

0,5

IToaroroska
113 [6,7]

K

0,5

Padora mo ocBoe-
HHMIO 2 pa3jena:

2,5

5,0

2,0

40

pedepar, 3cce (Te-
Ma)

pacuyéTHo-
rpad¢uyeckass pa-
oora (PI'P)

KOHTpPOJIbHAasl pa-
oorTa

0,5

Htoro mo 2 pa3ne-
ay

2,5

50

2,5

40

UTOIro 3A CE-
MECTP

10

80

HUTOI'O mno nauc-
IUILJINHE

10

80
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5. TEKYIIM KOHTPOJIb YCIIEBAEMOCTHA U TPOMEKYTOYHAS
ATTECTALNMUA ITO UTOI'AM OCBOEHUMA JTUCIIUITJIMHBI.

Texkymuii KOHTPOJIb 3HAHUI 00y4YAIOUINXCS OCYIIECTBIISETCHA: TECTHPOBAHUEM 110
TeMaM JIeKIHii, pellleHHeM NPAKTHYEeCKUX 32124, KOHTPOJIbHbIe Pa0oThI.

5.1. TurnoBble KOHTPOJIbHBIC 3aJaHUsI WJIM MHBIE MaTepHalibl, HEOOXOAUMBIC JJI OLEHKH 3HAHHM,
YMEHHI U HaBBIKOB U (MJIM) OTIBITA JIEATEIbHOCTH
Ilepeyennb Tem pedepaToB

1. IlonsaTe O KpUCTaJJIe U KPUCTAUIMYECKOM BellecTBE. BelecTBo KpUCTAIUIMYECKOE U
amopdnoe. PacripocTpaHeHHOCTh KPUCTAJUIMYECKOTO BEIIECTBA B MPUpPOAE U TexHUKe. OCHOBHBIE
CBOICTBa KPUCTAJJIOB: aHU30TPOITHOCTb, U30TPOMHOCTH, CIIOCOOHOCTh K camoorpaHenuto. Kpu-
CTaJIIIM3alusl, POCT KPUCTAJLJIOB.

2. I'eomerpuueckas kpuctaiuorpadus OOmme MOHIATHS O CTPOCHUHM KPUCTALIOB. 32 BUA
cumMmerpuun. Cunronuu. Pacripeenenre BU0B CAMMETPUH IO CUHTOHUSAM. OmipeienieHne npocThixX
dbopm 1 ux koMOuHanui. OOIIKE 1 YaCTHBIC MPOCThIE POPMBI. 47 MPOCTHIX HOPM.

3. @usnueckas kpucramwiorpapus dusznueckas Kpuctauiorpadus u 3aaauu €€ U3ydeHUs.
MexaHudeckrue CBOMCTBA KPUCTAJJIOB: TBEPJOCTh, CIAWHOCTb, YOPYrocTb. ONTUYECKHE CBOMCTBA
kpuctawioB. [lonspusanus cera. [IBynpenomnenue. [lonsitue 06 ontuueckoit naankarpuce. On-
TUYECKUE KOHCTAHThI KpUCTAIJIOB. Tema pedepara

4. Kpucraimoxumusi ATOMHbIE U HOHHBIE paanychl. KoopauHammonnsie yncia. ['eomerpu-
YECKHE MPeJIebl YCTOMYMBOCTU CTPYKTYP C Pa3iudHbIMU KOOPAMHAIIMOHHBIMU unciaMu. [lonsTue
O IUIOTHEWIIEN YIaKOBKE MIAPOB. THUIIBI XMMUYECKOU CBS3H. ['eTepononsipHeie KpucTawuibl. ['omeo-
noJisipHble KpUCTaIIbl. CTPYKTYpbl METAJUIOB U MHTEPMETAIUIMYECKUX coeanHenuil. Kpucramnuue-
CKHE CTPYKTYPBI MIPOCTHIX BEIIECTB. 3aBUCUMOCTh (PU3UUECKUX M XUMHUYECKHX CBOWCTB TBEPIBIX
T€J OT KPUCTAIUIMYECKON CTPYKTYPbI U IPUPOABbl XUMUYECKOM CBSI3H.

5. Hayka munepanorusi. Ucropudeckue cBeneHus o MmuHepanorur. OCHOBHBIC 3aJja4ll MHU-
HEpaJIOrvH.

6. CoiicTBa MuHepaioB. @opma U KpUCTAIJIOB U MUHEPAJIbHBIX arperatoB. L{Ber muHepa-
na. LIBer uepthl. baneck. CnaitHocTh U u3noM. TBepaocTh. Y enbHbIM Bec. Jpyrue auarHoctuye-
CKHE CBOKCTBAa MUHEPAJIOB.

7. ObpazoBanue MuHepanoB. BHyTpeHHee cTtpoenue 3emnn. Marmaruueckoe, MeTamopu-
YECKO€ U 0CaJOUYHOE NMPOUCXO0KICHIE MUHEPATIOB. | €0XpOHOIOTHSL.

8. Knaccudukanus munepano. Camopoaasie MuHepanbl. Cynb(uibl, raJouHbIe COSANHE-
HUS1, OKCH/IbI, KUCIIOPOI0COIEPIKAIINE COJH, CYIb(aThl, CHIMKATHI U aJTFOMOCUIIUKATHI.

BOl'[pOCbI AJIA MOATOTOBKH K KOHTPOJIbHBIM MEPONMPUATUAM (TeKylllI/Iﬁ KOHTpOJ’lb)

1. Omnpenenenune kpucrauia. Yto moHMMaeTcs MOJA CUMMETpPHUEH, 3JIeMEHTaMH CHUMMETPUU
Kpucrtamia?

2. ArperatHoe COCTOSIHHE€ MHHEpaOB, KaKM€ BEIIECTBA HA3bIBACTCS KPUCTAIUNIMYECKUMH U
amoppHbIMH?

3. Knaccuduxkanus kpucramion. [lepeuncnure cuHronuu. OxapakTepusyire ux.

4. Yro Ha3bIBaeTcs MpocToi ¢opmoit 1 koMOuHanueil npocteix ¢popm. HomenknaTypa kpu-
CTaJIJIOB.

5. @opMbl peanbHBIX KPUCTALIOB. B ueM MposBIAIOTCS OTKIOHEHHs (OpM peabHBIX KpH-
CTaJJIOB OT UJICAJIbHBIX.

6. Uto Ha3bIBacTCs IBOMHUKOM. DJIEMEHTHI CTPOCHMS ABOWHUKA, TUIBI JIBOMHUKOB, 3aKOHBI
JIBOMHUKOBAHUS.

7. OxapakTepu3yiTe XUMUYECKHI cocTaB MuUHepalioB. M3omopdusm.

8. Kakue TuIbel BOJIbl BO3MOXKHBI B MUHEPAJIAX.

9. OxapakTepu3yiTe ONTUYECKNE CBOMCTBA MUHEPAJIOB.

14



10.
11.
. HazoBute arperarsl MUHEpasoB.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

12

Apyra.

31.
32.
33.
34.
35.
36.
37.
38.

UYro HasbIiBaeTcs TBEPAOCTHIO MUHEpana. Hazosure mkainmy Mooca.
Kakne mexannueckue cBoiicTBa MUHEPaIoB Bbl 3HaeTe.

OxapakTepu3yiTe 3HAOTeHHbIE MPOIIECCHl MUHEPanooOpa3oBaHusl.
OxapakTepu3yiTe 3K30TreHHbIE MTPOIECCH MUHEPAIO00pa30BaHMS.
Marmartudeckuii mpoiecc U ero MUHEpaIbHbIE aCCOIHALIHH.
ITerMaTuTOBBII IPOLIECC U EM0 MUHEPAIBHBIE ACCOLUALIUH.
MeTtamopduueckuii npouecc ¥ ero MUHEpaJIbHbIE ACCOIHAIINH.
OO6m1as XxapakTepucTUKa CaMOPOJIHBIX 3JIEMEHTOB.

OO61mas xapakTepucTHKa CyIb(PUI0B U UX aHAIOTOB.

Ha3zoBute MuHepalibl rpymniibl OJIECKOB M X CBOMCTBA.

HazoBuTe jxenThle KOJIYeaHbl U UX CBOWCTBA.

HazoBure 6enbie KoTueqaHbl U KX CBOMCTBA.

HazoBuTe 0OMaHKHU U UX CBOICTBA.

OO0mast xapakTepucTHKa BOJIb(PpamMaToB, cyibdarTos, pocharos.
OO61as xapakTepucTiKa KapOOHaTOB.

OO01mast XapakTepucTHKa 1 (PU3UIECKIEe CBONCTBA ralONIOB.

