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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Anrebpanyeckast TONOIOTUS
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
3 (ocenHui) - 3auet

4 (BeceHHwmil) - Dx3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: A.B. Epuios, kauj. ¢uz.-mar. HayK, JOUEHT

[Iporpamma obcyxnena Ha 3aceqannn Ousrex-knacrepa akageMHUueckol 1 HayuHoil kapeepsl 20.05.2024



AHHOTANMA

Anrebpandeckas TONONOTUs siBisieTcs] GYHIAMEHTOM JUIsl 3HAYUTEIbHONW YaCTH COBPEMEHHOW MaTeMaTHKH, a
TaKkKe HMCTOYHMKOM MHOTHMX ee uuei. [Ipeamer anreOpanmueckoil TOMONOTHMM MOXKHO KpaTKO ONHUCAaTh Kak
W3yYeHHE KATeTOPUM TOMOJIOTUYECKUX MPOCTPAHCTB IIyTEM MOCTPOCHHS Ha HEW TOMOTONHUYECKU
MHBAPHAHTHBIX (YHKTOPOB B Kakylo-JInOO anreOpanyecKyl0 KaTeropuio, YTO IIO3BOJIIET CBOIUTH
reoMeTpuuecKkue 3aiaun (Hampumep, 3afgadu o kiaccudukauuu) k "anreOpamueckum". Kiaccmueckumu
IpuMepaMH TakUX (YHKTOPOB SIBJISAIOTCS (yHIAMEHTaJlbHasl TPyNNa M TPYHIIbI TOMOJOTUH W KOTOMOJIOTHM
TOTIOJIOTUYECKUX MPOCTPAHCTB. 3a4acTylO HMCIIOIb30BAHUE YK€ 3TUX MPOCTEHIINX HMHBAPHUAHTOB IMO3BOJISIET
MOJTy4aTh HETPUBUAJIBHBIE PE3yNbTaThl (IIpuMep: Teopema bpayspa o HemoABMKHON TOUKE), 10KA3bIBATH

TOMOTOINNNMYECKYIO HEOKBUBAJICHTHOCTDb JAHHBIX IPOCTPAHCTB.

Mertozapl anreOpanydecKoil TOMOJOTMM MHOTOKPAaTHO ITPOAEMOHCTPUPOBAIH CBOIO S(P(PEKTUBHOCTh KaK B
pa3MUHBIX 3aJadax TeoMeTpuu (IOrpyKEeHHEe MHOrooOpaswii B E€BKIMIOBO IPOCTPAHCTBO, INIAJIKHE
CTPYKTYpbl Ha MHOrooOpa3usx, KiacCH(pUKanus MHOTrooOpasuii B paMKax pas3iIH4YHBIX BEPCUH TEOpHHU
KOOOp/IM3MOB, ...), TaK W B JpPyrux oOmactsax (kiaccu(uKaius BEIIECTBEHHBIX alre0p C JieIIEHUEM,
KBuineHoBckoe mocrpoeHue anredpandeckoit K-reopun, npuBemee K OTKPHITHIO HOBBIX (DyHIaMEHTAIbHBIX
CBsI3eH MEXAy anreOpoil U TOMOTONMYECKOW Kareropued, MHOTOYHCIICHHBIC MPUMEHEHHS TOMOJIOTHYEeCKIX
WHBAPHAHTOB B COBPEMEHHOU (H3HKe, ...). Bo 2-if moioBMHE MpONUIOro BeKa ObUTH YCTaHOBJICHBI TITyOOKHE
CBSI3M aNreOpanyecKoil TOMOJOTHMH C aHAJINW30M, Haubojee SIPKUM IPUMEPOM KOTOPBIX SBHJIACh Teopema
Atbu-3uHrepa 00 MHIEKCEe IUTMITHYECKOTO OIlepaTopa Ha KOMIAKTHOM MHOTrooOpasuu. Kpome Toro, moHATHS
U METOIbl TEOPHUH BEKTOPHBIX pacciioeHuil m K-Teopuu UrparoT oueHb BaKHYIO pOJib B ps€ pa3zieioB
COBPEMEHHOW MaTeMaTHKH U (pU3HKH.

