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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Crpanunna 2 u3 11. Bl YHH




IMporpamma quctuuIvHb " TeXHONIOrNH TPOrpaMMHPOBAHUS M pabOTa Ha JIEKTPOHHBIX BEMUCTUTENbHBIX MammHax''; 01.03.03 "Mexanuka n
MaTeMaTHYecKoe MOJIeIMpoBaHue" .

[Iporpammy muictMIUIMHBL pa3padoTai(a)(u): goueHT, K.H. HacpyrauHoB M.®. (kadenpa KOMIbIOTEPHON MaTeMaTHKU 1
vH(pOPMATUKH, OTJEJICHUE MleIarormyeckoro oopasoanust), Marat.Nasrutdinov@kpfu.ru ; nonient, k.H. Hypuer A.H. (Kadenpa
A9POruIpOMEXaHUKH, OTAe/ieHre MexaHuku), Artem.Nuriev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlK-4 CriocoOeH PUMEHSITh COBPEMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH, UCTIOJIb30BATh U

CO3daBaTh IMMPOIrpaMMHBIE CPEACTBA IJIA PEHICHUA 3aJa4 HAYKU U TEXHUKU

IIK-3 CriocobeH pernoaBarh (hHU3MKO-MaTeMaTHYeCKUe AUCIUIUIMHBL U MTHPOPMATHKY B CpeJHEel
[IIKOJTe, CPeTHNX CHIEIMAIbHBIX YIeOHBIX 3aBe/ICHUSIX M 3aBE/ICHHUSX JIOTIOHUTEIHHOTO
0Opa3oBaHus IS IETEH U B3POCIIBIX C YUETOM COLMATbHO-UCTOPUIECKHX, STHUECKUX, a TaKKe
TPaBOBBIX HOPM

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

3HaTh OCHOBHBIE UJIEH, JIeKAIIMEe B OCHOBE KOMIBIOTEPHBIX HAYK, UX MPAKTUYECKOE MPUMEHEHNE U BO3MOKHOCTH;
OCHOBHbIE METOIbI AJITOPUTMU3AIIUY TIPUKJIAJHBIX 3a[]a4 MaTeMaTUKU, MEXaHUKH, (PU3UKU U APYTUX HAYK;

HoKkeH yMeTh:
HAXOJIUTh, AHAIU3UPOBATH U KOHTEKCTHO-00pabaThIBATh HABYYHO-TEXHIUECKYI0 MH(POPMAIIHIO C TOMOIIIBI0 KOMITBIOTEPA;

AKTUBHO KCIIOJIb30BATh KOMITBIOTEP B TIPOheCCHOHAIBHOM M COLMATBLHO-OBITOBOI cepe; co3naBaTh 6a3bl JaHHBIX U
WCTIONBb30BAaTh pecypchl VIHTEpHeT.

JlomxeH Bl1afeTh:

BJ'Ia,HeTI) HABbIKaAMU IMTPUMEHEHN A METOAOB KOMITBIOTEPHBIX HAYK JIA PA3JIMYHOIO KJIacCa 3a1a4, YMEHUEM NOBECTU UX OO
qucjia, 0a30BLIMH 3HAHUSIMU B 00JIACTAX I/IH(i)OpMaTI/IKI/I u I/IH(i)OpMaHI/IOHHLIX TeXHOHOFI/IfI, HaBBIKaMU MCIIOJIb30BAHU A
MNPOrpaMMHBIX CPEACTB U pa6OTI)I B KOMIIBIOTEPHBIX CETAX.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

B pe3ysibrare 0cBOEHHMSI AUCIUILIMHBL 00YYAaIOIUICS TIOJKEH:

- 3HaTh OCHOBHEIE HJeu, JICKalre B OCHOBE KOMITBIOTEPHBIX HAYK, UX IMPAKTUYCCKOEC NTPUMEHECHUE U BO3MOKHOCTU;
OCHOBHBIC METObI AJITOPUTMHU3ALINN TTPUKJIAAHBIX 3aJa9 MAaTEMATUKN, MEXaHUKH, (1)I/IBI/IKI/I " ApyTrux HAYK;

- YMeTh: HaXOUTh, AaHATM3UPOBATh U KOHTEKCTHO-00pa0aThIBATh HABYYHO-TEXHUYECKYI0 MH(OPMALMIO C TIOMOIIBIO
KOMITBIOTEPA; AKTMBHO MCIIOJIb30BATh KOMITHIOTED B IMPO(eCCUOHANIBHOM U COLMATLHO-OBITOBOM chepe; co3aaBarh 6asbl
JaHHBIX ¥ UCIIOJIBb30BaTh pecypchl HTepHeT.