O6ma51 XapaKTCPpHUCTHUKA U (I)I/ISI/I‘IGCKI/IG CBOMCTBA OKHCJIOB U THAPOOKHUCIIOB.

OcoOeHHOCTH XMMH3Ma U KJIacCU(UKALIUSI CUITUKATOB.
OO011ast XapakTepUCTHUKA OCTPOBHBIX CHIIMKATOB.

Ha3oBute MuHepans! rpymnisl rpaHara. [10 kakuM npu3HakaM OHM OTIMYAOTCSA IPYr OT

XUMHUYECKUH COCTaB U (PU3NIECKHE CBOHCTBA MUPOKCEHOB.
XUMHYECKU# cocTaB U pU3NYECKUe CBOKCTBAa aM(pUOOIIOB.
HazoBute oTinuuuTensHble MPU3HAKU MUPOKCEHOB U aM(pHuOOIIOB.
OO61mas XxapakTepUCTHKA CIIOEBBIX CHIIMKATOB.

XUMHUYECKUH COCTaB U PU3NICCKUE CBOKWCTBA TPYIIITHI CITIO/.
OO01mas xapakTepuCTHKa KapKAaCHBIX CUITUKATOB.

XUMHUYECKUH COCTaB U PU3NICCKUE CBOWCTBA TPYIIITHI TIOJICBBIX IIIITATOB.

HazoBute KJ'IaCCI/I(I)I/IKaLII/IIO IIOJICBBIX IIIIATOB.

Onucanue nokasareiaeh u KPUTCPUCB KOHTPOJISI yCIIEBACMOCTHU, OIIMCAHUC IIKaJI OLICHUBA-

HH.

Tabnuma 5. Ilpu TekymeMm KOHTposde (KOHTPOJIbHBbIE HENeIH) W OIIEHKAa BBIMOIHEHUS
1ab0paTOPHBIX pabOT

Hlkana Ik3amen/
" 3ager
OlLlCHUBAaHUA 3a4er ¢ OLEHKOH
40<R<=50 OTiIn4uHO
30<R<=40 Xoporio 3a4er
20<R<=30 Y 10BAETBOPUTETHHO
O<R<=20 HeynosnerBopurenbHo HEe3ayeT

[Ipy mpomMeXKyTOYHOM KOHTPOJIE YCIIEBAEMOCTh CTYJIEHTOB OLIEHHMBAETCS «3ayeT», «He3a-

qeT».

Jlnst OIleHKH 3HAHWM, YMEHHH, HABBIKOB M (POPMHPOBAHUS KOMIETEHLUUH MO JUCIUILIMHE
IIPUMEHSETCA TPAAUIMOHHAS CHCTEMa KOHTPOJS M OLIEHKM YCIIEBa€MOCTH CTYAeHTOB. Kpurepuu

BBICTABJICHUS OLICHOK I10 TpaﬂHHHOHHOﬁ ‘-ICTBIpCX6aJ'IJ'IBHOI71 CUCTCMC NIPCICTABJICHLI B Ta6J'II/II_IC 6.
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Tabuauna 6 - Kpurepun oueHuBaHusi pe3yJbTaTa 00y4eHHUs M0 JUCHUIVIMHE U IKAJIA OLeH UBAHUSA

Koa n HaumeHno-
BaHHE KOMIIETEeH-
10407

Koa u HauMeHOBaHMe
HHAUKATOPA TOCTHKE-
HHUSl KOMIICTCHIUHU

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

OrneHka

«HEYAOBJECTBOPUTEIBHO»

/ «HE 3a4TEHOY
0-59%
OT Mmax peUTUHTOBOI
OIICHKU KOHTPOJIS

Onenka
«yJ10BJIETBOPUTEJIHLHO
/ «3a4TEHO»
60-74%

OT Mmax peUTUHTOBOI
OIICHKH KOHTPOJISI

OneHka
«xopouo» /
«3a4TEHO»
75-89%

OT Mmax peUTUHTOBOM
OLICHKH KOHTPOJIS

OneHka
«OTJIHUYHOY /
«3a4TEHOY
90-100%

OT max peUTUHTOBOM
OILICHKU KOHTPOJIA

OIIK-2. Crnocoben
ba3pabaThIBaTh
Hay4IHO-
[EXHUYECKYIO, TIPO-
PKTHYIO U CIIy»e0-
HYyI0 JTOKYMEHTAIHUIO,
DOPMIISITE  HAy4IHO-
[EXHUYECKHE OTYETHI,
DO30pBI,  MyOnuKa-
MU, PEIICH3UN

NOIIK-2.1. IIpoexTu-
pyer u paspabaThiBacT
MPOJYKIIHIO, TPOLIECCHI
U CHUCTEMBI B YCIIOBUSX
HEOMpEACNEeHHOCTH |
aIbTEpHATUBHBIX pelle-
HUH B paMKax MEXIuC-
LHUTTAHAPHBIX o0ia-
CTEH.

NOIIK-2.2. Beibupaer u
IIPUMEHSIET IIEPENOBBIC
METOJIbl M TEXHOJIOTHH
IIPOEKTUPOBAHUS WM
HCIIONB3YET TBOPUYECKUI
MOJIXOA Uil pa3pabOTKH
HOBBIX U OPUTHHAIbHBIX
METOJIOB IIPOEKTHPOBA-
HUS U pa3pabOTKH.
NOIIK-2.3. OcymecTs-
nseT cOOp HMCXOMHBIX
JaHHBIX JJI COCTaBlle-
HUSl TEXHUYECKOro Ipo-
€KTa Ha IPOEKTHPOBa-

N3znoxenue yueOGHOTO

MaTepuaia 0ecCUCTEMHOE,

HCIIOJIHOC,
OCHOBHBIC

HC
IIOHATHUA

OCBOCHBEI

u

OIPENIEIICHUs] KPUCTAJLIO-
rpadui ¥ MHUHEPAIOTHH,
HETMIOHUMAHUE HUX HCIOJb-
30BaHUS B paMKax IIO-
CTaBJICHHBIX IIEJeH U 3a-

Aad,

4TOo HOpCHATCTBYET

YCBOCHHUIO MOCJIICAYIOLICTO

marepuaa

@parmMeHTapHsle,  IO-
BEPXHOCTHbBIE 3HAHUS IO
OCHOBHBIM paznenam
KpucTajiorpaduu 51
MUHEPAJIOTUH.
N3noxenune  nonydes-
HBIX 3HAHUN HEIOJIHOE,
OJIHAKO, 3TO HE IIpensT-
CTBYE€T YCBOEHHUIO IIO-
CIEYIOIIET0  MaTepua-
na. Jlomyckarores OT-
JIeIIbHBIE CYLIECTBEHHBIE
OLIMOKH, MCIpPaBICHHbIE
C MOMOIIBIO IIPENoaBa-
TEJs.

3HaeT Marepual Ha
JOCTaTOYHO XOPOILIEM
YPOBHE; MpPEACTABISACT
OCHOBHBIC  TOHSTHUSA
3aKOHOMEPHOCTH B
KpucTtaiorpapuu = u
MHHEPAJIOTUH,  3aKO-
HOMEPHOCTH pocTta
KPHUCTAJUIOB U 00pa3o-
BaHUS MHUHEPAIOBMHU-
HepaJoB.

Nmeer riybokue
3HAaHUS BCEro MaTe-
puaia  CTPYKTYpBI
JTUCIUIUTAHBL, OCBO-
W1 HOBAallUU JIEKIIU-
OHHOTO Kypca IO
CPaBHEHHUIO C

yueOHOM JuTepary-
pOIi; U3JOXKEHUE Mo-
JIYYEHHBIX  3HAHUU
MOJTHOE, CHCTEMHOE;
JIOMYCKAIOTCA  €IIH-
HUYHEIC OIIINOKH,
CaMOCTOSITENTLHO HC-
MpaBJisieMble TIPU CO-
OecemoBaHNUU
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HHUEC TEXHOJIOTHYECCKOIO
nporecca, 00ObeKTa.
NOIIK-2.4. Vcnonb3yer
OCHOBBI TEXHHUYECKOTO
MPOCKTUPOBAHUS IS
peleHus 3a1a4, OTHO-
csmxcs K mpodeccuo-
HAJIBHOM JIeSITEIIbHOCTH,
TpeOOBaHUS CTaHIapPTOB
Ha COCTaBJICHHE
odopmIileHre HAyIHO-
TEXHUYECKHUX OTYETOB,
0030pOB, IMyOIHKaIUi

OIIK-7.

