degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: T'eomerpuueckas Teopus rpymi. HYacts 2
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZ0B COBPEMEHHON MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: W.I". JIsiceHoK, O-p Qu3.-MatT. HAyK

[Iporpamma obcyxieHa Ha 3acefjanuy KadeIpbl METOJJOB coBpeMeHHOH maTtematuku 30.05.2022



AHHOTANMA

Kypc ycrnoBHO MOXHO pazfgenuTh Ha ABe yacTH. [lepBas 4acTh SBIAETCS MOATOTOBUTEIBHOM U €€ MOXKHO
OTHECTH CKOpee K KJIACCHYECKMM pasjieslaM KOMOWHATOPHOM TEOpHH TPYHII, B KOTOPOH M3ydyaroTcs TPYIIIbI,
3aJaHHbIE C TIOMOLIbI0 MOPOXKIAIOMIMX M OINPEHCNIAIONINX COOTHOIIEHWH. BTopas 4YacTb OTHOCHUTCS K
COOCTBEHHO T€OMETPHUYECKOH Teopuu rpymnil. Kypc cocTouT M3 cieayronmx pas3fenaoB: CBOOOAHBIE IPYIIIHI;
3aJaHusl TPYII € MOMOIIBIO TOPOXKIAIOMIMX U ONPEACISIIOMINX COOTHOILICHUH; BBEACHUE B AJITOPUTMUYECKHE
npoOieMsl A7 TpymIl; Tpadbl B TeOMETPUYECKON TEOPUU TPYIIL; aCUMITOTHYECKHE XapaKTEPUCTUKU TPy
(pynkuus pocra m ¢ynkuus JpHa); cBOOOAHBIE KOHCTPYKUMH Al rpynn (CBOOOJHBIC MPOU3BEACHHS,
CBOOOJIHBIE MPOU3BEJCHHS ¢ 00benHEeHHON moarpymmnoi u HNN-pacmipenus); BBeicHHE B TEOPHUIO TPYIIII,
JEHCTBYIOIIUX HA IEPEBbSIX; BBEICHHE B IPyOyI0 reOMETpHUIO (KBa3HM30METPUH METPUUECKUX MPOCTPAHCTB);
THIIepOOJINYeCKUe METPUYEeCKHe MPOCTPAHCTBA M TIpynmbl. B Kypce He mpearnonaraercss 10Ka3aTeIbCTBO
rIyOOKMX TeopeMm (Hampumep, OCHOBHas Teopema Teopun bacca-Ceppa Oymer cdopmynmupoBana 0e3
JI0Ka3aTesIbCTBA), OJHAKO IIpedrionaraeTcs 10Ka3aTelbCTBO pPslla NPUHIUIAIBHBIX PE3YJIbTaTOB, UMEIOIIHUX
Ba)XHOE 3HAUCHHE B NMOHMMAHHUM HMJCH TeOMETPUYECKON TeOpHH TpyMIl, B YaCTHOCTH, Teopembl Llpaiiepa o
HOATpYyNIax CBOOOAHOW TIpYIIBI, TEOPEM O HOPMAIbHOM QopMe aiusi CBOOOIHBIX NPOU3BEACHUHA U
HNN-pacmmpenuii rpynmn, Tteopembl Munnopa-IlIBapna u Tteopembr [pomoBa 00 3KBHUBaJIEHTHOCTH
THIIEPOOJINYHOCTH TPYTIIBI JINHEHHON olleHKe ee pyHKIMK J[9Ha. 3HauuTeNpHas 9acTh Kypca (IPUMEPHO OlHA
TPETh) MOCBSIICHA THUIEPOOINYECKUM METPUUYECKUM HpPOCTpaHCTBaM M rpymmam. s ocBoeHus Kypca
HEOOXOAMMO 3HAHHE TEOPHUU TPYHI B 00bEME CTaHAAPTHOTO Kypca BBICIIEH aireOpsl, a TakkKe KeJaTelbHO
3HaKOMCTBO C OCHOBHBIMH TOHSTHSIMH TOIIOJOTHH, B YaCTHOCTH, TOMOJOTMYECKOTO M METPUUYECKOTO
MPOCTPAHCTBA, HETIPEPBHIBHOTO OTOOPAKEHHS.

1. lean u 3apa4n
Heab nucUMMINHBI

O3HAaKOMJICHHE CTYAEHTOB C 0a30BBIMM IMOHATHSAMHU M pE3yJbTaTaMHU COBPEMEHHOH reoMeTpUdecKon
TEOPHUH IPyII.

