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1. Ilesin ocBOEHUSsI AUCHUIINHBI

-MOJIy4YeHHe acHUpaHTaMu TIyOOKMX 3HAHUN IO CIEAYIOIIEMY HaIpaBIIEHUIO COBPEMEHHOM
TEOPHH TPYII: alIPOKCUMALMOHHBIE CBOMCTBA HEKOTOPBIX KJIACCOB IPYIMIT M CBOOOTHBIX KOHCTPYKIIUH
(puHHUTHAS ANMPOKCUMUPYEMOCTb, (PUHUTHASI ANMPOKCUMUPYEMOCTh OTHOCUTENBHO COMPSKEHHOCTH,
(UHUTHAS OTAETMMOCTD MOJATPYII, XOM(OBOCTH, AMMPOKCUMUPYEMOCTh KOHEUHBIMU p-TPYIIIaMHU,;

-[IOCTaHOBKA Mepe] acUpaHTaMH Hay4HbIX NMPoOJieM U co3faHue 0asbl s AalbHEHIINX HayYHBIX
MCCJIEJOBAHMUM 110 YKa3aHHBIM BBIILIE HAPaBIECHUSAM TEOPUM TPy,

-opMHUpoBaHUE y aCIHUPAHTOB BHICOKOT'O YPOBHSI MaTeMaTH4YECKOW KYJIbTYphl U UHTYUIIUHU, B TOM
YHCce CIOCOOHOCTH K KPUTHYECKOMY BOCIPHUSATHIO M TBOPYECKOMY BOCHPOHM3BEACHUIO M3BECTHBIX
MaTeMaTUYeCKUX pe3ylbTaTOB, a TaKXKe CIHOCOOHOCTH K CaMOCTOATEIbHBIM  aOCTpPaKTHBIM
MaTeMaTHYECKUM PacCyKIECHUSIM B 00JaCTH COBPEMEHHON TEOpUH TPYI,

-opMupoBaHuEe y acCHUPAaHTOB HABBIKOB HAayYHO-MCCIEAOBATEILCKOW paboOTHl (CIIOCOOHOCTH
CaMOCTOSTENIbHO JOKa3bIBaTh W3BECTHBIE M HOBBIC YTBEPKIACHUS, BBIABUTIaTh TUIIOTE3bl, TOATBEPKIAAThH
WIN ONPOBEPraTh UX, CIOCOOHOCTHU MOPOKAATh HOBBIE UJIEU U MOJy4aTh HOBBIE HAyYHBIE PE3YJIbTATHI B
00J1aCTH COBPEMEHHOW TEOPHH TPYIIN).

2. MecTo ntucuuniuHbl B cTpykType OIT

JlaHHasi TUCHMILIMHA SIBIISCTCS AUCHUIUIMHON 110 BbIOOpY (/1B.2.1). s ee yCnemHoro u3y4eHus
HEOOXOMMBI «BXOJ/IHBIC» 3HAHUS B 00J1aCTH OOIICH TEOPUHU TPYIIII.

Jlyist oCBOCHUS TaHHOW JUCIHUILTAHBI 00YyJarOIUCs TOKEH:

-3HaTh OCHOBBI TCOPHUH TPYIII K KOMOMHATOPHOM TEOPUU TPy,

-yMeTb paboTaTh ¢ aOCTPAKTHBIMH aNreOpanyecKUMH CUCTEMaMH,

-BJIaJI€Th BHICOKUM YPOBHEM MAaTEMATHYECKOW KYJIbTYpPhl U UHTYULIHH.

CogepxaHue AWCIMUILIAHA SBISETCS OCHOBOM HaydHOU pabOThl acUPaHTOB, 3aHUMAIOIIMXCS
M3y4eHUEM alpPOKCUMAIIMOHHBIX CBOMCTB TPYIMI, M CIOCOOCTBYET HAydyHOH pabOTe acHIUpaHTOB B
pamMKax HamuCaHHs AUCCEPTAIMOHHBIX PaboT Mo 3TOMY HampaBieHHio. Ha 3Tol TucCIUIuIMHEe OCHOBAHbI
Hay4YHO-UCCIICIOBATENbCKAsT JACATEIBPHOCTh AaCHUpPaHTa W IMOATOTOBKAa HAyYHO-KBATHM(PUKAIIMOHHON
paboThI (AEiCccepTaliK) HA COMCKAHNUE YUYEHOUW CTENEHU KaHAu/1aTa HayK.

3. IlllanupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI 00yYaOIIHICs TOJIKEH:

3HATh. COBpPEMEHHBIC pe3yJabTaTbl W MPOOJIEMATHUKY IO TEM HAIMpaBICHHUSIM TEOPHH TPYIII,
KOTOpBIE 3aHUMAIOTCS M3yYEHUEM amNMpOKCUMAIMOHHBIX CBOWCTB IPYMHMI M CBOOOJHBIX KOHCTPYKLIHN
(9TH 3HAHUSA JIeXKAT B OCHOBE BCEX MEPEUHCICHHBIX BBIIIE KOMIETCHLUH).

