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ITporpamma mucnmruiunsl "duddepenuuansaas reomerpus u Tonosorua”; 01.03.01 "MaremaTuka".

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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ITporpamma mucnmruiunsl "duddepenuuansaas reomerpus u Tonosorua”; 01.03.01 "MaremaTuka".

Iporpammy muctmruiMHbl paspadoran(a)(u): npodeccop, a.H. lllypoirun B.B. (Kadenpa reomerpun, otenenne MaTeMaTiKm),
vadim.shurygin ; CocoB EBrenuii Hukonaesnu

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 CriocoOeH pellath akTyalbHble U BaXKHbIE 33/1a4M (PYHIAMEHTAJIbHON U ITPUKJIAHON
MaTeMaTHKu
[K-2 CriocoOeH aKTUBHO y4acTBOBATh B MCCJIEIOBAHUM HOBBIX MATEMATHUECKNX MOJEJIeH B
€CTECTBEHHBIX HayKax

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

OCHOBHBIE MOHATHUSA U METO/IBI JuepeHIInaIbHON TeOMETPUY U TOMIOJIOTUH, (DOPMYIMPOBKU YTBEPKACHUIA M METOABI UX
JIOKa3aTesIbCTBA, OCHOBHBIE 00JIACTH UX MPUJIOKEHHH.

JloKkeH yMeTh:

pelIaTh 3aJa4i TEOPETHUECKOro XapakTepa B AuddepeHIrnanibHOi TeOMETPUH U TOTIOJIOT M.

I[OJDKGH BJIag€Th:

MaTeMaTU4IecKUM armapaTtoM AvddepeHIransHOi reOMeTpUH 1 TOTIOJIOTHH, METOIaMH PeLIeHus 33/1a4 U JOKa3aTeIbCTBa
yTBEep:K/IeHu# B 3ToM obnactu. [ToHMMaTh uzieu, eIy U 3a1auk peIMeTa, ero CBsA3b C IPyruMH MaTeMaTH4YeCKUMHU
JIUCUUATUIMHAMU

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

NPUMEHSATD UeH U MeToIbl JudpepeHIaNIbHON TeOMETPUH U TOMIOJIOT UM, OPMEHTHPOBATLCS B CTPYKTYPE
g depeHIaIbHON TEOMETPUN 1 TOMOJIOTHH.

2. MecTto qucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJb) BKJioueHa B paszaen "b1.B.04 Muctumiunsl (Moaysm)" OCHOBHOW MpodecCHOHAIBHON
obpazoBarespHON Mporpammbl 01.03.01 "Matematuka (MaTeMaTuka B i poBoi SkoHOMUEKe)" 1 oTHOCUTCs K yact OITOIT
BO, ¢opmupyemoii yyacTHUKaMu 0Opa30BaTeIbHBIX OTHOIICHUH.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aomuxcs ¢ Npeno/jaaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

O61m1asi TpyIOEMKOCTh AUCIMTUIMHBI COCTABIIsAET 7 3a4eTHHIX(bie) enuHuIl(bl) Ha 252 Jaca(oB).

KonrtaktHas padora - 128 yaca(oB), B TOM 4uciie JeKIuu - 64 Jaca(oB), IpaKTHUECKHE 3aHATH - 64 yaca(oB), TaOOpaTOpHBIE
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 88 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI TUCIUIUTIHEL: 3a49eT B 3 ceMecTpe; 9K3aMeH B 4 ceMecTpe.

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

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI 0 JUCHUILIHHE (MO/IYJIIO)
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ITporpamma mucnmruiunsl "duddepenuuansaas reomerpus u Tonosorua”; 01.03.01 "MaremaTuka".

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

Tewma 1. BekTopHas pyHKIMS, €€ YacTHbIE
MPON3BOHKIE 1 AU depermanr. Matpuna dxkodu. 3 4 0
CreruanbHble BEKTOPHBIE (DYHKIIUH.

Tema 2. ITapameTpu3oBaHHas KpUBasi, HESIBHO
3a7aHHas KpuBas. HatypaibHblil mapamerp.

2. [KacarenpHas npsimasi. Penep ®@peHe, KprBU3HA U 3 4 0 4 0 0 0 4
KpY4€HHE [TPOCTPAHCTBEHHbBIX KPHBBIX.

Tema 3. ®opmynel @pene. HatypansHoe
ypaBHEHUEe KpUBOil. ['eomeTpuueckuil u
MEXaHUUECKUI CMBICSI KPUBU3HBI U KPyUYEHHS.
3 Orwubaromiasi oAHONIAPaMETPUIECKOTO CEMEHCTBA 3 4 0
" [mnockux KpUBBIX. DBOMIOTA IOCKON KPUBOM.
Conpukacaromascs cepa KpUBOilL.

