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Mporpamma gucumnnunHbl "KoMnboTepHOEe MOOENNPOBAHNE MEXaHNYECKMX U anekTpoamHaMmmiecknx cuctem”; 02.04.01 "Marematuka n
KOMIMbIOTEPHbIE HayKu'".

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 gucumnnunHbl "KoMnboTepHOEe MOOENNPOBAHNE MEXaHNYECKMX U anekTpoamHaMmmiecknx cuctem”; 02.04.01 "Marematuka n
KOMIMbIOTEPHbIE HayKu'".

Mporpammy oucuunnnHel paspaboTan(a)(vn) 3asenyownii kagenpoi, K.H. ArachoHoB A.A. (kadbenpa BbiCLel MateMaTku
N MateMaTM4eckoro MoOAeNnpPoBaHns, OTaeneHue neaarormyeckoro obpasosanust), AlIAAgafonov@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 FOTOBHOCTbK CAMOCTOATENbHO CO3aaBaTh NPUKNagHble MPOrpamMMHble CPeacTea Ha

OCHOBE COBPEMEHHbIX MHZOPMALMOHHBIX TEXHONOMWA U CETEBbLIX PECYPCOB

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

- CTponTtb MateMaTnyeckmne Mogeny OCHOBHbIX MEXaHUYECKNX U 3NEKTPOANHAMUYECKMX CUCTEM:

a) konebaHWin 0 [HOMEPHOW CUCTEMbI (IMHENHON, HENMHENHOW, C YH4eTOM AUCCUNATMBHBIX NMPOLIECCOB);
6) LBVXEHUS Tena B OAHOPOLHOM MOJE TSXECTU C YHETOM JIMHENHOTO N HENMHENHOTO COMPOTUBNEHWS;
B) CMOHTAHHOrO HapPyLWeHUS CUMMETPUN MEXAHNYECKON CUMMETPUN;

r) ABMXEHWe Tena B Nnone TAroTeHns 38e3[ U NNaHerT;

L) pensaTMBUCTCKUX MEXAHNYECKNX CUCTEM;

€) OBMXEHUS 3aPSAXKEHHbIX KNACCUYECKUX YacTUL, B 9NEKTPOMAarHMTHbIX NONSX;

X) OBUXEHUS 3aPSAXEHHBIX PENSTUBUCTCKUX YACTULL B SNEKTPOMArHUTHbIX NMONSX.

- Co3paBaTtb rpadomyeckue 1 aHMMaumoHHbIE MO4ENN MEXaHNYECKMX NMPOLECCOB U ABNEHWIA;

- Co3paeaTb KOHOUIYpaLMOHHbIE N (Pa30Bble AnarpamMmmbl MEXaHNYECKUX CUCTEM;

- Co3paBatb NEeKUMOHHbIE AEMOHCTPaUMN 1 Apyrue y4ebHble Matepuansl (B TOM YMACNE, U SNIEKTPOHHbBIE 1 CETEBbIE) Ha
OCHOBE KOMMbIOTEPHbIX MOLENe MexaHN4ecknx 06 beKTOB 1 MPOLECCOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.AB.3 OucumnnuHbl (Mogynmn)" 0CHOBHON NPOtheCCUOHANbHOW
obpasosatenbHol nporpammbl 02.04.01 "MaTemaTika 1 KoMnbloTepHbIE Hayku (MeToobl MaTeMaTnyeckoro u
ANropUTMUYECKOrO MOLENMPOBAHUS 0BLEHAYYHbIX 1 MPUKNAAHbIX 3a4a4)" U OTHOCMTCS K AUCLUMNMHAM Mo BbIGOpY.
OcBauBaeTcs Ha 2 Kypce B 3 CeMecTpe.

