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1 leau u 3aga4y JUCHUILIMHBI

1.1 eab TUCHUIIHHBI

Lenpro n3yueHus: AUCUUILTNHBI « COBPEMEHHBIE CPEACTBA MPOrPaMMHUPOBAHUS B
3a/layax MEXaHUKHU TPAHCIIOPTHBIX CPEJICTBY SIBIISETCS:

—  (QopMupoBaHue 3HaHUH 00  OOBEKTHO-OPUEHTHUPOBAHHBIX  SI3bIKAX
IPOrpaMMHUPOBAHMSI, COBPEMEHHBIX Cpefax pa3pabOTKU BBIYMCIMTENBHBIX MPOrpamMm
JUISL  BBITIOJHEHUS  BBICOKONPOM3BOJUTENBHBIX PACUETOB, BU3YAIbHBIX METOJIAX
MIPOTPAaMMUPOBAHUS TPUIOKEHUH ¢ TrpadudecKuM HHTEP(HErcOM IOJ COBPEMECHHBIC
OTEpPallUOHHBIE CHCTEMBI, CIOCO0axXx pa3padOTKH MPUKIATHOTO TPOTrPAMMHOTO
obecrieueHus: IS MOJACIUPOBAHUS M HWHXKEHEPHOTO UCCIEIOBAHUS MEXaHUKHU
TPAHCIIOPTHBIX CPEACTB, aHAIM3a HANIPSHKECHHO-Ie(HOPMUPOBAHHOTO COCTOSIHUS JACTalIeh
1 y3JI0B aBTOMOOUJIEH U TPAKTOPOB;

- MOJITOTOBKA CTYJCHTOB K JICSITEILHOCTH B COOTBETCTBUM C KBATU(UKAIIMOHHON
XapaKTepUCTUKON crienuranucTa mo HampasieHuto 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTHYECKHUE CPeICTBay (YPOBEHD CIECIHAIUTETA), CIICUATU3AIMs: « ABTOMOOUIIN
U TPAKTOPBI», TPOPUIIb: « ABTOMOOWIN U TPAKTOPHI».

1.2 3agaun AMCHUIIITHHDI

3amavyaMu ucuuIInHbl « COBpeMEHHBIE CPEACTBA IPOrpaMMHUPOBAHUS B 3a7a4ax
MEXaHUKH TPAHCIIOPTHBIX CPEACTBY SIBISIIOTCA:

- O3HAKOMJICHHE  CTYJEHTOB C  BO3MOXXHOCTAMH, CHHTAaKCUYECKUMU
KOHCTPYKLHUSIMHU, CTPYKTYPAaMH JaHHBIX, HA0OpaMu METOA0B M OMOJIMOTEKaMH MTPOLIEAYP
O00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOTPAMMHUPOBAHUS IIPU pa3pabOTKe MPUKIIATHBIX
IporpaMM HCCJIEIOBaHUS AMHAMMKU M TPOYHOCTH Y3JIOB U arperaToB MOOMJIBHBIX
MallyH.

- 3HAKOMCTBO CTYJEHTOB C OJHOW H3 COBPEMEHHBIX Cpea pa3paboTKu
BBIYMCIIUTEIIBHBIX IPOTPAMM.

— u3ydyeHue S3((PEKTUBHBIX BU3YaIbHBIX METOJOB pa3pabOTKU MNPUIOKEHUH WU
peanu3aluy  BBICOKONIPOU3BOAUTENbHBIX YHUCIEHHBIX QJITOPUTMOB IS aHAIM3a
JUHAMUKH U IPOYHOCTU KOHCTPYKIIMH MAaIlIKH.

2 MecTo IMCHUIIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHBIX IPOIPaMM

Huctunnaa «CoBpeMeHHBIE CPEICTBA MPOTPAMMHUPOBAHUS B 3a7a4aX MEXaHUKH
TPAHCHIOPTHBIX CPEJCTB» OTHOCUTCA K 0a30BOM 4acT Osioka 1 JuCIUIUIMH (MOJyJIei)
MpOo(ECCHOHATIEHOTO IMKJa OCHOBHBIX oOpa3oBarenbHbiXx mporpamm (OOII) mo
HaNpaBJICHUI0 MOATrOTOBKA mnoarotoBkn 23.05.01 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTHUECKHUE CPeCTBay (YPOBEHD CIECHHAIUTETA), ClIEHUATU3ALM: « ABTOMOOMIIN
U TPAKTOPBI», TPOPUIIb: « ABTOMOOWIIHM U TPAKTOPHI».

[IpeamiecTByomuMu ~ Kypcamd, Ha  KOTOpPBIX  Oa3upyeTcss  JUCLUUILIMHA
«CoBpeMeHHBIE CpelCcTBa MPOrPAaMMHUPOBAHMS B 3ajladyaX MEXaHUKH TPAHCHOPTHBIX
CPEIICTB) SIBIISIOTCS:

- MaTeMaTHKa



3 KomnereHuuu oOyuawuierocsi, ¢gpopmupyemMbie B Ppe3yjbTaTe OCBOCHUA
AUCUMILTHHBI

B pesynbraTe ocBOEHUS AMCHMILIMHBI CTYJAEHT JIOJDKEH O0ManaTh CIEAYIOIIUMU
npoheccuoHaTbHBIMU (ITK) 17} PO ECCHOHATBHO-CIIENUATU3UPOBAHHBIMU
kommeTeHmmsmu ( T1K-6, [ICK-1.5):

[1K-6 CnocoOHOCTh HMCHOJIb30BaTh MPHUKIAIHBIE MPOTpaMMbl pacyera Y3JIOB, arperaroB H
CUCTEM TPAHCHOPTHO-TEXHOJIOTHYECKUX CPEJICTB U UX TEXHOJOTUYECKOT0 000PYI0BAHUS.

IICK-1.5 CriocoOHOCTh MCHOJIB30BaTh MPHUKIIAIHBIC MTPOrpaMMBbl pacdeTa y3j0B, arperaroB u
CUCTEM aBTOMOOMJICH U TPAKTOPOB.

B pesyabrare ocBOeHUs

Kon o0pa3oBaTe/ibHOI
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIH NporpamMMbl
N o0yueHHs 1O JUCHHUILJIMHE
" 00yYaroLIHuiicsl J0JIKeH
00J121aThH
I1K-6 CrocoOHOCTD 3HATD:
HCIIOJIB30BaTh

® OCHOBHBIE IIPUHLIUIIBI
AITOPUTMU3ALIH [T Pa3pabOTKH U
WCII0JIb30BaHUs ITPUKIIAIHBIX
IIPOrpamMM pacyera HalpsKEHHO
J1e(OPMHUPOBAHHOTO COCTOSIHUSA
KOHCTPYKUUI TPaHCIOPTHO-
TEXHOJIOTMYECKUX CPEACTB U UX
TEXHOJIOTUYECKOT0 000py10BaHHU.
yMeThb:

NPUKJIAIHBIC TIPOTPAMMBI
pacueTa y3IJ0B, arperaTton
U CHCTEM TPAHCIOPTHO-
TCXHOJIOTHYCCKUX CPCACTB
U UX TEXHOJIOTUYECKOTO
000pyT0BaHUs.

® JICII0JIB30BaTh COBPEMEHHOE
porpaMMHoe oOecrieueHue s
pa3pabOTKH NPUKIIAJHBIX POTPaMM
pPacyeTHOr0 aHAJIN3a HANPSKEHHO
nehOpMUPOBAHHOTO COCTOSTHUS
JieTajei u y3JI0B TPaHCIOPTHO-
TEXHOJIOTHYCCKUX CPCACTB U UX
TEXHOJIOTUYECKOT0 000py10BaHMUS.
BJIa/I€Th:

® HaBbIKAMH HpI/IMeHeHI/IH CUCTCMBbI
MPOrPaMMHUPOBAHUS TSI pa3paboTKu
NPUKIJIAJIHBIX [IPOTPAMM I pacyeTa
HaANPSHKEHHO J1e(hOpMHUPOBAHHOTO
COCTOSIHHS A€TaJIEH U y3JI0B
TPAHCMOPTHO-TEXHOJIOTUYECKUX
CpC}ICTB " UX TCXHOJIOTHUYCCKOT'O
00opymoBaHus .




IICK-1.5 CrrocoOHOCTE 3HATDh:
HCIIOJIB30BATh
MPHUKJIATHBIC TPOrPAMMBI
pacuera y3JoB, arperaToB
1 CHCTEM aBTOMOOMIIEH H
TPaKTOPOB.

® BO3MOKHOCTH YHHBEPCAJIbHBIX
CHUCTEM MPOTrpaMMUPOBAHUSL TIPU
peIlIeHnH 3a1a4 MEXaHUKHU
KOHCTPYKIIMHA aBTOMOOUIIEH U
TPaKTOPOB.
yMeTh:

[ ] MNPUMCHATH COBPEMCHHBIC CUCTCMbL
IIPOrpaMMUPOBAHUS ISl pa3paboTKu
MPUKJIAJHBIX IIPOTPaMM aHaIH3a
HANPSDKEHHO J1e(hOpMHUPOBAHHOTO
COCTOSIHUS JICTAJICH U Y3JI0B
aBTOMOOWIICH U TPAKTOPOB.

BJIAJIeTh:

® HaBBIKAMHU peallu3allid B BUC
BBIYUCIIUTEIBHBIX IPOTPAaMM B
OJIHOM U3 YHUBEPCAIBHBIX Cpell
MIPOrpaMMUPOBAHUST TTPUKIIATHBIX
QJITOPUTMOB U METOJIOB pacyeTa Ha
MIPOYHOCTH y3JIOB, arperaTtoB 1
CHUCTEM aBTOMOOWJIEH U TPAKTOPOB.

4 CTpyKTYypa ¥ coepKaHue TUCHUILTUHbI

OO61mast Tpy10€MKOCTh JTUCHUIIMHBI COCTaBIsIeT 2 3a4eTHbIC €IUHUIIBI, T.C. 72
aKaJleMUYeCKHX 4aca (13 HuX 36 4acoB — caMOCTOsITEIbHAs padoTa CTYJCHTOB).

JucnunianHa YuTaeTcsl Ha TpPeTbeM Kypce B mecTtom cemectpe. [IpoBoasrtcs
nexunu — 18 gacos, mabopaTopHbie paboThl — 18 yacoB, hopma KOHTPOIIST —IK3aMEH.

