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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
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Mporpammy ancuunnuHel paspabdotan(a)(n) Cocos E.H.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHLun npuobpeTaeMor KOMNETEHLUN
Orik-2 FOTOBHOCTbIO MCMONb30BaTh (PyHAAMEHTaNbHbIE 3HAHNSA B 06nacTy TEOPETUHECKON 1

NPWUKNaaHON MEXaHUKW, MeXaHVKuM CM/OWHOM Cpelbl, MaTeMaTn4eckoro aHanmaa,
KOMMNEKCHOrO 1 OYHKLIMOHANBbHOMO aHanmaa, anrebpbl, aHanMTU4YecKoin reomeTpum,
nndpdoepeHLUmanbHONn reoMeTpum 1 Tononorum, agudpdpepeHumnanbHblX ypaBHEHW,
UMCNEHHbIX METOA0B, TEOPUN BEPOATHOCTEN, MATEMATUYECKON CTATUCTUKM U
cry4yarHblx npoueccoB B Bynyuel NnpodeccrmoHanbHon oesiTenbHOCTH

MK-10 CNOCOBHOCTBLIO NPEACTaBNATb U afanTUPOBaTb 3HAHUS C YHETOM YPOBHS ayauTopmu

MnK-12 CMOCOBHOCTBIO K MNaHMPOBAHUIO 1 OCYLWECTBNEHWIO NESArOrMYECKON LeaTENbHOCTU
C y4eTOM cneundukn npeaMeTHol obnacTn B 06pasoBaTenbHbIX OpraHm3aumsx

MK-13 CNnocoBHOCTbIO K NPOBEAEHNIO METOANYECKUX M 3KCMEPTHbIX paboT B capepe
06pasoBaHus

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):

JonxeH 3HaTb:

OCHOBHbIE MOHATUS U METOAbI ANdOdepPEHUNANbHON FrEOMETPUM 1 TOMONOT N, DOPMYINPOBKIN YTBEPXAEHWUIA 1
MEeTOMbl MX [10KA3aTeNnbCTBa, OCHOBHbIE 0611aCTV UX NPUIOXEHWIA.

JonxeH ymeTtb:

pewaTb 3a4a4m TEOPETUYECKOro XxapakTepa B AMdpepeHLmManbHOM reoOMeTpun 1 TONonoriu.

JlonxeH Bnanetb:

MatemMaTn4yecKnm annapatom oudocepeHLMansHON reoMeTprm 1 TONONOM MK, METOAAMY PELEHNs 3a8ay 1
L0Ka3aTenbCcTBa YTBEPXAEHW B 310 obnactu. MNMoHnmaTth uoeu, Lenu 1 3aaayun npeaMeTa, ero CBA3b C ApyrMm
MatemMaTuyecKnuMm AUCLMNANHaMM

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NPUMEHSATb NOEN N MeTobl ANddepeHLnanbLHON reoMeTpmm U TONONOrNKN, OPUEHTUPOBATLCS B CTPYKTYPE
andodbepeHLmnanbHom reoMeTpun 1 Tornosnoruu.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.17 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgIECCUOHASTbHON
obpaszoBatenbHoii nporpammel 01.03.03 "MexaHuka 1 MatemaTtnyeckoe mofnenuposaHue (O6wuii npodprnb)" 1 0THOCUTCS
k 623080V (06LWEeNpPOdeCcCUOHaNbHOM) YacTu.

OcBaunBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. 06bem aucuMnIuHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(oB).

KoHTakTHas paboTa - 96 4aca(oB), B TOM 4ucne nekuuu - 48 yaca(oB), NpakTMyeckne 3aHsTus - 48 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 48 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMECTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. BektopHas doyHKUMS, eé
1. |HacTHble npon3soaHbIe 1 3 5 5 0
" |oncbcpepeHuman. Martpuua Skobu.
CneuuanbHble BEKTOPHbIE (OYHKLNW.

Tema 2. [NapameTpusosaHHas
KpvBas, HesIBHO 3aaHHas Kpusasi.
5 HatypanbHblin napameTp. 3 > > 0 5
" |KacartenbHas npsimas. Penep ®peHe,
KPWMBM3HA U Kpy4YeHue
NPOCTPAHCTBEHHbIX KPUBbIX.

