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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: I'omonornyeckas anredpa B anreOpandeckoi reoMeTpun
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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AHHOTANMA

3amaua KpoHekepa 0 KaHOHMYECKOM BHJE Maphl JIMHEWHBIX OMNEPATOPOB MepeopMyIHpyeTcs Ha S3bIKE
abeleBbIX KaTeropwii — 3TO 3ajlada IMOMCKA HEpa3NoXKUMBIX NpezcTaBieHuld komyana Kponekepa. OHu
B3aMMHO OJIHO3HAYHO COOTBETCTBYIOT HEPA3JOKUMbIM KOT€PEHTHBIM IIydyKaM Ha MPOCKTUBHON MpSIMOM,
kinaccupuuMpoBaHHBIM [ POTEHIMKOM. DTO COOTBETCTBHE BEAET K IMOHSITHUIO TPOHM3BOAHON KAaTETOPHU H
MPOU3BOJHONW OSKBUBAJICHTHOCTH alelleBbIX Kareropuil. llemp cmenkypca — HayduThCs H3ydarh
TOMOJIOTHYECKUMH MeTOJlaMH abelieBbl U TPUAHTYJIUPOBAHHBIC KaTErOPUU: MPECTABICHHH KOHEYHOMEPHBIX
anre0p, KOTEPEHTHBIX MTyYKOB HA MPOSKTUBHBIX MHOTOOOPAa3HsIX U M., UCCIIEOBATH ANre0pandecKne OOhEKThI
TreOMETPUYECKUMU METOaMU U HaoOopoT. Chymarenu crenkypca HaydaTcsl ToIb30BaThCs CIIEKTPAIbHBIMU
MOCIEAOBATEIbHOCTAMM, TIO3HAKOMSTCA C t-CTPYKTypaMu U CEpALECBUHAMH, TIONy4aT HadaJlbHbIC
MPEJCTaBICHHUST O TEOpUH JiehopManuii accOMaTUBHBIX anreOp u anredp Jlu. Takxke Oyaer pacckazaHo o
HalMX KOHCTPYKIMSAX CBS3aHHBIX C TOMOMOpP(H3MaMH aCCOIMATUBHBIX anre0p: KOMITO3WUIIUU KOITYaHOB
KOMITO3HUIIMU TIO IBYM TOMOMOpdU3MaM U Jp.

1. lean u 3apa4n

Henp AucoMnInHBI
JaTh CIymiaTenasiM Oa3uCHbIE 3HAHHMS COBPEMEHHON romosorndeckoi anreopsl. IIponemoncTpupoBars
KakuM 00pa3oM SI3bIK MPOM3BOAHBIX KAaTErOpUil MO3BOJSIET pellaTh 3aJaud TEOPUH NpPEACTaBICHUN
acCOLMATUBHBIX auredp TeoOMETPUYECKHUMH METOJaMH M HaoOOpOT - TEeOMETpUYECKHe 3ajaqu
METOJaMH TEOPHH NPEACTABICHUM.

3ajaum AUCHUILIMHBI
[TpuoGpeTeHue cirymarensiMu TEOPETUYECKUX 3HAHUN B 00IACTH IOMOJOIMYECKOH anreOpbl, TEOPUH
HpeJICTaBIeHNi aCCOLMATHBHBIX alre0p M KOrepeHTHBIX ITy4YKOB Ha aureOpandeckux MHOTOOOpa3usX.
dopmupoBaHue npeacTaBiIcHue 0 AU depeHInanbHON reoMeTpur U Tononorud. O0ydyeHue CTyIeHTOB
OCHOBHBIM METOZIaM DEIIEHMs 3aJad IO 3TOMY pa3fiely, CBA3aHHBIX C NpoOieMaMH TEOPETHUECKON
busuxy.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyet npoOJIeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisier TIOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TPOOJIEMHOM  cHUTyalMd Ha  OCHOBE
YK-1 CriocoOeH 0CyIeCTBIATh KpUTHIECKUN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

