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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 amcuunnnHel paspabdoTan(a)(v): npodeccop, A.H. (npodoeccop) Wypbirud B.B. (Kachenpa reometpun,
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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH KOHCYNbTMPOBaTh U NCMOMb30BaTb (OyHAaMEHTaNlbHble 3HaHWUS B obnactu

MaTeMaTn4yecKoro aHanmaa, KOMMaeKCHOro 1 oyHKLMOHaNbHOro aHanmaa anrebpbi,
aHanMTUYeCcKon reomMeTpuu, anddoepeHuUmnansHon reoMeTpum 1 Tononoruu,
nndpgoepeHumanbHbiX ypaBHEHU, OUCKPETHON MaTteMaTukm 1 MatemaTmyeckon
NOrvku, TEOPUN BEPOATHOCTEN, MaTEMATUYECKON CTATUCTUKN U CRyHamHbIX
NPOLECCOB, YACNEHHbIX METOA0B, TEOPETUHECKON MEXAHUKW B NPOCECCUOHaNbHOM
[nesaTenbHoOCTU

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

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

JonxeH ymeTb:

pewarb 3anayn TeopeTn4eckoro xapakrepa B anuddepeHumnanbHon reoMeTpumn 1 Tononornu.

JonxeH Bnanetb:

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

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

NMPUMEHSATb Uaen U MeTobl ANgPepeHLnanbHOM reoMeTpUI U TOMOJIOrMKU, OPUEHTUPOBATLCS B CTPYKTYpe
OnNdhepeHLManbHON reoMeTpr 1 TOMONor K.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.18 OducumnanHbl (Mogynn)" OCHOBHOM NPOMPEeCCUOHanbHoM
obpaszosatenbHoi nporpammel 02.03.01 "MaTtematuka 1 KoOMbloTepHble Hayku (Hayka o AaHHbIX)" 1 OTHOCKTCS K
o0bs3aTeNbHbIM AUCUMMINHAM.

OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

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

CamocTositenbHas paboTta - 70 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 CeMeCTpe.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMn4eckmux 4acoB M BUAOOB yYeOHbIX 3aHATUI

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnudel "OudbchepeHumanbHas reomeTtpus n Tononorng”; 02.03.01 "MartemaTtuka 1 KOMMNbIOTEPHbIE HAayKK'".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

Tema 1. BektopHas oyHKUNS, €€ YacTHble
4 [po13BOAHbIE 1 angpcbepeHunan. Matpuua 3
" [Akobu. CneumanbHble BEKTOPHBIE COYHKLNW.

Tema 2. [NapameTpudoBaHHas Kpusas, HeSIBHO

3apaHHas kpusas. HatypanbHblii napameTp.

5 Kacarenbhas npsimas. Penep ®peHe, 3
KpWBM3HA 1 Kpy4eHWe MPOCTPaHCTBEHHbIX

KPUBBbIX.

Tema 3. ®opmynbl PpeHe. HaTypanbHoe
ypaBHeHWe KpuBON. [[eoMeTpuyeckni n
MeXaHW4YeCKUA CMbICT KPUBU3HBI U KPYYEHUS.
3 Orunbatollasa ogHONapamMeTpuyeckoro 3

" [cemeincTBa nnockmx KprBbIX. SBONOTA
nnockon kpueoin. Conpukacatowascs cgepa
KpuBOW.

Tema 4. [NapameTpusoBaHHas NOBEPXHOCTb,

NMOBEPXHOCTb, 3aA4aHHas HESABHO, ypaBHEHMNS

KacaTenbHOl NN0CKOCTM 1 Hopmanu. TeH30psbl

B BEKTOPHOM npocTpaHcTtee. KoopauHarhl

4. |TeH3opa. Anrebpanyeckue onepauun Hag 3 4 0 4 0 0 0
TEH30pamu, BHEWHee Npou3BeneHue.

TeH30pHbIe MONS Ha NOBEPXHOCTY.

Tema 5. MeTpuyecknii TeH30p. BbluncneHune
ONUH Oyr KPUBBIX, YINI0B MEXAY KPUBbLIMA 1
nnowanen KyCKoB NOBEPXHOCTMU.
JepuBaunoHHbie ypaBHEHUS NOBEPXHOCTH.
KoadbdpumumeHTsl cBasHocTU. BTopas

5. |kBapgpatnyHasa dpopma noBepxXHOCTU. 3 4 0 4 0 0 0 4
OnepaTtop BeliHrapteHa. OTobpaxeHus u
n3omMeTpus nosepxHocTen. NoHatme
BHYTPEHHEl reoMeTpun NOBEPXHOCTH.