3. O6bem gucumunanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 34 yaca(os), B TOM 4ncne nekuuu - 0 yaca(os), npaktndeckme 3aHatus - 34 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 74 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBIL: 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)

Buabl u yachbl

KOHTaKTHOW paboThbl,

N Paspenbl oucumnnuHbl / Cemect nX TPy A0EMKOCTb CamocTosTeNnbHas
Moayns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. OcHoBHble MaTeMaTuieckmne 3 0 6 0 10
‘[Mooenn MmexaHun4yeckunx cuctem
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Mporpamma gucumnnunHbl "KoMnboTepHOEe MOOENNPOBAHNE MEXaHNYECKMX U anekTpoamHaMmmiecknx cuctem”; 02.04.01 "Marematuka n
KOMIMbIOTEPHbIE HayKu'".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. MaTtematnyeckmne momoenm
2.|0BUXEHWs Ten B rpaBMTaunoHHOM 3 0 6 0 16

none

Tema 3. Matematnyeckue mooenu
3. OLHOMEPHbIX MEXAHNYECKNX CUCTEM 3 0 6 0 16
4 Tema 4. MatemaTtnyeckme monenm 3 0 10 0 16

‘IcUCTEeMbl YacTuL,

Tema 5. KomnblotepHoe
5.|MmogenupoBsaHve 3 0 6 0 16
9NeKTpoanHaMnyeCkmnx Cuctem

NToro 0 34 0 74

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. OCHOBHble MaTeMaTU4yeCcKue Moaenm MexaHM4ecKmnx cCUcTeM

Mo,uenmposaHme nBmxeHus yactmu. CosnaHme nonb3oBaTenbCKnx npouenyp onga nccnenoBaHus 3anaHHbIX
PEenATUBNCTCKNX MEXaHNYECKNX CUCTEM N OEMOHCTpaUnn nx CBOWCTB.

YcrtaHoBka a3bika Python n 6ubnunotekn PyGame. OcHoBbl paboTbl ¢ a3bikoM Python.
3anaHue cnyyaiHoro nonoXeHus, pasmepa, ueta 06bekToB. Pabota ¢ MoLynem reHepaumun cnyyaiHblX Yicen.
Tema 2. MaTtemaTuyeckue Moaenu OBUXEHUA Ten B rpaBMTaLMOHHOM none

OpnHopoaHoe none cumbl TAXeCTU. YacheHHble MeToabl MHTErpupoBaHns: MetToq dinepa, metoq Bepne.
MonennpoBaHue B3aMMOLENCTBUS YacTuL, C rpaHuLel obnacTu.

Marematnyeckue monenu 6annuctvku. [IBuxeHne non NeiCTBMEM BHEWHUX cun. CO34aHNS MHTEPAKTUBHBIX MoLenel B
Pygame. lNpoekTnpoBaHne TpexMepHoO MO4ENN Ha NNOCKOCTb.

Tema 3. MatemaTtnyeckme moaenv ogHOMEpPHbIX MEXaHUYeCKUX CUCTeM

MaremaTtunyeckue MOLENM OLHOMEPHbIX MEXaHUYECKMX cucTeM. JluHelHble konebaHns, cBobonHOe ABUXEHME,
cobcTBEHHas YacToTa ocumnnatopa. KoHgmrypaLuoHHble 1 cha3oBble TpaekTopun. AHrapMoHudeckne konebaHms.

KonebaHus ¢ y4eToM TPeHUs, OUCCUnaTnBHbIE CUMbl, KOSMULIMEHT 3aTyxaHus. BoiHyXOeHHble konebaHus, pe3oHaHc.,
rpagouK Pe3oHaHCHOM KPMBOW NOrNOLEHNS

Tema 4. MaremaTnuyeckme MOLoeNnn CUCTEMbI YacTUL,

Bsanmogneiicteue yactuu. MooenuposaHve ynpyroro CToONKHOBEHUS YacTvy. CnmnaHue YacTtuu,.

Mo,uenmposaHme CNCTEeM MHOrmx 4actumu MetTonoom MOﬂeKyﬂﬂpHOM OuHamukun. Pacyet cpenHnX BENNYnH. Mogoenb
napHoro B3aMMOOENCTBUS HenonApHbIX MOJIEKYN, NOoTeHUnan ﬂeHHap,D,a-,D,)KOHCEi.

