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Pabouas mporpamma AMCHUIUIMHBI yTBEPKACHA YUueHbIM coBeToM Dusnueckoro (akynbrera
(mpoTtokon Yuenoro coeta ¢akyiabTera Ne 7 ot 20 deBpans 2012 1.)

VT1BepiKaeHa ¢ OOHOBICHUAMH YueHbIM coBeToM Du3ndeckoro paxkyinbreTa
(mpotokon Yueroro coera akyiabTera Ne 7 ot 25 deBpans 2013 1.)

YTBepkeHa ¢ OOHOBICHHUSIMH Y YeHBIM coBeTOM Du3ndeckoro GakyabTeTa
(mpoTtokon Yuenoro coeta ¢akyiabTeTa Ne 9 ot 17 deBpans 2014 1.)

VT1BepK/ieHa ¢ OOHOBICHUAMH Y4eHbIM coBeToM Dusndeckoro paxynbreTa
(mpotokon Yyenoro cosera ¢paxynabrera Ne 11 ot 20 deBpans 2015 T.)

YTBepxaeHa ¢ 0OHOBICHUSIMU YUeHBIM cOBeTOM Du3nueckoro (akynprera
(mpoTtoxos Yuenoro coBeta ¢akynbTeTa Ne 3 ot 19 oktsi6ps 2015 r.)

Pabouast nporpamMMa IUCIUILIMHBI 0JJ00peHa Ha 3acelaHiH Kadeapbl TeOPETHUECKON (HUBUKH
3aB. xadenpoit A. C. IlomnaBHoi



1. Ilepedyenb NJIaHMPYEMBIX Pe3y/IbTATOB 00y4eHHUsI 110 TUCHMIIIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

B pesynbrare ocBoenust OOIT maructpaTypsl 00y4aromuiics T0JKEH OBIIAIETh
CIICYIOIMMU pe3yIbTaTaMi 00Y4EHHS IO AUCIHIUINHE:

Koow Pe3yabTaThl IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
komnemenuuu | gcgoenust OOIL MO0 TUCIHUIINHE
Cooepircanue
Komnemenuyuu
OIIK-6 CriocoOHOCTBIO 3HATh:
UCIIOJIb30BATh 1. Meronabl NPUMEHEHUS TEOPUU CUMMETPHUH JJIsi OOIIETO
3HAHUS aHaJM3a CBOMCTB (PU3MUECKUX CHUCTEM.
COBPEMEHHBIX 2. Hoseiimue mpoctmxeHus B 001aCTH B CHMMETPUITHOTO
npooiem " aHanmu3a GU3NIECKUX CUCTEM.
HOBEUIINX Ymern:
JOCTHKEHUIH 1. TIpoBomuTh HEOOXOAWMBIE pacueThl C MPUMEHEHHUEM
Gu3MKH B HAy4HO- METOZIOB TEOPUH CUMMETpPHH Jjisi OOIIero aHamm3a
HCCIIEN0BATENBbCKON CBOWCTB (PM3UYECKUX CUCTEM.
pabote 2. TlopOupath ajneKBaTHBI METOJ CHHUMMETPHIHOTO
pacyera AJisl aHaJIM3a CBOMCTB (PU3MUYECKUX CHCTEM.
Baanern:
1. HaBbikamu pabOTBI C COBPEMEHHBIM IPOTrPAMMHBIM
o0ecrieyeHueM, TIO3BOJISIOIIAM BBINOJIHATh
CUMMETpPHIHBIE PacyeThl (MCTI0IH30BAHNE CUMBOJIBHBIX
MIPOIIECCOPOB).
2. HaBpikamm 00paOOTKM TOJNYYEHHBIX JaHHBIX B
pe3yJIbTaTe CHMMETPUHHBIX PacueTOB.

2. Mecto nucuuniaunsl B crpykrype OOII maructpatypsbl

JlanHast AMcUMIIIMHA pealu3yeTcs B paMKaxX 00s3aTelbHBIX AMCLUIUIMH BapUAaTHBHOMN
yactu broka 1 «/lucuumuinuel (MOZY/IM)» OporpaMMbl MarucTpaTypsl U 6a3upyercsi Ha Kypcax
€CTECTBEHHOHAYYHBIX U NPO(ECCHOHATIBHBIX AUCLUMILUINH, BXOJAMIMX B MOAYIM MaremaTuka,
®usuka, Teopernueckas ¢uszuka mno HanpasieHuto 03.03.02 @wusuka. MaructpaHrsl,
oOydaromuecss MO JAHHOMY KypCy, JAOJDKHBI 3HAaThb OCHOBbI MaTeMaTHMYECKOTO aHajlu3a,
JUHEWHOU anreOpbl, 0OLIETO U TEOPETUYECKOT0 KYpPCOB (DH3UKH.

Hucuunnmza n3ydaercs Ha 1 kypce B 1 cemectpe.

3. Oo0bem AUCHMIIVIMHBI B 3QYE€THBIX €AUHHMIAX ¢ YKasaHMEM KOJIUYIECTBaA
aKaJeMUYCCKUX YacCcoB, BbIICJCHHBIX Ha KOHTAKTHYIO pa60Ty OﬁyanOH.II/IXCﬁ C
npemnoaaBarejieM U Ha CaMOCTOSTEC/ILHYIO paﬁoTy 06y‘{alOllIHXCﬂ

OO0mass TPyAOEMKOCTh JHUCHMIUIMHBI CcocTaBisieT 4 3adeTHbiXx enuuHunbl (144
aKaJeMUYECKHX Yaca).

3.1. O0béM TMCUMILTHHBI 10 BUAAM YUeOHBIX 3aHATHII (B Yacax).
Ounas popma o0yueHust

Buj yueOHoi padoThl Bcero yacos
OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 144
KonraktHas paboTa oOydarommxcs ¢ 36

npenojiaBaresnemM (Mo BUaaM y4eOHBIX
3aHATUI) (BCEro)

AynuTopHas pabora (Bcero): 36




B T. YHUCJIC:

Jlexnun 18
CeMuHaphI, MPAKTUYCCKUE 3aHSITUS 18
B T.4. B aKTUBHOW ¥ MHTEPAKTUBHOU (hopmax 9
Breaynuropnas pabota (Bcero): 0
CamocrosTenpHas pabora 00yJaromuxcs 72

(Bcero)

Bua npomexyTo4HON arTecTanuu

obOyyaromerocs (3ader / SK3aMeH)

36, sK3aMeH

4. Coep:kanue IUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jaesiaM) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/IeMHYeCKUX YACOB  BUA0B YUeOHBIX

3aHATHH

4.1. Paznennbl (McuMILIMHBI (MOYJIS1) M TPYA0EMKOCTb 110 BUIAM Y4eOHBIX 3aHATHH (B

aKaJeMUYeCKHUX 4acax)

0 04HOU hopmbl 00yUeHusn

Buabl y4eOHBIX 3aHATHIH, BKIIOYAS
CaMOCTOSITEJILHYI0O PaboTy

=
=
= S -
g Z 3 o0yyaromuxcs ¥ TPyA0eMKOCTh ®opMmbI
2z
Ne Pa3nen g8 S (B 1acax) TeKyIero
]'[/]'[ AUCHUIIJIMHBI E AyIUTOPHbIE CaMOCTOATEC/IbHAA KOHTpOJ]ﬂ
= y4eOHbIe 3aHATHS padora ycreBaeMocTH
odyuarommuxcst
BCEero JIEKIUH CEeMHHAPDbI,
npaKTn'{eCKue
SaHATHSA
1. | OcHoBBI TEOpUH 15 4 4 7 Bomnpocsl u
TPy 3aJ1a4¥ K paszieny
1
2. | Todeunsie rpynmsl 15 4 4 7 Bormpocs! n
CUMMETPUU 3a/1a4y¥ K pazzeny
2
3. | Teopus 15 4 4 7 Bonpoce! u
MIPEJICTABICHHUIA TPYIIIT 3aJ1a4¥ K paszieny
3
4. | Ilpumenenue Teopuu | 63 6 6 51 NunuBuayansHas
rpyni B puU3nKe pabota