YMeThb: BOCCTaHaBIMBAaTh, BOCIPOM3BOAWTH M TBOPUECKH IepepadaThiBaTh J0Ka3aTelbCTBA
KJIACCHYECKUX M COBPEMEHHBIX TEOpPEM TEOpHUU TPYNI M KOMOMHATOPHOM TEOpUHU TPYII, KOTOpPHIE
CBSA3aHbI C U3YYEHUEM AIllIIPOKCUMALIMOHHBIX CBOMCTB, CAMOCTOSITENIBHO PACCYKaTh U pelIaTh Hay4YHbIE
3aJaud B YKa3aHHOM BbIIIE 00JIaCTH, 00OCHOBBIBATh MJIM OMPOBEPraTh Hay4HbIE TMIIOTE3bl, BBIBUTATh
Hay4HbIE€ THUIIOTE3bl, BECTH HAYYHYIO JHMCKYCCHIO, Pa3BHBaTh CBOK MAaTEMaTHYECKYK0 HHTYMIIMIO Ha
OCHOBe TIJIyOOKMX 3HAaHUM COBpPEMEHHOM anreOpbl, NPOBOJUTH CAMOCTOSTENIbHBIE Hay4YHBIE
UCCJIEIOBaHMsI, TIOPOXKJIATh HOBBIE HAYYHbIE WJEH Ha OCHOBE INIyOOKHMX 3HaHMM M MaTeMaTH4eCKOH
UHTYHUIIMH, PEaTH30BbIBATh CBOM HJIEU B BUJEC HAYYHBIX PE3YJbTAaTOB, YMETh MyOJIWYHO MPEICTABIATH
Hay4yHbIE PE3yJIbTAThl, OBITh TOTOBBIM K KPUTHUECKOMY aHaJIN3y U3BECTHBIX PE3yIbTaTOB B chepe CBOMX
Hay4YHBIX UHTEPECOB.

Baaaers: HaBbIKaMH pa0bOTHI C A0CTPAKTHBIMU aNreOpandecKuMH CUCTEMaMH, HaBbIKaMU Hay4YHO-
UCCIIEIOBATEIbCKONW pabOThl B cpepe CBOMX HAYUHBIX MHTEPECOB, BHICOKUM YPOBHEM MaTEeMaTHUYECKON
KYJIbTYpbl U UHTYMIIMHU, HABBIKAMH [1€PEX0/1a OT UHTYUTUBHBIX HAYyYHBIX UJEH K UX YETKOMY U SICHOMY
U3JI0KEHUIO B HAJJIe)KAIeM BUJIE — B BUJIC HAYYHBIX MyOJIMKALUH, TEXHOJIOTUAMH TIOMCKA HHPOPMALIUU
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C TIOMOIIBIO0 CETEBBIX PECYpPCOB, BIA/IETh HABBIKAMH IPEIIOAaBATEIBLCKOM pabOThl B 4aCTH, KacaroIencs
YMEHHUSI IyOJIMYHO MPEJICTABIATh U Pa3bsICHATH TOT WJIM MHOM MaTeMaTHYeCKHUI MaTepHall.

4. O0beM u coep:KaHue TUCHUTNIMHBI
OO0BbeM TUCIMILTHHBI COCTABIISET 2 3aUeTHBIC SMHUIIBI (72 aKaIeMHUUECKUX Yaca).

4.1. Conepxxanue AUCHMILVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe ¢ BHJIAMH H
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

No Buner 3anstuii, ux o0beM DopMBbI TEKYLIETO
n/m Pazgensr (TembI) o (B ak.4acax, 1Mo OYHOU KOHTPOJISI ycTieBaeMocCTH (TI0
JIUCITUTUTHHBI § ¢dopme oOyueHms) O4HOH opMe 00yUdeHUs)
=
& Sawia Sawria DopMBbI IPOMEKYTOUHOH
JEKI[UOH- CEeMHHap-
HOTO THIIA CKOro TuIia aTTecTalym
1  ®uHUTHO anIPOKCUMUPYEMBbIE TPYIIT
1.1 | Onpenenenue U MPOCTHIE 3 1 1
CBOWCTBA (PMHUTHO
ANIpPOKCUMUPYEMBIX TPy
1.2 | ®uHUTHAS AaNMIPOKCUMUPYEMOCTD 3 1 0
Y IOATPYIIBI KOHEYHOTO MHACKCA
1.3 | ®uHuTHASA aNMPOKCUMHUPYEMOCTh | 3 0 1
rpymni aBTOMOp(HU3MOB
1.4 | ®unuTHAS aNMPOKCUMHUPYEMOCTh | 3 1 1
paclIeILIIeMbIX pacmupeHuin
rpynn
1.5 | AnnpokcuMupyemocTb 3 1 0
KOHEYHBIMH p-TpyIIaMu
1.6 | ®unuTHAs OTJIETUMOCTh u| 3 0 1
OTJIETMMOCTh B KJIacCe KOHEYHBIX
p-rpynm
1.7 | ®uHuTHASA aNMPOKCUMHUPYEMOCTh | 3 1 1
OTHOCHUTEJIBHO COMPSKEHHOCTH U
x0n(OBOCTh
2 CB000/IHBIE KOHCTPYKIIMU TPYII
2.1 | Onpexnensonye COOTHOIIECHUS B 3 1 0
rpynmne
2.2 | CBoboxnble rpymmbl U UX | 3 0 1
anmnpoKCHMallMOHHbIE CBOWCTBA
2.3 | CBoboaHbIE MPOU3BEACHUS TpymIl | 3 1 1
1 UX alllIpOKCHMMAIIMOHHBIC CBOMCTBA
2.4 | CBoboaHbIE MPOU3BEACHUS TpymIl | 3 1 0
¢ 00BEeIMHEHHON TOATPYIIIION
2.5 | HNN-pacmmpenust rpyrmi 3 0 1
2.6 | ®uHUTHAS aNIpPOKCUMHUPYEMOCTh | 3 1 1
CBOOOJHBIX MPOU3BEACHUM TPy
¢ 00beAMHEHHON TOATPYNION
2.7 | AmpOKCUMHUPYEMOCTD 3 1 =
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KOHEYHBIMHU p-TpyImmnamu
CBOOOHBIX MPOW3BEICHUI TPy
¢ 00beAMHEHHON TOATrPYNION

