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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
MaTemaTukn), vadim.shurygin ; CocoB EBrennii Hukonaesuu

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH KOHCYJIbTHPOBATh U UCIIOJb30BaTh (DYHAAMEHTAIbHBIE 3HAHUS B 00JIACTH

MaTeMaTH4YecKOro aHaIn3a, KOMIUIEKCHOTO U (DYHKIIMOHAJIBHOTO aHAIM3a anredpsl,
AHAJTMTHYECKON reoMeTpuu, T epeHIraIbHON reOMEeTPUU U TOMOJIOTHH,
ImrpepeHIaIbHBIX YpaBHEHUH, AUCKPETHON MaTeMaTUKH M MaTeMaTUYECKOH JIOTHKH,
TEOPUU BEPOSATHOCTEN, MATEMATUYECKOI CTATUCTUKY U CIIyYaiHbIX IPOLIECCOB, YUCIEHHBIX
METOJIOB, TEOPETUIECKON MEXaHUKHU B MMPO(ECCUOHANTBHON JesTeIbHOCTU

OO0yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIC TTOHATHS ¥ METOIBI MuihpepeHITNATHHON TEOMETPHY 1 TOMOJIOTHH, (DOPMYTHPOBKH YTBEPKICHUA M METOMBI X
JIOKa3aTeJIbCTBA, OCHOBHBIE O0JIACTH WX TIPUIOKEHUT.

HoKkeH yMeTh:

pelaTh 3aJaun TEOPETHYECKOro XapakTepa B 1uddepeHInaaIbHON TeOMETPUH U TOTIOJIOTHH.

JlomxeH Bl1aaeTh:

MaTeMaTUIeCKUM armapaTroM auddepeHIaI»HON reOMeTPpUH U TOTIOJIOTHH, METOIaMU pellieHusI 3a/1a4 U TOKa3aTeIbCTBa
YTBEpKICHUN B 9TOH oOnactu. [loHUMAaTh Uiew, 1IeNu U 33/1a9d TIPeIMETa, ero CBS3b C IPYTMMU MaTeMaTHUSCKUMU
IACUATUIMHAMUA

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

HMPUMEHSATh UJIEU U MeTOAb! T pepeHINaTbHON T€OMETPHH U TOMOJIOTUH, OPUEHTUPOBATLCS B CTPYKType
JuddepeHIaIbHON TeOMETPUY U TOMOJIOTUH.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hanaas qucrmruimHa (MOAyJb) BKModeHa B paszgen "B1.0.20 ducturumas (MOaysm)" OCHOBHOH MPOoecCHOHANBHON
obpazosarenbHol nporpammsl 02.03.01 "Marematuka 1 koMibloTepHble Hayk (Hayka o JaHHBIX)" ¥ OTHOCHTCS K
obs3arenpHoi yactu OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIMILUIMHBI COCTABIsAeT 7 3a4eTHHIX(bie) euHuIl(bl) Ha 252 vaca(oB).

KonraktHast pabota - 128 yaca(oB), B TOM 4ucIIe JieKiuu - 64 daca(oB), MpaKTHUYECKUE 3aHATHS - 64 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 88 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJISI JUCHUIUIMHBL: 3a4eT B 3 ceMecTpe; 9K3aMeH B 4 ceMecTpe.

4. Copep:xanne qQUCIHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI 0 AV CHHUILINHE (MO/IYJIIO)
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Tema 1. BektopHas (yHKIMS, €€ YaCTHBIE
npou3BojHble U auddepentman. Marpuna SIkoou.
CrenyasbHble BEKTOPHbIE (DYHKIMU.

Tema 2. TlapameTpuzoBaHHasi KpUBasi, HESIBHO
3agaHHas KpuBasi. HatypansHblil mapamerp.
Kacarenpnas npsimas. Penep ®pene, kpuBusHa u
Kpy4eHHe MTPOCTPAHCTBEHHBIX KPHBBIX.

Tema 3. ®opmynsl Ppene. HatypansHoe
ypaBHEHHe KpHBOH. ['eomMeTpryeckuii u
MEXaHWYECKUI CMBIC]I KPMBU3HBI U KPYUEHHUSL.
Orubarolas 0HONAPAMETPUIECKOTrO CEMENCTBA
[UIOCKMX KPUBBIX. DBOJIOTA IJIOCKOW KPHUBOM.
Conpukacarorasics cepa KprBOil.

Tema 4. [TapamerpuzoBaHHas IOBEPXHOCTb,
MOBEPXHOCTb, 33/IJaHHasI HESIBHO, YPAaBHEHUS
KacaTeJbHOH IUIOCKOCTY M HOpMaJii. TeH30pHI B
BEKTOPHOM ITpocTpaHcTBe. KoopimHaTh! TeH30pa.
AsreGpanueckre ornepanyy HaJj TeH30paMu,
BHEIIIHee NIpou3BeieHne. TeH30pHbIe Mo Ha
TTOBEPXHOCTH.

