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1 Heau 1 3aga4m AMCHUILIMHBI

1.1 Ieap AMCHUNJINHBI

enpro uzydeHus: auciuiuinabl « COBpEMEHHBIE CPE/ICTBAa MPOTPAMMHUPOBAHUS B
3a/1a4ax MEXaHUKH TPAHCTIOPTHBIX CPENICTBY SBIISETCS:

—  ¢opmupoBanue 3HaAHUH 00  OOBEKTHO-OPUEHTUPOBAHHBIX  SI3BIKAX
IPOTPAaMMHUPOBAHUS, COBPEMEHHBIX Cpelax pa3pabOoTKU BBIUMCIUTEIBHBIX MPOTPaMM
JUTSL  BBITIOJIHGHUSI ~ BBICOKOIIPOM3BOAUTEIBHBIX  PACUETOB, BHU3YaJIBHBIX METOAAX
IPOTPAaMMHUPOBAHUS TIPWIOKECHUA C TpaduuecKuM WHTEPPEHCOM IOa COBPEMEHHBIC
OTIEpAIlMOHHBIE CUCTEMBbI, CIOco0ax pa3pabOTKW MPUKIAAHOTO MPOrPaMMHOIO
obecrieueHUs JJIi  MOJCIMPOBAHUS M HWHXKEHEPHOTO MCCIICIOBAaHUS MEXaHHKU
TPAHCIIOPTHBIX CPEICTB, aHAIM3a HAIIPSHKEHHO-e(DOPMUPOBAHHOTO COCTOSHUS JIeTaJICH
U y3JI0B aBTOMOOUJICH U TPAKTOPOB;

- TIOJITOTOBKA CTYJACHTOB K JICSITEIHLHOCTH B COOTBETCTBUU C KBaTU(DUKAIITMOHHON
XapaKTepUCTUKOW  creruanucrta no  HampasiaeHutro  23.05.01  «Hazemnsbie
TPaHCTIOPTHO-TEXHOJIOTUYECKUE CPEeACTBaY (YPOBEHb CHEIUATIUTETA), CICIUATU3aIINS:
«ABTOMOOWIIN U TPAKTOPBD, TPOHIh: « CIIOPTUBHBIE TPAHCIIOPTHHIE CPEICTBAY.

1.2 3agauu IUCHUILIMHBI

3anauamu qucuIuInHbl « CoBpeMEeHHbIE CPEICTBA MPOrpaMMHUPOBAaHUs B 3a7a4ax
MEXaHHUKHU TPAHCTIOPTHBIX CPEJCTBY» SBISIOTCS:

- O3HAKOMJIEHHME  CTYJIE€HTOB C  BO3MOXXHOCTSIMH,  CHHTAKCHYECKHUMHU
KOHCTPYKIIUAMH, CTPYKTypaMH JaHHBIX, HabopamMu METOAOB U OMOIMOTEKaMU
npouenyp 0O0bEeKTHO-OPUEHTHUPOBAHHOTO S3bIKAa MPOrpPaMMHUpPOBAaHUS MpU pa3paboTKe
NPUKIIATHBIX MPOTPaMM HCCIEIOBaHUS JWHAMUKA U TMPOYHOCTH Y3JIOB U arperaroB
MOOMJIBHBIX MAIIIHH.

- 3HAKOMCTBO CTYIACHTOB C OJHOW M3 COBPEMEHHBIX Cpel pPa3padOTKu
BBIUMCIIUTEIBHBIX TPOTPaAMM.

— u3ydyeHue 3(PQPEKTHUBHBIX BHU3YaJbHBIX METONOB pa3padOTKU MPUIOKEHUN U
peanu3ani  BBICOKONMPOU3BOAUTEIBHBIX YHUCICHHBIX aJTOPUTMOB JIJIs  aHAIM3a
JMHAMHKY ¥ IPOYHOCTH KOHCTPYKIIMIA MAIIIHH.

2 MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHBIX POrpamMMm

Hucuumirza «CoBpeMeHHbIE CPEACTBA TPOrPAMMHUPOBAHUS B 3a/1a4aX MEXaHUKU
TPAHCIIOPTHBIX CPEACTB» OTHOCHUTCSI K 0a30BOi yacTu Onoka 1 auciuriuH (MOmyIneil)
npoeCCHOHAIBHOTO IHMKJIAa OCHOBHBIX 00pa3oBatenbHbiX mporpamm (OOII) mo
HaITPaBJICHUIO MOATOTOBKHU MOATOTOBKH 23.05.01 «Hazemnsie
TPaHCIOPTHO-TEXHOJOTUYECKUE CpeACTBay (YpOBEHb CHELHUATIUTETA), CIEHUaTU3aLMS:
«ABTOMOOMIIU U TPAKTOPBDY, TPoduiib: «CIOPTUBHBIE TPAHCIIOPTHBIE CPEICTBAY.

[IpenmecTByomMU  KypcaMu, Ha  KOTOpBIX  OasupyeTrcss  JUCUUILIMHA
«CoBpeMEeHHBIE CpEACTBA MPOTPAMMHUPOBAHUS B 3ajJadaX MEXaHUKU TPAHCIOPTHBIX
CPEIICTBY» SIBJISIIOTCS:

- MaremMaTuka



3 Kommnerenuum oOyuyawouerocs, ¢gopMupyembie B pe3yJbTare OCBOCHHS
AUCUMILTHHBI

B pesynbrare OCBOCHHWS MUCHUIUIMHBI CTYJAEHT JOJDKEH OONanarh CIEAYIOIIUMHU
npodeccuoHaIbHBIMU (TIK) " po(eCcCHOHATBHO-CIIEITUATU3UPOBAHHBIMH
xommneteHuusmu ( I1K-6, IICK-1.5):

[IK-6 CrocoOHOCTh HCHONIB30BaTh MPUKIAIHBIE MPOTPAMMBI pacdeTa y3J0B, arperaroB M
CHCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX TEXHOJIOTHYECKOTO 000PY10BaHUS.
[ICK-1.5 CnocoGHOCTh KCIONB30BaTh MPUKJIAJAHBIE IPOrpaMMBbl pacueTa y3JIOB, arperatoB u

CUCTEM aBTOMOOWIICH U TPAKTOPOB.

B pe3yabTare ocBoeHus1

MPUKIAAHBIE IPOrPAMMBI
pacuera y3Ji0B, arperarton
U CUCTEM
TPAHCIIOPTHO-TEXHOJIOTHYE
CKHX CPCACTB U UX
TEXHOJIOTHYECKOTO
000pyIOBaHUsI.

Kon o0pa3oBaTeJbHOH
[lepeyeHb NJIaHUPYEMBIX pPe3yJbTATOB
KOMIIeTeHIH NPOrpamMmblI
N 00y4eHMs MO TUCHUIIIHHE
U 00y4aromuiics 10/KeH
o0J1aaaTh
[1K-6 Cnoco6HOCTh 3HATh:
HCIIONIb30BaTh ® OCHOBHBIC PUHITUIIBI

QITOPUTMU3AIMH I pa3paboTKH U
WCTIOJIb30BaHUs TPUKJIAHBIX
MpOTpaMM pacyera HarpsKEHHO
1e(OPMHUPOBAHHOTO COCTOSTHUS
KOHCTPYKIIMI
TPaHCHOPTHO-TEXHOJIOTHUECKUX
CPE/CTB U HX TEXHOJIIOTUIECKOTO
000pyHaOBaHUsI.
yMeThb:

® JICIIOJIB30BaTh COBPEMEHHOE
porpaMMHOE 00ecTieueHue JIst
pa3pabOoTKu MPUKIATHBIX IPOrpaMM
pacyeTHOro aHaJIM3a HAIIPSKEHHO
ne(hOpPMUPOBAHHOTO COCTOSHUS
JIeTaJIeN U y3J10B
TPaHCHOPTHO-TEXHOJIOTHUECKUX
CPE/ICTB U HX TEXHOJIIOTUYECKOTO
o0opyoBaHusl.

BJIA/IeTh:

® HaBBIKAMU MPUMEHEHUS CUCTEMBI
MIPOTPaMMHPOBAHUS TSI Pa3padOTKU
MPUKJIAJHBIX TIPOTPAMM JIJISl pacueTa
HaIpsHKEHHO Ae(QOpPMUPOBAHHOTO
COCTOSIHHSI IeTaJIeH U y3JI0B
TPAHCIIOPTHO-TEXHOJIIOTHUECKHUX
CPEZCTB U UX TEXHOJIIOTUYECKOTO
000pyIOBaHUA .




[ICK-1.5 CnocoOHOCTE 3HATDH:

HCITIOJIb30BaTh ® BO3MOXXHOCTH YHUBEPCAIbHBIX
MIPUKJIATHBIE IPOTPAMMBbI CUCTEM ITPOTrPaMMHUPOBAHUS TIPH
pacuera y3JIOB, arperaToB pelIeHUY 3a/1a4 MEXaHUKH
U CUCTEM aBTOMOOWIIEN U KOHCTPYKIIMI aBTOMOOUIIEH U1
TPaKTOPOB. TPaKTOPOB.

yMeTh:

[ ] IIPUMCEHATE COBPEMCHHBIC CUCTCMBI
MIPOrPaMMHUPOBAHUS JUIS pa3paboTKu
MPUKJIaTHBIX [IPOTPaMM aHaIU3a
HanpsHKEHHO 1e(hOPMUPOBAHHOTO
COCTOSIHUS I€TaJIEH U y3JTI0B
aBTOMOOMJICH U TPAKTOPOB.

BJIA/JIETh:

® HAaBLIKAMU pcaiunsanuu B BUAC
BBIYHMCIUTENIbHBIX TPOrpaMM B
OJIHOM U3 YHUBEPCAJIbHBIX CPELL
MIPOrPaMMHUPOBAHUS TPUKIIATHBIX
aJITOPUTMOB U METOJIOB pacuera Ha
MIPOYHOCTH Y3JI0B, arperaToB u
CUCTEM aBTOMOOWIIEH W TPaKTOPOB.

4 CTpyKTYypa M coep:KaHue JUCHUIINHbBI

OO6miast TpyIOEMKOCTh JAUCHMUIUIMHBI COCTAaBJISICT 2 3a4€THBIE €AUHUIIBI, T.€. 72
aKaJeMUYEeCcKHX yaca (U3 HuX 36 4acoB — caMoCTOsITENbHAs padoTa CTYIEHTOB).

JlucuuiuiiHa 4YUTaeTcss Ha TPEeTheM Kypce B IuecTtoM cemectpe. IIpoBogsrcs
nexuuu — 18 yacos, naboparopubsie paboThl — 18 yacoB, opma KOHTPOJIS —3K3aMEH.