2.8 | ®uHUTHASA aMMPOKCUMHPYEMOCTh | 3 = 1
HNN-pacimmupennii
Wroro 3a 3-i1 cemecTp 10 10 3a4er ¢ OLEHKOM
Hroro nmo guciuminHe 10 10

4.2. PazBepHyTO€ ONMHUCAHME COIEPKAHNS JUCUUILIMHBI O pa3aeaM (TeMaMm)

Pa3nes 1. ®uHUTHAsA aNNPOKCUMHUPYEMOCTh IPYIII

Tema 1.1. Omnpenesienne W NPOCTbie CBOWCTBA (PUHUTHO ANNMPOKCHUMHPYEMbIX TIPYIIIL.
Omnpenenenve (QUHUTHO aANMPOKCUMUPYEMOW TIpYyNIbl Ha s3bIke TroMoMopu3mMoB. DUHHTHAS
AMIMPOKCUMHAPYEMOCTh T'PYIIIBI LEJIbIX YUCEN W TPYNN LEJTOYHMCICHHBIX MAaTpUL. 3aMKHYTOCTh KJlacca
BCEX (PMHUTHO aNNPOKCUMHUPYEMBIX TPYII OTHOCHTEIBHO TMOATPYIIN, TPSAMBIX M JIEKAPTOBBIX
npousBeneHuii. DOUHUTHAS aNMPOKCHMHUPYEMOCTh KOHEUHO TIOPOXKACHHOW abeleBOW TPYIIIbL.
OTcyTcTBHE HEEAMHUYHBIX TOJIHBIX JJIEMEHTOB B TPYNIE Kak HEOOXOAMMoOe ycjoBUE €€ (PMHUTHOMN
annpokcuMupyeMoctd. OTCyTCTBHE HEEIMHHYHBIX TIOJHBIX 3JEMEHTOB B a0elieBOM Tpymie Kak
HEO0X0/IMMOE U JOCTAaTOYHOE YCIOBHE €€ (PMHUTHOW anmmpoOKCUMHUPYEMOCTH (Teopema MaiblieBa).
OUHUTHAST aNMPOKCUMUPYEMOCTh MYJIbTUIIIIMKATUBHOM TPYIIbl pallMOHAIBHBIX YHCEN U JII000H
COOCTBEHHOM MOJATPYIIIBI QATUTHBHON IPYIIBI PAIIHOHAIBHBIX YUCE].

Tema 1.2. @®MHUTHAA ANNPOKCUMHUPYEMOCTh U MOATPYNIbI KOHEYHOT0 MHAeKca. CBOICTBO
TPaH3UTUBHOCTHU ISl MOATPYII KOHEYHOro uHjaekca. Teopema Ilyankape. Ilepeceuenue Bcex nmoarpymn
JTAHHOW TPYMIbI, CONMPSHKEHHBIX ¢ (PMKCUPOBAHHOW MOJATPYNIONW KOHEYHOTO MHJAEKCA, KaKk HOpMallbHas
NOArpynna KOHEYHOro HHAekca. (DUHUTHO anmpoKCUMHpYEMblE TPYMNIbl KaK TIPYHIbl B KOTOPBIX
TPUBHAIBHO TEpeceyeHre BCeX MOATrPYIN KOHEYHOro HHJAEKca. 3aMKHYTOCTh Kjacca BceX (DUHUTHO
aNIpPOKCUMUPYEMBIX TPYII OTHOCUTEIBHO KOHEYHBIX paclIMpeHuil. PUHUTHO annpOKCUMHUpPYEMbIE
TPYIIIBI KaK MOArPYIIIBI I€KapTOBBIX MPOU3BEACHUN KOHEUHBIX IPYyIII.

Tema 1.3. @uHMTHAsS aNNPOKCMMHMPYEMOCTb rpynn aBroMop¢muimon. ['pynmsl
aBTOMOP(U3MOB TPYII U XapaKTEPUCTHUECKHE MOATPYHIbl. ['oMOMOpPPU3M HMHIYLHUPOBAHUS TPYIIIBI
aBToMoppusMoB Tpynnsl G B rpymmy aBToMOpduU3MOB QakTop-rpynmbsl rpynmsl G mo ee
xapaktepuctuueckoi noarpymme. [lepeceduenne Bcex MOArpynn (pUKCUPOBAHHOTO KOHEUHOTO MHIAEKCA
KOHEYHO IOPOXKAECHHOM TpyMNIbl KaK XapaKTepUCTUYecKas MOArpymmna KOHEeYHoro uHjuekca. [Ipumep
(GUHUTHO aNMmpOKCUMHUPYEMOW TpPYIIBI, TpyIa aBTOMOP(GU3MOB KOTOPOW HE SBIsSeTCd (QUHUTHO
annpokcumupyemoii. Teopema CmupHoBa — baymcrnara o (GUHUTHOH anmpoOKCUMUPYEMOCTH TPYIIIIBI
aBTOMOP(PU3MOB KOHEYHO TTOPOXKACHHOW (PMHUTHO aNmpOKCUMHUPYeMOil rpyriibl. O0001meHne TeopeMbl
CwmupnoBa - bacMmcnara.