Tema 5. Merpudeckuil TeH30p. Boruncienue aavH
IyT KPUBBIX, YIJIOB MEXAy KPUBBIMHU U IIOIIAEH
KYCKOB ITOBEPXHOCTH. [lepuBallMOHHBIE YpaBHEHHS
noBepxHocTu. KoadpurmenTs! cBsznoctu. Bropas
KBagpaTnuHas (popma noBepxHoct. Oneparop
BeiinrapreHa. OtoOpaxeHust 1 U30METpusI
roBepxHocTeil. [IoHsATHe BHYTpEeHHEH reoMeTpun
MOBEPXHOCTH.

Tema 6. I'1aBHbIE KPUBU3HBI U IVIABHBIE
HarpaBJieHUs ToBepxXHOCTH. [loTHas U cpenHsis
KPUBU3HBI TOBEPXHOCTH.

Tema 7. HopmanbHasi KpUBU3HA TIOBEPXHOCTU B
JaHHOW TOUKe, B JAHHOM HaripaBieHun. Teopema
diinepa. CTpoeHne MOBEPXHOCTH B OKPECTHOCTH
PEryJIsipHO TOYKH.

Tema 8. 'eope3nyeckast KpUBU3HA KPUBOM Ha
MOBEPXHOCTH, Teosie3uku. [ToBepxHocTr
MOCTOSHHOH MOJHOM KPUBU3HBL.

Tema 9. MeTpudeckoe U TOIOJIOTTIECKOe
npoctpaHcTBa. basa n npendasa TOMoNoruu.
JlokasnpHas 6a3a.

10.

Tema 10. HenpepriBHOE oTOOpaXxeHue
TOIMOJIOTMYECKUX MpocTpaHCcTB. ['omeomopdHbIe
TOIOJIOTUYECKHE POCTPAHCTBA. AKCHOMBI
OTAEMMOCTH.
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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

Tema 11. CBsI3HOE U JTUHENHO CBSA3HEIE
TOIIOJIOTMYECKOE IPOCTPAHCTBO. KOMITIOHEHTBI
" [cBsI3HOCTH. KOMITAaKTHBIE TOMOJIOTMYECKHUE
IIPOCTPaHCTBA.

11

Tema 12. [TapakoMIakTHOE TOMOJIOTHYECKOE
12. |mpoctpanctBo. [loHsATHE MHOTOOOpA3MSI. 4 4 0 4 0 0 0 6

Tema 13. Mopdu3zmbl MHOr0OOpasuii.
13. [ToaMHOroo6paszue Mmuoroodpasusi. Immepcuu u 4 4 0 4 0 0 0 4

cyOmepcuu. BiioxeHHbIe U [IOrpyKeHHbIE
MHOroo0pasusi.

Tema 14. KacatenpHoe 1 KOKacaTelbHOE
14. \npoctpanctsa. Juddepenuman moppuzma 4 4 0 4 0 0 0 4
MHOTOOOpa3Hid.

Tema 15. BextopHoe none Ha auddepeHnpyeMom
15. MHOroo6pasuu. Ckobka BeKTOpHbIX mojiei. [ToTok 4 4 0 4 0 0 0 4
BEKTOPHOT'O TOJIA.

Tema 16. TeHzopHOE TI0JIE HA MHOTOOOpa3Hy.

[ToBenieHne TEH30PHBIX MOJIEN MTPU OTOOPAKEHUH
16. |MHOTrOOOpa3Mii. BHenHne (hopmel Ha 4 2 0 2 0 0 0 6
g depeHIEpyeMOM MHOTOOOpa3HH.

Tema 17. JIuneliHast CBSI3HOCTh HA MHOTOOOPA3HH.
17.|KoBapuaHTHasi MpOW3BOIHAS. 4 2 0 2 0 0 0 6

Tema 18. TeH30p Kpy4eHUS U TEH30P KPUBU3HBI

pocTpaHcTBa ap(UHHON CBSA3HOCTU. PUMaHOBO U
18 [ceBnopumatoBo MHoOroo6pasue. PumaHoB TeH30p 4 2 0 > 0 0 0 6
" [kpuBU3HBL. CKaJIsipHasA U CeKLIMOHHAs KPUBU3HBL.

I1Toro 66 0 66 0 0 0 84

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. BekTopHas (pyHKIusi, €€ YacTHBIE NP OoU3BoHbIe n A depennmuan. Marpuna Axoo6n. CnenuaibpHbIe
BEeKTOpPHBIe (DYHKIHH.

