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1. OEJW OCBOEHUA JNCHUIIJIMHBI
Hemnsimu ocBoeHHst AUCUUTUIMHBI «CTPYKTYpa U CBOHCTBA KBa3UKPHUCTAIIIOBY SBJITFOTCS

1) ¢opmupoBanue y cryaeHta-pu3nka NpencTaBiIeHUN O COBPEMEHHOM COCTOSTHUHM (PU3UKH KOH-
IEHCUPOBAHHOT'O COCTOSTHUS,

2) 3HAKOMCTBO C TAKUMH HOBBIMH OOBEKTaAMHM HCCIENOBAHHS KpHCTALIOrpaduu Kak KBa3HKPH-
CTQJUTBI ¥ UIX MaTEMaTHYECKUMH MOJIEIISIMU — KBa3UIIEPHOANIECKIMH Pa3OUeHUsIMH,

3) wusyueHHe OCHOB (ppaKTaJbHON reOMETPUU M €€ MPUMEHEHHUS NPU OMUCAHUH KOHIEHCHPOBAH-
HOTO COCTOSIHUSI BEIECTBA.

3amaun AUCLIMILIAHBIL

1. oBnameHUe 3HAHUSIMU:
1) TeopeTHYeCKHUX OCHOB HAyKH, TEPMUHOJIOTHUH, UICTOPUH CTAHOBJICHUS,
2) MeTOAOB SKCIEPUMEHTANBHBIX U TEOPETUYECKUX UCCIICIOBAHUIMA,
3) npeamera u oObEKTa UCCIIEAOBAHUN JAHHON HAYKH,

2. OBJaJecHHE HaBBIKAMU:
1) pemeHus pacyeTHBIX 3a1a4,
2) pabotsl ¢ yueOHOI 1 HAy4YHOH JTUTEPATyPOH,
3) oBnaneHHWe YMEHUEM PEIIeHUs] TBOPYECKUX U HECTAHIAPTHBIX 33714,

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

HucuumuimHa « CTPyKTypa M CBOMCTBA KBa3MKPUCTAJUIOBY OTHOCHTCSI K BAPHATHBHON YaCTH.
Kypc omupaercst Ha Takue 0a3oBble MOHATHS pasaena «PU3MKa TBEPAOrO Tena» Kak CHMMETPHUS
KPHUCTAJJIOB, pellieTKa TPAHCIISILUM, aHU30TPOIUs CBONCTB KPUCTAJUIOB, TEOPHUS IPYIIIl CUMMETPHUU.
Jlnst ycBOeHUs Kypca TpeOyIoTCs 3HaHUE OCHOB O0IIel (PU3UKH, a TAKXKe C TAKUX Pa3JeioB TUCIIH-
wmHel "OcHOBBI TeopeTudeckoi ¢usmkn" kak "Craructuueckas ¢usmuka’, "TepmomuHammka",
"JnexrpoauHamuka" u "®@usnka TBEpIOro Tenma", a Takxke KypcoM "Meronbl MaTreMaTHuecKon (u-
3UKA".

3. KOMIIETEHIIU OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHMA JTNCIIUIIJIMHBI

Kon
KOMIIETEHLIUI Komnerenuun IInannpyemMsble pe3ysbTaTel
o ®I'OC

OK-3 CnocobHocTb Hc- 3HaTh:
ITIOJIB30BATh €CTECT- - OpeaMCT U 00BEKT (I)I/ISI/IKI/I KOHACHCHUPOBAHHOTO COCTOAHUA
BEHHOHAy4YHbIE U Ma- | BCIICCTEA,
TeMaTHUecKUe 3Ha- - (hyHOAMCHTANBHBIC MOHATHS TFCOMETPHUCCKOW M (PU3HICCKOU
HUSL B COBpeMeHHOM | KPHCTaiorpadum; 5
MH(OPMALOHHOM - OCHOBHBIE IOCTHKEHHSI COBPEMEHHOM KpucTajuiorpaduu.
IPOCTPAHCTBE Ywmern:

- OTIPEAENSATh U ONMMCHIBATE CHMMETPHUIO KOHEYHOH (POPMBI
KPHUCTAJUIOB, CHMMETPHIO OECKOHEYHOH MepHOANIECKON
KPUCTAIIMYECKON CTPYKTYPHI,

- OCHOBHBIE METO/IbI PEIICHHS KPUCTAININYECKUX CTPYK-
TYp, BKJIFOHYasi METOA JUCKPETHOrO MOAENUPOBAHUS MOJIe-
KYJISIPHBIX YIAKOBOK, MOJIEJIb TOCIOWHOIO POCTa KPUCTAJI-
JIUYECKUX CTPYKTYP, MOAEIbHBIE MHOXKECTBA KAK MOAEIU
KBa3UKPUCTAJJIOB.

Baapern:

- HaBbIKAMH PalOThI C YIIAKOBOYHBIMHU MPOCTPAHCTBAMH B
JBYMEPHOM U TPEXMEPHOM CIIy4ae.

- HaBbIKAMH palOThI C HAYYHOH JUTEPATYPOH Pa3HOTro
ypOBHsI (HAYYHO-TIONYJISIPHBIC W3IAHUS, TEPUOIMUECKUE




JKypHaJIbl, MOHOTpaduH, yueOHUKH, CIIPABOYHUKH);
-HaBBIKAMH OLICHKH Pe3yJIbTaTOB HAYYHOTO SKCIIEPUMEHTA
WJIN HCCJIEIOBAHUS.

IIK-12

BOJAUTH
HUCCIEN0BATETLCKOM

NeATENIbHOCTBIO  00Y-
YAFOIITIX CSI

CrocoOHOCTL  PyKO-
yueOHO-

3HaTh!