Tema 6. [NaBHble KPUBU3HbI 1 FNaBHbIe
6. |HanpasneHns noBepxHoCTM. MonHas n 3
" |cpenHsas KprBM3HbLI NOBEPXHOCTH.

Tema 7. HopmanbHas KpunBmn3Ha noBepxHOCTH
B [AHHOW TOYKe, B JaHHOM HanpasneHuu.

7. |Teopema ditnepa. CTpoeHne NoBEPXHOCTM B 3 4 0 4 0 0 0 4
OKPECTHOCTU PerynspHoOm TOHKW.

Tema 8. [eoge3nyeckast KpMBN3Ha KPUBOKM Ha
g [TOBEPXHOCTM, FEOAE3UKM. MosepxHoCTM 3 4
" [MOCTOSIHHOW MOMHOM KPUBU3HBbI.
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 9. MeTpunyeckoe 1 Tononormyeckoe
npocTtpaHcTtea. basa n npenbasa Tononorum. 4 4 4
9. NokanbHas 6a3a. 3 0 0 0 0

Tema 10. HenpepbiBHOE oTobpaxeHune
TOMONOrMYECKMX NPOCTPAHCTB.

10.|FoMmeoMopdoHbIE TONONOrNYeckme 4 4 0 4 0 0 0 4
npocTtpaHcTBa. AKCUOMbI OTOENMMOCTH.

Tema 11. CBA3HOE N NNHENHO CBA3HbIE

TOMONOrMYeCKOe NPOCTPAHCTBO. KOMMOHEHTbI
11.|cBsi3HOCTN. KOMNakTHble TOMoOnorn4yeckue 4 4 0 4 0 0 0 4
NpoCTpaHCTBa.

Tema 12. [MapakoMnakTHOE TOMONOrM4eCckoe
12.|npocTpaHcTBo. MNoHsATHE MHOroobpa3uns. 4 4 0 4 0 0 0 4

Tema 13. Mopdprambl MHOroobpasuii.

MonomHoroobpasve MHoroobpasus. ViMmepcuu
13.|n cybmepcun. BnoxeHHble 1 NorpyXeHHble 4 4 0 4 0 0 0 4
MHOroobpasausi.

Tema 14. KacatenbHoe n KokacaTtenbHoe

npocTpaHcTtea. duddepeHunan mopgpuama
14. MHOroobpasuii. 4 4 0 4 0 0 0 4

Tema 15. BektopHoe none Ha
nndpdpepeHumpyeMom MHoroobpasumn. Ckobka
15. BEKTOPHbIX nonei. MoTok BEKTOPHOro Mnons. 4 4 0 4 0 0 0 4

Tema 16. TeH30pHOE None Ha MHOroobpasmu.

MNoBeneHne TEH30PHbLIX NONei nNpu
oTobpaxeHun MHoroobpasuii. BHewHne

16. ¢oopMbl Ha AN PEepPeHLMpyEeMOM 4 4 0 4 0 0 0 4

MHoroobpasuu.

Tema 17. JlnHenHasa CBA3HOCTb Ha
17.|MHoroobpasun. KoBapuaHtHas npomssogHas. | 4 4 0 4 0 0 0 4

Tema 18. TeH30p KpydeHus 1 TeH30p
KPWBM3HbI NPOCTPaHCTBA adddOUHHOIA
CBSA3HOCTW. PrMaHoBO 1 NnceBoopmMMaHoOBO
18.|MHOroo6pasme. PrmaHoB TEH30P KPUBWSHBI. 4 4 0 4 0 0 0 3
CkanspHas 1 CeKUMOHHas KPUBU3HBLI.