Onpepenennsi BEKTOPHON (PYHKIIUH CKAISIPHOTO apryMeHTa, e€ mpon3BoaHon u auddeperimana. CBOHCTBA BEKTOPHON
(pyHKIIMK CKaNMApPHOTO apryMeHTa, e€ Mponu3BOJHON 1 mudpepeHnmana.

TeOpeM])I O BEKTOPHBIX q)yHKL[I/IHX ITOCTOSTHHOM JJINHBI, IOCTOAHHOI'O HAIIpaBJICHUSA U napannenbﬂoﬁ MMOCTOSIHHOM TUJIOCKOCTH.
CsoricTBa BEKTOPHbBIX (ZpyHKL[I/Iﬁ IOCTOSTHHOM JJIMHBI, IIOCTOAHHOI'O HAIlpaBJICHUS U IapaUICJIbHbIC MMOCTOSIHHOM TUIOCKOCTH.

Tema 2. IlapameTpu30BaHHasI KPUBasi, HeSIBHO 3aJanHas kpuBasi. Harypaabneni napamerp. Kacareasnast
npsmasi. Penep ®peHe, KpuBH3HA U KPy4YeHHe NPOCTPAHCTBEHHBIX KPUBBIX.

Kpussre. ITpocras gyra KpuBoi, mapaMeTpU30BaHHAsI KpUBas, IUIOCKAs KpUBasi, KpuBas 3a/laHHasi HesiBHO. HaTypasbHbIi
rapaMeTp napaMeTpu30BaHHOM KpuBoi. [TocTpoeHne KpuBbIX Ha KoMItbioTepe. IIpocTpaHcTBeHHBIE KpHBhIe. Periep Ppene,
KPMBH3HA M KPyJYeHHE TPOCTPAHCTBEHHBIX KPUBBIX. 3aJa4M Ha BHIYMCICHNE KPUBU3HBI 1 KPYUCHUSI.

Tema 3. ®opmyJbl Ppene. HatypajbHoe ypaBHeHHe KPpuBoi. ['eoMeTpuyeckuili 1 MeXaHHYe CKHI CMBICJ
KPHUBH3HBI 1 KpyueHusi. Orudaoimas o/ JHoNnapaMeTpu4€eCKOro CeMelCcTBa MJI0CKHX KPUBBIX. JBOJIKTA ILIOCKOMN
kpuBoii. Conpukacaromasics cpepa KpuBoil.

Dopmysl Ppene. HatypasisHoe ypaBHEHHE IIIOCKON apaMeTPU30BaHHOM KPUBOW M HATypaJIbHblE YpaBHEHUS
MIPOCTPAHCTBEHHOW MapaMeTpU30BaHHOM KpuBoi. [TocTpoeHue conmpoBOKAAIONIETO TPEXTPAHHUKA KPUBOM HA KOMITBIOTEpPE.
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Orubaromiasi OJHONIAPAMETPUIECKOTO CEMEMCTBA IIOCKMX KPUBBIX. DBOJIOTA IUNIOCKOW KpUBOH. KacaHue KpuBbIX.
Conpukacaiomascs cepa KpUBOU.

Tema 4. IlapameTpH30BaHHASI NOBEPXHOCTH, IOBEPXHOCTh, 3a/IaHHAS HESIBHO, YPABHEHNsI KacaTeJbHOI
IUIOCKOCTH 1 HopMaJu. TeH30pbl B BeKTOpHOM npoctpancTBe. KoopauHaTel TeH30pa. Aliredpanyeckue
onepanuy HaJ| TEH30PaMU, BHellIHee Npon3BeeHne. TeH30pHbIe 10JIs Ha TOBEPXHOCTH.

HOBerHOCTI/I. HpOCTOﬁ KYCOK IMOBEPXHOCTHU, MapaMeTpHU30BaHHAs MMOBEPXHOCTb, MTOBEPXHOCTD, 3aJaHHAA HEABHO, YPABHECHU A
KacaTeJIbHOM IJIOCKOCTH U HOpMaJIN. TeH30pr B BEKTOPHOM IPOCTPAHCTBE. KOOpHI/IHaTLI TEH30pa. AﬂFe6paI/I‘ICCKI/Ie onepanuun
HaJl TCH30paMH, BHEIITHEE ITPOU3BEACHUEC. TCH3OPHLIC MOJIsA Ha MMOBEPXHOCTH. Buemnaue CbOpMI)I Ha BEKTOPHOM IPOCTPAHCTBE.

