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Mporpammy oncumnnvHbl paspaboTan(a)(n) npodoeccop, a.H. (npodeccop) AmmHos J1.K. Kadgeapa
TeopeTuydeckomn gomankn OtTaeneHne omsnkn , Linar. Aminov@kpfu.ru ; accmucteHT, K.H. Kyty3os A.C.
Kadbenpa teopetnyeckon comnamkmn OTaeneHmne cdomaukm , Alexander.Kutuzov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto 0CBOEHNS ANCUMNAMHDI SIBNSIETCS NOMyYeHne AOCTaTOYHOro KONmMyecTsa 3HaHW U HaBbIKOB
L5 NPaKTUYEeCKOro MCNonb30BaHMs TEOPUN rpynn B conandeckmx 3anadax. Cxema npakTmyeckoro
MCMONb30BaHNS TEOPMU FPYNN B OM3NYECKUX 3aaa4ax 06bIYHO BbIMNS AT cneayowmm o6pasom:
onvcaHne CMMMETPUM PU3NYECKO CUCTEMBI, COCTaBNIEHNE NPUBOANMOrO NPeaCcTaBNeHNs Ha
MHOXECTBE COCTOSIHWIA CUCTEMbI, PA3N0XEHNE ero Ha HEMPUBOAMMbIE COCTaBNSAIOWMNE U BbIYUCTIEHNE
MaTPUYHbIX 3N1IEMEHTOB OMNEpPaTOPOB HA COCTOSIHMSAX, OTHOCSLUMXCSA K HEMPUBOANMBIM
npeacTaBneHnsiM rpynnbl cuMMeTpun. MNMpeanaraemblii Kypc, MOMUMO OCHOB abCTpakTHOM Teopum
rpynn 1 ux NpeacTaBneHniA, BKIOYAET CBEAEHUS O TOYEYHbIX Fpynnax CMMMETpUM 1 rpynne
BpalleHuiA, HeobXxoaNMblE AN ONMCaHNS CNEKTPOB CBOOOAHbIX aTOMOB M MONIEKY/, & TaKXe
MPUMECHBIX LIEHTPOB B KpUcTannax.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

[aHHas yuebHas aucumnnmnHa BkntodeHa B pasaen " M1.B.3 ObweHay4HbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 011200.68 dursnka n 0THOCUTCS K BapuaTtneHoi YyacTtn. OceanBaeTcs
Ha 1 Kypce, 1 cemecTp.

Lns OCBOEHWUS ANCUUMNANHBI HEOOXOANMBI 3HAHWUS AUCUMUNNH: aHANUTUYECKAsl TEOMETPUS 1
NVHelHas anrebpa, MaTemMaTn4eckuin aHanns, ouddepeHumnanbHble ypaBHEHNS, KBAaHTOBAS
MexaHuKa.

JncumnnuHbl, 4N KOTOPbIX OCBOEHNE AAHHOW ANCLMNAUHBI HEOOXOAMMO Kak NpeaecTByoLee:
TEopWs ONTUYECKMX CNEKTPOB 1 cnekTpoB SIP, Teopums konebaHuii monekyn.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMoir KoMneTeHLUN
K-1
(Oo6me|<yanypr|e CMOCOOHOCTb NEMOHCTPUPOBATL YrinybneHHble 3HaHUS B
KOMNETEHLIN) obnacT mateMaTukn U eCTECTBEHHbIX Hayk;
AK-1 cnocobHoCTb CBOBOAHO BnaaeTb oyHAaAMEHTaNbHbIMU
M1 OM3NKN, HEOOXOONMBbIMU ONS PEeLEHUS
(NMpodpeccmoHanbHble pasnenamy dusmky, Heobxon AN pelle o
KOMMETEHLNN) Hay4HO-1CCneloBaTeNbCKIX 3aaad (B COOTBETCTBUN CO CBOEM
MarncTepckon Nporpammon);
MK-2 CMOCOBHOCTb MCMNONb30BaTb 3HAHUS COBPEMEHHbIX MPobeM
(npodhbeccmoHanbHble OV3UKKN, HOBEMLINX OOCTUXEHUNA (PUIMKN B CBOEW
KOMneTeHuunn) Hay4YHO-UCCnenoBaTenbCkom OedTeNbHOCTH;
cnocobHOCTb MCnonb3oBaTb cBOOOAHOE BnaaeHme
AK-5 NPOdECCMOHANBHO- NPOMOUANPOBAHHBIMK 3HAHMAMK B 06nacTu
NH MaUWOHHBIX TEXHONOM A, COBPEMEHHBIX KOMMbIOTEPHbIX
(npodbeccmoHanbHble cpopmaL1o exronoriv, cospeme OMMbIOTEP
KOMMETEHLIN) ceTen, NporpaMMHbIX NPOOYKTOB U pecypcoB VIHTepHeT ans
peleHns 3a8a4 npogpeccnoHanbHoOM 4eaTenbHOCTU, B TOM
YyMncne Haxo4sawWmnxcs 3a npegenamm NPogUIbLHON NOArOTOBKY;
MK-6 Hay4YHO-MHHOBALMOHHAS [eATeNbHOCTb: CNOCOBHOCTb CBOHOAHO
Bnanetb namun puankm, HeobxoaMMbIMN NS peWweHns
(npodhbeccmoHanbHble aneTs pasnenamit ousmki, Heobxon AnA pewe
KOMMETEH M) Hay4YHO-MHHOBALMOHHbIX 3a4a4 (B COOTBETCTBUMN C Npocpunem
NOArOTOBKN);
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-7 crnocobHocTb cBOOOAHO BNafeTb NPOodeCcCoHanbHbIMU
(npodheccunoHanbHble 3HaHMSaMN ONa aHanua3a u CUHTe3a PM3nyYeckom NHgopmaunm
KOMMeTeHuunm) (B COOTBETCTBUM C NPOCOUNEM NOOTOTOBKN).

