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: JuddepennuansHas reoMeTpusi, OHOPOAHBIE IPOCTPAHCTBA U UX IPUMEHEHUS
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: J.B. AnekceeBckuid, 1-p (hU3.-MaT. HayK, JOIECHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MareMaTnieckux ocHoB ynpasienus 03.04.2024



AHHOTANMA
Nmeetcst 1Ba moaxona K onpeieleHnI0 00beKTa reoMEeTpHH: ToeBoi noaxon b. Pumana, koTopbsiit IpUBOIUT
K OIpEJIEJICHUI0 PUMaHOBa MIPOCTPAHCTBA U €r0 pa3IMyHbIM 00001meHsIM, 1 TpyinoBoi noaxon @, Kieiina,
COCTOSIIIUH, TPyOO rOBOPS, B TOM, YTO F'€OMETPUS HU3y4aeT OAHOPOAHBIE IPOCTPAHCTBA.
Kypc nocesiien n3noxennto 0a3uCHBIX NOHATHI U PE3yJbTaTOB PUMAHOBOH reOMEeTpUH U ee 0000LmeHNH, 1
TEOMETPUH OJHOPOJHBIX TPOCTPAaHCTB. Jloaroe BpeMs OSTH TEOPUH MNPHUMEHSIINCh, B OCHOBHOM, B
€CTECTBCHHBIX HayKax — (U3UKE U MEXaHHKE.
B nocrnennue necATHIETHS OHH CTAlH NIMPOKO MCIOJIB30BAThCS B HAyKaX O JKU3HH, TAKHX KaK MEIUIIMHA W
OuoIlorusi, B 4aCTHOCTH, B HelpoHayKkax (HelporeoMeTpusi), B aHaJIM3e M300pakeHUH (image processing), B
CTaTUCTHKE (TeOMETpUYECKas CTAaTUCTHKa Ha MHOT0OOpa3usx MW ONHOPOAHBIX IPOCTPAHCTBAX), B
nHpOpMaNMOHHOW TreoMeTpun YeHmoBa-AMapH, B KOMIBIOTEPHBIX HaykaX (KOMIIBIOTEpPHOE 3pEHHE,
pacmo3HaBaHue o0pa3oB, MammHHOEe 00yueHue, ocodenno, CNN (Convolution Neural Network)), B Teopun
ONITUMU3AIMHE HAa MHOTOOOpa3Hsix, B TEXHUKE (poOOThI, ToMorpadus), B TEOpUH MIEHNOB U T. 1. Bce atn
JMCUUIUIMHBL BKJIFOYAIOTCS B CO3JaBacMyl0 Ha HaIIMX IJla3aX HOBYIO HayKy, KOTOpas Ha3bIBaeTCs
WH(POPMAIIMOHHON TeOMETpUEH B IIMPOKOM CMBICIIE, TEOMETPUYECKON Haykol WHQOpPMAIUU HWIIH, IO
npemioxkennto 10.U. Manuna, reomerpueit napopmanuu.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoeHue CTyieHTaMU 0a3UCHBIX TIOHSITHA W PE3yAbTaTOB AU(PPEPEHIINATHLHON TEOMETPUN U TEOPHHI
OJTHOPOJIHBIX TIPOCTPAHCTB, YTO MTO3BOJUT CTYJACHTAM B JallbHEHIIIEM padoTaTh B pa3IUYHbIX 00JIACTSIX
MPUKIAHON MAaTEeMaTHKH, HWCIONB3YIOMUX auddepeHIIMabHYI0 TeoMeTputo, Tpynmbl Jlu,
OJTHOPOJIHBIE TIPOCTPAHCTBA.

3agaun AUCHMIIHHBI
- OCBOCHHE CTY/ICHTaMH 0a30BBIX TEOPETUUECKUX 3HAHUH (MOHATHHA, KOHUEIIINNA, METOIOB U MOZAEIICH)
B 001acTH npuMeHeHus An¢epeHInaNtbHO-TeOMETPHUECKIX METOIOB M OJHOPOJHBIX NMPOCTPAHCTB B
¢$u3nKe, MEXaHUKE U TEOPUH YIPABICHUS;
- npuoOpeTeHne IIPAKTUYECKUX YMEHUH u HaBBIKOB B [IPUMEHEHUU
Qg QepeHIaTbHO-TEOMETPUYECKUX METOJOB M OJHOPOJHBIX NPOCTPAHCTB B (DU3HKE, MEXAHHKE H
TEOpUH YIPaBJICHUS;
- OKa3aHWEe KOHCYJIBTaTHBHOM IOMOLIM CTYACHTaM B MPOBEICHUM WUMH COOCTBEHHBIX TEOPETHUYECKHX
UCCIIeOBAaHUN B 00JacTH MpUMeHeHus Au¢epeHInalIbHO-TeOMETPHYECKIX METONO0B M OJHOPOJHBIX
MPOCTPAHCTB B (PU3UKE, MEXAaHUKE U TEOPUU YIIPABICHHUS;

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4.1 YMmeer HIPUMEHSTh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOWCKa M aHanmu3a NpoecCHOHANBHON WHOpManuy,
BbIIECJICHU B  HEH  INIaBHOIO,  CTPYKTYpPHpOBaHUS,

OITK-4 Crnioco6eH KOMOMHUPOBATH U opopMIIeHHS W TPENCTABICHUS B BHJE AaHAJUTUYECKUX
alanTUpOBaTh CYLIECTBYIOIINE 0030pOB ¢ 000CHOBAHHBIMH BBIBOJIAMH M PEKOMEHIAIIUAMHU

WH(POPMANOHHO-KOMMYHHKAIIHOHHEIE OIIK-4.2 YMmeer MPUMEHSTh 3HAHHE
TEXHOJIOTUH ISl PeIeHHs 3a/1a4 B 00J1acTu MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
npodeccuoHaIBHON 1S TeTbHOCTH pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAaHUSI BEIBOJOB

1 OLICHKHU ITOJIYYCHHBIX PE3YJIbTATOB

OI1K-4.3 CnocobeH aaanTupoBarh 3apy0eKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4E€CTBEHHBIX MPEANPHUATHI