Tema 5. MeTpuueckuii TeH30p. Boruncienne Qe Ayr KPUBBIX, YIJI0B Me KAy KPUBBIMH U IUIOIAagel KyCKOB
NOBePXHOCTH. /leprBanoHHble ypaBHeHHs1 NoBepxHocTH. Koad dhunuenTs! cBsa3HOoCcTH. BTOpas kBaapaTtnyHas
¢opma nosepxHoctu. Oneparop Beiinraprena. Oro6pakennst u n3omerpus nopepxnocrei. [loasitue
BHYTPe€HHell reOMeTPHH OBEPXHOCTH.

MeTtpudecknil TEH30p U ero KoopauHathl. IIpiMeHeHre MeTpIYecKoro TeH30pa AJIs BEIYMCACHUS JUTMH IyT KPUBBIX, YTJIOB
ME>X/ly KPUBBIMH U1 IIJIOIIAel KYCKOB ITOBEPXHOCTH. [leprBalioHHbIe ypaBHEHUs oBepxHOCTH. KoadduimeHTs! cBA3HOCTH.
Bropas kBagparnuHas popma noBepxHoctr. OTOOpakeHHUs M N30METpHs oBepxHOcTel. HaoxMMoCTb IBYX MOBEPXHOCTEN 1
MIOHATHE BHYTPEHHEN r€OMETPHUH MTOBEPXHOCTH.

Tema 6. I''1aBHBIE KPHUBU3HLI ! INIABHbLIEC HANIPABJECHUA MOBEPXHOCTH. Ilosnas n cpeaHsisi KPpUBU3HbI
MOBEPXHOCTH.

Brrurcrienne ko3 gurmeHToB oneparopa BeitHraprena (opmel). [1aBHbIe KpUBU3HBI U TJIABHBIE HATIPABJICHUS TJIAJKOM
TapaMeTpU30BaHHOM TOBEPXHOCTH, X HAXOXJCHHE.

BrlunciieHre MoJTHOM U CpeiHel KPUBU3H NOBepXHOCTH. HaxoxkaeHue 31MnTuieckux, cpepuieckix, runepooIMuecKux u
napabonrueckux Touek. [Ipumenenue Teopemsl ['aycca.

Tema 7. HopmaibHasi KpUBH3HA IOBEPXHOCTH B IaHHOI TOYKe, B JaHHOM HanpasJienun. Teopema Diinepa.
CTpoeHue NOBEPXHOCTH B OKPECTHOCTH PeryJisspHON TOYKH.

BsruncieHre HOpMaIbHON KPUBHU3HBI [NIAJKON NapaMeTPU30BaHHON OBEPXHOCTH B JAHHOH TOYKE, B IAHHOM HallpaBJIEHUU.

ITpumeHeHue TeopeMsl Ditiepa AJ1 HAX0XKAECHUSA HOPMaJIbHOU KpUBU3HBL. CTpoeHHe IaJKol MapaMeTpU30BaHHON
TIOBEPXHOCTH B OKPECTHOCTH PETYJISIPHON TOUKH. BhrunciieHre KpuBHU3H MJIOCKMX HOPMaJIbHBIX CEUYEHHI TTOBEPXHOCTH.

Tema 8. I'eoge3nyeckasi KpUBU3HA KPUBOI HA MOBEPXHOCTH, reoie3uKku. IloBepxXHOCTH OCTOSTHHON MOJTHOM
KPHBH3HLI.

Berurcrienue reoge3ndeckoil KpUBU3HBI KPHBOH Ha INIAIKOM MapamMeTpru30BaHHON MoBepXHOCTH. CBOMCTBA reoie3ndecKux
KPHUBBIX M MX HAXOXIEHUE HA OBEPXHOCTSIX BpalleHus1. [IoBepXHOCTH MMOCTOSIHHOMN MOTHOM KPUBU3HBI, UX BHYTPEHHS
reomeTpusi. PazBepTriBalonuecs MoBepXHOCTU U UX cBoiicTBa. [lceBnocdepa u ee cBsA3b ¢ reomerpueii JlobaueBckoro.

Tema 9. MeTpuueckoe U TONMOJIOrHYecKoe npocrpancrea. baza u npenoasa ronosaorun. Jlokaaruas 6a3a.

AKCHOMBI METPHYECKOTO U TOMOJIOTMYECKOTO MPOCTPAHCTB. BHyTpeHHNE, Npee/ibHble U IPaHUYHbIE TOUKM MHOKECTB. TOUKH
TIPUKOCHOBEHHUSI.

CBolicTBa BHYTPEHHOCTH, 3aMbIKAHUS U TPAHUIIBI MHOXECTBA B TOMOJIOTHYECKOM NpocTpaHcTBe. OTKPHIThIE U 3aMKHYThIe
mapsl. lnamerp MHOXecTBa. OrpaHndeHHbIe MHOXeCTBa. Basa u npen6asa Tonosorun. JlokanbsHast 6asa.

