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1. IEJIM Y1 3AJJAYY OCBOEHUSI JUCIIATIIAHDBI

Llenpio OCBOCHHMSI AUCIMILIMHBI SBIIsETCS (JOPMHUPOBAHHE U Pa3BUTHE Y CTYICHTOB KOMIIE-
TEHIM B 00JaCTH MUHEPAJIOTUN M KpUCTALUIOrpaduu, 3HAHUH O CTPOSHHH KPUCTAJUIMYECKUX Be-
IIECTB, TEOMETPUIECKON KpHCTAIUIOrpaduu, KpUCTAUIOXUMHH, 00 00pa30BaHUU, CTPOCHHUH U KJIac-
cU(UKAIMA MUHEPAJIOB.

1.1. 3agauyu ocBOeHMs TMCUMILTUHBI (MO1YJIS1) SIBJISIETCH JOCTHKEHUS] IPOYHOTO
YCBOEHHS CTY/I€HTOM:

- OCHOBHBIX IMOHSTHI MHHEPAIIOTHH U KpUCTAIUIOTpadun
- 0a30BBIX XapPaKTEPUCTHUK KPHUCTALINYECKOTO BeIIeCTBa (OJHOPOIHOCTh, aHU30TPOIHS, CIIOCO0-
HOCTBH CAaMOOT'PAHSTHCS, CHMMETPHSI);
- B3aUMOCBSI3€H CTPOCHHS KpHUCTALIa, KPUCTAUIMUECKOW CTPYKTYPhI, XUMHYECKOTO cOcTaBa u (u-
3MYECKUX CBOWCTB M3Yy4aeMbIX OOBEKTOB; - HABHIKOB TBOPYECKOTO MBIIUICHUS TMPH MPOBEICHUN
padoT, CBSI3aHHBIX C BOIPOCAMH MHUHEPAJIOTHH M KpUCTAIIOTpaduu;
- OCHOBHBIX IPUHITUIIOB I'€OJIOTUYECKOT0 (DOPMHUPOBAHHMSI COCTABA M CTPYKTYPHI MAaTEPHAIIOB.

3HaHUsI, yMEHUS U HABBIKH, MOJYYCHHbIE MIPU U3YUYEHUHU Kypca, HEOOXOIMMBI BBITYCKHUKAM
JUIS  OCYIIECTBJICHUS HAay4YHO-HCCIIEAOBATEIbCKOM, MPOEKTHOM W NpakTUYeCKOW paboThl Ha
Pa3IMYHBIX TPEINPHUITUIAX METAILTYPTUYECKON OTPaCIH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

VYuebHast naucuumuimHa «MuHepanoruss U KpucTtauiorpadus» BKIOYEHA B 00S3aTENbHBIN
nepeyeHb TUCHUIUIMH B paMKkax 0a3oBoi 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 xumusabl.b.7, Unpopmatukabl.b.9, Beenenne B MeTammypruueckue TEXHOIOTHU-
nb1.5.20.

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



3. KOMIIETEHIIMHN OB YYAIOIIET OCS1, ®©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCIUATIIAHBI (MOIYJIST)!

Tabnuna 1- dopmupoBaHre KOMIETEHIIUN JUCITUTUITMHAM

HaumenoBanue CemecTpbl, GOPMUPOBAHUS TUCITUTLIAHBI
mucnuIUIMH, Qopmupy-{ KommereHiuu 6epyTcs u3 Y4eOHOro IlaHa 1o HalpaBJIeHUIO MOro-
FOIUX KOMIIETEHIIUIO TOBKH OakajaBpa /CrerragncTa/MarucTpa
COBMECTHO 1 xypc 2 Kypc 3 Kkypc 4 kypc 5 kypc
1 2 3 | 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

N3yuenne nanHOM ydueOHOW JMCHIMIUIMHBI HAMPABICHO Ha (OpMUpPOBAHUE Y OOYUAFOITUXCS
KOMIIETEHIIHH, TPe/ICTaBICHHBIX B Ta0IuIe 2.



INNEPEYEHDb IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCHUIIVIMHE, COOTHECEHHbBIX C IVIAHUPYEMbIMH
PE3YJIbTATAMU OCBOEHUA OI1

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

OueHo4YHbIE CPeCTBA

Kona n Haumeno- Texkyme- | IIpomesxy-
Koa u HauMeHOBaHUE MHAMKATOPA Ili1anupyemble pe3y/ibTaThbl 00yUeHHUs 10 JUCHH- .
BaHHMe KOMIIECTEH- ro TOYHOM
AOCTHKEHHUS] KOMIIeTEeHIIUN TUIMHE
1107071 KOH- arrecra-
TPOJIst 197071
OIIK-2. Cniocoben | MOIIK-2.1. YdacTByeT B MPOCKTUPO- | 3HATH: Ymersb: Baanern: Bormpocst | Boripocst
y4acTBOBaTh B BaHUU TEXHUYECKUX OOBEKTOB. - METOJBbl PEUIEHUs | -  AHAJU3UPO- | - HaBbIKAMU B | I KOH- | A1 YCTHO-
MIPOCKTUPOBAHUHU 3aJa4 NIpU TMPOEK- | BaTh 337a4u IpU | IPOEKTHUPOBA- TpOJIs ro co0ece-
texHuueckux 00b- | MOIIK-2.2. YuacTByeT B MpPOEKTUPO- | TAPOBAHUU TEXHU- | IPOCKTUPOBA- HUU  TEXHOJIO- JOBaHUS:
€KTOB, BaHMU TEXHUYCCKHUX CHUCTEM. YEeCKUX OOBCKTOB, | HUM  TEXHHYE- | THUYECKHX OO0B- owrersl (30
CUCTEM U UCIIONIb3YSl OCHOBBI | CKHX  CHCTEM, | EKTOB B 00Ia- OuneToB)
texHojornueckux | MOIIK-2.3. YyacTtByeT B MpOEKTUPO- | MUHEPATIOTUU U | UICIIOJIB3YSL  OC- | CTH, HCIIOIb3Ys
MPOIIECCOB C yYe- | BAHUHM TEXHOJOTMUYECKUX MPOIECCOB C | KpUCTaUIorpaduu. | HOBBI  MHHEpa- | OCHOBHI  MUHe-
TOM Y4€TOM SKOHOMHUYECKHX, IKOJIOTHYE- JOTUM W KpH- | paJOTUU U KpH-
SKOHOMUYECKHX, CKHX U COI[MAIbHBIX OTPaHUYECHUII. cramorpaduu. | cramuiorpaduu.
SKOJIOTUYECKHUX U
COLIMAJIBHBIX Orpa-
HUYCHUN
OIIK-7. 3HaTh: YmMmern: Baapers: - | Tectupo-
cnocoben  ananmu- | MOIIK-7.3. HMcnone3yer neHCTBYIO- | - MeTonbl COCTaB- | - MCIIOJIB30BaTh | HABBIKAMM IIpU- | BAHUE B
3UpOBaTh, COCTaB- | IIIM€ HOPMATHUBHBIE JTOKYMEHTBI ME€- | meHus TexHuYe- | AEUCTBYIOIINE MEHEHHsI  TeX- | CUCTEME
JSATh U TPUMEHATH | TAJUTYPTrUYECKON 00JacTH. CKOH  1OKyMeHTa- | HODMAaTHBHBIE audeckoir  jo- | MOODLE
TEXHUYECKYIO J0- 1, ucromp3ys | AOKYMEHTHI Me- KgMeHTaHI/II/I B|. (25 Te-
KYMEHTaIIH BsI- T ruJe- TH MUHE- | CTOB
YMEHTALUIO, C TEOPHIO B OOIACTH am}yp e obJrac e- | CTOB)
3aHHYI0 C Tpodec- CKOM o0yacTu, | paJOTUU U KpH-
. MHUHEpaJIOTU! u
CHOHAJIbHOW  Jes- UCIONB3YSl MHU- | cTajuiorpaduu.
KpucTayorpadum.

TCIbHOCTBIO, B CO-

HCPAJIOTUI0 n




OTBETCTBHH C JCH- KpHCTaIorpa-
CTBYIOILIUMHU  HOp- buro
MaTHBHBIMH JIOKY-
MEHTaMH  MeTall-
Jypruveckoit  o0-
JacTu

Tpyoosas ¢pynxyua: TO A/01.6 PazpaboTka JOKyMEHTAIMU JUIsI TEXHOJIOTHUECKOW MOJATOTOBKU MPOU3BOCTBA TPAHCIIOPTHBIX CPEACTB U 000PY-
JIOBaHHS

Keanugukayuonnvie mpeooeanusn k Td:

Tpyoosvie deticmeus:

- pa3paboTKa TEXHOJIOTMYECKHUX KapT P MPOU3BOJICTBE TPAHCTIOPTHBIX CPEICTB M 000PYIOBAHHUS;

Heobxooumvle ymenus:

- MTHUIIMUPOBATh U COTIIACOBBIBATH MPEIJIOKECHUS 110 BHECEHUIO M3MEHEHUH U JIOTIOJIHEHHH B KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JOKYMEHTa-
LII0;

- KOHTPOJINPOBATH CPOKHU BBITIOIHEHHS TpadrKa TEXHOJIOTHYECKOH MOrOTOBKH ITPOM3BOCTBA TPAHCIIOPTHBIX CPEJICTB U 000PYI0BaHMS;
Heobxooumvle snanus:

- Envnas cucrema TeXHOIOTHYECKOM TOKYMEHTALUY;

- OCHOBBI TEXHOJIOTHH MAIIMHOCTPOSHHSI B aBTOMOOMIIECTPOCHUH;

- OCHOBBI JIOTUCTHKHU B aBTOMOOUIIECTPOCHHH.




4. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI

Pacnpenesienue Tpy10éMKOCTH THCHUILUINHBI 10 BHIaM PadoT Mo ceMecTpam
OO6mmas Tpy10€MKOCTh TUCIMILUIMHBI cocTaBiseT 33ad.eq. 108 vacos, pacnpeaenenue va-

COB I10 BUAaM paboT ceMecTpam MpeACcTaBIeHO B TaduuIie 3.

Tab6muna 3

Pacnpenesienue Tpy10€éMKOCTH JUCUMILUIMHBI 10 BUAAM PadoTIIO ceMecTpam

JJ1st ¢cTy1IeHTOB 3204HOTr0 00yUYeHUst

Tpyno€MKOCTb B yac

Bunx yueOnol paboThl

Bcero
yac.

B T.4. mo cemectpam

3 Kypc 6 cem

dopmaT U3y4eHHs AUCUUTUIAHBI

C UCITIOJIb30BAHHUECM 3JICMCHTOB
QJICKTPOHHOI'O 06yquI/1$[

O0mas Tpy10EMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIAHY

108

108

1. KonrakTHas padora:

24

24

1.1. AypuropHas paboTa, B TOM YHUCIIE:

-3aHATHS JIeKuMoHHOoro tuna (JI)

-3ansaTHA cemuHapckoro tumna (I13-cemunapsl, nmpakt. 3aHsi-
THS U JIp.)

-nnaboparopusie padboTsl (JIP)

10

10

1.2. BaeayautopHas, B TOM 4uCle

-kypcoBas pabora (mpoekt) (KP/KII) (koHCymbTamus, 3a-
IIUTA)

-TGKYIHI/Iﬁ KOHTPOJIb, KOHCYJIbTAllUU 110 JUCHUIIIIMHC

-KOHTaKTHas paboTa Ha mpoMexxyTouHoM KoHTpoie (KPA)

2. CamocrositenbHas padora (CPC):

80

80

-pedepar/scce (moaAroToBKA)

-pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

-KOHTpOJIbHAs paboTa

-KypcoBas pabora/mpoekT (KP/KII) (moarotoska)

-CaMOCTOSATEIbHOE W3YYEHHE pa3JieloB, CaMOIIOATrOTOBKA
(mpopaboTka W MOBTOPEHHUE JICKIIMOHHOTO MaTepuaia U Ma-
Tepuansa yueOHUKOB M y4e€OHBIX MOCOOUH, MOATOTOBKA K Jia-
OOpaTOPHBIM U MPAKTUYECKUM 3aHATHUSM, KOJIJIOKBUYM U T.II.)

76

76

[ToaroroBka k sx3amMeHy (KOHTPOJIb)

IMoaroroBka Kk 3a4éty/ 3a4€Ty C OIIEHKON (KOHTPOJIH)




Coz[epmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM

Tabnuna 4.1-Coneprkanne TUCUMILUIMHBL, CTPYKTYPHUPOBAHHOE IO TeMaM JJisl CTYACHTOB OYHOTO OOYyUEHHUsI

Iliianupyembie Buabl yueOHoii padoThI (4ac) HanmenoBanue | Peanmusanus B pamkax | HaumeHnosa-
(koHTpOJIMpYe- HCII0JIb3YyeMBbIX IIpakTHyeckoii  moaro- | Hue pas3pado-
MBbI€) Pe3yJIbTATHI Hanmenosanue KonraxrHas AKTUBHBIX U | TOBKH(TPYA0EMKOCTh B | TAHHOTO JIeK-
OCBOCHISL: Kon pa3neJios, TeM pa6ora Cam.pa6 | Bux CPC | unTepakTHBHBIX | Yacax) TPOHHOIO Kyp-
Opa3zoBareJib- ca (Tpyaoem-
OIIK w unjauka- N
8 Jlex | JIa0 | IIpak HBIX TEXHOJI0THii KOCTh B 4acax)
TOPBI  JOCTHIKe-
HUS  KOMIIETEH-
1107071
VI cemectp
OIIK-2. Pa3nea 1. Kpucraaiorpagpus
OIIK-7.
Tema 0,5 8 [Toaroroska
1.1 Kpucrammaeck <
e u amopdHbIe Be- nexm[L,2,
miectBa. Hayka o 3]
KpHCTaIax
I(_?LMI'? AKTUYECKOE 0.5 1 Hoarorosxa
N x 13 [6,7]
3aHSITHE
.JIaﬁﬁ 0paJTv0£Haﬂ 2,5 1 [ToxroroBka
paboTa 22 k Jlab6. pa0.
[9]
Tema 1.2 I'eomer- 1.0 8 IosroToBKa
puYecKkast Kpu-
K  JIEKIUU
crajorpapus [1,2,3]
;{ZMI_? A 0,5 1 IToaroroBka
2.10p ecKoe x 13 [6,7]

3aHATHUC




JlaGopaTopHasn

2,5 1 IloaroroBka
padora Ne2. k JIab. pab.
[9]

Tema 0,5 8 IToaroroBka
1.3KpucraimioxumMu K JIEKIUN
A [1,2,3]
IeBMr?paKTqucxoe 05 2 et
3aHSITHE KB
Tema

1.4 kpucramuodhusu 0.5 8 EOHF?IZZZIEH
Ka [112’3]
IZMI_?paKTquCKOC 05 2 e
3aHSITHE KB
PabGora mo ocsoe- 25| 50 | 20 40

Huio 1 pasnena:
pedepar, 3cce (Te-
Ma)
pac4éTHoO-
rpajuueckas pa-
oorta (PT'P)
KOHTPOJIbHAs pa-
0oTa 05
Hroro no 1 pazne-

25| 50 | 25 40
a1y
Tema 2.1.Hayxka 05 8 IoaroroBka
MUHEPAJIOTUS K JIEKIIUU
[1,2,3]

;iMIEI‘paKTqucxoe 0 . o
A k I[13 [6,7]

3aHATHUEC

10




JlaGopaTopHasn

25 1 IloaroroBka
pa6ora Ne3 Kk Jla6. pao.
[9]
Tema 2.2. CpoiicTBa 05 8 IoaroToBka
MHHEPAJIOB
K  JIeKIIMU
[1,2,3]
gile[l AKTHYECKOE 0.5 L Homorona
A.Ip k I13 [6,7]
3aHsTUE
Jligopa;gzﬂaﬂ 2.5 1 IToaroroBka
pabora Ned. k Jla6. pab.
[9]
Tema 2.3. O6pazo- 05 8 IMToaroToBka
BaHNE MUHEPAJIOB.
K JICKIIMH
[1,2,3]
’;‘engle 0,5 2 ITonroroska
.3.Ilpaktiyeckoe k I13 [6,7]
3aHsTHE
Tema 2.4. Knaccu- 0.5 8 IMoaroToska
bukanms  MHHEpa- '
K JIEKI[HH
JIOB U UX CTPOCHUEC
Tema
0,5 2 IToaroroBka
2.4.IIpakTuueckoe x 113 [6,7]
3aHATUC
Pabora mo ocsoe- 25 5.0 2.0 40
HHIO 2 pa3jena:
pedepar, acce (Te-
Ma)
pac4éTHo-
rpajuyeckas pa-
oora (PI'P)
KOHTPOJIbHAsA pa- 05

oorta
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Hroro mo 2 pasue-

ay 25| 50 [ 25| 40
HUTOIro 3A CE-

MECTP 5 10 5 80
HUTOI'O no nauc- 5 10 6 80

HUIIHHE
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texkymuii KOHTPOJIb 3HAHUI 00y4YAIOIINXCS OCYHIECTBIISETCHA: TECTHPOBAHHEM 110
TeMaM JIeKI[Uii, pellleHHueM NPAKTUYECKUX 3224, KOHTPOJIbHbIe pa0oThI.

5.1. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WIIM WHBIE MaTepUaIbl, HEOOXOUMBIE ISl OLICHKH 3HAHUH,
YMEHHH U HABBIKOB U (MJIM) OTIBITA JIEATEIbHOCTH
Ilepeuens Tem pedepaToB

1. IlonsiTHE O KpUCTaUIe U KPUCTAIUNIMYECKOM BeLIECTBE. BelecTBo Kkpucrammieckoe u
amopdnoe. PacrpocTpaHeHHOCTh KPUCTAIIMUECKOTO BEUIECTBA B MPUPOJAE U TeXHUKE. OCHOB-
HBIE CBOWMCTBA KPHUCTAJUIOB: aHU30TPOIHOCTh, M30TPOMHOCTh, CIOCOOHOCTH K CaMOOTIPaHEHHUIO.
Kpucrannm3zanus, poct KpUCTawioB.

2. 'eomerpuueckas kpucrauiorpadus OOmIHe MOHATHS O CTPOCHUH KPUCTAUIOB. 32 BHU-
na cummerpuu. Cunronuu. PacnpeneneHune BUIOB CUMMETPUM IO CUHIOHUAM. OnpeneneHue
MpOoCThIX GopM U UX KomMOuHaIui. O0mue u YacTHbIe MPOCThIe (OPMBIL. 47 MPOCTHIX HOPM.