4.2 ConepxxaHue TMCUMILIUHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jaesiam)

Ne HaumenoBanue
Conepxanue
n/n | pa3iena IMCUMILINHBI
1 OcHoBBI TEOPUH
rpynn




n/n

HaumenoBanue
pa3aeia TUCHUINJIMHBI

Conepxanue

Cooeporcanue 1eKyuoHHO20 Kypca

1.1. | OcHOBHBIE OHATHS Beenenue. HMcropuueckas crnpaska. Teopust rpynn u ¢pusuka.
TEOPUU TPYIIII 3Ha4yeHue TEOPHH TPYII s GU3UKU U XUMUHU TBEPAOTO Tea.
IIpeoOpa3oBanus cumMmerpuu. MaTtpuuHas 3amuch TOYEYHBIX
onepanuii CAMMETPHH.
1.2 | YmHoxeHue onepanuii | TeopeMbl 00 yMHOKEHUHU ONepaIiii CUMMETPHH.
CUMMETpUU
Temur I’lpaKmuLlQCKMX/CeMMHClpCKMX 3aHAMUU
1.1. | IlpeoGpa3oBanus Onpenenenue U 3amuch AIEMEHTOB CUMMETPUH IS
CUMMETpUU KOHKPETHBIX CTPYKTYp. MaTpuuHas 3allich TOUYEYHBIX
peoOpa3oBaHN CHUMMETPHUH.
1.2. | YMHOXeHHE onepaniuid | YMHOKEHHE ONepariiii CAMMETPHH C TIOMOIIIBIO TEOPEM.
CUMMETPUU Ksagpar Keinm.
2 ToveuHble rPpyNIbI
CHMMeTpUH
Cooeporcanue 1eKyuoOHHO20 Kypca
2.1. | ToyeuHsle rpynmbl OnemeHTsl aOcTpakTHOW Teopuu rpynn. I[loHsTHe TpymHmbI.
CUMMETpPUU Kiaccsl, pacnpesenenne 3J€MEHTOB 10 KilaccaM. Teopemsl O
KJIacCaX CONPSKEHHBIX 3JIEMEHTOB.
2.2. | ToueuHsle rpynmbl Toueunsle rpynmel cumMeTpuu. Kiaccudukanus TouedHbIX
CUMMETPUH rpymi, cumBosinka Hlendumca, ['epmana-Morena
Temvl npakmuyeckux/cemuHapcKux 3aHamuil
2.1. | ToyeuHsle rpynmbl Toueuynsle Tpynmbel CUMMETPUHM. HEKYOMUYECKHE TPYIIIbI
CUMMETpPUU Kyouueckue rpymmbl. OnpeneneHue rpynn CUMMETPUM JUIs
KOHKPETHBIX CTPYKTYp, pa3OMBKa 3JEMEHTOB TIpYIIbl [0
KJIacCaM.
2.2. | ToueuHsle rpynmbl Toueuynble rpynnbl CUMMETPUM: KyOMUYECKHE TPYIIIbI,
CUMMETpUU HEKpUCTAJIIOrpaUueckue TOYEUHbIE TPYIMIbl CHUMMETPHH.
Omnpenenenue rpynn CUMMETPUM UII KOHKPETHBIX CTPYKTYD,
pa30UBKa IEMEHTOB I'PYIIIHI 110 KJIACCAM.
3 Teopus
NpeaCcTaBJICHUH TPy
Cooepoicarnue 1eKYyuoHHO20 Kypca
3.1. | [IpencraBnenus [IpuBoMMBbIE M HENPUBOAUMBIE TNPEACTABICHUS, TEOPEMBI O
TOYEYHBIX TPYII XapakTepax  IpEeACTaBICHUI, TEOpPEMbI O  CBOMCTBax
HENPUBOJIUMBIX MPECTaBIEHUH, O0IIMEe MpaBUila NOCTPOCHUS
HENPUBOJUMBIX IPEACTABICHUI. Pa3noxkeHus NpuBOAMMOIO
MIpe/ICTAaBJICHNs HA HEPUBOIUMBIE.
3.2. | lIlpencraBnenus Henpusonumele npeacrasnenus nukindeckux rpymi. IIpsmoe
TOYEYHBIX TPYIIIT MpoU3BEACHNE TpeiacTaBieHuid rpynn.  HempuBonumsie
IIPEICTaBICHNSI HEIUKJINYECKUX TOYEYHBIX IPYIII.
Temvl npakmuyeckux/cemuHapCcKux 3aHsamuil
3.1. | [IpencraBnenus HenpuBoauMbIX  mpeacTaBieHWN — HUKIMYECKUX — TPYMIL.
TOYEYHBIX TPYII Pa3noxeHne BEKTOPHOTO MPEACTABIECHUS [UKIMYECKUX TPYII
Ha HenpuBoauMble. Haxoxxnenue npeoOpa3oBaHus 1o00us,
NPUBOJALIETO  MATPULBI  BEKTOPHOIO  NPEACTABICHUS
HUKJINYECKUX TPYMI K TUarOHAJIbHOMY BH]TY.
3.2. | llpencraBnenus HenpuBonumble mnpeacTaBieHUs NOPSIMOTO  MPOU3BEACHUS




Ne HaumenoBanue

Conepxanue
n/m | pasjeia IuCHUIIMHBI

TOYCUYHBIX I'PYIIII T'pYIIIL. HCHpI/IBOI[I/IMBIC MNPpEACTABIICHHUA  HCHOUKINYCCKUX
TOYCYHBIX TPYIIII. Paznoxenue BCKTOPHOI'O MPCACTABJICHUA
T'pYIIIbl HA HCIIPUBOAWMBIC.

4 IIpumeHeHnne Teopuu
rpynn B (puzuke

Cooepoicanue 1eKyuoHH020 Kypca

4.1. | Cummertpus oneparopa | Knmaccudukanus coOcTBeHHBIX  (DYHKIMI W KpaTHOCTh

BO3MYILECHHUS U BBIPOXKJICHUS COOCTBEHHBIX 3HAYEHHUH OIIepaToOpOB
paclieruieHie ¢usnueckux BenuyuH. CUMMETpHs OnepaTopa BO3MYIICHHS U
BBIPOXKJICHHBIX YPOBHEH | pacIlerieHue BHIPOKACHHBIX YPOBHEW SHEPTHH.
DHEPrUM.

4.2. | IloctpoeHue [TocTpoeHre CHMMETPH30BaHHOTO 0a3rca MOJICKYIISIPHBIX
CHMMETPH30BaHHOTO opOuTaseii ¢ MOMOIIBIO OTIEPATOPa NPOCKTUPOBAHUSI.
0a3nca MOJIEKYIISIPHBIX
opOuTanei.

4.3. | [lpuMeHeHue Teopun [TocTpoenue KkonebaTeNbHBIX MOJ C IMOMOIIbIO ONEpaTopa
CHMMETPHH K npoeKkTupoBanus. PakTop-TPyNIoBoi aHaIU3.
HCCIICIOBAaHUIO
HOPMaJIBHBIX

K0J1e0aHUN MOJIEKYIL.

