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1 Heau u 3aga4uy JUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[{enpro n3yyeHns nuCcHMILIMHBI «COBPEMEHHBIE CPEICTBA NIPOrPaMMHUPOBAHUS B
3a/1ayaXx MEXaHUKHU TPAHCIIOPTHBIX CPEICTBY» SIBISACTCSA:

—  (opmupoBaHue 3HaHUH 00  OOBEKTHO-OPUEHTHUPOBAHHBIX  SI3bIKaX
IpPOrpaMMUPOBAHUs, COBPEMEHHBIX CpelaX pPa3padOTKU BBIYHCIUTEIBHBIX MPOTrpamMm
JUIsL  BBIIIOJHEHUS  BBICOKOIPOM3BOJAUTENBHBIX pPAaCUETOB, BU3YaJbHBIX METOAAX
IPOrpaMMUPOBAHUS MPUIOKEHUN C TpaduiyecKuM HHTEep(EHCcOM IOJ COBPEMEHHBIE
OINEPALIMOHHBIE CHCTEMBI, cloco0ax pa3pabOTKU MPHUKIATHOTO MPOTrPAMMHOIO
oOecrieyeHuss [ MOJECIUPOBAHUS M HWHXKEHEPHOIO MCCIECIOBAHUSA MEXAHUKU
TPAHCIIOPTHBIX CPENICTB, aHAIN3a HAMPSKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS JIeTanen
U y3JI0B aBTOMOOMJIEH U TPAKTOPOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTEpUCTUKOMN crienuanucTa rno HamnpasieHuro 23.05.01 «HasemHuble TpaHCcTIOpTHO-
TEXHOJOTMYECKHE CPeACTBa» (YPOBEHb CIIELUATINTETA), ClIeHuanu3aus: «ABTOMOOUIN
U TPAKTOPbI», Tpoduib: « CHOPTUBHBIE TPAHCIIOPTHBIE CPEJICTBAY.

1.2 3agaun AMCHUIIITHHDI

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

- O3HAKOMJICHHEC  CTYJACHTOB C  BO3MOXHOCTSMH, CHHTAaKCUYCCKAMU
KOHCTPYKIIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJAOB U OMOIMOTEKaMU
npoieyp 00bEeKTHO-OPUEHTUPOBAHHOTO S3bIKa MPOTPAMMHUPOBAHUS TMPU pa3pabOTKe
MPUKIAAHBIX TPOrpaMM HCCIEAOBaHUS JUHAMHUKMA W TPOYHOCTU Y3J0B U arperaTtoB
MOOHJIBHBIX MAIIIHH.

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

— u3ydyeHue S(OPEKTUBHBIX BU3YAIbHBIX METOJOB Pa3pabOTKU TPHIOKEHUN U
peanu3aliii  BBICOKOTPOM3BOIUTEIBHBIX UYHCIECHHBIX aITOPUTMOB JUISI  aHajaM3a
JTUHAMUKH U TIPOYHOCTH KOHCTPYKITUI MAaIlIHH.

2 MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX IPOIPaMM

Hucunminaa «CoBpeMEHHBIE CPEACTBA MPOIPAMMUPOBAHUS B 3aja4aX MEXAHUKH
TPAHCIIOPTHBIX CPEJCTB» OTHOCUTCS K 0a30BOM yacTu Oyioka 1 mucuuriuH (MOIyIei)
MpOo(ECCHOHANILHOTO IIMKJa OCHOBHBIX oOOpasoBarenbHbIX mporpamm (OOII) mo
HampaBJIeHUI0 MOoAroToBkM mnoarotoBku 23.05.01 «HasemHble TpaHCHOpPTHO-
TEXHOJIOTUYECKHUE Cpe/icTBay (YPOBEHbB CICIMATIUTETA), CIIeHUaIn3aIus: « ABTOMOOUIN
U TPaKTOPBI», Mpoduiib; « CHOPTUBHBIE TPAHCIIOPTHBIE CPEJICTBAY.

[IpenmecTByommumMu  KypcaMud, Ha  KOTOPbIX  OasupyeTcs  AUCHUILIMHA
«CoBpeMeHHBIE Cpe/CTBa MPOTPAMMHUPOBAHUS B 3ajlayax MEXaHUKH TPAHCIIOPTHBIX
CPEACTB» SIBIISFOTCS:

- MaTEeMaTHKa



3 KomnereHuuu oOydawomierocsi, ¢gopmupyembie B pe3yJbTaTe OCBOEHUS
TUCIHUANIMHBI

B pesynbraTe OocBOEHUS AMCHMILIMHBI CTYJACHT IOJDKEH O0MafaTh CleIYIOIIMMHU
podeCCHOHATTEHBIMU (ITK) u poeCCHOHATEHO-CIICITUATN3UPOBAHHBIMH
komneteHuusmu (OIMK-2):

IIK-6 CriocoOHOCTh HMCHOJIb30BaTh MPHUKIATHBIE MPOTrpaMMbl pacueTa y3JI0B, arperaToB H
CHUCTCM TPAHCIIOPTHO-TCXHOJIOIMYCCKUX CPCACTB U UX TCXHOJIOTMYCCKOI'O O60py,ZLOBaHI/I$I.

IICK-1.5 CriocoOHOCTh MCTOJB30BaTh MPUKIAIHBIC TPOrPaMMBbI pacdeTa y3JIoB, arperaTtoB U
CUCTEM aBTOMOOMJICH U TPAKTOPOB.

U IUPpPOBBIE
TEXHOJIOTUH B
npodeCcCHOHAIbHON
JeSITebHOCTH

pacyeToB.

HNuaukaropsl
TS R— OCTIKEHISE Ilepeyenns MJIaHMPyeMbIX pe3yJIbTATOB
00y4eHHUs 110 AUCHUILINHE
KOMIIeTeHIIUH
OIIK-2 NOIIK-2.1. 3naer 3HATh:
Crocoben peuaTtb METOAHBI, CIIOCOOBI U ® OCHOBHBIC IIPUHIIUIIBI
npodeccuoHaNbHbIE | BO3MOXXHOCTH QITOPUTMU3ALUU AJIs pa3pabOTKU
3a/1a4u ¢ peoOpa3oBaHus JaHHBIX Y UCTIOJIb30BaHUS MPUKIIAJIHBIX
UCIIOJIb30BaHUEM | B MHGOPMAIIHIO; IPOrpaMM pacyeTa HalpsKEHHO
MeTo0B, criocoboB | MOIIK-2.2. Ymeer 1e(OPMUPOBAHHOTO COCTOSIHHS
U CPEICTB paboTaTh B KauecTBe KOHCTPYKIUH TPaHCIIOPTHO-
MOJIy4EHUs, 10JIb30BATENS TEXHOJOTHYECKHUX CPEJCTB U UX
XpaHeHus U MEPCOHAIBHOTO TEXHOJOTHYECKOI0
nepepaboTKu KOMIIBIOTEPA; 000pyI0BaHus.
uH(pOpMaIInu; NOIIK-2.3. Bnageer yMeThb:
HCIIOJIB30BATh METOAaMHU aHaJIn3a U ® HCHOJb30BaTh COBPECMCHHOE
MH(pOpPMaIMOHHbBIE | 0000IIEHHS pe3yIbTaTOB IIPOrpaMMHOE 0OECIIEYEHUE IS

pa3pabOTKH MPUKIIATHBIX
IpPOrpaMM PacYETHOTO aHAIH3a
HaIpsHKEHHO J1e(hOpMHUPOBAHHOTO
COCTOSIHUS JIeTalIel U y3JI0B
TPaHCIIOPTHO-TEXHOJIOTUIECKUAX
CPEACTB U X TEXHOJIOIMYECKOTO
00opyI0BaHUS.
BJIA/1€Th:

® HaBBIKAMHU NTPUMCHECHHUS CUCTEMBI
MPOrPaMMHPOBAHUS JIJIS
pa3pabOTKu MPUKIATHBIX
poTrpaMM ISl pacdera
HaNpsHKEHHO J1e(OPMHPOBAHHOTO
COCTOSIHUSI IETAJIEN U y3J10B
TPaHCHOPTHO-TEXHOJIOTUYECKUX
CPE/CTB U X TEXHOJIOTHIECKOTO
000pyJI0BaHUS .

