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1. e ocBOEHHS THCHHMIIIMHBI

-MIOJy4€HHE acCHUpaHTaMU T[IIYyOOKMX 3HAHUI IO CIEAYIOUIEMY HalpaBJIE€HUIO COBPEMEHHOU
TEOPUU TPYIIL: allPOKCUMALMOHHBIE CBOMICTBA HEKOTOPBIX KJIACCOB IPYII U CBOOOJHBIX KOHCTPYKIUI
(¢puHUTHAS ANMPOKCHUMUPYEMOCTh, (MHHUTHAS aNMpPOKCUMHPYEMOCTh OTHOCHTEIBHO COTPSKEHHOCTH,
(bUHUTHAS OTACTUMOCTH MOATPYIII, XOT(POBOCTH, AMMPOKCUMHUPYEMOCTh KOHEUYHBIMU p-TPYIITIAMH;

-TIOCTAHOBKA TIEpe]] aCIMPAaHTAMH HAYYIHBIX TPOOJIEM H co3/aHue 0a3bl sl JaTbHEHIIINX HAYTHBIX
HCCIEA0BaHUM IO YKAa3aHHBIM BBIIIE HAIIPABICHUSAM TEOPHUH TPYIIIL,

-(opMUpPOBaHNE y aCIIUPAHTOB BHICOKOTO YPOBHSI MaTEMAaTUYECKOM KyJIbTYphl U UHTYUIUH, B TOM
YHCJIE CIIOCOOHOCTH K KPUTHYCCKOMY BOCHPHUATUIO W TBOPYECKOMY BOCIIPOU3BCIACHUIO H3BCCTHBIX
MaTEMaTHYCCKUX PE3YIbTATOB, a TaKXeE CIIOCOOHOCTH K CaMOCTOATCIIBHBIM a6CTpaKTHBIM
MaTeMaTHYECKUM PacCyXJI€HUSM B 00JIaCTH COBPEMEHHON TEOPUU TPYI;

-hOpMHpPOBAaHNE y ACIUPAHTOB HABBIKOB HAYYHO-HCCIEAOBATEIBCKOM pPabOThl (CIOCOOHOCTH
CaMOCTOATCIIBHO AJOKa3bIBATH M3BCCTHBIC U HOBBIC YTBECPIKACHHS, BBIABUIdaTh TUIIOTE3bI, IIOATBEPKIAATH
HJIN OITPOBEPrarTh Mx, CIIOCOOHOCTH IMOPOKAAaThb HOBBIC UACH U MOJTYYaTh HOBBIC HAYUYHBIC PE3YIbLTATEI B
00JIaCTH COBPEMEHHOW TEOPHH TPYIIIT).

2. MecTo nucuMmiinHbl B cTpykrype OIl

JlaHHast AUCHUIUIMHA SBIIAETCS aucnuiuimboi mo Beidopy (B1.B.JIB.1.1). Jlas ee ycmemrHoro
U3Y4EHHUS HEOOXOAUMBI «BXOJIHbIE» 3HAHUS U YMEHHUS, TOJIyY€HHBIE B MTPOLIECCE U3YUEHUS AUCLIUILITMHBI
«MaremaTHueckas JIOTHKa, ainredpa u TEOpHsl YHcel», BKIIOUEHHON B IPOTpaMMy aClIUPAHTYpHI.

JI71st OCBOCHHMSI TAaHHOW TUCITUTUTMHBI 00yYaIONTUHACS TOJDKEH:

-3HaTh TEOPHUIO TPYII U KOMOMHATOPHYIO TEOPHUIO TPYNI B 00beMe, IPETYCMOTPEHHOM paboueii
MpOrpaMMoi AUCHUIIMHBI «MaTemaTuyeckas JIOrHKa, anredpa U Teopus YUCen,

-yMeTh paboTaTh C A0CTPAKTHBIMHU ANTeOpanYeCKUMU CUCTEMaMH,

-BJIaJIeTh BBICOKUM YPOBHEM MAT€MAaTUYECKOU KyJIbTYPbl 1 HHTYULIUH.

CopgepxaHue AUCHUIUIMHA SIBJISETCS OCHOBOM HaydyHOM pabOThl acUpaHTOB, 3aHUMAIOIIMXCS
M3Y4YEeHHUEM allllPOKCUMAIIMOHHBIX CBOWCTB TPYII, M CIOCOOCTBYET Hay4dHOW paboTe acnupaHTOB B
pamMKax HamucaHUs AUCCEPTALIMOHHBIX PadOT MO 3TOMY HampapiieHH0. Ha 3Tol quciumimHe 0CHOBaHBI
Hay4YHO-HCCIIEI0OBATENbCKasl JIEATENBHOCTh AaclHUpaHTa W TOJrOTOBKAa HAy4YHO-KBAIM(DUKAIIMOHHOM
paboThI (AuccepTalK) Ha COMCKAaHUE YICHOW CTEIeHN KaHIuAaTa HayK.

3. [lnanupyembie pe3yJbTaThI 00yUeHHUS 110 THCIHTIIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CIIOCOOCTBYET ANCIHUIIIAHA

[Ipu ocBoeHHMU AUCHUILTHHBI (GOPMHUPYIOTCS CICAYIONINE KOMIIETEHIIMH B cooTBeTcTBUU ¢ DT'OC
BO 1o 1aHHOMY HanpaBJICHHIO MOTOTOBKH:

a) yausepcaibhbie (YK):

YK-1. CiocoOHOCTh K KPUTHUUYECKOMY aHAIM3y U OLIEHKE COBPEMEHHBIX HAayYHBIX JTOCTHKEHUH,
TeHEPUPOBAHUIO HOBBIX HJICH MPU PEIICHUH UCCIEAOBATeIbCKUX U MPAKTHYECKHUX 3a/1a4, B TOM YHCJIC B
MEXKTUCITMTITHHAPHBIX 00JIACTSIX.