Tema 10. HenpepriBHOE 0TOOpaskeHHe TOMOJOTHYeCKHX NpocTpancTB. [oMeomMopdHbIE TOMOJOrHYeCKHE
NPOCTPAHCTBA. AKCHOMBI OT/€JUMOCTH.

CBOIICTBA HEMPEPHIBHBIX OTOOPAXKEHUH TOMOJIOTHYECKUX U METPUYECKUX MPOCTPAHCTB. KOMIO3MIIMSA HENPEPHIBHBIX
0TOOpaKEHUI TOMOJOTNYECKUX MPOCTPAHCTB. ['0OMeOMOp(dhU3M TOMOIOTHIECKUX MPOCTPAHCTB. AKCHOMBI OTAETUMOCTH.
JocTikuMoe, OTIeIMMOe, PEryIsIpHOE U HOPMAJIbHOE TOIOJIOTHYECKHe MPOCTpaHCTBA. HOpMabHOCTh METPUYECKOTO
MPOCTPAHCTRA.

Tema 11. CBsA3HOE U IMHEHHO CBSAA3HbIE TONMOJIOTHYECKOE MPOcTPaHcTBO. KoMnoHeHTHI cBA3HOCTH. KoMnakTHBIE
TONOJIOTHYECKHE MPOCTPAHCTBA.

CBOWCTBA CBSI3HBIX U JITHEMHO CBSI3HBIX TOIMOJIOTUYECKUX MPOCTPAHCTB. KOMIOHEHTHI CBA3HOCTU U JIMHEMHOUN CBSI3HOCTH.
CBsi3HbIE U JIMHEMHO CBS3HBI MHOKECTBA B TOMOJIOTMYECKOM MpOCTpaHCcTBe. KOMMakTHbIE TOMOJIOrHYeCcKUe MPOCTPAHCTBA U
MHOKecTBa. KoMnakTHple MHOKECTBA B B CTAHJAPTHOM apudMeTUIecKoM MpocTpaHcTBe. Tonosorus npousBeaeHust
TOMNOJIOTUYECKUX MpocTpaHCcTB. Teopema TruxoHoBa.

Tema 12. [TapakoMnakTHO€ TOMOJOrH4ecKoe npocrpancteo. [lonaTue Mmuorooo6pasmus.

CBolicTBa MAPAKOMITAKTHBIX TOMOJOMMYECKUX MPOCTPAHCTB. Pa3bueHne equHUIIbI TOMOJOTHYECKOro MpocTpaHcTBa. [lepsas u
BTOpAsi akCHOMBI cyeTHOCTH. CenapabesIbHOCTh TOHMOJIOTMYECKOro mpocTpaHeTBa. Onpe/iesieH st TOHOJIOTHYeCKOro 1
nuddepenimpyemoro Maoroodpasuit. Ilpumeps auddepeHimpyeMbix MHOrooOpasuii. 3aaun Ha BBeJeHHE CTPYKTYPhI
MHOroo0pasusi.

Tema 13. Mop duzmbl muorooo6pasmuii. [loamuorooopaszue muorooopasuss. UMmmepcuu u cyomepcuu. Biaoskennbie
1 MOrpy:KeHHbIe MHOT000pa3usl.
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CgotictBa Mopdu3MoB U gudpeomopdusmon auddepeHnmpyemMpix MHOroodpasuil. OTKpbIThE TOAMHOroo0pa3us. Panr
Mopdusma. [loqmHoroo6pasue Mmaoroobpasus. 3aganue auddepeHIupyeMoro MHOrooopasus ypaBHeHusiMu. MiMmmepcun
cyomepcu. BiioskeHHbIe 1 TOrpyxeHHble MHOrooopasusi. [IpumMephl BIOKEHHBIX U MOTPYKeHHBIX UM QepeHIIPyeMbIX
HOIMHOT000pa3uil.

Tema 14. KacareabHoe H KOKacaTeJbHoe pocTpaHcTBa. [Iud depenuan moppuzma MHOTooo6pasmii.

KacaresbHOe 1 KOKacaTe/IbHOE IPOCTPAHCTBA B Touke quddepeHipyemoro MHoroodpasus. HarypanbHele 6a3uc u kobasuc.
Huddepenumanst Mmopduzmos auddepeHumpyemMbix MHOrooopasuii. HaxoskieHue KoopAMHATHBIX MTPEACTaBIeHNI MOP(pHU3MOB
1 depeHIpyeMbIX MHOrooOpas i B COOTBETCTBYIOIIMX OKPECTHOCTSIX M YCTAHOBJIEHHE MX CBOMCTB.

Tema 15. BekTopHoe noJie Ha qudpepenmupyemom mHOrooo6pazun. Cko6ka BekTopHbIxX noJieii. [lorok
BEKTOPHOIO MOJIs.

