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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Henbto n3yuyenus: qucuuiinabl « COBpeMEHHBIE CPEJCTBA MPOrPAMMUPOBAHMS B
3a/layaXx MEXaHUKHU TPAHCIIOPTHBIX CPEICTBY SIBISETC:

—  (¢dopmupoBaHue 3HaHUH 00  OOBEKTHO-OPUEHTHUPOBAHHBIX  SI3BIKAX
MPOrpaMMHUPOBAaHMSI, COBPEMEHHBIX Cpelax pa3pa0OTKH BBIYUCIHMTENbHBIX MPOrpamMM
JUISL  BBIIIOJIHEHMSI  BBICOKOIPOM3BOJUTENBHBIX pPAaCUETOB, BHU3YaJbHBIX METOJAX
MPOrpaMMHUPOBAHMS TPUIOKEHUN C TpaduyeckuMm HHTEpdeiicoM Moj COBpPEMEHHbIE
OMEpalMOHHBIE CHUCTEMbI, CcrHocobax pa3pabOTKU MNPUKIATHOTO MPOTPAMMHOIO
oOecrieyeHusi 11 MOJEIMPOBAHUS M HWH)XXEHEPHOTO HCCIEAOBAHUS MEXaHUKHU
TPAHCIOPTHBIX CPEJICTB, aHAIN3a HANPSHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS JeTallel
U Y3JI0B aBTOMOOMIIEN U TPAKTOPOB;

- IOATOTOBKA CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAIM(PUKALUOHHOM
XapaKTepucTukon crenuanucra no HamnpasieHuo 23.05.01 «HazemHubie TpaHCOpTHO-
TEXHOJIOTUYECKUE CPEJICTBAa» (YPOBEHb CIICIMANIUTETA), CTICIHATU3AIM: « ABTOMOOUIN
U TPAKTOPBD», Tpoduiib: «KOMIbIOTEPHBIN HHXUHUPUHT B aBTOMOOHIIECTPOCHUIY.

1.2 3agaun qUCHUILIAHBI

3agavamu nuCcHUTUTHHEI «COBpEMEHHBIE CPEICTBA MPOTPAMMHPOBAHHMS B 3a/1a4ax
MEXaHUKH TPAHCIIOPTHBIX CPEICTBY SIBIISTFOTCSI:

- O3HAaKOMJIGHHE  CTYJIGHTOB C  BO3MOXHOCTSIMH,  CHHTaKCHYECKUMHU
KOHCTPYKIIMSIMH, CTPYKTypaMu JaHHBIX, HabopamMH METOA0B H OHOIHMOTEKaMH
nporeayp 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOTPAMMHUPOBAaHUS TPH pa3pabOTKe
NPUKIAIHBIX MPOTPaMM HCCIICJIOBAaHHUS TUHAMHKH W TPOYHOCTH Y3JIOB M arperatoB
MOOWJIBHBIX MAIIIHH.

- 3HAaKOMCTBO CTYJIEHTOB C OJHOW W3 COBPEMEHHBIX Cpel pa3padoTKu
BBIYUCIIATEITHHBIX IPOTPAMM.

— u3ydeHue S()QPEKTHUBHBIX BHU3YaJbHBIX METOJOB pPa3paOOTKU NPHIOKESHUH H
peaM3anuy  BBICOKOTIPOM3BOJUTEIBHBIX UYWCJICHHBIX alTOPUTMOB JUIS  aHalu3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKIIMI MAaIIIHH.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX MPOrpaMm

HNucuurmraa «CoBpeMEHHbIE CPe/ICTBA TPOrPaMMHPOBAHUS B 3a/1a4aX MEXaHUKHU
TPAHCTIOPTHBIX CPEACTB» OTHOCHUTCA K OOsA3aTeNbHONW YacTh Onoka 1 JUCHUTIINH
(Momyeit) mpodecCHOHANTBHOTO IHKJIA OCHOBHBIX 00pa3oBaTesbHbIX mporpamm (OOIT)
no HamnpasineHnto noarotoBku 23.05.01 «HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE
cpeacTtBa» (ypoBEHb CIELHMAIWTETa), CIeHHaIu3aiusi: «ABTOMOOUIU U TPAKTOPHI»,
npoduiib: « KoMIBIOTEpHBIN HHXUHAUPUHT B aBTOMOOUJIECTPOSHUH ».

[IpeamecTByromUuMu  Kypcamu, Ha  KOTOpbIX  Oasupyercssi  AMCIUIUIMHA
«CoBpeMEHHbIE CPEACTBa MPOrpaMMHUPOBAHUS B 3ajadyaX MEXAHUKH TPaHCIOPTHBIX
CPEACTB» SIBIISIFOTCS:

- MaTeMaTHKa (JTUHEiHas anreOpa, MaTeMaTHUECKUN aHAIH3).



3 Kommnerenuuu oOydarwuierocsi, ¢opmupyembie B pe3yjbTaTe OCBOCHHUSA
AUCUMILTHHBI

B pe3ynbraTe OCBOEHMS AUCLUUIUIMHBI CTYAEHT AOJDKEH 00JaAaTh CleNyHOIMMU
npodeccuonansbiMu (11K), obmenpodeccuonansusiMu (OIIK) u npodeccuonanbHO-

crenuanu3npoBanubiMu kKoMmmnereHisamu (OITK-5, OITK-7):

B pe3yJibTaTe ocBOeHUsA
o0pa3oBaTesbHOI
Kon HpOrpaMMBI Ilepeyenb MuIaHNpPyeMbIX pPe3yJibTATOB
KOMIIeTeHIUH ., 00y4yeHHs MO0 TUCHUILINHE
o0yyaromuiics 10J15KeH
o0JaxaTh
OIIK-5 Cnoco6eH npUMEeHsITh 3HATH:
WHCTpYMEHTapuit ® CHUHTaKCHYECKHE KOHCTPYKIIUH,
dhopmanuzanuu CTPYKTYpPHBI JaHHBIX, HA0OPBI METO/I0B
WH)XEHEPHBIX, HAYYHO- M COCTaB OMOJIMOTEK MPOIIEAYP
TEXHUYECKUX 3a/1ad, 00BEKTHO-OPUEHTHPOBAHHOTO SI3bIKA
HCIOJIb30BATh MPHUKIIATHOE MIPOTrpaMMHUPOBAHUS.
MIPOrpaMMHOE yMeTh:
obecrieueHne Iy pacyere, e pazpabaThIBaTh BEIUMCITUTEIbHEBIE
MOJZICJINPOBAHUM 1 MIPOTrpaMMBI JUIS HCCIIEIOBAHUS
MPOCKTUPOBAHUH KOHCTPYKIIUH TPAHCIOPTHBIX CPENICTB
TEXHUYECKUX OOBEKTOB U C Y4YeTOM OCHOBHBIX TpeOOBaHMI1
TEXHOJIOIM4ECKUX nH(GOPMAIMOHHON 06€30MacCHOCTH;
HponeccoB ®  HCIOJIB30BaTh nH(pOpPMaLIMOHHbBIE
TEXHOJIOTMH B 33J]a4aX MEXaHUKHU NpU
IIPOEKTUPOBAHUU U HCCIECIOBAHUAX
CHUCTEM TPAHCIOPTHBIX CPECTB,;
BJIA/IETh:
® HHCTPYMEHTaMH pa3paboTKu
MPUKJIAJHBIX IPOrpamMM OJIHOU U3
COBPEMEHHBIX BBIYMCIHMTEIBHBIX
cpen MporpaMMHUPOBaHHUSL.
OIIK-7 Crnioco0OeH noHuMaTh 3HATh:
IPUHLMIIBL PAOOTEI ® OCHOBHBIC IIPUHIIMUIIBI
COBPEMEHHBIX AITOPUTMHU3ALIUU IS Pa3pabOTKU U
UH(GOPMAITMOHHBIX MCIOJIb30BaHUS TPUKIIATTHBIX
TEXHOJIOTUH 1 IpOorpaMM pacueTa HapsKEHHO
MCIIOJIb30BATh UX VIS 1e(OpMHUPOBAHHOTO COCTOSIHUSA
peleHus 3a1ad KOHCTPYKIIUH TpPaHCHOPTHO-
npogeccuoHaIbHON TEXHOJIOTMYECKHUX CPEACTB U UX
JESITEIBHOCTH TEXHOJIOTHYECKOT0 000Py10BaHMSL.
yMeTh:
® CIIOJb30BaThb COBPEMEHHOE
porpamMMHOe oOecrieueHue s
pa3pabOTKH MPUKIIATHBIX IPOTPaAMM
pacueTHOro aHaJan3a HaNpPsKEHHO
n1e(OpMHPOBAHHOTO COCTOSTHUSA




JieTajiedl ¥ y3J10B TPaHCIOPTHO-
TEXHOJIOIMYECKUX CPEACTB U UX
TEXHOJIOTUYECKOTO 000PYIOBaHHS.
BJIAJIeTh:

® HaBBIKAMM IIPUMEHEHMS CUCTEMBI
IPOTPaMMUPOBAHUS JUTSI pa3padOTKU
IPUKIIAJHBIX IPOTpaMM JJIs pacyeTa
HaINpPSHKEHHO 1e()OPMHPOBAHHOTO
COCTOSIHUS AETAJICH U y3JIOB
TPaHCIIOPTHO-TEXHOJOTUYECKUX
CPEJCTB U UX TEXHOJIOTHYECKOTO
000pyI0OBaHUS .

4 CTpyKTYypa H coliepKaHue TUCUUILTHHBI

OO6m1ast TpyA0EMKOCTh JTUCIUIUIMHBI COCTaBIsieT 4 3aUeTHBIX €IUHUIIbI, T.e. 144
aKaJeMHUYEeCKUX Yaca (U3 HUX /2 yaca — CaMOCTOsITeNIbHAsl padoTa CTY/ICHTOB).

JIuciMIuinHa 4YMTaeTcss Ha TMEPBOM Kypce BO BTOpOM cemecTpe. [IpoBoasrtcs
neknuu — 18 yacos, mabopaTopHble padboThl — 54 yaca, ¢opma KOHTPOJISI —IK3aMEH
(BTOpOI cemecTp).

Bua yueoHoi padoThI Bcero yacosn Cemectp
2
OO01mas TpyI0eMKOCTh 144 (4 3.e.) 144 (4 3.¢.)
AyAUTOpHBIC 3aHATHUS 72 72
(Bcero)
B Tom uncne
JIEKIIUA 18 18
IIpakTrnueckue 3aHATUS - -
JlaGopaTopHbIe 3aHITHS 54 54
CamocTosTenbHas 72 72
paboTa cTy/IeHTa
Kypcosas pabora HET HET
KypcoBoi1 npoekt HET HET
Bua npomexxyrounoun DK3aMeH
aTTeCTaluA

Crpyktypa ©  colepkaHue  AUCUUIUIMHBI ~ «COBpEMEHHBIE  CpPEICTBa
MPOrPAMMHPOBAHUS B 3aJja4aX MEXaHUKH TPAHCIOPTHBIX CPEACTB» MO CPOKAM M BUJAM
paboTel oTpakensl B [Ipunoxenun 1.

Couepmanne pa3aejaoB IHCHUIIIMHBI.



Tema 1. BBegenue.

O0630p aKkTyallbHBIX 33/1a4 MEXaHUKU TPAHCTIOPTHBIX CPEJICTB, BO3HUKAIOIIUX MPHU
CO3/IaHUY HOBBIX KOHCTPYKIIMI MalIvH.

O030p BO3MOMKHOCTEH COBPEMEHHBIX CPEACTB pa3pabOTKU MPUKIATHBIX
NporpamMM i PELICHUs 3a7ad MEXaHWKA KOHCTPYKIMHA TPAHCHOPTHBIX CPENCTB,
aHanM3a HanpsHKEHHO-1e(OPMUPOBAHHOTO, TEPMUUECKOTO COCTOSIHUM JeTanei u y3aoB
aBTOMOOWJIEH M TpakTOpoB. TEHIEHIIMU PA3BUTHS MPOrPaAMMHOIO OOECIeUeHUs s
pelIeHus 3a71a4 MEXaHUKHU TPAHCIIOPTHBIX CPEJICTB.

O630p BO3MOXKHOCTEH KOMIBIOTEPOB, HUX apPXUTEKTYphl, KOMIIOHEHTOB U
nepudepuitHoro o00pyI0BaHUs ISl PEIICHHS 3aa4 MEXaHUKU TPAHCIIOPTHBIX CPEJCTB.

O630p »hPEeKTUBHBIX U  MPOUZBOAUTEIBHBIX  YHUCJICHHBIX  QJITOPUTMOB,
peanu3yeMbIX B MPOrpaMMHBIX KOMILIEKCAaX /I PEIICHUS 3a/1a4 MEXAHUKH.