Bup yueOHoI padoThI Bcero yacos Cemectp
6
OO01ast Tpy10€MKOCTh 72 (2 3.e.) 72 (2 3.e.)
AyIUTOpHBIC 3aHITHS 36 36
(Bcero)
B Tom yucie
JIEKIIAHN 18 18
[IpakTrueckue 3aHsATUA - -
JlaGopatopHbIe 3aHITHS 18 18
CamocrosiTenbHas 36 36
paboTa CTy/IeHTa
Kypcosas pabota HET HET
Kypcosoit npoekr HET HET
Bun nmpomexxyrouHon DK3aMeH
aTTeCTaIluu




Crpyktypa W  cojaepxaHue  AuciUIUIMHBL  «COBpEeMEHHBbIE  CpEeICTBa
IPOrpaMMHUPOBAHMS B 33/1a4aX MEXaHUKU TPAHCIIOPTHBIX CPEICTBY» MO CPOKAM U BUAAM
paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:kanue pa3aejoB TUCHUIIIHHBI.

Tema 1. BBenenue.

O030p aKkTyaJbHBIX 33]]a4 MEXaHUKU TPAHCIIOPTHBIX CPEJICTB, BOZHUKAIOIUX IIPU
CO3JJaHUH HOBBIX KOHCTPYKIIMI MAIlIHH.

O030p BO3MOKHOCTEN COBPEMEHHBIX CPEJICTB PazpabOTKU MPUKIAHBIX TPOrpPaMM
JUISL pelleHusl 3aJad MEXaHUKH KOHCTPYKUMHM TPAHCHOPTHBIX CPEACTB, aHalIu3a
HaIpsHKEHHO-1e(OPMUPOBAHHOTO, TEPMHYECKOTO COCTOSIHMM JeTaled U  y3JI0B
aBTOMOOUJIE M TPaKTOpOB. TEHAEHIIMU Pa3BUTHS MPOrPaMMHOIO OOECIEeUeHUs IS
pelIeHus 3aja4 MEXaHUKHU TPAHCIIOPTHBIX CPEJICTB.

O030p BO3MOXXHOCTEH KOMIBIOTEPOB, HX AapPXUTEKTYpbl, KOMIIOHEHTOB U
nepudepuitHOro 00OpyAOBaHUS AJIsl PEIICHUS 337]a4 MEXaHUKH TPAHCIIOPTHBIX CPEACTB.

O630p 2b(EeKTUBHBIX U  MPOUZBOAUTEIBHBIX  YHCICHHBIX  aJITOPUTMOB,
peanu3yeMsbIX B IPOrPpaMMHBIX KOMILIEKCAX JUIsl PELIEHUS 33/1a4 MEXAHUKH.

JleMOHCTpanusi pe3ynbTaToOB IPUMEHEHHsI IPOTPAMMHBIX IPOAYKTOB  JUIS
BBIIIOJIHEHHSI PACUYETHBIX MCCIICJOBAHUN PpEANBHBIX KOHCTPYKUMN TPAaHCIIOPTHBIX
CPEICTB. DJIEMEHThl MAaTPUUHOM anreOpbl 1 reOMETPUUECKOIO MOIETUPOBAHUSI.

Tema 2. ba3oBble NOHATHSA, TEPMHMHBI M OIpeleJIeHUs, OCHOBHBIE
CHHTAKCHYEeCKHEe KOHCTPYKLMH, CTPYKTYPbl JAHHBIX fA3bIKA NMPOrPaAMMHPOBAHMA
C++.

AndaBuTHO-IU(PPOBBIE CUMBOJIBI, KIIOYEBBIE CIOBA, UJICHTU(PUKATOPHI, 3HAKU
onepanuy s3bika nporpaMmmupoBanus C++. KomMeHTapuu B TEKCTE MPOrpamMMBl.

[IpocThle TUNBI JaHHBIX, YKA3aTEIH, MACCUBBI, CTPYKTYphl. ONKUCcaHhe JaHHBIX B
IIPOTPaMME.

Jlornueckue BeipaxeHnus. Jloruueckue onepauu. ApupmMeTHIecKue BbIpaKEHHUS.
Apudmernueckue omnepauuu. [Ipuoputer BBINOTHEHUS OMNEpALMd MPU BBIYUCICHUU
3HaueHus BeIpakeHus. [Ipeobpa3oBanue TUIOB JaHHbBIX.

ba3zoBeie oneparopsl s3b1ka nporpammupoBanus C++. OnepaTopsl IpUCBaWBaHMs,
LIMKJIa, YCIIOBHBIE, IEPEX0/1a, COCTABHBIE.

[Ieperpy3ka onepaTopos.

Ucnonp3oBanue Qynkiuit. dopmanbHble mnapameTpbl. OOMEH JaHHBIMH TIO
3HAYEHHUIO U M0 CChUIKE. Bo3Bpamiaemblii mapaMeTp.

Crnosxnble Tunbl JaHHbIX. Kinacesl. CTpykTypa kiacca. [loHsTis 00bekTa Kiacca.
[IyOnuyHble W 3alllMIIEHHBIE AJIEMEHThl Kiacca. ba3oBble M MPOU3BOAHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie QyHKIUU.

Tema 3. O030p HHCTPYMEHTOB CpeAbl IPOrPAMMHPOBAHUS.



Nutepdeiic  cpenpt  mporpammupoBanuss MS  Visual Studio. Ilanenu
«O06o3peBarensb penieHuiny, «IIpencrainenue kinaccoBy, «Pecypeby». CiocoObl co3aanus
u HacTpodiku 1mpoekTta. Co3gaHue pecypcoB (IMATOTOBBIX MAHENEH, MaHenel
MHCTPYMEHTOB, MEHIO, aKCEJIEpPaTopoB M Jp.) HA OCHOBE IA0IOHOB. Mcnosb3oBaHue
«Macrepa kiaccoB» Il CO3AaHUS MEPEMEHHBIX, PYHKUIUH, KiIaccoB. Bo3MoxxHOCTH
BBITIOJTHEHUSI OTJIAJIKH MTPOEKTA.

Tema 4. Co31anne KOHCOJbHBIX NMPUJIOKEHUI.

CTpyKTypa KOHCOJIBHOM MporpamMmel. JupekTuBsl npenpoieccopa. ['modansHoe u
JIOKaJIbHOE MpeJcTaBiIeHue JaHHbIX. O0IacTH BUIMMOCTH NIepeMeHHbIX. CTaThuyeckoe u
JUHAMUYECKOE pas3MelleHrue JaHHbiX. Ormnepanuyd BBOJA/BBIBOJIa Ha KOHCOJb
ynpasiieHus, B gaitn. KoMnumsius u oTiiaaka nporpaMMsl.

Tema 5. Co31anne npujiokeHUd HA OCHOBe 0JIOKA IMAJIOra

0O630p cpenctB 6ubmmoreku MFC (MS VC++) s co3gaHus NpUIOKEHUN Ha
OCHOBe 0y10Ka auanora. Mcrnonp3oBaHue UHTEP(EHCHBIX 3JIEMEHTOB YIIPABICHUS TUMA!
KHOIIKa, OKHO pPEJaKTHPOBaHHUs, NEPEKI0YaTeNb, CIUCKH, OeryHoKk u ap. Co3naHue
00pabOTYMKOB COOBITUI 33/1I€ICTBOBAHMS JIEMEHTOB YIPABIICHHUS.

Tema 6. Co3nanue npuiioxeHuu ¢ rpapuyeckum uHTEpPeiicom

O630p cpenctB O6ubmuoreku MFC (MS VC++) s co3nmaHusi NpUITOKEHUN
rpadguueckum unrepdericom. Hacrpoiika Buia rpagpuyeckoro npuioxenusa. CTpykrypa
IIPWIOKEHUS «TOKYMEHT-IIPEACTABICHHUE).

Pabora ¢ rpaguueckuMu MHCTPYMEHTAMU PUCOBAHMS OKHA: OOBEKTHI KJIACCOB
KHUCTb, TIEpO, OUTOBBIN MaccuB, LIPUPT, PETHUOH.

Co3ziaHne 3J€MEHTOB YIPABJICHHS: OCHOBHOE MEHIO U €T0 JJIEMEHTBI, KOHTEKCTHOE
MEHIO, TIaHeJIb THCTPYMEHTOB. Vcnoabp30BaHNe ropsynx KiIaBuIl (aKceaepaTopoB) s
ynpasieHus mporpammoii. CriocoOsl paboThI ¢ MBIIIBIO. 3a/1aHue MOJCKa30K. PaboTta co
CTaTyCHOM CTPOKOM.

Coznanue AoYepHUX OKOH M OJIOKOB Juajiora (MOJadbHbIN/HEMOIaIbHbIA OJIOKU
auanora, OJ0K IHajiora co BKIJIAIKAMH).

OO1ume 670K uanora: OTKPbITh (DAl A1 YTEHUS, OTKPBITh (Al IJsl 3aMuCH,
BBIOOp 1BETA, BBIOOD 1IpU(Ta TEKCTA, eYaTh JOKYMEHTA U Ap.

3anyck Npuio)KeHuM u3 nporpammbl. Co3/1aHue OTOKOB.

Tema 7. llpumenenue OuOauorekun OpenGL npu co3nanum rpadguyeckux
NPUJI0KEHU I

0630p cpeacts 6ubmuorexkn OpenGL npu co3zgannu rpadhuuecKuX MPUITOKEHUH.

Tema 8. Opranusanus napajjieJIbHOr0 BbINIOJHEHUS AJTOPUTMOB

O030p cpeAcTB MapayUieIbHOTO MPOrPaMMHUPOBAaHUS HAa OCHOBE cpenctB MPI
OpenMP. TunoBbie cXeMbl U MOJEIM OpPraHU3AlMU NapaJUICIbHBIX BBIYUCICHUNA B
MHOTOIIPOIIECCOPHON/MHOTOITOTOKOBO CHCTEME.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Metoauka IIPETOIaBaHUS JVCLIUIIIMHBI «CoBpeMeHHbIE cpeacrTna
MIPOrpaMMHUPOBAHKs B 3aJa4aX MEXAHUKU TPAHCHOPTHBIX CPEACTB» W peAU3alus
KOMITETEHTHOCTHOT'O [TOJIX0/a B U3JI0KEHUU U BOCHPUSATUU MAaTEPHUAsa MPE1yCMaTPUBAET

6



UCTIONb30BAaHUE  CIEAYIOMUX  aKTHUBHBIX  (OpPM  TPOBEACHHS  TPYIIIOBBIX,
WHIUBHUIyAJIbHBIX, ayJAUTOPHBIX 3aHSATUH B COYETAHMU C BHEAyIUTOPHON paboTOi ¢
1EJTbI0 (POPMUPOBAHUS U PA3BUTHSI MPOQPECCHOHATBHBIX HABBIKOB, 00YYaIOIIHXCA:

— TIOJITOTOBKA K BHITIOJIHCHUIO JIA0OPATOPHBIX pabOT B TAOOPATOPHSIX BY3a;

— TIOJATOTOBKA, MPEACTaBICHUE M OOCYXJCHHE Mpe3eHTAIMi Ha CEMUHApPCKHUX
3aHATHSX;

— OpraHm3alys ¥ IpOBEJCHHE TEKYIIETO KOHTPOJIS 3HAHUM CTYACHTOB B (opMme
OJIaHKOBOTO TECTUPOBAHUS;

— TPOBEACHUE MAacCTEP-KJIACCOB IKCIIEPTOB M CIICIUATMCTOB B 0OJACTH YHCICHHBIX

MCTOJO0B U IIPUKIAAHOTO IIPOIrpaMMUPOBAHUA.

