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Mporpamma ancumnnuHbl "KoMnbioTepHble MeToabl B Teopun nosepxHocten"; 01.03.01 "Maremartuka".

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 ancumnnuHbl "KoMnbioTepHble MeToabl B Teopun nosepxHocten"; 01.03.01 "Maremartuka".

Mporpammy omucuunnvHebl paspabotan(a)(n) LOUEHT, K.H. (aoueHT) MBaHbwmH M.H. (Kagenpa reomeTtpuu, otaeneHne
maTtemaTuku), Pyotr.lvanshin@kpfu.ru

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
MnK-2 CnocobeH akT1BHO y4acTBOBATb B UCCNEA0BaHUM HOBbIX MaTeMaTnYecKknx moaenei
B €CTECTBEHHbIX Haykax

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

CTyneHTy Heo6X0OUMO OCBOWTb COBPEMEHHbBIE MAaTEMATUYECK/E METObI 0OPabOTKM AAHHbIX.
JonxeH ymeTb:

YCBOUTb M YMETb NPUMEHATb OCHOBHbIE anropuTMbl PaboTbl C MOBEPXHOCTAMMU N KPUBBIMU.

JlonxeH BnageTb:

CryneHT

LONXEH CTPOUTb NPUMEpPbLI NPUMEHEHMS! aITOPUTMOB U NCMONb30BaTh MOHSATUS HA NPaKTUKE.
JlonxxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

CTyneHTy HeobxoAMMO OCBOUTb COBPEMEHHbIE MaTeMaTuieckme MetTombl 06paboTku AaHHbIX.
YCBOUTb M YMETb NPUMEHSATb OCHOBHbIE anropuUTMbl PaboTbl C MOBEPXHOCTAMU 1 KpuBbIMUA. CTyOEHT
LONXEH CTPOWTb NPUMEPbI NPUMEHEHMNS aNITOPUTMOB U NCMONb30BATh NMOHATUS Ha NPaKTUKE.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[B.04.05 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoi nporpammel 01.03.01 "Matematuka (Matematuka B UgOPOBOIA SKOHOMKKE)" 1
OTHOCUTCS K AMCUMNAMHAM Mo BbiBopy.

OcBauBaetcs Ha 3 kKypce B 5 ceMecTpe.

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 ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 37 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(os), npakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 5 cemMecTpe.

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)

Buabl u yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHble
flekumu 3aHATUSA paboTbl
1.|Tema 1. AdbdpuHHas reomeTpus 5 2 2 0 4
Tewma 2. NonnHoMmManbHble 1 cNnanH
2. KDVIBBIG 5 2 2 0 4
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl

Tema 3. MynbTnaduHHbIE
s oTobpaxeHus 1 NonsipHble POPMbI 5 2 2 0 4
4.|Tema 4. Kpusble Besbe 5 3 2 0 4
5.[Tema 5. B-cnnaiH Kpusble 5 3 2 0 4

Tema 6. NonnHomMmnaneHble
6. NMOBEPXHOCTHN 5 2 2 0 5

Tema 7. Anroputmbl pasbreHuin ons
/. NONNHOMMANBbHbBIX NOBEPXHOCTEN 5 2 3 0 6

Tema 8. lNonuHoMmManbHble cnnamH

NMOBEPXHOCTU 1 MOBEPXHOCTU
8.|pasbuennin. TeH30pHbIE 5 2 3 0 4

NPoOn3BeAEHNS U CUMMETPU30BAHHbIE

npou3seneHus

Ntoro 18 18 0 35

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. AcdbcpuHHaa reomeTpus

AdbprHHbIE NpocTpaHcTBa. [MNprmepbl adpOUHHBIX NPOCTPaHCTB. ToxaecTso Yasneca. ApduHHbIE KOMBUHaUNK,
6apuLeHTpbl. AdogprHHBIE NoAnpocTpaHcTBa. APgMHHAS HE3ABUCMMOCTb 1 adddprHHbIE penepbl. APEUHHBIE KapTbl HAa
MHOroobpaausix. AQCpMHHbIE Fpyrnbl U UX AehcTBUS. AQCVHHBIE FMNEPNNIOCKOCTM B adpdIMHHBIX NPOCTPAHCTBAX.
PeweHunsa tTunosbix 3a4ay.

Tewma 2. NMonnHOMManbHbie U cnNianH Kpuebie

BeeneHve B nonuHoMuanbHbie Kpusbie. MonnHomMmnanbHble KpyBble cTenenn 1 n 2. NepBoe CTONKHOBEHUE C NONSPHBLIMU
goopmamun (uBeteHue). MNMepsas BcTpeya ¢ anroputmom e Kacrenbxay. lNonnHomMmnanbHble KpyBble cTeneHn 3.
Knaccudprkaumst nonMHoMmanbHbIx Kybukos. BTopoe cToNKHOBEHME ¢ NnonsipHbiMM doopmamm (LBeTeHue). Bropast
BCTpeya ¢ anroputmom ae Kactenbxay. MNpuMepbl KybrkoB, onpenensieMbix KOHTPObHbIMY TOYKaMM.