CIIOCOOEH aHaIU3U-
pOBaTh, COCTaBIIATH
U TPUMCHITH TEX-
HUYECKYI0  JIOKY-
MEHTAIHUIO, CBSI-
3aHHYI0 C Tpodec-
CHOHAJbHON  Jies-
TEIBHOCTBIO, B CO-
OTBETCTBHH C JIeH-
CTBYIOIIUMHU  HOP-
MAaTUBHBIMH JIOKY-
MEHTaMU  MeTall-
JTyprudeckon oOa-
CTH

HOIIK-7.1. Haxogut u
MOJTy4aeT HEOOXO0IMMbIE
naHHble 00 00BEKTE UC-
CJIEJOBaHMSI, OCYIIECTB-
JSeT TOWCK JHTEpary-
pBI, KPUTHYECKH HC-
MOJIb3yeT 0a3bl JaHHBIX
U JpyTHE€ HCTOYHUKH
uHpOpMaluu.
NOIIK-7.2. OcymecTs-
ISeT  MOJETUpPOBAaHUE
00BEKTOB U MPOLECCOB,
a TaKXke HCCIeayer
IIPUMEHEHHE HOBEUIINX
TEXHOJIOTHUH.
NOIIK-7.3. [IpoBogut
HAy4YHBIE HUCCIIEOBAHUS
W UCIIBITaHUs, 00paboT-
Ky, aHalIu3 U TPEeJICTaB-
JIEHUE UX Pe3yNbTATOB.

H3noxenune y4eOHOro ma-
Tepuana  OECCHCTEMHOE,
HC MOXET IPUMEHHTh
ONPENCIUTh  AJIEMCHTBI
CHMMETPUH  KPUCTAILIOB,
OIpCACIINTh JAUAarHoCTu-
YeCKHe CBOMCTBA MHHEpa-
JOB

®parmeHTapHble,  IO-
BCPXHOCTHBIC 3HaHUA
BOXHEHIIUX  pa3JelioB.
ITocpencTBeHHO pemaer

3aJlavy I10 OIIPCACIICHUIO

AJIEMEHTOB CUMMETPHUH
KpHUCTAJIOB, JIHarHo-
CTUYECKUE CBOMCTBA
MHHEPAIOB

Bnageer 3HaHMSAMH U
HABBIKAMH TI0 OIpejie-
JICHHIO 3JIEMEHTOB
CUMMETPUU  KPHUCTAJI-
JIOB, JINarHOCTHKE
CBOMCTB  MHHEPAJIOB;
JIOTyCKaeT  He3Ha4H-
TeJIbHBIC OIIUOKU, KO-
TOpbIE CaM HCIIPaBIIA-
eT; KOMMEHTHPYET
BBITIOJTHSAEMbBIE  JICH-
CTBHSI HE BCETJa TOY-
HO.

Nmeer riyookue
3HAaHUS BCETO MaTe-
puana; B MOJHON Me-
pe BIageeT HeoOXxo-
JIMMBIMHU 3HaHUSAMH H
ymenusimu  CBoOO-
HO TpPUMEHSET 3Ha-
HUSI ¥ HAaBBIKH JUIS
OINpeNieJIeHUsT  dJie-
MEHTOB CHMMETPHHU
KpPUCTAJIOB, TUATrHO-
CTUKE CBOWCTB MH-
HEpaJoB.
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NOIIK-7.4. Ucnionb3yeT
IpeIMeT UCCiel0BaHus,
METOJIbI 0TOOpa U 0bpa-
00TKH uH(dopmaIuu,
CBS3aHHBIE C YHCIICH-
HBIMU pacueramu,
000011IeHHEM, CHCTEMa-
TU3anued M kKiaccuu-
Kalel JaHHBIX.
HNOIIK-7.5. OruenuBaer
PE3YIIbTATHI Hay4YHO-
TEXHUYECKUX pa3zpado-
TOK, HAyYHBIX HCCIIEH0-
BaHUU MO COBOKYITHOCTH
MIPU3HAKOB, OOOCHOBBI-
BaeT BHIOOP ONTHUMAJb-
HOTO PpCUICHHMS, CHCTe-
MaTU3upys U 00001mas
JTOCTUXKCHHSI B OTPACIH
METAJLTypruu, MeTajlio-
00pabOTKH U CMEXKHBIX
o0racTsx.

NOIIK-7.6. Ilpumenser
crocoObl moncka u cbo-
pa IaHHBIX 00 OOBEKTE
UCClenoBaHusl U3 Ouo-
JUOTEYHBIX KaTaJIOTOB,
WHTEpHETa, WHBIX WUC-
TOYHHUKOB MH(pOpMaLuHy,
METOJIaMU  COTOCTaBIIe-
HUS W CpPaBHEHUS OT-
JIeNbHbIE CTOPOH U Xa-
PaKTEpUCTUK OOBEKTOB
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U IPOLECCOB, KJIACCH-
¢dbukanuu ux, Mo ormpe-
NEeNEHHBIM 3HAYCHUSM U
CUCTeMaTH3alluk  JlaH-
HBIX TI0 IpU3HAKaM
CXOJCTBA U OTIUYHSL.

19




Tabauna 7. Kpurepun oneHuBanus
Ounenka Kputepun oneHuBanus
OLIEHKY «OTJHYHO» 3aCIly’)KUBAeT CTYJEHT, OCBOMBLIMH 3HAHUSA, yMe-
HUS, KOMIETEHIIUN U TEOPETUYECKU MaTepuai 6e3 mpoOesoB; BBIIOJI-
HUBIIMN BCE 3aJaHUs, NPEIyCMOTPEHHbIE yYEOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKUA MPOQECCHOHATBHO-
IO IPUMEHEHUS] OCBOCHHBIX 3HAHUN CPOPMUPOBAHBI.
Cpennuii ypoBeHb | OLIGHKY «XOPOILO» 3aCIy)KUBACT CTYACHT, NPAKTHYECKH MOIHOCTHIO
«4» OCBOMBILUI 3HaHUS, YMEHUS, KOMIIETEHLIMU U TEOPETUYECKUN MaTepu-
(xopor10) ai, yueOHbIE 3a/laHus HE OIICHCHBI MAaKCHMAJIbHBIM YHCIOM OaJljioB, B
OCHOBHOM C(hOpPMUPOBaI MPAKTUYECKHE HABBIKH.
OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npo0OenaMy OCBOMBILUM 3HaHUSA, YMEHMsI, KOMIIETEHIIMM U TE€OpeTHYe-
CKUH Marepuai, MHOTHE y4eOHBbIe 3aJaHus JIMOO HE BBIMOJHWI, JHUOO
OHHU OILICHEHBI YUCIOM OaJlIOB OJIM3KMM K MUHHMMalbHOMY, HEKOTOpBIE
PAaKTUYECKHE HAaBBIKUA HE C(HOPMUPOBAHBEI.
MUHHMMAaNBHBIA | OLIEHKY «HEYJOBJICTBOPUTEIBHO» 3aCIYKUBAET CTYACHT, HE OCBOMBIINH
YPOBEHb «2» (He- | 3HaHMS, YMEHHUs, KOMIICTEHLIUH U TEOPETHUECKUIl MaTepual, yuyeOHble
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

Bricokuii ypoBeHb
«5»
(oTIMuHO)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIHHO)

6. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

6.1. YueOnas 1uTepaTypa
1. berextun A.I'. Kypc munepanoruu. — M.: Kumxnsblil 1om «YHuepcurer», 2008. — 736¢.
2. bynmax A.I'. O0mas munHepanorus: YueoHuk. — 3-¢ usn. — ClIb.: M3narensctBo C-
[TeTep6. Yu-Ta, 2002. — 350 c.
3. benseB C.B. OcHoBbl kpuctamorpadguu u Munepanoruu: yued. mocooue/C.B. benses,
B.H. lyounckuit; Huxeropoackwmii roc. TexH. yH-T.- H.HoBroposm, 2007. -77c.

6.2. CnpaBouHo-0noanorpadguyeckas Jureparypa.
4. Berman E.®. Kpucramnorpadus, Mmunepanorus, nerporpadust u pearrenorpadus/E.d.
Bermamn, 10.I". Pycanos, I.H. ®enopuenko. M.: «Metamyprusi». 1990.