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TEPMUHONOINIO TEOPWUU FPpynn, rpynnbl CUMMETPUN PU3NYECKUX CUCTEM, MPUNOXEHNA TEOPUN rpynn
B (pu3suke.

2. IONXeH yMeTb:

OPWEHTNPOBATLCS B NMPUNOXEHUSX TEOPUN FPYNM, COCTABNAATb TAONMLbI YMHOXEHUS Tpynn,
nonb30BaTbCs TabnMLUaMmn xapakTepoB A5 Pa3/ioXeHNs NPeacTaBNeHNiA rpynn Ha HENPUBOAMMbIE
cocTasnsawowme.

3. 0OMXeH BnageTb:

NpPakTUYECKUMN HaBblkaMn MCMNONb30BaHNS TEOPUKN rpynn 1 e€ NpeacTaBneHnii, HaBblikaMy Pac4eToB
C MOMOLLbIO TeopUM rpynmn.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K JanbHerweMy obyyeHuto.

4. CTpyKkTypa U cogepXxaHue OUCLUMNUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBnseT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCUMMINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs fOMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcCUMNIMHE/ MOAYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yacobl
ayauTopHOM paborThbl,

Paspen
Henens MX TPy AOEMKOCTb Tekywme cpopmMbl
N D‘"Knlg"';;,'}r"'"b'/ CemMecTPlemectpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA pabortbl
YCTHbI ONpocC
MallH

Tema 1. OcHOBHblEe gguaaHm:e
1.|noHATMA Teopun rpynn. 1 1-3 6 2 0 KOHTPONbHAS

[MpymMepsb! rpynn. pabota
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
YCTHbI Onpoc
JomallHee
o [Tema 2. JinHeiHble 1 4-7 6 5 0 3apaHve
‘InpencrtaeneHns rpynn. KOHTpONbHas
paboTta
YCTHbI ONpocC
nomMallHee
3 Tema 3. vaynna 1 8-12 6 y 0 3apjaHue
‘|BpaweHunn. KOHTpPO/bHas
paboTta
YCTHbI Onpoc
Tema 4. Hekotopble nomatuiHee
4 gomanyeckune 1 13-15 6 1 0 3anaHve
‘InpunoxeHns Teopun KOHTpONbHas
rpynn. paboTta
Tema 5. BoinonHeHune AVCLMEHHAS
WHOMBMAOYaNbHOIO )
. CEeMeCcTpOoBOIro 3agaHuns 1 1-15 0 0 0 paGota
no temam 1 n 2.
Tema 6. BoinonHeHue AYCLMEHHAS
6./ HANIBNAYATIBHOTO 1 | 115 | 0 0 0 pabota
‘lceMecTpoBOro 3agaHus
no Teme 3.
Tema 7. BbinonHeHune AVCLMEHHAS
WHONBMAYaNbHOIO )
/. CEeMeCTpOoBOIro 3agaHuns 1 1=15 . 0 . paGota
no Teme 4.
Tema . NTorosas 1 0 0 0 3ayer
" |doopma KoOHTpONSA
Ntoro 24 6 0

4.2 CopepxaHvue JUCLUNMUHDI
Tema 1. OcHOBHble NOHATUA Teopuu rpynn. NMpumepsl rpynn.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

