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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

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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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

Mporpammy oucumnnuHbl paspaboTan(a)(m): LoueHT, K.H. HacpytamHoB M.d. (kagpenpa KOMMNbIOTEPHON MaTeEMaTUKN 1
WHOOPMAaTKKK, OTAENEHNE Neaarornyeckoro obpasosanus), Marat.Nasrutdinov@kpfu.ru ; noueHt, k.H. Hypues A.H.
(Kadbenpa aspornapomexaHukn, otaeneHne mexanunkn), Artem.Nuriev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OrikK-4 CnocobeH NpYMeHsiTb COBPEMEHHbIE MHAPOPMALIMOHHbLIE TEXHOMOMMW, UCMONb30BaTh

1 co3naBaTb NPorpamMmHble CpeancTea onsa peweHnsa 3anady Haykm n TeXHUKn

MK-3 CnocobeH npenofasatb Pr3MKO-MaTeMaTMYeECKE OUCLUMNMHBI 1 UHGDOPMATMKY B
CpenHel WKone, CPenHNX cneunanbHbiX y4ebHbIX 3aBeAeHNSX U 3aBeAEHUSX
OMONHUTENBHOrO 06pPa3oBaHUs ons netel U B3POCHbIX C YHETOM
COUMNanbHO-NCTOPUYECKINX, STUYECKMX, & TakXXe NPaBOBbIX HOPM

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

3HaTb OCHOBHbIE Uaeun, nexalyne B OCHoBe KOMMNbIOTEPHbIX HAYK, UX NPaKTn4eckoe npmMeHeHne n BO3MOXHOCTHU;,
OCHOBHble MeTobl anropnuTMn3auum NnpukKnagHblix 3agay MmartemMaTnk, MexaHuku, ousankn n gpyrux Hayk;

JlonxeH ymeThb:
HaxoAuTb, aHaNM3MPOBaTh U KOHTEKCTHO-0bpabaTtbiBaTb HABYYHO-TEXHUYECKYO MHCPOPMALMIO C MOMOLLbIO

KOMMblOTEpPa; aKTVBHO MCMOMb30BaTh KOMMbIOTEP B NPOGECCUOHANBHOM 1 coumanbHO-6bITOBON cdiepe; co3naBaTtbh
6a3bl AaHHbIX 1 UCMONb30BaTb PECypChl VIHTEpHeT.

JonxeH Bnanetb:

BnapeTb HaBblkaMn NPYMEHEHUS! METOLOB KOMMbIOTEPHbIX HAYK AN Pa3nMYHOro knacca 3afnay, yMeHMeM SOBECTU MX
[0 yncna; 6a30BbIMY 3HAHUSIMU B 0BNACTSX MHGPOPMATVKU U MHEDOPMALIMOHHBIX TEXHOMNOMMIA, HAaBbIKaMm
UCMOMb30BaHNS NPOrPaMMHbIX CPEACTB 1 PaboTbl B KOMMbIOTEPHBIX CETSX.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

B pesynbTate 0CBOEHWS OUCLMMNANHBI 06yYaoWMNACS LONXEH:

- 3HaTb OCHOBHbIE NAEN, nexatume B OCHOBE KOMMNbIOTEPHbIX HAYK, UX NpakTnyeckoe npnMmeHeHne n BO3MOXHOCTU;
OCHOBHble MEeTO bl anropnTMM3auum NpukKnagHbix 3agad MmatemMaTnki, MexXaHukKn, oU3nKn n gpyrux Hayk;

- YMeTb: Haxo4uTb, aHaNM3npoBaTh 1 KOHTEKCTHO-0BpabaTbiBaTh HABYYHO-TEXHUYECKYHO MHCDOPMALIMIO C MOMOLLBIO
KOMMbOTEPA; aKTUBHO MCMONb30BATH KOMMbLIOTEP B MPOCECCUMOHANBHOMN 1 coumanbHO-bbITOBON cdpepe; co3nasatb
6a3bl JaHHbIX 1 UCMONb30BaTh pecypchl HTepHeT.