4 CTPyKTYypAa U CoAepKaAHUE TUCIHUIIMHBI




OOmiast TpPyAOEMKOCTh JAUCHUIUIMHBI COCTAaBIAET 2 3a4ETHbIE €IUHHULBL, T.e. 72
aKaJeMUYecKHX yaca (13 HuX 36 4acoB — caMOCTOsITeNbHAst paboTa CTYACHTOB).

JlucuumiauHa 4YMTaeTcss Ha MSATOM Kypce B jAeBsiToM cemectpe. [IpoBoasTcs
nexuuu — 18 yacos, mabopaTopHsie paboThl — 18 yacoB, (hopMa KOHTPOIIS —3a4eT.

Bup yueOHoi paGoThI Bcero yacos Cemectp
9
OO611ast TpyJ10€MKOCTh 72 (2 3.e.) 72 (2 3.e.)
AYJIUTOpPHBIC 3aHATUA 36 36
(Bcero)
B Tom yucie
JIEKIUN 18 18
[IpakTrueckue 3aHsATUA - -
JlaGopatopHbIe 3aHITHS 18 18
CamocTosiTenbHas 36 36
paboTa cTy/IeHTa
KypcoBas padota HET HET
KypcoBoli mpoekr HET HET
Bua npoMmexxyTouHOM 3a4eT
aTTeCTalN

Crpykrypa w©  couxepxkaHue  JUCHUIUIMHBI  «COBpEMEHHBIE  CpPEACTBA
IIPOrpaMMUPOBAaHMS B 3a7a4aX MEXaHUKHU TPAHCIIOPTHBIX CPEACTBY» IO CPOKAM U BHJIAM
paboTs! oTpaxkeHsl B [Ipunoxenuu 1.

Copaepxanue pa3aesioB IMCHUIINHBI.

Tema 1. BBenenue.

O030p aKTyalbHBIX 3a7]a4 MEXaHUKH TPAHCIIOPTHBIX CPEICTB, BO3HUKAIOIINX TPU
CO3JaHUU HOBBIX KOHCTPYKITMI MAaIlIHH.

O030p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPUKIAIHBIX
IporpaMM I PEIICHUs 3aJad MEXaHMKH KOHCTPYKIIMH TpPaHCIOPTHBIX CPEJICTB,
aHaIM3a HAMPSHKEHHO-IE(POPMUPOBAHHOTO, TEPMUIECKOTO COCTOSIHUH JleTajieil U y3JI0B
aBToOMOOUIIe M TPAKTOPOB. TEHICHIIMU Pa3BUTHSA MPOTPAMMHOTO OOCCIICUCHHS ISt
pEIIeHus 3a7]a4 MEXaHUKH TPAHCIIOPTHBIX CPEJICTB.

O0630p BO3MOXXHOCTEH KOMIBIOTEPOB, HX AapPXUTEKTYPbl, KOMIIOHEHTOB U
nepudepuitHOro 00OpyAOBaHUS JJIs PEIICHHS 33]]a4 MEXaHUKHU TPAHCTIOPTHBIX CPEJICTB.

O630p »h(PEKTUBHBIX H  MPOU3BOAUTEIBHBIX  UYHCICHHBIX  aJITOPHUTMOB,
peaM3yeMBbIX B IPOTPaAaMMHBIX KOMITJIEKCAX TSl PEIICHUS 3a/1ad MEXaHHUKH.



JleMoHCTpauust pe3yslbTaTOB MNPUMEHEHHUS IMPOTPAMMHBIX MPOAYKTOB IS
BBIITOJIHEHUSI PACUYETHBIX MCCIENOBAaHUN pPEaIbHbIX KOHCTPYKUMUA TPAHCIOPTHBIX
CPEICTB. DIIEMEHTBl MAaTPUYHOM anre0pbl 1 TEOMETPUUECKOTO MOIETUPOBAHMUS.

Tema 2. ba3oBble NOHATHS, TEPMHUHbBI M OMNpPeAeJeHUSA, OCHOBHbIE
CHHTAKCHMYECKHE KOHCTPYKUHMH, CTPYKTYPbI JaHHBIX fI3bIKA MPOrPAMMHPOBAHUS
C++.

AndaBuUTHO-ITU(DPOBBIE CUMBOJIBI, KIIIOUYEBBIC CIIOBA, WIACHTU(MUKATOPHI, 3HAKH
omepalui s3pika nporpammupoBanus C++. KoMMeHTapuu B TEKCTE TPOTPaAMMBL.

[IpocThie TUMBI JAHHBIX, YKA3aTelId, MAaCCUBBI, CTPYKTYpbl. ONMCcaHue TaHHBIX B
porpaMme.

Jlornueckue BoipaxeHus. Jlornueckue oneparuu. ApupMeTHIecCKrue BbIpaKeHUS.
Apudmernueckue omnepanuu. [IpuopuTeT BBIMOTHEHUS OINEpaluil MpU BBIYHCICHUU
3HaueHus BeIpaxkeHus. [IpeoOpazoBanue TUIOB TaHHBIX.

bazoBele  omeparopsl  s3blka  nporpammupoBaHuss  C++. Omnepatopsl
MIPUCBAaMBAHMSI, LIUKJIA, YCIOBHBIE, IEPEX0/1d, COCTABHBIE.

[leperpyska orneparopos.

Hcnonw3oBanue ¢yHkuuii. DopmanbHble mnapameTpbl. OOMEH JaHHBIMU IO
3HAYEHHMIO U MO CChUIKE. Bo3Bpamniaemslili mapaMeTp.

Crnosxusble Tunbl JaHHbIX. Knacesl. CTpykTypa kiacca. IloHsTus o0bekTa Kiacca.
[IyOnuuHbple W 3allMIIEHHBIE AJIEMEHTHl Kiacca. ba3oBble M IPOU3BOJHBIE KIIACCHI.
Hacnenosanue. Ileperpyxaembie yHKITUU.

Tema 3. O030p HHCTPYMEHTOB Cpeabl MPOrPaAMMUPOBAHUS.

Unrtepdeiic cpeapl  mporpammupoBanuss MS  Visual Studio. Ilanenwu
«O06o3peBarens pemenuit», «lIpencraBienue kiaccoB», «Pecypeb». CrocoObl
CO3/IaHUs U HAcTpouiku npoekta. Co3lanne pecypcoB (AUaIOroBbIX NMaHENeH, MaHenen
WHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB W Jp.) HA OCHOBE ma0ioHOB. Mcmonb3oBaHue
«Mactepa kiaccoB» IJIsl CO3JaHUS TIEPEMEHHBIX, (PYHKIUH, KiIaccoB. Bo3moxxkHOCTH
BBITIOJTHEHHUS OTJIAKU MPOEKTA.

Tema 4. Co3naHue KOHCOJNbHBIX PHUJI0KEHUM.

CTpykTypa KOHCOJIBHOM Iporpammbl. J(MpekTuBsl mpenpoueccopa. I'nodanbHoe
1 JIOKaJIbHOE MpeACTaBIeHUE NaHHbIX. O0JacTH BUIMMOCTH NIepeMeHHbIX. CTaTnuyeckoe
M JMHAMHYECKOE pa3MelleHue MaHHbIX. Ornepanuu BBOAA/BBIBOJIA HA KOHCOJb
ynpasiieHus, B Qaitn. Komnuisuus u oTiaaka nporpaMmsl.

Tema 5. Co31aHue Npu10:KeHNH HA OCHOBE 0JI0Ka IHAJIOTa

0630p cpenctB oubmmorekn MFC (MS VC++) nns co3gaHusi IpuiIoKeHU Ha
ocHOBe Ojnoka auanora. Mcnonb3oBanue MHTEPPEHCHBIX 3JIEMEHTOB YIIPaBJICHUS THUIA:
KHOIIKA, OKHO peIaKTHUPOBaHUS, MEpeKIovareb, COUCKU, OeryHok u Ap. Co3mganue
00pabOTUMKOB COOBITHI 3a/1IHCTBOBAHUS 3JIEMEHTOB YIIPaBICHUSI.

Tema 6. Co3ganue npuiioxeHni ¢ rpapuvyeckum uHTepdeiicom

0O630p cpeactB Oubmuorekn MFC (MS VC++) nns co3pgaHusi NpUIIOKEHUM
rpadguueckum unrepdericom. Hacrpoiika Buaa rpadpuueckoro npusnoxenus. CTpykTypa
MPUIOKEHUS «TOKYMEHT-IIPEICTABICHUE.