["'pynnoeble akcnombl. KomMyTatusHble rpynnbl. [logrpynnbl. KOHeYHbIe U HeNpepbIBHbIE rPyNMbl.
[MepecTtaHoBKW, UKUKNbI, TpaHCNO3nuMK. Linknnyeckme rpynnol. Mopsnok anemeHTa rpynmbi.
CucTeMbl 06pasytowmx 1 onpenensiowme cootTHoweHns. CMexHble knaccol No noarpynne. Teopema
Narpanxa. Knaccbl conpsixeHHbIx anemeHToB. VIHBapraHTHble noarpynnbl. [pocTbie rpynnbi.
dakTop-rpynna. Isomopguam n romomopgounam rpynn. OCHOBHaa TeopemMa 0 roMoMopcn3me.
MpsiMmoe npounsseneHue rpynn. Tabnmua yMHOXEHNS KOHeYHO rpynnbl. Teopema Kann. ToveuHble
rpynnbl cummeTpun: Cn, Dn, Cnh, Cnv, Dnh, Dnd, T, O, Td, Oh.

npakTudeckoe 3aHsitne (2 yaca(os)):

3apaym no gaHHom Teme npueeneHbl B [punoxeHnn 1, nevyaTHbln 9K3EMMNNAP KOTOPOro SBNseTcs
LOMONTHEHNEM HACTOSLWEN NPOorpamMmbl. INEKTPOHHas Bepcus MNpunoxeHns 1 xpaHutcs Ha caiTte
K®Y u poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

Tema 2. JIuHenHble npeancrasneHus rpynn.

KETPOHHBH

A it
BEPCHTET
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Onpenenexve npencrasneHnin. PaamepHocTb NpeacTaBneHnin. IKBUBANEHTHbIE, YHUTAPHbIE,
npuBoAUMbIE N HENPUBOLAMMbIE NpeacTasneHms. Matpuubl NPUBOANUMbIX NMPELACTaBNEHNIA.
PasnoxeHre NpMBOANMbIX YHUTAPHbIX MPeACTaBneHNn. YHUTapHOCTb NPeacTaBneHNn KOHEYHbIX
rpynn. Jlemmbl LWLypa. CooTHOWEHMS OpTOroHanbHOCTN MaTpUYHbIX anemMeHToB HI. XapakTtep
npencrtasneHns. CooTHOWEHUSA opToroHanbHoCcTK xapakTtepos HI. PerynapHoe npenctasneHve
KOHEeYHOM rpynnbl 1 ero pasnoxeHue rno HI. KomnnekcHo-conpsaxeHHble npeactasneHns. MNpsmoe
npousseneHne NMHERHbIX MPOCTPaHCTB, NMMHENHbLIX OnepaTtopos 1 Matpul. [psMoe nponsseneHve
npencrtasneHun rpynnol. Meton Bete BbluncneHuns xapaktepos HI koHeuHbIx rpynmn. [NpoekTnBHble
onepatopbl. KaHoOHUYeckne 6a3uncbl B NPOCTPAHCTBAX, HA KOTOPbIX OCYWECTBNATCA NPUBOANMbIE
npencrasneHus.

npakTudeckoe 3aHsitne (2 yaca(os)):

3apaym no gaHHo! Teme npueeneHbl B [punoxeHnn 1, nevaTHbld 9K3EMMNNAP KOTOPOro SBNSeTcs
LOMONHEHNEM HACTOSLWEN NPOrpamMmbl. INEKTPOHHas Bepcus MNpunoxeHns 1 xpaHutcs Ha cariTte
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

Tema 3. N'pynna BpaLueHUN.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

["pynna BpaleHnii B TPEXMEPHOM NPOCTPaHCTBE (opToroHanbHas rpynna O3+). PaznuyHble
napameTpusaumm rpynnbl. HenpepbiBHbIE MPeaCTaBNEHUS TPyNMbl BPaWeHWIA.
WHpuHuTe3aumansbHble onepartopbl HI, nx ceoncTtea. MaTtpuubl MHPUHUTE3UMANbHBIX ONepaTopos B
KaHOHMYeckoM basuce. MpencraBneHus Ha cgpepmnyecknx oyHkumusx. [1By3HauyHble NpeacTaBneHusl.
flomomopdomam rpynnbl SU2 Ha rpynny O3+. Ceasb HIT oByMepHON yHUTAPHOW rpynnbl U rpynnbl
BpaweHuii. MpownssenerHns HIT rpynnbl BpaweHuin. CnoxeHne MoOMeHTOB. PasnoxeHne
npouaseneHns aeyx HI. TeH30pHbIe 1 CNMHOPHbIE NpeacTaBneHns. CnMHOpPbI, paHr CMMHOPOB.
CvIMMeTpuYHbIe cnUHOPLI. [peacTaBneHne rpynnbl BpaweHnii Ha CUMMETPUYHBIX CNIMHOPAX.
MaTtpuubl HIM rpynnel BpaweHnii (0606wweHHble cgpepuyeckne goyHkumm). KoadogomumeH sl
Knebwa-opaooHa ons rpynnsl BpaweHuidi. CBA3b KOMNNEKCHO-conpsixeHHbix HI. MoHaTre o
3j-cumBonax. Teopema BurHepa-OkkapTa. lNonHasa optoroHansHasg rpynna O3. [1BoiHbIE TOYEYHble
rpynnbl U ABY3HA4YHblEe MPEACTaBNIEHNS TOYEYHbIX rpynm.