- crienu() MKy HAYYHOTO TBOPUYECTBA B 00J1aCTH (PU3UKHU
KOH/IEHCHPOBAHHOTO COCTOSIHUS, CBSI3AHHOH CO CTPYKTYp-
HOH OpraHu3alyen BeIecTsa,

- OCHOBHBIE TIOHSTHSI TEOPHH KPUCTAILTOTpadUIeCcKOi
CUMMETPHH KOHEUHBIX U OECKOHEUHBIX NMEPHOANIECKIX
00BEKTOB,;

- OCHOBHBIE TIOHSATHUSI METOIa TUCKPETHOTO MOJENIHNPOBa-
HUSI, TEOPHH (HPAKTATIOB U KBA3UKPUCTAJIIOB.

Ymers:

- pa3pabarbIBaTh MporpamMmy (pakyJabTaTUBOB U KPYKKOB
111 O0YHarO X Csl OCHOBHOH M CPEIHEH LIKOJIBI IO TEMaM,
CBSI3aHHBIM C MPOOJIEMaMH COBPEMEHHOH KpUCTAIIIOrpa-
um;

- BKJIFOYATh 3JIEMEHTBI COBPEMEHHOH KpucTauorpaduu B
3aHATHA N0 TeMaM «CTpoeHHe BerecTBay U «Pu3nka
TBEPIIOTO TeJIa» Ha YPOKaxX B LIKOJIE.

Baagers:

- HaBbIKAMH palOThI C HAYYHOH JUTEPATYPOH Pa3HOTro
yPOBHsI (HAYYHO-TIOMYJISIPHBIE U3aHHS, IEPUOIIMUECKUE
JKypHaJIbl, MOHOTpaduH, yueOHUKH, CIIPABOYHUKH);

- HaBbIKAMH Pa3pabOTKU MyJIbTUMEIUIHBIX MTPE3SHTALIHS
HA TEMbl COBPEMEHHOMN (YU3HKHL.

"B cooTBETCTBUU C MPOQeCCHOHATBHBIM CTAHAAPTOM Tienarora (mpukas MUHUCTEPCTBA
TPya U COLHANBbHOM 3a1uThl HaceaeHuss P® Ne 5441 ot 18.10.2013r.) npenogaBaTenu B cpeaHeit
HIKOJIE TIPU pa3paloTKe U peau3aluy IporpaMm y4eOHbIX TUCIIUIUIMH B PAMKaxX OCHOBHOM 001 e-
00pa3oBaTeNILHON MPOTPAMMBI, a TAKIKE TIPH TJIAHUPOBAHUY U TTPOBEACHUH YUEOHBIX 3aHATUH
JOJIKHBI BJIaJIETh OOIIENOIb30BaTeIbckiuMu U odmenenarornueckumu MK T-koMmeTeHTHOCTAMU
(UKT - napopMaimoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH). "

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIVINHBI
OO1mast Tpya0eMKOCTb JUCHUITUIUHBI COCTABIAET 3

3a4eTHBIX eauHull, 108 dvacos.
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KYJLIPHBIX KpH-
CTajljaax
Mogaem Iocnoii-
2 gﬁgiﬁ;?igj}m 10|45 | 2 6 14 2/25 PK-1
u rpadoB
OmHOMCPHBIH KBa-
3 | suxpucramt ®udo- | 10 | 6-7 2 4 14 3/50
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JIByMEpHOE KBa3H-
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pasbucHue Posu
5 xfaﬂm Hempo- 1 1 1102' 3 4 15 3/43 PK-3
Bcero 12 24 72 14/39 SL?EqIEIE()Cﬁ
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MN
N Buner yuebnoii pa- | OOpazoBaTenbHbIe TEXHOIOTHU
n/n | 6OThI
1. Jlexuus -NeKuus-uHGOpMALHs ¢ BU3YaJIH3alHel;
-npoOJieMHast JIEKIHSI
2. [IpakTHueckue 3aHs- | -CeMHUHAP-KOH(EPEHIH 10 CTYASHUYUCKUM JTOKJIaZaM U 3CCe,
THs -BBINIOJTHEHNE PACUYETHBIX PadoT;
-TIOMCK ¥ aHau3 uHpopmauuu B cetu MHTEpHET;
-[IPOEKTHBIE TEXHOJIOT UM,
~-TEXHOJIOTHsI Y4eOHOTO UCCIICIOBAHHUS
3. CamocTtosTenpHas -BHEayIUTOPHAsA paboTa CTyIEHTOB (OCBOCHHE TEOPETHUECKOTO
pabora MaTepHala, MOArOTOBKA K MPAKTUYECKUM 3aHSATHAM, paboTa ¢
3JIEKTPOHHBIM Y4eOHO-METOAMUECKUM KOMIUIEKCOM, padoTa Haj
IPOEKTOM, IIOATOTOBKA K TEKYIEMY H HTOTOBOMY KOHTPOJTIO)
4. Texkylmui KOHTPOJIb | -pelIeHUe 3a/1a4 Ha NPAKTUYECKUX 3aHATHSIX,
- 3aIUTa PacYeTHBIX PadoT;
-3aI1Ta IPOEKTOB;
-0JJAaHOYHOE U KOMITBIOTEPHOE TECTUPOBAHHUE
6. ONEHOYHBIE CPEACTBA /UIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMU,
MNPOMEXYTOYHOU ATTECTAIIMA IO UTOI'AM OCBOEHHWA JAUCIIHI-
JIMHbI U YUYEBHO-METOAMYECKOE OBECHEYEHUE CAMOCTOATEJIb-
HOM PABOTHI CTYJAEHTOB
Bonpocs! k pedTHHr-KoHTpO 10 Nel
1. VYKkaxure, B KAKUX PELIETKaX Ba YIJIa SIBJIAIOTCS MPSIMBIMH, & TPETUH OTJIMYEH OT 90%?
a) TeKCaroHaJIbHON ¥ MOHOKJIMHHOIA,
0) poMOMUeCKOl 1 MOHOKJIHHHO,
B) TPUTOHAIBHON M POMOHUECKON;
) TETParoHAJIbHOW U POMOHYECKO.
2. Ecnu kakas-nmido miockocTh He MepecekaeT och X, TO ee MHAeKC Muiepa mo 3TOi OCH pa-
BEH:

a) HYJIIO;

0) 6eCKOHEYHOCTH,

B) €NMHULIE,

) HE YKa3bIBAETCSL.