Tema 4. ITapameTpu3zoBaHHAS TOBEPXHOCTH,
[OBEPXHOCTb, 33/IlaHHAasI HESIBHO, YPAaBHEHUS
KacaTeJbHOM IUIOCKOCTY U HOpMaJi. TeH30pH! B
4 [BeKTOpHOM MpocTpaHcTBe. KoopauHatsl TeH30pa. 3 4 0
" |Anre6panveckue onepanyy Haj TeH30PaMH,
BHEIIHee NIpou3BejieHne. TeH30pHbIe oIS Ha
MOBEPXHOCTH.

Tema 5. Merpuueckuil TeH30p. Boruncienue aiH
JyT KPUBBIX, YIJIOB MEXIY KPUBBIMH M TUIOIIA/IEH

KYCKOB MTOBEPXHOCTH. [leprBallMOHHbIE ypaBHEHUS
5. [moBepxnoctu. Koapdunmenter cesazHoctu. Bropas | 3 4 0 4 0 0 0 4
KBajpaTiyHas (hopMa IIOBEPXHOCTH.

Tema 6. I 1aBHBIE KPUBU3HBI 1 [JIABHBIE
6. [HampaBieHus moBepxHoCTH. [loHas u cpenHss 3 4 0 4 0 0 0 5
KPUBU3HBI TOBEPXHOCTH.

Tema 7. HopmanbHast KpUBU3HA NOBEPXHOCTU B

JaHHOW TOUKe, B JAHHOM HaripaBieHun. Teopema
7. [inepa. CTpoeHne NOBEPXHOCTU B OKPECTHOCTH 3 4 0 4 0 0 0 5
PeryJIsipHOI TOYKH.

Tema 8. 'eope3nyeckast KpuBIM3HA KPUBOH Ha
g [OBEPXHOCTH, reoaesuKHy. IoBepxHOCTH 3 3 0
" [mocTosHHOI TOTHOW KPUBU3HBL.

Tema 9. MeTpudeckoe U TOIOJIOTTIECKOe
9. [mpoctpancTBa. Basa u mpegba3a TONOJIOTUH. 3 3 0 3 0 0 0 5
JlokasnpHas Gaza.
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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 10. HerpepbiBHOE 0TOOpakeHue
TOIOJIOTMYECKHX MpocTpaHcTB. I'omeomopdHbie 4 4 0 4 0 0 0 4
TOMOJIOTMYECKUE TPOCTPAHCTBA. AKCHOMBI
OTHEINMOCTH.

10.

Tema 11. CBsA3HOE U JIMHENHO CBA3HBIE
TOIOJIOTMIECKOe TPOCTPaHCTBO. KOMIOHEHTHI

4 4 0 4 0 0 0 4
CBA3HOCTH. KOMITAKTHBIE TOIOJIOTMYECKHUE
TIPOCTPAHCTBA.

11.

Tema 12. [TapakoMIakTHOE TOMOJOTUYECKOE
12. [mpoctpaunctio. [ToHsTHE MHOrOOOpa3Msl. 4 4 0 4 0 0 0 4

Tema 13. Mopduzmbel MHOrooOpasuii.
[MopMHOro06pasre Muoroodpasusi. Ummepcuu n 4 3 0 3 0 0 0 6
cybmepcun. BiioxxeHHbIe 1 TIOTpyXKeHHbIE
MHOTO0Opa3susl.

13.

Tema 14. KacarenpHoe 1 KOKacaTeJIbHOE
14. lnpoctpancta. dQuddepeniman moppuzma 4 3 0 3 0 0 0 6
MHOT000Opa3Hid.

Tema 15. BextopHoe none Ha auddepeHnrpyeMom
MHOroo6pasuu. CKkobka BeKTOpHBIX 1osieit. [ToTok 4 3 0 3 0 0 0 6
BEKTOPHOT'O TOJIS.

15.

Tema 16. TeH30opHOE TOJIe HA MHOTOOOpA3KH.

INoBeneHne TEH30PHBIX MOJIEH MPU OTOOPAKEHIN
16. |[MHOrOOOpa3mii. BHemHue (hopMbl Ha 4 3 0 3 0 0 0 6
i epeHIpyeMoM MHOTOOOpa3UH.

