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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Henp qucuumumnel «Kpucramiorpadus» - GopMUpOBaHUE y CTYJCHTOB 3HAHHHA O MOP-
¢dosoruy, BHyTpEHHEM CTPOCHUU U CBOWCTBAX KPUCTAJIOB M MHUHEPAJIOB U MPUMEHEHHE ATHUX
3HaHUH B PELICHWHU MPUKIATHBIX 33/1a4 B 00JACTH POCTa KPUCTAJUIOB MOMOIIBIO COBPEMEHHOM
anmnaparypbsl 1 MH(OOPMALIMOHHBIX TEXHOJOTHH C UCHOJIb30BAaHUEM HOBEHILEr0 POCCHICKOTO U
3apy0eKHOTO OTIBITA.

1.2 3agauu M CHUILIUHEL.

a) OCBOEHHE 3aKOHOB CUMMETPHH KPUCTAJUIOB HA IPUMEPE UACATM3UPOBAHHBIX MO/IEJIEH;
OINKCAaHKUE pEeaTbHBIX MPUPOAHBIX KPUCTAJUIOB C MOMOIIBIO 3aKOHOB KpHCTawiorpaduu, mocra-
HOBKAa KOHKPETHBIX 3a[ay Hay4YHbIX MCCJIEIOBAHUN B 00JIACTH POCTAa KPUCTAJUIOB U PEIIEHUE UX
C TOMOUIBIO COBPEMEHHOH ammapaTypbl ¥ WH(GOPMALMOHHBIX TEXHOJOTHHA C HCHOJIb30BAHUEM
HOBEHIIEr0 POCCUHCKOT0 U 3apyOEKHOI0O OIIBITA,;

0) o3HakomyieHHE ¢ 0a30BBIMU TOHSATHSMH T'€OMETPHUYECKOW KpHcTamuiorpaduu, KpH-
CTAJUIOXUMUH U KPUCTAIIIO(DU3UKH;

B) 00y4YeHHE TpUeMaM HCCIIEAOBaHUS MOP(OIOTUN KPUCTAILIOB PA3IMYHBIX MUHEPAIOB
CO CIIOCOOHOCTBIO K U3MEHEHHUIO HAYYHOT0 Mo uiIst cBoel MpodecCHOHAIbHOMN 1A TeIbHOCTH.

1.3 MecTo AucHUIIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucummumna «Kpucramiorpadus» OTHOCUTCS K BapuatuBHOW dactu bioka 1 "lucru-
bl (Monynun)" yuebnoro miuana 03.04.02 dusuka npoduisa «Pu3nka KOHACHCUPOBAHHOTO
COCTOSIHUS BEILIECTBa» U OPUEHTHPOBAHA IPU MOJIrOTOBKE MArUCTPOB HAa ()OPMHUPOBAHHUE Y CTY-
JIEHTOB 3HaHUN 0 MOP(OIOTHH, BHYTPEHHEM CTPOCHHMH U CBOMCTBAX KPHUCTALIOB. J(McUUITIMHA
HAXOJUTCS B JIOTMYECKON U COJEpKATEIbHO-METOANYECKON B3aUMOCBSI3U C JPYTMMHU YacTAMU
OOII u 6a3upyeTcs Ha 3HAHUAX MO Kypcy oOmieil puzuku u xumun. V3ydeHue AUCHUIITUHBI
«Kpucramnorpapusi» Mo3BOISIET CTYAEHTY MOJYYUTh YIIIYOJICHHbIE 3HAHUS W HAaBBIKU JUIS
yCIIEMIHOM MpodecCHOHANBHOMN 1eATeNbHOCTH U (WIN) AJIS IPOJOJIKEHUS MPO(EeCCHOHATBHOTO
00pa3zoBaHus B aCIUPaHTYpeE.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUSs MO JMCHMILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMHU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM NPOTrPaMMBbl.

N3yueHne 1aHHOM yueOHOM TUCIMITIIMHBI HalpaBjieHo Ha (opMHUpOBaHUE Y 00ydato-
muxcs obuenpodeccnonaibHON 1 ipodeccronanproi kommnereHimi (OIMK-4; TIK-1)

No Wunekc | Coxepkanue komrie- | B pesynbrarte n3ydeHus: yueOHONU AMCHUILUIMHBI 00Y-
g, | KOMIe- | TeHIMH (nnm e€ ya- qaronyecs JOJKHbBI
" | TeHIMH CTH) 3HATh YMeETh BJIaJE€Th
1. | OIIK-4 | cmocoOHOCTRIO ajam- | MpOoCTeHIIHe UCIIOJIb30BATh MpeICTaBICHH-
TUPOBAThCA K W3Me- | THNBI KpHUCTajl- | crepeorpadu- eM 00 oOmacTu
HEHUIO HAy4YHOTO | JJMYECKUX  pe- | YeCKUe TMpPOeK- | IPUMEHEHHUS] U
npoduias CBOCH Mpo- | MIETOK W KaK MX | UM JJIA OMHCa- | Kpyre  3ajad,
(deccuoHanbHOM Jesi- | OMHCHIBATh, UC- | HUS (OPM KpH- | peliaeMbIX c
TEIbHOCTH,  COIIMO- | MOJNb3ysd TIOHS- | CTAJUIMYECKUX | IOMOILBIO  Me-
KYITbTYPHBIX U COIM- | TUS  IUJIOTHEW- | MHOTOTPAaHHU- | TOJOB HCCIEHO-
QIBHBIX YCJIOBHH Jes- | IIMX YIAKOBOK, | KOB W IPOBO- | BAHUS KPHUCTAJI-
TEIHHOCTH AHUOHHBIX TMO- | TUTh KPHUCTANI- | JUYECKOTO Be-
JUBJIPOB U KO- | JlorpaduyecKkue | mecTBa
OpJMHAIHOH- pacyeTrsl C HC-
HBIX YHCEeT M0JIb30BAHHUEM
JTUX MPOEKLHUN
2. | IIK-1 CITOCOOHOCTBIO CaMO- | OCHOBHBIE 3aKO- | ONPENeIsTh MIPEACTABICHU-




No WNunekc | Coneprkanue komre- | B pesynpraTe n3ydeHus yueOHOM TUCIUIUIUHEI 00Y-
LI KOMIIC- TCHIIUN (I/IJ'II/I e€ ua- qaroumuecsa AOJIKHbBI
TEHIHH CTH) 3HATh yMeTh BJIa/IeTh
CTOATCIIBHO CTaBUTb | HbI TCOMCTPUYUC- CUMMCTPUIO U €M O XapaKTepe
KOHKPETHBIC  3a7aydl | CKOW KpHCTaJI- KOMOWHAITHIO B3aMMOCBSI3U

HAy4YHBIX HCCIEIOBA-
HUW B obnactu Gusu-
KH U pemaTh uX C Io-
MOIIBIO COBPEMEHHOM
anmapatypel HW  HH-
(hopMaITMOHHBIX TEX-
HOJIOTHH C HCIIOJIB30-
BaHHEM  HOBEHUIIIETO
POCCHIICKOTO U 3apy-
OEKHOTO OIbITa

norpadumu, oc-
HOBHBIC TTOHS-
TUSL XUMHYe-
CKOU U (puzmye-
CKOM KpHCTaJI-
norpaduu, 0co-
OEHHOCTH MOD-
dosoruu Kpu-
CTaJUIOB

pOCTHIX (OpM
KaK Ha ujeau-
3UPOBAaHHBIX
MOJIETISIX, TaK U
Ha MPUPOTHBIX
KpHCTaJlIax