- BJ'[a,HeTL HaBbIKaMH IMTPUMEHEHN A METOAOB KOMITBIOTEPHBIX HAYK JIA PA3JIMYHOIO Kj1acCa 3aJa4, YMEHUEM JOBECTU UX O
qucjia, 0a30BLIMH 3HAHUSIMU B 00JIACTAX I/IH(l)OpMaTI/IKI/I u I/IH(l)OpMaLII/IOHHbIX TeXHOJ’[OFHfI, HaBBIKaAMU HCITIOJIb3OBAHU A
MNPpOrpaMMHBIX CPEACTB U pa6OTI>I B KOMIIBIOTEPHBIX CETAX.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hannaast qucnuruivHa (MOAyJb) BKModeHa B pazaen "B1.0.11 Jucturumast (Momysm)" OCHOBHOH MPOodecCHOHANBHON
obpazosatensroi nporpammsbl 01.03.03 "MexaHuka u MaTemMatryeckoe MojearpoBanue (MarteMaTUu4ecKoe U KOMITbIOTEPHOE
MO/IeIMPOBaHKe B (DyHIAMEHTANIbHBIX M MPUKJIAIHBIX 33/1a4aX MEXaHUKHU)" U OTHOCUTCS K 00Osi3atenbHou yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O0beM gucHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacCOB, BbIIeJIEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyIOEMKOCTh AUCIMTUIMHBI COCTaBIsAeT 16 3aueTHbIX(ble) equHUII(bI) Ha 576 yaca(oB).

KonraktHast padota - 260 yaca(oB), B TOM yucJie Jiekiuu - 128 vyaca(oB), npaktuueckue 3anstus - 30 yaca(oB), 1abopaTopHbie
padoTsl - 98 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM paboThl - 4 yaca(oB).

CamocrosTenbHass padoTa - 253 yaca(oB).
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KouTposnsb (3auét / x3amen) - 63 vaca(oB).

dopma IpOMeXyTOYHOTO KOHTPOJIsI AUCLMIUIMHBL: 9K3aMeH B 1 cemecTpe; 3a4eT BO 2 ceMecTpe; 3a4eT B 3 ceMecTpe; 9K3aMeH B
4 cemecrpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOYJIs1), CTPYKTYPUPOBaHHOE 110 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcoOB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThI O AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYA0EMKOCTh (B yacax) cTod-
N PasjeJnl qucuymminHb / Ce- lexumun, lexnun|IIpaxTu-[lIpakTu-JIadopa-UIaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B 3J. [padoThl,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. Mcropust pa3BUTHS BEIYUACIUTETEHON
1. [rexHmKy, ee coBpemenHOe cocTosHe. Cucremsl | 6 0 0 0 7 0 12
cuncienus. Koguposanue nHpopManmm.
Tema 2. Apxutektypa D9BM. KomnbioTepHble ceTH.
2. |Cucrembl KOMIBIOTEPHON MaTEMATHUKHU 1 10 0 0 0 9 0 20
Tewma 3. BeneHue B sI3bIK IPOrpaMMUPOBAHUS
3. |C++. Komnuisuusi, nepeMeHHbIe, TUIIBI JaHHBIX., 1 8 0 0 0 9 0 24
MacCHBBI.
4. TCI\:Ia 4. HuxJsl. YcioBHbIe onepatopsl. PadoTa ¢ 1 10 0 0 0 9 0 19
cpaitmamu. OyHKIMY.
Tema 5. Tlonstue anroputma. OueHKa CJI0KHOCTU
5 [AIrOpHTMOB. PexyppenTHble COOTHOIIIEHHUS. > 6 0 0 0 6 0 1
BrrunicieHre pekyppeHTHBIX COOTHOIICHHUH.
Tema 6. Anroputmbl cOpTupoBKH. Teopema o
6. [HKHEH OlleHKe BpeMeHU pabOThl COPTHPOBOK. 2 8 0 0 0 8 0 21
7 Tema 7. U)Ka;mas{ crparerus. Ctparerus pasjeisi u 2 8 0 0 0 8 0 1
BJIaCTBYH.
8 Tema 8. lnHamuueckoe porpaMMHUpPOBaHIE 2 8 0 0 0 8 0 20
9. [Tema 9. Illa6m0HBI B C++ 3 8 0 0 0 9 0 9
10.[Tema 10. OcnoBst OOII B C++ 3 8 0 0 0 7 0 21
11. Tema 11. I'pacpsl. [Ipencrapnenre u OCHOBHbIE 3 10 0 0 0 9 0 27
AJITOPUTMBI
12. Tema 12. PaGota ¢ TeKcTOBBIMU JaHHBIMU B C++ 3 g 0 0 0 9 0 13
13. Tema 13. AGcTpaKTHBIC THATIHI JaHHBIX B C++ 4 ] 0 ] 0 0 0 4
14.|Tema 14. OpenGL. OCHOBBIL. 4 8 0 8 0 0 0 4
15. Tema 15.0Pa60Ta C IByMEPHOM U TPEXMEPHOI 4 6 0 ] 0 0 0 6
rpauKoil.
16. Tema 16. Paznuunbie 0cOOEHHOCTH pabOTHI € 4 3 0 6 0 0 0 6
N300paKeHUSAMU
lToro 128 0 30 0 98 0 253
4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. UcTopusi pa3BUTHSA BBIYUCJIHTEJIbHON TEXHUKH, ee COBpeMeHHoe cocTossHue. CucTeMbl CUUCIeHNs.
KoaupoBanue nand opmanuu.
DAEKTPOHHBH
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DTanbl pa3BUTUsI KOMITbIOTEPHBIX TexHoJoruid. IBM. 3akon Mypa. Cucrembl CUMCIeHUs : TO3UIIMOHHbIE U HE MO3UIIOHHbIE.
ITpumeps! cuctem cuncienus. [1o3ulOHHbIE U HE TTO3UIIMOHHbIE CUCTeMBbI curcieHust. [IepeBoj U3 OiHOU CUCTEMBI CUMCIIEHUS
B Apyrymo. [Ionynas cucrema curicienus. [llectHaanaTepryHas cuctemMa CUUCIeHUs. ENUHUIBI n3MepeHust maMsaTh (OaT,
Kwi00anT u 1.11.). Komuposanue tekcroBoil nHpopmanuu. Komuposanue rpacudeckoit u ayano uagopmanun. KomuposaHue
BUJIEOMH(pOPMALIUY.