VYuuThiBasg BbINIECKa3aHHOE, Kypc IO aireOpanveckol TOMOJIOTHMH IPEACTABIACTCS HEOOXOOUMBIM IpU
MOATOTOBKE COBPEMEHHBIX CIHEIUAIMCTOB MO anredpe, reoMeTpuu U TeopeTudeckoi ¢usuke. OH sBIseTcs
CHUHTETUYECKHM KypCOM, OIMPAIOIIUMCSI Ha 3HaHHWE anreOphl, obmiel Tomonoruu W auddepeHInanbHOMN
TeOMETPUH, M B CBOIO OYEpEeIb Pa3BHBACT WJEH YIOMSHYTHIX NpeaMeToB. Hampumep, 6e3 MCIOIb30BaHHS
CpencTB anreOpanvyeckol TOMOJIOTMH TPYAHO IPEACTAaBUTH MEPEXOol OT H3YyYeHHs JOKAJIbHBIX CBOWCTB
MHOT000pa3uil (0OBIYHO MPOUCXOAALIEM B Kypcax MO TEOpUH IMIaJKUX MHOrooOpasuil u auddepeHunanbHon
T€OMETPHUH) K UCCIIEJOBAaHUIO II00ATbHBIX CBOMCTB MOCIEIHHX, a Belb YaCTO UMEHHO INI00AJIbHBIC CBOWCTBA
UTPAIOT B TEOMETPHUYECKOW 3a/ade MPUHIUIHAIBHYIO poiib. KpoMe TOro, NaHHBIH Kypc MOXET IMOCIYKHTh
XOpouleli WUTIOCTpalued Toro, Kak paOoTaloT pa3nuuHble anreOpandeckue MeToAbl (Takue Kak
TOMOJIOTHYECKas airedpa U TEOpHsl KaTeropuii).

1. leau u 3apauun
eap AUCUMNIMHBI
JaHHBII KypC CTaBUT LEJIbI0 IIO3HAKOMUTBH CIIyllarejied Kak CO CTaHAApTHBIM KJIACCUYECKUM

MTOJTXO/IOM K JaHHOMY IpPEeIMeTy, TaK W JaTh MPEACTABICHUE O €ro 0ojee COBPEMEHHBIX METOAaX W
Uaesx.

3agauu AUCHUILIHHBI

CdopmupoBars y ciymareneil IpecTaBlIeHne 0 3a7a4ax U MeToax anreOpandeckoil TOmoIoruH, o ee
CBSI35X C TOMOJIOTUYECKOM anreOpo.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHu  3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
9KCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHMH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE UiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC KJITACCUYCCKUC NTOHATHUSA U PCIYJIbTAThI Anre6panqec1<0171 TOIIOJIOT'HH.

YMETB:

- ITIOJIb30BATHCA KIAaCCHUYCCKHMMHU METOAAMH AnrerqueCKoﬁ TOIIOJIOTHUU IJId PCUICHUA 3aaa4.

BJIAJIETh:

- afmnaparoM KJIaCCUYECKOH Anre6pa1/1quK0171 TOIIOJIOT'UH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CuHTryIsIpHBIE  CHUMIUIEKCBI W IICTH. ) 5 )
CuHTynspHBIE TOMOJIOTHH.




) Kareropuu, ¢GyHKTOpBI M €CTECTBEHHbIC ) ’ )
npeobpazoBaHusl.

3 I'omoTonuueckas MHBapHAHTHOCTE ) ) )
CHHTYJISIPHBIX TOMOJIOTHH.

4 Kpocc-npoussenenue romonorui 2 2 2

5 OTHOCHUTENBHBIE TOMOJIOTHH. I[JH/IHH&VUI ) ’ )
TOYHAsI [TOCJIEA0BATEIBHOCTH TOMOJIOTHA.

6 BrIpesanue u ero npuMeHeHue. 2 2 2

7 Axcunowmsl Ditnen0epra-CtuHpoza. 2 2 2

] Knerounsile  mpocTpaHcTBa M HX ) ) )
TOMOJIOTHH.
Tomonorun c ko3 dumeHTamu.