MEXKy XUMU-
YECKUMH H Pu-
3UYCCKUMU
CBOMCTBaMHU
KpPUCTAJLJIOB H
WX BHYTPEHHUM
CTPOCHUEM

2. CTpyKTYypa M coaep:KaHue THUCHUILINHBI.

2.1 PacnipeaesieHne TPY10€MKOCTH AUCUMILIMHBI IO BUIaM padoT.

Obmas Tpyno€MKOCTh TUCHUIUIMHBI COCTaBiIsAeT 2 3a4d.el. (72 Jaca), UX pacmpeeseHue

10 BUAAaM pabOT MPEACTABICHO B TaOJHIIe

(052 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
B

KonrakTHasi paGoTa, B TOM YHCIe: 16,2 16,2
AyIuTOpHBIE 3aHATHS (BCEro): 16 16
3aHTHS JTEKIIMOHHOTO THITA 8 8
JlaGopaTopHble 3aHATHS 8 8
3aHATHSI CEMUHAPCKOTro TUIA (CEMUHAPBI, paKTHYe-
CKHE 3aHSTHS) i i
HNuas koHTaKTHAas padora: 0,2 0,2
KonTpons camocrositensHoi pabotsl (KCP) - -
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA padoTa, B TOM YHce: 55,8 | 558
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 50 50
[ToaroToBka K TEKynieMy KOHTPOJIO 5,8 5,8
KonTpoJis: = =
IToaroroBka K 3K3aMeHy - -
O01mas Tpy10eMKOCTh 4ac. 72 72

B TOM 4HCJIe KOHTAKTHAsA 162 | 162

pabora

3a4. e/l 2 2




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenue BuioB ydeOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM AUCLHUILINHBI.
Paszpensl quciuiuivesl, n3ydaemsle B B cemectpe

Konngectso yacos
Ne HanmenoBaHnue pa3nenos Beero Ays;T()(;[;Haﬂ BHeayHHT(T)EHa’I peoe-
JI I13 JIP CP
1 2 3 4 3) 6 7
Tema 1. Beenenue. [Tousatue o
1.  |KpuUCTaJIIMYECKOM COCTOSIHUM Be- 18 2 - 2 14
LIECTBA.
2 Tema 2. I'eomerpuueckast Makpo- 18 5 _ 5 14
KpucTaiorpadus
3 Tema 3. I'eomerpuueckast MUKpO- 18 9 ) 5 14
KpHucTaiorpadus
Tewma 4. Di1eMeHTBI KpUCTAJLIO-
4. |xumuu u puznyeckor kpucramwio- | 17,8 2 - 2 13,8
rpaduun
Hmoeo no oucyunaune: 8 - 8 55,8
2.3 Coaep:xkaHue pa3iesioB JMCHUILIAHDBI:
2.3.1 3aHATHSA J1eKIMOHHOI0 THIIA.
HaunmenoBanue ®opwa Teky-
No Coneprkanue paszjena LIETO
pazznena
KOHTPOJISI
1 2 3 4
1. Crpoenue, cBoii-Tema 1. CTpoeHnue, cBOHCTBA H POCT KPUCTAJLIIOB Tect
cTBa U pocT Kpu-|1.1. IloHATHE O KpUCTAIIIMYECKOM COCTOSIHMM Bellle-
CTaJIJIOB ctBa. Pasnensl kpucramiorpapuu. ['eomerpuueckas
Makpo- U MUKpokpucramiorpadus. Kpucramioxumus.
dusnueckas kpucramiorpadpus. Kpucramiorenesuc
(reneruueckasi Kpuctautorpadusi).
1.2. Tunel ynopsAO4eHHOCTH YacTHUI] B CTPYKTypax
TBEPAbIX BeleCTB (OMMKHMM U JAIbHUN TOPSAIKH).
Kpucrannuueckoe 1 aMoppHOE COCTOSHUE BELIECTBA.
Kpucrannnueckue tena u ux crpoenue. [lonsitue npo-
CTPAHCTBEHHBIX M KPUCTAIIIMYECKUX PELIETOK. THIIbI
y3JI0B MPOCTPAHCTBEHHBIX PEIIETOK.
1.3. Baxwneiimme cBOHCTBa KpUCTAJUIOB (aHU3O0TPOII-
HOCTb, OJTHOPO/AHOCTb, CITIOCOOHOCTh CaMOOTPaHSTHCH,
MUHUMAJIBHBIN 3aHUMaeMblii 00beM). [ maBHBIE CBOW-
CTBa aMOP(HBIX TeJl.
1.4. Obpa3oBaHue KpUCTAUIOB. MeXaHU3MBI 3apOXK-
JIEHUS ¥ pocTa
2. I'eomerpryeckas | Tema 2. CuMMeTpHS U 3J1eMEHTbl CHMMETPHH KPH- Tect
MaKpOKpHCTaJIO- CTAJLJIOB
rpadus 2.1. Mopdonorus xpucraiioB. OOGiMK U radbutyc
KPUCTAJUIOB. 3aKOH TOCTOSIHCTBa yriioB (3akoH Cre-
Ho—JlomonocoBa—Pome ne Jluns). Ilonsitue o ronuo-
MeTtpud. [IpukiagHsle W OTpa)kaTenbHbIE TOHHOMET-
pbl. Cummerpust kpuctaynos. [loHsaTue o cummerpun




U CHUMMETPUYHBIX NpeoOpa3oBaHUSX IMPOCTPAHCTBA.
ToueuHble U TPAHCISALUOHHBIE JIEMEHTBl CHMMETPHH.
2.2. Toueunele 37meMeHTH cummeTpuu. I[lmockocTh
cumMerpuu. Llentp unsepcuu. IIpocTteie ocu cuMMmeT-
pun. VHBEpCHOHHBIE U 3€pKaJIbHO-IIOBOPOTHBIE OCH
cummeTpuu. BzaumosnelictBue (Cl10XKEHHUE) JIEMEHTOB
cummetrpuu. Teopema Oinepa. IIpoune TeopemMbl
CIIOKEHMSI, B TOM YHCJIE C 3€pPKaIbHO-IIOBOPOTHBIMU
OCSIMU.

I'eomeTpuueckas
MaKpOKpHUCTaJIIO-

rpadus

Tema 3. Knaccudgukanusi KpucTauioB U MPOCTHIE
$hopmbi

3.1. CuMMETpUYHO-paBHbIE U €IMHUYHBIC HalpabJe-
HUs. B3auMOOTHOIIEHNST €MHUYHBIX HalpaBJIeHUH ¢
dJIeMeHTaMu cUMMeTpud. CHHTOHMM W KaTeropuu
KpucTaiioB. BeiBog 32 BUIOB CUMMETpUH KpHCTa-
JUYECKMX MHOTOrpaHHUKOB. (003HAaueHUs BUJOB
CUMMETPUU C UCMOJIb30BAaHUEM MOJHBIX (OPMYNI U C
MOMOIIBIO  TTOPOXKIAIOIIUX DJIEMEHTOB CHMMETPHUHU
(cumBoutbl 'epmana—Morena u [llendauca).

3.2. Yuenne o ¢opme kpucramio. [Ipocteie Gpopmbl
(dacTHBIE M OOIIEro IMOJOXKEHUS) U UX KOMOWHAIUH.
['pannble, peGepHbIC, BEpPIIMHHBIE NPOCTHIE (HOPMBI.
OHa"THOMOpQHbIe (opMbl. /IMHAMHUYECKHE TPaHHBIE,
pebepHbIe U BepIIMHHBIE ()OPMBI.