33]13‘[1/[ JAUCHUIIINHBI

JIaTh CTyJAEHTaM HEOOXOMUMYIO OCHOBY JJIsl JaJbHEHIIEro yriyOJCHHOTO H3Y4YCHHUS HpeaMeTa, 4TO
MO3BOJUT B ONPEACICHHON CTEIEHH OPHCHTUPOBATHCA B COBPEMEHHBIX HCCICAOBAHHUSIX B OTOH
00J1aCTH MaTeMaTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKHU

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJjaMi YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

MIPEICTAaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN




[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUYEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHOM JesSTENBHOCTH

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTaly MpH aHajiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HAThb!
OCHOBHOE COZEpKaHME Kypca: OIPEAETCHUs IMOHATHH M CBOMCTBA COOTBETCTBYIOLIMX OOBEKTOB,
J0Ka3aTeIbCTBO TEOPEM.

YMETh:
pemars 3a/1a4u 1o BCEM pasjeliaM Kypca.

BIIAJICTh!

OCHOBHBIMH NOHSTHUSMU KOMOMHATOPHON U TEOMETPUUECKON TEOPHUU TPYIII, H3JIOKEHHBIMH B Kypce, a
TAKXE COOTBETCTBYIOIIECH TEXHUKOM, IPUMEHSIEMON B I0KA3aTeJIbCTBE TEOPEM U PELLICHUM 3a]1a4.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
| Beenenue B TEOPUIO TpyIIIL, 5 5 5
NEHCTBYIONIUX Ha JICPEBbAX.
2 Beenenue B rpyOyro reoMmeTpuio. 5 5 5
3 l'unep6omuueckue METPUYECKUE 5 5 5
MIPOCTPAHCTBA.
4 Knacc runep6onndeckux rpyii. 5 5 5
KBazureonesnueckue MyTH u
5 KBa3HUBBIIYKJIIOCTb B THIEPOOTUYECKUX 5 5 5
METPHUUYECKUX MPOCTPAHCTBAX.
6 CoiicTBa runepOOIMYECKUX TPYIIL. 5 5 5
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)




1. BBenenue B TeOpuIO TPy, JEHCTBYIONINX HA JEPEBbSIX.

I'padet rpynn. [Moctpoenne dyHnamentaapHOM Tpynmsl rpada rpymnm. [loctpoeHue nepesa AeicTBUS
rpyMIibl Ui cBOOOJHBIX KOHCTpYKUuil. [locTpoenne nepeBa neiicTBrs TpyII B 00IIEM cliydae.

2. Beenenue B rpyOyro reoOMeTpHuIo.

KBazunzomerpuueukune BiuoxeHus. Kasumszomerpuu. Kpurepun kBasumzoMmMeTpHyHOCTH. Teopema
Munnopa-11IBapuaro. KBazunzomerpuueckie MHBApUAHTHI TPYTII.

3. T'unepbonuyeckne METpU4ECKHe MPOCTPAHCTBA.

l'eonesnueckue nmpoctpancTBa. Merpuueckue AepeBbs (R-mepeBbsa). DKBHUBaJCHTHBIE ONPEACICHUS
rUNepOOIMIeCKIX METPUUECKHUX IPOCTPAHCTB.

4. Knacc runep06oin4ecKux TpyI.

Teopema I'poMoBa 00 SKBUBAJIETHOCTH TUMEPOOIMYHOCTH TPYMITLI TUHEHHOCTH ee pyHkimu [[3Ha.
[Ipumepsl TUNEepOONMYECKUX TPYII: JAWCKPETHBIE MOATPYIIBl JIBMKEHUH TUNEPOOIHMYECKOro
[IPOCTPAHCTBA; IPYIIILI C YCIOBUEM MaJIOTO COKpPALICHUS.

5. Ksasureogesnueckue TIMyTH W KBAa3HUBBIIYKJIOCTb B THUHEPOOIMUECKUX METPUYECKUX
MIPOCTPAHCTBAX.

Jlemma Mopca o OaHM30CTHM KBa3WUI€OAE3WUYECKHMX K TEOAE3MUYECKHM. |00albHOCTH JIOKAIBbHBIX
KkBasureozaesnueckux. CpoiictBo J[oHa runepbonnyeckux rpymmn. KBa3uBbITyKiIble MOATPYIIIbL.

6. CBoiicTBa TUNIEPOOIMYECKUX TPYIIIL.

[IpoGiema  conpsbkeHHOCTH.  OrpaHMYEHHOCTh  KOHEUHBIX — Hoarpymnm.  KBasuBBIMYKIOCTBH
UUKIMYECKUX TOATPYIII

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

YueOHbIe ayTUTOPUH JUIS IPOBEICHUS 3aHITUH JIGKIIMOHHOTO U CEMHUHAPCKOTO THIIA.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas nuTeparypa

1. Kombunaropnas Teopus rpyimi [ Teker] = Combinatorial group theory/P. Jlungow, I1. Ulymnm , -M.,
Mup, 1980

2. KombunaropHas Teopus rpymnil. [IpencraBieHue rpynmn B TepMHHAX 00pa3yIOUIMX U COOTHOIICHHI
[Tekct] = Combinatorial group theory/B. Marnyc, A. Kappac, [I. Conmutap , -M., Hayxka, 1974