[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCJIEIOBATCIBCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTEeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MIPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHMH M HAaBBIKAMH HX
MPOBEICHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
nuppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMmeer mpuUMEHATH MOMy4YeHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEIILCKON AESITEIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- (yHIaMEHTaJIbHBIC MOHATHS TNPUMEHEHHS IU(PPEepPeHINATLHO-TEOMETPUIECKUX METOJ0B H
OIJHOPOIHBIX MPOCTPAHCTB B (PU3MKE, MEXaHUKE Y TEOPUH YIPABICHUS;

- COBpEMEHHBIE TIPOOIeMbl MPUMEHeHNs AU (hepeHINaTbHO-TEeOMETPHUECKUX METOJJOB U OAHOPOAHBIX
MPOCTPAHCTB B PU3UKE, MEXAaHUKE U TEOPUU YIIPABICHHUS;

- IIOHATHUS, AKCHUOMBI, METOJbl JI0Ka3aTelIbCTB U [OKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pasenax,
BXOIAIIMX B 0a30BYI0 4acTh AU epeHIHAIbHON T€OMETPUH U TEOPUU OAHOPOIHBIX MPOCTPAHCTB.

YMETb:
- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;

- HCIIONB30BAaTh CBOM 3HAHUS AJISl pelieHus (PyHIaMEHTAIbHBIX M NPHUKIATHBIX 3a1a4 MPUMEHEHHS
i depeHranbHO-TeOMETPUUECKUX METOIOB M OJHOPOJHBIX IPOCTPAHCTB B (DU3MKE, MEXaHHKE U

TEOpUH YIPABJICHHUS;

- OLICHUBaTbh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;

- CTPOrO JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;

- CAaMOCTOSITEIbHO HAXOUTh AITOPUTMBI pelIeHns 3a1a4 JudepeHnnanbHoi reoMeTpuy;
- CAMOCTOSITENIEHO BUJETH CJECTBUSA MTOyYEHHBIX PE3YIBTAaTOB.

BJIAJIETD:

- HaBbIKAMH OCBOCHHUS OoONbIIOro oObemMa WHGOPMALIMKM W pEIIeHHs] 3a/lad  [PUMEHECHUS
i depeHIranbHO-TeOMETPUUECKUX METOIOB M OJHOPOTHBIX MPOCTPAHCTB B (hHU3MKE, MEXaHHKE U
TEOpUH YIPaBIEHUS (B TOM YHUCIIE, CIOKHBIX);

- HaBBIKAMHU CAMOCTOSTEIILHON pabOThl M OCBOCHHS HOBBIX TUCLUILINH;

- KyJbTYpO#l IOCTaHOBKH, aHAJHM3a U PEUICHUS MAaTeMaTH4YeCKUX M MPUKIATHBIX 3a7ad, TPeOyIomMx
JUIE  CBOETO pELICHUS HCIOJNB30BAHUS MAaTeMaTH4YeCKUX IIOJXOIOB W METOJOB IPUMEHEHHS
i depeHInanbHO-TeOMETPUUECKUX METOI0B M OJHOPOJHBIX MPOCTPAHCTB B (hU3MKE, MEXaHHKE U

TEOpUH YIPABJICHHUS;

- HaBBbIKaMHU I'PaMOTHOI'O OITMCAHWA PCIICHHUA 3a/1a4 U IPEACTABJICHUA IMOJYUCHHBIX PE3YJIbTATOB.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLUUUP“L- IJU\JUIUI pa6OTa
Bgenenne. Yo Takoe
1 nuddepeHIanbHas TeoOMeTpUs U 3a4eM 4 4
OHa HYXHa.
2 TenzopHas anrebpa. 3 3
Msoroo0Opa3ue Kak  TOMOJIOTHYECKOE
3 MMPOCTPAHCTBO, CHAOXEHHOE  aTiacoM 3 3
Kapr.
4 PumanoBEI MHOTOOOpA3USL. 4 4
5 BemecTBeHHbIE M KOMIUIEKCHBIE TPYIIIIBI ) )
JIn.
6 Anrebpa KBaTEpHUOHOB. 2 2
OnHOpomHOE MPOCTPAHCTBO Tpymmsl JIn
7 2 2
G kak ¢axrop-npoctpanctso M = G/H.
PumanoBBI CUMMETPHYECKHE
8 MPOCTPAHCTBA M CHUMMETPHUYECKHE 2 2
Ppa3IoKeHus MoIynpocThix anreop Jlu.
9 OnHOponmHBIE  BBINYKJIbIE KOHYCBI U 4 4
Hub-anreOpsl Bunbepra.
10 OnHOpOIOHBIA  BBINYKIBIA KOHYC Kak 4 4
MHOroo0pasue BepoSITHOCTHBIX MEp.
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Brenenue. Uto Takoe nuddepeHmanbHas reoOMeTpys U 3a4eM OHa Hy)KHa.
1.1.  TIpocroe MHOTOOOpa3ue KaK MHOKECTBO C KapTOH.
CorsnacoBaHHbIE KapThl.
I'mankue GyHKINY U TIIaIKUE KPUBBIE.
I'manxue oroOpaskeHUs] MHOTOOOpa3uii.
KacarenpHble BEKTOPHI M KacaTelIbHOE MPOCTPAHCTBO.
basuc xacarenbHOro MpoCTpaHCTBA.
1.2. KacarenbHoe paccIoeHHe U PUMaHOBA METPHKA KaK TOJIe €BKINIO0BBIX METPHK.
PumanoBa reomeTpusi, ee MpUMEHEHHs 1 0000IICHUSI.
1.3. I['pynmer Jlu kak MHOTOOOpaszue €O CTPYKTYpOH TpymIbl ¢ IIaJKUMH TPYHIIOBBIMU
oTepauusIMu.
[Ipumepst rpynn Jlu: BekTopHast rpynma, noiHas Marpuunas rpymnmna GL (n) u ee 3aMKHYyTbIE
HOATPYTIIBL.
1.4. Heiicteue tpynmnsl Jlu G Ha MHOrooOpa3wH, TPaH3UTHUBHOE JACWCTBUE CTallMOHApHAs

MOATpyIa u opoura.
OnHOpPOOHOE POCTPAHCTRO.
[Ipumepsl:  cdepa, NPOESKTUBHOE

MpoCTpaHcTBO, adPUHHOE MPOCTPAHCTBO,

CBKJIMJOBO

MPOCTPAHCTBO, IPACCMAaHOBO MHOT000pa3ue, KOHYC MOJI0KUTEIBHO ONPEIeICHHBIX MAaTPHII.

