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Mporpamma aucumnavubl "dudpdpepeHumnanpHas reometpus n tononorus™; 01.03.03 "MexaHuka n matematnyeckoe mogenvposaHue”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnavubl "dudpdpepeHumnanpHas reometpus n tononorus™; 01.03.03 "MexaHuka n matematnyeckoe mogenvposaHue”.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) MeaHbwuH M.H. (Kagenpa reomeTtpuun, otaeneHme
matematukm), Pyotr.lvanshin@kpfu.ru ; Cocos EBreHuin Hukonaesuy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBatb (oyHOAMEHTaNbHbIE 3HAHKS, NOMyYeHHble B 0bnactu

MareMaTtnyeCkmnx n eCteCTBeHHbIX Hayk, B I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNnbHOCTH

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBHbIE MOHATUS 1 MeToAbl AndbdepeHUnanbHON reoMeTprmn 1 TONoAornn, POPMYINPOBKIN YTBEPXAEHUIA 1
METO[bl X [OKa3aTeNbCTBa, OCHOBHbIE 0BNACTV UX MPUNOXEHWIA.

JonxeH ymeTb:

pewarb 3a4ayn TeopeTn4ecKoro xapakrepa B andepeHumnanbHon reoMeTpumn 1 Tononornu.

JonxeH Bnanetb:

mMareMmaTuyecknM annaparoMm augopepeHumansHOn reoMeTpum 1 TononorMm, MeTogamMn peweHns 3anad u
[0Kas3atenbCcTea YyTBEPXOEHWI B 3TON obnactu. NoHMMaTb Naeun, Lenv n aagayu npenmeTta, ero CeA3b C APYyrmmmn
mareMatnyeckumMm ogucumnnmHamm

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

NPUMEHSATb Uaen U MeTolbl ANgPepeHLnanbHOM reoMeTpUN U TOMOJIOrMKU, OPUEHTUPOBATLCS B CTPYKTYpe
ANdepeHLManbHON reoMeTprn 1 TOMONor K.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.16 OucumnanHbl (Mogynn)" OCHOBHOM NPOMEeCCMOoHanbHowm
obpasosatenbHoi nporpammel 01.03.03 "MexaHuka 1 MatemaTtnyeckoe moaenuposaHue (MexaHuka u MmatemaTmyeckoe
MoLenvpoBaHne)" 1 oTHOCUTCS K 06s13aTeNbHbIM ANCLMMINHAM.

OcBauBaetcs Ha 2 kypce B 3 ceMecTpe.

3. O6bem AUNCUMNMTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHuML(bl) Ha 180 yaca(os).

KoHTakTHas paboTta - 89 4aca(oB), B TOM 4ucne nekuuu - 34 yaca(oB), NpakTM4eckne 3aHsTus - 54 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 55 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMINHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. BektopHas coyHKUNS, eé
1. |HacTHbie npon3soaHbie n
" |amdpcpepeHuman. Matpuua Skobw.

3AE
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CneunanbHble BEKTOPHbIE OYHKLUN.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 2. NapameTpusosaHHas
KpuBasl, HesIBHO 3aaHHas KpmBas.
5 HaTypanbHbii napameTp. 3 > 3 0 3
" |KacatenbHas npamas. Penep ®pene,
KpUBU3HA U KpydYeHune
NPOCTPaHCTBEHHbIX KPUBbIX.

Tema 3. ®opmynbl DpeHe.
HatypanbHoe ypaBHeHWe KpUBOIA.
["eoMeTpuyeckunii 1 MexaHNYeCKuin
3 [CMbICN KPUBM3HbI 1 KPY4EHMS. 3 > 3 0 3
" |Ornbarowas ogHonapaMeTpruyecKoro
ceMeincTBa NNoCKMX KPUBbIX.
OBonoTa NIOCKOW KPUBOWA.
Conpukacarowascs cgepa KprBom.

Tema 4. NapameTpusosaHHas
MOBEPXHOCTb, MOBEPXHOCTb,
3a4aHHas HesBHO, ypaBHEHUS
KacaTenbHON NNOCKOCTU 1 HOpManw.
TeH30pbl B BEKTOPHOM
4. npoctpaHcTtee. KoopanHathbl 3 2 3 0 3
TeH3opa. Anrebpamnyeckre ornepauum
Hap TeH30pamu, BHeElHee
nponssegeHne. TeH30pHbIe Nons Ha
MOBEPXHOCTMW.