- Bnapgetb HaBblkamu NPUMEHEHNA METON0B KOMMbIOTEPHbIX HAYK ON14 Ppa3/IM4HOro Knacca 3agad, yMeHmMem nosecTtu
nX 0o 4yncna; 6a30BbIMI 3HAHUSIMU B 06NACTSIX MHPOPMaTUKM N MHAPOPMALMOHHbIX TEXHONOrMin, HaBblkaMun
MCNONb30BaHNA NPOrpaMMHbIX CpencTs 1 pa6OTbI B KOMIMbKOTEPHbIX CEeTAX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.09 OucumnaunHbl (Mogynun)" OCHOBHO NPOIECCUOHASBHOWA
obpasoBatenbHoi nporpammel 01.03.03 "MexaHrka 1 MatemaTtn4yeckoe mogenuposaHue (MexaHuka u MmaTtemMaTmyeckoe
MOLENVPOBAHMUE)" 1 OTHOCUTCS K 0653aTeNbHBIM OMCLUMINHAM.

OcBauBaetcsi Ha 1, 2 kypcax B 1, 2, 3, 4 ceMmecTpax.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSTENbHYHO
paboTy obyuaromxcs

O6was TpynoeMKoCTb ANCLMNNHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHas paboTta - 272 yaca(oB), B TOM yucne nekumm - 134 yaca(os), npakTuyeckne 3aHsaTus - 32 4aca(os),
nabopatopHblie paboTbl - 102 Yaca(oB), KOHTPO/b CAMOCTOSITENbHOW paboThl - 4 yaca(os).

CamocrTositenbHas pabota - 241 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 63 yaca(os).
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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

dopmMa NPOMEXyTOYHOro KOHTPOMS AUCLUMMINHLI: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 3a4eT B 3 CEMECTPE;
9K3aMeH B 4 cemecTpe.

4. CopepxaHue oucLUNAUHbI (MOOYNS), CTPYKTYPMPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHMeMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuih niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCLUNAUHE (MOJYNIO)

Bupgbl 1 yacbl KOHTAKTHOM paboThl, Camo-

MX TPYL0EeMKOCTb (B Hacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumn|MpakTu-MpakTtu-yla6opa-Jla6opa- Tenb-
monayns MECTP| Bcero | B an. |4Yeckume |4yeckue [TopHble|TOpHble| HasA

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

Tema 1. VicToprs passmTns BblMUCINTENBHON
TEXHUKM, €ee COBPEMEHHOE COCTOSIHME.

1. |Cuctembl cuucnenns. KoguposaHne 1 6 6 0 0 7 0 12
MHgopmauunu.

Tewma 2. Apxutektypa OBM. KomnbloTepHble
2. |cetn. CncTeMbl KOMMbIOTEPHON MaTeMaTUKK 1 10 10 0 0 9 0 20

Tema 3. BeegeHue B A3bIK
3. [nporpammupoBanms C++. Komnunsiuus, ’

" InepeMeHHble, TUMbl AaHHbIX., MACCUBBbI. 8 6 0 0 9 0 24

Tewma 4. Luknbl. YcnoBHble onepatopsl.

4. |Pabota ¢ chainamu. dyHKLUN. 1 10 0 0 0 9 0 19
Tema 5. MNoHaTne anropmtma. OueHka
CNOXHOCTM anropuTMoB. PekyppeHTHble

5. |cooTHoWweHWs. BoluncneHne pekyppeHTHbIX 2 6 14 0 0 7 0 21
COOTHOLIEHWA.
Tema 6. AnroputMbl COPTUPOBKK. Teopema o

6. |HUXHeN oueHKke BpeMeHU paboTbl 2 10 0 0 0 9 0 18
COPTUPOBOK.