CpolicTBa BEKTOPHbIX NoJieil Ha auddepeHnmpyeMom MHOrooopasuu. ['1agkoe BEKTOpHOE NoJie KaK OrepaTrop
JugdepeHIpOBaHuS.

Cko0Ka rmagKux BeKTOpHBIX 1oJiell. TeH30pHoe mosie Ha MHOrooOpasu, ero KOOpAMHATH OTHOCHTENIBHO KapThl. [loBenenue
TEH30PHBIX IT0JIel IpH OTOOpakeHnH I depeHIpyeMbIx MHOrooOpasuii. [I0TOK r1afkoro BEKTOPHOTO IOJISL.

Tema 16. TenzopHoe nose Ha MHoroodpasun. IloBeqenne TeH30PHBIX MMOJIell NPU 0TOOPaKeHUH MHOT000Opa3mii.
Buaemmnne ¢popmbl Ha mud ¢hep eHIIIPyeMOM MHOT000pa3um.

Oneparmy HaJ TEH30PHBIMH HOJISIMU 1 KX KOOPAWHATAMMU: CJIOKEHHE, YMHOXEeHHE Ha (DyHKIMIO, TEH30PHOE [TPON3BE/IeHNE,
cepTka. CBolicTBa BHENHHX (popM Ha JuddepeHpyeMOM MHOrooOpasuy. BerunciieHne KoopIHAT KOCOCUMMETPUYHBIX
TEH30pHIX MoJel Ha AndpepeHnrpyeMoM MHOrooOpa3iy OTHOCHTEIIbHO KapThl M BHEITHUX AU pepeHnnanoB OT HUX.

Tema 17. JInneiiHast CBSI3HOCTh HA MHOT000pa3nu. KoBapuantHast mpon3Bo/iHas.

CBolicTBa JIMHEWHOM CBSI3HOCTH Ha ndepeHIIUpyeMOM MHOTOOOPa3UH 1 3aKOH PeoOpa30BaHKs KOMIIOHEHT JIMHEHHOM
CBSI3HOCTH IIpH 3aMeHe KapThl. HaxokJeHrne KoBapHaHTHBIX TPOU3BOHBIX INIAJKHUX TEH30PHBIX MOJIEH pa3HbIX BaJIEHTHOCTEH.
[MapanienbHOe IEpeHeCeHNe TIAIKMX BEKTOPHBIX I10JIEH BAOJIb KYCOYHO-TJIAIKUX IMyTel Ha quddepeHumupyeMoM
MHOT000pa3uu.

Tema 18. TeH30p KpyUeHHsI M TEH30P KPUBH3HBI IPOCTPaHCTBA a(ppHHHOT CBSI3HOCTH. PUMaHOBO 1
NCEBIOPUMAHOBO MHOTrooOpa3ue. PuMaHoB TeH30p KpnBU3HBI. CKAJSPHASA U CEKIIMOHHASI KPUBU3HLI.

CaolicTBa TeH30pa KPYUYEHHsI ¥ TEH30pa KPUBHU3HBI IPOCTPAHCTBA appUHHON CBAZHOCTH. AJreOpandyecKkoe 1
b depeHmanbHoe ToxkaectBa buanku. Tensop Puuaun. PumanoBo 1 riceBiopumMaHoBo MHOrooopasue. ['eomerpruueckuii
CMBICJT TEH30pa KPUBU3HBL. PMMaHOB TeH30p KpuBHU3HBL. CKalspHas KpUBU3HA M rayccoBa KpUBU3HBL. CEKIIMOHHbBIE KPUBU3HBI.

5. IlepeyeHb Y4eOHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJIbHONH Pa00Thl 00yJalOIUXCs M0
JUCHUILINHE (MO/LYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33/IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MpernofaBaTes, Ho 6e3
€ro HeMoCPEACTBeHHOro yyactust. CamocTosiTeNbHast padoTa MOAPA3IeNseTCs] Ha CAMOCTOSITE/IbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosATe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHKUs1, HATIPABJICHHbIC HA 3aKpEeIlIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00yYAIOIIMXCS perJaMeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI INTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliK 1 OCYIIECTBICHHS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrPaMMaM BBICIIIETO
00pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmam CrielMajIuTeTa, porpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopaszosanus Poccuiickoit @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit ®eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

[paBuna BHyTpEeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBoikckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

KoncnekT neximii mo MatemMaTnueckomy aHanusy. M3znanue msroe./A.H.epcrres.-Kazans: KI'Y, 2009. -374c. -
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

Jleximu ITanykosa b.H. no auddepenimanbHOi reoMeTpu 1 OCHOBaM TEH30PHOIO AHAJIN3A -
http://ksu.ru/fS/index.php?id=7&num=2.

