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1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSI 110 AUCHMUILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTEeIbHOM MPOrpaMMbI

B pesynbrate ocBoenust OOIT marucTparypsl 00y4aromuics 10JDKSH OBJIaICTh
CIIETYIOIIUMHU Pe3yabTaTaMH O0YUICHHUS 110 JTUCIUTUINHE:

Koow Pe3yabTaTnl IlepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
Komnemenyuu | gegoegusa QOOII 0 JUCUHMILINHE
Cooepircanue
KomnemeHyuu
OK-1 CIOCOOHOCTBIO K | 3HATH:
abCTpakTHOMY OCHOBHBIC TPUHIUIIBI, 3aKOHBI M KaTeropuu (uIocopcKux
MBIIIUICHUIO, 3HaHWH B ux JIOTHYECKOU IEIOCTHOCTH u

aHaJIM3y, CHHTE3Y | IOCJIEI0BATCIbHOCTH;
MaTeMaTUKy KaK JIOTUYECKH HENPOTUBOPEUMBBIA SA3BIK
HayKHU.

YMeTh:

UCIIONIB30BaTh ~ OCHOBBI  (DMIOCO(PCKUX  3HAHUH IS
OIICHUBAHHMS W aHAJM3a PA3JIMYHBIX COIMAIBHBIX TECHIACHITUH,
ABJICHUHN U (aKTOB;

dbopMUpOBaTE CBOIO MHPOBO33PEHUECKYIO TIO3MIHMI0 B
00mIecTBe, COBEPIICHCTBOBATL CBOM B3TJISABI U YOCIKICHUS,
MepeHOCHTh  (prtocockoe MHUPOBO33pEHHUE B  00JIaCTh
MaTepUaTbHO-TIPAKTUICCKOHN JICITeITLHOCTH;

UCIIONIB30BAaTh  MATEMAaTHKy JUIsl  3amuch  (PU3NYECKUX
3aKOHOMEPHOCTEMN.

Baagern:
CIIOCOOHOCTBIO  a0CTPAKTHO  MBICIUTh, AHAIU3UPOBATH,
CHHTE3UPOBATH MOJTy4yaeMyt0 HH(POpMAIIUIO.

2. Mecrto aucuuminabl B ctpykrype OOII marucrparypsl

JucuumnirHa mpeacTaBiser co0oil AUCIUIIMHY OOLEHayYHOr0 IIMKIIA U Oa3upyercs Ha
Kypcax eCTECTBEHHOHAyYHBIX W MpO(ecCHOHANBHBIX TUCIHUIUIMH, BXOJSAIIUX B MOAYIH
Marematuka, ®usnka, Teoperuueckas ¢pusuka no HampasiaeHuto 03.03.02 duznka. CTyAeHTHI,
oOyyaromuecss Mo JaHHOMY KypCy JOJDKHBI 3HaThb OCHOBBI AHAJIMTUYECKOH TI'€OMETpHH,
JUHEHHON anreOppl, BEKTOPHOIO M TEH30PHOIO aHalu3a, TeOpUH (YHKUIHUH KOMIUIEKCHOTO
IEPEMEHHOT0, O0IIe U TeOpeTHUYeCKOoil (U3MKH, KOMIBIOTEPHOTO MOJEIMPOBAHUS B (HU3UKE
TBEPJIOTO TeJa.

Hucuunnuna uzydaercs Ha 1 kypce B 1 cemectpe.
3. O0beM [JAUCHUIUIMHBI B 32a4€THbIX €IMHMLIAX C YKa3aHHEM KOJIM4YecTBa

aKajeMMYeCKMX 4YacOB, BblJeJEeHHbIX HAa KOHTAKTHYI0 padoTry oOydamomuxcss C
npenogaBareieM H Ha CAMOCTOAITEILHYIO padoTy 00y4aromuxcst

OO0mass TpyAOEeMKOCTh JTUCIUIUIMHBI cocTaBiseT 3  3adeTHbIXx eauHunbl (108
aKaJIeMHYECKUX YacoB).

3.1. O0béM TMCHUILUIMHBI 110 BHIaM Y4eOHbIX 3aHATHI (B Yacax).
Ounasn gopma o0yueHus




Bua yueOHoii padboThl

Bcero uacos

OO61mast TpyA0eMKOCTh TUCIUTITHHBI 108
KoHnTtakTHas paboTa o0yqaronmxcs ¢ 38
npemnojaBarenemM (1o BUaaM y4eOHBIX

3aHATHUI) (BCETO)

AynuropHas pabota (Bcero): 36
B T. YUCJIC:

Jlexuun 18
CeMuHapbl, IPaKTUYECKUE 3aHATUS 18
B T.4. B aKTUBHOI U MHTEPAaKTUBHON (hopMax 9
Bueaynuropnas paboTta (Bcero): 2
KCP 2
CamocTtosaTenpHas paboTa 00yJaronuxcs 70
(Bcero)

Bua npome:xyTouHOM aTrTecTanuu 3auér

oOyuatorierocs (3a4er / 3K3aMeH)

4. Coep:kanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaesiaM) ¢
YKa3aHHeM OTBEeJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHH

4.1. Paznennbl (MCcUMIIMHBI (MOXYJISAA) M TPYA0EMKOCTh 110 BUIAM Yy4eOHBIX 3aHATHH (B
aKajeMHUYeCKHUX Jyacax)

01151 04UHOU hopmul 0OyUeHuA

. Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
) CaMOCTOSITEIbHYIO padoTy
= S
s £ | 00y4alomuxcsi M TPYI0eMKOCTh ®opmBbI
2z O
Ne Paznen §23 (B uacax) TEeKyIero
n/n AU CIMILINHBI E ayIuTOpPHbIE CaMoCTOsITENb KOHTPOJIA
a yueOHble 3aHATUS Hasi paboTa ycIeBaeMoCTH
o0yuarommnxcsi
BCero JIEKIIHH CEeMHHAPBbI,
NpaKTH4YeCKue
3aHATUHA
1. | OcHoBbl Teopuu rpymm, | 11 2 2 7 Bompocsr
TOYEYHBIE TPYIIIIHI 3aJjauu K
CUMMETPHH. paszzneny 1
2. | I'eomerpus 5 2 0 3
KonTponbHas
KPUCTAJITNYECKOTO
pabora
IIPOCTPAHCTBA
3. | [IpocTpancTBeHHBIC 11 2 2 7 KontponbHas
TPy CHMMETPHH pabota




