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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: BBeneHne B reoMETPUUECKYIO TEOPHIO TPYIIIT
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 IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 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

[Iporpammy cocrasuin: W.T. JIbiceHOK, A-p Qu3.-Mar. HAyK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl METO0B coBpeMeHHON matemaruku 30.05.2022



AHHOTANMA
Kypc cocrout u3 cienyromux pasaenos: cBOOOJHBIE TPYMIIbI; 3aJaHHsI TPYIII C IOMOLIBIO MTOPOXKAAIOLINX U
OIPEACISIIONINX COOTHOUICHHUH; BBEJEHHWE B AITOpUTMHYECKHE Ipolnembl Ui rpymnn; Tpadsl B
TE€OMETPUYECKOW TEOpUH TPYII; aCUMITOTHUECKHUE XapaKTepUCTUKU Tpynn (QyHKuus pocta U (QyHKUUS
JIoHa); cBOOOIHBIE KOHCTPYKIHMM Uil TPyHm (CBOOOIHBIC NPOW3BENEHHS, CBOOOIHBIC IPOU3BEACHUS C
o0beauHeHHoN noarpynmnoil 1 HNN-pacmpenus); BBeA€HUE B TEOPHUIO TPy, ISHCTBYIOIINX HA JIEPEBbHIX.
B kypce He mpexmonaraercsi 10Ka3aTeIbCTBO IIyOOKMX TeopeM (HampuMep, OCHOBHAs TEOpeMa TEOpUH
Bacca-Ceppa Oyzmer copmynupoBana 0e3 I0Ka3aTeiabCTBa), OIHAKO HPEAINOJIaraeTcsl AOKa3aTelbCTBO Psia
[MPUHLUIAIBHBIX PE3yJIbTaTOB, UMEIOIUX Ba)KHOE 3HAUYEHUE B IIOHUMAHUU UJAEH I'€OMETPUUECKOH TEOpUH
rpymni, B 4yacTHOCTH, Teopembl Llpaiiepa o moarpymnmnax cBOOOIHOW I'pyMIIbI, TEOPEM O HOPMaJbHOU (opme
Ui cBOOONMHBIX Tpom3BeneHuit 1 HNN-pacmmpenwmii rpymm, Teopembl MumHopa-1lIBapna u Teopemsl
I'pomoBa 00 »SKBMBAJIEHTHOCTM TUIEPOOIMYHOCTH TPYNNbl JUHEHHOW oueHke ee ¢yHKkuuu [IsHa.
3HauuTeNbHAS YacTh Kypca MOCBSIIEHa THIIEPOOINYeCKUM METPUYECKUM MIPOCTPAHCTBAM U TPYyIIIaM.
Jist ocBOeHMSA Kypca HEOOX0IMMO 3HaHWE TEOPUH TPYII B 00beMe CTaHAApPTHOTO Kypca BhICLICH anreOpsbl, a
TaK)Ke JKeJaTeJbHO 3HAKOMCTBO C OCHOBHBIMM IIOHSTHUSIMM TOIIOJIOTMH, B YaCTHOCTH, TOIIOJOTHYECKOIO U
METPUYECKOTO IIPOCTPAHCTBA, HEMPEPBHIBHOTO OTOOPAXKECHUSI.

1. leau u 3apa4u

eap AUCUMNIMHBI
03HAKOMJICHHE CITyIIaTeNIel C KIFOUEBBIMU OHATUSAMH U METOJaMH T€OMETPUIECCKON TEOPUH TPYIIIL.

33]13‘[1/[ JAUCHUIIINHBI

JaTh CTyJAE€HTaM HEOOXOMUMYIO0 OCHOBY JJIsl JajbHEHIIEro yriyOJCHHOTO H3Y4YCHHUS HpeiMeTa, 4TO
MO3BOJIUT B ONPEACICHHON CTENEHH OPHCHTUPOBATHCA B COBPEMCHHBIX HCCICAOBAHHUSIX B OTOH
00J1aCTH MaTeMaTHKH.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTHYEeCKUH anmnapar ¥ aJlfOPUTMBI,

[IK-2.2 YMeer NMpUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOM eI TENbHOCTH

[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a7a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

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

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BUPTYaJILHOTO (pa3MellcHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH 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




IIK-1 I'oTOB K BKIIIOUYEHHIO B

mpode

CCHUOHAJIBHOC COO6H.ICCTBO; CIIOCOOCH

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

[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

[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

3HATb.