Tema 3. MynbtnacpdomHHbIE OTOGPaXeHUs U nonsipHble hopPMbI

MynbTrnadythuHHbIE KapTbl U NonsipHble oopMbl. MynbTradguHHbIE KapTbl HA MHOroobpasunsix. AQEUHHBLIE NONMHOMBI U
nX nonsipHble popmbl. MNMonMHOMManbHbIe KpYBbIE U KOHTPOSbHbIE TOYKU. EAMHCTBEHHOCTL NONSIPHOWM OOPMBbI
APVHHOrO NOAMHOMUANBHOIO 0TOBpPaxeHus. MonspPU3aLMOHHbIE MOANHOMbI OT OAHOW UM HECKONBbKMX NEPEMEHHBIX.
PeweHnsa tTunosbix 3a4av.

Tewma 4. Kpuebie beabe

MonmHoMuanbHble KpKBble Kak KpuBble beabe. Anroputm fe Kactenbxay B 06uwein goopme. ANropuTMbl NogpasneneHns
NS nonvHoMUanbHbIX KpuBbIX. NporpeccusHas sepcus anroputma ge Kacrtenbxay. [Npov3sogHble NONNHOMMANbHbBIX
kpmBbix. O6beanHEHNS (AXONHBI) agPPUHHBIX MONMHOMUANBbHBIX GOYHKLMIA. [pMMepbl NPUMEHEHNS anropuTMa B
nporpamme Mathematica.

Tema 5. B-cnnawH KpuBble

B-cnnaiH kpusble. BBeaeHve: nocnenoBaTenbHOCTU Y3N0B, KOHTPONbHbIE TOYKM Oe Bypa. BeckoHeuHble
nocnenoBaTenbHOCTA Y3/0B, OTKPbITble B-cnnaiiH kpueble. KoHe4yHble nocnenoBaTenbHOCTU Y310B, KOHeYHble B-cnnaiiH
KpuBble. Linknnyeckne nocnenosarenbHOCTY Y3N0B, 3aMKHyThle (Lunknndeckue) B-cnnaiH kpmsblie. AnropuTm ge bypa.
Anroputm ge Bypa v BcTaska y3nos. MonsipHele popmbl B-cninaiHos. Kybuyeckas cnnanH-mHTepnonsuums.

Tewma 6. NMonMHOMManNbHbIe MOBEPXHOCTU

MNMonuHommanbHble NOBEPXHOCTU. Nongaprn3aunoHHble NOANHOMUAaNbHbIE NOBEPXHOCTU. BrnonnHoMmanbHble NOBEPXHOCTM
B nonsipHoli cpopme. Anroputm ne Kactensy; MpsimoyronbHble MoBepxHocTHble 3annathbl. [1oBepxHOCTH 0BLWEN CTENEHN
B nonsipHou dpopme. Anroputm e Kactenbxay ons TpuaHrynsumini Ha nosBepxHocTu. [pon3soaHble No HanpasneHnto
NONMHOMUANbHbIX MOBEPXHOCTENA.

Tema 7. Anroputmbl pa3bueHuit onst NOIMHOMUANbHbLIX MOBEPXHOCTEN
Anroputmbl pasbrueHunii ofist TPeyrofbHbIX NaTyeid. ANropuTMbl pa3bueHmnin 4ns YeTbIPEXYroNbHbIX
natyeinn. lNMpumeHeHne anroputMa e Kactenbxay ons pasgeneHus

TPEeyronbHOro narya Ha nonnaryu, 4Tobbl MONY4NTb TPUAHTYASLIMIO MOBEPXHOCTHOMO NaTya C NMoMOLLbI PEKYPCUBHOIO
nogpasgenexus. Nprmepsl npuMeHeHus anroputma B nporpamme Mathematica.