3. ®usnueckas kpucraiwiorpadpus Ouznueckast Kpuctauiorpadus u 3a1a4u € H3yICHUsI.
Mexanudeckrue CBOMCTBA KPHUCTAJJIOB: TBEPAOCTb, CHAWHOCTb, YNPYroctb. OnTuyeckue CBOi-
cTBa kpuctayuios. [lomspusanus ceera. J[Bynpenomiienue. [loHsaTre 006 onTHYECKON WHAUKATPH-
ce. OnTuyeckue KOHCTaHTHI KpucTamwioB. Tema pedepata

4. Kpuctannmoxumusi ATOMHbIE U HOHHBbIE paauychl. KoopauHaunonHsle yncia. ['eomeT-
pUYECKHUE MPeaeNbl YCTOMUMBOCTH CTPYKTYP C Pa3auyHbIMU KOOPAMHALMOHHBIMU ynciaMi. [1o-
HATHE O ITUIOTHEWILEH YIMaKOBKE IIApOB. THUIBI XMMUYECKOUN CBSI3U. | '€TepornonsipHble KpUCTall-
ael. 'omeonosnsspHble Kpuctamibl. CTPYKTYpbl METAUIOB M MHTEPMETAJUIMYECKUX COECIUHEHMI.
Kpucranmuueckne CTPYKTYypbl HPOCTBIX BEIIECTB. 3aBHCUMOCTh (U3UYECKUX M XUMHUYECKHUX
CBOMCTB TBEPJBIX T€J OT KPUCTAJUIMYECKON CTPYKTYPbI U IPUPOAbI XUMUYECKOM CBSI3H.

5. Hayka munepanorusi. Ucropuueckue cBeneHust o MuHepaysoruu. OCHOBHBIE 3a/a4u
MUHEPAJIOTUH.

6. CoiictBa MuHepanoB. @opMa U KPUCTAJUIOB U MUHEPAJIbHBIX arperaToB. L{BeT MuHe-
pana. L{Bet uepthl. bineck. CnaliHOCTh 1 U310M. TBepaoCTh. Y nenbHbIN Bec. [[pyrue quarsoctu-
YECKUE CBOKMCTBA MUHEPAJIOB.

7. Obpa3oBanue MHHepaiaoB. BHyTpeHHee cTpoenue 3emiau. MarmaTuueckoe, METaMop-
¢buyeckoe U 0caOYHOE MPOUCXOKACHNE MUHEPAJIOB. ['eoxXpoHoIOrHSs.

8. Knaccudukanus munepanoB. Camopoausie muHepanbl. Cynb(uabl, rajJougHble CO-
€MHEHHUSI, OKCUJIbI, KUCIIOPOAOCOIEPKALINE CONH, CYIb(aThl, CUIMKATHI U AIFOMOCUIUKATHI.

BOl'lpOCLI AJIS MOATOTOBKHU K KOHTPOJILHBIM MEPOIIPUATHAM (TeKlell/lﬁ KOHTpOJ’Ib)

1. Onpenenenue kpucramwia. UTo moHUMAETCs O]l CUMMETPHUEH, 3IeMEHTaMi CUMMETPUU
Kpucrtamia?

2. ArperaTHoe COCTOSTHUE MHUHEPAJIOB, KaKHe BEIleCTBA Ha3bIBACTCSI KPUCTANIMYECKUMU U
amoppHbIMH?

3. Knaccugukarus kpucramios. [lepeuncnure cuaronnn. OxapakTepusynTe ux.

4. Yro HazpiBaeTcsl mpocToil ¢opmoil m komOMHaimen npocTthix ¢opm. HomenkiaTtypa
KPHCTAJUIOB.

5. @opMbI pealIbHbIX KPUCTAIIOB. B ueM MposBIIAIOTCS OTKIOHEHUS ()OPM peasIbHBIX KpH-
CTaJJIOB OT UJICAJIbHBIX.

6. UTo Ha3bIBaeTCs JBOMHUKOM. DJIEMEHTBI CTPOEHMS IBOMHHUKA, TUIIbI IBOMHUKOB, 3aKO-
HBI IBOMHUKOBAHUS.

7. OxapakTepu3yiTe XUMUUYECKHI cocTaB MUHepalioB. M3omopdusm.

8. Kakue TuIel BOJibl BO3MOXKHBI B MUHEPAJIAX.

9. OxapakTepu3yiTe ONTUYECKNE CBOMCTBA MUHEPAJIOB.
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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 Ha3bIiBaeTCs TBEPAOCTHIO MUHEpana. Hazosure mkamy Mooca.
Kakne mexannueckue cBoiicTBa MUHEPaIOoB Bbl 3HaeTe.

OxapakTepu3yiTe SHAOT€HHbIE MPOIIECCHl MUHEPanooOpa3oBaHusl.
OxapakTepu3yiTe 3K30Te€HHbIE MTPOLECCH MUHEPaT000pa30BaHusl.
Marmarudeckuil mpoiecc u ero MUHEpalbHbIE aCCOIHALIIH.

ITerMaTuTOBBIN IPOLIECC U €EM0 MUHEPAJTIbHBIE ACCOLMALUH.
MeTtamopduueckuii npoiecc ¥ ero MUHEpPaJIbHbIE ACCOIHAIINH.

OO0m1as XxapakTepucTUKa CaMOPOJIHBIX 3JIEMEHTOB.

OO61mas xapakTepuCcTHKa CYIb(PHUI0B U UX aHAJIOTOB.

Ha3zoBute MuHepalibl rpymniibl OJIECKOB M X CBOMCTBA.

HazoBuTe jxenThle KoJIYe1aHbl U UX CBOWCTBA.

Ha3zoBute Oemnble KoM4eIaHbl U UX CBOMCTBA.

HazoBuTe 0OMaHKHU U UX CBOICTBA.

OO0mrast xapakTeprucTHKa BOIb(ppamMaToB, cyiabhaTos, pocharos.

OO61as xapakTepucTiKa KapOOHaTOB.

OO01mast XxapakTepuCTHKa M (PHU3NICCKHE CBONCTBA TaJONIOB.

OO61mas xapakTepucTika 1 (pu3ndeckre CBONCTBA OKUCIOB U THAPOOKUCIIOB.
Oco0eHHOCTH XMMH3Ma U KJIacCU(UKALIMSI CUITUKATOB.

OO61mas xapakTepuUCTHKA OCTPOBHBIX CUIIHKATOB.

HazoBure muHepans! rpynnsl rpaHara. [1o kakuM npu3HakaM OHM OTJIMYAIOTCS IPYT OT

XUMHUYECKUH COCTaB U (PU3NIECKHE CBONCTBA MUPOKCEHOB.
XUMUYECKUH cOCTaB U pU3NYECKUe CBOKCTBA aM(pUOOIIOB.

Ha3zoBute oTnmuuTensHble MPU3HAKK ITUPOKCEHOB U aM(pHOO0IIOB.
OO61mas XxapakTepUCTHKA CIIOEBBIX CHIIMKATOB.

XUMHUYECKUH COCTaB U PU3NICCKUE CBOKWCTBA TPYIIITHI CITIO/.

OO01mas xapakTepuCTHKa KapKaCHBIX CUIIUKATOB.

XUMHUYECKUH COCTaB U PU3NICCKUE CBOWCTBA TPYIIITHI TIOJICBBIX IIIITATOB.
HazoBuTte xinaccuduxaiyio nojaeBbIx IINaToB.

Onucanue mokaszareneil u KPUTCPUCB KOHTPOJIA YCIIEBACMOCTH, OITMCAHUC KA OLICHU-

BaHU.

Tabnuma 5. Ilpu TekymieM KOHTpoje (KOHTPOJbHBIE HENETH) M OIEHKA BHITOJHEHHS
71a00paTOPHBIX pabOT

HIkana Ik3amen/
. 3ager
OlLlCHUBAHUSA 3a4eT ¢ OLEHKOM
40<R<=50 OTJIUYHO
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BAETBOPUTETHEHO
O<R<=20 HeynosnerBopurensHo HEe3a4eT

[Ipy mpomeKyTOYHOM KOHTpPOJIE YCIIEBAEMOCTh CTYJIEHTOB OLICHHBACTCS «3a4yer», «He-

3auyer».
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Tabuauna 6 - Kpurepun oueHuBaHus pe3yJbTaTa 00yUYeHHs M0 JUCUUIIMHE U IIKAJIA OLleHNBAHUA

Kpurepun ouenuBanusi pe3yjbTaToB 00y4eHUs
OrneHka OrneHka OrneHka OrneHka
Ko/ 1 HAMeHOBAHMe Koa u HAaMMEHOBAHNE «HEYI0BJIETBOPHUTEIBHO» | «YI0BJIETBOPHUTEILHO «xopouo» / «OTJIMYHO» /
KOMIIeTeHIIMH HHIUKATOPA T0CTHIKE| / «HE 3a4TEHO» / «3a4TEHO» «3a4TECHO» «3a4TEHOY»
HHSI KOMIIeTEeHIHH 0-59% 60-74% 75-89% 90-100%
OT Max peUTUHTOBOM OT MaX peUTUHTOBOM OT Max peUTUHTOBOM OT Max peUTUHTOBOM
OIICHKH KOHTPOJISI OIICHKU KOHTPOJIS OIICHKHU KOHTPOJIS OIICHKH KOHTPOJIS