Tema 2. Apxurexktypa IBM. KomnbsiorepHarie cetn. CrcTeMbl KOMIBIOTEPHOH MaTeMaTHKH

OcHoBHbIE TPUHIAIEL apXUTeKTypbl DBM. Ipunmun ¢on Helimana. Jlormyeckre 3J1eMEHTH KaK MaTeMaTHIecKas OCHOBA.
Cocrasnsie yactu DBM. LentpanbHsil poreccop. MaTtepuHcKas miara. OnepaTuBHas ¥ JOJTOBPEMEHHAs TTaMSITh.
Iepudepuiinbie ycrporictBa. KommnbiotepHbie cetu. OcHoBbl HTEpHET. 3bKN pa3zmeTku. OCHOBHBIE PUHIMITH PAOOTHI B
Wnreprer. [Tonckoele cucteMbl. [TakeTs! 1 CUMBOIBHOW MaTeMaTHKH. VIHXeHepHbIe POrpaMMbl aBTOMATH3MPOBAHHOTO
MIPOEKTHPOBAHMS. 3aJau, pelaeMbl CHMBOJIBHBIMU MakeTaMu. CrcTeMa KOMITbIOTepHOU MaTeMaTuky Matlab.

Tema 3. BBeue}me B A3BIK IPOrpaMMHup OBaHUuA C++. KOMIII/IJISIIII/ISI, nepeMeHHbI¢, TUIIbI JaHHbIX., MACCHUBBI.

Kommnunupyemsble 1 MHTEpIpeTHpPYEMBbIE SI3bIKK MPOrpaMMHUpoBaHust. KoMnuisitopsl gecc 1 Habop MHCTpyMeHTOB MinGW.
Wurerpuposannas cpeaa paspadorku (IDE) Visual Studio. Apyrue IDE. Tunsl nannbix. Onucanve nepeMeHHbIX. XpaHeHne
NepeMeHEeHHBIX B MaMATH. MaccuBbl. Onucanue AMHAMUYeCKUX MacCcUBOB. JIByMepHble MaccuBbl. BBOI U BEIBO.

Tema 4. Ilukabl. YciaoBHbie oniepaTopbl. PadoTa ¢ ¢aiiiamu. ®yHKIumM.

Huksel: ik while, ik do while, nuki for. YcinoBHbIe onepaTopsl: ycJIoBHbIN onepartop if else, joruueckue onepatopbl &&,
Il, !=". OmepaTop MHOKECTBEHHOTO BhIOOpa case switch. Padora ¢ ¢paitnamu. [TonsiTre moToka BBOsIa BhIBOfIa. BrbmoTeka
fstream. ®ynkiuu. Onucanue pyHkiuid. [Tepegaya napameTpoB Mo CCbUIKE U 3HaUYeHUI0. Tur void.