npaktnyeckoe 3aHsitne (1 yaca(os)):

3anayv no gaHHon Teme npveeneHbl B [MprnoxeHnn 1, nevaTHbI SK3eMnnsp KOTOPOro siBnseTcs
LOMOMHEHNEM HACTOSLWEN NPOorpaMmbl. INEKTPOHHAS Bepcus MNpunoxeHns 1 xpaHntcs Ha cante
K®Y n noctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

Tema 4. HekoTopblie chnsnyeckue npunoxeHUs Teopum rpynn.
NeKunoHHoe 3aHsiTne (6 4yaca(os)):

"pynna cMmMMeTpun KBAHTOBOMEXAHUYECKOM cucTeMbl. Knaccudprkauns ypoBHER SHEPrnm un
CTaUMOHapPHbIX COCTOSIHWNIA KBAHTOBOMeXaHM4Yeckol cuctembl no HIM rpynnbl cummeTpun.
PaclenneHne ypoBHen sHEPTrN MPU HANIOXEHNM BO3MYLLEHMS, MOHMXAIOWEro CUMMETPUIO
cucTteMbl. HopmanbHble konebaHus monekyn. MonekynsipHole opbutany CUMMETPUYHBIX MONEKYIT.

npakTudeckoe 3aHsitne (1 yaca(os)):

3agayv no gaHHon Teme npueeneHbl B MNprnoxeHun 1, nevaTHbI 9K3EMMNIAP KOTOPOro SBNSETCs
LOMONHEHNEM HACTOSLWEN NPorpamMmbl. DNEKTPOHHas Bepcus MNMpunoxeHusa 1 xpaHUTCa Ha canTe
K®Y n noctynHa no ccbinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

Tema 5. BbinonHeHne HAMBUAYaNnbHOro CeMeCTpoBOro 3agaHus no teMmam 1 m 2.
Tema 6. BbinonHeHue UHOUBUAOYaNbHOro CeEMeCTPOBOro 3agaHus no teme 3.
Tema 7. BoinonHeHne nHAUBMAyanbHOro CeMecTpoBoro 3agaHusa no teme 4.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6131514 5AE
il YHH

CrpaHunua 6 us 12. — o

o



Mporpamma aucumnnuubl "Teopus rpynn n ee npunoxexnsa”; 011200.68 dusnka; npodeccop, A.H. (npodeccop) AMuHoB J1.K. , accucTeHrT,
K.H. Kyty3os A.C.

Buabi
Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl cemecTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noarotoeka
JoMallHero 2 ggz::JmH: ©
- 10 3agjaHung
ema 1. OcHoBHblE
.|NOHATMS Teopumn rpynn. 1 1-3 Egﬂg;ﬁiﬁi; 5 KOHTpOnbHas
Mpumepsl rpynn. T
puMepsbl rpy paboTe pabota
NoOAroToBKa K 5 -
THbIA On
YCTHOMY onpocy ye onpoc
noarotoBka
JOoMallHero 2 ggzaa:JMHeee
3agaHus
Tema 2. JlnHelnHble NoAroToBKa K
‘InpencrtasneHns rpynn. 1 4-7 KOHTPONbHOMN 2 Kgg;gganaﬂ
paboTe P
NOAroTOBKA K > o
THbIA on
YCTHOMY Onpocy ye onpoc
noarotoeka
JOoMallHero 2 gaOLA::JmH: ©
3agjaHug
Tema 3. 'pynna NOAroToBKa K
‘|BpaleHuni. 1 8-12 KOHTPO/bHOW 2 EZ%LEZ”"H%
paboTe
NoOAroToBKa K 5 -
THbIA on
YCTHOMY onpocy ye onpoc
noarotoeka
JoMallHero 2 ESE;:IJMH: ©
Tema 4. HekoTtopble 3afaHus
cbusnyeckue ) noAroToBka K
‘InpunoxeHns Teopun 1 13-15 KOHTPONbHOMN 2 Kgg;gganaﬂ
rpynn. pa6oTe P
NOAroToBKa K 5 o
THbIX On
YyCTHOMY onpocy ye onpoc
Tema 5. BbinonHeHue
WHONBMOYANbHOMO 1 1-15 EE?LEL%BHK:mK 6 NUCbMEHHas
‘lceMecTpoBOro 3agaHus a6oTe paboTta
no temam 1 n 2. P
Tema 6. BoinonHeHwne
NHOVBUOYaNbHOIro 1 1-15 EE’SL?ALOI-IBHKOaVIK 6 NUCbMEHHas
‘lceMecTpoBOro 3agaHus a60Te paboTta
no Teme 3. P
Tema 7. BoinonHeHune
WHONBMOYANbHOIO 1 1-15 EE?L?AL?%BHK:VIK 6 NUCbMEHHas
‘lceMecTpoBOro 3agaHus a6oTe paboTta
no teme 4. P
Ntoro 42