CHUCTCMHOIO Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeicTBui IOCTAaBJICHHOM I1ICJIM KaK II0CJI€A0BATCIIbHOCTh IIAroB,

npeaBuasa pe3yyibTaT KaKAOTO W3 HHUX W OLCHUBAA HUX

BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUTaHUpYyeMOu
JIESTEIIPHOCTA W Ha B3aMMOOTHOINEHUS yYaCTHUKOB 3TOM
JeSITeTbHOCTH
OIIK-1 Bnaneer cucremoit pynnamentanpaeix |OIIK-1.1  3Haer ®  CHOCOOGH  HMCHOIB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

HAy4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJAaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




N3y4aeMbIX SIBIICHUU U npoueccoB, CUCTCMHO
AHAJIM3UPOBATh HAYYHBIC HpO6J'IeMI>I, noJIy4darb

HOBBIC

Hay4Hble Pe3yJIbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-2 CnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocobeH NpOBOAWTH arpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:

YMETb:
MHBAPHAHTBl TPOEKTHBHBIX MHOroo0pasuii,
MIPOU3BOJHBIX KATETOPHUX.

BIIAJIETh:

OCHOBHBIE TIOHSTHS U PE3YIBTaThl TEOPUH a0ETIEBbIX M IPOU3BOIHBIX KaTETOPH.

CTPOUTL IPOCKTUBHBIC U HHBCKTHBHBLIC PCE30JIbBECHTHI B abeNeBbIX Kareropusax U BbIYHUCIIATH C HUX
IIOMOIIBIO Hom-b1 u EXt—LI, BBIYUCIIAATE KOIOMOJIOTUH KOTCPCHTHBIX ITYYKOB W ICJIOYUCICHHBIC

CTPOUTh HCKIIOUUTENbHbIE HAOOphl abelieBbIX U

TEXHHUKOM (KO)FOMOJ’IOFI/I‘ICCKI/IX BBIYMCIICHUN npu NOMOIIH PE€30JIbBCHT, TOYHbIX HOCJIG,I[OBaTeJILHOCTeﬁ

1 CIICKTPAJIbHBIX MOCJIE0BATEILHOCTEH.

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

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 KomnuaHel ¢ COOTHOLIEHUSAMH. 5 2
) KBa3ukorepeHTHble U KOI'€pPEHTHBIE 5 )
MyYKH Ha MPOEKTUBHBIX MHOTOOOPA3HUsIX.
Koromosoruu KOrepeHTHBIX ITyYKOB Ha
3 [JIaJIKUX TMPOEKTUBHBIX MHOTO00pa3MsX. 5 2
Hom-b1 u Ext-5l.
AbeneBa kareropusi W e€ rpymma
4 5 3
I'porenauxa (KO).
TpuanrynupoBaHHble ¥  TNPOU3BOIHBIC
5 KaTE€ropuH. [IpousBonHbie 5 3
9KBHBAJICHTHOCTH. UckirountenbHbie
HAOOPEI.
6 BBe;[eHvHe B 36PKAIBHYIO CHMMETDHIO Ha 5 3
[J1aJIKOW SJUIMIITHYECKONW KPUBOH.
7 CriekTpaibHbIE TIOCIIEI0BATEIIEHOCTH. 5 5
KoMmosnnus Kkoa4aHOB M KOMIIO3ULUS
8 ACCOIMATUBHBIX  anrebp 1O  JOBYM 5 5
roMOMOP(HU3MaM.
Tomonornyeckue INpeBpaTHbIE IIyYKH.
9 @YHKTOPBI, CBA3aHHBIE C IMPEBPATHBIMH 5 5
IIy4KaMHU.
10 KBasunacnencrBennsle anreOpsl U HX 5 5
[IPECTABICHMUS.




[ToyoproronanbHele PpasIoKEHUS
1] |MPOM3BOIHBIX KaTeropHii: 5 5
anreOpanyecKkue M T€OMETPHUYECKHE
MPUMEPBI.
I'omonorun u KOroMosoruu XOXHIUJIbaa
12 accoratuBHOW anreOpel. Jedopmanun 5 5
accouMaTtuBHBIX anredbp u anrebp Jlu,
CBSI3b C KOTOMOJIOTHUAMH XOXIIMIBAA.
Nroro yacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. KosgaHbl ¢ COOTHOILLIEHUSAMH.

