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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUSI TUCHUILIUHBI.

Henp muctumnmabl «CTPYKTypa Ja3epHBIX KPUCTAIUIOBY - (POPMUPOBAHUE Y CTYICHTOB
3HaHUU 0 MOP(OJIOTUHU, BHYTPEHHEM CTPOEHUU U CBOMCTBAX KPUCTAJIIOB U MHUHEPAJIOB U MpPH-
MEHEHHUE dTUX 3HAHWW B PEIICHUM MPUKIATHBIX 33/1a4 B 00JACTH POCTa KPUCTAILJIOB MTOMOIIBIO
COBPEMEHHOM ammapaTypbl U MH()OPMAILIMOHHBIX TEXHOJOTHH C MCIIOJIb30BAHUEM HOBEUIIETO
POCCUICKOTO U 3apYOEIKHOTO OIBITA.

1.2 3agauu TUMCHUILIHHEI.

a) OCBOEHHE 3aKOHOB CUMMETPHH KPUCTAJUIOB HA IPUMEPE UACATU3UPOBAHHBIX MOJIEIIEH;
OINKCAaHKUE pEeabHBIX MPUPOAHBIX KPUCTAJUIOB C MOMOIIBIO 3aKOHOB KpHCcTauiorpaduu, mocra-
HOBKAa KOHKPETHBIX 3aJ[ay Hay4YHbIX MCCJIEIOBAHUN B 00JIACTH POCTAa KPUCTAJUIOB U PEIIEHUE UX
C TIOMOUIBIO COBPEMEHHOH ammapaTypbl ¥ WH(GOPMALMOHHBIX TEXHOJOTHH C HUCHOJIb30BAHUEM
HOBEHIIIETr0 POCCUICKOT0 U 3apyOe’KHOIO OIbITA;

0) o3HakoMiieHHE ¢ 0a30BHIMH TOHSATHSMH T'€OMETPHUYECKOW KpHUcTamiorpaduu, Kpu-
CTAJUIOXUMUH U KPUCTAIO()U3UKH;

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

1.3 MecTo AucHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa30BaTe/ibHOM NMPOrpaMMBbl.

Huctunnuaa «CTpyKTypa JIa3epHBIX KPHUCTAIIOB» OTHOCHUTCA K BapHUaTHUBHON YacTH
bnoka 1 "{ucuunnaunasl (Moaynu)" yue6Horo 1uana 03.04.02 ®@usuka HampaBieHHOCTH «Du3H-
Ka KOHJICHCUPOBAHHOT'O COCTOSIHUS BEIIIECTBA» M OPUEHTHUPOBAHA IIPH IMOJATOTOBKE MarucTpoB Ha
dbopMupOBaHUE y CTYIEHTOB 3HAHUK O MOP(OIOTUHU, BHYTPEHHEM CTPOSHUU U CBOMCTBaX KpH-
cTajuioB. [ucuuIimHa HaXo0IUTCS B JJIOTUYECKON U COAEPKATEIbHO-METOIMUECKON B3aUMOCBSI3U
¢ apyrumu yactsamu OOIT u 6a3upyercs Ha 3HAHUSIX 1O Kypcy oOriei ¢pusuku u xumuu. U3yde-
HUE MUCHHIUIUHBI «CTPYKTypa Ja3epHBIX KPUCTAILIIOBY» TMO3BOJISET CTYIAEHTY MOJYYHTH YIiyO-
JICHHBIE 3HAHUS ¥ HABBIKU JJIS YCIENTHONW MpOo(deCCUOHATBLHON NeSTENbHOCTH U (MITU) ISl TIPO-
JOJDKEHUS Po¢deCcCHOHATBHOTO 00pa30BaHus B aCIUPAHTYPE.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUSs MO AUCHMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOM NPOrpaMMBbl.

N3yueHne JaHHOM yueOHOM TUCIMITIIMHBI HAlIPaBJIeHO Ha (JOpMUpOBaHHE y 00yyaro-
nuxcs obuienpodeccroHanbHol U npodeccruonanbHoi komnereHuui (OIIK-4; TTK-1)

No Wunekc | Coxepkanue komrie- | B pesynbrate n3ydeHus: yueOHON AUCHUIUIMHBI 00Y-
g | KOMme- | TeHIHH (nnu e€ ya- Yaronyecs JOJKHbI
" | TeHIMM CTH) 3HATh YMEThb BJIaJI€Th
1. | OIIK-4 | cmocoOHOCTBIO ajar- | MpocTeuine HCII0JIb30BaTh IIPE/ICTaBICHU-
TUPOBAThCA K W3Me- | THIBI KpUCTaJ- | cTepeorpadu- eM 00 oOmacTu
HEHUIO HAy4yHOTO | JUYECKUX  pe- | YECKUE NPOEK- | IPUMEHEHHUS U
npoduns cBoed mpo- | MIETOK M Kak MX | MM JAJs OmHca- | Kpyre  3ajad,
(deccruoHambHON Jiesi- | ONUCBIBAaTh, UC- | HUSA (OPM KpH- | pEUIaeMBIX ¢
TEIbHOCTH,  COIIMO- | MOJb3ySd TIOHA- | CTAJUIMYECKUX | IOMOIIBIO  Me-
KYIbTYPHBIX W COLHU- | TUS  IUIOTHEW- | MHOTOIPAaHHU- | TOAOB HCCIIENO-
QIbHBIX YCJIOBHM Jes- | IIMX YMaKOBOK, | KOB M TIPOBO- | BAHUSA KpHUCTAJI-
TEIBHOCTU AQHUOHHBIX MO- | IUTh KPUCTAJ- | JUYECKOIO Be-
JUBJIPOB U KO- | JlorpaduyecKkue | mecTBa
OpAVHAIMOH- pacueTel C HC-
HBIX YHUCET M0JIb30BaHNUEM
JTUX MPOEKLHUN
2. | IIK-1 CITOCOOHOCTBIO CaMO- | OCHOBHBIE 3aKO- | ONPENeIsTh MIPEICTABIICHU-




No WNunekc | Conepkanue komre- | B pesynbraTe n3yueHus: yaeOHON AUCHHUIUIMHBI 00Y-
LI KOMIIe- TeHUHH (Uu e€ ya- Jaromuecs JOJDKHEI
TEHIUN CTH) 3HATh yMeTh BJIa/IeTh
CTOATCIIBHO CTaBUTb | HbI TCOMCTPUYUC- CUMMCTPUIO U €M O XapaKTepe
KOHKpETHBIE  3a/layMl | CKOM KpucTai- KOMOHMHAIIHIO B3alMOCBS3HU

HAy4YHBIX HCCIIEIOBA-
HUW B obOnactu (husu-
KH U pemaTh UX C Io-
MOIIBIO COBPEMEHHOM
anmapatypel HW  HH-
(hopMaITMOHHBIX  TEX-
HOJIOTHH C HCIOJIB30-
BaHHEM  HOBEHUIIIETO
POCCHIICKOTO U 3apy-
OEKHOTO OIbITa

norpadumu, oc-
HOBHbIE TIOHSI-
TUSI XUMHAYe-
CKOU U (pu3mye-
CKOM KpHCTaJI-
norpaduu, 0co-
OEHHOCTH MOp-
dosoruu Kpu-
CTaJUIOB

pOCTHIX (hOpM
KaK Ha ujaeanu-
3UPOBAaHHBIX
MOJIETISIX, TaK U
Ha MPUPOTHBIX
KpHCTaJlIax

