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1 Ileau u 3aaa49M AUCHUILINHBI
1.1 Heab quCHUNIIAHBI

[enbto n3yueHus: qucuuiuinHbl « COBpEMEHHbBIE CPE/ICTBa MTPOrPpaMMHUPOBAHUS B
3a/1a4aX MEXaHUKU TPAHCIIOPTHBIX CPEJICTBY SABIISETCA:

—  ¢opmupoBaHne 3HaHHMHK 00  OOBEKTHO-OPHMEHTHPOBAHHBIX  S3BIKAX
MPOTPaMMHUPOBAHUs, COBPEMEHHBIX Cpelax pa3paOOTKU BBIYUCIUTEIBHBIX MpOrpamMm
JUISL  BBITIOJTHEHUS BBICOKONPOM3BOJUTEIBHBIX PAacyeTOB, BU3YAJIbHBIX METOJIAaX
MIPOTPAMMHUPOBAHUS TPIIOKEHUN C TpadudeckKuM HHTEPPEHCOM TOJ COBPEMEHHBIC
OTIEpAallHOHHBIC CHCTEMBI, CIOcO0ax pa3pabOTKM MPHUKIAAHOTO IMPOTPAMMHOTO
obecrieyeHus: JJIsI MOJECIUPOBAHUS U HMHXXECHEPHOTO WCCIIEAOBAaHUS MEXaHUKHU
TPAHCIOPTHBIX CPEJCTB, aHAIN3A HAIPSKEHHO-E(HOPMUPOBAHHOTO COCTOSTHUS JIeTaIeH
Y y3JI0B aBTOMOOWJIEH U TPAKTOPOB;

- MOATOTOBKA CTYJICHTOB K JCSTEJIBHOCTH B COOTBETCTBUH C KBAIU(DUKAIIMOHHOM
XapaKTepUCTHKON crienuanucTa no HanpasiaeHuo 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTHUECKHE CPEeACTBAY (YPOBEHD CIEIUAIUTETA), CICIHAIA3AIUSI: « ABTOMOOWIH
U TPAKTOPB», TpoP1ib: « KOMIbIOTEPHBIN HHKUHUPUHT B ABTOMOOUIIECTPOCHUY.

1.2 3apaun JTUCHMILUIHHBI

3amauamMu TucUUIUIHHBI «COBpEMEHHBIE CPEACTBA MPOTPaMMHUPOBAHUS B 3a/1a4ax
MEXaHHUKHU TPAHCTIOPTHBIX CPEICTBY SIBISIFOTCS:

- O3HAaKOMJICHME  CTYJEHTOB C  BO3MOXXHOCTSIMH, CHHTaKCHUYECKUMU
KOHCTPYKIUSIMH, CTPYKTypaMu JaHHBIX, HaOopaMud METOAOB U OuOIMOTEKaMu
IpoLeayp OOBEKTHO-OPHEHTHPOBAHHOTO S3bIKa MPOTPaAaMMHUPOBAHUSI MPHU pa3paboTKe
MPHUKIATHBIX TPOTPAMM HCCIEAOBAaHUS JAUHAMHUKH U TPOYHOCTH Y3JIOB M arperatoB
MOOMJIBLHBIX MaIlIvH.

- 3HAaKOMCTBO CTYJCHTOB C OJHOM M3 COBPEMEHHBIX Cpel pPa3padOTKu
BBIYHCITUTENHHBIX TPOTPAMM.

— m3ydyeHue S(O(PEKTHUBHBIX BHU3yaTbHBIX METOAOB Pa3paOOTKH TMPHIOKCHUNA U
peanm3anui  BBICOKONMPOU3BOAUTENBHBIX UWCICHHBIX QJITOPUTMOB A  aHalU3a
JUHAMMKH U IPOYHOCTU KOHCTPYKIMHM MaIllvH.

2 MecTo JUCHUILUINHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHBIX IPOrPaMM

HNucuunnuHa «CoBpeMEHHBIE CPEACTBA MPOrPaMMHUPOBAHUS B 3a/1a4yaX MEXaHUKU
TPAHCIIOPTHBIX CPEACTB» OTHOCUTCA K 00sA3aTeNpHOM 4YacTu Onoka 1 JUCHUIUIMH
(Mopyneit) mpodeccuoHaIbHOTO IUKIJIA OCHOBHBIX 00pa3oBaTenbHbIX mporpamm (OOII)
1o HampasieHuto noarotoBku 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE
cpenctBa» (YpOBEHb CHEIMAIWTETa), CIeNUaIn3anus: «ABTOMOOWIM U TPaKTOPHI»,
npoduns: « KoMmbroTepHbIN HHXUHUPUHT B ABTOMOOUIIECTPOCHHH .

[IpenmecTByromuMu ~ KypcaMu, Ha  KOTOpPHIX  Oa3wpyercs  JUCIHILIMHA
«CoBpeMEeHHBIE CpeICTBAa MPOrPaMMHUPOBAHUSA B 3a/JadyaX MEXaHUKH TPaHCHOPTHBIX
CPEICTBY SBIISIOTCA:

- MaTeMaTuKa (JInHeHas anrebpa, MaTeMaTUYeCKUI aHAIH3).



3 Komnerennuu

o0y4yaruerocs,

AUCHUIIJINHbBbI

¢popmupyembie B

pe3yJabTare

OCBOCHUA

B pesynbTaTe OCBOCHHS AMCIUIUIMHBI CTYACHT JIOJDKEH 00JIaaTh CICAYIOMUMHU
npodeccuonanbubiMu (I1K), obmenpodeccronansupivMu (OIIK) u npodeccuonanbHo-
cnenuanuzupoBanubiMu komneTeHusaMu (OIK-5, OIK-7):

B pesyabTaTte ocBoeHus
Kon 00pasoBaTeLHOl IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIMH npoera VMBI 00yuYyeHus Mo TUCHUILINHE
o0yuarouuiicsi 10J1KeH
00/121aThH
OIIK-5 Crnoco0GeH NpUMEHATh 3HATb:
WHCTpYMEHTapuid ® CHHTAKCHUYECKUE KOHCTPYKIIUH,
dhopmanuzanuu CTPYKTYpPHbI JaHHBIX, HA0OPHI METOIOB
WH)XEHEPHBIX, HAyYHO- U COCTaB OMOJIMOTEK MPOLICAYP
TEXHUYECKHX 3a7a4, 00bEKTHO-OPUEHTUPOBAHHOTO SI3bIKA
KCIO0JIb30BaTh IPUKJIATHOE MIPOrPaMMHUPOBAHMSL.
MIPOrpaMMHOE yMeThb:
00ecreyeHne Npu pacyere, e pazpabarbIBaTh BBIUMCIIUTEIbHBIC
MOJACIIMPOBAHHWHN U MPOTrPaMMBI s HUCCIIEeI0BaHUS
IPOCKTUPOBAHUH KOHCTPYKUMU TPAHCHOPTHBIX CPEICTB
TEXHMYECKUX 00BEKTOB U C YYeTOM OCHOBHBIX TpeOOBaHUI
TEXHOJIOTUYECKUX WH(POPMAITMOHHON 0€3011aCHOCTH;
1poneccoB ®  HCIOJIb30BaTh uH(OPMaIMOHHBIE
TEXHOJIOTHH B 33Jja4aX MEXaHHUKHU MPU
MPOCKTUPOBAHUU U MCCIICIOBAHUSIX
CHCTEM TPAHCIOPTHBIX CPEJICTB;
BJIAETh:
® HHCTpyMEHTaMH pa3paboTKu
MPUKJIAIHBIX IPOTPaMM OJHOM U3
COBPEMEHHBIX BBIUUCIUTEIBHBIX
cpel MporpaMMHUPOBAHUS.
OIIK-7 CnocoOeH NOHUMAaTh 3HATD:
MIPUHITUTIBI pa0OTHI ® OCHOBHBIE MPUHITUIIBI
COBpPEMEHHBIX ITOPUTMU3ALNY JUTSI Pa3pabOTKH U
MH()OPMAITMOHHBIX WCIIOJIb30BAHUS TTPUKJIATHBIX
TEXHOJIOTHH 1 MporpamMm pacuera HarpsKEHHO
HCITOJI30BATh MX JIJIS ne(hOpMUPOBAHHOTO COCTOSHUS
penieHus 3ana4y KOHCTPYKIIUWA TPaHCIIOPTHO-
npodeccuoHaIbHON TEXHOJOTHYECKUX CPEACTB U UX
JIeSITCIILHOCTH TEXHOJIOTUIECKOTr0 000pyI0BaHUS.
yMeTh:
® HCIOJIb30BaTh COBPEMEHHOE
porpaMmmMHoe o0ecIieueHue s
pa3pabOTKU MPUKIIATHBIX POTPAMM
pacyeTHOro aHaIu3a HaPsYKEHHO
1e(OpPMHUPOBAHHOTO COCTOSTHUS




JIeTaJlIeld U y3JIOB TPAHCIOPTHO-
TCXHOJIOTHYCCKUX CPCACTB U UX
TEXHOJOTHYECKOro 000pyA0BaHHUS.
BJIA/IeTh:

¢ HaBbIKaMU IIPUMCHCHUA CUCTCMbI
POrPaMMHUPOBAHUS JIJIS Pa3pabOTKH
NPUKIIAIHBIX IIPOrpaMM LA pacuera
HANPSDKEHHO J1e()OPMUPOBAHHOTO
COCTOSIHMS JI€TAIEH U y3JI0B
TPAHCHOPTHO-TEXHOJIOTUYECKUX
CpCACTB U UX TCXHOJIOTHYCCKOT'O
000pyI0BaHUA .

4 CTpyKTypAa U coJepKaHue JUCUUIINHbBI
OO6mast TpyA0€MKOCTh JUCITUIIMNHBI COCTaBIISICT 4 3a4€THBIX CIUHMIGI, T.c. 144
aKaJIeMUYECKHX yaca (M3 HUX 72 Jaca — caMoCTOsATeNIbHas paboTa CTYJIEHTOB).
JlucuuiiMHa 4YWTAaeTCsd Ha TIEPBOM Kypce BO BTOpoM cemectpe. IIpoBoasrcs
nekiuu — 18 dacoB, maboparopHbie paboThl — 54 daca, hpopMa KOHTPOJS —3K3aMEH
(BTOpOI cemecTp).

Buj yueOHoM padoThI Bcero Cemectp Cemectp
4acos 2 3
OO0111as1 TPYI0EMKOCTD 216 (6 3.¢.) 108 (3 3.¢.) 108 (3 3.¢.)
AyAUTOpHBIE 3aHATHUSA 108 54 54
(Bcero)
B Tom uncne
JICKILIUH 18 18 -
[IpakTueckue 3aHsITUS - - -
JlaGopaTopHbie 3aHATHS 90 54 72
CamocrosiTenbHas 108 72 72
paboTa cTyaeHTa
KypcoBas pabota HET HET HET
KypcoBoii npoekt HET HET HET
Bun npomexyrouHon 3auer
aTTecTauuu

CrpykTtypa ®  colepkaHue  OUCUUAIUIMHBI ~ «COBpEMEHHBIE  CPEACTBA
MPOrpaMMHUPOBAHHUS B 3a7]a4aX MEXAHUKHU TPAHCIIOPTHBIX CPEJICTB» MO CPOKAM U BUJIAM
paboTsl oTpaxkeHns! B [Ipunoxenun 1.



Copepxanue pa3aejoB TUCUUIIMHBI.

Tema 1. BBenenne.

O0630p aKkTyalbHBIX 3a/1a4 MEXaHUKH TPAHCTIOPTHBIX CPEJCTB, BOSHUKAIOUIUX MPU
CO3JJaHUU HOBBIX KOHCTPYKIIMI MAIlIHH.

O030p BO3MOXXHOCTEM COBPEMEHHBIX CPEACTB pa3pabOTKU NPUKIATHBIX
[IporpamMm Uil pELICHUs 3a/1ad MEXAaHMKUM KOHCTPYKLIMI TPaHCHOPTHBIX CPEJCTB,
aHaJlM3a HaNpsXKEHHO-Ie(pOPMUPOBAHHOT0, TEPMUYECKOTO COCTOSIHUM JeTallell U y3JI0B
aBTOMOOMJIE M TPakTOpoB. TEHAECHLUMU Pa3BUTHS MPOTPAMMHOIO OOECIEUEHUs st
peuIeHus 3a1a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O0630p BO3MOXKHOCTEH KOMITBIOTEPOB, HX apPXUTEKTYpbl, KOMIIOHEHTOB U
nepudepuitHoro 060pyAOBaHUS IS PEIICHUS 3a1a4 MEXaHUKU TPAHCIIOPTHBIX CPEICTB.

O630p 95(PexTBHBIX ¥  TPOU3BOIUTENBHBIX  YHCICHHBIX  aJTOPUTMOB,
peann3yemMbIX B IPOTPAMMHBIX KOMITJIEKCAX JIJISl pEIIEHUS 3a/1a4 MEXaHUKU.

