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1 eau u 3aga4y TUCHUILIMHBI

1.1 Ieap TUCHUNIHHBI

[enbto n3yueHus: qucHUIUIMHBL « COBpEMEHHBIE CPEICTBA IPOrPaMMUPOBAHUS B
3aJjauaX MEXaHUKU TPAHCTIOPTHBIX CPEICTBY» SBIISETCS !

—  ¢opmupoBaHue 3HaHUM 00  OOBEKTHO-OPUEHTHPOBAHHBIX  A3BIKAX
IpOTrpaMMHUPOBAHUs, COBPEMEHHBIX CpelaxX pa3pabOoTKH BBIUUCIUTEIBHBIX MPOrpamMm
IJI1  BBINIOJTHEHUST BBICOKOIIPOM3BOAMTENBHBIX pAcueTOB, BHU3YaJbHBIX METOAAX
NpOTrpaMMHUPOBAHUS MPHIOKEHUH ¢ TpaduueckuM HHTEpQeiicoM IMoja COBPEMEHHBIE
OINIEPALIMOHHBIE CHCTEMBI, clocobax pa3pabOTKU MPHUKIATHOTO IMPOTrPAMMHOIO
oOecrieyeHUs IS MOJEIMPOBAHUS ¥ HWHXKEHEPHOTO HCCIECIOBAHUS MEXaHHKHU
TPAHCIIOPTHBIX CPEJICTB, aHAIN3a HAMPSKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS JIeTanen
U y3JI0B aBTOMOOMIIEH U TPAKTOPOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKAIMOHHON
XapaKTepUCTHKON crienuaiucta nmo HampasieHuto 23.05.01 «HazemHbie TpaHCTIOPTHO-
TEXHOJOTMYECKUE CPEACTBAY (YPOBEHB CIEHIUAIUTETA), CIICIHATH3aus: « ABTOMOOWIN
U TPaKTOPbI», Ipoduib: «llepcriekTUBHBIE TPAHCTIOPTHBIE CPEACTBAY.

1.2 3agaun AMCHUIIITHHDI

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

- O3HAKOMJICHHEC  CTYJACHTOB C  BO3MOXXHOCTSMH, CHHTAKCHYCCKUMU
KOHCTPYKIIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJAOB U OMOIMOTEKaMU
npoienyp 0O0bEKTHO-OPUEHTHUPOBAHHOTO S3bIKa MPOTPAMMHUPOBAHHS TMPU pa3paboOTKe
MPUKIAAHBIX TPOrPaMM HCCIEAOBAaHUS JTUHAMHUKYA W TPOYHOCTU Y3J0B U arperatoB
MOOHJIBHBIX MAaIITHH.

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

— u3ydyeHue S(QPEKTUBHBIX BU3YAIbHBIX METOJIOB Pa3pabOTKU TPHIOKEHUN U
peanu3aliii  BBICOKOTPOM3BOIUTEIBHBIX UYHCIECHHBIX aJITOPUTMOB JUISI  aHajaM3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKITUI MAaIlIHH.

2 MecTo TUCHHMIUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

JucrunmHa «CoBpeMEeHHBIE CPEICTBA MPOTPAMMHUPOBAHUS B 3a7]a4aX MEXaHUKH
TPAHCIIOPTHBIX CPEJCTB» OTHOCUTCS K 0a30BOM yacTu Oyioka 1 muciuruH (MOIyIei)
npoeCCHOHATLHOTO IMKJIa OCHOBHBIX o0OpasoBaTenbHbiX mporpamm (OOII) mo
HampapJIeHUIO ToAToToBKHM  moaroToBku  23.05.01 «HasemHbIe  TpaHCIOPTHO-
TEXHOJIOTUYECKHUE Cpe/icTBay (YPOBEHbB CICIMATIUTETA), CIIeHUaIn3aIus: « ABTOMOOUIN
U TPaKTOphI», poduiib: «IlepcrneKTUBHBIE TPAHCTIOPTHBIE CPEICTBAY.

[IpenmecTByommumMu  KypcaMud, Ha  KOTOPBIX  OasupyeTrcss  JAUCIUILIMHA
«CoBpeMeHHBIE Cpe/CTBa MPOTPAMMHUPOBAHUS B 3ajlayax MEXaHUKH TPAHCIIOPTHBIX
CPEACTB» SIBIISFOTCS:

- MaTeMaTHKa



3 Komnerenunu oOyuyawuierocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
TUCIHUANIMHBI

B pesyibrare 0cBOCHHS AMCHUIUIMHBI CTYJCHT JOJDKEH O0JanaTh CIETyOIUMU
po(heCcCHOHATLHBIMA (TIK) 17§ 1po(heCcCHOHATLHO-CITCITUATH3UPOBAHHBIMA
komneTeHmusmu ( I[TK-6, [ICK-1.5):

[TK-6 CrnocoOGHOCTh HCIIONIB30BaTh HPUKIAJHBIE MMPOrPAMMBI pacyera y3jI0B, arperaTtoB H

CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEJICTB U UX TEXHOJIOTHYECKOTO 000pyI0BaHUS.
IICK-1.5 CriocoOHOCTh MCTOJIB30BaTh MPUKIAIHBIE TPOrPaMMBbI pacdeTa y3JIoB, arperaTtoB U

CUCTEM aBTOMOOMJICH U TPAKTOPOB.

B pesyabTare ocBoeHUsA
o0pa3oBaTeIbHOM
Kon HpOrpaMMBI IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIIUH ., o0y4eHHUsI 1O AUCUMILJINHE
00y4YAKO LU CS 10JIKEH
o0JsazarTh
[1K-6 Crnioco6HOCTH 3HATh:
UCIOJIb30BATh NPUKJIIAIHbIE ® OCHOBHBIE IPUHIHIIEI
IIPOrpaMMbl pacyera QITOPUTMU3ALUU JJI Pa3pabOTKU U
y3JI0B, arperaTtoB U CUCTEM UCTIOJIb30BaHUS TIPUKIIATHBIX
TPaHCIOPTHO- IpOrpaMM pacyera HarpsHKEHHO
TEXHOJIOTUYECKUX CPEJICTB 1e(GOpPMHUPOBAHHOTO COCTOSTHUS
U UX TEXHOJIOIMYECKOT 0 KOHCTPYKIIUH TPaHCIOPTHO-
000pyI0BaHUs. TE€XHOJOTHYECKHUX CPEJCTB U UX
TEXHOJIOTUYECKOT0 000py10BaHHUS.
yMeThb:
® JCIIOJIB30BATh COBPEMEHHOE
MpOrpaMMHOE 0OecTieyeHue JIst
pa3pabOTKU MPUKIAIHBIX IPOrpaMM
pacyeTHOro aHajau3a HaPSKEHHO
1e(OpPMHUPOBAHHOTO COCTOSIHUS
JIeTalield U Y3JIOB TPaHCHOPTHO-
TE€XHOJIOTMYECKHUX CPEICTB U UX
TE€XHOJOTMYECKOro 000py10BaHuS.
BJIA/1eTh:
® HaBBIKAMU IPUMEHEHHUS CUCTEMBI
MIPOrpaMMHUPOBAHUS ISl pa3paboTKu
MPUKJIAJHBIX TPOTPaMM JJIs pacueTa
HaIpsHKEHHO J1e(hOpMUPOBAHHOTO
COCTOSIHUS JI€TaleH U y3J10B
TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB U UX TEXHOJIOTUYECKOTO
000pyIOBaHUS .
[ICK-1.5 Crnioco6GHOCTh 3HATh:
HUCMOJB30BATH IPUKIIATHBIC ® BO3MOKHOCTH YHHBEPCAJIbHBIX
MIPOrpaMMBbl pacyera CHCTEM NMPOTrPaMMHUPOBAHMS TIPU
y3JI0B, arperaToB U CUCTEM pEILIeHNH 3a/1a4 MEXaHUKU
aBTOMOOWJIEH U TPAKTOPOB. KOHCTPYKIIMH aBTOMOOMIEH 1




TPAaKTOPOB.
yMeThb:
® [IPUMEHSTb COBPEMEHHbIE CUCTEMBI
IPOrpaMMHUPOBAHUS JUIsl pa3padoTKu
MIPUKJIaJHBIX IPOrpaMM aHaJIn3a
HaINpsKEHHO Je(OPMHUPOBAHHOTO
COCTOSIHMS IETAJICH U y3JI0B
aBTOMOOWMJIEH U TPAKTOPOB.
BJIAJeTh:
® HaBBIKAMU peaJIM3allud B BUJE
BBIYMCIUTEIbHBIX IPOIPaMM B OJJHOM
13 YHUBEPCAIbHBIX CPEL
IPOrpaMMHUPOBAHUS MTPUKIIAAHBIX
QJITOPUTMOB U METOZIOB pacyeTa Ha
IPOYHOCTH Y3JIOB, arperaToB U
CHCTEM aBTOMOOMJIEH U TPAKTOPOB.

4 CTpyKTypa U cofep:KaHue TUCHUNINHBI

OOmasi TpyT0€MKOCTh TUCIUIIIMHBI COCTaBISET 2 3a4eTHBIC CIWHUIIBI, T.C. 72
aKaJeMHYecKnx vaca (13 Hux 36 4acoB — caMOCTOATEIbHAs paboTa CTYACHTOB).

JlucrumimHa YUTaeTCs Ha TPEeThbeM Kypce B mectoM cemectpe. [IpoBomsrcs
nexuuu — 18 yacos, mabopaTopHbie paboThl — 18 yacoB, hopma KOHTPOIS —IK3aMEH.

Bup yueOHoI padoThI Bcero yacos Cemectp
6
OOmas Tpy10eMKOCTh 72 (23.¢.) 72 (23.¢e.)
AyIUTOpHBIC 3aHITHS 36 36
(Bcero)
B Tom uucne
JIEKIIAHN 18 18
[IpakTrueckue 3aHsATUs - -
JlabopaTopHble 3aHATUS 18 18
CamocTosaTenpHas 36 36
paboTa CTy/eHTa
KypcoBas padota HET HET
KypcoBoii mpoekr HET HET
Bun nmpomexxyrouHon DK3aMeH
aTTeCTaIuu

Ctpykrypa u  cojepxaHue  guciuruiiHbl — «COBpeMEHHbIE  CpEeACTBa
POrpaMMHUPOBAHUA B 33J]a4aX MEXaHUKH TPAHCIOPTHBIX CPEJICTB» MO CPOKAM U BHIAM
paboTel oTpakeHsl B [Ipunoxenun 1.