Tema 17. JIuHeiHasA CBI3HOCTh HA MHOTOOOPA3HH.
17.|KoBapuaHTHas NPOU3BOJHAS. 4 3 0 3 0 0 0 6

Tema 18. TeH30p KpydeHUs ¥ TEH30P KPHUBU3HBI

4.2 ERERARE AR RO SR RS R i MatoBo 1
TICCB, DpI/IMaHOBO MHOTI'OO! pa31/1§:_. MaHOB TeH30p

T&:]‘?Ph GHT QPHAR YIS, 6 HRAGTHRE I OH3H onfii¢ u s dlep dipmpn. Marppna Axodn. Ciempanshpie| 06
BeKT

OpHble (DYHKIHH.

OmnpeneneHusi BEKTOPHOU (PYHKIIMU CKAJISIPHOTO aprymeHTa, e€ [ipon3BoaHoi u nuthdpepenngana. CBoifcTBa BEKTPPHOU
(PYHKIIMU CKaJISIPHOTO apryMeHTa, e€ IIpOM3BOAHON U Aufpdepepimana.

Teofé&?ﬁf’o BEKTOPHBIX (DYHKIISAX TOCTOSTHHOW JJTMHBI, TIOCTOS HOIQ)4HaHpaBIQ:HI/15 " rﬁi‘&anmnbﬂgﬁ ndcroshnoi] mrolkociu.

~ o 1 o o
CBUNTUITBAd BUR TUOPHBIATD YHROVIT TIOU TUAHHU - TTITHBL TTOUC TUAHHUT U HAITPABICHYIA W TIAPATITTT bHBIC TTOCTOIHHO TIJTOCROCTI.

88

Tema 2. IlapameTpu30oBaHHasi KPUBasi, HeSIBHO 3aJanHas kpuBasi. Hatypaabneni napamerp. Kacareasnast
npsmasi. Penep ®pene, KpuBH3Ha U KPy4eHHe NIPOCTPAHCTBEHHBIX KPUBBIX.

Kpussie. ITpocras gyra KpuBoi, mapaMeTpU30BaHHAsI KpUBas, IUIOCKasl KpUBasi, KpUBas 3a/laHHasi HesiBHO. HaTypasbHbIi
rapaMeTp MapaMeTpu30BaHHOM KpuBoi. [TocTpoeHne KpuBbIX Ha KoMImbioTepe. IIpocTpancTBeHHBIE KpHBhie. Perniep ®pene,
KPUBH3HA U KPyJYeHHE TPOCTPAHCTBEHHBIX KPUBBIX. 3aJa4M Ha BHIYMCICHNE KPUBU3HBI 1 KPYUCHUSI.

Tema 3. ®opmyast Ppene. HarypajsbHoe ypaBHeHHe KpuBOii. [eoMeTpuyeckuii 1 MeXaHH4YeCKUHA CMBICJI
KPHBH3HBI H Kpy4yeHusi. Oruéaronmasi 0 JHONapaMeTPHIECKOro ceMeiicTBa MIOCKHX KPUBBIX. IBOJIOTA IO CKOT
kpusoii. Conpukacaiomasics cpepa KpuBoil.

Dopmyisl Ppene. HatypasibHoe ypaBHEHHE IIIOCKON MTapaMeTPU30BaHHON KPUBOW 1 HATypaJlbHblE YpaBHEHUA
MIPOCTPAHCTBEHHO MTapaMeTpru30BaHHON KpuBOH. [TocTpoeHre conpoBOKJAIONIEro TpeXrpaHHIKa KPUBOW Ha KOMITBIOTEpE.
Orubaroras OTHONAPaMETPUIECKOTO CEMEHCTBA TUIOCKUX KPUBBIX. DBOJIOTA IUIOCKON KpUBOH. KacaHre KpHBHIX.
Comnpukacarorasics cepa KprBOii.

Tema 4. IlapameTpu3oBaHHasi IOBEPXHOCTh, IOBEPXHOCTh, 3aJJaHHAs HEABHO, YPABHEHHsI KacaTeJbHOM

MJIOCKOCTH 1 HOPpMAJIH. TeH30pBI B BEKTOPDHOM IIPOCTPAHCTBE. KOOP}II/IHaTbI TEH30pa. Aﬂreﬁpanqecmle
ornepanum HaJx TECH30paMui, BHEIIIHEEC IIPOU3BEICHUC. TeH30prle moJisi HaA IOBEPXHOCTH.
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HOBCpXHOCTI/I. HpOCTOﬁ KYCOK IMOBEPXHOCTHU, MapaMETPpHU30BaHHAS MMOBEPXHOCTb, TOBEPXHOCTD, 3aJadHHAA HEABHO, YPABHEHU A
KacaTeJIbHOH IJIOCKOCTH 1 HOpMaJIn. TeHSOpI)I B BEKTOPHOM IPOCTPAHCTBE. KOOpHI/IHaTLI TEH30pa. Anre6pa1/1qec1<ne ornepanuun
HaJl TCH30paMH, BHEIITHEE ITPOU3BEACHUEC. TeH30pHI)Ie MOJIsA Ha MOBEPXHOCTH. Bremnue CbOpMI)I Ha BEKTOPHOM IPOCTPAHCTBE.