. Buabl yueOHBIX 3aHATHI, BKIIOYAs
- § R CaMOCTOSITEJILHYI0 padoTy
g < >§ o0yyarommxcst 4 TPYA0eMKOCTh ®opMbI
Ne Paznen S :g s (B yacax) TeKyIIero
n/n AUCHMILINHBI 2 ayMTOPHbIE CaMoCTOsSITeIb KOHTPOJIA
= y4eOHbIe 3aHATHS Has padoTra ycIeBaeMocTH
BCero JICKIIUH CeMHHApBbI, Oﬁyqamﬂlﬂxcﬂ
NMpaKTH4YeCKHe
3aHATHSA
4. | I'pynna BosHOBOTO 16 2 4 10 NuauBuayanbH
BEKTOpa ast pabora
5. | HenpuBoaumslie 16 2 4 10
HarpyXeHHbIE NunuBunyansH
IIPEACTABJICHUS] TPYIIIIbI ast pabota
BOJIHOBOT'O BEKTOpa
6. | [Ipunoxxenue Teopuun 47 8 6 33
rpynn K Gu3nKe W amBryanbH
ast pabora
TBEPJOr0 Tella
4.2 Copep:xanue JMCUMILIMHBI (MOYJI51), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jiesiam)
Ne | HaumeHoBaHue pa3jaesa
n/n JUCIUIIJIINHBI Conepzanue
1 OcCHOBBI TEOPUH TPYIIIT
Cooepoicarnue 1eKYyuoHHO20 Kypca
1.1. | OcHOBHBbIE TOHATHUS [Ipeobpa3oBaHuss CUMMETpPUH, MaTpUyHas 3allUCh TOUYCYHBIX
TEOpUU TPYIII, TOYEUHbIE | IPeoOpa3OBaHUN CUMMETPUU, MOHSITHE TPYNIbl CHUMMETPHH,
TPYIIIBI CAMMETPUHI TOUYEYHbIE TPYIIIBI CHMMETPHUH, KJIACCHI.
Temwl npaKmuQeCKux/ceMuHapCKux 3aHAMul
1.1 | [IpeobpazoBanus MarpuuHas 3an1ch TOYEYHBIX IPe0Opa30BaHUN CUMMETPUH.
cuMmmeTpuu. TodeuHsbie Knaccudukanus roueunsix rpymm, cumBosinka [llendiuca,
TPYIIIBL. I'epmana-Morena.
2 I'eomeTpus
KPHCTAINYECKOT0
MPOCTPAHCTBA
Cooepoicarnue 1eKYyuoHHO20 Kypca
2.1. | 'eomerpus Kpucramnmueckass pemierka, TIpaHH4YHblE ycinoBus bopHa-
KPUCTAJITINYECKOTO Kapmana, rpynma TtpaHcnsuuil. MHAEKCH y370B PpELIETKH,
IIPOCTPAHCTBA Y3JIOBBIX PSJOB M Y3JIOBBIX IUIOCKOCTEW, II€pBas OCHOBHAas
TeopeMa  pemeryaTod  Kpuctauiorpaguu.  Teopema 00
VHBApPUAHTHOCTU KPHUCTAUIMYECKOM PEIIETKH OTHOCHTEIBHO
TOYEUHBIX ONEpalii CUMMETpHM, KpHcTaJiorpaduyeckue
TOUYEYHBIE TPYIIIbI, KPUCTAININYECKUE KIIACCHI.
3 IIpocTpancTBeHHbIE
rpynnbl CHMMETPHH
Cooeporcanue 1eKYUOHHO20 Kypca
3.1. | IIpocTpaHCTBEHHbIE [IpocTpaHCTBEHHBIE TPYNIBI CUMMETPUHM, CHUHTOHHMM, PEIIETKH

TPYIIIBI CAMMETPUHI

bpaBs, »dneMeHTHl CUMMETpUM MPOCTPAHCTBEHHBIX TPy,
TeOpeMbl 00 YMHOXXEHUH OIlepaluil  MPOCTPaHCTBEHHOU
CUMMETPUU  KPUCTAUIMYECKUX  CTPYKTYp, MEXKIYHAPOIHBIE

0003HaYCHHSI TPOCTPAHCTBEHHBIX TPYIII.




n/n

HaumenoBanme pa3jaeina
AUCHHUILINHBI

Conepxanue

Temur npakmuquKux/ceMuHapCKux 3aHAMUU

3.1. | IIpocTpaHCTBEHHBIC Pemetku bpaBe, mapameTpsl siueek bpaBe. D1eMeHTbI CUMMETPUH
IpyIIbl CAMMETPUN MPOCTPAHCTBEHHBIX ~ TPYII, MEXKIYHApOJAHbIE 00O3HAYCHUS
IIPOCTPAHCTBEHHBIX IpymIl. OnpeneneHue 31eMEHTOB CUMMETPHH
KOHKPETHBIX MPOCTPAHCTBEHHBIX rpymm. Pabora ¢ mporpammoit
PowderCell 2.3.
4 I'pynna Bos1HOBOIO
BEKTOpa
Cooepoicanue 1eKYyuoHH020 Kypca
4.1. | I'pynma BoJIHOBOTO HenpuBonumsle npeacTaBieHus Ipymmsl TpaHcnauuid. ObpaTtHas
BEKTODA. pelierka, nepsast 30Ha bpuiuitosna. I'pynina BoJIHOBOro BEKTOpa,
3B€3/]a BOJITHOBOTI'O BEKTODA.
Temvl npakmuyeckux/cemuHapcKux 3aHamuil
4.1. | O6parHas pemeTka. 30Ha | [loctpoeHne o00paTHBIX pemIeTOK W 30H bpwumosHa s
bpuosHa. KOHKPETHBIX PEUIETOK.
4.2. | I'pynma BOITHOBOTO HaxoxneHune rpynmnbel BOJHOBOIO BEKTOPA, 3BE31bI BOJIHOBOTO
BEKTOPA BEKTOpa JUIl KOHKPETHBIX IPOCTPAHCTBEHHBIX TIPyNI W
KOHKpETHBIX Touek 3b.
5 HenpuBoaumsie
HArpy’KeHHbIe
npeacTaBJIeHUs
rpyHIbl BOJTHOBOIO
BeKTOpa
Cooepoicarnue 1eKYyuoHHO20 Kypca
5.1. | HempuBoaumeie [lonyyeHne HENPUBOAMMBIX HArpy)KEHHBIX IPENCTaBICHUI
Harpy>KeHHbIE (HHIT) mpoctpancTBeHHbIX Ipymni. O0mui noaxo/.
IIPEJICTaBIICHNS TPYIIIIbI
BOJIHOBOTO BEKTOpa
Temvl npakxmuyeckKux/cemuHapcKux 3ausmuil
5.1. | HempuBonaumeie Ananutnueckoe nonyuenne HHII nns paznmunbix touek 3b nms
Harpy’>K€HHbIE KOHKPETHBIX MPOCTPAHCTBEHHBIX TPYIII.
IIPEJICTaBJICHNS TPYIIIIbI
BOJIHOBOTO BEKTOpa
5.2. | HempuBoaumeie Hcnons3oBaHnue UHTEPHET - pecypcoB Ui HaxoxxiaeHus HHII
Harpy>KeHHbIE MPOCTPAHCTBEHHBIX I'pyHN s pa3nnyHbix Touek 3b (pabota c
npe/CTaBlIeHUs TpynIbl | cairom http://www.cryst.ehu.es)
BOJIHOBOTO BEKTOpa
6 IIpuaoxkenune Teopun
rpynn K gpusuke
TBEP/Oro Tesa
Cooeporcanue 1eKYUOHHO20 Kypca
6.1. | Cummerpus CummeTpusi OTHOCUTENbHO oOpamieHuss BpemeHu. Kpurepuit
OTHOCHUTEITBHO XeppuHra.
oOpaleHrs BpeMeH!
6.2. | [IpumeHeHue TeOpHH [loctpoenne konebaTenbHBIX MOJ C TIOMOILBIO Oleparopa

TPYIII K UCCIIETOBAHUIO
CUMMETPUN HOPMAJIbHBIX
Kose0aHuit
KPHUCTAJUIMYECKON

MIPOEKTUPOBaHUS, GaKTOP-TPYNIIOBON aHAIIH3.



http://www.ccp14.ac.uk/ccp/web-mirrors/powdcell/a_v/v_1/powder/e_cell.html
http://www.cryst.ehu.es/

Ne | HaumeHoBaHMe pa3jaesia

Conepxanue
n/n JUCIUIIINHBI
pELIeTKH
6.3. | [IpaBuna otbopa Bnusiaue Bo3MyIIeHHss Ha Tepexof (pU3MyYecKod CHCTEMBl M3
oJHOrO cocTostHuA B Apyre. 1. Ciaydail cKaasipHOro BO3MYIIEHHUS.
2. Cnyvaii BekTOopHOro Bo3myuieHHs. 3. Ciyyail TEH30pHOIO
BO3MYUICHUS
6.4. | [IpumeneHue Teopuu Touku wHyneBoro HakioHa. IlpaBuma otOopa [Is TPAMBIX
IPYMI K UCCIEI0BAaHUIO | BJIEKTPOHHBIX IEpPexXoJoB. Yder mnosgpuzanuuu. Hemnpsmele
ONTUYECKUX CBONCTB MIEPEXO0/Ibl MEX]Y SHEPIe€TUUECKUMHU COCTOSHUSMU B Pa3IMYHbIX
KpPHCTAJUIOB toukax 3b
Temwl npakmuquKux/cemuHapCKux 3aHAMUU
6.1. | [IpumeHeHue Teopuu Iloctpoenune konebaTenbHBIX MOJ C TIOMOIIBIO OIlleparopa

TPYIII K UCCIIEIOBAHUIO | IPOCKTUPOBaHUs, (hakTop-rpynmnoBoil ananmums. Kpucramisr NaNs,
cumMeTpur HOpMalibHBIX | NaNOs.