Buna yuyeoHoi padoThI Bcero yacos Cemectp
6
O01as Tpy10€eMKOCTh 72 (2 3.e.) 72 (2 3.e.)
AyIUTOpPHBIE 3aHATHA 36 36
(Bcero)
B tom uncie
JICKIIUH 18 18
IIpakTHuueckue 3aHATUS - -
JlabopatopHbIe 3aHATHUS 18 18
CamocTosTenbHas 36 36
paboTa CTyJIeHTa
KypcoBas pabota HET HET
KypcoBoil mpoekT HET HET
Bun npoMexxyTouHOM DK3aMeH
aTTeCTaIluN




Crpyktypa ®  coxepkaHWe  JuCHHMIUIMHBIL  «COBpPEMEHHBIE  CPEACTBA
IPOrpaMMMPOBAHUS B 337a4aX MEXAHUKH TPAHCIIOPTHBIX CPEICTB» IO CPOKAM M BUIAM
paboTel oTpaxkensl B [Ipunoxenun 1.

Conep:kanue pa3esioB JUCHUIINHBI.

Tema 1. Beenenue.

O0630p aKkTyalbHBIX 33124 MEXaHUKUA TPAHCHIOPTHBIX CPEJCTB, BOSHUKAIOIINX MPU
CO3/JaHWU HOBBIX KOHCTPYKIMWA MAIIIHH.

O030p BO3MOXKHOCTEH COBPEMEHHBIX CpPEICTB pa3padOTKM  MPUKIAIHBIX
OporpaMMm JUisl pEelIeHus 3a7ad MEXaHWKH KOHCTPYKIMH TpPaHCIOPTHBIX CPEACTB,
aHaJIM3a HaIpsHKEeHHO-Ie()OPMUPOBAHHOTO, TEPMUUECKOTO COCTOSTHUM JleTaliell U y3J10B
aBTOMOOWJIEH W TpakTOpoB. TeHIEHUMU pa3BUTHS MPOrPAaMMHOIO OOecrneyeHus Jis
pelIeHus 3a71a4 MEXaHUKU TPAHCTIOPTHBIX CPEJICTB.

O030p BO3MOXXHOCTEH KOMIIBIOTEPOB, HX AapPXUTEKTYpbl, KOMIIOHEHTOB H
nepudepuitHoro 060pyI0BaHus ISl peISHUS 3a/1a4 MEXaHUKU TPAHCIIOPTHBIX CPENICTB.

O630p >(PdheKTUBHBIX U MPOU3BOJUTEIBHBIX  YHCJICHHBIX  AJITOPUTMOB,
peanr3yeMbIX B IPOTPAMMHBIX KOMIUIEKCAX JJISl PEIICHUS 3a/1a4 MEXaHUKH.

JleMoHcTpanusi pe3ylbTaroB MNPUMEHEHHsS] MPOrPAMMHBIX IPOAYKTOB  JIJisi
BBITIOJIHEHUSI PACUETHBIX HUCCIEAOBAaHUN pEANbHBIX KOHCTPYKUUU TPaHCIOPTHBIX
CPEICTB. DJIEMEHThl MATPUYHON anreOpbl U FEOMETPUUYECKOT0 MOACIINPOBAHUS.

Tema 2. ba3oBble NOHATHS, TEePMHUHbLI W ONpeae/ieHHs, OCHOBHbIE
CHHTAKCHYECKHEe KOHCTPYKUHMH, CTPYKTYPbI JaHHBIX SI3bIKA MPOrPAMMMPOBAHMS
C++.

AndaBuTHO-1IU(DPOBHIE CUMBOJIBI, KIIIOUEBBIC CJIOBa, HUJICHTHU(MUKATOPHI, 3HAKU
ornepauui s3pika nporpaMmupoBanusi C++. KoMMeHTapuu B TEKCTE MPOTrpaMMBI.

[IpocThie TUIBI JaHHBIX, YKa3aTEJIH, MACCUBBI, CTPYKTYphl. OnucaHue NaHHbIX B
IporpaMme.

Jlornueckue BelpaxkeHus. Jlornyeckue onepaiuu. ApugmMeTnaecKrue BhIpaKeHUS.
Apubmernueckue oneparnuu. [IpuopuTeT BBHINMOIHEHHUS ONEpaldidi MPU BBIUMUCICHUU
3Ha4YeHus BbIpakeHus. [I[peoOpazoBanre TUTIOB JaHHBIX.

bazoBbie  omeparopsl  si3pika  OporpammupoBanust  C++.  Omeparopsl
pUCBaWBaHUs, IUKJA, YCIOBHbIE, IEPEXO0/Ia, COCTABHBIE.

Ileperpy3ka oneparopos.

Ucnonb3oBanue ¢ynkumii. dopmanbable mapamerpbl. OOMEH AaHHBIMH IO
3HAUEHUIO U 110 CChUIKE. Bo3Bpamaemslil mapameTp.

Crnoxnble tunbl JaHHbIX. Kinacesl. Ctpykrypa kiacca. [lonsatus oobekra kiacca.
[IyOnuuHble W 3allMIIEHHBIE AJIEMEHTHl Kiacca. ba3oBble WM NMPOM3BOAHBIE KIIACCHI.
Hacnenosanue. [leperpyxkaembie pyHKITUU.

Tema 3. O030p MHCTPYMEHTOB Cpebl IPOrPaMMHUPOBAHUSA.



Wurepdeiic  cpeasl  nporpammupoBaHus MS  Visual  Studio. Ilanenn
«Ob6o3peBarens pemenuity, «lIpencraBnenue kmaccoB», «Pecypce». CnocoObl
co3/aHMs U HAcTpouku npoekra. Co3znanue pecypcoB (AMAIOrOBbIX NaHENeH, naHenei
UHCTPYMEHTOB, MEHIO, aKCeJIepaTropoB M Jp.) Ha OCHOBE MabmoHOB. Mcnonb3oBaHue
«Macrtepa KiaccoB» ISl CO3/IaHUS MEPEMEHHBIX, (QYHKIUH, Ki1accoB. Bo3aMoxxkHOCTH
BBIIIOJIHEHUS OTIAJKU ITPOCKTA.

Tema 4. Co3panne KOHCOJIbHBIX PUJI0KEHHH.

CrpykTypa KOHCONBHOU mporpamMMmebl. J[upexkTtuBsl npenporieccopa. [modbanpHOE 1
JIOKQJIBHOE TIpeJICTaBlieHne NaHHbIX. O0MacTi BUAMMOCTH MepeMeHHbIX. CTaTudecKkoe 1
JTUHAMUYECKOE pasMelnieHne maHablX. Ornepanuu  BBOIA/BBIBOAA HA  KOHCOJb
ynpasiieHus, B (aitn. Kommusismmst v oT/1aaka mporpaMmsl.

Tema S. Cozapanne nNpUII0KEHHH HA OCHOBE 0JIOKA 1MAaJI0ra

0630p cpencts oudbmuoreku MFC (MS VC++) nist co3naHus NPUIIOKEHUN Ha
ocHOBe Onoka auanora. VMcnonas3oBanue UHTEP(HEWCHBIX AIIEMEHTOB YIPABICHUS THUIIA:
KHOIIKA, OKHO PEIAaKTUPOBAHUs, MEPEKIovaresib, CIUCKU, OeryHok u aAp. Co3maHue
00pabOTYMKOB COOBITHI 3a/1€MICTBOBAHMS JIEMEHTOB YIIPABJICHUSI.

Tema 6. Coznanue npuiiokeHuii ¢ rpapuuecknm uHTepPeiicom

0O630p cpeactB O6ubmuoreku MFC (MS VC++) nmnsg co3maHus TpUIIOKEHHIMA
rpaduueckum uHTepPeiicom. HacTpoiika Buna rpaduyeckoro npuiokenus. CTpykTypa
NPUIOKEHUS «TJOKYMEHT-IIPEACTABICHUEY.

Pabora ¢ rpaduyeckumMu WHCTPYMEHTAMH PUCOBAaHUS OKHA: OOBEKTHI KJIACCOB
KHUCTb, TIepO, OUTOBBI MACCUB, IPUQT, PETHOH.

Co3nanue »SJIEMEHTOB YNPABJICHUS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE€ MEHIO, TaHellb MHCTPYMEHTOB. Mcmonb30BaHUE TOPSAYUX KIIABHUII
(axcenepatopoB) il ynpasieHus: nporpammoil. Criocoosl paboThI ¢ MBIIIBIO. 3aIaHUE
noJcka3ok. Pabora co crarycHOU CTPOKOH.

Coznanue T04YepHUX OKOH U OJOKOB auasiora (MOAAJIbHBIN/HEMOAAIBHBIN OJOKU
nuaora, OJIOK guajora co BKJIagKaMu).

OO6mue O10KM AMaiora: OTKPbITh (alli s YTE€HHUs, OTKPBITH (pailsn ass 3anucw,
BBIOOD 11BETA, BBIOOP HIpUdTa TEKCTA, IeYaTh JOKYMEHTa U Jp.

3anyck NpuioXKeHu u3 nporpaMmbl. Co31aHNE TOTOKOB.

Tema 7. Ilpumenenune OumOauorexkn OpenGL mpu co3gannu rpaguyecKux
NPUJIOKEHU T

0630p cpencts oudmmorexku OpenGL npu cozgannm rpaduyeCcKuX MPUITOKESHHH.

Tema 8. Opranusanus napajuieJJbHOIr0 BbINOJHECHUS aJTOPUTMOB

O0630p cpeacTB MapajyIeIbHOTO MPOTPpaMMHPOBAHUS HAa OCHOBE cpenactB MPI
OpenMP. Tunosble cXeMbl M MOAENM OPTraHU3ALMM IMAPAJIIEIBHBIX BBIYMCICHUNA B
MHOTOIPOIECCOPHOI/MHOTOTIOTOKOBOM CHUCTEME.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Meronuka npenonaBaHusi AUCHUIUIMHBI «COBpEMEHHBIE CpEICTBA
IIPOTPAMMHPOBAHUs B 3aJa4aX MEXaHWKH TPAHCHOPTHBIX CPEACTB» W pean3alus
KOMIIETCHTHOCTHOTO  TOAXOAAa B  HW3JIOKEHUM W BOCHOPUATHM  Marepuala
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peIyCMaTpUBaeT WCIOJIL30BAaHUE CIEAYIOIMMUX aKTHBHBIX (OpM  TMPOBEICHHS
TPYNIOBBIX, WHIWBHUIYAIBHBIX, ayIUTOPHBIX 3aHATUHA B COYCTAHUHU C BHEAYyTUTOPHOU
pabotoii ¢ 1enpl0 (HOPMUPOBAHUS UM PaA3BUTUA NPOPECCUOHAIBHBIX HABBIKOB,
00y4Jaronuxcsi:

— MOATOTOBKA K BBITMOJIHEHHUIO JTa00PaTOPHBIX padOT B Ia00OpaTOPHSIX BY3a;

— TONITOTOBKA, TMPEACTaBICHUE W OOCYKIEHUE MPE3CHTAlMid Ha CEMHHAPCKUX
3aHATHSX;

— OpraHu3aius W NPOBEJEHUE TEKYIIEero KOHTPOJIS 3HAHUM CTYJIEHTOB B (hopme
OJTaHKOBOTO TECTUPOBAHUS;

— MPOBENICHUE MACTEP-KIACCOB AKCIEPTOB U CICIMAIUCTOB B 00JACTH YUCICHHBIX

MCTOHOB U IIPUKIAAHOTO IMTPOTrpaMMUPOBAHNSL.