Tema 5. MeTpuuecknii TeH30p. Boruncienne qinH Ayr KPUBBIX, YIJI0B Me KAy KPUBBIMHA U IUIOIAagel KyCKOB
NOBePXHOCTH. /[eprBanioHHbIe ypaBHeHHs NoBepxHOCcTH. Koad dhunuenTs! cBsa3HocTH. BTOpas kBaapaTtnyHas
¢opma noBepxHOCTH.

MeTtpudeckuil TEH30p U ero KoopauHathsl. [IpiMeHeHre MeTpUYecKoro TeH30pa AJIsl BEIYMCIACHUS JUTMH IYyT KPUBBIX, YIJIOB
ME>K/ly KPUBBIMH 1 TIJIONIAEN KYCKOB ITOBEPXHOCTH. [leprBaliMoHHbIe ypaBHEHUS oBepXxHOCTH. KoaduimeHTs! cBA3HOCTH.
Bropas kBagpatidHasi (popma noBepxHocTH. OTOOpakeH!sI M M30METpHsl MOBepXHOCTel. HanokuMocTh IBYX MOBEpXHOCTEH U
TIOHATHE BHYTPEHHEN r€OMETPUH MTOBEPXHOCTH.

Tema 6. I'1apHbIe KPUMBHU3HBI U IJIAaBHbIe HaNPaBJeHUs NoBepxHocTH. [loHasa U cpeHAST KPUBU3HbBI
NOBEPXHOCTH.

Bsruncienne koagpuimentos onepatopa Beiinraprena (¢popmsl). [1aBHbIE KPUBU3HBI U TIaBHbIE HAITPABJICHUS T1aAKOH
rapaMeTpU30BaHHOM TOBEPXHOCTH, X HAXOXJCHHE.

BrlumciieHre MoJTHOM U CpeiHel KPUBU3H NOBepXHOCTH. HaxoxaeHue a1mMnTuieckux, cpepuieckix, runepooIMuecKux 1
napadosmueckux Touek. [IpumeneHue teopemsl [aycca.

Tema 7. HopmaJibHasi KpUBH3HA IOBEPXHOCTH B JaHHOHM TOYKe, B JaHHOM HanpasjaeHun. Teopema Jiiiepa.
CTpoeHne NOBEPXHOCTH B OKPECTHOCTH PeryJsipHOH TOUYKH.

Beruyrcienre HopMasbHOM KPUBU3HBI IJ1aKOW TapaMeTpU30BaHHOM MOBEPXHOCTH B JAHHOM TOUYKE, B JAHHOM HaIlpaBJICHUU.

[IpumeHenue TeopeMsl Ditsiepa /151 HAXOXKAESHUST HOPMaIbHON KpHBHU3HBL. CTpOeHME II1aAKOH ITapaMeTpru30BaHHON
TIOBEPXHOCTH B OKPECTHOCTH PETYJISIPHON TOUKH. BhrumciieHre KpuBHU3H MJIOCKMX HOPMaJIbHBIX CEYEHHUI TTOBEPXHOCTH.

Tema 8. I'eote3nueckas KpUBH3HA KPUBOM HA MOBEPXHOCTH, reoie3ukn. [IoBepXHOCTH MO CTOSIHHOM MOJIHOT
KPHWBU3HBI.

Brruncnenne I‘€O}I€3H‘l6CKOI>i KPUBU3HBI KpHBOfI Ha rnamcoﬁ HapaMeTpI/ISOBaHHOﬁ MOBEPXHOCTH. CaolicTBa T'€OJEC3NYCCKUX
KPHMBBLIX U UX HAXOXKICHNC Ha MMOBEPXHOCTAX BPAIlICHUA. HOBerHOCTI/I IMOCTOSIHHOM TIOJIHOM KPUBU3HBI, UX BHYTPEHHAA
reoMeTpu. Pa3BCpTI)IBaIOIHI/ICCH TNOBEPXHOCTU U UX CBOMCTBA. HCCBIIOC(I)Cpa " €€ CBA3b C I‘eOM€TpPIeI71 Jlo6aueBcKoro.