Temuvr I/lpaKWlZ/lquKMX/CeMuHClpCKMX 3aHAMUU

4.1. | Knaccudpukanus CummMeTpusi  omeparopa BO3MYILICHHS U pacIielyICHUE
COOCTBEHHBIX ()YHKIMH | BBIPOXKACHHBIX  YPOBHEH  HSHEPrHM  MPUMEHHUTEIBHO K
Y KpPaTHOCTh KOHKPETHBIM CHCTEMaM.

BBIPOXKICHUSA
COOCTBEHHBIX 3HAYCHUIT
OIIEPaToOpOB
(U3NUECKUX BEITHYHH.

4.2. | Iloctpoenue [MocTpoeHure CHMMETPHU30BaHHOTO 0a3rca MOJICKYJISIPHBIX
CHMMETPH30BaHHOTO opOuTase c MOMOIIBIO OTEPaTOpPa MPOSKTUPOBAHUS IS
0asuca MOJNIEKYJISIPHBIX | HUTPAT-UOHA.
opbOuTanei.

4.3. | IlpuMeHeHne Teopun [MocTpoenue konedaTeNbHBIX MOJ C MOMOIIBIO OlepaTopa
CHMMETPHH K MPOEKTUPOBAHUS, (PaKTOP-TPYMIIOBO aHAIW3 JUIST MOJIEKYJIBI
HCCIICIOBAaHUIO ammuaka (NHz).

HOPMaJIBHBIX

K0J1e0aHUN MOJIEKYII.

5. IlepeueHb y4eOHO-MeTOAMYECKOTO 0OecnedeH sl 11 CAMOCTOSITEIbHOI padoThI
00y4JAIOIIHXCS MO JTUCIUTLINHE

1. BBenenne B Teopuio cummerpuu: yueO.-meron. mocobue / ['OY BIIO «KemepoBckuit
rocynapcrBeHHbiii yHuepcurer»; coct. 0. H. Xypasnes, H. I'. KpaBuenko. — Kemeposo:
Kysbaccy3uzgar, 2008. — 96 c.

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

TEOPETUIECKON (DU3HKH)




6. @OH OLIEHOYHBIX CPEACTB VISl IPOBEIeHUS MPOMEKYTOUYHOM aTTeCTAMU
00y4YaKOIIHUXCS M0 TUCHHILINHE

6.1. ITaciopT oHIa OLIEHOYHBIX CPEACTB MO TUCHUILINHE (MOTYJIIO)

Ne | KonTposmpyemblie pasaensl | Kog  KOHTponMpyeMoOl | HAMMEHOBAHUE OLIEHOYHOIO
n/m | (Tembl) JTUCIUIUIMHBI | KOMIIeTeHIMH (Wiau € | cpelcTBa
(pe3yabpTaThl 1O pa3jenam) YacTH) / u ee
dbopmynupoBka — no
JHCeNaAHUI0
OCHOBBI TEOpUU TPy OIIK-6 VYerHBI  ompoc, MpoBEpKa
3HaTh 1 JOMAaIIHUX 3aJaHui
Ywmers 1
2. | Toueunsle TpyMITbl CHMMETPHH OIIK-6 YcTHBIN onpoc
3nartp 1
Ymers 1
3. | Teopus npeacraBieHuit rpyri OIIK-6 VYerHBI  ompoc, MpoBepka
3nartp 1 JIOMAIIHUX 3a/IaHUi
YmMmerb 1, 2
4. | [IpumeneHue Teopuu rpyIil B OIIK-6 YCeTHBI  OIpoc, IPOBEpPKa
busuke 3uarn 1, 2 VHIBUAYAJIBHOT'O 3a/1aHUs
Ymetsn 2
Baangers 1, 2
6.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM MHbIE€ MATEPHAJIbI
6.2.1. Jk3ameH
@) munoevie 60NPOCHL K IKIAMEHY

1. Toyeunsie mpeoOpa3OBaHHUS CHMMETPHUM, MaTpU4Has 3aliCh TOYEYHBIX MPEOOpa30OBAHHIA
CUMMETPHUH, TEOPEMBI 00 YMHOKEHHUH OTlepaIliuii CHMMETPHH.

2. DnemeHThl abcTpakTHOW Teopuu rpynn. IloHsartus rpynmbl, kinacca. Teopembl o Kiaccax
COTIPSKEHHBIX DJIEMEHTOB.

3. ToueuHble TPYNIBl CUMMETPUU: HEKYOWUYECKHE TPYIIbI, KyOWUYeCKHe TPYIIbI, TPYIIbI
IPOCTBIX TOBOPOTHBIX OCEH HKOca’Apa, Trpynmna IOJIHOM CHMMETPHUH HKOCa’apa,
HENpPEepbIBHBIE TPYIIILL. [ €eHepaTOphl, 2IeMEHThl CHMMETPHUH, Pa30UBKa IO KIIaccaM.

4. TlpuBonuMble U HEPUBOAMMBIE NIPEJCTaBIeHUs, UX xapaktepsl. Jlemma [llypa. Teopemsl o
CBOMCTBAaX HEMPUBOJMMBIX MPEACTABICHUM, OPTOTOHAIBHOCTh XapaKTEPOB HEMPHUBOIUMBIX
IIPEACTABICHUMN.

5. HempuBogumble TpenCcTaBlieHUs IUKIMYECKUX TPYIMIN, HENPUBOAUMBIC MPEACTABICHUS
NPSIMOTO TPOU3BEACHHS TPYII, HEMPUBOJUMBIC TPEACTABICHHUS HEUMKINYECKUX TPYIIL.
Pa3noxeHus npuBoAMMOro NpeICTaBICHUs HA HETIPUBOIUMBIE.

6. Kiaccuduxanms ypoBHEH YHEPTUU (PU3UUECKON CUCTEMBI IO CHMMETPHH.

7. CuMMeTpus oniepaTopa BO3MYILEHUS U paclIeIIEHUE BBIPOKICHHBIX YPOBHEH YHEPTHH.

8. Pacmierienre TepMOB aTOMOB BO BHEIITHEM ITOJIE.

9. IMocTpoeHue konedaTENBHBIX MOJI C TTIOMOIIBIO OMEPaToOpa MPOSKTHPOBAHUSL.

10.  Ponp cuMMeTpuu B MOJICKYJSIPHBIX KOJEOAHUSX, KiIacCH(PHKAIUMS HOPMAIBHBIX MO,
npasuia oroopa g UK- u KP-cnektpos.

11. [TocTpoeHne CUMMETPU30BAHHOTO Oa3zWca MOJICKYJISPHBIX OpOUTANe C IMOMOIIBIO

oneparopa MMpoCKTUpPOBAHUA.

munoenle 3a0auu K IK3ameny:




1. Kakue koopauHaThl NOJYyYUT TOUKA C KOOpAMHATAMM X, Y, Z MOCJ€E AECUCTBUS CIEAYIOLIEH
orepaIu CHMMETPHA ng) ?

2. Kakas oneparnysi CUMMETpUU CBSI3bIBAECT TOUKU C KOOpPAMHATAMU: X, Y, Z U Y, X, Z? 3anucarb
€¢ B MATPUYHOM BUJE.

3. Haiitu wmatpuny npeoOpa3oBaHMs CHUMMETPHUM, SKBHBAJICHTHYIO IOCJIEIOBATEIBHOMY
JICHCTBUIO JIBYX OIEpAallMii CUMMETPUHM U OIIPENEIIUTh, KaKOW OIepallid CUMMETPUHU OHa
coorsercrayer: S{)-Cl?).

4. BbIBeCTM TOYEYHYIO TpPYIIy CHMMETPHM, €CIM TIE€HEpaTopbl 3a/JaHbl CIEAYIOIUMHI
Olepauus MU  CUMMETPHUH: IIOCJIEJOBATEIbHBIE IIOBOPOTBI  BOKPYI JBYX  B3aUMHO
NEPIEHIUKYJIIPHBIX OCEH BTOPOTO MOPsIIKA.