JleMoHCTpanus pe3yibTaTOB IMPUMEHEHHS] MPOrPAMMHBIX MPOAYKTOB  JUIS
BBIMIOJIHEHHSI PACUYETHBIX MCCIECIOBAHUN PEAIbHBIX KOHCTPYKLIHMA TPaHCHOPTHBIX
CPEICTB. DJIEMEHThl MATPUUHOM anreOpbl U F€OMETPUUECKOTO MOAEIUPOBAHNUS.

Tema 2. ba3oBble NOHATHS, TEPMHUHBI W ONpeAeIeHUsl, OCHOBHbBIE
CHHTAKCHYEeCKHEe KOHCTPYKIMH, CTPYKTYPbl JAHHBIX fA3bIKA NMPOIPAMMHUPOBAHMS
C++.

AndaBuTHO-UM(GPOBBIE CUMBOJIbI, KJIIOUEBBIE CJIOBA, WIACHTHU(PHUKATOPHI, 3HAKU
ornepauui s3plka nporpaMmmupoBanus C++. KoMMeHTapuu B TEKCTE IPOTrPaMMBI.

[IpocThle TUIBI JAHHBIX, YKA3aTelU, MAaCCUBBI, CTPYKTYpbl. OnIMCaHUE TaHHBIX B
IIPOrpaMMe.

Jlornyeckue BoipaxkeHus. Jloruueckue onepauu. ApupMEeTUIECKUE BbIPAKEHUS.
Apudpmernueckue onepauuu. IIpropuTer BBIOJHEHUS ONEpaluil IPU BBIYUCICHUU
3HaueHUs BeIpakeHus. [IpeoOpa3oBanre TUIOB JaHHBIX.

ba3zoBeie orepaTopsl s3b1ka mporpaMMmupoBanus C++. OnepaTopsl IpUCBauBaHMS,
LIMKJIa, YCIIOBHBIE, IEPEX0/1a, COCTABHBIE.

[leperpy3ka onepaTopos.

UcnonszoBanne ¢yHkuuid. PopmanibHble napameTpbl. OOMEH [aHHBIMHM 110
3HAYEHUIO U 10 CChUIKE. Bo3Bpalaemslid mapamerp.

Crnoxsble Tunbl JaHHbIX. Knacesl. CTpykTypa kinacca. [loHsaTis 00bekTa Kiacca.
[TyOnuuHbIle W 3alIUIICHHBIE 2JIEMEHTHI Kiiacca. ba3oBble W MPOU3BOJHBIE KIACCHI.
Hacnenosanue. Ileperpyxaembie GyHKIUU.

Tema 3. O030p HHCTPYMEHTOB cpeAbl IPOrPAMMUPOBAHUS.

WNurtepdeiic cpenpl  nporpammupoBanuss MS  Visual Studio. Ilanenu
«O6o3peBarens pemenui», «lIpencraBmenne kmaccoBy, «Pecypce»y. CmocoOs
CO3/1aHUA U HacTpoilku npoekra. Co3gaHue pecypcoB (AUATOTOBBIX MaHeNel, naHenen
MHCTPYMEHTOB, MEHIO, aKCEJIEpaToOpoB U Jip.) Ha ocHOBe 1abiaoHOB. Mcmonb3oBaHue
«Macrepa Ki1accoB» Aisl CO3IaHMS TEPEMEHHBIX, (YHKIUH, Ki1accoB. Bo3MokHOCTH
BBINIOJIHEHHSI OTJIA/IKU MPOEKTA.

Tema 4. Co3nanmne KOHCOJIbHBIX TPHII0KEHUI.

CTpykTypa KOHCOJIBHOW mporpammsl. JIMpeKkTuBbl npemnpoueccopa. ['nodanbHoe
U JIOKAIbHOE MpeCcTaBlIeHNe NaHHbIX. OOIacTH BUIUMOCTH TIepeMeHHbIX. CTaTHuecKoe



W JWHAMHYECKOE pa3MelieHne maHHbiX. Omepanuu  BBOAA/BBIBOJA Ha KOHCOJb
ynpasiienus, B gain. KoMnuisinus u oTiiajika mporpaMMsl.

Tema 5. Co3nanue NpuiI0KeHHd HA OCHOBE 0JI0OKA IMAJIOTA

0630p cpeactB O6udamoreku MFC (MS VC++) g co3nanus NpUIOKEHUN Ha
ocHoBe Oy0ka nuanora. Mcnonb3oBanue HHTEP(EHUCHBIX 2JIEMEHTOB YNPABICHUS THUIIA:
KHOIIKa, OKHO pPEIaKTHUPOBaHMUS, TMEpPEKIoYaTelb, CIHUCKU, OeryHoK u ap. Co3manue
00paboTYMKOB COOBITUI 3a/IEWCTBOBAHMS DJIEMEHTOB yIPABIICHHUS.

Tema 6. Coznanne npuiioxkeHuii ¢ rpagpuyeckuM uHTepdeincom

0630p cpeactB Oubnamoreku MFC (MS VC++) nmns co3pgaHusi OpUIIOKEHHM
rpaduyeckum untepdeiicom. Hactpoiika Buna rpaduueckoro npmioxenus. CTpyKTypa
MIPUIIOKEHUS «JIOKYMEHT-IIPECTABICHUE.

PaboTa ¢ rpaduyeckuMu MHCTPYMEHTAMU PUCOBAaHUSI OKHA: OOBEKTHI KIJIACCOB
KHCTb, I1€p0, OUTOBBIN MacCuB, MIPUPT, PETHOH.

Co3ganue »BJIEMEHTOB YNPABJICHUSA: OCHOBHOE MEHIO U €ro 3JIEMEHTHI,
KOHTEKCTHOE MEHIO, TIaHEllb HMHCTPYMEHTOB. VICHONIb30BaHWE TOpPSAYUX KJIABHUIII
(axceneparopoB) /it ynpasieHus: nporpaMmoi. CriocoObl paboThl C MBIIIBIO. 3aaHKe
mojicka3ok. Pabora co ctaTyCHOM CTPOKOiA.

Coznmanne JoYepHUX OKOH M OJIOKOB Auayiora (MOAQJIbHBINA/HEMOJAIBHBIA OJIOKH
auanora, 6JI0K Auaora co BKIAIKaMu).

OOmme 6710KM IHUamora: OTKPBITH (Pailyl ISl YTEHUS, OTKPBITH (DAl IS 3amucH,
BBIOOD I1BETA, BEIOOD mpu(Ta TEKCTA, IIeYaTh JOKYMEHTA U Jp.

3amyCcK IpUIOKEHUHN U3 mporpaMmMsbl. Co3/1aHKE TOTOKOB.

Tema 7. Ilpumenenune OuOauorekun OpenGL npu co3panmu rpadguyeckux
MPUIT0KEHU I

00630p cpeacts oubmmoreku OpenGL npu co3nanuu rpaguueckux IPUI0KEHUH.

Tema 8. Oprannszanus napasieJibHOr0 BbIINIOJHEHHUS AJITOPUTMOB

O0630p cpeacTB MapaieTbHOTO MPOTrpaMMUPOBAHUS Ha OCHOBe cpenctB MPI
OpenMP. TunoBbele cXeMbl U MOJEIM OPraHU3ALMUU MMAPAJIICIbHBIX BBIYUCICHUN B
MHOTONPOIIECCOPHON/MHOTOIIOTOKOBOW CUCTEME.

5. O6pa3oBaresibHbIE€ TEXHOJIOTHHU

Meronuka pernoIaBaHus JTUCIUTUTHHBI «CoBpeMeHHBIE cpeacTBa
MpPOrpaMMHUPOBAHMUS B 33JauaX MEXaHWKH TPAHCIOPTHBIX CPEACTB» W pealu3anus
KOMIIETEHTHOCTHOTO ~ TMOAXOJa B  M3JIOKEHMM W BOCIPHIATHM  MaTepHasia
MpeIyCMaTpUBAeT HCIOJNB30BAHUE CIEAYIOIMIMX AaKTUBHBIX (QOpPM  MPOBENCHUS
TPYNIIIOBBIX, MHANBUAYAIBHBIX, ayIUTOPHBIX 3aHATHNA B COYCTAHWH C BHEAYJAUTOPHOU
paboroii ¢ 1enpl0 (GOPMHPOBAHHUS W PA3BUTHA TPO(ECCHOHATLHBIX HABBIKOB,
00yJarOInXCs:

— MOJTOTOBKA K BBITIOJHEHUIO TA00OPATOPHBIX paboT B 1a00paTopusX By3a;

— TIOJTOTOBKA, MPEJCTABICHWE U OOCYXKICHHE MPE3CHTAIMii Ha CEMHUHAPCKUX
3aHSITHSX;

— OpraHu3aIys ¥ MPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUU CTYIEHTOB B (hopme
OJIaHKOBOTO TECTUPOBAHUS;



— TPOBEICHUE MAaCTEP-KJIACCOB SKCIIEPTOB U CIICIIUAINCTOB B 00IACTH YHCICHHBIX
METOJIOB Y MIPUKJIAIHOTO MPOrPaAaMMHUPOBAHUSL

6. OueHOYHbBIC CPEACTBA /ISl TEKYLIEro KOHTPOJISA yCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTecTAlMM 110 UTOTaM OCBOCHUSI JUCHUIJIMHBI U Y4eOHO-MeTOINYecKoe
7. obecnevyeHHe CaMOCTOATEIbHOI PadoThI CTYIEHTOB.
B mpomecce oOyueHHs HCHOIB3YHOTCA CIELYIOIIUME OLEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, OLICHOYHBIE CpEACTBA TEKYLIETO KOHTPOJIA
YCIIEBAEMOCTH U POMEXYTOYHBIX aTTECTAL[UN:

- TIOATOTOBKA K BHITIOJIHCHHIO JTAOOPATOPHBIX PabOT M X 3allUTa.

OneHoYHbIE  CPENCTBA  TEKYWIErO0  KOHTPOJIA  YCIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIBHBIE BOIPOCHI M 3aJaHus B (QopMe OJIaHKOBOTO U (MJIM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, ANl KOHTPOJIS OCBOCHHSI OOYYAIOIIMMHCS pa3JeioB JUCIUILIAHBL,
3amuTa KypcoBOIo IIPOEKTa.

OOpasupl TECTOBBIX 3a/JaHUN, 3aJaHUN KYpCOBBIX IPOEKTOB, KOHTPOJIHHBIX
BOIIPOCOB U 3aJIaHUH JJIsl IPOBEJCHHS TEKYIIETO KOHTPOJISA, IK3aMEHAIIMOHHBIX OMIIETOB,
IIPUBEICHBI B IPUIIOKEHNAHU 2.

7.1. ®OHA OULECHOYHBIX CPEICTB [Jsi NMPOBEACHHUS] MPOMEKYTOYHOH ATTECTALNH
00y4arIIMXCcs M0 JUCUUILIMHE (MOYJIIO0).

7.1.1.  TlepeueHb KOMIETEHIMI C yKa3aHHEM 3TaloB UX (HOPMHpPOBAHUS B
IPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPAMMBI.
B pesynprare OCBOEHMS JAMCUMIUIMHBL  (MOZYJs) (OPMHUPYIOTCA — CIIEAYIOLIUE
KOMITETEHIIUU:

Kon B pe3yabTarte ocBoeHus1 00pa3oBaTeIbHOI MPOrpaMmMbl 00y4aromuiics
KOMIIETeH M JA0JIKeH 00J1a1aTh
OIIK-5 Crnioco0eH NpUMEHSITh UHCTPYMEHTapuil popManu3alii HHXEHEPHBIX,

HAay4YHO-TCXHUYCCKUX 3a/]a4, UCITIOJIb30BaTh IIPUKIAAHOC ITPOTpaMMHOC
obecrieyeHne IIpH pacyeTeC, MOACIUPOBAHUHN U IIPOCKTUPOBAHUU
TEXHHUYECKUX 00BEKTOB M TEXHOJIOTHYECKUX IMponeccoB

OIIK-7 CrniocobeH MOHMMaTh MPHUHIUIBI Pa00OTH COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUH W HCIOJB30BATh MX JUISl PEUICHHUs 3a/1a4 IpoQecCHOHATHLHON
JEATETbHOCTH

B nponecce ocBoeHust oOpa3oBaTeIbHOM MPOrpaMMbl JaHHbIE KOMIIETEHIMH, B
TOM YHUCJE UX OTAEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
0oOy4aronMMuUCs AUCHUIUIMH (MOAYJIeH), MPAaKTHUK B COOTBETCTBUU C YYEOHBIM INITAHOM
U KaJeHIapHBIM TpaduKoM yuyeOHOro mporecca.



7.1.2. Onucanue mokasarejed U KpUTepHEB OLECHMBAHUS KOMIIETCHUMHA, (DOPMHPYyeMbIX
10 UTOTaM OCBOEHMS INCIHUIJINHBI (MOIYJIsl), ONMUCAHUE IIKAJ
OLICHUBAHHUAI.