Cofiepxate-gneHititmntb-H{MOA YR}
drBekTopHasi coyHKLMS, €€ YacTHble I1p0l/I3BO.IJ,I-1bIe W,u,mlpcpﬁpel- unai. MTTpmJ.a Sko6h. Cneu@anbHbiél

OnpeneneHns BEKTOPHON PyHKLIUM CKaNsIpHOro apryMeHTa, eé Nnpovn3BoaHoin 1 andgpdpepeHumana. CBoincTBa BEKTOPHON
PYHKLIMW CKaNsIPHOTO aprymMeHTa, eé Npou3BoaHoM 1 audpgpepeHumana.
TeopeMbl 0 BEKTOPHbIX (PYHKLUSX MOCTOSHHOW ANVHbI, MOCTOSHHOrO HAaNpPaBNeHNs U NapannenbHON NOCTOSHHOW

nnockoctn. CBOWCTBA BEKTOPHBIX (PYHKLMIA NOCTOSHHOW ONNHBI, MOCTOSHHOIO HanpasneHus 1 napannenbHble
MOCTOSIHHOWM MNIOCKOCTH.

Tema 2. I'IapamerpusoBaHHasl KpuBas, HesiBHO 3agaHHas KpuBsas. HaTypaanbIVI napameTtp. KacarenbHasi npsimas.
Penep CDpeHe, KpnBU3Ha U Kpy4yeHue npoCcTpaHCTBEHHbIX 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. MnaBHbIE KPUBU3HbI U NMaBHble HanpaB/ieHUs NOBEPXHOCTW. MonHasa n cpenHss KPUBN3Hbl NMOBEPXHOCTMU.

Bbluncnerve koadbguumeHTos onepartopa BeHrapteHa (chopmbl). [naBHble KPUBU3HBI U FaBHbIE HAMPaBAeHWs
rnagkon napaMeTpmu3oBaHHOM NMOBEPXHOCTU, UX HAXOXAEHME.

BbluncneHve NofHoM U cpeaHein KpMBU3H NOBEPXHOCTU. HaxoxAeHne sannnnTuiecknx, cpeprnyeckux, runepbonmyeckmnx
1 napabonuyeckmx Touek. MpumeHeHne TeopeMbl Maycca.

Tema 7. HopmanbHasi KpMBU3Ha NOBEPXHOCTU B AaHHOW TOYKe, B AaHHOM HanpasneHuu. Teopema Bunepa.
CTpoeHne NoBEepXHOCTU B OKPECTHOCTU PerynsipHON TOUKW.

BbluvcneHve HopManbHOM KPUBU3HBI FNaAKON NapaMeTpu3oBaHHON NOBEPXHOCTU B AaHHON TOYKe, B JaHHOM
HanpaeneHuu.

MprMeHeHve TeopeMbl dinepa Ans HaXOXAEHUS HOPMasbHON KPUBMU3HBI. CTPOeHMe raakol napaMeTpusoBaHHoON
MOBEPXHOCTY B OKPECTHOCTY PErynsipHON TOYKU. BbluMcneHne KpUBM3H NNOCKUX HOPManbHbIX CEYEHWIA MOBEPXHOCTU.

Tema 8. N'eope3nuyeckas KpMBU3Ha KPUBOW Ha NOBEPXHOCTU, reoae3uku. MoBepxHOCTU NOCTOAHHOMW NOJSTHOMN
KPUBU3HbI.

BblumcneHve reoae3anyeckon KpMBM3Hbl KPUBO Ha rnaakon napaMmeTpru3oBaHHoOM nosepxHocTn. CBoncTBa
reofesnyeckmnx KpUBbIX 1 X HaXOXAeHVe Ha NOBEePXHOCTSX BpalleHus. [ToBepXHOCTW NOCTOSIHHOWM NOMHOWM KPUBU3HBI,
UX BHYTPEHHAS reomeTpus. PaseepTbiBatowmecs noBepxHOCTM 1 Ux CBOMCTBA. NceBoocdepa 1 ee CBA3b C reoMeTpuen
Nobauesckoro.

Tema 9. MeTpuueckoe 1 Tononornyeckoe npoctpaHcrea. basa n npepbasa Tononorun. JlokanbHas 6a3sa.
AKCVMOMbI METPUYECKOrO M TONONOrMYECKOro NPOCTPaHCTB. BHyTpeHHWe, npefenbHbie Y rpaHnyHbIE TOYKN MHOXECTB.
TOYKN NPUKOCHOBEHUSI.

CBolicTBa BHYTPEHHOCTU, 3aMbIKaHUS U FPaHULbl MHOXECTBA B TOMONOrM4eckoM npoctpaHcTee. OTKPbITbIE U 3aMKHYTbIE
wapsbl. Anametp MHoxecTBa. OrpaHnyeHHble MHOXecTBa. basa 1 npenbasa Tononoruun. JlokanbHas 6asa.