Tema 5. MeTtpuyeckunii TeH30p.
Bbluncnernve onuH oyr KpusbIX, Yrinos
MeX Iy KPpUBbIMW U NOWanein KyckoB
5. [noBepxHocTu. lepuBaunoHHbIE 3 2 3 0 3
YPaBHEHUS NOBEPXHOCTH.
KoagpdbuuneHTsl ceazHocTn. Bropas
KBagpaTtnyHas goopma NoBEPXHOCTU.

Tema 6. [NaBHble KPUBU3HbI U
6. [1@BHble HANpaBneHns NOBEPXHOCTY. 3 > 3 0 3

" [MonHag n cpenHas KPUBM3HbI
MOBEPXHOCTM.

Tema 7. HopmanbHas KpunsusHa
MOBEPXHOCTW B JAHHON TOYKeE, B
7. [naHHOM HarnpasneHuun. Teopema 3 2 3 0 3
Onnepa. CTpoeHne NOBEPXHOCTU B
OKPECTHOCTU PEryNAPHON TOYKM.

Tema 8. [eopesnyeckas KpususHa
8 KPU1BOVA Ha MOBEPXHOCTM, r€0AE3VKN. 3 > 3 0 3

" |FoBEpPXHOCTN MOCTOSHHOWM MOMHOM
KPVBU3HbI.

Tema 9. MeTtpuyeckoe n
Tornonornyeckoe npocTpaHcTea. basa

9. 3 2 3 0 3
1 npenbdasa Tononorun. JlokanoHas

6asa.

Tema 10. HenpepbiBHOE
oTobpaxkeHne TOMoNorn4ecKmnx
10.|npocTtpaHcTB. FOMeoMopdHbIE 3 2 3 0 3
TOMNONOrNYeCcKmne NPoCTpaHcTBa.
AKCMOMBI OTOENNMOCTH.

Tema 11. CBSI3HOE N NNHEIHO
CBS3HblE TOMONOrN4eckKoe
11.|npocTpaHCcTBO. KOMMOHEHTHI 3 2 3 0 3
cBA3HoCTW. KoMNakTHble
TOMOMOrNYecKne NPoCTpaHcTBa.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 12. INapakoMnakTHoOe
12.|Tononornyeckoe nNpocTPaHCTBO. 3 2 3 0 3
MoHsTMe MHoroobpasusi.

Tema 13. Mopdhuambl MHOFoo6pasuii.
MoaomHoroobpasve MHoroobpasus.

13.|MMmepcum n cybmepcun. BnoxeHHble 3 2 3 0 3
1 Norpy>XeHHble MHoroobpasus.

Tema 14. KacarenbHoe u

14 |KOKacaTenbHoe NpocTpaHcTsa. 3 > 3 0
‘[AndbdbepeHumnan mopduama

MHoroobpasui.

Tema 15. BektopHoe none Ha

15 IngochepeHLpyeMoM MHOroobpasuu. 3 5 3 0 3
"|Cxobka BekTOpHbIX Noneit. MoTok

BEKTOPHOrO nonsl.

Tema 16. TeH3opHOe none Ha
MHoroobpasun. NoeeaeHne
16.|TEH30PHBIX nonei npu otobpaxeHum 3 > 3 0
‘|MHoroo6pasuii. BHewHwe dpopmbl Ha
ondpdoepeHUmpyemMoM MHoOroobpasuu.

Tema 17. JlnHeHas cBA3HOCTb Ha
17.|MHoroobpasunun. KosapnaHTtHas 3 2 3 0 3
NpPOVn3BOAHAS.

Tema 18. TeH30p KpyHeHUs u TeH30p
KPWBU3HbI NpOCTpaHcTBa adpdPUHHOM
CBs3HOCTW. PrMaHoBo 1
18.|nceBnopuMaHoBo MHoroobpasue. 3 2 3 0 3
PvMaHoB TeH30p KPUBU3HbI.
CkanspHas 1 cekUmMoHHas KpUBU3HbI.

Ntoro 34 54 0 55

4.2 CopepxaHue aucUUNIUHLI (MOBYyNSA)

Tema 1. BekTopHasi pyHKUMS, € yacTHble Npou3BogHbie U gudcepeHuman. Marpuua Akobu. CneunanbHbie
BEKTOpPHble (hyHKLIMN.