Tema 5. IlonsaTue aaropurma. OueHKa CJI0KHOCTH aJropurMoB. PekyppeHTHbIe cOOTHOMEeHUsI. BorunciieHue
PEKYPPEHTHBIX COOTHOIIEHUI.

Onpenenenue anropurma. OCHOBHBIE STaIbl TIOJIHOTO MOCTPOeHus1 ajroputMa. OCHOBHBIE cBOMCTBa asiroputMa. Criocoos
3aJ]aHus] AITOPUTMOB. Bi10K-cXeMbl aliroputMoB. Bilok cxeMsl Hanbosiee yIoTpeOUTENbHBIX aJITOPUTMOB. AJITOPUTM
BBIUKCJIEHHS] CyMMBI, QITOPUTM BBIYUCIICHUS TPOU3BEICHUS, IIMKJINUYECKUE AITOPUTMBI, AJITOPUTMbI BETBJICHHUS.

Tema 6. Anroputmbl copTupoBkn. Teopema o HHKHell OleHKe BpeMeHH padoThl COPTHP OBOK.

Ksagparnunsie coprupoBku. CoptupoBka ciausHueM. CoptupoBka Kydeil. CTpyKTypa JaHHBIX Kyda, CTEK, O4epeib U UX
peanM3aluy JUHAMHUYECKMM MacCHBOM U crickamu. Teopema o HIXHEH olleHKe BpeMeHH pabOThl COPTHPOBOK.

BI)ICTpaﬂ COPTUPOBKA: AJITOPUTM, BpEMS pa6OTI)I, OLICHKa pa6OTI>I KaK BEPOATHOCTHOI'O aJITOpHUTMaA.

Tema 7. ZKagnas crparerus. Ctparerusi pa3eJsiii H BJacTBYIl.

Oo6mee omvcanue xanHon crpateruu. [Ipumepst: [TokpeiTHe TOYek OTpeskamu. 3aiaya o BHIOOpe 3asBOK. 3agava o
HEe3aBUCHMOM MHOKecTBe B AepeBbsix. Kompsl Xaddpmana. Peammsanms npumepos Ha si3pike C++. O01mee ormmcaHue CTpaTeriuu
pasnensii 1 BaacTByi. [IpuMepsl: COPTMPOBKM MacCHBOB Kak IPHMeEp cTpaTeriu, ymHoxeHue KapaiyOsl. Peanuzanus
MIpUMepoB Ha si3bIke C++.

Tema 8. [InHaMu4Yeckoe NporpaMMipoBaHue

O6IHCC OlMCaHue NPUHIUIIOB JUHAMWYCCKOI'O IPpOrpaMMHUPOBAaHUA. HpI/IMCprZ WIMIOCTpalyA Ha IIPUMEPE BbIYUCIICHNUA YUCEIT
dubd60onaun. Hanbdospimas BO3pacTaromaa rnoanocjieJ0BaTeJibHOCTb. Peanmamm Ha s3bIke C++. Paccrostame PEOAKTUPOBAHUSA
(aIIFOpI/ITM, OLICHKA BPEMCHU pa6OTI)I, HU3MEHCHUA B AJITOPUTME B CTy4ad€ B3BEIICHHOI'O PACCTOSAHUEC pCIIaKTI/IPOBaHI/IH)

Tema 9. ITa6Joun: B C++

3AE
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dynkimy - npaBuiia cozaanus. O0bsBieHre u onpenesnenre GpyHkimu. Popmanbhble U dpakTHUeckue napameTpsl. [lepenaua
rnapamMeTpoB (PyHKLIMH [0 3HAYEHUIO U 10 CChUTKE. MaccuBBI B KauecTBe MapaMeTpoB (PyHKLUHU. APryMEHTHI 10 YMOJIYAHUIO.
Pexypcusi. [IpaBuna neperpysku gpyHkumii. Ykazatesnps Ha ¢pyHkumo. Vms ¢pyHknmmn kak napamerp ¢pyHkuuu. [11a6moHsL.
OCHOBHbIE PUHIIUITE OOBSABIIEHUS U TIPUMEHEHH ST 11a0JIOHOB.

Tema 10. OcunoBol OOII B C++

Ocnogubie npuHnmibel OOIT. Knaccwl. Onucanue kiaccoB. O6nacti BUIUMOCTU. VIHKANCyIs1Msl, TOIUMOPQU3M,
HacneoBaHue. CriocoObl Mpe/ICTaBlIeHus1 CTPYKTYp JaHHbIX. MaccuBbl. Crincku. lepeBbst. MHoxecTBa. I'padbl. Bazosie
JIrOpUTMBL. AGCTpaKTHBIE THITBI JaHHBIX. COpTHPOBKaA U MoUcK B MaccuBax. Creku u ouepeau. Utepatopsl. [IpoxoxaeHue
JICPEBbHEB.