Koneunomepnsie anred6psl 1 KaTeTOPUH KOHEYHOMEPHBIX MOIYJIEH Hal HUMHU, pagukan JxexobcoHa
U I0KOJb, TIPEJICTABICHUS KOJYaHOB M KOJYAaHOB C cooTHomeHusMu. Kiaccudukanms
npencraBiaeHuil konuaHa KpoHekepa ¢ aByMs cTpenkaMu. [IpoekTUBHBIE, HHBEKTUBHBIE M MPOCTHIC
IIPEJCTABICHUS KOJIYAHOB C COOTHOIIEHUSIMU, BBIUYMCIEHUSI IIPU [TOMOILM [IPOEKTUBHBIX PE30JIbBEHT.
T'omomornueckas pa3MepHOCTb, BBIYHMCICHUE A KOMYaHA C COOTHOIIECHUSMH, SKBHBAJIECHTHOCTH
MopuTs! 11 KOHEYHOMEPHBIX aaredp, IpUMeEpHI.

2. KBa3ukorepeHTHbIE 1 KOT€PEHTHBIE ITyYKH HA IPOEKTUBHBIX MHOTOOOPa3UsX.

KBasukorepeHTHbIE M KOTEPEHTHBIE IIYYKH Ha MPOEKTHUBHBIX MHOroodOpasusix. OmpexaeieHue u
IpUMEPbl KBAa3UKOTEPEHTHBIX W KOI€PEHTHBIX IIydkoB. Ilyuku KpydeHus, HOCHUTENb IIydKa,
TEOMETPUYECKHUI CIIOM IMydKa B TOUKE.

3. Koromonoruu KOTCPCHTHBIX ITYYKOB Ha ITIAAKHUX NPOCKTHBHBIX MHOFOO6paBI/I$IX. Hom-51 1 Ext-5I.

Koromosorun KorepeHTHBIX IMyYKOB HA IMaJKUX MPOEKTHUBHBIX MHOroooOpasusx. Hom-b1 u Ext-b1 aiis
KOTEpEHTHBIX IIy4yKOB, JilllepoBa  XapaKT€pUCTUKA, IPUMEPBHl BBIYUCIEHUS  KOI'OMOJIOTUM
KOTEPEHTHBIX IyYKOB. OMJIepoBa XapaKTEPUCTHKAa KOTEPEHTHOIO Iy4YKa, METOIbl BBIYHCIICHHS,
nBoiictBeHHOCTH Ceppa. Knnaccudukanius KorepeHTHBIX Iy4KOB Ha IPOSKTHUBHOMN MPSMOH.

4. Abenesa xareropus u e€ rpymnmna [ porennuka (KO).

AGeneBa kareropuss u e€ rpymma I[porenauka (KO0). I'pymma Iporenauka xareropusit
KOHEYHOMEPHBIX IPEICTaBICHUA KOJYaHOB C COOTHOLICHHSMH, KOT€PEHTHBIX ITyYKOB Ha IJIaJKOM
MPOEKTUBHOM MHOT000pa3wH, APyrHe MPUMEPhI. DUIepoBa XapaKTepUCTHKA KaK OuinHelHHas Gpopma
Ha KO. MeToab! BEIYHCICHUS.

5. TpuaHrynupoBaHHbIE W TPOHM3BOIHBIC KaTeropuu. [IpoW3BOOHBIE  AKBUBAJICHTHOCTH.
UckntountensHbie HAOOPBI.

TpuanrynupoBaHHbBIE U NPOU3BOIHBIC KaTErOpWH, NMPOU3BOAHBIC 3KBUBaJICHTHOCTH. OmpexaencHue
MPOMU3BOIHON M TPUAHTYIUPOBAHHOHN Kareropuu, mpumepsl. [IponsBomnbie (QyHKTOPBI, (QyHKTOPHI
Tor u Ext. UckmountensHbie HaOOpHI, pyHKTOp Ceppa B MPOU3BOIHBIX KATETOPHUSIX, IPUMEPHI.

6. BBeneHue B 3epKajibHYI0 CHMMETPHIO Ha TIaJAKOM JUTMIITUYECKOM KPUBOM.

BBCI[GHI/IG B 3CPKAJIbHYHO CUMMCTPUIO HA rnam(oﬁ SJINITHYC CKON KpI/IBOI\/’I.



