IMporpamma qucuruIHb " [JOOIHATEIBHBIE TJIABB TEOPHH IMIaAKkKUX MHorooopasuii'; 01.04.01 "Matemartnka'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WuctutyT MaTeMatuky U Mexanuku um. H.U. Jlo6aueBckoro

=T
=

4
X

¢
>
'w-
2

VYTBEPKIAIO
IIpopekTop mo oOpa3oBarebHON aesTebHoCTH KDY
Typunosa E.A.
R 20T

IIporpamMmmMa QuCHUILIMHBI
EOHOHHI/ITCJII)HHC IJIABBI TEOPUU TJIAAKUX MHOFOO6[2&31/1ﬁ

Hanpagsnenne noarorosku: 01.04.01 - Marematuka

ITpodune noaroropku: I'eoMeTpus u ee NpuIOKeHUs
Kpanmdpukanys BeITyCKHUKA: MarucTp

dopma 00ydeHus1:_OuHOe

SI3BIK OOyUEeHHS: PYCCKUI
o Havyana oOyveHus o odpa3oBaTeIbHON mporpamme: 2024

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky
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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpamMmy auciuIuMHEL pazpadorai(a)(u): mpodeccop, 1.H. (mpodeccop) [lyperun B.B. (Kadenpa reomerpun, otaenenue
MaTeMaTuku), vadim.shurygin

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-1 CriocobeH (popMyJIMpOBATh U pellaTh aKTyalbHbIE U 3HAYMMBIE 33]Ja4u (DyHIaMEHTAILHON U

MPHUKJIaAHOM MaTeMaTHKH, UCCIEIOBATh MaTeMaTHIeCKUe MOJE/U B €CTECTBO3HAHUH,
[11(hPOBO SKOHOMUKE U YIIPABJICHUH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

OCHOBHBIE OIIpeaeJICHUA U TIOHATUS TEOPUN CUMIUICKTUYICCKUX MHOI‘OO6pa3Hﬁ.

CriocoObl MPUMEHEHH S JAHHBIX MOHSTHI K PEIIeHHIO aKTyaJIbHbIX 3a/1a4 AU depeHInaabHON reOMETPUN U MaTeMaTHYeCKOn
pusuku

HokeH yMeTh:

$opmynrpoBaTh 1 MIPUMEHSITh ONPeesIeHIs U TTOHATHS TEOPUN CUMILUIEKTHIECKIX MHOTOOOpa3Hi.

[IpuMeHATH JaHHBIE IOHATUSA K PELICHUIO AKTYaJIbHBIX 3a/1a4 AuddepeHInanbHON reOMEeTPUN U MaTeMaTHIeCKON (PU3UKU
JlomxeH Bl1aaeTh:

OCHOBHBIMY OTIPEIEIEHNSIMH U TTOHSATUAMH TEOPHH CUMITIEKTHYECKMX MHOTOOOPA3H.

VYMeHueM MpUMeHATDb JaHHbIe TIOHATHS K PEIIeHHIO aKTyaJIbHbIX 3a0a4 AuddepeHInaIbHON reOMeTpHU U MaTeMaTHYeCKOH
02632187

IIOJI)KCH AE€EMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:
OCHOBHBIE OIIpeaeJICHUA U TIOHATUSA TEOPUN CUMIUICKTUYECKUX MHOFOO6pa3PIfI.

VMeTh NPUMEHSATD JaHHBIE TIOHATUSA K PEIIEHHIO aKTyalbHbIX 3a1a4 Au(depeHInatbHON FeOMETPUU U MaTeMaTHYecKoi
prsuxu

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.01.02 Juciurivael (MoAyn)" 0CHOBHOHN MpodheCCUOHATIBbHOM
obpazoBaresbHOI nporpammbl 01.04.01 "Matemartuka (I'eomeTpus U ee MPUIOKEHNS)" U OTHOCUTCS K TUCITUILIMHAM 10
BeIOOpY yactu OITOIT BO, ¢popMupyemoii yuacTHUKaM# 00pa30BaTeIbHBIX OTHOIIEHHI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4YaoIuxcs ¢ Npemno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

O61m1asi TPyIOEMKOCTh AUCIUTUIMHBI COCTaBIIsAeT 3 3aueTHHIX(bie) exuantl(bl) Ha 108 yaca(oB).