OIIK-2. Criocoben pa3-| MOIIK-2.1. IlpoekTu- | U3noxxenue yaeOHOTO ®parmeHTapHbeie, 10- | 3HaeT MaTepuan Ha | imeer T1iyOoKue 3HaHUSA
babaThIBaTh Hay4HO- | pyeT U pa3pabarbiBaeT | MaTepuaiia OECCUCTEMHOE, | BEPXHOCTHBIE  3HAHMS | JOCTATOYHO XOPOIIEM | BCETO MaTepualia CTPYKTY-
[EXHUYECKYIO, IPOEKT-| IPOAYKLHUIO, IPOLEC- | HEMOJIHOE, HE OCBOEHBI | IO OCHOBHBIM pa3/ieiaM | YPOBHE; IMPEACTABISAET | pbl JUCUMIUIMHBI, OCBOMII
HYIO M CIIY)KEOHYIO JIO-| ChI W CHCTEMBl B | OCHOBHBIC TIOHATHS U | KpucTayuiorpaduu U | OCHOBHBIE TIOHSTUSA | HOBAIIUU JIEKIIMOHHOT'O
KYMEHTAIUIO, 0opM-| YCIIOBUSX HEOMpese- | OMpPEeeNIeHUs KPHUCTAUIO- | MUHEPATIOTHH. 3aKOHOMEPHOCTHU B | Kypca [0 CPABHEHUIO C
TATh HAy4YHO- | JICHHOCTH U ajbTep- | Tpaduu ¥ MHHEpaiIorud, | 3okeHne MonydeH- | Kpucrtauiorpaduu | | y9eOHOUM JIMTeparypoil; u3-
[€XHUYECKUE OTYETHI, | HATUBHBIX PELICHUI B | HEIOHUMAHUE UX MCIOJIb- | HBIX 3HAHUW HENOJHOE, | MUHEPAJIOTMH,  3aKO- | JOKEHUE MOJYyYEHHBIX 3Ha-
DO30PHI,  MYOJIMKAIWU, | pAMKax  MEXIUCIU- | 30BaHUsI B pPaMKax IO- | OJIHAKO, 3TO HE MPEMSAT- | HOMEPHOCTH pocTa | HUH TIOJIHOE, CHCTEMHOE;
DELICH3UU IUTMHAPHBIX O0JIacTel. | CTABJICHHBIX IeNiell W 3a- | CTBYeT YCBOGHUIO II0- | KPUCTAUIOB M 00paso- | JOMYCKAIOTCS  eAMHHYHBIC

NOIIK-2.2. BpiOupa- | 7a4, YTO MPEMATCTBYET | CICAYIONIET0 MaTepHa- | BaHUS MUHEPAJIOB. OLIMOKH, CaMOCTOSITENIbHO

€T W NIPUMEHSET Ile- | YCBOCHUIO Mocieayromero | ja. JlomyckarTcs OT- UCTIpaBIsieMble TMpHU coOe-

peIoBBIE METOJBI W | MaTepuana JebHbIE  CYIIECTBEH- CeJI0OBaHUU

TEXHOJIOTMH TPOEKTHU- HbI€ OIIMOKHU, HUCIPAaB-

pOBaHUS WJIH UCIIOJIb- JIEHHBIE C TIOMOIIBIO

3yer TBOPYECKUI MPEno1aBaTels.

NOIXOJ s paspa-

OOTKH HOBBIX U OpHU-

TUHAJIBHBIX METOJIOB

MPOCKTUPOBAHUS U

pa3paboTKH.

NOIIK-2.3. Ocy-

niecTBisieT cOop uc-

XOJHBIX JIaHHBIX JUJIsl

15



COCTaBIICHUSI TCXHU-
YECKOro IPOeKTa Ha
MPOSKTUPOBAHUE TEX-
HOJIOTUYECKOTO  IPO-
mecca, 00bEKTAa.
HNOIIK-2.4. Ucronb-
3yeT OCHOBBI TEXHH-
YECKOTO IMPOCKTUPO-
BaHUS JJIs PEIICHUS
3a/1a4, OTHOCSIIIUX CSI
K npodeccrnoHaIbHOMI
JIESATCIILHOCTH, TPeOo-
BaHUS CTaHJIAPTOB HA
cocraBjicHHE 0(hOpM-
JICHUE HAy9IHO- TeX-
HHUYECKHUX OTYETOB,
0030p0oB, MyOIUKaIuil

OIIK-7.

CTIIOCOOCH  aHAU3UPO-
BaTh, COCTaBIATH U
IMPHUMCHATH TEXHHUYC-
CKYI0 JOKYMEHTAIHIO,
CBSI3aHHYIO C Mpodec-
CHOHAJBHOW  JIeSTellb-
HOCTBIO, B COOTBET-
CTBHU C JEHCTBYIOIIU-
MU HOPMAaTUBHBIMU
JIOKyMEHTaMH  MeTall-
JTypruvyeckoi o0JacTu

HOIIK-7.1. Haxomut
U TOJy4aeT Heo0Xo-
IUMBIE JaHHBIE 00
00BEKTE HCCIEI0BA-
HUSA,  OCYIIECTBIISIET
MOUCK  JINTEPATYpHI,
KPUTUYECKH HCHOJIb-
3yeT 0a3bl JaHHBIX U
Jpyru€  UCTOYHUKH
uH(pOpMaLUH.

NOIIK-7.2. Ocy-
MIECTBIIET MOJEIIH-
poBaHHE OOBEKTOB U
MPOIIECCOB, a TaKXKe
uccleayeT MpUMeEHe-
HHE HOBEUIINX TeX-

N3noxeHne ydyeOHOro ma-
Tepuaia  OECCHCTEMHOE,
HE MOXET MPHUMEHHUTH
OIIPE/ICTUTh DIIEMCHTBI
CUMMETPUU  KPHCTAILJIOB,
OIpCACIINTH AUArdHOCTHU-
YeCKHUEe CBOIMCTBa MHHEpa-
JIOB

®parmeHTapHble,  1O-
BCPXHOCTHBIC 3HaHUA
BO)XHEHIINX pa3/iesioB.
ITocpencTBeHHO pemaer
3aJa4d 10 OIpeJele-
HUIO DJIEMEHTOB CHM-
METPUH  KPHUCTAIUIOB,
JUArHOCTUYCCKUEC
CBOICTBa MUHEPAJIOB

Brnageer 3HaHMsSMH U
HaBBIKAMH TI0 OIpejie-
JICHHIO 3JIEMEHTOB
CHUMMETPUU  KPHUCTAJI-
JIOB, JINarHOCTUKE
CBOMCTB  MMHEPAJIOB;
JIONyCKaeT  He3Hauu-
TeNbHBIE OMMOKH, KO-
TOpbIE CaM HCHPAaBIIS-
eT; KOMMEHTHPYET
BBITIOJIHAEMbIE  JIeH-
CTBHSI HE BCEr/Ja TOY-
HO.

Nmeer rnybokue 3HaHUS
BCEr0 MaTepHaa; B MOJHOU
Mepe BiaxeeT HeoOXoIu-
MbIMHU 3HAHUSAMU U YMCHH-
smu  CBOOOIHO PUMEHSET

3HAaHUA W  HAaBBIKHM  OJIA
OIIPCACIICHUA 9JICMCHTOB
CUMMCTPUU KpHUCTaJlJIOB,

JIMarHOCTHKE CBOWCTB MHU-
HEepaJioB.
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HOJIOTHH.

NOIIK-7.3.  IIpoBo-
TUT Hay4YHBIE HCCIIe-
JIOBaHUS W UCIIBITa-
HUs, 00paboTKy, aHa-
JU3 U TPEJCTaBICHUE
WX PE3yJbTaTOB.
HOIIK-7.4. Hcnonb-
3yeT TpeIMeT HCCIe-
JIOBaHMS, METOJBI OT-
6opa u 00pabOTKH
uHpopmanuu,  CBs-
3aHHBIC C YHCJICHHBI-
MH pacyeTamu,
00001IIeHHEM, CHUCTE-
MaTH3aluell M Kiac-
cudukanuen JaHHBIX.
HOIIK-7.5. OuenuBa-
€T pe3yJibTaThl Hayd-
HO- TEXHUYECKHUX pa3-
paboToK, Hay4YHBIX
HCCIEeIOBaHUM II0 CO-
BOKYITHOCTH TIPU3HA-
KOB,  OOOCHOBELIBA€ET
BbIOOP ONTUMAJILHOTO
pellleHus, CUCTEMATH-
3uUpysl U 00001mas 10-
CTH)KEHUS B OTpaciu
METALTYPTHHA, METall-
71000paboTKH u
CMEXXHBIX 00/1acTsX.
NOIIK-7.6.  Ilpume-
HSIET CIOCOOBI MOMCKA
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u cbopa HaHHBIX 00
00BbeKTE HCCIeI0Ba-
HUS ©3 OuOIMoTeY-
HBIX KaTaJIOTOB, HWH-
TEpHETa, HWHBIX HC-
TOYHMKOB HH(pOpMa-
LUK, METOJaMHU COIIO-
CTaBJICHUSI W CpaBHe-
HHS OTJCIBHBIC CTO-
POH M XapaKTEPUCTUK
00BEKTOB M TIpOIeC-
COB, KiaccuduKaIuu
HX, 110 ONPEAETEHHBIM
3HAQYEHHSIM M CHCTE-
MaTu3alky  JTaHHBIX
M0 MpU3HAKaM CXO/I-
CTBa U OTJIMYMSA.
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Tabauna 7. Kpurepun oneHuBanus
Ounenka Kputepun oneHuBanus
OLIEHKY «OTJHYHO» 3aCIly’)KUBAeT CTYJEHT, OCBOMBLIMH 3HAHUSA, yMe-
HUS, KOMIETEHIIUN U TEOPETUYECKU MaTepuai 6e3 mpoOesoB; BBIIOJI-
HUBIIMH BCE 3aJaHus, NPETyCMOTPEHHbIE y4EOHBIM 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. YueOHas auteparypa
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. benses C.B. OcHoBbl kpuctamorpadguu u muHepaigoruu: Yued. nocooue/C.B. benses,
B.H. lyounckuit; Huxeropoackwmii roc. TexH. yH-T.- H.HoBroposm, 2007. -77c.