JleMOHCTpanusa pe3yjabTaTOB MPUMEHEHUS NPOTPAMMHBIX MPOAYKTOB ISt
BBITIOJTHEHUSI PACUETHBIX MCCIEIOBAHUN pEalbHbIX KOHCTPYKIHMM TPaHCIOPTHBIX
CPEACTB. DJIEMEHTHI MATPUYHOMN aareOpbl U TEOMETPUIECKOTO MOJICTUPOBAHUS.

Tema 2. ba3oBble TNOHATHS, TEPMHHBI M ONpeaeJeHUsl, OCHOBHbIE
CHHTAKCHYECKHEe KOHCTPYKUHMH, CTPYKTYPbI JAHHBIX fI3bIKA NMPOrpaMMHUPOBAHUS
C++.

AndaBuTHO-IIU(POBBIE CHUMBOJIBI, KIIOUEBBIC CJIOBAa, WISHTU(PUKATOPHI, 3HAKH
omnepanuii s3pika nporpammupoBanusi C++. KomMeHTapuu B TEKCTE TPOTPaMMBI.

[IpocThie THUMBI JAHHBIX, YKa3aTeJd, MACCUBBI, CTPYKTYpbl. OnrucaHie NaHHBIX B
porpamMmme.

Jlornueckue Boipakenus. Jloruueckue onepanuu. ApudMeTHuecKke BhIpaKeHuUs.
Apudmernyeckue onepanuu. [IpuopureT BBHINOIHEHUS OMNEpAlMd MPU BBIUYKUCICHUU
3HaueHus BeIpakeHus. [IlpeoOpaszoBaHue TUIIOB TaHHbIX.

bazoBbie  omepaTopbl  s3blka  mporpammupoBanus  C++.  Omnepatopsl
PUCBAaWBaHUs, LIMKJA, YCIOBHBIE, IEPEX0/1a, COCTABHBIE.

Ileperpy3ka ornepaTopos.

Ucnonb3oBanue Qyukmuit. Popmanbhbie mnapameTpbl. OOMEH [TaHHBIMH II0
3HAYCHUIO U IO CChUIKE. Bo3BpalmaeMsliil mapamerp.

Crnosxnble Tumbl qanubix. Kinaccesl. Ctpykrypa kinacca. [lonartus oObekra kiacca.
[IyOnuuyHble W 3alUIEHHBIE AJIEMEHTH Kiacca. ba3oBble M TPOW3BOJHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie QyHKIHH.

Tema 3. O030p HHCTPYMEHTOB CpeAbl IPOrPAMMMPOBAHMNSI.

Wuarepdeiic  cpensr  mporpammupoBanus MS  Visual — Studio. [anenn
«O06o3peBarens pemieHuit», «lIpeacraBnenne kmaccoBy», «Pecypcw»y. CrnocoOb
CO3JIaHUSI U HACTPOWKHU mpoekTa. Co3JaHue pecypcoB (IMAIOrOBBIX MaHeNel, naHenei
MHCTPYMEHTOB, MEHIO, aKCEJIepaTOpoB M Jp.) Ha OCHOBe IabyoHOB. Mcmosb3oBaHue
«Mactepa KJIaccoB» JUIsl CO3/IaHMs MEPEMEHHBIX, (QYHKIMA, KIaccoB. Bo3MoxHOCTH
BBITIOJIHEHUS OTJIAJIKU ITPOEKTA.

Tema 4. Co3ntaHue KOHCOJIbHBIX MPUJI0KEHUI.

CrpykTypa KOHCOJIBHOUM mporpammel. JIupekTuBbl mpemnpoiieccopa. ['nodansHoe
1 JIOKaJIbHOE MpeJCTaBleHne AaHHbIX. O0acTH BUAUMOCTU NepeMeHHbIX. CTaThuueckoe



U JUHAMHYECKOE pa3MelleHue JaHHbX. Ornepanuu BBOJA/BBIBOJA Ha KOHCOJIb
ynpasieHus, B ¢aiin. Komnuisius u oTinagka nporpaMmsl.

Tema 5. Co3nanue Npuio:keHNH HA OCHOBE 0JIOKA TUAJIOra

0030p cpeacte oudmmorekn MFC (MS VC++) mis co3pganus MPUIOKESHUN Ha
OCHOBe 0yioka quanora. VMcnonap3oBanue MHTEPHENCHBIX AIIEMEHTOB YIPABICHUS THIIA:
KHOIIKAa, OKHO PEJaKTUpPOBaHUs, NEpeKIoYaTeslb, COUCKHU, OeryHok u nap. Co3ngaHue
00pabOTYMKOB COOBITUH 3a/1IEHCTBOBAHUS SJIEMEHTOB yIIPABICHUS.

Tema 6. Co3nanue npuwio:kenui ¢ rpadpuuecknm unrepdeiicom

0O030p cpeacrs oudamoreku MFC (MS VC++) nmns co3manHust HPUITOXKCHHIMA
rpaduyeckum unrepdeiicom. Hactpoiika Buaa rpaduyeckoro npunoxenus. CTpykrypa
NPUIOXKEHUS! «TOKYMEHT-TIPE/ICTABIICHUE.

Pabota ¢ rpaguuyeckuMu MHCTpYyMEHTaAMHU PUCOBAHUS OKHA: OOBEKTHI KJIACCOB
KHUCTh, IEPO, OUTOBBIN MaCcCHUB, IPUPT, PETUOH.

CoznaHuve 3JEMEHTOB YIpaBJi€HUS: OCHOBHOE MEHIO U €ro d3JEMEHTHI,
KOHTEKCTHOE MEHIO, IIaHeJb HWHCTPYMEHTOB. Vcmonb3oBaHWe TOPSAYUX KIIABHII
(axcenepatopoB) st ynpasieHus nporpamMmoii. CriocoObl pabOThI ¢ MBIIIBIO. 3a1aHue
noJicka3zok. PaGota co ctaTycHOM CTpOKOM.

Coznanue J0o4epHUX OKOH M OJIOKOB Juayiora (MOJaJIbHBIA/HEMOIAIbHBIA OJIOKU
auanora, OJIOK AUaliora co BKIJIAIKaMH).

OO6mue OJI0KM AManora: OTKPBITH (pailyl i YTeHUs, OTKPBITh (ailil s 3alucH,
BBIOOD 1IBETa, BHIOOP HIpU(Ta TEKCTA, MeYaTh JOKYMEHTA U JIp.

3anyck NpuiIoKeHuil u3 nporpaMmbl. Co3aHNUE TOTOKOB.

Tema 7. llpumenenue oudauoreku OpenGL npu co3nanum rpaduueckux
NMPUJI0KEHU I

0630p cpeact o6udmoreku OpenGL nmpu cozpannu rpaduUecKuX MPHIIOKEHUMH.

Tema 8. Opranuszanus napajnjieJbHOr0 BbINOJHEHUSI AITOPUTMOB

O630p CcpeACTB MapajuIeIbHOTO IMpOorpaMMHUpPOBaHUs Ha ocHoBe cpeactB MPI
OpenMP. TumoBble cXeMbl U MOJEIH OPraHHU3allMU TapajuIeNIbHBIX BBIYUCICHUN B
MHOTOIIPOIIECCOPHON/MHOTOIIOTOKOBOM CHUCTEME.

5. O6pa3oBaTesibHbIE TEXHOJOT U

Mertoauka MIPEToTaBaHUs JCIUATITAHBI «CoBpeMEHHbBIE CpelncTBa
MIPOrpaMMHPOBAHUS B 3a/Ja4aX MEXaHUKH TPAHCIOPTHBIX CPEACTB» M pean3allus
KOMIICTCHTHOCTHOTO  TIOJIXOJAa B  HW3JIOKEGHHMM W  BOCIPHUATHH  Marepuala
peaycMaTpUBaeT  HCIOJNb30BAHHUE  CICAYIOMMX aKTHUBHBIX (OpPM  IIPOBEACHUS
IPYIIIOBBIX, WHAUBHIYAIbHBIX, ayAUTOPHBIX 3aHATUH B COYCTAHHHU C BHEAYIUTOPHOM
paboToii C 1menpr0 (QopMHpOBaHHMS W PA3BUTHSA NPO(PECCHOHATBHBIX HABBIKOB,
oOydJarommxcs:

— IIOJITOTOBKA K BBHITIOJTHCHHUIO JTAOOPATOPHBIX paboT B 1a00paTOPHUIX BY3a;

— TIOJITOTOBKA, TPEJCTAaBICHUE W OOCYXKICHHE TMPE3CHTAIM Ha CEMHUHAPCKUX
3aHATHUSAX;

— OpraHu3anus ¥ MPOBEICHUE TEKYIIET0 KOHTPOJS 3HAHWH CTYIEHTOB B (popme
0JIAHKOBOT'O TECTUPOBAHUS;



— IIPOBCIACHNUC MaCTCP-KJIACCOB SKCIICPTOB M CIICHHUAJIHMCTOB B 00J1aCTH YUCIICHHBIX
MCTOJZOB U MPHUKIIAJIHOI'O ITPOTrpaMMUPOBAHMA.

6. OneHoYHbIE CPeaCTBA VISl TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTALMM 110 UTOraM OCBOCHUSA JMCUUILIMHBI M Y4eOHO-METOAMYEeCKOe
o0ecneyeHne CaMOCTOATEIbHOM PadOThI CTYACHTOB.
B mpouecce oOydeHHsT HCHOJIB3YIOTCA CIEAYIOUIME OLEHOYHBbIE (POpPMBI
CaMOCTOSITETIbHOW pabOThl CTYIEHTOB, OLEHOYHBIE CPEICTBA TEKYILErO KOHTPOJSA
YCIEBAEMOCTH Y IPOMEKYTOUHBIX aTTECTALUN:

- IIOATrO0TOBKA K BBIITOJHCHHUIO J'Ia60paTOpHBIX pa60T 1 UX 3alluTa.

OI.[GHO‘IHBI@ CpeacCTBa TCKYHICTO KOHTPOJIA YCIICBACMOCTHU BKIIHOYAKOT
KOHTPOJIbHBIC BOIIPOCHI U 3aJdHUSA B q)opMe 0JaHKOBOIO H (I/IJII/I) KOMITBIOTCPHOT'O
TCCTUPOBAHUA, MOJIA KOHTPOJSA OCBOCHUA O6y‘laIOH_[I/IMI/IC$I pasaciioB OUCHUILIMHBI,
3aluTa KypCOBOTI'O ITPOCKTA.

OOpa3ipl TECTOBBIX 3aJaHWM, 3aJaHUl KypCOBBIX MPOEKTOB, KOHTPOJbHBIX
BOIIPOCOB M 3aJaHUW 7 TMPOBEACHUS TEKYIIErO KOHTPOJS, 3K3aMEHAllMOHHBIX
OWJIETOB, IPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oH O1IEHOYHBIX CPEJICTB /JIsl MPOBEIeHUN MPOMEKYTOUHOI aTTecTalluN
00y4aImmnxcs no TUCHUILINHE (MOIYJIIO0).

6.1.1. TlepeyeHb KOMIIETEHLIMI C yKa3aHHWEM H3TaroB MX (OPMHUPOBAHUS B Ipoliecce
OCBOCHHUS 00pa30BaTEIILHON MTPOTPAMMEBI.

B pesynpraTe OCBOCHHMS JUCHUIUIMHBI (MOAYJs) GOPMHUPYIOTCS — CIEIYIOIINE
KOMIIETEHIUU

Kon B pe3yabTare ocBoOeHHs 00pa30oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIIeTeHI[UH J0JI7KeH 00J1a1aTh
OIIK-5 Crnioco0OeH NpUMEeHSATh HHCTPYMEHTapHil hopMaIu3alii HHKEHEPHBIX,

HAaYYHO-TCXHHUYCCKUX 3a/1a4, UCIIOJIB30BaTh NPHUKIAAHOC ITPOrpaMMHOC
obecneyeHne IIpH pacuyeTeC, MOACIIMPOBAHUU U ITPOCKTUPOBAHUU
TEXHHUYECKUX 00BEKTOB U TEXHOJOTHYECKUX IpoucccoB

OIIK-7 CrniocobeH MOHMMAaTh MIPUHLUIBI paObOThl COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH M HCHOJBb30BaTh MX JUIS pEIIeHUs 3ajay NMpodecCHOHAIbHOM
JESITEIBHOCTH

B mporecce ocBoeHus 00pa3oBaTENbHON MPOTPaMMBbl JTaHHBIE KOMIIETEHIIUHU, B
TOM YHCII€ UX OT/ACJIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS IMOATAIIHO B XOJI€ OCBOCHUS
00y4YaromuUMHCs TUCUUIUIUH (MOJYJEH), MPAKTUK B COOTBETCTBUM C YUYEOHBIM IJIAHOM
U KaJICHIApHBIM rpadukoM yuyeOHOTO IMpoliecca.