5. Ecmm pesynbrar nociaenoBaTelabHbIX PUMEHEHUH onepaluil CUMMETPHU HE 3aBHCUT OT MX
HOpsi/IKa, TO TaKKe IPeoOpa30oBaHus HA3bIBAIOT ....

6. IIposeputs, GyayT i BhmoMHsTECS coorromenms: CY-CY =C.cl.

7. Kakas nmoxyduTcst TodeuHasi Tpymnma npu 100aBIeHUH HeOOXOJUMbIX OINepalfii CHMMETPUT
K MHOKECTBY AJIEMEHTOB: 1E, Sé,... .

8. Bcerna nm Oyaer nukiIMdeckas rpyIia sBiIsSThCS abeneBoii?

9. 3anucatp MaTpulel npeoOpa3oBanuii rpynmnsl: C,, .

10. Mosker 11 CyILIeCTBOBATh TOUEYHAS rpyIna S3?

~ 1 2

11. SIBnsiercst 1M COBOKYITHOCTH 3J1eMeHTOB rpymnmoii {E, C;, C; }?

12. [Tycte mMeercst cuctema, obOnanarormas cummerpueit O. Ilpeamonokum, 9ro Ha 3Ty
CUCTEMY HAaJIO)KEHO BO3MYILEHHE, KOTOPOE MOHMKAET CUMMETPHIO 10 CUMMETPUU TPYIIIIBI
T . Haiinute, xak ypoBHHM, IpHH/UIeKamue npencrasienwsM E, F u F, rpynmer O,
PaCLICTUISIOTCS B pE3yIbTaTe HAJIOKEHHOTO BO3MYILICHHSL.

6.2.2. munoesie Oomawinue 3a0anus

K pazoeny I.
Haiitn Marpumy mnpeoOpa3oBaHHs CUMMETPUH, SKBHUBAICHTHYIO IOCIEI0OBATCILHOMY

JCUCTBHIO JBYX OIEpaluii CUMMETPUM M ONpPENeNUTh, KaKOW Olepalud CHUMMETPHUU OHa
COOTBETCTBYET:

R 2ot acel)  4o%ed  5ov
6. cit). o 7.c{t). o 5. c{t).clt 9. 5{7). o 10. s{?).c{?)
11.c%). o 2.cd).cly) 13 .cl).o? 14.c?.o  15.cl) .Y
16.cA).cl)  17.cl) 18. s). o 19.c{¥).cly)  20.c{¥).slY)

1.2. OnpenenuTs IEMEHTH CHMMETPUH TIOCKHX MOJIEKYIT, H300pakeHHBIX Ha puUC. 9, 3ammcarh
WX B MATPUYHOM (pOpME U YCTAHOBUTH KaKOTO POJa STU OTEPaIlHH.
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1.3. IIpoBepuThb, OyAyT JH BHIIOIHATHCS COOTHOIICHHS:
1. cl).ci¥=cf.cl 6. clY).o? = o.Cl?)
2. ng).cgy) = ng).ng) 7. 6% 0¥ =cY . o*
3. c?.1=1.cPY 8. cl) .ot =o?.cl?)
4. ng)'ca(,y) = C4(1Y)'CA(,X) 9. Séz)-ay =oY -Séz)
Uz 2(z 2(z 1z z 5(z 5z z
5. cllt). 20 _c20). 1) 10, 50).c30) _c302). ()
K pazoeny 2:
1. BeiBecTn TOueuHYIO IpynIy CHMMETPUHM M pa3OUTh €€ Ha KJAcChl, €CIM T€HEPaTOPhI

3aJIaHbl CIEIYIOIIMMH ONIEPalUsIMU CUMMETPUU:

1) 1OBOPOT BOKPYr OCH BTOPOTO IMOPSAAKA W OTPAKEHHUE B MEPICHIAMKYISIPHOW i
MJIOCKOCTH CHMMETPHH;

2) OTpa)keHHE B IUIOCKOCTH CHMMETPHH U IOBOPOT BOKPYT OCH BTOPOT'O MOPSIKA, JIeXKAIIeH
B TOH IIJIOCKOCTH,

3) mocnenoBarenbHbIe MOBOPOTHI BOKPYT JABYX B3aMMHO MEPIEHAUKYISAPHBIX OCEH BTOPOTO
MOPsIZIKa,;

4) TOBOPOTHI BOKPYT JABYX OCE BTOPOIO MOPSKA, COCTABISIONIUX APYT C APYroM yroi 60°.

5) mocaemoBaTeIbHBIME OTPAKECHUSAMH B JIBYX IUIOCKOCTAX CHUMMETPUH, PACIIOIOKEHHBIX
oA yriiom 45° 1pyr K 1pyry;

6) aByMs  IMOC/IEAOBAaTCIbHBIMH  IIOBOPOTAMH  BOKPYI  OCE  BTOPOrO  IOPS/IKA,
COCTaBISIOLIUMHU MEXIY co00i yrom 45°%

7) moCaeIOBaTEIbHBIME OTPAXCHUSIMHU B JIBYX IUIOCKOCTSX CHMMETPHH, MEPECEKAIOIIMXCS
nox yriom 60°;

8) mociemoBaTeIbHBIMK MIOBOPOTAMH BOKPYT MEPIEHAUKYIIIPHBIX APYT IPYTY OCH IIECTOTO
1 OCH BTOPOTO MOPSIIKA.

[Toka3atb, 4TO 3JIEMEHTHI IPYMIbI [}, pacHpeAesstoTcs Mo 8 Kiaccam: {E}, {4C31>}, {4C§},

(3C, ), 11}, 8o}, pst, wsg).

2. Haiitu rpynmy marpun, nzomopgnyto rpymmam: T, Ty, T,, O, Oy,.

3. [lepeuncnuTh TOYEUHBIE TPYIIIBI, SBISIOMIAECS TMOATPYIIIAMH CIEIYIOMIMX TOYEYHBIX
rpynn cummerpun: Do, Dy, D3y, Dap, T .

4. ITpu xakux ycnoBusix rpynnsl Co,, C3, u Cy, sABIAIOTCS MOArpyNmamu rpynm Iy H
On?

5. Kakue onepanuu cuMMeTpUH HEOOXOAUMO TOOABUTH K MEPEUUCICHHBIM, YTOOBI MOJIyYHIIaCh
rpyImmna:

1 E.cW,0?,. | 2) E.c.cW..|

3) €5.¢5%..| 4) {€,85,...

5) £,C}, ¢l | 6) £,c¥),cl) 0% 6, 6% |
7) .clcal st 8) £9).c¥).c), o s}, 551
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6. Kakue ToueuHble rpynibsl MOTy4aTcs B pe3yabTaTe J00aBIeHNS IEHTPa HHBEPCHH K:
1)D,, D3, D,, Dg,
2)Cy, C3, Cy, Cg,
3) C2v' C3V7 C4v' C6v D2h’
4)D2q . D3g, Dan

5T,0
7. Hoxazatb, uto Dy = D, -Cq mpu n=2m+1 u Dy, = Dy -Cj mpu n=2m.
8. Hoxasatb, uto Dpg = Dy -Cj mpu n=2m+1.
9. [TpuBectu npuMepsl MOJIEKYI, KOTOpbIE MOTyT obnanats cummerpueit Co,, Cs,, Cyp,
Can, Don, Dan.
K paszoeny 3:

1. Haiitu TtaGuumy HENPUBOAMMBIX MPEICTaBICHUN [UIsI TPYNIBl PaBHOCTOPOHHETO

TPEYroJbHUKA.