Tect

I'eomerpuueckas
MaKpOKPHCTaJLIO-

rpadus

Tema 4. [lapaMeTpbl rpaHeil 1 CMUMBOJIbI TOYEYHbIX
rpynn

4.1. KoopaunaTtHble IUIOCKOCTH M OcH. [lapamertpsl
rpaHeil. 3aKOH PalMOHAIBHOCTH MapaMeTpoB (3aKOH
["aton, WK 3aKOH ILIETIBIX YMCEell) KaK CIEJICTBHE pe-
[IETYATOTO CTPOEHUs KPUCTAIOB. 3akoH bpass. Un-
JIEKCBl U CUMBOJIBI TpaHel (cumBoibsl Musuiepa). Cum-
BOJIBI KOOP/IMHATHBIX TUIOCKOCTEN, €IMHUYHBIX TPaHel
U rpaHeil ¢popm obiero nonoxxkeHus. YactHele u 00-
mue npoctblie (GOpPMBI B Pa3IUYHBIX BUAAX CHMMET-
pHM, UX BBIBOJ U CTepeorpapuuecKue NpoeKLny.

4.2. CuMmBoJIbI pedep U KpUCTAIIOrpapuueckux oce.
®opmyna Beiica (cBA3b HMHAEKCOB pedep U TpaHEH,
METOJI NEPEKPECTHOTO YMHOXKEHHUS) U €€ CIEACTBUS.
3akoH mosicoB (30H) (3akoH Beiica) u MeTon pa3BUTHS
MOSICOB KPUCTAJUIOB PAa3HbIX CUHIOHMU. [IpaBuio Bo3-
pacTaHus MHIEKCOB AJI1 CUMBOJIOB I'paHEl OJHOU 30-
Hbel. KoopauHaTHble cHUCTEMBI B KpuUcCTaJiorpaguu u
YCTaHOBKAa KpUCTAJIJIOB. PacrnososkeHune KoopauHat-
HBIX OCEe W TpaHell, eMUHUYHBIX U JBYECIUHUYHBIX
rpaHeil B pa3HbIX CUHTOHUSX (Ha cTepeorpagpuuecKkux
MPOEKIIMSIX).

Tect

I'eomerpuueckas
MaKpOKpHUCTaJIO-

rpadus

Tema S. PeanbHble KPHCTAJLIBI.
5.1. IInockorpanHsle, KpUBOIPAHHBIE, CKEJIETHBIE, aH-
TUCKEJIETHBIE U MHOTOIVIABbIE KPUCTAJUIBI. 30HAJIBHO-
CEKTOPHAJIbHOE BHYTPEHHEE CTPOEHHE KPHUCTAJLIOB.
3aKOHOMEPHBIE U HE3aKOHOMEPHBIE CpAacTaHUs U Ipo-
pactaHus. Mo3anuHble, CKPYYEHHbIE M paclIeIIeH-

Tect




HbI€ KPUCTAJUIbl. JIBOMHUKHN. DNUTaKCUYECKHE Hapac-
TaHUSI U CUHTaKCUYeCKHe mpopactanus. MHIyKIIMOH-
HbIE (POPMBI.

I'eomeTpuueckas
MUKPOKpPHUCTAII-
aorpadus

Tema 6. 'eomeTpuyeckasi MUKPOKPHCTAJLIIO- TPa-
dus
6.1. O01ee nmpeacTaBieHUE O CTPYKTYPE KPUCTAILIIOB.
CBolicTBa MPOCTPAHCTBEHHBIX PEIIETOK. DJIeMEHTap-
HblEe sSYEHKU. YeThIpHAALATh TUIIOB IMPOCTPAHCTBEH-
HBIX pemieTok (pemerku bpass). Xapakrepuctuka
MPUMUTUBHBIX U HEIPUMUTUBHBIX PEHICTOK B Pa3HBIX
cuHronusx. lloxcuer yncna yacTul, NPUXOASAIIMXCA
Ha DJJIEMEHTapHyl suelky. Mcrosnb3oBaHue mnpo-
CTPAaHCTBEHHBIX PEUIETOK I ONUCAaHUA CTPYKTYp
CJIO’KHBIX COCIMHEHUMU.
6.2. TpaHCHsAILUOHHBIE 3JIEMEHTHI cUMMeTpuu. TpaHc-
JSIUUM, TUIOCKOCTH CKOJIB3SILIEro OTpa)KeHus (¢ Io-
CTYMaHUSMHU BJOJb KpUCTALIOrpadUyecKux oced Hu
JIMarOHAJIbHBIMU TTOCTYITAaHUSIMU ), BAHTOBBIE OCH.
6.3. IlpencraBneHue O B3aUMOJIECUCTBUHU 3JIEMEHTOB
CUMMETPUHU B KPUCTAIMYECKUX CTPYKTYypax (cioxe-
HUEe TnepeHocoB). DenopoBckue (MPOCTPAHCTBEHHBIE)
rpynnsl cummeTpun. CuMMOp@HbIE U HECUMMOP(HBIE
rpynnsl. BeiBox npocredmmx PegopoBCKUX TPYIIL.
Ux pacumdpoBka. [IpaBuiabHbIE CHUCTEMBI TOYEK.
[InoTHeilne yakoBKU U UX THUIIBI U POJIb B KPUCTAJI-
JMYECKUX CTPYKTypax. OKTa’JpuyecKkue U TeTpadji-
pUYECKHE MYyCTOTHI

Tect

ONeMEeHTHI KpH-
CTAJUIOXUMUH U
buznueckoil kpu-
crajuorpaguun

Tema 7. DneMeHTHI KPUCTANJIOXMMHH U puznye-
CKOH KpucTa/Iorpapuu

7.1. KoopauHalmoHHbIE YKCIa U KOOPJAUHAIMOHHBIE
MHoOrorpaHHukH. Crioco0sl n300paskeHus] KpUCTaILIH-
YECKUX CTPYKTYp. MeTos aHHOHHBIX MOJIU3IPOB (Me-
tonl benosa—Ilonunra). IIpocTeiime cTpyKkTypbl Kpu-
CTaJIJIOB.

7.2. IlpenenbHble TUNBI XUMUYECKOW CBA3M B CTPYK-
Typax (MeTajuiMyeckas, UOHHas, KOBAJECHTHas, MEX-
MonekyisipHasi). CTpyKTypHblE €IUMHUIBI U KIJIACCH-
¢buKanus CTpyKTyp MO XapakTepy MNPOCTPAaHCTBEHHOIO
pacrojoXkeHus: d3TUX €OUHMI (KOOpAMHALMOHHBIE,
OCTPOBHBIE, IIEMIOYEYHbIE, JIEHTOYHBIE, CIIOMCTHIE,
kapkacuble). Mzomopdpusm. Ilonatue o THmax uzo-
Mopdusma. [Tomumopdusm. [Tapamopdo3ssr.

7.3. BaxHeiilne BEKTOpHbIE U CKaJsIpHBIE (HU3UUE-
ckue cBoycTBa kKpuctauioB. [Ipuanun Heitmana. Ot-
pakeHHEe CHUMMETPUU KPHUCTAIOB B UX (PU3UUECKUX
cBoricTBax. CrIaHOCTh M OTJAEIBHOCTh. AHU30TPONIUS
TBepAOCTH. [I6€30- ¥ MUPO- DIEKTPUYECTBO.