Conep:xanue pa3iesioB TUCHUILINHBI.

Tema 1. BBenenue.

O030p aKTyaJIbHBIX 337]a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB, BOSHUKAIOIINX MPU
CO3JaHUU HOBBIX KOHCTPYKLIMI MAIIVH.

O030p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPUKIAIHBIX
porpamMm Jjisi pelIeHus 3aJad MEXaHWKM KOHCTPYKLUHMWA TPAHCIOPTHBIX CPEICTB,
aHaIM3a HAMPSKEHHO-1€(POPMUPOBAHHOTO, TEPMUYECKOTO COCTOSIHUM JleTajieil U y3JI0B
aBToMoOUJIe M TPaKTOpPOB. TEHIEHIMU pPa3BUTUS MPOrPAMMHOrO OOECICUEHHS ISt
pelIeHns 3a1a4 MEXaHUKHU TPAHCIIOPTHBIX CPEACTB.

O0630p BO3MOXXHOCTEH KOMIBIOTEPOB, HX AapXUTEKTYpbl, KOMIIOHEHTOB U
nepudepuitHoro 060py0BaHMs Il pELICHUS 3a/1a4 MEXaHUKU TPAHCIIOPTHBIX CPEJICTB.

O030p 3(PPEeKTUBHBIX U  NPOU3BOAMTEIBHBIX YHUCIEHHBIX  aJFOPUTMOB,
peanu3yemMbIX B IPOrpaMMHBIX KOMILUIEKCAX JUIsl pEHICHUS 33/1a4 MEXAHUKHU.

JleMOHCTpauust pe3yibTaTOB IMPUMEHEHUS] MPOTPAMMHBIX MPOAYKTOB IS
BBINIOJIHEHHSI PACUYETHBIX MCCIEJOBAHUN pPEAIbHBIX KOHCTPYKLUUUA TPaHCIOPTHBIX
CPEICTB. DIIEMEHTBl MAaTPUYHOM anre0pbl 1 TEOMETPUUECKOTO MOIETUPOBAHMUS.

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

AndaBuTHO-M(POBBIE CUMBOJIBI, KJIIOYEBBIE CJIOBA, UACHTU(DUKATOPHI, 3HAKU
onepauuii s3bika nporpaMmmupoBanns C++. KoMMeHTapuy B TEKCTE MPOTPaMMBI.

[IpocThle TUIBI JaHHBIX, YKa3aTEIU, MACCUBBI, CTPYKTYphl. ONKMCaHue JaHHBIX B
Iporpamme.

Jlornueckue BolpakeHus. Jlornueckue onepauuu. ApupmMeTHUECKUe BHIPAKEHUSI.
Apudmernueckue omnepauuu. [IprHopuTeT BBINOJHEHUS ONEpanuil MpU BBHIYUCICHUU
3HaueHus BbIpaxkeHus. [Ipeobpa3zoBaHue TUNIOB TaHHBIX.

bazoBble  omeparopsl  s3plka  nporpammupoBanus  C++. Omnepatopsl
IIPUCBANBaHMs, IIUKJIA, YCIIOBHBIE, IEPEX0AA, COCTABHBIE.

[Ieperpyska onepaTropos.

Ucnonb3oBanue (yHkuii. PopmanbHble napameTpbl. OOMEH JaHHBIMH TIO
3HAYECHUIO U MO CChUIKE. Bo3BpalaeMbiil mapamerp.

Crnosxnble Tunbl JaHHbIX. Kinacesl. CTpyktypa kiacca. [loHsTis 00bekTa Kiacca.
[TyOnuuHble W 3alIUIIEHHBIE 3JIEMEHTHl Kiacca. ba3oBble W MPOU3BOJHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie pyHKITUN.

Tema 3. O030p HHCTPYMEHTOB CpeAbl MPOrPAMMHPOBAHUS.

Wnrepdeiic  cpeast  mporpammupoBanus MS  Visual — Studio. Ilanenu
«O6o3peBarens pemenuit», «llpencraBienne kmaccoB», «Pecypeb». CrnocoOsl
CO3/IaHUsI U HAcTpouiku npoekta. Co3lanne pecypcoB (AUaIOroBbIX MaHeIeH, maHenen
MHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB M Jp.) Ha OCHOBE MIa0ioHOB. Mcnonb3oBaHue
«Macrtepa kiaccoB» ISl CO3JAaHUsS MEPEMEHHbIX, (PYHKIMH, KiIaccoB. Bo3moxkHOCTH
BBIITOJTHEHUS OTJIAJKH MPOEKTA.



Tema 4. Co31aHue KOHCOIbHBIX MPHUJIOKEHHUIA.

CtpykTypa KOHCOJIBHOM mporpaMmsbl. J(upekTuBsl npenponeccopa. ['mobdanbHoe
U JIOKaJIbHOE Tpe/IcTaBiIeHUe NaHHbIX. OOIacTH BUAMMOCTH epeMeHHbIX. CTaTHueckoe
U JTUHAMHUYECKOE pa3MelleHue AaHHbiX. Omnepanuu BBOJA/BbIBOJA HAa KOHCOJb
ynpaBiieHus, B Qaitn. Komnusaius u oTiaaaka nporpaMmel.

Tema 5. Co3naHue NpuI0KeHUIl HA OCHOBe 0JI0KA HAJIOTa

O0630p cpeacrs oudmuorekn MFC (MS VC++) miis co3maHus TPHIOKESHUH Ha
ocHOBe 0y10ka nuanora. Mcnonb3oBanue HHTEp(EHCHBIX 3JIEMEHTOB YIPABICHUS TUMA!
KHOIIKAa, OKHO PEJaKTUPOBAHUs, MEPEKI0YaTellb, CIUCKU, OeryHok u np. Co3gaHue
00pabOTYMKOB COOBITUH 3a/1IEWCTBOBAHMS DJIEMEHTOB yIPABIICHHUS.

Tema 6. Co3nanue npuioxenui ¢ rpagpudeckum uHTepdeiicom

O0630p cpeacts oubnmmorekn MFC (MS VC++) ans cosgaHus HPUITOKESHUH
rpaduueckum unrepdericom. Hacrpoiika Buaa rpaduueckoro npusnoxenus. CTpykTypa
MIPIIOKEHUS «TIOKYMEHT-TIPEICTABIICHUEY.

Pabota ¢ rpapuyeckuMu MHCTPYMEHTAaMU PHUCOBAHHS OKHA: OOBEKTHI KIIACCOB
KHCTb, I1€PO, OUTOBBIN MACCHUB, IPU(T, PETUOH.

Co3nmanme »SJIEMEHTOB YIPaBICHHUS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE€ MEHIO, TaHelb WHCTPYMEHTOB. lVcronb30oBaHME TOPSYHX —KIIABUII
(akcenmeparopoB) Juis yrpaBiieHUs: mporpaMmoii. CriocoObl paObOThI ¢ MBIIIBIO. 3a/IaHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznanue JoYepHUX OKOH U OJIOKOB Juasiora (MOJalIbHBIN/HEMOAAIbHBIN OJIOKU
nyajora, OJI0K Auajora co BKJIaJIKaMH).

OO6mue 610Kk Iuanora: OTKPBITH (Daily AJis YTEHUs, OTKPBITH daiil JJIs 3aIlucu,
BBIOOD I1BETA, BBIOOD mIpudTa TEKCTa, IeYaTh JOKYMEHTa U Jp.

3anyck npuiiokeHui u3 nporpammsl. Co3aHue MOTOKOB.

Tema 7. llpumenenne Ooudauoreku OpenGL npu co3nanuu rpaduyeckux
NPUI0KEHUH

0630p cpenct oubmotexkn OpenGL npu co3nannu rpaduIecKuX MPHIOKEHUH.

Tema 8. Opranuzaiusi NapajijiejbLHOr0 BbINOJHEHUS AJITOPUTMOB

OG630p cpeACTB MapalIeIbHOTO MPOTpaMMHUpOBaHUsI Ha OCHOBe cpenacts MPI
OpenMP. TumoBble cXeMbl M MOJEIH OPTaHWU3ALUW TMAPAJUICIBHBIX BBIYUCICHUN B
MHOT'OIPOIIECCOPHON/MHOTOITIOTOKOBOM CUCTEME.

5. O0pa3oBaresibHbIE TEXHOJIOT U

Meronnka IIPETIOIaBaHUS JTUCITUTUTHHBI «CoBpeMEHHBIC CpencTBa
MPOTrPaMMHUPOBAHUSA B 3aJadax MEXaHUKH TPAHCIOPTHBIX CPEIACTB» W peam3arus
KOMITICTCHTHOCTHOTO  TOAXOJa B M3JIOKEHUW W BOCHPUATHH  MaTepuasa
MpeayCMaTpuBaecT MCIOJb30BAaHUE CIICAYIONIMX AKTHBHBIX (OPM  TMPOBEACHUS
TPYNIIOBBIX, MHANBUAYATbHBIX, ayJIUTOPHBIX 3aHATHA B COYETAHWUU C BHEAYJIUTOPHOU
paboToii c 1enbl0 (QopMHUpOBaHUS U Pa3BUTHS MNPO(PECCHOHATBLHBIX HABBIKOB,
00yJaroIMXcsi:

— MIOJITOTOBKA K BHITIOJIHEHUIO JIA0OPATOPHBIX padOT B J1a0OPATOPHSIX BY3a;

— TIOATOTOBKA, MPENCTaBIEHWE U OOCYXICHUE TPE3EHTAIM HAa CEMHUHAPCKHUX
3aHATHSX;



— OpraHu3alys U MPOBEJACHUE TEKYIIEro KOHTPOJIA 3HAHUU CTYACHTOB B (popMme

0JIAHKOBOT'O TECTUPOBAHUS;
— MPOBEACHHUE MACTEP-KJIACCOB AKCIEPTOB M CIEIHAIMCTOB B 00JACTH YMCICHHBIX
METOJIOB U MPUKIIAIHOTO MPOrPaMMHUPOBAHUSL.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIfA YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAlMM 110 UTOTaM OCBOCHUS JUCHUIIMHBI U Y4e0OHO-MeTOANYeCKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTY/AEHTOB.
B nmpouecce o0OydeHHs HCHOJB3YIOTCA CIEAYIOUIME OLEHOYHBIE (OPMBI
CaMOCTOSITEJIbHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH U POMEKYTOUHBIX aTTECTALIMMN:

- IIOATOTOBKA K BBIITIOJTHCHHIO J'Ia60paTOpHI>IX pa60T M UX 3aliuTa.