MEXITY XUMH-
YECKUMH H (Pu-
3UYCCKUMU
CBOMCTBaMHU
KpPUCTAJLJIOB H
WX BHYTPEHHUM
CTPOCHUEM

2. CTpyKTYypa M coepkaHHue IMCHMIINHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILIMHBI 10 BUIaM padoT.
Obmas Tpyno€MKOCTh TUCHUIUIMHBI cOCTaBiseT 2 3ad.ed. (72 daca), UX pacnpenesieHue

10 BUAaM paboOT MPEACTaBICHO B TaOJIHIIE

(051 cmyoenmos ODO).
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachrn)
B

KonTakTHasi pabora, B TOM 4ucJe: 16,2 16,2
AyauTOpHBIE 3aHATHS (BCEro): 16 16
3aHsATHS JEKIIMOHHOTO TUTIA 8 8
JlaGopaTopHble 3aHATHS 8 8
3aHATHSI CEMUHAPCKOTO TUMA (CEMUHApBI, TPaKTHYe-
CKHE 3aHSTHS) ) i
HNnas koHTaKkTHaAs padoTa: 0,2 0,2
KonTpons camocrositensaoi pabotsl (KCP) - -
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTeJbHast paboTa, B TOM YHUCJIE: 55,8 55,8
[TpopaboTka yueObHOro (TeopeTHyeckoro) MaTepuana 50 50
ITonroroBKa K TeKyIemy KOHTPOJIIO 5,8 5,8
KonTpoJis: - -
IToaroToBKa K 3K3aMeHy - -
O01mas Tpy10eMKOCTh qac. 72 72

B TOM 4HC/Te KOHTaKTHAA | | 62 | 162

pabora

3a4. el 2 2




2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu0B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITHHBIL.
Pa3nens! qucUMIIIMHBL, U3ydaeMble B 3 ceMecTpe

Konngectso yacos
Ne HanmenoBaHnue pa3nenos Beero Ays;T()(;[;Haﬂ BHeayIlHTzEHaﬂ peoo-
JI 113 JIP CP
1 2 3 4 5 6 7
Tema 1. Beenenue. [Tousatue o
I.  |kpuCTaUIMYECKOM COCTOSIHUU Be- 18 2 - 2 14
1IECTBA.
Tewma 2. ['eomerpuueckast Mmakpo-
2. 18 2 - 2 14
Kpuctayorpadus
Tema 3. ['eomeTpuueckass MUKpO-
3. 18 2 - 2 14
Kpuctaymorpadus
Tewma 4. Di1eMeHTBI KpUCTAJLIO-
4.  |xuMuu 1 PU3HYECKON KPHUCTAILIO- 17,8 2 - 2 13,8
rpaduun
Hmoeo no oucyuniune: 8 - 8 55,8
2.3 Conepxanue pas3aesioB 1M CHUIINHBI:
2.3.1 3aHATHSA JTeKINOHHOIO THUIIA.
HaunmenoBanue ®opwa Teky-
No Coneprkanue paszjena LIETO
paznena
KOHTPOJISI
1 2 3 4
1. Crpoenue, cBoii-Tema 1. CTpoeHnue, cBOHCTBA H POCT KPUCTAJLIIOB Tect
cTBa U pocT Kpu-|1.1. TloHATHE O KpUCTAIIIMYECKOM COCTOSIHMM Bellle-
CTaJIJIOB ctBa. Pasnensl kpucramiorpapuu. ['eomerpuueckas
Makpo- U MUKpokpucramuorpadus. Kpucramioxumusi.
dusnueckas kpucramiorpapus. Kpucramiorenesuc
(renernueckasi Kpuctayorpadusi).
1.2. Tunel ynopsAO4eHHOCTH YacTHUI] B CTPYKTypax
TBEPAbIX BellecTB (OMMKHMM M JANbHUN TOPAIKH).
Kpucrannuueckoe 1 aMoppHOE COCTOSHUE BEIIECTBA.
Kpucrannnueckue tena u ux crpoenue. [lonstue npo-
CTPAHCTBEHHBIX M KPUCTAIUIMYECKUX pEIIETOK. THIIbI
y3JI0B MPOCTPAHCTBEHHBIX PEIIETOK.
1.3. Baxwneiimme cBoiicTBa KpUCTAJUIOB (aHU3O0TPOII-
HOCTb, OJTHOPOJHOCTH, CIIOCOOHOCTh CaMOOTPaHAThCH,
MUHUMAJIBHBIN 3aHUMaeMbIii 00beM). ['1aBHBIE CBOW-
CTBa aMOP(HBIX TeJl.
1.4. Obpa3oBaHue KpUCTAJUIOB. MeXaHU3MBI 3apOXK-
JIEHUS ¥ pocTa
2. I'eomerprueckas | Tema 2. CuMMeTpHs U 3J1eMEHThl CHMMETPHH KPH- Tect
MaKpOKpHUCTAJIIO- CTAJVIOB
rpadus 2.1. Mopdonorus xpucramioB. OO6GiMK U rabutyc
KPUCTAJUIOB. 3aKOH TOCTOSIHCTBa yrioB (3akoH Cre-
Ho—JlomonocoBa—Pome ne Jlws). [lonsitue o roHuo-
MeTpuu. [IpuknanHele U OTpa)kaTeabHbIE TOHUOMET-
pbl. Cummerpust kpuctayioB. [loHsdTue 0 cumMmeTpun




U CHUMMETPUYHBIX NpeoOpa3oBaHUSX IMPOCTPAHCTBA.
TodeuHble U TPAHCISIITUOHHBIC JIEMEHTHI CHMMETPUHU.
2.2. Toueuneslie 3meMeHTHl cuMMeTpuu. I[L1OCKOCTH
cumMerpuu. Llentp unsepcuu. IIpocteie ocu cumMmer-
pun. VHBEpCHOHHBIE U 3€pKaJIbHO-IIOBOPOTHBIE OCH
cuMMeTpuu. BzaumonelictBre (CloXeHue) 3JIEMEHTOB
cummetrpuu. Teopema Oiinepa. IIpoune TeopeMbl
CJIOKEHHUS, B TOM YHUCJE C 3€PKaIbHO-TIOBOPOTHBHIMU
OCSIMU.

I'eomeTpuueckas
MaKpOKpHUCTaJIIO-

rpadus

Tema 3. Knaccudukanusi KpucraajioB U NPoOcThbIe
dhopmbi

3.1. CUMMETpUYHO-PAaBHbIE U €IMHUYHbIC HAlpaBJe-
HUs. B3auMOOTHOIIEHUS €IMHUYHBIX HAIPaBJICHUN C
dyieMeHTaMu cUMMeTpud. CHHTOHMM W KaTeropuu
KpucTtayyioB. BeiBog 32 BUIOB CUMMETPHHM KpHCTa-
JMYECKUX MHOTOrpaHHUKOB. (OO003HaueHus BHJIOB
CUMMETPUHU C HCIOJIb30BaHUEM TMOJHBIX (OpMyN U C
IIOMOUIbI0 TMOPOXKAAIOIIUX 3AIEMEHTOB CHUMMETPHUH
(cumBoutbl I'epmana—Morena u [llendauca).