KonrtaktHas padora - 34 yaca(oB), B TOM YWHCJIe JIEKIUK - 12 yaca(OB), MpakTHYECKUe 3aHATUs - 22 Yaca(OB), JabopaTOpHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 47 vaca(oB).
KouTposnsb (3auét / 9x3amen) - 27 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIIUIUTIHBL: 9K3aMeH B 1 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. BBeieHre ¥ OCHOBHBIE OIPEEICHUSI.

312 gmﬁm%nm (Mn'nyna\ 1 1 0

1. |CumiuiekTHYECKast TMHEWHas anredpa 1 1 0 2 0 0 0 4
7 Tema 2. KokacaTesnbHble pacciioeHus U (popma 1 1 0 > 0 0 0 4
JInyBunis
3. |Tema 3. M3oTonuu 1 BEKTOPHBIE OIS 1 1 0 2 0 0 0 4
4. [Tema 4. Jlemma ITyankape 1 1 0 2 0 0 0 4
5. [Tema 5. Teopema JlarpaH:xa o BJIOXKEHUU 1 1 0 2 0 0 0 4
6. Tema 6. Teopema 0 TpyOUaTOIl OKPECTHOCTU 1 1 0 2 0 0 0 4
Tema 7. ITouTi KOMIUIEKCHBIE CTPYKTYPHI U
7. 1 1 0 2 0 0 0 4
JIarpaHXeBbl BIOXKEHHUS
8. TfiMa 8. FamuiibTOHOB (hopManmu3M. Y paBHEHHS 1 1 0 > 0 0 0 4
Ditnepa-Jlarpamxka
9. [Tema 9. IIpeodpazosanue Jlexanapa 1 1 0 2 0 0 0 4
10.[Tema 10. Anre6pst JIu u [Tyaccona 1 1 0 2 0 0 0 4
1 0 0 0 4
3

Yo e AT D O SR e AR e ktiirae ¢cas | mmeiinhs agreépa 0 0 0

3 U viUTU0uUpPa s BDbIPJU TUICRTITHECURUT BU AIUPHUC lll Ubll)aﬂbl pU, TaMA b TOHOBO

2p5RS 1ose. CUMILIEKTUYECKOe TIOIIPOCTPAaHCTBO. MI30TpQIHOEM qrpaigkeBp nognpocpangrea. [CUMiUIeKToMOphU3IM 47
JBYK npocTpadcTB. CUMIUICKTHUECKAS JIMHEHHAs anreOfa. DpMuToBbl (hopMbl. AnfeOpa BHEIIHUX (OPM.

Tema 2. KokacaTeabHble paccjoeHus: 4 popma JInyBuiis

CuMIIeKTHYeCcKast CTPYKTypa Ha KOKacaTeJIbHOM PacciIOSHUM HaJl INIalkuM MHOrooOpasueM. KoHTakTHast
CTPYKTYpPa,aCCOIMMPOBAHHAS C CUIUIEKTHYECKON CTPYKTYPO Ha KOKacaTelIbHOM PAacCIOEHHUH HaJl TNIAJKUM MHOTOOOpa3HeM.
Teopema apOy (popmyarpoBKa u cxema jiokaszatesbersa). CkoOka [yaccona nByx (pynkumii. TeH30pHbIE
CTPYKTYPbL UHTET PHPYEMOCTb.

Tema 3. U30TONNHN U BEKTOPHBIE NOJIS

Wzoronus. BektopHsle nosist 1 noToku. VIHTerpanpHele kpusble. [Iponssoansie JIn. CunryinsipHas romosorus. VIHTerpupoBanme
TIO CHHTYJISIPHBIM Lierioukam 1 TeopeMa Crokca. Teopema e Pama (SKBHBaJIGHTHOCTD JBYXOIpe/ieIeHUH anreOpbl BHELTHHUX
(opm). MHTerpanms Ha OpueHTHPOBAHHBIX MHOT00Opa3msax u ApoiictBeHHOCThI IyaHkape. Teopema Mo3sepa.

Tema 4. Jlemma Ilyankape
Teopema dapOy (nokaszatenscTBo). MHTErprpyeMocTs KOMITIEKCHOM cTpyKTypshl. Jlemma Ilyankape. CumIuieKTHaeckue
MHOroo0Opasusi. PumaHoBbl MHOrooOpa3ust. CUMILIEKTUYECKe MHOrooOpasusi. Paccioenus (riaBHble U

ACCOLIMMPOBAHHbIE C TJIABHBIMU) HaJl MHOrooOpasusmu. KacarespHoe 1 KOKacaTesibHOe paccioeHust. ['eoe3rnyeckue MOTOKH.
MHoroor6pasus Kenepa

Tema 5. Teopema Jlarpan»ka o BJOKeHUH

JlarpanxeBo nogmHoroodpasue. Teopema Jlarpanxka. Bektopusie paccnoenns. @opma Maciosa. Haekc nepeceveHus
JIarpaHXeBbIX OMHOrooopasuii. M3orponssie nogMHoroodpasusi. OcHOBHbIE TpuMepsl. Jlarpanxesbl

noamuorooOpasust B T X (kacaTenpHOM paccioeHud MHOrooopasus X). KoHopmanbhble paccnoeHus. [Ipunoxkenue k
CHMILIEKTOMOpU3MaM.