Tema 10. HenpepbiBHOE 0TO6paxeHne TONoNOrMYeckux NpocTpaHcTB. FomeoMopdoHbIe Tononormyeckme
npocTpaHcTBa. AKCUOMbI OTAENIMMOCTH.

CBoiicTBa HEMpepbIBHbIX 0TOOPAXEHUIA TOMONOMMYECKUX U METPUYECKMX MPOCTPAHCTB. KOMNO3Mums HenpepbIBHbIX
oTobOpaKeHUiA TONONOrMYeCcKMX NPOCTPaHCTB. [oMeoMopdraM TOMONOrNYECKUX MPOCTPAHCTB. AKCMOMbI OTAEIMMOCTU.
HocTtnxumoe, otoennmoe, perynspHoe 1 HopManbHoe TONonornyeckme npocTpaHcTea. HopmManbHOCTb METPUYECKOrO
NPOCTpaHCTBA.

Tema 11. CBA3HOE U NMHENHO CBA3HbIE TOoNoslornyeckoe npoctpaHcTeo. KoMnoHeHTbl cBA3HOCTU. KOMnakTHbIe
Tononoruyeckue NpocTpaHcTea.
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CBolicTBa CBSA3HbBIX U NIMHEAHO CBSA3HBIX TOMONOrMYeCKnX NPOCTPAHCTB. KOMMOHEHTbLI CBA3HOCTU U NIUMHEHOA CBA3HOCTU.
CBSI13HblE N NIMHENHO CBSA3HbI MHOXECTBA B TOMOIOrMYECKOM NPOCTPaHCTBE. KoMnakTHble Tononornyeckmne
NPOCTPaHCTBAa N MHOXeECTBa. KomnakTHble MHOXEeCTBa B B CTaHOAPTHOM apudoMeTMYEeCKOM NPOCTPaHCTBE. Tononorus
npon3eeneHnd Tononorn4eckmnx NpoCcTpaHCTB. TeopeMa TwuxoHoBa.

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

CBoiicTBa NapakoMMNakTHbIX TOMONOrMYeCKMX NPOCTPaHCTB. PasbrieHne eanHMLbl TOMONOMMYECKOro NPOCTPaHCTBA.
MepBas n BTOpas akcnombl cyeTHocTU. CenapabenbHOCTb TOMONOMMYECKOro NpocTpaHcTea. OnpeneneHus
TOMONOrMYECKOro 1 AudpdpepeHumpyeMoro MHoroobpasuii. Mprmepbl anddoepeHumpyeMbix MHoroobpasuii. 3agaqn Ha
BBELEHUE CTPYKTYpPbl MHOroobpasusi.

Tema 13. Mopdpu3mbl MHOroo6pasuit. logmMmHoroo6pasve MHOroobpasusa. immepcum u cybmepcumn. BnoxeHHble
M NorpyXeHHble MHOroo6pasus.

CaoiicTBa MOPCH3MOB U AnchcheoMophr3mMoB AndodepeHUMpPyEMbIX MHOroobpaauii. OTKpbITbie NOAMHOroo6pasus.
PaHr mopcomama. MoamMHoroobpasne MHoroobpasus. 3apaHue audgepeHLMpyeMoro MHoroobpasns ypaBHEHUSIMU.
Nmmepcun n cybmepcnmn. BnoxeHHble 1 NorpyXeHHble MHOroobpasus. MpuMepsbl BIOXEHHbIX U MOFPYXEHHbIX
AncpdoepeHLMpyeMbix NoAMHOroobpasuii.

Tema 14. KacatenbHoe u KokacartenbHoe npocTpaHcTBa. OudochepeHuman mopcmama MHOroobpasui.

KacartenbHoe 1 kokacaTenbHOe NPOCTPaHCTBa B ToUKe AndpdoepeHumpyemMoro MHoroobpasus. HatypanbHble 6asuc u
kobasuc. OudpdbepeHumansl MOpdraMoB anddepeHLmMpyeMbix MHOroobpasuii. HaxoxaeHme KoopanHaTHbIX
npeacTasneHnii Mopcr3MoB OndoepeHUpyeMblX MHOroobpasunii B COOTBETCTBYHOWMX OKPECTHOCTSIX U YyCTaHOBNEHMEe
MX CBOWCTB.