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

Co3naHre 3JEMEHTOB YIPABIEHUSA: OCHOBHOE MEHIO U €ro 3JEMEHTHI,
KOHTEKCTHOE€ MEHIO, NaHElIb HWHCTPYMEHTOB. lMcronb3oBaHWE ToOpsSsYMX KIIABULI
(akcenepaTopoB) [Jisi ynpaBiaeHus mnporpaMmoit. CriocoObl pabOThl ¢ MBIIIBIO. 3aJjaHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznmanve JoYepHUX OKOH M OJIOKOB JMaiiora (MOJabHBIN/HEMOTATBHBIN OJTOKH
auanora, 6JI0K 1Uajora co BKIAJAKaMu).

OO6mmue 610K uanora: OTKPBITH (Dailsl AJig YTEeHUs, OTKPHITh (Al AJisl 3aMucH,
BBIOOD 1IBETA, BBIOOP IpU(TA TEKCTA, IEYaTh JOKYMEHTA U JIp.

3anyck npuiioskeHuit u3 nporpamMmbl. Co3/laHue MOTOKOB.

Tema 7. Ilpumenenune Oudauoreku OpenGL npu co3ganum rpaguyeckux
MPUJI0KEHUH

00630p cpeact 6udbmuoTexkn OpenGL npu coznanuu rpaduuecKux MPUIOKEHUH.

Tema 8. Opranusanus napajuieJbHOr0 BbINOJHEHUSA AJITOPUTMOB

O0630p cpeACTB MapaljIeIbHOTO MPOrPaMMHUPOBAaHUS Ha OCHOBEe cpeacts MPI
OpenMP. Tunosele cxeMbl W MOJAEIHM OpPraHU3ALWN IAPAJUICIbHBIX BBIYMCICHUN B
MHOT'OIPOIIECCOPHONU/MHOTOITIOTOKOBOM CUCTEME.

5. O0pa3oBaresibHbIE TEXHOJIOTHU

Meroauka pernoIaBaHus JTUCITUTUTHHBI «CoBpeMeHHbIE cpencTBa
MpPOTrpaMMUPOBAHUS B 3a/lauaX MEXaHUKHA TPAHCHOPTHBIX CPEACTB» U peaiu3aius
KOMITCTCHTHOCTHOTO  TOAXOAa B  M3JIOKEHWW W BOCHPUATHH  MaTepuala
MpeaycCMaTpuBaeT MCIOJB30BAaHUE CIICAYIONIUX AaKTUBHBIX (OpM  MpPOBEICHUS
TPYITOBBIX, WHANBUAYATbHBIX, ayIUTOPHBIX 3aHATHA B COYETAHWU C BHEAYIUTOPHOU
paboToii c uenbl0 (QopMHpOBaHUS U Pa3BUTHS NPO(PECCHOHATBLHBIX HABBIKOB,
o0yyJarommxcsi:

— MOATOTOBKA K BBIMOJHEHUIO J1a00OPaTOPHBIX padoT B JIabopaTOpUsiX BY3a;

— TIOJITOTOBKA, MPEJICTABIIEHHE U OOCYXICHUE TpPE3eHTAIMd Ha CEMHUHAPCKHUX
3aHATHSX;

— OpraHu3aIys U MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHUW CTYACHTOB B (popMme
0JIaHKOBOTO TECTUPOBAHUS;

— IIPOBCACHUC MACTCP-KJIACCOB OKCIICPTOB U CIICHHUAJIMCTOB B 00J1aCTH YUCIIEHHBIX
MCTOAO0B U IIPHUKIIAJHOTO IIPOIrpaMMHUPOBAHN.

6. OneHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTecTAllMM 10 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
o0ecnevyeHre caMOCTOATENbHON PadOThI CTYICHTOB.
B nmpouecce 0OydeHHs HCIONB3YIOTCA CHEAYIOIIME OLIEHOYHBIE (OPMBI
CaMOCTOSITEJIBHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
YCIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAIUI:

- TIOATOTOBKA K BBITIOJIHEHHIO JJA00OPATOPHBIX PabOT M MX 3allUTA.



OueHouHbIE CpeAcTBa  TEKYIIEro KOHTPOJS — yCHEBAEMOCTH  BKJIHOYAIOT
KOHTPOJIbHBIE BOMNPOCHI M 3a/aHusg B (opme OJIaHKOBOrO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJSL OCBOCHHSI OOYYAaIOIIMMUCSA pa3AeiioB JAUCIUILIIUHEI,
3aIlUTa KypCcOBOI0O MPOEKTA.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUIl KypCOBBIX IPOEKTOB, KOHTPOJIBHBIX
BONPOCOB W 3aJaHUMl Ui TPOBEICHHUS TEKYIIEro KOHTPOJsS, AK3aMEHAIIMOHHBIX
OUJIETOB, MPUBEACHBI B MPUIIOKECHHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB IJIsI POBeeHHUs MPOMEKYTOUHOM aTTeCTAlNH
00y4aIIMXCs M0 JUCHHUITIMHE (MOYJIIO0).

6.1.1. Ilepeuenb KOMMETEHIIMH C yKa3aHHEM ATaroB WX (POpPMHUPOBAHHUS B Mpoliecce
OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBI.
B pesyaprare oOCBOCHHS JMCHUIUIMHBI  (MOAYJsA) (OPMHUPYIOTCS  CIICIYIOIIHE

KOMITIETCHIU:
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 004U CS
KOMIeTeHIUH J0JI2KeH 00,1a1aTh
OIIK-2 Crocoben pemars TpoQecCHOHATBHBIE 3ala4d  C  HCIOJb30BAaHHEM

METO/IOB, CIIOCOOOB U CpPEACTB MOJYYEHMs, XpaHEHUs U IepepaboTKu
UH(OPMALIMK; UCTIONB30BaTh HH(PpOPMAITMOHHBIE U IIU(PPOBBIE TEXHOIOTUU
B IpO()eCCUOHATBHOM 1€ TEIbHOCTH

B mpouecce ocBoeHus: o6pa3oBaTeNbHON MPOrpaMMbl J1aHHbIE KOMIIETEHIUH, B
TOM YHUCJE UX OTAEIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJE€ OCBOEHUS
0Oy4aronMMUCs JUCHUIUIMH (MOAYJIeH), MPAKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJIEHJapHbIM IparKkoM y4yeOHOro npouecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCUMUILIMHBI (MO1YJIs1), ONMCAHUE LKA
OLICHUBAHMSI.

IlokasaresmeM OLICHMBAHMSA KOMIIETEHLIMM HA  payIMUHBIX JTalmax HxX
(GbopMUpOBaHUs SIBISETCS JTOCTHXKEHUE OOYYarolmIMMMCS IUIAHUPYEMBIX pPE3yJbTaTOB
oOyueHus 0 JUCLUILTUHE (MOAYIIO).

OIIK-2 — CriocoGeH pemiath npodeccruoHalIbHbIE 3a/1a4H C UCIIOJIb30BAHUEM METOJIOB, CITIOCOOOB U CPEJNICTB
MOJTyYeHUsl, XpaHeHHsI U iepepaboTKu H(OpPMaLMU; UCTIOIb30BaTh HH(POPMAIIMOHHbIE U U(POBHIE
TEXHOJIOTHH B MPOPECCUOHAIBHON 1eATEIbHOCTH.