9 Teopema 00 YHUBEPCAIBHBIX 2 2 2
ko3 durmenrax.

10 ALMKIMYHBIE  MOAENM U Teopema ) 5 )
Kronnera.

11 CuHTYIsIpHbIE KOTOMOJIOTHH. 2 2 2

12 |[Ipon3BeneHus B KOTOMOJIOTHSIX. 2 2 2

13 JlokanbHbIe KO3 HUITHCHTHI u 3 3 3
OpHUeHTaLusl.

14 |dBoiictBeHHOCTSH IlyaHKape. 3 3 3

15 [Ipenenbl, Kompeaensl W CONPSKEHHBIE 3 3 4
(YHKTOPBI.

16  |[omoronmueckast KaTeropus 3 3 4

17  |JlokaiapHO TpUBHAIBHBIE PACCIOCHUS 3 3 4

18  |Paccnoenus 3 3 4

19  |Kopaccnoenus 3 3 4

20 Paccnoennnsle u KOPACCIIOCHHBIE 3 3 5
MOCIIEI0BATEIbHOCTH

71 CnaOble SKBHMBAJCHTHOCTH U TEOPEMBI 3 3 5
VYantxena

2 HpeﬂCTaBHMVOCTL koromoJioruil. Teopus 3 3 5
MPETATCTBUI

23 |Bextopnsle paccnoenus u K-teopus. 3 3 5
Knaccuduuupyromee MPOCTPAHCTBO

24 |rpynnsl. CHMITTUIIMANTBHBIE MHOXKECTBA U 3 3 5
KJIacCU(PpULIMPYIOIMIHNE TPOCTPAHCTBA

Nroro yacos 60 60 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 3 (Ocennuii)

1. CunrynsipHbie CUMIUIEKCHI U 1iend. CHHTYISpHBIE TOMOJIOTHH.
OmnpeneneHne CUHTYISIPHBIX TOMOJIOTHI.

2. Kareropun, GyHKTOpBI M €CTECTBEHHBIE TPEOOPA30OBAHMSI.
SI3BIK TEOpUU KaTeropui.

3. I'omoTonMueckas UHBAPUAHTHOCTb CUHIYJISIPHBIX TOMOJIOTHH.




lomoTonuu, IeHBIE TOMOTOIMH, 3Be3JHBIE oOmacTh. J{oKa3arenbCcTBO  TOMOTOIIHYECKOM
WHBAPUAHTHOCTH CUHTYJISIPHBIX TOMOJIOTHUM.

4. Kpocc-npou3BeeHUE TOMOJIOT Ui
Kpocc-npounssenenue u ero cBoiicTaa.
5. OTHOCUTENbHEIE TOMOJIOTHH. J[JTMHHAS TOYHASI TT0CIIEI0BATEILHOCTh TOMOJIOTHIA.

OTHOCUTENbHBIE TOMOJIOTUH. J[TMHHAs TOYHAs IOCIE0BATEIbBHOCTh TOMOJIOIMH, aCCOLMMPOBAaHHAs
C KOPOTKOW TOYHOH IOCJIEOBATEIBHOCTHIO ILIEMHBIX KOMIUIEKCOB. TOYHas MOCIEN0BaTeIbHOCTD
Hapsbl.

6. Bripe3anue u ero mpuMeHeHHe.

Axcuoma BbIpe3anus. Beruuciienue romonoruii cgep.

7. Axcuombl Ditnen6epra-CtuHpoaa.

Axcuomsl Diinenbepra-CtuHposa, ux cieactsus (teopema Maiiepa-Boeropuca). Jlokazarenbcrsa.
8. KneTouHsle mpocTpaHCTBa U UX TOMOJIOTHH.

Omnpenenenus 1 MpUMepsl KIETOUYHBIX IPOCTPAHCTB. KieToYHbIN KOMITIEeKC.

9. 'omonoruu ¢ ko3ddunmenramu. Teopema 00 yHUBEpcanbHBIX K0dDUITUEHTAX.

Tomonorun ¢ xosdpdunmentamu. Oyukrop Tor. OcHOBHas TeopeMa TOMOJOTHYECKOH anreOphl.
Jloka3aresbCTBO TeopeMbl 00 YHUBEpPCAIbHBIX Kod(duIrenTax.

10. Arukmasbie Moenu U teopema KronHeTa.
Metop anukimyHbIX Mojenel. Teopema Diinenoepra-3miboepa. Teopema Kronnera.
11. CunrynsipHble KOTOMOJIOTHH.