OnpegneneHunst BEKTOPHOM GOYHKLMKN CKANSpHOro apryMeHTa, eé npomsBoaHon u gudcpepeHumana. CBoricTea BEKTOPHOM
QOYHKLMK CKansgpHOro aprymeHTa, eé npovussonHom n gudpgoepeHumana.

TeopeMbl 0 BEKTOPHbIX (PYHKLMAX MOCTOSIHHOW OJINHbI, MOCTOSIHHOIO HanpasneHnsa m napanneanon NOCTOSIHHOW
nnockoctun. CeoicTea BEKTOPHbIX q.)yHKLI,VII7I MOCTOSIHHOWN OSINHbI, MOCTOSIHHOIO HanpasneHna n napannenbHble
MOCTOSIHHOW MNOCKOCTMW.

Tewma 2. MNapameTpusoBaHHasi KpuBasi, HesiBHO 3apaHHaa Kpusas. HatypanbHbii napametp. KacarenbHasa npsimas.
Penep ®dpeHe, KpMBU3HA U KpyYeHUE MPOCTPAHCTBEHHbIX KPUBbIX.

Kpueble. MNpocTas gyra kpuBoi, NapaMeTpu3oBaHHas KpUBasi, Mnockas Kpyeasi, KpyBasi 3a0aHHas HESIBHO.
HatypanbHblii napaMeTp napameTpru3oBaHHON KprBOW. MoCTpoeHWe KprBbIX Ha KOMbloTEPE. [poCTpaHCTBEHHbIE
KpvBble. Penep ®peHe, KpYBM3HA M KPyHEHWE NPOCTPAHCTBEHHBIX KPMBbIX. 3a0a4M Ha BbIYUCIEHWNE KPUBU3HDI 1
Kpy4eHus.

Tema 3. Popmynbl DpeHe. HatypanbHoe ypaBHeHMe KpUBOMW. FeoMeTpUYECKUA 1 MeXaHN4YeCKUn CMbICH
KPUBU3HbBI U KpyyeHus. OrubaroLiaa ogHonapaMeTpuyeckoro ceMencTea NNoCKUX KpuBbIX. DBOMIOTa NIOCKOM
Kpueou. Conpukacatowiasica ccpepa KpuBow.

CrpaHnua 6 13 13.
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Ddopmynbl DpeHe. HatypanbHoe ypaBHeHME NNOCKOM NapaMeTpr3oBaHHO KPUBOI U HATyparbHblE YPaBHEHNS
NPOCTPaHCTBEHHOV NapaMeTpU30BaHHOW KprBOK. [oCTpoeHMe CONpoBOXAAOLEro TPEXrpaHHKa KprBoK Ha
KoMMbtoTepe.

Orubatolas ogHoNapaMeTpUIYECKOro CEMERCTBA NNOCKMNX KPUBbIX. DBONKOTA NNOCKOM KpuBoi. KacaHue KpuBbIX.
Conpukacarouwascs cgepa KpUsoW.

Tewma 4. MNapameTpusoBaHHasi NMOBEPXHOCTb, MOBEPXHOCTb, 3aAaHHasa HesIBHO, ypaBHEHUS KacaTteflbHON
NAOCKOCTU M HOpMmanu. TeH30pbl B BEKTOPHOM npocTpaHcTBe. KoopauHatbl TeH30pa. Anrebpandeckue
onepauuun Hap TeH30paMu, BHelLlHee npon3seneHne. TeH30pHblIe Nons Ha MoOBEepPXHOCTM.

MoBepxHocTU. MpoCTON Kycok MOBEPXHOCTM, NapaMeTpn3oBaHHasi MOBEPXHOCTb, MOBEPXHOCTb, 3aaHHas HESIBHO,
ypaBHeHWsi KacaTenbHOM NNOCKOCTW 1 HopManu. TeH30pbl B BEKTOPHOM npocTpaHcTee. KoopavHaTthl TeH3opa.
Anrebpanyeckre onepauuy Hag TeH30paMu, BHEWHEE NPou3BeaeHne. TEH30PHbBIE MO HA MOBEPXHOCTUW. BHelwHue
(POPMbI HA BEKTOPHOM MPOCTPaHCTBE.