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Buabl yuebHol paboTbl: NeKUMK, MPakTUYeCKNe 3aHSTUS, KOHTPONbHbIE paboThl, caMocTosTeNbHas
paborTa.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OcHOBHbIe NOHATUS Teopuu rpynn. Mpumepbl rpynn.
ooMallHee 3aaaHve , NpUMepHble BOMPOChI:

3apaym no gaHHom Teme npueeneHbl B [punoxeHnn 1, nevaTHbId 3K3EMMNNAP KOTOPOro SBNSeTcs
LOMOMHEHNEM HACTOSLWEN NporpaMmbl. INEKTPOHHAs Bepcus MNpunoxeHns 1 xpaHntcs Ha cante
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3apaym no gaHHom TeMe npueeneHbl B [punoxeHnn 1, nevaTHbIn 3K3EMMNNAP KOTOPOro SBngeTcs
LOMOMHEHNEM HACTOSLWEN NPOorpamMmbl. INEKTPOHHas Bepcus MNpunoxeHns 1 xpaHntcs Ha cariTte
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

["'pynnoeble akcnombl. KommyTatusHble rpynnbl. [logrpynnbl. KOHeYHbIe 1 HenpepbiBHbIE rPynMbl.
lMNepectaHoBkW, Uuknbl, TpaHcno3numn. Linknnyeckme rpynnol. Nopsnok anemenTa rpynnbl. Cuctembl
obpasyowumx 1 onpenensowme cooTHoweHms. CMexHble knaccbl no noarpynne. Teopema
Narpanxa. Knaccbl conpsixeHHbIx anemMeHToB. iHBapraHTHble noarpynnbl. [pocTbie rpynnbi.
dakTop-rpynna. 1lsomopdunam n romomopdounam rpynn. OCHOBHaa TeopemMa 0 roMoMopcn3me.
MNpsiMmoe npounsseneHne rpynn. Tabnmua yMHOXEHNS KOHeYHOW rpynnbl. Teopema Kann. ToveyHbie
rpynnbl cummeTpun: Cn, Dn, Cnh, Cnv, Dnh, Dnd, T, O, Td, Oh.

Tema 2. JIuHenHble npeancrasneHus rpynn.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

3agayn no gaHHon Teme npueeneHbl B MNprnoxeHun 1, nevaTHbIn 9K3EMMNNSAP KOTOPOro SABNSeTCs
NOMONHEHNEM HACTOSLWEN NPOorpamMmbl. DNEeKTPoHHas Bepcus MNMpunoxeHusa 1 xpaHUTCca Ha canTe
K®Y n poctynHa no ccbinke http:/kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

3agayn no gaHHon Teme npueeneHsl B MNprnoxeHun 1, nevaTHbI 9K3EMMNIAP KOTOPOro SBNSeTCs
NOMONHEHNEM HACTOSLWEN NporpamMmbl. dNEeKTPoHHas Bepcus MpunoxeHusa 1 xpaHUTCcs Ha canTe
K®Y n goctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