Tema 15. BekTopHOe none Ha aucpdoepeHLUpyeMom MHoroobpasun. Ckobka BeKTopHbIX nonei. Morok
BEKTOPHOro nons.

CBoiicTBa BEKTOPHbIX MONE Ha andogpepeHLmpyemMomM MHoroobpasmu. 'nankoe BEKTOPHOE None Kak onepatop
andodpepeHLpoBaHuS.

Ckobka rnafikux BEKTOPHbIX Nonei. TEH30pHOE None Ha MHOroobpasnu, ero KOOPAMHAaTL OTHOCUTENBHO KapThl.
MNoBeneHWe TEH30PHBIX NOMeR Npu 0TobpaxeHun ouddepeHLMpyeMbix MHOroobpasmii. NMoTok rnagkoro BEKTOPHOro
nons.

Tema 16. TeH30pHOE NMone Ha MHOroo6pasuu. MoeeaeHNe TEH3OPHbIX NONeN Npyu 0To6paxeHM MHOroobpasui.
BHelwuHue cpopmbl Ha gudbdoepeHLMpyeMoM MHOroobpasuu.

Onepauun Hag TeH30PHbIMM MONSAMM U X KOOPAMHATaAMN: CNOXEHWE, YMHOXEHNE Ha GOYHKLMIO, TEH30pHOe
npovsseneHne, ceeptka. CBOMCTBA BHEWHUX POPM Ha AndpdoepeHupyeMomM MHoroobpasun. BeluncneHve koopamHat
KOCOCVMMETPUYHbIX TEH30PbIX NONeN Ha AUMEPEHLMPYEMOM MHOrO0BPa31N OTHOCUTENBHO KapTbl U BHEWHMUX
andopepeHLanoB OT HUX.

Tema 17. JInHenHasa CBA3HOCTb HA MHOroo6pasun. KoBapnaHTHasi NPOM3BOLHasA.

CBoiicTBa NMHEHOI CBA3HOCTU HA OUGPEPEHLMPYEMOM MHOro06pa3unn 1 3akoH Npeodpa3oBaHNs KOMMOHEHT
NIMHEHOW CBA3HOCTW NPW 3amMeHe KapTbl. HaxoxaeHne KOBapmaHTHbIX MPOU3BOOHbIX MaAkMX TEH30PHbIX Nonel pasHbiX
BaneHTHocTel. [MapannenbHoe nepeHeceHne rmagkux BEKTOPHbIX MNoNen BAONb KYCOYHO-TNaakmx nyTen Ha
IncpdoepeHLMpyeMOM MHOroobpasnm.

Tema 18. TeH30p Kpy4eHUs1 N TEH30P KPMBU3HbI NpocTpaHcTBa adpcpMHHON CBA3HOCTU. PUMaHOBO 1
nceBOOpPMMaHOBO MHOroobpa3une. PUMaHOB TeH30p KpMBU3HbL. CKansipHasi U CeKLMOHHAasi KPUBU3HBDI.

CBoiicTBa TEH30pA KPYYEHUS U TEH30PA KPUBM3HBI MPOCTPAHCTBA adddUHHON CBA3HOCTU. Anrebpanyeckoe
ancpdoepeHumanbHoe Toxaectsa buaHkn. TeHsop Pruyun. PuUMaHoBO 1 NnceBooOprMaHOBO MHOroobpasue.
"eomMeTpuryeckuin CMbICN TEH30pa KPUBU3HbI. PUMaHOB TEH30p KpmBM3Hbl. CkansipHas KprBmM3Ha 1 rayccosa KPUBU3HDI.
CeKLMOHHbIE KPUBU3HBI.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO cCaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMUMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHuUsi, HanNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBa Hayku 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 us 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnudel "OudbchepeHumanbHas reomeTtpus n Tononorng”; 02.03.01 "MartemaTtuka 1 KOMMNbIOTEPHbIE HAayKK'".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

KoHcnekT nekumin no matematmyeckomy aHanunsy. Maganue naroe./A.H.lWepcTHes.-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 matemaTnyeckux BelumcneHnii Maxima - http://maxima.sourceforge.net/