6.3. DJIeKTPpOHHBbIE pecypChl
4 bynax AlT. Oomas MHUHEPAJIOT U, - Pexxum JOCTyMa:
http://www.swimcincinnati.com/str0.htm.
6. IsimkoB FO.M. MuHepanbHble HHIMBH/IBI M MUHEpaJIbHbIE arperarsl. — Pexxum goctyna:
http://mindraw.web.ru/bibl2.htm.
7. Karanor Munepanos.Ru — Pexxum nocrymna: http://www. catalogmineralov.ru
8. Munepanorudeckuii Mmy3eit um. A.E. ®epcmana. — Pexxum fgocryma: http://www.fmm.ru

6.4. MeTonu4ecKkne yKa3aHusl, peKOMeHIAlUH U APyrue MaTepuasbl K 3aHATHAM

9. MuHeparnorus: MeToA. YKazaHus K Jj1a0. paboTraM Al CTYAEHTOB OOydaromuxcs I10
Hampasieanio 22.03.02 «Meramnyprusi», Bcex dopm ooydenuss/HI'TY um. P.E. Anekcees; cocr.;
C.B.benses. — Hmwxuuit Hosropon, 2015. -26 c.
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7. ATH®OPMAIIMOHHOE OBECIHEYEHHUE JUCIUIIJIMHbI

Y4eOHbIi mporiece Mo AUCHUIUIMHE 00ecreueH HEeOOXOIUMBIM KOMILJIEKTOM JUIEH3UOHHOTO U
CBOOOJHO PacIpOCTPAHIEMOr0 MPOrPaMMHOTO 00eCIeYeH sl, B TOM YHCIIE€ OT€YECTBEHHOIO MPOo-
M3BOJICTBA (COCTaB MO AUCLUIUIMHE ompeseseH B Hactosmed PIIJ] u nmoayiesxxut oOHOBICHUIO MPU
HEOOXOIUMOCTH).
7.1 Tlepeuenb HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Tabnuma 8. - [TepedeHb 2IEKTPOHHBIX OUOIMOTEYHBIX CUCTEM

Ne HaunMeHoBaHHe Ccplika k 9BC
9BC
1 Koncynbrant http://www.studentlibrary.ru/
CTYyACHTA
2 Jlann https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/

7.2 TlepeyeHb JIMIEH3HOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
o0ecrneyeHusi, B TOM 4YHCJIe OTe€4eCTBEHHOI0 MPOM3BOJACTBA HEOOXOAUMOIO ISl OCBOEHMS

AUCHUTLTHHBI
Tab6muma 9. [IporpammHOe obecrieueHne
IIporpammHoe obecnieueHne, HCMOJIb3yeMoe B IIporpamMHoe obecnieueHne CBOGOTHOTO pac-
YHHBEPCHUTETE HA JOTOBOPHOIi OCHOBE NMPOCTPAHEHHUs

Microsoft Windows 7 (moamucka MSDN 4689, | Adobe Acrobat Reader (FreeWare)
noanucka DreamSparkPremium, morosop Ne | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
Tr113003 ot 25.09.14) reader.html

Visual Studio Code (FreeWare)
https://code.visualstudio.com/download

OpenOffice (FreeWare)
https://www.openoffice.org/ru/

7.3 IlepeyeHb coBpeMeHHBIX NPO(eCCHOHATBHBIX 023 TAHHBIX H HH(POPMALHOHHBIX
CIIPABOYHBIX CHCTEM

B tabmumne 10 ykazaH nepedeHb MpoQecCHOHATBHBIX 0a3 JaHHBIX ¥ MH()OPMAIIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM o0OecredeH AO0CTyn (yAajeHHbIH noctym). /laHHbIM mepedeHb
MOJJIEXKUT OOHOBJIEHHIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHOM pa3zmene MOryT ObITh NMpPHUBEICHBI PECYpChl (CCBUIKM Ha CaMThl), HA KOTOPBIX
MO>KHO HalTH TMOJIE3HYIO AJI Kypca UHQOPMAIHIO, B T.4. CTATUCTUYECKHUE WM CIPABOYHbIE JJaH-
Hble, yueOHbIe MaTepuallbl, OHJIAH KypChl U T. 1.

Ta6auua 10 - [Tepeyens coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 TaHHBIX H
HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue npodgeccuo- N
N Hoctyn K pecypcy (yaajJeHHbIH 10CTYH €

HAJILHOM 0a3bl JaHHBIX, UH- .

Ne N YKa3aHHeM CCBLIKH/I0CTYN U3 JIOKAJbHOM
(popManMOHHO-CIIPABOYHOM CH-
CeTH YHHBEPCUTETA)
CTEeMbI

1 |2 3
1 | ba3a maHHBIX CTaHIAPTOB U pe- https://www.gost.ru/portal/gost
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rimameatoB POCCTAHIIAPT /[home/standarts

[epeuenpb npodeccnoHaIbHBIX https://cyberpedia.su/21x47c0.html
0a3 TaHHBIX U UH()OPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM
HucrpymenTsl u BeO-pecypenl s | https://techblog.sdstudio.top/blog/instrumenty-
BeO-pa3paboTku — 100+ i-veb-resursy-dlia-veb-razrabotki-100-plus

8. OBPA3OBATEJIBHBIE PECYPCBI AJI5S1 THBAJIMAOB U JIUL C OB3

B tabmune 10 ykazan nepedeHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOMIMX (OPMBI, 1Al TH-
POBaHHBIC K OIPAaHUYECHUSIM UX 370POBbs, a TAKXKE CBEJACHHS O HAJIMYHUK CIICHUATbHBIX TEXHHUYeE-
CKHUX CpCIACTB 06yquI/151 KOJUICKTUBHOI'O WU HWHIAWBHUAYAJIBHOI'O IIOJIBL30BaHUA. HpI/I 3aIllIOJIHCHU U
TabJIMIBI MOKET OBITh HCIOJIb30BaHA HH(OpMAIMs, pa3MelleHHas B nopapasnene «octymHas
cpena» crenuanu3upoBaHHoro pasnena caiira HI'TY «Cenenust 06 oOpa3oBaTenbHOM OpraHmn3a-
um» https://www.nntu.ru/sveden/accenv/

Tabnuma 10 - OOpa3oBaTenbHbIE pecypchl g HHBaIUA0B U jull ¢ OB3

Ne Ilepeuenb 00pa3oBaTebHBIX CBeeHNs 0 HAJINYNH CNIeHATbHBIX
pecypcoB, NPUCIOCOOTEHHBIX TEXHUYECKHUX CPeICTB 00yUeHUs: KoJI-
JJIS1 HCTIOJIb30BAHNS HHBAJIH- JICKTUBHOT'0 U HHAMBHUAYAJIbHOIO
aamMu u aunavu ¢ OB3 10J1b30BaAHUS
1 OBC «KoHCynbTaHT CTyZieHTa» 03BYUYKa KHHT U YBeJIHYeHUE mpudTa
SEC «Tarby CIIelMaIbHOE MOOHILHOE I}pI/IJIO)KeHI/Ie -
2 CHHTE3aTOp PeuH, KOTOPbI BOCIIPOU3BO-
JIIUT TEKCTHI KHUT U MEHIO HaBUTaI[UH
3 OBC «tOpaiit» BepCHst s cTaOOBUISATITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCHUIIJIMHE

VYyeOHble ayAUTOPUM JUII  TPOBEIEHUS 3aHATUH MO JAUCLMILIMHE, OCHALIEHbI 000pyI0BaHNUEM
U TEXHHYECKUMH CPEJICTBAMHU O0YIECHUS
B Tabnuue 11 nepeuncneHst:

- yueOHbIe ayJUTOPUH JUTSl IPOBEACHUST YIEOHBIX 3aHSATHI, OCHAIIEHHBIE 000PYI0BaHHEM
U TEXHUYECKUMHM CPEJCTBAMU O0YUEHUS;

-TIIOMEIIEHHS 111 CAMOCTOATENBHON PadOThI 00YJaIONINXCsl, KOTOPBIE JODKHBI OCHAIICHBI
KOMITbIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO MOAKIIOUEHHS K ceTu «HTepHEeT» U obecrieueHreM
JIOCTYTIA B 3JIEKTPOHHYIO. HHGOPMAIIMOHHO-00pa3oBarenbuyto cpeny HI'TVY.