1.5. JlBa momxoma K TeOMETPHH.




1.5.1. Tlomxon Pumana: reomerpusi HM3y4yaeT MHOTOOOpasus, CHAOXKCHHBIE TEOMETPHYECKON
CTPYKTypO#l — HalpuMep, pUMaHOBON METPHUKOM.

Jlpyrue mpuMepbl TeOMETPUYECKHX CTPYKTYp: BEKTOPHOE II0JIe, CHUMIUICKTHYECKas CTPYKTypa H
K-MEpHOE pacnpejielieHne — Mojie K-MepHbIX noanpoctpancTs (cuctema [padda).

1.5.2. Toaxox KnsiiHa: 06beKkTOM TeoMeTpuu SBIsitoTcss G-MHOT000pasusi (MHOrooOpasus BMecTe ¢
neiicreuem rpynnsl JIu G).

['eoMeTpus n3yuaeT HHBAPUAHTHI ATOTO ACHCTBUS.
Yuudukanus 3tux nmoaxonos (3. Kapran).

2. TenzopHas anredpa.

ComnpsiKeHHOE MTPOCTPAHCTBO.

Anrebpa KOBapUaHTHBIX U KOHTPaBapUAHTHBIX TEH30POB.

CummeTpudeckas 1 BHEILHSS ajreopa.

Anrebpa Kimuddopna, knaccudukanus kmddopaoseix anredp u kKaupoproBsix MOLyIen

3. MHOFOO6paSI/Ie KaK TOITOJIOTMYCCKOC ITPOCTPAaHCTBO, cHa0KEHHOE aTIacoM KapT.

[Ipumepsl MHOrooOOpasmif, THUIEPHIOBEPXHOCTH EBKIWAOBA MPOCTPAHCTBA KaK MHOTO0OpPa3Hsl.
KacarenbHoe 1 KoKacaresbHOE IPOCTPAHCTBA.

Bexropnsbie nonst u juddepennnanpabie 1-GpopMel.

[ToTok BEKTOPHOTO MOJIS.

Ten3opHbIe MOS.

ITpencrasnenue rpynmnsl auddeoMopPpu3MoB B IPOCTPAHCTBE TEH30PHBIX MOJIeH U mpou3BoxHast Jlu.
Juddepennmanbapie GopMbl U BHEITHUH TUddepeHiua.

Koromosoruu.

4. PumaHOBBI MHOTOOOpa3usI.

Ces3nocTh JleBu-UYuBuTa 1 mapasienbHbli epeHoc.

JIvHelHbIE CBSI3HOCTH, KPUBU3HA U KPYUYECHUE.

I'pynna rononomuu u pasnoxenue ae Pama.

Krnaccuduxarys HenpuBOAUMBIX T'PYIIT TOIOHOMUH PUMaHOBA IPOCTPAHCTBA.
I'eonesnyeckne U X CBOMCTBA.

[Mpumep. ['mneprioBepXHOCTH EBKITUI0BA MPOCTpaHcTBa. [IceBIoprMaHOBEI MHOTOOOpa3HSI.
[IpocTpaHcTBa MOCTOSHHON KPUBHU3HBI M UX reonesndeckue. [eomeTpus JlobaueBckoro.

5. BeniecTBeHHbIE U KOMIUIEKCHBIE rpynisbl JIu.

[Ipumeps! rpynn JIu.

[Tonynpoctele U pa3pemnMbie rpysl JIu.

HeiictBue rpynmsl JIn Ha MHOTOOOpa3nH.

CraunoHapHbIe OATPYNIIbI, OPOUTHI U MPEJICTABICHUE N30TPOIIHH.
Tpu nefictust rpymnmbt JIu G Ha MEHOTOOOpa3uu G.

Tpu KaHOHMYECKUX CBA3HOCTHU Ha rpyuie Jlu.

Anre6pa Jlu rpynmst JIu.

Crnyuait TMHEWHOM TPYIIIIBI.

DKCMOHEHIINATIBHOE 0TOOpaXKEeHHE.

Boccranosnenue cBsi3Hol mHelHOH rpynmsl JIu o ee anredpe JIu.



Teopema AJto 1 cOOTBEeTCTBUE MeXx Ty rpynmnamu JIu u anredpamu Jlu.

6. AnreOpa KBaTepHUOHOB.

3-cdepa Kak rpynmna eIMHUYHBIX KBATEPHHUOHOB.

Paccoenne Xomda u ero nmpuMeHEHHE K OMHCAHUIO KOH(PHUTYypalMOHHOIO MPOCTPaHCTBA INa3a,
3akonbl Jlonnepca u Jluctunra.

FeOMeTpI/IH CaKKazu.
q)I/IKcaLII/IOHHLIe JABWKCHUS I'71a3 KaK cnyqaﬁHoe 6J'IY)K,I[3HI/I6 Ha cq)epe.

7. Onnopoanoe npoctpanctso rpymnnsl JIu G kak ¢gaxrop-npocrpancrso M = G/H.

I/IH(I)I/IHI/ITGBI/IMEUILHOC OMHUCaHNUEC OAHOPOAHOTO MPOCTPAHCTBA U NHBAPUAHTHBIX TCH30PHBIX IIOJICH.

WnBapruaHTHBIE PUMaHOBBI METPHKH B OAHOpomHOM mnpoctpanctBe G/H, dopmynbl s TeH30pa
KpWBU3HBIL, TeH30pa Pruyun u cBszHoctu Jlesu-UuButa YpaBHeHrne DUWHIITEHA.