3.2. Yuenne o ¢opme kpucramio. [Ipocteie Gpopmbl
(dacTHBIE W OOIIEro IMOJOXKEHHUS) U UX KOMOWHAIUH.
['pannble, peGepHbIC, BEpIIMHHBIE MPOCTHIE (POPMBEI.
Ouantuomopdusie Gopmbl. JMHaMUYECKUEe T'paHHEBIE,
pebepHbIe U BepIIMHHBIE ()OPMBI.

Tect

I'eomerpuueckas
MaKpOKPHCTaJLIO-

rpadus

Tema 4. [lapaMeTpbl rpaHeil 1 CMUMBOJIbI TOYEYHbIX
rpynn

4.1. KoopaunaTtHble IIOCKOCTH M ocH. [lapamertpsl
rpaHeil. 3aKOH PallMOHAIBHOCTH MapaMeTpoB (3aKOH
["aton, WM 3aKOH IIENIBIX YMCElN) KaK CIEJICTBHE pe-
[IETYATOTO CTPOEHUs KPUCTAIOB. 3akoH bpams. UH-
JIEKCBl U CUMBOJIBI TpaHel (cumBosibl Musuiepa). Cum-
BOJIBI KOOP/IMHATHBIX TUIOCKOCTEW, EAMHUYHBIX TpaHe
U rpaHeil ¢popm obiero nosoxkeHus. YactHele U 00-
e npocTblie (OPMBI B Pa3IMYHBIX BUAAX CHMMET-
pPHM, UX BBIBOJ U CTepeorpapuuecKue MpoeKLny.

4.2. CumBouIbl pedep U KpucTalIorpaguueckux oce.
®opmyna Beiica (cBA3b HMHAEKCOB pedep U TpaHEH,
METOJI MEPEKPECTHOTO YMHOXKEHHUS) U €€ CIIEACTBUS.
3akoH mosicoB (30H) (3akoH Beiica) u MeTon pa3BUTHS
MTOSICOB KPUCTAJUIOB PAa3HBIX CUHIOHMMU. [IpaBuio BO3-
pacTaHus MHIEKCOB AJIi CUMBOJIOB T'paHEil OJHON 30-
Hbl. KoopauHaTHble CUCTEMBbI B KpUCTaIorpaguu u
YCTaHOBKAa KpUCTAJJIOB. PacnonoskeHne KOOpAMHAT-
HBIX OCEe W TpaHell, eMUHUYHBIX U JBYECIUHUYHBIX
rpaHeil B pa3HbIX CUHIOHUSX (Ha cTepeorpapuyuecKkux
MPOEKIIMSIX).

Tect

I'eomerpuueckas
MaKpOKpHUCTaJIO-

rpadus

Tema S. PeanbHble KPHCTAJLIBI.
5.1. IInockorpanHsle, KpUBOIPAHHBIE, CKEJIETHBIE, aH-
TUCKEJIETHBIE U MHOI'OIVIABBIE KPUCTAJUIBI. 30HAIBHO-
CEKTOPHAJIbHOE BHYTPEHHEE CTPOEHHE KPHCTAJLIOB.
3aKOHOMEpPHBIE U HE3aKOHOMEPHBIE CpacTaHUs U Ipo-
pactaHus. Mo3auuHble, CKPYYE€HHBIE U paclIeIIeH-

Tect




HbI€ KpPUCTAJUIbl. JIBOMHUKH. DNUTaKCUYECKUE Hapac-
TaHUSI U CUHTaKCUYeCKHe mpopactanus. MHAYKIIMOH-
HbIE (POPMBI.

I'eomeTpuueckas
MUKPOKpPHUCTAII-
aorpadus

Tema 6. 'eomeTpuyeckasi MUKPOKPHCTAJLIIO- TPa-
dus
6.1. OGmee npencTaBieHUE O CTPYKTYpPE KPUCTAIUIOB.
CBolicTBa MPOCTPAHCTBEHHBIX PEIIETOK. DJIeMEHTap-
HblEe SYEHKU. YeThIpHAALIATh THUIIOB IMPOCTPAHCTBEH-
HBIX pemieTok (pemerku bpass). Xapakrepuctuka
MPUMUTUBHBIX U HEIPUMUTUBHBIX PEHIETOK B Pa3HBIX
cuHronusx. lloxcuer yncna yacTul, NPUXOAAIIUXCS
Ha DJJIEMEHTapHyl s4eiiky. HMcnonb3zoBaHue mpo-
CTPAaHCTBEHHBIX PEUIETOK I ONUCAaHUA CTPYKTYp
CJIO’KHBIX COECIMHEHUM.
6.2. TpaHCHsALMOHHBIE 3JIEMEHTHI cUMMETpUH. TpaHc-
JSIUUM, TUIOCKOCTHU CKOJIB3AIIEro OTpaXkeHus (¢ mo-
CTYMaHUSMHU BJOJb KpUCTAUIOrpadUyecKux oced Hu
JIMaroHaJIbHBIMU MOCTYIaHUSMH ), BAHTOBBIE OCH.
6.3. IlpencraBineHue O B3aUMOJECUCTBUU 3JIEMEHTOB
CUMMETPUHU B KPUCTANIMYECKUX CTPYKTypax (Cioxe-
HUEe TnepeHocoB). PenopoBckue (MPOCTPAHCTBEHHBIE)
rpymmsl cummerpun. CuMMopdHbIe 1 HecUMMOpP(hHBIE
rpynnsl. BeiBox npocredmmx PenopoBCKUX TPYIHIL.
Ux pacumdpoBka. I[lpaBuiabHbIE CHUCTEMBI TOYEK.
[InoTHeiMe ynakoBKU U UX TUIIBL U POJb B KPUCTAJI-
JMYECKUX CTpyKTypax. OKTas[apuyecKkue U TeTpadi-
pUYECKHE ITyCTOTHI

Tect

DNEeMEeHTHI KpH-
CTAJUIOXUMUH U
buznueckoit kpu-
crayuiorpadun

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

7.1. KoopauHalmoHHbIE YKCIa U KOOPJAUHAIMOHHBIE
MHOrorpaHHuk#. Crioco0sl n300paskeHHsI KpUCTaIlIN-
YECKUX CTPYKTYp. MeToa aHMOHHBIX MOJU3IPOB (Me-
ton1 benosa—Ilonunra). [IpocTeiinme cTpyKkTypbl KpH-
CTaJIJIOB.

7.2. IlpenenbHble TUNBI XUMUYECKOW CBSA3H B CTPYK-
Typax (MeTajuiMueckas, MOHHas, KOBaJEHTHas, MEX-
MoJekyisipHasi). CTpyKTYpHbIE €IWHUIBI U KJIACCH-
¢buKanus CTpyKTyp MO XapakTepy NpOCTPaHCTBEHHOTO
pacrojoXkeHus: d3TUX €OUHMI (KOOpAMHALMOHHBIE,
OCTPOBHBIE, IIEMIOYEYHbIE, JIEHTOYHBIE, CIIOUCTHIE,
kapkacHble). Mzomopdusm. Ilonstue o THmax wu3zo-
Mopdusma. [Tomumopdusm. [Tapamopdo3ssr.