OnpegneneHne npenctaeneHnii. PaamepHoCcTb NpeacTaBneHnin. SKBUBANEHTHbIE, YHUTAPHbIE,
NpuvBOAUMbIE N HENPUBOLAMMbIE NpeacTasneHms. Matpuubl NPUBOANUMbIX MPELACTaBNEHNIA.
PasnoxeHne npuBoanMbIX YHUTAPHbIX NPeACTaBNeHNA. YHUTAPHOCTb NPeaCTaBNEeHUIA KOHEYHbIX
rpynn. Jlemmbl Wypa. COOTHOWEHNS OPTOroHanbHOCTU MatpuyHbIX anemeHTos HIN. XapakTep
npeacrtaeneHms. CoOOTHOWEHNS OPTOroHanbHOCTU xapaktepos HI1. PerynapHoe npeacraesneHme
KOHEeYHo rpynnbl 1 ero pasnoxeHune no HI. KomnnekcHo-conpsixeHHble npeactasnenuns. MNpsmoe
npon3BeneHne NMHERHbIX MPOCTPaHCTB, NMMHEHbLIX OnepaTopoB 1 Matpul. [NpsiMmoe npon3eeneHne
npeacrtaeneHunii rpynnol. Meton Bete BbluncneHuns xapaktepoB HIT KoHeuHbIx rpynn. IMpoekTuBHbIE
oneparopbl. KaHoHMYeckne 6a3uncbl B NpOCTPaHCTBAX, HA KOTOPbIX OCYWECTBASITCS NPUBOAMMbIE
npencrasneHuns.

Tema 3. 'pynna BpaLu,eHUNN.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

3apaym no gaHHom TeMe npueeneHbl B [punoxeHnn 1, neyaTHbld 9K3EMMNNAP KOTOPOro SBNSeTcs
[OMONTHEHNEM HACTOSLWEN NPOrpamMmbl. INeKTPoHHas Bepcus MNpunoxeHns 1 xpaHntcs Ha carite
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

3apaym no gaHHom TeMe npueeaeHbl B [punoxeHnn 1, nevyaTHbId 9K3EMMNNAP KOTOPOro SBNsSeTcs
LOMONTHEHNEM HACTOSLWEN NPOrpamMmbl. ANeKTPoHHas Bepcus MNpunoxeHns 1 xpaHntcs Ha caiite
K®Y n noctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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[pynna BpaleHnin B TPEXMEPHOM NPOCTpaHCTBe (opToroHanbHas rpynna O3+). PasnuyHble
napameTpusaunm rpynnbl. HenpepbiBHbIE NpeacTaBneHns rpynnbl BpaweHnin. IHpuHnteanmanbHble
onepatopbl HI, nx ceoitcTBa. MaTpuubl UHOUHUTE3NMANBbHBIX ONEePaToOPOB B KAHOHMYECKOM Basuce.
[MpenctaeneHus Ha cdpepunyecknx pyHkumsx. [By3HadHbie npencrasneHns. [oMmoMopdoram rpynmbl
SU2 Ha rpynny O3+. Ces3b HIT oBymMepHOn yHUTApHOW rpynnbl 1 rpynnbl BpaweHuii. lNMpovsseneHns
HI rpynnbl BpaweHuin. CnoxeHne MOMeHTOB. PaanoxeHue npomsseneHns asyx HI. TeH30pHble n
CMVHOPHbIE NpeacTtasneHns. CAMHopbI, paHr cnMHopoB. CUMMeTpUYHbIE cnnHOPLI. [1peacTtaBneHne
rpynnbl BpalweHni Ha CUMMETPUYHbIX cnnHopax. MaTpuupsl HIM rpynnbl BpaweHwnin (06o6LweHHble
chepuyeckme doyHkumm). KoadogouumeHTtol Knebwa-MopaoHa ons rpynnel BpaweHuii. Csiab
KomnnekcHo-conpsixeHHbix HI. MNoHATre o 3j-cnmeonax. Teopema BurHepa-OkkapTta. lNonHas
opToroHanbHas rpynna O3. [BoiHble TOYEeYHbIe rPynMbl U ABy3HAYHbIE NPEACTaBNEHNS TOYEYHbIX

rpynn.
Tema 4. HekoTopblie chnsnyeckue npunoxeHUs Teopum rpynn.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3apaym no gaHHo! TeMe npueeneHbl B [punoxeHnn 1, nevyaTHbln 3K3EMMNNAP KOTOPOro SBNSeTcs
LOMONHEHNEM HACTOSLWEN NPOorpamMmbl. INEKTPOHHas Bepcus MNpunoxeHns 1 xpaHntcs Ha carite
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

3apaym no gaHHom Teme npueeaeHbl B [punoxeHnn 1, nevyaTHbld 9K3EMMNNAP KOTOPOro SBNSeTcs
LOMONTHEHNEM HACTOSLWEN NPOrpamMmbl. INEKTPOHHas Bepcus MNpunoxeHns 1 xpaHutcs Ha caiTte
K®Y n poctynHa no ccoinke http://kpfu.ru/portal/docs/F135808431/Prilozhenie1.pdf