Tema 11. I'padni. [IpeacraBiieHue U 0CHOBHbIE AJITOPUTMbI

Auroputmbl 06paboTku rpacdoB. O6xoas! u nouck B rpadax. [Touck kpaTuaiimumx myted. OnpeeneHue OCTOBHBIX JIePEBbEB.
Bunapusle nepebs. [IpuiiokeHns. AIrOpUTMBI pacrpesie/ieHust TaMsaTH. AGCTpaKTHAsI CHCTeMa paclpeesieHus aMsTH.
Pacnipenesnenue namsty 6;10KaMM IIOCTOSIHHOW JIMHBL. Pacnipenenenue namsty 610KaMy epeMeHHON UTHBL.

Tema 12. Padora ¢ TekcToBbIMH JaHHLIMU B C++

O6padoTtka TekcToB. CriocoObl IPeACTaBAEHHs CTPOK. XeIMpPOBaHIe 1 MOUCK B Xel-Tabuuax. CoBapH, MpecTaBlIeHHbIe
CITUCKaMH U AepeBbsimu. CHMBOJIbHBIE IpeoOpa3oBanusl. [IpencraBienye BepaxkeHni. Beraucnenus no popmyiam.
IpeobpazoBanue popmyit. JononHeHus. [JoNOIHNTEIbHBIE CBEACHNUS O PEICTABICHIN MHOKECTB. 3aJaya O pacCTaHOKe
(ep3eii u 1pyrue nogoOHbIE 3a1a4H.

Tema 13. A6cTpakTHbIe THNIBI JaHHBIX B C++

OOBEeKTHO-OPUEHTHPOBAHHOE ITPOrpaMMUpoBaHue. VIHKATICYJIAIMS U paciIupsieMOCTb THUIIOB. KOHCTPYKTOPHI M JECTPYKTOPBI.
[Ta610HbI 1 0600LIEHHOE IPOrpaMMEpoBaHue. [leperpyska. ArperatHelil Tum struct. Onepatop ykasaTens CTPYKTYpBI.
Ipumep: crek. O6beaunenus. Komrrekchole uncna. [Ipumep: ¢diem. burossie nons. [IpuMep: AByMepHble UHAMUYECKUE
MAaCcCHBHI.

Tema 14. OpenGL. OcHoOBBI

OcuoBsl OpenGL. OcHoHbIe Bo3moxHOcTH. MHTepdeiic OpenGL. Cunrakcruc komaH. Peanmn3anus Ha KOHKPETHOM TIpUMepe.
XapakTepHble 0coOeHHOCTH rpaduueckoit Oubmuoreku. OcHoBHbIE (hyHKIMU Oubmoreku. budnnoreka yrumur GL(GLU - GL
Utility). Bu6noreka GLUT (GL Utility Toolkit). Apxurektypa OpenGL. ®yHkiponuposatnue konseiiepa OpenGL.

Tema 15. Pa6oTa ¢ nBymMmepHOii 1 TpexMepHOoii rpaduKoii.

PucoBanue reomerpudeckux o0bekToB. [Iporecc 0OHOBIeHUs N300paxenust. BepiuuHbl 1 mpuMuTUBBL ONiepaTopHbIe CKOOKH
glBegin / glEnd. Tucrunetinbie cricku. MaccuBsl BepiiuH. [IpeoOpa3oBanusi 00bekTOB. PaboTa ¢ MaTpuiiamu.
MonenbHo-BUIOBHE IIpeoOpasoBanus. [Ipoekumu. ObnacTs BIBoza .Matepuaibl 1 ocBereHre. Moesb OCBEeLIeHuSI.
Crneumdukanus MarepuanoB. OnrcaHie ICTOYHUKOB CBETa

Tema 16. Pazanunbie 0c06eHHOCTH PAa6OTHI ¢ N300paKeHHSIMHI

Texcrypuposanue. [TonroroBka tekctypsl. Hanoxenue TekcTypbl Ha 00beKThl. TekcTypHble KoopauHatsl. Oneparmu ¢
nukcensiMu. [Ipremst padotsl ¢ OpenGL. Ycrpanenue crynenuatoctd. [locTpoenue TeHel. 3epKabHble OTPaXEHNS.
Onrumuszanys nporpamm. Onrummsanmst BeizoBoB OpenGL. Crpykrypa GLUT-npunosxkenus. Hactpoiika mpuiioxeHui
OpenGL.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeHHsI JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIONHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofiaBaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTeNbHast paboTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) JUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOM padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHHU s, HATIpaBJICHHbIC Ha 3aKperieHre 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI! INTepaTypoil 1 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKITIOYAL:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
Kypc mo anroputmam Ha stepik.org - https://stepik.org/course/217/syllabus
CIO K®YV - http://edu.kpfu.ru