KoJIeOaHu
KPHUCTANINYECKOM
pELIETKH

6.2. | IlpumeHeHue Teopun CooTHoIIeHHs COBMECTHOCTH, CBsI3bIBarole Mex 1y coooir HHIT
rpyI K UCCIIEIOBAHUIO TPYII BOJHOBBIX BEKTOPOB. COOTHOIIEHHUS COBMECTHOCTH ISt
30HHOM CTPYKTYphI kpuctaina NaNs.

KPHUCTAJLJIOB.
CooTHOIICHUS
COBMECTHOCTH.

6.3. | IlpumeneHue Teopuu Touku wnyneBoro HakioHa. IIpaBuna otOopa ns MPSMBIX
TPYIII K UCCIIEIOBAHUIO JJIEKTPOHHBIX TIEPEXO/0B. YdYeT mnojspusanuu. HemnpsMbie
OINTUYECKUX CBOMCTB MEePEXO0/Ibl MEXAY SHEPreTUUECKUMU COCTOSTHUSMU B Pa3IUYHBIX
KPHCTAJJIOB toukax 3b. Kpucramier NaN3, NaNO:s.

7 KCP

Cooepoicanue

7.1. | UccaenoBanue Pa360p 0CHOBHBIX MOMEHTOB UHAMBUIYaTbHbIX 3a/IaHH.
KOHKPETHBIX
KPHUCTAJUIMYECKUX
CTPYKTYP METOJaMHU
TEOPUHU TPYIII.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHHus 1JI CAMOCTOSTeIbHOH padoThI
00y4arouUXcH Mo JUCUMUIIIIMHE

1. BBenenune B Teoputo cummerpuu: ydeO.-meton. mocodue / 'OY BIIO «KemepoBckuii
rocynapcTBeHHblll yHuBepcuteT»; cocT. 0. H. XKypasnes, H. I'. KpaBuenko. — Kemeposo:
KysbaccBy3uznar, 2008. — 96 c.
2. DJNEeKTPOHHOE CTPOCHHE TPOMHBIX aJaIMa30MoJO0HBIX COEAMHEHHH CO CTPYKTYpOi
xanpkonuputa [Tekct] / FO. M. BacamaeB, A. C. IlormaBHoit ; KemepoBckuii roc. yH-T. -
Kemepogo : 6. u., 2009. - 225 c.

3. Metonsl Teopuu rpynn B (usMke TBepAoro Tena: ydebHoe mocobue / I'OY BIIO
«KemepoBckuii rocynapcTBeHHbI yHUBepcuter»; coct. 0. H. XypasneB — Kemeposo:
KemepoBckuii rocymapcTBeHHbI yHUBepcuter, 1992. — 48 c. (Haxomutcs Ha Kadempe

TEOPETUIECKON (DH3HKH)




6. ®OH OLICHOYHBIX CPEACTB AJIsl IPOBEACHUSI POMEKYTOUYHOM aTTecCTANMI
o0yyawummxcs Mo AMCHUILIHHE

6.1. ITacnopT oH1a OLIEHOYHBIX CPEICTB MO TUCHHUILINHE (MOLYJII0)

Ne | Kontponupyemsbie pazuensl | Kom  kKoOHTpoimpyeMmoil | HAMMEHOBAaHHE OIICHOYHOTO

n/m | (Tembl) JUCUUIUIMHBI | KOMIleTeHIMn (Wi e€ | cpeicTBa
(pe3yabTaThl 1O pa3zenam) YaCTH)

1. | OcHoBHI TEOpUH I'pyMII, OK-1 YCeTHBI  OIpOC, IPOBEPKA
TOYCYHBIC TPYIIIBI CAMMETPHH. JIOMAITHUX 33JJaHUN

2. | 'eomeTpust KpUCTAILTMYECKOTO OK-1 CemectpoBas pabora
IPOCTPAHCTBA

3. | [IpocTpaHCTBEHHBIE TPYIIIIBI OK-1 CemectpoBas pabora
CUMMETPHHU

4. | I'pynna BonHOBOTO BEKTOpa OK-1 CemecTpoBas paboTa

5. | HempuBoauMbie HarpyXxeHHbIC OK-1 CemectpoBas paboTa
NpeCTaBICHUS
POCTPAHCTBEHHBIX I'PYIIII

6. | [Ipunoxxenue TeOpuu rpymnn K OK-1 CemectpoBas paboTa
(u3KKe TBEpAOro Tena

7. | KCP OK-1 VYcTHbIM onpoc

N

ook

14.

15.

16.
17.
18.
19.

6.2. TunoBble KOHTPOJIbHbIE 32IaHHUS UM MHbIE€ MATEPHAJIbI

6.2.1. 3auer

@) munoevie 60NPOCHL K 3auemy

[TpeoOpa3oBanus cuMMeTpuu. MaTpudHas 3aich peodpa3oBaHUil CHMMETPUH.

OnemeHTHl abcTpakTHOW Teopuu rpymil. [loHaTue rpymnmnsl, kiacca.

Kpucrannuueckass pemieTka, MHACKCHI Y3J0OB PELIETKH, Y3JIOBBIX PSAJOB M Y3JIOBBIX
IJIOCKOCTEH, IepBasi OCHOBHAS TEOpPEMa pelieTyaTol Kprucrauiorpaduu.

Ycnosusa bopna-Kapmana. ['pynna Tpascisimii.

HenpuBouMmele npeacTaBiaeHus TPyl TPAaHCISLUHN.

Teopema 00 WHBapUAHTHOCTH KPUCTAJUIMYECKOM pELIETKM OTHOCHUTEIBHO TOYEUHBIX
orepaiuil CHMMETPHUH, KPUCTAIINYECKHE KIIACCHI.

ITpocTpaHCTBEHHBIE IPYIIIBI CHMMETPUH, CUHTOHUH, pelieTku bpaso.

OOGparHas pemieTka, MOCTPOeHUE MepBOi 30HbI bpuiiosHa.

['pymina BOJIHOBOTO BEKTOPA, 3B€3/1a BOJIHOBOT'O BEKTOPA.

Henpusoaumbie Harpy>KeHHbIE MTPEACTABICHUS IPYIIBI BOJTHOBOI'O BEKTOPA.

CuMMeTpust OTHOCUTENIBHO oOparieHust BpemeHu. Kpurepuii Xeppunra.

Ponb cummeTrpuu B MOJEKYISPHBIX KoJeOaHUAX, KiIacCHUPHUKAUs HOPMaJbHBIX MO,
npasuia oroopa s UK- u KP-cniektpos.

Bnusinue Bo3MyleHus Ha niepexo] pu3ndeckoi CUCTEMBI U3 OJHOTO COCTOSIHUS B ApYTe.
CkansipHOE BO3MYILIEHUE.

Bnusinue Bo3MylIeHus Ha niepexo] pu3nueckoi CUCTEMBI U3 OJIHOTO COCTOSIHUS B ApYTe.
BekropHoe Bo3MylLIEHUE.

Bnusinue Bo3MyleHus Ha niepexo] pu3nueckoi CUCTEMBI U3 OJHOTO COCTOSIHUS B ApYTe.
TeHn3opHOE BO3MYILEHHUE.

AHanu3 ontuyeckux crekTpos. [IpaBuiia oTOopa A IpsIMBIX 3JIEKTPOHHBIX MEPEXOJIOB.

AHanIM3 ONTUYECKUX CIEKTPOB. TOUKM HYJIEBOTO HAKJIOHA.

Henpsimble mepexoibl MeX 1y SHEPreTHYECKMMHU COCTOSHUSIMU B pa3IMYHbIX Toukax 3b.

CoOTHOIIEHNS COBMECTHOCTH.




6.4. BanabHO-peliTHHIOBas cMcTeMAa

Jlis MarucTpanTa JOCTUTHYTHIN yPOBEHb O0y4E€HHOCTH (MTOrOBasi OTMETKA) OIpeIesieTcs
B COOTBETCTBUU C aJITOPUTMOM, PUBEIACHHBIM B TaOJIHIIE.