[NakeT MaTeMaTUYeCKHX BBIYMCIEHUH Maxima - http://maxima.sourceforge.net/

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

3 A
Crpanuna 7 u3 12. Il YH



ITporpamma mucimruunsl "Juddepenunansaas reomerpus u Tonosorua”; 02.03.01 "MaremaTKa 1 KOMIIBIOTEPHBIE HAYKH'".

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

HuddepentmanbHas reoMeTpus 1 TonoJorus - https://teach-in.ru/course/difgeom-and-topology-fomenko

JTNPPEPEHIIUAJIBHA S TEOMETPU KPUMBBIX Y TIOBEPXHOCTEN B EBKJIMIOBOM ITPOCTPAHCTBE -
https://kpfu.ru/portal/docs/F1676918657/05_120_000327.pdf

[TakeT MaTemMaTH4ecKkux BerumciieHni Mathematica - http://www.wolfram.com/
[Naker maTemaTiuecknx BbrurcieHni Maxima - http://maxima.sourceforge.net/
TOIIOJIOI'VA U JNDPDPEPEHIIUAJIBHAA TEOMETPUA - https://math.vsu.ru/chair/alg/jul07001.pdf

9. MeToauuyecKHe YKa3aHUA A 00yUAIOMMXCA 10 0CBOEHHIO JUCIHHUILIAHBI (MOXyJIsT)

Bujg paéor MeToauueckne peKoMeHIamun

JeKLMH B xone IeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHKUe yyeOHoro Mateprana. OOpaiats BHUMaHUE Ha
KaTeropu, (popMyJIMpOBKH, PACKPHIBAIOIINE COAEPKAHUE TeX WM MHBIX SBJISHUH U MPOLIECCOB, HAyYHBIE
BBIBOJIbI M PAKTUYECKUE peKoMeHJaluu. JJopadaTeiBaTh CBON KOHCIIEKT JIEKLIMH, fesiasi B HEM COOTBETCTBYIOIIIE
3aIMCH U3 JINTEPATyphl, PEKOMEH/IOBAHHOH ITperoiaBaTesieM U MpeyCMOTPEHHOH y4eOHO! MporpaMMoNn.

IMPAKTUYCCKHUC B X0€ MOATrOTOBKHU K CEMUHApaM U3YyYUTh OCHOBHYIO JIMTEPATYPY, OBHAKOMUTLCS C IlOHOJ'IHPITeJ'[LHOfI

3aHATUA HHTepaTypOﬁ, HOBBIMU l'[y6J'II/IKaL[I/I${MI/I B MICPUOANYCCKUX U3JaHUAX: )KYPHaJIaX. 3aHaBaTb npenoaaBaTeiio
YTOYHAOIIXE BOIPOCHI C LICJIbIO YACHCHUS TEOPETUIECKUX MTOJIOKEHUI U ONTUMAJIbHBIX CIIOCOOOB peumeHus
Pa3JIMYHbIX TUIIOB 3a1a4. HpI/I 9TOM Y4YECTb PEKOMCHIANU ITPETIOAABATEIIA U Tpe6OBaHI/I$I y‘le6HOf/’1 MMpOrpaMMmal.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMOCTOA- CBOCBpeMCHHOC 1 KaYeCTBEHHOE BBITTOJIHEHUE CAMOCTOSITEIbHON pa60T1>1 6213I/IpyeTCH Ha CO6J'HO,HCHI/II/I
TEJIbHAA pa60Ta HACTOAIINUX peKOMeHHaHI/Iﬁ " U3y4YCHUMN peKOMCH}IOBaHHOﬁ JIMTEPATyphbl. CTy)]eHT MOXKET OOIIOJHUTD CITMCOK

JIMTEPATyphl, U B IlaJ'ILHCI:iH.IeM KCII0JIL30BaTh COOCTBEHHBIE IIOATOTOBJICHHBIC y‘-Ie6HLIe MaTepuaJibl IIpru
HallMCaHWU KYPCOBbLIX U JUIIJIOMHBIX pa60T.

HCIIOJIb30BaHHOMN JIMTEPATypbl COBPEMEHHBIMU UCTOYHUKAMU, HE IIPEACTABJIECHHBIMUA B CIIMCKE peKOMeHIlOBaHHOﬁ

3a4er OcBoUTb TEOPETHYECKUI MaTEpHa 110 BCEM TeMaM. [[J1s 3TOro BEIyInThb BCE ONpPEAEIeHNsI OCHOBHBIX ITOHATHHN 1
BCE OCHOBHBIE (pOPMYJIBI, (DOPMYJIIPOBKH TEOPEM, 3aTE€M MOHATh UAEH JOKA3aTeNIbCTB TEOPEM U BBIYUUTh 3TH
JIOKa3aTeIbCTBA.