Tema 6. Teopema o Tpy64aTOii OKPECTHOCTH

Tpy6uaras okpectHocTh. HopmanbsHoe paccnoenue. Paznnunbie (hopMyIMPOBKH TEOPEMBI O TPYyOUaTON OKPECTHOCTH.
Teopema BaiiHiteiiHa o TpyGuaTsix okpectHocTsX. HabmoaeHue ot nuneitHou anreOpbl. TpyOuaTsie OKpPECTHOCTH.
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ITpunoxenue 1: KacaTenbHoe npocTpaHCTBO K rpymnie cumiiekromopgusmos. [Ipunoxenue 2:

HenoapuxHble TOUKH CUMILIEKTOMOP(U3MOB.

Tema 7. IlouTH KOMILUIEKCHBIE CTPYKTYPHI U JIarpaHKeBbI BJI0KEeHNAS

OcHoOBHasi TeopeMa CyIeCTBOBAaHUS I1.K. CTPYKTYpPhl HA CUMIUIEKTHYECKOM MHOrooOpasuu. Teopema o jarpaHxeBoM
BioxeHuu. [Toutn KomIIeKcHble CTpYKTYphl. Tpu reomerpun. KoMIuiekcHble CTPYKTYphbl HA BEKTOPHBIX IIPOCTPAHCTBAX.
CosmecTtrMBble CTpyKTypbl. COBMeCTUMBIE TMHEWHbIE cTPYKTYpbl. CoBMecTuMbIe Tpoiiku. CoBMecTnMOCTh. Tpoiiku u3
cTpykTyp. IlepBsie cneacTBus.

Tema 8. 'amnabToHOB hopmanusm. YpaBHeHnus Jiinepa-Jlarpanxka

Cucrema N vactun B mpoctpaHcTBe. Jlarpanxkuas. BapuanmonHas nocraHoBka 3agauu. [punmun [amMunbToHa.
CucreMsl ¢ orpaHrdYeHUsIMU 1 ipuHIUN Janamoepa. BapuarmoHHble TpuHLIMIELL. Y paBHEHUs ABMKeHHs. [IpuHImn
HauMeHblIero AeiicTBus. Bapuanmonnsie npobiemsl. Pemenvie ypaaenuii Diiepa-Jlarpanxa. CBoMCTBa MUHUMU3ALIUK
(yHK1IMOHANA SHEprHN.

Tema 9. IIpeoopa3oBanne Jlexxkanapa

BexkTopHoe none diinepa-Jlarpanxka. IlpeodpazoBanne Jlexanapa. Ilepexon ot ¢pynkimn Jlarpanxka k pyHKImm
Tamusbrona. [Tpumepsl. OTobpaxenus 1 MomeHThl. eiicTBus. OqHonapaMeTpudeckue rpymibl 1uddeoMoppr3MoB.
I'pynnet JIu. I'nagkue neiictBusi. CUMILIEKTUYECKHUE U TAMUJIBTOHOBBI AeUCTBUS. CONpPsIKEHHbIE M KOMPUCOEIMHEHHBIE
IpeJICTaBJICHUSI.

Tema 10. Anreops! JIn u Ilyaccona

[MocrosiHHbIe IBMKEHMs U NiepBble uHTerpajibl. CkoOka [Tyaccona. Anredpa Jlu, ckooka JIu. CuMmIIIeKTHUeCKoe
BekTopHOe moJie. Anredpa [lyaccona. KonraktHas quHamuika. BektopHsie osst Puba. Cumrutek tizanuu. ['unoTessn
Saiidepra u Baiininreiina. ClloOeHHsI HA CUMIUIEKTHYECKUX MHOrooOpasusx. JlarpanxkeBsl cioenus. TpaHcBepcaibHOE
MHOTOOOpasue.

