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1 eau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enbro n3yueHus: qucuMIUIMHBL « COBpEMEHHbBIE CPECTBA IPOIPAaMMUPOBAHUS B
3aJjauax MEXaHUKU TPAHCTIOPTHBIX CPE/ICTBY» SBIISETCS:

—  ¢opmupoBaHue 3HaHUM 00  OOBEKTHO-OPUEHTHPOBAHHBIX  A3BIKAX
IpOTrpaMMHUPOBAHUs, COBPEMEHHBIX CpelaxX pa3pabOoTKH BBIUUCIUTEIBHBIX MPOrpamMm
IJI1  BBINIOJTHEHUS BBICOKOIIPOM3BOAMTENBHBIX pAcueToOB, BHU3YaJbHBIX METOAAX
NpOTrpaMMHUPOBAHUS MPHIOKEHUN ¢ TrpaduueckuM HHTEpQeiicoM IMoJa COBPEMEHHBIC
OINIEPALIMOHHBIE CHCTEMBI, clocobax pa3pabOTKU MPHUKIATHOTO IMPOTrPAMMHOIO
oOecrieyeHUs IS MOJEIMPOBAHUS ¥ HWHXKEHEPHOTO HCCIECIOBAHUS MEXaHHKHU
TPAHCIIOPTHBIX CPEJICTB, aHAIN3a HAMPSKEHHO-AEPOPMUPOBAHHOTO COCTOSHUS JIeTanen
U y3JI0B aBTOMOOMIIEH U TPAKTOPOB;

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTepUCTHKON crienuaiucta nmo HampasieHuto 23.05.01 «HazemHbie TpaHCTIOPTHO-
TEXHOJOTMYECKHE CPeACTBa» (YPOBEHb CIIELUAINTETA), ClIeHuann3aus: «ABTOMOOUIN
U TPaKTOpb», Npopuib: «/IuHaMUKa M MPOYHOCTH TPAHCHOPTHO-TEXHOJIOTMYECKHUX
CUCTEM.

1.2 3agaun AMCHUIIITHHDI

3amavyaMu TucuUIIMHbl « COBpEMEHHBIE CPECTBA MPOTPAMMUPOBAHUS B 3aa4ax
MEXaHUKH TPAHCIIOPTHBIX CPEACTBY SIBISIIOTCSA:

- O3HAKOMJICHME  CTYAEHTOB C  BO3MOXHOCTSMH, CHHTAKCUYECKUMU
KOHCTPYKLUHUSIMH, CTPYKTypaMH JaHHbIX, HabopaMd METOJOB U OuOIMOTEeKamu
npoueayp OOBbEKTHO-OPHUEHTUPOBAHHOIO SI3bIKa MPOTPAMMHMPOBAHUS IMpH pa3paboTke
IPUKIAAHBIX MPOrpaMM HCCIEAOBaHUS JWHAMMKMA W NPOYHOCTH Y3JOB M arperatroB
MOOWMJIBHBIX MAIIIHH.

- 3HAaKOMCTBO CTYJIEHTOB C OJHOW U3 COBPEMEHHBIX CpeA pa3paboTKu
BBIYMCIIUTEIIBHBIX IPOTPAMM.

— u3ydyeHue S(PPEKTUBHBIX BU3YAIbHBIX METOJIOB Pa3pabOTKU MPUIOKEHUN U
peanu3aluy  BBICOKONPOU3BOAUTENbHBIX UYMCIEHHBIX aJIrOPUTMOB JUISl  aHajau3a
JUHAMUKH U IPOYHOCTU KOHCTPYKIIMI MAaIlIKH.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMm

Hucunminaa «CoBpeMEHHBIE CPEACTBA MPOTPAMMUPOBAHUS B 3aja4aX MEXAHUKH
TPAHCIIOPTHBIX CPEJCTB» OTHOCUTCS K 0a30BOM yacTu Oyioka 1 mucuuriuH (MOIyIei)
npoeCCHOHAILHOTO IHMKJIa OCHOBHBIX o0OpasoBarenbHbix mnporpamm (OOII) 1o
HampaBiaeHuto mnoarotoBku 23.05.01 «HazemHBIe TpPaHCIOPTHO-TEXHOJOTHUYCCKUC
cpenctBay (YpOBEHb CIELHAINTETA), CHElUaNU3alusi: «ABTOMOOUIU U TPAKTOPBI»,
npoduis: «KomneloTepHOE MOJICTUPOBAHNE TPAHCIIOPTHBIX CPEJICTBY.