6. OneHo4HbIe CPeICTBA I TEKYLIero KOHTPOJIsl YCIIeBaeMOCTH, IPOMEeKYTOUYH O
aTTeCTAlMM 110 UTOraM OCBOCHMS IUCUUILIUHBI U Y4eOHO-MeTOANYecKoe
o0ecreyeHHe CaMOCTOSITEIbHOM padoThI CTYICHTOB.

B nmpouecce o0O0ydeHMs MCHONB3YIOTCA CIEAYIOLUIME OLIEHOYHBIE  (POPMBI
CaMOCTOSATENIbHOM paOOThl CTYAEHTOB, OIIEHOYHBIE CpPEICTBA TEKYILIEro KOHTPOJIS
yCIIEBAEMOCTH U POMEXKYTOUHBIX aTTeCTaLlU:

- IIOATOTOBKA K BBIITOJIHCHHUIO Ha60paT0pHI>IX pa60T M UX 3alIuTa.

OueHoYHBIE CpPENICTBA TEKYIIETO KOHTPOJS yCIEBAEMOCTH BKIHOYAIOT
KOHTPOJIbHBIE BOMPOCH W 3a7aHusi B (popme ONAHKOBOTO U (WJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JUIsI KOHTPOJII OCBOCHHUSI OOYYArOIIMMUCS pPa3lesioB IHUCIUILIAHEI,
3aIMTa KypcoBOro MpOEeKTa.

OOpa3upl TECTOBBIX 3aJaHHMM, 3aJaHUN KYpPCOBBIX IPOEKTOB, KOHTPOJIBHBIX
BOIIPOCOB W 3aJaHUM [UIsl IPOBEACHUS TEKYIIETO KOHTPOJISA, HK3aMEHAIIMOHHBIX
OWJIETOB, MPUBEICHBI B TPUIIOKEHUH 2.

6.1. @oHA OLIEHOYHBIX CPEACTB /JIsl MPOBEACHNUS MPOMEKYTOUHOM aTTeCTANUH
00y4yarouuxcs no JUCHUIJINHEe (MOLYJIIO0).

6.1.1. TlepeueHbp KOMMETEHIIMI C yKa3aHHEM 3TarnoB UX (OPMUPOBAHUS B Ipoliecce

OCBOEHUSI 00pa30BaTEIBHON MPOTPAMMBI.
B pesynbrare 0cBOCHUS AUCIUILINHBI (MOAYIIsH) OPMUPYIOTCS CICAYIOMINE KOMIETCHIIHH:

Ko N .
A B pe3ysabrare ocBoeHusi 00pa3oBaTebHON MPOrpaMMbl 00ydaroUIuiics
KOMIIeTeHIIU
" A0JIKeH 001a1aTh
[TK-6 CrnocoOGHOCTh UCIOJIb30BaTh MPHUKIATHBIE MPOTPAMMBI pacueTa Y3JIOB,

arperatoB M CHUCTEM TPAHCHOPTHO-TEXHOJOTHYECKUX CPEACTB M HX
TEXHOJOTHYECKOTO 000PYIOBaHHS.




I1CK-1.5

CriocoOHOCTh UCTIONB30BATh MPUKIIAHBIE TPOrPaMMBbI pacueTa y3JIoB,
arperaToB U CUCTEM aBTOMOOWIICH M TPAKTOPOB.

B mpomecce ocBoeHuss 00pa3oBaTeNbHON MpOTpaMMBbl JaHHBIE KOMIIETCHIINH, B
TOM YHCJIE WX OTACIbHBIC KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAIHO B XOJIE OCBOCHUS
O0y4JaromuMHCS JUCIUATIINH (MOIYJICH ), MPAKTUK B COOTBETCTBUU C YICOHBIM IIAHOM U
KaJIeHIapHbBIM TpaduKoM yueOHOTro mpoIiecca.

6.1.2. Onucanue noka3areJieil U KpuTepueB OLIEHUBAHUS KOMIIETEHIIMIA,
(opmMupyemMbIX 10 HTOraM OCBOCHUS TUCUMILIMHBI (MOAYJIS1), ONMCAHUE HIKAJI

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIETEHIINN

Ha Pa3INIHbIX

oTarax

ux

dbopMuUpOBaHUS SABISAETCA TOCTHKCHHE OOYYAIONMMUCS TUIAHUPYEMBIX pPEe3YyJIbTaTOB
00y4eHUs 10 AUCIUILINHE (MOIYIIO).

IIK-6 — Crioco0HOCTH MCN0JIB30BATH MPHKJIAIHbIC IPOIPAMMBbI PacdeTa y3J10B, ATPEraToB U CHCTeM

TPAHCIIOPTHO-TEXHOJOTHIECCKHUX CPEACTB U U3 TEXHOJIOIHYECKOI0 Oﬁopy}JOBaHI/Ifl.

Kpurtepun oueHuBanus

IToka3areinn
2 3 4 5

3HATH: OOGyJatomuiics OO6yJatomuiics OO6yuarommiics OO6yJatomuiics
OCHOBHBIC JEMOHCTPUPYET IIOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
NPUHIATIBI OTCYTCTBHE WJIN HETIOJHBIE 3HAHUS YaCTUYHBIE 3HAHUS B TIOJIHBIE 3HAHUSA
AJITOPUTMHU3ALMHN | HeIOCTATOYHOE OCHOBHBIX IIPHHITAIIOB | 007acTH OCHOBHBIX B oOmactu
JUIst pa3pabOTKU U | cOOTBETCTBHE 3HAHMIA AJTOPUTMH3ALUY JUIS MIPUHIUIIOB OCHOBHBIX
HCTIOIb30BaHUA OCHOBHBIX ITPUHIUIIOB pa3paboTku u aITOPUTMHU3ALINY IS IIPUHIATIOB
NPpUKJIaTHBIX aITOPUTMHU3ALAN IS HCITOJb30BaHU pa3paboTku u aIropuTMH3aIHN
HporpamMmm pa3paboTku u MPUKIIAIHBIX IPOrpaMM | MCIOJIb30BaHUs U IS
pacdera HCIIOJIB30BAHUSA pacuera HalpsKEHHO MIPUKIAAHBIX TIPOTPaMM | pa3pabOTKH U
HaIIPSKEHHO MIPUKJIAIHBIX [IPOrpaMM ne(hOPMUPOBAHHOTO pacuera HanpsHKEHHO HCII0JIb30BAHUS
Ae(OPMUPOBAHHO | pacueTa HAMPSHKEHHO COCTOSIHUSA nehOpMUPOBAHHOTO MPUKIAAHBIX
T'0 COCTOSHHA ne(hOPMHUPOBAHHOTO KOHCTPYKUHUA COCTOSIHUSA KOHCTPYKUUM | MporpamMm
KOHCTPYKIUH COCTOSIHUASL KOHCTPYKLIUN TPAHCIIOPTHO-TEXHOIOT | TPaHCIOPTHO-TEXHOJIOIH | pacyera
TPaHCIIOPTHO-T€X | TpaHCHOPTHO-TEXHOJIOTHYE | HYECKUX CPEACTB U UX YECKHUX CPENICTB U UX HaIps>KEHHO
HOJIOTHYCCKUX CKHUX CPEICTB U UX TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO ne(popMUpOBaH
CpEICTB 1 NX TEXHOJIOTUYECKOTO 000pyIOBaHHS. 000pyIOBaHMUS., HO HOTO COCTOSIHUS
TEXHOIIOTUICCKOT | 0OOpya0BaHUS. Homyckarorcst JIOILy CKarOTCs KOHCTPYKUUH
0 000pyOBaHNSL. 3HAYUTEJIbHbIE HE3HAYUTENIbHbIE TPaHCIOPTHO-T

OIIMOKH, TTPOSIBIIICTCS
HEJI0OCTaTOYHOCTh
3HAHUH, 110 pALY
TTOKa3areeH,
oOyyarommics

OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS TIpU
AHAJTUTUYECKUX
oreparusx.

€XHOJIOTHYECKU
X CPEICTB U UX
TEXHOJIOTHYECK
oro

00opyaoBaHUsL.,




UCIIBITHIBACT
3HAUYUTEJIbHBIE
3aTPyIHEHUS [IPH
OTIEPUPOBAHUN
3HAHUAMU IPU UX
MIEPEHOCE Ha HOBBIE

CBOOOAHO
orepupyer
MpHOOpE-TEHHBI
MU 3HAHUSIMH.

CUTYyalluH.
yMeThb: OO0yyaromuiics He ymMeeT Oo6yyarommiics Oo6yyarommiics Oo0yyaromuiics
HCTIOIB30BATh WM B HETOCTATOYHOH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPCMCHHOC CTENEHU yMeeT: HEIOJIHOE 4acTUYHOE H0JIHOE
nporpaMMHOE

UCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
obecrniedeHue JuIs . .
paspaGoTku nporpaMMHOE 00ecIieueHHEe | CIEeMYIONIX YMEHUH: CIIC/TYIOIUX YMCHH: CIIEYIOIINX
IPUKIIa/HBIX IS pa3paboTKH YMEHHUH:
nporpaMm HPHUKJIQTHBIX TIPOrPaMM MCIIOTB30BaTh UCTIONH30BATh
pacdeTHoro pacyeTHOro aHaIn3a COBpEeMEHHOE COBpPEMEHHOE UCIIOJIb30BATh
aHajnsa HaNpsKEHHO IIpOrpaMMHOE IIPOrpaMMHOE COBpEMEHHOE
HAMpPsDKCHHO nehopMIpOBaHHOTO obecrieueHue s obecrieueHue s MIPOTrpaMMHOE
nehopMHUpOBaHHO .

COCTOSIHMS JICTaJIeH U y3710B | pa3paboTKu pa3paboTku obecrieueHue

TO COCTOSAHUS
JleTajnei u y3ioB
TPaHCIOPTHO-TEX
HOJIOTMYECKHUX
CpEICTB U UX
TEXHOJIOTUYECKOT
0 00opyHoBaHUs.

TPaHCIOPTHO-TEXHOJIOTHYE
CKHX CPEICTB U UX
TEXHOJIOTUIECKOTO
00opymoBaHUsI.

MIPUKIIATHBIX TPOTPaMM
pacyeTHOTO aHaNIH3a
HAMPSHKCHHO
nehopMHUPOBAHHOTO
COCTOSIHUSA JeTallel U
y3JI0B
TPaHCIOPTHO-TEXHOJIOT
WYECKUX CPEICTB U UX
TEXHOJIOTUIECKOTO
o0opy/noBaHwMs.
Homyckarorcst
3HAYUTCJIIbHBIC
OIIIMOKY, MTPOSBIISICTCS

MIPUKJIATHBIX POTPaMM
pacueTHOTo aHaau3a
HaNPsHKCHHO
nehopMHIPOBAHHOTO
COCTOSIHUSA JIETAJIEH U
y3JI0B
TPaHCIIOPTHO-TEXHOIOTH
YECKUX CPEICTB U UX
TEXHOJIOTUIECKOTO
00opynoBaHHMS.