JlomonHuTenpHAs IUTEpaTypa
1. Jlekunu 1o NpUMEHEHHIO TEOPHUH TPYTII B siAepHOH criekTpockonuu [ Teker] : [yue6. mocobue asis
By30B| / b. ®. Beiiman ; nep. ¢ anrn. FO. W. Xapuronosa ; noj pen. A. 3. JlonruaoBa .— M. :
®dusmarrusz, 1961 .— 228 c.
2. Teopus rpym [Teker] : [y4e6. mocooue mist By3oB] / A. I. Kypom .— M. : ®usmarnur, 2011 .—
808 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHsATUAX UCTIONB3YIOTCA MYJIBTUMEIUMHBIE TEXHOIOTUH, BKIIIOYAs IEMOHCTPALIUIO TIPE3CHTALIUIA.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOTO Marepuara;
— BBINIOJIHCHUE JOMAITHUX TCOPETUUCCKHUX 3aTaHHM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: W.I". JIsiceHoK, O-p Qu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX

HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYUCIIUTEIILHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX

JTUCKYCCHSIX, BEICTYIUICHHUS C COOOIICHUSMH 1
JOKJIaJlaM{ YCTHOTO, MUCbMEHHOTO U
BHPTYaIbHOTO (pa3MerieHue B
WH(POPMAIIMOHHBIX CETSIX) XapakTepa,
MPEICTaBICHUS MaTEPHAIOB COOCTBEHHBIX
HCCIICA0OBaHHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinHel «l' eomerprudeckas Teopusi rpyni. YacTs 2» o0ydaromuiics: JoKeH:

3HAThb:

OCHOBHOC COICpXKAaHUC KypcCa: OIPCACIICHHUA MOHATHUH M CBOMCTBa COOTBCTCTBYIOLIUX O6’BGKTOB,

JI0Ka3aTeIbCTBO TEOPEM.
yMeThb:

pemarh 3a/1a4u 1o BCEM pasjeniaM Kypca.

BJIAA€Th:

OCHOBHBIMHU MOHATHAMHU KOMOWHATOPHOW M T€OMETPUYECKON TEOPHH IPYIIH, H3JI0KEHHBIMH B Kypce, a
TaKX€ COOTBETCTBYIOIIEH TEXHUKOM, TPUMEHAEMON B TOKA3aTEIbCTBE TEOPEM U PELICHUH 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. okazaTb, 4YTO KaxKABIH MyTh HA Tpade TOMOTOINEH EAMHCTBEHHOMY MTPUBEICHHOMY ITyTH.

2. Berancnute GyHKUIMIO POCTa KOHEYHO MOPOXKICHHOHN a0eNeBOi IPyYIIIIBL.

3. Hoka3zarb, uto pyHKIHS [IPHa KOHEUHOW TPYIIIBI OTPAaHUYEHA CBEPXY JMHEHHOU (DyHKIMEH.




4. IMoctpouts Tpad Konm nannoi (koHeuHOM WM OECKOHEYHOH ) TPYIIITHL.
5. loctpouTts rpad Llpaiiepa mist JaHHOM MOATPYIIIBI JAHHOU TPYTIIEL.

6. Ilokazarh, yTO Ipyniny ¢ JaHHBIM 33JaHUEM B TEPMHMHAX IOPOKIAIOIIMX U COOTHOILIEHUH MOXHO
MpEeNCTaBUTh B BUJIe HeTpuBHaIbHOrOo HNN-pacmmpenus.

7. Tloka3zaTb, YTO JAaHHOE€ MHOMKECTBO 3JIEMEHTOB CBOOOJHOIO NpOU3BENCHHUS C OObEIUHEHHOU
noarpynmnoi unn HNN-pacmvipenust spnsieTcst 6a3ucoM CBOOOIHOM TPyIIIbI.

8. IlocTtpouth nepeBo AEUMCTBUSA A AaHHOM Tpynnsl (mpumep: ans rpynnsl baymcmara-Comurtepa
BS(1,2)).

9. Ilokazare, 4yTO ABE AaHHBIE TPYIIITBI KBA3HU30METPHUYHBI (WM HE KBA3UHU30METPUYHBI).

10. JToxa3are, 4T0 TaHHOE METPUYECKOE TPOCTPAHCTBO SIBISIETCS METPUUECKUM JEPEBOM.

11. lokazaTb, 4TO JaHHAS IPYMIA SBIAETCS (MU HE SIBJISETCS) TUIIEPOOINIECKOM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Mpumepnbie Bompockl K auddepernrpoBaHHOMY 3a4ETY:

1. HopmanwHast popma 311eMEeHTOB CBOOOHOMN TPYIIIIHI.
2. YHUBEpCcaIbHOE CBOHCTBO CBOOOHBIX TPYIII.

3. KomOunaropHoe, anrebpandeckoe M T€OMETPHUYECKOE OITMCAHWE BBIBOJOB M3 COOTHOUICHUH B
rpyIIax.

4. Ilpeobpazosanus Ture.

5. Jlemma Ban KammneHna.

6. ®ynpaMeHTanbHas rpymnmna rpada.