10. METOAUMYECKHUE PEKOMEHJAIIMU OBYYARKOLIIUMCHA IO
OCBOEHMIO JJUCHUIIJINHBI

VY4eOHble ayTUTOPHH /IS POBEACHUS 3aHIATHN MO JUCHIUIUIMHE, OCHAIICHBI 000PYIOBaHUEM M
TEXHUYECKUMU CpeicTBaMH 00yueHus (Tabmuma 11)
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Tabmuua 11 - OcHaeHHOCTh ayAUTOPUH M MMOMEUICHUH ISl CAMOCTOATENBHOM paboThI CTYy IEH-
TOB I10 TUCLIMITIIMHE

MynpTUMenuiiHasT aynu-
Topust (I TIPOBEIEHUS
3aHATHI JEKIIMOHHOTO U
CEMUHAPCKOT0 THUIIA,
TPYNIOBBIX W WHIWBH-
IyambHBIX  KOHCYJbTa-
OHUM, TEKyIEero KOH-
TPOJIE U TPOMEXKYTOU-
HOM arrecrammu) (Ka-
deapa «Meramtypruye-
CKHE TEXHOJIOTHH U 000-
pyzmoBanue»), 603155,
Hmxeropoackast 00-
nacte, r. Hwxauit Hos-
ropon, yia. Munusa, 1oM
28a, kopm. 3

2. Jlocka UHTEpaKTHBHAS;

3. MynpTUMETUHHBINA TIPOEK-
top (Canon);

4. Kommnerorepst PC Intel
Core 13/16 Gb RAM/NVIDIA
GeForce GTX
1050Ti/RX550/HDD 500/1000
Gb (8 mtyk)

5. M@V HP113

6. Pabouee mMecTo mpemnonaBa-
TEJIS.

7. Pabouee mMecTo cTyneHTA -
24 gem.

Ne HaumeHoBaHue OcHaleHHOCTh Ay AN TO- IlepeyeHb JMIEH3MOHHOTO IPOTPaAMM-
ayJUTOPHIl U IOMe- | PHUH NOMELIeHUH U IToMe- HOro0 odecre4yeHusl.
IIEHH 1JII CAMOCTO- IIEeHM I 1JII CAMOCTO%- PexBU3MTHI MOATBEPKAAOIIETO TOKY-
SITeJIbHOI paboThI TeJbHOI PadoThI MEHTa
1 3306a 1. JTocka MapkepHas; Microsoft Ofice 2007 Russian Academic

OPEN No Level; Homep munensun 44804588;
mata Beimaum 15.11.2008; aBTOpHM3aMOHHBIN
HoMep snueH3uata 64795440ZZE1011.

- LVMFlow 4.5r5, nunensus Ne§8200.G54

- Adem; gorosop Nel21-260 ot 21.09.2012;
KJIFOY 3ammuThI 3689 ot 26.04.2012.
[Ipenocrasnsiemoe OY Ha 0e3BO3ME3HOH OC-
HOBE B YUCOHBIX IIETIAX:

- Invetnor Professional 2021; s/n 570-
65042789 o0aHOIOJIL30BATEIIbCKAS JTMIICH3HS
JUISE 00pa30BaTENIbHBIX YUYPEKICHUN Ha He-
CKOJIBKO pabounx MECT:
http://www.autodesk.com/education/free-
software/inventor-professional;

- PDM STEP Suite 5.405 free
http://pss.cals.ru;

- STOR M3 demo.

license:

3204

MynbTuUMeuiiHas ayau-
Topus (11 MPOBENEHUS
71a00paTOpHBIX padoT W
CEMHUHAPCKOTO THUTIA,
TPYNIIOBBIX U WHIUBH-
JIyaabHBIX  KOHCYJIbTa-
Ui, TEeKymero KoH-
TPOJS H TPOMEXKYTOU-
HOMl arrecranum) (Ka-
denapa «Meramryprude-
CKH€ TEXHOJOTHH U 000-
pynoBanue»), 603155,
Hwxeropockas 00-
Jacth, T. Hmwkunit HoB-
ropo/, yi. MuHuHa, 10M
28a, kop. 3

1. locka memoBasi;

2. DKpaH HaCTCHHBIN;

3. MyapTUMeIUIHBIN MpOEeK-
Top (BenQ);

4. Kommetorep PC Intel Pen-
tium-G630/2 Gb RAM/HDD
500

5. Pabouee mecto mpenozasa-
Tems

6. PaGodee mecTo cTyaeHTa -
12 yemn.

7. bubnuoTeka kadenpsl.

8. Vueburnii crenn «MuHe-
pabDy

9. YueOHble KOIEKIUN «Mu-
HEpaJbl U TOPHBIE TTOPOJIBI»

Microsoft Ofice 2007 Russian Academic
OPEN No Level; mHomep nuriensuun 44804588;
nata Beytaun 15.11.2008; aBTopu3aiiOHHBIN
HOMep JiniieH3uaTa 64795440Z27E1011.

- OnreparmonHas cucrema Windows XP(x32);
munensus MSDN Academic Alliance, ID:
700493612, Shipping information Vladimir
Reshetov.

- AwntuBupyc Dr.Web (c/m H365-W77K-
B5HP-N346 ot 31.05.2021);

- SIKE.Kouctpykuus JICII retail;

- SIKE.Konctpykmust ATIK retail.

10.1. O6ume MeToANYECKHE PEKOMEHIALUH LISl 00YYAIOLIUXCH M0 OCBOCHHMIO TUCHMIIJIUHBI,
o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

JlMcuuIuInHa peanu3yeTcs MOCPeACTBOM MPOBEACHHS KOHTAKTHON paboThl ¢ 00ydarouiu-
MuUCSl (BKJIOYasi TMPOBEIECHHUE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH), CaMOCTOATEIbHOW pabOThI
00yyYaromuxcst 1 MPOMEXYTOUYHON aTTeCTalluu.

KonTakTHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOMN, a TaKKe IMPOBOAUTHCS B
AIIEKTPOHHON MH(OPMaIMOHHO-00pa3oBaTenbHOM cpene yHuBepcurera (manee - DMOC). B ciy-
yae MPOBEJEHUSI YaCTH KOHTAaKTHOM paboTsl no aucuurinHe B DUOC (B COOTBETCTBHM C paclu-
CaHMeM YUeOHBIX 3aHITUH), TPYJOEMKOCTh KOHTaKkTHOH padora B DMMOC >KkBUBaNIEHTHA ayAUTOP-
HOI1 pabore.
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[IpenoaBanye AUCUUIUIMHBI BEACTCS C MPUMEHEHUEM CIIEIYIOUINX BUIOB 00pa3oBaTelb-
HBIX TEXHOJIOTHIA:

- HHTEPaKTUBHBIC TEXHOJIOTUH;

- Pa3HOYpPOBHEBBIE 33Ja4U U 3a/laHMS;

- cobeceioBaHueE.

Jlisl OLIeHKH 3HAHUHM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLIUU IO
JUCLUIUIMHE TPENoJaBaTelb MOXKET NMPUMEHATh OaNIbHO-PEUTHHIOBYIO CHUCTEMY KOHTPOJS
OLIEHKY YCIIEBAEMOCTH CTYIEHTOB.

[To uroram Tekymiel ycrieBaeMOCTH CTYIEHTY MOKET OBbITh BBICTABJIICHA OICHKA I10 MPO-
MEXYTOUYHOM aTTecTallMd B COOTBETCTBUM 3a HaOpaHHBIMH 3a cemecTp Oamamu. CTyneHTawm,
HaOpaBIIUM B XOJI¢ TEKYIIEr0 KOHTPOJS YCIeBaeMOCTH o aucuuiummHe ot 61 no 100 GamnoB u
BBINOJIHUBIIMM BCe 00513aTelIbHbIE BUbI 3aIUIAHUPOBAHHbBIX YUEOHBIX 3aHATHH, 10 PEIIEHUIO Ipe-
nojasaresst 0e3 MPOXOXKICHHs MPOMEXKYTOYHOH aTTECTallud BBICTABIISETCS OIEHKAa B COOTBET-
CTBHMHM CO LIKAJION OLIEHKU PE3yJIbTaTOB OCBOCHMS JUCLUILINHBL.

Pe3ysbTaT 00y4eHusi cuuTaercsi c()OpMHPOBAHHBIM HA NMOBBLILIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COJIEpKaHNe Kypca OCBOEHO MOIHOCThIO. IIpH yCTHBIX coOeceoBaHUsAX CTYAEHT
MCYEPIBIBAIOIE, TOCIEI0BATENIHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepuai; CBOOOJHO
CHpaBJIsIeTCs ¢ 33JayaMM, BOIIPOCAMM U JPYTMMH BUJAMM 33JaHUM, UCIONb3yeT B OTBETE JOMOJI-
HUTEIBHBIN Marepuai. Bce mpexycMoTpeHHble paboueil ydeOHOW MporpaMMol 3aaHus BBITIOJN-
HEHbI B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAHUSAMH, CTYIEHT CIIOCOOEH aHAJIM3UPOBATh 110-
Jy4EHHbIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSATEIBHOCTD IPU BHINOJIHEHUH 3a/IaHUH.