Tema 5. MeTpnuyeckum TeH30p. BblumcneHne ANuH ayr KpUBLIX, YIIIOB MeXAY KPUBbIMUA U MoL,afaen KycKoB
noBepxHocTu. [lepnBaunoHHble ypaBHeHUS nosepxHocTU. KoadhchpunumeHTbl cBA3HOCTU. BTOpas kBagpaTuyHas
coopma NOBEPXHOCTHU.

MeTpI/ILIeCKI/IIZ TEeH30p K ero koopanHartbl. rlpVIMeHeHI/Ie MEeTPUNYEeCKOoro TeH3opa ang sbl4ncneHnsa ojinH oyr Kpusblix,
yrnoe Mexany KpmebiMn 1 nnowanemn KYyCKOB NMOBEPXHOCTU. ,ﬂ,epI/IBaLI,I/IOHHbIe ypaBHEHNA NOBEPXHOCTHN. KOS(*)CDI/ILI,I/IeHTbI
CBA3HOCTMW. BTOpaSI KBagparunyHasa dpopma noBepxHOCTU. OT06pa)KeHI/IFI N n3omMeTpuns I'IOBGpXHOCTGVI. HanoxunmocTb
OBYyX I'IOBerHOCTeI7I N nNoHATHne BHyTpeHHeI7I reomMeTpun noBepxHOCTH.

Tema 6. MnaBHble KPMBU3HbI N MaBHble Hanpas/ieHUsdA NOBEepPXHOCTU. MonHasa n CcpenHsA KpUBN3HblI MOBEPXHOCTU.

BbluncneHne koagocprumeHToB onepartopa BeitHrapteHa (qpopMbl). naBHble KPUBW3HBI U TNABHbIE HANpPaBNeHUs
rnamkovi napameTpuU30BaHHO NOBEPXHOCTYU, NX HAXOXAEHNE.

BbluncneHve NonHoM 1 cpeagHen KpMBU3H NOBEPXHOCTU. HaxoxaeHne annnnTuiecknx, cpepmnyeckunx, runepbonmyeckmnx
1 napabonuyeckmx To4ek. MpumeHeHne TeopeMbl Maycca.

Tema 7. HopmanbHasi KpMBM3Ha NOBEPXHOCTU B AaHHOM TOUKe, B JaHHOM HanpasneHun. Teopema dunepa.
CTpoeHue NoBEpPXHOCTU B OKPECTHOCTU PErynsipHOM TOUKN.

BbluncneHve HopManbHOW KPUBU3HBI FNaaKoN NapaMmeTpu3oBaHHON NOBEPXHOCTU B AAHHON TOYKE, B JAHHOM
HanpasneHuu.

I'IpleeHeHme Teopembl 3|71r|epa ansa HaxoxaneHus HOpMaJ'IbHOI7I KPUBWU3HbI. CTpoeHI/Ie rnagkom napameTpmsoBaHHoM
NOBEPXHOCTN B OKPECTHOCTU perynﬂpHoM TOYKW. BbluncneHne KPpUBU3H MIOCKUNX HOPMalbHbIX ceyeHun NOBEPXHOCTW.

Tema 8. Neopesnuyeckas KpUBM3Ha KPUBOM Ha NOBEPXHOCTU, reofe3uKu. nOBerHOCTVI NOCTOSIHHOW NMONHOW
KPUBU3HBbI.

BbluncneHve reonesnyeckoin KpUBM3HbI KPUBOI Ha rnaakol napaMeTpu3oBaHHoi nosepxHoct. CBoMCTBa
reofean4yeckrx KpUBbIX U NX HAXOXAEHNEe Ha NOBEPXHOCTSX BpalleHUs. [ToBepXHOCTY NOCTOSIHHOW MNOMHOW KPUBW3HBI,
NX BHYTPEHHSS reoMeTpus. Pa3BepTbiBarolmecs MOBepXHOCTW 1 UX cBoicTBa. [ceBaocdpepa 1 ee CBA3b C reoMeTpurel
JlobauyeBckoro.

Tema 9. MeTpuyeckoe 1 Tononorvyeckoe npocTpaHcTea. basa u npep6asa rononorun. JflokanbHas 6a3a.