[IpenmecTByommumMyu  KypcaMu, Ha  KOTOPBIX  OasupyeTcss  AUCHUILIMHA
«CoBpeMeHHBIE Cpe/ICTBa TMPOTPAMMHUPOBAHUS B 3ajlayax MEXaHUKH TPAHCIOPTHBIX
CPEIICTB) SIBIISIOTCS:

- MaTeMaTuKa (JIMHelHas anredpa, MaTeMaTHUECKUI aHAIIH3).



3 Komnerenunu oOyuyawuerocsi, ¢gopMupyembie B pe3yJbTarTe OCBOCHHS
TUCIHUANIMHBI

B pesyibrare ocBoeHMs AMCLUIUIMHBI CTYAEHT AOJDKEH 00J1afaTh ClEAYIOUIMMU
npodeccuonansupiMu (I1K), obmenpodeccuonansubivu (OIIK) u npodeccrnonambHO-

cnenuanusupoBanHbiMu kKomneteHnusamu (OITK-1, TTK-6, TICK-1.5):

B pe3yabTare ocBOeHUs
o0pa3oBaTeIbHOM
Kon BpOrpAMMEI IlepeyeHb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIeTEeHIIUH . o0y4yeHus 1O JUCHHUILIMHE
o0yyarommiicst 10JI7KeH
00J1a1aThH
OIIK-5 Crnoco0eH npuMeHsITh 3HATh:
MHCTPYMEHTapHUU ® CHHTAKCUYECKHE KOHCTPYKLMH,
dbopmanuzanuu CTPYKTYpHI JaHHBIX, HA0OPBI METOJIOB
WH)KCHEPHBIX, HAYYHO- ¥ cOoCcTaB OMOIMOTEK MPOLIETYP
TEXHUYECKHX 3a/1ad, 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA
HCIIOJIB30BATh MIPUKIIAHOE IPOrpaMMHUPOBAHUS.
MIpOrpaMMHOE yMeTh:
obecIeYeHue P pacyeTe, e pa3pabarhiBaTh BBIYHCIIUTEIbHEIE
MOACIMPOBAHWHN 1 IIporpamMmsbl Ans HUCCICA0BaHUS
POCKTUPOBAHUHA KOHCTPYKIMU TPAHCIIOPTHBIX CPEICTB
TEXHUYECKUX O0BEKTOB U C YYETOM OCHOBHBIX TpeOOBaHMI
TEXHOJIOTMYECKUX nH(}OpMaIMOHHOM 0€3011aCHOCTH,
nponeccos ® HCIIOJIb30BaTh nH(pOpMaAIIMOHHBIE
TEXHOJIOTMH B 337]a4aX MEXaHHUKH IIPU
IIPOCKTUPOBAHUM U HCCICAOBAHUAX
CUCTEM TPAHCIIOPTHBIX CPEACTB,;
BJIA/IETh:
® UHCTpYMEHTaMH pa3paboTKu
MIPUKJIAIHBIX TPOTpaMM OJHOU U3
COBPEMEHHBIX BBIYMCIUTEIBHBIX
cpel MporpaMMHUpPOBaHUS.
OIIK-7 CnocobeH moHUMaTh 3HATh:
TPUHIHUIIBI pabOTHI ® OCHOBHBIC NPUHIIMIIBI
COBPEMEHHBIX QITOPUTMU3ALINY AJI Pa3pabOTKHU U
MH(OPMAIIMOHHBIX HCIIOJIb30BAaHUS PUKIIATHBIX
TEXHOJIOTUH U porpamMm pacuera HanpsiKEHHO
HCIIOIBb30BATh UX JIA 1e(OPMUPOBAHHOTO COCTOSIHUS
penieHus 3aaaqy KOHCTPYKUHMW TPaHCIOPTHO-
npodeccuoHaTbHON TEXHOJIOTHYECKUX CPEACTB U UX
NEeATETbHOCTH TEXHOJIOTUYECKOT0 000py10BaHMUS.
yMeTh:
® JCIIOJI30BaTh COBPEMEHHOE
porpaMMHoOe oOecrieueHue s
pa3paboTKy MPUKIATHBIX IPOTpaMM
Pac4YeTHOr0 aHaJIN3a HAIPSKEHHO
ne(hOpMUPOBAHHOTO COCTOSTHUS




JIeTalield U Y3JI0B TPAHCHOPTHO-
TEXHOJOTMYECKHUX CPEICTB U UX
TEXHOJOTHYECKOro 000py10BaHus.
BJIAJETh:

® HaBBIKAMU IIPUMEHEHHUS CUCTEMBbI
IPOrpaMMUPOBAHUS I pa3pabOTKu
MPUKJIAJHBIX IPOrpaMM AJIsl pacyeTa
HaNPsHKEHHO J1e(hOpMUPOBAHHOTO
COCTOSIHMS IeTAJICH U y3JI0B
TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB U UX TEXHOJIOTMYECKOTO
000pyI0BaHUS .