‘YMeHUs 0CBOEHBI, HO
JIOTTYCKAIOTCSI
HE3HAYUTEIIbHBIC

JUTS pa3paboTKA
MPUKIIaTHBIX
nporpaMm
PacueTHOTO
aHanu3a
HaIpsHKEHHO
nedhopMupoBaH
HOT'O COCTOSIHUS
JieTane u
y3JI0B
TPaHCIIOPTHO-T
€XHOJOTHYECKH
X CPEACTB U UX

HEJI0CTAaTOYHOCTD OIIMOKH, HETOUHOCTH, TEXHOJIOTHYECK
BJIQJICHUSI HABBIKAMH 110 | 3aTPYIHEHUS MPU oro
psy MoKazarenew, MepeHoCce YMEHUN Ha o0opynoBaHwsL.
Ob6ygatronuiics HOBBIE, HecTaHAapTHBIe | CBOOOAHO
HCIBITBIBACT CUTYallUU. onepupyer
3HAYUTEIIbHBIC MPHOOPETEHHBI
3aTpyIHEHUS MIPU MU YMECHHSIMU,
MPUMEHEHUHN HABBIKOB MPUMEHSIET UX B
B HOBBIX CUTYyaIlUsX. CUTYyaIHSIX
MMOBBIIICHHOM
CIIO)KHOCTH.
BJIA/I€Th: OOGyuaroruiics He BiageeT | OOywarontuiicst HE B OOGyyJaroruiics OOyuaroruiics
HaBbIKaMH WU B HEJOCTAaTOYHOM TIOJIHOWM MEpE BIIaJIEET YAaCTHUYHO BJIAJICET B IIOJIHOM
OPUMCHCHUA CTEIICHM BJIA/ICET HABBIKAMY | HAaBBIKAMU IIPUMEHEHUS | HaBBIKAMW PUMEHEHUS o0BeEMeE BlIAJIEET
CHCTECMBI NIPUMEHEHUS CUCTEMBI CHCTEMBI CHCTEMBI HaBBIKAMH
MpOrpaMMUPOBaH




ust ISt
pa3paboTku
MPUKIIATHBIX
NPOTPaMM IS
pacyera
HaMpsHKEHHO
ne(hOpMHUPOBAHHO
IO COCTOSIHUS
JleTalied U y3JIoB
TPAHCIOPTHO-TEX
HOJIOTHYECKUX
CpPEICTB U UX
TEXHOJIOTHYECKOT
0 000pyIOBaHUS.

HpOrpPaMMHUPOBAHHUS JUIS
pa3paboOTKH MPHUKIATHBIX
IporpaMMm JUis pacyeTa
HaIIpsKEHHO
J1e(pOpPMUPOBAHHOTO
COCTOSIHUS IeTajeil U y3JI0B
TPaHCIIOPTHO-TEXHOIOTHYE
CKHX CPEICTB U HX
TEXHOJIOTTIECKOTO
o0opynoBaHus .

IpOrpaMMHUPOBAHUS
JUISL pa3pabdoTKU
NPUKIaTHBIX TIPOrPaMM
JUISL pacueTa
HAMPSHKCHHO
neopMHPOBAHHOTO
COCTOSIHUSA JIeTallel U
y3JI0B
TPaHCIOPTHO-TEXHOJIOT
HNYCCKUX CPEACTB U UX
TEXHOJIOTUIECKOTO
obopymoBaHUS
Jomyckarorcs
3HAYUTEIHHBIC
OIMOKH, MPOSIBIISETCS
HEJIOCTATOYHOCTh
BJIaJICHUS HABBIKAMU 110
psAdy ToKa3arenei,
OO0yyJaromuiics
HUCIIBITHIBACT
3HAYUTEIHHBIC
3aTPyOHEHUS TIPH
MPUMEHEHUH HABBIKOB
B HOBBIX CUTYAaIIHsIX.

MIPOTPaMMHUPOBAHUS IS
pa3paboTku
MIPUKJIATHBIX POTPaMM
JUIsL pacyeTta
HaNPsHKCHHO
nehOpMHPOBAHHOTO
COCTOSIHUA JIeTaJIeH U
y3JI0B
TPAHCIIOPTHO-TEXHOJIOTH
YCCKHUX CPCACTB U UX
TEXHOJIOTUIECKOTO
00opynoBaHHMS .

HaBbIku ocBoeHBI, HO
JIOITY CKAarOTCsI
HE3HAYUTCIIbHBIC
OIMOKH, HETOYHOCTH,
3aTpyAHEHUs IpU
IIepeHoce yMeHUil Ha
HOBBIE, HECTaHAPTHHIE
CHUTYyaLHH.

MIPUMEHEHUS
CHUCTEMBI
MPOrpPaMMHUPOB
aHUA IS
pa3paboTku
MTPHUKIIATHBIX
IIporpaMm IJIst
pacuera
HaTPSHKECHHO
JnepOopMUpOBaH
HOTO COCTOSTHUS
JieTaneu u
y37I0B
TPaAHCIIOPTHO-T
EXHOJIOTUYECCKHU
X CPEJICTB U UX
TEXHOJIOTHYCCK
oro
000pymoBaHUS .
CBobonHO
MPUMEHSIET
TIOJIY4YCHHBIC
HABBIKH B
CUTYAIHSIX
MOBBILIEHHON
CIIOXKHOCTH.

IICK-1.5 CnnocoOHOCTH NCO/IB30BATH MPHUKJIAAHBbIE POrPAMMBbI pacyeTa y3Ji0B, aTPeraToB U CUCTEM

aBTOMOOMJICH M TPAKTOPOB.

Kpurtepun oueHuBanus

IToka3areinn

2 3 4 5
3HATH: OO6yJatonuiics OO6ygatomuiics OO6yuatommiics OO6yJatromuiics
BO3MOKHOCTH JEMOHCTPUPYET IIOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
YHUBEPCAIbHBIX OTCYTCTBHE WJIN HETIOJIHBIE 3HAHUS YaCcTUYHbIE 3HAHUS B TIOJTHBIEC 3HAHUS
cucTemM HEI0CTaTOYHOe BO3MOXHOCTEH 001acTH BOBMOXKHOCTEH | B oOmactu
HpOrpaMmMupoOBaH [ coOTBETCTBUE 3HAHUU YHUBEPCAIbHBIX YHUBEPCAJIBbHBIX CUCTEM | BO3MOXKHOCTEH
ys IpH PeHICHUN | BO3MOMKHOCTEH CHCTEM IIPOrPaMMHUPOBaHUSA YHUBEPCAIbHBI
3a/1a4 MEXaHHUKH YHUBEPCAIBHBIX CUCTEM MIPOrpaMMUPOBAHUS TIPU PEIIEHNHN 3a]1a4 X CACTEM
KOHCTPYKIHH IIPOrpaMMHUPOBaHUS IIPU IIPU pEUICHUH 3a1a4 MEXaHUKH KOHCTPYKIUH | MporpaMMHUpOB
aBTOMOOHIICH H PELIECHNH 3a7a4 MEXaHUKHU MEXaHUKHU aBTOMOOWIEH 1 aHWs TIpU
TPaKTOpOB. KOHCTPYKLMH aBTOMOOWJICH | KOHCTPYKIUN TPaKTOpPOB, HO pELIEHNH 3a1a4

U TPaKTOPOB.

aBTOMOOWIIEN U
TPaKTOPOB.
Homyckarotcst

JIOTTY CKAIOTCSI
HE3HAUMTEJILHBIC
OIIMOKHU, HETOUHOCTH,

MEXAHUKHU
KOHCTPYKLUH
aBTOMOOMIIEN U
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3HAYUTEIIbHbIC 3aTpyAHEHUs IpU TPaKTOPOB,
OIKOKH, MPOSIBIISICTC | aHATUTHYECKUX CBOOOIHO
HEJI0CTaTOYHOCTh OTIepaLusX. ornepupyer
3HaHW, TI0 Py npruoOpe-TeHHbBI
noKazaTeJeH, MU 3HAHUSIMH.
oOyyarormmiics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyAHEHUs [IPU
OTIEPUPOBAHUHU
3HAaHUSIMHU TPU UX
nepeHoce Ha HOBbIC
CUTYyaLluH.
yMeTh: OO0yJaroniicst He yMeeT OO0ygatomuiics OO6yuatomuiics OO6yJatomuiics
HPpUMEHATD WM B HEIOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
COBPCMCHHBIC CTETIEHU YMEET: HETIONHOE YACTUYHOE TOJIHOE
CHCTCMbI IPUMEHATh COBPEMECHHBIE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IIPOTPaMMHUPOBAH . .
- CHUCTEMBI CIICAYIOINX YMEHHA: CIICIYIOIUX YMEHHI: CIIEAYIOINX
paspaGoTKu IPOrpaMMHUPOBAHUS IS YMEHUH:
HPUKIATHBIX pa3paboOTKH MPUKIIATHBIX NPUMEHSATH MPUMEHSTh
poOrpaMm NporpaMM aHanu3a COBPEMEHHBIE CUCTEMBI | COBPEMEHHBIE CUCTEMBI | IPUMEHSTD
aHajmsa HanpsHKEHHO MPOTPaMMHUPOBAHUS MIPOTPAaMMHUPOBAHUS JUIsI | COBPEMEHHBIE
HAIpP5KEHHO ne(hOpMUPOBAHHOTO JUTSL pa3pabdoTKU pa3paboTku CUCTEMBI
fg%)ggf;};(});aHHo COCTOSIHMSI [IeTajJel ¥ y3JIOB | MPHUKJIQAHBIX IPOrpaMM | NPHUKIAIHBIX IPOrpaMM | MPOTPaMMHUPOB
neTaneii 1 y3os aBTOMOOWJICH M TPAKTOPOB. | aHaIHM3a HANPSHKEHHO aHaJM3a HaNPsHKEHHO aHus TSt
aBTOMOGHIIEH 1 1e(pOpPMUPOBAHHOTO 1e(pOpPMUPOBAHHOTO pa3paboTku
TPaKTOPOB. COCTOSIHUS AeTalel U COCTOSIHMS A€TaNe u MPUKIIaTHBIX
y3J10B aBTOMOOMIIEH 1 y3JI0B aBTOMOOMJICH U porpamm
TPaKTOPOB. TPaKTOPOB. aHanm3a
Jonyckarorcs YMeHust 0CBOCHBI, HO HaIPSHKEHHO
3HAUUTEIIbHbIC JOMYCKAIOTCA nepopMUpOBaH
OLIMOKY, IPOSIBIISICTCS | HE3HAYMTENIbHBIE HOT'O COCTOSIHUS
HEJI0CTaTOYHOCTh OmKOKH, HETOYHOCTH, Jeranei u
BJIaJICHUS] HABBIKAMU 110 | 3aTpyAHEHHS MpU y3J10B
pAlly TIOKazareleu, MepeHoce YMEHUH Ha aBTOMOOWICH 1
Oo0yyarommiics HOBBIE, HECTaHAApPTHBIE | TPaKTOPOB.
UCTIBITHIBAET CUTYaLlUH. CoOonHo
3HAYUTEIbHBIC orepupyer
3aTpyAHEHUs IPU nproOPETEHHBI
IPUMEHEHUH HaBBIKOB MU YMEHUSIMH,
B HOBBIX CUTYaIIHsIX. MPUMEHSIET UX B
CUTYyaLUsIX
TOBBILIEHHON
CIIO’KHOCTH.
BJIaJIeTh: Oo6yuqatommiicst He Bnageer | OOydvaromuiics HE B OO6yuarommiics OO6yJatromuiics
HaBbIKaMM WIA B HEIOCTATOYHOM TIOJIHOW Mepe BIIaJleeT YaCTUYHO BJIAJICET B IIOJTHOM

pcaiu3anuu B
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BHUC
BBIYHUCIINTCIIBHBIX
porpamMm B
OIHOU U3
YHHUBEPCATBHBIX
cpen
IPOrpaMMUpPOBaH
Ysl TPUKIAJIHBIX
aJITOPUTMOB U
METOJIOB pacyera
Ha IPOYHOCTh
y3JI0B, arperaroB
U CHCTEM
aBTOMOOHIICH U
TPaKTOPOB.