v Tema 7. XapHas ctparterusi. Ctpaterus 5 10 0 0 0 9 0 18

" |pasnensii 1 BnacTeyii.
8 Tewma 8. nHamuyeckoe nporpamMmmpoBaHme

2 8 0 0 0 9 0 18
9. [Tema 9. WabnoHbl B C++ 3 9 9 0 0 9 0 9
10.|Tema 10. OcHosbl OOl B C++ 3 7 5 0 0 7 0 21
Tema 11. 'padpbl. MNMpencrasneHve n
. OCHOBHbIE anropuTMbI 3 9 0 0 0 9 0 ar
12, '(I;il\ia 12. PaboTa ¢ TEKCTOBbIMU AaHHbLIMM B 3 9 0 0 0 9 0 18
13. Tema 13. ABCTpakTHbIE TWMbI AaHHbIX B C++ 4 8 0 8 0 0 0 4
14.|Tema 14. OpenGL. OCHOBbI. 4 8 0 8 0 0 0 4
Tema 15. PaboTta ¢ nByMEPHOI U TPEXMEPHON
15. FDACOUKON. 4 8 0 8 0 0 0 4
Tema 16. PasnunyHble ocobeHHocTH paboThl ¢
16. n306paxeHnsaMm 4 8 0 8 0 0 0 4
Toro 134 50 32 0 102 0 241

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)

Tema 1. UcTopus pa3BUTUS BbIYMCIUTENIbHON TEXHUKW, €€ COBPEMEHHOE COCTOsIHUE. CUCTEMbl CUMCIIEHUS.
KoauposaHue nHcpopmavmu.
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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

STanbl pa3BUTHS KOMMbIOTEPHBIX TexHonoruii. IBM. 3akoH Mypa. CucteMbl CHACNEHUS: MO3ULIMOHHBIE U HE
Nno3nLUnoHHbIe. MpuMepbl cucTeM cuncneHust. Mo3nLUOHHbBIE 1 He MO3MLMOHHBIE CUCTEMbI cumcneHus. Mepeson 13
OJHOI CUCTEMbI cHMCneHus B opyryto. [BonyHas cuctema cumcneHus. LecTHanuatepuyHas cuctema CHUCneHus.
EnuHuubl nameperust namstv (bait, kunobawt u 1.4.). KoanposaHue TekcToBoi nHdopmaumn. KonmpoeaHve
rpadpryeckori 1 ayavo nHdopmaumu. KoovposaHue BuagonHgopmaumu.

Tema 2. Apxutektypa OBM. KomnblotepHbie ceTu. CUcTeMbl KOMMbIOTEPHON MaTeMaTuku

OcHoBHble npuHUMnbl apxutekTypbl 3BM. MpuHumn dooH HelmaHa. Jlornyeckue aneMeHTbl Kak MatemMarmyeckas
ocHoBa. CocTaeHble 4acTn 3BM. LeHTpanbHbivi npoueccop. MaTtepuHckas nnata. OnepaTveHas n [ONrOBPEMEHHas
namsaTb. MNeprdepuiitHble yctporictea. KomnbtoTepHble cetn. OcHoBbl VIHTEpHET. SA3bikn pasmeTkn. OCHOBHble
npuHUMnbl paboTsl B IHTEpHET. MonckoBble cucTeMbl. [akeTbl Ans CUMBONbHOM MateMaTuku. IHXeHepHble MporpamMmbl
aBTOMaTN3MPOBAHHOMO NPOEKTMPOBaHMS. 3a8a4yu, pelaeMbl CUMBONbHLIMU NakeTamn. Cuctema KOMMboTepHOM
maTtemaTnkm Matlab.

Tema 3. BBepeHue B fA3bIK nporpammupoBaHus C++. Komnunsuus, nepemMeHHble, TuNbl AaHHbIX., MACCUBbI.

Komnunupyemble n nHTeprpeTupyemble a3blki NporpammupoBanns. Komnunsitopbl gcc u Habop nHcTpymeHToB MinGW.
NHTerpupoBaHHas cpena paspabotku (IDE) Visual Studio. Opyrue IDE. Tunbl gaHHbix. OnvcaHne nepeMeHHbIX.
XpaHeHne nepeMeHeHHbIX B namMaTn. Maccuebl. OnucaHne onHammyeckux maccueos. [lBymepHble MaccuBbl. Beog u
BbIBOL.

Tema 4. LUuknbl. YcnoBHble oneparopbl. Pa6orta ¢ dpainnamu. dyHKUUW.

Lnknbl: uukn while, umkn do while, uukn for. YcnoeHble onepaTopbl: YCNoBHbIA onepatop if else, nornyeckune oneparopsl
&&, ||, |= . Onepatop MHOXecTBeHHOro Bblibopa case switch. PaboTa ¢ dhaitnamu. MNoHsITME NnoToka BBO4A BbIBOAA.
Bubnunoteka fstream. dyHkummn. OnucaHune pyHkUmii. Mepenaya napaMeTpoB Mo CChinke U 3HadYeHuo. Tun void.