YpoBHHU ycBOCHHSA
MaTepuasa u

KonkperHble geiictBust
CTY/1€HTOB, CBH/I€TEJIbCTBYIOIIHE

copMHPOBAHHOCTH
0 10CTHKEHHHU JaHHOT'0 YPOBHA
CII0CO00B IeATeILHOCTH
IlepBbIit Pe3ynbpTarel 00y4eHUS CTYIEHTOB CBHJETEIBCTBYIOT 00

mensbIne 50 6ayuioB
«HEYIOBIIETBOPUTEIIHHO

YCBOCHUM UMM HEKOTOPBIX JIEMEHTAPHBIX 3HAHUU OCHOBHBIX
BONIPOCOB M0 JAucCHUIUIHHE. JlomylieHHBbIE OMMUOKU |
HETOYHOCTH TIOKa3bIBAlOT, YTO CTYJCHTHl HE OBJIAJCIIH
HEO0O0XOIMMOM CUCTEMOM 3HAHUH 110 JUCIIUILIMHE.

Bropoii (penpoyKTHBHBIN)
ot 51 o 65 GamnoB
«YJIOBJICTBOPUTEIHLHOY»

JIOCTUTHYTBI YpPOBEHb OLIEHKH PE3YJIbTaToOB OOy4YeHHUs
MOKAa3bIBAET, YTO CTYACHTHI 00JIaJaf0T HEOOXOAMMOW CHCTEMOM
3HaHUN U BIAJCIOT HEKOTOPBIMH YMEHHUSMHU II0 JUCLUIUIMHE.
CryneHTsl  CHOCOOHBI INOHMMAaTh M MHTEPHPETHPOBATH
OCBOCHHYIO0 MH(OPMALIMIO, YTO SBJISETCS OCHOBOW YCIEIIHOIO
(dopMHpOBaHHUS YMEHHM M HABBIKOB JJIsl PELEHUs] MPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a/a4:

— BOCIIPOM3BOJAT TEPMHUHBI, KOHKPETHbIE (PAKThI, METOABI U
IPOLEAYPbl, OCHOBHBIE IOHSTHSI, IPaBUJIa U IIPUHLUIIBI;

— TPOBOJAT IIPOCTEHILINE PACUETHI;

—  BBITIOJIHSIIOT 33JIaHus 110 00pa3iy (WM 10 HHCTPYKIUN).

Tperuit (peKOHCTPYKTUBHBII)
oT 66 110 85 GanmnoB
«XOpOILIO»

CryneHThl IPOJIEMOHCTPUPOBAIM PE3YJIbTAThl HA YPOBHE
OCO3HAHHOI'O BIIQJICHUS Y4€OHBIM MaTepHUaioM M y4eOHBIMU
YMEHMSIMH, HaBbIKAMM M CIIOCOOAMHU JAESITEIBHOCTH 10
JUCLIUIINHE. CryneHTsl CIOCOOHBI aHaAJIM3UPOBATbh,
IPOBOAMTH CpaBHEHHWE U OOOCHOBaHME BHIOOpPA METOOB
pellIeHus 3alaHuil B NIPAaKTUKO-OPUEHTUPOBAHHBIX CUTYaLMsIX,
a UIMEHHO:

— 00BsACHsSET (haKThl, IpaBUIIA, TPUHIIMIIBI,

— 1peobpa3yeT CIOBECHBIH MaTepual B MaTeMaTU4eCcKHe
BBIPAXKCHMUS;

— MPEANOJOKUTENbHO OINUCHIBAaeT Oyayllide MOCIEACTBUS,
BBITEKAIOIINE U3 UMEIOIINXCS TaHHBIX;

— YCTaHaBJIMBAcT B3aMMOCBS3U MEXKIY COCTaBOM, CTPOEHUEM
Y CBOMCTBAMU XMMHUYECKHUX BEIIECTB;

— TMPOBOJAUTH pacueTsl MO XHMHUYECKHMM (opMmyiaamM u
YPaBHEHHUSIM;

— TPUMEHSET 3aKOHbI, TEOPUH B KOHKPETHBIX MPAKTUYECKUX
CUTYaIUsX;

— HCNOJb3YET NOHITHSI U IPUHLIMIIBI B HOBBIX CUTYaLUsIX.




YeTBepThlii (TBOPUECKHIN)
ot 86 1o 100 6amioB
COTIIUIHOY

CTyneHTbl CIIOCOOHBI MCIIOJIb30BaTh CBEICHUSA U3
Pa3JIMYHBIX UCTOYHHUKOB IS YCIIEIIHOIO HCCIIEIOBAHUS U
[IOMCKa  pEIIEHUs B  HECTAHJAPTHBIX  IPAKTHKO-
OPUEHTUPOBAHHBIX CUTyalUsX:

OpUEHTUpYETCS B MOTOKE (QU3HUecKod HHpOopMaIKH,
onpenensgeT HUCTOYHMKM HeoO0XoauMmod  HHbopMaluu,
IIoJIy4aTh €€, aHaJIM3UPOBATh;

nuieT pedepart, BEICTYIICHUE, T0KIA;

IpelUlaraeT IJIaH MPOBEIEHUS SKCIIEPUMEHTA WM JPYTHUX
JIeHCTBHI;

COCTAaBJISIET CXEMBI 33J1a4U.

OLICHUBAET JIOTUKY IIOCTPOEHUS TEKCTA;

OLICHUBAET COOTBETCTBUE BBIBOJIOB UMEIOIIMMCS JaHHBIM;
OLICHMBAECT 3HAYUMOCTb TOIO MJIM HHOIO IPOAYKTa
JESTEIIBHOCTH;

IIPOTHO3UPYET CBOMCTBA XMMHUYECKUX BEIIECTB HA OCHOBE
3HaHHMA 00 HUX COCTaBeé U CTPOCHUU U, HA0OOPOT,
IIPEIIoJIaracT CTPOEHUE BEILIECTB HA OCHOBE UX CBOMCTB;
IUIAHUPYET U OCYILECTBISIET PU3NUECKUI IKCIIEPUMEHT.

Ne Buna nesrenpHocTH

MakcumanbHbINA OaT Kommuectso

Jlexuu

1 9

HpaKTI/I‘leCKI/IC 3aHATUA

2 6

WIN|F-

CemecTpoBas paboTa

59 1

7.2.2. munoevie oomauinue 3
K pazoeny 1:

aoanusn

1.1. Kakue KOOpAWHATBI IIOJIYYHUT TOYKa C KOOpAWMHATAMU X, Yy, Z IIOCJIC JIeNCTBUSA

CIEAYIOLIEH Olepalii CAMMETPHU:
1oV, 2. i) 3.cl

ol T b e s

a.cy)  s.clp

9. 1 10. c3)

11. ng) 12. Ci’(y) 13. Ci(y) 14. 843(2) 15, (82(2))_1

16. (sz 17.¢ 18 (céZ)

)_1 19.5%) 20 (ngWl

1.2. Kakas omnepanusi CHMMETPHH CBSI3BIBAET TOYKH C KOOPAHMHATAMMU:
) x,y,z u =X, -Y,-Z 2) X,¥,Zz U X,Y,-Z

3) x,y,z 1 -XY,-Z 4) X,¥,z U V,X,Z
5) x,y,z u -Yy,X 2 6) X,y,z u -X,-Yy,Z
7 X,y,Z2 A  Y,-X%X2Z 8) x,¥,z U X,-Y,Z
9 x,y,z u y,X, -Z 10)x,y,z u -X,2,¥
11 x,y,z u  -X,Y,Z 12)X,y,z u  X,-Z,Y

1.3. Omnpenenuth >IEMEHTHI

CUMMCTPUN TIPUBCACHHBIX CTPYKTYp H 3alluCaTtb HUX B

MaTpuyHOU (hopme. BbIiBeCcTH ToUeUHYIO TPYIITy CHMMETPUH U Pa30UTh €€ JIEMEHTHI Ha KIIacChl.
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o—cZ
~o0 OoNZ-| == -=5NH;3 Cly: | —————— Cl
ca e SR -
o HaN<=--- |-~ NO, cl=<---- |--CI i
—Cc—o0 NH3 Cl
o F
K pazoeny 3.