[lpumMepbl OMHOPOJHBIX METPUK OUHINTEWHA: OWHBapUAHTHAs METPUKAa HA KOMITAKTHOU
noJyrpocToi rpynmne JIu, H30TponHO HenepeBoUMbIE MHOTO00pa3usl, TpacCMaHOBBI MHOT000pa3us
Hax R, C, H, dakrop-npoctpancrso G/K mpoctoil HeKOMIakTHOW Tpymmbl JIn Mo MakcuMalbHOU
KOMITAKTHON MOATPYMIIE.

8. PUMaHOBBI CHMMETpUYECKHE NPOCTPAHCTBA W CHMMETPHUCCKUE PA3JIOKECHUS TTONYIPOCTHIX
anreop Jlu.

I'eone3nueckue CUMMETPUYECKUX ITPOCTPAHCTB.
KpuBu3Ha u anre6pa roJJoHOMUH CHMMETPUYIECKOTO IPOCTPAHCTBA.
VHBapuaHTHbIE U TapajuiebHbIe TCH30PHBIE TTOJIS.

CumMeTrpryecKkue MpOCTPAaHCTBA KaK PHUMAHOBBI MHOrooOpasus C HapajuledbHBIM TEH30POM
KPHBH3HBI.

HexomnakTHbIE cCHMMETpUYECKHE POCTpaHCTBa pocToi rpynmsl JInu G kak ¢axTop-nmpocTpaHCcTBa
G/K mo MakcuManbHOM KoMIakTHOU noarpymme K.

JIBONCTBEHHOCTb U ONKUCAHUE KOMIIAKTHBIX CUMMETPUYECKUX IIPOCTPAHCTB.
[IpumeHeHUs: CUMMETPUYECKUX IIPOCTPAHCTB.

9. OnHOpOIHBIE BHITYKIIbIE KOHYCHI U HUJIb-anreOpsl Bunbepra.

CamocornpsbkeHHBIE KOHYCBI U TeopeMa Kexepa-Bunoepra.

CamocomnpspKeHHbIE KOHYChI KaK CHMMETPUYECKHEe pUMaHOBBI IIPOCTPAHCTBA.

OnHOpoJHBIE BBITYKIbIE KOHYCHI paHra 3, acCOUMHpOBaHHBIE ¢ MonyisiMu Kmuddopna, u oueHb
BEIECTBEHHBIC JCHCTBUTENIBHBIE MHOrooOpasus (KyOM4YecKHe BBINMYKJIbIE JETEPMHUHAHTHbIC
TUIEPIIOBEPXHOCTH).

I'eccuanoBa pumanoBa metpuka Komryns-BunOepra u ee kpuBH3Ha.

[IprMeHeHNs] OTHOPOIHBIX BBHIMTYKIIBIX KOHYCOB B CyIEprpaBUTAllMU, YpaBHEHUsAX MoHxka-Amriepa,
BBIITYKJIOM TPOIPaMMHUPOBAHUH U HH()OPMALTMOHHON FeOMETPHUH.

10. OHOPOAHBII BHIMYKJIBIH KOHYC KaK MHOTOOOpas3ue BEPOSITHOCTHBIX MEp.

JIBONCTBEHHOCT®.

MHoromepHoe pactpenesienue ['aycca 1 KOHyC I0JI0XKHUTEIbHO OIIPENCIIEHHBIX MAaTPULL.
Pacnpenenenue 'aycca Ha caMOCONPsKEHHOM OJHOPOIHOM BBIITYKJIOM KOHYCE.

Craructuyeckne M TeCCHaHOBBI MHOroooOpasus. CTaTHCTHUECKHEe MHOrooOpasus 3aJaBaeMble
JIMBEPreHIUEH.

Huseprenuuu Kynp6aka-Jleii6nepa u bpermana Ha 0fHOPOIHOM BBIITYKJIOM KOHYCE.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Y4eOHas aymuTOpusi, OCHAIIIEHHAS! KOMITBIOTEPOM U MYJIETUMEIUIHBIM 000pyA0BaHuEM (TIPOEKTOP,
3BYKOBasi CHCTE€MA), UIMEIOIIIMMHU BBIXOJI B c€Th «MIHTEpHETY.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Kparkuii kypc nuddepeHnuansHoi reomeTpurn 1 Tononoruu [ Texer] : yueOHuMK amst By30B / A. C.
Mumenko, A. T. ®Domenko .— M. : ®u3mariut, 2004 .— 304 c.
2. I'mapgkune muoroo6pasus [Tekcr] / M. M. IlocthuxoB - M.Hayka, 1987
3. Beenenue B Teoputo magkux MHorooOpasuii / C. M. Haranzon. — Mocksa: MLIHMO, 2020. —
DJIeKTpOHHAs KOMUS TOCTYITHA OHJIaiH
4. I'pynimiel 1 reomeTpuueckuii ananus [Tekcer] : IHTEerpanbHas reoMeTpusi, HHBApHAHTHbBIE
muddepeHranbabie onepaTopsl u chepuueckue pyakuun/C. Xenracos , -M., Mup, 1987

JomnonHurenbpHas auTeparypa
1. JIuneitnas anrebpa u quddepennmansaas reomerpus [ Teker] / M. M. IloctaukoB - M.Hayka, 1979
2. PumanoBa reomeTpus U TeH30pHEIN ananu3 [Tekcr] : [y4e0. mocooue mis By3oB] / I1. K. PameBckwmii
— 7-e u3n. — M. : JIKH, 2010 .— 664 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

www.mou.mipt.ru

https://habr.com/ru/companies/skillfactory/articles/708796/

B mporiecce npenogaBaHus TUCIUILIMH UCTIONB3YIOTCS CIIEAYIOLINE METOBI, CPEICTBA U OOHOBIISIEMOE
pu He0OXOIMMOCTH POTrPaMMHOE 00ecriedeHrne HHPOPMAIIMOHHBIX TEXHOJIOTHIl: e-mail
Npero/aBarelis; JEKTPOHHbIE Y4eOHO-METOJMYECKHUE MaTepHaIbl Uil 00eCIIeUeHUs] CAMOCTOATEIbHON
paboTHI CTYIEHTOB; CITUCOK CATOB B ceTH «MIHTepHEeT» IS MOMCKa HAyYHO-TeXHHYECKOM H(pOopManuu
10 pa3JesiaM AUCUUILIMHBI; TAKEeThl IIPUKJIAJHBIX IPOrpaMM, Harpumep, pytorch.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM

armaparoM, a ¢ JPyroi CTOPOHBI, JOJKEH HayYUThCS PUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOU JIUTEpaType), MOJATOTOBKY OTBETOB Ha
BOIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO  OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— BBINIOJIHEHUE JOMAIIHUX paloT, UIi OCO3HAaHMSA CBA3€H MEXKIy TEOpHed M TNPaKTHYeCKUMHU
HaBBIKAMU;

— MOJTOTOBKY K DK3aMEHY.



PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: J.B. AnekceeBckuii, n-p pu3.-mMat. HayK, JTOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Criocoben kKoMOMHUPOBATh U
aJlaTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001acTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHST M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHTIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HaHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyJIbTaTOB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCIIEIOBATCIHCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHUH M HAaBBIKAMH HX
MPOBEACHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBor 00pPaOOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHHUA AHUCHUIIIAHBI «I[I/Iq)(bepeHLII/IaJ'ILHaH TeoOMCTpUs, OAHOPOAHBIC MPOCTPAHCTBA U HX

MPUMEHEHYSI» 00yJatONUIiCs TOIKEH:

3HATb:

- (yHOameHTaJbHBIC TOHATHA NpUMEeHeHHA AuddepeHunaIbHO-TeOMETPUIECKUX METOI0B U
OZIHOPOHBIX MPOCTPAHCTB B (PU3MKE, MEXaHUKE M TEOPUH YIIPABICHHUS;

- COBPEMEHHBIE MTPOoOIeMbl TpUMeHeHHs T epeHInAIbHO-TEOMETPUUECKUX METOIOB 1 OHOPOIHBIX
MPOCTPAHCTB B (PU3UKE, MEXaHUKE U TEOPHH YIIPABICHUS;

- TOHATHS, aKCHOMBI, METOMABI JIOKA3aTeNbCTB M J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B pasfelax,
BXOJSIIUX B 0a30BYI0 4acTh AU (hepeHInanbHOi TeOMETPHH M TEOPUN OTHOPOIHBIX IPOCTPAHCTB.

yMeTh:
- MIOHATH NOCTABJICHHYIO 33/1a4y;

- HCIIOJIb30BAaTb CBOW 3HAHUA JIsI PCHICHUA (pYHZ[aMCHTaHBHBIX W IPUKIAJHBIX 3a4a4 NPHUMCHCHUA
):[I/I@(bepeHHHaHBHO—FeOMCTpI/I‘leCKI/IX MCTOAOB W OJHOPOAHBLIX IMPOCTPAHCTB B (1)I/I3I/IK€, MCXAaHUKE H

TEOpUH YIPaBJICHUS;

- OLIEHUBATh KOPPEKTHOCTh OCTAHOBOK 33]1a4;

- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;

- CaMOCTOSITEIIbHO HAXOAUTH aJITOPUTMBI pelieHns 3a1a4 TuddepeHIrnalbHON TeOMETPHH;
- CaMOCTOSITEIbHO BUETh CJIEACTBUS IIOIY4YEHHBIX PE3y/IbTaToB.

BJIaJeTh:




- HaBbIKAMH OCBOCHHUSI OONbIIOr0o o0bemMa WHGOPMALMK W pEIieHHs] 3a/lad  [PUMEHCHUS
i depeHIranbHO-TeOMETPUUECKUX METOIOB M OJHOPOTHBIX MPOCTPAHCTB B (hH3MKE, MEXaHHKE U
TEOpUHU YIPaBIEHUS (B TOM UHUCIIE, CIOKHBIX);

- HaBBIKAMHU CAMOCTOSTEIILHON pabOThl M OCBOSHHS HOBBIX TUCLUILINH;

- KyJbTYpOH NOCTaHOBKH, aHAJM3a U PELICHUS MAaTeMaTH4eCKUX M MPUKIATHBIX 3a7ad, TPeOyIOmMx
JUIE  CBOETO PELICHUS HCIOJNB30BAHUS MAaTeMaTH4YeCKUX IIOJXOIOB W METOJOB IPUMEHEHHS
i depeHnanbHO-TeOMETPUUECKUX METOI0B M OJHOPOJHBIX MPOCTPAHCTB B (hU3MKE, MEXaHHKE U
TEOPHHU YIPABICHHS;

- HaBBIKAMHU IPaMOTHOT'O ONMCAHMS PEIIEeHHs 3a7a4 U MIPEACTaBICHHS MOITy4YEHHbIX Pe3yJIbTaTOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.



®OH/] OLIEHOYHBIX CPEJICTB
JUIS IIPOBEIEHASI IPOMEKYTOUYHOI ATTECTALIMY OB YUYAIOIIAXCS
MO TUCHMILIMHE

3. IlepeyeHb THNIOBBIX (IPUMEPHBIX) BONIPOCOB, 32/ IaHUIi, T€M JIJIsl IOATOTOBKHU K TEKYIIEMY
KOHTPOJII0

Tunossle BONPOCH COBNAAAIOT C IPUBEAECHHBIMU B 11.4.
C 1enpro KOHTPOJIS OCBOEHHsI OOy4aroUIMMUCS y4eOHOro MaTepuaia IMpPOBOIUTCS
YCTHBIH ONPOC B HayaJle 3aHATHS 110 TEME IPOIIOro 3aHATHS.

4. Ilepeyenb THNOBBIX (IPHUMEPHBIX) BOIIPOCOB M TeM /1JIsl IPOBe/ICHUs] POMEKYTOUYHOM

arrecTauuu 00y4aromuXxcs

Uro takoe nuddepeHimanbHas reOMeTpUs U 3a4eM OHA HY)KHA.

[IpocToe MHOTOOOpa3ne Kak MHOKECTBO C KapTOil.

CornacoBaHHbI€ KapThl.

I'magkue GyHKUMM U TTIaJIKUE KPUBBIE.

I'magkue oroOpakeHuss MHOTOOOpa3Hii.