Pe3ysbTaTt 00yueHus cunTaercs c(p)OpMHPOBAHHBIM HA IOPOTrOBOM YPOBHE, €CIIU T€O-
peTHYECKOe Co/Iep KaHue Kypca OCBOEHO NOJHOCThIO. Ilpu yCcTHBIX coOecenoBaHusAX CTYAEHT HO-
CJIeZIOBATENIbHO, YETKO U JIOTHUECKU CTPOMHO M3yaraeT y4eOHbIH MaTepuall; ClpaBiseTcs ¢ 3a/1a-
YaMHy, BOIIPOCAMH M JPYTUMHU BHJAMH 3aJaHUN, TPEOYIOUIMX MPUMEHEHUS 3HAHUH; BCE Mpeay-
CMOTpEHHbIe pabouel yuyeOHOM ImporpamMMoil 3ajaHus BBIIOJIHEHBl B COOTBETCTBHM C YCTaHOB-
JICHHBIMH TPeOOBaHUSAMH, CTYICHT CIIOCOOEH aHATM3UPOBATh NOTYYCHHBIC PE3YIbTATHI;, MPOSIBIIS-
€T CaMOCTOSATEIbHOCTb IIPU BBINOJIHEHUH 3aJaHUH

Pe3ysbTaT 00yueHus1 cUUTaETCsl HeC(POPMUPOBAHHBIM, €CIIU CTYACHT IIPU BBITIOJHEHUH
3aJJaHUi HE JAEMOHCTPHUPYET 3HAaHUM y4eOHOro Marepuana, JIOIycKaeT OIIMOKH, HEYBEpEHHO, C
OOJBITMMH 3aTPYIHEHUSIMH BBITIONHSACT 3a/IaHMs, HE JEMOHCTPHPYET HEOOXOIMMBIX YMEHHH, Ka-
YECTBO BBIMOJIHEHHBIX 33J]JaHUH HE COOTBETCTBYET YCTAaHOBJIEHHBIM TPEOOBaHMSIM, KaueCTBO HX
BBITIOJTHEHUS OIIEHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToanueckne yKa3aHus 1Jisl 3aHATHI JeKIMOHHOI0 THUIA 16

JIeKIMOHHBIN Kypc MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IU1aHa. B Xo/e IeKIIMOHHBIX 3aHATHH pacKpbIBaroTCcs 0a30BbIe BOMPOCHI B PAMKax
Kaxaoi Tembl aucuuiuiMHbl (Tabnuua 4). O603HayarOTCs KIIOUYEBbIE acEeKThl TEM, a TaKkKe Jie-
Jar0TCs aKLEHTHl Ha HanboJiee CI0KHbIE U BayKHBIE TOJI0XKEHUS U3y4yaeMoro marepuaina. Matepu-
anbl JEKUUHN ABIISIOTCS OMOPHON OCHOBOM IS MOATOTOBKU OOy4YarOIIUXCsl K MPAKTUYECKUM 3aHs-
TUSIM/Ta00pPaTOPHBIM paboTaM M BBIOJHEHMS 3a/laHUI CaMOCTOSATEIbHOM paboThI, a TAaKXKe K Me-
PONIPUATHUSAM TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluy 110 AUCLUILINHE.
10.3. MeToanuyeckne yKa3aHus 10 OCBOCHUIO JUCHHUILINHBI HA J1a00paTOPHBIX padoTax

[ToarotoBky Kk Kaxkaoi J1abopaTOpHOU paboTe CTYACHT JOJKEH HayaTh C O3HAKOMIICHUS C
IUTAHOM 3aHSATHUS, KOTOPBIH OTpa)kaeT coJepKaHHue NpesioKeHHON TeMbl. Kaxias BbIoJHEHHAs
paboTa ¢ 0pOPMIIEHHBIM OTYETOM M TOJICKHT 3allUTe Y IPErnoaaBaTers.

[Tpu ouleHuBaHMM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJIHEHUS SKCIEPUMEHTAIbHO-IIPAKTUYECKOIM YyacTu paboThl U CTENEHb CO-

OTBETCTBHSI PE3yIbTATOB pabOTHI 33laHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMJIEHHS OTYeTa Mo padoTe;

- KaYeCTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI MTPH 3aLIUTE PAOOTHI.
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10.4. MeToanuyeckne yKa3aHus M0 OCBOEHUIO TUCIHUIIIUHBI HA MPAKTHYECKUX 3aHATHAX

[IpakTuueckue 3aHITUS MPEICTABISIOT COOON AETaln3alHIo JEKIIHOHHOTO TEOPETHIECKO-
ro mMarepuala, IpOBOAATCS B LESIX 3aKPEIUIEHUS Kypca M OXBaTbhIBAET BCE OCHOBHBIE pa3/eiibl.
OcHoBHOH (opMOil MpoBeeHUSI MPAKTUYECKUX 3aHITUN SIBISETCS 00CykaeHue Haubosee Mmpo-
OJIEMHBIX U CJIOXHBIX BOIPOCOB MO OT/EIBHBIM TeMaM, a TAaKXKe pelIeHne 3a1a4d U pa3oop npume-
POB B ayIUTOPHBIX YCIOBUSAX.

[IpakTryeckue 3aHATHS 00YyJaIOUINXCS 00ECTIeUHBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, ITOJTyYEHHBIX Ha JEKIHUAX;

- MIOJlyYeHHE YMEHUI M HaBBIKOB COCTABIICHHS JOKJIAJO0B M COOOIICHHA, 0OCYKICHHS BO-
IIPOCOB 10 y4eOHOMY MaTepHaiy;

- IIOJIBEICHUE UTOTOB 3aHATHI 110 PEUTUHIOBOM CUCTEME, COTJIACHO TEXHOJIOTHMYECKON Ka-
pe AMCLUIUIMHBIL.

10.5. MeToanuyeckne yKa3aHus 10 CaMOCTOSITeJIbHOI padore o0y4aromuxcs

CaMmocrosTenbHass paboTa o0ecrieurnBaeT MOArOTOBKY O0y4aromierocss K ayJuTOPHBIM 3a-
HATUSAM U MEPONPUATUSAM TEKYLIEr0 KOHTPOJISI M MPOMEXKYTOUYHON aTTECTALMU MO HU3ydaeMoMn
JTUCIUILIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSIBIISIIOTCS B aKTUBHOCTH 00YYarOMIErocsl Ha 3aHs-
THUSIX U B KQUECTBE BBHIMIOJIHEHHBIX MMPAKTHYECKUX 3aJaHUN U JPYruX (HOpM TEKYIIEro KOHTPOJIS.

[Ipu BBIMONHEHUH 33JaHUN JUIS CAMOCTOATEIBHOW pabOThl peKOMEHAyeTCs MmpopadoTka
MAaTEepHUAJIOB JICKIHUN MO KaXI0N MPONJACHHON TEME, a TAKKE U3YUYCHUE PEKOMEHAYEMOW JINTEpa-
TYpbl, Ipe/icTaBeHHON B Pa3zaene 6.

B npouecce camocrosTenbHON pabOThl NpU W3YYEHUU JUCLMILIMHBL CTYJIEHTBI MOTYT pa-
0oTaTh Ha KOMIBIOTEpPE B CHEIHATU3UPOBAHHBIX AYAUTOPHUSIX JUISI CAMOCTOSTEIHHOM PpabOThI
(ykazano B Tabmuue 11). B ayauropusx UMeEeTCsl JIOCTYIl 4epe3 HMHPOpMaIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3eKTpoHHOM
BUJIE pacrojaraiorcs y4yeOHble U yueOHO-METOIUYECKHUE MaTepHalbl, KOTOPble MOTYT OBITh HC-
10JIb30BAHBI JIJIS1 CAMOCTOATEIbHOW pabOThl IPU U3YYEHUU JUCLMIUINHBI.

11. OHEHOYHBIE CPEJICTBA JJISI KOHTPOJISI OCBOEHMS
TV CHUTIIMHBI

TunoBble KOHTPOJIbHbIC 3a/IaHUSI MM HMHbIE MaTepHAJbl, He00XOAMMBbIEC ISl OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

Jljig TeKyIero KOHTPOJISl 3HAHUI CTYAEHTOB 110 TUCLUIUIMHE IMPOBOJUTCS KOMILJIEKCHASI
OLICHKA 3HAHWM, BKJIFOYAOIIAs:
- IPOBEJIEHUE KOHTPOJILHBIX PadoT;
- BOIPOCHI 110 TaOOpaTOPHBIM paboTam;
- TECTUPOBAHUE 10 Pa3IMYHBIM pa3zesaM Kypca
- 3a4eT

TunoBble MaTepuaJbl VISl OLlCHUBAHUSA 3HAHMI (3a4eT):
. [loHsATHE «KPUCTAIL» U «KPUCTAIIIMYECKOE BELIECTBOY.
. SIBnenue nzomopdusma u nomumopdusmMa B Kpucraiax.
. PactipocTpaHEHHOCTh KPUCTAIIIMYECKUX BELIECTB B IPUPOJIE.
. YCIIOBUSI BOSHUKHOBEHHUS KPUCTAJLIIA.
. Biusinue ckopoctu pocra rpaHeit Ha GopMy KpHCTasIa.
. Teopun pocta KpUCTAIIIOB.
. [Tyt 06pa3zoBaHuUs KPUCTAILIOB.
. PacTBOpeHuUe u perenepaiusi KpucTauioB.