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

"pynna cMmMMeTpun KBAHTOBOMEXAHUYECKOM cucTeMbl. Knaccudprkauns ypoBHER SHEPrnm n
CTaUMOHaPHbIX COCTOSIHWIA KBAHTOBOMEXaHM4Yeckol cuctembl no HIM rpynnbl cummeTpun.
PaclenneHne ypoBHe sHEPrUN NPU HANOXEHNM BO3MYLLEHMNS, MOHMXAIOWErO CUMMETPUIO CUCTEMBI.
HopmanbHble konebaHmsa monekyn. MonekynsipHole opbutany CUMMETPUYHBIX MONEKYIT.

Tema 5. BbinonHeHne uHauBMAayanbHOro ceMecTpoBoro 3agaHusa no temam 1 mn 2.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

3agayn no gaHHon Teme npueeneHbl B MNprnoXxeHnn 2, nevaTHbIn 9K3EMMNNISAP KOTOPOro SiBNSeTcs
NOMONHEHNEM HACTOSWEN NPorpamMmbl. INEeKTPOHHas Bepcus MNMprnnoxeHus 2 XxpaHUTCs Ha canTe
K®Y n goctynHa no cecbinke http://kpfu.ru/portal/docs/F455541495/Prilozhenie2.pdf

Tema 6. BbinonHeHne HOMBUAYaNbHOro CEMECTPOBOro 3agaHus no teme 3.
nMcbMeHHas paboTta , NpPUMepPHble BOMPOCHI:

3agayv no gaHHon Teme npueeneHbl B MNprnoxeHnn 2, nevaTHbln 9K3EMMNIAP KOTOPOro SBNSETCS
LOMONHEHNEM HACTOSLWEN NPOorpamMmbl. DNEKTPOHHAs Bepcus MNMprnnoxeHusa 2 XxpaHUTCa Ha canTe
K®Y n noctynHa no ccbinke http://kpfu.ru/portal/docs/F455541495/Prilozhenie2.pdf

Tema 7. BbinonHeHne MHAMBUAYaNbHOrO CEMECTPOBOro 3agaHus no teme 4.
nMcbMeHHasi paboTa , NpYMepHble BONPOCHI:

3afayv nNo gaHHon Teme npueeneHbl B [NprnoxeHnn 2, nevaTHbln 9K3EMMNNISAP KOTOPOro SBNSeTcs
NOMONHEHNEM HACTOSLWEN NPorpamMmbl. INEKTPOHHAs Bepcus MNpnnoxeHusa 2 XxpaHNUTCa Ha canTe
K®Y u poctynHa no ccoinke http://kpfu.ru/portal/docs/F455541495/Prilozhenie2.pdf

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

. Teopewma JlarpaHxa.

. OcHoBHas Teopema 0 roMoMopU3me.

. COOTHOWEHNSA OPTOrOHANbHOCTM MaTPUYHbIX 3IEMEHTOB HEMPMBOAUMBIX MPEACTABNEHWNIA.
. COTHOWEHNS OPTOroHaNbHOCTW XapakTepOoB HENPUBOANMbIX NPEACTABNEHUI.

. PasnoxeHune npnBoanMbix NpencTaBneHnin Ha HENPUBOAMMbIE COCTaBASAOWME.

. KaHOHMYeckne 6a3ncol NPUBOANUMbBIX NPELCTABNEHWIA.

. MapameTpmzaunn rpynnbl BpaweHuiA.

8. IHdbmHMTE3UManbHbie onepaTopbl HEMPUBOANUMBIX MPEACTABNAEHUIA rPyNnbl BpaLEHWIA.

NOoO ok W=
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9. [1By3HayHble NpeacTasneHns rpynnbl BpaweHu.

10. lNpownsBeneHns HenpMBOAMMbIX MPEACTABAEHUIA rpynnbl BpaLEeHWA.
11. TeH30pHbIE 1 CNMHOPHbIE NPEACTaBNEHNS FPYNMbl BpaweHWi.

12. KoadhpmumeHTbl Knebwa-opaoHa.

13. Teopema BurHepa-OkkaprTa.

14. [1BOViHblE TOYEYHbIE rPYnMbl.