1. Jloka3aTb, 4YTO OOpaTHBIA SJIEMEHT ONpEeNeNsieTCss OJHO3HAYHO, T. €. 4YTO
) (A= A {Bim}.

2. OnpenenuTb CUHIOHUIO, KPUCTAJUIMYECKUH KJIACC, K KOTOPBIM OTHOCSITCSI KPUCTAJLIbL:

B

a) AgNj (Dzzﬁ) b) KNO5(lII) (cg’v) c) AgNOj; (ng)
d) NaNoj (DS, | e) RONO; (IV) (C3) f TINOs(Ill) (D19
g NaNg (3 ) h) LiPN, (D3] i) TINO5(11) (C3)
) Naclog (T4] k) CsNOg (1) (C3,) ) zns (1¢)

SBAsIOTCS J1K TPyNIibl CUMMOPGHBIMU?

K paszoenam 4-6. 3adanue k cemecmposou pavome (59 6anion)

Jnst ykazaHHOTO KpUcTajlia:

[TpusecTu:

1. wu300pakeHUE paccMaTPUBACMON KPUCTAIUINYECKOW CTPYKTYpHI (1),

2. o0O3HayeHHEe TMPOCTPAHCTBEHHOW Tpynmnbsl cuMMeTpuud B cumBoiuke Illenduuca,

['epmana-Morena (2).

CHHTOHUIO, TUI KPUCTAUTMYECKON petieTkH (2)

MPOCTPAHCTBEHHBIE JJEMEHTHl CHMMETPUH PAcCMaTPUBAEMOM TPYIIIBI C MX 3alMChIO0 B

matpu4Hoit hpopme (4)

5. wm3oOpaxenue 30HbI bpmmtosna (3b), koopauHaTel HanboJIee CUMMETPUYHBIX Touek 3b
(He0OX0MMO B3ThH 3-5 Touek) (1)

6. TaGmuier HHIT mi1st paccmMaTpuBaeMbIX TPYIIN BOJTHOBBIX BEKTOPOB (4)

7. TPOBECTH TEOPETUKO-TPYIIIOBOM aHAIN3 HOPMAIBHBIX [UTMHHOBOIHOBBIX KosieOanuit (15)

8. ompenenuTh BO3MOXKHBIE B AHMIIOJIEHOM NPUOIIKEHUH ONTHYECKHE TEePEeXOlbl M HUX
HOJISIPU3AIHOHHYIO 3aBHCUMOCTD (10)

9. HaliTh Touka HyseBoro HakyoHa (10)

10. onpenenuth mpaBmuia 0TOOpa I HeNpsIMBIX epexoaoB (10).

~ow

3aI[aHI/I$I B CCMCCTPOBOM  3aJlaHHWU  BBIMMOJIHAKOTCA  IMO3TAIIHO  IIO MEpe HU3YyUCHUSA
COOTBGTCTByIOI]_[eﬁ TEMBbI Ha JICKIMOHHBIX W MPAKTUUYCCKHX 3aHATHIAX. B ckoOxkax YKa3aH
MaKCHMaJIbHBIN OallI 3a MpaBHUJILHO BBIIIOJIHCHHOC 3aIaHUC.

6.3 Metoanueckue MaTepuaJibl, ONpeAesiioIMe NPoue1ypbl OLeHUBAHUS 3HAHUM,
YMeHUi1, HABBIKOB U (MJIM) ONbITA AeITeJIbHOCTH, XapaKTePHU3YIOLIHe 3TalbI
(opMupoBanus KOMIETEHIHM I
CryneHTy Npu ciaue TEOPETUYECKOro Marepuana U pelieHud UHIAUBUAYAIbHOTO 3aJaHus
HEO0OXOUMO TOKa3aTh CBOI CIOCOOHOCTH JIEMOHCTPUPOBAThH YIIIyOJIEHHbIE 3HAaHUS B 001acTu
MaTEeMAaTHKH W €CTeCTBEHHBIX HayK. llpu clnade WHAMBUAYAIBHOTO 3aJaHUS HEOOXOIMMO
PEIINTh MOCTaBJICHHBIE HEM 3aJa4d W OTBETHTh HA IOCTaBJIEHHBIC BOIPOCHL. Ecimu cTymeHT
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MMpOoMmyCTHUJI 3aHATHUC, OH MOKCT Cro «0Tp&60TaTb» — HpPII>'ITI/I C BBIIIOJIHCHHBIM 3aJaHHMCM K
npenoaaBaTe/ir0 B 4YaCbl HA3HAYCHHBIX KOHCYHBTaHHﬁ.

0) Kpumepuu oyeHUBaAHUA KoMnemeHuuil (pe3yibmamos)
OlLieHKa «3a4TE€HO» BBICTABIISIETCS CTYICHTY, KOTOPBIi:

- TMOJHO pAacKpbIBaeT coJep)kaHue y4yeOHOro Marepuaja B oObeMe, MPeryCMOTPEHHOM
MporpaMMoil, M3y4dusl OCHOBHYIO JIMTEPATypy IO BONPOCAM JUCHUMUIUIMHBI U O3HAKOMMUJIICS C
JIOTIOTHHUTEIIBHOM;
- BJIaJICET METOI0JIOTUEN JAaHHOM NUCIMIUIUHBI, 3HAET ONPEIEICHUSI OCHOBHBIX OHSITHH;
- o0nagaer JOCTATOYHBIMM 3HAHMSIMH JUIsl TMPOJNOJDKEHUS OOydeHUs U JajbHeien
po(hecCHOHANTLHOM e TEIbHOCTH,
- YMEeT yBsI3aTh TEOPHUIO U MPAKTUKY MPH PEIICHUU 3a]1a4 U aHAIN3€ KOHKPETHBIX CUTYaIUi;
- JIONYyCTWJI HE3HAUYUTEJbHbIE HETOYHOCTH MPU H3JIOKEHUU MaTepHalia, HE HCKAKAIOIINE
coJiep’KaHue OTBETA IO CYILECTBY BOIIPOCA.

OreHKa «HE 3a4TE€HO)» BBICTABIISIETCS CTYIEHTY, KOTOPBIi:
- UMeeT NpoOesbl B 3HAHUSAX OCHOBHOI'O y4yeOHOIro MaTepuaia Mo JAUCLUUIUIMHE, HE MOXET JaTh
YETKOI'0 OIPEETICHUSI OCHOBHBIX ITOHSTUH;
- HE YMEeT peliaTh 3a7a4u U He MOXKET pa3o0paThcsi B KOHKPETHON CUTYaIlUH;
- HE MOJKET YCIIEIIHO MPOJO0JKaTh JalibHelee o0yueHne B CBSI3U ¢ HEJOCTaTOYHBIM 00BEMOM
3HaHUH.

6) onucanue WKanbl OUEHUBAHUA

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIEHTOM IO AUCUUIINHe — 152 6anna.

[Tocemenue neknuii ouennBaercs B 1 6ai, pabora Ha NPAKTUYECKOM 3aHATHH B 2 Oasia..
HToro makcuMasnbHbIN 0asl 3a mocemieHue Jiekiui — 9, 3a paboTy Ha MPAKTUYECKUX 3aHATHSIX —
12.

MaxkcuManbHOE KOJMYECTBO 0aioB, KOTOPOE CTYACHT MOXKET MOJYYHUTH 32 BHITIOJHEHHE
WH/IMBUIYAILHOTO 3aaHus — 59 6auios.

Ha 3auére cTyneHTy mpejuiaraercs OTBETUTh Ha BOMPOCHI IO BBHIMOJIHEHHON CEeMeCTPOBOM
pabote («3alIUTUTH» €€), B pe3yiabTaTe 3a 3a4€T CTYJIEHT HMEET BO3MOXKHOCTH HaOpaTh 20
0asnos.

B 3aBHCHMOCTH OT CyMMapHOTO KOJHYECTBA HAOPAHHBIX 0AJUIOB CTYACHTY BBICTABIISIOTCS
CJICTYFOIIIAE UTOTOBBIC OIICHKH:
0-60 Gam — «He 3a4TEHOY;
61-100 GamIoB — «3a4TEHO.