Tema 9. MeTpI/I‘IECKOC H TOIMOJOTrHYeCKOE€ NMpocTpaHncTra. Bazau npe,uﬁa3a TomoJiorun. JlokaiabHas 6a3a.

AKCHOMEI METPUYCCKOI'O U TOIMOJIOTMYCCKOro MpOCTPAHCTB. BHyTpeHHI/IC, MNpeaAC/IbHbIC U TPAHUYHBIC TOYKHU MHOKECTB. Touku
MPUKOCHOBEHUA.

CBolicTBa BHYTPEHHOCTH, 3aMBIKaHU s ¥ TPAHULIBI MHOKECTBA B TOMOJIOTHYECKOM MpocTpaHCcTBe. OTKPHIThIE U 3aMKHYThIE
mapsl. [Juamerp muoxecrBa. OrpaHnueHHble MHOKecTBa. basa u npendasa Tononoruu. JlokanpHas 6a3a.

Tema 10. HennpepriBHOE 0TOOpakeHNe TONOJIOTHYeCcKUX NpocTpancTs. 'omeoMop (hHbIe TOMOJIOrNYeCKHe
NPOCTPAHCTBA. AKCHOMBI OTJ€JUMO CTH.

CBoj¥icTBa HENPepbIBHBIX OTOOPAXKEHUI TOMOJIOTMYECKMX 1 METPUYECKHX MPOCTPaHCTB. KOMMO3MIMs HENpephIBHBIX
OTOOpaKeHUI TOMOJIOTNYECKUX MIPOCTPAHCTB. ['oMeoMOp(dH3M TOMOIOrMIeCKHX MPOCTPAHCTB. AKCHOMBI OTASIMMOCTH.
JocTrxumoe, OTAEIUMOE, PETYJISPHOE U HOPMaJIbHOE TOMOJIOTMYECKHe pocTpaHcTBa. HOpMabHOCT METPHUYECKOTO
MPOCTPAHCTBA.

Tema 11. CBsA3HOE U JNHEHO CBsI3HbIE TONOJOTHYecKOe NpocTpancTBo. KomnoneHnTs! cesizHocTH. KoMmakTHbIE
TOMOJIOTHYEeCKHeE MPOCTPAHCTBA.

CBoiicTBa CBSI3HBIX U JIMHEHHO CBS3HBIX TOMOJOTMYECKUX MPOCTPAHCTB. KOMITOHEHTHI CBSI3HOCTHU ¥ JIMHEHHOW CBSI3HOCTH.
CBs3HBIC U JINHEHHO CBS3HBI MHOKECTBA B TOMOJIOTMYECKOM IIPOCTPaHCTBE. KOMITaKTHBIE TOMTOJIOTMYEeCKUE MPOCTPAHCTRA U
MHOXecCTBa. KOMIakTHbIE MHOECTBA B B CTAHJAPTHOM apr(pPMETHUECKOM MPOCTPAHCTBE. TOMOIOTHs TPOU3BEICHUS
TOIOJIOTMYECKUX MPOCTPaHCTB. Teopema TUXOHOBA.

Tema 12. [TapakoMnakTHOE TOMOJOTAYECKOE PocTPaHcTBO. [loHATHE MHOTO0Opa3Hs.

CBoj¥icTBa MAPaKOMIIAKTHBIX TOMOJIOTMYECKUX MTPOCTPAHCTB. Pa3zOreHne equHUIIB TONOJIOTHYECKOro mpocTpaHcTsa. [lepsas u
BTOpasi aKCUOMBI c4eTHOCTH. CenapadebHOCTh TOIIOJIOTMYECKOro MPOCTpaHcTBa. OnpeaeneHus TOMOJIOTHYeCKOoro u
nuddepenimpyemoro MmHorooopasuii. [Tpumeps! auddepeHImpyeMbpix MHOrooOpasuii. 3anaun Ha BBeJEHHE CTPYKTY Db
MHOroo0pasusi.

Tema 13. Mop duzmsl maoroo6pa3smii. [loqvaoroo6paszue muoroodpasus. UImvepcuu u cyomepcnn. Biozkennnie
1 IOTPY>KeHHbIe MHOT000pa3us.

Cgoticta Mopdu3MoB u auddeomopdusmon auddepenimpyembix MHOrooOpasuil. OTKphITbE TOAMHOTr000pa3ust. PaHr
Mopdusma. [logmHoroodpasue Muoroodpasus. 3ananue auddepeHIupyeMoro MHOrooopasus ypaBHenusimu. immepcuu u
cyomepcun. BiioxeHHbIe 1 IOrpyKeHHble MHOrooOpasusl. [IpiuMepsl BIOKEHHBIX U IOTPYKEHHBIX Tr(depeHIpyeMbIX
MOZIMHOTO00pa3Hid.