6. OneHoYHbBIE CPeACTBA NJIfl TEKYILIEr0 KOHTPOJIS YCIIEeBAEMOCTH, IPOMEKYTOYHOM
aTTecTAllUM [0 UTOraM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCKoe
o0ecrnevyeHne caMOCTOATENbHO PadOThI CTYICHTOB.
B mporecce o00ydeHUsT HCHOJB3YIOTCS CIEAYIOUIME OLICHOYHbIE (POPMBI
CaMOCTOSATENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUMN:

- TOJTrOTOBKA K BBHIMOJHEHUIO JTA0OOPATOPHBIX padOT U UX 3alUTa.

OHGHO‘IHBIC cpeacrea  TCKYILICTO KOHTPOJIA YCII€CBACMOCTHU BKJIIOYAKOT
KOHTPOJIBHBIC BOIIPOCHI MW 3aJddHHA B (bopMe 0JIaHKOBOTO U (I/IJ'IH) KOMIIBIOTCPHOI'O
TCCTUPOBAHHUA, OJIA KOHTPOJIAA OCBOCHHA 06yLIaIOIHI/IMHC5I pa3acioB AUCHHUIIIMHBI,
3allluTa KypPCOBOI'O ITPOCKTA.

OOpa3upbl TECTOBBIX 3aJlaHuM, 3aJaHUl KYpPCOBBIX MPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB U 331aHUM JIJIs TPOBENICHUS TEKYLIETO KOHTPOJIS, IK3aMEHALIMOHHBIX OMJIETOB,
IIPUBEICHBI B IPUIOKEHNH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIs NPOBEICHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIMXCcs M0 JUCHUILTIMHE (MOYJII0).

6.1.1. IlepeueHb KOMIMETEHIMNA C yKa3aHMEM STamoB UX (POpPMHUpPOBAaHUS B MpoOIECCe

OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.
B pe3ynbraTe ocBoeHUS NTUCHUIUIMHBI (MOAYIS) GOPMHUPYIOTCS CAEAYIONUME KOMIIETEHIUU:

Ko . .
A B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMmMbl 00yUYar0IIMiCs
KOMIIeTEHI U
" JOJI;KEeH 00/1a1aTh
[1K-6 CrocoOHOCTh HUCMONB30BaTh MPUKIAAHBIE MPOTPaMMBI pacueTa Y3JIOB,
arperaTOB U CHCTEM TpaHCHOpTHO-TGXHOJ’IOFI/I‘ICCKI/IX CpeJICTB n Hux
TEXHOJOTHYECKOro 000pyI0BaHUSI.




IICK-1.5

CriocoGHOCTh UCIOJIB30BATh MPUKIIAHbIE TPOrPaMMBI pacueTa y3JioB,
arperatoB M CHCTEM aBTOMOOWICH U TPAKTOPOB.

B mporecce ocBoeHust 00pa3zoBaTENbHONM MPOTrpaMMBbl TaHHbIE KOMIIETEHIIUH, B
TOM YHUCJE WX OTAEIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCA TO3TAIHO B XOJ€ OCBOCHUS
0Oy4JaronMMUCs AUCIUIUIMH (MOAYJIEH ), MPAKTUK B COOTBETCTBUH C YUEOHBIM TUIAHOM U
KaJleHJapHbIM TpauKoM yuyeOHOTro mpolecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMHpPYyeMBIX 10 HTOTaM OCBOCHMS IUCHHUILIAHBI (MO1YJIs1), ONMUCAHUE KA

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha Ppa3INIHbIX

oTarax

ux

(GbopMHUpPOBaHUS SBISICTCS JTOCTHDKCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs MO TUCUUILUIUHE (MOIYIIIO).

IIK-6 — Cnioco0HOCTh NCNOJIB30BATh NPUKJIATHBIE MPOTPAMMBbI PacyeTa y3J10B, arPeraToB H CHCTEM TPAHCIIOPTHO-

TEXHOJIOTHYCCKHUX CPEACTB U U3 TEXHOJOIHIC€CKOro OﬁopyHOBaHI/Iﬂ.

Kpurepun oueHnBanust

IToxa3aresn
2 3 4 5
3HATH: OO0yyaromuiics OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
OCHOBHBIC JIEMOHCTPHUPYET ITOJTHOE JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
TPUHIIAIIBI OTCYTCTBUE WU HETIOJIHBIC 3HAHUS YaCTUYHLIC 3HAHUS B IIOJIHBIE 3HAHUSI
AJIrOPUTMM3ALINN | HeTOCTATOYHOE OCHOBHBIX NPUHLMUIIOB | 00JIACTH OCHOBHBIX B oOnacTu
171 pa3pabOTKM M | cOOTBETCTBUE 3HAHMIA AJNrOPUTMU3ALMH IS MPUHIUIIOB OCHOBHBIX
HUCIIOJIB30BaHUA OCHOBHBIX IIPUHITUIIOB pa3paboTKH u AJNTOPUTMU3ALMHA JIJIS NIPUHIIATIOB
HPUKIaHBIX aNrOPUTMU3ALUU 11 HCIIOJIb30BaHUA pa3paboTKu 1 aNTrOpUTMU3ALU
Hporpamm pa3paboTKu U MPUKJIaJAHBIX TPOrPaMM | UCIIOJIb30BAHUS U ISt
pacdera UCIIOJIb30BaHMS pacdera HanpsKeHHO MIPUKJIAIHBIX IPOTPaMM | pa3pabOTKU
HaIpsHKCHHO MPUKIAAHBIX IPOrpaMM ne(OpMUPOBAHHOTO pacyeTa HalpsHKEHHO UCIIOJIb30BaHUS
1e)OPMUPOBAHHO | pacyeTa HATIPSIKEHHO COCTOSIHHS e OpMHUPOBAHHOTO MIPUKIAAHBIX
I'0o COCTOAHMA Jie(hOpMUPOBAHHOTO KOHCTPYKUUH COCTOSIHHMSI KOHCTPYKIUH | MporpaMm
KOHCTPYKIIHii COCTOSTHHSI KOHCTPYKITUH TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCHOPTHO- TEXHOJOTHYECKUX TEXHOJIOTHUECKUX HaIpsKEHHO
TCXHOJIOTUICCKUX | TEXHOJIOIMYECKUX CPEACTB CPEACTB U UX CPEACTB U UX negopMupoBaH
CPELICTB U NX M UX TEXHOIOI'HYECKOTO TEXHOJIOTUYECKOI'O TEXHOJIOTUYECKOI'0 HOT'O COCTOSIHUS
TEXHOJIOTUYECKOT | 00OpyAOBaHHUS. 000pYyIOBaHHUS. 000pYyIOBaHHUS., HO KOHCTPYKIU
0 000pyIOBaHHL. Homnyckarorcs JIOITYCKarOTCs TPaHCIIOPTHO-
3HA4YUTEIIbHbIE HE3HA4YMUTEJIbHbIE TEXHOJIOTHUYECK

OLIMOKH, MIPOSIBIIAETCS
HEZ0CTAaTOYHOCTh
3HAHHUH, 110 pATY
IOoKa3arelei,
00yJaroTmiics

OIMMOKY, HETOYHOCTH,
3aTPYAHCHIS TIPU
AHATUTUYCCKUX
onepausx.

WX CPEIICTB U
ux
TEXHOJIOTHYECK
oro
obopymoBaHusl.,




UCTIBITHIBAET CBOOOHO
3HAYUTEJIbHBIC onepupyet
3aTpyIHEHHS TIPU npuoOpe-
OTIepPUPOBAHHUU TEHHBIMH
3HAaHUSIMU TIPU UX 3HAHUSIMH.
nepeHoce Ha HOBbIC
CUTYyaLluH.
yMeTb: OOyuaromuiicst He ymeeT OOyuarommuiics OO6yuaromuiics OO6yuarommuiics
HCTIOJIb30BAThH WUJIU B HEOCTATOYHOMN JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
COBPEMCHHOC CTETEHH YMEET: HETIOJIHOE YACTHYHOE TIOJTHOE
IIPOrpaMMHOE
UCIIOJIB30BaTh COBPEMEHHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
obecneyenue miist . .
paspaGoTku IporpaMMHOe oOecrieueHre | CISAYIOINX YMEHHMH: CIICAYIOMINX YMEHUI: CIICAYIOIINX
IPUKIIaTHBIX JU1s pa3pabOTKH YMEHUH:
porpamm NPUKJIaIHBIX IPOrPaMM HCIOJb30BaTh HCIOJIb30BaTh
pacyeTHOro pacyeTHOTO aHajH3a COBPEMEHHOE COBpEMEHHOE UCIIOJIb30BaTh
aHaym3a HaATIPSHKEHHO MIPOTPaMMHOE IIPOrpaMMHOE COBPEMEHHOE
HAIIPSKCHHO Je(hOpMUPOBAHHOTO obecrnieueHue s oOecrnieueHue s MPOrpaMMHOE
nedopMUPOBAaHHO N
COCTOSTHUSI JIeTaliell 1 y3/I0B | pa3paboTKu pazpaboTku obecrnieueHne

T'0 COCTOSAHUA
JIeTajeu U y3i0B
TPaHCHOPTHO-
TEXHOJIIOI'MYCCKUX
CpEACTB U UX
TEXHOJIOTHYECKOT
0 00opymoBaHUsI.

TPaHCIIOPTHO-
TEXHOJIOT'MYCCKUX CPEACTB
U UX TEXHOJOTHIECKOTO
o0opymoBaHUsL.