6.4. BanabHO-peliTHHIOBas cMcTeMAa

OueHka 3HaHMM CTyneHTa 1o AucHUIUIMHE «CUMMETpUsi KPHUCTAJJIOB» OCHOBaHa Ha
pe3ysibTaTax €ro JAeATeIbHOCTH B CEMECTPE M 3aBEpILIaeTcsi UTOTOBOW arTecTanuei B dopme
3aueta. PeWTHHTr CTyAeHTa MO AMCHUIUIMHE OIpenesseTcss Kak cymma OamioB 3a paboTy B
TEUEHHUE CEMECTpa U 0aJIOB, TOTYYEHHBIX B PE3YJIbTAaTE UTOTOBOM aTTecTaluy (3a4eT).

®opMmupoBaHue 0AJIbHON CHCTEMbI OLEHKHU AJI51 JUCHUIIMHBI

. CyMMapHBIi
Bun . |MaxkcuMaJabHbIA y pu
KommenTapui KosmmuecTBo Texkymmi
JeATeJHLHOCTH oan
0aJ1
ITocemenne
Jlexius JIEKIIMOHHBIX 1 9 9
3aHATUH
[Tpaktuyeckoe 3anstue |Pabora y mockw, 2 6 12
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(cemuHap/mabopaTopHas | CaMOCTOSITEIHHOE
pabora) perieHne
JIOTIOTHUTEIBHBIX
3azaq ¢
00s13aTeIbHBIM
MOKa30M
MpernoaaBaTesto
CemecTpoBas pabota 59 1 59
RiTeKyumﬁ: 80
3aueT 20 1 RiuTorom,lﬁZZO

7. YueOHO-MeToau4YecKoe 1 MH(pOpMAIUOHHOE o0ecriedyeHHue U CIIUTIHHbI

@) OCHOGHaA TUumepamypa:

. baiikoB, F0.A. ®u3nka KOHJIEHCUPOBAHHOTO COCTOSIHHS. [DIeKTpoHHBI pecypc] / FHO.A.
baiikos, B.M. Ky3nenoB. — DnexTpoH. nan. — M. : U3narensctBo "Jlaboparopus 3HaHuit",
2015. — 296 c¢. — http://e.lanbook.com/book/70766 (mata mnociemHero oOpaICHHUS:
15.11.2017)

. Menuxos, 1.B. ®u3uko-xumMudeckas 3BOJIIOIMUS TBEPJOTO BeIIeCTBa [ DIEKTPOHHBIN pecypc]|
— DnektpoH. gaH. — Mocksa : U3natensctBo "Jlaboparopus 3nanuii", 2014. — 312 c. —
Pexxum goctyma: https://e.lanbook.com/book/66349. (mata mocaemHero oOpaleHUS:
15.11.2017)

0) oononnumenvHasn 1umepamypa:
Teopuss ¢usznyeckux © (HU3NKO-XUMHUECKUX CBOWCTB CIOXKHBIX KPUCTAJUIMYECKHUX
COCIMHEHUI C pa3NUYHBIM THUIIOM XUMHuYeckoil cBszu [Tekct] / [mox oOmi. pex. A. C.
[TormaBuoro [u ap.]] ; KemepoBckmii roc. yu-1. - Kemeposo : [6. u.], 2012. - 399 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=44378
AmncensM, A. . Beenenue B Teoputo nosynpoBoaAHUKOB [Tekcer] : yue0. mocobue /i By30B
/ A. Y. AucenbM. - 3-e u3j., crep. - CII6. : Jlanp, 2008. - 618 c.
BBenenue B Teoputo cuMMeTpHH : yue0.-metoa. nocobue / Kemeposckuii roc. yu-1, Kadenpa
teopernueckoir ¢uszuku ; [cocT.. KO. H. Kypasnes, H. I'. KpaBuenko]. - Kemeposo :
Kys6accBy3uszaar, 2008. - 95 c. : puc., Tabin. - bubnauorp.: c. 95.
ONEKTPOHHOE CTPOECHHWE TPOMHBIX AJIMa30MOJ00HBIX COEAMHEHHH CO CTPYKTYpOH
xanpkonuputa [Texct] / FO. M. bacanaes, A. C. IlonnaBnoii ; KemepoBckuii roc. yH-T. -
Kemeposo : 6. u., 2009. - 225 c.
Koganes, O. B. HenpuBoaumple 1 WHAYLMPOBAHHBIE MPEICTABICHUS U KOIPEICTABICHHS
dbenoporckux rpymnm [Tekct] : cnpaBouHoe pykoBojactBo / O. B. Kosanes. - M. : Hayka,
1986. - 367 c.
Jlanpay, Jle HdaBumoBuu. Teopermueckas ¢usuka. B 10 T. [Tekct] : yued. mocobue mms
By30B. T. 3. KBanroBas mexanuka. HepenaruBuctckass teopus / JI. JI. Jlanmay, E. M.
JIndmmu. - 5-e uza., crep. - M. : ®USMATIIUT, 2004. - 800 c.
XKypasnes, FOpuit HukonaeBnd. Meronsl Teopuu rpymm B ¢usnke tBepaoro tena [Teker] :
yue0. mocooue / FO. H. Xypasnes ; Kemeposckuii roc. yH-T. - Kemeposo : U3za-so KI'Y,
1992. - 48 c.
Eropos-Tucmenko, 1Opuit Knasauesuu. Kpucramnorpadus u kpucrammoxumus [Teker] :
yuebnuk / FO. K. EropoB-Tucmenxo. - 2-e u3z. - M. : Yuusepcurer, 2010. - 587 c.
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8. [lepeyenn pecypcoB HHGOPMAINIMOHHO-TEJIEKOMMYHMKANMOHHOI ceTn «UHTEepHeT»
(nanee - cerb «MHTEPHET)), HEOOXOAUMBIX [IJIsl OCBOCHUS M CHUILINHBI (MOLYJIs1)

1. Hexommepueckoe cBOOOIHO pacipoCTpaHsIeMOe MPOTPaMMHOE O0ECTICUeHUE -
porpaMma Jijisi BU3yajau3aiun Kpucrauindaeckux crpykryp PowderCell 2.3 —
(http://www.ccpl4.ac.uk/ccp/web-mirrors/powdcell/a_v/v_1/powder/e_cell )

2. Kpucrammorpaduueckwii caiir [The crystallographic site at the Condensed Matter Physics
Dept. of the University of the Basque Country] (http://www.cryst.ehu.es)

9. MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMILIMHBI

K coBpemMeHHOMY cCHEIUANHCTy OOMIECTBO MPEIBSBISET JOCTATOYHO IIHUPOKUH
nepeyeHb TPeOOBaHUM, Cpead KOTOPBIX HEMAJOBA)KHOE 3HAYCHHE MMEET HaJudue Yy
BBIITYCKHUKOB OTIPECIICHHBIX CIIOCOOHOCTEH M YMEHHUS CAMOCTOSITENTbHO JAOOBIBATH 3HAHUS W3
pa3IMYHBIX HMCTOYHUKOB, CHUCTEMATH3UPOBATh IOJYYCHHYIO HWH(GOpPMAIIMIO, JaBaTh OLCHKY
KOHKPETHOU cuTyaruu. GopMUpPOBaHHE TAKOTO YMEHHS IMPOWCXOJUT B TCUCHUE BCETO MEpPHOJa
o0y4YeHHsI Yepe3 yJ4acThe CTYACHTOB B MPAKTUYCCKUX 3aHSATHUSX, BHIMOJHEHHE KOHTPOJIBHBIX H
WHMBUIYAIbHBIX 3aJaHUN, HAITUCAHWE KYPCOBBIX W BBIMYCKHBIX KBaTH()UKAIMOHHBIX PadoT.
[lpu sTOM camocrosTelbHass padoTa CTYIEHTOB WIpacT PEHIAIIIYH0 pOJIb B XOJE BCEro
yueOHOro Ipolecca.