7.3. BaxHellne BEKTOPHbIE U CKaJsipHble (uU3NUe-
ckue coicTBa kpuctauioB. [Ipuanun Heilimana. Ot-
pakeHHe CHUMMETPUHU KPHUCTAIIOB B UX (PU3UUECKUX
cBoricTBax. CrIalHOCTh M OTJAEIBHOCTh. AHM30TPONUS
TBepAOCTH. [I6€30- ¥ MUPO- DIEKTPUYECTBO.

Tect

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpeHsl.




2.3.3 JIaGopaTopHbIe 3aHATHS.

dopma TeKy-
Ne Hanverosaiie HaumenoBaHue 1a60paTopHbIX paboT I1Ero
pasznena
KOHTPOJIS
1 2 3 4
1 Tema 1 OnpeneneHyue 3J€MEHTOB CUMMETPUM Ha MoJeisx|OTder 1o
KPHUCTaJLJIOB. nabopaTopHOH
pabote
2 Tema 2 Kpucranmnorpagudeckue CHMBOJIBI INTOCKOCTEH. Otuer 1o
nabopaTopHOi
pabote
3 Tema 3 IIpocTpaHCTBEHHBIE IPYIIIHI. Otuer no
nabopaTopHOH
pabote
4 Tema 4 N3yueHnne HEeKOTOPBIX CTPYKTYPHBIX TUIIOB. Otuer no
nabopaTopHOH
pabore

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

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXCcs M0 JUCHUILIMHE (MOYJII0)

[TepedyeHnb yueOHO-METOIUYECKOTO 00€CTI€UeHUS TUCIUTIITUHBI 110

Ne Bun CP o
BBITIOTHEHUIO CAMOCTOSITETIbHOM paboThI
1 2 3
1. [TpopaboTka yued- |MeTonuyeckue ykKazaHus MO OpraHU3allMu ayJUTOPHOM M BHea-

HOTO (TeopeTHye- |YAUTOPHONW CaMOCTOATEIbHOW padoOThl, YTBEPKJIEHHBIE Kadeapoit
CKOr'0) MaTepuaja |TeOpeTUYeCKON (PU3UKHU M KOMITBIOTEPHBIX TEXHOJOTHH, IPOTOKOI
2. IToaroroska k Te- |Ne 9 ot «14» mapta 2017r.

KYIIEMY KOHTPOJIIO

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSTENILHON pPadOThl 00yYaroImIUXCs U3
YuCiIa MHBAJIUIAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3JJ0OPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JIig U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IieyaTHOU popme yBeTHUEHHBIM HIpU(TOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B kauecTBe B 00pa3oBaTeibHBIX TEXHOJOTUH MO auciumuinHe «CTpyKTypa Ja3epHbIX
KPHUCTAJIJIOB» HCIHOJB3YIOTCA Takue (OopMbl pabOThI, KaK JEKIUH, TECT U BBIIOJIHEHUE J1abopa-
TOPHBIX PadoT.



Bonpmas gacTh AEKIUH U TaOOpaTOPHBIE 3aHATHSI TIPOBOASATCS C MCIOIB30BAHUEM COBPEMEHHBIX
CIIPABOYHBIX MATEPUAJIOB, HATJISIAHBIX MOJIENIEH, TTOMOTAIOIIUX CTYAEHTY MOHATH CTPYKTYPY HCCIEIye-
MOT'O BEIIECTBA.

OﬂHOfI u3 q)OpM TCKYWICTO KOHTPOJIA SABJIACTCA TCCT. TeCTI/IpOBaHI/Ie OPpOBOAUTCA C LCIBIO KOH-
TPOJIA OCTAaTOYHBIX 3HAaHUN CTy,I[eHTOB; IIPOBEPKHU ypOBHS[ TOTOBHOCTH CTy,I[CHTa K aTTECTaAOUMOHHBIM HC-
IIBITAHUSAM.

Jns Ui ¢ OorpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHoYHbIE CPeCTBA /ISl TEKYLIEro KOHTPOJIS YCIeBAeMOCTH H IIPOMEKYTOYHOI
aTTecTAlUH.

4.1 ®oHJ OLIEHOYHBIX CPECTB A5 MPOBeIeHUs TeKYIero KOHTPOJIs.

[To mucrmmmue «CTPYKTypa JIa3epHBIX KPUCTALIOB» JUIS OYHOW (OPMBI OOydeHHS
IPEIYCMOTPEHBI CIeAyIomue (GOPMbI TEKYIIETO KOHTPOJIS:

a) TecCT;

0) BBITIOTHEHHE JTa00paTOpHBIX padoT (JIP) mo Temam.

[TprMepHBIC TECTOBBIE 3aaHMsI 10 KPUCTAILIOrpadun
Bapuanm 1
U3 npeonostcennvix 6apuanmos evibepume npasuibHbliL:

1. DnemeHThl cumMeTpuu | posia CBS3BIBAIOT APYT C IPYroM (HUTyphI:
a) KOHTPYIHTHBIC U SHAHTHOMOP(]HBIE;
0) sHaHTHOMOpP(HBIE;
B) KOH['PY?HTHBIC;
r) M00BIE.

2. OCHOBHOW 3aKOH CHMMETPHUH KPUCTAJUIOB TJIacuT: «B KpHcTamiax HEeBO3MOKHBI
OCH CUMMETPHH ...... nopsizika (0B)»

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

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

B) 5-0r0;

r) 6-0ro.

3. Ocs L3 aBnsercs:
a) 3€pKaJIbHOMN OChHIO;
0) MHBEPCHOHHOM OChI0 CHMMETPHUU TPETHETO MOPSAKA;
B) CJIO’KHOM OChIO CHMMETPHUHU TPETHETO MOPSIIKA;
T') MOBOPOTHOM OChIO CHMMETPUHU TPETHETO MOPSIKA.

4. Bce MHOroo0pasue KpUcTauIoB B COOTBETCTBHHU C MapaMeTPaMU U OCEBBIMH yTJIAMHU HJIEMEH-
TapHOM STYEUKN KPUCTAJUIMYECKON PEIIETKH PACIPEAEISAETCS B KATETOPHH:

a) BBICOKAsl, HU3IIAsi KATETOPUH;

0) BBICIIIAs, CPEIHSSI, HU3IIIasi KaTerOpUH;

B) CpEIHss, HU3Kasl KaTerOpuH;

I') BBICOKasl, HU3Kasi KaTerOpHH.

5. B BapuaHTax OTBETOB BbIOepHTE 00O3HauU€HUE I'PYMIBl CHMMETPUHM B cUMBOJMKEe ['epmana-
MoreHa:
a) 4/mmm,; 0) L33P; B) On; 1) Lo.

6. 'HomocTepeorpaduueckoi MpoeKuen pedpa sBIsIeTCs:
a) IPOEKITHS MEePICHANKYISIPHON K PeOpy MIOCKOCTH Ha MIIOCKOCTB;



0) mpoekius pedpa Ha MIOCKOCTH;
B) IIPOEKITUS MTEPIICHIUKYIISIPHON K peOpy TIOCKOCTH Ha chepy;
r) mpoekmwus pedpa Ha chepy.

7. TouedHyro TPyIITy CAMMETPUHU 00pa3yer:
a) COBOKYITHOCTb OTI€paInii MaKpOCHMMETPHUH;
0) COBOKYITHOCTh onepanuii [ pona;
B) COBOKYITHOCTh OTIEpaIliii MUKPOCUMMETPHH;
') COBOKYIHOCTH omnepauuii Il poxa.

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

a) 32; 6) 5; B) 27; r) 230.