6.1.2. Onucanue nmoka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETCHIIUIA,
(hopMupyeMBIX 10 HTOraM OCBOEHHS IMCUMILIMHBI (MOAYJIS1), ONMCAHHE HIKAJ

Iloka3arenem

OLICHHUBAHUA

OLlEHUBaHUS.
KOMITIETEHIINU

Ha Pa3IMYHBIX

oTarax nux

dbopMHUpOBaHUS SBISETCA JTOCTIKEHHE OOYYAIONIUMUCS IUTAHHUPYEMBIX pPE3yJbTaTOB
00y4eHUs MO JUCHUILIUHE (MOJYIIIO).

OIIK-5 — Crioco0eH NpUMeHATh HHCTPYMEHTapuil GopMaIu3aliii HHKEHEPHbIX, HAYYHO-TeXHUYeCKHX
3a/1a4, MCI0JIb30BaTh NPUKJIA/IHOE IPOrPAMMHOe o0eclieyeHne Npu pacuere,
MO/1eJINPOBAHUM M IPOEKTHPOBAHNH TEXHMYECKHX 00bEKTOB ¥ TEXHOJIOTHYECKHUX NPOLECCOB.

Kputepuun ouennBanus

IToka3zarenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
CHHTAaKCHCCKNE JIEMOHCTPHUPYET IMOJTHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
KOHCTpYyKIHH, OTCYTCTBHE HJIU HETIONTHBIE 4aCTHYHbIE TIOJIHBIE
CTPYKTYpPBHI
JAHBIX, HAGODHI HEJIOCTAaTOYHOe ) TEOPETUYECKHE 3HAHUS | TEOPETUYECKHE 3HAHUS TEOPETUIECKUE
METOI0B 1 cocTap | COOTBETCTBHE 3HAHMH B CHHTAKCHUYECKUX CHHTAKCUYIECKUX 3HAHUA B
GHUGIHOTEK 00JTaCTH CHHTaKCHYECKHIX KOHCTPYKIIHH, KOHCTPYKIIHH, CTPYKTYp | oOmactu
HpoLEIyp KOHCTPYKIIHH, CTPYKTYpP CTPYKTYp aHHBIX, JAHHBIX, HA0OPOB CHHTAKCHUYECKU
00BEKTHO- JAHHBIX, HAOOPOB METOAOB | HAOOPOB METOIOB H METOJIOB U COCTaB X KOHCTPYKUHUH,
OPUEHTHPOBAHHOT' | i cocTaB OMOIMOTEK coctaB OMOIMOTEK OuOIMOTEK TpoLIeTyp CTPYKTYP
0 sI3bIKa rporenyp o6bEKTHO- mporeayp 00bEeKTHO- 00BEKTHO- JTAHHBIX,
MPOrpaMMHUPOBaH
s OPUEHTHPOBAHHOTO SI3BIKA OPUEHTHPOBAHHOTO OpPUEHTHPOBAHHOTO HabOpoB
MIPOrpaMMHUPOBAHMUSL. SI3BIKA S3BIKA METOJIOB U
porpaMMHUpOBaHus.Jlo | mporpaMMHUpOBaHUS. cocTaB
ITyCKAIOTCS ouboTeK
3HAYUTENHHBIE OITHOKH, MpoIeayp
TIPOSIBITSICTCS 00BEKTHO-
HEIOCTATOYHOCTh OpUEHTHPOBAHH
3HaHUH, 1O psay Oro si3pIKa
MoKa3aTeseH, MPOrpaMMHUpPOBA
o0yJarommics HUSL.
HCIBITHIBAET
3HAYUTENHHBIC

3aTpyAHEHUs IpU
OIlEpUPOBaHUH
3HaHUSIMH IIPU UX
HepeHoce Ha HOBBIE
CUTYyallUH.




yMeTb:
pa3pabaThiBaTh
BBIUHCITUTEIBHBIC
MPOrPaMMBbI TSt
UCCIICIOBAHMUS
KOHCTPYKLUI
TPaHCIIOPTHBIX
CPE/ICTB C y4ETOM
OCHOBHBIX
TpeOOBaHUIA
WH(POPMAITUOHHO
i 6e30MacHOCTH;
UCIIOJIb30BATh

WHPOPMAITUOHHBI
€ TEXHOJOTHH B
3ajavax
MeXaHHUKH MPH
MPOEKTHPOBAHHUH
1 MCCIIE0BAHMIX
CHCTeM
TPaHCIOPTHBIX
CpE/CTB.

OO6yyaromuiics He ymeeT
WM B HEJJOCTATOYHOM
CTCTICHH YMEET:
pa3pabaThiBaTh
BBIYHCITUTEIBHBIC
POrpaMMBbI IS
HCCIIeIOBAHUS
KOHCTPYKILUI
TPAHCIIOPTHBIX CPEICTB C
Y4ETOM OCHOBHBIX
TpeOOBaHMIA
WH(POPMAITMOHHON
0e30macHOCTH;
HCIOJIBb30BaTh
nH(POPMAITUOHHBIE
TEXHOJIOTUH B 3a]]a4ax
MEXaHUKH [IPU
MPOCKTHUPOBAHUH U
HCCIIEIOBAHUSAX CHCTEM
TPAHCIIOPTHBIX CPEICTB.

OO0yuaromutics
JIEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBHUE
CIEAYIOIINX YMEHHUI:
pa3pabaThIBaTh
BBIYUCIUTEIBHBIC
MIPOrpaMMBbI IS
HCCTIeIOBaHUS
KOHCTPYKLIMI
TPAHCIIOPTHBIX CPENICTB
C Y4ETOM OCHOBHBIX
TpeboBaHwMiA
WH(POPMAIMOHHOMH
0€e30I1aCHOCTH,
UCIIOJIb30BATh

UH(POPMAIOHHEIE
TEXHOJIOTUH B 3aj7[adax
MEXaHHUKH TIPU
MPOCKTUPOBAHHUH U
WCCIIEZIOBAHUAX CHUCTEM
TPaHCIOPTHBIX
CPEICTB.

Honyckarorcs
3HAYUTENIbHBIE OLINOKH,
IposiBIIsieTCA
HEJIOCTaTOYHOCTh
BJIAJICHUS] HABBIKAMHU 110
pAly mokazaTenei,
OOby4aromuiics
HCIBITHIBAET
3HAYUTENbHBIC
3aTpyAHEHUs Ipu
[IPUMEHEHNH HaBBIKOB
B HOBBIX CUTYalVsIX.

OO0yuarommutics
JIEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CHENYIOUIUX YMEHUI:

pa3pabaThIBaTh
BBIYUCITUTENbHBIC
MPOTPaMMBI 15
WCCIIeIOBAHUS
KOHCTPYKLIMI
TPAHCHOPTHBIX CPEICTB
C Y4€TOM OCHOBHBIX
TpeboBaHwMiA
WHPOPMAITHOHHOM
0€e30ITacHOCTH,
UCIIONIb30BATh

uH(OpMAITMOHHBIC
TEXHOJIOTHH B 3aja4ax
MEXaHUKH TIPH
MPOSKTUPOBAHUH H
HCCIICZIOBAHUSX CUCTEM
TPAHCIIOPTHBIX CPEIICTR.
‘VYMeHus: 0CBOEHBI, HO
JTOITYCKAIOTCS
HE3HAYNTEIBHBIC
OIIIMOKH, HETOYHOCTH,
3aTPYAHCHHSI TIPH
MepeHoce yMEHUI Ha
HOBBIC, HECTaHAAPTHEIC
CUTYaIUH.

OO0yuaromuiics
JIEMOHCTPUPYET
TIOJTHOE
COOTBETCTBHE
CIIEeTYIOIINX
YMCHHUI:

pa3pabaThIBaTh
BBIYUCITUTENBH
b€ TIPOTPaMMBI
JUIs
UCCIIeIOBaHUS
KOHCTPYKIIUI
TPaHCHOPTHBIX
CPEJICTB C
y4eToM
OCHOBHBIX
TpeOOoBaHMIA
WHPOPMAIOHH
o
0€30I1aCHOCTH;
UCIIOJIL30BATh

WHPOPMAIOHH
bIC TEXHOJIOImu
B 3a/1a4ax
MEXaHUKH TPH
MIPOEKTUPOBAHU
17874
WCCIIEZIOBAHUSIX
CUCTEM
TPaHCIIOPTHBIX
CPEICTB.
CBobogHO
orepupyer
MIpHOOPETCHHBI
MU YMEHHSIMH,
MIPUMEHSET UX B
CUTYAIUSIX
MOBBIILICHHOU
CIIO)KHOCTH.
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BJIAJETh:
WHCTPYMEHTAMHU

pa3paboTKu
MIPUKIIATHBIX
IIporpamMM OJIHOU
13 COBPEMEHHBIX
BBIYMCITUTEIbHBIX
cpen
MIpOrpaMMHUpPOBaH
U

Oo6yyaromuiics He BIajaeeT
WM B HEIOCTaTOYHOU
CTETIEHHU BIaJIEeT
WHCTPYMEHTaMU
pa3pabOTKH MPUKIaJIHBIX
[IporpamMM OJHOU M3
COBpPEMEHHBIX
BBIYHCIUTENBHBIX CPeJ
[IPOrpaMMHUPOBAHUSL.

OOyuaromuiicst He B
MOJIHOW MEPE BIAAECET
WHCTPYMEHTaMHU
pa3paboTku
MPUKJIAHBIX TPOrPaMM
OJIHOW U3 COBPEMEHHBIX
BBIYHCITUTEIBHBIX CPE
MPOrpaMMHUPOBAHUSL.
Honyckarorcs
3HAYHUTEIbHBIC OIINOKH,
MIPOSIBJISICTCS
HEI0CTaTOYHOCTh
BJIaJICHUS HABBIKAMH 10
PpAly IOKa3aTelen,
OO6yuaromuiics
UCIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS [IPH
MIPUMEHEHUY HAaBBIKOB
B HOBBIX CHUTYaIIUsX.

OO0yuarommutics
YaCTUYHO BIaJCET
MHCTPYMEHTaAMHU
pa3paboTku
MPUKIIAIHBIX IPOTPaMM
OJIHOM U3 COBPEMEHHBIX
BBIYUCIIUTEIHHBIX CPET
nporpammupoanus. Has
BIKA OCBOEHBI, HO
JIOTTyCKarOTCS
HE3HAYNTEIBHBIC
OIMOKHU, HETOYHOCTH,
3aTpyAHEHUS TIPU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTaHAPTHEIE
CUTYaINH.

OO0yuaromuiics
B IIOJTHOM
o0beMe BaazeeT
HHCTPYMEHTaMH
pa3paboTku
HpI/IKJ]a,I[HI)IX
MpOrpaMm
OIHOM U3
COBPEMEHHBIX
BBIYUCIUTCIIBH
BIX Cpel
MPOrpaMMHUPOBa
HUAA.

CsoboaHo
NIPUMEHSIET
MOyYEHHBIE
HAaBBIKU B
CI/ITyaHI/ISIX
MTOBBIIIICHHOM
CIIOKHOCTH.

OIIK-7 — Crioco0eH mMOHUMATH NPUHIMIBI PA00THI COBPEMEHHBIX HH(OPMANIMOHHBIX TEXHOJIOTHIl M HCIOJIb30BATh
UX /115 pelieHusi 3a1a4 npogecCHOHATBLHOM 1esITeJIbHOCTH.