Tema 8. MonnHoMManbHbIE CNNIaH MOBEPXHOCTU M NMOBEPXHOCTU pa3bueHnint. TEH30pHble NPOU3BEAEHUS U
CMMMeTpU30BaHHbIe Npou3BeneHnst
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MonMHoMManbHbie CNNaiHOBLIE MOBEPXHOCTM 1 MOBEPXHOCTY AeneHus. CoeauHeHNs (XO0MHbI) NONMHOMUANbHbBIX
noBepxHocTen. CnnaiH NOBEPXHOCTY C 3a0aHHO TpuaHrynsiumein. CnnaiHoBbIE NOBEPXHOCTU C NMPAMOYrONbHbIMM
natyamu. MNoBepxHocTu noapasaeneHus. 'KoHCTPyKUMS Wasinbl', uav roMmorenmaauns. MpononxeHne ajpgUHHbIX KapT
L0 NMHEWHbIX KapT. OT MyNbTUAUHHBIX KAPT K MyNbTUNMHEAHbIM KapTaM.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pas3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNNHE (MOZYyNio);

- onMcaHve nopsaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
- KPpUTEPUU OLIEHNBAHWSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbBIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6X0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0OHOM U3 ABYX BapuaHToOB (NGO B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMO O/ OCBOEHUS AUCLMMNAVHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUW YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

BA30BbIE AITOPUTMbl KOMMBbIOTEPHOW MPA®WKN - http:/dgng.pstu.ru/conf2016/papers/4/

MpammatuH A.l., PomaHosa I".3., UbiraHok E.A. KomnbloTepHoe MOAeNnpoBaHne npu U3y4eHnn SUCLUMNANH, CBA3aHHbIX
C pacyeToM onTuyeckux cucteM. Metoguyeckne ykasaHus Kk nabopatopHbiM pabotam. - CIM6: HAY UTMO, 2011. - 111c. -
http://aco.ifmo.ru/upload/publications/book_grtz_2011.pdf

ExoBa K.B. MonenvuposaHue n obpaboTka nsobpaxenuii - Croé: HAY MTMO, 2011. - 93c. - -
http://aco.ifmo.ru/upload/publications/book_image_proc.pdf

9. MeTtopnyeckue ykasaHus ans o6yyaroLLMxcsi N0 OCBOEHUKD AUCLMITIIMHBI (MOAYNSA)
Bug pa6ot MeToaounueckue peKoMeHaauum

nekumm Jlexumm npoeonsitcst no Curves and Surfaces In Geometric Modeling: Theory And Algorithms, Jean
Gallier. CTyneHTy pekoMeHOyeTcsl 03HAaKOMUTBLCS C KHUFOM, pa3obpaTb NpuMmepbl 1 ynpaxHeHus 13
Hee. YcnewHoe 0CBOeHWe Matepuana obecneynT BO3MOXHOCTb peliaTb aHanorMyHble 3aiaqm u
NMPUMEHSITb NOMYy4YeHHbIe 3HaHUS B Opyrux obnacrax.

npakTtudeckme | MNpakTnyeckne 3aHaTMa NpoBOAATCA No ynpaxHeHusm nad Curves and Surfaces In Geometric

3aHATMA Modeling: Theory And Algorithms, Jean Gallier. CTyneHTy pekoOMeHOyeTCs 03HaKOMUTbCS pas3obpatb
MPUMEPbI U yNpaxkHEHUs U3 Hee. YCMELHOe 0CBOEHNE MaTeprana 06ecrneynT BO3MOXHOCTb pewwaTtb
aHanornyHble 3a0a4m 1 NPUMEHSATb NONYYEHHbIE 3HAHNS B APYrux obnacTsix.

camocTosi- | MIayyeHne 0ononHUTENbHOW NuTepatypbl MPUBETCTBYETCS U NOOWPSETCS OOMNOHUTENbHBIMU
TenbHas 6annamu. Mockonbky nekummn nposoasitca no Curves and Surfaces In Geometric Modeling: Theory
paboTta And Algorithms, Jean Gallier. CTyneHTy pekoMeHayeTcsi 03HaKOMUTLCS C KHUMOW, pa3obpatb
npuMepbl 1 yNpaXHEHMs N3 Hee, a TakXe U3y4YnUTb NNTepaTtypy U3 faHHO MOHorpadun.

3avet Ha sk3ameHe cTyneHT 0653aH pellatb CTaHLapTHblE 3a8a4n 13 gaHHo obnactu. Kpome Toro,
HEoHX0MMO 3HaTb HOPMYNIMPOBKM OCHOBHbIX YTBEPXAEHU TEOPUU. TakXe CTYLEHT LOMKEH YMETb
CTPOWTb CTAHAAPTHbIE aNrOPUTMbI U MPUMEHSITb UX OS5 PELUEeHWs BbINUCIMTENbHBIX 3a8ay. B
4aCTHOCTU, HEOBXOAMMO YMETH CTPOUTbL CTAHAAPTHBIE KPUBbIE 1 NMOBEPXHOCTY MO ANCKPETHOMY
Habopy TOYEK U NPVIMEHSTb WX LN1S BbIYUCNEHWS KBAAPATYPHBIX DOPMYII.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJOIMI, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMIMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHGOPMAaLMOHHbBIX CPABOYHbBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMAMHE (MOLYNio) BKNIOYAET B cebs
cnenyrolwme KOMAOHEHTbI:

MoMelueHns ons caMoCTOATENBbHON PaboThl 0BYYaOLWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnedyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe AN pa3nnYHbIX NONb30BaTenei;

A
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 01.03.01
"MatemaTtunka" n npoounio NoAroToskn "Matemartmka B LMGOPOBO 9KOHOMMKE".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuHbl "KoMnbioTepHble MeToabl B Teopun nosepxHocten"; 01.03.01 "Maremartuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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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. BynasuH, J1. A. KoMnbtoTepHOe MOgenmpoBaHne onsnmyeckux cuctem: yuebHoe nocobue / J1.A. bynaswuH, H.B.
BoiropHuukuit, H.W. Neboeka. - JonronpyaHsiii: MHTennekt, 2011. - 352 ¢. ISBN 978-5-91559-101-0. - TekcT :
anekTpoHHbiiA. - URL: https://znanium.com/catalog/product/398942 (nata obpawerus: 18.03.2020). - Pexwnm gocTtyna: no
noanucke.

2. 3apvnos &. L. BBeneHune B MaTeMaTMyeckoe MOAENMpPoBaHue: yiebHO-MeTOANYECKIMA KOMMNEKC Kypca no
HanpasneHuio noarotosku: 050100 Meparornyeckoe obpasoBaHue, NPOgUNbL: MaTeMaTmyeckoe obpasoBaHue,
MHgoopMaThKa U MHPOPMaLIMOHHbIE TexHonoruu: [ydebHoe nocobue]/ 3apunos @. Ul.; KazaH. oenep. yH-T, Kad. BbicL.
MateMaTtuku 1 MaT. MOLENMPOBaHWS . - ANEeKTPOHHbIe AaHHble (1 goaiin: 0,589 M6). - (KasaHb: KazaHckuii
oenepanbHbln yHusepcuteT, 2013). - TekcT : anekTpoHHbIR. - URL:

http://kpfu.ru/docs/F1777009712/vvedenie.v.modelirovanie6.pdf (nara obpaueHus: 18.03.2020). - Pexum pocTyna:
OTKPbITbINA.

3. UrHatbes tO. I'. MaTemaTunyeckoe 1 KOMMbIOTEPHOE MOLENUPOBaHNE hyHOAMEHTaNbHBLIX 0O HEKTOB U ABNEHUIA B
cucTeMe KOMMbloTEPHOW MatemaTukn Maple: [nekuum ong wkonbl No Matematudeckomy mogenuposaxmio)/ HO. I
WNrHaTtbes; KazaH. (MpuBonx.) doenep. yH-1eT, MIH-T MaTemMatukn n mexaHuku um. H. V1. llobauyeBckoro. 9nekTpoHHble
HaHHble (1 dpain: 19,09 M6). (KasaHb: KasaHckuii cheiepanbHblii yHuBepeutet, 2014). - Ons 8-ro, 9-ro n 10-ro
CeMecCTpoB. - TekcT : anekTpoHHbIn. - URL: hitp://kpfu.ru/portal/docs/F597477196/05_120_000443.pdf (nata
obpaweHns: 18.03.2020). - Pexum poctyna: oTKpbITbIN.

JononHutenbHasa nuteparypa:
1. Mockanes, 1. B. MatemaTtnyeckoe MmogenuposaHue NopucTbIX CTPYKTYP : MoHorpadoums / . B. Mockanes, B. B. lWuTos.
- Mockga : PUSMATIIUNT, 2007. - 120 c. - ISBN 978-5-9221-0818-8. - TeKCT : aneKTpOHHbIV // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2748 (nata obpauweHusi: 18.03.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.
2. Manukos P.®., OcHOBbI MaTEMaTMHECKOr0 MOAENMPOBaHNS : y4ebHoe nocobue nns By3os / Manukos P.®d. - Mocksa:
lopsyas nuHng - Tenekom, 2010. - 368 c. - ISBN 978-5-9912-0123-0 - TekcT : anekTpoHHbI // 3BC 'KoHcynbTaHT
ctymeHTa' : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785991201230.html (nata obpaiweHus: 18.03.2020).
- Pexum poctyna : no nognucke.
3. KomnbloTepHoe MooenvpoBaHue : y4ebHuk / B.M. Mpanos, I".B. OseukuH, M1.B. OBeykuH, M.B. Pynakos - Mockea :
KYPC : IH®PA-M, 2020. - 264 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-906818-79-9. - TekcrT :
aNeKTPOHHbIA. - URL: hitps://znanium.com/catalog/product/1062639

(nata obpaweHus: 18.03.2020). - Pexxum gocTtyna: no noanmcke.
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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
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