Tema 5. MoHsiTne anroputMa. OLeHKa CIOXHOCTU anropuTMoB. PekyppeHTHble cOOTHOLEeHus. BbluncneHne
PEKYPPEHTHbLIX COOTHOLLEHUIA.

Onpe,u,eneHme anroputma. OcHOBHbIe 3Tanbl NONHOIO NOCTPOEHNA anropmnTma. OcHoBHbIE CBOMCTBA anroputma.
Cnocobbl 3anaHus anropunTtMos. Bnok-cxembl anropuTtMos. Brnok cxembl Hanbonee yn0Tpe6v|Teanb|x anropuTtMos.
AﬂrOpI/ITM BblHNCNEHNA CyMMbI, aJIrOPUTM BblHNCNEHUSA NPON3BEOEHNA, LUMKNNYECKMNE allrTOPUTMbI, aJiTOPUTMbl BETBNIEHUA.

Tema 6. AnropuTMbl COPTUPOBKU. TeopeMa 0 HNXHEN OLeHKe BpeMeHn paﬁorbl COPTUPOBOK.

KeanpatnuHble coptuposku. CoptrpoBka cnmsiHneM. Coptuposka kyyeir. CTpykTypa AaHHbIX Kyya, CTEK, O4epenb U nX
peanu3auum AMHaAMUYECKUM MAacCUBOM 1 crivickamu. Teopema 0 HUXHEW OLEHKE BpeMeHr paboTbl COPTUPOBOK.

BbICTpaﬂ copTunpoBKa: anropunTMm, Bpems pa6OTbI, oueHka pa6OTbI KakK BEPOATHOCTHOIo anroputMma.

Tema 7. XKapHasq ctparterus. Ctparerus pasgensin u BnacTsym.

Obuwee onncaHue xagHol ctpaterun. Mpumepsl: MokpeiTue Toyek oTpeskamMu. 3anaqa o Bolbope 3asBoK. 3agaya o
He3aBUCMOM MHOXeCTBe B fepeBbsix. Kogbl XadpgomaHa. Peanusauns npumepos Ha si3bike C++. Obliee onucaHve
cTparteruu pasnensii u BnacTeyii. lNprmepbl: COPTUPOBKM MAacCUBOB Kak NpYMep cTpaterum, ymHoxeHne Kapauy6bi.
Peanusaumsa npumepos Ha s3bike C++.

Tema 8. luHamnyeckoe nporpaMMmpoBaHue

O6lwee onvcaHve NPUHUMMNOB OMHAMWYECKOro NPorpaMMnpoBaHus. MNprmepsl: UANIOCTPaUMS Ha NPUMepPe BbIHUCTEHNS
yncen dGub6oHaun. Hambonbluas Bo3pacTaiolas noanocnenosatensHocTb. Peanusauus Ha siabike C++. PaccTosiHue
penakTUpPOBaHMUS (aNropuTM, OLleHKa BpeMeHn paboTbl, U3BMEHEHUS B airOPUTME B Clly4ae B3BELWEHHOro paccTosiHme
penakTnpoBaHms)

Tema 9. LLIa6noHbI B C++
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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

DdyHKUMK - Npaeuna co3paHns. O6bsBneHre 1 onpeneneHne gPyHkumn. dopmanbHbie 1 PakTUYecKme napameTpbl.
Mepenaya napaMeTpoB oyHKLMM MO 3HAYEHUIO 1 MO CChbifike. MaccuBbl B Ka4ecTBe NapaMeTpoB (RYHKLMU. APryMeHTbI
no ymonyanuio. Pekypcus. MpaBuna neperpyaku pyHKLUIA. YKasaTenb Ha goyHKUMO. IMsi pyHKLMM Kak napameTp
pyHKumy. LabnoHel. OCHOBHbIE MPUHLMMEI 06 BSABNEHNS U NPUMEHEHUS WabnoHOB.