3. Pa3j10kuTh BEKTOPHOE MPEJICTABICHUE 110 HEMPUBOAUMBIM 1yisi Tpynn T u O.

4. TloctpouTh TaOJNMIly XapaKTepOB HEMPHUBOIMUMBIX TPEICTABICHUNA U Pa3JIOKUTh
BEKTOPHOE IpeiacTaBleHHe 1o HempuBoaumbiM juid rpynn: Cg,, Do, Dy, Dg, Doy, D3y,
Dag . Ded: Th: Tg» On-

5. lns rpynnsl Cp,, JaHbI MATPUILIBL:

100 0 0 1 010
r(E)=|0 1 o,r(c§)=1 0 o,r(c§)=o 0 1},
0 0 1 010 100
10 0 00 1 010
ro®)=|0 o 1], rof)=/0 1 0 ,r(a$3)){1 0 0
010 10 0 00 1

HOKaSaTB, 4TO OHM JAar0T MPEACTABIICHUC I'PYIIILI C3V , UTO OHO NPpHUBOJAMMO, U PA3JIOKUT €ro Ha

HCIIPUBOJAUMBIC ITPEACTABIICHUA.

K pazoeny 4. Huoueuoyanvroe 3a0anue

s yKka3aHHOM CTPYKTYpBI:

1. IlocTpouth cHMMETpPH30BaHHbIE MOJEKYJApHbIE opOuTanu. B kauecTBe Oa3MCHBIX
(yHKLHUI 1 HAa aTOMaX UCIOJB30Bath S, P — Gpynkuuu (10).

2. Tloctpouth KonedaTebHBIE MOJIBI C TIOMOMIBIO OIIEpaTOpa MPOSKTHPOBAHMUS, TPOBECTH
(akrop-rpymmosoii ananus (10).

3aI[aHI/I$I B HWHIAUBUAYAJIBHOM 3aJldHUMU  BBIIOJHAKOTCA TIO3TAIIHO IO MEpPC HUIYUYCHUA
COOTBCTCTBYIOIIIGIZ TEMbI Ha JICKHUMOHHBIX W MPAKTUUYCCKHUX 3aHATHAX. B ckoOxkax YKa3aH
MaKCHMAaJIbHBIN OalI 3a IMPABUJIBHO BBIIIOJIHCHHOC 3a/1aHHUC.

6.3 MeToanyeckue MaTepuaJIbl, ONpeIessiolue MpPoueaypbl OLeHUBAHUS 3HAHUH,
YMeHH#, HABBIKOB U (MJIN) ONBITA AeSITeJbHOCTH, XapaKTEPU3YOIIHeE ITATbI
(popMupoBanus KoMmneTeH M

CryneHTy mpH caaye TeOpeTHYECKOro MaTepuana U pelieHud WHAUBUIYAIbHOTO 3aJaHHs
HE0OXO0UMO MOKa3aTh CBOK CIIOCOOHOCTH JIEMOHCTPUPOBAThH YIIyOJIeHHbIE 3HaHUS B 001acTu
MaTeMaTHUKd W eCTeCTBEHHBIX HayK. [Ipu crade HMHIUBUAYaTbHOTO 3aJlaHUs HEoO0XO0JIUMO
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pPELINTh TOCTABJICHHbIE HEM 33Jaud W OTBETUTh Ha IOCTaBJIEHHbIE BOMpoOchl. Ecim cryaeHT
MPOMYCTUJ 3aHSATHE, OH MOXET €ro «oTpaboTaTh)» — MPUNUTH C BHIIOJHEHHBIM 3aJaHUEM K
MIPENO/IaBaTeli0 B YaChl HA3HAUYECHHBIX KOHCYJIbTAIUH.

0) Kpumepuu oyeHUBaAHUA KoMnemeHuuil (pe3yibmamos)

OLieHKa «omauyHo» BBICTABISETCS CTYACHTY, KOTOPBIN:

- Tocemiall BCE 3aHATHSA, BO3MOXHBIE TMPOMYCKH IO YBAXHUTEIBHOM NpUYMHE ObUIH
«OTpabOTaHEI» B IOJTHOM 00bEeMe
- BJIaZICET METOJI0JIOTHEN JAaHHON AUCLHUILUIMHBI, 3HACT ONPEICTICHUsS] OCHOBHBIX MTOHATHIA;
- IOJTHO PACKPBIBACT COJIEPIKaHUE TEOPETUYECKUX BOIIPOCOB OMIIeTa
- YMEeT yBs3aThb TEOPHUIO U MPAKTUKY MPHU PELICHUH 3a/1a4 OujeTa;
- BBITIOJTHWJT B ITOJTHOM 00BhEME U TIPABHIILHO HHIUBUIYATbHYIO PaboTy.
OrneHka «xopouio» BBICTABISIETCS CTYIEHTY, KOTOPBIA:
- Cnenain Bce, 9TO TpeOyeTCs IS MOTYUYCHHS OIEHKU «OTIIMYHOY, OJHAKO MPH 3TOM JIOMYCTHII
HE3HAYUTeNIbHbIE HETOUHOCTHU MPH U3JI0KEHUH MaTepHalia, He HCKaXKalolllue CoJiep)KaHUue OTBETa
IO CYILECTBY BOIIpOCA.
Ouenka «ydogremseopumesnbHo» BbICTABISETCS CTYACHTY, KOTOPBIN:
- Tocemall BCE 3aHATHSA, BO3MOXHBIC TMPOMYCKH [0 YBAKHUTEIBHOW TPUYMHE OBUIH
«O0TpabOTaHbI» B IOJTHOM 00beMe
- BJIaJICE€T METOI0JIOTUEN JAaHHOUN AUCIUILUIMHBI, 3HAET OMPEICTICHUSI OCHOBHBIX MTOHSATHUH;
- pacKpbIBaeT COJIEP)KAHUE HE BCEX TEOPETUUYECKUX BOIIPOCOB OuieTa
- HE BCETJla yMEeT yBSI3aTh TCOPHIO U MPAKTUKY TPU PEIICHUH 3a/1a4 OUJIEeTa,
- BBITIOJTHWJT OJIHY M3 JIBYX 3aJla4 B MHAUBHIYaJbHOM paboTe.
OueHka «HeyoosnemeopunenbHoy BbICTABISIETCS CTYAEHTY, KOTOPBIi:
- IMeeT MpoOeTbl B 3HAHUSIX OCHOBHOTO Y4eOHOT0 MaTepHasa Mo JUCIHUILTUHE, HE MOXKET
JIaTh YETKOTO OMPE/ICTICHUSI OCHOBHBIX MTOHSITHUH;
- HEe yMeeT pelaTh 3aJa4d U He MOXKET pa3o0paTbcs B KOHKPETHOW CUTYallUu;
- HE MOXET YCIICITHO MPOJ0JKATh JalIbHElIee 00ydIeHNEe B CBSI3U C HEJOCTATOYHBIM 00BEMOM
3HAHUH.

6) onucanue wiKanbl OUCHUGAHUA

MakcumanbHasi cymMmma 6o, HabupaeMas CTyAE€HTOM 10 JuciurinHe — 112 6amios.

Henocemenue 3ansatuii ouenuBaercs B (-2) 6amwta. [t TMKBUAAUY 33J0TDKEHHOCTEH 110
NPOMYIIEHHBIM 3aHATUSM HEOOXOAWMO TIPUHECTH W II0Ka3aTh 3aKOHCIIEKTHPOBAaHHBIE
(parMeHThI JIEKIMHA U MPAKTHUECKUX 3aHATHH.

ITocertenne 3auaTuii oneHuBaercs B 2 Oauta. UToro MaxcuManbHBIN Oalul 3a IIOCEIIEHUE
aexiuii — 18, 3a moceneHre NpakTHYECKUX 3aHATUi — 18.