0) obmenpodeccronansubie (OI1K):

OIIK-1.  CrnocoOHOCTH ~ CaMOCTOSITENIBHO  OCYHIECTBIATH  HaydHO-HCCIEAOBATEIBCKYIO
NesITENFHOCTh B COOTBETCTBYIOIIEH MPOQECCHOHANBHONW O0IAaCTH C HUCHOJIB30BAHUEM COBPEMEHHBIX
METO/I0B UCCIIEZIOBAaHUS U UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OIIK-2. T'OTOBHOCTh K MPENOJaBATEIbCKON MEATEIHHOCTH 10 OCHOBHBIM 00pa30BaTEIbHBIM
MporpaMMaM BhICIIIET0 0Opa3oBaHUsL.

B) npodeccuonansueie (I1K):

ITK-1. CnocoOHOCTh pa3BUBaTh CBOI MAaTEMaTHUECKYI0 WHTYHUIIMIO, TOPOKJIATh HOBBIE HJIEU U
MOJIy4aTh HOBBIC HAYYHBIE PE3YIbTATHI B 007aCTH aNreOpbl 1 MaTEMaTHIECKON JIOTHKH.
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[MK-2. CriocoOHOCTh K HAYyYHOW JUCKYCCHH M yYMEHHE IYOJIUYHO TPEICTABJISATH COOCTBEHHBIC
Hay4HbIE PE3YJIbTATHI.

ITK-3. CriocoOGHOCTh K HANMCAHUIO HAYYHBIX padoT, COJEpIKAINX HOBBIC PE3yIbTaThl B 00JIACTH
aIreOpbl 1 MAaTEMATHYCCKOMN JIOTHKH.

3.2. llepeyens MJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHUsS] MO JMCHUILUIMHE, COOTHECEHHBIX ¢
(¢hopMHUpyeMBbIMH KOMIETEHIUAMHU

B pe3ynbraTe 0cBO€HUS AUCHUIIIMHBI O0yJarOIUIICs T0JKEH:

3HaTh. COBpEeMEHHBIE pe3yJabTaThl W MPOOJEMATHKY IO TEM HAMPaBJICHUSM TEOPUH TPYIII,
KOTOpBIE 3aHMMAIOTCSI M3yYCHHEM amMpPOKCHMAIMOHHBIX CBOWCTB T'PYNIT W CBOOOJHBIX KOHCTPYKIIHHA
(3TH 3HAHUSA JIEXKAT B OCHOBE BCEX MEPEYUCIICHHBIX BbIIIE KOMIETEHIINH).

YMeTb: BOCCTaHaBIMBaTh, BOCIPOWU3BOJWUTH U TBOPYECKH IepepaldaThiBaTh J0KAa3aTelbCTBA
KJIJACCUYECKUX M COBPEMEHHBIX TEOpPEM TEOPHUM TpyNN M KOMOWHATOPHOW TEOpUH TPYII, KOTOpHIE
CBSI3aHbI C U3YUYEHUEM ANIIPOKCHMALIMOHHBIX CBOMCTB, CAMOCTOATEIBHO pacCyKJIaTh U peliaTh HaydHbIe
3a/lauid B yYKa3aHHOM BbIlIe 00JacTH, 000CHOBBIBATH WUJIM ONPOBEPraTh HAay4YHbIE THIOTE3bI, BBIIBUTAThH
Hayunbie Tunortessl (OI1K-1), Bectu Hayunyro guckyccuto (ITK-2), pa3BuBaTh CBOIO MaTeMaTHYECKYHO
untyniuio (ITK-1) Ha ocHOBe MIyOOKHX 3HAHWN COBPEMEHHOM anreOpbl, POBOIUTH CAMOCTOSTEIIBHbIC
Hayunble uccnenoanus (OIIK-1), mopoxxaate HoBbie Hay4Hbie uaen (YK-1) Ha ocHOBe riyOOKHX
3Hanuil 1 matemaruueckoi umHTyMnuu (OITK-1, TIK-1), peanu3oBbIBaTh CBOM HAEH B BHAE HAYYHBIX
pesyabratoB (OITK-1), ymeTh myONMYHO MpeacTaBiATh HaydHbie pe3yiabTathl (ITK-2), ObITh TOTOBBIM K
KPUTHYECKOMY aHAIM3Y M3BECTHBIX PE3yJIbTaTOB B chepe cBoux Hay4dHbIX mHTepecoB (YK-1).

Baagers: HaBbIKaMu pabOTHI ¢ a0CTPAKTHBIMU alreOpandecKUMH CUCTEMaMH, HaBbIKaMU Hay4YHO-
HCCIIEI0OBATENILCKOM paboThl B chepe cBoux Hayunbix wuHTepecoB (OIIK-1), BBICOKMM ypOoBHEM
MaTteMaTudeckoit KyabTyphl 1 uHTYHIUHU (I1K-1), HaBbIKaMu mepexo/a OT MHTYMTUBHBIX HAyIHBIX UJICH
K MX YeTKOMY U SCHOMY HM3JIOKCHHIO B HAIUICKAIleM BHIC — B BHIC HaydHbiX myoOsnukaiuii (ITK-3),
TEXHOJIOTUSIMU TMOMCKa HH(pOpMAlMM C TIOMOIIBIO CETEBBIX PECypcoB, BIAJETh HAaBBIKAMU
MIPernoJaBaTeIbCKON pabOThl B YAaCTH, Kacaloleicss yMeHHsI TyOIMYHO MPEACTABIATh U PA3bSICHATD TOT
WK nHOM MatemaTrueckuit Matepuan (OIIK-2).