Tema 3. ®opmyrnbl PpeHe.
HatypanbHoe ypaBHeHWe Kp1BOIA.
["eoMeTpU4EeCKUn 1 MexaHN4eCcKuin
3 [CMbICN KPUBM3HbI 1 KPY4EHMS. 3 5 5 0
" |Ornbarowas ogHonapaMeTpru4ecKoro
ceMeincTBa NNoCKMX KPUBbIX.
OBonOTa NIOCKOW KPUBOWA.
Conpukacarowascs cgepa KprBom.

Tema 4. lNapameTpusosaHHas
MOBEPXHOCTb, MOBEPXHOCTb,
3a4aHHas HesBHO, ypaBHEHUS
KacaTenbHON NNOCKOCTU 1 HopManw.
TeH30pbl B BEKTOPHOM
4. npoctpaHcTtee. KoopanHatbl 3 4 4 0 2
TeH3opa. Anrebpanyeckme onepauum
Hap TeH30pamu, BHELLHee
nponseegeHne. TeH30pHbIe NoNs Ha
MOBEPXHOCTMW.

Tema 5. MeTpuyeckuii TeH30p.
Bbluncnexnve onuH oyr KpusbIX, Yrinos
MeXAay KpUBbIMW 1 niowanemn Kyckos
noeepxHocTu. [eprBaunoHHble
YPaBHEHWNSI MOBEPXHOCTMW.

5. [KoshpuumeHTsl cB3HOCTW. BTOpas 3 4 4 0 2
KBagpaTnyHas gpopMa noBepXHOCTU.
Onepartop BeiiHrapteHa.
OTobpaxeHns 1 n3omMeTpus
noeepxHocTel. [NoHATNE BHYTPEHHeN
reoMeTpum NOBEPXHOCTH.

Tema 6. [NaBHble KPUBU3HbI U
6. [[naBHble HanpaBneHns NoBepPXHOCTA. 3 > 5 0 5

" [MonHag n cpenHas KPUBM3HbI
MOBEPXHOCTW.

Tema 7. HopmanbHas KpnsuaHa
NMOBEPXHOCTWN B AAHHON TOYKE, B
7. [naHHOM HanpasneHuun. Teopema 3 4 4 0 4
Onepa. CTpoeHne NOBEPXHOCTU B
OKPECTHOCTU PErynsipHon TO4KM.

Tema 8. [eopesmnyeckas KpususHa
g. [KPvBO# Ha MOBEPXHOCTM, reOne3NKy. 3 > > 0 4
" |lMoBEPXHOCTM MOCTOSHHOW MNOMHOM
KPMBWU3HbI.

Tema 9. MeTpuyeckoe 1
9. [Tononorm4eckoe NpocTpaHcTsa. basa 3 4 4 0

" |n npenbasa Tononorun. NlokanbHas
6asa.
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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 10. HenpepbiBHOE
oTobpaxeHne ToNoNorn4eCKmxX
10.|npocTtpaHcTB. TOMeoMopdHbIE 3 4 4 0 4
TOMONOrnyeckme NPocTpaHCTBa.
AKCMOMBI OTOENNMOCTN.

Tema 11. CBaA3HOE 1 NMHEIHO
CB$I3HbIE TOMONOrM4eckoe
11.|npoctpaHcTBo. KOMNOHEHTHI 3 4 4 0 2
cBA3HocTU. KoMnakTHble
TOMOMIOrNYECKNe NPOCTPaHCTBa.

Tema 12. lNMapakomnakTHoE
12.|Tononornyeckoe npocTpaHCTBO. 3 2 2 0 2
MoHsTME MHOroobpasus.

Tema 13. Mopdunambl MHOFoobpasuii.
MonomHoroobpasve MHoroobpasus.

13.|MMmepcumn n cybmepcun. BnoxeHHble 3 2 2 0 4
1 NOrpy>XeHHble MHoroobpasus.

Tema 14. KacaTtenbHoe n

KokacarenbHOe NpoCTpaHCTBa.