MIPUKJIATHBIX POTPAMM
pacueTHOro aHau3a
HaIPsDKEHHO
ne(hOpMHUPOBAHHOTO
COCTOSIHHS JIeTaJIey U
Y3JI0B TPaHCHIOPTHO-
TEXHOJOTHYECKIX
CPEJICTB U UX
TEXHOJIOTHYECKOTO
00opyoBaHuUsI.
HomyckaroTcst
3HAYHUTEIIbHBIC
OIMOKY, TTPOSBISAETCS

MPUKIIAJHBIX TPOTPaMM
pacyeTHOTo aHaIu3a
HaMPSHKEHHO
Je(hOPMUPOBAHHOTO
COCTOSIHUA JIeTaJlel U
Y3JI0OB TPaHCIIOPTHO-
TEXHOJOTUYCCKUX
CpPE/ICTB U UX
TEXHOJOTHYECKOTO
00opyoBaHuUsI.
YMeHHUs1 OCBOCHBI, HO
JIOITYCKafOTCS
HE3HAYUTEIIbHBIC

IUTS pa3pabOTKH
IMPUKIIAAHBIX
porpamMmm
pacueTHOro
aHanmm3a
HaTPSHKEHHO
nehopMupoBaH
HOT'O COCTOSTHHS
Jieraneit u
y3II0B
TPaHCIOPTHO-
TEXHOJIOI'NMYECK
UX CPE/ICTB U

HEJIOCTATOYHOCTh OIMOKY, HETOYHOCTH, ux
BJIA/ICHUS HaBBIKAMH IO | 3aTPyIHEHUS MPU TEXHOJIOTHYECK
pALy moKaszaTenei, IepeHoce yMEHUH Ha oro
OOyuaromuiics HOBBIE, HECTAHIAPTHHIE 000pyIOBaHUS.
WCIIBITBIBAET CUTYALIUH. CBo0Oo1HO
3HAUYUTEIIbHbIE onepupyer
3aTpyJHEHUS MIPH IPUOOPETEHHBI
MIPUMEHEHUU HABBIKOB MU YMEHUSIMU,
B HOBBIX CUTYaIUAX. MPUMEHSET UX B
CUTYaIHsIX
MOBBIIICHHON
CIIO)KHOCTH.
BJIA/I€Th: OO6yuatomuiics He Biaaeer | OOydJarommiicst HE B OO0yuaromuiics OO0yuaromuiics
HaBbIKaMH WIA B HENOCTAaTOYHOMI MOJIHOM Mepe BIlajieeT YJaCTUYHO BJIaJlECT B IIOJTHOM
HPUMCHCHUA CTETICHH BJIaJIceT HABBIKAMH | HaBBIKAMH IIPUMEHEHHUS | HaBBIKAMH IIPUMEHEHUSI | oObeMe BiaJeeT




CHCTEMBI
MPOTPaMMHUPOBaH
Ut TS
pa3paboTku
MPUKIIATHBIX
MPOTpaMM JIIst
pacuera
HaTPSHKCHHO
nehOPMHUPOBAHHO
T'O COCTOSIHHS
JIeTajey U y3/10B
TPaHCHOPTHO-
TEXHOJIOTHYECKUX
CPEICTB U UX
TEXHOJIOTHYECKOT
0 000pyIOBaHUsl.

MPUMEHEHUS CUCTEMBI
POTPaMMHUPOBAHHUS JIJISI
pa3pabOTKN MPUKIATHBIX
nporpamMM JUis pacyera
HaNpsHKEHHO
Je(hOpMUPOBAHHOTO
COCTOSIHMSI IeTaleil U y3J10B
TPaHCHOPTHO-
TEXHOJIOTHYECKUX CPEIICTB
U UX TEXHOJIOTHYECKOTO
o0opyoBaHUS .

CHCTEMBI
MIPOrPaMMHUPOBAHUS
JUTSL pa3paboTKu
MPUKJIATHBIX MPOTPAMM
IUTS pacdeTa
HaTpsHKEHHO
nehopMHPOBAHHOTO
COCTOSIHUS JIeTaNeu u
Y3JI0B TPaHCIIOPTHO-
TEXHOJIOTHIECKUX
CPEACTB U UX
TEXHOJIOTHYECKOTO
o0opymoBaHUs
Jomyckarorcst
3HAYUTEIbHBIC
OIINOKH, IPOSIBIISIETCS
HEJI0CTaTOYHOCTh
BIIQ/ICHUS] HABBIKAMH 1O
pAny nokasareneu,
OO6y4aromuiics
HUCIIBITBIBACT
3HA4YUTCIIbHBIC
3aTpyJHEHHS MIPH
MNPUMCHCHHNU HAaBLIKOB
B HOBBIX CUTYaIlUsX.

CUCTEMBI
MIPOTPaMMHUPOBAHUS IS
pa3paboTku
MIPUKJIATHBIX MPOTPAMM
JUTS pacdeTa
HaIPSHKCHHO
nehopMHPOBAHHOTO
COCTOSIHMS IeTaNeu u
y3JI0B TPaHCIOPTHO-
TEXHOJIOTHIECKUX
CPEJICTB U UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS .
HaBbIku 0cBOEHBI, HO
JIOITYCKAIOTCS
HE3HAUYUTCIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyTHEHHS MIPH
IIEpeHOCe YMEHUH Ha
HOBBIC, HECTAHIAPTHHIE
CHUTYaIUH.

HABBIKAMU
NPUMEHEHUS
CHUCTEMBI
IPOTPAMMHUPOB
aHus JIs
pa3zpaboTku
MIPHUKIIATHBIX
MPOTpaMM JIJIs
pacuera
HaTPSHKEHHO
nehopMupoBaH
HOTO COCTOSTHHS
Jietaneu u
y3II0B
TPaHCIOPTHO-
TEXHOJIOTUYECK
UX CPEACTB U
ux
TEXHOJIOTUYECK
oro
000pyIOBaHUS .
CB0001HO
MIPUMEHSIET
IMOJTY4YCHHBIC
HABBIKH B
CUTyalusax
TOBBIIIIEHHOMN
CJIOKHOCTH.

IICK-1.5 Cnioco0HOCTh HCIOJIB30BATH NMPUKJIAJHbIE IPOrPaMMBbI pacyeTa y3/10B, arperaToB U CHCTEeM
aBTOMOOMJIEH U TPAKTOPOB.

Kpurepun ouennBanus

IToxa3artesn
2 3 4 5

3HATH: OO0yyaromuics OO0yuarormuiics OO0yuarormuiics OO0yuaromuiics
BO3MOXHOCTH JIEMOHCTPUPYET IOJTHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
YHHUBCPCAJIbHBIX OTCYTCTBUE WJIH HEMOJIHbIE 3HAHUA YaCTUYHbIE 3HAHUS B MIOJTHBIE 3HAHUS
CUCTEM HEJ0CTaTOYHOE BO3MOXKHOCTEH o0jacT BO3MOXKHOCTEH | B o0nacTu
MPOrpaMMHUPOBAH | cOOTBETCTBUE 3HAHUM YHUBEPCAJIbHBIX YHHUBEPCAJIBHBIX CUCTEM | BO3MOXKHOCTEH
usl TIpU PELICHUN | BO3MOXKHOCTEH cucTeM MIPOrpaMMUPOBAHMS YHUBEPCAJIBHBIX
3a/la4 MCXaHUKH YHHUBEPCAILHBIX CUCTEM porpaMMHUPOBAHUS MpH pEUICHUY 3a1a4 CHCTEM
KOHCTPYKIIHii MMPOrPaMMUPOBAHUs TIPH MIpY PELIEHUH 3a/1a4 MEXaHUKH KOHCTPYKIUH | OporpaMMHUPOB
aBTOMOOMIIEH 1 pEUIEHNH 3a/1a4 MEXaAHUKU MEXaHUKHA aBTOMOOWJIEN U aHUs TIpH
TpaxKTOpOB. KOHCTPYKIUI KOHCTPYKIUH TPaKTOpPOB, HO pelIeHuu 3a1a4

aBTOMOOMIIEH M TPAKTOPOB.

aBTOMOOWMJIEH U
TPaKTOPOB.

JIOITYCKAIOTCS
HE3HAUYUTEIbHbIE

MEXaHHUKH
KOHCTPYKLUH
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HomyckatoTcst

OIIMOKH, HETOYHOCTH,

aBTOMOOWIIEH U

3HAYHUTEIILHBIC 3aTpyAHEHHS TIPH TPaKTOPOB,
OLIMOKH, TPOSIBIISICTCS. | aHATUTHYECKUX CBOOOHO
HEI0CTaTOYHOCTh oTepanusXx. orepupyeT
3HAHUH, TI0 PATY npuoOpe-
nokKas3arTeJiei, TEHHBIMH
oOyJarommiics 3HAHUSMH.
WCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyIHEHHS TIPU
OTICPUPOBAHUI
3HAHUSIMU TIPU UX
MepeHoce Ha HOBbIC
CHTYAIHH.
YMeTh: OO0yyJaroImuiics He yMeeT OOyuaromuiics OOyuaromuiics OO0yuaromurics
HPpUMEHATD WIH B HEAOCTATOYHOMN JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
COBPCMCHHBIC CTEIEHH yMEeT: HEIOJHOE 4aCTUYHOE HOJIHOE
CHCTCMbI NPUMEHSTh COBPEMEHHBIC COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IpOrpaMMHUpPOBaH . .
- CHUCTEMBI CIICAYIOIINX YMEHUI: CIICAYIOIINX YMEHUI: CIICYIOIINX
paspaboTKu pOrpaMMHUPOBaHHUS JUIS YMEHHI:
HPUKIATHBIX pa3pabOTKH MPUKIIATHBIX MPUMEHSTh PUMEHSTH
nporpamMmm NpOrpaMM aHaIH3a COBPEMEHHBIC CUCTEMbI | COBPEMEHHBIC CUCTEMbI | MPHUMEHSTh
aHaimsa HapsKEHHO MIPOrpaMMHUPOBaHUS IPOrpaMMHUPOBAHU IsI | COBpEMEHHbIE
HAIPSKCHHO 1e(hOpMUPOBAHHOTO 1S pa3paboTKu pa3paboTku CHCTEMBI
fg%gg f;ifﬂaHHo COCTOSIHUS ICTANICH U Y3JIOB | MPUKJIAJAHBIX IPOrpaMM | IPUKIIAJHBIX IPOrPaMM | IPOTPaMMHUPOB
feTaeii 1 y3108 aBTOMOOMJICH U TPAKTOPOB. | aHaJIM3a HANPSHKEHHO aHaJM3a HAIPSDKCHHO aHUs IS
ABTOMOGIIEH 1 neGOpPMHUPOBAHHOTO e OpMHUPOBAHHOTO pa3paboTKu
TPaKTOPOB. COCTOSIHUSI JIeTaleH u COCTOSIHUS JIeTalIei U HPUKJIATHBIX
y3JI0B aBTOMOOWJICH | y3JIOB aBTOMOOMIIEH U nporpaMm
TPaKTOPOB. TPaKTOPOB. aHammsa
Honyckarorcs YMeHHsI OCBOEHBI, HO HaIpsHKEHHO
3HAYHUTENIbHBIC JIOTTYCKAIOTCS neGpopMUpOBaH
OLIMOKH, TIPOSIBIISICTCS. | HE3HAUUTEIIbHBIC HOT'O COCTOSIHUS
HEJI0CTATOYHOCTh OMKMOKH, HETOYHOCTH, JeTaiel u
BJIaJICHUS HABBIKAMH IO | 3aTPyAHEHHS TPH y3JI0B
psAny nokasareneu, MepeHoce yMEHUI Ha aBTOMOOMIIEH U
OoOyuarommuiics HOBBIC, HECTAH/IAPTHBIE | TPAKTOPOB.
UCIHBITBIBAET CUTYaIIHH. CBo0OoaHO
3HAYUTEIIbHBIE orepupyeT
3aTpyJIHEHHS TIPH PUOOPETECHHBI
MPUMEHCHUH HABBIKOB MH YMCHUSIMH,
B HOBBIX CHTYAIIHsX. HPUMEHSIET UX B
CHUTYaIHsX
MOBBILIIEHHON
CJIO’KHOCTH.
BJIAIETD: OO0yyaromuiicst He BIaieeT OOyuaromuiics He B OO0yuaromuiics OO0yuaromuiics
WK B HEJIOCTATOYHOMN MOJTHOY Mepe BiajieeT YaCTUYHO BIIaJIeeT B TIOJIHOM
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HaBBEIKAMH
peanuzanuy B
BHUJIC
BBIYMCIUTEIIBHBIX
porpamMm B
OJIHOI U3
YHUBEPCAIbHBIX
cpen
MIPOTrpaMMUPOBaH
Usl TPUKIATHBIX
AITOPUTMOB U
METO/JIOB pacuera
Ha MPOYHOCTh
y3JI0B, arperaToB
U CUCTEM
aBTOMOOMJIEH 1
TPaKTOPOB.