03O DNk WNH—
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9. IlpocTpaHCTBEHHAs: KPUCTATUYECKAs PEIIETKA U 3JIEMEHTHI €€ CTPOCHHUS.

10. Il1oTHOCTH YITAaKOBKM aTOMOB U HOHOB

11 TToHATHSAM «MUHEpAD», KMUHEPATHHBIA BU, «PO», «Pa3HOBHIHOCTHY.

12. Tlomumopdusm u noaumopdHbIe MOAUPUKAITTN

13. OxapakTepu3yiTe MOHATHS «TCHE3HCY, «IIapareHe3uC», «accolralns MIUHEPAJIOBY, «Iapare-
HETHYECKasl aCCOIUAIIMSI MUHEPAJIOB.

14. Tlponeccel MUHEPAIOOOPA30BAHHS. .

15. Knaccudukamurio u o01as xapakTepucTHKa IMPOIIECCOB MUHEPATIO00pa30BaHHMS.
16. Knaccugukaiuo MarmaTu4eckux MpoieccoB MUHEPAII000pa3oBaHHs

17. Pons TeMmiepaTypsbl ¥ JABJICHUS PU KPUCTAIUTA3AIUN MarMbl.

18. xapaKTepuCTUKY THAPOTEPMAIBHBIX MMPOIIECCOB MHHEPAIO0Opa30BaHMUS.

19. Oxapakrepusyiite MOPGHOJIOTHIO THAPOTEPMATBHBIX 00pa30BaAHHIA.

20. DK30reHHBIX MPOIECCOB MUHEPATI000pa30BaHusI.

21. OxapakTepu3syiite Kiacc MHHEpaaoB «CaMOPOIHBIE SJIEMEHTHD.

22. OxapaxTepu3yiite kinacc MunepanaoB «Cynbuub?

23. OxapakTepu3yiite kinacc MuHEepaaoB «CynbdaTsl

24. OxapakTepusyiTe Kiacc MuHepanoB «KapOoHaThI

25. OxapakTepu3syiiTe Ki1acc MUHEPaIoB «[ alouby.

26. OxapakTepusyiTe knacc MuHepanoB «Dochare.

27. OxapakTepu3syiite Kiacc MEHHEPaIoB « OKHCITBI U TUAPOOKUCIIBI.

28. JlaliTe 00IIyIO XapaKTEPUCTUKY Klacca MUHEPAIOB «CHIIMKATHI M ATFOMOCHIIUKATED.

Tunossle MaTepHaJIbl VI OLEHUBAHUSA YMEHUH
. Kak onpenenuts, uMeeTcst 11 B KpUCTAIUIE LIEHTP CUMMETPpUH?
. Kakue ocu cummerpuun MoryT CyiecTBoBaTh B KpucTasuiax?
. Kakue npocteie (hopMBbI CyIIECTBYIOT B KPUCTAIUIAX HUBIIMX CUHTOHUM?
. Kakue npocTteie hopMbI HMEIOTCS B KpUCTAIAX CPEIHUX CHHTOHUH?
. HazoBure npocteie (opMbl KyOUUECKON CUHIOHUH.
. ®u3nyecKue CBOWCTBAa KPUCTAILIIOB?
. OcHOBHBIE (U3NYECKHE CBOWCTBA MUHEPAJIOB.
. Kakue metozp! CymecTByIOT Ui ONpEesIeHNs TBEPIOCTH B KpUCTaiax?
. Kakue mioTHOCTH UMEIOT MUHEpaIbI?
10. Kak onienuBaercs cnaiiHocts? [llkana cnaitHocTH.
11. Kakum GbIBaeT U3710M MUHEPAJIOB?
12. Kak paznu4garoTcs MuHepaiibl o 0secky? [lpuBegure nmpumepsl.
13. YUTo Ha3bIBAaETCSI MUHEPAJIBHBIM arperatom?
14. Kakue cyniecTByroT arperaTsl MUHEpaioB?

O 001N DN b W~

Tunosble MaTepuasbl 1J1s1 OLEeHMBAHUS HABBIKOB:
. OCHOBHBIE CBOMCTBAa KPUCTAIIIOB?
. DIIeMEHTBl CAMMETPUHU KPUCTAILIIOB.
. CHHIOHMHM U KaTeropHH.
. [IpocTeie hopmbl KpUCTAIIOB, UX KpUcTaIorpadguueckue GopmMybl.
. HazoBuTe BaxkHeWIIne CBOWCTBA KPUCTAIIIMYECKUX BEIIECTB.
. Uto Ha3bIBaeTCs TpaHblo, peOPOM U BEPIIMHON B KpucTaie?
. Uro takoe cummetpus kpuctanos? Kakue Brl 3HaeTe 2eMeHTEl cCUMMETpUH?
. Uto Takoe CUHTOHHS?
. Kakue cymectByror cunronun? Mx xapakrepucruka.
10. Yto Takoe npocras popma u KomOUHaLMsA?
11. Kakue mpoctbie (popMbl HA3bIBAIOTCSA OTKPHITBIMU U KaKUE 3aKPbITHIMU?
12. Yro Takoe novinukn? [IpuBenure npumepsl.
13. Meroab! uccnea0BaHNs KPUCTAINIMYECKOTO BELECTBA?

O 00 1IN DN K W~
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14. Meroap! BelpallluBaHUsI KPUCTAIIIOB?

15. Yto takoe apy3a? [IpuBeaure npumepbl?

16. Uto Takoe koHkpenus u cexkpeuns? [Ipuseaure npumepsl?
17. Yto Takoe aeHapuT?

18. [IpuBeauTe MpUMEpHI HATEYHBIX (POPM MUHEPAIOB

Tunosble 3a1aHus 115 1a00PATOPHBIX padoT
1. D1eMeHTBhl CHMMETPUU KPUCTAIIIIOB.
2. CHHIOHHMH U KaTErOPHH MPOCTHIX (OPM KPUCTAILIOB.
3. YcTaHoBKa KpUCTAJNIOB, CHMBOJIBI M MHJIEKCHI TPaHel KpHUCTaIOB.
4. duznyecKkre CBOMCTBA MUHEPAJIOB.
5. CamopoaHbIe 2JIEMEHTHI, CYyIbGUAbI, OKCUJIBI U THAPOOKCUIBL.
6. l'anonnel, kapOoHaTsl, cynbdaTsl, pochaTsl.

7. CunmkaTel OCTPOBHBEIC, HEMTOYCYHBIC, ICHTOYHBIC, CJIOMCTHIC U KapKAaCHBIC.
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YTBEPXAIO:

Hupekrop unctutyra UOXTuM
Manynesuy JK.B.
“ ” 2021r.

Jluer akryanusauuu padoyeii mporpaMMbl U CHUIITTHHBI
b1.b.18 «MuHepasorusi u Kpucrauiorpapus
UHJIEKC 110 y4eOHOMY IJIaHy, HAMMEHOBAaHHE JUISI TOATOTOBKH OaKaliaBpoOB

Hampasnenue: 22.03.02 «Metamnyprus»

HampaBnennocTs: nmpoduis «IIporeccsl u arperaTsl METaLTyprum»
®opma o0yueHHS: 3a04Has

I'ox Havama moarorosku: 2021

Kypce 3

Cemectp 6

a) B pabouyio nporpamMmmy He BHOCSTCS W3MeHeHus. [IporpamMma aktyanusupoBana jist 20 T.
Hayvaja MmoAroTOBKH.

0) B pabGouyio nmporpamMmy BHOCSITCSI CIIEIYIOIINE U3MEHEHHU (yKa3aTh Ha KaKOW Toj] Hayayia Mmo/-
TOTOBKH):

1) ;

3) e,

PazpaboTunk (u):

(®UO, yueHas CTelieHb, YYCHOE 3BAHUE) « » 202 l_F.

Pabouas nporpammMa nepecMoTpeHa U 0JJoOpeHa Ha 3acelaHuM Kadepbl MTO
pOTOKOJI Ne OT «__ » 2021 r.

3aBenytronuii kapeapoit Jleymmun 1.0.

Jucr AKTyaJIM3alui NIPUHAT HA XPAHCHUE:

3aBemyromuii Beimyckaromiei kapeapoit MTO Jleymun N.O. «_ » 2021 r.