[Toka3zaTenem OLCHUBAaHUA KOMI’ICTGHHI/If/'I Ha  pPa3JIMYHbIX oTallax Hux

dbopMHUpOBaHUS SABISIETCS JIOCTHXKEHHE OOYYaIOIMIUMUCS IUIAHUPYEMbBIX PEe3yJIbTaTOB
0Oy4eHHs M0 JUCIUTLIINHE (MOJIYIIIO).

OIIK-5 — Cnioco0eH NpUMeHSITL HHCTPYMeHTapHuii (P opMaTu3auni HHAKEHEPHBIX, HAYYHO-TEeXHUYECKUX
3aj1a4, KCMOJIb30BAaTh MPHUKJIAJHOE IPOrPaMMHOe olecriedeHne NMPU pacuere,
MO/1eJIMPOBAHUY U MPOEKTHPOBAHUYN TEXHNYECKUX 00HEKTOB M TEXHOJIOTHYECKHUX MPOLIECCOB.
KpuTepun oneHnBanus
Iloka3zarenn
2 3 4 5
3HATh: OO6yyarommiicst OO6yyarommiicst Oo0yuaromuiicst OOyuaromuiicst
CHHTAaKCH1ICCKHNC JIEMOHCTPHUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYKILHH, OTCYTCTBHE WJIU HETIONHBIE YaCTUYHBIE TIOJIHBIE
CTPYKTYpBI
JAHHBIX, HAGODHI HEJIOCTaTOYHOE ) TCOPETHYECKUE 3HAHHUSL | TCOPETHYCCKUE 3HAHUS | TEOPETUUCCKUEC
METOJI0B 1 coctap | COOTBETCTBHE 3HAHHI B CHHTaKCHYECKHX CHHTaKCHYECKHX 3HAHUS B
GUGIHOTEK 00J1aCTH CHHTaKCUYECKHX KOHCTPYKIIUA, KOHCTPYKIIHA, CTPYKTYp | oOJlacTH
nporesyp KOHCTPYKIHH, CTPYKTYp CTPYKTYp JIaHHBIX, JIAHHBIX, HAOOPOB CHHTaKCHYECKH
00BEKTHO- JIaHHBIX, HAOOPOB METOJIOB | HAOOPOB METO/IOB U METOJIOB M COCTaB X KOHCTPYKIIHH,
OPHCHTHPOBAHHOT | i cocTaB OMOIHOTEK coctaB OMOINOTEK OuOIHOTEK MpOoLEaYP CTPYKTYp
0 sA3bIKa HpoLeayp 0OBEKTHO- npoueayp 00beKTHO- 00BEKTHO- JIaHHBIX,
pOrpaMMHUPOBaH
L OPHEHTUPOBAHHOTO S3bIKA OPUECHTHPOBAHHOTO OPUEHTHPOBAHHOTO HaboOpoB
MPOrPaMMUPOBAHHSL. SI3bIKA S3bIKA METOJIOB U
nporpamMmmupoBanus.Jlo | mporpaMMHUpOBaHUSL. COCTaB
MyCKaIoTCs OubIMOTEK
3HAYUTEIbHBIC OIINOKH, Iporeayp
TIPOSIBIISIETCS 00BEKTHO-
HEJJOCTaTOYHOCTH OpHEHTHPOBAHH
3HAHUM, 0 psAAy Oro SI3bIKa
MOKa3aTenex, MpOrpaMMUpOBa
oOyyJaroIuics HUSL
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTPyAHEHUS [IPU
OIICPUPOBAHUU
3HAHUSMH TIPH UX
HepeHoce Ha HOBBIE
CHTYalUH.
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yMeTh:
pa3pabarbiBaTh
BBIYMCIIUTEIbHBIC
IIPOrpaMMBI s
HCCIICIOBAHUS
KOHCTPYKLUH
TPAHCHOPTHBIX
CPEACTB C y4eTOM
OCHOBHBIX
TpeOoBaHuit
WH(POPMAITMOHHO
11 6€30MacCHOCTH;
WCTIONTB30BaTh

WH(POPMATMOHHBI
€ TCXHOJIOT'HH B
3aj1a4ax
MEXaHUKH IpU
MPOEKTUPOBAHUN
Y FICCJICTOBAHMSX
CHCTEM
TPAaHCIIOPTHBIX
CPEJCTB.

OOy4aromuiics He ymeeT
WA B HETOCTATOYHOM
CTEIICHH YMEET:
pa3pabarsiBaTh
BBIYHMCIIUTENbHBIC
MPOTPaMMBI JIJIs
HCCIIeIOBAHUS
KOHCTPYKLIUH
TPAHCHOPTHBIX CPELCTB C
Y4€TOM OCHOBHBIX
TpeOoBaHuUit
WHQOPMAIMOHHOM
0€e30MMacHOCTH;
HCIIOJIB30BATh
WH(POPMAIIMOHHBIS
TEXHOJIOTHH B 3aJ1a4ax
MEXaHUKH MIPU
MIPOEKTUPOBAHUH U
WCCIICIOBAHUSAX CUCTEM
TPAHCHOPTHBIX CPELCTB.

OO6yu4arormmiics
JIEMOHCTPHPYET
HETIONHOE
COOTBETCTBHE
CIENYIOIIUX YMEHUN:
pa3pabarsiBaTh
BBIYMCIIUTEIbHBIC
MIPOrpaMMBI I
HCCIIeIOBAHUS
KOHCTPYKLIUHA
TPaHCTIOPTHBIX CPEJICTB
C Y4ETOM OCHOBHBIX
TpeOoBaHuit
WHQOPMAIMOHHOM
0€30MMacHOCTH;
UCIIOJNIb30BATh
WH(POPMAIMOHHBIS
TEXHOJIOI'MHU B 3aa4ax
MCXaHHWKU IIpU
MIPOEKTUPOBAHUH U
HCCIICIOBAHUSAX CHCTEM
TPAaHCIIOPTHBIX
CPEICTB.

Homnyckatorcs
3HAYUTENIbHBIE OLINOKH,
MIPOSIBIISIETCS
HEIOCTATOYHOCTh
BJIaJICHUS HABBIKAMH T10
pAny mokasaTeneu,
OOyuaronmiics
HCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyIHEHHS IPU
MIPUMEHEHUH HaBbIKOB
B HOBBIX CUTyallHsX.

OO0yJatomuiics
JEMOHCTPHUPYET
YaCTUYHOE COOTBETCTBHE
CIEAYIOIIUX YMEHUM:

pa3pabaTeiBaTh
BBIYHCIIATEIIbHBIC
POrpaMMBbl AJIst
MCCIIEOBaHUS
KOHCTPYKLUI
TPaHCIIOPTHBIX CPEIICTB
C Y4ETOM OCHOBHBIX
TpeOOBaHMIA
WHPOPMALTMOHHON
0€e30MacHOCTH;
UCTIONIb30BaTh
WH(POPMAITMOHHBIE
TEXHOJIOTHH B 3aJa4ax
MEXaHUKH pU
NPOCKTUPOBAHHUU U
UCCIICIOBAHUSAX CHCTEM
TPaHCHOPTHBIX CPEIICTB.
‘YMeHUs1 OCBOEHBI, HO
JOIYCKAaIOTCs
HE3HAYNTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IpU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTAHIAPTHBIE
CHUTYaIIH.

OO0yuatomuiics
JIEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHE
CJIEIYIOLIUX
YMEHHUIL:

pa3pabaTsiBaTh
BBIYMCIIUTEIbH
bI€ IIPOTPaMMBI
Ui
UCCIIeJOBaHMUS
KOHCTPYKLUH
TPaHCIIOPTHBIX
CPEZICTB C
YYETOM
OCHOBHBIX
TpeOOBaHMIA
WHPOPMAITMOHH
o
0e30MacHOCTH;
UCTIONIb30BaTh
nH(pOpMaIMOHH
BI€ TEXHOJIOTHH
B 33/1a4ax
MCXaHHWKU NIpU
NPOEKTUPOBAHU
nu
HCCIIEIOBAHUIX
cucTeM
TPaHCIIOPTHBIX
CpPE/CTB.
CBoOoaHO
ornepupyer
prOOpETEHHBI
MU YMCHUSMU,
NPUMEHSET UX B
CUTyaluusiax
TIOBBIICHHOU
CJIO’KHOCTH.
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BJIA/IETh:
WHCTPYMEHTaMHU
pa3paboTKu
IMPUKITAJHBIX
porpamm OJIHOMI
W3 COBPEMEHHBIX
BbIYHCIIMTCIIBHBIX
cpen
MIPOTPaMMHUPOBaH
usl.

OOy4aromuiics He BIajeeT
WM B HEAOCTAaTOYHON
CTEIICHH BJaJeeT
HWHCTPyMEHTaMH
pa3paboTKu MPUKIIATHBIX
[Iporpamm OJHOU U3
COBPEMEHHBIX
BBIYHUCIUTECIBHBIX CPE
IIPOrpaMMHUPOBAHHSL.

OOy4aromuiics HE B
MOJIHOM Mepe BIIaJIEET
HWHCTPyMEHTaMH
pa3paboTku
MPUKJIaIHBIX IPOTPaMM
OJITHOH U3 COBPEMEHHBIX
BBIYUCIUTECIBHBIX CPEO
IIPOrpPaMMHUPOBAHMSL.
Hormyckatorcst
3HAYUTENIbHBIE OLINOKH,
MIPOSIBIISIETCS
HEeJ0CTaTOYHOCTh
BJIaJICHUS HAaBBIKAMH T10
pAny nmokasaTteneu,
OOyuaronmiics
UCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyIHEHHS IPU
MMPUMCHCHNH HAaBLIKOB
B HOBBIX CUTYaIHSIX.

OO0yJatomuiics
YaCTUYHO BJIAJICET
MHCTPYMEHTaMH
pa3paboTKu
NPUKJIaIHBIX TPOrPaMM
OJHOM U3 COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CPE
nporpamMmmupoBanus. Has
BIKH OCBOEHBI, HO
JOIYCKAaIOTCs
HE3HAYNTEIIbHbIC
OIIMOKK, HETOYHOCTH,
3aTpyAHEHUS IpU
IIEPEHOCE YMEHUN Ha
HOBBIE, HECTaHAAPTHbHIE
CHUTYaILIH.

OO0yuatomuiics
B IIOJIHOM
0o0BeMe BIIaJiceT
WHCTPYMEHTaMHU
pa3paboTku
MIPUKIIATHBIX
IporpaMMm
OJTHOU U3
COBPEMEHHBIX
BBIYHCIIMTCIIbH
BIX Cpe
MIPOTPaMMHUPOBA
130558

CB000IHO
NIpUMEHSAET
MONTyYeHHBIS
HABBIKH B
CUTYAIHAX
TTOBBIIICHHOM
CJIOKHOCTH.

OIIK-7 — Cnoco6eH MOHMMATh NPUHIUIBI PA0OTHI COBpeMEeHHbIX HHGOPMAIMOHHBIX TEXHOJIOTHIl M HCI0JIL30BATh

UX JJI1 pelieHNns 3a1a4 npogeccHOHAILHOM AeATeTbHOCTH.

Kputepun onennBanns

Iloxa3zarenn
2 3 4 5

3HATh: OOyuarormiics OOyuarormiics OO0yuaronuiics OO0yuaronuiics
OCHOBHbBIC JIE€MOHCTPUPYET MOJIHOE JIEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
TPUHIMAIIBI OTCYTCTBUE HIIU HEMOJIHbIC 3HAHUSI YaCTUYHLIC 3HAHUS B IIOJIHBIC 3HAHUSA
AITOPUTMHU3ALINKA | genocTaTOYHOE OCHOBHBIX IIPUHIIAIIOB 001aCTH OCHOBHBIX B o0yactu
JUIs pa3spaboOTKM M | cOOTBETCTBHE 3HAHMIA aJrOPUTMU3ALINU JIJIS MIPUHLUIIOB OCHOBHBIX
HCTIONb30BaHNUA OCHOBHBIX IPUHLUIIOB pa3paboTKu U aJNrOPUTMU3ALNHN 1JIS MIPUHLUIIOB
TIpUKJIaIHBIX aJITOPUTMHM3AINH JIJIS HCITOJIBE30BaHUS pa3paboTku u aJIropuTMHU3aIA
HporpamMm pa3paboTKu u HNPUKJIAAHBIX IPOIPAMM | HUCIOJIb30BaHUS U I
pacdcra WCIIOJIb30BaHUS pacdera HanpsHKeHHO NPUKJIAJHBIX IPOTpaMM | pa3pabOTKH U
HAIIPsAKEHHO MPUKIIAAHBIX TIPOTPaMM e OpMUPOBAHHOTO pacyera HalpsKEHHO HCIIONb30BaHNUs
1e)OPMHUPOBAHHO | pacueTa HATIPSIKEHHO COCTOSTHUS Je(OPMUPOBAHHOTO MIPUKJIATHBIX
r'0 COCTOAHMA nedopmMupoBaHHOTO KOHCTPYKLIUH COCTOSIHMSI KOHCTPYKLIMK | IIPOrpaMMm
KOHCTPYKLIMH COCTOSIHMSI KOHCTPYKIUH TPaHCIOPTHO- TPaHCIOPTHO- pacueta
TPpaHCTIOPTHO- TPaHCIIOPTHO- TEXHOJIOTMYECKHX TEXHOJOTMYECKUX HaIPSDKEHHO
TCXHOJIOTMYECKUX | TEXHOJIOIMYECKUX CPEACTB CPEACTB U UX CPEICTB U UX nedopmupoBan
CpEACTB K uX U UX TEXHOJIOTHYECKOIO TEXHOJIOTHYECKOTO TEXHOJIOIMYECKOT0 HOT'O COCTOSIHUSA
TEXHOIOTUIECKOT | 0GopyOBaHHSL. 060pyI0BaHHS. 000pyI0BaHMS., HO KOHCTPYKIHMii
0 060pyHOBAHISL. Homyckatorcs JIOITYCKarOTCs TPaHCIIOPTHO-