Tema 10. OcHoBbl OOl B C++

OcHosHble npuHuunbl OOM. Knaccebl. OnucaHue knaccos. ObnacTtu BuamMocTtu. ViHkancynsaums, nonumopaounsam,
HacnenosaHue. Cnocobbl NpeAcTaBneHns CTPyKTyp AaHHbix. Maccusbl. Cnvckun. Jepesbs. MHoxecTBa. [Mpadobl.
Ba3zosble anroputmbl. ABCTpakTHbIe TNbl JaHHbIX. CopTMpOoBKa M nonck B Maccusax. CTekn n odepean. Ntepatopsl.
MNMpoxoxaeHve nepesbes.

Tema 11. M'pacpbl. NMpencraBneHne U OCHOBHbIE aNrOPUTMbI

Anroputmbl 06paboTkm rpacoos. Obxoapl 1 nouck B rpadax. MNouck kpatyaniwmx nyteir. OnpeaeneHne 0CToBHbIX
nepeBbeB. buHapHble fepeBbs. MpunoxeHus. AnropuTMbl pacrnpeneneHns namat. AbcTpakTHas cucTema
pacnpegneneHns namsatu. PacnpeneneHve namatin 6nokamm NoCTOsIHHOM AnuHbl. PacnpeaeneHue namstu 6nokamu
NEepPeMEHHON OJIMHBbI.

Tema 12. PaboTa ¢ TeKcTOBbIMU JaHHbIMU B C++

ObpaboTka TekcToB. Cnocobbl NpeacTaBneHns CTPoK. XewWwnpoBaHue 1 nouck B xew-tabnuuax. Cnosapwm,
npeacTaBneHHble cnuckamu 1 aepesbsmu. CMBONbHbIE NpeobpasoBaHus. [peacTaBneHne BolpaxeHwii. BelancneHus
no cpopmynam. Mpeobpazosarue oopmyn. JononHeHus. JononHUTENbHbIE CBELEHNS O NPEACTABNEHUN MHOXECTB.
3apaya o pacctaHoke doep3eit U apyrve nogobHble 3anayun.

Tema 13. A6CTpaKTHbIE TUMbI AaHHbIX B C++

O6bEKTHO-OPUEHTMPOBAHHOE NPOrpaMMmMpoBaHue. MiHkancynsaums n paclwmpsemMocts TMnoB. KOHCTPYKTOpb! 1
nectpyktopbl. LabnoHbl 1 o6oblweHHoe nporpammnpoBaHue. MNeperpyaka. ArperatHblid Tun struct. Onepatop ykasartens
cTpykTypbl. Mpumep: ctek. O6benmHeHuns. KomnnekcHble yucna. Mpumep: donew. butossle nons. Mprmep: AByMepHble
OMHaMN4Yeckne MaccmBbl.

Tema 14. OpenGL. OcHOBbI.

OcHosbl OpenGL. OcHosHble BoamoxHocTu. NHTepdeinc OpenGL. CruHTakcmc komaHa. Peannsauuns Ha KOHKPETHOM
npumMepe. XapakTepHble 0COOEHHOCTM Fpadonyeckoi 6ubnuotekn. OCHOBHbIE doyHKLUMM Bubnunotekn. Bubnunoteka
ytunut GL(GLU - GL Utility). Bubnuoteka GLUT (GL Utility Toolkit). Apxutektypa OpenGL. dyHKumnoHMpoBaHme
koHBewnepa OpenGL.

Tema 15. Pab6ota ¢ AByMEepHOWN U TpeXMepHOU rpacouKom.

PucosaHue reometpuyecknx 06bekToB. Mpouecc 06HOBNEHNS n30bpaxeHus. BeplwmHbl u npuMutuebl. OnepaTtopHble
ckobku glBegin / glEnd. OucnneiHble cnvcku. Maccusbl BeplumH. MNMpeobpasosaHus obbekToB. Pabota ¢ matpuuamm.
MoaenbHo-BuaoBble NpeobpasosaHus. Mpoekunmn. Obnactb BbiBoAa .MaTtepuansi 1 oceelleHre.Mooenb ocBeleHmsl.
Cneundovkauns matepmanos. OnncaHne NCTOYHMKOB CBeTa