HeoOxonumeie cBeneHust 00 apudMETHKE U TEOMETPUH IVIAJIKOW SJUIMIITHUECKOW KPUBOH, KaTeTOpHs
KOTEPEHTHBIX IyYKOB Ha IMIaIKOH SJUTMIITUYECKON KPUBOM, TeopeMa ATbH.

Kareropuss ®@ykam nragkod smiunThdeckoil kpuBoi. Ilpumepsl Bbramcnenuss Hom-oB Mexny
JIMHEWHBIMU PACCIOEHUSAMM IIPU IOMOILM 3€PKaJIbHON CUMMETPUH.

Cemecrtp: 2 (Becennuit)
7. CriekTpajbHbIC MOCIEA0BATEIbHOCTH.

CrnexkrpanpHble  nocienoBarenbHOCTH.  OlmpeneneHue  CIEKTPaJbHOW  IIOCIEeI0BATEIbHOCTH,
CIEKTpaJIbHas MIOCJIE0BATEIbHOCTD (GUIBTPOBaHHOTO KOMILJIEKCA. CriexkrpanbHast
[IOCJIEI0BATEIbHOCTh JIOKAJIbHO-TPUBUAIBHOIO DPACCIOEHUs, CHEKTpajbHas IOCIEN0BAaTEIbHOCTD
I'porennuka. CnexrpanbHble MocieqoBaTeNbHOCTH OinenOepra-Mypa. Ilpumepsl mpocTedmux
BBIUMCIJIEHUH CO CIIEKTPaJIbHBIMU I10CIIEI0BATEIILHOCTAMU.

8. KoMmo3zuiusi KoT9aHOB ¥ KOMITO3UIIHSI aCCOLMATUBHBIX aJre0p Mo JJByM roMoMophu3Mam.

Kommnosnnus Kkoa4aHOB M KOMIO3HMIHS ACCOLUMATUBHBIX aiuredp Mo JIBYM ToMoMopdu3Mam.
IIpumepbl. @OyHKTOPBI, CBSA3aHHBIE C KOMIIO3MIMEH KOJNYAaHOB UM KOMIIO3ULMEH MO JABYM
roMOMOpP(HU3MaM.

9. Tononorudeckue npeBpaTHbIe MydKd. OYHKTOPHI, CBSI3aHHBIE C TPEBPATHBIMU ITy4YKaMH.

Tomonornueckue npeBpaTHble MydYKH. KOHCTPYKTHBHBIE ITyYKH, MpPEBpaTHble Mydku. DOYyHKTOPBI,
CBSI3aHHbIE C [IPEBPATHBIMU IIyUKaMHU.

10. KBa3zuHacnencTBeHHbBIE anreOphl U UX TPEACTABICHUS.

KBasunacnencreennele  anrebpsl W ux  npeAcrasneHus.  OnpeneneHuss © - OPUMEPBL.
KBasuHaciencTBeHHble aiureOppl M NpEeBpaTHble Iy4KH. VICKIroYMTeNbHBIE HAOOpBI I
KBa3MHACJIECICTBEHHBIX aJre0p.

11. IlomyopToroHanbHbIE PAa3I0KEHUSI TPOU3BOJHBIX KATETOPHUIL: anredpandeckiue U reoMeTprUIecKre
HIPUMEPBI.

[TomyopToroHanbHbele pa3fIokKEHUs] TPOU3BOJAHBIX KaTeropuil. AjireOpandeckue IeOMETpHUUECKUe
MpUMEPBl TIOIYOPTOTOHAIBHBIX pasioxeHui. [lonarue o cepaueBMHAX B MPOM3BOJHBIX KATETOPHUAX
(t-cTpyKTypBl), Tapbl Kpy4deHHs, CKiedka t-cTpykTyp. CBsi3b C TMpeBpaTHbBIMH Iy4YKaMH U
KBa3MHACJIECTBEHHBIMU areOpamu.

12. T'oMOJIOTHH ¥ KOTOMOJIOTHH XOXIIMIIB/IA aCCOIMATUBHOM anreOpsl. Jledopmariu accormaTuBHBIX
anreOp u anreOp JIu, cBA3b C KOTOMOJIOTHUSAME XOXIIHIIBIA.