OneHouyHblE  CPEACTBA  TEKYLIErO  KOHTPOJII  YCIIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHusl B (popme ONaHKOBOrO M (MJM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, I KOHTPOJSI OCBOCHHA OOYYaIOIIMMHCS Pa3AesioB JUCUUIUIMHBL,
3aIuTa KypcoBOIo IIPOEKTA.

OOpa3npl TECTOBBIX 3aJaHWM, 3aJaHUIl KYypPCOBBIX IPOEKTOB, KOHTPOJIBbHBIX
BOIIPOCOB M 3aJaHUM JUIA TPOBENCHUS TEKYLIEro KOHTPOJSA, HK3aMEHAI[MOHHBIX
OUJIETOB, IPUBE/ICHBI B IPUIIOKEHUH 2.

6.1. ®oH O1IEHOYHBIX CPECTB /JIs MPOBeIeHUs MPOMEKYTOUHOM aTTecTAlMU
00y4aIMXcs Mo JUCHUIIMHE (MOYJII0).

6.1.1. IlepeueHp KOMIETEHIIMHA C yKa3aHHEM ATaroB UX (POPMHUpPOBAHHS B IPOIECCE
OCBOCHHMS 00pa30BaTEIHHON MTPOTPaAMMBI.

B pesynpTaTe OCBOCHUS JUCHUIUIMHBI (MOAYJsl) (QOPMUPYIOTCS  CIICAYIOIIHE
KOMIETEHIIUH:

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4arOUIICH
KOMIIEeTeHI[ U J0JIKEeH 00/1a1aTh
[TK-6 CrnocoOHOCTh HCTONB30BATh MPHUKIIATHBIE MPOrpaMMBl pacueTa y3JIOB,

arperaToB M CHUCTEM TPAHCHOPTHO-TEXHOJOTUYECKUX CPEACTB U UX
TEXHOJIOTUYECKOT0 000py10BaHNUS.

IICK-1.5 CnocoOHOCTh MCTIOIB30BATh MPUKIIATHBIE TIPOTPAMMBI pacdeTa y3JIoB,
arperaTtoB M CHUCTEM aBTOMOOMIIEH U TPAKTOPOB.

B mporecce ocBoeHust 00pa3oBaTENbHOW MPOrpaMMbl TaHHbIE KOMIIETEHLIUHU, B
TOM YHUCJE WX OTAEIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS MOITAIMHO B XOJ€ OCBOCHUS
0oOy4aroMMUCs JUCIHUIUIMH (MOIYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHAapHbIM IpadukoM y4eOHOTro nporecca.



6.1.2. Onucanue noka3aresed 1 KPUTEPUEB OLCHNBAHUS KOMIICTCHIMH,
(opMuUpyeMBIX 110 HTOTAaM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMCAHME HIKAJI

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha Ppa3INIHbIX

oTarax

ux

(bopMHUpPOBaHUS SBISIETCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX Pe3yIbTaTOB
00yYeHUs MO TUCHUILUIUHE (MOJIYIIO).

K-6 — CiocoGHOCTh NCNOIBb30BATh NPUKJIATHbIE IPOTPAMMBbI PACYETA Y3J10B, ATPEraTOB U CUCTEM TPAHCHOPTHO-
TEXHOJIOTHYECKUX CPEICTB U U3 TEXHOJOTHYeCKOro 000pya10BaHusl.

Kpurepun oueHnnBanust

IToxa3aresn
2 3 4 5
3HATh: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
OCHOBHBIC JEMOHCTPHUPYET IIOJHOE JIIEMOHCTPUPYET JIIEMOHCTPUPYET JIEMOHCTPUPYET
TIPUHITUIIBI OTCYTCTBUE HUIIU HEMOJIHBIC 3HAHUS YaCTUYHLIC 3HAHUS B MOJIHBIC 3HAHUS
QIrOPUTMHU3ALUMA | HenOCTaTOYHOE OCHOBHBIX IIPUHLUIOB | 00JaCTH OCHOBHBIX B obnactu
1T pa3pabOTKM U | cOOTBETCTBHE 3HAHMUI aJNTOPUTMHU3AINH IS MIPUHITUIIOB OCHOBHBIX
HCTI0JIb30BaHUA OCHOBHBIX IIPUHLIUIIOB pa3paboTKu u ANTOPUTMU3ALNAN TSI MIPUHLIATIOB
IIPUKJIaIHBIX aNrOpUTMU3ALUU JJIA HCIIOJIb30BaHUSA pa3paboTKu U aNrOpUTMHU3ALU
Hporpamm pa3paboTKu u MPUKIAJAHBIX TPOTPAMM | MCTIOJIb30BaHMS U 1715
pacdera HCIIOJIb30BaHUS pacdera HalpsH>KEHHO NPUKJIAIHBIX IPOTPaMM | pa3pabOTKU U
HaIPsKCHHO IPUKIIAJHBIX IIPOrPaMM ne(OpMHUPOBAHHOTO pacyeTa HalpsKEHHO HCIIOJIb30BaHUS
AeOPMHUPOBAHHO | pacdeTa HATIPSKEHHO COCTOSIHMSI Jne(OpMUPOBAHHOTO PUKIIATHBIX
T'0 COCTOAHMA nehOpMUPOBAHHOTO KOHCTPYKLUH COCTOSIHUSI KOHCTPYKUUU | IporpaMm
KOHCTPYKIHH COCTOSIHHASL KOHCTPYKLUI TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTHYECKUX TEXHOJOTHYECKUX HaIpsKEHHO
TCXHOJOTUIECKUX | TEXHOJIOTMYECKUX CPENCTB CpPEICTB U UX CpPEICTB U UX nedopMupoBaH
CPELICTB 1 UX M UX TEXHOJOIMYECKOTO TEXHOJIOTHYECKOI 0 TEXHOJIOTHYECKOI0 HOT'O COCTOSIHMS
TEXHOJIOTHIECKOT | 0QOpyAOBaHMS. obopynoBaHUsL. obopymoBaHusl., HO KOHCTPYKUUH
0 000py/IOBAHNSL. Homyckatorcst JIOIyCKaroTCA TPaHCIIOPTHO-
3HaYUTEIbHbIE OIINOKY, | HE3HAYUTEIbHBIE TEXHOJIOTMYECK
IPOSIBIISIETCS OMOKH, HETOYHOCTH, UX CPEICTB U UX
HEJOCTATOYHOCTh 3aTpyIHEHHUS TIpU TEXHOJIOTHYECK
3HaHMH, IO Py AHAJIUTUYECKUX oro
IOKa3aTelleH, onepanusx. obopynoBaHwusl.,
obOyyJaroruiics CBO0OTHO
WCIBITHIBAET OmnepupyeT
3HAYUTENLHBIE npuobpe-
3aTpyIHEHUS IPU TEHHBIMU
OIIEpPUPOBAHUU 3HaHUAMM.

3HAHUSAMHU TPU UX
MIEPEHOCE Ha HOBBIE
CUTyaITH.




yMeThb:
UCIIOJIb30BaTh
COBpPEMEHHOE
MPOrpaMMHOE
oOecrieueHue st
pa3paboTKu
MIPUKIIATHBIX
porpamm
pacyeTHOro
aHamm3sa
HANPSHKEHHO
neopMHPOBAHHO
T'O COCTOSTHHS
JleTanei u y3iaoB

OO6yuaromuiicst He ymeeT
WJIM B HEOCTATOYHOMN
CTETIeHH yMEeT:
HCTIONB30BaTh COBPEMEHHOE
MIporpaMMHOE 00eCTICUCHHE
JUTSL pa3padoTKu
MIPUKJIATHBIX POTPAMM
pacdeTHOro aHAIH3a
HanpsHKEHHO
nehopMHPOBAHHOTO
COCTOSIHUS JIETale! U y3J10B
TPaHCIIOPTHO-

OO0yyaromuiics
JIEMOHCTPUPYET
HEIOoJIHOe
COOTBETCTBHE
CIEAYIOLINUX YMEHUN:

HCITOJIB30BaTh
COBPEMEHHOE
MPOrpaMMHOE
o0OecIieueHne s
pa3paboTku
MPHUKJIATHBIX IPOrPaMM

OO0yyaromuiics
JIEMOHCTPHPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOIINUX YMEHUN:

HCIIOJIb30BaTh
COBPEMEHHOE
IIPOrpaMMHOE
obecrieueHue s
pa3paboTKu
MPUKIAJHBIX TPOrPaMM
pacUeTHOro aHaIu3a

OO0yyaromuiics
JIEMOHCTPHUPYET
HOJIHOE
COOTBETCTBHE
CIEIYIOIMIHX
YMEHHI:

HCITOJIB30BaTh
COBPEMEHHOC
MIPOrpPaMMHOE
obOecrieueHne
IUIST pa3pabOTKH

TPaHCIIOPTHO- TEXHOJOTMYECKUX CPEJICTB | pacYETHOTO aHAIN3a HaIPsKEHHO MIPUKJIaTHBIX
TEXHOJIOTHYCCKUX | ¥ UX TEXHOJIOIMYECKOTO HaIpsyKEHHO JIe(pOpMUPOBAHHOTO MporpamMm
CpCACTB U X o0opymoBaHUS. ne(hOpMUPOBAHHOTO COCTOSIHMSI IeTaneil u pac4eTHOro
TCXHOJIOTHICCKOT COCTOSIHUS JIeTael 1 V3JI0B TPaHCIOPTHO- aHaM3a
© 000py RoBaHIS. y3J710B TPaHCHOPTHO- TEXHOJIOTHUECKUX HaMpsHKEHHO
TEXHOJIOTMYECKUAX CPEIICTB U UX nedpopMupoBaH
CPEJICTB U UX TEXHOJIOTMUECKOT0 HOT'O COCTOSIHUS
TEXHOJIOTHYECKOTO 000pyIOBaHMUSL. JleTanen u
000pyIOBaHHUSI. YMeHHs 0CBOEHBI, HO y3JI0B
Homnyckarorcst JIOTTYCKaIOTCS TPaHCIIOPTHO-
3HAYUTEJIbHBIC OIINOKY, | HE3HAUYUTEIIbHbIE TEXHOJIOTHYECK
MpOsBIsIeTCA OIMOKH, HETOYHOCTH, UX CPEJICTB U UX
HEJ0CTaTOYHOCTb 3aTpyJHEHHS IIPH TEXHOJIOTHYECK
BJIa/ICHUS HAaBBIKAMHU 10 | TIepeHoce YMEHHi Ha oro
Py ToKa3areneii, HOBBIE, HECTAHJIAPTHBIE | O0OPYIOBAHHSI.
OO0yyvarommuiics CUTyaIUH. CBo0OoHO
WCIIBITHIBAET oTepupyeT
3HAYUTEIbHBIE nprOOPETEHHBI
3aTpyIHEHUS IPU MU YMEHUSIMH,
MIPUMEHEHUHN HaBBIKOB MIPUMEHSET UX B
B HOBBIX CUTYyallUsIX. CUTYalUsIX
MOBBIIICHHON
CJI0XHOCTH.
BJIA/IETh: OO6yuaromuiics He Biuageer | OOydaromuiics HE B OOyuatomuiics OO6yyaroruics
HaBbIKaMH WIA B HENOCTATOUYHOM MIOJIHOM MEpE BIIAJICET YaCTHUYHO BJIaJI€ET B IIOJJHOM
HMPUMCHCHNUA CTETICHH BJIaJiceT HABbIKAMH | HABBIKAMH NIPUMEHEHUS | HaBBIKAMH NIPUMEHEHUs] | oObeme BiajieeT
CHUCTEMBI IIPUMEHEHUS] CUCTEMBI CHCTEMBI CHUCTEMBI HaBBIKAMU
[POrpaMMHUPOBAH | porpaMMUPOBAHUS IS IPOrpaMMUPOBAHHUS IPOrpaMMUPOBAHMUS ISl | IPUMEHEHHUS
Wt TSt pa3pabOTKu MPUKIATHBIX IUISL pa3pabOTKH pa3paboTKu CHCTEMBI
paspaboTku Iporpamm JJjis pacuera MPUKIAAHBIX IPOTPaMM | IPUKJIAJHBIX IPOrPaMM | IPOrpaMMUPOBaA
IMPUKIAIHBIX HaIpSKEHHO JUIsL pacueTa JUIS pacueTa HUS U151
NpOTrpaMm i nehopMHPOBAHHOTO HaIpsHKEHHO HaNpsHKEHHO pa3paboTKu
pacdcra COCTOSIHUSI ieTael U y3JI0B | 1eOpMHUPOBAHHOTO ne(OpMUPOBAHHOTO HPUKIIAJHBIX
HaIPsKCHHO TPaHCIIOPTHO- COCTOSIHMSI JIeTaeil u COCTOSIHMSI JIeTalel u NIPOTrPaMM IS
Ae(OPMUPOBAHHO | TEXHONOTHYECKHX CPEICTB | Y3IIOB TPAHCIOPTHO- Y3II0B TPaHCIIOPTHO- pacuera

T'0 COCTOSAHUA




JieTasel 1 y3J1oB
TPaHCIOPTHO-
TEXHOJIOTHUECKIX
CPEZCTB U UX
TEXHOJIOTHYECKOT
0 000pyI0BaHUSI.

Y UX TEXHOJIOTUIECKOTO
000pyIOBaHUS .

TEXHOJIOTHUECKUX
CpPEICTB U UX
TEXHOJIOTMYECKOTO
o0opyoBaHus
JHonyckarorcs
3HAYUTENbHBIC OINOKH,
HPOSIBIISICTCS
HEI0CTaTOYHOCTh
BJIaJICHHUS HABBIKAMH T10
psily MOKa3aTeneu,
OO0yyaromuiics
UCTIBITHIBAET
3HAYUTENbHBIE
3aTpyJIHEHUs IpU
NPUMEHEHUH HAaBBIKOB
B HOBBIX CUTYyallUsiX.

TEXHOJIOTHYECKHX
CPEACTB M KX
TEXHOJIOTHUECKOTO
o0opyoBaHUs .
HaBwIxu 0CBOCHBI, HO
JIOTTyCKaIoTCA
HE3HAYUTEIbLHEBIC
OIINOKH, HETOYHOCTH,
3aTPYJHCHHS TTPH
MEpEeHOCEe YMEHUH Ha
HOBBIC, HECTAHIAPTHHIC
CUTYaInH.

HaIPSHKEHHO
nedopmupoBaH
HOT'O COCTOSTHUS
JeTanen u
y3JI0B
TPaHCIIOPTHO-
TEXHOJIOTHYECK
WX CPEIICTB U UX
TEXHOJIOTHYUECK
oro
000pyIOBaHUs .
CB00OOIHO
MIPUMEHSET
IMMOJTY4YCHHBIC
HAaBBIKU B
CUTyalusax
MOBBIIICHHOM
CIIOKHOCTH.

IICK-1.5 Cnioco0HOCTH MCII0JIB30BAaTh NPHUKJIAHbIE IPOrPAMMBbI pacyeTa y3J10B, arperaTtoB U CHCTeM
aBTOMOOWJIEH U TPAKTOPOB.

Kpurepun oueHnnBanust

IToxa3aresn

2 3 4 5
3HATH: OOyuaromuiics OO0yyaroimuics OO0yyaromuics OO6yyaroruics
BO3MOXXHOCTH JIEMOHCTPUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YHUBCPCAJIbHBIX OTCYTCTBHUE WUJIN HETIOJIHbIE 3HAHUS YaCTUYHBIE 3HAHUS B MOJIHBIE 3HAHUS
CucTeM HEJIOCTATOYHOE BO3MOKHOCTEH o0J1acTu BO3MOXKHOCTEH | B 00sactu
NPOrpaMMHUPOBAH | cOOTBETCTBUE 3HAHUH YHHUBEPCAIBHBIX CUCTEM | YHUBEPCAIBHBIX CHCTEM | BO3MOXHOCTEHN
usl 1py peUICHUN | BO3MOXKHOCTEH IIPOrPaMMUPOBAHUSA NIPOrPaMMUPOBAHUS YHUBEPCAIBbHBIX
3a7a9 MCXaHUKU YHUBEPCAIBHBIX CUCTEM IIPU PELICHNUHN 3a1a4 IIPU PELICHNUN 3a1a4 CUCTEM
KOHCTPYKIHHt HpOrpaMMUPOBAHMS TIPU MEXaHUKH MEXaHUKH KOHCTPYKLUI | NpOrpaMMHpOBa
aBTOMOOMIICH 1 pELIEHNH 3a/1a4 MEXAaHUKH KOHCTPYKIUH aBTOMOOMIICH 1 HUS TIpU

TPaKTOPOB.

KOHCTPYKLHUH aBTOMOOHIIEH
Y TPAKTOPOB.

aBTOMOOMIICH U
TPaKTOPOB.
Homnyckarorcs
3HAYNTEIbHBIE OIIHOKH,
MPOSBIISCTCS
HEJ0CTaTOYHOCTh
3HAHMM, 110 pALy
IOKa3aTelIeH,
oOyJatomuiics
HCITBITHIBAET
3HAYHMTEIIbHBIC
3aTpyAHECHHS TIPH
OTIEpUPOBAHUU

TPaKTOPOB, HO
JIOITYCKAIOTCS
HE3HAYHUTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTPYIHEHHS [TPH
aHAJTUTUICCKUX
orneparusix.

penieHny 3a1a4
MEXaHUKH
KOHCTPYKIUHI
aBTOMOOMJICH U
TPaKTOPOB,
cB0O0OOHO
oTepupyeT
npuoope-
TEHHBIMU
3HAHUSAMHU.
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SHAaHUAMU IIPU UX
IEPEHOCE HAa HOBBIC
CUTyaluu.

yMeTb: OOyuarommuiicst He ymeeT OObyuaromuiics OO0yyaromuiics OO0yyaromuiics
HMPUMCHATD WJIY B HEJOCTATOYHOMN JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
COBPCMCHHBIC CTETEHU YMEET: HETIOJIHOE YaCTUYHOE COOTBETCTBHE | MOJHOE
CHCTOMET IIPUMEHSTH COBPEMEHHbIE COOTBETCTBHE CIIEIYIOIINX YMEHHM: COOTBETCTBHE
IPOrpaMMHUPOBAH .
st s CUCTEMBI CIIEeIyIOIINX YMEHUMN: CIIeIyIOIINX
paspaGoTKy MIPOTPaMMUPOBAHUS IS NPUMEHSTh YMEHHUIL:
TIPUKJIAIHBIX Pa3pabOTKH MPHUKIIAJAHBIX MPUMEHATH COBPEMEHHBIE CUCTEMBI
IporpaMm MIporpaMM aHaju3a COBpPEMEHHBIE CUCTEMBI | MPOTPAMMUPOBAHUA A | IPUMEHSTH
aHajnsa HaIPSDKEHHO MPOTPaMMHUPOBAHUS pa3paboTku COBpEMEHHbBIE
HANP5DKEHHO ne(OpMUPOBAHHOTO TS pa3paboTKu MIPUKJIAJHBIX IPOTPaMM | CUCTEMBI
fg?}ggf;i?;am{o COCTOSIHUS IeTaled U y3JI0B | MPUKJIAAHBIX IPOrpaMM | aHAIN3a HalpsDKEHHO IPOrpaMMHUpOBa
neTaneii u y3oB aBTOMOOMJICH U TPAKTOPOB. | aHAIM3a HANPSDKEHHO neOopMUPOBAHHOTO HUS UIs
ABTOMOGHIEH 1 JIe(pOpMUPOBAHHOTO COCTOSIHUS JIeTaiel 1 pa3paboTKu
TPaKTOPOB. COCTOSTHUSI JIeTalled U Y3JI0B aBTOMOOMIIEH 1 MPUKIIAIHBIX
Y3JI0B aBTOMOOMIIEH 1 TPaKTOPOB. MporpamMm
TPaKTOPOB. YMeHHs 0OCBOEHBI, HO aHanm3a
Homnyckatorcs JIOITyCKaI0TCs HaNpsHKEHHO
3HaYUTEIbHbIEC OIINOKY, | HE3HAYUTEIbHBIE nedpopMUupoBaH
MPOSIBIISIETCS OMOKH, HETOYHOCTH, HOTO COCTOSIHUS
HEJ0CTaTOYHOCTh 3aTpyJHEHUS MIPH JieTanei u
BJIa/ICHUS HAaBBIKAMHU 110 | TIepeHoce YMEHHi Ha y3JI0B
psiiy mokasarenen, HOBBIE, HECTAHJIapPTHBIE | aBTOMOOMJIEH U
Oo0yuaromuiics CUTYaIlUH. TPaKTOPOB.
UCTIBITHIBAET CB0o0O0OIIHO
3HAYUTENbHBIC onepupyer
3aTpyJHEHUS MIPH nproOpeTECHHBI
NPUMEHEHUH HAaBBIKOB MU YMEHUSIMH,
B HOBBIX CUTYallHsX. MPUMEHSET UX B
CUTYaIUsIX
MTOBBILIEHHOMN
CJIOHOCTH.
BJIA/IETh: OOyuaromuiics He Biageer | OOyuaronuiics He B OOyuatomuiics OO6yyaroruics
HaBBIKaMM WIA B HENOCTATOUYHOM MIOJIHOM MEpE BIAJCET YaCTUYHO BJIQJICET B IIOJIHOM