CTCTICHH BJIa/ICCT HABBIKAMU
peanuzanyu B BUJIE
BBIYHCITUTEIHHBIX
MporpaMM B OJIHOH H3
YVHHUBEPCATBHBIX Cpell
MPOrPaMMUPOBAHUS
MPUKIATHBIX AITOPUTMOB U
METOJIOB pacueTa Ha
MIPOYHOCTb Y3JI0B,
arperaToB M CUCTEM
aBTOMOOWJIEH U TPAaKTOPOB.

HaBBIKAMH pean3alun
B BUJIE
BBIYUCITUTEIHHBIX
mporpaMM B OIHOU U3
YHHMBEPCAJIbHBIX CPEX
MPOTPaMMHUPOBAHUS
IIPUKIIAJHBIX
QITOPUTMOB U METOJIOB
pacueTa Ha MPOYHOCTh
Y3JI0B, arperaTtos U
CHCTEM aBTOMOOMIICH
U TPaKTOPOB.
HomyckaroTcst
3HAYUTENIbHBIC
OITMOKY, TTPOSBISAETCS
HEIOCTaTOYHOCTh
BJIaAC€HHA HaBbIKaMU 110
pAdy moKaszaTenei,
OOyuaromuiics
UCTBITHIBAET
3HA4YUTCIIbHBIC
3aTpyAHEHU [IpU
[IPUMEHEHUHU HABBIKOB
B HOBBIX CUTYyallUsiIX.

HaBBIKAMU peaJIN3alun
B BUJIE
BBIYHCIIHTEIbHBIX
MporpaMM B OJHOH M3
YHHUBEPCAIBHBIX CPel
MIPOrPaMMHUPOBAHUS
TIPUKJIIATHBIX
aJITOPUTMOB B METOJOB
pacyeTa Ha MPOYHOCTH
Y3JI0B, arperaToB 1
CHCTEM aBTOMOOHIICH M
TPaKTOPOB.

HaBwIki 0CBOCHBI, HO
JIOTTYCKArOTCs
HE3HAYNTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHU [IpU
MepeHoce YMEHUHU Ha
HOBBIC, HECTAHAAPTHBIC
CUTYaIUH.

00BbeMe BIaJCET
HaBBIKAMH
peanuzanuu B
BHJIE
BBIYHCIIUTEIIbH
BIX TIPOTPaMM B
OIHOM U3
YHHUBEPCAITbHBIX
cpen
MPOTPaMMHUPOB
aHus
TIPUKIIATHBIX
aJITOPUTMOB H
METOJIOB
pacuera Ha
MIPOYHOCTh
y37I0B,
arperaroB
CHCTEM
aBTOMOOHIIEH H
TPaKTOPOB.
CBoOoaHO
MIPUMEHSIET
HOHy‘-ICHHbIe
HABBIKH B
CI/ITyaHI/IHX
MOBBIIICHHOM
CIIO3KHOCTH.
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[[Txabl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAA U UX OTIMCAHHUE:!

DopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTOuHO-3a04HO-3a04Hasi arTecTanusd oOydarommxcss B QopMe 5K3aMeHa MPOBOJUTCS IO pe3yibTaTam
BBITIOJIHEHUS BCEX BUAOB YUEOHOU pabOThI, MPEyCMOTPEHHBIX YYEOHBIM IIJIAHOM MO0 JJAHHOW AUCIUIUIMHE (MOIYJIIIO0), IPU 3TOM
YUHUTBHIBAIOTCS PE3YJBTAThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTHM B TeueHHE cemecTpa. OLEeHKa CTEeNeHU JOCTHKEHUS
00yJarouMMuUCs MJIAHUPYEMbIX PE3yJbTaTOB OOYYEHUs IO AUCIUIUIMHE (MOJYJ0) MPOBOAMUTCS MpernojaBaTeieM, BEAyIUM
3aHATHUS MO0 JUCHUIUIMHE (MOJYIII0) METOJIOM SKCIEepTHOM oreHKU. [Io uToram mpoMeKyTOYHOM aTTecTaluu MO JUCHUILIMHE

(MOI[YJ'I}O) BBICTABJISICTCS OLICHKA «OTIIMYHO», «XOPOII0», KYAOBJICTBOPUTCIBHO» WJIN «KHCYJOBJICTBOPUTCIILHO) .,

K mnpomexyToyHOW arTecTaluy JOMYCKAIOTCA TOJIBKO CTYACHTHI, BBINOJHUBIIKAE BCE BHUABI Yy4e€OHOW paboTHhI,
PEeTyCMOTPEHHbIE padoueid mporpaMmoit o aucuuiuinHe « COBpeMeHHbIE CpeJICTBA MPOrpaMMHUPOBAaHUA B 3aJja4aX MEXaHUKU
TPAHCIOPTHBIX CPEACTB»: MPOILIA TPOMEKYTOUYHBIN KOHTPOJIb, BHITOIHIIN Ja00OpaTOpHbIE padOTHI.

IIIxana oneHuBaHuA

Onucanue

OT1iudHo

BeimonHensl  Bce  BUABI  y4eOHOM  paboTHI,
NpeayCMOTpEeHHbIE ~ y4eOHbIM  miaHoM.  CryaeHT
JIEMOHCTPUPYET  COOTBETCTBUE 3HAHWM, YMEHU,
HaBBIKOB TPUBEJACHHBIM B Ta0JUIAX I[OKa3aTeleH,
omnepupyeT MNPUOOPETECHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HABBIKAMH, TIPUMEHSET X B CUTYaIMsIX MOBBIIMICHHON
cinoxHocTH. [Ipu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAUUTETbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS
MPU aHATUTUYCCKUX OMNEpaIrusax, MepeHoce 3HAHUA U
YMEHUM Ha HOBBIC, HECTAaHAAPTHBIC CUTYAIINH.
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Xopomo

BelmtonHeHbI Bce BUJIbI YUEOHOU padoTHI,
IPELYCMOTPEHHBIE YUEOHBIM IUIAHOM.

OOyuaromuiics JEMOHCTPUPYET YACTUYHOE
COOTBETCTBHUE 3HAHWI, YMEHU, HABBIKOB I10 MPEAMETY.
HaBbIku 0CBOEHBI, HO JJOITYCKalOTCS HE3HAYUTEIIbHBIE
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS MPHU TIEPEHOCE
YMEHUI Ha HOBBIE, HECTAHAAPTHHIEC CUTYALIHH.

YIIOBJIGTBOPI/ITGHBHO

BrlmonHeHsbl Bce BUJIbI Y4EOHOM padoThI,
MPELYCMOTPEHHBIE YUEOHBIM TUIAHOM.

OOyyaromuiicsa 1eMOHCTPUPYET 3HAUUTEIIbHbBIE
OLLIMOKH, MTPOSIBIISIET HEOCTATOYHOCTh 3HAHUM,
YMEHUH U BJaJICHHS HABBIKAMU 110 HECKOJIBKUM TEMaM
npeaMera. OOyyarouuiicss UCTIBITHIBAET 3HAUUTENIbHBIC
3aTpyIHEHMS IPY IPUMEHEHUN YMEHUI U HABBIKOB B
HOBBIX CUTYaIUsX.

HeynosnerBopurensx
0

He Beimosinen onuH mian 0osiee BUIOB y4eOHOM paboThl,
MPETYCMOTPEHHBIX ~ y4eOHBIM  TuTaHoM.  CTyaeHT
JIEMOHCTPHUPYET HEIMOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEACHHBIM B  TaOJIMIIax
MoKasaTelield, JIOMyCKalTCS 3HAYHMTEIIbHBIC OIITHOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHUI, HABBIKOB 10
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pany [IOKa3aTeIIeH, CTYZIEHT VCIIBITBIBACT
3HAQUUTENbHBIE 3aTPYyIHEHUS IIPU  ONEPUPOBAHUU
3HAaHUSAMM U YMEHMSAMU IIPU UX IIEPEHOCE Ha HOBBIC
CUTYyalUU.

DoHbI OIIEHOYHBIX CPEICTB MPeACTABJIECHbI B IPWIOKEHNH 2 K padoyeil mporpamMmme.
7. YueOHO-MeTOAMYEeCKOe U MH(OPMAIITHOHHOE 00ecneYeHne JUCIUILIUHBI.

a) OCHOBHAs JHUTeparypa:

1. Ky3nemnos, A.C. Teopus Beruuciurenbubix nporeccoB / A.C. Kysuenos, P.1O. [{apes, A.H. Kuszsxko; MUHUCTEPCTBO
HAVYKU U BBICHIEI'O OBPASOBAHUS POCCUNCKON ®EJIEPALIAN, Cubupckuii denepallbHbIi YHUBEPCUTET. —
Kpacnosipck: Cubupckuii dbenepanbHbIit YHUBEPCUTET, 2015. — 184 C. URL:
http://biblioclub.ru/index.php?page=book&id=435696.

2. bepesun, b.1. Hawansnsiii kypc C u C++/ b.1. bepe3un, C.b. bepe3un. — Mocksa : lnanor-MU®U, 2012. — 280 c.
URL.: http://biblioclub.ru/index.php?page=book&id=448000

0) 10MOJIHUTEILHAS JIUTepaTypa:

1. I'py3una, 2.9. [IporpammupoBanue. C++/ 3.9. I'py3una, K.C. Banos, JI.B. bonnapesa ; MunucrepcTBo 00pa3zoBaHus U
Hayku P®, KemepoBckuil rocyaapcTBeHHbld yHuBepcuteT, Kadeapa BeluncnutTenbHOd MaTemaTuku. — KemepoBo :
KemepoBckuil rocygapcTBeHHbl yHUBEpPCUTET, 2015. — Y. 2. — 120 c.