CTETICHH BIIaJCET HaBBIKAMH
peanu3zanuu B BHJE
BBIUHCITUTEIBHBIX
MIPOrpaMM B OHOM U3
YHUBEPCAIbHBIX CPE]
MIPOrpaMMHUPOBAHHS
MIPUKJIAJAHBIX AITOPUTMOB U
METOJOB pacyera Ha
IIPOYHOCTH Y3JIOB,
arperaroB U CUCTEM
ABTOMOOWJIEH U TPAKTOPOB.

HaBBIKAMH peaIu3aluu
B BHUJIE
BBIYMCIIUTENbHBIX
IIpOrpaMM B OHOH U3
YHHUBEPCAJIbHBIX Cpel
IpOrpaMMHUPOBAHUS
MPUKJIIaTHBIX
AITOPUTMOB M METOJIOB
pacdera Ha IPOYHOCTb
y3JI0B, arperaToB U
CHCTEM aBTOMOOWIIEH U
TPaKTOPOB.
Homyckarotcst
3HAYUTEIIbHbIC
OIMOKH, MPOSIBIISETCS
HEJI0CTaTOYHOCTh
BJIaJICHUS] HABBIKAMU 110
psny moxasareiei,
OO0yyJaromtuiics
UCTIBITHIBACT
3HAYUTEIIbHbIC
3aTpyJIHEHUs IPU
NPUMEHEHUH HaBBIKOB
B HOBBIX CUTYalHsX.

HaBBIKAMH pealln3aluu
B BUJIC
BBIYHCIUTEIBHBIX
porpamMm B OAHOM U3
YHHUBEPCAIBHBIX CPeT
MIPOrpaMMHUPOBaHHUS
MIPUKJIATHBIX
aJIrOPUTMOB M METOJIOB
pacdeTa Ha IPOYHOCTb
y3JI0B, arperaToB U
CHCTEM aBTOMOOWIIEH U
TPaKTOPOB.

HaBbiku ocBoeHBI, HO
JOITyCKaOTCsI
HE3HA4YUTENbHbIE
omKOKH, HETOYHOCTH,
3aTpyIHEHHS MIPH
IIepeHoce yMeHUil Ha
HOBBIE, HECTaHJAPTHBIE
CUTYyalHH.

o0bBeMe BlaieeT
HaBbIKAMHA
peanuzanuu B
BHUJC
BBIYHCIUTEILH
BIX IIPOTPaMM B
OIHOM U3
YHHUBEPCATbHBI
X cpen
MPOrpaMMHUPOB
aHHs
anKnaame
aJrOpUTMOB U
METO/IOB
pacdera Ha
MIPOYHOCTH
Y3II0B,
arperaroB u
CHCTEM
aBTOMOOMIIEH U
TPaKTOPOB.
CBobogHO
MPUMEHSIET
MOTydeHHbIE
HAaBBIKU B
CUTYyaIHsIX
MTOBBIIIICHHOM
CIIO)KHOCTH.
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[IIkaJibl OLIEHUBAHUS PE3YJIBTaTOB MPOMEKYTOUYHOM aTTeCTallMi U UX ONKMCAaHUE:

DopMa IPOMEKYTOUYHOH aTTECTALUM: IK3AMEH.

[IpomexxyTouHast arrectanus oOydaromuxcs B (opMe SK3aMeHa IMPOBOAUTCS IO
pe3yibTraTaM BBINIOJIHEHUSI BCEX BHUIOB Y4eOHOI pabOThl, MPEIyCMOTPEHHBIX YYEOHBIM
IUIAHOM 10 JIaHHOM JUCHUIUIMHE (MOZYNI0), TPH 3TOM YUHMTBIBAIOTCS PE3YJbTaThl
TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLeHKa CTEeNeHU JOCTUKEHUs
o0yyarIUMHCS TUIAHUPYEMBIX pE3yJIbTaTOB OOyYeHHs MO JUCUUIUIMHE (MOJIYJIIO)
IPOBOAMTCS MPENoJaBaTeeM, BEAYIIMM 3aHATHUS MO JIUCUUILIMHE (MOIYIH0) METOAOM
AKCIIEPTHOU onleHKH. [[o uToram mpoMexyTOYHOM aTTeCTALMK MO JUCHUIUIMHE (MOJYIIIO)
BBICTABJISIETCS  OLIEHKA  «OTIMYHO»,  «XOPOUIO»,  «YIOBJIETBOPUTEIBHO»  WIIU
«HEYNOBJIETBOPUTEIBHO.,

K npomexyTouHO# aTTecTalyy AOIYCKAtOTCs TOJIBKO CTYJAEHTHI, BBIIIOJIHUBIINE BCE
BUIbl y4eOHOM paboThl, MpEeayCMOTpPEHHbIE pabouell MporpaMMoOil MO AUCLMILIUHE
«CoBpeMEHHBIE CpEeACTBA NPOrPaMMHMPOBAHUS B 3a/a4aX MEXAaHUKH TPAHCIOPTHBIX
CPEICTB»: MPOLUIA MPOMEKYTOUHBIN KOHTPOJIb, BHIIIOTHIIN J1a00paTOpPHBIE pabOTHI.

[Ixkana oneHUBaHUSA Onucanue

Boimonnensl  Bce  BUABI  y4eOHOHM  paboOThI,
OpEeNyCMOTpEHHblE  yueOHbIM  I1aHoM.  CryaeHT
JEMOHCTPUPYET  COOTBETCTBUE 3HAHUU, YMEHHH,
HaBBIKOB TPUBEACHHBIM B TaOnMIax IoOKa3aresei,
S, ONepUpyeT MNPUOOPETEHHBIMH 3HAHHUIMH, yMeHI/IﬂMI/IU,
HABbIKAMH, IPUMEHSET X B CUTyalUsAX MOBBILIEHHOM
cinoxkHocTH. IIpu 3TOM MOryT OBITH JOMYLIEHBI
HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTpydHEHUS
IpU AHATUTHUYECKUX ONEpPALUAX, IEPEHOCE 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTyalluH.

Brinonaens! Bce BUIBI yueOHOM paboTHI,
PETyCMOTPEHHBIE YYEOHBIM IIJIAHOM.
OOy4aronuiicss AeMOHCTPUPYET YACTHYHOE
COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB I10 IIPEAMETY.
Xopouio

HaBbIk1 0CBOEHBI, HO JIOMYCKAIOTCSl HE3HAYUTEIIbHbIE
OLIMOKHU, HETOYHOCTH, 3aTPYAHEHUS PU IEPEHOCE

YMGHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTyallun.
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BrinonHens! Bce BUIbI yueOHOM paboTHI,
IPEyCMOTPEHHBIE YUYEOHBIM IIJIAHOM.

OOy4aronuiicss AeMOHCTPUPYET 3HAYUTEIIbHbBIE
OIIKOKH, MPOSBIIAET HEAOCTATOYHOCTh 3HAHUH, YMEHUI
VYOBAETBOPUTEIBHO | U BIaJCHUS HABBIKAMHU MO HECKOJIBKUM TEMaM
npeamera. OOydaromuics UCIBITHIBAET 3HAYMTEIbHBIE
3aTpyAHEHMS IIPU IPUMEHEHNN YMEHUI U HABBIKOB B
HOBBIX CUTYaIHSIX.

He BbimonHeH oauH wik 0Oojiee BUAOB Yy4ueOHOU
paboThl, MOPETYCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
CTyneHT JEeMOHCTpUPYET HEIOIHOE COOTBETCTBHE
3HAHUN, YMEHUI, HaBbIKOB IPUBEICHHBIM B TaOIMIIax
nokaszaresyieil, JONMyCKaloTCsl 3HAYMTEIbHbIE OILIMOKH,
HeynosierBopuTensHO . .

IPOSIBIISIETCA OTCYTCTBUE 3HAHUI, YMEHUI, HABBIKOB I10
pany noKazarenei, CTYZIEHT UCIIBITHIBAET
3HAYUTENIbHbIE ~ 3aTpyAHEHUs TNpU  ONEPUPOBAHUU
3HAHMSIMU M YMEHUSMH MpPU UX MEPEHOCE HA HOBBIC

CUTyalluHu.

@oHIbI OLEHOYHBIX CPEACTB MpPeICTABJIECHbI B TPWIOKEHMH 2 K padoueii
nporpamme.

7. Y4yeOHO-MeTOAM4YeCKOE U HH(POPMAIIHOHHOE 0OecneyeHrne JUCIIUILIUHBI.

a) OCHOBHAafl JIMTEpaTypa:

1. Ky3nenos, A.C. Teopusi BeruncautenbHbix npoueccos / A.C. Kysnenos, P.IO.
Hape, A.H. KuaspkoB; MHUHUCTEPCTBO HAYKM W BBICHIEI'O
OBPABOBAHMSI POCCUMCKOM ®EJIEPAIINN, Cubupckuii ®DenepaibHblit
yuuBepcuteT. — KpacHosipck: Cubupckuii dhenepanbubiii yausepceutet, 2015. — 184 c.
URL: http://biblioclub.ru/index.php?page=book&id=435696.

2. bepesun, b.U. Havanpusiti kypc C u C++ / B.U. bepesun, C.b. bepe3un. —
Mockaa : Jlnanor-MHU®U, 2012. — 280 c.

URL: http://biblioclub.ru/index.php?page=book&i1d=448000

0) 1ONMOJIHUTEJIbHAS JIUTEPATYpPA:

1. I'pysuna, 2.3. IIporpammupoBanue. C++ / 2.9. Ipysuna, K.C. HUBanos, JI.B.
bonpmapeBa ; MunucrepctBo oOpa3zoBaHuss W Hayku P®, KemepoBckuit
rocylapcTBeHHbIN yHUBepcuTeT, Kadenpa BeiuncautenbHol MareMaTuku. — KemepoBo
: KemepoBckuii rocynapcTBeHHbIN yHUBepeureT, 2015. — Y. 2. — 120 c.
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URL: http://biblioclub.ru/index.php?page=book&id=481536

2. KopuyranoBa, M.P. O0bekTHO-OpHEeHTUPOBAaHHOE MporpamMmmupoBanue Ha C++ /
M.P. Kopuyranosa, K.C. UBanos, JI.B. bounapesa; MunuctepctBo 00pa3oBaHus U
Hayku P®, KemepoBckuii rocynapcTBeHHBIN yHUBEpcHTET, Kadenpa BerauciuTensHOM
mMareMatuku. — KemepoBo: KemepoBckuil rocynapcTBeHHbIN yHUBEpCUTeT, 2015. — 196
C.