9.1. CoBerbl MO0 NJAHHPOBAHMI) M OPraHU3alUM BpPeMeHH, HeOOXOIAMMOro JIsl
H3yYeHUs TUCHUTLINHBIL.

PexomeHayeTcst cieayronmM 00pa3oM  OpraHu3oBaTh BpeMs, HEOOXOAUMOE  JUIs
W3YYCHUS TUCIUILTAHBL:

e I3yyeHne KOHCIIEKTa JIEKIIUHU B TOT K€ JCHb Mocie JeKuu — 15-20 MunyT.

¢ I3yuyeHne KOHCIIEKTa 3a JIeHb nepe ciaenyromiei nexkuueit — 20-25 MunyT.

e l3yueHne TEOPETHUECKOTO MaTepHaia 1Mo y4yeOHWKYy M KoHcmekty — 1.5-2.5 gaca B
HEJIEITIO.

e [ToaroToBka K MpakKTHUECKOMY 3aHATHIO JINOO BBHITIOJHEHNE UHIUBUIYaTIbHOTO 3a/1aHUS —
2.5-3.5 yaca.

e Bcero B Henenmo — okoito 4.5-6.5 gaca.

9.2. OnucaHue MOCJeI0BATEJIbHOCTH [efiCTBHH CTyaeHTa («CHeHApuil W3y4YeHUs!
AU CIMILITIMHBI» ).

Jns moHMMaHMs Marepuarga M KauyeCTBEHHOIO €ro YCBOEHUSI PEKOMEHAYETCs Takas
IIOCJIEI0OBATEIbHOCTD JICUCTBUM:

1. ITocne mpociymMBaHus JEKIIMU U OKOHYAHUS Y4eOHBIX 3aHSITHI, IPU MOATOTOBKE K
3aHATHUSIM  CIIEAYIOIIEro JHsS HYXHO CHauyajga HIpOCMOTpeTh W 00aymaTh TEKCT JIEKLHUH,
MPOCITYIIIAHHOM CETO/IHA, Pa300paTh paCCMOTPEHHBIE MIPUMEPHI.

2. Ilpu mOArOTOBKE K JIKIHMH CJIEIYIOWIETO JTHS HY>KHO MPOCMOTPETh TEKCT MPEAbIIyIIEH
JIEKIUH, TIOJYMaTh O TOM, KaKasi MOXKET ObITh TeMa CIIeIYIOIIeH JTeKITHH.

3. B TeueHue Henenu BBIOpATh BpeMs A pabOThI ¢ JUTEpaTypoil B OUOIMOTEKEe U IS
pelieHus 3aiay.

4. Ilpu MOATOTOBKE K IPAKTUYECKUM 3aHSATHUSAM IMIOBTOPUTH OCHOBHBIC TTIOHATHUS U (DOPMYJIBI
Mo TeME JIOMAIIHEro 3aJaHusi, W3Y4YUTh MpuMepbl. Pemas ynpaxkHeHue WiIM 3a1ady, —
MpPEABAPUTEIILHO TOHATh, KAaKOW TEOPETHUECKH MaTepuall HY>KHO HCIOJIb30BaTh. HameTuTh
TUTaH PeIleHusl, TOPOOOBaTh HAa €r0 OCHOBE PEIIUTh 1-2 aHATOTHYHBIE 3a/1a4H.

9.3. PekoMeHaanmuu MO WCNOJb30BAHUIO MATEPHATIOB Y4YeOHO-METOAUYECKOTO
KOMILIEKCa.

PekoMenayeTcss HCHOIb30BaTh METOJMYECKHE YKa3aHHWSd W MaTepuajbl IO Kypcy
«/lononuurtenbHble raaBbl MaTeMaTuku (Teopus rpyIi)», TEKCT JEKLHM, a TaKKe FIEKTPOHHbIE
mocoOus, UMEIOIIHeCs Ha PaKyIbTETCKOM CEPBEPE.
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9.4. PexomeHnaauuu no padore ¢ JUTEPATypOii.

Teopernueckuil MaTepuan Kypca CTaHOBUTCS Oosiee MOHSATHBIM, KOTJIa AOMOJHUTENBHO K
MPOCIYIIMBAHUIO JIEKIMHA M3YYAlOTCS W KHUTM MO Teopuu rpynn. Jlureparypy mo Kypcy
JKelnarenbHO u3ydyaTh B OuOmuoteke. [loye3HO HCMoNb30BaTh HECKOJIBKO YYEOHMKOB, OJIHAKO
Jier4e OCBOUTH KYypC, MPUICPKUBASCH OAHOTO Y4eOHHWKA M KOHCIEKTa. PeKoMeHIyeTcs, Kpome
«3ayyuBaHUS» MaTepuaina, J0OUTbCS TMOHMMAaHUS HM3ydyaeMo Tembl IucHuIiauHbl. C 3TOMH
[ENBI0 TIOCJE TMPOYTEHHUS OYEPETHOW TIJIaBBl JKEIATENbHO BBITOJHUTH HECKOJIBKO MPOCTHIX
yIpaXHEHUI Ha COOTBETCTBYIOUIYIO TeMy. KpoMe Toro, o4eHb I0JIe3HO MBICIIEHHO 3a/1aTh ce0e
n HOHpO60BaTB OTBCTUTH Ha CICAYIOMIUC BOIIPOCHI: O YCM 3Ta I'JlaBd, KAKHC HOBBIC INOHATHUA B
HEll BBENEHBbI, KAKOB MX CMBICJ, JUIsl Yero cily>KaT M KakuMU CBOWCTBaMU 00JaaaroT
UCIIONIb3YEMBIC 37I6Ch MaTEMaTHYEeCKHE MOJICIH.

9.5. CoBeTnl 10 MOATOTOBKE K 3a4eTYy.

I[OHOJIHI/ITCJILHO K HU3Y4YCHHIO KOHCIICKTOB HCKLII/Iﬁ HCO6XOI[I/IMO II0JIB30BaThCsA
yueOHMKaMU [0 TeopuM Tpymi. Bmecto «3ayuuBaHus» MaTepuana  BaXHO  JOOUTHCS
INOHUMAHHA H3Yy4aCMbIX TCM JUCHHUIIIIMHBI. HpI/I MMOATOTOBKEC K 3a4YCTy HYXHO OCBOUTH
TEOpHIO: pa3o0paTh OMpeAeNieHUs] BCeX MOHATUH, PACCMOTPETh MPHUMEPHI U CAMOCTOATEIHHO
PCIINUTDH HECCKOJIBKO THUIIOBBIX 3a/1a4 U3 Ka)KIIOﬁ TEMBI. HpI/I pelICHUHU 3a/1a4d BCCraa HCO6XOIH/IMO
KOMMEHTHPOBATh CBOU JICHCTBHSI U HE 3a0BIBATh O CO/EPIKATEIHLHON HHTEPIIPETALINH.

9.6. Yka3aHusl M0 BBINOJHEHHIO JTOMAINIHUX M WHIHBHIYAJTbHBIX 3aaHUMH.

[Ipy BBIMONHEHUH JOMAIHUX W WHAMBUAYAJIbHBIX 33JaHUN HEOOXOJHMMO CHauaja
IIPOYNTATh TEOPUIO M H3YyYUThb NPUMEPHI IO KaxA0W TeMe. Pemas KOHKPETHYIO 3aaady,
MpelBapUTeNbHO CJeIyeT TOHATh, 4YTo Tpebyercs oT Bac B nmanHOM ciydae, Kakoi
TEOPETUUECKUIM MaTepuasl Hy>)KHO MCIOJIb30BaTh, HAMETUTH O0IyI0 cxeMy pewieHus. Eciu Bol
pelaiy 3a1a4y «Imo o0pasiy» pacCMOTPEHHOTO Ha ayJIMTOPHOM 3aHSITHH WIH B METOJUYECKOM
MOCOOMH TIPUMEpa, TO YKEJIATEIILHO IOCJIe 3TOTO 00JyMaTh MPOIECC PEIICHUs M MOMpPOoOOBaThH
PEIIUTh aHAIOTUYHYIO 33/1a4y CAMOCTOSITENIBHO.