Kpurtepun oneHuBaHusi
IToxka3zaTean

2 3 4 5




3HATh: Oo6yuaromuiics OO0yuarommuiics OOyuarommuiics OO0yuarommuiics
OCHOBHBIC JIEMOHCTPHUPYET MOITHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
NPUHIKIIBI OTCYTCTBUE WU HEMOJIHBIC 3HAHUS JaCTUYHBIC 3HAHUS B MOJHBIC 3HAHUS
ANTOPUTMU3ALNN | HeTOCTATOYHOE OCHOBHBIX IIPUHIIUIIOB | 00JIaCTH OCHOBHBIX B o0yacTH
JUIst pa3pabOTKA M | coOTBETCTBHE 3HAHMI ANTOPUTMU3ALUN IS MPUHIIATIOB OCHOBHBIX
HCIOIB30BaHUsA OCHOBHBIX IIPUHIIUIIOB pa3paboTKH U aNrOpUTMHU3ALNY OIS NPUHLINUIIOB
NPUKJIaTHBIX ATOPUTMHU3ALAY [T HCIIOJIb30BAHUA pa3paboTKu U aIrOpUTMH3AIN
[IporpamMmm pa3paboTku u MPUKIIAJHBIX IIPOrpaMM | HCIIOJIB30BaHUA W T
pacdera HCIIOJIb30BaHUSA pacuera HanpsHKEHHO MPUKIAIHBIX TPOTPaMM | pa3pabOTKU U
HAIIPs’)KCHHO IPUKJIaIHBIX IPOrpaMM ne(hOpMUPOBAHHOTO pacdeTra HanpsHKEHHO HUCTIOTB30BaHUS
Ae(OPMUPOBAHHO | pacueTa HANPSIKEHHO COCTOSIHUS ne(pOpMUPOBAHHOTO NPUKIaJHBIX
IO COCTOAHMA nehopMHpPOBAHHOTO KOHCTPYKUUH COCTOSIHHSI KOHCTPYKLUUN | IpOrpaMm
KOHCTPYKIHH COCTOSIHUS KOHCTPYKLUH TPaHCHOPTHO- TPaHCHOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX HaNpsHKEHHO
TEXHOJOTHIECKUX | TEXHOJOTUYECKUX CPEACTB CPEICTB U UX CpPEICTB U UX nedhopMUpOBaH
CPELCTB 1 UX M UX TEXHOJOINMYECKOTO TEXHOJIOTHYECKOI0 TEXHOJIOTHYECKOI 0 HOT'O COCTOSIHHS
TEXHOJIOTMYECKOT | 0GOpyAOBaHHS. 000pyIOBaHHUS. 00opyoBaHusl., HO KOHCTPYKIUHA
0 000pyIOBAHHSL. Jomnyckarorcs JIOITYCKaIOTCS TPaHCIIOPTHO-
3HAYUTENbHBIC OIIMOKY, | He3HAUYUTEIIbHEIE TEXHOJIOTUYECK
MPOSIBIISIETCS OINOKH, HETOYHOCTH, UX CPEICTB U UX
HEJ0CTATOYHOCTh 3aTpyJAHEHHUS IIpU TEXHOJIOTHUECK
3HaHUH, 10 pATY AHAJIUTUYECKUX oro
MOoKa3aTeleH, onepanusx. obopymoBaHus.,
oOyuJatouiics CBOOOIHO
HCIIBITHIBAET OonepupyeT
3HAYUTENLHBIC npuodpe-
3aTpyJHEHUS MIPU TEHHBIMU
ONEPUPOBAHUU 3HAHUSIMHU.
3HAHUSIMH TIPU UX
MIEPEHOCE Ha HOBBIC
CUTyalH.
yMeThb: OOyuaromuiicss He yMeeT OO0yyvarommuiics OO0yyarommuiics OO0yuarormuiics
HCIIOJIB30BAaTh WJIY B HEJLOCTATOYHOMN JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMEHHOC CTETEHU YMEET: HETIOJIHOE YaCTUYHOE COOTBETCTBHE | MOJIHOE
HPOTPaMMHOC HCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBUE CIEAYIOIIUX YMEHUN: COOTBETCTBHUE
obecrnievueHune s .
pa3paboTKH MporpaMMHOE o0ecTiedeHHe | CIEAYIOIINX YMEHHIA: CTIEAYIOIINX
IPHKIIAHBIX JUTS pa3paboTKu WCIIOJIb30BaTh YMEHUI:
IIporpaMm MMPUKIIaIHBIX IIpOrpaMm HUCITIOJIB30BAaTh COBpPEMCHHOC
pacyeTHOro pacyeTHOro aHajau3a COBPEMEHHOE IPOrpaMMHOE HCIIOJIb30BaTh
aHaJIn3a HaIpsKEHHO MIPOTrpaMMHOE obecrieueHue s COBpPEMEHHOE
HAlIpSLKCHHO nehopMIpPOBAHHOTO obecreueHne s pa3paboTKu MIPOTPaMMHOE
Ale(opMHpOBaiHo COCTOSIHUSI IeTallell ¥ y3JI0B | pa3paboTKu NPUKJIAIHBIX IPOrpaMM | obecrieueHune

IO COCTOSIHUS
JleTaneil u y3iaoB
TPaHCIIOPTHO-
TEXHOJOTHYECKUX
CPEJIICTB U UX
TEXHOJOTHYECKOT
0 000py0BaHUS.

TPaHCIIOPTHO-
TEXHOJIOT'MYCCKUX CPEACTB
Y UX TEXHOJIOTUYECKOTO
060opyIoBaHUSI.

IMPUKIIaIHBIX ITpOrpaMm
pacyeTHOTO aHan3a
HaNPSHKEHHO
Je(hOpMUPOBAHHOTO
COCTOSIHUS IeTallel U

pacyeTHOTO aHajIM3a
HAaIIPsKEHHO
ne(hOpMUPOBAHHOTO
COCTOSIHUSI IeTalleld U
Y3JI0B TPAaHCIOPTHO-

IUIST pa3pabOTKH
MMPUKIaIHBIX
porpaMmm
pacyeTHOro
aHanm3a




y3J10B TPaHCHOPTHO- TEXHOJIOTHUECKUX HaINpsKEHHO
TEXHOJIOTMYECKUAX CPEJIICTB U HX nedpopMupoBaH
CPEJICTB U UX TEXHOJIOTHYECKOTO HOT'O COCTOSIHUS
TEXHOJIOTMYECKOTO 00opynOBaHMsL. JieTane u
000pyIOBaHMUSL. ‘YMeHus 0CBOEHBI, HO y3710B
Homnyckarorcst JIOITYCKaIOTCS TPaHCIIOPTHO-
3HAYUTEJIbHBIC OIINOKY, | HE3HAUYNTEIIbHbIE TEXHOJIOTMYECK
MIPOSIBISIETCA omnOKH, HETOYHOCTH, UX CPENCTB U HX
HEJ0CTaTOYHOCTb 3aTpyJHEHUS MIPU TEXHOJIOTHUECK
BIIaJICHUSI HaBBIKAMH IO | TIEpEHOCE YMEHUI Ha oro
PSRy mokasarenei, HOBBIE, HECTAHJAPTHBIE | 00OpYIOBaHUSI.
OO0yyaromuiics CUTYaInH. CBoboaHO
WCIBITHIBACT OTEpUPYET
3HaYUTEIbHBIE nprOOPETECHHBI
3aTpyIHEHUS IPU MU YMEHUSIMH,
MIPUMEHEHUH HaBBIKOB MpUMEHSET UX B
B HOBBIX CUTYalUsX. CUTYaIUsIX
MTOBBIIICHHON
CJIOXHOCTH.
BJIAJIETh: OOyuaromuiics He Biageer | OOyuaronuiics He B OO0yyaromuics OO0yyaroruiics
HaBbIKaMH WX B HEJOCTAaTOYHOH MOJIHOM Mepe BIAAEET YaCcTUYHO BJIageeT B IIOJIHOM
IIPUMEHCHUA CTEIICHH BJaJieeT HABbIKAMM | HABbIKAMH IIPUMEHEHUs | HaBBIKAMM IPUMEHEHUs! | oObeMe Biajeer
CHCTEMBI IIPUMEHEHUS CUCTEMBI CUCTEMBI CUCTEMBI HaBBIKAMU
[IPOrpaMMHUPOBAH | mporpaMMUpPOBaHUS IS MIPOrpaMMHUPOBaHUS MPOTPaMMHUPOBAHUS ISl | IPUMEHEHUS
us A pa3pabOTKU MPHUKIATHBIX JUTsI pa3paboTKU pa3paboTKu CHUCTEMBI
paspaboTKu [porpamm JJIs pacuera MPUKIAAHBIX IPOTPaMM | IPUKIAJHBIX IPOrpaMM | IPOrpaMMHUpPOBa
HPUKIaAHbIX HAIPSKEHHO JUIs pacuera ISl pacueTa HUA 1
[poTrpaMm NJis ne(hOPMUPOBAHHOTO HaINpsHKEHHO HaINpsHKEHHO pa3paboTKu
pacdera COCTOSIHUSI JieTaiel U y3JI0B | 1eOpMHPOBAHHOTO ne(hOpMUPOBAHHOTO NPUKIATHBIX
HaIPsKCHHO TPaHCIOPTHO- COCTOSTHUS IeTalled 1 COCTOSIHMSI IeTajieil u porpamm s
1e(OPMUPOBAHHO | TeXHOIOTHYECKHX CpEICTB Y3JI0OB TPaHCIOPTHO- Y3JI0OB TPaHCIOPTHO- pacdera
T'0 COCTOAHMA U UX TEXHOJIOTHYECKOTO TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX HaNPSHKEHHO
JieTaJIel ¥ y3II0B | 060pyI0BAHMS . CPEICTB U UX CPEICTB U UX nedpopMUpoBaH
TpaHCIIOPTHO- TEXHOJIOTHYECKOI 0 TEXHOJIOTHYECKOT O HOT'O COCTOSIHUS
TEXHOJTOTHIECKUX obopymoBaHus 0o0opymoBaHUS . neraieil u
CPEACTB U UX JHonyckarores HaBbIku 0cBOEHBI, HO y3JI0B
TEXHOJIOTHIECKOT 3HAYUTENLHBIE OMUOKH, | JTOMYCKAOTCA TPaHCIIOPTHO-
0 000pyI0BaHHL. MPOSIBIIAETCS HE3HAYUTEIIbHbIE TEXHOJIOTUYECK
HEJ0CTaTOYHOCTh OIMOKH, HETOYHOCTH, WX CPEJICTB M UX

