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1 eau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enbto n3yueHus: qucuMIUIMHBL « COBpEMEHHbBIE CPEICTBA IPOrPAaMMUPOBAHUS B
3aJjauaX MEXaHUKU TPAHCTIOPTHBIX CPEICTBY» SBIISETCS !

—  ¢opmupoBaHue 3HaHUM 00  OOBEKTHO-OPUEHTHPOBAHHBIX  A3BIKAX
IpOTrpaMMHUPOBAHUs, COBPEMEHHBIX CpelaxX pa3pabOoTKH BBIUUCIUTEIBHBIX MPOrpamMm
IJI1  BBINIOJTHEHUS BBICOKOIIPOM3BOAMTENBHBIX pAcueToOB, BHU3YaJbHBIX METOAAX
NpOTrpaMMHUPOBAHUS TPWIOKEHUH ¢ TpaduueckuM HHTEpQeiicoM IMOJ COBPEMEHHBIE
OTIEpaIlOHHBIE CHUCTEMBI, croco0ax pa3paboTKu MPUKIAAHOTO MPOTPAMMHOTO
oOecrieyeHUs IS MOJEIMPOBAHUS ¥ HWHXKEHEPHOTO HCCIECIOBAHUS MEXaHHKHU
TPAHCIIOPTHBIX CPEJICTB, aHAIN3a HAMPSKEHHO-AE(POPMUPOBAHHOTO COCTOSHUS JIeTanen
U y3JI0B aBTOMOOMIIEH U TPAKTOPOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBaJTU(UKAIIMOHHON
XapaKTepUCTHKON crienuaiucta nmo HampasieHuto 23.05.01 «HazemHbie TpaHCTIOPTHO-
TEXHOJOTMYECKHE CPeACTBa» (YPOBEHb CIIELUAINTETA), ClIeHuann3aus: «ABTOMOOUIN
U TPAKTOPbI», Npoduib: « KoMINbIOTEpHBI HHKUHUPUHT B aBTOMOOUIIECTPOCHUN.

1.2 3agauyn AMCHUILIMHBI

3amavamMu muCcHUATUINHBI « COBPEMEHHBIE CPEICTBA MPOTPAMMHUPOBAHUS B 331a9axX
MEXaHUKH TPAHCIIOPTHBIX CPEACTBY SIBIISIIOTCS:

- O3HAaKOMJICHME  CTYACHTOB C  BO3MOXKHOCTSIMH, CHHTAaKCUYECKUMU
KOHCTPYKIIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJAOB U OMOIMOTEKaMU
npoienyp 0O0beKTHO-OPUEHTHUPOBAHHOTO S3bIKa MPOTPAMMHUPOBAHUS TMPU pa3pabOTKe
MPUKIAAHBIX TPOrpaMM HCCIEAOBaHUS JUHAMHUKMA W TPOYHOCTU Y3J0B U arperaTtoB
MOOMJIBHBIX MAIIIHH.

- 3HAaKOMCTBO CTYJEHTOB C OJHOW W3 COBPEMEHHBIX Cpea pa3padoTKu
BBIYMCIIUTEILHBIX POTPAMM.

— u3ydyeHre S(OPEKTUBHBIX BU3YAIbHBIX METOJOB Pa3pabOTKA MPHIOKEHUN U
peanu3aliii  BBICOKOTIPOM3BOIUTEIBHBIX UYHCIECHHBIX aITOPUTMOB JUISI  aHajaM3a
JTUHAMUKH U TIPOYHOCTH KOHCTPYKITMI MAaIlIHH.

2 MecTo TUCHHMIUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

HuctunnHa «CoBpeMeHHBIE CPEICTBA MPOTPAMMUPOBAHUS B 33]]a4aX MEXaHUKH
TPAHCIIOPTHBIX CPEACTB» OTHOCUTCA K 0OsA3aTenbHOM dYacTu Onoka 1 gucHumiuH
(Momyieit) mpodheCCHOHATBFHOTO UKIa OCHOBHBIX 00pa3zoBaTenabHbIX mporpamMm (OOIT)
no HanpasieHuto noarotoBku 23.05.01 «HazemHbie TpaHCIOPTHO-TEXHOJIOTUYECKUE
cpenctBa» (YpOBEHb CHEIHAUTETA), CICIHATU3alusi: «ABTOMOOWIM M TPAKTOPHI»,
npoduns: « KoMObIOTEpHBIN HHXKUHUPHHT B @BTOMOOMIICCTPOCHHH ».

[IpenmecTByomuMyu  KypcamM, Ha  KOTOPbIX  Oasupyercs  IUCIUILIMHA
«CoBpeMeHHBIE CpeACTBa MPOrpPaMMHUPOBAaHUSA B 3a/ladaX MEXaHUKUA TPAHCTIOPTHBIX
CPEICTB» SBIISIOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHYECKUI aHAIH3).

3 Komnerenuuu oOyuamwiuierocsi, ¢gopmMupyembie B pe3yJjbTarTe OCBOEHHS
AUCIHUNIMHBI



B pesynbraTe OCcBOEHUWS AMCIMILIMHBI CTYJAEHT JIOJDKEH O00IanaTh CIETYHOIIUMU
npodeccuonanbubpiMu (I1K), obmenpodeccuonansabiMu (OIIK) u npodeccuonanpHo-

cnenuanusupoBanHbiMu kKomnereHnusmu (OITK-5, OITK-7):

B pe3yabTare ocBOeHUs

MPUHITUTIBI pAOOTHI
COBPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTHUH U
MCIOJIb30BaTh UX IS
pelIeHus 3a1aq
npodeccnoHanbHOM
JeSATSIIbHOCTH

o0pa3oBaTe/ibHOI
Kon HpOrpaMmbi IlepeyeHb MIaHMpPyeMbIX Pe3yJbTATOB
KOMITETeHIM U . 00y4eHHUsI 1O AUCHMILINHE
o0yyarommiicst 10J7KeH
00Ja1aThH
OIIK-5 Crnoco0eH npuMeHsTh 3HATh:

MHCTPYMEHTapUu ® CHHTAKCUYECKHE KOHCTPYKIUH,

bopmanuzanuu CTPYKTYpBbI JaHHBIX, HA0OpPbI METO/I0B

WHXXEHEPHBIX, HAYYHO- U coCTaB OMOIMOTEK MPOLEAYD

TEXHUYECKUX 3a7ad, 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA

HCIIOJIB30BAaTh MIPUKIIAHOE pOrpaMMHUPOBAHUS.

IIPOrPaMMHOE yMeThb:

obecIeYeHue IPH pacyeTe, e pazpabaThiBaTh BBIYHCIIUTEIBHEIE

MOZEIMPOBAHUA 1 MPOrpaMMBbI A HCCJICOBAHUA

POCKTUPOBAHUHN KOHCTPYKUMI TPAHCIIOPTHBIX CPEACTB

TEXHMYECKUX 00BEKTOB U C YYeTOM OCHOBHBIX TpeOOBaHHIA

TEXHOJOTHYECKHUX MH(POPMALIMOHHOM OE301TaCHOCTH;

Hponeccos ®  HCIOJIb30BaTh nH(GOpPMaIMOHHbBIE
TEXHOJIOTHH B 3a/ladaX MEXaHUKHU IIpU
IIPOCKTUPOBAHUM U HCCIEAOBAHUAX
CHUCTEM TPAHCIIOPTHBIX CPENICTB;

BJIA/IETh:
® UHCTPYMEHTaMHU pa3pabOTKU
MIPUKJIAIHBIX TPOTpaMM OJTHOU U3
COBPEMEHHBIX BBIYMCIUTEIBHBIX
cpel MporpaMMHUpPOBaHUS.
OIIK-7 CrniocobGeH noHuMaTh 3HATh:

® OCHOBHBIE PUHITUIIBI
QITOPUTMU3ALINY AJI Pa3pabOTKU U
HCIIOJIB30BaHM MMPUKITAIHBIX
IpOorpaMM pacyeTa HaIlpsKEeHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS
KOHCTPYKIIUH TPaHCIOPTHO-
TEXHOJIOTHYCCKUX CPCACTB U UX
TEXHOJOTHYECKOr0 000pyI0BaHUSI.

yMeTh:
® IICIIOJIb30BAaTh COBPEMEHHOE

MPOrpaMMHOE 0OecTIeYeHUE NI
pa3paboTKy MPUKIATHBIX IPOTpaMM
pacdeTHOro aHaIu3a HANPSHKEHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS
JeTanei 1 y3J0B TPaHCIOPTHO-
TEXHOJIOTHYCCKUX CPCACTB U UX




TEXHOJIOTUYECKOT0 000py10BaHHU.
BJIAJETh:

® HaBbIKAMU IIPUMEHEHHUS CUCTEMBI
IPOrpaMMUPOBAHUS U1l pa3pabOTKU
MPUKJIAJHBIX IPOrpaMM AJIsl pacyeTa
HaINpsKEHHO Je(OPMHUPOBAHHOTO
COCTOSIHMS I€TAJICH U y3JI0B
TPaHCHOPTHO-TEXHOJIOTUYECKUX
CPEICTB U UX TEXHOJIIOTUYECKOTO
000pyI0BaHUS .

4 CTpyKTypa U co/iep:KaHue QU CUUIIINHBI

OO6m1ast TPyA0EMKOCTh JTUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX eIUHUIIbI, T.e. 144
aKaJIeMUYECKHX yaca (M3 HUX /2 yaca — caMOCTOsITeIbHasE padoTa CTY/ICHTOB).

JlucuuniHa 4uTaeTcsli Ha TMEPBOM Kypce BO BTOpoM cemectpe. [IpoBoasTcs
nexuuu — 18 wacos, mabGopaTtopHble paboTel — 54 yaca, (opMa KOHTPOJS —IK3aMEH
(BTOpOI cemecTp).

Buj yyeOHoM padoThI Bcero yacos Cemectp
2
OO01as TpyI0eMKOCTh 144 (4 3.e.) 144 (43.¢.)
AyIUTOpHBIE 3aHATHS 72 12
(Bcero)
B Tom yncie
JIEKIINU 18 18
[IpakTrueckue 3aHsATUS - -
JlabopaTopHbIe 3aHATHS 54 o4
CamocTosiTenbHas 72 72
paboTa CcTy/eHTa
KypcoBas padota HET HET
Kypcosoit npoekr HET HET
Bua npomexxyTouHoM DK3aMeH
aTTECTAITuN

Crpyktypa u©  coxepxkaHue  JUCHMIUIMHBI  «COBpEMEHHBIE  CpPEACTBA
IIPOTPaMMHUPOBAHUS B 3aa4aX MEXAHUKHU TPAHCIIOPTHBIX CPEICTB» MO CPOKAaM U BHUJIaM
paboThs! oTpaxkeHs! B [Ipunoxenun 1.

Copaep:xanue pa3ieoB IMCHUIIAHBI.

Tema 1. BBenenue.



O030p aKTyaJbHBIX 337]a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB, BOHUKAIOIINX MPU
CO3[ITaHUH HOBBIX KOHCTPYKIMH MAILIHH.