3HAYUTCIIbHBIC OI_HI/I6I<I/I, HE3HAUYUTEIbHBIC TEXHOJIOIT'NYECK
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MPOSIBIISICTCSI OIIMOKH, HETOYHOCTH, WX CPEIICTB H HX
HEAOCTAaTOYHOCTDh 3aTpyaAHCHUA IIPU TEXHOJIOTHYCCK
3HAHWH, 10 PAAY AHAJIMTHYECKUX oro
nokasaTeJieu, OTIeparysX. 000pyIOBaHMSL.,
oOy4atormmiics CBOOOIHO
WCTIBITHIBACT orepupyer
3HAYHUTEIIbHBIC npuo0pe-
3aTPYIHEHUS IPU TEHHBIMU
OTEePUPOBAHUH 3HAHUSIMH.
SHAaHHUAMHU IIPU UX
MepeHoce Ha HOBBIE
CHUTYaIHH.
YMeThb: OOy4aromuiicst He yMeeT OO6yuarormmiics OO0y4atomuiics OO0yJatomuiics
HCIOJIB30BATh WJIM B HEIOCTaTOYHOMN JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
COBPCMCHHOC CTENEHH YMEET: HETOITHOE YACTUYHOE COOTBETCTBHE | TIOJHOE
TpOrpaMMHoe WCTIOTb30BaTh COBPEMEHHOE | COOTBETCTBHE CIEYIOIINX YMCHUIA: COOTBETCTBHE
o0ecrieyeHue st .
paspaboTKy MPOrpaMMHOE O0ECTICUEHUE | CICAYIONIUX YMCHUM CITETYFOIITHX
TPUKIA/HBIX JUTs pa3paboTKu UCIOIh30BaTh YMEHHIH:
IporpamMm MPUKIATHBIX TPOTPaMM HCIIOJT30BATh COBPEMEHHOE
pacueTHOro pacyeTHOTro aHan3a COBPEMEHHOE pOrpaMMHOE UCIIONIh30BaTh
aHaimsa HaIPSHKEHHO HIPOrpPaMMHOE o0ecrieyeHue UIst COBPEMEHHOE
HAMpPDKCHHO 1e(OPMUPOBAHHOTO obecredenue a1s pa3paboTku TIPOrpaMMHOE
nepOopMHUPOBAHHO N
0 COCTOSHMS COCTOSTHUSI IETaJICH 1 y3JI0B | pa3paboTKu NPUKIATHBIX TPOrpaMM | oOecrieueHne
fertaneiinysmop | TPAHCTIOPTHO- MPUKJIATHBIX IPOTPaMM | paCYETHOTO aHAJIH3a JUTsI pa3paboTKu
TPaHCIIOPTHO- TEXHOJIOTHYECKHX CPEACTB | PACUETHOTO aHAH3a HaNpsHKEHHO TPUKITAIHBIX
TEXHOJIOTHYECKHX | U HX TEXHOJIOTHYECKOTO HAMPsHKESHHO Je(opMUPOBAHHOTO porpamMm
CPCACTB M UX 000pyI0BaHMsL. nedopMupoOBaHHOTO COCTOSTHMSI I€TaNIeH 1 pacyeTHOro
TCXHOJIOTNHICCKOr COCTOSIHUSI JICTAJIEH 1 Y3JI0B TPAaHCIIOPTHO- aHaM3a
© 000pyAOBAHMS. y3JI0B TPaHCIIOPTHO- TEXHOJIOTHYECKUX HAIMpPsHKEHHO
TEXHOJIOTMYECKUX CPEICTB U UX nedopmupoBaH
CPEICTB U UX TEXHOJIOTHUECKOTO HOT'O COCTOSTHHSI
TEXHOJIOTUYECKOTO 000pyI0BaHUs. JieTayied u
000opy10BaHuS. YMeHUsI OCBOCHBI, HO Y3JI0B
Jomyckarorcst JIOTTYCKAIOTCS TPaHCIIOPTHO-
3HAYHTENILHBIC ONIMOKY, | He3HAYMTEIIHHBIE TEXHOJIOTHUECK
MIPOSIBIISICTCS OIMMUOKY, HETOYHOCTH, UX CPEIICTB H HX
HEJI0CTaTOYHOCTh 3aTpyIHCHHS TIPH TEXHOJIOTHYECK
BJIaJICHHUS HABBIKAMU 110 | MEpEHOCE YMEHUH Ha oro
psTy MoKa3aTene, HOBBIC, HECTAaHJAPTHBIE | 00OPYIOBAHHS.
OOyuaronmiics CUTYyaIHH. CBo0OOIHO
HCIIBITHIBACT onepupyer
3HAYUTEIIbHBIC NPUOOPETECHHBI

3aTpyAHEHMS IpU
[IPUMEHEHUU HABBIKOB
B HOBBIX CUTYyalUsX.

MU YMGHI/DIMI/I,
MIPUMEHSIET UX B
CI/ITyaHI/ISIX
MTOBBITIICHHOM
CJIOKHOCTH.
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BJIA/I€Th:
HaBBIKAMU

PUMCHEHUS
CHCTEMBI
MPOrpaMMUPOBaH
ust IS
pa3paboTku
MIPUKITAJHBIX
IpOrpamMM JJIst
pacuera
HaNpPsHKEHHO

e OopMHUPOBAHHO
T'0 COCTOSAHUA
JieTaneu v y3JioB
TPaHCIOPTHO-
TEXHOJIOTUYCCKUX
CpEACTB U UX
TEXHOJIOTNYECKOI'
0 000pyIOBaHUsI.

OOyuaromuiicst He BIaieeT
WY B HEAOCTATOYHOMN
CTEIICHH BJIaJIeeT HaBbIKAMHU
MIPUMEHEHUS CUCTEMBI
IIPpOrpaMMHUPOBAaHUSA IS
pa3paboTKu MPUKIATHBIX
IporpaMM Ajsl pacyera
HaNpspKEeHHO

e OpMHUPOBAHHOTO
COCTOSIHUS I€TAJIEH U Y3JI0B
TPaHCIIOPTHO-
TEXHOJIOTMYCCKUX CPCACTB
1 UX TEXHOJIOTHYCCKOI'O
000pyIOBaHMUS .

OOy4aromuiics HE B
MIOJIHOW Mepe BIIaJeeT
HaBBbIKaMH IPUMEHEHUS
CHCTEMBI
MIPOrPaMMUPOBAHUS
TUTS pa3paboTKu
MPUKIIaIHBIX IPOrPaMM
IUIs pacueTa
HaNpspKEeHHO

e OpMUPOBAHHOTO
COCTOSIHUS IeTajel U
y3JI0B TPaHCIIOPTHO-
TEXHOJIOTUYCCKUX
CPEZACTB U UX
TEXHOJIOTUYECKOTO
000pyI0BaHUS
Jonyckarores
3HAYUTENIbHBIE OLINOKH,
MPOSIBIISIETCS
HEIOCTaTOYHOCTh
BJIaJICHHUS HAaBBIKAMH T10
pAny mokasaTeneu,
OOyuaronmiics
UCTIBITHIBAET
3HAYUTCIIbHBIC
3aTpyIHEHHS IPU
MMPUMCHCHNHU HAaBLIKOB
B HOBBIX CUTYaIHSIX.

OO0yJatomuiics
YaCTHYHO BJIa/ICET
HaBBIKAMH IPUMEHEHHS
CUCTEMBI
MPOTPaMMHUPOBAHUS IS
pa3paboTku
MIPUKIIATHBIX TPOTPaMM
JUTSL pacueTa
HaNpsHKEHHO
Je(OPMHUPOBAHHOTO
COCTOSIHUS IETAJIEN 1
y3JI0B TPaHCIIOPTHO-
TEXHOJIOTMYCCKUX
CpEACTB U UX
TEXHOJIOTHYECKOTO
000opymOBaHUS .
HaBw1ku 0ocBOCHBI, HO
JIOTYCKArOTCS
HE3HAYNTEITbHBIE
OIINOKH, HETOYHOCTH,
3aTpyIHEHUS IPU
MEePEHOCE YMEHUI Ha
HOBBIC, HCCTaAHAAPTHBIC
CUTYAIIHH.

OO0yuatomuiics
B ITIOJIHOM
o0BeMe BiajieeT
HaBbIKAMU
IMPUMCHCHUA
CHCTEMBI
pOrpaMMHUpPOBa
HUSL 1151
pa3paboTKu
IMPUKJIATHBIX
HpOrpaMm AJist
pacuera
HaIpsHKEHHO
nedpopMrpoBaH
HOI'O COCTOSAHUA
Jeraneu u
Y3JI0B
TPaHCTIOPTHO-
TEXHOJIOTHYECK
UX CPEICTB U UX
TEXHOJIOTHYECK
oro
o0opymoBaHUS .
CBoOoaHO
IIPUMEHAET
MOJTy4EHHBIE
HaBbIKH B
CUTYaLHAX
TIOBBIICHHOU
CIIOYKHOCTH.
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[IIxanel OLIEHMBAHUSI PE3YJbTATOB MPOMEKYTOYHOM aTTeCTallMd U HUX
ONHCaHUE:

dopMa NPOMEKYTOUHOM aTTeCTAIIUN: IK3aMeH (cemecTp 2).

[IpomexxyTouHast arTectaius oOydaromuxcs B GopMe 3K3aMeHa MPOBOJAUTCS
M0 pe3yJibTaTaM BBIMOJIHEHUS! BCEX BHUJIOB Y4eOHOW pabOThI, MpPeTyCMOTPEHHBIX
y4e€OHBIM IIJIJAHOM MO JaHHOW AMCIUIUIMHE (MOJYJIO), TIPU 3TOM YUYUTHIBAIOTCA
pe3yabTaThl TEKYIIErO KOHTPOJISI YCIEBAEMOCTH B TeueHUe cemectpa. OneHka
CTENECHU JOCTHUXKEHUSI OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS IO
JTUCIUIUIMHE (MOYJII0) TPOBOJIUTCS TpernojaBareiieM, BEAYIIUM 3aHITHS IO
JUCUUIUIMHE  (MOJIYJI0)  METOAOM  DJKCIepTHOM  omeHku. [lo  wuToram
MPOMEXKYTOUHON aTTECTAlUU IO JUCIUIUIMHE (MOYII0) BBICTABIACTCS OLICHKA
COTIIUYHOY, «XOPOILIOY», KYAOBICTBOPUTEIHHOY WIIH «HEYIOBJIECTBOPUTEILHO.

K npomexyToyHoil aTTecTaliMi JOMYCKAlOTCS  TOJIBKO  CTYACHTHI,
BEITIOJIHUBIINE BCE BHABI y4eOHOW paboOTHl, MPETyCMOTPEHHBIC pabouei
nporpaMmoit o auciuiinHe «COBpEMEHHBIE CpPEACTBA MPOTPAaMMHUPOBAHUS B
3aJlayax MEXaHUKHU TPAHCIIOPTHBIX CPEJICTBY»: MPOILUTH MPOMEKYTOUHBIM KOHTPOJIb,
BBITIOJIHUJIY JTA0OPATOpPHBIE PAOOTHI.

HIxaja oneHuBaHud Onucanue

BrinosHeHs! BCE BUIBl  y4eOHOH  palboTHI,
MpEeayCMOTpEHHbIE  y4yeOHbIM  TIaHoM.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMECHUH,
HaBBIKOB IIPUBEIEHHBIM B TaOIUIaxX IOKa3aTesei,
Ormio ONEpUPYET MNPUOOPETEHHBIMU 3HAHUSMHU, yMeHI/I;IMI/IU,
HAaBBIKAMHU, [IPUMEHSET UX B CUTyalUsAX IOBBIIICHHON
cnoxHocTd. Ilpm 3TOM MOrytr OBITH JOIYLIEHBI
HE3HAUUTEIbHbIE OLIMOKHA, HETOYHOCTH, 3aTPyIHEHHS
IIPU AQHAJUTUYECKUX OIEpalUsiX, NEPEHOCE 3HAHUM M

YMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyalluH.

BrimonHeHs! Bce BUBI y4eOHOM paboTHl,

IPEyCMOTPEHHbIE YUEOHBIM IJIAHOM.