4. O6beM U coep:kaHue T CHUTITTHHBI
OO0BbeM TUCHMILIMHBI COCTaBIsAeT 3 3aueTHbIC equHnIlbl (108 akageMuyeckux 4acoB).

4.1. Conep:xaHue MAUCHUILVIMHBI 10 pa3genamM (TeMaM), COOTHeCEHHOe ¢ BHIAAMH H
TPYA0EMKOCTBHIO 3aHATHII JIEKIIHOHHO-CEMHUHAPCKOT0 THIIA
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Ne Bunsl 3ansaTHI, HMX DOpMBI TEKYILETO
n/ Pa3nenst (Tembl) o 00beM (B ak.yacax, 1o KOHTpPOJISI YCIIEBAEMOCTH
| JUCIUTUTUHBI 5 O4YHOU opme (o ouHo¥ popme
g o0y4eHus) o0yueHus)
8 3ausartus 3ausarTus
JEKOUOH- | CEMHHAap- DOpMBI IPOMEKYTOUHOMN
HOro Tulia CKOI'o Tulia arTecranuu
1  ®OuHUTHO aNMPOKCUMHPYEMBIE TPYII
1.1 | Onpenenenuie u NpocThie 6 1 2
CBOMCTBa (PUHUTHO
aNMPOKCUMUPYEMBIX TPYIIIT
1.2 | ®uHKTHAS aNMIPOKCUMHPYEMOCTh 6 1 2
Y TIOJITPYTIITBI KOHEYHOTO MHJIEKCA
1.3 | ®uHKTHAS aNMPOKCUMHUPYEMOCTH | 6 1 1
rpymIn aBToMop(pu3MoB
1.4 | ®uHKTHAS aNMPOKCUMHUPYEMOCTh | 6 1 1
pacIerIsieMbIX pacuupeHuit
rpynn
1.5 | AnnmpoKCUMHUPYEMOCTh 6 1 2
KOHEYHBIMU p-TpynIamu
1.6 | ®uauTHAA OTIEIMMOCTD u 6 1 1
OTJEJIMMOCTh B KJIacC€ KOHEYHBIX
p-rpynn
1.7 | ®unuTHAS aNMpPOKCUMUPYEMOCTh | 6 1 1
OTHOCHUTEJIBHO CONPSHKEHHOCTH U
X0m(OBOCTh
2 CB0OOIHBIC KOHCTPYKITUHU TPYIII
2.1 | Onpeaensronye COOTHOIICHHS B 6 1 1
rpymnmne
2.2 | CBoboaHble  TpyNmImbl W UX 6 1 1
anmnpoKCUMALMOHHbIE CBOWCTBA
2.3 | CBoOoaHbBIC TTPOU3BENCHUS TPYIII 6 1 1
1 UX alllTpOKCUMAIIMOHHBIE CBOMCTBA
2.4 | CBoboaHbBIEC TTPOU3BEICHUS TPYIII 6 1 1
¢ 00beIMHEHHON NOArPYNIoi
2.5 | HNN-pacuupenus rpynn 6 1 1
2.6 | ®uHMUTHAS aNMpoOKCUMHPYEeMOCTh | 6 2 1
CBOOOJTHBIX MPOU3BEICHUNA TpyHI
¢ 00beIMHEHHON NOArPYNIOoi
2.7 | AnIMpoKCUMHUPYEMOCTh 6 2 1
KOHEUHBIMU p-rpynmnamMmu
CBOOOJIHBIX MPOM3BEACHUHN TpymnI
¢ 00beIMHEHHON NOArPYNIOoi
2.8 | ®uHMUTHAS aNnmpoOKCUMHPYEeMOCTh | 6 2 1
HNN-pacmupennit
Htoro 3a 3-if cemectp 18 18 3aueT ¢ OLEHKON
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HToro no aucruminHe | 18 | 18 |

4.2. Pa3BepHyTOe ONHMCAHHE COAEPKAHUSA AUCHUILIMHBI 110 pa3aenaM (TeMam)

Paznes 1. ®uHUTHASA aNIPOKCUMHPYEMOCTh TPy

Tema 1.1. Onpenenenue W NpocThbie CBOWCTBA (PMHUTHO ANNPOKCHUMHMPYEMbIX TpYIIL
Omnpenenenne (UHUTHO AaNMPOKCUMUPYEMOW Tpynmbsl Ha s3blke romMomopdusmoB. DuHuTHAs
anmnpOKCHUMUPYEMOCTb T'PYIIBI LEJbIX YUCEN U TPYII LEIOYUCIECHHBIX MaTpull. 3aMKHYTOCTh KJlacca
BCeX (DMHUTHO AaNNpPOKCUMUPYEMBIX TIpPYIN OTHOCUTENBHO MOATPYNI, NPSIMbIX M JEKapTOBBIX
npousBeeHUd. @DOUHHUTHAs aNMpOKCUMHUPYEMOCTh KOHEYHO TIOPOXKJIEHHOM aleneBoi TIpymibl.
OTcyTcTBHME HEEIUHUYHBIX MOJHBIX AJIEMEHTOB B IpyNIEe Kak HEOOXOJWMOE yCIOBUE €€ (UHUTHOM
annpokcuMupyemMocTd. OTCYTCTBHE HEEAMHMYHBIX IIOJIHBIX JJIEMEHTOB B a0eneBoil rpymnme Kak
HE0OX0IMMOE M JOCTaTOYHOE YCIIOBHE €€ (PMHHUTHOM ammpokcuMupyemocTu (Teopema MaiblieBa).
OUHUTHAS aNMpPOKCUMHUPYEMOCTh MYJIbTUIUIMKATUBHOW TPYNIbl palUOHAIBHBIX 4YHMCEd M JH000i
cOOCTBEHHOM MOATPYMIBI aIUTUBHOMN IPYIIIBI pAllMOHATIBHBIX YHCE.