URL.: http://biblioclub.ru/index.php?page=book&id=481536

2. Kopuyranosa, M.P. O6bexTHO-OpreHTHpOBaHHOE nporpammupoBanue Ha C++ / M.P. Kopuyranosa, K.C. lBanos, JI.B.
bounapera; MunuctepctBo oOpa3oBanusi u Hayku P®, KemepoBckuii rocygapcTBeHHBIM yHUBepcuteT, Kadempa
BBIYUCIUTEIBHON MaTeMaTuku. — KemepoBo: KemepoBckuii rocyaapcTBeHHbI yHUBEpcHUTET, 2015. — 196 c.

URL.: http://biblioclub.ru/index.php?page=book&id=481559
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B) IPOrpaMMHOe o0ecrieyeHre H HHTEPHET-pPecypcehbl:
[IporpammHuoe obecrieyeHue:
- YHUBEpCaJIbHasi CUCTEMA IPOrpaMMHUPOBAHUS Ha si3bIke CH++;
- o(hucHOE IPOrpaMMHOE 0OecTIeUeHHUE.
HNuTepHeT-pecypchl HE IPETyCMOTPEHBI.

8. MaTepI/IaJH)HO-TeXHl/I‘IeCKOG o0ecreueHue ANCIHUIIJINHBI.
OKOMHB}OTepHLIﬁ KJ1acc, OCH&HICHHBIﬁ KOMIIBIOTCpAaMHU C YCTAHOBJICHHBIM H606XOI[I/IMI)IM IMporpaMMHbIM O6CCH€‘1€HI/ICM;

e [IpoekTopbl, FKpaHbl JJIs1 AEMOHCTPALMU O0YYAIOIIMX MATEPUAJIOB, IPE3CHTALNM, Y4eOHbIX (PHUIBMOB.
9. Metoanyeckue peKOMeHAALNHU AJI5l CAMOCTOSITEIbHON PadoThl CTYI€HTOB

9.1 MeToanuyeckue yKa3aHus M0 BbINOJHEHUIO H 0OPMJICHHI0 PACYETHBIX padoT mo aucuuminHe «CoBpeMeHHbIe
CpeACTBA MPOrPAMMMPOBAHUSA B 32/1a4aX MEXaHUKHM TPAHCHOPTHBIX CPeICTB»

9.1.1 TpeGoranus K 0)OPMIIEHHIO PACUETHON PAOOTHI
1. Pacuernas pabota nokHa ObITh OpopMiIeHa B BHUJAE Ha JucTax popmara A4 co cleqylomUMU HOJISMU:

e Jlesoe - 25mm.
e Bepxuee - 15wmm.
e [IpaBoe - 15mm.

e Hinkuee 15 Mmm.

Pacuernast paboTa J0/DKHA MIMETh TUTYJBHBIA JIUCT. [IpuMep odopMIIEHHS TUTYIBHOTO JIUCTA TOKa3aH B IMPHUIOKCHHU.
3. Pacuernas pabora J0/DKHA COJCPHKATh CIICAYIONIUE pa3zeibl:

N

e (ConepxaHue.
e Bsgencuue.

e (cHOBHAsA YacThb.
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e 3aKJIIOYcHHUE.
e CHHCOK HMCIOJIb30BAHHOM JIUTEPaTypPHI.

o [Ipunoxxkenus (He SBIAIOTCA 005S3aTEIHHONW YAaCTHIO OTYETA).

Crtpanuipl oTdera JTOJDKHBI ObITh IMpOHYyMepoBaHbl. Hymeparusi HaumHaeTcs co BTOpPOW cTpaHuIlpl. Ha TUTynbHOM JHcCTe HOMEp CTpaHMIIE

HC MPOCTABIIACTCA.

B ocHOBHOI1 yacTH HaxoJsITCs BCe NMPOHYMEpOBaHHbIEC TJaBbl, maparpadsl u moamaparpadsl.

Hymepauus naparpadoB u noxamaparpadoB IPOU3BOAATCS CIEAYIOIUM 00pa3oM:

e [lepBas uudpa obo3HaUaeT HOMEP TJIABHI.
e Bropas nudpa - nopsakoBslii HOMep mnaparpada.

e Tperbs nudpa - MOPSAKOBBI HOMep moanaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 riaBbl 3:

e [II Onucanmue pacyeTHON CXeMbl
e 3.2 I'paHHYHBIE YCJIOBUSA

e 3.2.5 I'paHnuHbIE YCJIOBHS O NMepeMeleHusIM

Hymepanusi pucyHKOB NMPOW3BOAMTCS CIETYIOIUM 00pa3oM:
e [lepBas mmudpa oO6O3HAYAET HOMEpP TJIaABHI.

e Bropas nudpa - nopsaKoBbli HOMEP PHUCYHKA B IJIaBe.

Hanpumep, pucyHOK B riaBe 3, UMEIOIIMA MOPSAKOBbI HOMep 11:

e Puc. 3.11. JInagoroBoe OKHO BBOAA HCXOJHBIX JAHHBIX
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Touka B KOHIIE Ha3BaHHWs IJaBbI, maparpada, moamaparpada u pucyHka He cTaBuTCsA. Ha3BaHue riaBbl mUIIETCS 3arjaBHBIMU
noayXupHbIMU OykBamu. Ha3zBanus naparpadoB u nognaparpagoB MHUIITYTCS CTPOYHBIMHE MOTYKUPHBIMUA OYKBaMH, 32 UCKITIOUEHUEM MEPBOI

OykBbI, 3arnaBHoi. [lognmaparpadsl MOTYT OBITH BBIIEIEHBI KYPCHBOM.

6. Hywmepanus WCIONIB30BaHHON JIUTEPATYphl MPOU3BOAUTCS OO B al(paBUTHOM MOPSJIKE, IMOO MO MEpEe CCHUIOK Ha HEe B TEKCTE KYypPCOBOM
paboTHI.

[Tpumepsl opopMIICHHS JTUTEPATYPHI.
Kuurn:

7. bunepman B.JI. — Teopus mexanndeckux kosnedanuii. — M.: Boicui. mkoia, 1980. — 408 c.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypuanbr:

e bopucos 10.C., baarosemenckuii 0.H., Imurpuuenko C.C., [TankpatoB H.M. AHanu3 npuMEeHUMOCTH YpaBHEHUN U UCClIeJ0OBaHNUE (POPMBbI
KpHUBOH ycTanoctu // 3aBoackas nadboparopus. luarnoctuka Matepuanon, 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 TpeGoBanus K conepKaHUIO Pa3aeJaoB pacdeTHOI padoTbI
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1. B coaep:xanuu I0KHBI OBITH IpEICTAaBICHBI Ha3BaHHWsS BCEX TJaB, maparpadoB M moxamaparpagoB € YKa3aHHEM HOMEPOB HAYaIbHBIX
CTPaHHLL.

2. Bo BBE€ACHUH 00OCHOBBIBAETCS AKTYaJIbHOCTh WM CTABHUTCA LECJIb pa6OTBI, NEPCUHUCIIAOTCA PEIIACMbIC 3aJadl U OACTCA KpaTKO€ COACPKAHUC
BCEX TJIaB. I[JISI KYpCOBOI'0 MpOCKTA, COACPKAICTO KOHKPECTHLIC 3aa4u, JaCTCsA IMOCTAHOBKA 3aaa4.
TeOpeTI/I‘ICCKaﬂ pa60Ta MOKET HOCUTh OIHCATEILHBIN HIIH MCTOI[I/ILIGCKI/Iﬁ XapakKTep.

3. B ocHOBHO# YacTH 10APOOHO OMUCHIBAETCS MOCIEAOBATEIBHOCTh PELICHHS 3a4a4u.
Ilpumepnpwiit 1aH OCHOBHOM 4acCTH

e [locranoBka 3agaun. CeseHUst 00 00BEKTE UCCIIEAOBAHMS U 00JIaCTH MALIMHOCTPOEHUS.

e TeopeTnueckne OCHOBBI PELICHMS 3a/1a4H, UCIIOJIb3YEMBIE aJITOPUTMBI.

e OmnucaHue MporpaMMHOT0 0OecredeHus

e JlcxonHble TaHHBIE, ONIUCAHUE PACYETHOU CXEMBI.

e Xapaxrepuctuku Mmoaern MKD. KonnaecTBo 251eMEHTOB, Y3J10B, CTENIEHEW CBOOO/IBI.

e OrnucaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

o lludopmarus 00 ycroBHsIX 3aKpeNIeHNUs U Harpy>KEeHHsL.

e [locnenoBarenbHOCTh (POPMHUPOBAHUS MOJIENU cpeacTBaMH rporpammsl MK, 0cOGeHHOCTH IOATOTOBKU MOJIEIH.
e Uudpopmanus o npoiecce penieHus 3a1auu.

e (CBeneHUs 0 KOMITBIOTEPE, XapakTepucTrkax nporpaMmmbl MKD (Ha3zBaHue, Bepcusi, BO3SMOKHOCTH ), HEOOXOIUMBIX BBIYUCITUTEIIBHBIX
pecypcax, BpEMEHHU PELICHHUS.

® AHanu3 pe3ysbTaTOB pacyeTOB.
4. B 3ak/jl04eHMH JaeTcs KpaTKas OLIEHKa W OCHOBHBIE BBIBOJbI BBIMOJIHEHHOW pPadOTHI.