OOyuaromuiicss JEMOHCTPUPYET YACTUUHOE

% COOTBETCTBUE 3HAHUN, YMEHUN, HABBIKOB I10 IIPEIMETY.
opoto HaBpIkH OCBOEHBI, HO IOITYCKAIOTCSI HE3HAYUTEIIbHBIC

OIIMOKH, HETOYHOCTH, 3aTPYTHEHHUS TIPU NIEPEHOCE

YMeHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHBIC CUTYyalluH.

15



BrinonHeHs! Bce BUbl y4eOHOM padoThl,
MPEyCMOTPEHHBIE YIEOHBIM TJIAHOM.

OOyyarommuiicst AEMOHCTPUPYET 3HAYUTEITHHBIC
OIIKUOKH, IPOSBIIAET HEAOCTATOUHOCTh 3HAHUM, YMEHUN
Y I0BIETBOPUTEIBLHO | M BIAJACHUS HABBIKAMU IO HECKOJIBKUM TEMaM
npenmMeta. OOyJaromuiics UCTIBITHIBAET 3HAYUTEIIbHBIC
3aTpyAHEHUS PU IPUMEHEHUN YMEHUN U HABBIKOB B
HOBBIX CUTYyalUsX.

He Boimomnen oawH win Oosnee BUAOB Yy4eOHOM
paboThl, TPEOYCMOTPEHHBIX  yYE€OHBIM  IIJIAHOM.
CTymeHT JEeMOHCTPUPYET HEIMOIHOE COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOIMLIAX
NoKa3areyien, JOMYyCKAlTCsS 3HAYUTEIbHBIE OIIMOKH,
HeynosnerBopurenbHo . .
IIPOSIBIIAECTCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB 110
pany [I0Ka3aTeleu, CTYIEHT UCIIBITHIBAET
3HAQYUTENIbHBIE  3aTPyAHEHUs I[PU  OIEPUPOBAHUU
3HAHUSAMM U YMEHUSIMHM IIPU HUX IIEPEHOCE HA HOBBIE

CUTYaIUH.

®oHbI OLIEHOYHBIX CPEICTB MpPeACTABJIEHbI B PUJIOKEHUH 2 K padoueil
nporpamMmme.

8. YueOHo-MeTOAMYeCcKOEe M MH(POPMAIHOHHOE O0eceyeHre TUCHMIITIMHBI.

a) OCHOBHAs JMTeparypa:

1. 3wixoB, C. B. [IporpamMmmupoBanue : ydeOHUK U MPAKTUKyM i By30B / C.
B. 3bikoB. — MockBa : U3narensctBo FOpaiit, 2020. — 320 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02444-9.

URL: https://urait.ru/bcode/450832

2. Ornesa, M. B. IIporpammupoBanue Ha sA3bike C++: NpakTUYECKUU Kypce :
yaeOHoe mocobue aisa By3oB / M. B. Oruesa, E. B. Kynpuna. — Mocksa :
M3parensctBo HOpaiit, 2021. — 335 c. — (Bricmee oOpazoBaHue). —
ISBN 978-5-534-05123-0
URL.: https://urait.ru/bcode/473054
0) 10MOJIHUTEJIbHASA JIUTEpaTypa:

1. Kazanckuit, A. A. IlporpammupoBanue Ha Visual C# : yueObHoe mocoOue
st By30B / A. A. Kazanckuit. — 2-e¢ u3gm., nepepad. u qon. — Mocksa :
M3parensctBo HOpaiit, 2023. — 192 c. — (Beicmiee obpa3zoBanue). —
ISBN 978-5-534-12338-8.
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B) IPOrpaMMHOe o0ecrie4eHre 1 HHTEePHeT-PecypChl:

[TporpamMmmMHOe oOecrieueHuHe:

- YHHBEpCabHasl CUCTEMA IIPOTPAMMUPOBaHUsA Ha s3bIKe CH+;

- o(hrCHOE TTPOTPAMMHOE 0OECTICUCHHE.

HuTepHeT-pecypchl He MPeayCMOTPEHBI.

I) 2JIEKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChl:
Kypc: «CoBpeMeHHBbIe cpeAcTBA MPOrPAMMHMPOBAHMA B 331a4aX MeXaHHKHU
TPAHCHOPTHBIX CPEICTBY
https://online.mospolytech.ru/course/view.php?id=782

9. MarepuaJibHO-TEXHUYECKOE O0ecneYeHue M CIUIIUHbI.

J Crenmanu3upoBaHHas yuebHas jgaboparopus kadenps! «/unamuka,
IPOYHOCTh MAalIMH M CONpOTHBIEHUE MaTepuanoB» Ayn. H-212, ochamennas
KOMIIBIOTEPaMH C YCTAHOBJIEHHBIM HEOOXOAMMBIM IIPOIPaMMHBIM 00€CTIEUCHUEM;

J [IpoekTopsl, 3KpaHbl AJI AEMOHCTpAlMU O0yYarolMX MaTepUalloB,
Mpe3eHTalui, yueOHbIX (PUITEMOB.

9.1 MeToanyeckre YKa3aHHUs 1O BBbINOJHEHHI0 U O(QOPMIIEHHIO PpacyeTHbIX padoT Mo
aucuuiuinie «CoBpeMeHHbIe CpeICcTBA NPOrpaMMHPOBAaHHUST B 332/a4aX MeXaHHKHU
TPAHCHOPTHBIX CPEICTBY

9.1.1 TpeboBanus Kk 0(popMIICHUIO pacueTHOU PadOTHI
1. Pacduernas pabora mgomkHa ObITh oOQopmieHa B BHIE Ha JucTax ¢opmara A4 co
CIICAYIOIIMMHU TIOJISIMU:

o Jleroe - 25 mm.
e Bepxnee - 15wmm.
e [lpaBoe - 15mMm.
e Hwmwxuee - 15wmm.

2. Pacuernas pabora q0/DKHA UMETh TUTYJIbHBIN JUcT. [lpumep odopmiieHUs TUTYIBHOTO
JIUCTa TIOKa3aH B MPUIIOKECHHH.

3. Pacuernas paboTa I0JKHA COAEpkKaTh CIEIYIOIINE Pa3Iebl:

ConepxaHnue.

Bsenenune.

OcHOBHasI 4acThb.

3aKiIroucHHE.

CHucok HCIOJIb30BAHHOM JTHTEPATYPHL.

[Ipunoxenust (He SABISIOTCA OOs3aTEIBHOM YacThIO OTYETA).

4. CrpaHullbl OTYETa JOJDKHBI OBITH IPOHYMepoBaHbl. Hymepanus HadnmHaeTcs co BTOPOi
cTpaHullbl. Ha TUTynTbHOM JTUCTE HOMEp CTpaHUIIE HE MPOCTABISAETCS.

5. B ocHOBHOW 4YacTh HaxomATCS BCE MPOHYMEpPOBAHHbIE TJaBbl, maparpadbl U
noarnaparpadsl.

Hywmepanus maparpadoB u noamaparpadoB MPOU3BOIATCS CIEAYIOIUM 00pa3oM:
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e [IlepBas mudpa ob6o3HAUaET HOMEP TJIABBL

e Bropas uudpa - nopsaxkoBblii HOMep mHaparpada.

e Tperbs mudpa - NOPSAKOBBI HOMep moamnaparpada.
Hanpumep, naparpad 2 u noxamaparpad 5 maparpada 2 riaBel 3:

e Il Onucanue pacyeTHoii cxeMbl

e 3.2 I'paHuUYHBIE YCIOBHSA

e 3.2.5 I'paHu4HbIEe YCJIOBHA M0 NepeMelieHusAM

Hywmepanuss puCyHKOB HPOHM3BOIUTCS CIEAYIOIIUM 00pa3oM:
e [lepBas mudpa ob6o3HAUaET HOMED TJIABBL
e Bropas nudpa - mopsaakoBblii HOMEp PUCYHKA B IJIaBeE.

Hanpumep, puCyHOK B TJIaBe 3, MUMEIOIIMH MOPSIKOBBIA HOMep 11:

e Puc. 3.11. J/IlnagoroBoe OKHO BBOJia HMCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHWs TIaBbl, naparpada, moamaparpada U pPUCYHKa HE CTABUTCA.

Hazpanue riaBbl IUILIETCS 3ariaBHBIMU MMOJIY>KUPHBIMU 6yKBaMI/I. Haspanus naparpa(bOB n
nonnaparpa(bOB MUIIYTCA CTPOUYHBIMU ITOJIYKUPHBIMU 6y1(BaMI/I, 3a UCKIIIOUCHHCM nepBoﬁ

OykBbl, 3arnaBHol. [Toamaparpadbl MOTYT OBITH BBIIEIEHBI KYPCUBOM.

6. Hymepauus ucronb30BaHHON JTUTEpATypbl MPOU3BOAUTCS JTHOO B ai(haBUTHOM TOPSIKE,
1100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOIl pabOTHI.
ITpumepsl odopMieHHs JIUTEpaTyphl.

Kuurn:

7. bunepman B.JI. — Teopus mexannueckux kojiebanuii. — M.: Beicm. mkona, 1980. — 408
C.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

KypHuaibi:

e bopucos [0.C., binarosemenckuii FO.H., Imutpuuenxo C.C., IlankpatoB H.M. Ananus
MIPUMEHUMOCTH YPAaBHCHHI U UCCIIeJoBaHKE (DOPMBI KPUBOM yCcTanocT // 3aBocKast
naboparopus. Jluarnoctuka matepuainon, Nel(, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements //
Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2 TpeOoBaHus K COEPKAHUIO Pa3/IeI0OB PACYeTHON PadoThI

1. B coaep:kaHuM TOMKHBI OBITH MPEJCTABICHBI Ha3BaHUs BceX TIJaB, maparpadoB U
noanaparpagoB ¢ ykazaHUEM HOMEPOB HAYaJbHBIX CTPAHMII.
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2.

BBeJleHHMM OOOCHOBBIBACTCS ~ aKTyaJbHOCTh M CTAaBUTCS  LElIb  PabOTHI,
MEPEUUCIAOTCS PEIIaeMble 3a7adyd M JAaeTCs KpaTKoe coaepkaHue Bcex raas. s
KypCOBOI'0 IIPOEKTa, COACPIKALIErO0 KOHKPETHBIE 3a/1a4U, 1A€TCs I1I0CTaHOBKA 3a1ad4.

Teopernueckas paboTa MOKET HOCUTh ONMCATENbHBIM WJIM METOIUYECKUH XapakTep.

3. B ocHoBHOIi yacTn HO[[pO6HO OIMUCBIBACTCA MMOCICAOBATCIIbHOCTL PCHICHUS 3aaa4u.

Ilpumepnptii IIaH OCHOBHOM 4acTH

[TocranoBka 3amaun. CBeneHuss 00 OObEKTEe HCCIENOBaHUS U OOJACTH
MAaIIMHOCTPOEHHUSL.

TeopeTnueckre OCHOBBI pELIEHMS 3a]1a4H, UCIIOJIb3YEMbIE AIITOPUTMBI.
Omnwucanue mporpaMMHOTO 0OeCTIeYeHUS

HcxonHbie naHHbIE, ONMCAHUE PACYETHON CXEMBI.

Xapakrepuctuku monenu MKD. KonnuecTBo 351€MEHTOB, y3J10B, CTENEHEH
CBOOO/BI.

Onucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

WNudopmanus 06 ycIoBHsIX 3aKpETJICHUS U HATPY)KSHUSL.

[TocnenoBarenbHOCTh (POPMHUPOBAHUS MOJIENIU CcpelcTBaMu nporpamMmbl MKD,
0COOEHHOCTH MOATOTOBKH MOJIEJIH.

Nudopmanus o mporiecce petieHus 3a1aqm.

CeneHusi 0 KOMIIbIOTEpE, XapakTepuctukax nporpammel MKD (na3Banue,
BEpCHsi, BO3MOKHOCTH), HEOOXOJIMMBIX BBIYMCIUTENIBHBIX pecypcax, BPEMEHU
pelIeHusl.

AHanu3 pe3ynbTaToOB PacueTOB.

4. B 3akjI0uYeHHH JaCTCA KpaTKasd OLCHKAa M OCHOBHBLIC BBIBO/IbI BBITTOJTHEHHOM pa6OTBI.

5. B npuio:keHue BbIHOCUTCS HHGOPMAIMOHHBIN MaTepuall, HE TPeOYIOLUN AeTalbHOIro

paccMOTpeHHsI B OCHOBHOW 4YacTH (HAmpuMep, TaOJMIbI, TpapuKd, PUCYHKH, JTUCTHHTU
porpamMm | T.I1.)

9.1.3 TpeOoBaHus K BBINOJHEHUI) PACYETHON PadOThI

1.
2.

Pacuernas pabota momxkHa ObITh O0(OpMIICHA COTJIACHO TPEOOBaHUSM yKa3aHHBIM BHIIIIC.
Conepxanue pacueTHOH pabOTHI JOKHO COOTBETCTBOBATH MIEPEYUCIICHHBIM BBIIIIC
TpeOOBaHMSAM.