O030p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPUKIAIHBIX
porpamMm Uil pELIeHUs 3aJad MEXaHWKM KOHCTPYKLUHWA TPAHCIOPTHBIX CPEICTB,
aHaJlM3a HaMpsHKEHHO-AE(POPMUPOBAHHOTO, TEPMUYECKOTO COCTOSIHUM AeTaneil u y3j10B
aBTOMOOWJIE M TPAaKTOpPOB. TEHAEHUMH pa3BUTUS NPOrPAMMHOrO OOECHEUEHMS IS
pelIeHus 3aJa4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O030p BO3MOXXHOCTEH KOMIIBIOTEPOB, HX AaApPXUTEKTYpbl, KOMIIOHEHTOB U
nepudepuitHoro 060pyI0BaHUs JIJIsl PEIICHUS 3a7a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O630p 3hPEeKTUBHBIX U  MPOU3BOAUTEIIBHBIX  YUCICHHBIX  QJITOPUTMOB,
peanu3yeMbIX B IPOrPAMMHBIX KOMIUIEKCAX JJIsl PEUIEHUS 3a7a4 MEXAHUKH.

JeMoHcTpanusi pe3ysbTaTOB IMPUMEHEHHUS MPOTPAMMHBIX MPOAYKTOB IS
BBIITOJIHEHUSI PACUETHBIX MCCIENOBAaHUN pPEaIbHbIX KOHCTPYKUMU TPAHCIOPTHBIX
CPEIICTB. DJIIEMEHThl MAaTPUUHOMN anreopbl 1 TEOMETPUUYECKOTO MOICTUPOBAHMUS.

Tema 2. ba3oBble NOHATHS, TEPMHMHBI M OIpeJesieHUs, OCHOBHbIE
CHHTAKCHYEeCKHEe KOHCTPYKUMHU, CTPYKTYPbl JAHHBIX f3bIKa NMPOrPAMMHUPOBAHMS
C++.

AndaBuTHO-1IU(PPOBBIE CUMBOJIBI, KIIOYEBBIE CIOBA, UJICHTU(PUKATOPHI, 3HAKU
onepanum sA3bika nmporpammupoBanus C++. KoMMeHTapuu B TEKCTE IPOTPaMMBL.

[IpocThie TUMBI JaHHBIX, YKa3aTEIN, MACCUBBI, CTPYKTYphl. ONKCaHie JaHHBIX B
IIPOTPaMME.

Jlornueckue BolpakeHus. Jlornueckue onepauuu. ApupMeTHUECKUE BBIPAKEHUS.
Apudpmernueckue onepauuu. [IpHopUTET BBINOJHEHUS ONEpaluil IPU BBIYUCIECHUU
3HaueHus BeIpakeHus. [IpeoOpa3oBaHre TUIIOB JaHHBIX.

basoBeie  omepatopel  s3plka  nporpammupoBanus ~ C++. Onepatopsl
IIPUCBaNBAHMS, [IUKJIA, YCIOBHBIE, IEPEX0/1A, COCTABHBIE.

IIeperpy3ska onepaTopos.

Hcnonw3oBanue ¢yHkuuii. DopmanbHble mnapaMmeTpbl. OOMEH JaHHBIMU MO
3HAYEHHMIO U MO CChUIKE. Bo3Bpamaemsiil mapaMeTp.

Crnosxnble Tunbl JaHHbIX. Kinacesl. CTpykTypa kiacca. [loHstus o0bekTa Kiacca.
[IyOnuyHble W 3alllMIIEHHBIE AJEMEHTHl Kiacca. ba3oBble M NPOU3BOAHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie pyHKIUU.

Tema 3. O030p HHCTPYMEHTOB CpeAbl IPOrPAMMHUPOBAHUSA.

Wurepdeiic  cpenst  mporpammupoBanms MS  Visual — Studio. T[lanenun
«O06o3peBarens pemeHuit», «llpencraBinenune kmaccoB», «Pecypceb»y. CnocoOsbl
CO3/IaHUsI U HAcTpouiku npoekta. Co3laHnne pecypcoB (AUaIOroBbIX NMaHENEH, MaHenen
MHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB U Jp.) Ha OCHOBe 1albioHOB. Vcnosibs3zoBanue
«Macrtepa kiaccoB» ISl CO3JaHUS TIEPEMEHHBIX, (PYHKIMH, KiIaccoB. Bo3moxkHOCTH
BBIIIOJIHEHHS OTJIA/IKH IPOEKTA.

Tema 4. Co31aHne KOHCOJIbHBIX PUJIOKEHHUIA.

CTpykTypa KOHCOJIBHOM Tporpammbl. J(upekTuBsl mpenpoueccopa. ['nodanbHoe
U JIOKaJIbHOE MpeACTaBieHe NaHHbIX. O0JacTH BUIMMOCTH NIepeMeHHbIX. CTaThuyeckoe
M JMHAMHYECKOE pa3MelleHue JaHHbiX. Ornepanuu BBOAA/BbIBOJIA HA KOHCOJb
yrpasienus, B ¢pain. Komnuisiiys v oTiaaaka IporpaMmal.



Tema 5. Co31aHue NPUI0KeHNH HA OCHOBE 0JIOKA IMAJI0Ta

O0630p cpeacrs oudmuorekn MFC (MS VC++) miis co3maHus NpHIOKESHUH Ha
ocHOBe Onoka auanora. Mcnons3oBanue MHTEPPEHCHBIX 3JIE€MEHTOB YIIPABJICHUS THIA:
KHOIIKa, OKHO PEJaKTHPOBaHHUs, NEPEKI0YaTeNb, CIUCKH, OeryHoKk u nap. Co3naHue
00pabOTUMKOB COOBITHI 3a/IEHCTBOBAHUS SJIEMEHTOB YIIPaBICHUSI.

Tema 6. Co3nanue npuioxkeHuii ¢ rpadpuueckum uHTepeiicom

O030p cpeacts oudmmorekn MFC (MS VC++) nmns co3maHust NPHITOXKCHHMA
rpadguueckum unrepdericom. Hacrpoiika Buaa rpadpuueckoro npusnoxenus. CTpykTypa
MPUIOKEHUS «JIOKYMEHT-TIPEICTaBICHUEY.

Pabota ¢ rpaguyeckuMu MHCTPYMEHTAMU PUCOBAHUS OKHA: OOBEKTHI KIJIACCOB
KHUCTb, [1€PO, OUTOBBIA MACCUB, IPUQT, PETUOH.

Co3naHue »BJEMEHTOB YIIPABJICHUS: OCHOBHOE MEHIO U €ro 3JIEMEHTHI,
KOHTEKCTHOE€ MEHIO, MaHelb HMHCTPYMEHTOB. lMcnonb3oBaHuE TOpsSAYUX —KIIABUII
(akcenmepaTopoB) JuIs yrpaBiieHUs: nmporpamMmoii. CriocoObl paObOThI ¢ MBIIIBIO. 3a/IlaHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznanue 10YepHUX OKOH M OJIOKOB Juaiora (MOJajdbHbIN/HEMOAbHBIA OJI0KH
nayaora, OJIOK Juajora co BKIagKaMu).

OO1ue 610K uanora: OTKPBITh (DAl AJig YTEHUs, OTKPBITh (DAl AJisl 3aMKCH,
BBIOOp 1B€TA, BBIOOD HIpU(Ta TEKCTA, IeYaTh JOKYMEHTA U Ap.

3anyck NpuiIoKeHuM 13 nporpammel. Co31aHue TOTOKOB.

Tema 7. llpumenenune Ooudauoreku OpenGL mpu co3nanuu rpaduyeckux
NPUJI0KEHU I

0630p cpeact 6ubmuorexkn OpenGL npu co3zganuu rpaduuecKuX MPUIOKEHUH.

Tema 8. Opranuszanusi napajjieJbHOr0 BbINOJHEHUS AITOPUTMOB

O0630p cpencTB mMapauieIbHOTO MPOrpaMMHUpPOBaHUS Ha ocHOBe cpeacts MPI
OpenMP. TumoBble cxeMbl U MOJEIU OPTaHHU3AIMU MapaUICbHBIX BBIYUCICHUN B
MHOTOITPOLIECCOPHOI/MHOTOITOTOKOBOW CHUCTEME.

5. O0pa3oBaresibHbIE TEXHOJIOT U

Meroanka PETnoIaBaHUs JUCITUTUTHBI «CoBpeMeHHbIE CpelcTBa
MPOTPAaMMUPOBAHUS B 3a/lauaX MEXAHUKHA TPAHCHIOPTHBIX CPEACTB» U peaiu3aius
KOMIIETEHTHOCTHOTO  TOJAXOJa B  U3JIOKEHUM U BOCHPUATHM  MaTepuana
MpeayCMaTpuBaeT MCIOJIb30BAHUE CIENYIONIUX AaKTUBHBIX (OpM  MpOBeIeHUs
TPYNIOBBIX, UHANBUAYAIbHBIX, ayJIUTOPHBIX 3aHATUA B COYETAHWU C BHEAYIUTOPHOU
paboToii c uenbl0 (QopMHUpOBaHUS U Pa3BUTHS MNPOPECCHOHATBLHBIX HABBIKOB,
00yyJaroImuXxcs:

— MOATOTOBKA K BBIMOJHEHUIO JTJaOOPATOPHBIX paboT B JIaOOpaTOpUSX BY3a;

— TIOITOTOBKA, TPEJCTaBIIEHHEe W OOCYXICHUE NpPE3eHTAIMii Ha CEMHHAPCKHX
3aHATHAX;

— OpraHu3anysa W MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHWUN CTYJACHTOB B (hopMe

0JIaHKOBOTO TECTUPOBAHUS;
— TIPOBEJICHUE MACTEP-KIACCOB IKCIIEPTOB U CIEIUAIMCTOB B 00JACTH YHCIICHHBIX
METOJIOB U MPUKJIIATHOTO MPOrPaMMHPOBAHUS.



6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAlluM 10 UTOraM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTYAEHTOB.
B mporecce 00ydeHUs HCMONB3YIOTCS —CICAYIONME OIEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OLIGHOUHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
yCIIEBA€MOCTH M MPOMEKYTOUHBIX aTTECTAIIHIA:

- TOJrOTOBKA K BBIMOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTA.

OueHouHbIE CpeAcTBa  TEKYIIEr0 KOHTPOJS — yCHEBA€MOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI M 3aJlaHusg B (opme OJIaHKOBOTrO W (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJISI OCBOCHUSA OOYYaIOIMIUMHCS Pa3lesioB JUCHUIUIUHBL,
3aIlUTa KypcoOBOTO MPOEKTA.

OOpa3npl TECTOBBIX 3aJlaHWM, 3aJaHUIl KypPCOBBIX ITPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM JUIA TPOBEICHUS TEKYLIEro KOHTPOJS, HK3aMEHAI[MOHHBIX
OWJIETOB, IPUBEACHBI B IPUIIOKEHUU 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIsl POBeIeHUS MPOMEKYTOUYHOMH ATTeCTANNH
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMMETEHIMIA C yKa3aHHEM ASTaroB UX (POpMHUPOBaHUS B Mpoliecce
OCBOCHHMSI 00pa30BaTEIBHON IPOTPaMMBI.

B pesynpraTe OCBOCHUS JUCHUIUIMHBI (MOAYJsi) (OPMHUPYIOTCS — CIEIYIOLTUE
KOMITIETEHIIUH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIETeHIIH U HO0JIKeH 00J1a1aTh
OIIK-5 Cnoco0eH mpuMeHSATh HHCTPYMEHTApH (opMan3alii HHKEHEPHBIX,

HAaYYHO-TCXHHUYCCKUX 3a4a4, UCITOJIb30BATh IMPUKIIAAHOC ITPOrpaMMHOC
obecrnieucHue IIpu pacyeTe, MOACIIMPOBAHUHN U ITPOCKTUPOBAHNHU
TEXHUYECKHX 00BEKTOB U TEXHOJOIMYECKHUX IMponeccoB

OIIK-7 Cnoco0eH nmoHUMaTh TPUHLUIIBI PA0OTHl COBPEMEHHBIX MH(OPMAaLMOHHBIX
TEXHOJIOTUI M HCHOJB30BATh MX Ul peIleHHs 3ajad MpodhecCHOHAIbHON
JeSITEIbHOCTH

B mporiecce ocBoeHust 00pa3oBaTEIbHONW MPOTrpaMMBbl JTaHHBIE KOMIIETEHIIUU, B
TOM YHUCJE€ WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS
OOyJarOIMMUCS JUCITUIUIMH (MOYyJieH ), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIeHJapHBIM TpaukoM ydeOHOTOo mporiecca.