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHAaJIbl, HAIIPABJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIeAyIomas HHHOpMALU:

- COOTBETCTBHE KOMIIETEHLIMI IIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCUUIUINHE (MOIYJIO);

- KpUTEPUH OLICHUBaHUsI C(DOPMUPOBAHHOCTH KOMITETEHIIUIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NOPsIKA IPUMEHEHUS U ITPOLEAYPhl OLICHUBAHUS U151 KAXKI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUSA JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPpEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

DOHJI OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHre TUCITUIUIMHBL (MOJYJIsI) TIPEIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 JIBYX BAPUAHTOB (JIHOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTI0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs mojy4yanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHOW OHOIMOTEKON.

DJIeKTPOHHBIE U3AHKS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTMHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOrO U3 U3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHON JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIs1 OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTes sIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

KomOuHaTOpHBIE aJITOPUTMBI [J1s1 IIPOrPaMMUCTOB - http://www.intuit.ru/studies/courses/65/65/info

OCHOBBI 00BbEKTHO-OPUEHTHPOBAHHOTO IIPOrpaMMHpoBanus - http://www.intuit.ru/studies/courses/71/71/info
OcHoBBI TTporpammupoBanus Ha sizpike C - http://www.intuit.ru/studies/courses/43/43/info

CoBpeMmeHHble OpUCHBIE TPUIIOKEHUS - http://www.intuit.ru/studies/courses/81/81/info

SI3pIk mporpammupoBanus C++ - http://www.intuit.ru/studies/courses/17/17/info

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

CyberForum.ru - ¢popym mmporpaMMUCTOB ¥ CHCaAMUHOB - http://www.cyberforum.ru/
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HTML Lessons - http://functionx.com/html/index.htm
Visual C++ - http://msdn.microsoft.com/ru-ru/library/60k 1461a.aspx

Kity6 mporpammuctoB - http://programmersforum.ru/

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIHU

Pabora o nexiusM BKioyaeT B cedst paboTy [0 JIEKIMK, paboTy BO BpeMst JIEKIMU U paboTy IOCIIe JIEKIIUH.
CryieHTbl 3HAKOMBI C y4eOHBIM TUIAHOM M TIpeTioiaBaTelib 3apaHee cooOmaeT TeMy cieayiomiei gekiun. CTyaeHT
JIOJKEH O3HAKOMHTBCSI C TEMOM I10 MaTeprasaM B ceTy VIHTepHeT, B BUPTyaJIbHOW ayjuTopun. Borpock! Bo
BpeMsi JIEKIIMH MOOMIPSIIOTCS 110 OLieHKe nperioaaBaresi. [locie ey Matepuai npopadaTsiBaeTcs 1
UCTIONB3YeTCs B JJaOOpaTOpPHBIX paboTax

NPAKTUYECKUE
3aHATUA

HpaKTI/I‘{CCKI/Iee pa60TbI BBIITIOJIHAKOTCA IO TEMaM, OIPEICICHHbIM y‘le6HbIM IIJIAHOM. .HCI‘GHZ[I)I JJIA KOHerTHOﬁ
pa60TbI npeajiaraloTcAa MmpenoaaBaTejieM. Kam;(aﬂ pa60Ta 3aBEPHIACTCA OTYETOM. B oruere JOJIZKHBI OBITh YETKO
ornpeneeHbl IOCTAHOBKA 3a4a4U, HCHOHBCSyeMLIﬁ HHCprMeHTapHﬁ, IMyTU pEeHICHUA 3ada4u, HO,I[pO6HLII>i X0Q
pelIeHnd 3ala4u, BbIBObI. HpI/IBeTCTByeTCH O6C}’)K,£[CHI/IC 1 BO3BMOJKHBIC aJIbTEPHATUBHBIC BAPpUAHTBI PCIICHUA.
HHCprMeHTapHﬁ 34BUCUT OT UMCIOLIETOCS TPOIrPpaMMHOI'O obecrieueHns.

J1ab0paToOpHbIE
paboThI

JlaGoparopHble pabOTHI BHIIOJIHSIOTCS TI0 TEMaM, OIpeeJIeHHBIM YUeOHBIM TIaHOM. JIereH Ib! /151 KOHKpEeTHON
paboTHI peasiaratoTes npernoaasareneM. Kaxas naboparopHast paboTa 3aBepiiaercsi oTyetoM. B oryere
JIOJIKHBI OBITh YETKO OIpe/IeNIeHbl TOCTAaHOBKA 33124, UCTIOJIb3yeMbI MHCTPYMEHTAPUH, ITyTH PElleHus 3a1auH,
NOZIPOOHBIN XOJ1 pellieHusl 3a1a4u, BeIBOABL. [IpuBeTcTByeTcst 00CykIeHe 1 BO3MOKHBIE alIbTepHATUBHbIE
BapUaHTHI pelenusi. IHCTpyMeHTapyii 3aBUCHT OT MMEIOIIErocs IPOrPaMMHOTO 0OeCTIeUeHHSI.