peanuzauuu B
BHUJIC
BBIYMCIIMTEIIHLHBIX
nporpaMm B
OJIHOM U3
YHUBEPCAIBbHBIX

CTEIIEeHU BJa/JeeT HaBbIKAMU
peanu3auuy B BUJE
BBIYUCIIUTEIIbHBIX
porpamMm B OJHOU M3
YHHUBEPCAIBHBIX CPEJl
IPOrpaMMUPOBAHUSL

HAaBBIKAMY peanu3aluu
B BHJIE
BBIYHMCIIUTEIbHBIX
porpamMm B OJJHOH U3
YHHUBEPCAIBHBIX CPEJl
IPOrpaMMUPOBAHHUS

HaBbIKaMH peain3aluu
B BUJI€ BBIYHCITUTEIBHBIX
MporpaMM B OJHOH M3
YHHUBEPCATBHBIX CPEJl
MIPOrpaMMHUPOBaHUS
MPUKJIATHBIX

00BbEME BIIaJIEET
HaBbIKAMU
peanuszanuy B
BHUIIE
BBIYUCIIATEILH
BIX MIPOTPaMM B
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cpen
MIPOrpaMMHUPOBaH
Usl TMPUKIIAIHBIX
AITOPUTMOB U
METOJIOB pacuera
Ha MPOYHOCTh
Y3JIOB, arperaToB
U CUCTEM
aBTOMOOUIIEH U
TPaKTOPOB.

MPUKJIATHBIX aJITOPUTMOB H
METOJIOB pacueTa Ha
MTPOYHOCTH Y3JIOB,
arperaTroB M CUCTEM
aBTOMOOMIICH M TPAKTOPOB.

MIPUKIIaTHBIX
ITOPUTMOB U METOJIOB
pacueTa Ha IPOYHOCTb
Y3JI0B, arperaTtoB U
CHCTEM aBTOMOOWJIEH 1
TPaKTOPOB.
Homnyckarorcst
3HAYUTEJIbHBIC OIINOKH,
MPOSIBIISIETCS
HEI0CTaTOYHOCTh
BJIaJICHHS HABBIKAMH T10
psily MOKa3aTeneu,
OO0yyaromuiics
HUCIIBIThIBACT
3HAYUTENbHBIC
3aTpyIHEHUs IpU
IMPUMCHCHNHN HABLIKOB
B HOBBIX CUTYaLUsX.

aJITOPUTMOB U METOJIOB
pacdeTa Ha MPOYHOCTH
y3JI0B, arperaTtoB u
CHCTEM aBTOMOOWJICH M
TPaKTOPOB.

HaBriku 0CBOEHBI, HO
JTOTTYCKAIOTCS
HE3HAYUTEIbLHEIC
OIIMOKH, HETOYHOCTH,
3aTpyIOHEHHS MTPH
[IEpEHOCE YMEHUN Ha
HOBBIC, HECTAaHIAPTHEIC
CUTYaInH.

OJHOU M3
YHHUBEPCATHHBIX
cpen
[IporpaMMHUpOBa
HHS
MPUKIATHBIX
AITOPUTMOB U
METOJIOB
pacueTa Ha
MIPOYHOCTH
y3JI0B,
arperaToB H
CHCTEM
aBTOMOOHUJIEH U
TPaKTOPOB.
CBoboaHO
MIPUMCHSIET
MOTydYeHHBIE
HaBEBIKU B
CUTYaIUsIX
MOBBINICHHOM
CIIOKHOCTH.
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[IIxanbl OLIECHUBAHUS PE3YJIHTATOB MPOMEKYTOUHON aTTECTALIUU U UX OMUCAHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[TpomexyTOuHO-3a04yHO-3a04HAas aTTecTalus oOyyaroumxcs B (opme sK3amMeHa
OPOBOAUTCA IO  pe3yjapTaTaM  BBIINOJIHEHHS BCEX BUAOB Y4eOHOHM  paloTshl,
IPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAaHHOW AWCUUIUIMHE (MOIYJIO), MPU 3TOM
YUHTBIBAIOTCS PE3YJIBTATHl TEKYLIErO0 KOHTPOJIA YCIIEBAEMOCTH B TEYEHHE CEMECTpaA.
OneHka CTeNneHn AOCTHKEHHs 00y4aroIUMUCA TUIAHUPYEMBIX PE3YJIbTAaTOB 00YUYEHHUS 110
JUCLUIUIMHE (MOJYJII0) TPOBOJUTCS MPENOAABATENEM, BEAYIIUM 3aHATHS 10 TUCLMILINHE
(MOIyJIF0) METOAOM 3KCIEPTHOM oneHKU. [[o uToramM mpoMexyTOYHOW aTTeCTaluu I10
TVCLHUATUINHE (MomyJIHO0) BBICTaBIISIETCS OLICHKA «OTJIUYHOY, «XOPOIIOY,
«YJOBJIETBOPUTEIBHOY» U «HEYAOBIECTBOPUTEIBHOY. ,

K nmpomexyTo4HOM aTTecTaluu JOIMYCKAKTCS TOJIBKO CTYACHTBI, BHIIIOJHUBILKE BCE
BHUJIbI y4yeOHON paloThl, MPEAYyCMOTPEHHbIE pabouell MporpaMMoll MO JAMCLMILINHE
«CoBpeMEHHBIE CpEICTBA NPOrPaMMHUPOBAaHHS B 337a4axX MEXAaHUKU TPAaHCIOPTHBIX
CPEICTB»: MPOILIH IPOMEKYTOUHBIN KOHTPOJIb, BBIITOJIHUIIH JIA0OpATOPHBIE PAOOTHI.

Ikajaa oneHNBaHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpelyCMOTpEeHHbIE  y4eOHbIM  TuIaHOM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHI,
HaBBIKOB TIPUBEJEHHBIM B TaOJMIaX IOKa3aTesew,
Ormiio ONepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, yMeHI/I;IMI/IU,
HABBIKAMH, IIPUMEHSAET UX B CUTYyalUsAX IOBBIIICHHON
cinoxHoctd. [Ipm 3TOoM MOryT OBITH JOMYLICHBI
HE3HAUUTEIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIHEHUS
OpU aHATUTUYECKUX OIEepalusix, MepeHoce 3HaHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallhU.

BrinonHens! Bce BUIbI y4eOHOM paboThI,
IPEe1yCMOTPEHHbIE YUEOHBIM IJIAHOM.
OOyuaromuiicst IEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB I10 IPEIMETY.
Xopouio

HaBbIKM OCBOEHBI, HO AOITYCKAOTCS HE3HAYNUTEIIbHBIE
OLIMOKHU, HETOYHOCTH, 3aTPYIHEHUS TPU NIEPEHOCE

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIllNH.

13



BrinmonHeHs! Bce BUbl yueOHON paboThI,
MPEeyCMOTPEHHBIE YYECOHBIM TJIAHOM.

OO0yuaromuiicst TeMOHCTPUPYET 3HAYUTEIbHbBIC
OIIMOKH, MPOSIBIISIET HEAOCTATOYHOCTh 3HAHUN, YMEHUHN
VY I0BJIETBOPUTENBHO | M BJIaJICHUS HaBbIKAMU 10 HECKOJILKUM TeMaM
npeaMera. OOy4aromuiicss UCTIBITHIBAET 3HAUUTEIbHBIC
3aTpyaHEHUS MPU NIPUMEHEHUU YMEHUN U HABBIKOB B
HOBBIX CUTYyaIHIX.

He BbimonHeH oauH wiu 0ojiee BUAOB Yy4eOHOM
paboThl, MOPEAYCMOTPEHHBIX  y4YE€OHBIM  IUIAHOM.
CTyneHT JAeMOHCTPUPYET HEIMOJIHOE€ COOTBETCTBUE
3HaHWI, YMEHUMN, HaBBIKOB NMPUBEICHHBIM B TaOJIUIAX
MoKasaresied, JOMyCKalOTCs 3HAYUTENbHBIC OIINOKH,
HeynoBneTBopUTENBHO . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB 1O
pany noKa3aTelen, CTYJICHT HCIIBITHIBAET
3HAQYUTEIbHBIE  3aTPYAHEHUS TPU  ONEPUPOBAHUU
3HAHUSAMHM U YMEHUSIMU TPU UX TEPEHOCE Ha HOBBIC

CUTYaIIUHU.