YMETB:

OCHOBHOE COZEpKaHME Kypca: OIPEAETCHUs IMOHATHH M CBOMCTBA COOTBETCTBYIOLIMX OOBEKTOB,

A0Ka3aTcIbCTBO TCOPCM.

peuaTth 3a1a4u IO BCEM pas3aiciiaM Kypca.

BJIAJIETh:

OCHOBHBIMH IIOHATHSAMH FeOMeTpPI‘ICCKOﬁ TCOpUH TIPYII, H3JIOKCHHBIMHU B KYypCC,

a TaKXKe

COOTBETCTBYIOLIEH TEXHUKOW, IPUMEHAEMON B I0KA3aTEIbCTBE TEOPEM M PELIECHUH 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
1 CBOOOIHBIC TPYIITIHL. 5 5 5
) 3amaHus rpynn c TIOMOIIBIO 5 5 5
MOPOXKAAIOLINX U COOTHOLICHUH.
3 Beenenune B AITOPUTMUYECKHUE 5 5 5
MPOOIEMBI.
4 I'padbl B reomeTpuydeckoi TEOPUH TPYIIIL. 5 5 5
5 Acumnrorudeckue XapaKTEPUCTUKU 5 5 5
TpyTIIL
6 CB0OOIHBIE KOHCTPYKIUH. 5 5 5
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. CBOOOIHBIC TPYIIIIHL.




Onpenenenne cBoOogaHON rTpynmbl. Jlemma o pomOe. HopmanpHas ¢opMa 3IEMEHTOB.
VHHBepcaibHOE CBOWCTBO CBOOOIHBIX TPYIIIL.

2. 3a,E[aHI/IH T'pynil ¢ IOMOIIBIO IMMOPOXKAAOIUX U COOTHOIIICHHUM.

BbIBOZIBI ¢ TIOMOIIBIO OMPEACISIONINX COOTHOIICHHWH Tpynim. Ajrebpanueckas WHTEpIpPETaIus
3aJIaHui TPYIII C MOMOIIEI0 (hakTop-rpynn cBoOoaHbX rpymi. [Ipeodpasoanus Turne. Juarpammer
BaH Kamrmena. Jlemma Ban Kammena.

3. BBeneHue B anropuTMHUYECKHe IpoOIeMBbl.

[Ipobnembl paBeHCTBAa M CONpPSHKEHHOCTH. [IpoOiemMa CONpSIKEHHOCTH B CBOOOAHBIX TpyIIINaXx.
[Ipobnema nzomopdusma. [Ipumep Kinacca rpymi ¢ pazpeiiMoil nmpoodaemMoi n3oMophusMa: KOHEUHO
HOpOXKACHHBIE abeneBbl rpymmel.  [Ipobnema BxoxkaeHus B moxarpynmy. HepaspemmumocTs
OOJIBLIMHCTBA AJITOPUTMHUUYECKUX MPoOiieM Juist rpymn (0e3 JoKa3aTesbCTBa).

4. I'padbl B reoOMEeTpUUECKON TEOPHUH TPYIIIL.

I'padbl, kak komOuHATOpHEIE 1-KOMIUIEKCH. JlepeBbs. DyHIamMeHTanbHast rpymma rpada. Hakpertus
rpagoB. JelicTBus rpymi: ocHoBHble noHATHS. ['pader Komm u Llpaiiepa. Teopema Illpaiiepa o
noarpymnmnax cBoooaHoi rpymnmsl. [Ipo6iema BXOXKAEHUS B HOATPYIITY A1 CBOOOAHON TPYIIIBL.

5. ACUMIITOTHYECKHUE XapAKTEPUCTUKU IPYIIIL.

CnoBapHas meTpuka Ha rpymnne. @yHkuus pocra. IHBapuaHTHOCTh (PyHKIIMH POCTa OTHOCHTEIIEHO
BbIOOpa mopoxpatomux rpynin. @Oyxkuus JsHa. MaBapumantHOCTh QyHKIMH JPHA OTHOCHTENBHO
BBIOOpA 33aHusl TPYIIBI B TEPMHUHAX MOPOXKAAIOMINX U COOTHOMEHUH. [IpumMepsl BEpXHUX OILIEHOK
¢bynkunu J{pHa.