10. ITepeyens HH(POPMALIMOHHBIX TEXHOJIOIHIi, HCIIOIb3YEMbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE, BKJIKYasi lepedyeHb NPOrpaMMHOI0
ob0ecrieyeHust 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Jlekuuu ¢ NpUMEHEHUEM MYJIbTUMEIUNHBIX MATEPUAJIOB, MYJIbTUMEIUNHAS ayAUTOPUS;
2. KoMITbIOTepHBII KJTacc ¢ BO3MOKHOCTBIO MOJIKITFOUeHUS K ceT "MHTepHeT" i 1ocTymna
K pecypcam I1.8.

TexHonoruu, UCmoib3yeMble MPU aKTUBHOW U MHTEPAaKTUBHOM (hopmax oOydeHus

HeunmutanmoHnHsbie MMuTanyuoHHbIe

AKTHBHBIE (TpOOJIEMHBIE) IEKLIUU U
CEMHUHAapBI

Ketic-texuomoruun

Temarnueckasi IUCKYCCHS

AHann3 KOHKPETHBIX CUTYaIlui
(mpecc-koH(EepeHITnN)

Mo3srosas aTtaka I'pynnoBoii TpeHHUHT

IIpe3enTanus

11. nucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOI /ISl OCYIIeCTBJIEHHS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCIUIIMHE

[Ipy OCBOEHMM JHUCUUIUIMHBI HEOOXOMUMBI YYEeOHBIC AYAUTOPHH IS TPOBEICHUS
JEKIIMOHHBIX M TMPAKTUYECKUX 3aHATHA, MYJIbTUMEIUHHOE OO0OpyAOBaHHE, MPOTPAMMHOE
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oOecrieyeHne JIsl KOMIBIOTEPHBIX NMPE3CHTAINH, TOCTYI CTYIEHTOB K KOMITBIOTEPY C BBIXOI0M
B MHTEpHET.

12. Unble cBeleHNsI 1 MaTEePHAJIBI

Heaun ocBoeHust AMCUMILVIMHBI. OCHOBHBIMM LEISIMU U 33/1a4aMU OCBOCHHMS JUCIUIUIMHBI
JononnurensHble TaaBbl MareMaTuky (Teopust rpynn) no coenuagibHOCTH ABIISIOTCS YCBOCHHE
OCHOB TE€OPHUU TPYIIN U TEOPUU MPEACTABICHUI TPYII, TPUOOpETEHUE MPAKTUYECKUX HABBIKOB B
OPUMEHEHUH TeOpuH Tpynn K ¢Qusuueckum mpobiemam, uTo Oyaer crnocoOCTBOBATH
BBIMIOJTHEHUIO HAYYHO-UCCIIE0BATEIbCKOM pabOThI, MOATOTOBKE MAarkCTEPCKOM UCcepTaluu.

12.1. Ocobennocmu peanusayuu OucCUURIUHBL 01151 UHBAIUOO08 U JIUY, C
02PDAHUYUEHHBIMU BO3MONCHOCMAMU 300D06bA

Opranu3alnOHHO-TIEIarOTHYECKOe COIPOBOXAEHUE cTyaeHTa ¢ OB3 HampasineHo Ha
KOHTPOJIb OCBOCHHS 00pa30BAaTEIbHON NPOTPaMMBI B COOTBETCTBMU C TpapuKOM Y4eOHOTO
npolecca M TUIOBBIM MM MHIUBUAYAJbHBIM y4YEOHBIM IUIAHOM M BKIIIOYAaeT B ceds, Mpu
HEOOXOJUMOCTH, KOHTPOJb 33 IOCEHIAEMOCTBhIO 3aHSATHH, TMOMOILb B OpraHU3alUU
CaMOCTOSITENIbHOW paboThl, OpPraHU3alMi0 HHIUBUAYAJIbHBIX KOHCYJIbTALlUH, KOHTPOJIb IO
pe3ysibTaTaM TEKYILIEro KOHTPOJISl yCIIEBAEMOCTH, IPOMEKYTOUHON aTTeCTALlUU.

Jlia crypentoB ¢ OB3 mo ciyXy npenycMaTpuBaeTcsi NPUMEHEHHE CYpPAOTEXHMUYECKUX
CPEJCTB, TAKUX KaK, TEXHUKH JUIsl YCUJICHUS 3BYKa, BUJCOTEXHUKHU, MYJIbTUMEIUNHON TEXHUKU
U JpYyrux CpelCTB nepeAayd MHPOpMaluu B JOCTYNHBIX (opMax [uld JIUI C HAPYLUICHUSIMHU
ciyxa.

Jlia crynentos ¢ OB3 1o 3peHuio npegycMaTrpuBacTcs NIPUMEHEHHE TEXHUYECKUX CPEICTB
YCUJIEHUSI OCTaTOYHOI'O 3PEHMs, B TOM 4MCJE, CHEHalbHbIE BO3MOKHOCTH OIEpPalMOHHBIX
cUcTeM (RJIEKTPOHHBIE JYIbl, BUJICOYBEIMUUTENN), BO3ZMOXKHOCTh MacIITAOMPOBAaHUS TEKCTa U
JIpyrue cpeiactBa rnepenayd MHGOpMaluu B JOCTYNHBIX (Qopmax Uisl JUI[ C HapylIEHUSIMU
3pEHUS.

JUis CTyAEHTOB € HapyUICHUSIMH OIOPHO-ABUTaTENbHOM (DYHKLIHHU IpenycMaTpuBaeTCs
OPUMEHEHHE KOMIBIOTEPHOM TEXHUKH C COOTBETCTBYIOIIMM IPOrPaMMHBIM oOOecredeHneM
(BUpTyanbpHbIE Ta0OPATOPHbIE IPAKTUKYMBI, MYJIbTUMEINNHBIE YU€OHbIE KOMITJIEKChI, TECThI JUIS
CaMONPOBEPKH U KOHTPOJIS), @ TaKKe, CHEIHMaJIbHbIE BO3MOKHOCTH ONEPAI[MOHHBIX CHCTEM,
TaKMX, KaK SKpaHHasl KJIaBUaTypa, ¥ aJbTepPHATUBHbIE YCTPOICTBAa BBOAa HH(POPMAIUH.

B o6pazoBarensHoM mporecce s i ¢ OB3 BO3MOXHO MCIOIB30BaHUE Pa3IMYHBIX
¢dopMm opranuzanuu on-line u off-line 3ansTuii (BeOMHApHI, BUPTYyalbHbIE JIEKIIMU, O0CYKICHHUE
BONPOCOB OCBOEHHUS JUCIMIUIMHBI B pPaMKax BHJIEOCBSI3M, 4YaTroB, (OPyMOB), 4YTO JaeT
BO3MOXXHOCTh ~MHJIMBUJIYyaJdH3allMd TPAEKTOpUHM OOyueHHUs TaKuX KaTeropuil TrpakaaH
(MHOMBHlyaIu3alMsl COAEP)KaHUsS, METOJOB, TeMna y4eOHOW [esATeNbHOCTH, BHECEHUs, NpHU
HEOOXOIUMOCTH, TpeOyeMbIX  KOPPEKTHUPOBOK B  JIEATENBHOCTh  OOydaromerocs |
npernojiaBaress). JJIEKTPOHHOE oOyueHHe, IMCTAHIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTUU
no3BOJIAIOT 3¢ (EeKTUBHO obecreynBaTh KOMMYHHMKAnuu cryneHta ¢ OB3 He Tonbko cC
npernojiaBaTesieM, HO U ¢ APYTUMH 00yUYalOIIMMUCS B POLIECCE TO3HABATENBHOM e TETbHOCTH.

Tak kak mnpernogaBaHWe JAaHHOM AUCHUIUIMHBI OCYIIECTBISAECTCS B MYJIBTHUMEIUINHON
ayIUTOpUHU, HEOOXOAUMBbIH HAOOpP TEXHUYECKHX CpelNCcTB Uisi paboThl co cryneHTamu ¢ OB3
UMEETCS.

ABTODBI: K.(h.-M.H, AOLEHT Kadeapsl Teopetndeckoii pusznku Kpasuenko H. T,
K.(}.-M.H, mo1eHT Kadenpsl TeopeTrnueckoit pusznku KonbitoB A.B.
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