Tema 1.4. ®DUHUTHAS AaNNPOKCMMUPYEMOCTh pacuienisieMbIX pacmmpenuit rpynm. [Tpumep
paclerIieMoro  pacliupeHus (UHUTHO aNNpPOKCUMHPYEMOW TPYIIBl C TMOMOUIbI0  (PUHUTHO
anmpOKCUMHUPYEMOU TPYIIbI, HE SBISIOMErocss (UHUTHO ammpokcuMmupyemou rpymnmoit. Teopema
MaubiieBa 0 (UHUTHOHM aNMpPOKCUMHUPYEMOCTH PACIIEIUIIEMOT0 PACHIMPEHHs] KOHEYHO MOPOXKIESHHON
(GUHUTHO aNMmpPOKCUMHPYEMON TpYyHMbl C MOMOILIBI0 (UHUTHO aNMpOKCUMHUPYEMOH Tpymmbl U ee
o0o0menue. Teopema ['mpma o (UHUTHOM aNMPOKCUMUPYEMOCTH MOJMMLIMKIMUYECKOW TPYIIBI Kak
CJeICTBUE U3 TeopeMbl Manblesa.

Tema 1.5. ANnNpoKCHMHPYEMOCTh KOHEYHBIMM p-TpynmnamMu. Pasznuusble onpeneneHus
TPYIIBI, ANIPOKCUMHUPYEMOM KOHEYHBIMM p-TpyNmaMu. 3aMKHYTOCTh KJacca BCEX TPy,
aNIpOKCHMUPYEMBIX KOHEUHBIMM p-TpyIIlaMH, OTHOCUTENIBHO IOATPYII, MNPSAMBIX M JEKapTOBBIX
MPOU3BEJCHUN U PACIIMPEHUIN C MOMOILBI KOHEUHBIX p-Tpynil. OTCYTCTBHE B IpyMIe p'-KPy4eHUs Kak
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HE00X0/IMMOE YCJIOBUE €€ allPOKCUMHPYEMOCTH KOHEUHBIMU p-Tpynmnamu. JlOCTaTOYHOCTh 3TOTO
YCIOBHSl B Cllyda€ KOHEYHO NOPOXKJICHHOW HUJIBIIOTEHTHOW TIpPYNIIBI M Kak CJEACTBUE Teopema
I'pronbepra 00  anmpoKCUMUPYEMOCTH  KOHEUHBIMH  p-TPyNIIaMHd  KOHEYHO  MOPOXKIEHHOMN
HWIBIIOTEHTHON Tpynmbl 0e3 kpyueHus. Kputepuil anmpoKCUMHUPYEMOCTH KOHEUHBIMH p-TpYIIaMu
CBEPXPa3pEIIMMOM TPYIIIIHIL.

Tema 1.6. ®uHUTHAS OTAEJUMOCTH H OTAEJHMOCTHL B KJacce KOHEYHBIX P-TPyIil.
Paznuunblie onpeneneHuss GUHUTHO OTIAETUMOIO MOAMHOXKECTBA U (PMHUTHO OTIEIMMOM MOJTPYIIIHL
OUHUTHAST OTACTUMOCTb KOHEYHOrO TMOJAMHOXECTBA (PUHUTHO AamNMpOKCUMUPYEMOW TPYIIIBL
PaBHOCWIIBHOCTB (buHUTHOM OTAEIIUMOCTH HOPMAaJIbHOU MOATPYIIIIBI u (GuHUTHOM
anmnpOKCUMUPYEMOCTH COOTBETCTBYIOIIEH (akTop-Tpynmnbl. Teopembl O (GUHUTHONH OTAECTUMOCTU
MNOATPYII B KOHEUHBIX M PACIICIUIIEMbIX paciiupeHusx. OUHUTHAS OTACIMMOCTh BCEX MOATPYIIN B
NOJIMIMKINYECKUX Tpynnax. OTAeNIUMOCTh MOArPYHI B KJIACCe€ KOHEUHBIX p-TPYyNI U P-aHaJIOTU
HEKOTOPBIX TeopeM O (pUHUTHOW oTAenuMocTd. [loArpynmbl KOHEYHO MOPOXKIESHHONW HUJIBIMOTEHTHOU
TPYIIIbI, OTJAEIUMBIE B KJIaCCE KOHEUHBIX p-TPYIIL.

Tema 1.7. @®OuHUTHAsS ANNPOKCMMHUPYEMOCTh OTHOCHTEJIbHO CONPSIKEHHOCTH M
xongoBocth. [loHAaTne (GUHUTHONW aNIPOKCUMHUPYEMOCTH OTHOCHUTEIIFHO CONPSIKEHHOCTH M €ro p-
anasior. Teopema KapramomoBa o (pUHUTHOW anmmpOKCUMHUPYEMOCTH OTHOCHUTEIHHO COMPSKEHHOCTH
CBepXpazpemiuMbix rpynn. Kpurepuil anmpokCUMUPYEMOCTH KOHEYHBIMU p-TPyHIaMU OTHOCHUTEIIBHO
COTPSDKEHHOCTH I CBEpXpaspermmmoi rpymnmbl.  XomdoBbl Tpynmbl. Teopema ManbneBa o
XOIM(OBOCTH KOHEYHO MOPOKACHHON (PUHUTHO anmpoOKCUMHUPYEMOM TPYIIIIbIL.