DoHABI OLEHOYHBIX CPEICTB MpPEACTABJCHbI B NPWJIOKeHMH 2 K padoden
nporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

a) OCHOBHAas JiUTeparypa:

1. Ky3nenoB, A.C. Teopus Beruucnurenbubix mporeccoB / A.C. Kysuernos, P.IO.
Hapes, A.H. KusasskoB; MHUHUCTEPCTBO HAVYKM W BBICHIET'O
OBPA3OBAHMS POCCUMCKON ®EJIEPALIMN, Cubupcknii  ®enepanbHbli
yauBepcuteT. — Kpacnosipck: Cubupckuii ¢peaepanbubiii yausepcurert, 2015. — 184 c.
URL.: http://biblioclub.ru/index.php?page=book&id=435696.

2. bepesun, b.W. Hauanwnsiit kype C u C++/ B.W. bepesun, C.b. bepe3zun. — Mockaa :
Huanor-MHU®U, 2012. — 280 c.

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

0) 1ONOJTHUTEJIbHAS JTUTEpPATypa:

1. I'py3una, 3.3. IlporpammupoBanue. C++ / 3.9. I'pysuna, K.C. WBanos, JI.B.
boumapea ; MunncTepctBO oOpazoBanus u Hayku P®, KemepoBckuii
roCcyapCcTBEHHbI yHUBepcuteT, Kadenpa BbUHCIUTENbHON MaTEeMaTHKH. —
Kemeposo : KemepoBckuii rocyjapcTBeHHbIi yHuBepeurert, 2015. — Y. 2. — 120 c.
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URL.: http://biblioclub.ru/index.php?page=book&id=481536

2. KopuyranoBa, M.P. O0beKTHO-OpHEHTHPOBAHHOE MporpamMmupoBanue Ha CH++ /
M.P. Kopuyranosa, K.C. UBanos, JI.B. bonnapesa; MunucrepctBo oOpa3oBaHus U
Hayku PO, KemepoBckuii rocyapcTBeHHBIN yHUBepcuTeT, Kadeapa BeraucInTeIbHON
MareMatuku. — KemepoBo: KemepoBckuii rocynapcTBeHHbIM yHuBepcuter, 2015, —
196 c.

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

B) IPOrpaMMHoe odecrieyeHre 1 HHTePHeT-Pecypcehl:
[IporpammHuoe obecrieueHue:
- YHUBEpPCAJIbHAsI CUCTEMA ITPOTPaMMHUPOBaHUs Ha si3b1ke CH+;
- o(pricHOE MpOorpaMMHOE 0OeCTICUEHHE.
HHTepHET-pecypChl HE IPENYCMOTPEHBI.

8. MaTepuajibHO-TeXHHYECKOe o0ecliedeHne JUCIUILIUHBI.

o KoMIbroTepHsIii  KJIacC, OCHALIEHHBIM KOMIIBIOTEPAMU C YCTAHOBJICHHBIM
HEO0OXOAMMBIM IMPOTPAMMHBIM 00€CIIEYEHUEM;
o [IpoekTopbl, »KpaHbl JUIsi JAEMOHCTpaluMKd OOyYaroUIMX MaTepHalIoB,

npe3eHTalui, yueOHbIX (PUITEMOB.

9. MeToauyeckne peKOMeHIALMHU JIJIsI CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

9.1 MeToanuecKue yKa3aHUs M0 BbINOJHEHUIO U 0QOPMJICHHI0 PACUYETHBIX padoT 1Mo
aucuuminHe «CoBpeMeHHbIE CpeACTBA NPOrPAMMMPOBAHNS B 32/1a4aX MEeXaHUKH
TPAHCHOPTHBIX CPEICTB)

9.1.1 TpeGoranus k 0opMIIEHHI0 PACUETHON PAOOTHI
1. PacuerHas pabora JopkHa ObITH OdopMmiIeHAa B BHUAE Ha JHcTax ¢popmara A4 co clenyroluMH

MIOJISIMHU:

e JleBoe - 25 mm.
e Bepxnee - 15wmm.
e [lpaBoe - 15 wmm.
e Hwxknee - 15mm.

2. PacuerHas pa0oTa JIOJDKHA MMETh THUTYJIBHBIH JUCT. [lpumep oQOpMIICHHS THTYJIBHOTO JIHCTA
MOKa3aH B TPUIOKCHHH.

3. Pacuernas pabota HODKHA COIEPKATh CIEAYIONIUE PA3Ieibl:

Conepxanue.

Bseznenue.

OcHoOBHas 4acTb.

3akJroueHue.

CHucok WCIONIb30BAaHHON IJIUTEPATYPHI.

[Tpunoxenus (He SIBIAIOTCS 00A3aTEIbHON YacThIO OTYETA).
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4. CrpaHdibl OTYeTa JOJDKHBI OBITH TPOHYMEpoBaHbl. HyMeparuss Ha4yMHAEeTCs CO BTOPOM
cTpaHuipl. Ha TUTyIpHOM JIMCTE HOMEpP CTpaHULE HE MPOCTABISAETCH.
5. B ocHOBHOH uacTH HaxXOJATCS BCE MPOHYMEPOBAHHBIC TJIaBbl, maparpadsl W moamnaparpagsl.
Hymepanus maparpadoB u noamnaparpadoB MPOU3BOIATCS CIEAYIOIIUM 00pa3oM:

e [IlepBas mudpa obo3HAUaeT HOMEpP IJIABHI.

e Bropas uugpa - nopsakoBelii HoMep maparpada.

e Tperbs nudpa - NOPSAKOBBIA HOMEp mnoamnaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 rmaBsl 3:

e |Il Onucanue pacyeTHOM cCXeMbI

e 3.2 I'paHMYHbIE YCJIOBUA

e 3.2.5 I'panuuHbIe YCJIOBHS MO NepeMeleHusIM

Hywmepanus pucyHKOB NpPOU3BOAUTCS CIEAYIOIIUM OOpa3oM:
e [IlepBas nmudpa obo3HayaeT HOMEpP IJIABBI.
e Bropas nudpa - mopsAKOBEII HOMEp PHUCYHKA B TJIaBE.

Hanpumep, pucyHOK B riaBe 3, UMEIOIIUNA MOPSAKOBBIM HOMep 11:

e Puc.3.11. /ImamoroBoe OKHO BBOJa MCXOJHBIX JTaHHBIX
Touka B KOHIIC Ha3BaHWs TJaBbl, Naparpada, momnaparpada u pucyHka He craBurcs. HazBaHue

TJIaBBI MTUILETCS 3arIaBHBIMU Oy XKHUPHBIMU OykBamu. Ha3zBanus nmaparpados u nmoxnaparpagos
MUIITYTCS] CTPOUHBIMU MOTYKMPHBIMH OyKBaMH, 3a UCKJIFOUEHHUEM NIepBOM OYKBBI, 3aIJIaBHOM.

[Tonnaparpagsl MOTYT OBITh BBIJENIEHBl KYPCHBOM.

6. Hymepauus MCroONb30BaHHOW JIMTEPATYphl MPOWU3BOAMTCS JIMOO B ajl(paBUTHOM MOpPSAKE, THOO MO
Mepe CCBUIOK Ha Hee B TEKCTE KYpPCOBOU PabOTHI.

[Tpumepsl opopMIIeHUS JTUTEPATYPHI.
Kuaurn:

7. bupepman B.JI. — Teopus mexannyeckux konedanuit. — M.: Brici. mikona, 1980. — 408 c.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnanbr:

e bopucos [0.C., bnarosemenckuii FO.H., [Imutpuuenko C.C., [Tankparos H.M. Ananus
MPUMEHUMOCTH YPaBHEHHI U UccieqoBaHue GopMbl KPUBO ycTanmocTu // 3aBojicKas
naboparopusi. [{uarnoctuka matepuaion, 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.
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9.1.2 TpeGoBanus k coxepKaHUI0 pa3aeaoB pacdeTHOl padoTh

I. B

COACPKAHUN JOJIKHBI OBITh MNpEaACTaBJICHBI Ha3BaHMA  BCEX  TIJIaB, naparpa(bOB n

nojanaparpagoB ¢ ykazaHHEM HOMEPOB HAYaJIbHBIX CTPAHHII.

2. Bo BBegeHMH OOOCHOBBIBACTCS AKTYAIBHOCTh W CTaBUTCS IeNb paboTHI, MEePEUHCIISIOTCS
peliaeMble 3aaud M JIae€TCS KpPATKOE coJepkaHue Bcex TaB. /[l KypcoBOro MpoekTa,
COJIeprKalllero KOHKPETHBIE 3a/1auk, JAeTCsl [TOCTaHOBKa 3a/1a4.

TeOpeTI/I‘IGCKaH pa60Ta MOKET HOCHTh ONMCATCIIFHBIN HIIN MGTO,Z[H‘ICCKI/II;'I XapakTep.

3. B ocHoBHOH yacTH l'IOI[pO6HO OIIUCBIBACTCA MMOCIEN0BATCIIBHOCTE PCIICHUA 3a1a4n.

IlpumepHpiit I1aH OCHOBHOM 4acTH

[TocranoBka 3agaun. CBereHust 00 0OBEKTE UCCIIE0BaHUS M 007aCTH MAITMHOCTPOCHUSI.
Teopernueckre OCHOBBI PELLIEHUS 3a/1a4U, UCIIOJIb3YEMbIE aJITOPUTMBI.

Onucanue nporpaMMHOIo o0ecreyeHus

HcxonHble naHHbIE, ONIMCAHUE PACUYETHON CXEMBI.

Xapaxrepuctuku Moaen MKD. KonnuecTBo 351€MEHTOB, Y3J10B, CTENIEHEN CBOOOIBI.
Onucanue TUIIOB KOHEYHBIX YJIEMEHTOB.

HNudopmanus o0 ycloBUsIX 3aKpeIICHHUs U Harpy>KeHusl.

[TocnenoBarenbHOCTh  (pOPMUPOBAaHUS MOAETM cpeAcTBamMu  nporpamMmel  MKD,
0COOEHHOCTH MOATOTOBKU MOJIEIH.

Wudpopmarius o npoiiecce peieHus 3a1a4u.