BJIaJICHHS HaBBIKAMH T10
psiy MOKas3aTeneu,
OO0yyarommuiics
HUCIIBITHIBACT
3HAYUTCIIbHbBIC
3aTpyAHEHHS IpU
IIPUMCHCHNU HAaBBIKOB
B HOBBIX CUTYaLHAX.

3aTpyJHEHHUs IIpU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTAHJaPTHBIE
CUTYyAaIUH.

TEXHOJIOTUYECK
oro
000pyIOBaHUS .
CBobo1HO
NIPUMEHSET
MOJTyYCHHBIE
HAaBBIKU B
CHUTYaIHsX




MOBLIIIIEHHON
CIIO’KHOCTH.
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[IIxanbl OLIECHUBAHUS PE3YJIHTATOB MPOMEKYTOUHON aTTECTALIUU U UX OMUCAHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[TpomexyTouHass arrecranusi oOydaromuxcs B (Qopme 3adera MPOBOJUTCS I10
pe3yJibTaTaM BBIIIOJHEHUSI BCEX BHUJIOB y4eOHOM pabOTHI, MPEAyCMOTPEHHBIX yUE€OHBIM
IUIAHOM 10 JAHHOW JUCHUIUIMHE (MOIYJI0), IPHU O3TOM YUYHUTHIBAIOTCA pE3YJIbTAThI
TEKyLIEro KOHTPOJS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLieHKa CTENEeHH JOCTHKEHUS
OoOy4arolMMUCSl IUIAHUPYEMBIX pPE3yJbTaTOB OOY4YEHHS MO JUCHUILUIMHE (MOMYIIIO)
MIPOBOJIUTCS MPENoJaBareyieM, BEAYIIUM 3aHATHS 0 JUCLMIUIMHE (MOIYJI0) METOAOM
AKCNEPTHOM oneHKH. [1o nToram mpoMeKyTOYHOM aTTecTalyy MO AUCLMILUIMHE (MOIYIIIO)
BBICTABJISIETCS OLIEHKA «3aYTEHO» WM «HE 3a4TEHOM.

K npomeXyTo4HOI aTTecTalry JOIMYCKAKTCS TOJIBKO CTYAEHTHI, BHIITOJIHUBIIHE BCE
BHUJIbI y4yeOHOW paloThl, MPEAyCMOTPEHHbIE padouell MporpaMMoll MO JAMCLMILIMHE
«CoBpeMEHHBIE CpEJICTBA MPOrPAaMMHUPOBAHUS B 337a4aX MEXAaHUKH TPAaHCHOPTHBIX
CPEICTB»: MPOILIN IPOMEKYTOUHBIN KOHTPOJIb, BBIIIOJIHUIIM JJaOOpaTOpHbIE PadOTHI.

Hkaaa
OLlCHUBAHHUSA

Onucanue

BreinmonHeHsl Bce BHUABI Y4€OHOM pabOThI, MPETyCMOTPEHHBIC
y4eOHbIM TIaHOM. CTYyIEHT JIEMOHCTPUPYET COOTBETCTBHE
3HAaHUW, yMEHUW, HaBBIKOB TMPUBEJICHHBIM B  TabJMIlaX
noKaszareyield,  ONepupyer  MNPUOOPETEHHBIMU  3HAHUSIMH,
3auTeHo YMEHHUSIMU, HaBbIKAMHU, IPUMEHSIET UX B CUTYaIIUSAX MOBBIIIEHHOM
CIOXHOCTH. [Ipu 3TOM MOTYT OBITH IOMYIIIEHB HE3HAYUTEIHHBIC
OMMOKA, HETOYHOCTH, 3aTPyIHECHUS TPU aAHATUTHYECKUX
omepamusax, IEPEeHOCe 3HAHMW W yMEHUM Ha  HOBBIC,
HECTAH/IAPTHBIC CUTYaALIUH.

CTyneHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUM,
YMEHUM, HaABBIKOB TPUBEACHHBIM B TaOJMIAX TOKa3aTeseH,
JIOTYCKAIOTCSA 3HAYUTEIbHBIE OIIMOKH, MPOSIBISIETCS OTCYTCTBUE
3HAHWM, YMEHUW, HABBIKOB IO pAAYy IIOKa3aTeiaed, CTYACHT
VCOBITHIBACT 3HAYUTEIIbHBIE 3aTPYAHEHUS MPU ONEPUPOBAHUU
3HAHUSIMUA U YMEHUSIMU TIPU UX MIEPEHOCE HA HOBBIE CUTYAIIUU.

He 3aureno

@oHbI OIEHOYHBIX CPEICTB NPeACTABJIEHbI B NPUJIOKEHMH 2 K padoyeid
nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHHne JUCHUIIIMHBI.

a) OCHOBHAas JiuTeparypa:
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1. Ky3nenoB, A.C. Teopus BeruucnurenbHbix mporeccoB / A.C. Kysuenos, P.IO.
IMape, A.H. KuasekoB; MHWUHUCTEPCTBO HAYKM UMW BBICHIET'O
OBPA3OBAHMS POCCUMCKON ®EJIEPALIMN, Cubupcknii  ®enepanbHblii
yauBepcuteT. — Kpacnosipck: Cubupckuii dhenepanbhpiii yausepeurer, 2015. — 184 c.
URL.: http://biblioclub.ru/index.php?page=book&id=435696.

2. bepesun, b.W. Hauanbnsiit kypc C u C++/ b.U. bepe3un, C.b. bepe3un. — Mockasa :
Huanor-MHU®U, 2012. — 280 c.

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

0) 1oMOJIHMTEJIbHAS JIUTEepaTypa:

1. I'py3una, 3.3. IlporpammupoBanue. C++ / 3.9. I'pysuna, K.C. HBanos, JI.B.
boumapea ; MunnHCcTepcTBO oOpa3zoBanus u Hayku P®, KemepoBckuii
rOCYJapCTBEHHBIM yHHBEpCcUTEeT, Kadeapa BBUUCIUTEIHPHOM MaTEMaTUKH. —
Kemepono : KemepoBckuii rocynapcTBeHHbINM yHUBEpCHTeT, 2015. — Y. 2. — 120 c.
URL.: http://biblioclub.ru/index.php?page=book&id=481536

2. KopuyranoBa, M.P. O0beKTHO-OpHUEHTHPOBAHHOE MporpamMmMmupoBanue Ha CH++ /
M.P. Kopuyranosa, K.C. UBanos, JI.B. bonnapeBa; MunucrepcTtBo oOpa3oBaHus U
Hayku P®, KemepoBckuii rocynapcTBeHHbIN yHUBEpCcUTET, Kadenpa BRIUMCIUTEILHOM
maremaTuku. — KemepoBo: KemepoBckuil rocynapcrBeHHbl yHuBepcuter, 2015. —
196 c.