Paznea 2. CB00oaHbIe KOHCTPYKIMHU TPy

Tema 2.1. Onpeaeasivonmiue COOTHOLIEHMSI B Tpynme. 3aJaHu€ TPYINNbl MOPOKIAIOMIMMU
CHUMBOJIAMU M OTPEACISIOMUME cooTHomeHussMu. [Ipobnema paBencTBa cioB. Teopema ManbieBa o
pa3pelrMoCTH IPOOIEMBbl PAaBEHCTBA B KOHEUHO OINPEIENIEHHONW (PMHUTHO alllIPOKCUMHUPYEMOM IpymIie.

Tema 2.2. CpoOogHbple rpynnmbl M HX AaNNPOKCHMALMOHHBIC CBOMCTBA. Pa3nuuHble
ompeneneHuss cBoOOMHOW Tpymnmbl. Hecokpatumas 3amuch diaemMeHTa CBOOOAHOW Tpynmbl. Teopema
Hlpeiipa o moarpynnax cBoOogHON rpynmbl. CBOHCTBa (PMHUTHON anmpoOKCUMHPYEMOCTH, (PUHUTHOMN
anMnpOKCUMUPYEMOCTH OTHOCHUTENIBHO COINpPSDKEHHOCTH U alllIPOKCUMHUPYEMOCTH KOHEYHBIMU  p-
rpynmnamMu Juis CBOOOAHOHN Tpymmbl. ANMPOKCUMHPYEMOCTh CBOOOAHON TIpyMIbl MPOU3BOJIBHBIM
KOPHEBBIM KjaccoM rpymnn. OUHHUTHAs OTIEIMMOCTh KOHEYHO MOPOKACHHBIX MOArPYII CBOOOAHOMN
rpynmbl. XapakTepusauus IUKINYECKUX TMOATPYNI CBOOOJHOW TPYIIBL, OTACIMMBIX B Kiacce
KOHEUYHBIX p-TPYIIIL.

Tema 2.3. CBoOoaHble NpoOM3BeAeHHS TPYNN M HMX aNNPOKCMMHPYEMOCTb KOPHEBBIMH
KkJaccamMu. PasnnuHble ompeneneHuss cBOOOAHOro mnpousBeaeHus rpynmn. Hecokparumas 3amuck
sneMeHTa cBoOomHOro mpousBeneHus rTpynn. Teopema Kypoma o moxarpymnmax cBOOOZHOTO
npousBeneHus rpymnm. JlekaproBa moarpymnmna cBoOOJHOTO Mpou3BencHus. Teopema ['pronbepra o6
anMpOKCUMUPYEMOCTH  KOPHEBBIM  KJIACCOM TPy  CBOOOJHOTO  NPOM3BEACHUS  TPYII,
anMpOKCUMUPYEMBIX 3THM KJIACCOM.

Tema 2.4. CBoOoaHbIe NMpOU3BeJeHUs] TPynn ¢ O0beJWHEHHOH MOArpynmnoi. Pa3nuuHble
OlpesieieHusi CBOOOJHOIO MpPOM3BENEHHsSI TIpyNI C OObEAMHEHHOW moArpynmnoi. BioxkxumocTts
CBOOOJHBIX COMHOXKHMTENEH B CBOOOJHOE NPOHM3BEACHUE TPYNI C OOBEIUHEHHOW MOATPYMIION.
CymecTBoBaHHEe TOMOMOp$HU3Ma CBOOOJHOTO TpousBeneHus Tpynn 4 W B ¢ 00beIUHEHHOU
HNOATPYNION B IPYIILy NMpeoOpa3oBaHUil MHOXKeCTBA A XB, MHBEKTUBHOTO Ha CBOOOJHBIX MHOXHTEIISX.
Hecokpartumas 3amuch 35eMeHTa CBOOOJHOTO IMPOU3BENECHUS TPYNI C OOBEAMHEHHOW MOATrPYIIIOH,
HEPaBEHCTBO EIMHUIIE JIIOOOTO 3JIEMEHTa, HECOKpAaTUMasl 3alHCh KOTOPOTO COJEPKHUT Oojiee OTHOTO
ciora. Teopembr X. HeliMan o moarpymmax CBOOOJHOTO MPOW3BEACHUS TPYNI ¢ 0O0BEIUHEHHOU
MOATPYIIION.
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Tema 2.5. HNN-pacmupenus rpynn. Onpenenenne HNN-pacmmpenus. BioxumocTts 6a30B0it
rpymmbl B HNN-pacmmupenue. CymecrBoBanue romomopduzma HNN-pacmmpenus koHeunou rpymmbsl G
B Tpynny npeoOpa3oBanuil rpynnsl G, HHBEKTUBHOTO Ha 0a30Boil moxarpymme. [IpuBeneHHas 3amnuch
anementa HNN-pacmmpenus. Jlemma bputrona.