Tect

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
He npegycmoTpensl.




2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma TeKy-
Ne Hanverosaiie HaumenoBaHue 1a60paTopHbIX paboT I1Ero
pasznena
KOHTPOJISI
1 2 3 4
1 Tema 1 OnpeneneHyue 3J€MEHTOB CUMMETPUM Ha MoJeisix|OTder 1o
KPHUCTAJIOB. nabopaTopHOH
pabote
2 Tema 2 Kpucramnorpagudeckre CHMBOJIBI INTIOCKOCTEH. Ortuer 1o
nabopaTopHOI
pabote
3 Tema 3 IIpocTpaHCTBEHHBIE IPYIIIIHL. Otuer no
nmabopaTopHOH
pabote
4 Tema 4 N3yuenne HEeKOTOPBIX CTPYKTYPHBIX TUIIOB. Otuer no
nabopaTopHO
pabore

2.3.4 llpumepHast TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMoTpeHs!.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIUXCcsl M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECIICYCHHST TUCITUTUIUHEI 110

Ne Bun CP N
BBHITIOTHEHUIO CAaMOCTOSITETTLHOM paboThI
1 2 3
1. [TpopaboTka yued- |MeTonnyeckue yka3zaHus 1O OpraHU3alMU ayJUTOPHOW W BHEa-

HOTO (TeopeTHye- |YAUTOPHONW CaMOCTOATEIbHOW padoOThl, YTBEPXKJIEHHBIE Kadeapoit
CKOr'0) MaTepuajga |TeOpeTUYeCKON (PU3UKHU U KOMITBIOTEPHBIX T€XHOJOTHH, MPOTOKOI
2. IToaroroska k Te- |Ne 9 ot «14» mapta 2017r.

KYIIEMY KOHTPOJIIO

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYalOImIUXCS U3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBbS U BOCTIPUATHS HHPOPMAIIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig U1 ¢ HapyIIEeHUSIMU OTIOPHO-JBUTATEIBLHOTO amapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
B kadectBe B 00pa3oBaTeNbHBIX TEXHONOTUH Mo aucuuiinHe «Kpucrammorpadus» uc-
MOJIB3YIOTCSI TaKKe (POPMBI pabOTHI, KaK JICKIIUU, TECT M BHIMTOJHEHUE JTa00OPaTOPHBIX PaboT.



Bonpmas gacte nekuuit u 1abopaTOpHBIE 3aHATHS MIPOBOAATCS C MCIIOIb30BAHUEM COBPEMEHHBIX
CIIPABOYHBIX MATEPHAJIOB, HATJISIIHBIX MOJIENEH, IIOMOTAIOMINX CTYAEHTY MOHSTH CTPYKTYPY HCCIETye-
MOTO BEILECTBA.

OpnHolt 3 (opM TEKyIEero KOHTPOJISA SBISETCS TeCT. TecTHUpOBaHUE MPOBOIUTCS C IEIbI0 KOH-
TPOJISI OCTATOYHBIX 3HAHUK CTYAEHTOB; MIPOBEPKH YPOBHS TOTOBHOCTH CTYAEHTA K aTTECTAIIMOHHBIM HC-
MIBITAHUSM.

Jns Ui ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEIyCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHo4YHbIe CpeACcTBA Il TEKYIEero KOHTPOJIsl yCIeBaeMOCTH H MPOMEKYTOYHOM
aTTeCcTAINH.

4.1 ®oHa OLIEHOYHBIX CPEICTB /IS MPOBEIeHHS TEKYIEero KOHTPOJIS.

[Mo mucumrummue «Kpucramiorpapus» st o4HOW (OPMBI OOYYEHHUS MPEILyCMOTPEHBI
crenyromue (OpMBI TEKYIIEro KOHTPOJIS:

a) TeCT;

0) BeITIOTHEHHE TabopaTopHBIX padoT (JIP) mo Temam.

[IpuMepHBI€ TECTOBBIE 3aJIaHUs 110 KpUcTauiorpaduu
Bapuanm 1
U3 npeonostcennvix 6apuanmos evibepume npasuibHbliL:

1. DnemeHTh cumMeTpuu | polia CBA3BIBAIOT APYT C IPYTroM (GHUTypHI:
a) KOHTPYIHTHBIC U SHAHTHOMOP(]HBIE;
0) sHaHTHOMOpP(HBIE;
B) KOH['PY?HTHBIC;
r) M00BIE.

2. OCHOBHOM 3aKOH CHMMETPHH KPUCTAJUIOB IIIacUT: «B KpHcTanmiax HeBO3MOXKHEI
OCH CUMMETPHH ...... nopsiika (0B)»

a) 5-oro u BhIIIE 6-0T0;

0) 6-0oro U HIXKE 5-0T0;

B) 5-0ro0;

r) 6-0ro.

3. Ocs L3 sBnsercs:
a) 3€pKaJIbHOMN OChHIO;
0) UHBEPCHOHHOM OChI0 CUMMETPHUHU TPETHETO MOPSAIKA;
B) CJIO)KHOH OCBIO CHMMETPHH TPETHETO MOPSIIKA;
T') TOBOPOTHOM OChIO CHMMETPUHU TPETHETO MOPSIKA.

4. Bce MHOroo0pasue KpUcTauloB B COOTBETCTBHHM C MapaMEeTPaMU U OCEBBIMHU yTJIaMH HJIEMEH-
TapHOU STYEUKH KPUCTAJUIMYECKON PEIIETKN PACIPEEsAETCS B KATETOPUU:

a) BBICOKAsl, HU3IIAsi KATETOPUH;

0) BBICIIIAs, CPEIHSSI, HU3IIIasi KaTerOpUH;

B) CpEIHss, HU3Kasl KaTerOpuH;

I') BBICOKasl, HU3Kasi KaTerOpHH.

5. B BapmaHTax OTBETOB BbIOEpHTE 00O3Hau€HHE IPYMIbl CHMMETPUH B cUMBOJIMKe ['epmaHa-

Morena:
a) 4/mmm; 0) L33P; B) Op; 1) Lo

6. 'HomocTepeorpaduuecko MpoeKren pedpa sIBIsIeTCs:
a) IPOEKITHS MEePICHANKYISIPHON K PeOpy MIOCKOCTH Ha MIIOCKOCTB;



0) mpoekus pedbpa Ha MIO0CKOCTh;
B) IIPOEKITUS MTEPIICHIUKYIISIPHON K peOpy TIOCKOCTH Ha chepy;
r) mpoekmwus pedpa Ha chepy.

7. TodeuHyto TpyIIy CUMMETPUHN 00pa3yerT:
a) COBOKYITHOCTb OTI€paIuii MaKpOCHMMETPHUH;
0) COBOKYITHOCTh oneparuii [ pona;
B) COBOKYITHOCTh OTIEpaIlii MUKPOCUMMETPHH;
') COBOKYIHOCTH omnepauuii Il poxa.

8. KosinuecTBO TOUEUHBIX Ipynn 0€3 €AMHUYHBIX HAIlPABJICHUN!

a) 32; 0) 5; B) 27; r) 230.

9. I'pynmel ¢ €IMHCTBEHHOM 3€PKAIbHOM OChI0 CHMMETPHUH 0003HAYAOTCS:

10. IlpumuTuBHas siueiika bpas o0o3Havaercs:
a) P; 0)I; B) F; r) A.

11. Ecnu B 0003HaYeHUU 0a3allecHTPUPOBAHHOW SIYCHKHU UCTIONB3YETCsl CUMBOI «B», To 1IeHTpH-
pOBaHME IPAHU :
a) {100}; 0) {001}; B) {111}; r) {010}.