Tema 14. KacareanHoe 1 KOKacaTeJbHOE pocTpancTBa. [ng depennuan mop duzma MHOrooo6pasmii.

KacarenbHoe M KOKacaTeIbHOE MPOCTPAHCTBA B TOUKe quddepeHpyemMmoro Maoroodpasus. HarypanbHeie 6a3uc u kobasuc.
Huddepenumans mopduzmos auddepeHiupyemMbix MHOrooOpas3uil. HaxoxieHue KOOpANHATHBIX MPEACTaBIeHNi MOP(pU3MOB
1 depeHIIpyeMbIX MHOTOOOpa3Hid B COOTBETCTBYIOIIMX OKPECTHOCTSIX M YCTAHOBJICHUE HX CBOKCTB.
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Tema 15. BekTopHoe noJie Ha qudppepenmupyemom MHOrooo6pazuu. CkoOka BeKTOpHBIX noJieil. [loTox
BEKTOPHOI'O ImOJIs.

CBolicTBa BEKTOPHbIX MoJieil Ha auddepeHnmpyeMomM MHOrooOpasuu. ['akoe BeKTOpPHOE MoJie KaK OrepaTop

1 depeHIIpOBaHS.

CkoOKka r1aJKux BEeKTOPHBIX Iojiell. TeH3opHoe mojie Ha MHOrooOpasuH, ero KOOpAMHATH OTHOCUTENIbHO KapThl. [loBenenme
TEH30PHBIX T0JIeH TTpH 0TOOpakeHnn auddepeHnrpyemMbx MHOrooopasui. [10Tok riiagKoro BEKTOPHOTO HOJIS.

Tema 16. TenzopHoe noJie Ha MHOrooopas3uu. IloBeieHHe TEH30PHBIX MOJIeil MPH 0TOOPAKEHUH MHOT000pa3uii.
Buemnne ¢popmbl Ha qudp chep eHIIIPYyeMOM MHOT000pa3um.

Ornepaliuy HajJ TEH30PHBIMU MOJISIMU U UX KOOPAUHATAMU: CJIOKEHUE, YMHOXKEHUE Ha (PYHKIIMIO, TEH30pHOE MPOU3BE/ICHUE,
cBepTka. CBoiicTBa BHeIHUX popM Ha quichdepeHIrpyeMOM MHOroo0pa3uu. BrraucieHrne KOopaAMHAT KOCOCUMMETPUYHBIX
TEH30PBIX MoJIel Ha AudhepeHIpyeMOM MHOr00Opa3rK OTHOCUTEIBHO KaPThl M BHEIMHUX U DEepeHINAIOB OT HUX.

Tema 17. JInneiinasi cBA3HOCTh HA MHOT000pa3uu. KoBapuanTHasi npou3Bo/IHas.

CBoiicTBa JIMHEHHOW CBSI3HOCTH Ha AU depeHIMPyeMOM MHOTOOOpa3iK U 3aKOH MPeoOpa30BaHKsl KOMIIOHEHT JINHEHHOM
CBSA3HOCTH IpU 3aMeHe KapThl. HaxoxkaeHne KoBapuaHTHBIX MTPOM3BOAHBIX TIaAKUX TEH30PHBIX MOJIEN pa3HbIX BaJICHTHOCTE.
[NapannenbHoe NepeHeceHue IIaJKuX BEKTOPHBIX MOeH BAOJb KyCOUHO-TJIAIKUX MyTel Ha auddepeHnnpyeMom
MHOroo0pa3uu.

Tema 18. Ten3zop KpyueHHus1 1 TEH30p KPUBU3HBI NPocTPaHcTBa acpuHHON cBA3HOCTH. PUMaHOBO 1
NCeBJOPUMAHOBO MHOrooOpa3ue. PumMaHoB TeH30p KpuBu3Hbl. CKaJisipHAasi U CEKIIMOHHASI KPUBU3HBI.

CBoiicTBa TeH30pa KPyUeHHs U TEH30pa KPUBU3HBI MPOCTPAHCTBA ahUHHON CBA3HOCTH. AJireOpanyeckoe U
i depeHiaibHoe ToxaecTBa buanku. Tenzop Puyun. PuMaHOBO U MceBIOPUMAaHOBO MHOTOOOpasue. I'eoMeTprdecK i
CMBICJT TEH30pa KPUBU3HBL. PUMaHOB TeH30p KpUBU3HBI. CKasipHas KPUBU3HA U rayccoBa KpUBU3HBL. CEeKIIMOHHbIE KPUBU3HBI.