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AucuUnnuHe (Moayno)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEdCTB BK/HOYaEeT OLEHOUYHbIe
cpencTBa TeKyLEero KOHTPONSA 1 OLUEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTaLUnm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHUPYEMBIM Pe3ynbTatamM 06y4eHUs Mo LUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKNM MO AUCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OoUueHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnsaeMbie K OEenCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHnun 1 kK nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoxeT BbiTb AOCTYMHA 0By4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (NM60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM Npu BBEAEHNM 00yHaloLLMMCs CBOETO NOrMHa 1 Naporist
OT NNYHOrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu NCNoNb30BaHMK NeYaTHbIX U3LaHWi GONNOTEYHbIN
oOHA, OoMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA

norosopoB KOY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB NHGPOPMALMOHHO-TENEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

OnddepeHumnansHas reomeTtpus n Tononorus - https://teach-in.ru/course/difgeom-and-topology-fomenko

ONDDEPEHUMANBHAS FTEOMETPUS KPVBbLIX 1 MTOBEPXHOCTEW B EBKJTIMAOBOM NPOCTPAHCTBE -
https://kpfu.ru/portal/docs/F1676918657/05_120_000327.pdf

MakeT MmatemaTnyeckux sblumcneHnin Mathematica - http://www.wolfram.com/
MakeT matemaTmyeckux ebldncneHmin Maxima - http://maxima.sourceforge.net/
TOMOoNornda N ANedEPEHUMATIbHAA TEOMETPUA - https://math.vsu.ru/chair/alg/jul07001.pdf

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

CrpaHnua 8 n3 12.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm B xo[ie NEKLIMOHHBIX 3aHSATUIA BECTU KOHCMEKTUpOBaHWe y4ebHoro mateprana. Obpalats BHMMaHWe
Ha kareropuu, opMynMpPoOBKK, packpbiBatolwme cogepXxaHne Tex Unm NHbIX sBfeHuii 1 npoLeccos,
Hay4Hble BbIBOAbI U NMPaKTMYeckme pekoMeHaaumm. JlopabateiBats CBOM KOHCNEKT NeKuumn, oenas B
HEeM COOTBETCTBYIOLWME 3an1cn U3 NuTepaTypbl, PeKOMEH40BaHHON npenoaasaTenem u
npenycMOTPEHHOI y4ebHOM NporpamMmMoii.

npakTnyeckune | B xoe noLrotoBkM K CEMMHApPaM N3y4nTb OCHOBHYO NUTEPATYPY, 03HAKOMUTLCS C LOMOMHUTENBHOM

3aHsATUA nMTepaTypoii, HOBbIMM MybnMKaunsMy B NEPUOLNYECKIX N3OAHNSX: XypHanax. 3agasatb
npenofaBaTento YyTOUHAOWME BONPOCH! C LENbIO YSICHEHNSI TEOPETUYECKMX NONOXEHWUI 1
ONTMMaNbHbIX CNOCOBOB PeLEeHNs pasnnyHbIX TMMNOB 3aaady. [py 3TOM y4ecTb peKkOMeHLaLmMm
npenonaeartens n TpeboBaHns yuebHOI Nporpammbl.

camocTosl- | CBOEBpEMEHHOE 1 Ka4eCTBEHHOE BhIMOIHEHNE CaMOCTOATENbHOM paboTel 6a3upyeTcs Ha
TenbHas Co6NI0AEHNN HACTOSIWMX PEKOMEH AL U N3yYeHU PEKOMEHO0BaHHOM nuTepatypbl. CTyneHT
paboTa MOXET LOMOMHNUTL CUCOK UCMONb30BaHHOM NMTepaTypbl COBPEMEHHbBIMU UCTOYHUKAMU, HE
NpeLCTaBNEeHHbIMU B CNNCKE PEKOMEHIOBaHHOM NTepaTypbl, U B AanbHEWeM NCNonb30BaThb
co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHble MaTepuansl NPy HaNMCaHUK KYPCOBbIX U AWUMIOMHbIX paborT.

3avert OcBOMTb TEOPETUYECKMIA MATEPUAn No BCeM TemaM. [1ns 3TOro Bbly4nTb BCE ONPELENEHNS OCHOBHbIX
MOHSATUI 1 BCE OCHOBHbIE (POPMYibl, C(POPMYIMPOBKM TEOPEM, 3aTEM MOHSATb MOEN NOKA3ATENLCTB
TEOPEM U Bbly4nTb 3TV [OKA3ATENBCTBA.