AKCVOMbI METPUYECKOrO M TOMONOrMYECKOro NPOCTPaHCTB. BHYyTpeHHWe, npenenbHbie U rpaHNYHbIe TOYKU MHOXECTB.
To4kn NPUKOCHOBEHUS.

CBoiicTBa BHYTPEHHOCTU, 3aMbIKaHUS U FPaHULIbl MHOXECTBA B TOMOMOrM4eckoM npoctpaHcTee. OTKPbITbIE N 3aMKHYTbIE
wapsbl. OuameTtp MHoxecTBa. OrpaHnyeHHble MHOXecTBa. basa n npepnbasa tononorvu. JlokanbHas 6asa.

Tema 10. HenpepbiBHOEe oTo6paXxKeHne Tononoruyeckux npoctpaHcTs. FomeomopcpHbie Tononormyeckme
npocTpaHcTBa. AKCUOMbI OTAENIUMOCTM.

CBoiicTBa HEMPEPbLIBHBIX 0TOBPAXEHNI TOMONOMMYECKMX U METPUYECKMX NPOCTPaHCTB. KOMMNO3MLMs HenpepblBHbIX
0T06paxeHUid TONONOMMYECKMX NPOCTPAHCTB. TOMEOMOPEPM3M TONONOrMYECKMX NMPOCTPAHCTB. AKCUOMbI OTAENMMOCTH.
Loctuxumoe, oTAENNMOE, PEryNsPHOE U HOPManbHOE TOMONOMMYECKME NPOCTPaHcTBa. HopManbHOCTb METPUYECKOTO
MpoCTPaHCTBa.

Tema 11. CBsi3HOE U NNHENHO CBSA3HbIE TOMNONOrnMyeckoe npocTtpaHcTBO. KOMNoHeHTbl cBA3HOCTU. KOMNakTHble
Tonosornyeckue npocTtpaHCTBa.

CBoiicTBa CBA3HbIX M IMHENHO CBA3HBIX TOMONOrMYECKUX MPOCTPAHCTB. KOMNOHEHTbI CBA3HOCTMW 1 NIUHEHOW CBA3HOCTW.
CBs3HblEe 1 NIMHEHO CBS3HbIA MHOXECTBA B TOMOMOrMY4ECKOM NpocTpaHcTee. KOMMNakTHblE TONONornyeckmne
MpoCcTpaHcTBa U MHOXecTBa. KOMNaKTHbIE MHOXECTBA B B CTAHAAPTHOM apudoMEeTUYECKOM NPOCTPaHCTBE. TOMNoNorus
NpoV3BELEHUS TOMNONOMMYECKMX NPOCTPAHCTB. Teopema TrXoHOBA.

Tema 12. MNapakoMnakTHOE TOMNOIOruYeckoe NPOCTPaHCTBO. MoHATue MHOroo6pasus.

CBsoiicTBa NapakoOMMaKTHbLIX TOMONOrMYECKMX NPOCTPaHCTB. PasbreHne eanHuLbl TONONOMMYECKOrO NPOCTPAHCTBA.
MepBas n BTOpasi akcnombl cHeTHOCTU. CenapabenbHOCTb TOMONOMMYECKOro NpocTpaHcTea. OnpeneneHus
TOMONOrMYECKOro 1 AuddepeHUmpyeMoro MHoroobpasuii. Mprmepsbl anddepeHumnpyeMbix MHOroobpasuii. 3agadn Ha
BBELEHUE CTPYKTYPbl MHOroobpasus.

Tema 13. Mopdouambl MHOroo6pasuin. MogmHoroo6pasne MHoroo6pasus. Mmmepcum n cybmepcuun. BnoxeHHbie
M NOrpyXeHHble MHOroobpasus.
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CBoiicTBa MOPCHN3MOB U ANchheoMophr3mMoB AndodepeHUMPYEMbIX MHOroobpaauii. OTKpbITbie MOAMHOro06pasuns.
PaHr mopcpmama. MoamMHoroobpasuve MHOroobpasus. 3apaHue oudbgepeHLpyeMoro MHoroobpasns ypaBHEHUSIMU.
Nmmepcun u cybmepcnmn. BnoxeHHble v NorpyXeHHble MHOroobpasus. MpumMepsbl BIOXEHHbLIX U NOFPYXEHHbIX
AncpdoepeHLMpyeMbIX NoAMHOroobpasuii.