Co3spnaHve knacca v aKk3eMnisipoB knacca B Python. cnyyaiHble 6nyxnaHus
Tema 5. KomnbioTepHoe moaenmpoBaHue aNeKTpoaNHaAMUYEeCKUX CUCTEM
MaTemaTnyeckme Mmogeny ABMXeHMS 3apsaa B NOCTOSIHHBIX 9N1EKTPUHECKMX U MArHUTHBIX MOASIX.

MO,EI,eJ'II/lpOBaHI/Ie OBUXEHUA 3apsaXeHHbIX YacTul non OENCTBMEM CUNbI ﬂopeHua. MOJJ,G}'II/IpOBaHI/Ie noacucTem 4actuy
C NPpUTAXEHNEM N OTTaNNKUBaHNEM. ViccnepoBaHne OBUXEHMNS 3ap9I)KeHHOIZ 4acTuubl B CKpeLWeHHbIX 3NeKTPOMarHUTHbIX
nonsx.

MouenmpOBaHme PENATUBNUCTCKNX MEXAaHNYECKNUX N 3NEeKTPOANHAMNYECKUX CUCTEM.

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

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcTosTeNbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCTosITeNbHyto paboTy. CamoctoaTenbHas paboTta obydyatowmxcst
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, Hay4HYHO 1 CMPaBOYHYIO MTEPATYPY, BbINONHSAT 3a4aHuUsi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMY PECYPCaMU, BKNOYAS:
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Mporpamma gucumnnunHbl "KoMnboTepHOEe MOOENNPOBAHNE MEXaHNYECKMX U anekTpoamHaMmmiecknx cuctem”; 02.04.01 "Marematuka n
KOMIMbIOTEPHbIE HayKu'".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)
OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCcKM brneTam B COOTBETCTBUM C NpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoi.
OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHON y4ebHOM nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLUMnAnHblL. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHM KOMMNNEKTOBAaHNUS OOHA0B Hay4Hoi
6ubnnotekun KoY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Pygame physics simulation - http://www.petercollingridge.co.uk/pygame-physics-simulation
MporpammuposaHue Ha Python - https://stepic.org/course/l1porpammuposaHne-Ha-Python-67
YyebHuk Python 3.1 - https://ru.wikibooks.org/wiki/Python/YuebHuk_Python_3.1

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

npakTuyeckme | BeinonHeHne NpakTUyYecknx 3afaHnii IPOU3BOANTCS Ha NPaKTUHECKUX 3aHSATUSX HA OCHOBE
3aHsATUA npoiaeHHol Tembl. MNpenogasaTtenb B HAYane 3aHATUS 06bsCHAET obwue npremMbl paboThl,
MPUHLWMbI BbINONHEHUS paboThl, BbLAAET 3aAaHNe No BapuaHTaM, B XO4e 3aHATUS BHOCUT
KOPPEKTUpYoWWe NONPaBku, HanpaBnsieT Xon paboTbl CTyLEHTOB. BbinofHEHHbIE 3aaHUs CTYAEHTHI
NPeLCTaBNsAT NPENOLABATENO U OTBEYAKOT HA KOHTPO/NbHBLIE BOMPOChI!, CBSA3AHHbIE C BbIMOMHEHNEM

AAEKTPOHHEBH
Crpanuua 5 13 10. Bl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- I'IpanmbHaﬂ opraHmn3auns CaMoCTOATENIbHbIX y‘-le6HbIX 3aHATUIN, UX CUCTEMATUYHOCTD,