CeneHuss 0 KoMmIbloTepe, XapakTepuctukax nporpammbl MKD (Ha3Banue, Bepcus,
BO3MO>KHOCTH ), HEOOXOJUMBIX BBIYUCIUTEIBHBIX pECYypcax, BpEMEHH PEIICHUS.

AHanu3 pe3ynbTaToOB PACUETOB.

4. B 3akiaioueHnH AaC€TCAd KpaTKasl OLNCHKA U OCHOBHBIC BBIBOJbI BBIIIOJIHEHHOM paGOTLI.

5. B

NPUJI0KEHUE BBIHOCUTCA I/IH(I)OpMaI_[I/IOHHHﬁ Marepuall, HC Tpe6y10m1/1171 ACTAaJIbHOI'O

paccMOTpeHHs B OCHOBHOM 4acTH (Harpumep, Tabuuipl, rpaduku, pUCYHKH, JUCTUHTH NIPOrpaMM U

T.1.)

9.1.3 TpeboBanus K BLINOJIHEHHIO PACYETHOI PadOTHI

1. Pacuernas pabota noipkHa ObITE O(OpMIIEHA COTJIACHO TPeOOBaHMSIM yKa3aHHBIM BBIIIIE.

2. ConeprkaHre pacyeTHOH pabOTHI JIOJDKHO COOTBETCTBOBAThH IEPEUYHCICHHBIM BBIIIE TPSOOBAHHSIM.
3. Pacuernas pabota go/kHa OBITH CHaHa 3a JIBE HENENIU 10 OKOHYAHHUS CEMECTpa.
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[Iporpamma cocraBieHa B COOTBETCTBUU ¢ DeaepanbHBIM TOCYIapPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHWs TO HAMPABICHHUIO IMOATOTOBKH
23.05.01 «HazemubIe TPAHCIIOPTHO-TEXHOJOTHYECKHE CpeICTBa» (YypoBeHB
CHeNHMaNuTeTa),  CHelHalu3anus:  «ABTOMOOWIM W TPaKTOpb»,  TPODUIIE:
«IlepcnieKTUBHBIE TPAHCIIOPTHBIE CPEACTBAY.

IIporpammy coctaBuJI:

I.T.H. / O.A. Pycanos/

IIporpamma yrBep:xkaeHa Ha 3acefaHuu Kageapol ''HasemHble TpaHCHOPTHBIE
cpeacTBa" « _ » 2019 r., npoTokon Ne

3aBenyromuii kadeapoun
npodeccop, K.T.H. /Xpumau H.A./
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CTpyKTypa U coep:KaHue TUCHUIINHBI
«CoBpeMeHHBbIE CPeCTBA MPOrPAMMHMPOBAHUS B 32/1a4aX MEXaHMKH TPAHCIIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJICHUIO MOATOTOBKHM 10 HANPAaBJeHUI0 MoAroToBKkM 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE

TPAHCNIOPTHBIE CPEACTBA»

cpeacTBa» (YPOBEHb CHIENMATUTETA), CHENHAIN3ANUA: KABTOMOOMIN M TPAKTOPbD), NPopuib: «llepcnekTuBHbIE

< Buabi yueOHoli padorsl, Dopm
@ = B BKJII0YASl CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =3 padoTy CTyIEeHTOB, CTY1E€HTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | Jla | CPC | KCP | K.P. | K.IL. | PP | Pepepar | K/p | D | 3
Ilecroii cemecTp
1.1 | Tema 1. Beeoenue 6 1-2 2 2
JlaboparopHas paboTa «3HaKOMCTBO
12 | ¢ uHTEep(delicoM yHUBEpCAIbHOTO 6 1- 5 9
MPOrPaMMHOTO OOeCTieueHusl METo1a
KOHEYHBIX DJICMCHTOB »
Tema 2. bazoevie nonamus,
mepMmMunyl u onpeoeenus,
1.3 | ocnoenvie cunmaxcuueckue 6 3-4 2 2
KOHCMPYKYUU, CMPYKmMypol OAHHBIX
A3vlKa npozpammuposanun C++.
1.4 | Jlabopamopnasa paboma «mema 2% 6 3-4 2 2
15 Tema 3. 0630p uncmpymenmoe 6 5.6 2 5
cpeosl NPOZPAMMUPOBAHUAL.
1.6 | Jlabopamopnas paboma «rema 3» 6 5-6 2 2
17 Tema 4. Co3ovalme KOHCOJIbHBIX 6 7.8 2 5
npunodcenuil.
1.8 | Jlabopamopnuas paboma «mema 4». 6 7-8 2 2
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Tema 5. Coz0anue npunosxcenuit na

1.9 6 9-10 | 2 2
OCHOge 010Ka duanoza

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

111 Tema 6. Cozoanue npunosicenui ¢ 6 11-14 | 4 4
zpaguueckum unmepgheiicom

1.12 | JlaGoparopHas paboTa «rema 6. 6 11-14 4 4
Tema 7. [Ipumenenue 6udbauomexu

1.13 | OpenGL npu cozoanuu 6 15-16 | 2 2
zpaguueckux npuI0IHceHul

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

1.15 | napannenvnozo évinoinenusn 6 17-18 | 2 2
anzopummos

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

Dopma ammecmayuu

Bcero yacoB 1o nucuuIinae 18 18 36
B IIIECTOM CEMECTpe
Bcero yacoB no qucuunInHe BO 18 18 36

BCEX CeMeCcTpax
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHIS POCCUICKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIET'O OBPAZOBAHNS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpagJjieHue nNoAroToBKM:
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(YpoBeHb cienuauTeTa)
Cnenuaan3anusi Ne 1 «K<ABTOMOOWIN M TPAKTOPHD)
IIpo¢punb: [lepcieKTHBHBIE TPAHCIOPTHBIE CPEICTBA
Dopma obyuenus: Ouno-3a0uHas

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCIHHUTIJIMHE
«CoBpeMeHHBbIE CpeICTBA MPOrPAMMMPOBAHNS B 331a4aX MeXaHUKHU
TPAHCIOPTHBIX CPEACTB)

Cocras: 1. I[TaciopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocTaBUTEND:

Pycanos O.A.

Mockea, 2019200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[UH

Tabnuua 1

«CoBpeMeHHbIE CpeICTBA MPOrPAMMHMPOBAHNS B 32]a4aX MeXaHUKH TPAHCIIOPTHBIX CPeACTB)

dI'OC BO 3

B mipotiecce 0ocBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIACAYIOLINE
o0menpodeccuoHaIbHbIE U TPO(ecCHOHATbHbIE KOMIIETEHIIUM:

KOMIIETEHLIMN IlepeyeHb KOMIIOHEHTOB Texnosorus |[@opma CreneHu ypoBHeii 0CBOCHHA
NH- DOOPMYJIINPOB- (opMupoBaH (OLEHOYHO |KOMIIETEHIUIA
JEKC KA s ro

KOMIIETEHI[UIl [cCpeacTBa
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IK-6

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

CHCTEM  TPaHCIIOPTHO-
TEXHOJOTHUECKUX
CpEenCTB u u3
TEXHOJIOTHYECKOTO
o0opymoBaHUS.

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
oOecnieyeHue s pa3pabOTKH MPUKIIATHBIX
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(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPaHCIOPTHO-TEXHOJIOTMYCCKUX CPCACTB U UX
TEXHOJIOTHYECKOTO 000py10BaHUS

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaTOpHbI
e paboThI

YO,

ba30Bblil ypOBeHb:

- CIIOCOOCH npedcmasisims OmoebHble
KOHCMPYKMUBHblE dIEMEHMbL MAUUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamenetl) 6 sude pacuemmuvix mooeneu
07151 NPUKIAOHBIX NPOSPAMM MEMOOd
KOHEUHbBIX /IeMEHNO08.

Bocrpon3BocTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILIErO KOHTPOJIA.
IloBBILICHHBIH YPOBEHB:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims OmoenbHble
KOHCMPYKMUBHbIE JJIEMEHMbL MAUIUH (8
uacmHocmu - pam, Ky306086, demalell
Osueamernetl) 6 sude paciemmuvix mooeneu

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHDBIX /IeMEeHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue O
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsIHUSL U NPOYHOCMU Oemanei U Y3108
Maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpOLECCEe TMOATOTOBKH K

CCMHUHApaM, K BBICTYIIVICHHUIO C JOKJIAJI0M
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IICK-1.5

Crioco0HOCTH
MCITIOJIB30BAaTh
MPUKIIAAHBIC
[IPOTrPaMMBbl
Y3JIOB,

pacueTa

arperatoB

CHCTEM aBTOMOOWIIEN U

TPaKTOPOB.

3HATH:
BO3MOXXHOCTH YHUBEPCAIBHBIX CHCTEM
MPOrPaMMHUPOBAHUS TIPH PEIICHUU 3a]1a4
MEXaHUKH KOHCTPYKIIUI aBTOMOOWIICH H
TPaKTOPOB.

YMeTb:

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

BJIA/IETh:

HABBIKAMH pealTU3alliy B BUC BHIYHCIUTEIBHBIX
[IporpaMM B OJJHOU M3 YHUBEPCAIbHBIX CPEJ
MPOTPAMMHUPOBAHUS MPHKIIAJHBIX aJTOPUTMOB U
METOJIOB pacueTa Ha MPOYHOCTh Y3JIOB, arperaTos U
CUCTEM aBTOMOOWJICH U TPAKTOPOB

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaTOpHbI
e paboThI

YO,

ba30Bblil ypOBeHb:

- CIIOCOOCH npedcmasisims OmoebHble
KOHCMPYKMUBHblE dJIeMEHMbl MAULUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamenetl) 6 sude pacuemmuvix mooeneu
07151 NPUKIAOHBIX NPOSPAMM MEMOOd
KOHEUHbBIX /IeMEHNO08.