KacarenbHble BEKTOPBI U KacareabHOE IPOCTPAHCTBO.

basuc kacarenbHOro mpoCTpaHCTBA.

KacarenbHoe paccioeHue W pUMaHOBAa METpHUKa KakK I10JI€ €BKJIWJOBBIX METPHK.

PumanoBa reomeTpusi, €e IpUMEHEHHUs U 0000IIeHHUS.

9. I'pynnst JIu kak MHOrooOpasue co CTPYKTYpOH TpYIIIbl C IIaJAKUMU TPYIIIOBBIMU
oTepaIusMu.

10.  IIpumeps! rpynm Jlu: BekTOpHAas rpymia, noiHas marpuuHas rpynmna GL (n) u ee
3aMKHYTBIE TOATPYTIIHI.

N wNE

11.  [etictBue rpynmsl JIu G Ha MHOrOOOpa3nu, TPAaH3UTUBHOE ACHCTBUE CTAIIMOHAPHAS
NOATpYyMIa U OpOuTa.

12. OnHOpOIHOE TPOCTPAHCTBO.

13.  Ilpumepsl: cdepa, NPOEKTUBHOE MPOCTPAHCTBO, adduHHOE NPOCTPaHCTBO,

€BKJIMJ0BO IPOCTPAHCTBO, I'PACCMAHOBO MHOrooOpasue, KOHYC IMOJOXKHTEIbHO
ONPEEICHHBIX MaTPHIL.
14. JIBa moaxoma Kk TEOMETPHH.

15.  Tloaxon Pumana: reomeTpus u3ydaeT MHOrooOpa3usi, CHaOKEHHbIE T€OMETPUIECKOM
CTPYKTYPOH — HalIpUMeEP, PUMaHOBOW METPUKOM.

16.  Jlpyrue npumepsl T€OMETPUUYECKUX CTPYKTYP: BEKTOPHOE I0JI€, CUMILIEKTHUECKast
CTPYKTYpa U K-MEpPHOE pacrpe/iesieHne — [0JIe K-MEPHbIX MOANPOCTPAHCTB (CUCTEMA
[Ipadda).

17.  Tlomxox KusitHa: 00beKTOM reomMeTpuH sBIsitoTcss G-MHOT000pasus (MHOTrooOpa3us
BMecTe ¢ aeiicTBueM rpymmsl JIu G).

18. ['eomeTrpust n3yyaeT MHBapUAHTBI 3TOTO JIEHCTBHUS.

19. VYuudukanus >tux noaxoaos (2. Kapran).

20. TenszopHas anrebpa.

21.  ComnpsiKEeHHOE MPOCTPAHCTBO.

22.  AunreOpa KOBapHaHTHBIX U KOHTPaBapHAHTHBIX TEH30POB.

23.  Cummerpuueckas U BHEUIHss aiaredpa.

24. Anrebpa Kmuddopaa, knaccudpukanus kmuddopaosix anredp u kmndopaoBsix
MOZYJEN.

25.  MHoroo0Opa3ue KaKk TOIOJIOTHIECKOe IPOCTPAHCTBO, CHAOKEHHOE aTJIACOM KapT.



26.

27.
28.
29.
30.
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58.
59.

60.
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62.

63.

64.
65.
66.

[Tpumepsl MHOro0Opa3uii, THIEPIOBEPXHOCTH E€BKIWIOBAa MPOCTPAHCTBA Kak
MHOT000pasus.

KacarenbHoe 1 KoKacaTelbHOE IPOCTPAHCTBA.

BexTopnsbie nomns u auddepeHimanbabie 1-hopmabl.

[Totok BekTopHOTO NoJIs. TeH30pHbIE MOJS.

[Ipencrasnenue rpymmsl guddeoMopPu3MoB B IPOCTPAHCTBE TEH30PHBIX MOJIEH U
npou3sBonHas Ju.

Jubdepenunanbupie hopmbl 1 BHeTHUN auddepennnan. Koromonoruu.
PumManOBBI MHOTOOOpA3HSL.

CasizHOCTb JIeBu-UuBuUTA 1 MapaieabHbIN MIEPEHOC.

JIuHeliHbIe CBA3HOCTH, KPUBU3HA U KPYUYEHHUE.

I'pyninia rononomuu u pasnoxenue ne Pama.

Knaccugukarus HempuBOIUMBIX TPYIIIT TOJOHOMUN PUMAaHOBA MPOCTPAHCTBA.
I'eone3nueckue u ux CBOMCTBA.

[Ipumep. ['MnepnoBepXHOCTH €BKINI0BA IPOCTPAHCTBA.

[IceBnoprMaHOBEI MHOTOOOpa3usl.

IIpocTpancTBa NOCTOSHHON KPUBHU3HBI U UX T'€OAC3UYECKUE.

I'eomerpus JloGaueBcKoro.

BemecTBeHHbIE M KOMIUIEKCHBIE TPYIIIBI JIH.

[Ipumeps! rpymm Jiu.

[TomynpocTsle u pazpemmele rpymms! JIn.

HeiictBue rpynmsl JIu Ha MHOTOOOpa3HH.

CranuoHapHble OATPYIIIbI, OPOUTHI U IPEACTABICHUE U30TPOIHH.

Tpu netictBus rpynmnsl JIu G Ha MHOrooOpaszuu G.

Tpu KkaHOHHWYECKUX CBSI3HOCTH Ha rpymre JIu.

Anre6pa JIlu rpynmsl Jlu.

Ciyyail TuHENHHON IpyMIIbL.

DKCHOHEHIMAIBbHOE OTOOpaKEHHE.

Boccranonenue cBsi3HOM JHHEHOM rpynibl JIu 1o ee anredpe Jlu.

Teopema Ao u cooTBeTcTBUE MEXAYy rpynnaMu Jlu u anrebpamu Jlu.

Anrebpa KBaTepHUOHOB.

3-cdepa Kak rpynna eAMHUYHBIX KBaTEPHHUOHOB.

Paccnoenne Xomga u ero mNpuUMEHEHHE K ONHCAHUI KOH(UTYpallMOHHOTO
IIPOCTpaHCTBA I71a3a, 3akoHbI Jlonnepca u Jluctusra.