OmpeneneHne CHHTYSpHBIX Koromojyoruid. Koromomormu ¢ xoaddummentamu. Teopema 00
YHUBEpCATBHBIX Kodduirenrax. Axcruombl Ditienoepra-CTHHpoAA il KOTOMOJIOTHH.

12. TlpousBeneHus: B KOTOMOJIOTHSIX.
[IponsBeneHus B KOTOMOJIOTHSIX U UX CBOMCTBA.
13. JlokanbHble K03 PHUIIMEHTHI 1 OpUEHTAIIHS.

Omnpenenenne CHUCTEMBbl JIOKaIbHBIX KodQdumuenToB. OpueHTanus MHoroodpaswii. Teopema 00
OpHEHTAIINY.

14. BoiictBeHHOCTH Ilyankape.
DopMyaHpoBKa U JOKA3aTeILCTBO TEOPEMBbI ABoMicTBeHHOCTH [lyankape.
Cemecrtp: 4 (Becennuit)

15. TIpenenbl, KOTIpenenbl U CONPSHKEHHBIE (PYHKTOPHI.



KareropHsle mpenessl U KONpeaesnsl, CONpsKeHHbIe (YHKTOpHI. J[eKapTOBO 3aMKHYTbIE KaTerOpHU.
Kareropust KoMIakTHO MOPOXKIEHHBIX IPOCTPAHCTB.

16. 'omoTonnueckas KaTeropus

I'omoronuueckas kareropust. basucHeie Touku. @yHKTOPHI IETEIb U HAICTPOUKH.
17. JlokanbHO TPUBHAJIBHBIE PACCIOCHHUS

JlokanbHO TpUBHANBHBIE PACCIOCHUS: ONPEe/iCHUE U IPUMEPHI.

18. Paccnoenus

Paccnoenus B cmbicie ['ypeBuua. dyHaaMeHTanbHbIH rpynmnona. [oMoTonnyeckas HHBAPHAHTHOCTD
MyJT09Ka pacciIoeHusl.

19. Kopaccnoenus
Kopaccrioenus: onpenesneHue 1 CBOWCTBA.
20. PaccioeHHHBIE U KOPACCIOEHHBIE MOCIeI0BaTeIbHOCTH

Kanonnueckue (akropuzanuu oroOpaxenuil. Konyc orobOpaxkenues. IlocnenoBarenbHOCTh
Bappara-Ilynmne u ee cBoiicTBa.

21. Cnabble 5KBUBAJICHTHOCTH U TEOpPEMbI Y aiTxena
I'omoTonuyeckre SKBUBAJICHTHOCTH, cllabble SKBUBaJICHTHOCTH. Teopembl Y alTxena.
22. IlpenctaBUMOCTh KOroMoJsioruid. Teopus NpensTCTBUI

[IpoctpancTBa OlinenOepra-Maknerina, npumepsl. @yHaameHTanbHbI Kiacc. [IpeacraBuMocTb
(yHKTOpa KOTOMOJIOTHH. DJIEeMEHTBI TEOPHH TIPETISTCTBHIA.

23. Bexropusle paccnoenus u K-teopus.

Bexropusie paccioenus: ompenenenue. Knaccudunupyromee npocrpanctso. I'pynmna [porenauka,
(xommnexcunas) K-teopus. [lonsitue o nepuoamunoctu borra. K-teopust kak 00o0meHHas Teopus
KOTOMOJIOT .

24.  Knaccudunupyromee  OpOCTPaHCTBO  rpynmbl.  CUMINIMOUANbHBIE  MHOXECTBA U
KJIacCU(HUIUPYIOLIIE TPOCTPAHCTBA

CuMmIMnuaneHble  MHOXECTBA, WX  TeOMeTpuueckas  peanusanus. HepB — kareropuw,
Ki1accuuuupyromee MpocTpaHcTBO Kareropud. [pynmomn Yexa wu  kiaccupuuupyromuee
O0TOOpaKeHHE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Haynes Miller. Lectures on Algebraic Topology
2. J.P. May. A concise Course in Algebraic Topology
3. James F. Davis, Paul Kirk. Lecture Notes in Algebraic Topology

JomnonHurenbsHas auTeparypa
1. M Aguilar, S. Gitler , C. Prieto Algebraic Topology from a Homotopical Viewpoint
2. A. Xaruep. AnreOpandeckasi TOIOJIOTUS
3. A.T. ®omenko, /1. b. ®ykc. Kypc romoronmnyeckoil TOnojaoruu