Kpurtepuu oueHuBanus

IToxka3aTtean
2 3 4 5

3HATH: OO0yuaromuiics OO6yuaromuiics OO0yuaromuiics OO0y4aromuiics
OCHOBHBIC JEMOHCTPUPYET MOJHOE JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
PUHIATIBI OTCYTCTBHUE HJIH HETIOJIHbIE 3HaHUS YaCTUYHbIE 3HAHUS B IOJIHBIC 3HAHUS
AJITOPUTMU3ALMH | HeMOCTATOYHOE OCHOBHBIX IIPUHIIMIIOB | O0JIACTH OCHOBHBIX B obmactu
JUIst paspabOTKH U | cOOTBETCTBHE 3HAHMIA aJITOPUTMU3ALMH JJIS MIPUHIIATIOB OCHOBHBIX
HCHOJIb30BAHUA OCHOBHBIX IIPUHLUIIOB pa3paboTku u AITOPUTMU3ALMH IS NIPUHLIUIIOB
HPUKIaIHBIX aNTOPUTMH3ALMH JJIS HCIIONIB30BaHUS pa3paboTKu 1 aJTOPUTMH3AIIH
HporpaMm pa3paboTKH U MIPUKJIaIHBIX IPOrPaMM | MCIIOJIB30BaHUS U s
pac4cra HCIIOIB30BAHM pacuera HalpsKEHHO MPHUKJIATHBIX IPOTpaMM | pa3paboTKu U
HalIpAZKEHHO MIPUKJIaIHBIX IPOrPaMM ne(opMUpOBaHHOTO pacdeTa HalpsKEHHO WCTIOJTH30BAHMS
1e)OPMHUPOBAHHO | pacyeTa HATIPSIKEHHO COCTOSIHUS JeOpPMHPOBAHHOTO MPUKIATHBIX
I'0 COCTOAHMA nepOpMHUPOBAHHOTO KOHCTPYKLHI COCTOSIHUSI KOHCTPYKIIUI | IMporpaMm
KOHCTpPYKLHH COCTOSIHMSI KOHCTPYKITUI TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX HaIpsKEHHO
TEXHOJIIOIMICCKAX | TEXHOIOIHYECKUX CPENCTB CPEICTB U UX CPEICTB U UX nedopmupoBaH
CPCICTB 1 HX W UX TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOr0 TEXHOJIOTUYECKOT 0 HOT'O COCTOSIHUS
TEXHOJIOTUICCKOT | oOOpyHOBaHHUA. 00opyoBaHHUS. 000opyAOBaHUsL., HO KOHCTPYKIIMH
0 000py1OBaHHsL. JonyckaroTcs JIOITYCKAOTCS TPaHCIIOPTHO-

3HAYUTENIbHBIC OIIMOKH, | HE3HAUUTEIbHbIE TEXHOJIOTUYECK
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TIPOSIBIISICTCS OIIMOKH, HETOYHOCTH, WX CPENCTB U UX
HEIOCTATOYHOCTh 3aTpyAHEHUs IpU TEXHOJIOTUYECK
3HAHWMH, TI0 PSITY AHATUTUICCKUX oro
MOKa3aTesne, orepanusx. 000opyAOBaHMS.,
o0yyaromnmics cBOOOJTHO
HCHBITHIBAET olepupyer
3HAYUTEIbHBIC npuoope-
3aTpyLHEHUs [IPU TEHHBIMU
OIIEPUPOBAHUU 3HAHUSMU.
S3HaHUAMHU IIPU UX
nepeHoce Ha HOBBIE
CUTYyallUU.
yMeTh: OOyuaromuiicss He yMeeT OO6yuaromuiics OOGyuaromuiics OO6yuaronuiics
HCIIOIB30BaTh WJI B HENOCTATOYHOU JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
COBPEMEHHOC CTEIIEHU yMEET: HEIOJTHOE Y4aCTUYHOE COOTBETCTBHE | TIOJIHOE
MpOrpaMMHOe o

HCIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIIEAYIOIIUX YMEHHUIA: COOTBETCTBHE
obecrieueHue s 5 .

IIporpaMMH TICUHCHU nx HUU. nx
paspaGoTKH porpa oe obecriedeHre | CIEAYIOIIX yMe cne)ly}(zm
TIPUKIIAIHBIX JUIst pa3paboTKu UCIIOJIb30BATh YMEHHUU:
porpaMm MPUKJIATHBIX IPOrPAMM HMCIOJIB30BATh COBpPEMEHHOE
pacueTHoro pacueTHOro aHaM3a COBpPEMEHHOE pOrpaMMHOE WCIIOJIL30BATh
aHaJIn3a HaIpPsHKEHHO MIPOrpaMMHOE obecrieueHue s COBPEMEHHOE
HaIpspKeHHO

e OpMUPOBAHHOTO obecrieueHue s pa3paboTKu MPOrpaMMHOE
nehopMUPOBAHHO .

COCTOSIHHS JIETaJied U y3JI0B | pa3paboTKu MPHUKJIAJHBIX IPOrpaMM | obecrieueHne

IO COCTOSHHSA
JieTanei u y3jaoB
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX
CPEICTB U UX
TEXHOJIOTHIECKOT
0 06opymoBaHUS.

TPaHCIOPTHO-
TEXHOJOTUIECKUX CPEIICTB
Y UX TEXHOJIOTHYECKOTO
00opyaoBaHUS.

MPUKIIATHBIX TPOrPaMM
pacyeTHOro aHajm3a
HaIpsHKEHHO
Je(hOPMUPOBAHHOIO
COCTOSIHUS JIeTaJIed U
Y3II0B TPaHCIOPTHO-
TEXHOJOTUIECKUX
CPEJICTB H UX
TEXHOJOTUIECKOrO
000pyTIOBaHMS.
HomyckaroTcst
3HAYUTENbHBIC OIUOKH,
MPOSIBJISCTCS
HEIOCTATOYHOCTh
BJIaJICHUS] HABBIKAMH TI0
Py mokazartesei,
OO0yuaromutics
UCTIBITHIBACT
3HAYUTENBHBIC
3aTpyAHEHUS TIPU
MPUMEHEHUH HABBIKOB
B HOBBIX CUTYaIlUsX.

pacyeTHOro aHan3a
HaIPSHKEHHO
Je(OPMHPOBAHHOTO
COCTOSIHUS ACTaiei u
Y3JI0B TPaHCIOPTHO-
TEXHOJOTHYECKUX
CPEICTB U UX
TEXHOJIOTHYECKOrO
000pyTOBaHWS.
YMeHUsT OCBOCHEI, HO
JIOITYCKAIOTCS
HE3HAUYUTENbHEIC
OIIMOKH, HETOYHOCTH,
3aTpyTHEHUS TIPU
MEPEHOCE YMEHUI Ha
HOBBIE, HECTaH/IAPTHBIE
CUTYaIUH.

IUISL pa3paboTKu
MIPUKIIATHBIX
MporpaMm
pacdeTHoro
aHanm3a
HaPsDKEHHO
nehopMHpOBaH
HOTO COCTOSTHHSI
JleTaneu u
y3JI0B
TPaHCIIOPTHO-
TEXHOJIOTUIECK
WX CPENICTB B UX
TEXHOJIOTUIECK
oro
o0opyoBaHus.
CB000gHO
orepupyer
MPUOOPETEHHBI
MU YMEHHSIMH,
MPUMEHSET UX B
CUTYaIUSIX
MIOBBIIICHHOU
CIIOKHOCTH.
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BJIAJETh:
HaBBIKAMH

MPUMEHEHUS
CHCTEMBI
MPOrpaMMHUPOBAH
ns st
pa3paboTKu
MMPUKIaJHBIX
NIPOrpamMMm JUIst
pacdera
HATPSKEHHO

e OopMHUPOBAaHHO
T'0 COCTOSAHUA
JleTanei u y3jaoB
TPaHCIIOPTHO-
TEXHOJIOTHYECCKUX
CPEICTB U UX
TEXHOJIOTHYECKOT
0 000pyI0BaHUS.

OOyu4aromuiics: He BlIajieeT
WIN B HEIOCTaTOYHOU
CTEICHU BIIaJICCT HaBBIKAMU
MPUMEHEHUSI CHCTEMBI
NIPOrpaMMUPOBAHHUS IS
pa3pabOTKH MPHUKIATHBIX
mporpamm Jjist pacuera
HaIpsHKEHHO
nedopmMupoBaHHOTO
COCTOSIHUS JIeTAJIEN U y3JIOB
TPaHCIIOPTHO-
TCXHOJIOTHYCCKUX CPEIACTB
1 UX TEXHOJIOIN4YECKOIro
000pyI0BaHMS .

OO0yuaromuiics He B
MOJIHOW MEPE BIAACET
HABBIKAMH [TPUMCHEHUS
CUCTEMBI
[IPOrpaMMHUPOBaHUSA
VTS pa3paboTKu
MPUKJIAJHBIX IIPOrpaMM
JUIS pacuera
HaANPSHKEHHO
JeOPMUPOBAHHOIO
COCTOSIHUS JIeTaliell 1
Y3JI0B TPaHCIOPTHO-
TEXHOJIOTNYECKUX
CpEACTB U UX
TEXHOJIOTUYECKOTO
obopynoBaHus
Jomyckarorcs
3HAYUTCIIbHBIC OH_H/I6KI/I,
IIPOABJIIACTCA
HEJIO0CTaTOYHOCTh
BJIaJCHUA HaBBIKaAMM I10
psiny okazarenei,
OO0yuaromuiics
WCTBITHIBAET
3HAYUTENbHBIC
3aTpyIHEHUS [IPH
MIPUMEHEHUH HaBBIKOB
B HOBBIX CUTYalHAX.

OO0yuarommutics
YaCTUYHO BIaJCET
HaBBIKAMH TPUMCHCHUS
CHCTEMBI
MPOrpaMMUPOBAHUS IS
pa3paboTKu
MPUKJIATHBIX TPOrPaMM
JUISL pacuera
HaIPSHKEHHO

e OPMHUPOBAHHOTO
COCTOSIHUS JIeTaJied U
y3JI0B TPaHCIIOPTHO-
TEXHOJIOTUIECKUX
CPENCTB U UX
TEXHOJIOTUIECKOTO
o0opynoBaHUS .
HaBrIkn 0CBOEHBI, HO
JTOITYCKAIOTCS
HE3HAYNTEIbHBIC
OIMOKHU, HETOYHOCTH,
3aTpyIHEHUS [IPH
IIEPEHOCE YMEHUH Ha
HOBBIC, HECTaHAAPTHEIC
CUTYaITiH.

OO0yuaromuiics
B ITOJIHOM
o0beMe BaazeeT
HaBBIKAMH
HpI/IMCHCHHH
CHUCTEMBI
MPOrpaMMHUPOBa
HUS JJIs
pa3paboTku
HpI/IKJ]a,I[HI)IX
HpOFpaMM JJIA
pacuera
HaTPSHKEHHO
nehopMUpOBaH
HOT'O COCTOSIHHMSI
Jeranei u
y3JI0B
TPaHCIOPTHO-
TEXHOJIOT'MYECCK
nux Cpe}ICTB n Ux
TEXHOJIOTMYECCK
oro
000opyI0oBaHUS .
CB000OTHO
MPUMEHSIET
MOJIyYCHHBIC
HaBBIKH B
CUTYaIUAX
ITOBBIIIICHHOM
CII0YKHOCTH.
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[Ikanbl OLEHUBAHMS pPE3YyJIbTATOB IMPOMEKYTOUHOW AaTTECTallMM MU HUX
ONMCAHUE:

dopMa NPOMEKYTOYHOI aTTeCTAMM: IK3aMeH (ceMecTp 2).

[IpoMesxkyTouHas arrectauus oOydaromuxcs B GopMe 3K3aMeHa MPOBOIUTCSA
M0 pe3yJibTaTaM BBIMIOJHEHHs] BCEX BUIOB yueOHOU pabOoThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAHHOW JHUCUMIUIMHE (MOAYIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJSI yCIEeBAeMOCTH B TeueHue cemecTpa. OlleHka
CTENEHHU JTOCTIXKEHHSI O00y4YalolMMHUCS IUIAHUPYEMBIX pPE3YyJIbTaTOB OOy4YEHHUs MO
JUCIUIUIMHE (MOJAYJII0) MPOBOAMTCS TpEnojaBaTeieM, BEAYLIMM 3aHATUSA [0
JUCIUIUIMHE  (MOIYNIO)  METOJAOM  J3KcmepTHOoM  oueHku. [lo  uroram
OPOMEXYTOYHOW aTTeCTallMd MO JIUCUUIUIMHE (MOJYNIO) BBICTABISAETCS OLEHKA
COTJIIMYHO», «XOPOILIO0Y», «yTOBICTBOPUTEIBHO» WU «HEYIAOBIETBOPUTEIHHOY. ,

K mpomexyrouHoll —aTrecTali — JOMYCKAIOTCS  TOJIBKO  CTYACHTHI,
BBIMOJTHUBIIME BCE BUIbI yuyeOHOM paboThl, NperycMOTpeHHbIe pabdoyeil
nporpaMmoii o auciuiuinHe «CoBpeMEHHBbIE CpeACTBa MPOTPaMMHUPOBAHMS B
3a/layax MEXaHWKHU TPAHCIIOPTHBIX CPEACTBY»: MPOILUIA MPOMEXKYTOUHBIH KOHTPOJIb,
BBITIOJHUIIM JTA0OpaTOpHbIE PAOOTHI.

[Ikana oneHUBaHUA Onucanue

BrIm10)IHEHBI BCE BHIbI y4eOHOM paboThI,
npeayCMOTpeHHble  y4eOHbIM  maHoM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWK, YMCHHH,
HAaBBIKOB TIPUBEJCHHBIM B TaOJWIaX IOKa3aTeleH,
OTICpHpPYET MPUOOPETCHHBIMU 3HAHHMSAMHU, YMCHHSIMHU,
OT1ianyHO N
HaBBIKAMH, TIPUMEHSECT MX B CUTYallUsSX IMOBBIIICHHON
cnoxkHoctd. [lpm 3TOM MOryT OBITH JIONYIICHBI
HE3HAYMTENIbHBIC OIMMOKW, HETOYHOCTH, 3aTPyIHCHHS
Py AHATIUTHYECKUX OIepalusiax, MepeHoce 3HAHUM U

}IMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.