Tema 14. KacatenbHoe u KokacarenbHoe npocTpaHcTia. OudochepeHuman mopcmama MHOroobpasui.

KacartenbHoe 1 kokacaTenbHOe NPOCTpaHCTBa B Touke audpdoepeHumpyemMoro MHoroobpasus. HatypanbHble 6asuc u
kobasuc. OudpdbepeHumansl MOpdraMoB o depeHLmMpyeMbix MHOroobpasuii. HaxoxaeHme KoopanHaTHbIX
npeacTasneHnii MopcpraMoB OndodepeHUMpyeMbIX MHOroo6pasunii B COOTBETCTBYHOWMX OKPECTHOCTSIX 1 YCTAHOBNEHME
X CBOWCTB.

Tema 15. BekTopHOe none Ha aucpdrepeHLUpyeMoM MHoroobpasun. Cko6ka BeKTopHbIX nonei. Morok
BEKTOPHOro rnons.

CBoiicTBa BEKTOPHbLIX NONel Ha andochepeHunpyeMomM MHOroobpaaun. Mankoe BEKTOPHOE Mone kak onepaTop
andopepeHLpoBaHnS.

Ckobka rnafkux BEKTOPHbIX Nonei. TEH30pHOe None Ha MHOroobpasnu, ero KOOPAMHATE OTHOCUTENBHO KapThl.
MNMoBeneHWe TEH30PHBIX NoMei Npu oTobpaxeHun oudtepeHLMpyeMbix MHOroobpaswii. NMoTok rnagkoro BEKTOPHOro
nons.

Tema 16. TeH30pHOE NMone Ha MHoroobpasuu. MoeepeHNe TEH3OPHbIX NONEN NPU 0TOOPaXXeHMN MHOroobpasui.
BHelwuHue cpopmbl Ha audodoepeHLMpyeMoM MHOroobpasuu.

Onepauun Hag TEH30PHbIMK NONSAMW U X KOOPAMHATAMW: CNOXEHWE, YMHOXEHNE Ha GOYHKLMIO, TEH30pHOe
npovaseneHne, ceeptka. CBOMCTBA BHEWHUX (POPM Ha AncpdpepeHUpyeMomM MHoroobpasun. BeluncneHve koopamHat
KOCOCVMMETPUYHbIX TEH30PbIX NONEN HA AUMEPEHLMPYEMOM MHOrO0BPa31N OTHOCUTENBHO KapTbl U BHELWHMX
andopepeHLanoB OT HUX.

Tema 17. JInHenHasa cBA3HOCTb Ha MHOroo6pasun. KoBapnaHTHasi NPOM3BOLHasA.

CBoWicTBa NMHENHOW CBA3HOCTM HA AMPIEPEHLMPYEMOM MHOFO06pa3NM 1 3aKOH NPeobpa30BaAHUS KOMIOHEHT
NIVHEVHOW CBA3HOCTW NPW 3ameHe KapTbl. HaxoxaeHve KoBapmaHTHbIX MPOU3BOAHbIX MankMX TEH30PHbIX Nonel pasHbiX
BaneHTHocTel. [MapannenbHoe nepeHeceHne rmaakux BEKTOPHbIX Noner BAOMb KYCOYHO-rNaakmx nyTen Ha
ANPhePEHLIMPYEMOM MHOro0bpa3nm.

Tema 18. TeH30p Kpy4eHUst U TEH30pP KPMBU3HBI NpocTpaHcTBa adoPMHHOM CBA3HOCTU. PUMaHOBO 1
nceBOoOpPUMaHOBO MHOroo6paane. PUMaHOB TeH30p KpuBU3HbL. CKansipHas U CeKLMOHHas KPUBU3HbI.

CBoiicTBa TEH30PA KPYYEHNS 1 TEH30PA KPVBU3HBI MPOCTPAHCTBA adpPnHHON CBA3HOCTW. Anrebpanyeckoe u
andochepeHumanbHoe Toxaectsa buarku. TeHzop Puyuun. PrmMaHoBO 1 NceBoOprMaHoBO MHOroobpasue.
"eomMeTpryecKkuin CMbICN TEH30pa KPUBU3HbI. PUMaHOB TEH30p KpmBM3Hbl. CkansipHas KprBmM3Ha 1 rayccosa KPUBU3HbI.
CeKLMNOHHbIE KPMBU3HBI.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUINInHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNoCcpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasosaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHN"

YcTaB chenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

Nekuwnm Wanykosa B.H. no andbdepeHumnanbHOn reoMeTpmm 1 0OCHOBaM TEH30PHOro aHanu-3a -
http://ksu.ru/f5/index.php?id=7&num=2.