6.1.2. Onucanue nokaszaresjeil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIU,
(hopMHpPYyeMBIX 10 HTOTaM OCBOEHHS IUCHUILIHHBI (MO1YJIs1), ONMUCAHUE HIKAJ

Ilokazarenem

OLICHUBAaHUA

OlcHUBaHUM.

KOMIIETEHIIMA  Ha

Pa3IMYHBIX

oTalrax

ux

(bopMHUpPOBaHUS SBISIETCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX Ppe3yIbTaTOB
00y4eHUsI MO TUCHUILUIUHE (MOJIYIIIO).

OIIK-5 - Crioco0eH NpUMEeHSITh HHCTPYMeHTApHil (popMau3auuy UHKEHEPHbIX, HAYYHO-TeXHUYECKHX

3a/a4, HCMOJIB30BATh MPUKJIAJHOE IPOrPAaMMHOe o0ecneyeHHe MpH pacyere,
MOJIEJTMPOBAHUH U MPOEKTHPOBAHUH TEXHUYECKHX 00HEKTOB M TEXHOJOTMYECKHUX MPOLECCOB.

Kpurepum oneHuBaHus

IToka3artensn
2 3 4 5
3HATh: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
CHHTAKCHYECKUE | neMOHCTPHUPYET IIOJHOE JIIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET
KOHCTpYyKINH, OTCYTCTBUE WJIH HETIOJIHBIE 4aCcTHYHbBIE TOJIHBIE
CTPYKTYpPbI HEJIOCTaTOYHOE TEOPETHYECKUE 3HAHUS | TEOPETHYECKHE 3HAHUS | TCOPETHYECKHUE
JTAHHBIX, HAOOPBI .
METONOB 1 coctap | COOTBETCTBHE 3HAHMI B CHHTAaKCHYECKHX CHHTAaKCHYECKHX 3HAHUS B
GUGIHOTEK 00JIaCTH CUHTAKCHUYECKUX KOHCTPYKIIHIA, KOHCTPYKIIIA, CTPYKTYp | oOnactu
Tporesyp KOHCTPYKIHH, CTPYKTYp CTPYKTYp JaHHBIX, JTAHHBIX, HA0OPOB CHHTaKCHYECKH
00BEKTHO- JIaHHBIX, HAOOPOB METO/IOB | HAOOPOB METO/IOB U METOJIOB M COCTaB X KOHCTPYKIIHIA,
OPUEHTUPOBAHHOT | 1 cocTaB OMOIHOTEK coCTaB OMOIHOTEK OMOIMOTEK TPOIICTYP CTPYKTYP
0 Ji3bIka npoueayp 0OBeKTHO- Tpoueayp 0ObeKTHO- 06BEKTHO- JaHHBIX,
IpOrpaMMHUPOBaH
L OPHEHTUPOBAHHOTO SI3bIKA OPHEHTHUPOBAHHOTO OpPHEHTHPOBAHHOTO HabOpoB
pOrpaMMHUPOBAHHS. SI3bIKA SI3bIKA METOJIOB U
nporpammupoBanus./[o | nporpaMMHupoBaHus. COCTaB
MyCKaloTCs OoubImoTex
3HAYUTENbHBIE OIIHOKH, npoueayp
MpOsBISIETCA 00BEKTHO-
HEJIOCTaTOYHOCTh OPHEHTHPOBaHH
3HAHMM, 110 pALy Oro s3bIKa
roKa3arelieu, MpOrpaMMHUpOBa
oOyJatomuiics HUSL.
HUCIIBITHIBACT
3HAYUTEIbHBIC

3aTpyIHEHUS IPU
OTIepUPOBAaHUHI
3HaHUAMHU NIPU UX
NEPEHOCE Ha HOBbIE
CUTyaIuH.




yMeTb:
pa3pabaThIBaTh
BBIUMCITUTEIHHBIE
IPOTrPaMMBbI JJIs
UCCIIeTOBAHUS
KOHCTPYKLUI
TPaHCTIOPTHBIX
CPEZCTB C yU4ETOM
OCHOBHBIX
TpeOOBaHMIA
MHQOPMAITTOHHO
1 0€30I1aCHOCTH;
HCIIOJTB30BaTh

MHQOPMAIITOHHBI
€ TEXHOJIOTHHU B
3agadax
MEXaHHUKH MPU
NPOEKTHPOBAHUU
U MCCIIEIOBAaHUSIX
CHCTEM
TPaHCHIOPTHBIX
CPEJICTB.

OOyuarommuiicst He ymeeT
WJIM B HEOCTATOYHOMN
CTETIeHH yMEeT:
pa3pabaTsiBaTh
BBIYUCITUTEIIHHBIC
MPOTPaMMBI TSt
WCCIICIOBaHHUS
KOHCTPYKUUH
TPAHCHOPTHBIX CPEJCTB C
Y4ETOM OCHOBHBIX
TpeboBaHuit
nH(pOpMaAITMOHHON
0e3omacHoCTH;
HCIOJIb30BaTh
nH(pOpMaITHOHHBIC
TEXHOJIOTHH B 33]]a4ax
MEXaHUKH MPH
MPOCKTUPOBAHUY U
HCCIICIOBAHUSAX CHCTEM
TPAHCHOPTHBIX CPEJICTB.

OO0yyaromuiics
JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CIEAYIOLINUX YMEHUN:
pa3pabaThiBaTh
BBIYUCIIUTEIbHBIC
MPOTPaMMBI JJIS
WCCJICIOBAHUS
KOHCTPYKLUHI
TPAHCTIOPTHBIX CPEACTB
C Y4ETOM OCHOBHBIX
TpeOOBaHUIA
WH()OPMAITMOHHOH
0€30MacHOCTH,
HCIIOJIb30BaTh

WH(POPMAITOHHBIC
TEXHOJIOTHH B 337ja9aX
MCXaHHWKHU IIpU
MPOEKTUPOBAHUH U
UCCIICIOBAHUSAX CHCTEM
TPAHCIIOPTHBIX
CPEJICTB.

Homyckatorcs
3HAYUTENHHBIEC OITHUOKH,
IMPOABIIACTCA
HEIOCTATOYHOCTh
BJIQ/ICHUS] HABBIKAMH 10
pAny oKas3aTenen,
OO0yyarommuiics
HUCIIBITHIBACT
3HAYUTCIIbHbIC
3aTpyTHEHUS TIPU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyarommuiics
JIEMOHCTPHPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOIINUX YMEHUN:

pa3pabaThiBaTh
BBIYUCIIUTEIbHBIC
MPOTPaMMBI JJIsT
WCCIIEI0OBaHNUS
KOHCTPYKLUHI
TPAHCTIOPTHBIX CPEACTB
C Y4ETOM OCHOBHBIX
TpeOOBaHUIA
WH()OPMAITMOHHON
0€30MacHOCTH,
WCTIONb30BaTh

WH(POPMAITMOHHBIC
TEXHOJIOTHH B 3a/1a4ax
MCXaHHUKHU IIpU
MPOEKTUPOBAHUH U
HCCTICIOBAHUSIX CUCTEM
TPAHCIIOPTHBIX CPEICTB.
YMeHnst 0CBOCHBI, HO
JIOTTyCKaIoTCA
HE3HAYNTEILHBIC
OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUs IpU
MEpEeHOCE YMEHUH Ha
HOBBIC, HECCTAaHAAPTHBIC
CUTYaIUH.

OO0yyaromuiics
JIEMOHCTPHUPYET
HOJIHOE
COOTBETCTBHE
CIEIYIOIMIHX
YMEHHI:

pa3pabaThIBaTh
BBIYHCIUTEIHH
bl IPOTPaMMBI
JUTST
WCCIICIOBaHUS
KOHCTpYKLUHI
TPAHCTIOPTHBIX
CpEJCTB C
Y4ETOM
OCHOBHBIX
TpeOoBaHUI
MHGOPMAITUOHH
oit
0€30I1aCHOCTH,
HCIIOJIb30BaTh
nH(GOPMAITMOHH
ble TEXHOIIOTUU
B 3aJja4ax
MEXaHUKH TIPH
MIPOSKTUPOBAHU
1787}
WCCIIETIOBAHUSX
CHUCTEM
TPaHCTIOPTHBIX
CpEeJICTB.
CB000IHO
oTIepupyeT
nproOpETECHHBI
MU YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MOBBIIIEHHON
CJIOXHOCTH.
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BJIA/IETh:
WHCTPYMEHTaMHI

pa3paboTKu
MIPHUKIIATHBIX
MpOrpaMM OJTHOU
U3 COBPEMEHHBIX
BBIYMCITUTEIHHBIX
cpen
MPOrpaMMUPOBaH
usl.

OOyuaromuiics He BIaeeT
WM B HEIOCTAaTOYHOM
CTCTICHHU BJIaJIeeT
WHCTPYMEHTAMHU
pa3pabOTKHU IMPHUKIIATHBIX
MPOrpaMM OJTHOM U3
COBPEMEHHBIX
BBIYHCIUTEIHHBIX CPEl
MPOrpaMMHUPOBAHUS.

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
MHCTPYMEHTaMHU
pa3paboTku
MIPHUKIIATHBIX TPOTPaMM
OJIHOM U3 COBPEMEHHBIX
BBIYHCITUTEIHHBIX CPET
MPOTPaMMHUPOBAHHUSL.
Homyckarorcs
3HAYUTENFHBIE OITHOKH,
MPOsBISIETCA
HEJOCTAaTOYHOCTh
BJIa/ICHUS HABBIKAMH 10
psiy IOKa3aTeneu,
OO0yyvaromuiics
HUCIIBIThIBACT
3HAYUTCIIbHbIC
3aTpyTHEHUS IPU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyarommuiics
YaCTUYHO BIIaJIEET
WHCTPYMEHTaMH
pa3paboTku
MIPHUKJIATHBIX POTPaMM
OJIHOM U3 COBPEMEHHBIX
BBIYHCITHTEIHHBIX CPE
nporpammupoBanus. Has
BIKH OCBOEHBI, HO
JTOTTYCKAIOTCS
HEe3HAaYUTEIbHbIE
OIINOKH, HETOYHOCTH,
3aTpyOHEHHS MTPH
[IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHAAPTHBHIE
CUTYyaIUH.

OO0yyaromuiics
B ITOJTHOM
o0beMe BIIaziceT
HHCTPYMECHTAMHU
pa3paboTKu
MPUKIIATHBIX
IporpaMm
OIHOU M3
COBpPEMEHHBIX
BBIYMCIIATEILH
BIX CpeJ
[IPOrpaMMHUPOBa
HUSL.

CBoboaHO
MIPUMEHSIET
HOJ'Iy‘IeHHBIC
HAaBBIKH B
CUTYyAIIUAX
MOBBINICHHOM
CJIO’KHOCTH.

OIIK-7 — Cnioco0eH MOHUMATH MPUHIIAIBI PA00THI COBPEeMEHHBIX HHGOPMANMOHHBIX TEXHOJIOTHIl U HCMOJIb30BATh

HUX JJIA pelICHUs 3aaa4 HpO(l)eCCHOHaJIBHOﬁ JACATCJIbHOCTH.