5. B npunokenune BoIHOCUTCS MH(GOPMALMOHHBIA MaTepHall, He TPEOYIOIUI eTaIbHOIO PAaCCMOTPEHHSI B OCHOBHOM YacTu (Hampumep, TaOJHIIbl,
rpad UKy, pUCYHKH, TUCTUHTH IPOTpaMM | T.I1.)
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9.1.3 TpeboBanus K BLIOJIHEHHIO PACYETHOH PadoTHI

1. Pacuernas paboTta nopkHa ObITh OpOpMIIEHA COTMTACHO TPeOOBAaHMSIM YKa3aHHBIM BBHIIIIE.

2. CopepxaHue pacdeTHON pabOTHI TOJDKHO COOTBETCTBOBAThH IEPEUUCICHHBIM BBIIIE TPSOOBAHMSIM.
3. Pacuernas pabota noypKHa OBITH CIaHA 332 JIBE HENENU 10 OKOHYAHHUS CEMECTpa.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI
«CoBpeMeHHBbIE CPeCTBA MPOrPAMMHMPOBAHUS B 321a49aX MEXaHUKH TPAHCIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJICHUIO MOATOTOBKH 10 HANpaBJeHUI0 NoAroToBku 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE
CpeacTBa» (YPOBEHb CNENMAJINTETA), CIENUATN3ALNNA: KABTOMOOUIN U TPAKTOPbDY, MPOPUJIb: KABTOMOOHJIN H

TPAKTOPbI»
C He Buabi yueOHoli padorsl, ®opm
Ael BKJII0YASl CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
p N i paboTy CTy1€eHTOB, CTY/IEeHTOB arrect
asaed M U TPYA0EMKOCTh B Yyacax anuu
n/n ;lc) ce?; K.II Pedepa
pa J | II/C | JIag | CPC | KCP | K.P. PI'P T Kp |2 3
Ilecroii cemecTp
1.1 | Tema 1. Beéeoenue 6 1-2 2 2
JlaGopaTtopHast pabota «3HAKOMCTBO
19 | ¢ uHTepdeiicoM yHUBEpPCAILHOTO 5 1.2 5 9
MPOrPaMMHOTO 00ECIICUYCHUST METOIA
KOHEYHBIX JIEMEHTOB )
Tema 2. bazoevie nonamus,
mepmunbsl u onpeoeenus,
13 | ocHosHble cunmaxcuueckue 6 3-4 2 9
' KOHCmPYKUUu, CmpyKmypbul
OAHHBIX A3bIKA NPOZPAMMUPOCAHUSA
C++.
1.4 | Jlabopamopuas paboma «mema 2% 6 3-4 2 2
15 Tema 3. Q030p uncmpymenmoe 6 5.6 2 5
cpeovl NPOZPAMMUPOBAHUSL.
1.6 | Jlabopamopnas paboma «tema 3» 6 5-6 2 2
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Tema 4. Cozoanue KonconbHvix

1.7 . 6 7-8 2 2
npuUodCeHUIl.

1.8 | Jlabopamopuas paboma «mema 4». 6 7-8 2 2

19 Tema 5. Co3z0anue npunoyxcenuil Ha 6 9-10 | 2 5
OCHOge O10Ka 0uanoza

1.10 | Jlabopamopuas paboma «mema 5». 6 9-10 2 2

111 Tema 6. Cozoanue npunoscenui ¢ 6 11-14 | 4 4
epaghuueckum unmepgheiicom

1.12 | JlabopaTtopHas pabora «rema 6. 6 11-14 4 4
Tema 7. [Ipumenenue o6uoduomexu

1.13 | OpenGL npu cozoanuu 6 15-16 | 2 2
2paguueckux nPUI0IHCceHUl

114 Jlabopamopnas paboma «mema 7». 6 15-16 5 5
Tema 8. Opzanuzayusn

1.15 | napannenvnozo evinonnenusn 6 17-18 | 2 2
an2opummos

1.16 | Jlabopamopuas paboma «mema 8. 6 17-18 2 2

Dopma ammecmayuu

Bcero gacoB o qucnuiinie 18 18 36
B IIIECTOM CEMECTpe
Bcero yacoB 1o aucuunIMHe BO 18 18 36

BCEX ceMecTpax
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Tpunoocenue 2 k
paboueii npozpamme
MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHNS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/IDKETHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIEI' O OBPASOBAHUS
«MOCKOBCKUM HOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

HanpasJ/ieHue MOATOTOBKHU:
23.05.01. HazemMHBbIe TPAHCIIOPTHO-TEXHOJOTHYECKHUE CPeICTBA
(YpoBeHBb crienHAJIUTETA)
Cnenuanusanus Ne 1 «KABTOMOOUJIM U TPAKTOPbD)
IIpopnib: ABTOMOOWIN ¥ TPAKTOPLI
@Dopma obyuenus: OuHo-3a04Has

Kagpeopa: /lunamuxa, npounocms mawiun u conpomueienue Mamepuanos

®@OH/I OUEHOYHBIX CPE/ICTB

O JNCIIUITJIMHE
«CoBpeMeHHbIE CPeICTBA IPOrPAMMHUPOBAHNA B 321a4aX MeXaHUKHU
TPAHCHOPTHBIX CPEACTB)»

Cocras: 1. IlacnopT ¢oH/Ia OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPeICTB:

CocTaBUTED:

Pycanos O.A.

Mockea, 2020200
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[TIOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[AH

Tabnuua 1

«COBpEMeHHbIe CpeacTea nMporpaMmMHupoBaHus B 3a/la4aX MEXAaHUKHU TPAHCIIOPTHBIX CPEACTB»

dI'OC BO 3

B miporiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMUPYET U IEMOHCTPUPYET CIEAYIONIUE

o01menpogeccuoHaJIbHbIE M PO(ecCHOHAIbHbIE KOMIIETEHIMH !

KOMIIETEHIINN

Hepeqeﬂb KOMIIOHCHTOB

WUH-  |[®OPMYJIMPOB-
NEKC [KA

TexHoJI0rusa
¢dopmupoBan
s
KOMIIeTeHIIN I

dopma
OLICHOYHO
ro
CpeacTBa

CTeneHu ypoBHeil 0CBOEHUSI
KOMIIeTeHIIN I
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I1K-6

Cnoco0HOCTH
MCIIOJIb30BaTh
MpUKIaTHBIE
nporpaMMbl  pacyera
y3II0B,  arperaTtoB
CHCTEM  TPaHCIIOPTHO-
TEXHOJOTHUECKUX
CpescTB u u3
TEXHOJIOTHYECKOTO
o0opymoBaHUS.

BHATD:
OCHOBHBIC MPUHIIMIIBI AITOPHUTMU3ALUH JUTS
pa3pabOTKH U UCTIOJIb30BAHHMSI TIPHKJIIATHBIX
MporpamMM pacyeTa HampsHKCHHO
ne(OpMHUPOBAHHOTO COCTOSIHHSI KOHCTPYKIHI
TPAHCIIOPTHO-TEXHOJIOTUUECKUX CPEICTB M UX
TEXHOJOTMYECKOTr0 000pYI0BAHHUSI.

YMeTh:

MCIIOIE30BaTh COBPEMEHHOE MPOrpaMMHOE
oOecnieyeHue s pa3pabOTKH MPUKIIAIHBIX
MpOrpaMM PacyeTHOTO aHaJIM3a HAMPSHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEICTB M UX
TEXHOJOTMYECKOTr0 000pYI0BaAHHSI.

BJIa1eTh:

HAaBBIKAMH TIPUMEHEHHSI CUCTEMBI
POTPaMMHUPOBAHHUS TS pa3pabOTKH MPUKIIaTHBIX
MpOrpamMM JUIsl pacueTa HapsHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPaHCIOPTHO-TEXHOJIOTMYCCKUX CPCACTB U UX
TEXHOJIOTHYECKOTO 000py10BaHUS

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaToOpHbI
e paboThI

YO,

ba30Bblil ypOBeHb:

- CITOCOOCH npedcmasisimes omoenvhbvie
KOHCMPYKMUBHbIE dJIEMEHMbl MAUWUH (8
UACTHOCIMU - PaM, K)30808, OemdaJiell
Osucameretl) 6 8ude pacuemHuvlx Mooenell
0J151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX /IeMEHMO8.

Bocnpon3BoACTBO MOJIy4YE€HHBIX
3HAHUW B XOJI€ TEKYILETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH camocmosimenbHo

npeocmasisimes omoenpHble
KOHCMPYKMUBHbIE dNIeMEHMbl MAUiuH (8
uacmHoOCmU - pam, Ky30808, demaell
Ogueamerneti) 8 gude pacuemuvix mooenell

07151 NPUKAAOHBIX NPOSPAMM MEMO0a
KOHEUHbBIX DJIeMEHMO08;

- CIIOCOOCH CAMOCMOAMENbHO UCHONb308AMb
cospemennoe npoepammnoe obecneuenue Ons
aHanu3a  Hanpsa©CeHHo  0epopMUpPO8aAnHO2O
cOCMOsiHUA U NpOYHOCMU Oemanei U Y3108
Mawun.

[MPAKTUYECKOE NPUMEHEHUE IOJYYEHHBIX
3HAHWI B TMPOLECCE TMOArOTOBKH K
CEMHHapaM, K BBICTYIUIEHHUIO C JIOKIaJ0M

25




ICK-1.5

Crioco0HOCTH
MCITIOJIB30BAaTh
MPUKIIAAHBIC
[IPOTrPaMMBbl pacdeTa
y3J'IOB, arperaTroB )51

CHCTEM aBTOMOOWIIEN U
TPAKTOPOB.

3HATH:
BO3MOXXHOCTH YHUBEPCAIBHBIX CHCTEM
MPOrPaMMHUPOBAHUS TIPH PEIICHUU 3a]1a4
MEXaHHUKH KOHCTPYKIIUH aBTOMOOWIIEH U
TPaKTOPOB.

YMeTb:

MPUMEHSATH COBPEMEHHBIE CUCTEMBI
MPOrpaMMHUPOBAHUS ISl pa3pabOTKH MPUKITATHBIX
MpOTpaMM aHaIH3a HAMPSHKEHHO
InehOpMUPOBAHHOTO COCTOSIHUS JCTAJICH U y3JI0B
ABTOMOOMJICH U TPAKTOPOB.

BJIA/IETh:

HABBIKAMH pealTU3alliy B BUC BHIYHCIUTEIBHBIX
[IpOorpaMM B OJITHOM U3 YHUBEPCAIbHBIX CPEJL
MPOTPAMMHUPOBAHUS MPHKIIAJIHBIX aJTOPUTMOB U
METOJIOB pacueTa Ha MPOYHOCTh Y3JIOB, arperaTos U
CUCTEM aBTOMOOWJICH U TPAKTOPOB

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaToOpHbI
e paboThI

YO,

ba30Bblil ypOBeHb:

- CITOCOOCH npedcmasisimes omoenvhbvie
KOHCMPYKMUBHbIE dJIEMEHMbl MAUWUH (8
UACTHOCIMU - PaM, K)30808, OemdaJiell
Osucameretl) 6 8ude pacuemHuvlx Mooenell
0J151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX /IeMEHMO8.

Bocnpon3BoACTBO MOJIy4YE€HHBIX
3HAHUW B XOJI€ TEKYILETO KOHTPOJIA.
IloBBIlICHHBIN YPOBEHD:

- CIIOCOOCH camocmosimenbHo

npeocmasisimes omoenpHble
KOHCMPYKMUBHbIE dNIeMEHMbl MAUiuH (8
uacmHoOCmU - pam, Ky30808, demaell
Ogueamerneti) 8 gude pacuemuvix mooenell

07151 NPUKAAOHBIX NPOSPAMM MEMO0a
KOHEUHbBIX DJIeMEHMO08;

- CIIOCOOCH CAMOCMOAMENbHO UCHONb308AMb
cospemennoe npoepammnoe obecneuenue Ons
aHanu3a  Hanpsa©CeHHo  0epopMUpPO8aAnHO2O
cOCMOsiHUA U NpOYHOCMU Oemanei U Y3108
Mawun.

