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Mporpamma ancumnnuubl "dudpdpepeHumnanbHas reometpus n tononorus”; 01.03.01 "Martemartunka".

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
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Mporpamma ancumnnuubl "dudpdpepeHumnanbHas reometpus n tononorus”; 01.03.01 "Martemartunka".

Mporpammy nmcuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (npodpeccop) Wypbirnd B.B. (Kagenpa reometpuu,
oTneneHvne maremartumku), vadim.shurygin ; Cocos EBreHumin Hukonaesuu

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH pelwatb akTyanbHble 1 BaXHble 3aAa4v pyHAaMEHTanbHOR 1 NpUKnanHoi
MaremaTku

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (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 3anayn TeopeTn4ecKoro xapakrepa B anudepeHumnanbHon reoMeTpumn 1 Tononornu.

JonxeH Bnanetb:

mMareMmaTuyecknM annaparoMm augopepeHumansHOn reoMeTpum 1 TononorMm, MeTogamMn peweHns 3anad u
[0oKasatenbCcTea YyTBEPXOEHWI B 3TON obnactu. MNoHMMaTb naeun, Lenv u aagayu npenmerta, ero CesA3b C APYyrmmmn
mareMatnyecknumMm gucumnnmHamm

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FOTOBHOCTb:

NMPUMEHSATb Uaen U MeTolbl AngchepeHLnanbHOR reoMeTpUn U TOMOJIOrMKU, OPUEHTUPOBATLCS B CTPYKTYpe
OnNdhepeHLManbHON reoMeTpr 1 TOMONor K.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtoYeHa B pasgen "B1.B.05 OucunnavHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHoi nporpammel 01.03.01 "Matematuka (MaTematuka B LMGIPOBOV 3KOHOMUKE)" 1 OTHOCUTCS K
BapuaTuBHON 4acTu.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTABASIET 7 3a4eTHbIX(ble) eanHuL(bl) Ha 252 yaca(oB).

KoHTakTHas paboTa - 146 4aca(oB), B TOM Yyucne nekumm - 72 4aca(oB), NpakTudeckme 3aHatus - 72 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW PaboThl - 2 Yaca(os).

CamocTositenbHas paboTta - 70 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 CeMeCTpe.

4. CopepxaHue auMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (paspenam) ¢ ykadaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

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

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl AUCLUMINHDI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 1. BektopHas coyHKUNS, eé
YacCTHble NPOn3BOAHbIE U
1. andochepeHuman. Matpuua Skobw. 3 4 4 0 3
CneuuanbHble BEKTOPHbIE CDYHKLNK.
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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 EaTypaanbm napamerp. 3 4 4 0 4
acaTenbHas npamas. Penep ®peHe,
KpUBU3HA U KpydYeHune
NPOCTPaHCTBEHHbIX KPUBbIX.

Tema 3. ®opmynbl DpeHe.
HatypanbHoe ypaBHeHWe KpUBOIA.
["eoMeTpuyeckunii 1 MexaHNYeCKuin
3 [CMbICN KPUBM3HbI 1 KPY4EHMS. 3 4 4 0 4
" |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 4 4 0 4
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 4 4 0 4
YPaBHEHUS NOBEPXHOCTH.
KoagpdbuuneHTsl ceazHocTn. Bropas
KBagpaTtnyHas goopma NoBEPXHOCTU.

Tema 6. [NaBHble KPUBU3HbI U
6. [1@BHble HANpaBneHns NOBEPXHOCTY. 3 4 4 0 4

" [MonHag n cpenHas KPUBM3HbI
MOBEPXHOCTM.

Tema 7. HopmanbHas KpunsusHa
NMOBEPXHOCTWN B OAHHON TOYKE, B
7. [naHHOM HarnpasneHuun. Teopema 3 4 4 0 4
Onnepa. CTpoeHne NOBEPXHOCTU B
OKPECTHOCTU PEryNAPHON TOYKM.