I'eomerpus cakkan. OukcanmoHHbBIE ABUKCHUS IV1a3 KaK CIIy4aiiHOE OMy>KJaHue Ha
cepe.

OnuoposHoe nmpoctpancTBo rpymisl JIu G kak daktop-mpoctpancteo M = G/H.
NHupuHUTE3MMaNbHOE ONMUCAHUE OJHOPOJHOIO MPOCTPAHCTBA M WHBAPHUAHTHBIX
TEH30PHBIX ITOJIEH.

MHBapuaHTHBIC pUMAHOBBI METPHKH B OJJHOPOAHOM npocTpancTee G/H.

®opmynbl 111 TEH30pa KpUBU3HBI, TeH30pa Puyum u cBszHoctu JleBu-UuBura
VYpaBHeHue DitHIITEHA.

[Ipumepsl ONHOPONHBIX METPUK OWHINTEHHA: OWHBapUaHTHasT METpUKa Ha
KOMIAKTHOH MOynpocTo rpymmne JIu, H30TpOIHO HeTepeBoIMMble MHOT000pa3us,
rpaccManoBbl MHOTOOOpasus Hag R, C, H, daxrop-npoctpancteo G/K mpocToit
HEKOMIIaKTHOH TpymIibl JIM 110 MakCUMaJIbHOW KOMIIAKTHOM MOATPYIIIIE.

PumMaHOBBI cUMMeTpHUYECKHE TPOCTPAHCTBA M CHUMMETPHUYECKHE pPa3IokKEeHUS
MOJYIPOCTHIX anredp Ju.

l'eonesnueckue CHMMETPUYECKUX MPOCTPAHCTB.

KpuBusHa u anreOpa roloHOMUHA CUMMETPUYECKOTO ITPOCTPAHCTBA.
WuBapuaHTHBIE U NapalijiesibHbIe TEH30PHbIE TOJIS.
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CummeTpudecKkre MpoCTPaHCTBA KaK PUMaHOBBI MHOT000pasus ¢ MapajuieIbHBIM
TE€H30POM KPUBU3HBI.

HexommakTHble CHMMETpUYECKHE MpOCTpaHcTBa mpoctoil rpymmsl Jlu G kak
dbakTop-tipoctpancTBa G/K 1mo MakcuManbHOM koMakTHO#H moarpymie K.
JIBOWCTBEHHOCTb M OIIMCAHUE KOMIIAKTHBIX CUMMETPUUECKUX IIPOCTPAHCTB.
IIpuMeHEeHNs] CHMMETPUYECKUX IIPOCTPAHCTB.

OnHopoHbIE BBITYKJIbIE KOHYCHI M HUJIb-anreOpsl Bunbepra.

CamocornpsiokeHHbIE KOHYCBI U Teopema Kexepa-BunoGepra.

CaMoconpsiKeHHbIE KOHYChI KaK CHMMETPUUYECKHE PUMAHOBBI IPOCTPAHCTBA.
OnHOpOZHBIE BBINYKJIBIE KOHYCHl paHra 3, acCOLMUPOBAHHBIE C MOIYIIAMH
Kmuddopna, u oueHb BelecTBEHHBIE IeHCTBUTENEHBIE MHOTO00pa3us (KyOrnueckue
BBIITYKJIbIE I€TEPMUHAHTHBIE TUIIEPIIOBEPXHOCTH).

I'eccnanoBa pumanoBa metpuka Komryns-BunGepra u ee kpuBu3Ha.

IIpuMmeHeHNsT OMHOPOAHBIX BBINYKIIBIX KOHYCOB B CyNEpPIpaBUTALMH, YPAaBHEHHAX
Monka-Amriepa, BHITYKIOM IPOrpaMMHUPOBAHUHU U HH()OPMALITMOHHON T€OMETPHUH.
OnHOpOAHBIN BBIMYKJIBINA KOHYC KaK MHOI0OOpa3ue BEepOSTHOCTHBIX MEp.
JIBOVICTBEHHOCTb.

MHuoromepHoe pacnpeneneHue l'aycca M KOHYC IOJOXKHMTEIBHO OIPENEICHHBIX
MaTpHull.

Pacnipenenenne I'aycca Ha caMOCONPSZKEHHOM OJHOPOJHOM BBIITYKJIOM KOHYCE.
CrartucTuyeckye U reCCuaHOBbl MHOTOOOpasHusl.

CrarucTiueckue MHOrooopas3us 3a1aBaeMble TMBEpreH1re.

Juseprennmu Kynns0aka-Jleitbnepa u bpermana Ha oqHOPOIHOM BBITYKJIOM KOHYCE.

[Tpumeps! OmTeTOB:

buiter Nel

1. UYro takoe auddepeHnnanbHas reoMeTpus U 3a4eM OHa HYXKHA.

2. [TpocToe MHOTOOOpa3ne Kak MHOKECTBO C KapTOil.

buner Ne2

1. Anrebpa Knmuddopna, knaccuduxanus kaupopaosbix anredp u KiadgopaoBbix
MOZYJEN.

2. M

Kpurepun onenuBanuns

Onenka otnnyHo 10 OamymoB — BBICTABISETCS CTYACHTY, IOKa3aBLIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIE, TJIyOOKME 3HAHMS  y4yeOHOH  mporpamMmbl  JAUCHUIUIMHBI,
MPOSIBIISIONIEMY HHTEPEC K TAHHOH MPEeIMETHOM 00J1acTH, IPOIEMOHCTPUPOBABIIEMY YMEHUE
YBEpEHHO M TBOPYECKH NPUMEHATh MX HA NPAKTHUKE NPU PEIICHUH KOHKPETHBIX 3ajad,

cBO0OOZHOE U NMPaBUIbHOE 000CHOBAHNE IPUHSTHIX PEIICHUH.