BrimosiHeHbI Bce BUBI y4eOHOU paboTHI,
PEeAYCMOTPEHHbIE YYEOHBIM IIAHOM.
OOyuaromuiicss IEMOHCTPUPYET YACTUIHOE
COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB 110 IPEAMETY.
Xopouio

HaBbiku 0CBOEHBI, HO IOITYCKAIOTCSI HE3HAYUTEIbHbBIE
OIMOKHA, HETOYHOCTH, 3aTPYTHEHUS MIPU TIEPEHOCE

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.
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BrinosiHeHb! Bce BUIbI YUEOHOU paboThI,
IPEe1yCMOTPEHHbIE YYEOHBIM IIJIAHOM.

OOyyaromuiics 1eMOHCTPUPYET 3HAUUTEIbHbIE
OLLIMOKH, MPOSIBIISIET HEIOCTATOYHOCTh 3HAHUM, YMEHUMN
Y I0BIETBOPUTEIBHO | U BJIAJICHUS HABBIKAMMU 110 HECKOJIBKUM T€MaM
npenMera. OOyyaromuics UCTIBITHIBAET 3HAYUTENIbHbBIE
3aTpYAHEHUs NP IPUMEHEHUN YMEHUI U HaBBIKOB B
HOBBIX CUTYallUsX.

He BoimonHen oauH wuiaum Oojiee BUIOB y4eOHOU
paboThl, TPETyCMOTPEHHBIX  y4YEOHBIM  IUTAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HAaHWH, YMECHHI, HABBIKOB MPHUBEJACHHBIM B TaOIUIAX
nokaszaTeniel, JIOMYCKarTCS 3HAYUTEIbHBIC OIIMOKH,
HeynosnerBopurenbsHo . .

NPOSIBIISIETCS] OTCYTCTBHUE 3HAHWUN, YMEHUMN, HABBIKOB TI0
pany ToKa3aTelie, CTYACHT UCTIBITHIBACT
3HAUUTENIbHBIE 3aTPYAHEHHUS TP  ONEPUPOBAHUU
3HAHMSIMU M YMEHHUSMH TPU HX TMEpPEeHOCEe Ha HOBBIC

CUTyalluu.

@oHIbI OLIEHOYHBIX CPECTB MpeACTABJIeHbl B MPUJI0KEHHH 2 K padoyeii
nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecniedeHHue JUCUMIIINHBI.

a) OCHOBHAaf JiUTEepaTypa:

1. 3sikoB, C. B. IlporpammupoBanue : yueOHUK U MPAKTUKYM s By30B / C.
B. 3b1koB. — Mocksa : M3gatensctBo FOpaiit, 2020. — 320 c¢. — (Bsiciuuee
obOpazoBanue). — ISBN 978-5-534-02444-9.

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

2. Ornuesa, M. B. TlporpammupoBanue Ha si3bike C++: MpakTHYECKUH KypC :
yuebHoe mocobue ais By30B / M. B. Ornera, E. B. Kynpuna. — Mocksa :
MznatenserBo Opaiit, 2021. — 335 ¢. — (Bwicmiee oOpazoBaHue). —
ISBN 978-5-534-05123-0
URL: https://urait.ru/bcode/473054
0) 10MOJTHUTEJIBbHAS JIUTEepaTypa:

1. Kazanckwmii, A. A. IIporpammupoBanue Ha Visual C# : ygeGHOe mocoOue
s By30B / A. A. Kazanckmii. — 2-e¢ u3g., nmepepab. u jmon. — MockBa :

MzpatensctBo HOpaiit, 2023. — 192 c. — (Bricimiee oOpa3oBaHue). —
ISBN 978-5-534-12338-8.
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https://urait.ru/bcode/473054

URL: https://urait.ru/bcode/512404

B) IPOrpaMMHoOe o0ecrieyeHre U HHTEePHeT-pPecypChl:
[IporpammHoe oOecrieueHHe:
- YHUBEpCAJIbHAS CHUCTEMa IPOrpaMMHUPOBAaHUS Ha A3bike CH++;
- o(hricHOE MpOorpaMMHOE OOecIIeueHue.
HNHTepHeT-pecypchl HE MPETYCMOTPEHBI.
I) 2JIeKTPOHHBIE 00pa30BaTeIbHbIE PECYPChI:
Kypc: «CoBpemeHHbIe cpeAcTBa MPOrPpaMMHMPOBAHUs B 3aa4aX MEXaHMKH
TPAHCIOPTHBIX CPEICTB»
https://online.mospolytech.ru/course/view.php?id=782

8. MaTepua/ibHO-TEXHUYECKOe o0ecnieuyeHue AUCIUNINHBI.

o CneunanuszupoBaHHas yuyeOHas jgabopaTtopus kadeapsl «JluHamuka,
OPOYHOCTh MAIIMH W CONpOTUBIEHUE MarepuanoB» Ayn. H-212, ocnamiennas
KOMITBIOTEPAMU C YCTAHOBJIEHHBIM HEOOXOIUMBIM MTPOrPAMMHBIM 00ECIICUEHHUEM;

o [IpoexTophl, SKpaHbl sl TEMOHCTPALMK O0YYalolMX MaTepUaioB,
npe3eHTaui, yueOHbIX QUIBLMOB.

9. MeTonnuyecKkue peKOMEHIANNH IJIs1 CAMOCTOAATEIbHOI padoThI
CTY/JE€HTOB

9.1 MeToauyeckne yKa3aHus M0 BbHINOJHEHUIO U 0()OPMIIEHHIO PACUETHBIX
pador no gucuuniuHe «CoBpeMeHHbIE CpecTBa MPOrPAMMHUPOBAHNS B
3a/1a4aX MeXaHMKHM TPAHCIIOPTHBIX CPEICTBY

9.1.1 TpeGoBanus k oopm/IeHHI0 pacueTHON PadoThI
1. Pacyernas pabora momkHa ObITh oOdoOpmiIeHa B BuIe Ha Jwucrtax gopmara A4 co
CIICAYIOIIMMH TIOJISIMU:

e Jleroe - 25 MmMm.
e Bepxuee - 15 wmm.
e [lpaBoe - 15 mm.
e Hmwxnee - 15mm.

2. Pacuernas pa0oTa IOJKHA UMETh THUTYIbHbIA jucT. llpumep odopmiieHHS TUTYIBHOTO
JIMCTa TIOKa3aH B IPHUJIOKCHUH.

3. Pacuernas pabGoTta nomKHA COEPKATh CIEAYIONINE pPa3/Aeibl:

Conepxanue.

Beenenue.

OcHOBHas1 4YacTh.

3aKiIroueHHE.

Crucok MCMOJIb30BaHHOW JIUTEPATYPHI.

[Ipunoxenust (He ABNSAIOTCA 00SA3aTETBHONW YaCTHIO OTUETA).

4. CrpaHuibl OoTu€Ta JOJDKHBI OBITH MpOHyMepoBaHbl. Hymeparusi HaunHaeTcs cO BTOpPOM
CcTpaHullbl. Ha TUTYJIRHOM JHCT€ HOMEp CTpaHHIIE HE MPOCTaBISETCS.

5. B ocHOBHOW 4YacTu HaxoAiATCs BCE TMPOHYMEPOBAaHHBIE TJIaBbl, maparpapsl U
nojanaparpagsl.

Hymepamus mnaparpadoB u moanaparpadoB MPOU3BOIATCS CIEAYIOIINM 00pa3oM:
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o [IlepBas mudpa oOo3HAUaET HOMEpP TIJIABHI.

e Bropas uudpa - mopsakoBelii HOMep maparpada.

e Tperbs nudpa - MOPSAKOBBIA HOMEp moamnaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 riaBsl 3:

e |l Onucanue pacueTHol cxeMbl

e 3.2 I'paHu4YHBIE YCJIOBUS

e 3.2.5 I'paHu4HbIE YCJOBHS MO NMepeMeleHusAM

Hymepanus pucyHKOB NpPOM3BOJIUTCS CIEAYIOIIUM 00pa3oM:
o [Ilepas mudpa oOo3HAUaET HOMEpP TIJIABHI.
e Bropas nudpa - mopsAKOBEIA HOMEp PHUCYHKa B TJIaBE.

Hanpumep, pucyHOK B riaBe 3, UMEIOIIHMKA MOPSAKOBBIN HOMep 11:

e Puc. 3.11. [InanoroBoe OKHO BBOJAa HCXOJHBIX JIaHHBIX
Touka B KOHIIE Ha3BaHMs TJaBbl, maparpada, moamaparpada ¥ pUCYHKA HE CTaBUTCH.

Hazpanue riaBbl nuieTcs 3arjiaBHBIMU NMOTYKUpHBIMU OykBamu. Ha3Banus naparpados u
noanaparpadoB MUIIYTCS CTPOYHBIMH MOIYKUPHBIMHU OyKBaMH, 3a UCKIIOUEHHEM NIEpBO

OykBbl, 3arynaBHoM. [loanaparpadbl MOTYT ObITh BBIIEIEHBI KypCHBOM.

6. Hymepamnmsi mcronp30BaHHOW JHUTEpaTyphl MPOM3BOAUTCS OO0 B andaBUTHOM TMOPSIKE,
100 M0 Mepe CCHIJIOK Ha HEE B TEKCTE KYPCOBOM pabOTHI.
[Tpumepsl ohopMIIEHUST JTUTEPATYPHI.

Kuuru:

7. bunepman B.JI. — Teopus mexannueckux xosnebanuii. — M.: Beicm. mkomna, 1980. — 408
c

8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
Kypuanbr:

e bopucos 10.C., bnarosemenckuii 0.H., JImutpuuenxo C.C., [lankparoB H.M. Ananu3
MPUMEHUMOCTH YPaBHEHHI U UcclieqoBaHue (popMbI KpHUBO ycTanocTu // 3aBoackas
naboparopus. luarnoctuka marepuanos, Ne10, 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 coaepKaHUIO Pa3aeaoB PacdeTHoi padoThI

1. B CoACpKaHUM JTOJIKHBI OBITh MNpEACTaBJICHBI HAa3BaHWA BCCX TJIaB, naparpa(bOB u
no;[naparpa(bOB C YKa3zaHHEM HOMCPOB HAYaJIbHbIX CTpPAaHHII.
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2. Bo BBemeHuu 000OCHOBBIBAETCS aKTyaJIbHOCTb u CTaBUTCS eib paboThI,

MEPEUUCIISIIOTCST  pellaeMble 3a7adyd W JIaeTCs KpaTKOe CoJiep)KaHue Bcex TiaB. [l

KypCOBOTO IIPOEKTa, COJIEPIKAIIEeTr0 KOHKPETHBIC 3314, JaeTCs MOCTaHOBKA 3a/ad.
Teoperndeckas paboTa MOKET HOCUTh OMHCATEIbHBIA HIIM METOAMYECKUN XapakTep.

3. B ocHoBHO# YacTH TOIPOOHO OMKCHIBACTCS MOCIEAOBATEIBHOCTD PEIICHUS 3a/1a4H.
Ilpumepnutit IaH OCHOBHOM 4acCTH

IlocranoBka 3amaun. CBeneHus 00 OOBEKTE WCCIENOBAaHUA M OOJACTH
MalIMHOCTPOEHUSI.

TeopeTnueckne OCHOBBI pELICHUs 3a/1a4H, UCIIOJIb3YEMbIE aITOPUTMBI.
Onucanue NporpaMMHOTo o0ecredeHus

HcxonHble naHHbIe, ONUCAHNE PACYETHOU CXEMBI.

Xapaxtepuctuku Mozaenun MKD. KomnnyecTBo 351€eMEHTOB, Y3710B, CTEHEHEH
CBOOO/IBI.

OnucaHue TUIIOB KOHEUHBIX 3JIEMEHTOB.

Nudopmanust 06 ycrnoBusx 3aKperyieHus: U HarpyXeHHsl.

[TocnenoBarensHOCTH (OPMUPOBAHUS MOJENIU CpeAcTBaMH Iporpammbl MKO,
0COOEHHOCTH IMOATOTOBKH MOJIEIIH.

Nudopmanus o npoiiecce pemieHus 3aauu.

CeeneHusi 0 KOMIIbIOTEpE, XapakTepucTukax nporpammel MKD (Ha3zBaHue,
BEpCHs, BO3MOKHOCTH), HEOOXOJIUMBIX BBIYUCIUTEIBHBIX peCcypcax, BPEMEHH
pelIeHus.

AHanu3 pe3ynbTaTOB pACUETOB.

4. B 3ak/Il04eHUM JaeTCs KpaTKas OIEHKAa W OCHOBHBIC BBIBOJBI BBITIOJHEHHOW pPalOTHI.

5. B npuioxkeHue BBHIHOCUTCS WHOOPMAIMOHHBIA MaTepuan, HE TPEOYIOUUN IeTaabHOTO
paccMOTpeHHsl B OCHOBHOW YacTd (Hampumep, TaOJNWIbl, TpaduKd, PUCYHKH, JTHUCTUHTH
mporpamMm H T.I1.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO PACYETHOI PaGoThI

PacueTHas paboTa n0JkHa ObITE 0()OPMIIEHA COTIIACHO TPEOOBAHMAM yKA3aHHBIM BBIILE.
CojepkaHWe pacyeTHOM pabOTBhl JOKHO COOTBETCTBOBATH  IIEPEUMCICHHBIM BBIIIE
TpeOOBAHUSM.