Tema 11. 'pynnsi JIn

I'pynmna Jlu. O6mmas iuHeiiHas rpynmna. JleBo-uHBapraHTHOE BeKTopHOE osie. [loarpyrnmst 1 nopanreopst JIu.
I'omomMopu3MBL. DKCIOHEHIMANbHOE 0TOOpaxeHne. CUMIUIEKTHYecKast rpymmna. I'aMuiabToHOBH ericTBrs. KapTsl
MOMEHTOB 1 KOMOMeHTOB. [IpoctpaHcTBa opour. [IpensapurensHas Penykumsi. Kinaccnueckue npumepsl. MHOroo6pasus
TOPOB.

Tema 12. [leficTBus rpynm, Ju(T XefiCTBHS IPyNIbI

JeiicTBre rpymisl, Tajgkoe aericteue rpynmsl. [Ipumepst. JIudt aeiictBus rpynmnbl. CUMIUIEKTHYECKOE AEHCTBHE.
(Cummuiektnueckoe) IIpencrasienue rpynms JIu. CyiiecTBoOBaHHE U YHUKAIBHOCTh MOMEHTOB OTOOpaKeHUid. AJreOphl
JIu BexkTopHBIX nosielt. Koromonoruu anre6pst JIn. CyimecTBoBaHME MOMEHTOB 0TOOpakeHui. EqHCTBEHHOCTh MOMEHTOB
OTOOpaKEHUH.

5. IlepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yUJalommXcs Mo
JUCHUNUIIHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33laHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYIO0 pabOTy Ha ay UTOPHBIX
3aHATUAX U HA BHEAYUTOPHYIO CAMOCTOSATENbHYI0 paboTy. CamocTosTe bHAs paboTa OOYUYAIOIHUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHUE OTAEbHBIX TeM (pa3ieioB) AUCHUILUIMHEL, TaK U TPOPabOTKY TeM (pa3IeioB), OCBANBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSTCS K TEKYILEMY M IIPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alys CaMOCTOSITETIEHON padoThl 00YYAIOIIMXCS perilaMEeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JTUTepaTypoil M SJEKTPOHHBIMU 00PAa30BATE/IbHBIMK PECypCaMu, BKIIOYAsL:

INopsnok opraHU3anmK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMam ClelMaIMTeTa, porpaMMaM MarkuCTpaTyphl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKu U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuil"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaybHbIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAECHNS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuiil (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

SAEKTPOHHBH
Crpanuna 5 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



“n,

IMporpamma qucuruIHb " [JOOIHATEIBHBIE TJIABB TEOPHH IMIaAKkKUX MHorooopasuii'; 01.04.01 "Matemartnka'.

6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Ana C. Da Silva, Symplectic geometry - https://www.math.tecnico.ulisboa.pt/~acannas/Books/Isg.pdf
D. McDuff, What is symplectic geometry - http://www.math.stonybrook.edu/~dusa/ewmcambrevjn23.pdf
G. Heckman, Symplectic geometry - http://www.math.ru.nl/~heckman/symplgeom.pdf

9. MeToauyecKne yKa3aHus /st 00y4arouXxcs M0 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoMeHamnu

JICKIINHA B X04€ JCKIMMOHHBIX 3aHATUN BECTU KOHCIICKTUPOBAHHUEC yqe6H0r0 MarTtepuaa. O6paH.[aTb BHUMAHHUE Ha
KaTreropuu, (bOpMyIII/IpOBKI/I, PACKPBIBAIOIINEC COACPIKAHNEC TEX NJIN UHBIX SIBJICHUN U MMpOLECCOB, HAYYHBIC
BBIBOJIbIl 1 IPAKTUYECKUE PEKOMEHAALINHN, ITOJIOKUTEJILHBIA OIBIT B OpaTOPCKOM UCKYCCTBE. KenareapHo
OCTaBHUTH B pa60q1/1x KOHCIICKTAax MOJIA, Ha KOTOPBIX AEJIATh IOMETKH U3 peKOMeHHOBaHHOﬁ JIMTCPATypHI,
JOIOJIHAIOIWE MaTepral HpOCHyLHaHHOﬁ JICKIIMH, a TAKKE MMOAYEPKUBAIOIINEC OCO6yIO Ba’)XHOCTb TEX HUJIM MHBIX

TIOJIOKEHHH, pa3penieHns] CIIOPHBIX CUTYaIH.