Pacuernas pa60Ta JOJbKHA OBITH CliaHa 3a JBE HEACHU JO OKOHYAHUS ceMEeCTpa.
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[Tpunoxenue 1.
CTpyKTypa U cofep:KaHue QU CHUIINHBI
«CoBpeMeHHBIE CPeICTBA MPOrPAMMHUPOBAHUS B 32/1a4aX MEXaHUKH TPAHCIOPTHBIX CPEACTB)
10 HANPABJICHUIO MOATOTOBKHU M0 HampaBjeHu0 noaAroroBku 23.05.01 «Ha3zemHble TPAHCIIOPTHO-TEXHOJOTMYECKHUE
cpeacTBay (YpPOBEeHb cienuaanTera), npo¢puib: « KoMnboOTepHbIi MH:KUHUPUHT B ABTOMOOHJIECTPOCHUNY

= Buabl yueOHol padoTsl, Dopm
? E 2| BKIIOYas CAMOCTOSITEIbHYIO Buabl caMOCTOSITEJIbHOM PadoThI bl
Pasnen = =8 padoTy CTY/IEHTOB, CTYIeHTOB aTTect
/ S E § U TPYAOEMKOCTb B Yacax anuu
n/n
J | II/C | JIab | CPC | KCP | K.P. | KIL. | PI'P | Pedepar | K/p | D | 3
1.1 | Tema 1. Beeoenue 2 2

Jlaboparopnas paboTa «3HaKOMCTBO
12 |¢© UHTEPQEcOM YHHBEPCATEHOTO 10 10
MIPOrpaMMHOT0 00eCIIeYeHUs METO/1a
KOHEYHbIX JIEMEHTOB)

Tema 2. ba3zoevie nonamus,
mepMuHbl U onpeodenenus,
1.3 | ocnosnble cunmaxkcuueckue 2 2
KOHCMPYKYUU, CmpyKmypvl OGHHbIX
A3vIKa npozpammuposanusn C++,

1.4 | Jlabopamopnas paboma «mema 2» 10 10
15 Tema 3. O030p uncmpymenmos )

’ Ccpeobl nPoZPaAMMUPOBAHUAL. 2
1.6 | Jlabopamopnas paboma «tema 3y 10 10
17 Tema 4. C030vanue KOHCOJIbHBIX ) s

npuIoHceHuil.
1.8 | Jlabopamopnas paboma «mema 4». 10 10
1.9 | Tema 5. Co30anue npunoscenuii Ha 2 2
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OCHOGe 0110Ka ouanoza

1.10 | Jlabopamopnas paboma «mema 5». 10 10
Tema 6. Coz0anue npunoicenuii ¢

1.11 . 4 4
epaghuueckum unmepgheiicom

1.12 | JJabopaTopHas paboTa «remMa 6». 20 20
Tema 7. IIpumenenue oubnuomexu

1.13 | OpenGL npu cozoanuu 2 2
2paguueckux npunoiceHuil

L14 Jlabopamopnas paboma «mema 7». 10 10
Tema 8. Opzanuzayusn

1.15 | napannenvnozo évinoiHeHUs 2 2
anzopummos

1.16 | Jlabopamopnas paboma «mema 8». 10 10

Dopma ammecmayuu

Bcero yacoB no JucuMIIMHE BO 18 90 108

BCEX CeMeECTpax
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Ipunoocenue 2
. _ paboueil npospamme
MUHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHIS POCCUMCKOU ®EAEPALINMIN

®EJIEPAJTLHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIGHOE YUPEX/IEHHE BBICIIEFO OBPA3OBAHHST
«MOCKOBCKHH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM IOJIUTEX)

HanpagyieHue moaAroToBKu:
23.05.01. HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTMYECKHE CPeICTBA
(YpoBeHBb ClIenUAINTETA)
Ipoduias: KomnbroTepHbIil HHAKUHUPUHT B ABTOMOOMJIECTPOCHUM
Dopma obyuenus: ouHas

Kageopa: lunamuxa, npounocmes mawiun u conpomueienue Mamepuanos

®OH/J ONEHOYHbIX CPEACTB

HO ANMCHUIIJIMHE
«CoBpeMeHHBbIE CPeACTBA MPOTPAMMHUPOBAHUS B 32/12a49aX MEXaHUKHU
TPAHCIIOPTHBIX CPEACTB»

Cocras: 1. IlacniopT poHIa OLIEHOYHBIX CPEACTB

2. Onucanmue OEHOYHBIX CPEICTB:

Mocksa, 2026 200
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MTOKA3ATEJIb YPOBHA C®OPMUPOBAHHOCTU KOMIIETEHLIMHA

Taomuma 1

«CoBpeMeHHbIE CpeIcTBa NPOrPaAMMHUPOBAHUS B 321a4aX MEXaHMKHM TPAHCIIOPTHBIX CPeICTB»

dI'0C BO 3

B niporiecce 0CBOCHUS JAHHOH TUCIUTUTHHBI CTYICHT (OPMUPYET U JACMOHCTPHUPYET CIICIYIOIIIE
o0menpodgeccuoHaATbHBIE U PO eCCHOHATbHbIE KOMIIETEHIMHU:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHnosoruss | Popma CreneHu ypoBHell 0CBOCHHUS
NH- OOPMYJIUPOB- (hopMmupoBaH |OLIECHOYHO |KOMIIETEHLMH
JEKC KA U ro

KOMIIETEHUMd |cpeacTBa
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OIIK-5

CriocoOeH MpUMEHSITh
MHCTPYMEHTapHi
(dhopmanuzaruu
WHKCHEPHBIX, HAyYHO-
TCXHUYCCKHUX 3aJa4,
HCIIOJTE30BATh
MPUKIIaTHOS
POrPaMMHOE
oOecrieueHue npu
pacuere,
MOZICTTMPOBAHUH U
POCKTUPOBAHUN
TEXHHYECKUX OOBEKTOB
Y TEXHOJIOTHYECKUX
[POLIECCOB..

3HATH:
CUHTAKCUYECKUE KOHCTPYKLIUU, CTPYKTYPBI
MTaHHBIX, HA0OPBI METO/IOB M COCTaB OMOIMOTEK
npouexyp 00ObeKTHO-OPUEHTUPOBAHHOTO S3bIKA
MIPOrPaMMHUPOBAHHSL.

yMeTb:

pa3pa6aTI>IBaTI> BBIYMCJIMUTCIBHLIC IPOTPaMMBI IJ1

MCCIIeI0BaHUS KOHCTPYKIIHI TPAHCIIOPTHBIX
CPEIICTB C y4ETOM OCHOBHBIX TPeOOBaHHIT
MHGOPMAIMOHHOM 0€30MMaCHOCTH;
MCIIOJIb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B
3aja4ax MEXaHUKH [IPU MPOCKTUPOBAHHU H

MCCIIEJOBAHUAX CHCTEM TPAHCIIOPTHBIX CPEJICTB.

BJ1a/1€Th:

MHCTPYMEHTaMH Pa3pabOTKH NPUKIIaTHBIX
[pOrpaMM OJHOH U3 COBPEMEHHBIX
BBIYUCIUTEIBHBIX CPE IPOTPAMMHUPOBAHUS.

CamocTos-
TeJbHAs
pabora,
TIEKIUH,
paKkTuyec-
KHC 3aHSTHSI,
nmaboparop-
Hble pabOThI

ba3oBblil ypoBeHb:

- CIIOCOOCH npedcmasismes OmoeibHble
KOHCMPYKMUBHbLE d1eMeHMbl MAWUH (8
yacmHocmu - pam, Ky30608, oemaiell
Ogueamerneti) 8 gude pacuemusix mooenell
0151 NPUKAAOHBIX NPOSPAMM Memooda
KOHEUHbBIX DJIeMEHNO8.

Bocnpoun3Bo1cTBO OJIy4EHHBIX

3HAHUH B XOJI€ TEKYILETO KOHTPOJIA.
IIoBBILICHHBIH YPOBEHb:

- CIIOCOOCH CaMOCmOsmenbHoO

npeocmasnsms OmoeibHble
KOHCMPYKMUBHbLE INEMEHMbL MAULUH (8
yacmHocmu - pam, Ky30608, oemaiell
Ogueameneil) 6 6ude pacuemuvix Mooenell

0151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbBIX DJIEMEHMO8;

- CIIOCOOCH CaMOCMOSAMENbHO UCNONb308ANb
cospemennoe npocpammuoe obecneuerue Ois
aHanU3a  HANPANCEHHO  0ePhOPMUPOBAHHO20
CoCmosiHusL U npouHoCmuU Oemanei u Y306
Mauiun.

[IPAaKTUYECKOE MPUMEHEHHE MOJIYyYEHHBIX
3HAHUK B TMpoLEecce TMOJANOTOBKH K

CCMHUHAapaM, K BBICTYIIICHHUIO C TOKJIAA0OM
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OIIK-7

CrnocobeH  moOHUMATH
[IPUHLINTIBI paboThI
COBPEMEHHBIX
MHGOPMAITMOHHBIX
TEXHOJIOTUI 5
WCTIONB30BaTh MX JUIS
peleHust 3ama4
Mpo¢heCCHOHATBHON
NeATebHOCTH

3HATH:
OCHOBHBIC MMPUHIUIILI AJITOPUTMHU3ALNN 1A
pa3pabOTKH! M UCTIOIF30BAHMS TIPHKIIATHBIX
MpOrpaMM pacyeTra HalpsHKEeHHO
NneOpPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKITUIA
TPaHCIIOPTHO-TEXHOJIOTUIECKUX CPEACTB H UX
TEXHOJIOTHYECKOTO 000PYyJOBaHHSI.

yMeTh:

MCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE
obecrniedueHne s pa3pabOTKH MPUKIATHBIX
MpOrpaMM PacyeTHOTO aHAJIHM3a HAPSHKEHHO
neopMHUPOBAHHOTO COCTOSIHUS JIeTalleH U y3710B
TPAHCIIOPTHO-TCXHOJIOTHICCKUX CPCACTB U UX
TEXHOJIOTUYECKOT0 000PyJOBAHUS.

BJIaJ1eTh:

HaBbIKaMH IPUMCHCHHA CUCTECMbI
MPOTpaMMHUPOBAHUS AJIS Pa3pabOTKH NPUKIIaTHBIX
MpOrpaMM JJIsl pacdera HalpsHKEHHO
neOpMHUPOBAHHOTO COCTOSHUS JIETaNeH U y3II0B
TPAHCIIOPTHO-TCXHOJOTHYCCKUX CPCACTB U UX
TEXHOJIOTHYECKOT0 000PYIOBaHHUS

CamocTos-
TeJbHAs
pabora,
TIEKIUH,
paKkTuyec-
KHC 3aHATHUSA,
1abopaTopHbI
e paboThI

YO,

ba3oBblil ypoBeHb:

- CIIOCOOCH NpedCcmaesisamop OmoenibHble
KOHCMPYKMUBHbLE I1eMeHMbl MAWUH (8
yacmHocmu - pam, Ky30608, oemaiell
Ogueamerneti) 8 gude pacuemusix mooenell
0151 NPUKAAOHBIX NPOSPAMM Memooda
KOHEUHbBIX DJIeMEHNO8.

Bocnpoun3Bo1cTBO OJIy4EHHBIX

3HAHUH B XOJI€ TEKYILETO KOHTPOJIA.
IIoBBILICHHBIH YPOBEHb:

- CIIOCOOCH CaMOCmOsmenbHoO

npeocmasnsms OmoeibHble
KOHCMPYKMUBHbLE INEMEHMbL MAULUH (8
yacmHocmu - pam, Ky30608, oemaiell
Ogueameneil) 6 6ude pacuemuvix Mooenell

0151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbBIX DJIEMEHMO8;

- CIIOCOOCH CaMOCMOSAMENbHO UCNONb308ANb
cospemennoe npocpammuoe obecneuerue Ois
aHanU3a  HANPANCEHHO  0ePhOPMUPOBAHHO20
CoCmosiHusL U npouHoCmuU Oemanei u Y306
Mauiun.