3.

Ecnu BermecTBo MOXKET CyLIECTBOBATh B Pa3HBIX KPUCTAJUIMIECKIX MOAM(PHUKAIHAX, TO MPU

OTOM.

5.

a) MEHSETCS IJIOTHOCTD YIIaKOBKH U KOOPIWHAIIMOHHOE YUCIIO;
0) MeHseTCsI MIIOTHOCTh YIIaKOBKH,
B) MEHSIETCS KOOPAHHALMOHHOE YNCIIO,
I') HAYErO He MEHSETCSL.
Hanbonee cnaboii siisercs:
a) MOHHAs CBS3b,
0) KOBaJIeHTHAsI CBSI3b,
B) MOJIEKYJIIPHAsl CBA3b;,
I) METaJUTMYECKasi CBSI3b.
DHeprusi ONTHYECKON BETBH KOJeOaHMI aTOMOB B PELIETKE, COCTOSIIEH U3 aTOMOB JIBYX

COpPTOB:

10.

11.

12.

a) Bcerna OoJbIle YHEPTHH aKyCTUYECKUX KoJeOaHuUi;
0) BCerma MEHbIIIEe YHEPTHUHU aKyCTUIECKUX KoJieOaHuUi;
B) MOXET OBbITb Kak OOJIbIIE, TAK U MEHBLIIE YHEPTHU aKyCTHUECKUX KOJIeOaHHIA;
r) OoJblile WM PaBHA SHEPTUHU AKYCTHYECKUX KOJIEOAHUH.
Yacrora xonedaHull LEMOYKH OJMHAKOBBIX aTOMOB 3aBUCHT OT BOJIHOBOT'O YHCJIA:
a) JINHEHHO,
0) CHHYCOHMIAIBHO;
B) 5KCIIOHEHIIHAJIBHO;
r) 5710 O0JIee CIOXKHAsI 3ABUCUMOCTb.
ITo Monenu DiHIITEHHA TEIUIOEMKOCTD BOJIM3HM HYJISI 3aBUCHT OT TEMIIEPATYPhI:
a) JINHEHHO,
0) 3KCMOHEHLIUAIBHO;
B) KyOHueckwy,;
) HE 3aBUCHT.
ITo 3akony Hrononra-IItu TemnoeMkocTb BOIM3M HYJISI 3aBUCUT OT TEMITEPATYPHI:
a) JINHEHHO,
0) 3KCMOHEHLIUAIBHO;
B) KyOHueckwy,;
) HE 3aBUCHT.
Monens JleOast U1t TETIOEMKOCTH BBEJICHA C YYETOM CIEAYIOLINX MPEINOIOXKESHUH]!
a) HETIPEPBIBHOCTU CPENbl M UACHTUYHOCTH MPOJOJbHBIX U MOMEPEYHBIX KONeOaHUH;
0) MHHUMaJIbHOCTU SHEPTUU CUCTEMBI,
B) CYIIECTBOBaHUS TeMIiepatypsl Jledas;
) CYIIECTBOBaHUS pacnpeneneHust bonpumaHa.
DOHOHBIL:
a) OIMHUCBIBAIOTCS CTATUCTUKOM bo3e-OiiHmmTeliHa;
0) SIBJIAIOTCS KOJUIEKTUBHBIMU KOJIEOAHUSAMHU KPUCTAJUIMIECKON PEIIeTKY,;
B) SIBJIAFOTCS HOCUTEIISIMHU SHEPTHH;
T) SIBJISIFOTCS HOCUTEISIMHE 3apsizia.
Teopus dpyne-Jlopenua:
a) HETIPABIJIBHO OMHCHIBAET 3aBUCHUMOCTD 3JIEKTPOIIPOBOJHOCTH OT TEMIIEPATYPHI,
0) HEMPaBIIHLHO OMUCHIBAET 3aBICUMOCTD TEILIONPOBOIHOCTH OT TEMIIEPATYPHI;
B) HETIPABIJIBHO OIMHCBIBAET JIEKTPOHHYIO TEIUIOEMKOCTH;
I') HETPABIIHLHO OMUCHIBAET 3aBUCHMOCTD 3JIEKTPOHHOH TEIIJIOEMKOCTH OT TEMIIEPaTyPhI.

Bonpocel K peHTHHI-KOHTPOII0 Ne2

ITo 3akony Bunemana-®panua-Jlopenua:
a) OTHOLLIEHHE MEXKY TEIUIO- U 3JIEKTPONPOBOIHOCTHIO MPOMOPLHOHAIBHO TEMIIEPATYPE;
0) OTHOIIIEHHE MKy TEIJIO- U 3JIEKTPOIIPOBOIHOCTHIO 0OPATHO MPOMOPLIMOHAIBHO TEMITepa-

Type,



13.

14.

15.

16.

17.

18.