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

B) IPOrpaMMHOe o0ecnevyeHue 1 MHTePHET-Pecypcehl:
[IporpammHoe obecnieyeHue:
- YHUBEpCaJIbHas CUCTEMA NMPOTPAMMUPOBaHUs Ha s3bIKE C++;
- opucHOE IporpaMMHOE OOecCIIeUeHue.
HHTepHeT-pecypChl HE IPELYCMOTPEHBI.

) JJIEKTPOHHO-00pa3oBaTe/ibHbIe PeCypPChl
D0P naxogutcs B pa3paboTKe.

8. MarepuajibHO-TeXHHYECKOE O0ecneYeHue JUCIMILIMHBI.

° KomrmbproTepHsiil  Kiacc, OCHAIIEHHBIA KOMIIBIOTEPAMH C YCTAHOBJIEHHBIM
HEO0OXOIUMBIM MTPOTPAMMHBIM 00ECTICYCHHUEM;
° [IpoekTophl, »dKpaHbl Ui JEMOHCTpAallMM OOyYaloMX MaTepHajoB,

MpEe3eHTalUl, y4eOHbIX (PHIIBMOB.

9. Meroauyeckue peKOMEHIALUH VISl CAMOCTOATEILHON padoThI
CTYJACHTOB

9.1 MeToanueckue yKa3aHusl 10 BbINOJHEHUIO U 0OPMJICHHIO PACYETHBIX padoT 1mo
aucuuninHe «CoBpeMeHHbIE CpPeICTBA NPOrPAMMHMPOBAHUA B 321a4aX MEXaHUKHU

TPAHCIOPTHBIX CPEACTB)»
12
9.1.1 TpeboBanus K 0pOPMJIEHHIO PACUETHOM PadOThI
1. Pacuernas pabora nomkHa ObITH OpopMmiIeHa B BHJAE Ha JucTax ¢popmata A4 co cClenylolUMU
MOJISIMU:


http://biblioclub.ru/index.php?page=book&id=435696
http://biblioclub.ru/index.php?page=book&id=481536

e Jleroe - 25 MM.
e Bepxnee - 15 wmm.
e [lpaBoe - 15 mm.
e Hmwxknee - 15wmm.

PacuetHast paboTa 10JKHA UMETh TUTYNbHBIM JsucT. Ilpumep odopmiieHHs THUTYJIBHOIO JIMCTa

MOKa3aH B TPHIIOKEHUH.

PacueTHast paboTa g0oJKHA COlEpKaTh CIENYIOLUE PA3/ebl:

o CopepxaHue.

e Bgenenue.

e OcCHOBHasl 4acTb.

e 3aKiIIOYECHHE.

e CnuCOK HCHOJb30BAaHHOW JIUTEpPATYpHI.

e [Ilpunoxenus (He SBIAIOTCS 00s3aTelNbHON YacThIO OTYETA).

CrpaHunpl oT4yeTra JOJDKHBI ObITh INpOHyMepoBaHbl. Hymepanuss HauumHaeTcss €O BTOPOM

cTpanunbl. Ha TUTYIbHOM JIMCTE HOMEpP CTpaHMIIE HE IPOCTABIISIETCS.

B ocHOBHO# yacTH HaxoJsATCS BCe NPOHYMEpPOBaHHbIC IJIaBbl, maparpadsl u noanaparpagsl.
Hymepanus maparpadoB u noamaparpadoB mpou3BOAATCS CICAYIONIMM 00pa3oM:

e llepBas nu¢ppa ob603HaAUaET HOMEp IJIABBHL

e Bropas nudpa - nopsakoBelii HOMep maparpada.

e Tperbs mudpa - MOPSAKOBBIA HOMEp moanaparpada.
Hanpumep, naparpad 2 u noamnaparpa¢d 5 maparpada 2 rnasbl 3:

e [II Onucanue pacyeTHOH CXeMBbI

e 3.2 I'paHu4YHBIE YCJOBUSA

e 3.2.5 I'pannuHbIEe YCJIOBHS 110 NepeMeleHuIM

HywMmepanusi puCyHKOB MPOU3BOAUTCS CIEIYIOIUM 00pa3oM:
e [IlepBas nudpa obo3HAUaeT HOMEpP IJIABHI.
e Bropas uudpa - nopsaKoBBII HOMEpP pPUCYHKa B IJIaBe.

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

e Puc. 3.11. JImamoroBoe OKHO BBOJa HMCXOJHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHHUs TJaBbl, Maparpada, mogmaparpada u pucyHka He craButcsa. HazpaHue

IJIaBbl MUILETCS 3arIaBHBIMU NOTYXUpHBIMU OykBamu. Ha3zBanus naparpados u noxnaparpagos
MUIIYTCS CTPOYHBIMU MOYKUPHBIMHE OyKBaMH, 3a HCKJIIOUYEHHUEM TepBON OYKBBI, 3arJIaBHOM.

[Tonnmaparpadsl MOTYT OBITh BBIJIEJIEHBl KYPCHBOM.

Hymepanusi ucnonb30BaHHONM JUTEpaTypbl MPOU3BOAUTCS MO0 B alpaBUTHOM MOpsAKe, MO0 MO
Mepe CCBUIOK Ha Hee B TEKCTE KYPCOBOU PaOOTHI.

[Tpumepsl opopMIIeHUS JTUTEPATYPHI.

Kuaurn:
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7. bunepman B.JI. — Teopust Mexanndeckux konebanuii. — M.: Beicu. mkona, 1980. — 408 c.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnaiabi:

e bopucos 10.C., bnarosemenckuii FO.H., Imurpuuenxo C.C., [lankpaTtoB H.M. Ananus
MIPUMEHUMOCTH YPaBHEHHI U UCCIIeJOBaHUE (DOPMBI KPHUBOM yCTaIoCTH // 3aBoCcKast
naboparopust. [{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.

9.1.2 TpebGoBaHus K COMEPKAHMIO PA3AEJ0B PACUETHON PadOThI

1. B comep:xkaHuum NOKHBI OBITh TPEACTABICHBl Ha3BaHUsA BceX TIJaB, mnaparpagoB u
nojnaparpagoB C ykazaHHEM HOMEPOB HAYaJbHBIX CTPAHHII.

2. Bo BBeneHHM OOOCHOBBIBACTCA AaKTYaJIbHOCTh W CTABUTCS 1E€Tb pPadoTHI, MEPEUUCIAIOTCA
peliaeMble 3aayd M JIae€TCS KpaTKOE CoJepkaHue Bcex TnaB. J[ns KypcoBOro MpoekTa,
CoJIeprKalllero KOHKPETHBIE 3a/1auk, JAeTCsl [TOCTaHOBKa 3a/1a4.

Teopetnueckas paboTa MOXKET HOCUTh OMHCATEIbHBIA WM METOJUYECKHI XapakTtep.

3. B ocHOBHO# 4acTH M0ApPOOHO OMUCKHIBAETCS MOCIEAOBATEIHHOCTh PEIICHHS 3a/1a4H.
IlpumepHpiit IIaH OCHOBHOM 4acTH

[TocranoBka 3amaun. CBeieHHs 00 00BEKTE UCCIETOBaHMS U 00JaCTH MAITUHOCTPOCHUS.
TCOpeTI/I‘-ICCKI/Ie OCHOBBI pCHICHUA 3a/1a4, UCITIOJIb3YEMBIC aJIT'OPUTMBI.

Omnucanue NporpaMMHOro ooecredyeHus

HcxonHble JaHHBIE, OMUCAHUE PACUETHON CXEMBI.

Xapakrepuctuku Moaenu MKD. KonnyectBo 31eMeHTOB, y3710B, CTeNeHeill cBOOOIbI.
Onucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

HNudopmanns o0 yCIoBUSIX 3aKpeIICHHs U Harpy>KEeHUsl.

[TocnenoBarenbHOCTh  (POPMUPOBAHUS  MOJENU cpeacTBaMu  mporpamMmel  MKD,
0COOEHHOCTH MOATOTOBKU MOJEIIH.

WNudopmanus o mporecce peteHus 3a1a4n.

CBeneHus O KOMIIbIOTEpEe, XapakTepucTukax mnporpammbl MKD (Ha3Banme, Bepcus,
BO3MOXXHOCTH ), HEOOXOJMMBIX BBIUMCIUTENIBHBIX PECYPCaX, BPEMEHU PEIICHUSI.

AHanu3 pe3ynbTaToB pacyeToB.