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

https://pi.math.cornell.edu/~hatcher/AT/AT.pdf
(Hatcher A. AlgebraicTopology)

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Sapekc. Tenemoct, MTC-JIunk.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, IMOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepuaIoM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 10 TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 2
KBaTuuKanus: MarucTp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
3 (ocenHui) - 3auet

4 (BeceHHwmil) - DK3aMeH

Pa3zpatGoTunk: A.B. Epmios, kaua. ¢pus.-mart. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MareMaTHKH M (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o0nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHUHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIENOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKUM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ MHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOauio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «Aﬂre6panqecxaﬁ TOIIOJIOT'HS» O6y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC KJITACCUYCCKHUC NTOHATHUSA U PCIYJIbTAThI Anre6panqec1<0171 TOIIOJIOT'HH.

yMeTh:

- ITIOJIb30BATHCA KIAaCCHUYCCKHUMHU METOAAMH AnrerqueCKoﬁ TOIIOJIOTHUU IJId PCUICHUA 3aaa4.

BJIaJd€Th:




- anmapaTroM KIIacCHuecKor AJreOpandecKoi TOMOIOTHH.
3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

11 cemecTp:

1. BriBenute Teopemy Maiiepa-BbeToprica u3 akcHOMBI BbIpe3aHus

2. OnumTe KJIETOYHYIO CTPYKTYpY MHOTooOpasus [ paccmana

3. lokaxkute TeopemMy DiinenOepra-3miboepa ¢ TOMOIIBI0 METO/Ia AMKIMYHBIX MOJICIICH.

4. Yrto Takoe TOMOTOMMYECKUH clloi oToOpakeHns? B uem cocTouT ero yHuBepcaibHOE CBOMCTBO?
5. Kpocc-nnpousBenenue u ero CBOMCTRa.

6. OObsicCHUTE, TOYEMYy BBIYMCICHHE KOTOMOJOTMYECKHMX OIepaluii CBOAUTCA K BBIYMCICHUIO
KOTOMOJIOTHIA IPOCTpaHCTB DitneHoepra-MakJeiina.

7. JlokaxxuTe CONMpSKEHHOCTH (YHKTOpa I€OMETPHUYECKOW peaiu3aluu M (PyHKTOpa CHHTYISPHOTO
CUMILIMIMAJILHOIO MHOMKECTBA.

8. Ompenenenne cUCTEMBI JIOKATBHBIX KO3 uiueHToB. Teopema 06 opueHTAIIMH MHOTOOOpa3nii.
9. Axcuomsl Ditnenoepra-Ctuaposa. JlokazaTenbCTBO aKCHOMBI BBIPE3aHMSL.
10. Onpenenenns v MpUMEPHI KIETOYHBIX MPOCTPaHCTB. KileTOuHBIH KOMILIEKC.

12 cemectp:

1. Jloxaxwure, uyTO JI000E OTOOpa’keHHE €CTh KOMIIO3MIMSA KOPACCIOCHUS M TOMOTOINYECKON
SKBUBAJICHTHOCTH. Kak BBINIAUT TBOWCTBEHHOE YTBEPIKICHUE IS PACCIOCHUI?

. Paccnoenns B cMbicie ['ypeBuua. @yHnaMeHTaIbHBIN TPYIIIIOUA.

. Kareropusle npenenbl 1 Kompeaensl, COnpsbkeHHbIE PYHKTOPHI. [lekapToBO 3aMKHYThIE KaTETOPHH.
. Tomoronmueckas kareropusi. bazucHele TOUKH.

. OYHKTOPBI IETENb U HAJACTPOUKH.

2
3
4
5
6. Kanonnueckue dakropuzanuu orodopakeHuii. Konyc oroOpakenues.
7. IlocnenoBarensHOCTH bappara-Ilynne u ee cBoiicTBa.