B) OTHOLICHHE MEXAY TEIUIO- U 3JIEKTPONPOBOJHOCTHIO MPOMOPLHOHAIBHO KBAIPATy TEMIIE-
paTypsl,
') OTHOLICHHE MEXAY TEIUIO- U 3JIEKTPOIPOBOJHOCTBIO OOPATHO MPOMOPLIMOHAIBHO KBAAPATY
TEMIIePaTyphL.
ITonBu>KHOCTH HOCHUTENEH 3apsAaa - 3TO:
a) CKOPOCTh YIOPSIIOUEHHOTO IBIKEHHSI HOCUTEIEH 3apsiaa B MOJie €ANHIYHON HANpPsKEHHO-
CTH,
0) cKOpOCTh IBMKEHUS HOCUTENEH 3apsiia B TOJIe €AMHUYHON HANPSKEHHOCTH,
B) CKOPOCTh TEIUIOBOI'O ABIDKEHHSI HOCUTEJIEH 3apsiia B IOJIe €MUHIYHON HANPSKEHHOCTH,
I') CKOPOCTh YIOPSIIOYEHHOTO IBIKEHHSI HOCUTENEH 3apsaa NPH eAMHIYHOM CONPOTHUBIICHHH.
CriexTp 31eKTpOHA B KPUCTAJLIE SIBJISIETCSI:
a) CIUIOIIHBIM,
0) IUCKPETHBIM;
B) 30HHBIM;
I) TMOJOCATHIM.
IITupuna pa3peleHHON 30HbI B KPUCTAJIE C POCTOM 3HEPTHUU:
a) pacrer;,
0) yMeHbIIaeTCs,
B) HE U3MEHSETCS,
') 30Ha UCUE3aeT.
OddexTuBHAS Macca HOCUTENEH 3apsiaa;
a) paBHA MHEPIIMOHHOW Macce,
0) paBHa rpaBUTALIMOHHON Macce;
B) SIBJIACTCS] KO3(PULMEHTOM MPONOPLUOHAIBHOCTH MIPU OTIMCAHUH ABMKEHUSI HOCUTEIS 3a-
psia B MOJIE KPUCTAIITMYECKOH PELIeTKH;
I) SIBJIIETCSI MOCTOSTHHBIM KO3 ULIMEHTOM MPONOPLHOHAIBHOCTH MTPH OMIMCAHUH ABHKEHHS
HOCHUTEJIS 3apsAa B M0JIe KPUCTAITMYECKON PELIETKH.
B cBepxmpoBonsieM COCTOSHUN PABHO HYJIIO:
a) CONPOTHBIICHHE B IPOBOJHHUKE,
0) MpOBOAMMOCTD B IPOBOJHHKE,
B) MAarHUTHOE IOJI€ BHYTPU IPOBOAHHKA;
) BCE BBILIENEPEUNCICHHOE.
IIpu mepexone U3 CBEPXMPOBOSINErO COCTOSHUS B OOBIMHOE CBOWCTBA MPOBOAHUKA MEHSI-

HOTCA MTHOBCHHO!

19.

20.

21.

a) B CBEPXIIPOBOIHUKAX | pona;
0) B CBEPXIIPOBOIHHUKAX 2 POAA;
B) BO BCEX CBEPXIPOBOIHHKAX;
r) HU B OJJTHOM U3 MEPEUNCIICHHBIX TUTIOB CBEPXIPOBOJHUKOB.
[Tepsrriii 3axkoH Puka GopMynHpyeTcs CASTYIOIIM 00pa3oM:
a) J = - D(dc/dx);
0) J = D(dc/dx);
B) J = - D(dc/dt);
r) J=- D(dc/dt).
Bropoii 3akon @uka GopMyIupyeTcs: CIeAYIOMUM 00pa3oM:
a) de/dt = D(d ¢/dx’);
6) de/dt = - D(dPe/dx’);
B) dc/dt = D(dc/dx);
r) dc/dt = -D(dc/dx).
B cootBecTBuu ¢ 3akoHOM [lrosionra u [Itu TennoeMkocTs NponopLHOHAIbHA!
a) 3R;
0) SR;

2

B) 2R;

2

r) 1R;

2

n) 4R.



Bonpocel K peHTHHI-KOHTPOII0 Ne3
22, Ha manno# cxeme mo3umueii 3 oTMeueH:

a) YCUJIUTEb,
0) pesoHaTop;
B) MarHur;
) reHepaTop;
1) AETEKTOpP.
23.  Ha pucyHke nzo0paxena:

a) I'-pererka,;
0) R-pemrerka,;
B) C-permerka,
r) P-pemierka,;
n) I-pemerka.

24. Ha pucynke nzobpaxkeH pa3pe3 CTPYKTYphI ajiMmasa;

Il

a) HOpMaJbHO K ceTkam (110);

6) HOopManbHO K cetkam (111);

B) HOpMaJbHO K ceTkaM (100).
25.  Ha pucyHke uzo0paxena:

a) I’-pemerka,;
0) P-pererka,;
B) C-permerka,
r) P-pemierka,;
n) I-pemierka.

26. Ha nannoii cxeme mo3unued 4 oTMeueH:



a) YCUJIUTEJb,
0) pe3oHaTop;
B) MarHur;
) TeHepaTop;
1) OETEKTOp.
27 ITupuna 3anpereHHol 30Hbl B KPUCTAIIE C POCTOM SHEPTHMU:
a) 30HA MCYE3aeT,
0) yMeHbIIaeTCs,
B) pacTeT;
I) HE U3MEHSETCS.
28.  Ha pucynke nm3odpakeH nedexr:

a) o IloTkwu;

6) npumecy;

B) 110 PpeHKelto.
29.  Koadduument reruronposogroctu B CH umeer pa3MepHOCTb:

a) Joi/(mK);

6) B1/(MK);

B) B1/(xrK).
30. B ypaBHeHnn konebaHus OMHOPOJHON CTPYHBI HaCTOTA KOJIEOAHNH 3aBUCHT OT BOJIHOBOTO
YHCNA!

a) JINHEHHO,

0) CHHYCOHMIAIBHO;

B) 5KCIIOHEHIIHAJIBHO;

) HE 3aBUCHT.
31 I'mpomMarHuTHOE OTHOILIEHHE 3JIEKTPOHA OKA3aJI0Ch B 1Ba pa3a OOJbIIe PACCYUTAHHOTO U3-
3a:

a) OIMOKHU B pacyeTax;

0) MOrpeIrHOCTH U3MEPEHUI,

B) CYIIECTBOBAHUS CIIHHA,

I') CYIIECTBOBAaHWS MarHUTHOTO MOMEHTA 3JIEKTPOHA.