Kpurepun oueHnnBanust

IToxa3aresn
2 3 4 5

3HATh: Oo6yuaromuiics OObyuaromuiics OO0yuaromuiics OO0yuarormuiics
OCHOBHBIC JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
NPUHITAIIBI OTCYTCTBUE HIIU HEIMOJIHBIC 3HAHUS YaCTUYHLIC 3HAHUS B MOJIHBIC 3HAHUS
AITOPUTMHU3ALNN | HEeTOCTATOYHOE OCHOBHBIX IIPUHLIUIOB | 00JaCTH OCHOBHBIX B obnactu
1T pa3pabOTKM U | cOOTBETCTBHE 3HAHMI aNropUTMHU3ALINU 1JI5 MPUHIIMIIOB OCHOBHBIX
HCTI0JIb30BaHUA OCHOBHBIX IIPUHIIUIIOB pa3palboTKH u ANTOPUTMU3ALNAN TSI MIPUHIIATIOB
HPUKIaAHbIX aIrOPUTMU3ALUY IS HCIIOJIb30BaHUsA pa3paboTKH 1 aNrOpUTMHU3ALU
Hporpamm pa3paboTKu u MPUKJIAJHBIX TPOTPAMM | MCIIOJIb30BaHMS U s
pacdeTa HCIIOJIb30BaHUA pacyeTa HalpsKEHHO MPHUKJIATHBIX IPOTPaMM | pa3pabOTKu U
HAIPsKCHHO MPUKJIAJIHBIX TPOTpaMM Je(hOpMUPOBAHHOTO pacdera HanpsHKEHHO HCTIOJIb30BaHUSA
AeOPMHUPOBAHHO | pacdera HATIPSKEHHO COCTOSIHMSL Je(OpMUPOBAHHOTO HNPUKIIATHBIX
T'o COCTOAHMA nehOpMUPOBAHHOTO KOHCTPYKIUH COCTOSIHUSI KOHCTPYKUUK | IporpaMmm
KOHCTPYKIHH COCTOSIHASL KOHCTPYKIUI TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX HaNpsHKEHHO
TCXHOJOTUIECKUX | TEXHOJIOIMYECKUX CPENCTB CPEICTB U UX CPEICTB U UX nedopMupoBaH
CPE/ICTB U UX M UX TEXHOJOIUYECKOTO TEXHOJIOTHYECKOI0 TEXHOJIOTHYECKOI 0 HOT'O COCTOSIHMS
TEXHOJIOTHYIECKOT | 00OpyAOBaHHMS. 000pyIOBaHHSI. 00opyoBaHusl., HO KOHCTPYKIUHI
0 060opyOBaHNsL. Homnyckatrorcst JIOIyCKaroTCA TPaHCIIOPTHO-

3HAYUTENIbHBIC OIIMOKH, | He3HAUYNTEIIbHbIE TEXHOJIOTMYECK
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MIPOSIBIIACTCS ONITHOKH, HETOYHOCTH, UX CPEJCTB U UX
HEJI0CTATOYHOCTh 3aTpyIHEHHS TIPU TEXHOJIOTHYECK
3HAHWH, 110 Py AHAJUTHYCCKUX oro
noKa3zaTeJeH, oreparusx. 000py1OBaHMs.,
oOyJatomuiics cB0OOHO
HCTIBITHIBAET ornepupyeT
3HAYUTEILHbIC mpuobpe-
3aTpyAHEHUS TIPU TEHHBIMU
OIIEPUPOBAHUU 3HAHUSMH.
3HAHUSIMH TIPU HX
HepeHOCe Ha HOBBIC
CUTYaIIUH.
yMeThb: OOy4aromuiicss He yMeeT OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
HCTI0JIB30BATh WUJIM B HEIOCTaTOYHOM JIIEMOHCTPUPYET JIIEMOHCTPUPYET JIIEMOHCTPUPYET
COBPEMCHHOC CTEIEHU yMEeT: HEToJIHOE YaCTUYHOE COOTBETCTBHE | MOJIHOE
TPOrpamMMHOC HCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIEIYIOIINX YMCHHIA: COOTBETCTBHE
obOecrieueHue s .
paspaGoTKu MPOTrpaMMHOE O0ECIICUeHUE | CICAYIOIINUX YMCHHIA: CIIEYIOINX
NPUKIIaHBIX 1715 pa3paboTKu HCIOIb30BaTh YMEHHMI:
nporpamMmm MPHUKJIATHBIX TPOrpaMM WCTIOJIb30BaTh COBPEMEHHOE
pacyeTHOro pacyeTHOro aHanu3a COBPEMEHHOE IpOrpaMMHOE UCIIOJIb30BaTh
aHaJnsa HaIpsKEHHO MIPOTPaMMHOE obecrieyeHue s COBpPEMEHHOE
HAIpPSDKCHHO 71e(OpPMHUPOBAHHOTO obecrieuenue s paszpaboTKH IPOrPaMMHOE
AIChOpMUPOBAHHO COCTOSIHUSI JICTAJICH U y3JI0B | pa3pabOTKH NPUKJIAJHBIX TIpOrpaMM | obecrieueHne

T'O COCTOSTHHS
JIeTaJIed U y3JI0B
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEZCTB U UX
TEXHOJIOTHYECKOT
0 000pyAOBaHUSI.

TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPENICTB
U UX TEXHOJIOTHYECKOTO
o0opymoBaHUS.

MIPHUKIJIATHBIX POTPaMM
pacyeTHOTO aHaJM3a
HaNPsHKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUSI IeTalleld U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHUECKUX
CPEACTB U UX
TEXHOJIOTHYECKOTO
o0opymoBaHUS.
Homnyckatorcs
3HAYUTENLHBIEC ONMUOKH,
IMPOABIIACTCA
HEJ0CTAaTOYHOCTh
BJIaJACHUA HaBbIKaMU I10
pAny oKaszaTesneH,
OO0yyaromuiics
HUCIIBITBIBACT
3HAYUTEIHHBIC
3aTpyAHEHHUS TIPU
IIPUMCHCHNU HAaBBIKOB
B HOBBIX CHUTYaIlUsX.

pacdeTHOTO aHaAIH3a
HaNPSHKEHHO
ne(hOpMUPOBAHHOTO
COCTOSTHUSI JleTaleil u
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHUECKUX
CPEJICTB U UX
TEXHOJIOTHUECKOTO
obopymoBaHUsL.
‘VYMeHus: OCBOEHBI, HO
JTOTTYCKAIOTCS
HE3HAYHUTEIHHBIE
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TTPH
[IEPEHOCE YMEHUH Ha
HOBBIC, HECTAHIAPTHBIC
CUTYaIuH.

IUTS pa3paboTKu
MPUKIIAJIHBIX
porpaMm
pacyeTHoro
aHam3a
HaNpsHKEHHO
nedhopMUpOBaH
HOTO COCTOSTHUSI
neTane u
y3JI0B
TPaHCHOPTHO-
TEXHOJIOTHYECK
UX CPEJICTB U UX
TEXHOJIOTHYECK
oro
000pyI0BaHUS.
CB00OOIIHO
orepupyeT
nprOOPETEHHBI
MU YMEHUSIMH,
MPUMEHSIET UX B
CUTYyalusIx
MOBBIILIEHHOU
CJI0)KHOCTH.
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BJAaJd€Th:
HaBBIKAaMHU

PUMEHEHUS
CHCTEMBI
NpOrpaMMHUPOBaH
ust TSt
pa3zpaboTku
TIPUKIATHBIX
IPOTPaMM ISt
pacuera
HAMPSHKEHHO
Je(hOpMUPOBAHHO
T'O COCTOSTHHS
JleTanei u y3iaoB
TPaHCIIOPTHO-
TEXHOJIOI'MYECKUX
CpEJICTB U UX
TEXHOJIOTHYECKOT
0 000pYJI0BaHUSI.

OoOyuarommuiicst He BIaaCeT
WY B HETOCTATOYHOMN
CTETICHH BJIa/IceT HABBIKAMH
MPUMEHEHHUS CHCTEMBI
MPOTPaMMHUPOBAHUS JUTSI
pa3pabOTKU MPUKITATHBIX
MpoTpaMM JIJIsl pacyera
HaNPSHKEHHO
ne(hOpPMUPOBAHHOTO
COCTOSIHUS I€TaleH U y3J10B
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB
U VX TEXHOJIOTHYECKOTO
o0opyoBaHwUS .

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
HaBbIKAMH MPUMCHCHUS
CUCTEMBI
MPOTPaMMHUPOBAHUS
JUTst pa3paboTKH
MIPHUKIIATHBIX TPOTPaMM
JUTSL pacueTa
HANPSHKEHHO
neopMHUPOBaHHOTO
COCTOSIHUS IETANIEN U
y3J7I0B TPaHCHOPTHO-
TEXHOJIOTHIECKUX
CPEIICTB U UX
TEXHOJIOTHYECKOTO
o0opynoBaHus
Jonyckarores
3HAYUTENHHBIC OITUOKH,
IMPOABIIACTCA
HEJ0CTATOYHOCTh
BJIaACHUA HaBbIKaMU I10
pAnly oKas3aTenen,
OO0yyvaromuiics
HUCIIBIThIBACT
3HAYUTENHHBIC
3aTpyIHEHUs IpU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyarommuiics
YaCTUYHO BIIaJIEET
HaBBIKAMU MPUMCHCHUS
CUCTEMBI
MPOTPaMMHUPOBAHUS IS
pa3paboTku
MIPHUKJIATHBIX TPOTPaMM
JUTSL pacueTa
HaNPSHKEHHO
neopMHUPOBaHHOTO
COCTOSIHUS IETANIEN U
y3JI0B TPaHCHOPTHO-
TEXHOJIOTHIECKUAX
CPEJIICTB U UX
TEXHOJIOTHYECKOTO
000pyIOBaHUS .
HaBwiku 0CBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYUTCIIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyJIHEHUs IpU
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHBHIE
CUTYyalUH.

OO0yyaromuiics
B ITOJTHOM
o0beMe BIIaziceT
HaBBIKAMH
MIPUMEHEHUS
CHCTEMBI
IIPOrpaMMHUPOBa
HUS JUIS
pa3paboTku
MIPHUKJIATHBIX
MPOTPaMM JIIst
pacuera
HAIPSHKEHHO
nehopMUpOBaH
HOT'O COCTOSTHUS
JneTane u
y3JI0B
TPaHCIOPTHO-
TEXHOJIOTHUYECCK
UX CPEJICTB U UX
TEXHOJIOTHUYECCK
oro
000pymOBaHUS .
CBoboaHO
MPUMEHSIET
HOJ'Iy‘IeHHI)IC
HAaBBIKH B
CUTYyAIIUAX
MMOBBINICHHOM
CJIO’KHOCTH.
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[IIkanel OLIEHMBAHMS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTallMM U HX
OIHCaHUeE:

®opma NpPoMe:KYTOUHOI aTTeCcTAIMU: IK3aMEH (cemMecTp 2).