[IPaKTUYECKOE MPUMEHEHHUE IMOITYYEHHBIX
3HAHU B MpoLEccCe MNOATOTOBKH K

CCMHUHAapaM, K BBICTYIIICHHUIO C TOKJIAA0OM
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Ipunooscenue 3
K paboueil npozpamme
Hepellenb OUEHOUHDbIX cpedcme no Oucuunﬂune
«CospemeHnHble cpeocmea nPozpamMMUpPOCaHUs 6 3a0auax MEXaAHUKU MPAHCHOPMHBIX CPEOCH 6»

HaumenoBanue IIpencraBnenue
No OLIEHOYHOTO Kpatkas xapakTepucTika olieHOYHOT O OLIEHOYHOTO CPEICTBA B
OoC cpencTsa CpeacTea ®OC
CpencTBO KOHTPOJSl, OPraHU30BaHHOE Kak
creraabHas Oecema  IIeXarorm4ecKoro
VYcrHbll onpoc paboTHHKA ¢ oOydalomuMcs Ha  TEMBI, Bomnpocsl o
1 cobecesioBaHUE, [CBA3aHHBIC C M3y4aeMOW UCIMILIMHON, | TeMaM/paszJieiam
(YO) [pacCYMTaHHOE Ha BBIACHCHHE 00beMa 3HAHUU JIACIHIIIAHBI
00yJaroIEerocs Mo OMPeICICHHOMY pa3Jiely,
TeMe, IpobemMe U T.I.
CpencTtBo  MpOBEAEHUS  IPOMEKYTOUHOM
aTTECTAllMd 10 pe3yJbTaTaM BbBITTOJIHEHUS
o [Tpumep 3K3aMEeHAITMOHHOTO
BCEX BHUIOB Y4eOHOIl paboOThl B TEYEHUHU
OK3aMeH OwmieTa 1 BOIPOCHI K
2 ceMecTpa C  IPOCTaBICHHEM  OLEHKHU
(Ox3) HK3aMEHY
COTITUYHO, «XOPOLIOY,
«yZOBJIETBOPUTEIHHO» 1503041 «He
YIOBJIETBOPUTEIHHOY
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®axymsrer TPAHCITOPTHBIN, kadenpa «nHaMuKa, TPOYHOCTH MAIINH 1
CONPOTUBJIEHUE MAaTEPUATIOBY

Huciumnnvza - CoBpeMeHHbIe CpeJACTBAa NPOrPpaMMHUPOBaHMS B 3a/1a4axX
MEXaHMKH TPAHCIOPTHBIX CPeICTB

Hanpagnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
(ypoBenb cnienuanureta), npoduins: " KoMnbroTepHbIM HHKUHUPUHT B
aBTroMoOusIecCTpoeHuu "

Bonpocsl 1151 KOHTPOJIA 3HAHU A

1. AndaBuTHO-IM(PPOBBIE CHMBOJIBI, KIIOYEBBIC CJIOBa, HWIACHTU(UKATOPHI,
3HaKM OIepanuil si3pika nporpammupoBanusi C++. KomMeHTapum B TEKCTE
MIPOTrpaMMBI.

2. IIpoctele THIIBI MaHHBIX s3bIKa IporpammupoBanHusa C++., ykaszarenw,
MacCHUBBI, CTPYKTYpbl. ONrMcaHre JaHHBIX B IPOrpamMmMe.

3. Jlormueckue BbIpaKEHUS A3bIKa NporpammupoBanus C++. Jlormueckue
onepauu. [IpruopuTeT BHINOIHEHUS ONEPALN IPU BBIYMCICHUH 3HAYEHUS
BBIPAKEHUSI.

4. ApudmeTrnueckue  BBIpaKEHHS  s3bIKa  nporpammupoBanus — CH++.
Apudmernueckue oneparuu. [Ipuoputer BBIMIOJHEHHS OlEpanuil mnpu
BBIYHMCIICHUH 3HA4YCHUS BhIpaxkeHus1. [IpeoOpazoBaHre TUTIOB JaHHBIX.

5. bazoBele omeparopbl A3bIka nporpammupoBanHuss C++.  Omneparopsl
MIPUCBANBAaHMS, [IUKJIA, YCIOBHBIE, IEPEX0AA, COCTABHBIE.

6. Ileperpyska onepaTopoB B sI3bIKE porpaMMupoBanust C++.

7. Ucnonws3zoBanue PpyHKIMI B si3bike nporpammupoBanusi C++. @opMaabHbie
napamerpbsl. OOMEH JaHHBIMU I10 3HAYEHUIO U IO CChUIKE. Bo3BpalaeMslii
rapamerp.

8. Knaccel B s3bike nporpammupoBanus CH++. Ctpykrypa knacca. [lonstus
oObekTa kiacca. [1y0narunble U 3aluIIeHHbIe 3JIeMEHTHI Kinacca. bazoBbie u
npou3BoHbIe Kiacchl. Hacnenosanue. [leperpyxaemble QyHKIUH.

9. Unrepdeiic cpenpl nporpammupoBanus MS VS. Ilanenun «O6o3peBatenb
pemenunin», «lIpencraBnenune kmaccosy, «Pecypcebm.

10. Tunel npoexktoB MS VS. CriocoObI co31aHusi 1 HACTPOUKHU MTPOEKTA.

11.Co3nanue pecypcoB B cpene MS VS. (auajioroBbIX MaHeNeu, maHenei
WHCTPYMEHTOB, MEHIO, aKCeJIepaToOpoB M Jp.) Ha OCHOBE I1a0JOHOB.
Hcnonb3oBanue «MacTtepa KIaccoBy JJisl CO3/1aHUs MEPEMEHHbBIX, QYHKIUMN,
KJIACCOB.

12. B03MO0>XHOCTH BBINIOJHEHUS OTIAIKN IPOEKTA.

13.Crpykrypa KOHCOJMBHOW mporpammbl CH++. JlupekTuBBl mpernponeccopa.
['moGanbHOE M JIOKalIbHOE NpEACTaBieHUE AaHHbIX. OO0JIAaCTH BUAMMOCTH
IIEPEMEHHBIX.

14. Cratnueckoe 1 JUHaAMHYECKOE pa3MelleHne JaHHbIX C++.

15.Onepanuu BBoa/BbhiBOAa C++ Ha KOHCOJIb YIIpaBIEHUs, B (paili.

16. KoMnuiius 1 oTiajka nporpaMmmel B cpesie MS VS,
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17.Cpencta 6ubmuorexkn MFC s co3manus MpUIOKEHUH Ha OCHOBE OJIOKa
nuanora. Mcmonb3oBanue HMHTEPHEUCHBIX DJIEMEHTOB YIPABICHUS THIIA:
KHOIKA, OKHO PEIaKTHUPOBAHUS, MEPEKII0YaTeb, CIUCKUA, OCrYHOK W Ap.
Coznmanne 00pabOTUYNKOB COOBITHI 3aICHCTBOBAHUS DJIICMEHTOB YIIPABICHHUS.

18.CpenctBa Oubmmorexku MFC mns co3maHus TPHIOKEHUH TpadudecKuM
untepdeiicom. Hactpoiika Buma rpaduueckoro npuioxenus. CTpykTypa
MIPUJIOKEHUS «JIOKYMEHT-IIPECTABICHUE.

19.Pabora ¢ rpaduyecKUMU HMHCTPYMEHTAMHU PHUCOBAHHUS OKHA: OOBEKTHI
KJIACCOB KHCTh, I1€PO, OUTOBBIN MacCUB, MPUPT, PETUOH.

20.Co3naHue 31€MEHTOB yIpaBieHUs B cpene MS VS: oCHOBHOE MEHIO U €ro
AJIEMEHTHI.

21.Co3naHue 351eMEHTOB yHpaBieHUs B cpefie MS VS: KOHTEKCTHOE MEHIO.

22.Co3pnaHue 3JIeMEHTOB ynpaBieHus B cpene MS VS: maHennb HHCTpYMEHTOB.

23.Vcnonb30BaHUEe TOPSYMX KIABHII (aKCEeepaTOpoOB) ISl  yIPaBIICHUS
[IPOrPAMMOHN.

24.CniocoObl paboThI ¢ MBIIIIBIO B MPUIIOKEHUSIX TpaduueckuM UHTEpHEHCOM.

25.3ajaHre TOJACKA30K I DSJEMEHTOB YOPaBICHUS B  MPHIOKEHUSAX
rpaduueckum uHTEpPEcom.

26.Pabota co cTaTyCHOM CTPOKOM B  MPWIOKEHUIX TpadUIeCKUM
uHTepdeiicom.

27.Co3nanue Do4YepHUX OKOH M OJIOKOB Juajora (MOJaJIbHBIN/HEMOJAIbHbIN
0J10kM muasnora, OJIOK JUaora co BKJIaIKaMu).

28.006mme OJ0KM auanora: OTKpHITh (aili AJig YTE€HUs, OTKPBITh (ailm s
3amucH, BHIOOP 11BETA, BEIOOP IMIpU(Ta TEKCTa, eYaTh JOKYMEHTA U JIp.

29.3anycK NpWIOKEHUN 13 mporpamMmbl. Co31aHHE ITOTOKOB.
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHI HOJII/ITEXHI(’I‘-IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNH TOJINTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/lMHaMuKa, IPOYHOCTH MAIIMH ¥ CONPOTHBIICHHE
MaTepUaIOB»
Jucuurnnaa - CoBpeMeHHBIE CpecTBa MPOrpaMMHUPOBAaHMSI B 33/1a4aX MEXaHUKU TPAHCIIOPTHBIX
CPENCTB
Hanpaenenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYSCKUE CPECTBA (YPOBEHD CIICIMATUTETA)
npouis: " KoMIbIOTepHBIN HHKUHUPYUHT B aBTOMOOHIIECTPOCHUH "
Kypc 1, cemectp 2

9K3AMEHALMOHHOE 3AJAHUE Ne 1
1. AndaBuTHO-IINPPOBEIE CUMBOIBI, KIIOYEBBIE CIIOBA, WACHTU(UKATOPHI, 3HAKHA OTICPAIIHid SI3BIKA
nporpammupoBanus C++. KoMMeHTapuu B TEKCTE MPOrPaMMBI.
2. Komnwisnus ¥ otiaaka nporpaMmel B cpeae MS VS.

3. 3agauva.
YTBepKICHO Ha 3acelaHuu Kadeaphl «__ » 2021 r., [Ipotokon No ___
3aB. kadenpoi /A.A. CkBoOpIIOB/

MUHHCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOM ®EJIEPALIN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHNA

«MOCKOBCKHI HOJII/ITEXHICI‘-IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHNH TOJINTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH ¥ COMPOTHBIICHHE
MaTepUalioB»
Hucuunnuaa - CoBpeMeHHbIE CPeACTBa MPOrpaMMUPOBAHUS B 3aJa4yaX MEXaHUKU TPAHCIOPTHBIX
CpencTB
Hanpaenenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYSCKUE CPEICTBA (YPOBEHD CIICIIMATIUTETA)
npoduis: « KOMIBIOTEpHBINH HHXUHUPUHT B aBTOMOOUIIECTPOCHUID
Kypc 1, cemectp 2

9K3AMEHALMNOHHOE 3AJAHUE Ne 2
1. Jlornueckue BbIpaKkeHHs sA3bIka mporpammupoBanus C++. Jloruueckue onepanuu. Ilpuopurer
BBITOJIHEHUS OIIEPALIM PY BBIYHUCICHUH 3HAYECHUS BHIPAXKECHUSL.
2. Cpencta 6ubnuorekun MFC uist co3nanus NMpUIOKEHUN Ha OCHOBe Oyioka muasora. Mcmonb3oBaHue
WHTEP(ENCHBIX 3JIEMEHTOB YIPABJICHUS TUIA: KHOIKA, OKHO PEIaKTUPOBAHUS, IEPEKIIOUaTeNh, CIIUCKH,
6eryHok u np. Coznanre 00paboTINKOB COOBITHI 32/1€HCTBOBAHUS DIIEMEHTOB yIIPABICHUS.
3. 3amaua.

YTBepKAeHO Ha 3aceaHnuu Kadempsl «__ » 2021 r., [Ipotokon No ___

3aB. kadenpoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHAYECKAA YHUBEPCUTET»
(MOCKOBCKMM TOJIMTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH ¥ COMPOTHBIICHHE
MaTepUaIoB»
Huctunnnaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHMS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpPENCTB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KOMIBIOTEPHBIN HHXUHUPUHT B aBTOMOOUIIECTPOCHUID
Kypc 1, cemectp 2

9K3AMEHALNMNOHHOE 3AJJAHUE Ne 3
1. Apudmernueckue BbBIpaKEHHS s3blka mnporpammupoBanus C++. Apudmernueckue OmeparyH.
[Iproputer BBINOTHEHUS ONEpalMii MPU BBIYUCICHWN 3HaueHHs BblpaxkeHus. [IpeoOpa3oBaHue THIIOB
JAHHBIX.
2. CpencrtBa 6ubmmorexkn MFC mis co3manmst mpuiiokeHn# rpadudecknM mHTEpdeiicom. Hacrpoiika
BUAA rpaguuecKkoro npuiaoxeHus. CTpykTypa MpUI0KEeHUS «IOKYMEHT-IIPEACTaBICHUEY.

3. 3anmauya.
YTBEpKICHO Ha 3aceaHnuu Kadeaphl «__ » 2021 r., [Tpotokom No ___
3aB. kadenpon /A.A. CkBOpIIOB/

MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHM HOJII/ITEXHI/vI‘{ECKI/II‘/'I YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMUKa, POYHOCTH MALIMH M CONPOTHBIICHHUE
MaTepUaIOB»
Hucuunnnsaa - CoBpeMeHHbIE CpeACTBa MPOrpaMMUPOBAHUS B 3aJa4aX MEXaHUKU TPAHCHOPTHBIX
CpencTB
Hanpagenenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEICTBA (YPOBEHB CIICIIUATIMTETA),
npoduiis: « KOMIObIOTEpHBIN HHKUHUPHHT B ABTOMOOUIIECTPOSHHH »
Kypc 1, cemectp 2

9K3AMEHALIMOHHOE 3AJAHMUE Ne 4
1. ba3zoBsle onepaTops! sA3bIka nporpammupoBanus C++. Onepatopsl IpUCBaBaHUS, KA, YCIOBHBIE,
Mepexoia, COCTaBHEIE.
2. Pabora c rpaduueckuMu HHCTPYMEHTAMH PUCOBAHUSI OKHA: OOBEKTHI KJIaCCOB KUCTh, TIEPO, OUTOBHII
MaccuB, mpudt, peruoH.