Opranuzanus u yueOHo-MeToAHYeCKOe o0ecreyeHHe
CAMOCTOSITE/ILHOI PadoThl cTyAeHTOB (64 yaca)

[IpuBoaUTCSA XapakTEpPUCTHKA BCEX BHIOB M (OPM CAMOCTOSITETIBHOH palOThI CTYIEHTOB,
BKJIFOYAsl TEKYIIYIO U TBOPUYECKYIO/UCCIENOBATENbCKYIO ACATENbHOCTD CTYICHTOB:
Texymasa CPC, HampaBiieHHas Ha yriiyOJieHUE U 3aKperyieHue 3HAaHUH  CTY/IeHTa, pa3BUTHE
MPAKTUYECKUX YMEHHUN BKIIFOYALT:
- paboTy ¢ JEKIMOHHBIM MaTEPHAJIOM, TOUCK U 0030p JTUTEPATYPhI U SJIEKTPOHHBIX HCTOYHUKOB
UH(pOPMALIMH 110 HHANBUIYAJIBHO 33aHHOH pobieme Kypca,



- BBITIOJIHEHUE TIOMAIIIHUX 3aJaHHI, KOHTPOJIbHBIX PadoT,

- - U3yYEHHUE TeM, BBIHECEHHBIX Ha CAMOCTOSITEJIbHYIO TPOPadOTKY,

- MOATOTOBKY K MPAKTHYECKUM M CEMUHAPCKUM 3aHSITHSIM,

- MOTOTOBKA K KOHTPOJIHON padoTe, K 3a4eTy, 3K3aMEeHy.

TBopueckas npo0JIeMHO-OPHEHTHPOBAHHAA CAMOCTOSITE/IbHASA padorta (TCP),
OPUEHTHPOBAHHAS HA pPa3BUTHE WHTEIUICKTYaJbHBIX YMEHHUH, KOMIUIEKCA YHHUBEPCABbHBIX
(oO1mIeKyIBTYPHBIX) U TPOGHECCHOHATIBHBIX KOMIIETEHIINH, TOBBIIIEHUE TBOPYECKOTO MOTEHIIMAJIA
CTY/ICHTOB BKJIFOYAET CIEAYIOLINE BUABI pabOT 10 OCHOBHBIM TpodjemMaM Kypca:

- MIOUCK, aHAJIN3, CTPYKTYPUPOBAHUE U TIPE3CHTALUS WUH(POPMAIUH,

- aHAJIM3 HAYYHBIX MyOJIUKALWIA IO 3apaHee ONpeneIeHHON PernoaaBaTeeM TeME,

- aHAJIM3 CTATHCTUYECKUX U (PAaKTUYECKUX MATEPHAJIOB IO 33JaHHOH TeMe, MPOBEICHUE PacueTOB,
COCTaBJIEHHE CXEM U MOZEJIEH Ha OCHOBE CTATUCTHYECKUX MAaTEPHAJIOB.

Coaep:kaHue cCaMOCTOATEIbHOH PA0OTHI CTYAEHTOB MO AHUCUHUILIHHE
Tembl fOMAIIHUX 3aJaHUM:
1. YmakoBOYHBIE NPOCTPAHCTBA HA MIOCKOCTH.
2. Kpurepuii TpaHCISIUUMOHHON YIAKOBKU MOJIUMHUHO
3. Tlepebop Bcex BO3MOXKHBIX TPAHCISILIMOHHBIX YIIAKOBOK 33JaHHOTO TIOJMMUHO C 3a7aH-
HBIM KO3 ((UIIUEHTOM yTIaKOBKH.
4. TlepeOop BCeX BO3MOXKHBIX NEPUOJUYECKUX YIMAKOBOK [IBYX MOJUMHHO, CBSI3aHHBIX
LIEHTPOM HHBEPCHH.
CocraBneHne kKofa MepruoAnYecKOro pa3OueHmst INIOCKOCTH Ha MOJMMHHO.
Boccranosnenne pa3bueHus IIIOCKOCTH HA TIOJIMMHUHO IO KOIY YITAaKOBOKH.
7. TlocnmoWHBIA POCT MEPHOAMYECKOrO pa3OUeHHsI TIIOCKOCTH Ha MOJMMUHO. PopMHpoBa-
HUE€ MHOTOYTOJIbHUKA MMOCJIOWHOIO POCTA.
ITocTpoenre MHOrOYroJIbHUKA MOCIOHHOTO POCTa METOIOM «3BE3IbD».
9. Ananu3 crnekTpa MHOIOIPaHHMKOB POCTa OPraHMYECKOro peajbHOr0 MOJIEKYJISIPHOTO
KpPHUCTAJIA.
10. ITocTpoeHne KOHCTPYKTUBHBIX (ppakTanos. Pacuer ¢ppakraapbHON pa3MepHOCTH.
11. AHanu3 npupoaHBIX (PPaKTAIBHBIX OOBEKTOB.
12. UccnenoBanue ¢pakranos JKromua ¢ TOMOLIBIO KOMITBIOTEPHOH MPOrPaMMBI.
13. CkopoCTb MOCIOWHOTO POCTa OMHOMEPHOTO KBasuKpucTauia PuboHayuu.
14. KoopaMHAIIMOHHBIE YHCIAa KBA3UIIEPHOANIECKOro pa3duenus Posu.
15. MHOroyrospHUK MOCIOHHOTO pOCTa IByMEPHOTO KBa3UIIEPHOANIECKOTo pazdouenus Po-
3U.
16. Iloctpoenue mo3zauk IleHpoy3a ¢ MOMOLIBIO CIIELUATBHON MPOrPaMMBI.