9. prHHLI C eHHHCTBeHHOﬁ 3epKaJII>HOI71 OCBIO CHMMETPHUHU 0003Ha4ar0TCA:
a) C6h; 6) Cn, B) Sn, F) Dn.

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

11. Ecnu B 0003HaYeHUHU 0a3alleHTPUPOBAHHOW SIYCHKHU UCTIONB3YETCsl CUMBOJ «B», TO 1ieHTpH-
pOBaHME IPAHU :
a) {100}; 0) {001}; B) {111}; r) {010}.

12. Kakue u3 nepeyucieHHbIX IpocThix ¢popM B rpyiie Cy, ABIAI0TCA YaCTHBIMU (popMamMu?
a) OKTa’/Iphl;
0) MOHODIPHI;
B) IUPAMU/IBL;
T') TEKCadIPHI.

13. I'pynina m3 o Ha3BaHuUIO 00IIeH MPOCTOM (HOPMBI UMEHYETCSL:
a) TUI0ICKAdIPUUECKOI;
0) MMHAKOWTAJILHOM;
B) CKaJICHORIPUUYECKOM;
I') TpanenodIpuIeCcKou.

14. T170CKOCTh CKOMB3AIIETO OTPasKEHUsI 0003HAYALTCSL:
a)n; 0) m; B) 3; r) 6.

15. Konockomnuyeckasi KapTUHA MOJI MUKPOCKOIOM IJIaCTUHBI (1IM¢a) TeTparoHaJIbHOTO KpH-
CTaJula, BBIPE3aHHOTO TOYHO MEPIEHAMKYISIPHO ONTHYECKOW OCH, NMPH BPALICHUU IIACTHUHBI
(mnda)

a) U3MEHsIeTCs,

0) HEe U3MEHSETCS, TIEPEMEIIACTCS B TIOJIE 3PEHNS;

B) U3MEHSETCS U BpalllaeTcs;

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

Kpurepuu orieHKu T€CTOBBIX paboT

KoanuecTBo npaBuiIbHBIX OTBETOB Onenka
15-14 5
13-12

4
11-8 3
<8 2




O6pasen 3ananuit s naboparopuoit pabotst (JIP) mist mpoBeneHUs TEKYIIEro KOHTPOJIs
3HaHW 1Mo qucnuIunHe «CTPYKTYpa JIa3ePHBIX KPUCTAILIOBY:

JIP 1o Teme 1

1. Kakue s1eMeHTbl CUMMETPUU BO3HUKAKOT IPU PAaCCMOTPEHUU I'€OMETPUUYECKHU IIpa-
BUJIBHBIX MHOT'OI'PaHHUKOB?

2. Kak npakTuyecKku onpeaeauTh MI0CKOCTb CUMMETpUn?

3. Ilepeuncnure BO3MOXKHBIE OCH CUMMETPUHU B KPUCTAJUIMYECKHMX MHOTOIpaHHUKAX, UX
KOJIMYECTBO U MOPSAJIOK.

4. HazoBuTe BO3MOXHbBIE MECTA BBIXO/I0B OCEH CUMMETPHUH U3 KPUCTAIUIMYECKMX MHOIO-
IPaHHUKOB.

5. UTto siBAsieTCS] BHEIIHUM IIPU3HAKOM MPUCYTCTBUSA Zis B KpUcTAILIE?

6. Yo Takoe Kjacc, Wi ToueyHasi rpynma, CAMMETpUU?

7. Kakue cylecTByrOT THIIBI 0003HAYE€HUH 3JIEMEHTOB CUMMETPUM KOHEUHBbIX (puryp?

8. UTo Takoe KaTeropuu U CUHTOHUM KPUCTAJIIOB?

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.
[To mucummmuHe «CTpyKTypa Ja3epHBIX KPUCTAJUIOB» MPEIYCMOTPECHBI CICIYIOIIHE
dbopMbI IPOMEKYTOUHOM aTTecTanuu: 3a4eT (3) B 3 cemecTpe 04HOM (HOPMbI 00yUECHHS.

IIpyMepHBIE BOIPOCHI K 3a4€Ty

. 'eomeTpuueckas Mmakpokpucramiorpagus (MpeaMer U3y4eHus: U OCHOBHBIE ITOHSTHS).
. 'eomeTpuueckast MUKpokpucTauiorpadus (mpeaMer U3y4eHuss 1 OCHOBHBIE TOHATHS).
. Kpucrannorenesuc (3apox/ieHue, MEXaHU3MbI pOCTa U U3MEHEHUE KPUCTAILIIOB).
. MexaHu3Mbl pocTa KpUCTAIIIOB U X MOP(OIOrUYeCKHE MPOSBICHUS.
. Kpucrannoxumus u ¢usudeckast kpucramiorpadusi.
. O6mmK 1 rabuTyc KpUCTAIIIOB.
. [InockorpanHble, KpUBOTPaHHBIE U MHOTOIJIaBbIe (OJIOUHBIE) KPUCTAILIIBL.
. CKeneTHbIe U aHTUCKEJETHbIE KPUCTAIIIBI, IPUUUHBI 00pa30BaHMUSL.

9. 3axoHOMEpHbIE CpacTaHUs KPUCTAJUIOB OJTHOTO U TOTO K€ BEIIECTBA (aBTOSMUTAKCHS).

10. I'ereposnurakcus.

11. IIpocTpaHCTBEHHBIE U KPUCTAJUIMYECKUE PEIIETKH.

12. Tunsl ynopsA04eHHOCTH YacTUIl B TBEP/BIX BellecTBax (OJIMKHUNA U JadbHUN 1OpS-
nok). Kpucrannuueckue u amopgHsbie Tena.

13. KoopauHaTHbIH peniep 1 KOOPAUHATHBIE CUCTEMbI B KPUCTAILIOTpaduu.

14. CBoiicTBa MPOCTPAHCTBEHHBIX PELIETOK. DJIeMEHTapHasl siuehKa.

15. Baxxneiiue cBOWCTBAa KPUCTAIIINYECKUX BELIECTB.

16. 3aKkOH OCTOSTHCTBA IPAHHBIX U peOEpHBIX yriaoB. ['oHnOMETpHS.

17. Coepuueckast u crepeorpaduueckas IpOSKIMHU: UX CBA3b U UCIOJIb30BAHUE B KPHU-
crayuiorpadumu.

18. Toueunsle snemMeHTHl cUMMETpUU. COOTHOLIEHHME WHBEPCUOHHBIX U 3€pKajbHO-
MTOBOPOTHBIX OCEN CUMMETPHH.

19. TeopeMmsl ClI0KEHNS TOUEUHBIX IJIEMEHTOB CUMMETPUU.

20. EnuHn4HbIE 1 CHMMETPUYHO-PABHBIC HAIIPABJICHUS B KPUCTAJUIAX Pa3HbIX CHHTOHUM.

21. B3auMOOTHOIIEHUS €IMHUYHBIX HAlpaBJIEHUH C 3JIeMEHTaMH CUMMETPUU (NOJISIPHBIE
Y HETOJISIPHbIE HANIPABJICHMUS).

22. BeIBOA BHI0B CUMMETPUH KPUCTAIUIOB, 00JIQAAIONINX €AMHUYHBIME HAIIPABICHUSIMU.
®opMbI 00IIETO MOTOKEHHUS.

23. BIBO/ BUJIOB CHMMETPUHU KPUCTAIJIOB 0€3 €IMHUYHBIX HarpaBieHuil. @opmer oo11e-
IO MOJIOKECHHUS.

24. CHHIOHUH U KaTETOPHUH.

25. KoopauHaTHble IIOCKOCTH U ocd. [TapameTpsl rpaHei.
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26. 3aKOH palMOHATILHOCTH MapaMeTPOB (3aKOH LIETbIX YUCEN).