Tema 1.2. ®uHUTHASA ANNPOKCHMMHUPYEMOCTh M MOATPYNIBI KOHEYHOr0 MHAeKca. CBOICTBO
TPaH3UTUBHOCTHU JUIsl HOJATPYI KOHeYHoro uHaekca. Teopema Ilyankape. Ilepecedenne Bcex moArpymni
JTAHHOW TPYIIIbI, CONPSHKEHHBIX ¢ (PMKCHPOBAHHOM MOArPYNIONW KOHEYHOTO MHAEKCA, KaK HOpMaslbHasi
MOArpyNna KOHEYHOro uHjekca. MUHUTHO amnmpoKCUMHUpPYEMble TPYIIbl KaK TPyNNbl B KOTOPBIX
TPUBUAIBHO TEpEceueHUe BCEX MOJrPYIN KOHEYHOro MHAEKCAa. 3aMKHYTOCTh Kilacca BceX (PMHUTHO
ANIPOKCUMHUPYEMBIX TPYII OTHOCHTEIBHO KOHEYHBIX paclIMpeHHil. PUHUTHO annmpoKCUMHUPYEMBbIE
TPYIIBI KaK MOArPYIIbI 1€KAPTOBBIX MPOU3BEAECHUN KOHEYHBIX I'PYIII.

Tema 1.3, @uHUTHAA ANNPOKCUMHUPYEMOCTb rpynmn aBTomMopdusmoB. [pynmbl
aBTOMOPGU3MOB TPYIII U XapaKTEpUCTUUYECKUE MOIArpymibl. ['oMoMopdu3M MHIYHUPOBAHUS TPYIIIBI
aBToMoppusmoB Tpymmel G B rpymnmy aBTomMopdu3moB dakrop-rpymnmbl rpynnel G mo  ee
XapaktepucTuueckoi noarpymmne. Ilepeceuenne Bcex moArpynn (GUKCUPOBAHHOTO KOHEYHOI'O MHJEKCA
KOHEUYHO IOPOXKJACHHOM TIPYIIbl KaK XapaKTepUCTUYECKas MOArpyIna KOHeYyHoro uHuaekca. [Ipumep
(UHUTHO aNMmpPOKCUMHUPYEMOW TpYIIbl, Tpynna aBTOMOP(GU3MOB KOTOPOW HE ABIAETCA (PUHUTHO
annpokcumupyemoil. Teopema CmupnoBa — baymcnara o (GUHUTHON anmpOKCUMHPYEMOCTH TPYIIIbI
aBTOMOP(GHU3MOB KOHEYHO MOPOKIACHHON (PUHUTHO anmpoKcuMupyeMoi rpynmbsl. O0o01IeHe TeopeMbl
CwmupnoBa - bacmciara.

Tema 1.4. ®PuHUTHAA ANNPOKCHMHUPYEMOCTh pacuieligeMbIX pacimiupeduii rpynm. [Ipumep
pacIiernysieMoro pacmupeHuss (UHUTHO AaNMpOKCUMUPYEMOM TpyHmbl € TOMOMIIbIO (UHUTHO
anmnpOKCUMUPYEMOUM TPYIIBI, HE SBIAMONIETOcS (DUHUTHO ammpoKkcUMUpyemoin rpymmoi. Teopema
ManbueBa 0 GUHUTHON aNMpPOKCUMHPYEMOCTH PACIICTIIEMOT0 PACIIMPEHHUs] KOHEYHO MOPOXKIACHHOMN
(UHUTHO aNMpPOKCUMHUPYEMOW TPYHNbl C TMOMOIIBI0 (PUHUTHO aANIpPOKCUMHUPYEMOW TpYyHIbl U ee
o6obmenue. Teopema ['mpma o (GUHUTHON aNMIPOKCUMHPYEMOCTH TMOJULUKINYECKOW TPYIIBI Kak
CIIEACTBUE U3 TeOpeMbl MasblieBa.

Tema 1.5. ANnpokcMMHpPYEeMOCTh KOHEYHBIMH p-rpynnamMu. Pasinussle omnpeneneHus
IPyNIbI, ANIPOKCHMHUPYEMON KOHEYHBIMM p-TpylmnaMmHu. 3aMKHYTOCThb Kjacca BCEX Tpymil,
anIpOKCUMUPYEMBIX KOHEUHBIMH p-TPYNIIaMH, OTHOCUTEJIBHO MOATPYII, MPSIMBIX U JEKAPTOBBIX
IIPOU3BEACHUN U PACIIMPEHUN C IIOMOILBIO KOHEUYHBIX p-rpynn. OTCYTCTBUE B TpyIIE p'-Kpy4YEHUs Kak
HE00X0/AMMO€ YCJIOBHE €€ aNlpOKCUMUPYEMOCTH KOHEUHBIMH p-rpynmnamu. JlocTaTo4HOCTH 3TOrO
yCIOBUSL B Cllydya€ KOHEYHO NOPOKJIEHHOW HWIBIIOTEHTHOM TpYNIbl M Kak CIEICTBUE TeopeMa
I'pronbepra 00  anmpoOKCUMHUPYEMOCTH  KOHEYHBIMU  p-TpyNIamMH  KOHEYHO  MOPOXKJICHHOMN
HWIBIIOTEHTHON Tpynnbsl 0e3 KpydeHus. Kpurtepuil ammpoKCHMHUPYEeMOCTH KOHEUHBIMU p-TpyIIaMu
CBEPXPa3pELUINMOI IPYIIIBI.

Tema 1.6. ®uHHMTHAs OTACIMMOCTH M OTACJMMOCTH B KJacce KOHEYHBIX P-TpyniL.
Paznuunblie onpeneneHuss GUHATHO OTAECTMMOIO MOJAMHOKECTBA U (UHUTHO OTIACTUMON MOATPYIIIIHI.
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@OUHUTHAS OTAEIUMOCTb KOHEYHOI'O IIOJAMHOXKECTBA (PUHUTHO AaNMpPOKCUMHPYEMOW TIpYIMIIbL.
PaBHOCMIIBHOCTB (¢uHUTHOU OTACIUMOCTU HOPMaJIbHOU MIOATPYIIIIBI u (GuHUTHOI
aNMpPOKCUMUPYEMOCTH COOTBETCTBYIOIIEH (akTop-rpymibel. TeopemMbl 0 (UHUTHOW OTACIMMOCTH
MOATPYIII B KOHEYHBIX M PaCIICIUIAEMBbIX pacliupeHusax. PUHUATHAs OTAEIMMOCTh BCEX HOATPYIII B
MOJIMUMKINYECKUX rpynnax. OTAeaIuMocTh MHOArpYHI B KJlacce€ KOHEYHBIX p-TPYNIl U P-aHAJIOTH
HEKOTOPBIX TEOPEeM O (MHHUTHOU OTAECTMMOCTH. [loArpymIbl KOHEYHO MOPOKIACHHOW HHJIBINOTEHTHOM
TPYIIIBL, OTAEIMMBIE B KJIACCE KOHEYHBIX p-TPYIIII.