URL: http://biblioclub.ru/index.php?page=book&id=481559

B) IPOrpaMMHOe o0ecrnedyeHre U HHTEPHeT-PeCypPChbl:
[IporpammHoe obecrneyeHue:
- YHHBEpPCaJbHAas CUCTEMA ITPOTPaMMUPOBaHus Ha A3bike C++;
- o(hucHOE TIporpaMMHOE 0OECIICUCHHE.
HNHTepHeT-pecypcesl HE IPELYCMOTPEHBI.

8. MarepuajibHO-TeXHHYECKOE o0ecneyeHre JUCHUILINHBI.
e KoMIIbIOTEpHBIN KJIACC, OCHAILCHHBIM KOMIIBIOTEPAMH C YCTaHOBJICHHBIM

HEOOXOUMBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

elIpoekTopbl, FKpaHbl ISl IEMOHCTpAlMU OOyYaroluX MaTephasioB, MPE3E€HTALUM,

y4eOHBIX (PUITEMOB.

9. MeToauveckue peKOMEHIALMH VISl CAMOCTOATEILHOM PadoThI
CTY/1€HTOB

9.1 MeTonn4eckne yKa3aHus MO BbINOJHEHUIO U 0()OPMJICHHI0 PACYETHBIX PadoT Mo
aucuuiinHe «CoBpeMeHHbIe CpeIcTBAa MPOrPAMMUPOBAHNS B 32/1a4aX MEXaHUKH
TPAHCHOPTHBIX CPEICTB»

9.1.1 TpeGoBanusi Kk 0GoOpPMIIEHHIO PACUETHOMH PAGOTHI

1.

Pacuernas pabora nomkHa ObITh odopMmiieHa B BHjAE Ha JucTtax ¢popmara A4 co cleayrouuMu
MOJISIMHU:

e Jlesoe - 25 MMm.
e Bepxuee - 15 wMm.
e [IpaBoe - 15mm.
e Hmxnee - 15 wMm.

Pacuernas pabora mOKHAa MMETh THUTYIBHBIM JHCT. [Ipumep odopmIleHUS THUTYIBHOTO JHCTA
MOKa3aH B MPUIOKECHUU.

PacuetHas pabota moimKHA COMEPIKATh CISAYIONINE Pa3Ieiibl:

ConepxaHnue.

Bsenenue.

OcHOBHasI 4acTh.

3akiroueHue.

CHucok HCMONb30BAHHON ITUTEPaTypHI.

[Ipunoxenus: (He SBISIOTCS 00s3aTEIbHONM YacThIO OTYETA).

Crpanumpl oT4eTa JODKHBI OBITH MPOHYMEpoBaHbL. Hymepaius HaduWHaeTcs CcO BTOPOH
cTpaHulbl. Ha TUTyIbHOM IMCTE HOMEp CTpaHUIlE HE MPOCTaBISETCS.
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5. B OCHOBHOW 4YacTH HaXoOAATCS BCE NPOHYMEpPOBAHHBIC TIIABBI, maparpadbl u moxmaparpadsl.
Hywmepanus naparpagoB n noxnaparpagoB IpOU3BOASTCA CIEAYIOLIMM 00pa3oM:

e [lepBas uudpa obo3HaYaeT HOMEp IVIABHI.

e Bropas mudpa - nopsankoBslii HOMep mnaparpada.

e Tperbs nudpa - MOPSAKOBBIA HOMEp moanaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 miaBbl 3:

e [II Onucanue pacyeTHoOi cXeMbI

e 3.2 I'paHuUYHBIE YCIOBHSA

e 3.2.5 I'paHn4HBIE YCJOBHUS 110 NepeMeleHUusiM

HYMCpaLII/ISI PUCYHKOB TPOU3BOAUTCA CICAYIOLIUM O6p830MZ

e [lepBas mudpa ob603HaAUaET HOMEP IJIABHI.
e Bropas mudpa - mMopsIKoBeId HOMEP PHCYHKA B TJIaBE.

Hanpumep, pucyHOK B IaBe 3, MMEIOLIUN MOPSAKOBBIA HoMep 11:

e Puc. 3.11. /InanoroBoe OKHO BBOAA HMCXOAHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHWs IJIaBbl, maparpada, moamaparpada U pucyHka He crtaBuTcsa. HasBanue

IJ1aBbl MUMIIETCS 3arJIaBHBIMU MOTYKUpHBIMU OykBamu. HazBanus naparpados u nognaparpados
MUIIYTCS CTPOYHBIMU MOITY>KUPHBIMU OyKBaMH, 32 UCKJIIOUEHHUEM IIEpBOM OYKBBI, 3aIJIaBHOM.

[Tonnaparpads! MOTYT OBITH BBIAETIEHBI KYypCHBOM.

6. Hymepauus HcCronb30BaHHOM JUTEpaTypbl MPOU3BOAUTCSA JIMOO B an(aBUTHOM MOPSIKE, IUOO 1O
Mepe CCBUIOK Ha Hee B TEKCTE KypCOBOM pabOTHI.

[Tpumepsbl OpOpMIICHHUS JIUTEPATYPHI.
Kuaurn:

7. bunepman B.JI. — Teopust MmexaHndeckux konedanuii. — M.: Beicmi. mxomna, 1980. — 408 c.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnanabr:

e bopucos 10.C., bnarosemenckuii FO.H., JImutpuuenko C.C., [TankparoB H.M. Ananus
MPUMEHUMOCTH YpaBHEHUH U MCCieoBaHre (JOPMBI KpUBOW yCTaNOCTH // 3aBoACKas
naboparopus. /lnarnoctuka marepuanon, Nel0, 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 TpeGoBanusi K COIePKAHUIO PA3AEI0B PACUETHON PadOTHI
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1. B comep:kaHuM JODKHBI OBITH TpEJICTaBICHBbl HA3BaHUS BCeX IaB, naparpagoB W
noanaparpadoB ¢ yka3aHHMEM HOMEPOB HauajbHBIX CTpaHMHII.

2. Bo BBeaeHuu 00OCHOBEIBAETCS AKTYaJIbHOCTb MW CTaBUTCA ILECJIb pa6OTI)I, NEPCUUCTIAIOTCA
peuracMbIC 3ada4d W HACTCA KPATKOC COACPIKAHUC BCCX IJIAB. I[JBI KypCOBOI'O IPOCKTA,
CoaCpIKaEeTo KOHKPETHLBIC 3aJla4u, JA€TCA IMOCTAHOBKA 3aJa4.

TeopeTqucxaﬂ pa60Ta MOKET HOCUTb OIIMCATEIbHBIA MM METOIUYECKUI XapakTep.

3. B ocHOBHO#H YacTH TOAPOOHO OMMCHIBACTCS MOCIENOBATEILHOCTh PEIICHUS 3aauu.
Ilpumepnoiii inaH OCHOBHOM 4acTH

e [locrtanoBka 3aaaun. CeneHust 00 0ObEKTE UCCIEOBAHUS U 00IaCTH MAIIMHOCTPOCHUS.

® TeopeTI/I‘IGCKHe OCHOBBEI pCIICHUS 3a/1a4U, UCIIOJIB3YyCMbIC aJITOPUTMBEL.

e OrnucaHue MPOrpaMMHOTO OOeCTIeUeHUS

e licxonHbie JaHHBIE, OMUCAHUE PACUETHOM CXEMBI.

o Xapakrepuctuku moaenu MKD. KonrdecTBo 21€MeHTOB, Y3J7I0B, CTETIEHEH CBOOO/IBI.

e Omucanne TUIOB KOHEYHBIX DJIEMEHTOB.

o Uudopmarus 00 yCTOBHIX 3aKpEIJICHHS U HATPY>KEHUSI.

e [locnenoBarenbHOCT,  (OPMUPOBAHUS MOAETH  cpenctBamu  mporpammbel - MKDO,
0COOEHHOCTH MOJTOTOBKH MOJICIIH.

e Uudbopmarus o mpoliecce perieHus 3aaa4qu.

e (BeneHUsT O KOMITbIOTEpE, XapakTepucTukax mporpammbl MKD (Ha3BaHue, Bepcws,
BO3MO)XHOCTH), HEOOXOAMMBIX BBIYHCIUTEIBHBIX PECypcax, BpeMEHH peIeHHs.
e AHanu3 pe3yabTaTOB PacueToB.

4. B 3akaoyeHnn JaCTCiA KpaTKasd OLICHKA M OCHOBHBLIC BBIBOIbI BBIIIOJTHEHHOM pa6OTBI.

5. B npuioxkeHme BBIHOCUTCS HH(DOPMAIMOHHBIA Marepuaia, He TpeOyIIUH IeTalbHOTO
paccMOTpeHHsI B OCHOBHOH 4acTH (Hampumep, Tabnuibl, rpa@uKkd, pUCYHKH, TUCTHHTH IPOTPaMM |
T.IL.)

9.1.3 TpeGoBanusi K BLINOJIHEHHUIO PACYETHOM PadoThI

1. PacuerHas paboTta goiKHA OBITH O(GOPMIICHA COIIACHO TPEeOOBAaHUSIM YKa3aHHBIM BBIIIIC.

2. CogeprxaHue pacueTHOM pabOThI TOJKHO COOTBETCTBOBATh TEPEUMCIICHHBIM BBIIIE TPEOOBAHUSIM.
3. PacuerHas pa®ota go/KHa OBITH C/IaHA 3a JBE HEACIH JO OKOHYAHUS CEMECTpa.
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CTpyKkTypa ¥ coaep:kaHue JUCHUIINHbBI
«COBpeMeHHI)Ie cpeacrea nporpamMmmmupoBanud B 3ala4aX MEXaHUKH TPAHCIIOPTHBLIX CPEACTB»

[Tpunoxenue 1.

10 HANPABJIEHUIO MOATOTOBKM N0 HanpaBJjeHu0 noaArorosku 23.05.01 «Ha3eMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE
CpeacTBa» (YPOBEHb CHENUAJIUTETA), CHeNUAIN3ANUA: KABTOMOOWIN U TPAKTOPHD, NPOPmib: «CiOpTUBHBbIE
TPAHCIOPTHBIE CPEICTBA)

He Buanbi yueOHoii padoTsl,
C aeJs N ®opmbl
BKJIIOYAS] CAMOCTOSITEILHYI0 Buabl camocTosiTe1bHON padoThI aTTeCTa
¢ " padoTy CTYIeHTOB, CTYIE€HTOB -
Paznen M U TPYAOEMKOCTH B Yacax I
ec ce
n/n T Me
p | erp || e | a6 | cpc | kep |k | pre | PP gy 151 3
a
IIsaTeiii cemecTp
1.1 | Tema 1. Beéeoenue 5 1-2 2 2
JlaGoparopHast paboTa «3HaKOMCTBO
1o |© uHTep(deiicoM yHUBEPCAIbHOTO 5 12 ) )
MIPOrPaMMHOTO 00€CTICYCHHSI METO/IA
KOHEYHBIX 3JIEMEHTOBY
Tema 2. Bazoevie nonamusn,
mepmMuHbL U onpeodenenus,
1.3 | ocnoenvie cunmaxcuueckue 5 3-4 2 2
KOHCMPYKYuu, CmpyKmypol OaGHHbIX
A3bIKa npozpammuposanus C++.
1.4 | Jlabopamopnas paboma «mema 2» 5 3-4 2 2
15 Tema 3. O630p uncmpymenmoes 5 5.6 ) )
cpeovl NPOZPAMMUDPOBAHUA.
1.6 | Jlabopamoprnas paboma «tema 3» 5 5-6 2 2
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Tema 4. Cozoarnue KoHCOIbHBIX

1.7 . 5 7-8 2 2
NPUNOIHCEHUIL.