[TpomexyTouHas aTTecTanus 00yJaromumxcs B popme 3k3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHS] BCEX BHUJIOB Y4EOHOW pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM TJIAHOM IO JAHHOW IUCHUIUIMHE (MOJYINIO), MPU 3TOM YUHTHIBAIOTCSA
pe3ysbTaThl TEKYLIETO KOHTPOJIS YCIIEBa€MOCTH B TedeHue cemectpa. OneHka
CTENEHU JTOCTHKEHHUS OOYYaIOIMIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHs 110
OUCLMILIMHE (MOJYJII0) IPOBOAUTCA IMPENOAABATEIEM, BEIYLIUM 3aHATHS 10
AUCLMIUIMHE  (MOIYJI0)  METOAOM  3KcrepTHOM — oueHku. [lo  wmrToram
IPOMEXYTOYHOM aTTECTallMM MO JUCHUIUIMHE (MOAYJIO) BBICTABISIETCS OIICHKA
«OTJINYHOY, «XOPOLIO», «yI0BIETBOPUTEIBHO» UM «HEYOBIECTBOPUTEIBHOY. ,

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAlTCS  TOJNBKO  CTYAECHTHI,
BBIMIOJTHUBIIME BCE BHUABI ydyeOHOW pabOThl, MpPEerLyCMOTpPEHHbIE padoueit
nporpamMmoil 1o gucuuiuinHe «COBpEMEHHbBIE CpEICTBAa MPOrpPaMMHpPOBAHUS B
3a/1ayaX MEXaHUKHU TPAHCIIOPTHBIX CPEJICTBY»: MPOILIN MPOMEXYTOUHBI KOHTPOJIb,
BBINIOJIHAJIY J1a00OpaTOpHBIE PAOOTHI.

HIkajaa oneHNBaHUA Onucanue

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
MPeAyCMOTPEHHBIE  y4eOHBIM  TuIaHoM.  CTyaeHT
JICMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBBIKOB TMPUBEIACHHBIM B TaOJUIaX MoOKa3aTeseH,
Omiio omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/I;IMHV,
HABBIKAMU, MPUMEHSAECT UX B CUTYaLMSX MOBBIIICHHOMN
cnoxkHoctd. Ilpum 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS
MPU AHAIIMTUYECKUX ONEpalusax, MEPEHOCE 3HAHWM U

YMeHHfI Ha HOBBIC, HCCTAHAAPTHBIC CUTYyaAllUH.

BrimoHeHbI Bce BUJIBI Y4eOHOM paboThI,

PeyCMOTPEHHbIE YUEOHBIM IJIAHOM.

OOyuaromuiics JeMOHCTPUPYET YaCTUYHOE

% COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB 110 IIPEAMETY.
OPOTTO HaBbiku OCBOEHBI, HO IOITYCKAIOTCs HE3HAYUTEIIbHBIC

OLIMOKH, HETOYHOCTH, 3aTPYIHEHUS TIPU TIEPEHOCE

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIIUH.
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BrinonHeHs! Bce BUbl yueOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyyaromuiicsa 1eMOHCTPUPYET 3HAUUTEIIbHbBIE
OILIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUHN, YMEHUHN
VY IOBIETBOPUTENBHO | M BJIAJICHHS HABBIKAMU IO HECKOJIBKUM TEMaM
npeamMera. OOy4aronuiicsl UCTIBITHIBAECT 3HAYUTEIIbHBIC
3aTpyIHEHMS IPU IPUMEHEHUN YMEHUI U HaBBIKOB B
HOBBIX CUTYyalUsX.

He BbpImonHeH oauH wuiad OoJjiee BHJIOB y4EOHOM
paboThl, TMPEAYCMOTPEHHBIX  y4YEOHBIM  IIJIAHOM.
CTylleHT J€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUW, YMEHUMN, HABBIKOB MPUBEACHHBIM B TaOJIMIIAX
nokKaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynosneTBopuTebHO . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 110
pAany ImoKa3aTeJcH, CTYJICHT HCIILITEIBACT
3HAYUTEJIbHBIE  3aTPyJAHEHUS TIPU  ONEPUPOBAHUU
3HAHUSIMU U YMEHHUSIMU TMPU HX TMEPEHOCE HAa HOBBIC

CUuTyaluu.

DoHbI OLIEHOYHBIX CPEICTB MpeACTaABJIEHbI B MPWIOKEHUN 2 K padoueii
nporpamme.

7. YueOHO-MeTOAMYeCKOe U HH(POPMAITMOHHOE o0ecnieyeHne JUCHUIIMHBI.

a) OCHOBHAas JiuTeparypa:

1. 3sikoB, C. B. IIporpammupoBaHue : yueOHUK U IPAKTUKYM st By30B / C.
B. 3bikoB. — Mockga : M3narensctBo FOpaiit, 2020. — 320 c. — (Briciiee
obOpazoBanue). — ISBN 978-5-534-02444-9.

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

2. OrueBa, M. B. TlporpammupoBanue Ha si3bike C++: mpaKkTUYECKUl KypC :
yaeOHoe mocobue it By3oB / M. B. Ornesa, E. B. Kyapuna. — Mockaa :
UznarensctBo IOpaiit, 2021. — 335 ¢. — (Beicmiee obOpa3oBanue). —
ISBN 978-5-534-05123-0
URL: https://urait.ru/bcode/473054
0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. Kazauckuii, A. A. IIporpammupoBanue Ha Visual C# : yueGHOe mocoOue
s By3oB / A. A. Kazanckuit. — 2-e¢ usn., nepepad. u morn. — Mockaa :
M3natensctBo FOpaiit, 2023. — 192 c¢. — (Briciiee obpa3oBaHue). —
ISBN 978-5-534-12338-8.
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https://urait.ru/bcode/450832
https://urait.ru/bcode/473054

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

B) IPOrpaMMHOe o0ecneyeHre U HHTepHeT-pecypcehbl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaJIbHasl CUCTEMA IPOTrPaMMUPOBAHUS Ha si3bike C++;
- o(hMCcHOE TIPOTPaMMHOE 0OECTICUeHNE.
HNHTepHeT-pecypchl HE IPEXYCMOTPEHBI.
I) 2JIeKTPOHHBIE 00pPa30BaTeIbHbIE PECYPCHI:
Kypc: «CoBpemMeHHbIE CpeACcTBa MPOrPAMMHMPOBAHUS B 32/1a4aX MEXAHMKH
TPAHCHOPTHBIX CPEICTB»
https://online.mospolytech.ru/course/view.php?id=782

8. MaTepuajibHO-TeXHUYECKoe o0ecneyeHue T CUMIJIMHBI.

o CrenmanusupoBaHHasi yueOHas jgaboparopus kadenps! «luHamuka,
MPOYHOCTh MAIIMH M CONpPOTUBIEHHE MarepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEPaMH C YCTaHOBJICHHBIM HEOOXOAMMBIM MPOTPaMMHBIM 00€CTICYCHIEM;

o [IpoekTopbl, 3KpaHbl A IEMOHCTPAMU O0YyYarolMX MaTepHalloB,
Mpe3eHTalul, yueOHbIX (DUIEMOB.

9. MeTtoauyeckne peKOMeHIAMHU JJIsI CAMOCTOATENbHOI padoThl
CTYJAE€HTOB

9.1 MeTounquKue YKa3aHusA 110 BBINIOJIHEHUIO M O(t)OpMJIeHI/IlO PaCYE€THBIX
paﬁoT o AMCHMIIJINHE «COBpeMeHHBIe cpeacrea nporpaMmmupoBanusa B
3alavdax MEXaHUKHN TPAHCIHIOPTHLIX CPEACTB»

9.1.1 Tpe6opanus Kk 0pOpMIEHHIO PACIETHOI PadoTHI
1. Pacuernas pabora nomxHa ObITb odopmieHa B Buie Ha Jjucrax ¢opmata A4 co
CIIEYIOLIMMH TTOJISIMH:

e Jlesoe - 25wmwm.
e Bepxmee - 15 mm.
e JlpaBoe - 15mm.
e Hmwxknaee - 15 wmm.

2. Pacuernas paboTa MODKHA UMETh THTYIBHBIA JUCT. llpumep odopmieHuss TUTYIHHOTO
JHCTa TMOKa3aH B MPUIIOKEHUU.

3. Pacuernas pabota HODKHA COIEPKATh CIEAYIONIUE PA3Ieibl:

Conepxanue.

Bsenenue.

OcHOBHasl 4acTh.

3akJroYeHue.

Cnucok HCMOIb30BAaHHON JIMTEPATYPHI.

[Ipunoxxenus (He SABIAIOTCA O0SA3aTEIBLHOW YaCThIO OTUETA).

4. CrpaHuubl oTyeTa JOJDKHBI ObITH NMpOHyMepoBaHbl. Hymepaiusi HaunmHaeTcs co BTOpPOM
cTpaHuubl. Ha TUTYIBHOM JIMCTE HOMEpP CTpaHMIIE HE MPOCTaBIISETCS.

5. B ocHOBHOWM 4YacTu HaxoAsTcs Bce IPOHYMEPOBaHHBIE TJaBbl, maparpadsl H
nojnaparpadsi.

Hymepanus maparpadoB u noamnaparpadoB MPOU3BOISATCS CIEAYIOIIUM 00pa3oM:
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e [lepBas mudpa obo3HaAYaeT HOMEP TJIABHI.

e Bropas uugpa - nmopsakoBblii HOMep maparpada.

e Tperbs nu¢pa - NOPSAKOBBIA HOMEp mnoamaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 rmaBsl 3:

e Il Onucanue pacuyeTHOM cCXeMbI

e 3.2 I'paHuYHbIE YCJIOBUA

e 3.2.5 I'panuuHbIe YCJIOBHS 1O NepeMeleHusIM

Hymepauusi pucyHKOB NPOU3BOIMTCS CIEIYIOIIUM 0Opa3oM:
e [IlepBas mudpa oOo3HAUaET HOMEpP IJIABHI.
e Bropas uudpa - mopsaKoBBII HOMEpP PUCYHKA B IJIaBe.

Hanpumep, pucyHOK B TJlaBe 3, UMEIOUIMNA MOPSAKOBBIM HOomep 11:

e Puc. 3.11. /InasoroBoe OKHO BBOJIa MCXOJHBIX JIAaHHBIX
Touka B KOHIIE Ha3BaHWs TJaBbl, maparpada, momnmaparpada U puUCyHKa HE CTABHTCH.

Hazpanue riiaBbl nuieTcs 3arjiaBHbIMU NOTYXKUpHbIMU OykBamu. Ha3zBanus naparpados u
nojnaparpagoB MHUIITYTCS CTPOYHBIMHE MOTYKUPHBIMUA OYKBaMH, 38 UCKIIOUEHUEM MTEPBOI

OykBbI, 3arnaBHoi. [logmaparpadsr MOTYT OBITH BBIIENIEHBI KYPCHBOM.

6. Hymepauus WMCroOnb30BaHHOW JIUTEPATYpHl MPOU3BOAUTCA JIMOO B anaBUTHOM IOPSIKE,
7100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM padoThI.
[Tpumepsl oopmileHUS JTUTEPATYPBHI.

Kunaurn:

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

Kypnansbr:

e bopucos [0.C., bnarosemenckuii FO.H., JImutpuuenko C.C., ITankparoB H.M. Ananu3
MIPUMEHUMOCTH YPaBHEHUH U uccieoBanue Gopmbl KpUBOH ycTanoctu // 3aBoackas
nabopatopus. Jluarnoctuka matepuainos, 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 cogepKaHUI0 Pa3ieJoB PacueTHoi padoThI

1. B conmep:xxanuu A0KHBI OBbITh TpEACTAaBIEHbl Ha3BaHMS BceX TIJaB, maparpadoB U
nojnaparpagoB C ykazaHHEM HOMEpPOB HadaJbHBIX CTPaHHMIL.
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2.

3.

4.

5.