8. TeopeMsnl YaiiTxena.

9. I'pynma I['porenauka, (komrmuiekcHas ) K-teopus. [lonstue o nmepuoguanoctu borra.
1

0. CI/IMHJ'II/ILII/IaJ'IBHBIG MHOXCCTBA, UX TCOMCTPUYICCKAs pCaIn3alus.

HpI/IMepBI KOHTPOJIbHBIX 3a,[[aHPII7[ IJId TIPOBCICHUA 3a4UCTa:

1. ITocuunTaiiTe TOMOJIOTUH U KOTOMOJIOTHH BEUICCTBEHHOTO MPOCKTUBHOTO MPOCTPAHCTBA C Pa3HBIMU
ko3 punmenramu.

2. Tlocumraiite romomoruu mpousBeneHus $\mathbb{R}P"3\times \mathbb{R}P"3§ c¢ wenbiMu
ko3 punmenramu. OObSICHUTE MOTyYEHHBIN pe3ysbTar.

3. Tlyctp $S™{p+q}\rightarrow S”p\times S"q$ --- HekoTOpoe HempepbiBHOE oTOOpaxeHue. Kakoe
OTOOpaKCHUE OHO MHIYIIHUPYET B CTAPIINX KOTOMOJIOTHSIX?

4. Beraucnure Koubiio koromojoruii $imathbb {C} P n.$

5. Jna $n$-mepHoro kierouHoro mnpocrpanctBa $X$ 3amaiite Omeximioo wmexay $H n(X.)\,
\mathbb{Z})$ u $[X,\, S"n].$.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.
1. Akcuoms Diinen6epra-CtuHaposa. [loka3zaTebcTBO aKCHOMBI BRIPE3aHUSI.

2. [locuwnTaiiTe TOMOJIOTUU M KOTOMOJIOTHU BEIIECTBEHHOTO MPOSKTHBHOTO IMPOCTPAHCTBA C Pa3HBIMH
ko3 punmeHramu.



buner 2.

1. Kopaccnoenus u ux cpoiicta. Jlokaxwure, uyro eciau $i\colon A\rightarrow X§ --- kopaccinoenue u
$g\colon Alrightarrow B$ --- mpousBosbHOe oTOOpaxkenue, To $B\rightarrow Blcup gX$ ---
KOPACCIIOCHUE.

2. Hna $n$-meproro kneroynoro mnpoctpaHctBa $X$ 3amaiite Omekumio wmexay $H n(X,\,
\mathbb{Z})$ u $[X.,\, S"n].$.

Kpurepun onennBanus

3auéT: 06yqa}0LueMycs; CTaBUTCA 3a4CT B COOTBCTCTBHUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM
IOATOTOBKH; OLCHHUBAHUEC TIPOU3ZBOAUTCA Ha YCMOTPCHUC IIperoaaBareiii B COOTBECTCTBUU C
0COOCHHOCTAMU JAUCHUIIIMHBI U CICAYIOIIUMU KPUTCPUSAMU:

Onenka "3auTeHO" - BBICTABISIECTCS] CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepuaj, rPaMOTHO H IO
CYLIECTBY U3JIaraeT €ro, yMeeT IPUMEHSITh [10JyUYCHHbIE 3HAHUS Ha IIPAKTHUKE.

Onenka "He 3a4TeHO" - BBICTABISIETCS CTYACHTY, IMOKa3aBlleMmy (parMeHTapHBbIH, pa3po3HEHHBIN
XapakTep 3HAHMI, AOMYCKAIOUIeMy OIIMOKM B (QOpPMYyIHpOBKax Oa30BbIX MOHSATHH, HapyLICHHS
JIOTMYECKOW IOCIEeIOBAaTeIbHOCTH B  M3JIOKEHHHM IPOTPaMMHOIO MaTepuaia, ci1abo Biajeer
OCHOBHBIMHU pasefiaMH y4eOHOH mNporpamMmbl, HEOOXOAWMBIMU IJIsl JaJIbHEHIIero oOy4yeHHs U ¢
TPYAOM IIPUMEHSET MOTy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

DK3aMeH:

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MpOrpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO H I10
CylmIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopo1o 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBHIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPAaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OONbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh NOIYYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[TpomexxyToyHasi arrectanus IO IUCLHHUIUIMHE «AJreOpandeckas TOIMOJOTUS» OCYIIECTBISCTCS B
(dopme KoHTposIbHOH padoTel. KoHTposbHAst paboTa MPOBOAUTCS B TUCEMEHHOU (opMe.

OK3aMeH MpOBOMUTCS B yCTHOW QopMe Mo Owieram. B kaxjgom OwiieTe mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaroniemycst npegocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