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

Bbibpatb CnoxHble 3a8ayv U PEUTb KX.

9K3aMeH OcBouTb TeOpeTI/ILIeCKI/II7I mMatepunan no BCeM TemMam. Insa atoro Bbly4Tb BCE onpenenieHnsa OCHOBHbIX
NOHSATUIA N BCE OCHOBHbIE popMynbl, POPMYNUPOBKU TEOPEM, 3aTEM MOHATb UOEN [OKA3aTENbCTB
TeopeM 1 Bbly4nTb 3T OOKa3aTeNnbCTBa.

nOBTOpI/ITb noen n MetTonbl peweHnda Bcex CtaHaapTHbIX 3anady no BCEM TeEMaM.

Bbl6paTb CNOXHble 3a40a4n N pewnTb UX.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHn4Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0BYYaIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Meberbio (CTonMbI 1
CTY/bS) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3mpoBaHHo Mebenbio
(cTonbl 1 CTYNbS).
KoMnbtoTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.

MynbTuMeguiiHas ayoautopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- CO3[4aHne BO3MOXHOCTEW Ais 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMI0 U3 PasHbIX MCTOYHMKOB -

HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 02.03.01
"MaTtemaTturka v KOMNbIOTEPHbIE HayKn" 1 NPOGOUI0 NOAroToBKM "Hayka 0 JaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.18 AugpbgbepeHunanbHasi reoOMeTpus 1 TOMosorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM

Mpodounb noaroToskmn: Hayka 0 gaHHbIX
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBartenbHol nporpamme: 2021

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:
20.10.2021). - Pexwnm poctyna: ons asTopma. nonb3oBartenen.

2. MaHbxeHckuin, B. U. BeneHue B oucpdoepeHumanbHyto reoMeTputo : ydebHoe nocobue / B. W. MaHbxeHckuid. - 2-e
n3ga., ucnp. - Caxkt-Metepbypr : Nlanb, 2021. - 240 c. - ISBN 978-5-8114-1979-1. - TekcT : 9NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/168849 (nata obpaleHus: 20.11.2021). -
Pexwum goctyna: ons asTopus. nonb3osartene.

3. Mpumakos, 1. A. FeomeTpus u Tononorms [OnekTpoHHbIV pecypc] : y4eb. nocobue / O. A. MNMpumakos, P. 4.
XamugynnuH. - 2-e n3g., nepepab. n gon. - Mockea : M®IA, 2011. - 272 ¢. (YHuBepcutetckas cepus). - ISBN
978-5-902597-13-1. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/451172 (nara obpaweHns:
20.10.2021). - Pexwnm goctyna: no nognucke.

JdononHutenbHaa nuteparypa:

1. WepcTtHeB A. H. KoHcnekT nekunii no matematuyeckomy aHanuay: yuebHoe nocobve / A. H. WepcTHes . - 5-e nag. -
OnekTp. oaH. (1 coarin: 2,66 M6) . - KasaHb : KasaHckuiin rocynapcTBeHHbl yHuBepeuteT, 2009. - 374 ¢. - TekcT :
anekTpoHHebIii. - URL: http:/libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (naTta obpawerus: 20.10.2021). -
Pexwum goctyna: oTKpbITbIN.

2. l'ymepos, P. H. SnemeHTbl 0bweit Tononoruu: yyebHoe nocobue / P. H. Mymepos. - KasaHb: Mspatenscteo KI'Y, 2007.
- 90 c. - TekcT: anekTpoHHbIi. - URL: http://window.edu.ru/resource/051/53051/files/ksu046.pdf (nata obpaleHus:
20.10.2021). - Pexxum gocTyna: OTKPbITbIN.

3. MopnpaH, B. E. 9nemeHTbl TONONoruu : y4ebHoe nocobue / B. E. MogpaH. - 3-e nsg., ctep. - CaxkT-MNeTepbypr : NaHb,
2020. - 188 c. - ISBN 978-5-8114-5835-6. - TekCT : anekTpOHHbIN // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/147138 (nata obpaueHus: 20.10.2021). - Pexum focTyna: Ans aBTopus. nonb3oBaTenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.18 AugpbgbepeHunanbHasi reoOMeTpus 1 TOMosorns

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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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