12. Kakue u3 nepeyucieHHbIX IpocThix ¢popM B rpyie Cy, SABIAI0TCA YaCTHBIMU (popMamMu?
a) OKTa’/Iphl;
0) MOHOD/IPHI;
B) IUPAMU/IBL;
T') TEKCadIPHI.

13. I'pynina m3 o Ha3BaHuUIO 001N MPOCTOi POPMBI UMEHYETCSL:
a) TUI0ICKAd APUUECKOI;
0) MMHAKOWTAJILHOM;
B) CKaJICHORIPUUYECKOM;
I') Tpaneno’IpuIeCcKou.

14. [170CKOCTh CKOJMB3AIIETO OTPasKEHUsI 0003HAYALTCSL:
a)n; 0) m; B) 3; r) 6.

15. Konockomnuyeckasi KapTUHA MOJI MUKPOCKOIOM IJIaCTHHBI (1IMda) TeTparoHaabHOro KpH-
CTaJula, BBIPE3aHHOTO TOYHO MEPIEHAMKYISIPHO ONTHYECKOW OCH, NMPH BPALICHUU IUIACTHUHBI
(mnda)

a) U3MEHsIeTCS,

0) HEe U3MEHSETCS, TIEPEMEIIACTCS B TI0JIE 3PEHUS;

B) U3MEHSETCS U BpallaeTcs;

') HE U3MEHSETCS U HE MEPEMENIAECTCsl B MOJI€ 3PEHUSI.

Kpurtepun onieHKu T€CTOBBIX paboT

KoanuecTBo npaBuiIbHBIX OTBETOB Onenka
15-14 5
13-12

4
11-8 3
<8 2




O6pasen 3ananuit s naboparopaoit padotst (JIP) mist mpoBeneHUs TEKYIIEro KOHTPOJIs
3HaHW# no auctuiuHe «Kpuctammorpadusi»:

JIP 1o Teme 1

1. Kakue sneMeHThl CUMMETPUU BO3HUKAKOT IPU PACCMOTPEHMM I€OMETPUYECKH IIpa-
BUJIBHBIX MHOT'OI'PaHHUKOB?

2. Kak npakTuyecKku onpeaeauTh MIOCKOCTb CUMMETPUN?

3. Ilepeuncnure BO3MOXKHBIE OCH CUMMETPUHU B KPUCTAJUIMYECKMX MHOTOIPaHHUKAX, UX
KOJIMYECTBO U MOPSAJIOK.

4. Ha3zoBuTe BO3MOXHbBIE MECTA BBIXOJOB OCEH CUMMETPUU U3 KPUCTAIUIMYECKHX MHOTO-
IPaHHUKOB.

5. YUTo sIBAsI€TCS] BHEIIHUM IIPU3HAKOM MPUCYTCTBUSA Zis B KpUcTaie?

6. Yo Takoe Kjacc, WiM Toue4yHasi rpynmna, CHMMETpUH?

7. Kakue cymecTByrOT THIIBI 0003HAYE€HUH 3JIEMEHTOB CUMMETPUM KOHEUHBbIX (huryp?

8. UTo Takoe KaTeropuu U CUHIOHUM KPUCTAJJIOB?

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUM.
[To mucnumnnube «Kpucramiorpagus» mpenycMOTpeHbl clieyromue GOopMbl IPOMEXKY-
TOYHO# aTTectaiuu: 3a4eT (3) B B cemecTpe ouHOl (GOpMbI 00yIEHHUSL.

IIpuMepHbIE BOIIPOCHI K 3a4€TY
1. l'eomerpuueckas Makpokpuctamiorpadus (IpeaAMeT U3ydeHUs] 1 OCHOBHBIE TTOHS-

THSA).

[\

. 'eomerpuueckas Mukpokpucramiorpadpus (mpeaMeT u3y4eHns: 1 OCHOBHBIE TTOHS-
THSA).

. Kpucrannorenesuc (3apoxxieHue, MEXaHU3MbI pOCTa U U3MEHEHUE KPUCTAILIIOB).

. MexaHu3MBbl pOCTa KPUCTAIIOB U MX MOP(OIOrHYECKHE MPOSBICHUS.

. Kpucrannoxumus u gusndeckas kpucramuiorpagusi.

. O6muK 1 rabuTyC KPUCTAILIOB.

. [ImockorpanHble, KpUBOrpaHHbIE M MHOTOTJIaBbIe (OJIOUHBIE) KPUCTAILIIBL.

. CKkeneTHbIe U aHTUCKEJIETHbIE KPUCTAIIIBI, TPUUMHBI 00pa30BaHUs.

. 3aKOHOMEpHBIE CPACTaHUS KPUCTAIIOB OJTHOTO M TOTO € BEIIeCTBA (aBTOAMUTAK-

O 03O L &AW

cus).

10. I'ereposnuTakcus.

11. IIpocTpaHCTBEHHBIE M KPUCTAIUINYECKUE PELIETKH.

12. Tunsl ynopsiio4eHHOCTH YacTUIl B TBEPABIX BellecTBax (OMMKHUNA M JaJbHUN
nopsiok). Kpucrannuueckue u amopgHbIe Tena.

13. KoopanHaTHBIH penep U KOOpAWHATHBIE CUCTEMBI B KpUCTAJUIOrpaduu.

14. CBoiicTBa IpOCTPAaHCTBEHHBIX PELIETOK. JJIEMEHTapHas AueiiKa.

15. BaxkHelmme CBONCTBA KPUCTAIINYECKNX BELIECTB.

16. 3aKOH NOCTOSHCTBA IPaHHBIX U PeOEPHBIX YTII0B. 'OHHOMETpHSL.

17. Chepuueckas u crepeorpaduieckas MPOCKIIUA: UX CBSI3b U WCIIOIH30BaHUE B
KpHUcTaorpaduu.

18. Toueunblie anemMeHTHl cuMMeTpun. COOTHOIIEHHE WHBEPCHOHHBIX U 3€pKaJIbHO-
MIOBOPOTHBIX OCEH CUMMETPHH.

19. TeopeMsl CIIOKEHUS TOYEUHBIX FJIEMEHTOB CUMMETPHH.

20. EnvHAYHBIE U CHMMETPUYHO-PaBHBIE HAIIPABJIEHUs B KPUCTAJUIAX PAa3HBIX CHH-
TOHMI.

21. B3auMOOTHOLICHHUS €AMHUYHBIX HANpaBJIEHUH C 3JI€MEHTaMH CUMMETpHH (I0-
JISIPHBIE U HETIOJIIpHbIE HAPaBICHHUS).

22. BbIBOJ BHJOB CHMMETPUU KPUCTAJUIOB, 00JaJalOMIUX €AMHUYHBIMH HarpaBiie-
HUsIMH. DOpMBI 0OLIETO MOJI0KEHUS.



23. BbIBOJ BHJOB CHMMETPUU KPUCTAJUIOB 0€3 €IMHUYHBIX HarpaBiieHUH. PopMbl
00I11ero NOJ0KEHHUS.

24. CUHIOHUY U KaTETOpUH.

25. KoopiuHaTHbI€ TJIOCKOCTH U ocu. [lapameTpsl rpaHei.

26. 3aK0H pallMOHATLHOCTH MapaMeTPOB (3aKOH LIEJIBIX YHCEII).