Tema 1.7. @OuHUTHAsS aNNPOKCHUMHPYEMOCTbh OTHOCHTEJIbHO CONPSIKEHHOCTH H
xondosocthb. [loHATHE (QUHUTHON aANMPOKCUMHPYEMOCTH OTHOCHUTEIBHO COIPSIKEHHOCTH U €ro p-
anasior. Teopema KapramnonoBa o (pUHHUTHON anmpOKCUMHPYEMOCTH OTHOCHUTENIBHO CONPSKEHHOCTH
CBEpXpa3pelIMMbIX rpymni. Kpurepuil annmpoKCUMUPYEMOCTH KOHEYHBIMH p-TPYNIIAMH OTHOCHTEIBHO
COMpPSDKEHHOCTH JUId  CBepxpaspemnMoi rpynmbl. Xomdobl rpynmbl. Teopema Manbsuesa o
X0M(OBOCTH KOHEYHO MOPOKIEHHOW (PUHUTHO alllIPOKCUMUPYEMOM TPYIIIBL.

Paspean 2. CB000AHBIEC KOHCTPYKIMHU [Py

Tema 2.1. Onpenesasiomye COOTHOLIEHHMs B Ipynme. 3aJaHue TPYNIbl MMOPOKIAOIHUMHA
CUMBOJIaMU M OTPEICNSIONIMMU COOTHOIIEeHUsAMU. [Ipobiema paBeHcTBa ciioB. Teopema MarbiieBa o
pa3pemnuMocTH MpoOIeMbl paBEHCTBA B KOHEYHO OIpeIeIeHHONW (PMHUTHO allpoOKCUMUPYEMOH rpymIe.

Tema 2.2. CpoOoagHble Trpynmbl M HMX aNNpPOKCMMAUMOHHBIE CBOHMCTBA. Pasnnunbie
omnpeneneHuss cBoOOaHOW Tpymnmbl. HecokpaTumasi 3amuch 3JIeMEHTa CBOOOJHOUM rpymnmbl. Teopema
[peiipa o moarpymnmax cBoOomHOM Tpymmbl. CBOWCTBAa (MHUTHON aNMPOKCUMHUPYEMOCTH, (PUHUTHOU
aNIpPOKCUMHUPYEMOCTH OTHOCUTENIBHO CONPSDKEHHOCTH M allIPOKCUMHUPYEMOCTH KOHEYHBIMH  p-
rpynnamMu s cBOOOAHON Tpynmbl. ANNPOKCUMHUPYEMOCTh CBOOOJHOM TpYMIbI MPOU3BOJIBHBIM
KOPHEBBIM KjaccoM rpynn. PUHHUTHAs OTIEIMMOCTbh KOHEYHO MOPOXKAECHHBIX MOArpyHI cBOOOIHON
rpynnsl.  XapakTepusalusi LMKIMYECKUX HOArpYyNI CBOOOJHON TIpyHNbl, OTAEIMMBIX B Kiacce
KOHEYHBIX p-TPYIII.

Tema 2.3. CBoOoaHble NPOM3BeAeHUS] TPYNII MU UX ANNPOKCHUMHPYEMOCTh KOPHEBBIMH
KJaccaMu. PasnnuHble omnpeneneHuss cBOOOAHOro mpousBeneHus rpynn. Hecokpartumas 3anuchk
3JIeMEeHTa CcBOOOAHOro mpowusBeneHuss rpynn. Teopema Kypoma o mnoarpymnmax cBOOOJHOTO
npousBelieHus rpynn. JlekaproBa moarpymmna cBoOoaHoro npousBeneHus. Teopema I'pronGepra 06
anMnpoOKCUMUPYEMOCTH  KOPHEBBIM  KJIACCOM  Ipylnn  CBOOOJHOIO  NHPOM3BEAEHUS TPy,
alIPOKCHUMUPYEMBIX 3TUM KJIACCOM.

Tema 2.4. CBoOoOaHbICe NPOM3BeJeHUs TPynn ¢ 00beAUHEHHON moArpynmoi. Pasnnunbie
onpesieNieHusi CBOOOJHOTO MPOM3BEACHMUS TIpynn ¢ OObeIMHEHHON mnoarpynmnoi. Brnoxumocts
CBOOOJIHBIX COMHOJKUTENCHI B CBOOOJAHOE NPOM3BEIEHHE TIPYHNI € OOBEAMHEHHOW MOArPYIIOH.
CymectBoBanue romomop¢uszma cBoOOJHOro npousBeAeHus rpynn 4 u B ¢ oObeIuHEHHOMN
MOJArPYIION B Ipyniy npeodpazoBaHuii MHOXKeCTBA A XB, HHbEKTUBHOI'O Ha CBOOOJHBIX MHOXKHUTESX.
Hecokpatumasi 3amuch 31eMeHTa CBOOOJHOTO IMPOW3BEICHUS TPYNN ¢ OOBEAWHEHHON NOIrPYINIOH,
HEPaBEHCTBO E€IMHUIIE JIIOOOI0 3JIEMEHTa, HECOKpaTHUMasl 3allUCh KOTOPOTO COJEPXKHUT Oojiee OIHOTO
ciora. Teopembl X. HeliMan o moarpymmax cBOOOAHOTO NMPOM3BEAEHUS TPYHN ¢ OOBEIMHEHHOMN
MO AT PYIIION.