Tema 8. [eopesnyeckas KpususHa
8 KPU1BOVA Ha MOBEPXHOCTM, r€0AE3VKN. 3 4 4 0 4

" |FoBEpPXHOCTN MOCTOSHHOWM MOMHOM
KPVBU3HbI.

Tema 9. MeTtpuyeckoe n
Tornonornyeckoe npocTpaHcTea. basa

9. 3 4 4 0 4
1 npenbdasa Tononorun. JlokanoHas

6asa.

Tema 10. HenpepbiBHOE
oTobpaxkeHne TOMoNorn4ecKmnx
10.|npocTtpaHcTs. [oMeoMopHbIe 4 4 4 0 4
TOMONOrMyeckne NPoCTPaHCTaa.
AKCVOMbI OTAENUMOCTN.

Tema 11. CBa3HOE U NNHENHO
CBSA3Hble TOMNONOrnyeckKoe
11.[npocTtpaHcTBO. KOMNOHEHTHI 4 4 4 0 4
CBA3HOCTU. KOMNakTHble
TOMONOrnyeckmne NPoCTpaHcTea.
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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. 4 4 4 0 4
MoHsTMe MHoroobpasusi.

Tema 13. Mopdhuambl MHOFoo6pasuii.
MoaomHoroobpasve MHoroobpasus.

13.|MMmepcum n cybmepcun. BnoxeHHble 4 4 4 0 4
1 Norpy>XeHHble MHoroobpasus.

Tema 14. KacarenbHoe u

14 |KOKacaTenbHoe NpocTpaHcTsa. 4 4 4 0
‘[AndbdbepeHumnan mopduama

MHoroobpasui.

Tema 15. BektopHoe none Ha

15 IngochepeHLpyeMoM MHOroobpasuu. 4 4 4 0 4
"|Cxobka BekTOpHbIX Noneit. MoTok

BEKTOPHOrO nonsl.

Tema 16. TeH3opHOe none Ha
MHoroobpasun. NoeeaeHne
16.|TEH30PHBIX nonei npu otobpaxeHum 4 4 4 0
‘|MHoroo6pasuii. BHewHwe dpopmbl Ha
ondpdoepeHUmpyemMoM MHoOroobpasuu.

Tema 17. JlnHeliHas CBA3HOCTb Ha
17.|MHoroobpasunun. KosapnaHTtHas 4 4 4 0 4
npon3BoaHas.

Tema 18. TeH30p KpyHeHUs u TeH30p
KPWBU3HbI NpOCTpaHcTBa adpdPUHHOM
CBs3HOCTW. PrMaHoBo 1
18.|nceBnopuMaHoBo MHoroobpasue. 4 4 4 0 3
PvMaHoB TeH30p KPUBU3HbI.
CkanspHas 1 cekUmMoHHas KpUBU3HbI.

Ntoro 72 72 0 70

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BekTopHas dpyHKUMSA, € YyacTHble NnpousBogHbie U audcpepeHuman. Marpuua Slkobu. CneumanbHblie
BEKTOpPHbIe (PYHKLIMK.

OnpeneneHns BEKTOPHOW PyHKLIUM CKaNsIpHOro apryMeHTa, eé Nnpoun3BoaHomn 1 andpdpepeHumana. CBoincTBa BEKTOPHON
PYHKLIMM CKaNsiPHOTO aprymMeHTa, eé Npou3BoaHoOM U gudpdgpepeHumana.

Teopembl 0 BEKTOPHbIX YHKLMAX MOCTOSHHOW A/IMHbI, NMOCTOSAHHOrO HaNpaBneHns u napannenbHon NOCTOSAHHOM
nnockoctn. CBoOWCTBa BEKTOPHBIX (PYHKLMIA NOCTOSAHHOM ONUHBI, MOCTOSIHHOIO HanpasneHus 1 napannenbHble
MOCTOSIHHOWM MNIOCKOCTH.

Tewma 2. MNapameTpusoBaHHasi KpuBasi, HesiBHO 3apaHHaa Kpusas. HatypanbHbin napametp. KacarenbHas npsimas.
Penep ®peHe, KpMBU3HA U KpyYeHUE MPOCTPAHCTBEHHbIX KPUBBIX.