o w

o

KonTposb camocrosiTe/iIbHONH padoThl

OneHka pe3ysbTaTOB CaMOCTOSITEIbHONH padOThl OPraHU3yeTCsl KaK €IMHCTBO JBYX (popm:
CaMOKOHTPOJIb U KOHTPOJb CO CTOPOHBI mpernonasateneil. OueHKa pe3yJbTaToB CaMOCTOSTEIbHON
paboThl OPraHU3YeTCS CIEAYIOIUM 00Pa3oM:

® KOHTPOJIbHBIE BOTIPOCHI, 337[aBa€Mble MTPU BBIMOJHEHUH U 3aI0UTax Ja0OpaTOpHBIX padoT;

KOHTPOJIbHBIE BOIPOCHI, 3a/1aBaeMble P NMPOBEICHUN MPAKTUUECKUX 3aHATHH,
BOTIPOCHI [ CAMOKOHTPOJIS,
BOIPOCHI TECTUPOBAHMIA,
BBINOJIHEHHE JOMAIIHUX PadoT;
BBIIOJIHEHHE CAMOCTOSITENIbHBIX i KOHTPOJIBHBIX PadoT
BOIIPOCHI, BHIHOCHMBIE Ha SK3aMEH.
pedepar ¢ s3eMeHTaMH MPOSKTHUPOBAHUS,
TOKJIa/Ibl HA KOH(EPEeHLI-HeeNsIX.

OLIeHKa KaueCTBa OCBOCHUSA NUCLUILIIMHBI MPOU3BOAUTCA MO PE3YJIbTATaM CJIICAYHOIIUX KOHTPOJIHN-



PYIOIIMX MEPONPUITHI:

KoHnTtpoaupywoimue meponpusaTus PesyabTaTnl 00ydeHus no auc-
HUILJIMHE
CamocTosiTebHbIE Pa0OThI HA MPAKTUYECKUX 3aHATHSIX 3HaHUEe OCHOBHBIX (POPMYJI U OII-
peneneHui
KoHTponpHbIe pabOThI HA MPAKTHYECKUX 3aHATHIX YMeHHe CaMOCTOSITENbHO Haxo-

IUTh PELICHHE TMOCTAaBJIECHHOMN
3a7a4un

VYyacTue CTyIeHTOB B Hay4HOW OUCKYCCHHM IO MOArOTOB- | OBiageHue ONbITOM aHalIu3a UH-
JICHHBIM M TIPENICTABJICHHBIM Tpe3eHTalusIM, pedeparaMm BO | GOPMALMOHHBIX HCTOUHUKOB,
BpeMs IPOBEEHHs KOH(pEPEHI-HEeAeN BBICTYIUIEHUH C [OOKJIaJaMH U

y4acTHs B AUCKYCCHSIX;
paszeseHus Hay4YHOTO W HEHayu-
HOT'O 3HAHMSI,

BrimonHeHue u 3a1uTa HHAUBUAYAJIbHBIX 3a1aHHUI 3HaHMe OCHOBHBIX (POPMYIT H OII-

peneneHuil. YMeHue CaMoCTOs-
TCJIBbHO HaxXOAWUTb PELICHUE I10-
CTaBJICHHOM 3a/1auu

Tectuposanue 3HaHUEe OCHOBHBIX (POPMYJI U OII-

peneneHuil. YMeHue CaMoCTOs-
TCJIBbHO HaxXOAWUTb PELICHUE I10-
CTaBJICHHOM 3a/1auu

KOHTpOJ'Ib CO CTOPOHEI MPENOoAaBaTC/IsI U CAMOKOHTPOJIb OCYIHECTBJIACTCA B COOTBECTCTBUU C

PEHTHHT-TUIAHOM TUCLIUIUIMHBI, BO BPEMs MPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSITHH, KOJUIOKBUY-
MOB, 3aIUThl JOMALIHUX 3a1aHUM.

Bomnpocsl K 3a4eTy ¢ OLIeHKOH

1. JluckpeTHasi MOIENb MOJICKYJIbl — MONUKYO (MOJIMMHIHO B IBYMEPHOM CITy4ae).

2. Annpokcumarnus MOJIEKYJT JUCKPETHBIMU MOJENSIMU.

3. YnakoBO4YHOE NPOCTPaHCTBO. [IpuMeprl ynakOBOYHBIX POCTPAHCTB.

4. Kpurepuil TpaHCISIMOHHON YIaKOBKH MOJMKYOOB. ANrOpUTM nepedopa TPaHCILUOHHBIX
YIIAaKOBOK.

5. Kpurepwuii neproanveckoi yrmakoBKH HECKOJIbKUX MOJHUKYOOB.

6. Koamposka pa3bueHuii mpocTpaHCTBA HA MOIUKYOBL.

7. AKCHOMBI MOZIEJIH TTOCIOWHOTO POCTA.

8. AJropuTM NOCTPOEHMSI MHOTOIPAHHHUKA MTOCIOMHOIO pOCTa NEPUOJNIECKUX CTPYKTYP.
9. CnexTpbl MHOTOTPaHHUKOB POCTa peajibHbIX KPUCTAJUINYECKUX CTPYKTYP.

10. ®pakTanbHbII XapakTep NPUPOAHBIX OOBEKTOB.

11. KoHCcTpyKTHBHBIE (PpaKTAIIBL

12. CummeTpust camoniofo0ust ppakTayios.

13. 3mes 'ocniepa. [Mapagoxe [N'ocniepa.