5. IlepeyeHb y4eOHO-METOAUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yYaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas padoTa MopasaensieTcs Ha CaMOCTOATEbHYI0 padOTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosiTeNibHAsE padoTa 00yYaIoIMXCsl BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCHMIUIMHB, TAK U MPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHY0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAlIPaBJeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH M HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKyMEHTaMH,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBICHHs 00pa30BaTebHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICIIIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, porpaMMaM CIelUalInTeTa, IporpaMMaM MarucTpaTyphl (YTBEpkKIEH MPUKa30oM
MunucTepcTBa HayKu U BhIciIero odpasoBaHus Poccuiickoit ®epeparmu ot 6 anpens 2021 roga Ne245)

IMncemo MunucreperBa obpaszoBanust Poccuiickoit ®eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npocheccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

Koncnekr nexiumii no MateMatuueckomy aHanusy. Mznanue naroe./A H.Iepctres.-Ka3ans: KI'Y, 2009. -374c. -
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

Jlextmu lanykoBa B.H. o auddepenmansHON reoMeTpru 1 OCHOBAM TEH30PHOT'O aHAIN3A -
http://ksu.ru/f5/index.php?id=7&num=2.

[Taker MaTemaTuueckux BbluncieHnit Maxima - http://maxima.sourceforge.net/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB O AUCHUIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. ®OH/I OLIECHOUYHBIX CpE€ACTB BKIIIOYAET OUEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIE CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B ¢oHzIe OLIEHOYHBIX CPEACTB COAEPKUTCA CIeAyommas HHQOpMaLus:

- COOTBETCTBME KOMIETEHLIUI IIaHUPYEMbIM pe3yJibTaTaM 00y4eHuUs 10 JUCLUIUIUHE (MOLYJIO);
- KpUTEPUH OLICHUBAaHUsI C(DOPMUPOBAHHOCTH KOMITETECHIINIA;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIUHE (MOAYJIO);

Crpanyua 7 u3 11.




ITporpamma mucnmruiunsl "duddepenuuansaas reomerpus u Tonosorua”; 01.03.01 "MaremaTuka".

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MPaBOOOJIAJATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE [0 YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C IIpAaBHJIaMK T0JIb30BaHUs1 HaydHO! OHMOIHOTEKON.

DJIeKTPOHHbIE U3AHMSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OM TOUKH MPU BBEAEHUU 00YYAIOIIMMCSI CBOETO JIOTMHA U MApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 9K3eMIUIspa JOTOHUTEIFHON JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Yuciia Juil, OJJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILINHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
paBoo0IagaTelIsAIMHU JIeKTPOHHBIX U3JaHUI U MPY U3MEHEeHUH KoMILiekToBaHus (poumoB Hayuroi oudmmoreku KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

HuddepennmansHas reoMeTpus U Toroorus - https://teach-in.ru/course/dif geom-and-topology-fomenko

JNOOEPEHIMAJIBHA S TEOMETPUS KPMBBIX 1 TIOBEPXHOCTEN B EBKJIMJOBOM ITPOCTPAHCTBE -
https://kpfu.ru/portal/docs/F1676918657/05_120_000327.pdf

[Naker MaTeMaTU4YeCcKHX BRIUMCIeHUI Matematica - http://www.wolfram.com/
ITaketr MaTemMaTHUeCKUX BbluncieHnit Maxima - http://maxima.sourceforge.net/
TOIOJOI'UA U JUOPEPEHIIUAJIBHA A TEOMETPHA - https://math.vsu.ru/chair/alg/jul07001.pdf

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMMXCS 10 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buj pador MeToanuyeckue peKOMeHIalu

JIEKLINH B Xoze NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHMe yyeOHoro Marepuasna. ObpamiaTh BHUMaHHE Ha
Kareropu, bOpMyJIMPOBKH, PaCKPHIBAIOIIME COJIepKaHUe TeX WJIM MHBIX SIBJICHUH 1 MIPOLIECCOB, HAyYHBIE
BBIBOZIBI M TIPAKTUYECKHE peKoMeHAanuy. JlopabaTeBaTh CBOM KOHCTIEKT JIEKLIMH, JieJIasi B HEM COOTBETCTBYIOIIHE
3aIMCH U3 JINTEpaTyphl, PEKOMEH/I0OBAHHOH ITpENo/iaBaTesieM 1 MPeayCMOTPEHHOH y4eOHO! MporpaMMoi.