Kpugble. MNpocTas ayra kpyBoii, NapaMeTpu3oBaHHAs KpUBasi, Mnockas Kpyeas, Kpyreas 3a0aHHas HESIBHO.
HatypanbHblii napamMeTp napameTpru3oBaHHON KprBOWA. MoCTpoeHWe KprBbIX HA KOMbIOTEPE. [pOCTPaHCTBEHHbIE
KpvBble. Penep ®peHe, KpYBM3HA M KPyHEHWE NPOCTPAHCTBEHHBIX KPMBbIX. 330241 Ha BbIYUCIEHWNE KPUBU3HDI 1
Kpy4eHus.

Tema 3. Popmynbl PpeHe. HatypanbHoe ypaBHeHMe KpUBOMW. feoMeTpUYECKUA 1 MeXaHN4YeCKUn CMbICH
KPUBU3HbBI U KpyyeHus. OrnbaroLiaa ogHonapaMmeTpuyeckoro ceMencTea NocKUx KpuBbiX. OBOMIOTa NIOCKOM
Kpueou. Conpukacatowiasica ccpepa KpuBon.

®dopmynbl dpeHe. HaTypanbHoe ypaBHeHMEe NAOCKON NapamMeTpu3oBaHHOM KPUBOM N HaTypanbHble ypaBHEHUS
NPOCTPaHCTBEHHOW NapaMeTpru30BaHHOM KpUBOW. [1oCTpoeHne conpoBoXaatoWwero TpexrpaHHka KpMBom Ha
KoMnblOTEpPE.

Orubatolwas ogHoONapaMeTPUIECKOro CEMERCTBA NNOCKMX KPUBbIX. DBONOTA MNOCKOM KprBOW. KacaHue KpuBbIX.
Conpukacarouwascs cgepa KpUBoW.
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Tema 4. NMapameTpusoBaHHasi MOBEPXHOCTb, NOBEPXHOCTb, 3afaHHas HEABHO, ypaBHEHUS KacaTeflbHOM
NMOCKOCTU U HOpManu. TeH30pbl B BEKTOPHOM npocTpaHcTBe. KoopanHaTtbl TeH30pa. Anre6paw-|ecme
onepauuu Hag TeH30paMu, BHeLlHee npousseaeHue. TeH30pHbIe NONAS Ha MOBEPXHOCTMU.

MoBepxHocTU. MpoCcTON Kycok MOBEPXHOCTM, NapaMeTprn3oBaHHasi NOBEPXHOCTb, MOBEPXHOCTb, 3aaHHas HESIBHO,
ypaBHeHWsi KacaTenbHOM NNOCKOCTW 1 HopManu. TeH30pbl B BEKTOPHOM npocTpaHcTee. KoopanHaTtel TeH3opa.
Anrebpanyeckre onepauuy Hag TeH30paMu, BHEWHEE NPou3BeaeHne. TEH30PHbBIE MO HA MOBEPXHOCTUW. BHelwHue
(POPMbI Ha BEKTOPHOM MPOCTPAHCTBE.

Tema 5. MeTpnyeckumn TeH30p. BblumcneHne ANuH oyr KPUBLIX, YIIIOB MeXOY KPUBbIMUA U MoL,afgen KyCKoB
noBepxHocTu. [lepnBaunoHHble ypaBHeHUS nosepxHocTU. KoadpcpunumeHTbl cBA3HOCTU. BTOpas kBagpaTtuyHas
coopma NOBEPXHOCTHU.

MeTpI/ILIeCKI/II7| TEeH30p M ero koopanHartbl. rlpVIMeHeHI/Ie MEeTPUNYECKOro TeH3opa ang sbl4ncneHnsa ojinH oyr Kpusblix,
yrnoe Mexany KpmebiMn 1 nnowanemn KYCKOB NMOBEPXHOCTN. ,ﬂ,epI/IBaLI,I/IOHHbIe ypaBHEHNA NOBEPXHOCTHN. KOS(*)(*)I/ILlI/IeHTbI
CBA3HOCTMW. BTOpaSI KBagpartunyHasa dpopma noBepxHOCTU. OT06pa)KeHI/IFI N n3omMeTpuns I'IOBGpXHOCTGVI. HanoxunmocTb
OBYyX I'IOBGpXHOCTQVI N nNoHATHne BHyTpeHHeI7I reomMeTpun noBepxHOCTH.