7. Teopema Lllpaiiepa o moarpymmnax cBOOOIHBIX TPYIL.

8. AnropuTMHUecKas pa3peliuMOCTb MPOOIEMbl BXOXKICHUS ISl CBOOOIHBIX TPYIIIL.

9. @yHKIMA poCcTa KOHEYHO MOPOKICHHON IPyTIIIBL.

10. ®yHkums /[pHa KOHEUHO OINpeIEIeHHON TPYIIIHI.

11. CBoOonHBIE TPOU3BEACHUS TPYIIII.

12. CBoGOAHbIE TPOU3BEACHUS TPYIII C 0OBEINHEHHOH MOATPYIIIOMN.

13. HopmanbHas ¢popma 31eMEHTOB CBOOOIHOTO MPOU3BEACHUS TPy ¢ O0bEAMHEHHONW OATPYIIIOH.
13. HNN-pacmmpeHus rpymni.

14. Hopmanbnas ¢popma snementoB HNN-pacmpenus. Jlemma bputrtona.

15. dynpamenTtanbpHas rpymnmna rpada rpyri.

16. KBazunoMeTpuu METPUIECKUX POCTPAHCTB.

17. Teopema Munnopa-1lIBapna.

18. ®dynkuus pocra u pyHknus [IPHa Kak KBa3UU30METPUUECKUE HHBAPUAHTEI.

19. Ompenenenue runepoOIMIECKOr0 METPUIECKOTO MPOCTPAHCTBA M SKBUBAJICHTHBIC YCIIOBHSI.

20. I'unepOOITUYHOCTD IPYTIII C YCIOBUEM MAJIOr0 COKPAILCHHS.

21. I'unepOOTUYHOCTD JUCKPETHBIX KOKOMITAKTHBIX TPYII ABMKEHUH rUIepOOINYeCKO MIIOCKOCTH.

22. I'mo6anbHOCTh JTOKAIBHBIX KBa3surcoaCc3n4CCKux B FI/IHCP6OJ'II/I‘IGCKI/IX MCTPHUYCCKUX MPOCTPAHCTBA
1 OJIM30CTh K KBasurcoaC3n4CCKM.

23. 'unepOOaMYHOCTh METPUUECKUX MPOCTPAHCTB KaK KBa3U3MOMETPHUUCCKUI HHBAPHAHT.
24. CnoiicTBo JIpHa TUTIEPOOIMYECKUX TPYIIIL.

25. TIpoGiiema conpsKEHHOCTH B THIIEPOOTMYECKHUX TPYIIIax.

26. KBa3uBBINMyKJIbIE MTOATPYIITHI THIIEPOOINIECKUX TPYIII.

27. OrpaHn4eHHOCTh KOHEYHBIX HOATPYII IMIIEPOOINIECKUX IPYIII.

28. KBazuBBIMYKIOCTh MUKINYECKUX TOATPYII THIEPOOINIESCKUX TPYIII.

buner 1
1. YHHBepcabHOE CBOMCTBO CBOOOIHBIX TPYIIL.
2. I'unepOONUYHOCTD AUCKPETHBIX KOKOMITAKTHBIX TPYIII ABHKEHUH THIIEpOOINYECKOM MI0CKOCTH.

buner 2
1. @ynkius J[3Ha KOHEYHO ONPEAEICHHOM TPYIIIBI.



2. KBa3uBBIIYKJIbIE TOATPYTIITEI THIIEPOOINYECKUX TPYIIL.

buner 3
1. Teopema Munnopa-IIBapma.
2. Jlemma Ban Kamnena.

Kpurepun onennBanus

- omenka «ommumuHo  (10)»  BeIcTaBisieTCSs ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOMN MporpaMMbl AUCHUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOM MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTABISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh IOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOphle HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIK B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH;,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIE 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISETCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BIAJCET OCHOBHBIMU pa3lelaMyd Y4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3JelaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJY4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOpPBbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemsi mnpoBeneHust auddepeHunpoBaHHOro 3a4éra I0 JUCLHUILIMHE OOydYarolluecs MOryT
MIOJIB30BAThCSl TPOTPAMMOM TUCHUIUIMHBL. J{ud. 3a4éT NpOXOmWT IyTeM CIEeHUaTbHOIO OmIpoca,
MPOBOJIMMOTO B YCTHOH (opme.