Bo BBegeHMMm O0OOCHOBBIBa€TCSI ~ aKTyalbHOCTb M CTaBUTCS  Lielb  paboTshl,

MIEPEUUCIISIIOTCS.  PEllaeMble 3aladyd M JAeTcsl KpaTKoe coAepkaHue Bcex riaaB. Jld

KypCOBOI'O IIPOEKTA, COAEPKAIIETr0 KOHKPETHBIE 3a7a4M, JAeTCsl ITOCTaHOBKA 3a/1a4.
Teoperuueckast paboTa MOKET HOCUTh OIUCATEIbHBIN WM METOIUYECKUH XapakTep.

B ocHOBHOIT 4acTH TOAPOOHO ONMUCHIBACTCS MOCICIOBATEILHOCTh PEIICHUS 33a4H.
IlpumepHnpiit 1aH OCHOBHOM 4acTH

e [locranoBka 3amaun. CBeneHus o0 0OBEKTe HcCCIeNOBaHUA M 00JaCTH
MAaIIMHOCTPOECHHUS.

e Teopernueckue OCHOBBI PELIECHUS 3a7auH, UCIIOIb3yEMbIE AITOPUTMBI.

e OnucaHue NporpaMMHOro odecrneyeHus

e lcxonHble JaHHBIE, ONUCAHNE PACUETHON CXEMBI.

e Xapakrepuctuku monenn MKD. KomuuecTBo 371€MEHTOB, Y3J10B, CTENEHEH
CcBOOOEL.

e OmnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

e Uudopmanus 00 ycroBusSX 3aKpeIUICHUS U HATPYKCHUS.

e [locnenoBarenbHOCTh (POPMHUPOBAHUSI MOJIEIH CpEACTBAMH TporpamMMmbel MKD,
0COOEHHOCTH MOATOTOBKU MOJEIIH.

e Hudopmanus o npouecce pemeHus 3a1auu.

e (BeleHMS O KOMIBIOTEpE, XapakTepucTukax mporpaMMmbl MKD (Ha3BaHue,
BEpCHsl, BO3MOYKHOCTH), HEOOXOAUMBIX BBIUHCIUTEIBHBIX PECYpPCax, BPEMEHU
peLeHHMs.

e AHanu3 pe3yjibTaTOB PacueTOB.

B 3akiioueHuM naetcst KpaTkas OICHKAa M OCHOBHBIE BBIBOJIbI BBHITIOJHEHHOW DPaOOTHI.
B mnpuiioxkenue BBIHOCUTCS HH(DOPMALMOHHBIA MaTepuan, He TpeOYIoImUN AeTaabHOTO

paccMOTpeHHsI B OCHOBHOM 4acTH (Hampumep, TaOMuIbl, IpaduKu, PUCYHKH, JIUCTUHTH
OporpaMm | T.IL.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO PACYETHOI PaBOTHI

1.
2.

PacuerHast pabota noymkHa ObITE O(OpMIIEHA COTJIACHO TPeOOBAaHMIM YKa3aHHBIM BBIIIIE.
Conepxanre pacdeTHOW pabOTHI JOJDKHO COOTBETCTBOBATH — IIEPEUMCIICHHBIM BBIIIE
TpeOOBaHUSM.

PacueTrHas pa60Ta JIOJDKHA OBITH ClIaHa 3a JBE HEACHU JO0 OKOHYAHUS ceMecTpa.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI
«CoBpeMeHHbBbIE CPeICTBA MPOrPAMMHMPOBAHUS B 321a4aX MEXaHMKH TPAHCIIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJICHUIO MOATOTOBKH 10 HANpaBjaeHuI0 noAroroBku 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE

cpeacTBa» (YPOBeHb crienuaanTera), npodpmib: « KoMnbHOTEpHbIH HHAKUHUPUHT B aBTOMOOHMJIECTPOCHUM»

< Buabi yueOHoli padorsl, ®opm
@ E 2| BKJIIOYAs CAMOCTOSITEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =3 padoTy CTyIEeHTOB, CTY/IEeHTOB arrect
/n S &) § U TPYA0EMKOCTh B Yyacax anuu
Jl | I/C | JlIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
CeabMmoii cemecTp
1.1 | Tema 1. Beeoenue 2 1 2 8
JlaboparopHas paboTa «3HaKOMCTBO
12 |© uHTEep(delicoM YHUBEpPCATIbHOTO 2 1 6
' MPOrPaMMHOTO OOeCTieueHusl METo1a
KOHEYHBIX DJICMCHTOB »
Tema 2. bazoevie nonamus,
mepMmMunyl u onpeoeenus,
1.3 | ocnoenvle cunmaxcuueckue 2 2-3 2 8
KOHCMPYKYUU, CMPYKmMypol OAHHBIX
A3vlKa npocpammuposanun C++.
1.4 | Jlabopamopuas paboma «mema 2» 2 2-3 6
15 Tema 3. 0630p uncmpymenmoe 2 45 2 8
cpeosl NPOZPAMMUPOBAHUSL.
1.6 | Jlabopamopnas paboma «rema 3» 2 4-5 6
17 Tema 4. Co3ovanue KOHCOJIbHBIX 2 6-7 2 8
npUNOIHCeHUIl.
1.8 | Jlabopamopuas paboma «mema 4». 2 6-7 6
1.9 | Tema 5. Co3z0anue npunosicenuil na 2 8-9 2 8
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OCHOGe 010Ka ouanoza

1.10

Jlabopamopnas paboma «mema 5».

1.11

Tema 6. Cozoanue npunosicenuit ¢
zpaghuyeckum unmepgheiicom

10-14

16

1.12

JlaGopaTopHas paboTa «Tema 6.

10-14

12

1.13

Tema 7. llpumenenue 6ubnuomexu
OpenGL npu cozoanuu
2paguueckux npua0IHceHul

15-16

1.14

Jlabopamopnas paboma «mema 7».

15-16

1.15

Tema 8. Opzanuzayusn
napannenbHozZo 6bINOJTHEHUA
anzopummos

17-18

1.16

Jlabopamopnas paboma «mema 8.

17-18

diopma ammecmauuu

Bcero 1acoB o gucuuiuiiie
Bo BTOpoM cemectpe

18

54

72

Bcero yacos nmo fucuMnJiviae Bo
BCEX ceMecTpax

18

54

72
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpagJjieHue nNoAroToBKM:
23.05.01. HazemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHUE CPeICTBA
(ypoBeHb cienuaanTeTa)
Ipopuias: KoMnbroTepHbli HHKMHUPHHT B ABTOMOOMJIECTPOCHUH
Dopma obyuenus: ouHas

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

O JMCIHHUIIJIMHE
«CoBpeMeHHbIE CpeAcTBA IPOrPaMMHPOBAaHNA B 3212a4aX MeXaHUKHU
TPAHCHOPTHBIX CPEACTB)»

Cocras: 1. I[TactiopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

Mockea, 2022 200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

«CoBpeMeHHbIE Cpe/ICTBA MPOrPAMMMPOBAHNS B 32]a4aX MeXaHUKH TPAHCHOPTHBIX CPeICTB)

dI'OC BO 3

B mportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHaIbHbIE U TPO(ecCHOHATbHbIE KOMIIETEHIIUM:

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB Texnosorus |@Popma CreneHu ypoBHeil 0CBOCHHS
NH- D®OPMYJINPOB- (opMuUpOBaH OLEHOYHO |KOMIIETEHIUIA
JEKC KA us ro

KOMIIETEHIUIi [cCpeacTBa

22




OIIK-5

CriocobeH nprUMEeHSITh
MHCTPYMEHTapHUil
(hopManuzanuu
WHXCHEPHBIX, HAYYHO-
TEXHUYECKUX 3a/1a4,
MCIIOJIb30BaTh
[PUKJIaTHOS
MPOrpaMMHOE
obecrieueHne Ipu
pacuere,
MOJICTTUPOBAHUH U
MPOCKTHPOBAHUH
TeXHIYECKUX 0OBEKTOB
M TEXHOJIOTHYECCKUX
MPOIIECCOB..

BHATH:

CUHTAaKCHYECKUE KOHCTPYKLUH, CTPYKTYpPBI
IMaHHBIX, HAOOPBI METO/IOB U COCTAaB OMONINOTEK
Mpouenyp 0O bEeKTHO-OPUEHTUPOBAHHOTO S3bIKa
[IPOTpaMMHUPOBAHHUS.

YMeTb:

MCCIIeIOBAHUS KOHCTPYKIINI TPAHCIOPTHBIX
CPE/ICTB C YUYETOM OCHOBHBIX TPEOOBaHMIA
MHG(OPMAITMOHHOM 0€30MMaCHOCTY;
MCITOJIb30BaTh HH()DOPMAIIHOHHBIC TEXHOJIOTHHU B
3ajadax MEXaHUKH MPU MPOCKTUPOBAHHUHU H

BJIAJCTh:

MHCTPYMEHTaMHU pa3pabOTKU MPUKIIaTHBIX
[MpOrpamMM OJHOW U3 COBPEMEHHBIX
BBIYMCIIUTENIBHBIX CPEl IPOrPAMMUPOBAHHS.

pa3pa6aTmBaTb BBIYHCIUTCIIBHBIC TPOTrpaMMBbl [JIA

IMCCIICAOBAHUAX CHUCTEM TPAHCIOPTHLIX CPCACTB.

Camocrosi-
TeIbHAs
pabora,
MEeKITNY,
MpaKTHiec-
KHE 3aHSTHS,
imabGopaTop-
Hble pa0OTHI

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHblE dJIeMEHMbl MAUUH (8
uaCMHOCIU - Pam, Ky30608, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTOSIMENbHO

npeocmasisims OmoeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacHemuvlx mooenetl

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ephOPMUPOBAHHO20
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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OITK-7

CrocoOeH  MOHMMATh
MTPUHITATIBT paboThI
COBpPEMEHHBIX
HHPOPMAITHOHHBIX
TEXHOJOTHUM u
MCIIOJIb30BaTh WX ISt
PEIICHHUS 3a/aq
mpohecCHOHANBHOMN
IMesITeTbHOCTH

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

YMeTh:

MCIIOJIE30BaTh COBPEMEHHOE MIPOrPaMMHOE
oOecnieueHue s pa3pabOTKH MPUKIIAIHBIX
MpOrpaMM PacyeTHOTO aHaJIM3a HAMPSHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEICTB M UX
TEXHOJIOTHYECKOTO 000PY/I0BAHUSI.

BJIa1eTh:

HAaBBIKAMH TIPUMEHEHHSI CUCTEMBI
MPOTPaMMHUPOBAHHUS TSl pa3pabOTKH MPUKITHBIX
MpOrpamMM JUIsl pacueTa HapsHKEHHO
ne(OpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y3JI0B
TPaHCOPTHO-TEXHOJIOTMYCCKUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000py10BaHUS

Camocrosi-
TeabHAas
pabora,
MEeKITNY,
MpaKTHiec-
KHE 3aHSTHS,
maGopaTOpPHBI
e paboThI

YO,

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
uaCMHOCIU - Pam, Ky30608, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX J/IeMEHNO8.

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacHemuvlx mooenetl

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsAHUSL U NPOYHOCMU Oemanei U Y3108
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpoOLEcCe TMOATOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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Tpunoxcenue 3
K pabouetl npozpamme

Ilepeuens oyenounvix cpedcme no OUCUUNIUHE
«Cospemennble cpedcmea RPOZPAMMUPOBCAHUA 6 3A0AUAX MEXAHUKU MPAHCHROPHIHBIX CPEOCH8)

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC

CpeacTBO KOHTpOJIS,, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroruyeckoro

VerHblii onpoc  [pa00THMKAa ¢ 0OydaroIMMCs Ha  TEMBbI, Bonpocsl 1o
1 cobecel0BaHUE, (CBSI3aHHbIE C M3y4aeMOW JUCLMIIIMHOW, H TeMam/pazzienam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIIACLIUIUIUHBI

00y4aromerocst o ONPeeICHHOMY pa3Jeny,
Teme, npobiaeMe U T.11.