Tema 2.6. ®UHUTHAA aNNPOKCHMHPYEMOCTb CBOOOJHBIX MNpPOM3BeAeHMI  rpymm c
00beHeHHoI moarpynmnoii. [Ipumep cBoGOIHOTO TTpOHU3BEEHUS C O0OBEAMHECHHOM MOATPYIIION ABYX
(UHUTHO AaNMPOKCUMHUPYEMBIX TPYII, KOTOpOE HE SIBJIETCS (PUHUTHO amnmpoOKCHUMHUPYEMOM TpyIMIOH.
Teopema I'. bBaymcnara o GpuHUTHOM anMPOKCUMUPYEMOCTH CBOOOHOTO MPOU3BEACHUS TBYX KOHEYHBIX
rpynn ¢ o0beauHeHHOW mnoarpynnoil. CoBMeCTHUMbIE NOATPYNIBl B CBOOOJHBIX MHOXHTEIAX
CBOOOJIHOTO TIPOM3BENCHUSI TPYII ¢ OOBEIWHEHHOW moArpynmoi. DuiabTpanmroHHas Teopema [
Baymcnara st cBOOOAHOTO TNPOW3BENCHHUS ABYX TIPYyNI C OOBEAMHEHHOW NOATPYNNON. YCIOBUS
oOparumocT (puIbTpaunoHHON Teopemsl ['. baymcnara. @uHUTHAS alIPOKCUMHPYEMOCTh CBOOOHOTO
MPOU3BENCHUS BYX (PUHUTHO anNmpOKCUMUPYEMBIX TPYII C KOHEYHOW OOBEIUHEHHOW MOATPYIIOM.
@uHUTHAS aNMpPOKCUMUPYEMOCTb CBOOOJHOTO MPOM3BEACHUS ABYX KOHEUHO MOPOXKICHHBIX a0eNeBBIX
rpymnn ¢ obbenuHeHHoW moarpynmnoi. Teopema I'. Baymcrmara o (QpuUHUTHON anmmpOKCHMUPYEMOCTH
CBOOOJTHOTO TPOM3BEACHUS JIBYX KOHEYHO IOPOXKICHHBIX HHJIBIOTEHTHBIX TPYHN C IHKIAYECKOH
obbenuHenHoi moarpynmnoil. Teopema I'. baymciara o puUHUTHOHN aNmPOKCUMUPYEMOCTH CBOOOIHOTO
IPOM3BEACHUS IBYX CBOOOIHBIX TPYIII C UKJINYECKON 00beAMHEHHON TOATPYIIIIOH.

Tema 2.7. ANNpoKCUMHPYEMOCTh KOHEYHBLIMH p-TPyNINaMU CBOOOJAHBIX MPOM3BeACHUI
rpynn ¢ o0beguHeHHOl moarpynmoii. Ilpumep cBOOOJHOrO TpPOHM3BEACHUS C OOBEAUHEHHON
MNOATPYNIONH JIBYX KOHEUYHBIX p-TPYII, KOTOPOE HE AanmpOKCUMUPYEMO KOHEUHBIMH p-TPYIIaMH.
Kputepuit Xurmena annpoKCUMUPYEMOCTH KOHEYHBIMH p-TpPYIIaMH CBOOOJHOTO INPOU3BENEHUS C
00BEAMHEHHON MOATPYNIONW JBYX KOHEUHBIX p-TPYII M [P-aHaJOTd OTMEUEHHBIX BBIIIE TEOPEM O
(UHUTHONW aNMPOKCUMUPYEMOCTH CBOOOAHOTO TMPOW3BEACHHS [BYX TIpynn ¢ OOBEIMHEHHOM
MOATrPYIITOM.

Tema 2.8. @DunutrHasa  annpoxcumupyemocts  HNN-pacmmpenmii.  @uHHUTHAA
anmpokcumupyemoctb HNN-pacmmperus koneuno rpynmnsl. CoBMectumbie moarpymnmbsl B 6aze HNN-
pacmmpenus. OunprpannonHas teopema it HNN-pacmmpenuit. @uHnTHAsS annpoKCHMUPYEMOCTb
HNN-pacmupenuss GUHATHO anmMPOKCUMUPYEMOM TPYIIBI ¢ KOHECYHBIMU CBSI3aHHBIMU TOATPYIITAMH.
Kputepnit ¢punutHON anmpoxcumupyemoctd Hucxomamux HNN-pacmmpenuit. Kpurepuii ¢puauTHON
annpokcumupyemoctu rpynn baymcnara — Conutspa. Hekoropble pP-aHamoru OTMEUYEHHBIX BBIIIIE
TeopeM o punuTHOM anmpokcumupyemoctu HNN-pacmpenmii.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

TexHoNorHsT MPOOIEMHOTO O0yYEHHsI — JEMOHCTPALMs Ha JICKIUSAX U MPAKTUYCCKUX 3aHATHIX
npoOJeMHbIX cuTyauuid. PaccMaTpuBaroTCs HEKOTOpPbIE HENABHO PELICHHBIE HAy4YHBIC MPOOJIEMBI, a
TaKXKe OTKPBIThIE TpoOJIeMbl Teopuu Tpymi. [IpoOneMbl ydeOHOTO xapakTepa Kak MpaBUIIO
dbopMynupyroTcs B BHIE 3a7ad U PEHIAIOTCS AaclUpaHTaMH CaMOCTOSITENIbHO M Ha MPAKTHYECKHX
3aHSATUSX TOJ PYKOBOJCTBOM M TIPU TOAJEPXKKE IperoaaBatels. PenieHne Kakmaod 3agadu JTOJKHO
HUMCTh YCTKYIO JIOTHYCCKYIO CTPYKTYPY, COACPIKATH HGO6XO,Z[I/IMBIG J0Ka3arciabCTBa, IIOACHCHUA,
KOMMEHTApHH, CCBUTKU Ha TEOPETUICCKHUE (DAKTHI.