Koromonornn Xoxmmipga acconuMaTUBHOW anreOpbl. [OMONOrMHM KOTOMOJIOTHMH XOXIIMJIbJA!
ompeAereHUe W mpoctedmme mnpumMepbl.  Jledopmanmu anreOpsl, CBSA3b ¢ KOTOMOJOTHSAMH
Xoxmmnsaa. [lpumepst nedopmanny KOT4aHOB ¢ COOTHOLICHUSMHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VY4ueOHast ayTuTOpHs ¢ MEIIOBOH JIOCKOHM, MEIHANPOEKTOP, DKPaH.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa



1. T'enmsang C.U., Marun FO.U., Metonsl romontorudeckoii anreOpel. BBefeHre B KOTOMOJIOTHY 1
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L.
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366 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. bongan A., KanpanoB M. OcHallleHHbIE TPHAHTYIUPOBAHHBIE KATETOPHH.
http://www.mathnet.ru/php/archive.phtml?wshow=paper&jrnid=sm&paperid=1196&option_lang=rus

2. Toponennies A.JI. BBeeHue B TEOPHIO KaTeTOPUi M TOMOJIOTHUYECKYIO anredpy
http://gorod.bogomolov-lab.ru/ps/stud/homalg/1819/list. html#lectures

3. Enarun A. Beenenne B romonorndeckyto anreopy. https://ium.mccme.ru/s16/s16-elagin.html
4. Kazapsia M,3. Beenenue B TEOpHIO TOMOJIOTHI
http://www.mi-ras.ru/~kazarian/papers/homology05.pdf

5. Ky3nenoB A.I. BektopHbIe paccioeHns: Ha KOMIDIEKCHBIX POSKTUBHBIX IPOCTPAHCTBAX
http://www.mi-ras.ru/~akuznet/vbun/index-vbun.htm

6. Opnos /., Kynemos C. UckimtounTenbHble MyYKH Ha TIOBEPXHOCTAX Jieib [lemio
http://www.mathnet.ru/php/archive.phtml?wshow=paper&jrnid=im&paperid=788&option lang=rus
7. Dlab V., Ringel C. M. Quasy-hereditary algebras

https://projecteuclid.org/download/pdf 1/euclid.ijm/1255988725

8. Port A, An Introduction to Homological Mirror Symmetry and the Case of Elliptic Curves.
https://archive.org/details/arxiv-1501.00730/mode/2up

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Zoom, Skype
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 1
KBaTuuKanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpadorunk: J.B. Jly6HOB, KaHA. Qu3.-MaT. HAyK



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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

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

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB M OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

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

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare W3y4eHUS TUCHUTUIMHBI
00yJaromuiics JOKeH:

3HATb:

«l'omonorunueckas anre6pa B anre6panqec1<0171 TCOMCTpUN»

OCHOBHBIE TIOHATHS U PE3YIbTaThl TEOPUH a0ETIEBbIX M IPOU3BOIHBIX KaTErOPH.

yMeThb:

CTPOUTL IPOCKTUBHBIC U HHBCKTHBHBLIC PC30JIbBECHTHI B abeeBbIX Kareropusax U BbIYHUCIIATH C HUX
IIOMOIIBIO Hom-b1 u EXt—LI, BBIYUCIIAATE KOIOMOJIOTUH KOTCPCHTHBIX ITYYKOB W ICJIOYUCICHHBIC

HWHBApPUAHTBL
MPOU3BOAHBIX KaTCTOPHUIAX.
BJIad€Th:

NPOEKTUBHBIX MHOTo00pasuii,

CTPOUTh HCKIIOUUTENbHbIE HAOOphl abelieBbIX U

TEXHUKOM (KO)FOMOJ’IOFI/I‘IGCKI/IX BBIYMCIICHUN npu IoMOoIHr pe30JIbBCHT, TOYHBIX HOCJIG,I[OBaTeJILHOCTeﬁ

1 CIICKTPAJIbHBIX MOCJIE0BATEILHOCTEH.

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

C 1enplo0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. CnexTpanpHas OCIeA0BaTeIbHOCT | POTEHANKA, TIPUMEDBHI.