Tema 16. PaanuuHbie 0co6eHHOCTU paboTbl C M306paxeHusIMu

TekcTypupoBaHve. [Moarotoeka TekcTypbl. HanoxeHue TekcTypbl Ha 06beKTbl. TEKCTYpHbIE KOopanHaThl. Onepauum ¢
nukcensimu. Mpuembl paboTbl ¢ OpenGL. YcTpaHeHue cTyneHyatocTu. [ocTpoeHue TeHei. 3epKanbHble OTPaKeHusl.
OnTtnmnsaums nporpamm. Ontrmnsaums eoizosos OpenGL. Ctpyktypa GLUT-npunnoxeHms. Hactporika npunoxeHuia
OpenGL.

CnMcoK NpUKpenneHHbIX K JaHHOW AUCLUNINHE (MORYNI0) 3/1IeKTPOHHbIX KYPCOB U CTOPOHHUX PEeCcypcoB
* https://teams.microsoft.com/I/team/19%3a5dd5¢8126fcb44309d1f9454a403159f%40thread.tacv2/copivarsatiensBgroupld=224f
* LMS Moodle: https://do.kpfu.ru/user/index.php?id=7418 (7418) 2-n ceMecTp

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)
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maremaTnyeckoe MogenmpoBaHue".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Kypc no anroputmam Ha stepik.org - https://stepik.org/course/217/syllabus
COO K®Y - http://edu.kpfu.ru

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (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 TeKylero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHu3M OopMUPOBaHNS OLIEHKW MO ANCUMMVHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS 41 KaXA0ro OLEHOYHOro CpeacTsa;

- cooepXxaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembiM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atoWwmnMcs B OOHOM U3 ABYX BapuaHToB (NMM60 B 060MX N3 HIX):

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

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

OnNeKTPOHHbIE N30aHWUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nuTepatypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAMHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNIEKTOBaHNUS OOHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNINHBI (MOaYIIS)

KomMburHaTOopHbIe anropuTMbl Ans NporpaMMmcToB - http://www.intuit.ru/studies/courses/65/65/info
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OcHoBbl 06 bEKTHO-OPMEHTUPOBAHHOIO NPOrpaMMUpPoBaHns - hitp://www.intuit.ru/studies/courses/71/71/info
OcHoBsbl NnporpammmpoBaHns Ha a3bike C - hitp://www.intuit.ru/studies/courses/43/43/info

CoBpeMeHHble ogoucHble Npunoxexuns - http://www.intuit.ru/studies/courses/81/81/info

SA3bik nporpammuposarmsa C++ - http://www.intuit.ru/studies/courses/17/17/info

C++ Lessons and Topics - http://functionx.com/cpp/index.htm

CyberForum.ru - doopym nporpamMmncToB 1 cucagmuHos - http://www.cyberforum.ru/

HTML Lessons - http://functionx.com/html/index.htm

Visual C++ - http://msdn.microsoft.com/ru-ru/library/60k1461a.aspx

Kny6 nporpammncTos - http:/programmersforum.ru/

9. MeToauyeckue ykasaHus ons 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumnm Pabota no nekuusm BkntoyaeT B cebs paboTy 40 nekumu, paboTy Bo BpeMs nekummn u paboty nocne
nekuuu. CTyOeHTbl 3HaKOMbI ¢ y4eBHbIM M1aHoM 1 npenoaasartenb 3apaHee coobuaert Temy
cneayolen nekumn. CTyaeHT OONMXeH 03HAKOMUTLCA C TEMOV MO MaTtepuanam B cetn VIHTepHer, B
BUPTYarnbHOM ayauTopuun. Bonpockl BO BpeMs NeKLIMK NMooLPSIIOTCS Mo OLEHKe npernoaasarens.
Mocne nexumn matepuan npopabaTbiBaeTcs U UCMONb3yeTcst B NabopaTopHbIx paboTax

npakTnyeckme | MpakTnyeckmee paboTbl BLIMONHSOTCS MO TEMaM, onpeneneHHbIM y4ebHbiM nnaHoM. JlereHabl ans