CaMOCTOs1-
TenbHas paboTa

CamMocTosTebHas pa60Ta BKJIIOYAET B ceOs pa60Ty C JICKHUOHHBIM MaTe€puajioM, NOAroTOBKY K na60paToprIM
pa60TaM " BBIIIOJIHEHUE Ha60paTOpHLIX pa60T BHE ayAUTOPUH, €CJIN ITO MPEAJIAracTcsd npernogaBareicM,
MNOATOTOBKY OTYCTA, 4 ATKIKE U3YyYCHUEC HOBOI'O MAaTepuUaJia 1o CeTu. I/I3yqu1/Ie HOBOI'O MaTe€puaja 1o TemMe
JOJIZKHO 00g3aTEeNTLHO COIIPOBOKAATHCS O3HAKOMJICHUEM C HOBEHIINMU JOCTUAKECHUAMMU, TaK KaK JaHHasd cqoepa
OTHOCHUTCA K 6I)ICTpO Ppa3BUBAOIINMCA 00JIacTAM. HOSTOMY MPUBETCTBYETCA BKJIIOUYCHUE B OTUYCTHI 11O
Ha60paT0prIM pa60TaM a TaKIKE€ BOIIPOCHI BO BpEMA JICKIII/Iﬁ 10 HOBEUIITUM JOCTHKEHUAM I10 H3y‘laeMOﬁ TEME,
9TO MOKET NOOWIPATHCA IMpenoaaBaTeJieM JONTOJTHAUTEIbHBIMA OatamMu.

9K3aMCH

DK3aMeH NpoBoauTcs B hopMe TecTUpoBaHusA. Bce Bompock! 1 Bech MaTepHall UMEETCsl B BUPTYaIbHOR
aynuropuu. Bpemst TecTupoBaHHs BapbUPYeTCs TaK, YTOOBI HA OTBET Ha OJIUH BOIPOC OTBOAUTCSI OT OJJHOTO JIO
Tpex MUHYT. OOBIYHO TECT OTKPHIBAETCSI HA CYTKH, KOJIMYECTBO TOIBITOK periiaMeHTUPYETCs MpernoiaBaTesieM.
OxkoHuaTenbHas1 OIIEHKA CTaBUTCS KakK apuMeTHyeckoe cpeaHee OLIEHKU BCEX MOMBITOK, HO MOXKET U3MEHAThCS
IpenojaBaTeseM.

3a4€T

3aveT npoBouTcs B hopMe TecTHpoBaHus. Bce BOMPOCH 1 Bech MaTepuall MMeeTcsl B BUPTYaJbHOH ayIUTOPHH.
Bpems TectrpoBaHus BapbHpyeTCsl Tak, YTOOBI Ha OTBET Ha OAWH BOIIPOC OTBOJUTCS OT OHOTO 10 TPEX MHUHYT.
OOBIYHO TECT OTKPHIBAETCS HA CYTKH, KOJIMYECTBO TOIBITOK PErJIAMEHTHPYETCS IIPEToJaBaTeNleM.
OxoHYaTeIbHasI OLIEHKA CTABUTCS KaK apr(MeTHIecKoe CpeiHee OLIEHKH BCEX IOMBITOK, HO MOKET N3MEHSThCS
TIperno/iaBaTeseM.

10. ITepeyensb nHGOPMAIUOHHBIX TEXHOJOTHIA, HCMOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o JUCHUILINHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH( OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXOJUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBIEHUN 00Pa30BaTEIbHOIO IPOLiecca M0 JUCHUIINHE
(MOZyJII0), BKJIIOYAs NepeyeHb IPOrpaMMHOro obecriedeHus 1 MH(POPMAIMOHHBIX CIIPAaBOYHBIX CHCTEM, ITPEJICTaBICH B
[punoxenuu 3 k paboueii mporpamme JUCHMUILUIAHBI (MOYJIS).

11. OnucaHne MaTepuaAIbHO-TEXHHYECKOM 0a3bl, HEOOXO0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOI0
npoiecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecTieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyomme

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIONINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomnbioTep 1 puHTEp AN paclevyaTky pa3gaTOuHbIX MAaTepHAIOB.

MynbTuMeniiHas ayAuTOpUS.

KommbloTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUC MMPOIrpaMMHBIX CPEICTB, 06€CHC‘II/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMGHI/IIjI, (l)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX Ha60paTOpPIﬁ 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.
Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpeboBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 01.03.03

"MexaHHKa U MaTeMaTHYecKoe MOJIeTIMpPOBaHue” U MPO(IIo ITIOArOTOBKY "MaTeMaTHIeckoe ¥ KOMITBIOTEPHOE MOJICTTUPOBAaHUE
B (PyHIAMEHTAJIbHBIX U MPUKJIAJHBIX 3a/1a4aX MEXaHUKH' .

SAEKTPOHHBH
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IMporpamma quctuuIvHb " TeXHONIOrNH TPOrpaMMHPOBAHUS M pabOTa Ha JIEKTPOHHBIX BEMUCTUTENbHBIX MammHax''; 01.03.03 "Mexanuka n
MaTeMaTHYecKoe MOJIeIMpoBaHue" .

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.11 Texnonozuu npoepammuposanust u paboma Ha 3NeKmpoHHbIX
BLIYUCAUNENLHBIX MAUUHAX

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa 1 MaTEMATUYECKOE MOJEJTUPOBAHKE

HpO(l)I/IJ'H; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIObIOTEPHOe MOJIEINPOBAHUE B ¢yHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:
1. IIporpamMmmupoBaHye Ha SI3bIKE BEICOKOTO ypoBHs. IIporpammupoBanme Ha si3bike C++: yue6. mocodue / T.W. Hemmona, C.10O.
Tomoa, A.W. Tepentses ; nox pex. JL.I. Tarapunoit. ? M. : U1 'POPYM' : UHOPA-M, 2018. ? 512 c.
http://znanium.com/catalog/product/918098
2. ITporpammupoanue rpacuky Ha C++. Teopust u npumeps : yue6. nocodue / B.. Kopuees, JI.I'. T'arapuna, M.B.
Kopueega. ? M. : U]l '@OPYM' : UHPPA-M, 2017. 7 517 c. + lon. matepuais! [DIeKTPOHHBIN pecypc; Pexum goctyna
http://www.znanium.com]. ? (Beiciee o6pazoBanue). ? www.dx.doi.org/10.12737/23113.
http://znanium.com/catalog/product/562914
3. O6BbEKTHO-OpHEHTHUPOBAHHOE NPOrpaMMIpoBaHue ¢ puMepamu Ha C#: YuyeGHoe nocobue / Xopes I1.B. - M.: ®opym, HUL]
NH®PA-M, 2016. - 200 c.: 70x100 1/16. - (Beiciiee oopa3oBanue: bakanaspuat) (O6moxka) ISBN 978-5-00091-144-0
http://znanium.com/catalog/product/529350

JomnmoJHUTEILHAS IUTEpATYypa:

1. ITporpammupoBanue Ha C++ ¢ morpykeHueM: pakTUYecKue 3a1aHus u npuMepsl kozaa - M.:HUILl UTH®PA-M, 2016. - 80 c.:
60x90 1/16. http://znanium.com/catalog/product/563294

2. AroputMu3anus u nporpammupoBanue : Yue6noe nocodue / C.A. Kannenan. - M.: U]l ®POPYM: HULL UHDOPA-M, 2014.
- 352 c.: m.; 60x90 1/16. - (IlpodpeccnonanbHoe odpazoBanue). (eperuier) ISBN 978-5-8199-0355-1, 500 aks.
http://znanium.com/catalog/product/429576
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IMporpamma quctuuIvHb " TeXHONIOrNH TPOrpaMMHPOBAHUS M pabOTa Ha JIEKTPOHHBIX BEMUCTUTENbHBIX MammHax''; 01.03.03 "Mexanuka n
MaTeMaTHYecKoe MOJIeIMpoBaHue" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.0.11 Texnonozuu npoepammuposanust u paboma Ha 3NeKmpoHHbIX
BLIYUCAUNENLHBIX MAUUHAX

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa 1 MaTEMATUYECKOE MOJEJIUPOBAHKE

HpO(l)I/IJ'H; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIbIOTEPHOe MOJIEINPOBAHUE B ¢dyHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust:_0UHOe

SI3bIK OOyUEeHMS:_PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPEeAoaraeT HCIOJIb30BaHUE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa JUist JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH obydaommmest. 95C "ZNANIUM.COM" conep:xuT nNpon3BeaeHNs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoaBaTesield BeyIUX By30B CTPaHbl,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNH 00pa30BaTeNIbHBIX CTAHIAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, ClIelIAaJIbHbIE TIEPHOINYECKUE U3aHU U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJaPCTBEHHBIX 00pa30BaTebHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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