PaboTta Ha mMpakTHYECKOM 3aHSATHH Y JTOCKH OIICHMBAeTCs B 2 0ajuia, caMOCTOSITEIbHAs
paboTa Ha MecTe MakCUMaJbHO B 2 6ajuia (¢ 00s3aTebHBIM MOKa30M pelIeHHbIX 3a1a4). MiTtoro
MaKCHMaJbHBIN Oal1 3a paboTy Ha MPAKTUUECKUX 3aHATUAX — 36 OasioB.

MakcumanabHOe KOJMYECTBO OallJIOB, KOTOPOE CTYAEHT MOXET IOJIyYUTh 32 BBINOJIHEHHUE
MHAMBHUAYaJIbHOTO 3a1aHus — 20 6auios.

Ha sk3aMeHe CTyAeHTy mpeisiaraercst OJUH TEOPETUYECKUH BOIPOC U3 MPOU3BOJBHBIX
pa3zienoB, a Takke oAHa 3agada. [IomHBIM M NpaBWIIBHBIM OTBET HA KaXIbId M3 BOIPOCOB
oueHuBaercs B 10 OaoB, B pe3yibTaTe 3a 9K3aMEH CTYAEHT MMEeT BO3MOXKHOCTh Habpath 20
6amnoB. Kpome Toro, Heo6X0AMMO MMETh 3apaHee pEeIIeHHOE WHIWBU]yaJbHOE 3aJlaHue, IS
3aIIUTHl KOTOPOTO HEOOXOIMMO OTBETUTH HA MOCTABJICHHBIE MTPETI01aBaTeNIEM BOIIPOCHI.

B 3aBucHMMOCTH OT CyMMapHOT0 KOJIM4YecTBa HAOpaHHBIX OAJJIOB CTYIEHTY BBICTABIISIOTCS
CJICAYIOIINE UTOTOBBIC OIICHKU:
94-112 6aniIoB — «OTIUYHO,
76-93 GaIoB — «XOPOIIOY;
58-75 6amI0B — «y1OBJIETBOPUTEIHHOY;
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0-57 Ganna — «HEyJOBIECTBOPUTEIHHO.

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIMOHHOE O0ecTeyeHue JUCHMIITTHHBI

@) OCHOGHaA Tumepamypa:

1. Teopus ¢usnueckux U (PUIUKO-XUMHUUYECKUX CBOMCTB CIOXKHBIX KPHUCTAUIMYECKUX
COCIMHEHUN C pa3IMYHbIM THUNOM XuMudeckoi cBsizum [Tekcr] / [mom o6m. pex. A. C.
[Torumaguoro [u np.]] ; KemepoBckuii roc. yH-T. - Kemepono : [6. u.], 2012. - 399 c.

2. Teopust ¢usndyeckux U (U3UKO-XUMHUYECKUX CBOWCTB CIIOXKHBIX KPUCTAJUIMYECKHX
COCIMHCHUH C pa3JIMYHBIM THIIOM XHMH4YecKoW cBsi3u [Tekct] / [moxm ob6m. pen. A. C.
[ToraBuoro [u nap.]] ; KemepoBckuit roc. yu-t. - KemepoBo : [0. u.], 2012. - 399 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=44378

0) 00onoHuUmeIbHan 1umepamypa:

3. Bsenmenue B Teopuio cummerpuu: yudeO.-meroa. mocodbue / 'OY BIIO «KemepoBckuii
rocynapctBeHHbld yHuBepcuTeT»; cocT. FO.H. XKypasnes, H.I'. KpaBuenko. — KemepoBo:
KysbaccBy3uzgar, 2008. — 96 c.

4. Jlannay, JleB JlaBunoBuu. Teopernueckas ¢usuka. B 10 1. [Tekcr] : yueO. mocoOue st
By3oB. T. 3. KBanroBas mexanuka. HepenstuBucrckas teopus / JI. JI. Jlanmay, E. M.
JIudmu. - 5-e uzn., crep. - M. : DUSMATIIUT, 2004. - 800 c.

5. ®nappu P. I'pynnsl cummerpuu. Teopus u xumudeckoe npusoxenue. — M.: Mup, 1983. —
400 c.

6. Dmmot k., Jo6ep I1. Cummerpus B pusuke. — M.: Mup, 1983 1. - T 1, 2.

7. CrenanoB H.®. KBanToBas MexaHuka 1 kBantoBast xumus. — M.: Mup, 2001. — 519 c.

8. Metoapl Teopum Tpynn B (HU3MKE TBepaoro Tena: ydebOHoe mocobue / 'OY BIIO
«KemepoBckuil rocyaapcTBeHHblii yHuBepcuter»; coct. 0. H. Xypasnes — Kemeposo:
KemepoBckuii rocymapcTBeHnblii yHuBepcuter, 1992. — 48 c. (maxomurcs Ha Kadenpe

TEOPETHYCCKOM (PUUKH)

8. [lepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKAINOHHOI ceTn «HTEepHeT»
(nanee - ceTb «AHTEpHET»), HEOOXOAUMBIX /IJIsI OCBOECHU S JUCHUIJIMHBI (MOIYJIS)

1. Hexommepueckoe CcBOOOJHO pacmpoCTpaHsieMOe TIPOrpaMMHOE OOecHeyeHue -
nporpamMma sl BH3yalM3alMd  MOJIeKyl W kimactepoB  Avogadro  1.0.3 -
(http://avogadro.openmolecules.net ) (mata mocneanero oopamienus: 27.01.15).

2.  Hexommepueckoe CBOOOJHO pachmpoCTpaHseMOe TNpOorpaMMHOE OOeclieueHue -
nporpamMma Ul BU3yalM3allik  KojcOaHWi aTOMOB B  MOJEKYlIaXx M Kiactepax
(http://www.scl.ameslab.gov/MacMolPIt/) (nata nocneanero odpamenus: 27.01.15).

9. Meroauyeckue yKazaHusi JAJsl 00y4aOLIUXCS MO0 OCBOEHUIO TUCIUTLIUHBI

K coBpemeHHOMY cnenMaancTy OOIIECTBO MPEIbSBISAET JAOCTATOYHO LIMPOKHM MepeyeHb
TpeOOBaHUI, CpeAM KOTOPbIX HEMAJOBAKHOE 3HAUEHHWE HMEET HaJU4Khe Yy BBITYCKHUKOB
OTIpPENIeIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHUS U3 PA3IHUUHBIX
HMCTOYHUKOB, CHUCTEMAaTHU3MpPOBaTh MOJYYEHHYI0 HMH(OpMalMIO, /1aBaTh OIEHKY KOHKPETHOMN
curyauuud. ®opMupoBaHHe TAaKOTO YMEHHS MPOUCXOJUT B TEUEHHE BCEro Mepuojia 00ydeHus
yepe3 Yy4yacTHE€ CTYJEHTOB B TMPAKTUYECKUX 3aHATHUSAX, BBINOJIHEHHE KOHTPOJBHBIX H
UH/IMBUYAJIbHBIX 3aJlaHW, HallMCaHWE KYPCOBBIX M BBIMYCKHBIX KBaIM(PUKALMOHHBIX PadoT.
[Ipu sTOM camocrosTenbHas paboOTa CTYIEHTOB HIPAET PEIIAIOLIYI0 pPOJIb B XOJAE BCEro
y4eOHOro nporecca.