6.2. CnpaBouHo-0ndanorpadguyeckas 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
4bynax AlT. Oo6mas MHHEPAJIOT 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. MeTonnyeckue yKa3aHusl, peKOMEHIAUM U APyrue MaTepuasibl K 3aHATUIM
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 Ilepeuyenb MHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
Ta6muma 8. [lepedeHb 2JEKTPOHHBIX OMOIUOTEUHBIX CUCTEM
Ne HaumeHoBaHue Ccebuika k 9BC
IbC
1 Koncynbrant http://www.studentlibrary.ru/
CTYJEHTa
2 Jlanp https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/

7.2 llepeveHb JHIIEH3MOHHOTO H CBOOOHO PACPOCTPAHIEMOT0 IPOTPAMMHOTO
o0ecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOICTBA HEOOX0IUMOT0 /1J15l OCBOECHHA
AUACHHUILTAHBI
Tabnuua 9. [Iporpammuoe obecrieueHue

IIporpammHoe o6ecniedyenne, HCMOJIb3yeMoe B IIporpamMHoe o6ecneyeHne cBOOOTHOTO pac-
YHUBEPCUTETE HA IOTOBOPHOI OCHOBE NMPOCTPAHEHUsI

MicrosoftWindows 7 (mommucka 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 IlepeueHnb coBpeMEeHHBIX MPOQeCCHOHATBHBIX 043 JAHHBIX U HH(POPMAIIMOHHBIX
CIPAaBOYHBIX CHCTEM

B rtabmunelOykazan nepeueHb NpoQecCHOHANIbHBIX 0a3 JAaHHBIX M HMH(OPMAIIMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBIH nocTym). /laHHBIA mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B manHOM paszmene MOryT OBITh NPHBEIEHBI PECYpPCHl (CCBUIKM HA CAMTHI), HA KOTOPBIX
MOYKHO HaWTH IMOJIE3HYIO JJIs Kypca HH(OpMAIHIo, B T.4. CTATUCTUYECKHE WU CIIPABOYHBIE JIaH-
HbIE, YIeOHbIE MaTepUabl, OH-JIAWH KYPCHI U T.1.

Ta6auua 10 - [Tepevyens coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX H
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue npogeccuo- JlocTyn K pecypcy (YAaJeHHBIIi J0CTyI ¢
HAJILHOM 0a3bl JaHHBIX, HH- yI K pecypey Ly AoeTyI €
Ne . yKa3aHHeM CCHLIKH/I0CTYN U3 JOKAJIbHOI
(popManMOHHO-CIIPABOYHOI CH-
ceTH YHMBEPCHUTETA)
CTeMbI
1 |2 3
1 | ba3a maHHBIX CTAaHIAPTOB H pe- https://www.gost.ru/portal/gost
rnmamentoB POCCTAHJIAPT //home/standarts
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[epeuenpb npodeccrnoHaIbHBIX 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 AJ15s1 UTHBAJIMAOB U JIUIL C OB3

B ta6nune 10 yka3aH nepedeHb 00pa30BaTEeIbHBIX PECYpPCOB, UMEIOIIHMX (OPMBI, aIanTH-
POBaHHBIE K OTPAaHUYCHHSIM UX 370POBbs, & TAKXKE CBEICHUS O HATMYHUH CIICIUATBHBIX TEXHHUYE-
CKUX CpelICTB OOyUYeHHsI KOJUIGKTUBHOTO M HMHIMBHIYaJbHOTO MOJb30BaHWsA. [Ipu 3amosHeHnH
TaOJIMIBI MOKET OBITh WCIOJIb30BaHA HH(pOpMAIUs, pa3MeIleHHas B mojpasnuene «JloctymHas
cpenay» crernuanu3upoBaHHoro pasnena caiita HI'TY «CBenenust 06 oOpa3oBaTenbHOI opraHusa-
um»https://www.nntu.ru/sveden/accenv/

Tabnuua 10 - O6pazoBaTenbHBIE pecypChl A HHBAIUIO0B 1 jui] ¢ OB3

Ne Ilepeyennb o0pa3oBaTeIbLHBIX CaeleHNs 0 HAJTUYUM CHIENUATBHBIX
pecypcoB, NpHCcnocodIeHHbIX TEeXHHYECKHUX CPeJACTB 00y4eHHs KOJI-
JJISl MCIT0JIb30BAHUA HHBAJIH- JIEKTUBHOT'0 U MHIAMBHUAYAJIbHOI0
aamMu u gunamua ¢ OB3 10J1b30BaHUS
1 OBC «KoHCYNIbTaHT CTyI€HTa» 03BYUYKa KHHT U YBeJIHYeHUE mpudTa
SEC «Tarby CIIelMaIbHOE MOOUILHOE I}pI/IJIO)KeHI/Ie -
2 CHUHTE3aTOpP PeUH, KOTOPBIH BOCTIPOU3BO-
JIAT TEKCTHI KHUT ¥ MCHIO HaBUTAIUU
3 ObC «Opaiity BEPCUS TSI CIIA00BUISATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO JUCHUIIJIMHE

VYyeOHble ayIUTOPUM AJSL MPOBEACHUS 3aHATUN MO JUCLHUIUIMHE, OCHAIIEHbI 000pYJOBaHUEM U
TEXHUYECKUMHU CPEJCTBAMH 00Yy4EHUS
B Tabnuue 11 nepeuncneHs:

- y4eOHbIe ayJUTOPUH JUTSI TPOBEACHUS YIEOHBIX 3aHSATHI, OCHAIIEHHBIE 000PYIOBaHHEM
U TEXHUYECKUMHM CPEJCTBAMU O0YUEHUS;

-TIIOMEIIEHHS 111 CAMOCTOATENBHON PadOThI 00YJaIONINXCsl, KOTOPBIE JODKHBI OCHAIICHBI
KOMITbIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «HTepHeT» 1 obecreueHnem
JIOCTYTIa B 3JIEKTPOHHYIO, HH(GOPMAIIMOHHO-00pa3oBarenbuyto cpeny HI'TVY.

Tabmuua 11 - OcHaEeHHOCTh ayAUTOPUI U MMOMELIEHUH ISl CAMOCTOATENbHOM paboThI CTy IeH-
TOB MO JUCHUILINHE
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HaumenoBanue
ayJAUTOPHI U IIOMe-
IIEHH 1JII CAMOCTO-
SITeJIbHOI paboThI

OcHaleHHOCTh Ay AU TO-
pHii IOMeELIeHH U ToMe-
IIEeHMI 1JI CAMOCTO%-
TeJbHOI padoThl

IlepeveHb JHIIEH3NOHHOTO MPOTPaAMM-
HOI'0 o0ecrneYeHmsl.
PeKkBH3UTHI MOATBEPKIAIOIIET0 TOKY-
MEHTA

3306a

MynpTuMenuitHas ayau-
Topus (11 TIPOBEIEHUS
3aHATUH JEKIIMOHHOTO H
CEMUHAPCKOT0 THIIA,
TPYIIIOBBIX U WHJUBHU-
IyallbHBIX ~ KOHCYJIbTa-
OHUM, TEKyIEero KOH-
TPOJIE U TPOMEXKYTOU-
HOM arrecrammu) (Ka-
denpa «Meramtypruye-
CKHE TEXHOJIOTHH U 000-

1. Jocka mapkepHas;

2. Jlocka UHTEpaKTUBHAS;

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. PabGouee MecTo mpernogaBa-
TEJIS.

MicrosoftOfice 2007 RussianAcademic OPEN
NoLevel; Homep nunensun 44804588; nmara
Beimaum 15.11.2008; aBTOpM3AIMOHHEIN HO-
Mep mnen3uarta 64795440Z7ZE1011.

- LVMFlow 4.5r5, nunensus Ne§8200.G54

- Adem; porosop Nel21-260 ot 21.09.2012;
KJIFOY 3ammuThI 3689 ot 26.04.2012.
[IpenocraBnsiemoe OY Ha 0e3BO3ME3HON OC-
HOBE B YUCOHBIX IIETIAX:

- InvetnorProfessional 2021; s/n 570-
65042789 omHOIIOIB30BATENbCKAS JIMIICH3US
JUISE 00pa30BaTENIbHBIX YUYPEKICHUN Ha He-

pymoBanue»), 603155, | 7. PaGodee mecTo CTyaeHTa - CKOJIBKO pabounx MECT:
Hwkeropockast 00- | 24 uen. http://www.autodesk.com/education/free-
nacth, T. Hwkanii Hos- software/inventor-professional;
ropom, yJ1. MuHuHa, 10M - PDM STEP Suite 5.405 free license:
28a, xopr. 3 http://pss.cals.ru;

- STOR M3 demo.
3204 1. Jocka MenoBas; MicrosoftOfice 2007 Russian-
MynbTuMenuitHas ayan- | 2. DKpaH HACTCHHBIN; AcademicOPENNoLevel;,  HomepiuieH31H

Topus (11 MPOBENEHUS
71a00paTOPHBIX padoT W
CEMHUHAPCKOTO THUTIA,
TPYNIOBBIX U WHIUBU-
IyanbHBIX  KOHCYJbTa-
UUM, TEKyLIero KOH-
TPOJS W TPOMEXKYTOU-
HOM arrecranum) (Ka-
denapa «Meramryprude-
CKH€ TEXHOJOTHH U 000-
pynoBanue»), 603155,
Hwxeropockas 00-
jacth, T. Hmwkunit HoB-
ropo/, yi. MuHuHa, 10M
28a, kopm. 3

3. MyapTUMeIUIHBIN MpOEeK-
Top (BenQ);

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

5. Pabouee mecto mpemnozasa-
TeIs

6. PaGodee mecTo cTyaeHra -
12 yemn.

7. bubnuoTeka xadenpsl.

8. YueOunlii crenny «MuHe-
panb

9. YuebOuble KoIeKnun «Mu-
HEpasbl U TOPHBIE TIOPOJIBD»

44804588; narapbigaun 15.11.2008; aBTopu-
3allMOHHBITHOMEPIULIEH3MATA
64795440ZZE1011.

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

- SIKE.Kouctpyxkius JICIT retail;

- SIKE.Konctpykiust ATIK retail.