3aHSATUA KOHKpeTHol paboTbl NpennaratoTcs npenonaeatenem. Kaxaas pabota 3aBepaetcs ot4etom. B
oT4yeTe OOMXHbI BbiTh YETKO ONpeneneHbl NOCTaHOBKA 3a4a4u, UCTMOMb3YEMbI MHCTPYMEHTaPWUIA, NyTK
pelweHns 3anaqun, noapobHblii Xo4 peleHunst 3aaayu, BoiBoabl. [prBeTcTByeTCs 0bcyxaeHme n
BO3MOXHble afbTepHaTNBHbIE BAPUaHTbl pelleHns. IHCTpyMeHTapuii 3aBUCUT OT MMEtoWerocst
nporpamMmMHoro obecnevyeHus.

nabopatopHbie| JTabopaTopHbie paboTbl BLIMOMHATCS N0 TeMaM, onpeaeneHHbIM y4ebHbIM nnaHoM. JlereHabl ans

paboTbl KOHKpeTHol paboThl NpeanaratoTcs npenoaasatenem. Kaxnas naboparopHas paboTa 3asepliaeTcs
oT4eToM. B oTyeTe HOMXKHbI ObITh YETKO OMpedeneHbl MOCTaHOoBKa 3a4a4u, UCMONb3yeMblit
VIHCTPYMEHTapWii, NyTU peleHns 3aaayv, noapobHbIi X0 peleHns 3aaa4v, BbiBoapbl.
MpuBeTcTByeTCS 00CYXAEHNE N BO3MOXHbIE anbTepHaTUBHbIE BapuaHTbl pelweHns. IHCTpyMeHTapuii
3aBMCUT OT MMEIOWErocs NPorpaMMHoro obecneyeHms.

camocTosi- | CamocTosATenbHas pabota BknoHaeT B cebsa paboTy ¢ NEKUMOHHBIM MaTEPMaNnoM, NOArOTOBKY K

TenbHas nabopatopHbIM paboTam 1 BbINMONHEHUE NaboPaTOPHLIX PabOT BHE ayauTOPMU, ECNIN 3TO

pabota npegnaraeTcs npenojasaTtenem, MOAroTOBKY 0TYETa, a aTKXe U3yYeHne HOBOro Matepuana no ceTu.
WN3y4yeHne HOBOro matepuana no TeMe OOMKHO 0643aTeNbHO COMPOBOXAATLCH O3HAKOMIIEHNEM C
HOBEMWUMU JOCTUXEHNAMU, TaK Kak faHHas cgoepa OTHOCUTCA K BbICTPO pa3BmBaOLMMCS 061aCTSM.
MoaToMy NpMBETCTBYETCS BKMIKOYEHNE B OTYETHI MO nabopaTopHbIM paboTam a TakXe BOMpOoCh! BO
BPEMS NeKUMiA N0 HOBEWWUM OOCTUXEHUSM MO U3Y4AEMOI TEME, 3TO MOXET NOOWPSATHCS
npenonaBaTenem NOMNONHUTENbHLIMM Bannamu.

aK3ameH SK3aMeH NpoBoauTCca B OOpMe TeCTMpoBaHus. Bce BoNpock! 1 BECb Matepuan uMeeTcs B
BUPTyarnbHOW ayanTopuu. Bpemsi TecTupoBaHus BapbupyeTcs Tak, 4Tobbl HA OTBET HA OAMH BOMPOC
OTBOLMTCS OT OHOMO A0 TPEX MUHYT. OBbIYHO TECT OTKPLIBAETCS HA CYTKU, KONMYECTBO MOMbITOK
pernameHTMpyeTcs npenogasatenem. OkoHYaTenbHas OLeHKa CTaBnTCs kak apngomMeTmyeckoe
cpenHee OLEeHKM BCEX MOMbITOK, HO MOXET N3MEHSATLCS NpenoaasaTenem.

