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. MPOrPAMMA 3K3AMEHA 0O ANTEBPE
BTOPOU KYPC, NEPBbIX NOTOK, MEXMAT, OCEHb 2025 rOJIA

Knsuko

['pynmer. [IwdapanbHas rpymnmna, TPyNna KBaTEePHUOHOB, CAMMETPUIECKAd U 3HAKOIEPEMEeHHAA T'PYIIIA.
Anrebpanteckoe omucaHue AudAPaIbHON rpynmbl. M3omopdusm. ['pymnma aBToMOpPGU3IMOB I'PYIIIH.

[Moarpynnei. CucreMbl OpoX gaonmx. Kakyo moArpyIiLy mopoX 1aeT MHOXECTBO BCEX TPAHCIIO3UIUN B
cummeTpuaeckou rpymmne? Kpurepunr Toro, IT0 JaHHOE MOAMHOXECTBO I'PYIIILI ABISETCA TOATPYIIION.

Kakyio moarpymnimy mopoxgaeT MHOXECTBO BCEX TPOMHBIX IUKJIOB B CHMMETPHUYIECKOU rpyime?
Kakyro moarpymniy mopoxaaer MHOXeCTBO Bcex TpaHcBekuui B GL, (F), rae F' — none?

[Mopsamok saeMeHTa W MOPAJOK MOATPYIIILI, MOPOXAEHHOU 3TUM diaeMeHTOM. OuucaHue IUKINIECKUX
TPYOI C TOYHOCTHIO 10 M30MOPPU3MA.

[Moarpynnsl nukamdeckux rpyiir. CKOILKO HOATPYIII B NUKIXIECKOU TPYIIIE MOPAAKA CTO?

Cwmexunie kiaaccel. Teopema Jlarpamxa. Ilopagok smeMeHTa M MOPAJOK MOATPYIIIBI, UM IIOPOXK TEHHOM.
Ipynusr mopsaka 17. Yro nomyunrces, ecan snemenT rpynmsl G Bozsectu B crenens |G| 7 Uunexkc. Hop-
MaJbHbIE TOATPYNIbL. COMPAXEHHBIE TOATPYIIEL.

l'omomopduamer rpynm. fapo u 06pa3. HopmaabrocTh aapa. @axkToprpynna. Teopema o romoMopdus-
Max. [Ipumepsr.

dakToprpynmna mo HeHTPY U T'PYIINa BHYTPEHHUX aBTOMOP(PU3MOB; €€ HOPMAJIHHOCTH B I'DYIIE BCEX
aBTOMOpPGU3MOB. ['pynma BHEITHUX aBTOMOP(GU3MOB.

Teopema Koim.

Teopema o ToM, 4TO Kaxjgad HOATpymnma H KOHEIHOIO MHJEKCA COAEPXKUT HOPMAIBHYIO HOATDYIILY
KOHEYHOro mHjekca (gersmero |G:H|!).

[Ipsvble mpousBegeHus (BHEIIHEe W BHyTPEHHee ONpeJelNeHre U CBiI3b Mexay Humu). Korga mpsmoe
MPOU3BE/IEHNE TUKINIECKUX TPYII SABISETCA IUKIAICCKOU TPYIIIOn?

daxkroprpynma A X B no moarpynmne H X K, rme H< A, a K< B.

Koneuyno nopoxaéanbie cBo6oaubIe abeneBhbl Tpynnbl, 6a3uckl. UuBapuanTHOCTh panra. Kakue rpynmbr
“30MOP(MHBI (PAKTOPTPYIITAM KOHETHO MOPOXK JEHHBIX CBOOOIHBIX a0€IeBbIX I'PYIII?

Kpurepun T0ro, 970 JAHHBIK 3JEMEHT CBOGOIHON a0€IeBOM I'PYIIIL MOXKHO BKIYATL B 0a3uC.
TeopeMa 0 mOATPyIIax CBOGOAHBIX abeaeBbIX TPy (0 COMTACOBAHHBIX 0a3MCax).

['pymmna aBToMOpGU3MOB CBOGOHON a6€IeBOM I'PYIIIL KOHEYHOI'O PAaHTa.

TeopeMa 0 CTPOEHUU KOHEYHO MOPOXKIEHHBIX a0eIeBbIX Ipyni (6e3 eIuHCTBEHHOCTH).