Tema 2.5. HNN-pacmupenus rpynn. Onpenenenne HNN-pacmupenus. BrnoxumocTts 6a30B0i
rpynnsl B HNN-pacmmpenne. CymectBoBanue romomoppusma HNN-pacmmpenus: koneunoi rpynmst G
B Irpynny npeoOpa3oBanuil rpynnsl G, HHbEKTUBHOTO Ha 0a30Boil moarpymme. [IpuBeneHHast 3anuch
anementa HNN-pacmmpenus. Jlemma bputrona.

Tema 2.6. ®PuUHHUTHAA AaNNPOKCMMHPYEMOCTH CBOOOJHBIX IPOM3BEJICHHWH  Ipynm ¢
o0beMHeHHOH moarpynmnoii. [Ipumep cBoGoaHOTO MPON3BENCHUS ¢ 00bETUHEHHON MOATPYNIION IBYX
(UHUTHO aNMpPOKCUMHUPYEMBIX TPYII, KOTOpOe He ABJsETCS (PUHUTHO anmpOKCUMHPYEMOW TpYMIIOH.
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Teopema I'. baymcnara o pUHUTHOM anMpPOKCUMUPYEMOCTH CBOOOAHOIO MPOU3BEACHUS JIBYX KOHEUHBIX
rpynn ¢ o0beauHeHHOW moarpymnmnoi. COBMECTHMBIE TOATPYNIBI B CBOOOJHBIX MHOMKHTEISNX
CBOOOJHOTO TPOU3BEICHUS TPYNI C OOBEIUHEHHOW moAarpymmod. ®OuiabTpanmoHHas Teopema .
baymcnara nns cBOOOAHOrO NHpPOU3BENEHUS ABYX TIpynl C OObEIMHEHHOM MNOArpyHNnou. ¥YcioBus
oOparumocTi GrIbTpannoHHOM Teopemsl ['. baymcnara. @uHUTHAS aMPOKCHMHUPYEMOCTh CBOOOIHOTO
IIPOM3BEACHUS JIBYX (PUHUTHO anIpOKCUMHUPYEMBIX TPYII C KOHEYHOH OOBEAUHEHHOM MOJArPYIIOMH.
OUHUTHASA aNMpPOKCUMHPYEMOCTh CBOOOTHOTO MPOU3BEACHMS JABYX KOHEUHO MOPOXKIEHHBIX a0eneBbIX
rpynn ¢ oObeanHeHHOM mnoarpymmoi. Teopema I'. baymcnara o (MHUTHONM anmpoKCUMHPYEMOCTH
CBOOOJHOTO MPOM3BEJIEHUS JABYX KOHEYHO MOPOKJIEHHBIX HUJIBIMOTEHTHBIX TPYII C IUKIMYECKON
o0beauHeHHON noarpynnoi. Teopema I'. baymcnara o ¢puHUTHON anmpoKCUMHPYEMOCTH CBOOOIHOTO
MIPOU3BEACHUS IBYX CBOOOJHBIX IPYIII C HUKINYECKOW 00BEIMHEHHON MOATPYIIION.

Tema 2.7. ANNpoKcUMMHPYeMOCTb KOHEYHBIMH p-TPyNIaMu CBOOOJHBIX IPOU3BedeHMI
rpynn ¢ o0belMHeHHO# mnoarpynmnoii. Ilpumep cBoOOIHOTO mpoOU3BENEHUS C OObETUHEHHON
MOATPYNIOM JBYX KOHEUHBIX p-TPYII, KOTOpPOE HE amMpOKCUMHUPYEMO KOHEYHBIMU p-TpYHIaMu.
Kputepuii XurmeHa annpoKCUMHUPYEMOCTH KOHEUHBIMU p-TPYNIIAMH CBOOOJHOTO MPOU3BENCHUS C
00BEIMHEHHON MONrPYNION JBYX KOHEUYHBIX p-TPYNI M P-aHaJOTd OTMEUEHHBIX BBIIIE TEOPEM O
(UHUTHONW aNMpPOKCUMHPYEMOCTH CBOOOJHOTO TPOM3BEIACHMS JBYX Tpylnn ¢ OObEJUHEHHON
IO AT PYIIIOM.

Tema 2.8, @uuutHas  annpoxkcumupyemocts  HNN-pacmmpenunii.  DunutHas
anmpokcumupyeMoctb HNN-pacmupenus koneunoi rpymmbsl. CoBMectumbie oarpynmsl B 6aze HNN-
pacmupenus. dunprpanmonnas teopema st HNN-pacmmpenuit. @unuTHas annpoKCUMUPYEMOCTD
HNN-pacmupenns GUHUTHO anmpOKCUMUPYEMOW TPYIIBI ¢ KOHEYHBIMU CBSI3aHHBIMH TIOATPYIIITAMH.
Kpurepuii ¢unutHO# anmpoxcumupyemoctu Hucxomsmmx HNN-pacmmpennii. Kpurepuii GpuHUTHOM
annpokcumupyemoctu rpynn baymcmara — Conutspa. HekoTopble p-aHamorn OTMEUYEHHBIX BBIIIE
TeopeM o puHUTHOM anmpokcumupyemoct HNN-pacmmpenuid.

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

Texnonorust mpoOGaeMHOro 00y4eHUs — JEMOHCTpAls Ha JIEKIHSIX U MPAKTUYECKUX 3aHATHUIX
npoOJeMHBIX CUTyaluil. PaccMarpuBaioTcss HEKOTOpblE HENAaBHO pEUICHHbIE Hay4HbIE MPOOJIEeMBbI, a
TaKKe OTKpbIThIe TpobseMbl Teopuu rpymm. [IpobGremsl ydeOHOro XapakTepa Kak MPaBHIIO
dbopMynupyloTCa B BHAE 3aJad W PEUIAIOTCS AaclUpaHTaMH CaMOCTOSTEIBHO M Ha MPAKTHUECKUX
3aHATUSX TOJ PYKOBOACTBOM M NpU MOJJIEPKKE IMpernojaBaTensd. PerieHue kaxaod 3amaddl TOJHKHO
UMETh YETKYI0 JIOTHYECKYI0 CTPYKTYpYy, COJEpKaTh HEOOXOJMMBIE JOKa3aTeNbCTBA, IOSCHEHUS,
KOMMEHTapHHU, CCHIJIKU Ha TEOPETUYECKUE (PAKTHI.