14. OdundpdepeHumnan mopgmama 3 2 2 0 2
MHOroobpasuii.
Tema 15. BekTopHOE none Ha

15 IndhdbepeHUMpPyeEMOM MHOroobpasnu. 3 2 2 0 2

"|Cxobka BekTOpHbIX Noneit. MoTok
BEKTOPHOrO Nons.

Tema 16. TeH30pHOe none Ha
MHOroo6pa3awuu. [MNoBeneHue
16.|TEH30PHBIX nonei npu otobpaxeHum 3 > > 0 5
‘IMHOroo6pa3swit. BHelwHne copmbl Ha
LNdpchepeHLMpYyEMOM MHOFO0Bpa3nm.

Tema 17. JlnHeHas cBA3HOCTb Ha
17.|MHoroobpasuun. KosapnaHTtHas 3 2 2 0 2
npoussogHas.

Tema 18. TeH30p KpyHeHUs n TeH30p
KPWBU3HbI NPOCTpaHCcTBa adddPUHHOM
CBS3HOCTW. PrMaHoBo 1
18.|nceBoopmmMaHoBo MHoroobpasue. 3 2 2 0 4
PrvMaHoB TEH30p KPWBU3HbI.
CkanspHas 1 CekUmMoHHas KpMBU3HbI.

Ntoro 48 48 0 48

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BekTopHas dpyHKUMSA, € YyacTHble NnpousBogHbie u audcepeHuman. Matpuua Slkobu. CneuuanbHblie
BEKTOpPHbIe (PYHKLIMK.

OnpeneneHns BEKTOPHON CPyHKLIUM CKaNspHOro apryMeHTa, eé Nnpovn3BoaHoin 1 andpdpepeHunana. CBoncTBa BEKTOPHON
PYHKLIMW CKaNsiPHOTO aprymMeHTa, eé Npou3BoaHoOM U audpgpepeHumana.

Teopembl 0 BEKTOPHbIX OYHKLMAX MOCTOSHHOW AJIMHbI, NMOCTOSAHHOIrO HaNpPaBneHns u napanienbHOn NOCTOSAHHOM
nnockoctn. CBOWCTBA BEKTOPHBIX (PYHKLMIA NOCTOSHHOW ONUHBI, MOCTOSIHHOIO HanpasneHus 1 napannenbHble
MOCTOSIHHOWM MNIOCKOCTH.

Tewma 2. MNapameTpusoBaHHasi KpuBasi, HesiBHO 3apaHHaa Kpusas. HatypanbHbii napametp. KacarenbHasa npsimas.
Penep ®peHe, KpMBU3HA U Kpy4eHUEe MPOCTPAHCTBEHHbIX KPUBbIX.

CrpaHnua 513 12.
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KpuBbie. MNMpocTas ayra KpuBoii, NapaMeTpu3oBaHHas KpUBasl, Mnockasl KpyBas, Kpyeasi 3afaHHas HesIBHO.
HaTypanbHblii napaMeTp napamMeTpr3oBaHHON KprBoW. MocTpoeHre KprBbIX Ha KOMbloTepe. [pocTpaHCTBEHHbIE
KpvBble. Penep ®peHe, KpYBM3HA 1 KPyHeHWE NPOCTPaHCTBEHHBIX KPMBbIX. 330341 Ha BbIYUCIEHNE KPVBU3HbI 1
Kpy4eHus.

Tema 3. Popmynbl dpeHe. HaTypanbHoe ypaBHeHMe KpuBon. FeoMeTpnyeckum u mexaHM4eCckum cMbiCn
KPUBU3HbI U Kpy4yeHus. OrubaroLas ogHoNapameTpuyeckoro cemMencTBa MNOCKMX KPUBbIX. DBOMIOTa MNIOCKOMN
Kpusou. Conpukacatowasica ccpepa KpuBon.

®dopmynbl DpeHe. HaTypanbHoe ypaBHEHME NIOCKON NapaMeTpu3oBaHHON KPUBOM U HaTypanbHbIe ypaBHEHMUS
NPOCTPaHCTBEHHOW NapaMeTpru30BaHHOM KpMBOW. [10CTpOeHne ConpoBOXAAIOWEro TPEXTPaHHKa KPMBOM Ha
KOMMblOTEpPE.