3. 3apaua.
YTBepKIeHO Ha 3aceaHnu Kadempsl «__ » 2021 r., [Ipotokon No ___
3aB. kadenpoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMM ITOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH ¥ COMPOTHBIICHHE
MaTepUaIoB»

Hucuunnmnaa - CoBpeMeHHbIE CPEACTBA IPOrpaMMUPOBAHKS B 3aJja4uaX MEXaHUKU TPAHCIIOPTHBIX
CpPENCTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B AaBTOMOOMIIECTPOCHHH »

Kypc 1, cemectp 2

3K3AMEHALIMNOHHOE 3AJJAHUE Ne 5
1. [leperpy3ska orepaTopoB B sI3bIKE IporpaMMupoBanus C++.
2. CozmaHue 31eMEeHTOB YIpaBlieHus B cpene MS VS: 0CHOBHOE MEHIO U €T0 3JIEMEHTHI.

3. 3apaua.
YTBepKAeHO Ha 3aceaHnu Kadempsl «_ » 2021 r., [Ipotokon No ___
3aB. kadenpoit /A.A. CxBOpIIOB/

MUHHCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOM ®EJIEPALIN
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE
BBICIIEI'O OBPA30OBAHUA

«MOCKOBCKHI HOJII/ITEXHICI‘-IECKI/IIL/'I YHUBEPCUTET»
(MOCKOBCKMM TOJIMTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMUKA, POYHOCTH MALIMH M CONPOTHBIICHHUE
MaTepUalIoB»
Hucuunnnsaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHUS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpencTB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIEIHATUTETA)
npoduiis: « KOMIbIOTEpHBIN HHKUHUPHHT B ABTOMOOUIIECTPOSHHH »
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AIAHME Ne 6
1. Hcnonw3oBanue (yHKOWi B si3bIke mporpamMupoBanusi C++. @opmanbhelie napamerpsl. OOMeH
JAHHBIMH 110 3HAYCHUIO U 110 CChUIKe. Bo3Bpalaemblii mapamerp.
2. CoznmaHue 31IeMEeHTOB yIpaBiieHus B cpene MS VS: KOHTeKCTHOE MEHIO.

3. 3agauya.
YTBEpKICHO Ha 3aceaHuu Kadeaphl «__ » 2021 r., [Ipotokonm No ___
3aB. kadenpoi /A.A. CkBoOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHAYECKAA YHUBEPCUTET»
(MOCKOBCKMM TOJIMTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH ¥ COMPOTHBIICHHE
MaTepUaIoB»
Huctunnnaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHMS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpPENCTB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B AaBTOMOOMIIECTPOCHHH »
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJAHME Ne 7

1. Kitaccer B si3p1ke porpammupoBanns C++. Ctpykrypa kiacca. [lonstus oobsexra kinacca. [Tyonmmunsie
U 3alllMIIEHHBIE 3JIEMEHTH! Kilacca. ba3zosble U npousBonHble Kiaccel. Hacnenosanue. IleperpyxaemMele

(byHKINN.

2. CoznaHue 31eMEeHTOB yIpaBiieHus B cpeae MS VS: maHen» HHCTPYMEHTOB.
3. 3apaua.

YTBepKIEeHO Ha 3aceaHnuu Kadempsl «__ » 2021 r., [Tpotokon Ne ___
3aB. kadenpoit /A.A. CxBOpIIOB/

MUHHCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOM ®EJIEPALIN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHI HOJII/ITEXHICI‘-IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKMM TOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH M COMPOTHBIICHHE
MaTepUaIoB»
Huctunnuaa - CoBpeMeHHbIE CPeACTBa POrpaMMUPOBAHUS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpencTB
Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPENICTBA (YPOBEHD CIIEIHATUTETA)
npoduiis: « KoMIbIOTepHbIH HHXWHUPUHT B aBTOMOOMIIECTPOCHHH »
Kypce 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJAHME Ne 8
1. UuTepdeiic cpenst mporpammupoBanust MS VS. [lanenmn «O603peBatens pemeHuin», «lIpencrasinenne
KJIacCcoOBY», «Pecypchbi».
2. Ucnonp3oBaHue ropsiuMx KIABHII (aKCEIEPaToOpOB) ISl YIPaBJICHHUs IPOTPaMMOH.

3. 3anmauya.
YTBEpKICHO Ha 3aceaHuu Kadeaphl «__ » 2021 r., [Tpotokom No ___
3aB. kadenpoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMM ITOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMHIKA, TPOYHOCTH MAIIMH ¥ COMPOTHBIICHHE
MaTepUaIoB»

Huctunnnaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHMS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpPENCTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B AaBTOMOOMIIECTPOCHHH »

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 9
1. Tumet mpoexktoB MS VS. CiocoObI co31aHUs 1 HACTPOUKH TPOEKTA.
2. CriocoOBI paOOTHI C MBIIIBIO B MPHIIOKEHUIX TpaduueckuM HHTephericom.

3. 3apaua.
YTBepKAeHO Ha 3aceaHnu Kadempsl «_ » 2021 r., [Ipotokon No ___
3aB. kadenpoit /A.A. CkBoptiOB/

MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE
BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHMI HOJII/ITEXHICI‘{ECKI/IIK YHUBEPCUTET»
(MOCKOBCKHWI MOJIUTEX)

®akynsrer TPAHCITOPTHBIH, xadenpa «/IMHaMuKa, MPOYHOCTH MAIIMH M COTPOTHBICHHUE
MaTepHaIoB»

Jucuurnaa - CoBpeMeHHBIE CpecTBa MPOrpaMMHUPOBAaHMSI B 33/1a4aX MEXaHUKU TPAHCIIOPTHBIX
CpPENCTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATTUTETA)
npodpuiis: « KoMIbroTepHbI HHXWHUPUHT B aBTOMOOUIIECTPOCHHH »

Kypc 1, cemectp 2

9K3AMEHALNMUOHHOE 3AJIAHHUE Ne 10
1. Co3manme pecypcoB B cpeae MS VS. (amanoroBelx maHelel, MaHelIe HHCTPYMEHTOB, MEHIO,
aKcelepaTopoB M Jp.) Ha OCHOBe mabioHOB. Mcmonb3oBanue «Mactepa KiaccoB» JUIS CO3JAHHUS
MepPEeMEHHBIX, (PYHKIINH, KITacCOB.
2. 3agaHre OICKa30K JIJIsl DJIEMEHTOB YIPABJICHUS B TPUIOKEHHIX Tpa@uaeckuM HHTepdeiicom.
3. 3anauya.
YTBepKIeHO Ha 3aceaHnu Kadempsl «_ » 2021 r., ITpotokon No ___
3aB. kadenpon /A.A. CkBoOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHAYECKAA YHUBEPCUTET»
(MOCKOBCKMM TOJIMTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMUKa, POYHOCTH MAIIHH M CONPOTHBIICHHE
MaTepUaIoB»
Huctunnnaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHMS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpPENCTB
Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B AaBTOMOOMIIECTPOCHHH »
Kypc 1, cemectp 2

3K3AMEHAIIMOHHOE 3AJIAHHUE Ne 11

1. CrpykTrypa xoHCONBHOU mporpammbl C++. [lupekTuBbl mpenpormeccopa. [ mobansHOe U JTOKalbHOE
npencTaBieHue JaHHbIX. O0JacTH BUAUMOCTH IEPEMEHHBIX.
2. Pabota co cTaTycHOl CTpOKO B MPHUIIOKEHUIX rpaduueckum natepdeiicom.

3. 3apaua.
YTBepKIeHO Ha 3aceaHnu Kadempsl «__ » 2021 r., [Ipotokon No ___
3aB. kadenpoit /A.A. CxBOpIIOB/

MUHHCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOM ®EJIEPALIUN
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHI HOJIPITEXHI{JI‘-IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHaMuKa, IPOYHOCTH MAIIMH ¥ COPOTHBIICHHE
MaTepHaIoB»

Jucuurnnnaa - CoBpeMeHHbIE CpeIcTBa POrpaMMHUPOBaHUS B 3a7jauaX MEXaHUKH TPaHCIOPTHBIX
CpPENCTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATTUTETA)
npodpuiis: « KoMIbroTepHbI HHXWHUPUHT B aBTOMOOUIIECTPOCHHH »

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJJAHHUE Ne 12
1. CraTtudeckoe U THHAMHYECKOE pa3MelieHne JaHHbIX C++.
2. Co3naHue JDOYEPHUX OKOH W OJIOKOB amajora (MOJajbHBIN/HEMOAAIBHBIA OJIOKH IUaiora, 0ok
JTMAJIora CO BKJIAJIKAMH).

3. 3amaqa.
YTBepKIeHO Ha 3aceaHnu Kadempsl «__ » 2021 r., [Ipotokon No ___
3aB. kadenpon /A.A. CkBoOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMM ITOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/IMHAMUKa, TPOYHOCTH MALIMH ¥ CONPOTHBIICHHUE
MaTepUaIoB»

Huctunnnaa - CoBpeMeHHbIE CpeACTBa IPOrpaMMUPOBAHMS B 3aJa4aX MEXaHUKU TPAHCIOPTHBIX
CpPENCTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA (YPOBEHD CIIEIHATUTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B AaBTOMOOMIIECTPOCHHH »

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 13
1. Omepanuu BBoga/BeiBoga C++ Ha KOHCOINb YIpaBIeHHS, B (paii.
2. O6uiye OOKH auanora: OTKPBITH (aii AJist YTeHHUs, OTKPBITH (aiii 1uIs 3amKcH, BEIOOp 11BEeTa, BEIOOP
mpudTa TeKCTa, IeYaTh JOKyMEHTa U JIp.

3. 3agauya.
YTBEpKICHO Ha 3aceaHuu Kadeaphl «__ » 2021 r., [Ipotokonm No ___
3aB. kadenpon /A.A. CkBOpIIOB/

MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUIMCKOU ®EJEPALINN
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE
BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI MOJIUTEX)

®akynsrer TPAHCITOPTHBIH, kadenpa «/lnHaMuKa, IPOYHOCTH MAIIMH ¥ CONPOTHBIICHHE
MaTepUalioB»

Jucturaa - CoBpeMeHHBIE CpeACTBa MPOTPAMMHUPOBAHHSA B 33/1a4aX MEXaHUKH TPAHCTIOPTHBIX
CpencTB

Hanpaenenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYSCKUE CPECTBA (YPOBEHD CIICIIMATTUTETA)
npoduih: « KoMIbroTepHBIH HHKHHUPHUHT B aBTOMOOMIIECTPOCHUH »

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 14
1. TIpocThle TUIIBI JAHHBIX SA3bIKA MTPOrpamMmupoBanust C++, ykasaresin, MacCHBbI, CTPYKTYpbl. Omnucanue
JAHHBIX B IIPOTPaMMEe.
2. BeimonHeHue oTlaaku mpoekTa B cpeae MS VS.

3. 3agaya.
YTBEpKICHO Ha 3aceaHuu Kadeaphl «__ » 2021 r., [Ipotokonm No ___
3aB. kadenpoit /A.A. CxBOpIIOB/
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MMHUCTEPCTBO OBPA30BAHMSA Y1 HAYKU POCCUMCKOU ®EJEPALINN
OENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHI HOJIPITEXHI{JI‘-IECKPIFI YHUBEPCUTET»
(MOCKOBCKHMU ITOJIMTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/lHHaMuKa, TPOYHOCT MALIMH ¥ COMPOTHBIICHHE
MaTepHaIOB

Jucuurnaa - CoBpeMeHHBIE CpecTBa MPOrpaMMHUPOBaHMSI B 33/1a4aX MEXaHUKU TPAHCIIOPTHBIX
CpencTB

Hanpaenenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYSCKUE CPECTBA (YPOBEHD CIICIIMATTUTETA)
npoduie: « KoMITbIoTepHBIN HH)XKUHUPHUHT B @BTOMOOMIIECTPOCHUH »

Kypc 1, cemectp 2

SK3AMEHAIIMOHHOE 3AJIAHUE Ne 15
1. CraTnueckoe U TUHAMITYECKOE pa3MeneHre NaHnHbIx C++.
2. 3amyck nIpuiIoKeHU U3 mporpaMMbl. Co3/1aHue TTOTOKOB.

3. 3anmauya.
YTBEpKICHO Ha 3aceaHnuu Kadeaphl «__ » 2021 r., [Ipotokom No ___
3aB. kadenpoi /A.A. CkBOpIIOB/
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