NndopmanionHple  TEXHOJIOTUW: TEXHOJOTMH CMEIIAHHOTO OOYYeHHs, HCIOJIb30BaHUE
KOMITBIOTEPHBIX MMPE3EeHTAIUH, 00ecrieyeHre CTYICHTOB TEKCTaMH JIEKIUN B AIEKTPOHHOU (opMme.

6. YueOHO-MeTOIMYeCcKOe o0ecreyeHne caMoCTOATe/IbHOH padoThl 00y4aloIuXCs

CamocrosTenbHas paboTa aClIMPaHTOB COCTOMT B CIIEAYIOIIEM: eXKeHeAeIbHOoe paboTa ¢
PYKOIMCHBIMH U 3JIEKTPOHHBIMHM KOHCIIEKTaMU JIEKIIUI (MaTepHasibl BBIIAIOTCS aclUpaHTaM 1o Mepe
HE00X0IMMOCTH), U3y4EeHHUE JINTEPATyphl YKa3aHHOI B pa3zene § paboueil mporpaMmbl, BHIIOIHEHUE
JIOMAIIHUX 33JJaHUH (3a/1aHUsI BBIAAIOTCS HA KaXKI0M MPAKTHUECKOM 3aHATHH, U, TPU HEOOXOIMMOCTH, B
crcTeMe 3JIeKTPOHHOM MOIep)KKH 00pa3oBaTenbHOTO nporecca «Moi yHUBEPCUTET»
https://uni.ivanovo.ac.ru), BEIMOJHEHNE JOMAITHUX KOHTPOJIBHBIX Pa0OT TBOPUECKOTO XapakTepa
(pa3zpaboTaHbl OIPOOHBIE METOANYECKHE YKa3aHUSI 110 UX BBHITIOJIHEHHUIO), IIOATOTOBKA K 3a4eTy
(BOIIPOCHI M Ipyrue MaTepuabl sl CJauu 3a4eTa JOCTYIMHBI KaX/I0My aClMPaHTy Kak B OyMa)KHOM
BuJe (B aya. 326 mepBoro yd. Kopiyca) Tak ¥ B cucteme «Moii yHuBepcuTeT»). MeToiudeckue mocoous
10 JAHHOMY Kypcy HaxoJsaTcs B Oubanoreunsix Gponaax UBI'Y, ux BbIXOIHbIE JaHHBIE TPEACTABICHBI B
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NPUJI0KEeHUsIX K pabodeli mporpamme. Tam ke MpeACcTaBICHBI U JPYTrUe METOIUICCKHE MaTePUAIIBI 110
NAHHOU JUCIUILIMHE.

1. XapaKTepMCTmca OLHCHOYHBIX CpPEACTB JIAA TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
l'lpOMe)KyTO‘lHOﬁ arTrecranmumn oﬁyqammnxm mo JTuCHUIIJIMHE

HTtoroBelii KOHTPOJIb: YCTHBIA 3a4eT C OLEHKOW. llenp: mojaBeaeHUWE HWTOTOB OCBOEHHUS
acrupaHTaMu JaHHOW IUCHUIUTMHBI. Bompockl K 3adeTy mpuBeIeHBI B MpuiiokeHHsX. OleHuBaHUE
YpOBHS MOJATOTOBKHM aclupaHTa MPOBOJIUTCS B (OpME HAydyHOro OOCYXKAECHHUsS, NMPEAMETOM KOTOPOTO
SIBJIIFOTCSI BOIIPOCHI COBPEMEHHOM aJIreOphl M Hay4YHbIE PE3YNIbTAaThl ACIUPAHTA.

VY4uTHIBaIOTCS TaKXKe Pe3yJbTaThl BBHIIIOJHEHUS TOMAIIHETO 33aJaHusl TBOPUECKOTO XapakTepa, KOTOpoe
cootBercTByeT TeMarnke HMP acrimpanTa.

JUis moiydeHus OLEHKH «YAOBIETBOPUTEIbHO» HEOOXOIMMO 3HAHHUE OCHOBHBIX MOHATUH U
KJIACCUYECKUX PEe3yJbTaTOB TEOPUU TPYII, TEOpuu (UHUTHON aNMPOKCUMUPYEMOCTH TPYIII,
COBPEMEHHBIX HAampaBiIeHUN MU MpoOJEeMATHKU TEX pa3lesioB anredpbl, KOTOphIE BXOIAT B cdepy
Hay4YHBIX HHTEPECOB aclUpaHTa.

JUis moJlydeHMs OLEHKH «XOpOILO» Hapsay C I[epedyHCICHHBIM BBIIIE HEOOXOJIUMO YMETh
BOCITPOM3BOIUTH U TBOPUYECKH IepepadaThiBaTh JOKA3aTEIbCTBA KJIACCUUECKUX U COBPEMEHHBIX TEOPEM
TEOPUHU TPYII U KOMOMHATOPHOI TEOPUHU TPYIIIL.

Jlia moJTydeHusl OLIEHKH «OTJIMYHO» HEOOXOJWMO Hapsiy C NMEPEeYUCIEHHBIM BbIIIE BHIIOIHUTH
3alaHHE€ TBOPYECKOTO XapaKTepa, CBA3AHHOE C JI0KA3aTeIbCTBAMU HOBBIX HETPUBHAJIBHBIX
anreOpandecKux TEOpeEM.