MakeT MatemaTnyeckux BblumcneHnii Matematica - http://www.wolfram.com/
MakeT matemaTmyeckux ebldncneHmin Maxima - http://maxima.sourceforge.net/

6. POHA, OLLEHOUHbIX cpencTts no gpucuvninHe (MOAyHlO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

MapaTtenbckas cuctema LaTeX - http:/miktex.org/

Nekuwnm Wanykosa B.H. no andbdepeHumnanbHOn reoMeTpmm 1 0CHOBaM TEH30PHOro aHanu-3a -
http://ksu.ru/f5/index.php?id=7&num=2.

MakeT matematumyeckux BblanucneHnin Matematica - http://www.wolfram.com/
MakeT matemaTnyeckux Bolumcnennii Matlab - http://www.mathworks.com/products/matlab/
MakeT MmatemaTnyeckux BblumcneHnii Maxima - http://maxima.sourceforge.net/

9. MeTtoauyeckue ykasaHusi Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumn B Xxone NeKUMOHHbIX 3aHSTWI BECTU KOHCMNEKTUPOBaHWeE yyebHoro matepuana. Obpalwats BHUMaHME
Ha KaTeropuu, OPMyNVPOBKY, pacKpblBatolme cogepxaHne Tex Unn UHbIX SBNeHUn U NpoLIecCcos,
Hay4Hble BbIBOAbI U NpakTUyeckne pekomeHnaumn. JopabaTbiBath CBOW KOHCMEKT NEKLUW, Aenas B
HEM COOTBETCTBYIOLME 3arnncKn U3 nuTepaTypbl, PEKOMEH0BaHHOM npenonasarenem 1
NpeLyCMOTPEHHOM y4ebHO NporpamMmmor.

npakTuyeckme | B xofe noAroToBku K CEMUHAPaM U3y4YmTb OCHOBHYIO NUTEPATypy, 03HAKOMUTLCS C AOMOMHUTENBHOM

3aHATUS nMTEPaTypPOiA, HOBLIMM MyBAMKALMAMY B NEPUOANYECKMX M3OAHUSX: XypHanax. 3aaaBartb
npenoaaBaTento YTOYHSIOIWME BONPOCHI C LENbIO YSCHEHUS TEOPETUYECKUX NMONOXEHWA 1
ONTUMarbHbIX CMOCOO0B PELIEHNS Pa3NNYHbIX TUMOB 3aaady. [pu 3TOM yyecTb pekoMeHLaumm
npenonasartens u TpeboBaHns y4ebHON NporpamMei.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | CBOEBpPEMEHHOE 1 Ka4E€CTBEHHOE BbIMOIHEHNE CaMOCTOATENbHOM paboThl 6a3upyeTcs Ha
TenbHasi COONI0AEHNN HACTOSIMX PEKOMEH AL U N3YYeHU PEKOMEHO0BaHHOM nuTepatypbl. CTyoeHT
paboTa MOXET LOMOMHUTL CIUCOK UCMONb30BaHHOM NMTepaTypbl COBPEMEHHbBIMU UCTOYHMUKAMU, HE
NpPeLCTaBNEeHHbIMU B CNNCKE PEKOMEHLOBaHHOW NTepaTypbl, U B AanbHEWeM NCNonb30BaThb
co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHble MaTepuansl NP HanNMCaHUK KYPCOBbIX U AWUMIOMHbIX paborT.

aK3ameH OcBoUTb TEOPETUYECKMIA MATEpPUan No BCeM TemaM. [1ns aTOro Bbly4nTb BCE ONPEAENEHNS OCHOBHbIX
MOHSATUIA 1 BCE OCHOBHbIE (POPMYIbl, C(DOPMYIMPOBKM TEOPEM, 3aTEM MOHSATb MOEN NOKA3ATENLCTB
TEOPEM U Bbly4nTb 3TV [0KA3ATENLCTBA.

MoBTOPWTL MOEN N METOABI PEWEHUS BCEX CTAHAAPTHBIX 33434 MO BCEM TEMAM.