Tema 6. MnaBHbIe KPMBU3HbI N MaBHble Hanpas/ieHUs NOBEepPXHOCTU. MonHasa n CcpenHssA KpUBN3HbI MOBEPXHOCTU.

BbluncneHne koagocprumeHToB onepartopa BeitHrapteHa (qpopMbl). naBHble KPUBM3HBI U TNaBHbIE HAaNpPaBNeHUs
rnamkovi napaMeTpU30BaHHOW NMOBEPXHOCTHU, NX HAXOXAEHME.

BbluncneHve NofHoM 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 Bunepa.
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 HaxoxaneHuns HOpMaJ'IbHOI7I KPUBWU3HbI. CTpoeHI/Ie rnagkom napameTpmsoBaHHoM
NOBEPXHOCTN B OKPECTHOCTU perynﬂpHoM TOYKW. BbluncneHne KPpUBU3H MIOCKUNX HOPMabHbIX ceyeHun NOBEPXHOCTW.

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

BbluncneHve reonesnyeckoin KpUBM3HbI KPUBOI Ha rnaakol napaMeTpu3oBaHHoi nosepxHocT. CBoMCTBa
reofean4yeckrx KpUBbIX 1 X HAXOXAEHNE Ha NOBEPXHOCTSX BpalleHUs. [oBepXHOCTY NOCTOSIHHOW MNOMHOW KPUBW3HBI,
NX BHYTPEHHSS reoMeTpus. Pa3BepTbiBarolmecs MOBepXHOCTW 1 UX cBoicTBa. [ceBaocdpepa v ee CBA3b C reoMeTpurel
JlobauyeBckoro.

Tema 9. MeTpuueckoe u Tononorvyeckoe npoctpaHcTea. baza u npen6asa rononorun. JlokanbHas 6a3a.

AKCUOMbI METPUYECKOrO 1 TOMONOMMYECKOro MPOCTPaHCTB. BHYTpeHHWE, NpefenbHble Y rPaHnYyHbIE TOYKN MHOXECTB.
TOYKM NPUKOCHOBEHUSI.

CBoilcTBa BHYTPEHHOCTH, 3aMbIKaHWs U rpaHULIbl MHOXECTBa B TOMONOrMY4eckoM npocTpaHcTee. OTKPbITbIE 1 3aMKHYThIe
wapbl. JuameTp MHoxXecTBa. OrpaHuyeHHble MHOXeCTBa. basa v npenbasa Tononoruu. JlokanbHas 6asa.

Tema 10. HenpepbiBHOE 0TO6paXxeHne TONoNOrMYeckmux NPoCcTpaHCTB. FoMeoMopdpHbIe ToMoNorMyeckme
npocTpaHcTBa. AKCUOMbI OTAE/IUMOCTH.

CBoiicTBa HEMPEPBLIBHBIX OTOBPAXEHNI TOMONOMMYECKMX U METPUYECKIMX NPOCTPaHCTB. KoMNo3uumsi HenpepbiBHbIX
0TO6paxeHuii TONONOrMYECKMX NPOCTPAHCTB. [[OMEOMOPHM3M TOMONOrMYECKMX NMPOCTPAHCTB. AKCUOMbI OTAENMMOCTH.
LocTuxumoe, oTAENNMOE, perynspHoe U HopManbHOE TOMONOrMYECKMe NPocTpaHcTBa. HopManbHOCTb METPUYECKOTO
NMpPOCTPaHCTEa.