10. METOJAWYECKHUE PEKOMEHJIALIMY OBYUYAIOIIUMCS 110
OCBOEHMIO JUCLUILIUHBI

VYyeOHble ayTUTOPUM AJIS MPOBEACHUS 3aHATUN MO JUCLUIUIMHE ,0CHAIIEHbl 000pYJOBaHUEM U
TEXHUUYECKUMHU Cpe/IcTBaMu o0yueHus (Tabnuua 11)

Ta6muma 11 - OcHaEHHOCTh ayTUTOPUA U TTIOMEIICHUH Ui CAMOCTOATEIIbHONW paOOThI CTY/ICH-
TOB IO JUCHUIIJINHE
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10.1. O0mue MeToANYECKHE PEKOMEHAALMH /ISl 00y4aIOIIHXCHA M0 0CBOEHUIO
AUCHMILIAHBI, 00pa3oBaTe/IbHbIC TEXHOJOTHU

JlMcuuIuInHA peanu3yeTcs MOCPEACTBOM MPOBEACHHSI KOHTAKTHONH paboThl ¢ 00ydJarouu-
MHUCSI(BKJIFOYAsl IPOBEIEHUE TEKYLIET0 KOHTPOJISI yCIIEBAEMOCTH), CAMOCTOATENBbHOM paboThl 00Yy-
YAIOIIMXCS U IPOMEKYTOUHOM aTTECTALlUU.

KonrtakTHas pabora MOXeT ObITh ayIUTOPHOM, BHEAYIUTOPHOM, a TakKe MPOBOJAUTHCS B
AIIEKTPOHHON MH(MOpMaIMOHHO-00pa3oBaTenbHOi cpene yHuBepcurera (naiee - DMOC). B ciy-
yae MPOBEJICHUS YaCTH KOHTAKTHON paboThl no aucruiuinHe B DMMOC (B COOTBETCTBUU C pacIu-
CaHMEM YU4eOHBIX 3aHATHUH), TPYIAOEMKOCTh KOHTaKTHOH padora B DMMOC >KBUBaNIEHTHA ayAUTOP-
HOM pabore.

[IpenogaBanue TUCHUIUIMHBI BEAETCSA C IPUMEHEHUEM CIIEAYIOIUX BUI0B 00pa3oBaTeib-
HBIX TEXHOJIOTHIA:

- UHTEPaKTUBHBIE TEXHOJIOTHUH;

- Pa3HOYpPOBHEBBIE 334 U 3a/laHMS;

- cobeceioBaHue.

Jlisl OLIeHKH 3HAHUHM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLIUU IO
JUCLUIUIMHE IPENnoAaBaTelb MOXKET NPUMEHATh OaJllIbHO-PEHTHHIOBYIO CHUCTEMY KOHTPOJS U
OLIEHKY YCIIEBAEMOCTH CTYIEHTOB.

[To uroram Tekymiel ycrieBaeMOCTH CTYIEHTY MOKET OBbITh BBICTABJIICHA OIEHKA IO IpO-
MEXYTOUYHOM aTTecTalud B COOTBETCTBMHU 3a HaOpaHHbIMU 3a ceMmecTp Oayutamu.CTyaeHTawm,
HaOpaBLIMM B XOJ€ TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH MO aAucuuiuinHe oT 61 no 100 GamnoB u
BBINOJIHUBIIMM BCe 0053aTeNIbHbIE BUbI 3aIUIAHUPOBAHHbBIX YUEOHBIX 3aHATHH, [0 PEIIEHUIO Tpe-
nojasaressi 0e3 MPOXOXKIEHHs MPOMEKYTOYHON aTTECTallid BBICTABIISICTCS OIEHKA B COOTBET-
CTBHMHM CO LIKAJION OLIEHKU PE3YJIbTaTOB OCBOCHMS JUCLUIUINHBL.

PesyabraT 00yuenus cunraercsi cpOPMHPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIepKaHUe Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceJOBAHUAX CTYACHT
MCYEPIBIBAIOIIE, TOCIEI0BATENIHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepuai; CBOOOJHO
CHpaBJIsIeTCs ¢ 33Ja4yaMM, BOIIPOCAMM M JPYTUMH BUJAaMM 33JaHUM, UCIONb3YeT B OTBETE JOMOJI-
HUTEJIbHBIN MaTepuan. Bece nmpenycMoTpenHble pabouell yueOHON MporpaMMoil 3ajaHus BbIIOJI-
HEHbI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSAMH, CTYIEHT CIIOCOOEH aHAJIM3UPOBATh 110-
Jy4eHHbIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSTEIIbHOCTh NP BHIMOJIHEHUN 33aJaHUM.

PesynbraT 00y4yeHusi cuntaercsi cCpOPpMHPOBAHHBIM HA NTOPOrOBOM YPOBHE, €CIIH TEO-
peTHYecKoe co/iep KaHne Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX coOeceoBaHUAX CTYAEHT MO-
CJIeZIOBATENIbHO, YETKO U JIOTHUECKU CTPOMHO M3NlaraeT yueOHbII MaTepHal; cripaBisieTcs C 3aj1a-
yamH, BOIpOCaMH U JAPYTMMHU BUJAMH 3a/laHui, TpeOyIOIMX NPUMEHEHUs 3HaHUM; BCe IMpeny-
CMOTpEHHBbIe pabouel yuyeOHOM mporpamMMmoil 3a/laHus BBIIOJIHEHBI B COOTBETCTBHM C YCTaHOB-
JICHHBIMU TPEOOBAaHUSAMH, CTYJEHT CIIOCOOEH aHAIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThI; POSBIS-
€T CaMOCTOATEIbHOCTb IIPH BBINIOJHEHUH 3a1aHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIM CTY/IEHT IPH BBINOJIHEHUN
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIMyCKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBINIOJIHSAET 33JaHUsI, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBINMOJIHEHHBIX 33JJaHUH HE COOTBETCTBYET YCTAaHOBJIEHHBIM TPEOOBAaHMIM, KauyeCTBO MX
BBITIOJTHEHUS OIIEHEHO YMCJIOM OaJjuloB HMXKE TPEX IO OLEHOYHOW CHUCTEME, UYTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToanueckue yKa3anus JUisl 3aHATHI JeKIMOHHOT0 TUIIA
JIeKIMOHHBIN Kypc MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro UIaHa. B Xo/e IEeKIIMOHHBIX 3aHATHI pacKpbIBaroTcs 0a30BbIe BOMPOCHI B PAMKax
Kaxaou Tembl aucuuiuiMHbl (Tabmuua 4). O603Hayar0TCs KIIOUYEBbIE acEeKThl TEM, a TaKXkKe Jie-
Jal0TCs aKLEHTH Ha HanboJiee CI0KHbIE U BayKHBIE TOJI0XKEHUS U3y4yaeMoro mMarepuaina. Matepu-
QITBI JIGKIIAHN SIBIISTIOTCSI OTIOPHOW OCHOBOM ISl TOATOTOBKH OOYYAIOMIMXCS K MPAKTHYECKUM 3aHsI-
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TUSM/ITa00paTOPHBIM paboTaM M BBIOJHEHUS 33/IaHUI CaMOCTOSTENIbHON paboThl, @ TaKXkKe K Me-
POTIPUSATHAM TEKYLIETO KOHTPOJIS YCTIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTal[uy 110 AUCLUUIIIHHE.
10.3. MeToanuyeckne yKa3aHus M0 0CBOEHUIO TUCIUIIHHBI HA J1a00pPaTOPHBIX padoTax

[ToAroToBKy K KaxKao J1abopaTOpHOU paboTe CTYACHT JIOJDKEH HayaTh C 03HAKOMJICHHUS C
IJIAHOM 3aHATHS, KOTOPBIM OTPAXKAET COAECPIKAHUE MPEIJI0KEHHON TeMbl. Kaxxaas BhINOJIHEHHAS
paboTa ¢ 0pOPMIICHHBIM OTYETOM U TOJUICKUT 3alUTE y MpernogaBaTes.

[Tpu oueHnBaHNM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

- Ka4eCTBO BBINOJIHEHUS dKCIEPUMEHTAIbHO-IIPAKTUYECKON YyacTu paboThl U CTEMEHb CO-

OTBETCTBHS PE3YJIbTATOB pAOOTHI 3aIaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMJICHHS OTYeTa Mo padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI MPH 3aITUTE PAOOTHI.

10.4. MeToan4yecKue YKa3aHUs MO0 OCBOCHHIO TUCHMILUIMHBI HA MPAKTHYECKUX 3aHATHAX

[TpakTudeckue 3aHITHS MPEICTABIISIIOT COOON AETaTN3aIUI0 JICKIIHOHHOTO TEOPETHIECKO-
ro mMarepuala, MpOBOAATCS B LEISIX 3aKpEIUICHUs] Kypca M OXBaThIBAE€T BCE OCHOBHBIC pPa3JIEeIbl.
OcHoBHOIi (OopMOH TIPOBEJCHNUS NMPAKTUUYECKUX 3aHATHH sBIseTCs 0OCyXIeHHe Hauboiee mpo-
OJIEMHBIX U CJIOKHBIX BOIIPOCOB MO OTAEIBHBIM T€MaM, a TaK)Ke pelIeHue 3a1ad 1 paz0op npume-
POB B ayJAMTOPHBIX YCIOBHUSX.

[IpakTuueckue 3aHATH 00yJaromMXcsi 00eCIeUYnBaOT:

- MPOBEPKY M YTOUHEHUE 3HAHUH, ITOJTYICHHBIX Ha JICKIIHSIX;

- MOJIy4€HHE YMEHUN U HaBBIKOB COCTABIICHUS JOKIAIO0B U COOOIIEHUH, 00CYKICHUS BO-
MIPOCOB I10 y4eOHOMY MaTepuaiy,

- TIOJIBEJICHUE UTOTOB 3aHITHI IO PEUTHHTOBOI CHUCTEME, COIVIACHO TEXHOJOTHYECKON Ka-
pe AUCIUTITUHBI.