I/IHq)OpMaL[I/IOHHBIG TCXHOJIOTUM. TEXHOJIOTNHU CMCIIaHHOI'O O6y‘-IeHI/I$I, HUCITOJIB30BaHUC
KOMITHIOTEPHBIX MIPE3CHTAIIHIA, 00ECTIeYCHNE CTYICHTOB TEKCTaMH JICKIIUN B 3JICKTPOHHOU (hopme.

6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CaMOCTOSITeIbHOM PadoThl 00yYaKIIHXCS

CaMocrosiTenbpHast paboTa acCUPAaHTOB COCTOUT B CIIEAYIONIEM: XKEHEIEIbHOE padoTa ¢
PYKOTIMCHBIMH U 3J€KTPOHHBIMUA KOHCIIEKTAMU JIEKIIMIA (MaTepualbl BbIJAIOTCS aClIUPaHTaM 10 Mepe
HE00XO0IMMOCTH ), U3yUCHHE JIUTEPATYPHl YKa3aHHOH B pa3zzene § paboueil mporpaMMsl, BHITOTHEHHUE
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JIOMAITHUX 3a/IaHuH (3a1aHUS BBIIAIOTCS HAa KAKIOM MPAKTUIECKOM 3aHATUH, U, TP HEOOXOIUMOCTH, B
CHCTEME AJIEKTPOHHOU MOIEPKKHA 00pa30BaTEIBbHOTO mporiecca «Moi YHUBEPCUTETY
https://uni.ivanovo.ac.ru), BeIOJIHEHHE JOMAIITHAX KOHTPOJIBHBIX pab0OT TBOPUECKOTO XapaKTepa
(pa3paboTaHbl MOAPOOHBIE METOIUYCCKHE YKa3aHUS TT0 MX BBHITTOJHEHHIO), TIOJITOTOBKA K 3a4eTy
(BOIIPOCHI U IPYTHE MaTEPHAIBI IS CIAYX 3a4eTa TOCTYIHBI K&KIOMY acUPaHTy Kak B OyMaKHOM
Buje (B ayn. 326 mepBoro yd. Kopiyca) Tak u B cucreme «Moil yHuBepcHuTeT»). MeTtoaudeckue mocooms
10 JAaHHOMY KypcCy HaxonsTcs B onbnnoreunsix Gponnax UBI'Y, ux BEIXOIHBIC JaHHBIE TIPEICTABICHEI B
NPUJI0KeHUsIX K paboueii mporpamme. Tam ke npeAcTaBieHbl U APYyTrue METOANYECKIEe MaTepHallbl 110
NAHHOU JUCIUILIUHE.

7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB /Ui TeKyllero KOHTPOJIsI YCIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTAlMU 00y4AI0IIMXCS 110 JMCHUILJIMHE

HToroBelii KOHTPOJIb: YCTHBIA 3a4eT C OLEHKOW. llenp: moaBeneHWE WTOrOB OCBOEHHUS
acrMpaHTaMU JaHHOW IMCHUILIMHBL. Bompocel K 3adeTy NpUBEIEHbI B NpPHIOKEHUSAX. OlieHHMBaHUE
YPOBHSI MOATOTOBKM acCIUpaHTa MPOBOAMUTCA B (opMe HAy4yHOro OOCYXKICHHS, MPEAMETOM KOTOPOTO
SBIISIOTCS BOITPOCHI COBPEMEHHOM anreOphl U Hay4YHbIE PE3YyJIbTaThl aCIIUPAHTA.

Y4uUTBIBaIOTCSA TaKKE PE3yJIbTAThl BBHIIIOJHEHUS JTOMAIIHErO 33aJaHUsl TBOPUECKOIO XapakTepa, KOTOpoe
cootBercTByeT Tematuke HMP acnmpanTa.

JUis TOJy4eHUs: OLEHKU «yIOBJIETBOPUTEIHHO» HEOOXOAMMO 3HAHWE OCHOBHBIX MOHATHH W
KJIACCUYECKUX pEe3yJbTaTOB TEOPHUH TPYMI, TEOpUH (UHUTHOM aNIpOKCUMHUPYEMOCTH TpYIIIL,
COBPEMEHHBIX HAIPaBICHUA M MPOOJEMATHKU TEX pa3fesioB aireOpbl, KOTOpbIE BXOIAT B cdepy
Hay4HBIX UTHTEPECOB ACIIUPAHTA.

JUis monydeHUs] OLIGHKHU <«XOpPOIIO» Hapsiay C IEpPEYUCICHHBIM BbIIIE HEOOXOIUMO YMETh
BOCIIPOM3BOANTH M TBOPUYECKH MepepadaThIiBaTh JOKA3aTENbCTBA KIACCUYECKUX U COBPEMEHHBIX TEOpEM
TEOPHH TPYII 1 KOMOMHATOPHON TEOPUU TPYIIII.

Jlis mosydeHusi OUEHKH «OTJIMYHO» HEOOXOAMMO Hapsy C MEPEUHUCICHHBIM BBILIE BBITOJIHUTH
3alaHue TBOPYECKOIO XapakTepa, CBSI3aHHOE C JIOKA3aTelIbCTBAMM HOBBIX HETPUBUAJIBHBIX
anre0panvecKux TEOpPEM.