14. ®paxTanpHas pa3MEPHOCTD.

15. Cuexunka Koxa. Pazbuenne miockoctu Ha pakransr Koxa.

16. Cnyuaitable ppakTansl. Anredpandeckue GpaxKTabl.

17. ®pakrans XKronma u Mangensopora.

18. 3onoroe ceuenne. OnHOMepHBIH KBa3ukpucTat PuboHadqm.

19. KBasukpucranin @PuboHau4yn Kak MOJIEIbHOE MHOKECTBO.

20. Kpazunepuoamnueckoe pa3dbuenue Po3u — nByMepHbIid aHAJIOr KBasukprcTauia @PuboHaqqm.
21. [MapameTpuzanus AByMEPHOTO KBa3HUIIEPHOANMUYECKOT0O pasOnuenns Posu.

22. TTocnoiHBIH POCT ABYMEPHOTO KBA3HITIEPUOINIECKOT0 pa3dbuenus Posu.

23. O6o6menHbIe pa3douenus Po3u.

24. PaznosugHocTu Mo3auk [lenpoysa.

25. Mosauku I1enpoysa kak MOEIbHBIE MHOXKECTBA.



26. Ilocnoiinblil pocT rpaHul Mo3auku Ilenpoysa.

7.YYEBHO-METOANYECKOE 1 MH®OPMAIIMOHHOE OBECIHEYEHME JAMC-

IUIJIMHBI MOAYJIA)
OcHoBHasi iuTEpaTypa:
Ne Hassanue u BBIXOAHBIE JAHHBIE Tog m3pmarma | KommuecTso Haanuue B KomuuectBo | ObecrnieueH-
n/n (aBTOp, BUI U3JAHUS, U3AATEb- IK3EMILIA- JJIEKTPOH- CTYACHTOB, HOCTb CTYy~-
CTBO, H3IAHU, PpoB B OHO- HOM Omo- HCHOJb3YH0- | ACHTOB JIH-
KOJIMYCCTBO CTPAHHIT) JHOTEKE JIHOTEKE X yKa- TepaTy-poi,
YHHBEpPCHUTE- Bal'Y SaHHYFO JIH- %
Ta TCpaTypy
1 2 3 4 5 6 7
OcHoBHasi IUTEpaATYpa
1 Kpucranmmsaumsa sHeproHachl- 3BC «Kon-
IMCHHBIX COGI[I/IHGHI/IfI U3 pacTBoO- CYJIbTAHT
POB [DneKTpoHHBIH pecypc] : CTYACHTA»
yueOHOE mocodue / B.A. Axmen- http://www.s
muHa, B 5. bazoros. - Kazaus : 2012 tudentlibrary 15 100
Wznaremscreo KHUTY. - 124 ¢. - .1u/book/ISB
ISBN 978-5-7882-1249-4. N978578821
2494 html
2 Y AMBHTEIBHBIC HAHOCTPYKTYPBI 3BC «Kon-
[SmexrponHsIi pecype] / K. CYIBTaHT
Hedgetic, C. deddetic. - M. : CTYICHTA»
BMHOM. - 209 c. http:/www.s
ISBN 978-5-9963-2501-6 2015 tudentlibrary 15 100
.u/book/ISB
N978599632
5016.html
3 IMepemer I'.T". T'eomeTpuueckue
mpeoOpPa30BaHUs H q)paKTzvlm,Haﬂ SEC «IPR-
TCOMCTPH [ DICKTPOHHBIH pe-
Books»
cype]: yueOnux/ epemer I'.T.— http:/ Wi
DJICKTPOH. TCKCTOBBIC JAHHBIC.— 2013 DWW 15 100
: » prbookshop.
ITepms: TlepMckuii rocy apeT-
. /32031
BCHHBIH T'YMAHHUTAPHO-
r[e/:[arornqecmﬁ YHUBCPCUTCT.—
188 c.
JONnoJTHUTE/IbHASI JIUTEPATYPA
1 Manees, Aaaped Bioagumuposuy.
Moaens NOCIOHHOrO pocra pas-
OmeHmii, ymakoBok u Tpados :
moHorpadums / A. B. Manees, A.
B. llyros ; BIl'Y .— Bal'V.— 2001 3 13 B
107 ¢. : wn., Tabm. — bubmmorp.:
c¢. 100-107 .— ISBN 978-5-8311-
0546-9.
2 PEeHTICHOCTPYKTYPHBIM  aHATH3
BCIICCTB [DNCKTPOHHEIH pecypcl: SEC «IPR-
MCTOIMYCCKUC YKA3aHUA K J1a0o-
. Books»
paropHoii pabore/ HU.A. Koga- T ——
JEHKO [m Ap.].— DNEeKTpOH. TeK- 2010 AUDIWWIW.1 15 100
CTOBBIC JaHHbIC.— Jlumenk: Jlu- prbookshop.
o M /22926
NCUKHHA TOCYAAPCTBCHHBIM TCX-
Hudeckuit  yHmBepcuter, ObC
ACB.—24c.
3 Kpucranmorpadus, munepano- 2009 9BC «Kon- 15 100
THA U I'COJIOTHI KAMHCCAMOIBCT- CYJBbTAHT




HOTO CBIPbS [ DJICKTPOHHBIN pe- CTyACHTA»

cype] : YucOHOe mocoOue ais http://www.s
By30B / EpmomnoB B.A., [lyHacs tudentlibrary
B.A., Mocetikan B.B.; ITox pex. .ru/book/ISB
B.A. Epmogosa. - M: M3garens- N978598672
¢cTBO MOCKOBCKOTO TOCYapCT- 1514 html