27. CumBonsl rpadeil mo Muuiepy. CoOTHOIIEHHE NapaMeTpOB M MHJIEKCOB CHMBOJA
rpaHu.

28. CuMmBoOJIbI TpaHel TIeKCaroHaJbHBIX M TPUTOHAJIBHBIX KPUCTAIOB (B YCTAHOBKE
bpass).

29. CumBoOIBI pAAOB U pedep (111 3-KOOPIMHATHBIX CHCTEM).

30. ®opmyna Beiica. Pemenue 3amau ¢ ee ucnonszoBanueM. Ciencreue hopmyisl Betica
(0COOEHHOCTH CUMBOJIOB MTPUTYILISIOIIMX TPAHEH).

31. 3akoH Beiica (3aK0H 30H) U €r0 CIEICTBUS.

32. CnenctBus 3akoHa 30H. HaxoxkneHne cMMBOJIA U TOJOKEHUSI BO3MOXKHBIX T'paHei
METO/IOM pa3BUTHS MOSICOB. Pa3BuTHE 30H KPUCTAIUIOB KyOHMUECKOM CHHTOHHU.

33. CooTHOILIIEHHE MapaMETPOB rpaHu U UHIAEKCOB Musuiepa. [IpaBuio Bo3pacTanusi UH-
JIEKCOB.

34. Pa3BuTue 30H KPUCTANIOB T'€KCArOHAIbHOM U TPUTOHATIBHOW CHHTOHUU.

35. MexnayHapoaHble 0003HAUE€HHsS BUAOB CUMMETPHUM (YIPOIIEHHAas CUMBOJIMKA IIO
['epmany—MoreHny).

36. O0o3Havyenust Bu10B cumMmeTpuu 1o [lengdaucy (cnekrpockonuueckas CHMBOJIMKA).

37. YcTaHOBKa KPHUCTAUIOB KyOMYECKOW, TETparoHaJbHOW U POMOWYECKON CHHTOHMIA.
[TonoxeHne KOOPAMHATHBIX OCEW W TpaHEl, €AMHUYHBIX U JBYCIUHUYHBIX I'PAHEH B 3TUX CUH-
TOHHUAX (TIOKa3aTh Ha cTepeorpapuuecKux MPOEKIHUsIX ).

38. YcraHoBKa MOHOKJIIMHHBIX W TPUKIMHHBIX KpUCTAILIOB. [lookeHrne KOOpIMHATHBIX
ocell u rpaHel, eAMHUYHBIX U ABYCJUHUYHBIX T'paHell 3TUX CUHTOHUH (TIOKa3aTh Ha cTepeorpa-
(UYEeCKUX MPOEKLHUSIX ).

39. YerslpHanuats pemetok bpasa. [Ipasuiia bpass npu BeIOOpe d1eMEHTAPHBIX sUEEK.
MexxayHapoaHble CUMBOJIBI TPOCTPAHCTBEHHBIX PEIIETOK.

40. Tlopcuer uMcna y3JI0B B pa3HbIX TUIMAX PEHIETOK bpaBs M HampaBlieHUs TJIABHBIX
TPaHCIIALUN.

41. TlpaBuna BbBIOOpa »dIIEMEHTapHBIX suYeek pemeTku bpass. IlokazaTe, uTO
Cm3m=C4/mmm=P4/mmm, F4/mmm=I4/mmm u F 3m=R 3m.

42. IlpaBuna bpae> mpu BwIOOpe 31emeHTapHbIX siueek. [lokazate, yto B2/m=P2/m u
F2/m=C2/m.

43. Ucnonp3oBaHue pemieTok bpas mpu omucaHUM CTPYKTYP MPOCTHIX M CIOXKHBIX Be-
niecTB (Moka3aTh Ha MpHUMEpPE CTPYKTYP CaMOPOIHBIX MEIU M Kelle3a, anMasza U chanepura).
®u3nyeckuil CMbICH pemeTok bpasa.

44. TpaHCISILIUOHHBIE ATIEMEHThl CHMMETPHUH.

45. BunToBsie ocH.

46. T110CKOCTH CKOJIB3SIIIETO OTPAKEHUsI C KOOPAMHATHBIMH (@, b, C) U IMaroHaIbHBIMU
nocTynanusamu (n, d).

47. TIpocTpaHCTBEHHBIE TPYIIIbI, B3AUMOJIEHCTBHE MPOCTPAHCTBEHHBIX AJIEMEHTOB CHUM-
METPHUH, OCHOBBI BBIBO/IA MPOCTPAHCTBEHHBIX TPYIII U paciiu(poBKa.

48. N306pa3uth npocTtpancTBeHHble rpynnbl Cmm?2, Cec2 u Cmc2; (1aTh MCXOIHBIE
AJIEMEHTBl CUMMETPUH 3TUX TPYII, Pa3MHOXKHUTH TOUKH OOIIETO TMOJOKEHUS W Ha3BaTh JOTOJ-
HUTEbHBIE Py, ceKylIne quaroHaabHy0 TPaHCISIUI0). JlaTh CHMBOJIBI MASHTHUYHBIX TPYM (CBO-
JTUMBIX K TIEPEUNCIICHHBIM TPEM TPYIITIaM).

49. IInorneimne ynakosku. [II'Y u ITIKY.

50. ITycroTel mmoTHenmmx ynakoBok. Mx nonoxenue B I1I'Y u [IKVY.

51. KoopiMHalIMOHHBIE YKCa U KOOPIMHALIMOHHBIE MHOTOTPAHHUKH.

52. Crpyxtypsl a-Fe, CsCl, Cu. Ux pemerku bpaga.

53. Crpykrypsl NaCl u nupura. Mx pemerku bpasa.

54. Ctpykrypa anmasa, chanepura u (moopura. Ux pemerku bpass u demnopoBckue
TPYIIIBL

55. CTpyKTypa Marausi, HUKE€JIMHA U BIOPTLIHTA.



56. N300paskeHre MPOCTEHIINX CTPYKTYp € IMOMOIIbIO KOOPAMHAIIMOHHBIX MOJIH3POB.
Meton benoBa—Ilonunra.

57. Tunbel XUMHYECKOU CBS3U B CTPYKTYpPax KPUCTAJLIOB.

58. CtpykrypHble rpynnupoBku. KoopauHannoHHble, OCTPOBHbIE, IIEMOYEUHbIE (U JICH-
TOYHBIE), CIIOUCTBIE U KAPKaCHbIE CTPYKTYPHI.

59. M30BaneHTHBIN U reTepoBaJIeHTHBIN n3oMopdusMm. [IpuBecTn mpumMepsl.

60. ITomumopdusm. [Tapamopdo3bl. IHAHTHOTPOITHBIE U MOHOTPOITHBIC TIPEBPAIICHHUS.

61. ITpuaun HeliMana u ero nposiBjieHus: B (PU3NIECKUX CBOHMCTBAX KPUCTAIIOB.

62. [1pe3037€KTPUYECTBO.