Meroauueckuit ornen YMY: « » 2021 r.
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PEIIEH3USA

Ha pado4ylo NporpaMmy IMCHUILUINHBI « MUHepaJorus 1 KpucTajaiorpagpus»
npopuis «Ilpoueccsl n arperaTbl MeTAJLIyPrun»
(kBasiu(puKanMs BLITYCKHUKA — 0aKaJaBp)

XapueBbiM Pycrnanom MuxaitnoBudem, rimaBHbiM MeTayprom AO TTIKO «TemnooOMeHHUKY
(lanee 1Mo TEKCTY PELIEH3EHT), IPOBEACHA PELEH3Us padoyeil mporpaMmbsl AUCUUIINHBI «MuHe-
pasorusi u kpucramorpapus» OIl BO no nanpasienuto 22.03.02 «Mertajnyprus», nmpo-
¢puab «IIpoumecchl U arperatbl MeTawaIyprum» (6akanaspuar) pazpaborannHoir 8 PI'bOY BO
«HukeropoIckuii Tocy1apCTBEHHbIN TEXHUYECKU yHUBepcuTeT uMeHu P.E. AnekceeBay, Ha Ka-
denpe «MeTaurypruueckue TeXHOJIOTHH U 00opynoBanue» (paspadboruuk — benses C.B., k.T.H.,
JIOTICHT).

PaccMoTpeB npesicTaBieHHbIE HAa PELIEH3UIO0 MaTepUaibl, PELIEH3EHT MPUIIET K CISAYIOLUIUM
BBIBOJIAM:

[Tporpamma cootBetrcTByeT TpeboBanmsiMm ®I'OC BO mo nampasienuto 22.03.02 «MetaJi-
Jayprus». [Iporpamma coepKuT Bce OCHOBHBIE Pa3/ieiibl, COOTBETCTBYET TPEOOBAaHUSAM K HOpMa-
TUBHO-METOAMYECKUM JoKyMeHTaM. [Ipencrasinennas B [IporpaMme akTyajlbHOCTh y4e€OHOM JUcC-
nuIUIMHbI B pamkax peannzauuu OIIOII BO He nouiexuT COMHEHUIO — JUCLMIIIINHA OTHOCUTCS K
BapuaTuBHOM yactu bioka 1.B,

[TpencraBnennsie B [IporpaMme yenu QUCHHMILIAHBI COOTBETCTBYIOT TpeOoBanusm OGI'OCBO
HanpaBieHus 22.03.02 «Merajutyprusp).

B coorBerctBum ¢ IIporpammoit 3a aucuuiummHod «VMuHepaJorus M KpucTauiorpagpus»
3akperieHsl komnemenyuu OITK-2, OIIK-7. lucuunnuna u npenacrasieHHas [Iporpamma cmo-
COOHBI peajin30BaTh UX B 00BABIECHHBIX TPEOOBAHUSX.

Pesynomamul 06yuenusn, npencrapieHuble B [I[porpaMMe B KaTeropusix 3HaTh, yMETh, Blia-
JIeTh COOTBETCTBYIOT CIEIM(HUKE U COACPNKAHUIO JUCHUIUIMHBI U JEMOHCTPUPYIOT BO3MOXKHOCTh
MOJIyYEHUS 3asIBJICHHBIX PE3YJIbTATOB.

OO0mas TpyA0EMKOCTh AUCHUIUIMHBI «VMUHepaJoruss U Kpucrajwiorpagus» cocrasiseTr 3
3auétHble enuHuIbl (108 yacoB). MHdopmanus o B3aMMOCBSI3U M3y4aeMbIX JTUCIUILUIMH U BOIIPO-
caM HUCKJIIOYEHHS TyOIHMpOBaHUS B COJAEPKAHUU JUCLUIUIMH COOTBETCTBYET AEWCTBUTEIBHOCTH.
Juctummza «MuHepaJIorusi 1 KpucTrauiorpadus» B3auMocBsi3aHa ¢ APYTHMHU JUCHUIUIMHAMU
OIIOIT BO u VYyeOHoro miana no HampasieHuio 22.03.02 «Mertautyprus» U BO3MOKHOCTh
NyOIMpOBaHUs B COJIEPKAHUU OTCYTCTBYET.

[IpencraBnennas I[lporpamma mnpesmnosiaraeT HMCIOIB30BaHUE COBPEMEHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUH, UCTIOJIb3YEeMbIE TIPU peaTu3aliy pa3IMYHbIX BUIOB ydeOHOM paboTsl. @opmbl 00pa-
30BaTEIbHBIX TEXHOJOTUN COOTBETCTBYIOT CHEIU(UKE JUCIUILIUHBL.

Bunpl, conepxanue U TpyJI10€MKOCTb CaMOCTOSTEIILHOM PabOThl CTYIEHTOB, Mpe/CTaBICHHbIE B
[IporpamMme, COOTBETCTBYIOT TpeOOBaHHUSM K IOJTOTOBKE BBIIYCKHHMKOB, COJEPXKALIUMCS BO
®I'OC BO nanpasnenus 22.03.02 «Meraryprus.

[IpencraBnennsle U onucanHble B [Iporpamme Gopmbl TeKyIlied OLEHKH 3HAHUNH COOTBETCTBYIOT
cneundrke AMCUUIUIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOUYHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, peaycMoTpeHHas [Iporpammoin, - 3auer
€ OLEHKOM, YTO COOTBETCTBYET CTaTyCy IMCLUIUIMHBI, KaK JUCLMIUIMHBI BapHaTHUBHOW 4YacTH
yuebHoro nukiia — b1 ®I'OC BO nanpasnenus 22.03.02 «Merauryprus».

Hopwmbl onienku 3HaHMHM, npeacTaBieHHble B IIporpaMmMe, COOTBETCTBYIOT —CIEHU(BHUKE AMC-
LUIUTMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

Y4eOHO-MeToinYeckoe oOecreyeHne AUCHUIUIMHBI TMPEACTaBICHO: OCHOBHOM JUTEpaTypoil
(0azoBble yueOHUKH), JOTIOTHUTEIBHON JIUTEPATYPOH, EPUOINUYECKUMH U3/ITaHUSIMU UCTOYHHUKOB
CO CCBUIKOHM Ha 3JIEKTPOHHbIE pecypchl. BUOIMOTEUHBINH (OH]] YKOMIUIEKTOBAH ME€YaTHBIMU M3/1a-
HUSIMU U3 pacyeTa, He MeHee 0,25 sk3emIuisipa Kaxaoro u3 uznanus. HMHTepHeT-pecypchl cOOT-
BeTcTBYeT TpeboBanusiM ®I'OCBO nanpasnenus 22.03.02 «MeTanaypruasp.
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MarepuanbHO-TEXHHUECKOE OOEeCIeYeHHEe IUCUUIUITMHBI COOTBETCTBYET CHeUU(UKE IUCLU-
winHbl «MuHepanorus u Kpucraajiorpagus» 1 o0eCreurnBaeT UCIOJIb30BAaHHE COBPEMEHHBIX
00pa30BaTeNbHBIX METOJIOB 0OYyUEHUS.

Meroanueckue peKOMEHJaluy CTYAEHTaM U METOJINYECKUE PEKOMEHAALINH [TPENO01aBaTelsIM
110 OpraHM3aluy O0yYEeHHUS M0 AUCIHUILIMHE JAI0T MpeICTaBlieHne ocnennduke oOyueHus 1Mo auc-
numinHe «MuHepaaorus U Kpucrauiorpagus».
OBIIME BbIBO/JbI
Ha ocHOBaHMM NPOBEIEHHON PELEH3UH MOXKHO ClIeJaTh 3aKJIOUEHUE, YTO XapaKTep, CTPYKTypa U
coJiepkaHue paboyeil mporpaMmbl IUCHUILTMHBL « MuHepaaorusi u Kpucraaiorpagus» OITOIT
BO no nanpasnenuto 22.03.02 «Metaaayprusi», npodmib «IIpouecchl 1 arperaTbl MeTaLIYp-

run» (kBaMuKays BRITYCKHUKA — OakanaBp), paspaboranHas bemsessim C.B., K.T.H., JOIIEH-
TOM, cooTBeTcTBYeT TpeboBanusM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSM IKOHOMHKH, PBIHKA
TpyJa ¥ TO3BOJIUT MIpH €€ pealln3alfy YCIEIHO 00ecneYnTh POPMUPOBAHUE 3asIBICHHBIX KOMIIC-
TEHIIU.

Penensenr:

Xapues P.M., rnasnsiit Mmetarurypr AO I1IKO «TenmooOMeHHHK

«20» masa 2021 1.

(TIOAMNMKUCH )

[Tonnucs perensenta Xapuena Pyciana MuxaiioBiuya 3aBepsito
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