10.5. Meroan4yeckue yKa3aHus 10 CAMOCTOSATEJIbHOM padoTe 00y4arOIIUXCst

CamocrosiTenbHas paboTa o0ecreurnBaeT MOArOTOBKY OOYyYaromerocss K ayIuTOpPHbIM 3a-
HATUSM U MEPONPUATUSAM TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOM aTTeCTallMd MO H3ydaeMoi
JTUCUUIITHHE. Pe3yabTaThl 3TON MOATOTOBKU MPOSIBIISIIOTCS B aKTUBHOCTH OOYYAIOIIETOCS Ha 3aH -
TUSX U B KQUECTBE BBINOJIHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIEro KOHTPOJIS.

[Ipu BBIIONTHEHUHW 3alaHUM IJII CAMOCTOSITEILHOM PabOThl peKOMEHAYyeTCs MpopadboTka
MaTepuasoB JEKIUN MO KaKIOW MPOUICHHON TeMe, a TaKkKe W3yYeHHe PEKOMEHIYyeMOW JIuTepa-
TYypHl, IIpesicTaBiIeHHON B Paznene 6.

B mpouiecce camoctosiTenbHON pabOTHI MPU U3YUYEHUU JUCIMILTUHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMITBIOTEPE B CIEHHMAIM3UPOBAHHBIX AYIUTOPHUSIX JII CAMOCTOSTEIHLHON pPaboThI
(ykazano B Tabmuue 11). B ayautopusx UMeeTCsl JIOCTYN dYepe3 HH(POPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHEeT» K AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QMOC) u sanektporHoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACITIONATAIOTCSl yuyeOHbIe U y4eOHO-METOIUUECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOATEIHHON PabOThI MPU U3YUYEHUU AUCIUILTHHBL.

11. OHEHOYHBIE CPEJCTBA JJI151 KOHTPOJISI OCBOEHMSI
JUCHUTILINHBI

TunoBbie KOHTPOJIbHbIE 32IaHUS UJIM UHbIE MAaTepPHAaJIbl, HEOOX0MMbIE 1JIs1 OLlEeHKHU
3HAHMi, yMEHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

JUist TeKyIiero KOHTPOJIS 3HAHUHM CTYAEHTOB IO AUCUUIUIMHE MPOBOIUTCS KOMILJIEKCHASA
OlleHKA 3HAHMIA, BKITFOYAOIas .
- IPOBE/IEHUE KOHTPOJIbHBIX paboT;
- BOIIPOCHI IO JJAOOpaTOpHBIM paboTaM;
- TECTUPOBAHUE 110 Pa3IMYHBIM pa3zesiaM Kypca
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- 3a4€T

TunoBble MaTepuaJIbl VISl OLCHMBAHUSA 3HAHMM (3a4eT):
. [loHsITHE «KPHUCTATUD» U «KPUCTALIIMUYECKOE BEIIECTBOY.
. SIBnenne nzomopduszma u nonuMoppusMa B KpUCTaIIaX.
. PactipocTpaHeHHOCTh KPUCTANTNYECKUX BEUIECTB B IPUPO/IE.
. YcroBHst BOBHUKHOBEHUSI KpHCTAILIA.
. Businue ckopoctu pocra rpaHeit Ha ¢opMy KpHcTasia.
. Teopuu pocTta KpUCTaIUIOB.
. Iyt 06pa3zoBaHusl KPUCTAIIIOB.
. PacTBOpeHue u pereHepanus KpUCTaJIOB.
. [IpocTpancTBeHHAs KpUCTAIIMYECKAsl PEIIETKA U AJIEMEHTHI €€ CTPOSHUSI.
10. II1OTHOCT YIIAKOBKHM aTOMOB U HOHOB
11TIoHATHAM «MHUHEpAID», «MUHEPATILHBIA BUI, «POJI», «Pa3HOBUIHOCTDY.
12. Tlonumopdusm u noauMopHbIe MOIUPHUKAITNA
13. OxapaktepusyiiTe MOHATHUS «TC€HE3UCH, «IlapareHe3ncy, «accolualrs MUHEPAJIOBy, «apare-
HETHYECKasi aCCOLUAIISI MUHEPAJIOB.
14. TIponecchl MUHEPATO0OpA30BAHMS. .
15. Knaccudukaruro u o0miast XapakTepUCTHKA MPOLECCOB MHHEPAI000pa30BaHuU.
16. Knaccudukanuio MarMaTH4eCKUX IPOIECCOB MUHEPaTI000pa30BaHUs
17. Pons TeMmiepaTypsl ¥ JaBJICHUS IPU KPUCTAJUTM3ALUN MarMbl.
18. xapaKTepuCTHKYy F'MAPOTEPMAIBHBIX MIPOLIECCOB MUHEPAIO00pa30BaHMUsI.
19. Oxapakrepusyiite MOP(OIOTHIO THIPOTEPMATHLHBIX 00Pa30BAHMIA.
20. DK30reHHBIX MPOIIECCOB MUHEPATIO00pa30BaHUS.
21. OxapakTepusyiTe Kiacc MuHepaioB «CaMOpOIHBIC JJIEMEHTBD.
22. OxapakTepusyite kinacc MmuHepanoB «Cynbpuab?
23. OxapakTepu3yiite kinacc MuHepaiaoB «Cynbdarsl
24. OxapakTepusyiTe Kinacc MuHepanoB «KapOoHaTsl
25. OxapakTepu3yiTe K1acc MUHEPaIoB «l aJou .
26. OxapaxTepu3syiirte kinacc MuHepasoB «Pocdatbi».
27. OxapakTepusyiTe Kiacc MUHEpaaoB « OKUCITBI U THIPOOKUCITBD.
28. JlaliTe 00MIyI0 XapaKTepUCTUKY Kacca MUHEpalloB «CHIIMKATHI M aTFOMOCHIINKATHIY.

O 00 1 N DN K W —

Tunosbie MaTepHaJIbI VI OLCHUBAHUSA YMEHUH
. Kak onpenenuts, nMeeTcs n B KpUCTAJLIE LIEHTP CUMMETpUn?
. Kakue ocu cumMmeTpun MOTyT CyleCcTBOBaTh B KpUCTaLIax?
. Kakue npoctbie popMBbI CyIIECTBYIOT B KPUCTAJUIAX HU3LIMX CUHTOHUH?
. Kakue npocteie (hopMbl UMEIOTCS B KpUCTAIaX CPEAHUX CUHTOHUH?
. HazoBuTe npocTsie popMbl KyOMUECKOWH CHHTOHUU.
. Pu3nyecKue CBOWCTBA KPUCTAIIIIOB?
. OcHoOBHBIE (PU3HUYECKHE CBOMCTBA MUHEPAJIOB.
. Kakue meroas! CynecTByIOT [l ONPEAENICHNs TBEPAOCTH B KpUCTAIIaX?
. Kakue nioTHOCTH UMEIOT MUHEpaibl?
10. Kak onienuBaercs cnaiiHocts? Illkana cnaitHOCTH.
11. KakuMm ObIBacT M3710M MHUHEPATIOB?
12. Kak pa3nuyarotcs MuHepaisl o 6secky? [IpuBeaure npumepsl.
13. Yro Ha3pIBaeTCs MUHEPAIbHBIM arperarom?
14. Kakue cymecTByroT arperaTsl MUHEPaIoB?
Tunosblie MaTepuasbl 1J1s1 OleHUBAHUS HABBIKOB:
1. OcHOBHBIE CBOWMCTBA KPUCTAJIIIOB?
2. DNeMeHTBl CHMMETPUH KPUCTAILIOB.

O 00 1N DN K~ W —

25



3. CHHIOHHU U KaTETOPHUH.

4. IIpocTeie GOpMBI KPUCTAIIIOB, X KpUCTAILTOTpaduueckue GopMybl.

5. Ha3oBute BaxxHEHIIME CBOMCTBA KPUCTAIUINYECKUX BEILIECTB.

6. Uto Ha3pIBaeTCs rpaHbio, peOpOM U BEPIIMHON B KpHUCTAILIE?

7. YUto Takoe cumMmetpusi kpuctamuioB? Kakue Brl 3HaeTe 351eMEHTBI CUMMETPUU?
8. Uro Takoe cCUHroHus?

9. Kakue cymecTBytoT cMHroHMM? X XapakTepucTukKa.

10. Yro Takoe npoctas hopma 1 KOMOMHAIUs?

11. Kakue mpocTbie (popMbI Ha3bIBAIOTCS OTKPHITHIMU U KAKUE 3aKPBITHIMH?
12. Yto takoe nBorinuku? [lpuBenure npumepsl.

13. MeTo1bI UCCIIEIOBAHUS KPUCTAILTHYECKOTO BelecTBa?

14. MeToibl BbIpallluBaHus KPUCTAIIIIOB?

15. Yro Takoe npy3a? [IpuBenure npumepsl?

16. YUto Takoe koHkpeuus u cekpeuns? [Ipupeaure npumepn?

17. Yro Takoe neHaput?

18. IIpuBeuTe MpUMeEphl HATEYHBIX (HOPM MHUHEPATIOB

Tunosble 3aJaHUA JIs1 JJA0OPATOPHBIX PadoT
1. DnemMeHTBl CUMMETPUHN KPUCTAILIOB.
2. CHHIOHHMHU U KaTEerOpHH MPOCTHIX (OPM KPUCTAILIOB.
3. YcraHOBKa KpUCTAJUIOB, CUMBOJIBI M MHICKCHI TPaHEH KPUCTAILIOB.
4. ®u3znyecKue CBOMCTBA MUHEPAJIOB.
5. CamMOpOaHbIE AIEMEHTHI, CYIb(UIBI, OKCUIBI U THIPOOKCHIBL.
6. ['anounsl, kapboHaTHI, CynbdaThl, hocdarsl.
7. CunuKaTel OCTPOBHBIE, IIETIOUYEYHBIE, JICHTOYHBIE, CIIOMCTHIE U KapKacHEIE.
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PELHHEH3UA