Pacuernas pa60Ta JOJDDKHa OBITH ClaHa 3a IBC HCACIM OO0 OKOHYaHHA CEMCCTpPA.

1.
2.
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CTpyKTypa u coaepKkaHue IMCIHUILIHHBI

[Tpunoxxenue 1.

«CoBpeMeHHbIE CPeACTBA IPOrPAMMMPOBAHNSA B 32/1a4aX MEXaHUKHU TPAHCIIOPTHBIX CPEACTB»
110 HANIPABJICHHUIO MOATOTOBKH 10 HANPABJeHUIO MOATroTOBKH 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHUE

CpPeACTBa» (YPOBEHb CIENHATNTETA), MPOPMiIb: « KoMNbIOTEPHbIH HHKUHUPHHI B AaBTOMOOMIECTPOCHUM »

< Buabl yueOHoii padoTsl, DopMm
? = 2| BKIIOYas CAMOCTOSITENbHYIO Buasbl camocrosiTe/ibHOMH padoThI bl
Paznen g % § padoTy CTY/ICHTOB, CTY/IEHTOB arrect
n/n S T 3 U TPYJ0€MKOCTh B Yacax anuu
J | II/C | JIag | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p |9 | 3
CeabMoii cemecTp
1.1 | Tema 1. Bseoenue 2 1 2 8
JlabopaTopHast pabota «3HAKOMCTBO
12 |€© nHTEep(hericoM YHUBEPCATHHOTO 2 1 6
' MIPOTPaMMHOTO 00€CTIEUeHUS METO 1A
KOHEYHBIX 2JIEMEHTOB»
Tema 2. bazoeévie nonamus,
mepMuHbl u onpeoeienus,
1.3 | ocnoenvle cunmaxcuueckue 2 2-3 2 8
KOHCMPYKUUUu, CmpyKmypvl OGHHbIX
A3blKa npozpammuposanusn C++,
1.4 | Jlabopamopnas paboma «mema 2» 2 2-3 6
15 Tema 3. O630p uncmpymenmos 2 4.5 2 8
cpeosl nPOPAMMUPOBAHUSL.
1.6 | Jlabopamopras paboma «tema 3» 2 4-5 6
17 Tema 4. C030~auue KOHCOJIbHBIX 2 6-7 2 8
npunocenuil.
1.8 | Jlabopamopuas paboma «mema 4». 2 6-7 6
1.9 | Tema 5. Co3z0anue npunoryicenuil na 2 8-9 2 8
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OCHO6e O110Ka ouanoza

1.10

Jlabopamopnas paboma «mema 5».

1.11

Tema 6. Cozoanue npunosxcenuii ¢
zpagpuueckum unmepgheiicom

10-14

16

1.12

JlaboparopHast pabota «Tema 6».

10-14

12

1.13

Tema 7. llpumenenue 6ubnuomexu
OpenGL npu cozoanuu
2paghuueckux npunoHceHu

15-16

1.14

Jlabopamopuas paboma «mema 7».

15-16

1.15

Tema 8. Opzanuzayus
napanienbHozo 6bINOJTHEHUA
ancopummos

17-18

1.16

Jlabopamopuas paboma «mema 8».

17-18

(Dopma ammecmauuu

Bcero yacos 1o nuciIinie
Bo BTOpoMm cemectpe

18

54

72

Bcero yacoB nmo AUCHHUILIMHE BO
BCeX ceMecTpax

18

54

72
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Ipunooicenue 2 k

. . paboyel npocpamme
MUWHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OBPA3OBAHUS POCCUMCKOU ®ENEPALINU

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

HanpasJjieHne nNoAroToBKM:
23.05.01. HazemMHbIe TPAHCIIOPTHO-TEXHOJOTMYECKHUE CPEACTBA
(YpoBeHb CHIeHUAIUTETA)
IIpoduns: KoMnboTepHbIi HHKHHUPUHT B ABTOMOOWJIECTPOCHNH
Dopma obyuenus: ounas

Kageopa: Junamuxa, npounocme mawiun u conpomueienue mamepuanos

@OH/1 OUEHOYHbBIX CPE/ICTB

MO JNCIHUIIJIMHE
«CoBpeMeHHbIe CPeACTBA MPOrPAMMHUPOBAHUSA B 32/1a4aX MeXaHUKH
TPAHCHOPTHBIX CPEACTB»

Cocras: 1. ITaciopT ¢goHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEeHOYHBIX CPEICTB:

Mockea, 2024 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

«COBpeMeHHBIe CpeaACTBa NMporpaMmmMupoBaHus B 3a/la4aX MEXaHUKH TPAHCIIOPTHLIX CPEACTB»

dI'0OC BO 3

B mporiecce 0cBOSHUS JAaHHOHN JIUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CICAYIONTUE
o0enpogeccnoHanbHbIe U NPO(ecCHOHATIbHbIE KOMIIETEHIINH

KOMIIETEHIINHN IlepeyeHb KOMIIOHEHTOB Texnosoruss | @opma CreneHu ypoBHeil 0CBOCHHA
NH- O®OPMYJINPOB- (GopMUpPOBAH (OLEHOYHO |KOMIIETEHLUIl
JEKC |KA U ro

KOMIIETEHI[UIl (CpeacTBa
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OIIK-5

Crioco0eH MpUMEHSTh
MHCTPYMEHTapUil
(hopmanu3zanyu
MHKEHEPHBIX, HAYYIHO-
TEXHUYECKHX 3a/1a4,
HCTIOB30BaTh
MPHUKIIaTHOE
[IporpaMMHOe
obecriedeHue mpu
pacuere,
MOJIETUPOBAHUH H
MPOEKTUPOBAHHUH
TEXHIUYECKHX 00BEKTOB
1 TEXHOJIOTHYECKIX
[POIIECCOB..

3HATH:

CHHTaKCHUYECKHE KOHCTPYKIUH, CTPYKTYPBI
IMaHHBIX, HAOOPBI METOJIOB U COCTaB OMOTUOTEK
npoueayp 00beKTHO-OPHEHTHPOBAHHOTO SI3bIKA
MpOrpaMMHUPOBAHUSL.

'YMeTb:

MCCIICZIOBAHUSI KOHCTPYKIIMH TPaHCIIOPTHBIX
CPEJICTB C y4ETOM OCHOBHBIX TPEOOBaHMI
HG(OPMAITMOHHOW 0E30IaCHOCTH;

M CIIOJIb30BATh I/IH(bOpMaHI/IOHHLIe TEXHOJIOT'UU B
BaJayax MEXaHWKHU IIPU IPOEKTUPOBAHUU U

BJIaJeTh:

MHCTPYMEHTAMH Pa3pabOTKU MPUKIIaIHBIX
[porpamMMm OJHOW U3 COBPEMEHHBIX
BBIYMCIHUTEIBHBIX CPEXl IPOrPaMMHUPOBAHUS.

paSpa6aTBIBaTI) BBIYMCIMTEIIBHBIC ITPOrpaMMbl JJIA

MCCICAOBAaHUAX CUCTEM TPAaHCHOPTHBIX CPEIACTB.

CamocTosi-
TEeJIbHAS
pabora,
MEKITUH,
MpaKkTu4ec-
KHC 3aHATHA,
mabopaTtop-
HbIe pabOTHI

ba30BbIil ypOBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbL MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX JIeMEHMO8.

Bocnpon3BoICTBO MOJYYEHHBIX

3HAHUI B XOJI€ TEKYIETO KOHTPOJIS.
IloBbIlIEHHBI YPOBEHB:

- CIIOCOOCH CamMoCmosamenbHo

npedcmaesisims omoeibHbvle
KOHCMPYKMUBHbLE dNIeMEHMbl MAUUH (8
uacmHoCmu - pam, Ky30808, demalell
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM Memood
KOHEUHBIX IIEeMEHMOB;

- CIIOCOOCH CaMOCmOsImenbHO UCHOIb308aNb
cospemenHoe npozpammuoe obecneuenue Os
AHAMU3A  HANPSDICEHHO  0ehOPMUPOBAHHO20
cOCMOosIHUSL U NPOYHOCMU Oemanel U Y3108
mawun.

MPAKTUYECKOE MPUMEHEHHE TOJYYEHHBIX
3HAHUM B MpoOIECcCe IMOJAMOTOBKH K

CEMHUHAapaM, K BBICTYIIJICHHUIO C JOKJIaaA0M
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OIIK-7

CrocoOeH  MOHMMATh
[TPUHIATTBI paboThI
COBPEMEHHBIX
MH(POPMAaITMOHHBIX
TEXHOJIOTU I u
MCIIONB30BaTh WX IS
peIIeHus 3a1au
rpoheccroHaIbHON
NeSITeIbHOCTH

3HATH:

OCHOBHBIE TIPUHIUIIBI AJITOPUTMU3ALINN IS
[pa3pabOTKH M UCTIONB30BaHMUS MPUKIAIHBIX
[porpamMM pacuera HanpsKeHHO
IneopMUPOBAaHHOTO COCTOSIHUS KOHCTPYKIIHHA
TPaHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX
TEXHOJIOTMYECKOro 000py10BaHUSI.

'YMeThb:

MCIIOJIH30BAaTh COBPEMEHHOE MPOrPaMMHOE
obecriedenue Jyist pa3pabOTKU MPUKIAHBIX
MpOrpamMM pacuyeTHOI0 aHaIM3a HAPSKEHHO
neopMUpPOBAHHOTO COCTOSHHS JICTaNIEH U y3II0B
TPAaHCTIOPTHO-TEXHOJIOTUYECKHUX CPEACTB U UX
TEXHOJIOrMYECKOro 000pyI0BaHUSI.

BJIaJeTh:

HaBbIKAMH MPUMEHEHHUST CUCTEMBI
[IPOrpaMMHUPOBAHUS ISl pa3pabOTKH MPHUKIAIHBIX
[IporpaMM IJIsl pacdyera HampsHKeHHO
ImeOpMHPOBAaHHOTO COCTOSHUS JI€TAIEH U Y3JTI0B
TPAaHCTIOPTHO-TEXHOJIOTUYECKHUX CPEACTB U UX
TEXHOJIOIMYECKOro 000y T0BaHUS

CamocTos-
TCJIbHAasA
pabora,
IICKIIMH,
[paKTHYEC-
KUE 3aHATUS,
1abopPaTOPHBI
e paboThI

YO,

ba30BbIil ypOBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX I/IeMEHMO8.

Bocnpon3BoICTBO MOJYYEHHBIX

3HAHUI B XOJI€ TEKYIETO KOHTPOJIS.
IloBbIlIEHHBI YPOBEHB:

- CIIOCOOCH CamMoCmosamenbHo

npedcmaesisims omoeibHbvle
KOHCMPYKMUBHbLE dNIeMEHMbl MAUUH (8
uacmHoCmu - pam, Ky30808, demalell
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM Memood
KOHEUHBIX IIEeMEHMOB;

- CIIOCOOCH CaMOCmOsImenbHO UCHOIb308aNb
cospemenHoe npozpammuoe obecneuenue Os
AHAIU3A  HANPSDICEHHO  0ehOPMUPOBAHHO20
cOCMOosIHUSL U NPOYHOCMU Oemanel U Y3108
mawun.

MPAKTUYECKOE MPUMEHEHHE TOJYYEHHBIX
3HAHUM B MPOIECCEe IMOJATOTOBKH K

CEMHUHAapaM, K BBICTYIIJICHHUIO C JOKJIaaA0M
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Tpunoosicenue 3
K pabouetl npocpamme

Ilepeuens oyenounwvix cpedcme no OUCyUnIUHE
«CospemenHble CpeOCmea nPOZPAMMUPOBAHUA 6 3A0AUaAX MEXAHUKYU MPAHCHOPMHBIX CPEOCHIE»

HaumenoBanue [IpencraBnenue
Ne OIIEHOUHOTO Kparkas xapakreprucTrka OLIEHOYHOTO OLICHOUYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC

CpencTBo KOHTpOJIS, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecema  MMEJaroru4ecKoro

Veruplii onpoc  [pabOTHHKAa ¢ 0OydarolUMCs Ha  TEMBI, Bomnpocs! o
1 cobeceoBaHMe, (CBSI3aHHBIE C M3yd4aeMOW AMCIUIUIMHOW, U TeMam/paszeinam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIATIIINHBI

00y4aroIIerocs 1Mo ONpeIeICHHOMY Pa3Jieny,
reMe, npobsemMe H T.11.