Orubatolas oaHoONapaMeTp4ecKoro CEMeRCcTBa NNoCKNX KPpUBbLIX. DBONOTA MNIOCKOM KprBoi. KacaHue KpuBbIX.
Conpukacatowascs cepa KpuBoi.

Tema 4. I'IapamerpmosaHHaa NMOBEepPXHOCTb, MOBEPXHOCTb, 3apaHHas HesBHO, ypaBHEeHUS KacaTenbHoMn
MMOCKOCTU N HOpManu. TeH30pr B BEKTOPHOM MNMPOCTpaHCTBe. KOOp,D,VIHaTbI TeH30pa. Anre6paw-|ecme
onepauvu Hag TeH30paMu, BHeLlHee npon3seneHue. T8H30prle nong Ha NOBepPXHOCTU.

nOBerHOCTI/I. Flpoc:Ton KyCOK NOBEPXHOCTWN, NapamMeTpn3oBaHHas NOBEPXHOCTb, MOBEPXHOCTb, 3a4aHHAsA HEeABHO,
ypaBHeEHUA KacarenbHOM NI0OCKOCTA U HOpManu. TeHSOpr B BEKTOPHOM MpPOCTpPaHCTBE. KOOp,EI,I/IHaTbI TeH30pa.
Anre6pav|quK|/|e onepaunn Han TeH3opaMun, BHelHee npon3seneHune. TeH30prIe nonsa Ha NoBepxHOCTU. BHelwHne
popMbl Ha BEKTOPHOM MPOCTPAHCTBE.

Tema 5. MeTpnyeckuin TeH30p. BbluncneHne onuH ayr KPUBBIX, YriioB MeX Oy KPMBbIMUA U Now,agen KycKoB
noBepxHocTu. [lepnBaunoHHble ypaBHeHUS nosepxHocTU. KoadpcpumumeHTbl cBA3HOCTU. BTOpasa kBagpaTuyHas
cdopma nosepxHocTU. Oneparop BenHrapteHa. OTto6paxeHns n n3omeTpusi noeepxHocten. NMoHsATHE
BHYTPEHHeNn reoMeTpmmn NoBepPXHOCTH.

MeTpuryeckuii TEH30p 1 ero KoopanHaThl. NPUMEHEHE METPUYECKOTO TEH30PA NS BbIYUCIEHWS OVH OYT KPVBbIX,
Yr7IOB MEXAOY KPVBBIMU 1 MNOLWAAe KyCKOB MOBEPXHOCTH. [leprBaLMOHHbIE YpaBHEHNS NOBEPXHOCTU. KOadhhLMEHTbI
cBa3HocTW. BTopas kBanpatnyHas dhopma nosepxHocTv. OTobpakeHns n N30MeTpUsi NOBEPXHOCTEN. HanoxumocTb
LBYX NMOBEPXHOCTEN W MOHSATNE BHYTPEHHEN r€OMETPUU NOBEPXHOCTU.

Tema 6. CnaBHbIE KPMBU3HbI N MaBHble Hanpas/ieHUs NOBEepPXHOCTU. MonHas n cpenHsAsA KpUBU3HbI MOBEPXHOCTU.

Bbluncnerve koadbduumeHTos onepartopa BeHrapteHa (chopmbl). [naBHble KPUBU3HBI U FaBHbIE HaMpPaBAeHWs
rnagkon napaMeTpru3oBaHHOM NMOBEPXHOCTU, UX HAXOXAEHME.

BbluncneHve NonHoM 1 cpegHein KpMBU3H NOBEPXHOCTU. HaxoxaeHne snnnnTuyecknx, cpepunyeckunx, runepbonmyeckmnx
1 napabonuyeckmnx Toyek. MpumeHeHne TeopeMsbl Maycea.

Tema 7. HopmanbHasi KpMBM3Ha NOBEPXHOCTM B AaHHOMN TOYKe, B AaHHOM HanpasneHuwn. Teopema dinepa.
CTpoeHuMe NOBEPXHOCTU B OKPECTHOCTMU PerynsipHOM TOUKMU.

BbluncneHne HOpM&J‘IbHOI;I KPMBU3HbI rnagkom I'IapaMeTpI/I3OBaHHOI7I MOBEpPXHOCTN B OaHHOW Touke, B aHHOM
HanpasneHun.