Tema 11. CBSI3HOE U NUHENHO CBA3HbIE TOMONOrMYyecKkoe MPOCTPAaHCTBO. KomnoHeHTbl cBsi3HOCTU. KOMMakKTHbIE
Tononornyeckune npocTtpaHcTBa.

CBolicTBa CBSA3HbBIX U NIMHEIAHO CBSA3HbIX TOMONOrMYeCKnX NPOCTPAHCTB. KOMMOHEHTbLI CBA3HOCTU U NIMHEHOA CBA3HOCTU.
CB$13HblE N NIMHENHO CBSA3HbI MHOXECTBA B TOMOIOrMYECKOM NPOCTPaHCTBE. KoMnakTHble Tononornyeckme
NPOCTPaHCTBA N MHOXeECTBa. KoMnakTHble MHOXEeCTBa B B CTaHOAPTHOM apudoMeTMYEeCKOM NMPOCTPaHCTBE. Tononorus
npon3eeneHnd Tononorn4eCckmnx NpoCcTpaHCTB. TeopeMa TwuxoHoBa.

Tema 12. I'IapaKomnaKTHoe Tononornyeckoe NpoCcTpaHCTBO. MoHsATHe MHOI'OO6pa3|/I9|.

CBoiicTBa NapakoMMNakTHbIX TOMONOrMYeCKMX NPOCTPaHCTB. PasbrieHne eanHMLbl TOMONOMMYECKOro NPOCTPaHCTBA.
Mepeas n BTOpas akcnombl cyeTHocTM. CenapabenbHOCTb TOMONOMMYECKoro npocTpaHcTea. OnpeneneHus
TOMONOrMYECKOro 1 AudpdpepeHumpyeMoro MHoroobpasuii. Mprmepsbl andgdpepeHumpyeMbix MHoroobpasuii. 3agaqn Ha
BBELEHUE CTPYKTYpPbl MHOroobpasusi.

Tema 13. Mopdpu3ambl MHOroo6pasuit. logmHoroo6pasve MHOroobpasusa. immepcum u cybmepcumn. BnoxeHHble
M NorpyXeHHble MHOroo6pasus.

CaoiicTBa MOPCH3MOB U AnchcheoMophr3mMoB AndodepeHUMpPyEMbIX MHOroobpaauii. OTKpbITbie NOAMHOroo6pasus.
PaHr mopcomama. MoamMHoroobpasne MHoroobpasus. 3apaHue audbgepeHLMpyeMoro MHoroobpasns ypaBHEHUSIMU.
Nmmepcun u cybmepcnmn. BnoxeHHble U NorpyXeHHble MHOroobpasus. MpumMepsbl BIOXEHHbIX U MOFPYXEHHbIX
AncpdoepeHLMpyeMbIx NoAMHOroobpasuii.

Tema 14. KacatenbHoe u KokacarenbHoe npocTpaHcTBa. OudochepeHuman mopcmama MHOroob6pasui.

am PAEKTPOHHBH
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KacartenbHoe 1 kokacaTenbHOe NPOCTpaHCTBa B Touke andpdpepeHumpyemMoro MHoroobpasus. HatypanbHble 6asnc u
kobasauc. OudpdbepeHumansl MOpdraMoB ancdepeHLmMpyeMbix MHOroobpasuii. HaxoxaeHne KoopanHaTHbIX
npencTasneHnii MopcpraMoB OndodepeHUnpyeMblX MHOroobpasaunii B COOTBETCTBYHOWMX OKPECTHOCTSIX 1 YCTAHOBNEHMEe
X CBOWCTB.

Tema 15. BekTOopHOe none Ha aucpdrepeHLUpyeMom MHoroobpasun. CKko6ka BeKTopHbIX nonei. Morok
BEKTOPHOro rnons.

CBoiicTBa BEKTOPHbLIX NONEl Ha andochepeHUnpyeMoM MHOroobpaaun. Mankoe BEKTOPHOE Mone Kak onepaTop
andopepeHLpoBaHuS.