CpencTtBo  MpOBENEHUsT  MPOMEKYTOUHOMN
ATTCCTallU 10 PE3yJIbTaTaM BBIIIOJTHCHUA

. [Tpumep 3K3aMEHAITMOHHOT
BCeX BHUAOB YyueOHOM pabOThl B TEYEHUU PHMEP JK3AMCHALIMOHHOTO

DK3aMeH ounera 1 BOIPOCHI K
2 ceMecTpa C  IPOCTaBJICHHEM  OILICHKH
(Ok3) dK3aMEHy
OTJIIMYHOY, «XOPOILIOY,
«(YZI0BIIETBOPUTEIHHO I «HE
yZIOBJIETBOPUTEIHHO
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®daxynsrer TPAHCIIOPTHBIN, kadenpa «JIMHAMIKA, IPOYHOCTH MALITHH H
COMPOTHUBIICHUE MAaTEPUAJIOB»

Hucuuminaa - CoppeMeHHbIe CpecTBa NIPOrpaMMHUPOBaHUs B 3aa4ax
MEXaHMKH TPAHCHOPTHBIX CPEACTB

Hanpagnenue -23.05.01. HazeMHble TpPaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA
(ypoBensb cneruanurera), npoduib: " KoMnbroTEpHbIA HHKUHUPHUHT B
aBTOMOOUJIECTPOEHUHU

Bonpocsl 11 KOHTPOJIsl 3HAHUU

1. AndaButHo-IMppoBbIE CUMBOJIBI, KIIOYEBBIE CIIOBA, HACHTHU(PHUKATOPSI,
3HAKU omeparuii s3bpika nmporpammupoBanusi C++. KomMeHTapuu B TEKCTe
IpOrpaMMBl.

2. TlpocTele THUMBI AAHHBIX s3bIKA MporpammupoBanust C++., ykazaTenw,
MaCCHBBI, CTPYKTYphl. ONIMCaHUE JAaHHBIX B MMPOTpaMMeE.

3. Jlormueckue BBIpaXEHHS s3bIKa MporpammupoBanus C++. Jloruueckue
oneparuu. [IpuopuTeT BHITIOJIHEHUS ONEpalMii IPU BBIYUCIICHUU 3HAUCHUS
BBIPKCHHUS.

4. ApubmMeTndeckue  BbIpaXeHUs  s3blka  nporpammupoBaHus — C++.
Apudmetndeckue ormnepanud. [IpUoOpuUTET BBITIOTHEHUS OMNEpaluii Mpu
BBIYHMCJICHUW 3HAUYCHUS BhIpaxeHus. [IpeoOpazoBaHue TUTIOB JaHHBIX.

5. bazoBele omepaTopbl s3blKka nporpammupoBanHus C++.  Omnepartopsl

NIPUCBaWBaHUs, LIMKJA, YCIOBHBIE, IEPEX0/1a, COCTABHBIE.

Ileperpy3ka ornepaTopoB B s3bIKE IporpaMmupoBanus C++.

7. Ucnonb3oBanue (yHKUUMA B si3bIke mporpammupoBanus C++. dopmanbHbie
napameTpbl. OOMEeH JaHHBIMU 10 3HAYEHHUIO W MO cChUIKe. Bo3Bparaembilii
napamerp.

8. Kmaccol B s3pike mporpammupoBanus C++. Ctpykrypa kimacca. [lonstus
oOwekTa knacca. [lyObnuyHble U 3amuieHHbIe AIeMEeHTHl Kiacca. ba3oBbie u
npou3BoHbIe Kiacchl. Hacnenoranwue. [leperpykaembie ¢yHKITUN.

9. Untepdetic cpeast nporpammupoBanus MS VS. Tlanenun «O6o3peBarenb
pemenuin», «lIpeacraBnenue knaccosy, «Pecypcoiy.

10. Tumsr mpoexktoB MS VS. Crioco0OpI co3/1aHMsS U HACTPOUKHU MPOCKTA.

11.Co3nanue pecypcoB B cpene MS VS. (nuanmoroBeIX maHeneH, maHenei
WHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB W Jp.) Ha OCHOBE IIA0JIOHOB.
Hcnonp3oBanue «MacTepa K1accoBy» ISl CO3JJaHuUs IEPEMEHHBIX, (PYHKIIHHA,
KJIACCOB.

12.B03MOXXHOCTH BBITIOJTHEHUS OTIAKH MTPOCKTA.

13.CtpykTypa KOHCONBHOW mporpammbl C++. J[MpeKTHBBI Mpernpoieccopa.
['moGanbHOE W JIOKAbHOE TpencTaBlieHne MaHHBIX. O0JacTH BHIUMOCTH
NEPEMEHHBIX.

14.CraTuyeckoe U TUHAMUYECKOE pa3MelleHne JaHHbix C++.

15.Onepanuu BBoja/BeiBoa C++ Ha KOHCOJIb yIIpaBJieHUs, B (haii.

16.KoMmunsius 1 oTiaaka nporpammel B cpeae MS VS.

o
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17.CpenctBa 6ubnmuoreku MFC nns co3nanus NpuiioKeHU Ha OCHOBE OJioKa
auanora. Mcmonb3oBanne WHTEP(EHCHBIX AIIEMEHTOB YIPABICHUS THIIA:
KHOTIKA, OKHO PEIaKTHPOBAHMS, MEPEKII0YaTeNb, CIHUCKH, OCTYHOK U JIp.
Coznanue  00paOOTYMKOB  COOBITUM  3aJ€HCTBOBAHMS  DJIEMEHTOB
yIpaBJICHHUS.

18.CpenctBa 6ubnuoreku MFC nana co3nanus npuiioxeHud Trpaduyueckum
untepdeiicom. Hactpoiika Buma rpaduueckoro npuioxeHus. CTpykrypa
TPUIIOKEHHS «ITOKYMEHT-TIPEICTABICHUE.

19.Pabora ¢ rpaduyeCKUMH HWHCTPYMEHTAMH PHUCOBAHUS OKHA: OOBEKTHI
KJIACCOB KUCTh, IEPO, OUTOBBIA MACCUB, LIPU(PT, PETHOH.

20.Co3znanue 35eMeHTOB ymnpasieHus B cpeae MS VS: ocHOBHOe MEHIO U €ro
AJIEMEHTHI.

21.Co3nanue 31eMeHTOB yrpaBieHus B cpesie MS VS: KOHTeKCTHOE MEHIO.

22.Co3znanue 3J1IeMEeHTOB yrpaBiieHus B cpene MS VS: nanenb HHCTpYMEHTOB.

23.Vcionp30BaHUE TOPSYMX KIABHII (AKCEIepaTopoB) NS YIpPaBICHUS
IIPOTPAMMON.

24.Cnioco6b1 paboThI C MBIIIBIO B MPUIIOKEHUIX Tpaduueckum HHTepdeicoM.

25.3amanue  TMOJCKA30K JUIsi DJIEMEHTOB YIPAaBICHHUS B  TPUIIOKEHUSIX
rpadudecKkuM HHTEPHEHCOM.

26.Pabota co cTaTycHOMl CTpPOKOW B MPUIIOXKEHUAX TrpaduyecKuM
uHTephecoMm.

27.Co3iaHue J04YepHUX OKOH M OJIOKOB Auanora (MoAaJbHbIA/HEMOAAIBHBIN
0J10Ku 1uasnora, OJOK Juanora co BKIaJKaMH).

28.00mue OJ0KM Auanora: OTKPBITh (paiiin 1 YTeHHs, OTKPBITH (ailn uis
3aIucH, BbIOOp 1BETA, BEIOOD IpU(Ta TEKCTA, IeUaTh JOKYMEHTA U JIp.

29.3anyck npuiiokeHuit u3 nmporpamMmmbl. Co31aHne MOTOKOB.
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MMHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepuajoB»
Jucuunmmna - CoBpeMeHHBIE Cpe/iCTBa MPOrpaMMHUPOBAHUS B 33]ja4aX MEXaHUKH TPAHCIIOPTHBIX
CPEACTB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOIOTMUECKHE CPECTBA (YPOBEHD CIELMATIUTETA)
npoduis: " KOMIBIOTEpHBIH HHKHHUPUHT B aBTOMOOMIIECTpOCHHUH
Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AJIAHHUE Ne 1
1. AndaBuTHO-IMPOBBIE CHMBOIBI, KIIOYEBBIC CIIOBA, HJCHTU(DHUKATOPHI, 3HAKK OIEpalfii  s3bIKa
nporpammupoBanust C++. KomMmeHTapuu B TEKCTE MPOTPAMMBEL.
2. Kommwrsinust 1 oTiajika mporpaMmsl B cpene MS VS,

3. 3aymaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1oB/

MUHHCTEPCTBO OBPA3OBAHUS U HAYKHU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE VUYPEXX/IEHUE
BBICHIET'O OBPA3OBAHUA

«MOCKOBCKHI HOJIPITEXHICI‘-IECKPIF[ YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/{uHamMuKa, IPOYHOCTH MAIIMH M COMPOTHBICHHE
MaTepruajoB
Hucuumaa - CoBpeMeHHBIE CpeiCTBA TPOrPaMMHUPOBAHUS B 33/]a4aX MEXAHHKH TPAHCIIOPTHBIX
CpeZcTB
Hampasnenne -23.05.01. HazemHBIE TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENCTBa (YPOBEHB CIIEIUATNTETA)
npo¢nis: «KOMITbIOTEpHBI WHXUHUPHUHT B aBTOMOOHIIECTPOCHUH»
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3A/IAHUE Ne 2
1. Jlormyeckue BbIpaXKeHHUs s3blka mnporpamMmupoBanust C++. Jlormueckue omeparuu. [Ipuoputer
BBITIOJTHEHHUS OTIEPAIINA TP BEIYHACICHUN 3HAUEHUS BBIPAKECHUS.
2. Cpencra 6oubnmmorekn MFC mnst co3manusi IpHIIOKEHN Ha OCHOBe Oyioka juainora. Mcmons3oBaHue
nHTEp(DEHCHBIX AIIEMEHTOB YIIPABJICHUS TUIIA: KHOIKA, OKHO PEeAKTUPOBAHUS, ITEPEKITI0YaTeNb, CITUCKH,
oerynok u np. Coznanue 00pabOTYMKOB COOBITHI 3a/1eiCTBOBAHMUS DIIEMEHTOB YITPABJICHUSI.
3. 3amaua.

VY TBep:KIeHO Ha 3acefaHuu Kadenpbl « _ » 2021 r., [Iporokon Ne

3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCTH MALIMH ¥ CONPOTHBICHHE
MaTepuajoB»
Jucuunmnuna - CoBpeMeHHBIE Cpe/iCTBa TPOrpaMMHUPOBAHUS B 33Jja4aX MEXaHUKH TPAHCIIOPTHBIX
CpeZCTB
Hamnpagnenue -23.05.01. HazemHabie TpaHCIOPTHO-TEXHOIOTHYECKUE CPECTBA (YPOBEHD CIICIIHAINTETA)
npoduiis: « KOMIBIOTEPHBIN HHKXKUHUPUHT B aBTOMOOHIIECTPOSHHU»
Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AJIAHHUE Ne 3
1. Apudmernyeckne BbIpakeHHsS s3blka mporpammupoBanusi C++. Apudmernueckue Omeparyy.
[Iproputer BBIMOTHEHUS ONEpalMii IPU BBIYMCICHWHM 3HAauYeHUs BhIpakeHUs. [IpeoOpasoBaHue THIIOB
JIAHHBIX.
2. CpencrBa Oubsnmorekn MFC s cosmanus mpuioxkeHuin rpadudeckum uHTepdeiicom. Hacrpoiika
BHJIa Tpaduaeckoro mpuioxkerns. CTpyKTypa MPHIOKEHNS «TOKyMEHT-TIPECTABICHUEY.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1OB/

MUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCHUIICKOU ®EJIEPALINHN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE VUYPEXX/IEHUE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJIPITEXHI:I‘-IECKHIX YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCIIOPTHbIN, kadenpa «/uHamMuKa, IPOYHOCTH MAIINH M CONPOTUBIICHHE
MaTepHaIOB»
Hucrtunuinaa - CoBpeMeHHBIE CPEeICTBa IPOrPpaMMUPOBAHUS B 3a1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpPEnCTB
Hampasnenne -23.05.01. HazemHBIe TPaHCTIOPTHO-TEXHOIOTUYECKIE CPENCTBA (YPOBEHD CIICIIUANTETA),
npoduis: « KoMnbroTepHbI HHXUHUPUHT B aBTOMOOUIIECTPOCHUH »
Kypc 1, cemectp 2

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 4
1. Ba3zoBble onepaTops! si3blka nporpammupoBanust C++. OnepaTtopsl IprUCBauUBaHUs, LUK, YCIOBHEIE,
nepexosia, CoCTaBHbIE.
2. Pabora c rpadguyeckuMy HHCTPYMEHTAaMH PHCOBAHHUSI OKHA: OOBEKTHI KJIACCOB KHUCTh, IEPO, OUTOBBIH
MAacCHUB, IWIPU(PT, PErHOH.