1.8 | Jlabopamopras paboma «mema 4». 5 7-8 2 2

1.9 Tema 5. Coz0anue npunosrcenuil Ha 5 9-10 | 2 )
OCHO8e O10Ka 0uanoza

1.10 | Jlabopamopuas paboma «mema 5». 5 9-10 2 2

L1 Tema 6. Co3zoanue npunosicenui ¢ 5 11-14 | 4 4
2pauueckum unmepdgheiicom

1.12 | JlaGopaTtopHast paboTa «Tema 6. 5 11-14 4 4
Tema 7. Ilpumenenue oudnuomexu

1.13 | OpenGL npu cozoanuu 5 15-16 | 2 2
2paghuyeckux npunoHceHu

114 Jlabopamopnas paboma «mema 7». 5 15.16 ) )
Tema 8. Opzanuzayus

1.15 | napannenvnozo evitnonnenusn 5 17-18 | 2 2
anzopummos

1.16 | Jlabopamoprnas paboma «mema 8. 5 17-18 2 2

Dopma ammecmayuu

Bcero vacoB no qucuumninHe 18 18 36
B IISITOM _CEMECTPE
Bcero yacoB no 1MCUMIIMHE BO 18 18 36

BCEX CeMecTpax
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Ipunoocenue 2 x

. . pabouetl npoepamme
MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHU A POCCUNUCKOU ©EJNEPALITNN

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPABOBAHU S
«MOCKOBCKHU NOJJUTEXHUYECKUHU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MMOJIUTEX)

HanpasJieHne noaAroToBKM:
23.05.01. HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA
(YpoBeHb crenuaJIuTeTa)
Cnenunamm3anust Ne 1 «KABTOMOOWIN U TPAKTOPHD)
IIpodunb: CiopruBHBIC TPAHCIIOPTHbIE CPEACTBA
Dopma obyuenus: ounas

Kageopa: /lunamuka, npounocms mawiun u conpomueienue Mamepuaios

@OH/I OHEHOYHBIX CPE/ICTB

O JNCIHUIIJIMHE
«CoBpeMeHHbBIE CPeACTBA NPOrPAMMHUPOBAHNS B 321a4aX MEXaHUKHU
TPAHCIIOPTHBIX CPEACTB)»

Cocras: 1. IlaciopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHbIX CPEACTB:

CocTaBUTEb:

Pycanos O.A.

Mockea, 2020200
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[IOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTU KOMIIETEHLIWI

Tabmuma 1

«CoBpeMeHHbIE cpecTBa IPOrPaMMHUPOBAHHS B 321a4aX MEXaHUKH TPAHCIIOPTHBIX CPEICTB)

dI'OC BO 3

B npoiiecce 0cBOEHUS TaHHOUM TUCIUTUIMHEI CTyACHT (DOPMHUPYET U IEMOHCTPUPYET CICTYIOIIHE
o01menpodeccnoHaabHbIe H MpodeccHOHAIbHbIE KOMIIETEHIIMH

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnonoruss |Popma Crenenu ypoBHeil 0CBOCHHUS
MH- D®OPMYJIUPOB- (opMupoBaH [0IIEHOYHO |KOMIIETEHIUI
JIEKC A s ro

KOMIIETeHIUIl [cpeacTBa
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T1K-6

Croco0HOCTH

ICIIOTIB30BATh
[PUKJIaTHbIE

MporpaMMmbl  pacuera
y3710B, arperatoB u

CHCTEM
TPAHCIIOPTHO-TEXHOJIOT
MYCCKUX CPCACTB U M3
TEXHOJOTUYECKOTO
000pyIOBaHUSI.

3HATDH:
OCHOBHBIC TPUHIIUIIBI AITOPUTMHU3ALUH IS
[pa3pabOTKK U KCIIONb30BAHUS MPUKIIATHBIX
porpaMM pacyera HarmpsHKeHHO

e )OPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKIIUH
TPAHCIOPTHO-TEXHOJIOTMUYECKUX CPENICTB U UX
TEXHOJIOTUIECKOT0 000PY/IOBaHUSI.

YMeTh:

MCTIOJIb30BATH COBPEMEHHOE MPOTrpaMMHOE
obOecrieueHue i1 pa3pabOTKH MPHUKITATHBIX
[pOrpaMM pacyeTHOTO aHAIN3a HAIIPSKEHHO
ne)OPMUPOBAHHOTO COCTOSIHUS I€TalIei U y37I0B
TPAHCIIOPTHO-TEXHOJIOTMUECKUX CPENICTB U UX
TEXHOJIOTUIECKOT0 000pYy/I0BaHUSI.

BJIAJIETh:

HABBIKAMH TPUMEHEHHUS CUCTEMBI
[IPOTPaMMHUPOBAHUS IS Pa3paOOTKH TPUKIIATHBIX
[IporpaMM JJIsl pacuera HanpsHKeHHO

e opMHUPOBaHHOTO COCTOSTHHS ICTaJICH U Y3JI0B
TPAHCIIOPTHO-TEXHOJIOTMUYECKUX CPEJICTB U UX
TEXHOJIOTUIECKOTO 000PYIOBaHHUS

CamocTositen
bHas padorTa,
JICKIUH,
1a00paTOPHBI
€ paboThI

VYO,

ba30Bblii YpOBeHb:

- CIIOCOOEH npedcmasisims OMOeibHble
KOHCMPYKMUGHbLE DTIeMEHMbl MAULUH (8
YaCcMHOCMU - pam, Ky30808, oemainetl
ogucamerneti) 8 8ude pacuemuvlx mooenel
OJ151 NPUKIAOHBIX NPOSPAMM MeMood
KOHEUHbBIX 9/1eMEHNO8.

BocrnpousBoncTBO Mogy4eHHBIX
3HAHUM B XO/I€ TEKYLIEro KOHTPOJIS.
IHoBbIIEHHBI YPOBEHD:

- CIIOCOOEH CAMOCMOAMENbHO

npeocmaensims OmoeibHble

KOHCMPYKMUGHbIE dNIeMEHmMbl MAUuH (8
YACMHOCMU - PaM, KY30808, Oemaiel
osuzamenetl) 6 8u0e PACHEMHbIX MoOeell

OJ151 NPUKAAOHBIX NPOSPAMM Memood
KOHEUHBIX DNEMEHMO8,

- CIIOCOOCH CAMOCMOSIMENbHO UCHONb306AMNb
cospemenHoe npocpamMmHoe obecneuerue O
AHATU3A  HANPANCEHHO — 0ehOpMUPOBAHHO20
COCMOSHUSL U NPOYHOCMU Oemanei U Y3108
Mawiun.

MPAKTUYECKOE NPUMEHECHHUE IOJYYEHHBIX
3HQHUW B TIpoOIlECcCe TOATOTOBKU K

CCMHHAapaM, K BBICTYIUICHUIO C TOKJIAAOM
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TICK-1.5

Crnoco0HOCTH
ICI10JIb30BaTh
[IPHUKJIATHBIC
porpaMmbl  pacuera
y3710B, arperatoB u

CHCTEM aBTOMOOWIEH M
TPaKTOPOB.

3HATB:

BO3MOYKHOCTH YHUBEPCAJIBHBIX CHCTEM
[IPOrpaMMHUPOBaHMs IIPH PELICHUH 3a]1a4
MEXaHUKW KOHCTPYKIMI aBTOMOOMIECH 1
TPaKTOPOB.

YMeTh:

[IPHIMEHATH COBPEMEHHBIE CHCTEMBI
[IpOTrpaMMUPOBaHUS T Pa3pabOTKU MPUKIATHBIX
[IporpaMM aHaJu3a HAPsHKEHHO
e()OPMUPOBAHHOTO COCTOSIHUS I€TaJIell U y3JI0B
ABTOMOOWIICH U TPAKTOPOB.

BJIAJdETh:

HaBBIKAMY PEAJIN3ALNN B BHJIE BEIYUCIUTEIBHBIX
[IPOrPaMM B OHOM U3 YHUBEPCAIBHBIX CPEL
[IpOrpaMMHUPOBaHMs MPUKIAAHBIX aITOPUTMOB U
METOZOB pacyeTa Ha MPOYHOCTH Y3JI0B, arperaroB N
CHCTEM aBTOMOOWJIEH M TPAKTOPOB

CamocTositen
bHas padorTa,
JICKIUH,
1a00paTOPHBI
€ paboThI

VYO,

ba30Bblii YpOBeHb:

- CIIOCOOEH npedcmasisims OMOeibHble
KOHCMPYKMUGHbLE DTIeMEHMbl MAULUH (8
YaCcMHOCMU - pam, Ky30808, oemainetl
ogucamerneti) 8 8ude pacuemuvlx mooenel
OJ151 NPUKIAOHBIX NPOSPAMM MeMood
KOHEUHbBIX 9/1eMEHNO8.

BocrnpousBoncTBO Mogy4eHHBIX
3HAHUM B XO/I€ TEKYLIEro KOHTPOJIS.
IHoBbIIEHHBI YPOBEHD:

- CIIOCOOEH CAMOCMOAMENbHO

npeocmaensims OmoeibHble
KOHCMPYKMUGHbIE dNIeMEHmMbl MAUuH (8
YACMHOCMU - PaM, KY30808, Oemaiel
osuzamenetl) 6 8u0e PACHEMHbIX MoOeell

OJ151 NPUKAAOHBIX NPOSPAMM Memood
KOHEUHBIX DNEMEHMO8,

- CIIOCOOCH CAMOCMOSIMENbHO UCHONb306AMNb
cospemenHoe npocpamMmHoe obecneuerue O
AHATU3A  HANPANCEHHO — 0ehOpMUPOBAHHO20
COCMOSHUSL U NPOYHOCMU Oemanei U Y3108
Mawiun.