Ckobka rnafikux BEKTOPHbIX Nonei. TEH30pHOe None Ha MHOroobpasnu, ero KOOPAMHAaTL OTHOCUTENBHO KapThl.
MNMoBeneHWe TEH30PHBIX NoMei Npu oTobpaxeHun audcepeHLMpyeMbix MHOroobpasmii. NMoTok rnankoro BEKTOPHOro
nons.

Tema 16. TeH30pHOE None Ha MHOoroobpasuu. MoeepeHne TEH3OPHbIX NONEN NPU 0TOOPaXeHM MHOroobpasui.
BHelwuHue cpopmbl Ha audpdoepeHLMpyeMoM MHOroobpasuu.

Onepauun Hag TeH30PHbIMM NONSAMM N X KOOPAMHATAMU: CNOXEHWE, YMHOXEHNE Ha (DYHKLIMIO, TEH30PHOE
npovsseneHne, ceeptka. CBOMCTBA BHEWHUX (POPM Ha AncpdpepeHUpyeMomM MHoroobpasun. BeluncneHve koopamHat
KOCOCVMMETPUYHbIX TEH30PbIX NONEeN Ha AUEPEHLUPYEMOM MHOrO0BPA3NN OTHOCUTENBHO KapThl Y BHEWHMUX
andopepeHLanoB OT HUX.

Tema 17. J/IuHetHas CBA3HOCTb Ha MHOroobpa3uun. KosapuaHTHasi NpoM3BOgHasA.

CBoWicTBa NMHENHOW CBA3HOCTM HA AMPIEPEHLMPYEMOM MHOFO06Pa3NM 1 3aKOH NPeobpa30BaHUS KOMIOHEHT
NIVHEVHOW CBSA3HOCTW NPW 3amMeHe KapTbl. HaxoxaeHne KoBapmaHTHbIX MPOU3BOAHbIX MaakMX TEH30PHbIX Nonel pasHbiX
BaneHTHocTel. [MapannenbHoe nepeHeceHne rmagkux BEKTOPHbIX Noner BAOMb KYCOYHO-rNaakmx nyTen Ha
ANdOhepeHLMPYEMOM MHOro0bpa3nm.

Tema 18. TeH30p Kpy4yeHUst N TEH30pP KPMBU3HbI NpocTpaHcTBa adoPMHHOM CBA3HOCTU. PUMaHOBO 1
nceBOoOpUMaHOBO MHOroo6pa3sue. PUMaHOB TeH30p KpuBU3HbL. CKansipHas U CeKLMOHHAas KPUBU3HbI.

CBoiicTBa TEH30PA KPYYEHNS N TEH30PA KPVBU3HBI NPOCTPAHCTBA adpPUHHON CBA3HOCTW. Anrebpanyeckoe u
andchepeHumanbHoe Toxaectsa buarku. TeHzop Puyuun. PrmMaHoBO 1 NceBooOprMaHoBO MHOroobpasue.
"eomMeTpryecKuin CMbICN TEH30pa KPUBU3HbI. PUMaHOB TEH30p KpuBM3Hbl. CkansipHas KprBmM3Ha 1 rayccosa KPYBU3HbI.
CeKLMNOHHbIE KPMBU3HBI.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota 0by4arolLyxcs BoIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YnuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKOM NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 ocyLecTBAEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeneHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

KoHcnekT nekumin no matematmnyeckoMy aHanunsy. Miaaanue naroe./A.H.lepcTHes.-KasaHb: KI'Y, 2009. -374c. -
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

Nexuuu Wanykosa B.H. no anddepeHumnansHom reoMeTpum 1 0CHOBaM TEH30PHOMo aHanmsa -
http://ksu.ru/f5/index.php?id=7&num=2.