Ha paGouyio nporpammy aucuumnnbl « MUHEPAJIOTrus U KpucTauiorpagus»
OII BO no nanpasJiennio 22.03.02 Meraniayprus
npoduis «Ilpouecchbl u arperaTsl MeTAJITYPrUm»
(kBasu@puKanus BHIMYCKHUKA — 0aKaJIaBp)

XapueBbiM Pycnanom MuxaitnoBuueM, riaaBHbIM Metauiyprom AO TIKO «TermmooOMeHHHK»
(layee Mo TEKCTY PELCH3EHT), IPOBe/IeHa peleH3 s pabodel mporpaMMbl JUCIUIUTMHEL « MuHepa-
Jorust u kpuctauiorpagus» OIl BO mo nanpaenenunio 22.03.02 «Mertajnyprus», npoduib
«IIpoueccsl 1 arperatbl MeTANITYprun» (6akanaspuar) pazpadorantoit B PI'bOY BO «Huxero-
POJICKUI TOCYapCTBEHHBIN TeXHUYECKU yHUBepcuTeT uMenu P.E. AnekceeBay, Ha kadenpe «Me-
TaJUTypru4ecKue TEXHOJIOTHH U 000pynoBaHue» (pa3padoruuk — benses C.B.. K.T.H., AOIEHT).

PaccmoTtpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTEpHUalibl, PELICH3EHT MPHILET K CIETYIOIIUM
BBIBOJIAM:

[Iporpamma cootBercTByeT TpeboBanusm OI'OC BO mo nHanparnennio 22.03.02 «Mertajnyp-
rus». [Iporpamma conep>xuT Bce OCHOBHBIE pa3/ieibl, COOTBETCTBYET TPEOOBAaHUIM K HOPMATHUBHO-
MeTonudyeckuM Jokymentam. [Ipencrasnennas B [Iporpamme akmyansnocms yaeOHONM TUCUIUTIIN-
Hbl B pamkax peanuzanuu OITOIT BO He noiesxuT COMHEHHIO — IUCHUIUIMHA OTHOCUTCS K BapHua-
THUBHOM YacTu y4eOHoro 1ukia — b1.

[Ipencrasnennsie B [Iporpamme yenu mucHUILIUHBI COOTBETCTBYIOT TpeboBanusiMm O@I'OCBO
HanpasieHus 22.03.02 «Merauryprus».

B coorBerctBuum ¢ IIporpammoii 3a nucuuiuinHon «MuHepasaorust ¥ Kpucraaiorpagus» 3akpen-
neHa komnemenyuu OIIK 2, OIIK 7. lucturuivna u npencrasinenHas [Iporpamma crocoOHbI pe-
aJIM30BaTh €€ B OOBSABICHHBIX TPEOOBAHUSX.

Pe3ynvmamul 00yuenus, npencraBieHnble B [I[porpamme B KaTeropusix 3HaTh, YMETb, BIAJETh
COOTBETCTBYIOT CHEIHM(PHUKE U CONEPKAHUIO TUCIHUIUTHHBI U IEMOHCTPUPYIOT BO3MOKHOCTD ITOJTY-
YeHHUsI 3asIBJICHHBIX PE3YJIbTATOB.

OObmas Tpya0€MKOCTh NUCUUIUIMHBI «MHUHepasoruss M KpucTaajiorpagus cocTaBiser 3
3auérHble enuHuIel (108 vaca). Mndopmanus o B3aMMOCBA3M U3y4aeMbIX JUCIHILIAH U BOIPOCAM
UCKJIIOYEHHS 1yOJIUpPOBaHUS B COACPNKAHUM JTUCLUUIUIMH COOTBETCTBYET JIeWCTBUTENbHOCTH. [uc-
uumianHa «MuHepaJioruss W Kpucrawiorpadus» B3auMOCBs3aHa C JAPYTUMHU JAUCHUIUIMHAMHA
OIIOIT BO u Yuebnoro mnana no HampasieHuio 22.03.02 «Metaryprusi» 1 BO3MOKHOCTb J1y0-
JIMPOBAHUS B COJIEPIKAHUU OTCYTCTBYET.

[Ipencrasnennas I[IporpamMmma mpeanoaraeT UCMoJb30BaHUE COBPEMEHHBIX 00pa30BaTeIbHbIX TEX-
HOJIOTUM, UCTIONB3yEMbIE NP peaTu3allii pa3Iu4HbIX BUJOB yueOHOU paboThl. Popmbl 00pa3oBa-
TEJIbHBIX TEXHOJIOIUH COOTBETCTBYIOT CELU(UKE AUCIUTITUHBI.

[IporpamMma nucuuruivebl «MuHepandorus M Kpucrauiorpapus» npeanonaraer He meHee 20%
3aHATUN B UHTEPAKTUBHOU dopMe.

Bunel, cogepxanue U TpyJOEMKOCTbh CaMOCTOSITENIbHOM padOTHI CTY/IEHTOB, IPEICTaBICHHbBIE B
ITporpamme, COOTBETCTBYIOT TPeOOBAHUAM K MOJTOTOBKE BBITYCKHUKOB, conepxkamumcs Bo PI'OC
BO nanpasnenus 22.03.02 «Meranayprus».

IIpencraBnenHsle U onucanuble B IIporpamMMe Gopmbl Tekyliel OLeHKH 3HaHUM (YCTHBIN U MHUCh-
MEHHBIN OIpocC, pelieHne Kenc-3a1a4d u Ap.), COOTBETCTBYIOT clieu(prKe AUCIMILIUHBI U TpeOoBa-
HUSM K BBIITYCKHUKAM.

dopma NMPOMEKYTOYHOIO KOHTPOJIS 3HAHUH CTYJEHTOB, IpeaycMoTpeHHas [Iporpammoi, - sk3a-
MEH, YTO COOTBETCTBYET CTaTyCy AMCIUIUIMHBI, KaK TUCIHMIUIMHBI BAPHATUBHOW YacTH y4eOHOTO
nukiaa — b1 ®I'OC BO namnpasnenns 22.03.02 «Meraryprus.

Hopwmpbl onieHkn 3HaHWi, NpeacTaBieHHbIe B [IporpaMMe, COOTBETCTBYIOT CHEIM(HUKE TUCITH-
IUTMHBI U TPEOOBAHUSIM K BBIITYCKHHKAM.

Y4eOHO-MeToIn4IecKoe o0ecrieueHne TUCIUIUTNHBI IPECTaBICHO: OCHOBHOM INTEpaTypoil — 3

UCTOYHHUKA (06a30Bble y4E€OHUKHU), TOTOJIHUTENLHON JIUTEPAaTypoil — 2 HAUMEHOBAHUS, ePHOANYE-
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CKUMH U3JaHUSMH — 2, HCTOYHUKOB CO CCBUIKOM Ha 3JIEKTPOHHBIE pecypcbl, UTHTepHEeT-pecypchl — 4
u cootBeTcTBYeT TpeboBanusiM ®I'OCBO nampasnenus 22.03.02 «MeTaLutyprus».

MaTepHaﬂbHO-TeXHquCKOG 06ecnequI/Ie AUCHUIITIMHBI COOTBCTCTBYCT CHCI_[I/I(bI/IKC AUCHU-
winHbl «MuHepagoruss U Kpucrajaiorpagus» U obOecreynBaeT HCIOJIb30BAHUE COBPEMEHHBIX
06p3,30BaTeJIbHBIX, B TOM YHUCJIC MHTCPAKTHBHBLIX MCTOIOB 06yqu1/1;1.

MeToauyeckiue peKOMEHAIUU CTyJeHTaM U METOJWYECKHE PEKOMEHJIAlUU MPEenoaBaTesaM
0 OpraHu3alunu 06yqu1/1;1 Mo AMCHUINIMHE OAa0T MPEACTAaBICHHUE O CHCL[I/I(I)I/IKC O6y‘-IeHI/I$I 1o AucC-
nuruinHe « MuHepaJorust M Kpucrauiorpagus»

OBILIHME BbBIBO/JAbI

Ha ocHOBaHuM NpOBEAECHHON PELIEH3UHU MOXKHO C/IEaTh 3aKJIIOUEHHUE, YTO XapaKTep, CTPYKTypa U
cojepkaHue paboueld mporpaMMmbl TUCHHUIUIMHBI « MuHepaJjiorus u kpucrasiaorpagus» OIIOII
BO o nampasnenuio 22.03.02 «Mertasutyprusi», npoduis «IIpomeccs u arperatsl METaJLTyprim»
(kBanmuukanys BeIMYCKHUKA — OakayiaBp), paspadoranHas benseBsim Cepreem BrnagumupoBudem,
K.T.H., JOIEHTOM, cooTBeTcTBYeT TpeboBanusM O®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM 3KOHOMH-
KM, PbIHKA TPYZAa U MO3BOJIUT IpU €€ pealu3aluy YCHEeIHO o0ecnednTh (JOpMUPOBAHHE 3asiBICH-
HBIX KOMIIETEHIUM.

Peuensenr:

XapueB P.M., rnaBusriii metamurypr AO T1IKO «TemnooOMeHHUK

«20» mapta 2025 1.
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