Bbibpatb cnoxHble 3a8ayv 1 PeWnTb KX.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNIVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHVst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIeKkToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBO BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYLUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbBIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUmMK, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeOGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeieHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHNHIOB, OPraHM3aLmy KONNEKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKUTENBHOCTU caaqm 0byyatolMMcst MHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMTENBHOCTU MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNM 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
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Mporpamma aucumnavubl "dudpdpepeHumnanpHas reometpus n tononorus™; 01.03.03 "MexaHuka n matematnyeckoe mogenvposaHue”.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpebosaHnaMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuo 01.03.03
"MexaHnka n mateMaTnyeckoe MoaenMpoBaHue” n npodunio Noarotoskn "MexaHvnka n matemaTmyeckoe
MoJLenvpoBaHue".
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Mporpamma aucumnavubl "dudpdpepeHumnanpHas reometpus n tononorus™; 01.03.03 "MexaHuka n matematnyeckoe mogenvposaHue”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.16 AugpbgbepeHunanbHasi reoOMeTpus 1 Torosorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne

Mpodpunb NoaroToBkM: MexaHvka u MaTeMaTM4eckoe MOAENMPOBaHNE
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Kysosnes, B.l1. Kypc reometpuu: anemMeHTbl TONONOrUn, audodepeHumanbHas reoMeTpusi, OCHOBaHNS reoMeTpum :
yuebHuk / B.IM. Kysoenes, H.I". Monaeea. - Mocksa: DU3MATJINT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT:
9NEKTPOHHBIV // DnekTpoHHO-BnbnnoTedHas cuctema 'fanb': [cant]. - URL: https://e.lanbook.com/book/59618

2. MaHbxeHckuid, B.W. BeeneHve B onddepeHumanbHyo reoMeTputo : yiebHoe nocobue / B.A. MaHbxeHckuiA. - 2-e
n3ga., ucnp. - Caxkt-Metepbypr: NlaHb, 2015. - 240 c. - ISBN 978-5-8114-1979-1.- TekCT: 3NeKTPOHHbIN//
OnekTpoHHO-bubnnoTeyHas cuctema Nawb': [caitT]. - URL: https://e.lanbook.com/book/67459

3. Mpumakos, M. A. FeomeTpus u Tononorus [OnekTpoHHbIl pecypc]: yuebHoe nocobuwe / . A. MNMpumakos, P. 4.
XamungynnuH. - 2-e nsg., nepepab. n gon. - M.: M®IA, 2011. - 272 c. (YHuBepcutetckas cepus). - ISBN
978-5-902597-13-1. - TekcT: anekTpoHHbIi. - URL: http://znanium.com/catalog/product/451172

JdononHutenbHaa nuteparypa:

1. WepcTHes A. H. KoHcnekT nekuuii no MateMatnyeckomy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes. -
N3a. 5-e. - OnekTpoHHble paHHble (1 doarin: 2,66 M6). - (KasaHb: KazaHckuii rocynapcTBeHHblli yHuBepeuTeT, 2009) . -
3arn. ¢ akpaHa. - Pexum goctyna: oTKpbITbIiA. - TEKCT: 3neKTpoHHbIN. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

2. l'ymepos, P. H. SnemeHTbl 0bweit Tononorumn [TekcT: anekTpoHHbI pecypc] : y4ebHoe nocobue / P. H. MN'ymepos. -
KasaHb: N3a-Bo KI'Y, 2007. - 90 c. - TekcT: anekTpoHHbIN. - URL:
http:/libweb.kpfu.ru/ebooks/05-IMM/05_33_2007_000029.pdf

3. MognpaH, B.E. SnemeHTbl TONONOrnn: yuebHoe nocobve / B.E. MogpaH. - 2-e nsg. - CaHkt-MNeTtepbypr: NlaHb, 2008. -
192 c. - ISBN 978-5-8114-0763-7.- TeKCT: 9NeKTPOHHbIA// DnekTpoHHO-6mbnmoTteyHas cuctema Naub': [caiT]. - URL:
https://e.lanbook.com/book/315
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Mporpamma aucumnavubl "dudpdpepeHumnanpHas reometpus n tononorus™; 01.03.03 "MexaHuka n matematnyeckoe mogenvposaHue”.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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