MNpumeHeHne Teopembl Diinepa onsg HaxoXAeHUs HopManbHOM KpnBN3HbI. CTpOeHne rnaakor napameTpru3oBaHHOW
NMOBEPXHOCTWN B OKPECTHOCTW PErYASPHON TOYKM. BbluncnerHme KprMBM3H NNOCKNX HOPManbHbIX CEY4EHMWI MOBEPXHOCTY.

Tema 8. Neope3nyeckasi KpMBU3HaA KPUBOM Ha MOBEPXHOCTU, reoAe3uKU. NoBepXHOCTU MOCTOAHHOW NOSTHOW
KPUBU3HDI.

BbluncneHve reone3nyeckon KpMBM3HbI KPMBOW Ha rNafkoi napameTprnsoBaHHoOM nosepxHocTn. CBoicTea
reoge3nyecknx KpuBbIX U UX HaAXoXOAeHWe Ha NOBEePXHOCTAX BpaleHns. [ToBepXHOCTWN MOCTOSIHHOM MOMHON KPUBU3HBI,
UX BHYTPEHHSA reomeTpus. PassepTbiBaloWwmecs NOBEPXHOCTU N NX CBOWCTBA. [1ceBoocdepa 1 ee CBA3b C reoMeTpuen
Nobayesckoro.

Tema 9. MeTpMHECKOG U TONOJIOrM4eckKoe nNpocTpaHcTea. Basau npe.u6a3a Tononoruu. JlokanbHas 6a3a.

Akcunombl MeTpu4eckoro 1 Tonosorn4eckoro NpoCTpaHCTB. BHYTpeHHI/Ie, npenenbHble N rpaHNYHble TOYKN MHOXECTB.
Toukn NPUKOCHOBEHUA.

CBoiicTBa BHYTPEHHOCTU, 3aMbIKaHUS U FPaHULIbl MHOXECTBA B TOMONOrM4eckoM npoctpaHcTee. OTKPbITbIE Y 3aMKHYTbIE
wapsbl. OuameTtp MHoxecTBa. OrpaHnyeHHble MHOXecTBa. Bbasa n npepnbasa tononorvu. JlokanbHas 6asa.

Tema 10. HenpepbiBHOEe oTo6paXxKeHne Tononoruyeckux npoctpaHcTs. FomeomopcpHbIe Tononornyeckme
npocTpaHcTBa. AKCUOMbI OTAENIUMOCTM.

CBoiicTBa HEMPEPbLIBHBIX OTOBPAXEHN TONONOMMYECKMX U METPUYECKIMX NPOCTPaHCTB. KoMNo3uums HenpepbiBHbIX
0T06paxeHUid TONONOMrMYECKMX NPOCTPAHCTB. [[OMEOMOPEPM3M TONONOrMYECKMX NMPOCTPAHCTB. AKCUOMbI OTAENMMOCTH.
LocTuxumoe, oTAENNMOE, PErYNSIPHOE U HOPMaNbHOE TOMONOMMYECKME NPOCTPaHcTBa. HopManbHOCTb METPUYECKOTO
MpoCTpaHCcTBa.

Tema 11. CBAA3HOE U IMHENHO CBAA3HbIE TOMNOJIOrMYEeCcKoe NpocTpaHcTBo. KOMNoHeHTbl cBA3HOCTU. KOMNakTHbIe
TOMosoruyeckmue NPocTpaHcTea.

CBoiicTBa CBSA3HbIX M IMHENHO CBA3HBIX TOMONOrMYECKUX MPOCTPAHCTB. KOMNOHEHTbI CBA3HOCTMW U NIUHEHOW CBA3HOCTW.
CBsA3HblEe 1 NIMHEHO CBS3HbIA MHOXECTBA B TOMONOrMY4ECKOM NpocTpaHcTBe. KOMMNakTHblE TONONornyeckmne
MpocTpaHcTBa U MHOXecTBa. KOMNakTHbIE MHOXECTBA B B CTAaHAAPTHOM apuMdOMEeTUYECKOM NPOCTPaHCTBE. TOMNoNorus
NMpoV3BELEHUS TOMNONOMMYECKMX NPOCTPAHCTB. Teopema TrXoHOBA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 us 12. Bl YHH
rlorlyfos

AR 5 AN LM O



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

Tema 12. MapakomnakTHOe Tonosnoruyeckoe npoctpaHcTeo. MoHsiTMe MHOroobpasus.