27. CuMmBoJibl Tpaneil mo Muepy. COOTHOILIEHHE MapamMeTPOB U MHIEKCOB CUMBO-
Ja TpaHu.

28. CuMBOJIBI I'paHel reKkcaroHaldbHbIX U TPUTOHAJIBHBIX KPUCTAJUIOB (B YCTaHOBKE
bpass).

29. CumBOIIBI PSAOB U pedep (1t 3-KOOPIUHATHBIX CHCTEM).

30. ®opmyna Beiica. Pemenune 3agau ¢ ee ucnonb3oBanuem. Cienctsue Gpopmyisl
Beiica (0cOO€HHOCTH CUMBOJIOB PUTYIUISIONINX TPaHEl ).

31. 3akoHn Beiica (3aKOH 30H) U €ro CJIEACTBUSL.

32. CnencrBus 3akoHa 30H. HaxoxkzeHue cCUMBOJIA M MOJOXKEHUS BO3MOXKHBIX I'pa-
HEell METOZI0M pa3BUTUS MOSACOB. PazBuTre 30H KpUCTANIOB KyOUUYECKON CUHTOHUU.

33. CooTHOLIEHHE MApaMETPOB I'PaHu U MHACKCOoB Muiepa. IIpaBuno Bozpacranus
WHJIEKCOB.

34. Pa3BuTueE 30H KPUCTAIUIOB F€KCArOHAJIbHOW U TPUTOHAJIbHON CUHTOHUU.

35. MexnyHapoiHble 0003HaY€HHsI BUJIOB CUMMETPUH (YIPOIIEHHAs CUMBOJIUKA 110
['epmany—MoreHny).

36. O603Hauenus BunoB cuMMerpuu no llendunucy (cnekTpockonuyeckas CUMBO-
JUKa).

37. YcraHOBKa KPUCTAJUIOB KYyOMUYECKOW, TETParoHAIbHOM W POMOMYECKOW CHHTO-
Hull. [lonoxeHne KOOpAMHATHBIX OCEM U I'paHel, €AUHUYHBIX U JABYECIUHUYHBIX IPAHEH B ITHX
CHHTOHUSX (IIOKa3aTh Ha CTEpeorpaduIecKuX MPOCKIIHSIX ).

38. YcTaHOBKa MOHOKJIMHHBIX U TPUKIWMHHBIX KpucTayioB. [lonoxkenue koopauHar-
HBIX OCEW U rpaHei, eAMHUYHBIX U JABYEAMHUYHBIX IPaHel ATHUX CUHTOHUH (IIOKa3aTh Ha CTEpeo-
rpadu4ecKux MPOeKLHUsX).

39. YersipHaauars pemetok bpass. IlpaBuia bpaB> npu BbiOOpe 37€MEHTapHbBIX
AueeK. MexyHapoJHble CUMBOJIBI IIPOCTPAHCTBEHHBIX PELIETOK.

40. IToacuet yucna y370B B pa3HbIX TUIAX pelIeTOK bpaBs M HampaBlieHUs TJIaBHBIX
TPaHCIALUN.

41. TlpaBuna BbIOOpa 5s1MeMEHTapHBIX siueek pemerku bpasas. Ilokaszarb, uTO
Cm3m=C4/mmm=P4/mmm, F4/mmm=I4/mmm u F 3m=R 3m.

42. IlpaBuia bpas npu BeiOope snemMeHTapHbIX siueek. [lokazars, uro B2/m=P2/m u
F2/m=C2/m.

43. Mcnonp30BaHue pelIETOK bpaBd mpu onucaHuM CTPYKTYP MPOCTBHIX U CIIOKHBIX
BellecTB (IT0Ka3aTh Ha MPUMEpPE CTPYKTYpP CaMOPOJHBIX MEIU U jKeje3a, aaMmasza u chanepura).
®dusnuecKkuil cMbICi pelerok bpass.

44. TpaHCIAMOHHBIE YJIEMEHTHl CHMMETPHH.

45. BUHTOBBIE OCH.

46. I110CKOCTH CKOJB3SIILIEr0 OTPAKEHUsI ¢ KOOpAUHATHBIMU (a, b, ¢) U AMaroHasb-
HBIMH TTOCTYHaHusAMHU (n, d).

47. TlpocTpaHCTBEHHbBIE TPYIIIbI, B3aUMOAEHCTBUE MPOCTPAHCTBEHHBIX AJIEMEHTOB
CUMMETPHHU, OCHOBBI BBIBOJIA IIPOCTPAHCTBEHHBIX TPYIIT U pacuInpoBKa.

48. U306pa3uth npoctpancTBeHHble rpynnbsl Cmm?2, Cec2 u Cmce2; (1aTh UCXOAHBIE
AJIEMEHTBl CHMMETPHUH 3TUX TPYII, Pa3MHOKUTh TOUYKH OOIIETO MOJIOKEHHSI U HA3BaTh JIOMOJI-
HUTENbHbIE Py, ceKylue AMaroHaqIbHyI0 TPAHCISIHIO). JlaTh CHMBOJIBI HAEHTUYHBIX TPYyHH (CBO-
JUMBIX K IEPEYUCIEHHBIM TPEM IpyIIam).

49. IInotHenmmue ynakosku. I[II'Y u TIKVY.

50. ITycTtoTel mnoTHelmux ynakoBok. Mx nonoxenue B [IT'Y u [IKY.

51. KoopauHaiimoHHbIe YKciia U KOOPAMHAIIMOHHBIE MHOTOTPAaHHUKH.



52. Ctpykrypsl a-Fe, CsCl, Cu. Ux pemerku bpass.

53. Ctpykrypsl NaCl u muputa. Ux pemerku bpass.

54. Ctpykrypa anmaza, canepura u moopura. Mx pemerku bpass u pemopoBckue
TPYHIIBL

55. CtpykTypa Maruusi, HUKEJIMHA U BIOPTIIUTA.

56. M300pakeHre MpOCTEHIINX CTPYKTYp C MOMOIIBI0 KOOPIWHAIIMOHHBIX MOJIUA/I-
poB. Meron benosa—IlosmHra.

57. Tunbl XUMHUYECKOM CBSI3U B CTPYKTYpaxX KPUCTAJIOB.

58. CrpykrypHble rpynnupoBkud. KoopanHaioHHbIE, OCTPOBHBIE, IIEMOYEUHbIE (U
JICHTOYHBIE), CJIOUCThIE U KapKAaCHBIE CTPYKTYPHI.

59. V3oBasieHTHBIH U TeTepoBalIeHTHBIN n3oMopdu3M. [IpuBectu mpumepsi.

60. ITomumopdusm. ITapamopdo3sl. IHAHTHOTPOIIHBIE B MOHOTPOIHBIC ITPEBpallle-
HUSL.

61. ITpunun HeliMaHa 1 ero nposiBjieHus1 B (U3NIECKUX CBOMCTBAX KPUCTAILIOB.

62. [1pe3037eKTPUYECTBO.

63. [IuposaeKkTpuuecTBoO.

64. Crepeorpaduueckue npoekiuu (pasHoBuaHocTH). [TocTpoeHue crepeorpadude-
CKHUX MPOEKIUM HAIPaBIECHUM U MIIOCKOCTEH.

65. IIpocteie popmbl. YacTHbie popMbl B HOPMEI 00IIIETO TOJ0KeHus. ['eomeTpude-
CKU U KpUCTAJUIOrpadUyecKu pa3inyHble IPOCThIE (POPMBI.