3aaHusl TBOPUYECKOIO XapakTepa JarTCs aCUPaHTY 3a HECKOJIBKO HENENb [0 3a4eTa B KaUECTBE
JOMaIIHe paboThl. 3ajaHue CBSI3aHO C WM3YyYEHHWEM pe3YyJIbTAaTOB KOHKPETHOW HAy4YHOW CTAaThH IIO
TEOPHH TPYIII U MOJIydeHUueM OoJiee CUIIbHBIX (WM OoJiee 00IIMX) pe3ynbTaToB. 3alaHue MPEICTaBIIET
co00i1 «pa3BETBICHHYIO» CUCTEMY CBSI3aHHBIX MEXAY COOOM 3a/1a4, KOTOPbIE B COBOKYITHOCTU MPUBOJISAT
K TOJIYYECHHIO TpeOyeMOro HOBOTO Hay4YHOTO pe3ysibTaTa. 3aJlaHhe MPOBEPSETCS HEMOCPEICTBEHHO Ha
3auere. JleMOHCTpallMOHHBIE BEPCUM TAKOTO 33JJaHUs IPUBEICHBI B TPUIIOKEHUU 1.

8. YueOoHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHHe TN CIHILTUHbI

OcHoBHas IuTeparypa:

1.Koctpukun, A.W. Beeaenue B anredpy : yueonuk / A.W. Kocrpukun. - M. : MITHMO, 2009.
Y. 1. OcHoBbl anrebpsl. - 273 c. - ISBN 978-5-94057-453-8 ; To ke [DaeKTpoHHBINA pecypc].
URL.:http://biblioclub.ru/index.php?page=book&id=63140

2 Koctpukun, A.W. Beeaenue B anre0py : yueonuk / A.W. Koctpukun. - M. : MITHMO, 2009.
Y. 2. Jluneninas anre6pa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe [DnekTpoHHBIN pecypc].
URL.:http://biblioclub.ru/index.php?page=book&id=63144

3.Koctpukun, A.. Beeaenue B anredpy : yueonuk / A.M. Kocrpukun. - M. : MITHMO, 20009. -
Y. 3. OcHOBHBIE CTPYKTYphI anreOpsl. - 272 c¢. - ISBN 978-5-94057-455-2 ; To xe [DnekTpoHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=62951
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4. Kypom, Anekcannp I'ennanueBuu.Teopust rpynn / A. I'. Kypomr .— M.
®uzmatnut, 2011 .— 805 ¢ .— (Knaccuka u coBpemennocts. Matemaruka) .— ISBN
978-5-9221-1349-6.

JlononHuTenpHas IUTEpaTypa:

1.Coopnuk 3amaud no anredpe : 3amaynuk / mox pea. AWM. Kocrpukun. - M. : MITHMO, 2009. -
404 c. - ISBN 978-5-94057-413-2 ; To xe [DnektpoHHblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

Pecypcel nHpOpMannoHHO-TEIEKOMMYHUKAITMOHHOM ceTn « HTepHET»:

Cucrema »5SIEKTPOHHOM TMOAJEPKKM 0Opa3zoBaTenbHOrO rmporecca «Moil  yHUBEpCUTET»
https://uni.ivanovo.ac.ru

OO1epoccuiickuii MaTemMaTudeckui mopran http://www.mathnet.ru/

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas Oubdianoreka onnaitny Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsbiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

MexyHapoiHble 0a3bl TaHHBIX:

Web of Science.

[IporpammHoOe obecrieueHue: omepanuoHHas cuctrema Microsoft Windows, maker oduCHBIX
nporpamm Microsoft Office u(wm) LibreOffice, unrepuer-O6paysep Microsoft Edge m(mmm) Yandex
Browser, Mol yHuBEpCHUTET.

9. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUU:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CICIUATH3UPOBAHHON y4eOHOI
MeOeu W TEeXHUYECKHMHU CpeICTBaMU OOYyYEHHMs, CIHyXAllUMU JUIs TpPEeJOCTaBlIeHUS ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- Uil TPOBEIEHUs 3aHATUM CEMHUHApPCKOIO THUIIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJsA U
MPOMEKYTOUYHON aTTECTAIlMU C KOMIUIEKTOM CHEIUAIM3UPOBAHHON yueOHOU MeOenn U TeXHUYEeCKUMU
cpencTBaMu OOy4YeHUS;

[Tomemenne st CaMOCTOSTENILHON PAaOOTHI, OCHAIIEHHOE KOMILIEKTOM CHEIHATU3HpPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» n
obecnieuenuneM gocryma B DUOC.

JleMoHCTpanMoHHOE 000PYAOBAaHUE: JOCKA, TPOEKTOP IS MPE3eHTAIUH.
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ABTOP(BI) padoyeii MporpaMMbl AUCHUILIUHBI: TIpodeccop Kadeaps! GyHIaMEHTAIbHOMI
mareMmatuku UBI'Y, nokrop ¢puszuko-maremarndeckux Hayk A3apoB Jmutpuii HukomaeBud

[Iporpamma paccMoTpeHa U yTBEp:KJIeHa Ha 3acelaHnu Kadeapsl GyHIaMEeHTAIbHON MaTeMaTUKH

«30» aBrycra 2024 r., mpotokoin Ne 1.

[Iporpamma ob6HOBICHA

MIPOTOKOJ 3acenanus kadeapsl Ne _ oT « » 20 T
CormnacoBaHo:

PykoBoautens OI1

(Toxnuce)

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus kadenpsl No oT « » anpenst 20 T.
CornacoBaHo:

PykoBonurens OI1

(nmoamnucek)
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