CBsoiicTBa NapakoMMaKTHbIX TOMONOrMYECKMX NPOCTPaHCTB. PasbreHne eanHMLbl TONONOMMYECKOrO NPOCTPaHCTBA.
MepBas n BTOpasi akcnombl cyeTHOCTU. CenapabenbHOCTb TOMONOMMYECKOro NpocTpaHcTea. OnpeneneHus
TOMONOrMYECKOro 1 AnudepeHUpyeMoro MHoroobpasuii. Mprmepsbl anddepeHunpyeMbix MHOroobpasuii. 3agayn Ha
BBELEHUE CTPYKTYPbl MHOroobpasus.

Tema 13. Mopcouambl MHOroo6pasuin. MogmHoroo6pasne MHoroobpasus. Mmmepcum n cybmepcuun. BnoxeHHbie
M NOrpyXeHHble MHOroobpasus.

CsoiicTBa MOPEHM3MOB 1 AUDIEOMOPEU3MOB AMPIEPEHULMPYEMBIX MHOFO0BPa3nit. OTKpbITble NOLAMHOro0bpa3us.
PaHr mopdpmama. MNogmHoroobpasune MHoroobpasus. 3anaHne oMpgepeHLMPYEMOro MHOroobpasunst ypaBHEHUAMN.
Nmmepcun n cybmepcnun. BnoxeHHble 1 NorpyXeHHble MHOroobpasus. Mprmepbl BNOXEHHbBIX U NOTPYXeHHbIX
andpdoepeHLmMpyeMbix NoaMHOroobpasuii.

Tema 14. KacatenbHoe 1 KokacatenbHoe npoctpaHcTBa. dudcepeHumnan mopdpnama MHoroobpasmm.

KacatenbHoe 1 kokacaTenbHoe NPOCTPaHCTBa B TOHKe AndocpepeHumnpyemoro MHoroobpasus. HatypanbHble 6asnc u
kobasvc. OudbgpepeHumans MOPOU3MoB OmdpdoepeHLmMpyeMbix MHOroobpasnii. HaxoxaeHne KoopamMHaTHbIX
npeacTaBieHnin Mopcr3MOB ANGEPEHLMPYEMBIX MHOrO0Opa3uii B COOTBETCTBYIOLLMX OKPECTHOCTSIX 1 YCTaHOBNIEHUE
MX CBOWCTB.

Tema 15. BektopHOe none Ha gudpcepeHunpyemMom MHOroo6pasumn. Cko6ka BeKTopHbIX nonen. Morok
BEKTOPHOro nons.

CBoiicTBa BEKTOPHbIX MONEN Ha auddchepeHLMpyeMoM MHoroobpasnu. 'nankoe BEKTOPHOE NONe Kak onepaTop
andopepeHLpoBaHms.

Ckobka rnafikmx BeKTOpHbIX nonei. TeH30pHOe none Ha MHOroobpasunu, ero KOOPAUHATLI OTHOCUTENBHO KapThbl.
MNMoBeneHWe TeH30pHbIX Nonel Npu oTobpaxeHnn angodpepeHUMpyemMbix MHOroobpaauii. MoTok rnaakoro BEKTOPHOMo
nons.

Tema 16. TeH30pHOE None Ha MHoroo6pasuun. MoeBeaeHNe TeH30PHbIX NoNe Npu oTobpaxeHU MHOroobpasui.
BHeLuHue chopMbl Ha audhcpepeHLMpyeMOM MHOroob6pasum.

Onepauun Hap TEH30PHBIMM MONSMM U X KOOPAMHATAMU: CNOXEHWE, YMHOXEHNE Ha GOYHKLIMIO, TEH30PHOE
npouseeneHne, ceeptka. CBOMCTBA BHEWHNX (POPM Ha AndodpepeHLpyeMoM MHOroobpasun. BeluncneHre koopanHat
KOCOCMMMETPUYHbIX TEH30PbIX NoNel Ha AndePEHLMPYEMOM MHOro06pasun OTHOCUTENBHO KapThbl Y BHELWHUX
andodpepeHLManoB OT HUX.