CpeAcTBO  MPOBEIEHUS  MPOMEKYTOUHOM
AQTTECTAllMd 10 pe3yJbTaTaM BBITIOJIHCHHS

o HpI/IMCp 39K3aMCHAaIllMOHHOI'O
BCCX BHOB y‘le6HOI/I pa6OTBI B TCUCHHU

DK3aMeH ousera U BOIIPOCHI K
2 ceMecTpa C  TPOCTaBJIEHHEM  OIEHKH
(Ox3) HK3aMEHy
COTIIMIHOY, «XOPOIIIOY,
«(yIOBJIETBOPUTEIHHOY» 170031 «He
YJIOBJIETBOPUTEIHHOY
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
COMPOTHUBJICHUE MATEPUAIOBY

Jucuuminaa - CoBpeMeHHbIe CpeICTBA MPOrPaMMHUPOBAHUSA B 32/1a4axX
MEXaHUKH TPAHCIOPTHBIX CPEACTB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBenb cnienpanurera), npodpuis: " KoMnblOTEpHBIM HHXXUHUPUHT B
aBTOMOOUJIECTPOEHUU

Bonpocsl 1J11 KOHTPOJIA 3HAHU M

1. AndaBUTHO-IM(PPOBBIE CUMBOJIBI, KIIOYEBBIE CJIOBA, WIECHTU(PUKATOPHI,
3HAKMU olepauui s3bika nmporpammupoBanus C++. KommeHTapuu B TekcTe
IPOrPAMMBI.

2. IlpocTele TUIBI JAaHHBIX sI3bIKa IporpamMmmupoBanus C++., ykazarenw,
MacCHUBBI, CTPYKTypbl. Onucanue JaHHbIX B IIpOrpamme.

3. Jlormueckue BbIpaKeHUs s3bIka mnporpammupoBanus C++. Jlormdeckue
onepauuu. [Ipuoputer BBHIOJHEHHS ONEpaluyil MPU BBIYUCICHUN 3HAYECHUS
BBIPAKECHHS.

4. Apudmernueckue  BbBIpaXEHUS ~ s3blka  nporpamMmmupoBanHus  CH++.
Apudpmernueckre onepanuu. [Ipuoputer BBINOJHEHUS ONEpALMA MpU
BBIYMCIICHUH 3Ha4eHHs BeIpaxeHus. [IpeoOpazoBaHue TUIIOB JaHHBIX.

5. bazoBeie omeparopsl s3blka nporpammupoBanusi C++.  Omneparopsl

IPUCBAaUBaHMUs, INKJIA, YCIIOBHBIE, IEPEXO0/IA, COCTABHBIE.

Ileperpy3ka orepaTopoB B sA3bIKE porpaMMupoBanus C++.

7. Wcnonp3oBanue QyHKIMI B A3bIKe nporpammupoBanus C++. dopmalibHble
napamerpsl. OOMEH JaHHBIMU IO 3HAYEHUIO U IO CChbUIKE. Bo3Bpaiaemslii
napamerp.

8. Kmaccel B s3bike mporpammupoBanus C++. Ctpykrypa kiacca. [lonsrus
oObekTa kiacca. [lybnnuHble U 3alMIleHHbIE 31eMEHTHI Kiacca. ba3oBbie U
npou3BoAHbIe Kilacchl. HacnenoBanue. Ileperpyxxaemble (yHKIMH.

9. Uutepdeiic cpenst nmporpammupoBanuss MS VS. Tlanenn «O6o3peBarensb
pemeHnin», «lIpencraBinenue knaccosy, «Pecypcb.

10.Tunsl mpoekToB MS VS. CiocoObI co3/1aHUs 1 HACTPOUKH TMPOEKTA.

11.Co3nanne pecypcoB B cpeae MS VS. (muanoroBbix naHenei, maHemnen
MHCTPYMEHTOB, MEHIO, aKCeJlepaTopoB U Jp.) Ha OCHOBE IIA0JIOHOB.
Hcnons3zoBanne «MacTtepa KIaccoBy JJisl CO3/IaHUs MIEPEMEHHBIX, (PYHKITUH,
KJIACCOB.

12.B03MO>KHOCTH BBITIOJIHEHUS OTIIAAKHU MPOEKTA.

13.Ctpykrypa koHCOJMBbHON mporpammbl C++. JIMpEKTUBBI TpempoIieccopa.
['mobGanpHOE W JIOKalIbHOE MPEACTaBieHUE AaHHBIX. OOIAaCTH BHIMMOCTU
MIEPEMEHHBIX.

14.CraTruueckoe U TMHAMUYECKOE pa3melieHne qaHHbix C++.

15.Oneparuu BBo1a/BbIBOAA C++ Ha KOHCOJIb YIIpaBlIeHUs, B (haill.

16.Komnumsinust ¥ oTiaaka nmporpammel B cpeae MS VS.

o
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17.CpenctBa oubmuoreku MFC st co3maHusi MpuiioKeHU Ha OCHOBE OJI0Ka
nuanora. Mcmnonp3oBaHue HHTEP(HENUCHBIX 3JIEMEHTOB YIpaBiICHUS THIA:
KHOIIKa, OKHO PEeJaKTUPOBAHUS, MEPEKIII0YATeNh, CIHCKHA, OCTYHOK W Jp.
Co3manne  00paOOTYMKOB  COOBITHH  3aJ€HCTBOBAHUS  DJICMEHTOB
YIpaBJICHUS.

18.Cpencta 6ubmuoreku MFC nnsi co3manHusi NpUIOKEHUN TrpapuuecKum
untepdeiicom. Hactpoiika Buma rpaduueckoro mpuioxkeHus. CTpykrypa
MIPWIOKEHUS «TOKYMEHT-TIPEICTABICHHE.

19.Pabora ¢ rpaduUeCKMMU HHCTPYMEHTAMH PHCOBAHHUS OKHA: OOBEKTHI
KJIACCOB KUCTb, MI€PO, OMTOBBIA MACCUB, IIPUPT, PETHOH.

20.Coznanue 351eMeHTOB yrpaBieHus B cpeae MS VS: 0CHOBHOE MEHIO M €T0
AJIEMEHTHI.

21.Co3znanue 3J1eMEeHTOB yrpaBieHus B cpene MS VS: koHTeKCTHOE MEHIO.

22.Co3znianue 3J1IeMEeHTOB ynpasieHus B cpene MS VS: nanens HHCTpyMEHTOB.

23.Hcnonp30BaHne TOPSYMX KIABHIN (aKCEIEpaTOpoOB) IS YIpaBICHUS
IIPOTPAMMOM.

24.Crioco0bI paboThI C MBIIIBIO B IPHIIOKEHUAX TpapUUIecKuM UHTEpPericom.

25.3agaHne TOACKA30K JUIsl DJEMEHTOB YIPAaBICHUS B IMPUIIOKCHUSIX
rpaguueckuM uHTEpPeEcom.

26.Pabota co cTarycHOH CTpPOKOM B TPUIOXKEHUSAX TpapUuecKuM
uHTEpEencoMm.

27.Co3ianne JOYEepHUX OKOH W OJIOKOB Auanora (MoJajdbHbINH/HEMOIaIbHBIN
0JI0KM TMasora, OJIOK AUaiora co BKJIaJIKaMH).

28.00mue OJ0KM Auanora: OTKPBITh (alia I YTCHUsS, OTKPBITh (aitnm 1is
3amucH, BIOOp 11BETA, BEIOOP MIpU(dTa TEKCTa, eYaTh JOKYMEHTA U JIp.

29.3anyck npuiiokeHui u3 nporpammbl. Co3/1aHne MOTOKOB.
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHIET'O OBPA30OBAHUA

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

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIMH U COMPOTHBIICHHE
MaTepHuaIoB»
Huctunnuna - CoBpeMeHHbIE CpeICTBA MPOrPaMMUPOBAHNUS B 3a/1a4aX MEXaHUKH TPaHCTIOPTHBIX
CPEICTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETa)
npodtb: " KOMIBIOTEpHBIN HH)KHHUPHUHT B aBTOMOOMIECTPOCHHUH
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJTAHHUE Ne 1
1. AndasutHO-1IM(POBEIE CHMBOJIBI, KIIOUCBBIE CIIOBA, HUACHTHU(HUKATOPHI, 3HAKWA OIEpaIuii  s3bIKa
nporpamMmmupoBanus C++. KoMMeHTapuu B TEKCTE IPOrpaMMBI.
2. KoMmuuisiiust 1 oTiiazika mporpaMmsl B cpee MS VS,

3. 3amayga.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom No
3aB. kadenpoit /A.A. CxBopios/

MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YVUPEXJIEHUE
BBICILIET'O OBPA3OBAHUIA

«MOCKOBCKHI HOJIHTEXHI@‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHMH TOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHaMuKa, IPOYHOCTH MALIMH H CONPOTHBIICHHE
MaTepUajIoBy»
Jucuuraa - CoBpeMeHHbBIE CPEeICTBa MTPOTPAMMHUPOBAHHS B 33]]a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEeICTB
Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATNTETA)
npouis: «KOMIBIOTEpHBIN WHXHUHUPHUHT B aBTOMOOMIIECTPOSHUI
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3A/IAHUE Ne 2
1. Jlormyeckue BbIpakeHHs s3blka mporpamMMupoBanus C++. Jlormdeckue omeparuu. llpuopurer
BEITIOJTHEHHS OTIEPAIliA TP BEIYMCIICHUN 3HAYEHUS BRIPAKEHUS.
2. Cpencra 6ubnmmorexku MFC 1ist coznanust mpritoskeHUi Ha oCHOBe OJioka awarnora. Mcmons3oBaHue
UHTep(ENCHBIX 3JIEMEHTOB YIPABJICHUS THIIA: KHOIMKA, OKHO PEIaKTUPOBAHUS, IEPEKIIIOUATEIb, CITUCKH,
oeryHok u jp. Cozanue 00paboTINKOB COOBITHH 3a/1€ICTBOBAHHMS SJIEMEHTOB YIIPaBICHHS.
3. 3amaya.

YTBepKJeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [IpoTokom No

3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALIUN
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepHajIOB»
Huctunnuna - CoBpeMeHHbIE CpeICTBA MPOrPaMMUPOBAHMUS B 3a/1a4aX MEXaHUKH TPaHCIIOPTHBIX
Cpe/CTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KOMIBIOTEPHBINM WHXXUHUPUHT B aBTOMOOMIICCTPOSHUM
Kypc 1, cemectp 2

3K3AMEHAIUOHHOE 3AJIAHUE Ne 3
1. Apudmernueckrne BbIpaKEHUS s3bIKa MporpamMmmupoBaHus C++. ApudMeTHUecKue OIepaIiH.
[Tproputer BBIMOTHEHUS! ONEpalyii MPU BBIYKCICHUU 3HaueHHs BhlpakeHUs. [IpeoOpazoBaHue THIIOB
JTAHHBIX.
2. Cpencra OubOimorekun MFC mnst co3manus mpwiokeHuil rpaduueckuM uHTepdericom. Hactpoiika
BUA rpaduueckoro npuioxenus. CTpyKTypa MpUIoKeHUs «I0OKYMEHT-TIPEACTaBICHUEY.