4 CTpyKTypa U co/iep:KaHue QU CUUIIINHBI

OO6mast TpyA0EMKOCTh JUCIUIUIMHBI COCTaBJsIeT 4 3a4eTHBIX eAUHUIIBI, T.e. 144
aKaJIeMHUYECKHX Yaca (M3 HUX /2 yaca — caMOCTOsITeIbHAs padoTa CTYICHTOB).

JlucuumuinHa 9YuTaeTcs Ha MEpPBOM Kypce BO BTOpoM cemectpe. IIpoBomsarcs
nekuuu — 18 wacos, mabGopaTtopHbie paboTel — 54 yaca, (opMa KOHTPOJS —IK3aMEH
(BTOpOIi cemecTp).

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

Crpyktypa w©  coxepxkaHue  JUCHUIUIMHBI  «COBpEMEHHBIE  CpPEACTBA
IIPOTPaMMHUPOBAHUS B 337]a4aX MEXAHUKH TPAHCIIOPTHBIX CPEJICTB» MO CPOKAM U BHJIaM
paboThsl oTpakens! B [Ipunoxenun 1.

Conep:xanue pa3aeioB IMCHUIIAHBI.
Tema 1. BBeaenue.

O030p aKTyalbHBIX 337]a4 MEXaHUKHU TPAHCTIOPTHBIX CPEACTB, BOZHUKAIONTUX TPU
CO3/IAaHUH HOBBIX KOHCTPYKIIMI MAIIVH.



O0630p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKU MPUKIATHBIX
oporpaMM Uil PEIICHUS 3a1ad MEXaHWKUM KOHCTPYKLUHMU TPAHCIOPTHBIX CPEICTB,
aHaJlM3a HaMpsHKEHHO-AE(POPMUPOBAHHOTO, TEPMUUYECKOTO COCTOSIHUM AeTaneil u y3J0B
aBTOMOOMJIE M TPAKTOpPOB. TEHAEHUMHU pa3BUTUS MPOrPAMMHOrO OOECHEUEHMS IS
peleHns 3a1a4 MEXaHUKHU TPAHCIIOPTHBIX CPEACTB.

O030p BO3MOXXHOCTEH KOMIIBIOTEPOB, HMX APXUTEKTYpbl, KOMIIOHEHTOB H
nepudepuitHoro 060PyA0BaHUS ISl PEIICHUS 3a/1a4 MEXaHUKU TPAHCIIOPTHBIX CPECTB.

O630p 9(PPeKTUBHBIX U  TPOU3ZBOAUTEIHHBIX YHUCICHHBIX  aJITOPUTMOB,
peanu3yeMbIX B IPOrPAMMHBIX KOMIUIEKCAX JJIsl PEUICHUS 3aa4 MEXAHUKH.

JeMoHcTpanusi pe3ysbTaTOB INPUMEHEHHUS MPOTPAMMHBIX MPOAYKTOB IS
BBIITOJTHEHUSI PACUETHBIX HCCIENOBAHUN pPEalbHbIX KOHCTPYKUUU TPAHCIOPTHBIX
CPEICTB. DIIEMEHThl MAaTPUUHOMN anreOpbl 1 TEOMETPUUECKOTO MOICTUPOBAHMUS.

Tema 2. ba3oBble NOHATHS, TEPMHUHbBI M OINpPeAeJeHUS, OCHOBHbIEC
CHHTAKCHYEeCKHEe KOHCTPYKUHMH, CTPYKTYPbI JaHHBIX fI3bIKA MPOrPAMMHPOBAHUS
C++.

AndaBUTHO-1IUPPOBBIE CUMBOJIBI, KIIOYEBBIE CIIOBA, UICHTU(UKATOPHI, 3HAKU
omnepanuy sA3bika nmporpammupoBanus C++. KoMMeHTapuu B TEKCTE IPOTPAMMBL.

[IpocThie TUMBI JAHHBIX, YKa3aTEIU, MACCUBBI, CTPYKTYphl. ONKCaHNe JaHHBIX B
IIPOTPaMME.

Jlornueckue BoipaxeHus. Jlornueckue onepauu. Apu(pMETHIECKUE BbIPAKEHUS.
Apudmernueckue omnepauud. I[IpruopUTeT BBINOJHEHUs ONEpanil TpU BbIYHCIECHUU
3HaueHus BelpakeHus. [IpeoOpa3oBaHre TUIOB JaHHBIX.

basoBeie  omepaTtopel  s3plka  nporpammupoBanus  C++. Onepatopsl
IIPUCBanBaHMsl, LINKJIA, YCIOBHBIE, IEPEX0A, COCTABHBIE.