Tema 17. JIuHenHas CBAAIBHOCTb Ha MHOroo6pasun. KoBapnaHTHasi Npou3BooHas.

CBoiicTBa NMHERHOI CBA3HOCTMU Ha AUgIPEepeHLMPYEMOM MHOroobpasunn 1 3akoH Npeobpas3oBaHns KOMIOHEHT
NNHENHOW CBA3HOCTM NpU 3aMeHe KapTbl. HaxoxaeHne KoBapmaHTHbIX MPOU3BOLAHbIX MaaKnX TEH30PHbIX NONen pasHbIX
BaneHTHocTe. MNapannenbHoe NnepeHeceHne rnagknux BEKTOPHbIX Nonen BAOMNb KYCOYHO-rMaakmx nyten Ha
ondpdbepeHLmMpyeMoM MHOroobpasnu.

Tema 18. TeH30p KpyUYeHUsi M TEH30P KPUBU3HbI NPOCTPaHCTBa adphMHHON CBSA3HOCTU. PUMaHoOBO 1
nceBnopMMaHOBO MHOroo6pa3ne. PUMaHOB TeH30pP KPpMBU3HbI. CKansipHas U CeKLLMOHHas KPUBU3HbDI.

CBolicTBa TEH30pa KPYYEHNs 1 TEH30pa KPVBU3HbBI NPOCTPaHCTBa adogoUHHON CBS3HOCTW. Anrebpanyeckoe u
andogpepeHumanbHoe Toxaectsa buarku. TeHzop Puyun. PrmMaHoBO 1 nceBaoprMaHoBoO MHOroobpasue.
"eoMeTprYecKkmii CMbICT TeH30pa KpPMBU3HbLI. PrMaHoB TeH30p KprBU3HbI. CkanspHas KpUBM3HA 1 rayccoBa KPUBM3HDI.
CeKLMOHHbIe KPUBU3HBI.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMNOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAOT 3a8aHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoi dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa
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Nexuuu Wanykosa B.H. no anddepeHumnansHom reomeTpum 1 0CHOBaM TEH30PHOro aHanm-3a -
http://ksu.ru/f5/index.php?id=7&num=2.

Maket matematmyeckux eblancneHmin Matematica - http://www.wolfram.com/
MakeT matematumyeckux BbiaucneHun Maxima - http://maxima.sourceforge.net/

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauunn.

B choH e OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM peadynbTataM 0by4eHus o SUCUUnIvHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWSI OLEHKM MO ANCUMNNHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oncumnianHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNMHBI (MOAynst)
OcBoeHVe gucuMNAUHLI (MOSYNS) NPeLnonaraeT U3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTyMHa 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (MO0 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKUM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

OneKTPOHHbIE N30aHUA BOCTYMHbI LUCTAHLUMOHHO 13 NoBoi TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHUM NeYaTHbIX N3naHWA GUbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AuCUMNAMHbL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Mspartenbckas cuctema LaTeX - http://miktex.org/

Nexuuu Wanykosa B.H. no anddepeHumnanbHom reomeTpum 1 0CHOBaM TEH30PHOro aHanm-3a -
http://ksu.ru/f5/index.php?id=7&num=2.