[MPAKTUYECKOE NPUMEHEHUE IOJYYEHHBIX
3HAHWI B TMPOLECCE TMOArOTOBKH K
CEMHHapaM, K BBICTYIUIEHHUIO C JIOKIaJ0M
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Hepeueub OUEHOYHbIX cpe@cms no 0ucuunﬂune
«Coepemetmble cpedcmea npozpammupoearnus 6 3a0auax MexaHuKu MpPAHCROPMHBIX

Ilpunosicenue 3
K paboueil npozpamme

cpeocmeyn
HaumenoBanue [IpencraBnenue
Ne OLIEHOUHOTO Kparkas xapakTepucTuka OLLeHOYHOT O OLIEHOYHOTO CPE/ICTBA B
oC cpencTsa CpeacTBa ®OC
CpelncTBO KOHTpPOJII, OPraHW30BaHHOE Kak
crenuanbHas ~ Oecelma  MEJaroruveckoro
YCTHBIN ONIPOC  paGoTHUKA C OOYYalONIMMCA HA  TEMBL Bompocsl no
1 cobeceOBaHUE, [CBA3AHHBIE C HW3y4aeMOW AMCIUILIMHOW, H TeMaMm/pazjesam
(YO) [pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI JUCILATIIINHBI
00y4aroIerocs: o ONpPEEICHHOMY pa3Jeiy,
Teme, npobiaeme U T.11.
CpeAcTBO  MPOBEIEHUS  IPOMEKYTOUHOM
3auer ATTECTalldu 110 Pe3y.IbTaTaM  BbIIONHEHHA TIpHMepE! 3a4eTHBIX
2 BCEX BHUAOB Yy4eOHOW pabOThl B TEUEHUH
3) OouieToB

CCMCCTpPa C IIpOCTaBJIICHUCM OLCHKHA
«3a4YTCHO» UJIN «HEC 3a4YTCHO»
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{iuHaMuKka, IPOYHOCTb MALINH U
CONPOTHUBJICHUE MATEPHATIOBY

Huciumiraa — CoBpeMeHHbIe CPeICTBAa MPOrPaMMHUPOBAHMA B 3a1a4ax
MEXaHMKHM TPAHCIOPTHBIX CPeICTB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBens cnienmanuteta) Cnenuanuzanus Ne 1 « ABTOMOOWIIA U TPAKTOPBD»,
npoduis: "ABTOMOOWIHN U TPAKTOPHI"

BonpochI 1151 KOHTPOJIsl 3HAHUH (YCTHOT0 OMPOCa) U NMPOBeIeHNUs IK3aMeHa

1. AkTyanbHbl€ 3aJ]Ja4d MEXAHUKU TPAHCIOPTHBIX CPEACTB, BOZHUKAKOLIUX
IIPU CO3JaHUH HOBBIX KOHCTPYKIIMI MAIIVH.

2. BO3MOXHOCTH COBpPEMEHHBIX CPEJICTB pa3pabOTKU MPUKJIIAJHBIX IPOTpamMm
JUTSL pEIEHUs 3a/1a4 MEXAHUKU KOHCTPYKIUI TPAHCIIOPTHBIX CPEJICTB

3. BO3MOXHOCTH COBPEMEHHBIX CPEACTB Pa3padOTKH MPUKIIAAHBIX IPOTpaMM
JUTS pELIeHMS 3a1a4 aHAIM3a HaPsXKEHHO-1e(pOPMUPOBAHHOTO COCTOSIHUSA AeTalIen
Y y3JI0B aBTOMOOMJIEN U TPAKTOPOB

4. BO3MOKHOCTH COBPEMEHHBIX CPEJICTB pa3padOTKU MPUKIIATHBIX IPOrpPaMM
JUIsL pelieHusl 3aJad  aHajlii3a TEPMUYECKOrO0 COCTOSHHMM JieTaneil W y3JoB
aBTOMOOUJIEH U TPaKTOPOB.

5. TengeHMH pa3BUTHS MPOrPAMMHOIO OOECTIEUEHUS Ul PELICHUs 3a1a4
MEXaHUKH TPAHCIOPTHBIX CPECTB.

6. D PexTuBHBIE U TPONU3BOAUTEIBHBIE YUCIECHHBIX AITOPUTMOB

7. AndaBuTHO-1IM(POBBIE CUMBOJIBI SI3bIKA MTpOorpaMmMupoBanust C++

8. KitroueBble cnoBa si3bika nporpamMmmupoBanus C++

9. Unentuduxatops! sa3bpika nporpammupoBanus C++

10. 3naku onepanmii s;3p1ka mporpaMMupoBanus C++.

11. IIpocThie TUIIBI JAaHHBIX

12. Yka3zarenu, MacCUBBI, CTPYKTYPHI.

13. Onncanue JaHHBIX B IPOTrpaMMe.

14. Jlornueckue BbIpaKEHUs.

15. Jlornueckue onepanuu.

16. ApudpmeTnyeckue BoIpaxkeHHs. ApudMeTHUECKUE Olepaluu.

17. TlpuopuTeT BBHIIIOIHEHUS OINEpPalUid MpH BBIUYUCICHUM 3HAYCHUS
BBIPAXKEHUS.

18. IIpeoOpa3oBaHKe THIOB JaHHBIX.

19. ba3zoBble onepaTopsl sA3bIKa porpaMmupoBanus C++.

20. Onepatopsl NprCBaWBaHUs, IUKJA, YCIOBHbIE, IEPEX0/1a, COCTABHBIE.

21. Ileperpy3ka onepaTopos.

22. Ucnonb3oBaHue PyHKIIHMA.

23. ®opmabHbIE TApaMETPHI.

24. OOMeH JaHHBIMH 110 3HAYEHHUIO U 10 CCBHLIKE.

25. Bo3Bpaiaemslii mapameTp.
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26. CnoxxHble TAIIBI JaHHBIX. Kiiacchl.

27. Ctpyktypa kiacca. [Tonsitust oObekTa kinacca.

28. IlyonuyHbie U 3alUIIEHHBIC SJIEMEHTHI KJ1acca.

29. ba3zoBble 1 MPOU3BOIHBIE KIIACCHI.

30. Hacnenosanue. [leperpysxaembie pyHKIIHH.

31. Uurepdeiic cpeast nporpammupoBanus MS Visual Studio.

32. Tlamenmu «OO0o3peBarenb pemieHui», «llpencraBieHue KiaccoBy,
«Pecypcu.

33. CriocoObI co3/1aHus U HACTPOUKHU MPOEKTA.

34. Coznmanue pecypcoB (IMaJOroBbIX MaHEJEH, MmaHeled WHCTPYMEHTOB,
MEHI0, aKCeJIEpaTOpPOB U JIp.) HAa OCHOBE IIa0JIOHOB.

35. HcnonwszoBanue «Mactepa KiaccoB» MJisi CO3JaHUS TEPEMEHHBIX,
GbyHKUMIA, Ki1accoB. B0O3MOXHOCTH BBIMOIHEHUS OTJIAKU TPOCKTA.

36. CTpyKTypa KOHCOJIbHOW MPOTPAMMBI.

37. IupexTuBsl npenpouneccopa.

38. ['mobanpHOE U JOKaJbHOE MpecTaBieHue JaHHbIX. O0IacTh BUIUMOCTH
MEPEMEHHBIX.

39. CTtatndeckoe U TMHAMUYECKOE PAa3MENICHUE TaHHBIX.

40. Onepaiuu BBOJ1a/BbIBOIA HA KOHCOJIb YIIPaBJICHUs, B (paii.

41. Ucnonbs3oBanne UHTEP(EUCHBIX 3JIEMEHTOB YIIPABJICHUS TUIIA: KHOIIKA,
OKHO pEJaKTUPOBAHUS, IEPEKITIOYATENb, CIIUCKH, OETYHOK H JIp.

42. Co3ganue 00pabOTYMKOB COOBITMM 3aJCHCTBOBaHUS JJIEMEHTOB
yIpaBIICHHUS.

43. 0O630p cpenctB Oubmuoreku MFC (MS VC++) s co3manus
MpWIOKEHUH Tpaduueckum nHTEpPeiicom.

44. Hactpoiika Buga rpaduyecKoro mpuioKeHusI.

45. CtpyKTypa IpUI0KEHUS «JTIOKYMEHT-TIPEICTABICHUE.

46. Pabora ¢ rpaduyecKUMU WHCTPYMEHTAMHM PUCOBAHUS OKHA: OOBEKTHI
KJIACCOB KHCTb, I1€PO, OMTOBBIN MacCHUB, IPU(T, PETUOH.

47. Co3naHue 3IEMEHTOB YIIPABJIEHUS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE MEHIO, TAHEJIb UHCTPYMEHTOB.

48. Hcnonb3oBaHWE TOPSYUX KIIABUII (AKCEJIEpaTOpPOB) ISl YHPABICHUS
nporpammoil. 3aganue nojacka3ok. Pabora co cTaTyCHOM CTPOKOM.

49. Co3ganue J0YEpHUX OKOH U OJIOKOB Juajiora (MoJajabHbIH/HEMOIaIbHBIN
0JIOKHM Auanora, 0JIOK Irajiora co BKJIaJIKaMu).

50. OOmue 60KK AMamora: OTKPBITH (halil JIJIst YTEHUS, OTKPBITh hali s
3amucH, BBIOOp 11BETA, BEIOOP MIpU(dTa TEKCTa, eUaTh JOKYMEHTA U JIp.

51. 3anyck npunoxxeHui u3 nporpammel. Co3/1aHle TOTOKOB.

52. O030p cpeACTB MapaIeIbHOTO MTPOTPAMMUPOBAHKS HA OCHOBE CPE/ICTB
MP1 OpenMP.

53. TunoBeie cXeMbl U MOJICTN OpraHU3aIuU MapaJlJIeIbHBIX BHIYUCICHUN B
MHOTOITPOLIECCOPHOI/MHOTOITOTOKOBOW CHUCTEME.
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[Tpumep 3K3aMeHaIIMOHHOTO OuieTa

MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHN S POCCUICKOI ®EJEPALINI
GOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI/\I"IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTEpUaIOB)
Jucuunnuna — CoBpeMeHHbIE CPeCTBa MPOrPaMMHUPOBAHUS B 3a7jauaX MEXaHUKU
TPaHCIIOPTHBIX CPENICTB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpecTBA (YPOBEHb
cnenuanureTa) Cnenmanmzamus Ne 1 « ABTOMOOMIIN M TPAKTOPBI», MPO(HiIh: «ABTOMOOHIIN U
TPaKTOPBI»
Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BAJIET Ne 23
1. Cratnyeckoe U AMHAMUYECKOE pa3MElICHUE TaHHBIX.
2. Oneparopbl NpUCBaWBaHUS, ITUKJIA, YCIIOBHBIE, IEPEX0/1a, COCTABHBIE.

3. 3anaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2020 r., I[TpoTrokon Ne

3aB. kadeapoi /A.A. CkBOpIIOB/
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