4. B 3akJl04eHHH JAaCTCd KpaTKasd OLCHKAa WU OCHOBHBIC BBIBOJIbI BBIIIOJIHEHHOM paGOTLL

5. B npuwioxkeHue BbIHOCUTCA MH(MOPMAIMOHHBIA MaTepual, He TpeOylomuil AeTanbHOTo
paccMOTpeHHsI B OCHOBHOM 4YacTH (Hampumep, Tabiuiibl, rpaduKu, pUCyHKH, JUCTUHTH MPOTpamMM U

T.I1.)

9.1.3 TpeGoBaHus K BHINOJIHEHHIO PACYETHON PadoThI
1. Pacuernas pa6ota JomKHa ObITE 0(OpPMIIEHA COTJIACHO TPEOOBAHUSM yKA3aHHBIM BBIIIE.
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2. CopepxaHue pacueTHOU pabOTHI JOKHO COOTBETCTBOBATh TEPEUYHCICHHBIM BEIIIEC TPEOOBAHUSIM.
3. PacuerHas pabota A0KHA OBITH CllaHa 32 JIBE HEAETU JI0 OKOHYAHHUS CEeMecTpa.
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[Iporpamma cocTaBieHa B COOTBETCTBUU C DeaepalibHbIM T'OCY/1apCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHIAPTOM BBICHIETO OOpa30BaHUs IO HAMPABICHUIO MOATOTOBKU
23.05.01 «HazeMHbIe TPAHCHIOPTHO-TEXHOJIOTUUECKUE CpeICTBa» (YpoBeHB
CHEeIUaINTeTa), Clieuuanu3anus: «ABTOMOOUIN U TPaKTOpbI», Mpoduib: «CrnopTUBHBIE
TPAHCHIOPTHBIE CPEICTBAY.

IIporpammy cocraBuJI:

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

CorJjiacoBaHo:

3aBenyromuii kadeapon

npodeccop, J.T.H. /Kennep A.B./
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CTpyKTypa U coep:KaHue TUCHHUIINHBI
«CoBpeMeHHbBbIE CPeICTBA MPOrPAMMHMPOBAHUS B 321a4aX MEXaHMKH TPAHCIIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJICHUIO MOATOTOBKH 10 HANpaBJeHuI0 moAroroBku 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE
cpeacTBa» (YPOBeHb CIIEHUAJIUTETA), CHEIUATUZANUSA: KABTOMOOWIN U TPAKTOPBI», NPOPmib: «ClIOpTUBHBIE
TPAHCNIOPTHBIE CPEACTBA»

< Buabi yueOHoli padorsl, ®opm
@ = B BKJII0YASl CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =3 padoTy CTyEeHTOB, CTY/IEeHTOB arrect
w/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pegepar | K/p | D | 3
JleBATHIN ceMecTp
1.1 | Tema 1. Beéeoenue 9 1-2 2 2
JlaboparopHas paboTa «3HaKOMCTBO
1o |© uHTEep(delicoM yHUBEpCAIbHOTO 9 12 ) )
MPOrPaMMHOTO OOecTieueHus: MeTo1a
KOHEYHBIX DJICMCHTOB »
Tema 2. bazoevie nonamus,
mepMmMunyl u onpeoeenus,
1.3 | ocnosnwle cunmakcuueckue 9 3-4 2 2
KOHCMPYKYUU, CMPYKmMypol OAHHBIX
A3vlKa npozpammuposanun C++.
1.4 | Jlabopamopnas paboma «mema 2» 9 3-4 2 2
15 Tema 3. 0630p uncmpymenmoes 9 5.6 5 5
cpeosl NPOZPAMMUPOBAHUAL.
1.6 | Jlabopamopnas paboma «rema 3» 9 5-6 2 2
1.7 Tema 4. Co3ovalme KOHCONbHBIX 9 7.8 ) >
npunodcenuil.
1.8 | Jlabopamopuas paboma «mema 4». 9 7-8 2 2
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1.9

Tema 5. Coz0anue npunoxcenuit na
OCHOge 010Ka duanoza

9-10

1.10

Jlabopamopuas paboma «mema 5».

9-10

1.11

Tema 6. Coz0anue npunosxcenuii ¢
zpaguueckum unmepgheiicom

11-14

1.12

JlaboparopHast pabota «rema 6.

o O (O ©

11-14

L= R S\ I\

1.13

Tema 7. [Ipumenenue 6udbauomexu
OpenGL npu cozoanuu
zpaguueckux npuI0IHceHul

15-16

1.14

Jlabopamopnas paboma «mema 7».

15-16

1.15

Tema 8. Opzanuzayun
napanienvHozo 6biNOJIHEHUA
anzopummos

17-18

1.16

Jlabopamopuas paboma «mema 8».

17-18

(DOpM(l ammecmauuu

Bcero yacoB no aucuuIuimHe
B ISITOM CEMECTpPE

18

18

36

Bcero 4acoB mo 1ucIUIJINHE BO
BCEX CeMeCcTpax

18

18

36
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Tpunoacenue 2
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHMS POCCUMCKOM ®EJIEPALINHN

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

HanpagJjieHue nNoAroToBKM:
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(YpoBeHb cnenmajuTeTa)
Cnenuaan3anusi Ne 1 «K<ABTOMOOWIN M TPAKTOPHD)
IIpo¢puib: CiopTUBHBIE TPAHCIIOPTHBIE CPEACTBA
Dopma obyuenus: ouHas

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCIHHUTIJIMHE
«CoBpeMeHHBbIE CpeICTBA IPOrPAMMMPOBAaHMS B 3a1a4aX MeXaHUKHU
TPAHCIOPTHBIX CPEACTB)

Cocras: 1. I[TaciopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocTaBUTEND:

Pycanos O.A.

Mockea, 2023200
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[TIOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[UH

Tabnuua 1

«CoBpeMeHHbIE CpPe/ICTBA MPOrPAMMMPOBAHMS B 32]a4aX MEXaHUKH TPAHCIIOPTHBIX CPEACTB)

dI'OC BO 3

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

KOMIIETEHLIMN IlepeyeHb KOMIIOHEHTOB Texnosoruas |[@opma CreneHu ypoBHeil 0CBOCHHSA
NH- DOOPMYJIINPOB- (opMupoBaH OLEHOYHO |KOMIIETEHLUIA
JEKC KA s ro

KOMIIETEHI[UIl [cCpeacTBa

20




OIIK-2

Criocoben pemaThb
npodeccruoHaIbHbIC
Bagadn c
MCTIOJTb30BaHHEM
METOHO0B, CIIOCO00B H
Cpe/ICTB  TONy4YCHUs,
XpaHEHUS "
nepepaboTKu
MH()OpMAITHH;
MCIIOJIb30BaTh

WHQOPMAaIMOHHBIE U
(POBBIE TEXHOJIOTHU
B  mpodeccnoHaIbHON
ImesITeTIbHOCTH.

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
TEXHOJOTMYECKOTr0 000pYI0BaAHHMSI.

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,

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
UACHOCIU - PaM, Ky30808, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKIAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocrpon3BoCTBO OJIY4EHHBIX

3HAHUU B XOJI€ TEKYILErO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCNOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHOCMU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacuemuvix mooenei

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

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

MPAKTUYECKOE NPUMEHEHUE IOJYUYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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Hepeueub OUEHOYHbIX cpe@cms no 0ucuunﬂune
«Coepemetmble cpe@cmea npozpammupoearnus 6 3a0auax MexaHuKu MpPAHCROPMHBIX

Ipunoocenue 3
K paboueii npospamme

cpeocme»
HaunmenoBanue [IpeacraBnenue
No OLICHOUHOTO KpaTkas xapakTepucTHKa OlEeHOYHOTO OLIEHOYHOTO CPEJICTBA B
OC cpencTBa CpeacTBa dOC
CpeAcTBO KOHTpOJIS, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecelma  MEJaroruveckoro
Vcerueiii onpoc  [paboTHHKa ¢ 0oOydaroMMCS Ha  TEMBI, Bonpocsr o
1 cobeceloBaHne, [CBS3aHHBIC C HM3y4aeMOW NUCIUIUIMHOW, W TeMam/paszaenam
(YO) pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3SHAHUI JTUCHUTUTUHBI
00y4aroIerocs o ONpPEEICHHOMY pa3Jeiy,
Teme, npolsemMe U T.1.
CpeAcTBO  IMPOBEIEHUS  IPOMEKYTOUHOM
aTTecTallud 10 pe3yJbTaTaM BBIIOJHEHUS
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 CPeICTBA MPOrPAMMHUPOBAaHMSA B 3a1a4ax
MEXaHMKHM TPAHCIOPTHBIX CPeICTB