IToBTOPUTE MAEH ¥ METOIBI PEIIEHNUS BCEX CTAHIAPTHBIX 3a7ad MO BCEM TEMaM.

BriOpath CI0KHbBIE 3a1a41 U PEIIHTD HX.

9K3aMeH OcBoUTh TEOPETHUUECKUIN MaTepHa 1Mo BceM Temam. [IJisl TOro BelyuuTh BCe ONpejieieHr sl OCHOBHBIX MOHSATUH U
BCE OCHOBHBIE (POPMYJIbI, (DOPMYJIUPOBKHU TEOPEM, 3aTEM MOHSTD UJIEU JI0KA3ATENLCTB TEOPEM U BHIYUUTh STH
JIOKa3aTeJIbCTBA.

TToBTOPUTH MIEW U METOABI PEIIEHUs BCEX CTAaHJAPTHBIX 3a/]a4 M0 BCEM TeMaM.

BriOpath c10XHbBIE 33/1a44 U PELIHTh UX.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€ECTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOIO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaATEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHUs1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUE€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALUIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC TPOrpaMMHBLIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIerocs ¢ MpernojiaparesieM, B TOM uciie BeOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBEICHUsI TPEHUHIOB,
OpraHM3alK KOJUIEKTUBHOM padoTHI;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

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

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yue6HsIM 1utanoM o Harpasienuio 02.03.01
"MareMaTHKa 1 KOMITBIOTEPHBIE HAYKK" 1 Tpodpuitio noaroroBky "Hayka o naHHbIX".

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.20 Jugppeperyuanvras zeomempus u mononoeusi

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepaTtypa:

1.Ky3zoBues, B. I1. Kypc reomerpun: a11eMeHTHI TONOIOTUH, JudpepeHaibHast TeOMETpHUsl, OCHOBAHHUS TEOMETPHH : YUeOHHK /
B. I1. Ky3oBunes, H. I'. [lopaesa. - Mocksa : PUSMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT : 31eKTPOHHBIH
/1 JlaHb : 3neKTpOHHO-OMOIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/59618 (nara obpamenus: 20.10.2021). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2. ITanbxenckuii, B. Y. Beenenune B nudpepeHInaibHyo reoMeTpuio : ydeOHoe nocodue / B. U. TTanbkeHckuil. - 2-e u3j.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2021. - 240 c. - ISBN 978-5-8114-1979-1. - Tekcr : anekTpoHHbiii // JlaHs :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/168849 (narta obpamenus: 20.11.2021). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. Ilpumakos, [I. A. 'eomerpust 1 Tonosorust [naeKTpoHHHIN pecypce] : yue6. nocodue / 1. A. [Ipumakos, P. 51. Xamugyumms. -
2-e u3A., nepepad. u gor. - Mocksa : MOIIA, 2011. - 272 c. (YauBepcurerckas cepusi). - ISBN 978-5-902597-13-1. - Teker :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/451172 (nata o6pamenus: 20.10.2021). - Pexum gocryna: no
TIOATIHCKE.

JdonosHUTEILHAS JUTEPATYypa:

1. IepcrheB A. H. KoHcrieKT JieKIuil 10 MaTeMaTu4eckoMy aHanu3y: yuednoe nocooue / A. H. IllepcTHeB . - 5-e u3n. -
Snextp. gaH. (1 daiin: 2,66 M0) . - Kazans : Kasanckuii rocygapcreennsiii yausepeuret, 2009. - 374 c. - TekcT : 971eKTPOHHBIH.
- URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nata obpamenus: 20.10.2021). - Pexum gocrymna:
OTKPBITHIN.

2. 'ymepos, P. H. DiemenTs o61ieli Tonosioruu: yuedHoe nmocodue / P. H. T'ymepos. - Kazans: U3narenscteo KI'Y, 2007. - 90
c. - Tekct: anekTponnsiid. - URL: http://window.edu.ru/resource/051/53051/files/ksu046.pdf (mara odpamenus: 20.10.2021). -
PexuM foctyna: OTKpPBITHI.

3. Toapan, B. E. Dnementst Tononoruu : yueoHoe nocodue / B. E. Tloapat. - 3-e u3g., crep. - Cankr-IlerepOypr : Jlans, 2020. -
188 c. - ISBN 978-5-8114-5835-6. - Tekcr : aneKTpoHHSI // JIaHb : anekTpoHHO-OMOIMoTeyHast cucrtema. - URL:
https://e.lanbook.com/book/147138 (nara obpamenus: 20.10.2021). - Pexxum ocTymna: JUist aBTOpH3. TOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.20 Jugppeperyuanvras zeomempus u mononoeusi

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

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

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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