TCOPETUICCKUX TTOJIOKEHHH. 3a£[aBaTI> MMpEenoAaBaTeIi0 YTOYHAOINE BOIIPOCHI € LICJIbIO YACHCHUSA TECOPETUICCKUX

IMPaKTUYCCKHUE Ha IMPAaKTUYCCKUX 3aHATHUAX HeO6XOﬂ,I/lMO pa3614paTb 3aJjavu, ABJIAIOIUECA €CTECTBEHHBIM MPOJOJIKEHUEM YIKE

3aHATUS U3BECTHBIX 3224 U3 OCHOBHOT'O Kypca TeOpur MHOrooOpas3uil. B uacTHOCTH, HY)KHO yKa3aTh Ha CBSI3b CTPYKTYPBI

nosieil. I3yueHne CUMIUIEKTUYECKOH CTPYKTYpPbl MOKHO CBA3aTh C MEXAHUYECKUMH 3a1a4aMu.

rpynn JIu 1 MHOrooOpasuii. [IoMck MHBapUAHTHBIX BEKTOPHBIX MOJIEH MOXKHO YBSI3aTh C IOUCKOM I'e0Je3MIeCKHX

3 A
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- B camocrosiTesbHON paboTe MPUBETCTBYETCS U3yUYEHHE JII0OO0M JIOCTYITHOM JINTEPATyphl TI0 CMEXHBIM
TeJbHas padoTa | HarpaB/ieHnsIM MaTeMaTiKH. [lojie3Ho pa3oOparh copepkaHue psijia KJIacCHYeCKMX MOHOTpadui,
PEKOMEH/IOBAHHBIX JUIsI CAMOCTOSITESIbHOTO M3y4eHUsl. PeKoMeH10BaTh JaHHYIO JIUTEpaTypy, cooOpasysich C
HarpaBJIieHHEM KypPCOBBIX MCCIIEIOBAHHI CTYIEHTOB.

9K3aMeH Ha sk3ameHe cTyeHT 00s3aH pelaTh CTaHOapTHBIE 3aJa4d U3 JaHHO! obsactu. Kpome Toro, Heo0X0AMMO 3HATh
(bopMyTMpOBKY OCHOBHBIX yTBEP:KIEHUI Teopuu. Takke CTy/IeHT JOKeH YMETh CTPOUTh CTaHAAPTHBIE
QJITOPUTMBI M IPUMEHSTh MX TSI pellieHHs] BBIYMCIUTENBHBIX 3a/1a4. B 4acTHOCTH, HEOOXOAMMO YMETh ITPOBEPATH
COBMECTHOCTb CTAHJAPTHBIX CTPYKTYP HAa MHOTOOOpa3MsIX.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHMILUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust AJ1s1 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyrna
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbS1).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIOB.

MynbTuMeniiHas ayAUTOPUSI.

12. CpeacTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPaBJISHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapyHmIeHUAMM ClTyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyIUAJIBHO;

- IPUMEHEHHNE TPOT'PAMMHBIX CPEACTB, 06CCHCLII/IBaIOH.[I/IX BO3MOKXHOCTb OCBOCHH A HABBIKOB 1 yMeHI/II';I, q)OpMI/IpyeMbIX
HHCHHHHHHOﬁ, 3a CYET AIBTEPHATUBHBIX CHOCO6OB, B TOM YUCJIE BUPTYAJIbHBIX Ha60paTOpI/Iﬁ 1 CUMYJIAIAOHHBIX TeXHOHOFPIfI;
- IPUMCHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[LHLIX TEXHOJIOTHI UL Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbIX J'ICKI_II/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/If{, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIaYn 06yqa10m1/1Mc51 HMHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYalolIerocst pH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueO6HbIM 1utaHoM o Harpasienuio 01.04.01
"Maremaruka" 1 Maructepckoi nporpamme "I'eoMeTpus U ee MpUIOXeHUs " .
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 JlonoanumenvHule 24a8bl Meopuu 2Aa0KUX
MHO02000pa3Uli

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

[Ipocuss noaroroBku: L'eoMeTpus U ee MPUIOKEHUS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Urnatees 10. I'. [TndpepennmanbsHast reoMeTpusi KpUBBIX TOBEPXHOCTEH B €BKJIMAOBOM MpocTpaHCTBe [TeKCT: 31eKTpOHHBIN
pecypc]: yuebHOe ocodue: Kypc JIeKIMI JJIs CTY/IeHTOB MaTeMaTHueckoro (hakysIbTeTa: CelUaIbHOCTH: (MaTeMaTHKa 1
nH(pOPMATHKA, MaTeMaTHKa ¥ MHOCTpaHHBIH s13bIK)/ Tipo. 1O. I'. Mrnartees. - Kazans: Kazanckwuii penepaibHblil yHUBEPCUTET,
2013. - 203 c. Pexxum pocryna: http://libweb.kpfu.ru/ebooks/05-IMM/05_120_000327.pdf (nara oopamenus: 14.05.2020). -
Pexum moctyna: OTKpHITO