Maket matematmyeckux ebldncneHmin Maxima - http://maxima.sourceforge.net/

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

MapaTtenbckas cuctema LaTeX - hitp:/miktex.org/

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

MakeT matematmyeckux BolumcneHnin Matematica - http://www.wolfram.com/
MakeT matemaTnyeckux BolumcneHnii Matlab - http://www.mathworks.com/products/matlab/
MakeT matematumyeckux BolumcneHunn Maxima - http://maxima.sourceforge.net/

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

nekumu B Xxone NeKUMOHHbIX 3aHSTUI BECTU KOHCMNEKTUPOBaHWeE y4ebHoro matepuana. Obpalats BHUMaHME
Ha Kkateropuu, oopMynMpPoBKX, packpblBatolme CoaepXaHne Tex Un NHbIX SBAEHWUA 1 NPOLLEeCcCoB,
Hay4Hble BbIBOAbI U NpaKTUyeckne pekomeHtaumn. JopabaTbiBath CBOW KOHCNEKT NEKLUW, Aenas B
HEeM COOTBETCTBYIOWME 3anncu N3 nntTepaTypbl, PEKOMEHA0BAHHON NpenoaasaTenem n
npenycMOTPEeHHOM y4ebHO NporpamMmMoil.

npakTuyeckme | B xone noaroToBkuU K NPakTUYECKMM 3aHATUSIM M3YUYUTb OCHOBHYIO NMTEpaTypy, 03HAKOMUTLCS C
3aHATUSA LLOMONHNTENBHOW NMTEPaTypoii, HOBBIMU MybnMKaLMsMy B NEPUOANYECKUX N3AAHUSX: XypHanax.
3afaBatb NpenoaaBatento YTOYHSIOWME BONPOCHI C LIENbIO YSCHEHNSI TEOPETUYECKUX NMONOXEHWA 1
ONTUMarbHbIX CMOCOO0B PELIEHNS Pa3NNYHbIX TUMOB 3aaady. [pu 3TOM yyecTb pekoMeHLaumm

npenogasatenst u TpeboBaHWs y4ebHON NporpamMel.

camocTos- | CBOEBPEMEHHOE 1 KAYECTBEHHOE BbIMOMHEHNE CaMOCTOATENbHON paboThl 6a3upyeTcs Ha
TenbHas COONI0AEHNN HACTOSWMX PEKOMEH AL U N3YYEHUN PEKOMEHOOBAHHOM nuTepatypbl. CTyneHT
pabota MOXET LOMOMHNUTL CAUCOK NCMNONb30BaHHON NUTEPATYPbl COBPEMEHHbBIMU UCTOYHMUKAMU, HE
NpPeLCTaBNEHHBIMU B CNNCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAWEM NCNONb30BaTb
cOOCTBEHHbIE MOArOTOBMEHHbIE Y4ebHbIE MaTEPUanbl MPY HANUCaHUW KYPCOBBIX U AWMAOMHBIX PaborT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3a4ver OcBountb TeOpeTMLIeCKMIZ mMaTtepunan no eCeM TemMam. Insa atoro Bbly4Tb BCe onpenesieHnsa OCHOBHbIX
NMOHSATUNIA N BCE OCHOBHbIE popMynbl, POPMYNUPOBKU TEOPEM, 3aTEM NMOHATb UOEN [oKa3aTenbCTB
TeopeM 1 Bbly4nUTb 3TN OOKa3aTenbCTBa.

|_|OBTOpI/ITb noen n MetTonbl peweHnda BCcex CtaHaapTHbIX 3anady rno BCeM TeMaM.

Bbl6paTb CNOXHble 3a0a4n N pewnTb nUX.

aK3aMmeH OcBoUTb TEOPETUYECKMIA MATEPUan no BCeM Temam. [1ns aTOro Bbly4nTb BCE ONPEAENEeHNS OCHOBHbIX
MOHSATUIA 1 BCE OCHOBHbIE (POPMYIbl, C(DOPMYIMPOBKM TEOPEM, 3aTEM MOHSATb MOEN NOKA3ATENLCTB
TEOPEM U Bbly4nTb 3TV [0KA3ATENLCTBA.