3anaHusl TBOPUYECKOTO XapakTepa AArOTCs aClUPaHTy 3a HECKOJIBKO HENEsb J0 3a4eTa B KauyeCTBE
JOMaIrHer paboThl. 3aJaHUE CBS3aHO C M3YYCHHEM pE3yJbTaTOB KOHKPETHOW HAyYHOW CTaThU IO
TEOPUHU TPYII U MOJTydeHUuEeM Oojiee CHIIbHBIX (WK OoJiee 00IIMX) pe3yabTaToB. 3aJaHie MPECTaBIIsSET
co00i1 «pa3BETBICHHYIO» CUCTEMY CBSI3aHHBIX MEXKAY CO00I 3a/1a4, KOTOPhIE B COBOKYITHOCTH IMPUBOJIST
K MOJy4eHHIO TpeOyeMOro HOBOTO HAay4HOTO pe3ysbTara. 3a/laHue MPOBEpSETCs HEMOCPEACTBEHHO Ha
3adere. JIeMOHCTpAaLlMOHHBIE BEPCUH TAKOTO 33JIaHUs IPUBEIECHBI B IPHIIOKEHUH 1.

8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue JUCIUTIMHBI

OcHoBHas JIuTepaTypa:

1.Koctpukun, A.1. Beenenue B anredpy : yueOnuk / A.M. Koctpukun. - M. : MITHMO, 2009.
Y. 1. OcHoBbl anrebpsl. - 273 c¢. - ISBN 978-5-94057-453-8 ; To »xe [DnexTpoHHBIH pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63140

2.Koctpukun, A.W. Benenne B anredpy : yueonuk / A.W. Kocrpukun. - M. : MITHMO, 2009.
Y. 2. Jluneiinas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To ke [DnekTpoHHBIH pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63144

3.Koctpukun, A.11. Beaenue B anredpy : yueOnuk / A.W. Koctpukun. - M. : MITHMO, 20009.
Y. 3. OcHOBHBIE CTPYKTYpbl anredpsl. - 272 c. - ISBN 978-5-94057-455-2 ; To xe [D7AeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=62951

4. Kypom, Anekcanap I'ennagmeBud.Teopuss rpymm / A. I'. Kypom .— M.
®uszmatiut, 2011 .— 805 ¢ .— (Knaccuka u coBpeMeHHOCTh. MaTemMaruka) .— ISBN

978-5-9221-1349-6.

JlonoTHUTEbHAS JIUTEPATYPA:

1.C6opuuk 3amau no anredpe : 3amaunuk / nox pea. A.M. Kocrpukun. - M. : MITHMO, 20009. -
404 c. - ISBN 978-5-94057-413-2 ; To xe [Dnektponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274
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Pecypcer nHpOpMAITMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «IHTEepHET»:

Cucrema DIEKTPOHHOM MOANECPKKH oOpasoBarenbHOro mporecca «MoW — YHHBEpCHTET»
https://uni.ivanovo.ac.ru

OOmepoccuiickuii MaremMaruieckuii nopran http://www.mathnet.ru/

[Ipodeccronansubie 6a3bl TaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurteTckas OnbiaroTeka onmaiiay Www.biblioclub.ru

Dnexkrponnas oubmuorexka UBI'Y _http:/lib.ivanovo.ac.ru

Dnexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

MexyHapoaHble 0a3bl JaHHBIX:

Web of Science.

[Iporpammuoe oOecrieuenue: omnepammoHHas cucteMa Microsoft Windows, maker oducHbIX
nporpamMm Microsoft Office u(unu) LibreOffice, uatepuer-Opayzep Microsoft Edge u(unm) Yandex
Browser, Moii yHuBepCHTET.

9. MaTepuajbHO-TeXHHYECKOE o0ecTevyeHne TUCIHIIHHbI

VY4eOHble ayIUTOPUU:

- JUIS TIPOBEJICHUS 3aHSATHH JICKIIMOHHOTO THUMA C KOMIUIEKTOM CIEIUaTN3UPOBAHHON y4eOHOM
MeOenm W TEeXHUYECKUMH CpPEJICTBAMH OOYYECHHS, CIyXallUMU JJIs TPEJOCTABJICHHUS y4eOHOM
nH(popMaIu OOJIBIION ayUTOPUH;

- JUIsl TIPOBEICHUS 3aHATHM CEMUHApCKOrO THIA, KOHCYJIbTALUN, TEKYIIEro KOHTPOJIS H
MIPOMEXYTOUYHOM aTTeCTAllMU C KOMIUIEKTOM CIEIHaTM3UPOBAaHHON y4yeOHOU MeOesr U TeXHUYECKUM U
cpencTBaMu 0OydeHHUS;

[Tomemenne mis caMOCTOSATEIBLHOW PabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIICIHAIU3UPOBAHHON
y4eOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOMKIIOUECHHS K ceTH «MHTepHeT»
obecnieuenuem noctymna B DUOC.

JleMmoHcTpalMoHHOE 000PyIOBaHUE: JOCKA, IPOECKTOP IS MPE3CHTaLUH.
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ABTOD(BI) paboueii MPOrpaMMbI M CIUILIHHDL: npodeccop kabenps anre6per 1
MareMaTu4ieckol noruku MBI'Y, noktop Gr3uko-maTeMaTHUeCKIX Hayk Asapos J{murpuii Hukonaesuy

[Iporpamma paccmotpena m yrBepskuena Ha 3acefaHuu KaQeapsl anreOpsl U MaTeMaTHYecKOi
JIOTUKH

«19» ampesst 2017 r., nporoxon Ne 4,

IIporpamMma o6HOBIIEHA

IIPOTOKOJI 3acenanus Kapenpet Ne 6 ot «2» wmrous 2018 r.
Cormacosano: el T
PyxoBomurens OIT

O JI.H. A3apos

(noaruce)

ITporpamma o6HOBIEHA
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CornacoBano:

PykoBomurens OI1 J.H. Azapos

(noarmcey)