66. BeiBecTu ipocThie (hOPMBI KPUCTAIIIOB HUBIIECH KAaTErOPHH.

67. BeiBecTu mpocThie (hOPMBI KPUCTAJUIOB CPEIHEN KaTEerOpUU.

68. IlonoxeHnue rpaneil pa3HbIX MPOCTHIX (GOPM KyOWUEeCKOH CHHTOHMH Ha CBOJIHOM
cTepeorpaduiecKoil MPOeKIINH.

69. Kparnocts npoctsix ¢opM. ['onosapus, remusgpust u teraprosapus. [lokazars
Ha TpUMepe.

OneHouHble cpeAcTBa A MHBAIUIOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— MpU HEOOXOIUMOCTH MHBAJIUAAM M JIMIIaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMs ISl IIOJrOTOBKM OTBETA Ha 3a4ETe;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAIUAOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeICTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIMJOB MIpOIelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMs MO AUCLUIUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

ITponienypa ornieHMBaHUS PE3yJIbTaTOB OOYYEHMsS MHBAJIUIOB U JIUI] C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCLUMILINHE (MOJYJIO) MpeAycMaTpUBaeT NMpeJoCTaBIeHUE WH-
¢dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
IUH:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig 1u1 ¢ HapyIIeHUsIMHA OIIOPHO-JBUTaTEIBHOTO amnmapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



5. IlepeyeHb OCHOBHONH M JONMOJHHUTEJLHOH Yy4eOHOH JHMTepaTypbl, HEOOXOAMMON
JJIS OCBOEHM Sl JUCUMIIIMHBI (MOIYJIsl).

5.1 OcHoBHas JiuTEepaTypa:

1. bacanaes FO0.M. Kpucramiodusuka u kpucrauioxumus / FO.M. bacanaes. - KemepoBo:
KemepoBckuii rocynapctBeHHblii ynuepcuter, 2014. - 403 c. — Pexum pgocryma: URL:
http://biblioclub.ru/index.php?page=book&id=278304.

2. Ilyraue B.M. Kpucramioxumust / B.M. ITyraues. - KemepoBo: KemepoBckuii rocy-
napcTBeHHbIM yHuBepcuteT, 2013. - 104 ¢. — Pexum mocryma: URL: http://biblioclub.ru/
index.php?page=book&id=232461.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. CosunoB C.A. CtpykrypHble MeToabl uccieaoBanus kpuctawioB / C.A. Co3uHOB,
JI.B. Konecnukos. - KemepoBo: KemepoBckuii rocynapctBennbiit yausepcurer, 2012, - 108 c. —
Pesxxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

2. botiko C.B. Kpucramiorpadus u muaepanorus. OcHoBHbie noustus / C.B. boiiko. -
Kpacnospck: Cubupckuit denepanbublii yausepcuret, 2015. - 212 ¢. — Pesxxum goctyna: URL:
http://biblioclub.ru/index.php?page=book&id=435663.

3. bpanar H.b. KBazuvactunpl B pusuke koHaeHCHpoBaHHOTO coctosinus / H.b. bpanar,
B.A. KynpOaunmnckuii. — MockBa: ®usmarmur, 2007. — 632 c¢. — Pexum poctyna:
https://e.lanbook.com/book/2673.

4. YerBepukoBa A.I'. Kpucramnorpadpus / A.I'. UerBepukosa. - OpenOypr: OpenOypr-
CKUH rocyaapcTBeHHbI yHuBepcuter, 2012. - 104 c. — Pexum pocryma: URL:
http://biblioclub.ru/index.php?page=book&id=260745.

5. EpmoinioB B.A. I'eonorus. Y.V. Kpucramnorpadus, MUHEpAIOTHsSI M T€OJIOTUS KaMHe-
camonBeTHOTO ChIphsi / B.A. EpmonoB. — Mocksa: ['oprast kaura, 2009. — 408 c. — Pexum
noctymna: https://e.lanbook.com/book/3232.

5.3. Illepuoanyeckue U3IaHNUS:

1. ®usuka TBEpAOTO TENA.

2. Ycnexu (pU3NYECKUX HayK;

3. Kypnais skciepuMeHTAIbHON U TEOPETUYECKON (DU3UKH;
4. Xypnan pusnueckoil XMMuUu.

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHUKAUMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /IVI1 OCBOCHUSI I CUMILIMHBI (MOYJIs).

No

Ccpuika [Tosicunenue
/1
BOOK.ru — snekrponnast 6noimoteunas cucrema (3bC)
hitp://www.book.ru COBPEMEHHOM yueOHOI U Hay4YHOH JTUTepaTyphl.
1. ) ' . bubnunoreka BOOK.ru comepxut akTyallbHYIO JUTEPATYPY

Mo BCEM OTpacCiIsIM 3HaHI/II>'I, KOJUICKIHA ITOIIOJIHACTCA 3JICK-
TPOHHBIMU KHUTAMHW PAHBIIC U3TaHUS IICYaTHOU BCpCUMH.

AMOYKC.py — 2JIeKTpOHHAasi OMbInoTeuHas cuctemMa y4eOHoi
2 http://www.ibooks.ru U HAaydHOM JHTeparyphl. B 3IEKTPOHHYIO KOJUIEKIHIO
' BKJIIOUEHBI COBPEMEHHbIE YYEOHUKH U TOCOOMS BETYLIUX
u3narensbctB Poceun.

[Tnarpopma ScienceDirect obecrmeunBaeT BCECTOPOHHUI
OXBaT JIUTEPATyphl U3 BCEX 00JIaCTeW HAyKH, MMPETOCTaBIISI
noctyn k 6osee yem 2500 HaMMEHOBAaHUN KypHAJIOB U 00-
nee 11000 kHUT 13 KOJUIEKIIUHN U3AATEIbCTBA «DJIb3EBUDPY, &
TAaKXK€ OIPOMHOMY 4YHCIy >KYPHAQJIOB, OINYOJIMKOBAHHBIX

http://www.sciencedirect.com



http://biblioclub.ru/index.php?page=book&id=232740
http://biblioclub.ru/index.php?page=book&id=435663
http://biblioclub.ru/index.php?page=book&id=260745
http://www.book.ru/

MPECTHKHBIMUA HayYHBIMH cooOniecTBamu. [lonHoTekcTOBAs
0a3a maHHBIX ScienceDirect siBisieTcs HEMPEB30WICHHBIM
NutepHeT-pecypcoM HaAyYHO-TEXHHUYECKOM U MEAUIIMHCKON
uHpOpMaLIUU U COAEPKUT 25% MHUPOBOTO PhIHKA HAYYHBIX
myOIuKaIui.

http://www.scopus.com

baza manubix Scopus uuAekcupyer Ooinee 18 Thic. HaumMme-
HOBaHWH JKypHAJIOB OT 5 TBIC. MEXIYHApPOIHBIX H3/a-
TeNbCTB, BKIFOUas 0osnee 300 poCcCUIICKUX KypHAIIOB.
HemnpeB3oiineHnas moajepkka B MOUCKE HAYYHBIX ITyOJIH-
Kalluil ¥ IpeJOCTaBIEHUH CCBUIOK Ha BCE BbImIeANIne pede-
paThl U3 OOMIMPHOTO 00BEMA TOCTYITHBIX CTATEH.
B03M0OXKHOCTB TIOTy4eHHUsI HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBUTAJIUCH JPYTHE aBTOPHI Ha MHTEpecyrolyio Bac crarsio,
NPEOCTABIISCTCS CIUCOK 3TUX craTei. OTciexnBaHue cBO-
UX MyOJIMKAalUUi C TMOMOILIBI0 aBTOPCKUX MPOQMICH, a TaKk
e pabOThI CBOMX COABTOPOB U CONMEPHUKOB.