6. CBOOOIHBIE KOHCTPYKIIHH.

CBoOoanble mpousBeneHus rpymn. HopmanbHas (opma 371€MEHTOB CBOOOTHOIO IPOW3BEACHHUS.
YHUBepcanbHOE CBOHCTBO CBOOOAHOTO mpou3BeaeHus. CBOOOAHbBIE MPOU3BEACHNS C O0BEANHEHHON
noAarpynmnoid. MoauduuupoBaHHBI BapuaHT JeMMbl o poMOe. HopmanbHas ¢opma 3IeMEHTOB
CBOOOIHOIO MPOU3BEIEHUS ¢ OOBEIUHEHHON MOATrPYINOH. YHHBEpCalbHOE CBOWCTBO CBOOOIHOIO
npou3BeficHus: ¢ oObeauHeHHOW moarpymmoi. HNN-pacmmpenust rpynmn. Hopmanshas dopma
anemeHToB HNN-pacmmpenus. Jlemma bputTtoHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHbIe ayIUTOPUY JUIS IPOBEICHUS 3aHITHI JIGKIIMOHHOTO/CEMUHAPCKOTO THIIA.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas nuTeparypa
1. Kombunaropnas Teopus rpymi [ Teker] = Combinatorial group theory/P. Jlungon, I1. Ulymnm , -M.,
Mup, 1980
2. KombunaropHast Teopus rpymniL. [IpencraBienue 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 siAepHOM criekrpockonuu [ Teker] : [yue6. mocobue asis
By30B| / b. ®. Beiiman ; nep. ¢ anrn. FO. W. Xapuronosa ; noj pen. A. 3. lonruaosa .— M. :
®duszmarrusz, 1961 .— 228 c.
2. Teopus rpym [Teker] : [y4e6. mocooue mist By3oB] / A. I. Kypom .— M. : ®usmarnur, 2011 .—
808 c.



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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyanPIMCI[PIﬁHBIC TCXHOJIOI'MH, BKIIKOYad JEMOHCTPALIUIO r[pe3eHTau1/H71.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO}_Iy.Tlﬂ)

YcnemHoe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHOW caMOCTOSTEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEoOXomuMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— ipopaboTKy y4eOHOTO MaTepurarna;

— MOJTOTOBKY K NMPAaKTHYECKUM 3aHSATHSM, BBITIOJHEHUE JOMAITHUX TEOPETUYECKUX M MPAKTHUSCKUX
3aJaHHH.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

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

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

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

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUCHUA JUCIIUITIIMHBL «BBC,[[GHI/IC B TCOMCTPHUYICCKYIO TCOPHUIO I'PYIIID» O6y‘IaIOH.IPII>iCSI JOJIKCH:

3HAThb:

OCHOBHOC COICpXKAHUC KypcCa: OIPCACICHHUA MOHATHUH M CBOMCTBa COOTBCTCTBYIOLIUX O6’BGKTOB,

JI0Ka3aTeIbCTBO TEOPEM.
yMeThb:

pemars 3a/1a4u 1o BCEM pasjeniaM Kypca.
BJIA/IeTh:

OCHOBHBIMU IIOHATUSIMU TI€OMETPHUUYECKOW TEOpUM TIpPYII, H3IOKEHHBIMU B Kypce,

a TaK¥Xe

COOTBGTCTBYIOH_[eﬁ TCXHHKOﬁ, HpHMeHHCMOﬁ B JOKA34aTCJIbCTBC TCOPEM U PCHICHUU 3a/1a4.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. JlokazaTh, 4TO JaHHOE MHOXXECTBO 3JIEMEHTOB CBOOOMHOW TpymHmbl oOpazyer 0a3umc CBOOOITHOM
MOATPYTIIIBL.

. lokazaTb, 4To JM100ast KOHEUHas TPyIa KOHEYHO OIpeesicHa.