TenbHas uenecoo6pa3Hoe nnaHnpoBaHne paéoqero BpeMeHn No3BoNnsAeT CTyaeHTaM pa3BmBaTb YyMEHUA N

pa60Ta HaBblKM B YCBOEHUN N CUCTEMaTn3aumn r|p|/|o6peTaeMb|x 3HaHNN, obecnevnBaTtb BbICOKMIA YPOBEHDb
ycnesaeMoCTh B nepunon 06y‘-IeHVI$1, MONy4YnTb HABbIKU NOBbIWEHUS NPOJECCUOHANBHOIO YPOBHS.
oT10T BMA pa60Tb| npegycMmartpmeaet cnegyoumne snabl yqe6H0|7| NeAaATeNbHOCTU: NOAroToBKa K
NPakKTU4eCKNM 3aHATUAM, NOAroToBKa K KOJINOKBUYMY, BbINOJIHEHME OOMALLHNX pa60T, BbINONHEHNE
nHomBmnaoyanbHbIX pa60T, BbIMOJIHEHNE KOHTPOJ/IbHbIX pa60T, KOHCNEeKTnUpoBaHme, noaArotoeka K 3avety
N 9K3aMeHy. Ecnu s npouecce CaMoCTOATENbHOM pa6OTbI HanO n3y4eHmem TeopeTndHeckoro marepumana
nnn npu peweHnn 3anad y CtyaeHta BO3HMKaKT BOMPOCHI, pa3pelWnTb KOTOpPble CaMOCTOATENIbHO HE
yhaeTcs, Heobx0anMo 06paTI/ITbC$| K npenogasaresito ang nosiydeHmnsa y Hero paSBHCHeHVIVI nnn
YKa3aHI/II7I. B cBowux BOMpocax CTyaeHT OO0/1XKeH YeTKO Bblpa3nTb, B 4EM OH UCMbITbIBAET 3aTPyaoHEHUA,
XapakTep 3TOro 3artpynoHeHus. 3a KOHcyﬂbTaLlMGVI cnepyet 06paLIJ,aTbCS| n B cny4ae, eCnm BO3HUKHYT
COMHEHNA B NpPaBUIbHOCTU OTBETOB Ha BOMPOCbl CaAMOMNPOBEPKU.

aK3aMeH MonrotoBky K ak3aMeHy LienecoobpasHo Havatb ¢ pasbopa NPoaeHHbIX 3a4a4 Y UCTOYHWKOB
nutepatypbl. Mpexae Bcero cnenyet BHUMATENbHO NepeynTaTh y4ebHyo nporpamMmmy U NporpamMMHble
BOMPOCHI 4711 MOAFOTOBKM K 9K3aMeHy, YToObl BbIAENUTb U3 HIX HauMeHee 3HakoMble. [lanee nonxeH
cnepoBath 3Tan NOBTOPEHMS BCErO NMPorpaMMHoro matepuana. Ha aty paboty uenecoobpasHo
0TBecTM 60nbllyio YacTb BpeMeHUW. Crnenyowym 3TanoM sSBsieTcsl CaMOKOHTPOSb 3HAHWS U3YHEHHOrO
MaTepuana, KoTopblil 3aKMo4aeTCcsi B YCTHbIX OTBETAX Ha NMPOrpamMMHble BOMPOChI, BBIHOCUMbIE Ha
3K3aMeH. Teancbl 0TBETOB Ha Hambonee CNoXHbIE BOMPOCHI XenaTenbHO 3anncathb, Tak Kak B
npoLecce 3anucy BKIKHAOTCS LONONHUTENb@ble MOTOPHbBIE PECYPChI MaMSTH.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NpOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecnedyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHON PaboThl 0OYYAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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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
OUCTAHUMOHHOMO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNEHUS C LOKNAnAMM 1 3alMThl BbINOMHEHHbBIX 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;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuo 02.04.01

"MaTtemaTturka 1 KOMNbIOTEPHbIE HAaYKM" 1 MarncTepckomn nporpamme "MeTtoapl MaTeMaTu4eckoro 1 anropuTMMYecKoro
MOLEennpoBaHus obLLeHay HbIX ¥ NPUKNaaHbIX 3anay”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B.3 KoMrbtoTepHOE MOAENNPOBAHNE MEXaAHUHECKUX U
SNIEKTPOANHAMUHECKUX CUCTEM

MepeueHb nuTepartypbl, HEOOXOAUMOW L4/Ii OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHnA 06u_.|,eHaqub|x 1 npuknanHbix
3anad

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. lopnay, B.A. Matematnyeckoe mogenuposanue. [locTpoeHne mogenei n YucneHHas peannsaumns [SNeKTPOHHbIA
pecypc] : y4eb. nocobue / B.A. lopnay, B.I'. laxo.. - 3nekTpoH. faH. - CaHkT-Metepbypr : NlaHb, 2016. - 292 c. - Pexum
poctyna: https://e.lanbook.com/book/74673. - 3arn. ¢ akpaHa.