[Tepuogudeckas 9acTh U P-KOMIOHEHTA abeJeBOUM T'PyNNbl. PasioxeHne KOHEIHOU abeneBOU TPyl B
CYMMY p-KOMTIOHEHT !

EMuHCTBEHHOCTH PA3I0XEHUsA KOHEIHO MOPOXK IEHHOW a0eIeBOU I'PYINLI B MPAMYIO CYMMY G€CKOHETIHBIX
¥ TPUMAPHBIX [MUKINIECKUX TPYIIIL.

Konednbie moArpyninsl My abTAILIAKATABHON TPYIIIHI TTOJIA.

[levicTBusa rpynnbl Ha MHOXecCTBe. [Ipumepsl. [lercTBusa rpynnbl Ha cebe JeBBIMU CABUTAMU, TPABBIMU
COBUTAMU U compsxkeHumeM. Pa3muaabie OpOUTHI He ITEPECEeKat0TCA.

CBa3b MeX Iy AJMHON OPOUTHI M MHIAEKCOM CTabmam3aTopa. HopMaam3aTopsl U IEHTPAIN3aTOPHL.
CBa3b MeX [y CTa0MIM3aTOPAMU PA3HBIX TOYEK OJHOU OPOUTHI.

HerpuBranbHOCTH IIeHTPa KOHEYHOU p-rpynnbl. [lepecedenue meHTpa p-rpynnbl ¢ HOPMAJIbHOU MOATPY -
IIOM.

['pymnmsr ¢ mukawdeckon GpakKTOPrpymImnon mo mneHTpy. I'pynner nopsakos 4,9,25,49, .. ..
[Tepsas Teopema CunoBa (0 CyIeCTBOBAHAM).

[Topsaaku p-mOArPYII JAHHOM KOHEIHOU I'PYIIIEL.
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Bropas Teopema Cumosa (o conpsikéunoctu). CrecTBIe 0 HOPMAJIBHBIX CAIOBCKUX MOATPYNIAX.
Tperbs Teopema CuinoBa (0 KoIudIecTBe).

I'pynner mopsaaka 15, 33, 35,. ..

Jlemma Bepucanga o qucie opouT u €€ CIecTBUE O TOKPBITAN TPYIIIBI COMPAXEHHBIMYU IO PY IIIAMHE.

KommyTaTopsl u KOMMyTaHT. KOMMYTAaHTH CUMMETDUYECKHAX U 3HAKOIEPEMEHHBIX TPyN (GOMBIION
CTEIIeHN).

KoMMyTaHT mOMHOW JUHEMHOU T'PYIIILI HAJ JOCTATOYHO GOJBIINM MOJEM.

CBs3b MEX Ty KOMMYTAHTOM ¥ HOPMAJIBHBIMU TIOATPyIHaMu, (haKTOPTIPYIIIHI 10 KOTOPHIM abeneBbl. du-
CJI0 TOMOMOP()U3MOB M3 CUMMETPUIECKON TPYMIbI cTenenn 2025 B MUKINIECKYIO TPYIIY TMOPAIKA CTO.

Paspemmuvebie rpynmbl. PaspemuMocTs moArpynn u (paKTOPTPYNI paspemuMbix rpymni. «O6paTHOe»
yTBepxaeHune. Kakue cuMmMeTpudeckue IPyIIbl PA3PemuMbI !

PaspemmMocTs rpynnsl HEBHIPOXK JEHHBIX TPEYTOJbHBIX MATPHI] HAJ ITOJEM.

PaspemmMocTh KOHEIHBIX P-TPYIIIL.

[Ipocteie rpynnel. IIpocToTa 3HAKOIIEpEMEHHBIX TPYIIIL.

Komvnosunmonusn pag. Teopema 2K oppama—I'éasgepa.

TeopeMa 0 COOTBETCTBUY IOATPYII P SIIMMOPGU3MAX (TO €CTh IPU CIOPHEKTUBHBIX TOMOMOP(MU3MAX ).

Konbua u anre6psr. Ioakonbua n noganre6pst. 'omoMopduamet, aapo, ugeamis (B KOAbIax u aarebpax).
Anxpo aBaserca uneasom. TeopeMa 0 TOMOMOPMUIMAX IS KOJEI U I aareop.

[IpocTrie xonbma u aare6psl. [IpocToTa KOMBITa MAaTPHIL HAJ TOJEM.