MPAKTUYECKOE NPUMEHECHHUE IOJYYEHHBIX
3HQHUW B TIpoOIlECcCe TOATOTOBKU K

CCMHHAapaM, K BBICTYIUICHUIO C TOKJIAAOM
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Ilepeuensv oyenounwvix cpedcme no oucyuniune
«Cospemennvle cpeocmea nPoZpammuposanus 6 3a0auax MeXaHuKu mpaHcnopmHsLxX

Tpunoorcenue 3

K paboueti npoecpamme

cpeocme
HaunmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTiuka OLLEHOYHOTO OLICHOYHOTO CPECTBA B
OoC cpeacTaa CpeaCTBa ®0C
CpeacTBO KOHTPOJS, OPraHU30BaHHOE Kak
crierpagpHas ~ Oecema  MEAArormyecKoro
YCTHBIN OIIPOC  paGoTHMKA ¢ OOy4aroluMCs Ha TEMBI, Bomnpocsr no
1 cobeceIOBaHUE, [CBS3aHHBIC C HW3y4acMOW JUCIUILIMHON, | TeMam/pazzenam
(YO) pacCYNTaHHOE Ha BHISICHEHHE 00beMa 3HAHHM JUCIUTUTAHBI
00y4aronierocsi Mo ONpeAeIEHHOMY pa3femy,
reMe, IpoOIeMe U T.II.
CpelncTBO  NPOBEICHHUS  IPOMEXKYTOUHOM
Jauer ATTECTALM [0 PE3YIbTaTaM  BbIMONHEHNS TIpHMepbI 3a4eTHBIX
2 BCeX BHUIOB Y4YeOHOW pabOThl B TEYCHHUH
3) OmIIeTOB

CCMCCTpa C IMPOCTAaBJICHUCM
((GBAYTCHO) HUJIU «HE 3a4TCHO»

OLICHKHU
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®axynsrer TPAHCITOPTHBIN, kadenpa «JInHaMHKa, IPOYHOCTH MAIIHH U
CONPOTHUBIICHUE MATEPHATIOB)

Huciumirna — CoBpeMeHHbIe CpeAcTBa MPOrPpaMMHUPOBAHMS B 3a/1a4ax
MEXaHUKH TPAHCHOPTHBIX CPEACTB

Hanpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA
(ypoBens cnernuanurera) Cnernuanuzanus Ne 1 « ABTOMOOWIIN U TPAKTOPBD»,
npoduiib: "CropTHUBHBIE TPAHCIIOPTHBIE CpeacTBa"

Bonpocebl as1s1 KOHTPOJIst 3HAHUM (YCTHOTO OIPOCA) M MPOBEIEHUA IK3aMeHa

1. AxTyanbHblE 3aa4¥l MEXaHHKU TPAHCHOPTHBIX CPENICTB, BOZHUKAKOLIUX
IPU CO3/ITaHUN HOBBIX KOHCTPYKIIMI MAaIlIVH.

2. BO3MOXHOCTM COBPEMEHHBIX CpPEICTB pa3padOTKM MNPUKIAIHBIX
IPOrpaMM JJisl PEIIeHUs 3a7a4 MEXaHUKN KOHCTPYKIUMH TPAHCHOPTHBIX CPEJICTB

3. BO3MOXHOCTH COBPEMEHHBIX CPEACTB pa3pabOTKU MPUKIAAHBIX
oporpaMm JUisl  pelIeHds 3ajad aHajdu3a HanpsbKeHHO-Ae(pOpMUPOBAHHOTO
COCTOSIHUSA JIeTaJiel U y3JI0B aBTOMOOMIJIEH U TPAKTOPOB

4. BO3MOXHOCTHM COBPEMEHHBIX CpPEICTB pa3padOTKM MPUKIAIHBIX
nporpaMM JUisl pELICHHs 3a7ad aHaju3a TEPMUYECKOrO COCTOSIHUN JAeTaledl u
y3JI0B aBTOMOOMIICH U TPAKTOPOB.

5. TenpeHunu pa3BUTHS MPOrPAMMHOIO OOECTIEUeHMsI Ul PELIeHUs 3a1ad
MEXaHHUKHU TPAHCIIOPTHBIX CPEICTB.

6. DddexTrBHBIC U TPOU3BOIUTENILHBIE YUCICHHBIX aJITOPUTMOB

7. AndaBuUTHO-IIUPPOBBIE CUMBOJIBI SI3bIKA MTpOrpaMMupoBanus C++

8. KitoueBbie ciioBa si3bika nporpammupoBanust C++

9. UnenTudukaropsl si3pika nporpaMmmupoBanus C++

10. 3naku onepauuii A3bIKka nporpammupoBanust C++.

11. IIpocThie TUITBI JAHHBIX

12. Ykazarenu, MacCUBbI, CTPYKTYPHI.

13. Onucanue 1aHHBIX B IPOTpamMMe.

14. Jlornyeckue BhIpaKEHUS.

15. Jlornyeckue onepaiumu.

16. Apudmernyeckre BoIpakeHUs. ApuQMETHIECKUE OTIEPALIHH.

17. TlpuopuTeT BBINOJHEHHS ONEpalUid NpPH BBIYUCICHUM 3HAYCHHS
BBIPaKEHUSI.

18. IIpeoOpazoBaHye TUIIOB JTAHHBIX.

19. ba3oBsle oniepaTopsl si3bIka nporpaMmupoBanus C++.

20. Oneparopsl NPUCBANBAHUS, LIUKJIA, YCIOBHBIE, IEPEX0/1A, COCTABHBIE.

21. Ileperpyska ornepaTopos.

22. Ucnonb3oBanue QyHKIUH.

23. ®opmanbHbIE TapaMeTPHI.

24. OOMeH TaHHBIMH I10 3HAYEHUIO U 110 CCBUIKE.

25. Bo3Bpailiaemblii mapameTp.
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26. CnoxHble TUIbI JaHHBIX. Kinacchl.

27. Ctpykrypa kiacca. [lonstus oObexTa kiacca.

28. I[lyOonuuHble 1 3alUIIeHHBIE JIEMEHTHI Kjlacca.

29. ba3oBbI€ U MPOU3BOJIHBIE KIIACCHI.

30. HacnenoBanue. [leperpyxaempbie (PyHKITUU.

31. UuTtepdeiic cpenpl mporpammupoBanus MS Visual Studio.

32. Tlanemu «OO6o3peBarens pemeHuit», «llpencraBienue KiaccoBy,
«Pecypcb.

33. CrocoObl co3aaHus M HACTPOUKH MPOEKTA.

34. Co3nmanue pecypcoB (JAMAJOTOBBIX IMaHEJEH, MaHejaeld WHCTPYMEHTOB,
MEHI0, aKCeJIepaTopoB U Jp.) Ha OCHOBE MIA0JIOHOB.

35. Hcnonwp3oBanme «Macrepa KiIaccoB» I CO3MAHUSA NEPEMEHHBIX,
byHKIUH, KI1acCoB. BO3MOXHOCTH BBITIOTHEHUS OTIAAKU TIPOCKTA.

36. CTpyKTypa KOHCOJIBHOM MTPOrPAMMBL.

37. IupekTuBsl Openporeccopa.

38. I'mobanbHOE U JIOKaIbHOE TIpecTaBiIeHrue JaHHbIX. O0IacTh BUAUMOCTH
MIEPEMEHHBIX.

39. Crarnueckoe U TMHAMUYECKOE Pa3MEIICHUE JaHHBIX.

40. Onepanuu BBO/Ia/BBIBOJIA HA KOHCOJIb YIIPABIICHUS, B (pail.

41. WUcnonb3oBanre UHTEPHEHUCHBIX JIEMEHTOB YNPABICHUS TUIA: KHOTKA,
OKHO peJaKTUPOBAHMSI, IEPEKIIIOYATEINb, CIUCKH, OETYHOK U Jp.

42. Coszgmanue o0oOpaOOTUYMKOB COOBITHH 3aJICHCTBOBAHUS  DJIIEMEHTOB
yIpaBJiICHUS.

43. O0630p cpencts Oubmmoreku MFC (MS VC++) nmns co3manus
NPUIIOKEHHH rpaduueckuM uHTEepdeiicom.

44. Hactpoiika Buga rpauyecKoro npuaoKeHusl.

45. CrpykTypa NpUIOKEHHUS «TOKYMEHT-TIPEICTABICHHE.

46. Pabora ¢ rpaguyecKuMU MHCTPYMEHTAMU PHUCOBAHUS OKHA: OOBEKTHI
KJIACCOB KUCTb, MIEPO, OUTOBBIA MACCUB, LIPUPT, PETUOH.

47. Co3naHue 3JIE€MEHTOB YIPABJICHUS: OCHOBHOE MEHIO M €r0 JJIEMEHTHI,
KOHTEKCTHOE MEHIO, ITAaHEIb NHCTPYMEHTOB.

48. Hcnonb3oBaHue ropsyux KIABHII (AKCEIEpaTOpoB) JUIsl YIPABICHUS
nporpaMmoii. 3ajianue nojackazok. Pabora co ctaTycHoO#M CTpOKOA.

49. Co3nanue q0YepHUX OKOH M OJIOKOB JiHajiora (MoJajabHbINH/HEMOIaIbHbBIN
OJI0KM JTraliora, OJ0K Juajora co BKJIQJIKaMH).

50. O6mue OMOKM aAManora: OTKPBITh (Al sl YTEHUS, OTKPBITh (hali J1s
3armmcH, BEIOOP 1[BETa, BEIOOP mpudTa TEKCTa, IeYaTh JOKYMEHTA | JIp.

51. 3amyck npuiioxxeHuit u3 nporpamMmbl. Co3aHue OTOKOB.

52. O030p cpeAcTB NMapauieIbHOTO MPOTPaMMHUPOBAHUSI HA OCHOBE CPEJICTB
MPI OpenMP.

53. TumnoBbie CXeMbl U MOJICJIM OPTaHU3alUK MapaJiIeIbHBIX BEIYUCICHUN B
MHOTOIPOIECCOPHOI/MHOTOTIOTOKOBOM CHUCTEME.
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[Tpumep 3K3aMeHaIMOHHOTO OMieTa

MUHUCTEPCTBO HAYKH W BBICLLIET'O OBPA3OBAHM S POCCUIMCKOI ®EIEPALINA
OENNEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIET'O
OBPA30OBAHUA

«MOCKOBCKHAM HOJII/ITEXHI/‘IJ‘—IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHUMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuHamMuKa, IpOYHOCTh MALIMH U COMPOTHRICHHE
MaTepuaaoB»
Jucuuruimaa — COBpeMEHHBIE CPEACTBA IPOTPAMMHUPOBAHHS B 33]]a4aX MEXaHUKU
TPAHCIIOPTHBIX CPEICTB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHUYECKUE CPEACTBA (YPOBEHB
cnenuanurera) Cnenuanuzanus Ne 1 «ABTOMOOWIN U TPaKTOPb», Tpoduib: « CIIOPTUBHbBIE
TPAHCIOPTHBIE CPEJCTBAY
Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 23
1. CraTnueckoe ¥ TUHAMHYECKOE pa3MelleHUe TaHHBIX.
2. Oneparopsl NpUCBauBaHuUs, IIUKJIA, YCIOBHbBIE, IEPEX0/a, COCTABHBIE.

3. 3anaua.

YTBep:KIeHO Ha 3aceJaHuU Ka(eapbl «_ » 2020 r., ITpotokon Ne

3aB. kadenpoi /A.A. CkBop1oB/
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