. JlokazaTb, 4TO JaHHAs IPYIMIIA HE SBISIETCS CBOOOTHOM.

. JlokazaTb, 9TO Ka>KAbIH MMyTh HA Tpade TOMOTOIEH EAMHCTBEHHOMY ITPUBEICHHOMY ITyTH.

. Berancnute GyHKIMIO pocTa KOHEYHO MTOPOXKICHHOHN a0eneBO TPYIIIIBL.

. lokazatb, uro QpyHKIMs [I3Ha KOHEUHOW TPYIITBI OTPAaHUYCHA CBEPXY JTUHEHHOU (DyHKIMEH.
. [loctpouts rpad Konu nannoit (koHeuHOW MM OECKOHEUHOH ) TPYIIIIHL.

. [loctpouTts rpad Llpaiiepa mist JaHHOHN MOATPYIITBI JAHHOM IPYTIIEI.
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. IToka3arp, 4TO rpynmy C JaHHBIM 33JaHHUEM B TEPMHHAX, NOPOKIAAIOIINX U COOTHOIIEHHH MOKHO
HpeACTaBUTH B BUJE HeTpuBHaiibHOro HNN-pacmmpenus.

10. Iloka3zaTh, YTO JaHHOE MHOKECTBO 3JIEMEHTOB CBOOOTHOIO MPOM3BEICHUS C OOBEIMHEHHOMN
noarpynmnoi mim HNN-pacmmpenus sapnsiercst 6a3ucoM CBOOOAHOM PyIIIbL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[Mpumepnbie Bompochl Ams MU GEpPUHITUPOBAHHOTO 3a4eTa!

1. HopmanbHast popma 311eMeHTOB CBOOOHOMN TPYIITIHI.
2. YHUBepCcaIbHOE CBOHCTBO CBOOOIHBIX TPYIII.

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

4. Ilpeobpazosanus Ture.

5. Jlemma Ban KamneHna.

6. dynpaMeHTanbHas rpymnmna rpada.

7. Teopema Llpaiiepa o moarpymmnax cBOOOIHBIX TPYIL.

8. AnropuTMHuUecKas pa3periuMOCTb MPOOIEMbl BXOXKICHUS ISl CBOOOIHBIX TPYIIL.
9. @yHKIMA pOCcTa KOHEYHO MOPOKICHHON IPyTIIIBL.

10. ®yHkus [[pHa KOHEYHO OINpPENEIEHHON TPYIIEI.

11. CBoOonHBIE TPOU3BEACHUS TPYIIII.

12. CBoGOAHbIE TPOU3BEACHUS IPYIII C 0OBEINHEHHOHN MOATPYIIIOMH.

13. HopmanbHas ¢popma 351eMEHTOB CBOOOIHOTO MPOU3BEACHUS TPy ¢ O0bEAMHEHHON OATPYIIIIOH.
13. HNN-pacmmpeHus rpymi.

14. Hopmanbhas ¢popma snementoB HNN-pacmpenus. Jlemma bpurtrtona.

15. dynnamenTtanbpHas rpymnmna rpada rpyri.

Kputepun onennBanus

- omenka «ommuHo  (10)»  BbICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka  «ormimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peleHui

- OLEHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO H MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 3a/1a49 HEKOTOPHIE HETOUHOCTH;



- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
PEIICHNH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

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

- OIIEHKa «YJIOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Ooublleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYOCHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OxoHuarenbHasi OICHKA 3a IEPHOJ OOyYeHHs BBICTABIISICTCS HA OCHOBE JOMAIIHUX 3aJaHuil |
nudQepuHIpoBaHHOTO 3a4era. [Ipu 3TOM BKIaa JOMAaNIHUX 3afaHuid W JUPPEpUHIIMPOBAHHOTO
3aueTa B OICHKY Y4YUTHIBACTCS B paBHOW JoOJie, M, TakuM OOpa3oM, OKOHYATeJbHAs OLICHKA
BBIYMCIIIETCS KaK cpeiHee apu(MeTHIecKoe OIIEHKHU 3a BBIITOJHEHHE JOMAIIHUX 3a/laHUH U OLCHKH 3a
QG QepeHIMPOBAHHBIN 3aUeT.