3. 3amava.
YTBEpKIACHO HA 3aceaHrK Kadeaphl «  » 2021 r., [TpoTokon Ne
3aB. kadenpoit /A.A. CxBopios/

MUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHM IMNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIHH U CONPOTUBICHHE
MaTepUaIoB»
Huctunnnaa - CoBpeMeHHbIE CpeACTBa MPOrPaMMUPOBAHMS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeACTB
Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA (YPOBEHD CIICIIUATTUTETA),
npoduiis: « KoMIbIOTEpHBI HHXKUHUPUHT B aBTOMOOWIIECTPOCHUH »
Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 4
1. ba3zoBbie omepaTopsl sA3bIKa porpaMMupoBanns C++. Oneparopbl NPUCBaNBAaHUA, ITUKJIA, YCIOBHEIE,
MepPEex0/1a, COCTABHEIE.
2. Pabora ¢ rpaduyeckMMH HHCTPYMEHTaMH PHCOBAHUS OKHA: OOBEKTHI KJIACCOB KHCTh, MEPO, OMTOBBIH
MaccuB, mpu(pT, peruoH.

3. 3agaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»

Jucuurnnaa - COBpeMEHHBIE CPEICTBA MPOrPaMMHUPOBAHHS B 33/]Ja4aX MEXaHUKU TPAHCIIOPTHBIX
Cpe/CTB

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduik: « KoMIbIOTEpHBIN HHXKUHUPUHT B aBTOMOOHIIECTPOCHUU Y

Kypc 1, cemectp 2

SK3AMEHAIIMOHHOE 3AJIAHUE Ne 5
1. [Teperpy3ka onepaTopoB B sI3bIKe porpaMMmupoBanus C++.
2. Coznanuie 5eMeHTOB yrpasieHus B cpeae MS VS: ocHOBHOe MEHIO 1 €T0 3IIEMEHTHI.

3. 3anaya.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2021 r., [TpoTtokon Ne
3aB. kadenpoit /A.A. CxBopioB/

MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIET'O OBPA3OBAHUIA

«MOCKOBCKHH MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHaMuKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE
MaTepHajIOB»
Huctunnnnaa - CoBpeMeHHbIE CpeICTBa MPOrPaMMUPOBAHMUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeiACTB
Hampasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeCcTBA (YPOBEHD CIEIHATUTETa)
npoduis: « KoMubroTepHbIii HHXKUHUPUHT B aBTOMOOMIIECTPOCHUH »
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 6
1. Ucnonb3oBanue ¢(yHKIMH B sA3bIke mporpammupoBanusi C++. dopmanbHble napamerpbl. OOMeH
JaHHBIMU 110 3HAYEHHUIO U 10 CChUIKE. Bo3Bpaluaemblil mapamerp.
2. Co3nanvie a1ieMeHTOB yripaeienus B cpenie MS VS: koHTekcTHOE MEeHTo.

3. 3amaya.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [IpoTokom No
3aB. kadenpoit /A.A. CxBopiioB/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»
Jucuurnnaa - COBpeMEHHBIE CPEICTBA MTPOrPaMMHUPOBAHHS B 33]]a4aX MEXaHUKHU TPAHCIIOPTHBIX
Cpe/CTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduik: « KoMIbIOTEpHBIN HHXKUHUPUHT B aBTOMOOHIIECTPOCHUU Y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHOE 3AJIAHHUE Ne 7

1. Knnaccwl B si3b1ke niporpammupoBanust C++. Ctpykrypa kiacca. [lonstust oobekra kiacca. [lyOnuynsie
W 3aIlMIIEHHBIE 3JIEMEHTHI Kiacca. ba3oBeie n mpousBoauble kinaccel. HacnenoBanue. Ileperpyxaemble

(byHKINH.

2. Co3naHuie 31IeMEHTOB yIipaBienus B cpene MS VS: nanens HHCTpYMEHTOB.
3. 3apaua.

YTBEpKIACHO HA 3aceaHrK Kadeaphl «  » 2021 r., IIpotokon Ne
3aB. kadenpoit /A.A. CxBopI1OB/

MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHH MMOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/HaMuKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE
MaTepHajIOB»
Huctunnnnaa - CoBpeMeHHBIE CpeICTBa MPOrPaMMHUPOBAHMUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeiACTB
Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATINTETA)
npoduis: « KoMmbloTepHbI HHXUHUPUHT B aBTOMOOHIIECTPOCHHH »
Kypc 1, cemectp 2

9K3AMEHALHMWOHHOE 3AJIAHHUE Ne 8
1. Unrepdeiic cpensl nporpammuposanust MS VS. Tlanenn «O603peBatens peuenuii», «[IpeacraBnenue
KJ1accoBy, «Pecypcoi».
2. Vcrions30BaHME TOPSIYUX KIIABHII (aKCETepaToOpOB) JUIS yIIPaBICHHUS IPOTPaAMMOH.

3. 3anmaya.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl « _ » 2021 r., [IpoTokom No
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALIUA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»

Jucuurmnuaa - CoOBpeMEHHBIE CPEICTBA MTPOrPaMMHUPOBAHHS B 33]]a4aX MEXaHUKHU TPAHCIIOPTHBIX
Cpe/CTB

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduik: « KoMIbIOTEpHBIN HHXKUHUPUHT B aBTOMOOHIIECTPOCHUU Y

Kypc 1, cemectp 2

9K3AMEHALHWOHHOE 3AJJAHHUE Ne 9
1. Tunel npoektoB MS VS. CriocoOsI co3/1aHus M HACTPOMKHU MPOEKTA.
2. Crioco0bI paboOThI ¢ MBIIIBIO B IPHIIOKEHUAX TpadraecKuM HHTEepQeiicom.

3. 3anaya.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2021 r., [TpoTtokon Ne
3aB. kadenpoit /A.A. CkBopiOB/

MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHM IMNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{MHaMuKa, IPOYHOCTh MAIIHH U COIPOTHBICHHE
MaTepUaIoB»

Huctunnnaa - CoBpeMeHHbIE CpeACTBa MPOrPaMMUPOBAHMS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeACTB

Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATINTETA)
npoduiis: « KoMmmbloTepHbIl HMHXUHUPHHT B aBTOMOOHMIIECTPOCHHH »

Kypc 1, cemectp 2

3K3AMEHALIMOHHOE 3ATAHHUE Ne 10
1. Cozpmanme pecypcoB B cpeae MS VS. (nuanoroBbix maHesnei, MaHeNeld HHCTPYMEHTOB, MEHIO,
aKcenepaTopoB W JAp.) Ha ocHoBe maOnoHoB. Mcmonmb3oBanue «Mactepa KiaccoB» IJisi CO3JAHHA
MEPEMEHHBIX, (DYHKIIUH, KIIACCOB.
2. 3aj1aHue MMOICKa30K ISl 3JIEMEHTOB YIPABJICHHS B IPUIOKEHHUAX I'paduueckuM UHTepherncoM.
3. 3amaya.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl « _ » 2021 r., [IpoTokom No
3aB. kadeapoit /A.A. CxBOp1IOB/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{MHAMIKA, TPOYHOCTH MAIIMH U COMPOTHBIICHHE
MaTepUaIOBy»
Jucuurnnaa - COBpeMEHHBIE CPEICTBA MTPOrPaMMHUPOBAHHS B 33]]a4aX MEXaHUKHU TPAHCIIOPTHBIX
Cpe/CTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduib: « KoMIblOTepHBIN HHXKUHUPUHT B aBTOMOOHIIECTPOCHUU Y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHOE 3AJIAHHUE Ne 11

1. Crpykrypa KoHcosnbHOU mporpamMmbl C++. JlMpekTHBBI mpenpolieccopa. [ 1o0anbHoe U JOKaIbHOE
npencTaBieHue JaHHbIX. O0JacTH BUAUMOCTH IEPEMEHHBIX.
2. Pabota co cTaTyCHOI CTPOKOW B MPHIIOKEHUSX TpaduuecKiuM HHTepdercoM.

3. 3anmaya.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2021 r., [TpoTtokon Ne
3aB. kadenpoit /A.A. CxBopioB/

MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUA

«MOCKOBCKHM IMNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{uHaMuKa, POYHOCTH MAIIHH U COIPOTHBIICHHE
MaTepUaIoB»

Hucnunninaa - CoBpeMeHHbIE CpeACTBa MPOrPaMMUPOBAHHUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeACTB

Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATINTETA)
npoduis: « KoMmmbloTepHbI HHXUHUPHHT B aBTOMOOHMIIECTPOSHHH »

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 12
1. CraTuueckoe U AMHAMUYECKOE pa3MenieHue JaHHbx C++.
2. Co3nmanue J0YepHUX OKOH M OJOKOB Juaiora (MOIaTbHBIN/HEMONANBHBIA OJIOKM auanora, OJIOK
JIIAJIora Co BKJIAJIKaMH).

3. 3agaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CkBOp1OB/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHaMuKa, TPOYHOCTH MAIIHH K COMPOTHBIICHHE
MaTepUaIOBy»

Jucuurnnaa - COBpeMEHHBIE CPEICTBA MTPOrPaMMHUPOBAHHS B 33]]a4aX MEXaHUKHU TPAHCIIOPTHBIX
Cpe/CTB

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduik: « KoMIbIOTEpHBIN HHXKUHUPUHT B aBTOMOOHIIECTPOCHUU Y

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 13
1. Onepanuu BBoJa/BeiBOAa C++ Ha KOHCOJb YIIPaBJeHUsI, B (haiil.
2. OOmmme 60K Auanora: OTKPHITH (Al s YTeHUs, OTKPHITH (Al IS 3amvcH, BEIOOp IBETa, BEIOOD
mpudTa TEKCTa, IeYaTh JOKYMEHTA H Jp.

3. 3anmaya.
YTBepKACHO HA 3aceqaHnH Kadeapsl « _ » 2021 r., [TpoTtokon Ne
3aB. kadenpoit /A.A. CxBopioB/

MMHUCTEPCTBO OBPA30OBAHMS 1 HAYKHU POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YVUPEXJIEHUE
BBICIIIET'O OBPA3OBAHUIA

«MOCKOBCKHU HO.JII/ITEXHILI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{uHaMuKa, POYHOCTH MAIIHH U COIPOTHBIICHHE
MaTepHajIOB»

Hucuumninnaa - CoBpeMeHHbBIE CPeACTBA MPOrpaMMHUPOBAHNA B 33]]a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeACTB

Hampasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHD CIEIHATUTETa)
npoduis: « KoMmmbloTepHbIl MHKUHUPHHT B aBTOMOOHMIIECTPOCHHH »

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3A/IAHUE Ne 14
1. IIpocThie TUIBI JaHHBIX sA3bIKa MporpaMMupoBanus C++, ykasaTeiau, MacCUBBI, CTPYKTYphl. OnucaHue
JAaHHBIX B IIpOrpamMme.
2. Bemonnenue otianku npoekra B cpeae MS VS.

3. 3agaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAVKU POCCUMCKOU ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIMH U COMPOTHBIICHHE
MaTEpHUAIOB»

Hucnunnusaa - CoBpeMeHHbIE CpeACTBa IPOrPaMMUPOBAHNUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CPEICTB

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETa)
npoduis: « KoMnbloTepHbIH MHXUHUPUHT B aBTOMOOHIIECTPOCHUN »

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3A/IAHHUE Ne 15
1. Ctatuueckoe U AMHAMHYECKOE pa3MelieHue nanubix C++.
2. 3anmyck npuiIokeHuni U3 nporpammbl. Co3gaHue MOTOKOB.

3. 3amava.
YTBEpKIACHO HA 3aceaHrK Kadeaphl «  » 2021 r., [IpoTtokoa Ne
3aB. kadenpoit /A.A. CxBopios/

35