3avert 3aveT npoBoauTCs B hopMe TeCTUPOBaHUS. Bce Bonpochk! 1 BECb Matepuan NMeeTCsl B BUPTYasnbHO
aynutopun. Bpems TecTrpoBaHus BapbuypyeTcs Tak, YTobbl Ha OTBET Ha OAVH BOMPOC OTBOAMTCS OT
OLHOro [0 Tpex MUHYT. OBbIYHO TECT OTKPBIBAETCS Ha CYTKU, KOIMYECTBO MOMbITOK
pernameHTupyeTcs npenonasatenemM. OKoHYaTeNbHas OLEHKa CTaBUTCS Kak apudoMeTnyeckoe
CpenHee OLIeHKU BCEX MOMbITOK, HO MOXET N3MEHSTbCS NMpenonaBaTenem.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBNIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaoUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpamMMme OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayno)
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maremaTnyeckoe MogenmpoBaHue".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPUMEeHeHne OUCTaHUNOHHbIX 06p330BaTeJ'IbeIX TEXHONOrnn ang nepegayn I/IH(pOpMaLI,I/II/I, opraHu3aumnmn pasnnyHblx
(*)OpM I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI oéyqalomeroc:ﬂ C npenonasartenem, B TOM 4nucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 nposeneHnsa BnpTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06y‘-leHI/19|, nposeneHns ceMmnHapos, BbICTyNNeHUsA ¢ okKnagamm 1 3alnTbl BbINONMHEHHbIX pa60T,
nposeneHns TpeHNHros, opraHmn3aunn KONNEKTUBHOW paGOTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- MPOAOMXNTENBHOCTI BbICTYNNEHNS 0By4atowwerocs Npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHunka n MaTeMaTnyeckoe MogenMpoBaHme” n Npogono NoaroToskm "MexaHuka n MatemMaTn4eckoe
MoLenupoBaHue".
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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.09 TexHonornu nporpammmupoBaHuns u pabora Ha
S/IEKTPOHHbLIX BbIYUC/INTENIbHBIX MALNHAaX

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:
1. MporpammrpoBaHmue Ha A3bIke BbICOKOrO YPOBHS. MNporpamMmunpoBaHue Ha si3bike C++: y4eb. nocobue / T./. Hemuosa,
C.1O. lonosa, A.W. TepenTbes ; nog pea. J1.I. MarapuHon. ? M. : O '@OPYM' : UH®PA-M, 2018. ? 512 c.
http://znanium.com/catalog/product/918098
2. MporpammnpoBaHue rpadpukun Ha C++. Teopus 1 npumepsl : y4eb. nocobue / B.W. KopHees, J1.I". MarapuHa, M.B.
KopHreesa. ? M. : [ '®@OPYM' : UH®PA-M, 2017. ? 517 c. + Jon. maTepuansl [DneKTPoHHbIN pecypc; Pexnm goctyna
http://www.znanium.com]. ? (Beicwee obpasosaHue). ? www.dx.doi.org/10.12737/23113.
http://znanium.com/catalog/product/562914
3. O6bEKTHO-OPMEHTUPOBAHHOE MPOrpaMMupoBaHne ¢ npumepamm Ha C#: YuebHoe nocobue / Xopes IN.B6. - M.: ®opym,
HUL MHDPA-M, 2016. - 200 c.: 70x100 1/16. - (Beicwee obpasosaHue: bakanaspuar) (O6noxka) ISBN
978-5-00091-144-0 http://znanium.com/catalog/product/529350

JononHutenbHasa nuteparypa:
1. MporpammupoBaHne Ha C++ C NOrpy>XeHneMm: npakTuyeckme 3anaHna n npumepsl koga - M.:HUL MHO®PA-M, 2016. -
80 c.: 60x90 1/16. http://znanium.com/catalog/product/563294
2. AnroputMmsaums 1 nporpammmrpoBaHue : YuebHoe nocobue / C.A. KaHuepan. - M.: WO ®OPYM: HULL MHDPA-M,
2014. - 352 c.: un.; 60x90 1/16. - (MpodoeccunoHanbHoe obpasosaHue). (nepennet) ISBN 978-5-8199-0355-1, 500 aka.
http://znanium.com/catalog/product/429576
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MporpamMma aucumnivHbl "TexHONorMm NporpaMMmnpoBaHmns 1 pabota Ha aNeKTPOHHBIX BbIYUCAUTENbHBIX MawnHax"; 01.03.03 "MexaHuka 1
maremaTnyeckoe MogenmpoBaHue".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.09 TexHonornu nporpammmupoBaHuns u pabora Ha
S/IEKTPOHHbLIX BbIYUC/INTENIbHBIX MALNHAaX

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

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.
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