3. 3amaua.
VY TBep:KIeHO Ha 3acefaHuu Kadenpbl « _ » 2021 r., [Iporokon Ne
3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCTH MALIMH ¥ CONPOTHBICHHE
MaTepHaJoB

Huctununaa - CoBpeMeHHBIE CPEeNICTBa MPOrPaMMUPOBAHNS B 3a/1a4aX MEXaHUKH TPAHCIOPTHBIX
CPEICTB

Hampasnenue -23.05.01. HazemHBIe TpaHCIIOPTHO-TEXHOIOIMUECKHE CPECTBA (YPOBEHD CIELMATIUTETA)
npoduiis: « KoMIbIOTEpHBIN WHKHHAPHHT B aBTOMOOUIIECTPOCHUH »

Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AJAHHUE Ne 5
1. Ileperpy3ka ornepaTopoB B sI3bIKE ITporpaMMupoBanust C++.
2. Co3aHue 2JIEMEHTOB yIpaBjieHus B cpeae MS VS: 0CHOBHOE MEHIO M €r0 3JIEMEHTBI.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1ioB/

MUHHCTEPCTBO OBPA3OBAHUS U HAVKHU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE VUYPEXX/IEHUE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJII/ITEXHIL/’I‘-IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCIIOPTHbIN, kadenpa «/uHamMuKa, IPOYHOCTH MAIINH M CONPOTHBICHNE
MaTepHaIOB»
Hucrumuinaa - CoBpeMeHHBIE CPeICTBa IPOrpaMMUPOBAHUS B 3a1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpPEnCTB
Hampasnenne -23.05.01. HazemHBIE TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBa (YPOBEHB CIIEIIUATNTETA)
npoduis: « KoMnbroTepHbIi HHXUHUPUHT B aBTOMOOUIIECTPOCHUH »
Kypc 1, cemectp 2

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 6
1. Ucnone3oBanue ¢(yHKuuMd B s3bIke mporpammupoBanus C++. dopmanbable mapamerpsl. OOMeH
JaHHBIMU 110 3HAYEHUIO U 110 CChUIKe. Bo3Bpaiaemsblii mapamerp.
2. Co3nanue >neMeHTOB ynpasieHus B cpee MS VS: koHTekcTHOE MeHIo.

3. 3amauva.
VY TBep:KIeHO Ha 3acefaHuu Kadenpbl « _ » 2021 r., [Iporokon Ne
3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCTH MALIMH ¥ CONPOTHBICHHE
MaTepHaJoB
Hucrtumunna - CoBpeMeHHBIE CpelICTBa MPOrpaMMUPOBAHUS B 33/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeZCTB
Hamnpagsnenue -23.05.01. HazemHabie TpaHCTOPTHO-TEXHOIOTUIECKUE CPECTBA (YPOBEHD CIICIIHATINTETA)
npoduiis: « KoMIbIOTEpHBIN WHKHHAPHHT B aBTOMOOUIIECTPOCHUH »
Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AJAHHUE Ne 7

1. Knaccel B s3b1ke nporpammupoBanust C++. Ctpykrypa kinacca. [Tonstus ooObekra kinacca. [Tyonnynsie
U 3allMIIEHHBIE 3JIEMEHTHI Kiacca. ba3oBele u mpoussoaHble kiaccel. Hacienosanue. Ileperpyxaemsle

(hyHKIIH.

2. Co3nanue a5ieMeHTOB yripaBiieHus B cpene MS VS: nanens HHCTPYMEHTOB.
3. 3anmaya.

YTBepKJeHO Ha 3aceaHuu Kadenpsl «_ » 2021 r., [Tporokon No
3aB. kadempoi /A.A. CxBop1OB/

MUHHCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXX/IEHUE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJII/ITEXHI‘/JI‘-IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/[uHaMUKa, IPOYHOCTH MAIIMH M COMPOTHBICHHE
MaTepHaIOB»
Hucrtununaa - CoBpeMeHHBIE CPEeICTBa IPOrPpaMMUPOBAHUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpPEnCTB
Hampasnenne -23.05.01. HazemHBIE TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEICTBA (YPOBEHB CIEINATNTETA)
npoduns: « KommnproTepHbIl HHXKMHUPHUHT B aBTOMOOUJIECTPOCHUH »
Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3A/IAHHUE Ne 8
1. Uurepoeiic cpenst nporpammuposanust MS VS. Ilanenu «O603peBaTens pemenuii», «lIpencrasnenne
KJ1accoBy, «Pecypchi».
2. Mcionb30BaHue ropsiuMX KIIABULI (aKCEIEPaToOpOB) Ui YIPABIICHUS IPOrPaMMOM.

3. 3amaua.
VY TBep:KIeHO Ha 3aceaHud Kadenpbl « _ » 2021 r., [Ipotokon Ne
3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALIMNA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCTH MALIMH ¥ CONPOTHBICHHE
MaTepHaJoB

Hucrtumunna - CoBpeMeHHBIE CpelICTBa MPOrpaMMUPOBAHUS B 33/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEICTB

Hampasnenue -23.05.01. HazemHBIe TpaHCIIOPTHO-TEXHOIOIMUECKHE CPECTBA (YPOBEHD CIELMATIUTETA)
npoduiis: « KoMIbIOTEpHBIN WHKHHAPHHT B aBTOMOOUIIECTPOCHUH »

Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AIAHHUE Ne 9
1. Tunsl npoexktroB MS VS. CriocoOb! Co3/1aHUs M HACTPOWKH MPOSKTA.
2. Crioco0ObI paboThI ¢ MBIIIIBIO B PHIIOKEHUSAX TpadHIeCKUM HHTEPEHCOM.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CkBOp110B/

MUHHCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE VUYPEXX/IEHUE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJIPITEXHI:I‘-IECKHIX YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/MHaMIKa, IPOYHOCTb MALIMH H CONPOTHBICHNE
MaTepHaIOB»

Hucrtunuinaa - CoBpeMeHHBIE CPEeICTBa IPOrPpaMMUPOBAHUS B 3a1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpPEnCTB

Hampasnenne -23.05.01. HazemHBIE TpaHCIOPTHO-TEXHOIOTHYECKUE CpEncTBa (YPOBEHB CIIEIIUATNTETA)
npoduis: « KoMmnbroTepHbIl HHXKMHUPHUHT B aBTOMOOUJIECTPOCHUH »

Kypc 1, cemectp 2

IK3AMEHALIMOHHOE 3AJIAHHUE Ne 10
1. Cozpmanme pecypcoB B cpexe MS VS. (nuanoroBbix mnaHenel, MaHeled WHCTPYMEHTOB, MEHIO,
akcejlepaTopoB U Jp.) Ha ocHoBe maOnoHoB. Mcmonb3oBanume «Macrepa KiaccoB» Ui CO3JIaHHS
NepeMeHHbIX, (YHKLHUH, KJIacCOB.
2. 3ajaHue MOACKAa30K ISl 3JIEMEHTOB YIPABJICHUS B IPUIOKEHHUSIX TpaduIecKuM HHTEPGEHCoM.
3. 3amaua.
VY TBep:KIeHO Ha 3aceaHud Kadenpbl « _ » 2021 r., [Ipotokon Ne
3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMuKa, IPOYHOCTH MAIIMH U CONPOTUBIICHHE
MaTepHaJoB
Hucrtumunna - CoBpeMeHHBIE CpelICTBa MPOrpaMMUPOBAHUS B 33/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEICTB
Hampasnenue -23.05.01. HazemHBIe TpaHCIIOPTHO-TEXHOIOIMUECKHE CPECTBA (YPOBEHD CIELMATIUTETA)
npoduiib: « KoMIbIOTEepHBIN WHKHHAPHHT B aBTOMOOHIIECTPOCHUH »
Kypce 1, cemectp 2

9K3AMEHALIMOHHOE 3AJJAHHUE Ne 11

1. Crpykrypa xoHcombHOW mporpammbl C++. JlupekTuBBI mpemporieccopa. ['nmobansHOe U JOKaJbHOE
npencraBienre JaHHBIX. OOIacTH BUAMMOCTH TTEPEMEHHBIX.
2. Pabora co cTaTyCHOI CTPOKOI B MPHIOKEHUIX IpaduueckuM uHTepdeiicom.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1oB/

MUHHCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXJIEHNE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJIPITEXHI:I‘-IECKHIX YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/[uHaMuKa, IPOYHOCTH MAIIMH M COMPOTHBICHHE
MaTepHaIOB»

Hucrunnaa - CoBpeMeHHBIE CPEICTBA IPOrPaMMUPOBAHHUS B 3a1a4aX MEXaHUKH TPAHCIOPTHBIX
CpPEnCTB

Hampasnenne -23.05.01. HazemHBIE TpaHCIOPTHO-TEXHOIOTHYECKUE CpEncTBa (YPOBEHB CIIEIIUATNTETA)
npoduis: « KoMmnbroTepHbIl HHXKMHUPHUHT B aBTOMOOUJIECTPOCHUH »

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AIAHUME Ne 12
1. CraTriueckoe U IMHAMUYECKOE pa3MenieHne JaHapix C++.
2. Co3nmaHue JOYEpHHX OKOH W OJOKOB Jwanora (MOAabHBIA/HEMOJAIBHBIN OJIOKH auaiora, OJIOK
JHAJIOra CO BKIAJAKAMH).

3. 3amaua.
VY TBep:KIeHO Ha 3acefaHuu Kadenpbl « _ » 2021 r., [Iporokon Ne
3aB. kadenpoit /A.A. CxkBopiioB/
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MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOUN ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIEI'O OBPA3OBAHUA

«MOCKOBCKHUM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuUKa, IPOYHOCT MAIIMH H CONPOTUBIICHHE
MaTepHaJoB

Hucrtumunna - CoBpeMeHHBIE CpelICTBa MPOrpaMMUPOBAHUS B 33/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEICTB

Hampasnenue -23.05.01. HazemHBIe TpaHCIIOPTHO-TEXHOIOIMUECKHE CPECTBA (YPOBEHD CIELMATIUTETA)
npoduiib: « KoMIbIOTEpHBIN WHKUHAPHHT B aBTOMOOHIIECTPOCHUH »

Kypce 1, cemectp 2

IK3AMEHALIMOHHOE 3AJTIAHUE Ne 13
1. Omnepanuu BBosIa/BeIBOsIa C++ Ha KOHCOJb YIIPaBJICHHS, B (aiii.
2. O0mme OJI0KU quanora: OTKPBITh (Gaiil sl YTeHUs, OTKPBITH (aily Juis 3amncH, BEIOOp 1BETa, BHIOOP
mpu@Ta TeKcTa, medaTh JOKyMEHTa U JIp.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1oB/

MUHHCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJIEPALINN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YVUYPEXXJIEHUE
BBICHIET'O OBPA3OBAHMA

«MOCKOBCKHI HOJII/ITEXHIL/’I‘-IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKMHH ITIOJIUTEX)

®akynsrer TPAHCITOPTHBIN, kadenpa «/[uHamMuKa, IPOYHOCTh MAIIMH M COMPOTHBICHHE
MaTepHaIOB»

Hucnunnaa - CoBpeMeHHBIE CPENICTBA IPOrPaMMUPOBAHHUS B 3a1a4aX MEXaHUKH TPAHCIOPTHBIX
CpPEnCTB

Hampasnenne -23.05.01. HazemHBIE TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENCTBa (YPOBEHB CIIEIUATNTETA)
npoduis: « KomnproTepHbIli HHXKMHUPHUHT B aBTOMOOUJIECTPOCHUH »

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3A/IAHUE Ne 14
1. [IpocTeie TUIBI JaHHBIX A3bIKA MMporpaMMupoBanust C++, ykazatenu, MacCUBBI, CTPYKTYpbl. Onucanme
JAHHBIX B TPOrPaMMe.
2. Bemonnaenue oTiagku mpoekTa B cpene MS VS.

3. 3amaua.
VY TBep:KIeHO Ha 3acefaHuu Kadenpbl « _ » 2021 r., [Iporokon Ne
3aB. kadenpoit /A.A. CxBoprios/
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MMHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHAM MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIMH U CONPOTHBIICHHE
MaTepHaJioB)

Hucrturumnaa - CoBpeMeHHbIE CpelICTBa MPOrpaMMUPOBAHUS B 33/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEICTB

Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOIOTMUECKHE CPENCTBA (YPOBEHD CIELUATIUTETA)
npoduiib: « KoMIbIOTEepHBIN WHKUHAPHHT B aBTOMOOHIIECTPOCHUH »

Kypce 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 15
1. CtaTrigeckoe ¥ TMHAMHYECKOE pa3MeIeHne nanapix C++.
2. 3amyck npwIoKeHn# u3 nporpammel. Co3iaHue OTOKOB.

3. 3anmaya.
YTBepKJeHO Ha 3acelaHnu Kadenpsl «_ » 2021 r., [Ipotokon Ne
3aB. kadempoi /A.A. CxBop1OB/
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