PEFNMAMEHT BANNbHO-PEUTUHIOBOW CUCTEMbI (BPC) no pa6ote B cemectpe (50 6annos):
KoHTponbHas pabota no pasgeny 1: 5 6annos

KoHTponbHas pabota no pasneny 2: 5 6annos

KoHTponbHas pabota no pasgeny 3: 5 6annos

KoHTponbHas pabota no pasneny 4: 5 6annos

NHauBmnoyansHoe cemecTpoBoe 3anaHve no pasgenam 1 1 2: 10 6annos

MHomBmaoyanbHoe cemecTpoBoe 3aaaHue no pasgeny 3: 10 6annos

NHauBnayanbHoe ceMecTpoBoe 3afaHne no pasaeny 4: 10 6annos

3anauym KOHTPOsbHbIX paboT npmeBeaeHsbl B MpunoxeHnn 1, neyaTHbIl 9K3eMNasp KOTOPOro

ABNSETCS AONOMHEHMEM HACTOSLWEN NporpamMMbl. INEKTpoHHas Bepcms MNpunoxerHns 1 xpaHuTtcs Ha
cante K®Y n goctynHa no ccoinike http://kpfu.ru/portal/docs/F135808431/Prilozhenie.pdf

VHovnBuayanbHble ceMecTpoBble 3a0aHns NpuBeaeHbl B [prunoxeHun 2, nevyaTHblin 9K3eMnnsap
KOTOPOro SBNSeTCa AONONHEHNEM HACTOSAWEN NPOrpamMMbl. SNeKTpoHHasa sepcus MpunoxeHns 2
xpaHuTtcs Ha cante KPY u noctynHa no ccoinke
http://kpfu.ru/portal/docs/F455541495/Prilozhenie2.pdf

KomneTteHuun obyyatowerocs, nepedncneHHble B pasaene 3 AaHHOM nporpammel, nprobpeTtatoTcs
nocpencTBoM pasbopa 1 NpopaboTky NeKLUMOHHOro Matepuana, nocpeacTsoM paboTbl BO BPEMS
ayOUTOPHBIX 3aHATUIA U NOCPELCTBOM CAMOCTOSITENIbHON PaboThl, NPeayCMOTPEHHbIX y4EOHbIM
MnaHoM.

7.1. OcHOoBHas nuTeparypa:

1. Xamepmeww, M. Teopus rpynn n ee npuMeEHeEHME K hn3nYeckm npobnemam: nepesog ¢ aHrn./
Xamepmew, M.; OaHunos, tO. A., -3paHune 3-e.-Mocksa : JInbpokom, 2010 .? 584 c.

2. Kapranonos M.W., Mepansikos KO./. OcHoBbl Teopum rpynn. - M.: "Jlanb". - 2009. - 288 c.
http://e.lanbook.com/view/book/177/

3. NanuH E.C., AnseHwrTaTt A.4., JlecoxnH M.M. YnpaxHeHus no teopum rpynn.- M.: -U3g "/laHb",
2010. - 272 c. http://e.lanbook.com/view/book/528/

7.2. JlononHuTenbHasa nuteparypa:

1. Kypow A.l". Teopus rpynn. - M.: N3a. "IlaHb", 2005. - 648 c. http://e.lanbook.com/view/book/562/

2. Hanmapk, M.A. Teopusa npegctasnexun rpynn. - M.: ®dusmarnut, 2010. - 576 c.
http://e.lanbook.com/view/book/2751/

7.3. UHTepHeT-pecypcChbl:
Bubnnoteka Library Genesis - http://gen.lib.rus.ec

MeToaunyeckne matepmanbl kKadpenpbl TeOpeTndeckomn gunankm Koy -
http://kpfu.ru/main_page?p_sub=8205

ObpasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru
[MonckoBuK anekTPOHHbIX KHUT - http://www.poiskknig.ru
Caiit HayuHoi 6ubnunotekm um. H. L. Jlobauesckoro - http://kpfu.ru/library
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gucuunnauvHbl "Teopus rpynn 1 ee NpUnoXxeHns" npegnonaraet UCNONb30BaHWE
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9B6C "ZNANIUM.COM" comepXuT NponsBefeHns KpynHenwmnx pOCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aadms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BEpCUm
NepuoanyecKnxX N3aaHum No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUbHbBIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX NPas.

YuebHble ayantopum ansa nposeneHnsa NneKUMOHHbIX U OpYyrnx ayAnTopHbIX 3aHATUIN C HANM4YMeM
60nbWKNX OOCOK ANS NCbMa MENIOM UK MapKepowm.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHussMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHnto 011200.68 "Pusunka" n marmctepckon nporpamme duamka CnoXHbIX CUCTEM .
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Mporpamma aucumnnuubl "Teopus rpynn n ee npunoxexnsa”; 011200.68 dusnka; npodeccop, A.H. (npodeccop) AMuHoB J1.K. , accucTeHrT,
K.H. Kyty3os A.C.
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