5. http://www.elibrary.ru

Hayunas snextponnas oubmuorexka (HOb) comepxkur mon-
HOTEKCTOBBIC BEPCUM HAYYHBIX HU3JaHUN BEIyIIUX 3apy-
OCXKHBIX U OTCUECTBCHHBIX M3/IaTEIIbCTB.

6. http://diss.rsl.ru

«OnexTpoHHas Oubmmorexka nucceprauuit» Poccuiickoi
I'ocynapctBennoit bubnuoreku (PI'b) B HacTosiee Bpems
conepxkut 6oee 400 000 MOTHBIX TEKCTOB HambOJIee YacTo
3afpalmMBaeMbIX YHUTATeNsIMU JAuccepTauuii. Esxeromnoe
orudpossiBanue ot 25000 1o 30000 grccepranuii.

7. MeTtoauyeckne yKazaHusi AJs1 OOyYAIOIIMXCH IO OCBOEHHMI0 IHCHMILIMHBI

(MmonmyJis).

OcHoBHOI yueOHOU paboTO# CTy/EeHTa SBISIETCS CaMOCTOsITeNIbHas paboTa B TEUCHUE
BCEro cpoka oOydenus. HaumHath M3ydeHHE IUCHUIUIMHBI HEOOXOAMMO C O3HAKOMIICHHS C

OejisiMu KM 3aJadaMu JUCHUIIIIMHBI

U 3HAHUSIMHU M YMEHHUSMH, NMPUOOpPETaeMbIMH B IpoIiecce

HU3YUCHUA. I[anee CJICAYCT npopa60TaTL KOHCIICKTBI HeKHHﬁ, paccMOTPEB OTACIBHBIC BOIIPOCHI
o NpCAJIOKCHHBIM HUCTOUYHHUKAM JIUTCPATYPHI. Bce Hescnbie BOITPOCHI MO AUCHUIIJIMHE CTYACHT
MOKCET pa3pCliUTb Ha KOHCYJIbTAHUAX, IMPOBOJUMBIX II0 PaCIIUCAHULO. HpI/I MNOATOTOBKE K
MPAKTUYCCKUM 3aHATUAM CTYACHT B 00s13aTeIbHOM MOPAAKE M3ydacT TeopeTI/I‘IeCKI/If/'I Marcpuall
B COOTBCTCTBUU C MCTOANYUCCKNMU YKAa3aHUAMMU.

8. Ilepeyenb MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JUCHHUILINHE (MO1YII0).
8.1 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT M

1. IIpoBepka 3a1aHnii u

KOHCYJIbTUPOBAHHE IMTOCPEACTBOM JIEKTPOHHOM IMOYTHI.

8.2 Ilepeuyenb nporpaMMHOro odecrnedeHust

IIporpaMMHBII IPOAYKT

JloroBop/nunieH3us

Oneparrionnast cuctema MS Windows 8, 10 No73-AD®D/223-D3/2018 Cornamenue

Microsoft ESS 72569510 ot 06.11.2018

HuterpupoBanHoe opucHoe npmioxkeHne MS | Ne73-ADD/223-D3/2018 Cornanienue

Office Professional Plus

Microsoft ESS 72569510 ot 06.11.2018

8.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1.  DmnexkrponHass 6ubnuoTeyHas cucrema "YHuBepcurerckas 6mbdmmorexka ONLINE"
[DnexTponnsIii pecypc] — Pexxum qoctyma: http://biblioclub.ru.



http://www.scopus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/

2.  DnekTtpoHHas OuOIMOTEeYHass cucTema u3narenbcrBa "JlaHp" [DIEKTPOHHBIN pe-
cypc| — Pexxum nocryma: http://e.lanbook.com.
3. Dnekrponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9 MartepuanbHO-TeXHHYECKas 0a3a, HEOOX0AUMAas [IJIA OCYILIeCTBJIEHHS 00pa-
30BaTeJIbHOIO Mpolecca Mo AUCUUIJINHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00ecrieyeHre TUCIUILUIMHBL (MO-

oora

Ne Bug pa6or
JTyJisl) ¥ OCHAIIEHHOCTh
1. JlekiimoHHble 3aHATUSL | YueOHas ayuTOpUs JJisl IPOBEICHUS 3aHATUM JICKIIMOHHOTO
2. Texymmii  KOHTPOJIb, | THIIA U TEKYLLErO KOHTPOJIA M NPOMEXYTOYHONW aTTECTALHH;
MIPOMEKYTOYHAsl aTTe- | OCHAIIEHHOCTh: KOMIUIEKT y4eOHOI Mebenu Ha 36 MecT; gocKa
cTanus yueOHasi MarHUTHO-MapKepHast
350040 r. Kpacnonap, yn. CraBponosnbckasi, 149, Noe318C
3. JlabopaTopHble 3aHs- | YueOHas ayIUTOPHS AJs MPOBEACHUS 3aHATUHN J1ab0opaTOpPHO-
THS ro THIIA, OCHANICHHOCTh: KOMIUICKT ydeOHoW mebenu Ha 16
mecT; Anteuka «['amo» (Habop wu3menuii TpaBMaToiOTHUYe-
CKUH TMEepBOM MEIUIMHCKOW TMOMOIIHN); JOCKa ydeOHas mar-
HUTHO-MapKepHas; KOMIUIEKT IutakaToB «Teopust rpymm»,
«Du3znyeckrne CBOKWCTBA KPUCTAIOBY»; KOMIIBIOTEPHOE OCHAa-
mieHue [I9BM — 4 wit. Ha 8 mocagoYHbIX MECT; CpeJCcTBa TY-
[ICHUS: OTHETYIIUTEIb
350040 r. Kpacnonap, yn. CraBpononbckas, 149, Ne320C
4, I'pynnoBeie (MHAMBU- | AyIUTOPHH JUIS TIPOBEIACHUS TPYIIOBBIX M WHIMBUIYTBHBIX
NyalbHbIE) KOHCYNbTa- | KOHCYJABTAILIMI; OCHAIIEHHOCTh: KOMIUJIEKT y4eOHO#l mebenu ¢
1002078 yueOnbiMu [I9BM nHa 14 mect; 1 [I9BM apmunuctparopa
(mpenonaBaTeabCKUit); TOCKa yueOHass MarHUTHO-MapKepHas
350040 r. Kpacunomap, yn. CraBpomonbekas, 149, Ne 212C,
207C
S5. CamocrositenbHas pa- | [lomemenne g caMOCTOATENbHONW PaOOTHI; OCHAIEHHOCTD:

KOMIUIEKT ydueOHoi Mebenu Ha 10 MecT, KOMIBIOTEPHOE OCHA-
menne [I9BM ¢ BO3MOKHOCTBIO HOAKIIOYEHHUS K ceTh «MH-
TEpPHET», MPOTrPaMMOI SKPaHHOTO YBEIMYEHUS M JOCTYIIOM B
AJIEKTPOHHYIO MH(OPMallMOHHO-00pa30BaTeIbHYIO CPENY YHU-
BEpCHUTETA

350040 r. Kpacunoxap, yi. CraBponosibekas, 149, No 208C