Komabna rmaBusix ngeanos. Vgeanbt B KOJAbIE MEILIX THCEI U B KOJIbIE MHOMOWIEHOB OT OHOU IT€PEeMEHHON
HA[ TIOJIEM.

[lJ19 KaKMX MAeaJOB B KOJbIE MHOTOWIEHOB OT OJHOW II€PEMEHHOM HaJ I0JeM (PAKTOPKOJIBLIO ABIAETCS
noseMm? fIBHOE TTOCTpOEHME TIOJA U3 BOCHMHU DJIEMEHTOB.

CyIecTByeT JId 1oJie U3 CTa DJIEMEHTOB?

CrpoeHne IpOCTHIX PACIIAPEHUN ITOJEH.

Teopema 0 GamrHe pacmupeHurt moaen (06 YMHOXEHUNA PA3MEPHOCTEN).

Anrebpanteckue ¥ TPAHCIEHIEHTHBIE DJEMEHTHL. AJreOpandecKue PaCIIUPEHUs IOJEeH.
[Tome anrebpamyveckux umcea. [louemy ono moae? Ilouemy oHO anreGpamvdecku 3aMKHYTO?!
[Tose pasmoxeHUA: CYyIIECTBOBAHNE U €[UHCTBEHHOCTD.

Knaccupukanms KOHEUIHBIX ITOJEH.

[IpocToTa KOHEYHBIX PACIIMPEHUU KOHEYHBIX moaer. Kakux cTemeHer OLIBAIOT HEINPUBOIUMBIE MHOIO-
wieHsl HAT Fq7 7

[To A0 KOHEIHBIX TIOMEH (KPUTEPUU BIOKUMOCTH OJHOTO KOHEYHOT'O TIOMA B APYToe).
ABTOMOPPU3MBI KOHEIHBIX TIOJEN.

Jlunennbie u MaTpudHble npeacTaienus rpynmn. [Ipumepst. Peryasproe npeacrasienune. Uzomopdusm
IIpeICTaBICHUN.

Henpusoaumbie npencrasirenus. [Ipumepsr. ['omomopdusmer nmpencrasirenuu. Jlemma [lypa.
Henpusogumoe (n — 1)-MepHOE TpencTaBiIeHre CAMMETPUAYIECKON TPYIILI CTEIICHH .
[Mpamas cymma npencrasieHuit. | oMOMOP(MU3MBI B IPAMYIO CyMMYy IIPEICTABICHUN.
Teopema Marrke.

HerI/IBO,I[I/IMbIe KOMILICKCHEBIC IIpEICTaBICHUA abeneBhIX I'py1IL. O,Z[HOMepHLIe KOMILIEKCHBIEC IIDENCTaBJIC-
HUA IIPOU3BOJBHBIX I'DYIIIL.

Kax mocuamraTh cymMMy KBaApaTOB Pa3MEPHOCTEN HEMPUBOAUMBIX KOMILIEKCHBIX IIPEACTABICHUN KOHEY-
HOU T'PYIIIBI?

HerI/IBO,Z[I/IMBIe KOMILIEKCHEIE IIPpEACTAaBJCHUA CHMMGTpH‘IeCKOﬁ I'pynnbl CTEIIEHW TPU U 3HAKOIIEpEMEH-
HOﬁ I'Pynnbl CTEIICHU Y€ThIPE.

Anre6pa sHIOMOPGU3MOB KOMILIEKCHOT'O IIPEACTABICHNA KOHEIHOM I'PYIIILI X IEHTP DTOU aareOphl.
Asnrebpa >H10MOPGU3MOB PEryIAPHOrO IPEICTABICHUS X IPYIIIOBas ajarebpa.
[lenTp rpynnoBon aiare6phbl M 9UCIO HEIPUBOAUMEBIX KOMILIEKCHBIX IPEACTABICHUN KOHEIHOUW 'PYIIILL.

CooTHomeHns OPTOTI'OHAJBHOCTHU OJIA XapaKTEpOB (MO)KHO 6e3 10Ka3aTeNnbCTBA, €CIU CTYAEHT HE IPEeTEHAYeT Ha
(IATH C ILTIOCOMY ). HO‘IQMy npeacTaB/ICHUE OQJHO3HATHO OIIpENESdEeTCA CBOUM XapaKTeI)OM?