Onenka OTIMYHO 9 OauIOB — BBICTABIIAETCS CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHME,
CHUCTeMaTU3UpPOBaHHbIEe, TTyOOKHE 3HAaHUs y4yeOHOM MporpamMMmbl JAMCHUIUIMHBL U yMEHHE
YBEPEHHO NPUMEHATh MX Ha MpaKTUKE NpPH PEHIeHUH KOHKPETHBIX 3aJad, CBOOOJHOE U

IMpaBUJIBHOC 000CHOBaHUE NPHUHATBIX pCHICHI/II‘;I.

OI_[CHKE[ OTIMYHO & O0aaIOB — BBICTABIISICTCS CTYACHTY, IOKa3aBUICMY BCCCTOPOHHUC,
CUCTEMATU3UPOBAHHLIC, rﬂy601<1/1e 3HaHHUA yqe6H0ﬁ nporpamMmbl JUCHUIIIIMHBI U YMCHUC
YBCPCHHO IPUMCHATbH HX HaA IMPAKTHKEC HIpHU PCIICHUHW KOHKPCTHBIX 3a/a4d, IIPaBHIIBHOC

000CHOBaHHE IMPUHATBIX pemeHHﬁ, C HCKOTOPBIMH HEAOUCTAMMU.



Onenka xopomo 7 6auioB — BBICTaBISIETCS CTYACHTY, €CIM OH TBEpJO 3HAeT MaTepual,
TPaMOTHO U MO CYILIECTBY M3JIaraeT ero, yMeeT IPUMEHATD MOTyYECHHbIC 3HAHUS HA TIPAKTHUKE,
HO HEJJOCTaTOYHO IPAMOTHO 0OOCHOBBIBAET MOJTyUYEHHBIEC PE3YIbTATHI.

Ouenka xopomo 6 0a/uloB — BBICTaBJISIETCA CTYAEHTY, €CIM OH TBEPJAO 3HAeT MaTepHal,
IPaMOTHO U I10 CYILECTBY M3J1araeT ero, yMeeT IPUMEHATh I10JIyYeHHbIC 3HAHUS Ha IIPAKTUKE,
HO JIOIYCKaeT B OTBETE WJIM B PEIICHUH 33]]a4 HEKOTOPbIE HETOUYHOCTH.

OHCHKa Xopomo 5 0aJlJIOB — BBLICTABJISIETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HA€T MaTCpHUall,
T'paMOTHO U 11O CYIIECTBY HU3JIaracTt €ro, ymeCT NIPpUMCHATH ITOJTYUCHHBIC 3HAHW HA ITPAKTHUKE,
HO JOITYCKAa€T B OTBETC WJIM B pCHICHUHN 3a/1a4 1OCTAaTOYHO 00JIBIIIOE KOTNYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPUTENbHO 4 Oamga — BBICTABISAETCA CTYJCHTY, IIOKa3aBIIEMY
(dparMeHTapHBI, Pa3pO3HEHHBIH  XapakTep 3HAHWH, HEIOCTAaTOYHO  IPAaBHJIbHBIC
GopMyTUpPOBKH 0a30BBIX TMOHATHHA, HAPYIICHHS JIOTHYECKOW TMOCIEAOBATEIHPHOCTH B
U3JI0’KEHUHU TIPOrPaMMHOTO MaTepuaia, HO IIPH TOM OH OCBOMJI OCHOBHBIE Pa3/ieiibl y4eOHOI
IMporpamMMmal, H€O6XOIII/IMI>I€ JJIsA naﬂbHeﬁmero 06y‘~IeHI/I$I, N MOXKCT NPUMCHATH ITOJTYUCHHBIC
3HAHMS IO 00pas3ily B CTAHAAPTHOW CHTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 0Oamia — BBICTABISIETCS CTYIEHTY, I1OKa3aBLIEMY
(parMeHTapHBI, pa3pO3HEHHBIH XapakTep 3HAHWW, JOMYCKAIOIIEMy OIIMOKH B
dbopMynupoBKax 0a30BbIX TOHATHH, HAPYIICHUS JIOTUYECKOW IOCIEA0BATeIbHOCTH B
U3JI0)KEHUH TPOTPAaMMHOTO Marepualia, Ci1ado BIIAJIeeT OCHOBHBIMHU pasZeiaMu y4eOHOM
IpOTpaMMbl, HEOOXOAWMBIMU JIJISl JANbHEHIIEro OOy4eHHs W C TPYAOM IPHUMEHSET
HOJTyYCHHBIC 3HaHUS 1a)Ke B CTAaHIAPTHOM CUTYyalluy.

OneHka HEyAOBIETBOPUTENIBLHO 2 Oajila — BBICTABISAETCS CTYAEHTY, KOTOpBIH HE 3HAET
0oJbIIel YacTHM OCHOBHOIO COJAEp)KaHMsI Y4eOHOH MporpamMmbl JUCLUIUIMHBI, JTOMYCKaeT
rpyOble omMOKH B (OPMYIMPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET HCIOJIb30BaTh
IIOJIy4EHHBIE 3HAHUS IIPU PEILIEHUN TUITOBBIX 3a/1a4.

OneHka HEyJIOBJIETBOPUTENBHO 1 Oajil — BBICTABISIETCS CTYAEHTY, KOTOpPBI HE 3HAET
OCHOBHOTI'O COJIepKaHusl y4eOHOM MporpaMMbl AUCHUIUIMHBL, JOMYCKaeT rpyOenire ommuoKu
B (hopmynupoBKax 0a30BbIX MOHATHI JAUCHUIUIMHBI U BOOOIE HE UMEET HABBIKOB PEILICHUs
TUIOBBIX MPAKTUYECKUX 3a/1a4.



5. Meroauveckue MaTepuaJibl, ONpeaeaolue Npoueaypbl OlleHUBAHUA 3HAHU,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH

Bo Bpems mnpoBeneHuss »5Kk3aMeHa OOydarommecs MOTYT TIOJb30BAaThCS IMPOrpaMMOi
JUCLUILINHBIL, & TAKXKE CIIPABOYHOU JIMTEPATypPOH, BEIYUCIUTEILHON TEXHUKOM.

DK3aMeH MPOBOAUTHCS MyTEM OPraHU3allK CIEIHAIBHOTO OMPOca, MPOBOJUMOTO B YCTHOM
dopme.