2 Cangpakosa, E. B. ludpdepennmansasie popmbl Ha T1aIKUX MHOrooopasusix : yuyedHoe nocodbue / E. B. Cangpakosa, E. B.
CymuH. - Mocksa : HUAY MU®U, 2014. - 140 c. - ISBN 978-5-7262-2005-5. - Tekcr : anekTponHsii // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/103230 (nata o6pamenus: 14.05.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

3. Onnmyk, H. M. TeH30pb! 1 TEH30pHBIE TI0JIs HA IJIAJKOM MHOToo0Opasui : yuebnoe nocodoue / H. M. Onumyk. - ToMmck :
TI'Y, 2012. - 104 c. - Teker : anexktpoHHsli // Jlanb : anekTpoHHO-6MbMOTEYHas cuctema. - URL:
https://e.lanbook.com/book/44926 (mata obpamenus: 14.05.2020). - Pexum mocTymna: Iuist aBTOPU3. TOJI30BATEIEH.

JdonoJiHUTEJIbHAS JUTEPATypa:

1.I'aBpuios C. I1. TudbepeHippyemMbie MHOrooOpasusi 1 puMaHoBa reoMeTpust [ TeKCT: 3JeKTpOHHBIN pecypc] :
[yuebHO-MeTomMueckoe nocodue] / ['aBpuiios C.I1., Eropor A. 1. - (Ka3anb : KazaHckuii rocyqapcTBeHHbIN yHUBEpCUTET, 2004)
. [Y.] 2: DnemeHTHI TEOpHM IMIAJKMX MHOrooOpa3uii [ TekcT: aMeKTpoHHbIN pecypc] : [IIMKJI JIeKLuii] .- DIeKTpoHHble JaHHbie (1
aiin: 0,46 M6) .- (Kazans : KazaHnckuii rocynapctBeHHslil yHuBepeutet, 2010). - 3ari. ¢ skpaHa. - Pesxxum JocTyna: OTKpBITHIA.
- URL:http://libweb.kpfu.ru/ebooks/06-1Ph/06_48_2010_k1-000198.pdf

(mara obpamenus: 14.05.2020). - Pexum toctyna: OTKpBITO

2.Kopenikos, H. A. Koneunomephbie anreops! [Tekcr: 31eKTpoHHBIA pecypc] : yueOHo-MeTouueckoe nocodue / H. A.
Kopemkos, C. M. Ckpsi6uH ; Kazan. genep. yH-T, UH-T MaTematuku 1 Mexanuku um. H. Y. Jlo6aueBckoro. - DeKTpoHHbIE
nannele (1 daiin: 0,634 M0). - (Kazans : Kazanckuii penepanbhbiil ynusepeuret, 2014). - 3ari. ¢ skpana. - s 6-ro cemecrpa.
- Pexxum pocrymna: ToNbKO Juis CTyAeHTOB ¥ coTpyqHUKOB KDY, Opurrnan konuu: KoneuHoMepHbIe anreOpsl:
yue6Ho-MeToandeckoe nocooue / H. A. Kopemkos, C. M. CkpsiOuH. - Kazanb : [Kazanckuii yauepcurer], 2014. - 55 c.
URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_035_A5-000542.pdf

(mata o6pamenus: 14.05.2020- Pexum goctyma: OTKPBITO

3. ITanbxenckuii, B. Y. Beeenue B nudepeHnnaibHyo reoMeTpuio : ydeOHoe nocodue / B. U. TTanbxkeHckuil. - 2-e u3j.,
ucnp. - Cankr-IlerepOypr : Jlanb, 2015. - 240 c. - ISBN 978-5-8114-1979-1. - Tekcr : anekTpoHHbiii // JlaHs :
3JIeKTpOHHO-OnbmoTeynas cucrema. - URL: https://e.Janbook.com/book/67459 (nara obpamenus: 14.05.2020). - Pexum
JOCTyma: Jjisl aBTOPU3. MOJIb30BATENIEH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 JlonoanumenvHule 24a8bl Meopuu 2Aa0KUX
MHO02000pa3Uli

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.01 - MaremaTuka
[Ipocpuss noaroroBku: L'eoMeTpus U ee MPUIOKEHHUST
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows
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