2. CtpoeHue NMPOr3BOIHON KaTerOpHH ISl CiIydasi NI00aIbHON pasMepHOCTH 1.

3. Kak ycTpoeHsl HepasnoKUMble MpecTaBieHus komuana Kponekepa ¢ qByms crpesikaMu?
4.1lepBble TOMOJIOTHH U KOTOMOJIOTUN XOXIIMIJIbJA JUIsl aCCOLMATUBHOM aireOphl.

5.Tera-pyHKUMN U TOMOMOP(PHU3MBI MEXKIY JUHEHHBIMU PACCIOCHUSAMHU Ha IVIaJIKOW 3JUIMITHYECKON
KpHBO.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1.ITocTpoiiTe NPOEKTUBHYIO/MHBEKTHBHYIO PpE30JbBEHTY 3aJaHHOTO IIPEJCTABICHUS KOJNYaHa C
COOTHOIIEHUsIMH WK Haigute Hom-b1 m  Ext-bl Mexay [ByMs 3aJaHHBIMH KOJYaHAMU C
COOTHOILEHUSMU WM HalJUTE FOMOJIOTHYECKYIO0 Pa3sMEPHOCTh KAaTETOPUU IPENCTABICHUN 33aJaHHOIO
KOJT9aHa ¢ COOTHOLIEHUSMU.

2. Beuucnure DSiIEpOBY XapaKTEPUCTHUKY 3aJaHHOTO KOTEPEHTHOTO My4YKa Ha IPOCKTUBHOM
MHOT000pa3ui.

3. BeruncinTe KOroMOJIOTHH 33/IaHHOTO KOT€PEHTHOTO Iy4Ka Ha MPOEKTHBHOM MHOTOOOpa3uH.

4. Onummre tpynny [porenauwka 3amaHHOW abeneBodl Kareropuu (KOTEPEHTHBIX IyYKOB Ha
MPOEKTUBHOM MHOT000pa3nu, MpeiCTaBICHUI KOHEYHOMEPHOU anreOpsl U T.A.).

5. Haiimute pa3sMepHOCTh HPOCTPAHCTBA TOMOMOP(QHU3MOB MEXIY ABYMs 3aJaHHBIMH BEKTOPHBIMU
pacciIoeHus MU Ha DIAJIKOM 3JIIIMITUYECKON KPUBOU.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1.

1) Knaccudukanus npeacrasineHuii koquana Kponekepa.

2) ®ynkrop Ceppa B TPUAHTYITHPOBAHHBIX KATETOPHSIX: IPUMEPHI.

3) Ilaps! kpy4yeHHs HA QKON MPOEKTUBHOMN MOBEPXHOCTH.

buner 2.

1) TIpeBpaTHble My4KH HA TPOCKTHBHOM MPSMOMN C OTHOTOYEYHOHN CTpaTu(UKAIICH.
2) [lepecTpoiky UCKITIOYUTEIHHBIX HAOOPOB.

3) Berunciute koroMmoaorun XoxXIuibaa aareOpbl KoqyaHa .

buner 3.

1) UndunanTe3nManbHble JedopManiu anreop.

2) Knaccudukaiusi ATbE BEKTOPHBIX PaCCIIOCHUN Ha AIUTHIITUYECKON KPUBOM.

3) IIpuBeauTe mpuMep ABYXBEPIIMHHOTO KOJIYaHA C COOTHOIICHUSIMU INI00ATBHOM pa3sMEpHOCTH 5.
buner 4.

1) DKBHBaJEHTHOCTb, 33/1aBa€Masi CUJIbHBIM TOJIHBIM MCKIIFOUYMTEIBHBIM HAOOPOM.

2) Jlemmsl Mykaun 1uis )KECTKHX IMyYKOB Ha TOBEPXHOCTAX Aenb [lerro.

3) Omnumwure ciupab, TOPOXKAEHHYIO CTaHJAPTHHIM UCKIIIOYUTEIBHEIM HA00OPOM Ha .

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpoBOAWUTCS B YCTHOW (opme mo Owieram. B kaxkmom Owiere mNpeacTaBiIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromeMmycs npenocrasisercs 30
MHUHYT Ha ToarotoBky. Ompoc oOydaromierocss He JOJDKEH IPEBBINIATh OJHOTO acTPOHOMHYECKOTO
Jaca.