9.1. CoBerbl N0 IUIAHMPOBAHWUI) W OPraHU3aNMN BpPEeMeHHU, HEOOXOAMMOro [Jisi
HU3y4eHUs JUCHHUILINHBI.
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Pexomenayercs ciieqyromuM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOIUMOE I U3y4eHUs
JTHUCIUATUIMHEL

e I3y4yeHne KOHCIIEKTA JICKIIUU B TOT K€ JeHb mocie Jekiuu — 10-15 MunyT.

e II3ydeHne KOHCIIEKTA 3a JICHb Mepe;] clieayromiei gekiuen — 15-20 MunyT.

e lI3ydeHne TEOPETHYECKOTO MaTrepuaia Mo y4eOHMKY W KoHcmekty — 1-1,5 waca B
HENEIIO.

e [loaroroBka k npakruyeckomy 3ansaturo — 1-1,5 ygaca.

e Bcero B Hepelro — 0k0J10 2,5-3 yaca.

9.2. OnucaHue TMOCJEeI0BATEJILHOCTH JeHCTBHH CTyleHTa («cHeHApUii H3y4yeHUsl
AUCUUILTUHBI).

JUid noHMMaHUs MaTepuajla M KAayeCTBEHHOIO €ro YCBOEHHUS PEKOMEHAYeTCs Takas
IIOCJIEIOBATEIbHOCTD JICUCTBUM:

1. Ilocne mpocnymMBaHMs JEKIMM U OKOHYAHUs Y4EOHBIX 3aHATHH, IPU MOJIrOTOBKE K
3aHATUSAM CIIEAYIOUIETO JHS HYXHO CHadaja HOpPOCMOTpeTh M OOAyMmMaTrbh TEKCT JIEKIHH,
IPOCITyIIaHHOM CeroiHs, pa3oopaTh pacCMOTPEHHBIE IPUMEDPHI.

2. Ilpu mMOATOTOBKE K JIGKIIMU CIIEIYIOIIETO THS HYKHO MPOCMOTPETHh TEKCT MPEabIayIIeH
JEKIMH, TIOAYyMaTh O TOM, KaKkas MOKET ObITh TeMa CIeAYIOIIEH JIEKLIUH.

3. B TeueHue Henenu BbIOpaTh BpeMs Uid pabOThl C JUTEPATypoOMl 10 MaTeMaTH4eCcKOu
SKOHOMHKE B OMOIMOTEKE U AJIs peIIeHus 3a/1a4.

4. ITpu mOArOTOBKE K MPAKTUYECKUM 3aHSATHUSIM IMOBTOPUTH OCHOBHBIE MTOHATHS U (POPMYIIBI
O TeMe JIOMAalIHEro 3aJaHMs, W3Yy4yuTb NpuUMephl. Pemias ynpaxkHeHHe WM 3ajady,
NpeBapUTENIFHO TOHATH, KaKOH TEOpPEeTHYECKHid Marepuaj HYKHO HCIOJb30BaTh. HameTrnTh
IUIaH pelIeHus, MoNnpoOOBaTh Ha €ro OCHOBE PEUIUTH 1-2 aHANIOrMYHbIE 3a/1auu.

9.3. PekoMeHjanuu MO0 WCHOJb30BAHUIO MATEPHATIOB Y4eOHO-METOAUYECKOTO
KOMILJIeKcA.

Pexomenyercst HCIonb30BaTh METOAMYECKHE YKa3aHHs U MaTepuaibl Mo Kypcy «Teopust
CUMMETPUU B (U3MKE», TEKCT JIEKUMH, a TaKkKe 3JIEKTPOHHbIE IOCOOMs, MMEIIIUecs Ha
(daKkyJIbTETCKOM CEpBEpE.

9.4. PexoMeHIallMH N0 padoTe ¢ JINTEPaTypO.

Teoperudecknii MaTepran Kypca CTaHOBHTCSI OoJiee TIOHSATHBIM, KOT/Ia JOMOJHUTEIBHO K
NOPOCIYIIMBAHUIO JIEKIMH H3Yy4aloTCs M KHUTH 10 Teopuu rpymm. Jluteparypy mo Kypcy
JKelnarenbHO u3y4yaTh B Oubnuoteke. [loyne3HO HCmonb30BaTh HECKOJIBKO Y4YEOHMKOB, OJIHAKO
Jer4e OCBOUTH KypC, IMPUIEPKUBAACH OJHOrO yueOHMKA U KOHCIIEKTa. PekoMeHayercs, KpoMe
«3ay4HMBaHUs» MaTepualia, JOOUTHCS TOHUMAHUS U3y9aeMON TeMbI JUCIUIUINHBL. C 3TOH 1eNbI0
10CJI€ MPOYTEHUSI OUEPETHON IJIaBbl JKENATENbHO BBIITOJHUTH HECKOIBKO MPOCTHIX YIPaKHEHHH
Ha COOTBETCTBYIOLIyI0 TeMmy. Kpome TOro, oueHb IOJ€3HO MBICIEHHO 33JaTh cebe u
HOMpoOOBaTh OTBETUTH HA CIEAYIOIIME BOIIPOCH: O YEM 3Ta IjaBa, Kakie HOBbIE MMOHATUS B HEH
BBE/ICHBI, KAKOB MX CMBICII, JIJISl YETO CIYXaT U KaKUMH CBOWCTBAMH OOJIaJar0T MCIOIb3yEeMbIe
3/1eCh MaTeMaTHYECKUE MOJIEIH.

9.5. CoBeTbl 110 NOATOTOBKE K IK3aMeHY.

JIOMOMTHUTENBHO K H3YYEHUIO KOHCIEKTOB JIEKIMH HEOO0XOAWMO  T0JIb30BaThCS
y4eOHHUKAaMU TI0 TEOpUH Tpymi. BMecTo «3aydunBaHus» MaTtepruaia BaXXKHO JOOUTHCS TOHUMAHHS
U3y4aeMbIX T€M JUCHUILTUHBL. [Ipu MOAroTOBKE K AK3aMeHY HYHO OCBOUTH TEOPHIO: pa3o0paTh
OTIpeNIeNIeHUs] BCEX IOHATHH, PacCMOTPETh MPUMEPHI U CaMOCTOSTEIHBHO PEIINTh HECKOJBKO
TUIOBBIX 3aJa4 U3 KaXJIod Tembl. Ilpu pemennn 3amad Bcerna He0OXOAMMO KOMMEHTHPOBATH
CBOM JICWCTBUS M HE 3a0bIBATh O COJIEPKATEIHHON HHTEPIIPETAIIH.

9.6. Yka3aHus N0 BbINOJHEHUIO JOMAIIHUX U HHAUBHAYAJIbHBIX 32/ 1aHUIH.

[lpr BBITOTHEHWHM AOMAITHUX ¥ WHAMBHIYATbHBIX 3aJaHUN HEOOXOIMMO CHavaja
OpOYMTaTh TEOPUI0 W U3YYUTh INPUMEpHl MO KaxaoW Teme. Pemias KOHKpeTHyro 3aaauy,
IpeBapUTeNbHO ClelyeT IOHATh, 4To Tpebyercs oT Bac B nanHOM ciydae, Kakoi
TEOPETUYECKUI MaTephall Hy’KHO MCIOJIb30BaTh, HAMETHTH OOLIYyI0 cxeMmy perieHus. Eciu Bor
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peliany 3a1aqy «Immo oopasiy» pacCMOTPEHHOTO Ha ayJIMTOPHOM 3aHSITHH WIH B METOIMYECKOM
MmocoOUM TpPUMEPA, TO KEJIATEITBHO TMOCJE 3TOr0 00yMaTh MPOIECC PEIICHUs M MOmpoOoBaTh
PELIUTh aHAIOTUYHYIO 33/1a4y CAMOCTOSTEIHHO.