BEHHOTO TOPHOTO YHUBEPCHUTETA,
2009. - SBN 978-5-98672-151-4

aalb B

nepuoAHYeCKHe U3TAHMS:

«3emuis 1 BceneHHash». M.: Hayka;
«IIpupoma» M.: Uzn. PAH,;

«Pusuka B mkoae» M.: llIkonpHas npecca,
«Ycnexu pusnyeckux Hayk» M.: 3. PAH,
«Dusuka» M.: IlepBoe ceHTsIOpsi.

nporpammHoe obecneuenne u Murepuer-pecypesni: Courselab 2.7,

[Iporpamma nepebopa BapHaHTOB MEPUOAMUECKUX YITAKOBOK MOJMMUHO B IUIOCKOCTU. ABTOD:
Marnees A.B. CBuznerenscTBO O rocyJapCTBEHHOI perucrpauuu nporpammsl ans 9BM Ne
2013619301 (mara roc. peructpauuu 01.10.2013).

[Iporpamma mepedopa BapUaHTOB MEPUOANYECKHUX YIAKOBOK IOJHUIEKCOB B IUIOCKOCTH. AB-
Top: Manees A.B. CBunerenbcTBO O rOCyJapCTBEHHOMN peructpauuu nporpammel ans 9BM
Ne 2014661669 (narta roc. perucrpauuu 11.11.2014).

[Iporpamma mocTpoeHust 1 UccienoBaHus 0bo0meHHbx (pakTanos Posu. Asropsl: Masees
A.B., Illyros A.B. CBuneTenscTBO 0 rocy1apCTBEHHOM perucrpauuu nporpammsl mis O9BM
Ne 2015662240 (narta roc. peructpauuu 19.11.2015).

IIporpaMMHBIil KOMIUIEKC JJIsl UCCIIEAOBAHUs KOOPIAMHALMOHHBIX OKPY>KEHUH B MOJENHU IO-
cinoiiHoro pocta rpados cessHocTH. ABTOphl. Manees A B., Kypasnes B.I', Illytos A.B.,
Pay B.I'. CBuaerenbCcTBO O TIOCy[apCTBEHHOW peructpauuu mnporpammbel st OBM  Ne
2013619399 (mara roc. perucrpauuu 03.10.2013).

IIporpamMmHBIii KOMIUIEKC 711 TOCTPOEHUS U HUccienoBaHus Mo3auk Ilenpoysa. Astopsl: Ma-
nees A.B., Ilerpocan XK. J1., lllytos A.B. CBuaerenscTBO 0 rocyJapCTBEHHON perucTpanuu
nporpammsl 1t OBM Ne 2014618215 (mata roc. perucrpauuu 13.08.2014).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHBI

JlekumoHHas ayAuTOpHs ¢ MyJIbTUMenuiHBIM nipoekTopoM u 11K (ayn. 236-7).
IIpemaparopckasi 1Jisi MOATOTOBKY I€MOHCTPALMOHHBIX (pr3ruecKkux ombIToB (ayn. 235a-7).
AyauTopusi ¢ MHTEPaKTUBHOM nockoit (aya. 121-7).

Jlaboparopusi kBaHTOBOW (DM3WKU U CHeKTpaibHOrO aHamu3a (ayn.119-7) ¢ HeoOXoguMbIM
¢dusmueckum 000pyIOBAHUEM.




PaGoyas mporpaMMa JUCHMILIMHBI COCTaBJI€Ha B COOTBETCTBUHU ¢ TpeboBanusmMu ®I'OC BO
no uanpasienuto  44.03.05 Ileparornueckoe oOpazoBanue npodunn «Puszuka. Maremarukay

PaGouyio nporpaMmMy cCOCTaBHII nor. A.B. Masiees y 9'/’%//'
(®PHO, noanuce) L

Penensenr mupektop MAO COII Ne 2 r.Baagumupa A. M. Canakug /@”&i .

(MecTo padoThl, TOJKHOCTD, CDI/I’Of noﬁucn)

[Iporpamma paccmoTpeHna u 0j100peHa Ha 3aceaHni Kadeapbl  oOuieit 1 TeopeTuyeckoi Gpu3uku

Iporokon Ne ¥ or 4P O3 [ rona )

3aseyromuii kapeapon  Manees A.B / Q‘( *
((I)l/l‘.O{ noﬁnucna)

Pabouyasi nporpamMmma paccmMoTpeHa U o700peHa Ha 3ace/laHud y4eOHO-METOAMYeCKOM /KOMUCCHH
HarpaBJIeHUS 44.03.05 Tlenaroruueckoe oOpazoBaHue

Ipotokon Ne 3 or /7.5 UHE rona

Ipencenarens komuccun  ApramonoBa M.B.

.S

JIMCT NEPEYTBEPKIEHUSI
PABOYEMU ITPOI'PAMMBI JUCIHUITJIMHBI

PaGouast mporpamma oj100pena Ha 20 4 F /44" yqeGusiii roa
[porokon 3acenanus kapeapui N 7 ot 34,04, 17 tona

3aBenyrouuit kadepoi S HZ AN ‘..4////(/74
07’ /

Pabouast nporpamma ogo0peHa Ha yueOHblii ros

[Iporokoi 3aceanust kadeapor Ne oT roja

3aBeyrouui kadeapoi

Pabouas nporpamma ogobpena Ha y4eOHBIN 101
[IpoTokon 3acenanus kadeapor No oT roja
3aBetyronmii kadgeapoi

Pabouas nporpamMmma ogobpena na y4eOHbI| 1o
[TpoTtokon 3acenanus kadeapsr No oT rojaa
3aBeayonmmit kadeapoi

Pabouas nporpamma oj100peHa Ha y4eOHBIH o
IIporoko:n 3acenanus kadpeapnr No oT rojaa
3aBeyromui kadeapoi




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