MakeT MmatemaTnyeckux BblumcneHnii Matematica - http://www.wolfram.com/
[MakeT matematumyeckux BbiaucneHunn Matlab - http://www.mathworks.com/products/matlab/
MakeT matemaTmyeckux ebldncneHmin Maxima - http://maxima.sourceforge.net/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekuunu B Xxone NeKLUMOHHbIX 3aHSTWI BECTU KOHCMNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, OPMyIMPOBKY, pacKpbliBatolme cogepxaHue Tex Unn UHbIX SBNEHUA 1 NPOLIECCOB,
Hay4Hble BbIBOLAbI U NpakTUyeckne pekomeHnaumn. JopabaTbiBath CBOM KOHCMEKT NEKLUW, Aenas B
HEM COOTBETCTBYIOLWME 3arnncu n3 nuTepaTypbl, PEKOMEH0BaHHOM npenonasarenem 1
NpeLyCMOTPEHHOM y4ebHO Nporpammoi.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | B xoie NoAroToBKM K NPakTUY4ECKMM 3aHATUSIM U3Y4UTb OCHOBHYIO IUTEPATYPY, O3HAKOMUTBLCS C
3aHsTNA LLOMOIHUTENBHON NUTEPaTypPO, HOBbIMI NyBAMKALUSAMA B NEPUOLNYECKUX U3OAHUSX: XypHanax.
3apaBatb NpenogaBaTento yTOYHSIoWME BONPOCh! C LIENbo YACHEHUS TEOPETUYECKUX MONOXEHWUA 1
ONTVManbHbIX CNOCOBOB pPeLeHNs pasnnyHbIX TUMNOB 3aaaqy. [py 3TOM y4ecTb pekoMeHaaumum

npenonaeartens n TpeboBaHns y4ebHoOl NporpamMmmbl.

camocTosi- | CBOEBPEMEHHOE 1 KAYECTBEHHOE BbIMNOMHEHNE CaMOCTOATENbHON paboThl 6a3upyeTcs Ha
TenbHas COONI0AEHNN HACTOSWMX PEKOMEH AL U N3YYEHUN PEKOMEHOOBAHHOM nuTepatypbl. CTyneHT
paboTa MOXET LOMOMHNUTL CAUCOK NCMNONb30BaHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHMUKAMU, HE
NPeLCTaBNEHHBIMU B CNINCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAEM NCNONb30BaTb
coBCTBEHHbIE MOArOTOBMEHHbIE Y4eBHbIE MaTEPUanbl MPY HANMCaHUW KYPCOBBIX U AWUMAOMHBIX paboT.

9K3aMeH OcBountb TeOpeTMLIeCKMIZ Matepunan no BCeM TeMam. Insa atoro Bbly4Tb BCe onpenenieHnsa OCHOBHbIX
NMOHSATUNIA N BCE OCHOBHbIE popMynbl, POPMYNUPOBKU TEOPEM, 3aTEM MOHATb UOEN [OoKa3aTeNbCTB
TeopeM 1 Bbly4nTb 3T OOKa3aTenbCTBa.

nOBTOpI/ITb noen n MetTonbl peweHmnda Bcex CtaHaapTHbIX 3anady no BCeM TeMaM.

Bbl6paTb CNOXHble 3a40a4n N pewnTb UX.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0OYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamTopun 4Jis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNlbHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW ANis 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTOpPblE MOTYT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.03.03
"MexaHuka n MateMaTmyeckoe MOLENMPOBaHme" n Npodounio Noarotoky "O6wmin npodounb".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.17 [ngbcbepeHunarnbHas reoMeTpus 1 Toronorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

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

JononHuTtenbHas nuteparypa:

1. WepcTHes A. H. KoHCnekT nekuuin no matemMaTnyeckoMy aHanusy [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes. -
N3g. 5-e. - SnekTpoHHbIE faHHble (1 dpaiin: 2,66 M6). - (KazaHb: KazaHckuii rocyiapcTBeHHbI yHuBepcuTeT, 2009) . -
3arn. ¢ akpaHa. - Pexum goctyna: oTKpbITbI. - TEKCT: aneKTPOHHbINA. - URL:
http:/libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

2. 'ymepos, P. H. 9nemeHThl 0b1wei Tononorum [TeKCT: aNeKTPOoHHbIN pecypc] : y4ebHoe nocobue / P. H. MN'ymepos. -
KasaHb: N3a-80 K'Y, 2007. - 90 c. - TekcT: anekTpoHHbIn. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2007_000029.pdf

3. MoppaH, B.E. 9nemeHTbl TONonoruu: yyebHoe nocobue / B.E. MoapaH. - 2-e nsa. - Caxkt-MeTtepbypr: NaHb, 2008. -
192 c. - ISBN 978-5-8114-0763-7.- TeKCT: 3NeKTPOHHbIA// SnekTpoHHO-6ubnunotevHas cuctema JlaHb': [caiT]. - URL:
https://e.lanbook.com/book/315
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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
Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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