10. ITepeyenb nHGOPMANMOHHBIX TEXHOJIOTHH, MCI0JIb3YyeMbIX MPH OCYIIECTBIEHUHU
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCUHUIIMHE, BKJIKYasi epedyeHb NPOrPaMMHOI0
obecrnieyeHusi 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Jlekuuu ¢ NPUMEHEHUEM MYJIbTUMEIUUHBIX MaTePUAIOB, MyJIbTUMEIUUHAS Ay IUTOPHS;
2. KoMnbIOTEpHBIN KJIacC ¢ BO3MOYKHOCTBIO TTOKIIFOYeHHS K ceTh "MHTepHeT" miis nocTyma
K pecypcam I1.8.

TexHonoruu, ucnoab3yemble NPy aKTUBHON M UHTEPAKTUBHOM (hopmax oOyueHUs

Heumurtanmonnsie murtanmnonnrie

AxTuBHBIE (IPOOIEMHBIC) JICKIH U
CEeMMHApbI

Ketic-texnomornn

Temarnueckast IUCKYCCHS

AHaIN3 KOHKPETHBIX CUTYyalul
(npecc-KoH(epeHIIHH )

Mosrosas araka I'pyninoBoii TpeHUHT

[Ipe3enTanus

11. Onucanne MaTepuAJIbHO-TEXHUYECKOI 0a3bl, HEO0OXOAMMOI IJIA OCYILIECTBJIEHUSA
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHUILIHHE

[Ipy oOCBOEHMM JUCUUIUIMHBI HEOOXOJUMBI Yy4eOHBIE AayAUTOPUM [UIsl TPOBEIACHHUS
JEKIMOHHBIX M TMPAKTHYECKUX 3aHIATHH, MYJIbTUMEIUHHOE O00OpYyJIOBaHUE, MPOTrpaMMHOE
oOecrnievueHue i1 KOMIBIOTEPHBIX MPE3CHTAlUH, TIOCTYI CTYACHTOB K KOMITBIOTEPY C BBIXOJIOM B
Nurtepner.

12. Unble cBeleHUS M MaTePHUAJIbI

Hean ocBoenuss nucuumiauHbl. lensmu ocBoeHus aucuuiuiMebl «Teopuss cuMMeTpuu B
¢u3uke» SABIAOTCS (OPMHUPOBAHUE COBPEMEHHBIX TMPEJICTABIEHUH O CBSI3M CHMMETPUHU
(bu3NYECKUX CUCTEM (aTOMOB, MOJIEKYJ) € UX (PU3NUECKHUMH CBONCTBAMHU.

12.1. OcobennocTu peajun3danuu JUCHUIIIMHBI 1IJII HHBAJIMA0B U JIHII €
OrpaHUYCeHHBIMHA BO3MOKHOCTAMH 3/I0POBbHA

Opranu3alnoOHHO-TIEArOTHYECKOE CONPOBOXAEHUE cTyaeHTa ¢ OB3 HampasneHo Ha
KOHTPOJIb OCBOEHHUSI 00pa30BaTEIbHOM IMPOTrPaMMbl B COOTBETCTBMM C TpaUKOM Y4eOHOTro
npolecca M TUMOBBIM MM WHIUMBUAYaJbHBIM y4YeOHBIM IUJIAHOM M BKIIIOYaeT B ce0s, Mpu
HEOOXOJUMOCTH, KOHTPOJb 3a TOCEHIAeMOCTBhIO 3aHSATHH, TMOMOIIb B OpraHU3alUuU
CaMOCTOSITENIbHOW paboThl, OpraHU3alMI0 HHIUBUIYAJIbHBIX KOHCYJIbTALMH, KOHTPOJIb I10
pe3ysibTaTaM TeKYLIEro KOHTPOJIS YCIIEeBaeMOCTH, IPOMEKYTOUHOM aTTeCTalllu.

Jia crypentoB ¢ OB3 mo ciyxy npenycMaTpuBaeTcsi NPUMEHEHHE CYpPAOTEXHMUECKUX
CPEICTB, TAKUX KaK, TEXHUKH JUIsl YCUJICHUS 3BYKa, BUIACOTEXHUKH, MYIbTUMEAUMHON TEXHUKHU
U JPYrUX CPeICTB NepeAaayd MHPOpPMALUU B JOCTYMHBIX (hopMax JUIs JIUI C HapyIICHUSIMH
ciyxa.

s ctynentoB ¢ OB3 no 3peHuio npeaycMaTpuBaeTcs NPUMEHEHHE TEXHUUECKUX CPEJICTB
YCWJIEHUSI OCTaTOYHOI'O 3PEHMs, B TOM 4MCIE, CHEIUAIbHBIE BO3MOXXHOCTH OIEpALlMOHHBIX
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cucTeM (IIEKTPOHHBIE TYIbI, BUJCOYBEIHMUUTENN), BO3MOKHOCTh MACIITAOMPOBAHUS TEKCTA U
JIpyrue cpenctBa mepenadn WHGOpMAIMKM B JOCTYMHBIX (GOpMax Ulsl JHUI ¢ HapyIICHHSIMA
3peHHUsL.

Jlist CTYACHTOB C HAPYUICHUSMH OIOPHO-IBUTATENLHOW (DYHKIMH IpeIyCcMaTpUBaCTCS
NPUMEHEHHE KOMIBIOTEPHONH TEXHUKH C COOTBETCTBYIOIIMM IPOIPAMMHBIM OO€CTedeHneM
(BUpTYaJIbHBIC JTa0OpPATOPHBIC MPAKTUKYMBI, MYJIbTHMEHIHbBIC YU€OHBIC KOMIUICKCHI, TECTHI IS
CaMONPOBEPKH U KOHTPOJIS), @ TaKKe, CHEIHAJIbHBIE BO3MOXKHOCTH ONEPAIOHHBIX CHCTEM,
TaKWX, KaK SKpaHHAas KJIaBUATYypPa, M aJbTEPHATUBHBIC YCTPOMCTBA BBOIa HHPOPMAIIUH.

B o6pazoBarensHOoM mporecce ais aun ¢ OB3 BO3MOXKHO HCIONIB30BaHHE PA3THUHBIX
dbopm opranmzanuu on-line u off-line 3anaTnii (BeOMHAPHI, BUPTYyaIbHBIC JEKIIMH, 00CYXICHUE
BOIPOCOB OCBOGHHUS JUCIMIUIMHBI B pPaMKax BHJEOCBSA3HM, YaTOB, (OPYMOB), UYTO MdAeT
BO3MOXXHOCTh ~WHJMBHIYAIHM3allMd TPACKTOPUM OOYYCHHUS TaKUX KATETOPHH TpakIaH
(MHOMBHTya H3alMs COACP)KAaHUS, METOJIOB, TeMa y4eOHOW [esATeNbHOCTH, BHECEHUS, NpHU
HEOOXOMUMOCTH, TpeOyeMbIX  KOPPEKTHPOBOK B  JIEATEIBHOCTh  OOyd4aromerocss U
npenojanareiis). DIJEKTPOHHOE OOy4YeHHe, AMCTAaHIMOHHBIE OOpa3oBaTEIbHbIE TEXHOJIOTUHU
MO3BOJISAIOT dPPEKTHBHO obecreuynBaTh KOMMYyHHKanuu crynenra ¢ OB3 He Tombpko
npernoiaBaTeseM, Ho U ¢ APYTUMH 00yUJalONIMMUCS B TIPOLIECCE MTO3HABATEIBHOMN e TEITLHOCTH.

Tak kak mnpenojaBaHue JAHHOW JUCHUIUTMHBI OCYIICCTBISICTCS B MYJIBTUMEIUWHON
ayJIUTOpUH, HEOOXOIUMBIH HA0Op TEXHHUYECKUX CPEACTB sl paboTsl co crynaeHtamu ¢ OB3
UMeeTcsl.

ABTOp: K.¢.-M.H, H0o1eHT Kadeapsl TeopeTndeckoit ¢pusuku Kpapuenko H. I'.
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