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

Bbibpatb cnoxHble 3a8ayv 1 PeWnTb KX.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHMN 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst 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 aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonasateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v NpuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy Cc
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM 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 UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHAaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOTMIA ANs Nepefayn UHGOPMaLUmMn, OpraHn3aumumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI s NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeEeHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLummn OopM TEKYLLErO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU caaqm 0byyatolwmMcst MHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300pO0BbS (POPM MPOMEXYTOYHON aTTecTaumMm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

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

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
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Mporpamma ancumnnuubl "dudpdpepeHumnanbHas reometpus n tononorus”; 01.03.01 "Martemartunka".

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.01
"Matemartumka" n npodounio NoaroToekn "MaremaTtuka B LMPOBOA SKOHOMKKE".
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Mporpamma ancumnnuubl "dudpdpepeHumnanbHas reometpus n tononorus”; 01.03.01 "Martemartunka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 [ngbcbepeHunarnbHas reoMeTpus 1 Toronorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuteparypa:

1.Kysosnes, B. I1. Kypc reometpuu: aneMeHTbl TONONOrUn, audodepeHumanbHas reoMeTpusi, OCHOBaHNS reoMeTpum :
yuebHuk / B. . Kysosnes, H. I. MNogaesa. - Mockea : PUSMATIINT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT :
9NEKTPOHHBIV // JlaHb : anekTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/59618 (naTta obpalieHus:
18.03.2020). - Pexwum goctyna: ons aBTopms. nonb3osarenei.

2. MaHbxeHckuin, B. U. BeneHue B oucpdoepeHumanbHyto reoMeTputo : ydebHoe nocobue / B. W. MaHbxeHckuid. - 2-e
n3ga., ucnp. - Caxkt-Metepbypr : NlaHb, 2015. - 240 c. - ISBN 978-5-8114-1979-1. - TekcT : 9NeKTPOHHbIiA // JlaHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/67459 (nata obpaweHus: 18.03.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTtenen.

3. Mpumakos, 1. A. F'eomeTpus n Tononorus: ydebHoe nocobue / . A. MNprmakos, P. 4. XamngynnuH. - 2-e nsg.,
nepepab. n gon. - Mocksa : M®IA, 2011. - 272 c. (YHuBepcuTeTckas cepus). - ISBN 978-5-902597-13-1. - TekcT :
9nekTpoHHbI. - URL: https://znanium.com/catalog/product/451172 (nata obpaweHus: 18.03.2020). - Pexum goctyna: no
noanucke.

JononHutenbHas nuteparypa:

1. WepcTtHes A. H. KoHcnekT nekuuii no MmatemaTuyeckomy aHanmay: yuebHoe nocobue / A. H. lepcTHes . - 5-e nag. -
OnekTp. aaH. (1 cpaiin: 2,66 M6) . - KasaHb : KasaHckuii rocynapcTBeHHbIn yHuBepcutet, 2009. - 374 ¢. - TekcT :
anekTpoHHbIA. - URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nata obpaweHus: 18.03.2020). -
Pexwum goctyna: oTKpbITbIN.

2. 'ymepos, P. H. 9nemeHTbl 0bLwei Tononoruu: y4ebHoe nocobue / P. H. MN'ymepos. - KasaHb: N3pgatenscteo KI'Y, 2007.
- 90 c. - TekcT: anekTpoHHbIi. - URL: http:/libweb.kpfu.ru/ebooks05-IMM/05_33_2007_000029.pdf (nata obpaleHns:
18.03.2020). - Pexwum goctyna: oTKpbITbIN.

3. MogpaH, B. E. 9nemeHTbl TONonorum : yuebHoe nocobue / B. E. MoapaH. - 2-e uaa. - CaHkT-MNeTepbypr : JlaHb, 2008. -
192 c. - ISBN 978-5-8114-0763-7. - TeKCT : aneKTPOHHbINA // JlaHb : anekTpoHHO-bmbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/315 (nata obpaiweHus: 18.03.2020). - Pexum nocTtyna: ans aBTopua. nofb3oBaTtenei.
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Mporpamma ancumnnuubl "dudpdpepeHumnanbHas reometpus n tononorus”; 01.03.01 "Martemartunka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 [ngbcbepeHunarnbHas reoMeTpus 1 Toronorns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
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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