63. [TuposneKkTpru4ecTBoO.

64. Crepeorpaduueckue npoekuuu (pazHoBuaHocTH). Iloctpoenue crepeorpapuueckux
MPOEKIIMI HAIIPABICHUH U TIJIOCKOCTEH.

65. Ilpocteie hopmbl. YacTHbie GOpMBI B POPMBI OOIIIETO TTOJIOKEHU. [ eoMeTprudIecKu u
KpUCTAIIOrpauuecKy pa3inyHble TPOCThIe (HOPMBI.

66. BeiBecTn mpocThie (hOPMBI KPUCTAIUIOB HA3IIECH KaTErOpHU.

67. BeiBecTu mpocThie (hOPMBI KPUCTAIUIOB CPETHEN KaTerOpHUU.

68. IlonoxxeHne rpaHei pa3HbIX MPOCTHIX (GOPM KyOMUECKO CHHTOHHMU Ha CBOJHOM CTe-
peorpaduueckoil mpoeKIuu.

69. Kparnocts npocteix (popm. ['omosapusi, remudapus u teraprodapus. [lokaszaTs Ha
npumepe.

O1eHOUHBIE CpesICTBA AJIsl HHBAIU/OB U JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710pO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NISCKUX OCOOCHHOCTEH.

— [IpY HEOOXOIUMOCTH MHBAJIUAAM M JIMLIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSAMH 3/10pO-
Bbs [IPEIOCTABIIAETCS JOTIOJIHUTEIBLHOE BPpEMsI ISl IOJrOTOBKU OTBETA HA 3a4ETE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLICHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJIsl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3yiIbTaTOB OOYyUYEHMs MO JAUCLUILIMHE MOXET HpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

ITponientypa onieHMBaHUS PE3yJbTATOB OOYYEHMs MHBAIMIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/I0pOBbsl IO AMCLUMILIMHE (MOIYJIO) MpeaycMaTpUBaeT MpPeJoCTaBICHUE WH-
dopmanuu B popMax, aAanTUPOBAHHBIX K OTPAaHMYEHUSAM UX 370pOBbS U BOCHIPUATHUS HHPOpMa-
IUH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJISA).

5.1 OcHoBHas JiuTEpaTypa:

1. bacamaeB FO.M. Kpucramnoduszuka u kpuctasmoxumust / FO.M. bacanaes. - Kemepono:
KemepoBckuil rocynapcrBeHHbslii yHuBepcuteT, 2014. - 403 c. — Pexum pnocryma: URL:
http://biblioclub.ru/index.php?page=book&id=278304.



2. Ilyraues B.M. Kpucramnoxumus / B.M. [lyraues. - KemepoBo: KemepoBckuii rocy-
napctBeHHbI yHuBepcuter, 2013. - 104 c. — Pexxum nocrtyma: URL: http://biblioclub.ru/
index.php?page=book&id=232461.

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

1. Co3unoB C.A. CtpykTypHble MeTOabl HcciaenoBanus kpucramioB / C.A. Co3uHOB,
JI.B. Konecnukos. - KemepoBo: KemepoBckuii rocynapctBennbiii yausepcurer, 2012, - 108 c. —
Pexxum noctyma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

2. boiiko C.B. Kpucramnorpadpus u munepanorus. Ocnonsie noustust / C.B. Boiiko. -
Kpacnosipck: Cubupckuii denepanbabiii yausepcuteT, 2015. - 212 ¢. — Pexxum noctyma: URL:
http://biblioclub.ru/index.php?page=book&id=435663.

3. bpanar H.b. KBazuvactunpl B pusuke konaeHcupoBanHoro cocrosinus / H.b. bpanar,
B.A. KynbOaunnckuii. — MockBa: ®usmarnur, 2007. — 632 c¢. — Pexum pocryna:
https://e.lanbook.com/book/2673.

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

5. EpmomnoB B.A. I'eonorus. YU.V. Kpucramiorpadus, MAHEpaIOTus U ITe€OJIOTHS KaMHe-
camonBeTHOTO ChIphsi / B.A. EpmonoB. — Mocksa: ['oprast kaura, 2009. — 408 c. — Pexum
noctyna: https://e.lanbook.com/book/3232.

5.3. [lepuoauveckue M3IaHusA:

1. ®dusuka TBEpOTO TeA.

2. Ycnexu puU3NUecKux Hayk;

3. XKypHas 9KCIIepUMEHTATLHOW U TEOPETHUSCKON (PU3UKH;
4. Kypnan ¢pusnueckoil XuMuu.

6. Ilepeyenn pecypcoB MH(pOPMALMOHHO-TEJEKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /ISl OCBOCHUS TN CUMILIMHBI (MOIYJIs).

Ne Ccpuika [Tosicuenue

n/n
BOOK.ru — anextponnas 6ubnuoreynas cucrema (3bC)

http://www.book.ru COBPEMEHHOM yueOHOM 1 HayYHOU JTUTEPaTypBhl.

1. bubnuoreka BOOK.ru conepXuT akTyalbHYIO JUTEPATYpYy
[0 BCEM OTpacisiM 3HAHWH, KOJIJIEKIMS MOMOIHAETCS dJeK-
TPOHHBIMU KHHTAMH PAaHbIIE W3JIAaHHS NT€YaTHONW BEPCUH.
AOyKC.py — dIeKTpOHHAs! OMOIMOTEUHAs CHCTeMa yu4eOHOM

) http://www.ibooks.ru U HAaydHOM JHTeparyphl. B 3IEKTPOHHYIO KOJUIIEKIIHIO

BKJIFOYECHBI COBPEMCHHBIC yqe6HHKH H THoco0us BEAYIINX
n34aTciIbCTB Poccun.

[Tnatdopma ScienceDirect oOecrieunBaeT BCECTOPOHHUI
OXBaT JIUTEPATyphl U3 BCeX 00JIACTEeH HAayKH, MMPeTOCTaBIIS
noctyn k 6osnee yem 2500 HauMeHOBaHUMN KypHaJIOB U 00-
nee 11000 kHUT 13 KOJUIEKIIUN U3AATEIbCTBA «DIIb3EBUDPY, &
http://www.sciencedirect.com | Tak)keé OTPOMHOMY YHCIY >KYPHAJOB, OITyOJIMKOBAHHBIX
IPECTHKHBIMU Hay4YHBIMH coob1iecTBaMu. [lonHoTekcToBas
0a3a nmanHBIX ScienceDirect siBisieTcs HENpeB30MIEHHBIM
HHTepHeT-pecypcoM HayYHO-TEXHHUUECKOW U METUIIMHCKON
uH(pOpMaLUU U CONEPKUT 25% MHUPOBOTO PhIHKA HAYUHBIX
nyOJIMKaIuii.