Bocrpon3BocTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILErO KOHTPOJIA.
IloBBILICHHBIH YPOBEHB:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims OmoenbHble
KOHCMPYKMUBHbIE JJIEMEHMbL MAUIUH (8
uacmHocmu - pam, Ky306086, demalell
Osueamernetl) 6 sude paciemmuvix mooeneu

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHDBIX /IeMEeHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue O
AHATU3A  HANPSHCEHHO  0ehOPMUPOBAHHO20
COCMOsIHUSL U NPOYHOCMU Oemanei U Y3108
Maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpOLECCEe TMOATOTOBKH K

CCMHUHApaM, K BBICTYIIVICHHUIO C JOKJIAJI0M
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Hepeueub OUEHOYHbIX cpe@cms no 0ucuunﬂune
«Coepemetmble cpedcmea npozpammupoeanus 6 3a0auax MexaHuKu MmMpancnopmHblx

Tpunoxcenue 3
K pabouetl npozpamme

cpeocme»
HanmenoBanmne [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapakTepucTrika OlleHOYHOTO OLIEHOYHOTO CPEJICTBA B
OC cpencTBa CpeacTBa dOC
CpelcTBO KOHTPOJISI, OpPraHW30BaHHOE Kak
crienMajbHasg ~— Oecela  IEJAarorM4ecKoro
Vcerueiii onpoc  [paboTHHKa ¢ 0oOydaroMMCS Ha  TEMBI, Bonpocsr o
1 cobeceroBaHne, [CBA3aHHBIE C M3y4aeMOW AMCIHUIUIMHOW, U TeMaMm/pazjiesiam
(YO) [pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI JACIHAIIIHHEI
00yJarOIIErocs Mo OMpeIeIICHHOMY pa3Jeiy,
TeMe, Ipo0JIeMe | T.11.
CpeAcTBO  IMPOBEIEHUS  IPOMEKYTOUHOM
aTTecTallid 1O pe3yJbTaTaM BbITOJHEHUS
2 3auer BCEX BHUAOB Y4eOHOW pabOThl B TEUEHUH Hpumepsi 3aueTHpIX
3) OuseToB

CCMCCTpPa C IIpOCTaBJICHUCM OLICHKHA
«3a4TCHO» UJIN «HE 3a4YTCHO»
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®axynsrer TPAHCIIOPTHBIN, kadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONPOTUBIIEHUE MATEPHAIIOB)

Huciumiraa — CoBpeMeHHbIe CPeICTBAa MPOrPaMMHUPOBAHMA B 3a1a4ax
MEXaHMKHM TPAHCIOPTHBIX CPeICTB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBensb criermanurera) Cnenuanuzanus Ne 1 « ABTOMOOUIIN U TPaKTOPBD»,
npoduis: "[lepceKTUBHBIE TPAHCTIOPTHBIE CPEACTBA"

BonpochI 1151 KOHTPOJIS 3HAHUH (YCTHOTO OMPOCa) U MPOBEAEHHUsI IK3aMeHa

1. AkTyanbHbl€ 3aJ]Ja4d MEXAHUKU TPAHCIOPTHBIX CPEACTB, BOZHUKAKOLIUX
IIPU CO3/IaHUH HOBBIX KOHCTPYKIIMI MAIIIHH.

2. BO3MOXHOCTM COBPEMEHHBIX CpPEICTB pPa3pabOTKM MPUKIATHBIX
MIporpamM JJIs PEICHMS 337]a4 MEXaHUKU KOHCTPYKIMM TPAHCIIOPTHBIX CPEACTB

3. BO3MOXHOCTH COBPEMEHHBIX CpEICTB pa3pabOTKU MPHUKIATHBIX
mporpaMm JJid penieHusl 3ajJad  aHajlu3a HanpsHKeHHO-Ae()hOpMUPOBAHHOIO
COCTOSIHUSA JIETaJeil U y3JI0B aBTOMOOMIIEN U TPAKTOPOB

4. BO3MOXHOCTH COBPEMEHHBIX CpPEACTB pa3pabOTKH MNPUKIATHBIX
porpamMm JUisl pelleHHs 3aJad aHajdu3a TEPMUYECKOIO0 COCTOSHUM JeTaiell u
y3JI0B aBTOMOOUJIEN U TPAKTOPOB.

5. TengeHMH pa3BUTHS MPOrPAMMHOIO OOECTIEUEHUS Ul PELICHUs 33134
MEXaHHKHU TPAHCIIOPTHBIX CPEJICTB.

6. D dexTuBHBIE U TPON3BOAUTEIbHBIE YUCIECHHBIX AITOPUTMOB

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

8. KitroueBble cnoBa si3bika rnporpammupoBanus C++

9. Unentuduxatops! sa3bpika nporpammupoBanus C++

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

11. IIpocThie TUIIBI JAaHHBIX

12. Yka3zarenu, MacCUBBI, CTPYKTYPHI.

13. Onncanue JaHHBIX B IPOTrpaMMe.

14. Jlornueckue BbIpaKEHUs.

15. Jlornueckue onepanuu.

16. ApudpmeTnyeckue BoIpaxkeHus. ApudmMeTHuecKre ornepanuu.

17. TlpuopuTeT BBHIIIOIHEHUS OlNEpalUid MpU BHIYUCICHUU 3HAYCHUS
BBIPAXKEHUS.

18. IIpeoOpa3oBaHKe THIOB JaHHBIX.

19. ba3zoBble onepaTopsl sA3bIKa porpaMmupoBanus C++.

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

21. Ileperpy3ka onepaTopos.

22. Ucnonb3oBaHue PyHKIIHA.

23. ®opMasbpHbIE TapaMETPHI.

24. O0OMeH TJaHHBIMU 110 3HAYEHHUIO U IO CCHLIKE.

25. Bo3Bpaiaemslii mapameTp.

26



26. CnoxxHble TAIIBI JaHHBIX. Kiiacchl.

27. Ctpyktypa kiacca. [Tonsitust oObekTa kinacca.

28. IlyonuyHbie U 3alUIIEHHBIC SJIEMEHTHI KJ1acca.

29. ba3zoBble U MPOU3BOIHBIE KJIACCHI.

30. HacnenoBanue. [leperpysxaemblie pyHKINU.

31. UnTepoeiic cpenst mporpammuposanus MS Visual Studio.

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

33. CriocoObI co31aHMs M HACTPOMKHU MPOEKTA.

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

35. HcnonwszoBanne «Mactepa KiIaccoB» i CO3JaHUS TEPEMEHHBIX,
¢byHKuii, Ki1accoB. BO3MOXHOCTH BBINOIHEHUS OTJIAIKU IPOEKTA.

36. CTpyKkTypa KOHCOJIbHOM MPOTpaMMBI.

37. JIupeKTUBHI Iperporeccopa.

38. 'mobanbHOE W JTOKAIBHOE TIPEACTABICHHE TaHHBIX. O0JacTH BUTUMOCTH
MEPEMEHHBIX.

39. CraTrueckoe 1 TMHAMHUYECKOE Pa3MEIleHNE JaHHbIX.

40. Oneparuu BBOJ1a/BBIBOIA HA KOHCOJIb YIIPABIICHUS, B (haill.

41. Ucnonb3oBanre UHTEP(HENUCHBIX 3JIEMEHTOB YIPABICHUS THUIA: KHOIKA,
OKHO pPelaKTUPOBAHMUsI, IEPEKII0YATENh, CIIUCKH, OETYHOK H Jp.

42. Co3panue o0O0paOOTYMKOB COOBITUM 3a/JCMCTBOBAHHS DJIEMEHTOB
YIpaBJICHUS.

43. 0O030p cpeacts Oubmmoreku MFC (MS VC++) mist cosmaHus
MpWIOKEHUH Tpadrueckum nHTEpPeiicom.

44. Hactpoiika Buga rpaduyecKoro mpuioKeHusl.

45. CTpyKTypa NPUIOKEHUS «TOKYMEHT-TIPEICTaBICHUE.

46. Pabora ¢ rpaduuecKMMH WHCTPYMEHTAMHU PUCOBAHHS OKHA: OOBEKTHI
KJIACCOB KHCTb, I1€PO, OMTOBBIN MacCHUB, IPU(T, PETUOH.

47. Co3gaHue SJIEMEHTOB YNPaBJICHHUS: OCHOBHOE MEHIO U €r0 DJIEMEHTHI,
KOHTEKCTHOE MEHI0, TTaHeJIb MHCTPYMEHTOB.

48. Hcnonb3oBaHWE TOPSYMX KIIABHIN (aKCelIepaTOpOB) HJSl yIpPaBICHUS
nporpamMmoil. 3agaHue nojcka3ok. Pabora co cTaTyCHOM CTPOKOM.

49, Co3nanue TIOYEPHUX OKOH u 0JIOKOB Jajora
(MOTaNTBHBIN/HEMOJANBHBIN OJIOKH JTHayiora, OJIOK IHajiora co BKIaIKaMu).

50. O6mue 670KK AMAOTa: OTKPBITH (DAl NIt YTeHUSI, OTKPHITh hali s
3amucH, BBIOOp 11BETA, BEIOOP MIpU(dTa TEKCTa, eUaTh JOKYMEHTA U JIp.

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

52. O630p cpeacTB MapaIEIBHOTO TPOTPAMMHUPOBAHKS HA OCHOBE CPEJICTB
MP1 OpenMP.

53. TunoBble CXeMBbI ¥ MOJICTIN OPTaHU3AIMH MapaJUICTbHBIX BRIYHCICHUN B
MHOTOITPOLIECCOPHOI/MHOTOITOTOKOBOW CHUCTEME.
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[Tpumep 3K3aMeHaIIMOHHOTO OuieTa

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUUN
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOHHTEXHEHECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
Jucuunnuna — CoBpeMeHHbIE CpeACTBa MPOrPaMMHUPOBAHMS B 33/1a4aX MEXaHUKU
TPAHCIIOPTHBIX CPEJICTB
Hanpasnenue -23.05.01. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA (YPOBEHB
cnenuanurera) Crnenmanmuzamms Ne 1 «ABTOMOOHIN U TPaKTOPE, mpoduis: «IlepcnekTuBHBIC
TPAHCIIOPTHBIE CPEACTBA»
Kypc 3, cemectp 5

SK3AMEHAIIMOHHBIN BUJIET Ne 23
1. Crarnueckoe U TUHAMHUYECKOE pa3MElIeHUE JaHHBIX.
2. Oneparopsl MPUCBAaWBAHUS, LIUKJIA, YCIOBHBIE, IEPEX0/1a, COCTABHbIE.

3. 3anaua.
VY TBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Tporokon Ne
3aB. kadeapoit /A.A. CkBop110B/
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