2. puropbes, A.[l. MeToAbl BbIMUCANTENLHON 3NEKTPOANHAMMKMN [DNEKTPOHHbIA pecypc] - OnekTpoH. aaH. - Mocksa :
®duamarnnt, 2013. - 428 c. - Pexxum poctyna: https://e.lanbook.com/book/48301. - 3arn. ¢ akpaHa.

3. Temam, P. MaTemaTnyeckoe MoLenvMpoBaHue B MexaHMKe ChOWHbIX cpefl [DNeKTPoHHbIA pecypc] : y4eb. nocobue /
P. Temam, A. MupaHBunb. - OnekTpoH. faH. - Mocksa : Mispatensctso 'Nlabopatopus 3HaHuid', 2017. - 323 c. - Pexum
noctyna: https://e.lanbook.com/book/94110. - 3arn. ¢ akpaHa.

JononHutenbHasa nuteparypa:

1. MpoxopeHok, H.A. Python 3. Camoe Heobxoammoe: MNMocobue / H.A. MpoxopeHok, B.A. LpoHos - CIM6:6XB-MNeTtepbypr,
2016. - 464 c. ISBN 978-5-9775-3631-8 - Pexum poctyna: http://znanium.com/catalog/product/944129

2. l'ypukos, C.P. OcHoBbI anroputMm3aLmy 1 nporpamMmmupoBanms Ha Python : yueb. nocobue / MN'yprkos C.P. - M. :
DOPYM : MIHDPA-M, 2018. - 343 c. - (Boiciuee obpasoBaHue: bakanaspwar). - Pexum gocTtyna:
http://znanium.com/catalog/product/924699

3. MnoxoTHKKoB, K.3. MeTon 1 nckyCcCTBO MareMaTn4eckoro MOL4ENMPOBaHNS [DNEKTPOHHBIN pecypc] : Kypc nekumi /
K.9. MnoxotHumkos. - M. : ®JIMHTA, 2012. - 519 c. - ISBN 978-5-9765-1541-3 - Pexum pocTtyna:
http://znanium.com/catalog/product/456334

4. CaBeHkoBa, H.MN. YncneHHble MeTOabl B MATEMATMHECKOM MOAENVMPOBaHMM : y4eb. nocobue / H.IM. CaBeHkosa, O.I".
Mposopoea, A.H0. MokuH. ? 2-e nag., ucnp. u gon. ? M. : UH®PA-M, 2017. ? 176 c. ? (Bbiclee obpa3oBaHme:
BakanaBspwuar). - Pexum poctyna: http://znanium.com/catalog/product/774278
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B.3 KoMrbtoTepHOE MOAENNPOBAHNE MEXaAHUHECKUX U
SNIEKTPOANHAMUHECKUX CUCTEM

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHOIOMMW, UCMONb3YyeMbIX A1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns n MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbOTEPHbBIE HAYKK

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHunA 06u_.|,eHaqub|x n npuknanHbix
3anad

Keanudukaums BbiMnycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucumnnanHbl (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus n
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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" conepXuT npom3sBeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN roCcy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB M BKNKOHYAET y4ebHMKN, yiebHble nocobus, yuebHO-MeToanYeckme
KOMMekchbl, MOHOrpadoum, asTopedeparbl, Auccepralmm, SHUUKIoNeanun, CnoBapu U CNpaBoYHNKN,
3akoHogarteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHON cncTeme
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans 4aHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3NIEKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyvarowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K yyebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEPATypbI.
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