Hanpagnenue -23.05.01. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA
(ypoBensb cnenumanutera) Cnenuanuzanus Ne 1 « ABTOMOOMIIN U TPAKTOPBD»,
npoduns: "CnopTUBHBIE TPAHCIIOPTHBIE cpeacTBa

BonpochI 1J151 KOHTPOJIsS 3HAHUH (YCTHOTO OMPOCa) U MPOBEAEHHUSI IK3aMeHa

1. AkTyanbHbl€ 3aJ]Ja4d MEXAHUKU TPAHCIOPTHBIX CPEACTB, BOZHUKAKOLIUX
IIPU CO3JJaHUH HOBBIX KOHCTPYKIIMI MAIlVH.

2. BO3MOXHOCTH COBPEMEHHBIX CpPEICTB pa3pabOTKU IPUKIATHBIX
[IporpamM JJis PEIeHMs 33]]a4 MEXaHUKH KOHCTPYKIIMI TPAHCIIOPTHBIX CPEJCTB

3. BO3MOXHOCTH COBPEMEHHBIX CpEICTB pa3pabOTKU MPHUKIATHBIX
mporpaMm JJid penieHusl 3ajJad  aHajlu3a HanpsHKeHHO-Ae(hOpMUPOBAHHOTO
COCTOSIHUS JIETaJIeil U y3JI0B aBTOMOOMIIEN U TPAKTOPOB

4. BO3MOXHOCTH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPHUKIATHBIX
porpamMm JUisl pelleHHs 3aJad aHajdu3a TEPMUYECKOIO0 COCTOSHUM JeTaiell u
y3JI0B aBTOMOOUJIEN U TPAKTOPOB.

5. TengeHMH pa3BUTHS MPOrPAMMHOIO OOECTIEUEHUS Ul PELICHUs 33134
MEXaHUKH TPAHCIOPTHBIX CPECTB.

6. D dexTuBHBIE U TPON3BOAUTEIbHBIE YUCIECHHBIX AITOPUTMOB

7. AndaBuTHO-IIU(PPOBBIE CUMBOJIBI S13bIKa TporpaMMupoBanus C++

8. KitroueBble cnoBa si3bika rnporpammupoBanus C++

9. Unentuduxatops! sa3bpika nporpammupoBanus C++

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

11. IIpocThie TUIIBI JAaHHBIX

12. Yka3arenu, MacCUBBI, CTPYKTYpBI.

13. Onncanue qaHHBIX B IPOrpaMMe.

14. Jlornueckue BbIpaKEHUs.

15. Jlornueckue onepanuu.

16. ApudpmeTnyeckue BoIpaxkeHHs. ApudMeTHUECKUE Olepaluu.

17. TlpuopuTeT BBHIIIOIHEHUS OINEpPalUid MpH BBIUYUCICHUM 3HAYCHUS
BBIPAKECHHS.

18. IIpeoOpa3oBaHKe THIOB JaHHBIX.

19. ba3zoBble onepaTopsl sA3bIKa porpaMmupoBanus C++.

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

21. Ileperpy3ka onepaTopos.

22. Ucnonb3oBaHue GyHKIUM.

23. ®opmabHbIE TApaMETPHI.

24. OOMeH JaHHBIMH 110 3HAYEHHUIO U 10 CCBHLIKE.

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

27. Ctpyktypa kiacca. [Tonsitust oObekTa kinacca.

28. IlyonuyHbie U 3alUIIEHHBIC SJIEMEHTHI KJ1acca.

29. ba3zoBble U MPOU3BOIHBIE KJIACCHI.

30. Hacnenosanue. [leperpysxaembie pyHKIIHH.

31. Uurepdeiic cpeast nporpammupoBanus MS Visual Studio.

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

33. CriocoObI co3/1aHMs U HACTPOMKHU MPOEKTA.

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

35. HcnonwszoBanue «Mactepa KiIaccoB» i CO3JaHUS TEPEMEHHBIX,
GbyHKUMIA, Ki1accoB. B0O3MOXHOCTH BBIMOIHEHUS OTJIAKU TPOCKTA.

36. CTpyKTypa KOHCOJIbHOW MPOTPAMMBI.

37. AupexTuBbl mpemnpoueccopa.

38. ['mobanpHOE U JOoKaIbHOE Mpe/cTaBieHue JaHHbIX. O0IacTh BUIUMOCTH
MEPEMEHHBIX.

39. CTtatn4eckoe U IMHAMUYECKOE PAa3MENICHNUE TaHHBIX.

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

41. Ucnonbs3oBaHne UHTEP(PEHCHBIX 3JIEMEHTOB YIPaBJICHUS TUIA: KHOIIKA,
OKHO PEIaKTUPOBAHMS, IEPEKIIOUATEIIb, CIIMCKU, OETYHOK U JIp.

42. Co3ganue 00pabOTYMKOB COOBITMM 3aJeHCTBOBAaHUSA DJIEMEHTOB
yIpaBIICHHUS.

43. 0O0630p cpenctB Oubmmoreku MFC (MS VC++) mnsa co3gaHus
MPWIOKEHUH Tpadrueckum nHTEpPeiicom.

44. Hactpoiika Buga rpaduueckoro npuiokKeHus.

45. CtpyKTypa IpUI0KEHHUS «JTIOKYMEHT-TIPECTABICHUE.

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

47. Co3naHue >IEMEHTOB YIIPABJICHUA: OCHOBHOE MEHIO M €r0 3JIEMEHTBHI,
KOHTEKCTHOE MEHIO, TTaHEJIb UHCTPYMEHTOB.

48. Vcnonp3oBaHuE TOPSAYUX KIIABUII (AKCEJIEpaTOpOB) ISl YHPABICHUS
nporpammoil. 3aganue nojacka3ok. Pabora co cTaTyCHOM CTPOKOM.

49. Co3nanue JTOYEPHUX OKOH " OJIOKOB ajora
(MOTaNTBHBIN/HEMOJANBHBIN OJIOKH IHaiora, OJIOK Uajiora co BKIaIKaMu).

50. OOmue 6JI0KK AMANoTa: OTKPBITH (DAl NIl YTeHUS, OTKPHITh hali s
3amucH, BBIOOP 1[BETA, BEIOOD MIpUTa TEKCTA, MeYaTh JOKyMEHTA | JIp.

51. 3anyck npunoxxeHui u3 nporpammel. Co31aHle TOTOKOB.

52. O030p cpeacTB MapaICIBHOTO TPOrPAMMHUPOBAHMS HA OCHOBE CPEJICTB
MPI OpenMP.

53. TunoBbie cXeMbl U MOJICTIN OpraHU3aIluy MapaJlJIeIbHbIX BHIYUCICHUN B
MHOTOITPOLIECCOPHOI/MHOTOITOTOKOBOW CHUCTEME.
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[Tpumep 3aueTHOTO OUINIETA

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUUN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOHHTEXHEHECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE
MaTEepUajIoBy
Jucuunnuna — CoBpeMeHHbIE CPECTBa MIPOrPaMMHUPOBAHUS B 3a7a4aX MEXaHUKU
TPaHCIIOPTHBIX CPENICTB
Hampasnenue -23.05.01. HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHUE CpeIcTBA (YPOBEHb
cnenuanurera) Cnermanmzamus Ne 1 « ABTOMOOMIN M TPaKTOPEI», Mpoduib: « CiopTUBHBIE
TPAHCIIOPTHBIE CPEACTBA»
Kypc 5, cemectp 9

3AYETHBIA BUJIET Ne 23
1. Cratnyeckoe U AMHAMUYECKOE pa3MElICHUE TaHHBIX.
2. Oneparopbl IpUCBaUBaHUS, [TUKJIA, YCIIOBHBIE, IEPEX0/1a, COCTABHBIE.

3. 3amaya.
YTBepKIEeHO Ha 3aceJaHuu Kadeapsl «_ » 2023 r., [Iporokosn Ne

3aB. xadenpoii /A.A. CxBop110B/
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