4. http://www.scopus.com baza manabIX Scopus mHaekcupyeTr Oosnee 18 ThIC. HamMe-



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/
http://www.scopus.com/

HOBAaHUM >KypHAJIOB OT S5 TBIC. MEXKIYHApPOJHBIX H3/a-
TeNbCTB, BKIFOUast 6onee 300 pocCUiiCKUX KypHAIOB.
Henpes3oiiienHass moajepkka B IMOWCKE HAyYHBIX MyOsIH-
KAl ¥ TIPEJOCTaBIICHUH CCBhIJIOK Ha BCE BBILIEANINE pede-
paThl U3 OOMIUPHOTO 0OBEMaA TOCTYIMHBIX CTaTEH.
B03M0OKHOCTB TIOTy4eHUsI HHPOPMALIUU O TOM, CKOJIBKO pa3
CCBUIAJIUCH IPYTUe aBTOPBI HA MHTEpeCyromyto Bac craTsio,
MPEAOCTABISACTCS CIUCOK ITUX cTaTeil. OTCaeXKUBaHUE CBO-
WX TyOJIUKAIMKA C IMMOMOIIBI0 aBTOPCKHX MPOQHICH, a Tak
’Ke pabOThl CBOUX COABTOPOB U CONIEPHUKOB.

Hayunas snexkrponnas 6ubnuorexka (HOb) comepxut mon-
5. http://www.elibrary.ru HOTEKCTOBBIC BEPCHUU HAyYHBIX HW3JaHWNA BEAYIIUX 3apy-
OEXHBIX U OTCUECTBCHHBIX M3/IaTEIIbCTB.

«OnexTpoHHass OubmMoreka nucceprauuit» Poccuiickoii
I'ocynapctBennoit bubnuoreku (PI'b) B HacTosiee Bpems
6. http://diss.rsl.ru conepxkut 60ee 400 000 MOTHBIX TEKCTOB HanMbOOJIEEe 4acTo
3alpaniMBacMbIX YWTATEIsIMH Juccepranuii. EjkerogHoe
orudpossiBanue ot 25000 1o 30000 grccepranmii.

7. MeToauyeckne yKazaHusi AJs1 OOyYAlOIIMXCH IO OCBOEHHMI0 THCHMILIMHBI
(Mmonyais).

OcHoBHOI yueOHOI pabOTO#l CTy/eHTa SIBIISIETCS CaMOCTOsITeNIbHas paboTa B TEUCHHE
BCero cpoka oOydenusi. HaumHath M3ydyeHHE NUCUUIUIMHBI HEOOXOJUMO C O3HAKOMIICHHUS C
oeJsiMU M 3aJad4aMu JUCHUILNIMHBI WU 3HAHWAMHU U YMCHUSAMU, HpI/IO6peTaeMLIMI/I B IIpouccce
uzydenusd. [lanee cnemxyer mpopaboTaTh KOHCHEKTHI JEKUUH, PACCMOTPEB OTAEIbHbBIE BOMPOCHI
o NpCAJIOKCHHBIM HUCTOUYHHUKAM JIMTCPATYPHI. Bce HescHrie BOIIPOCHI MO AUCHUIIIIMHE CTYACHT
MOJKET pa3pelIuTh Ha KOHCYJIbTALUAX, MPOBOJUMBIX MO pacnucaHuio. [Ipm moaroroske k
MPAKTUYCCKUM 3aHATUAM CTYACHT B 00s13aTeIbHOM MOPAAKE M3Yy4dacT TeOpeTI/ILIGCKI/Iﬁ Marepural
B COOTBETCTBUU C METOJIMYECKUMHU yKa3aHUSIMHU.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3YyEeMBbIX NPH OCYLIECTBICHHH
0o0pa3oBaTeIbHOIO NpoLecca M0 JUCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMALHMOHHBIX TEXHOJOTHH

1. ITIpoBepka 3a1aHNi 1 KOHCYJbTHPOBAHUE MTOCPEICTBOM SJIEKTPOHHOM MOYTHI.

8.2 IlepeyeHb nporpaMMHOro odecrneyeHust

[IporpammHBIN IPOAYKT JloroBop/nuiieH3ust

Oneparmonnas cuctema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cornamrenue
Microsoft ESS 72569510 ot 06.11.2018

WnTerpupoBannoe odpucHoe npuiioxkenue MS | No73—AD®D/223-D3/2018 Cornamienue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018

8.3 ITepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1.  DnekrponHas 6mubinuoreyHast cucrema "YHuBepcurerckas oumbmuoreka ONLINE"
[DnexTpoHHBIH pecypc] — Pexxum nocrtyma: http://biblioclub.ru.

2. DnektpoHHas OubnuoreyHas cuctema uzzaarenabcTBa "JlaHp" [DneKTpoHHBIN pe-
cypc] — Pesxxum moctyna: http://e.lanbook.com.

3. DnektponHas 6ubnuoreynas cucremMa eLIBRARY.RU (http://www.elibrary.ru).

9 MarepuajbHO-TeXHH4YecKasi 0a3a, He00X0AUMAsI JI OCYIIeCTBJIEHUSI 00pa-
30BaTEJIbHOI0 MPOoIecca MO IMCHUILTHHE (MOTYJII0)



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

MarepuaibHO-TEXHHYECKOE 00eCIIeueHne TUCITUTUIMHBI (MO-

oora

Ne Bun pabor
JUyJisl) ¥ OCHAIICHHOCTh
1. JlexuvoHHbIe 3aHATUSA | YueOHas ayquTopus AJis MPOBEACHUS 3aHATUN JIEKIIMOHHOTO
2 Texkyuii  KOHTPOJIb, | TUIIA U TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOU aTTeCTaluM;
IIPOMEXYTOUYHAsT aTTe- | OCHALICHHOCTh: KOMIUIEKT y4yeOHOW mebenu; nocka ydeOHas
cTanus MarHUTHO-MapKepHas
350040 r. Kpacuognap, yn. CraBponosbckas, 149, Ne318C
3. JlabopaTtopHble 3aHs- | YdeOHas ayIUTOPHS JJIs MPOBEACHHS 3aHATUI J1abopaTopHO-
TUA ro THIA; OCHAIIEHHOCTh: KOMILUIEKT yueOHOI meOenu; nocka
yaeOHass MarHUTHO-MapKepHasi; KOMIUICKT IJIakaToB «Teopus
rpynmn», «Pu3ndeckue CBOWCTBA KPUCTAIOB»; KOMIIBIOTEp-
Hoe ocHaieHue [I9BM
350040 r. Kpacnognap, yi. CraBponosbckas, 149, Ne320C
4. I'pynnoBeie (MHAMBHU- | AyIUTOPHH JUIS TIPOBEIACHUS TPYIIOBBIX M WHIMBUIYTBHBIX
NyalbHbIE) KOHCYNbTa- | KOHCYJAbTAILIMIA; OCHAIIEHHOCTh: KOMIUIEKT Y4eOHOW mebenu c
1002078 y4eOHBIMU [19BM; 1 [15BM aJMUHHUCTpaTOpa
(mpenofaBareabCKUit); 10CKa yueOHass MarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBpomnonbekas, 149, Ne 212C,
207C
5. CamocrositenbHass pa- | [lomemenue g caMOCTOATENbHONW PaOOTHI; OCHAILIEHHOCTD:

KOMIUIEKT Yy4eOHOW MeOenu, KOMIIbIOTEpHOE OCHAIEHUE
[I9BM c BO3MOHOCTbIO MOAKIIOUEHUS K ceTh «MHTepHETY,
MIPOrPaMMOil SKPAaHHOTO YBEITUYEHUS U IOCTYIIOM B 3JIEKTPOH-
HYI0 UH(QOPMAaIMOHHO-00pa30BaTEeNIbHYIO CPEly YHUBEPCUTETA
350040 r. Kpacnoaap, yi. CraBponosbcekas, 149, No 208C