npakTuueckue | B Xoze moAroToBKM K MPaKTUYECKUM 3aHATUSIM U3YYHTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHTBCS C

3aHATUSA JOMOJIHATEBHOM JIMTEPATyPOil, HOBBIMH ITyOIMKALMSIMH B IEPUOJMYECKIX U3IAHKSIX: Ky pHaIax. 3a1aBarth
HPEMNOABATEII0 YTOUHSIOMIME BOIPOCHI C 1IEJIBI0 YSICHEHHsI TEOPETUYECKUX MOJIOKEHUI U ONITUMAJIBHBIX
CIIOCOOOB PEILICHHUS Pa3IMYHbIX THIIOB 3a4a4. [Ipy 9TOM y4ecTh peKOMEHAALMH HPEIoIaBaTelIs U TpeOOBaHHMs
y4eOHON MPOrpaMMBI.

CaMOCTOA- CBOCBpCMCHHOC ¥ KaueCTBEHHOE BBITOJIHEHUE CaMOCTOSITEIbHOR pa60T1>1 6a3MpyeTc;[ Ha CO6J'IIO,HCHI/II/I
TEJIbHaA pa60Ta HaCTOAIIMX pCKOMCHHaHI/Iﬁ " U3y4YCHUMN pCKOMCHHOBaHHOﬁ JIMTEPATyphbl. CTyHCHT MOXKET JOIIOJIHUTH CITMCOK
HCIIOJIb30BaHHOMN JIMTEPATypPbl COBPEMEHHBIMU UCTOYHUKAMU, HE IIPEACTABJICHHBIMUA B CIIMCKE pCKOMCHILOBaHHOﬁ
JIMTEPATyphbl, U B ,HEU'II)HGfILHCM KCIIOJIb30BaTh COOCTBEHHbIE IIOATOTOBJICHHBIC yqeéﬁme MaTepuaJlbl IIpU
HalMMCaHUU KYPCOBBLIX U JUIIJIOMHBIX pa60T.

3a4er OcBouTb TEOPETUYECKUI MaTepyal 1o BceM TeMaM. [Ij1s 3TOro BelyInThb BCE ONpPEAeIeHNs OCHOBHBIX MOHATUH U
BCE OCHOBHBIE (DOPMYJIbl, (POPMYJIUPOBKH TEOPEM, 3aTEM HOHATH UJIEU I0KA3ATEIbCTB TEOPEM U BbIyUUTh 3TH
JOKa3aTebCTBa.

IToBTOPUTE UAEH U METOIBI PEILIEHNUS BCEX CTAHIAPTHBIX 3a7ad MO BCEM TEMaM.

BrIOpath CI0kKHbBIE 3a1a41 U PEIIHTD HX.
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Bujg paéor MeToanuyeckue peKOMeHIalu
9K3aMEH OcBouth TeOpeTI/I‘IeCKI/IIjI MaTtepuas 1o BCEM TEMaM. HJ'IH 9TOI'O BbIYUYUTb BCE ONPEACICHUA OCHOBHbBIX HOHATUN U
BCE OCHOBHBIE (POPMYJIbl, (DOPMYJIUPOBKHU TEOPEM, 3aTEM MOHSTD UJIEU JI0KA3ATENLCTB TEOPEM U BHIYUUTb STH
JTIOKa3aTeJIbCTRA.

HOBTOpI/ITL HIAEU U METOAbI pEIICHNA BCEX CTaHAAPTHLIX 3a/1a4 110 BCEM TEMaM.
B1>16paT1> CJIOKHBIC 3aJa4U U PEIIUTD UX.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO mnponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXcst HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHMUEC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH IS Iepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernofaBaTesieM, B TOM YHc/ie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpoOMeEKYyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBIUIOM WM JIMLIOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIbHOCTH UX CAAYM:

- IPOJIOJKUTENIPHOCTH C/IAYM 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popMme, - He
6osiee ueM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.01
"Marematrka" 1 mpoduIIio NOAroToBKY "MartemaTuka B LM POBOI SKOHOMUKE" .

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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ITporpamma mucnmruiunsl "duddepenuuansaas reomerpus u Tonosorua”; 01.03.01 "MaremaTuka".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.04 Jugpcpeperyyuanvras zeomempust u monono2ust

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

Hanpasnenue nogrorosku: 01.03.01 - MaremaTuka
[Ipocpuis noaroroBky: Marematuka B IM()POBOI SIKOHOMUKE

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

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

Hanpasnenue nogrorosku: 01.03.01 - MaremaTuka

[Ipocpuis noaroroBky: Marematuka B IM()POBOI SIKOHOMUKE

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

3AE
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