IIeperpy3ska onepaTopos.

Hcnonb3oBanue Qynkimii. P@opmansHbie mapameTpbl. OOMEH JaHHBIMH TIO
3HAYCHUIO U MO CChUIKE. Bo3BpaiaeMsliil mapamerp.

Crnosxnble Tunbl JaHHbIX. Kiacesl. CTpykTypa kiacca. [loHsTus o0bekTa Kiacca.
[IyOnuyHble W 3allMIIEHHBIE 3JEMEHThl Kjacca. ba3oBble W MPOU3BOAHBIE KIIACCHI.
Hacnenosanue. Ileperpyxaembie pyHKIUU.

Tema 3. O030p HHCTPYMEHTOB CpeAbl IPOrPAMMHPOBAHUS.

Wurepdeiic  cpeast  mporpammupoBanus MS  Visual  Studio. [lanenmn
«Ob6o3peBarens pemeHuit», «llpeacraBmenne kimaccoBy, «Pecypcohy. CrnocoOb
co3JlaHusl U HacTpouiku npoekta. Co3lanne pecypcoB (AUAIOroBhIX MaHeseH, maHeeH
MHCTPYMEHTOB, MEHIO, aKCEJIepaTopoB U Jp.) Ha OCHOBe 1albioHOB. Mcnosnbs3zoBaHue
«Macrtepa kiaccoB» JJIsi CO3JaHUS TIEPEMEHHBIX, (PYHKIUH, KiIaccoB. Bo3moxxkHOCTH
BBIIIOJIHEHHS OTJIA/IKH IPOEKTA.

Tema 4. Co31aHue KOHCOJIbHBIX PHUJIOKEHHUIA.

CtpykTypa KOHCOJIBHOW Tporpammbl. J(upekTuBsl mpenpoiieccopa. ['modansHoe
U JIOKQJIbHOE Ipe/IcTaBiIeHNe TaHHbIX. OOIacTH BUAUMOCTH NepeMeHHbIX. CTaTHueckoe
M JMHAMHYECKOE pa3MelleHue JaaHHbiX. Ornepanuu BBOAA/BbIBOJIA HA KOHCOJb
yrnpasienus, B ¢paiin. Komnwisiiys v oTiaaaka mporpaMmel.

Tema 5. Co31aHue NPUI0KEHNH HA OCHOBE 0JI0KA MAJIOTa



O030p cpeacrs oudmuorekn MFC (MS VC++) ans co3maHus NpHIOKEHUN Ha
ocHOBe 0y10ka nuasora. Mcnonb3oBanue MHTEp(EMCHBIX 3JIEMEHTOB YIIPABIEHUS TUIA!
KHOIKA, OKHO pEeJaKTUPOBaHUs, MEpPEKIovarenb, crucku, OeryHok u ap. Cozmanue
00pabOTUMKOB COOBITHIA 3a/1IEHCTBOBAHUS 3JIEMEHTOB yIPABICHHUS.

Tema 6. Co3nanue npuiokeHuii ¢ rpadpuueckum uHTepeiicom

O0630p cpeacts oudbmmorekn MFC (MS VC++) nmns co3maHust NPHITOXKCHHMA
rpaduueckum untepdeiicom. Hactpoiika Buna rpaduueckoro mpunoxkenus. CTpykTypa
MPUIOKEHUS «TOKYMEHT-IIPEACTABICHHE.

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

Co3aHne D9JIEMEHTOB YIPABICHUA: OCHOBHOE MEHIO W €ro  3JIEMEHTHI,
KOHTEKCTHOE€ MEHIO, MaHEIb WHCTPYMEHTOB. lCHonbp30BaHUE TOpSYMX KIIABUII
(axcenepaTtopoB) /i yrpaBieHus mporpammoii. CriocoObl padOTHI ¢ MBIIIBIO. 3aaHue
nmojicka3ok. Pabora co cTaTyCHOM CTPOKO.

Coznanue AoYEepHUX OKOH U OJIOKOB Juasiora (MOJIalbHbI/HEMOAJIbHBIA OJIOKH
nyaora, OJIOK Juajiora co BKIaIKaMH).

OO1ume 610K uanora: OTKPBITH (pailyl AJig YTEeHUs, OTKPBITh (aili s 3aIlllCH,
BBIOOp 11B€TA, BBIOOD IpU(Ta TEKCTA, IeYaTh JOKYMEHTA U Ap.

3anyck NpuiIoKeHuM 13 nporpammel. Co31aHue OTOKOB.

Tema 7. Ilpumenenue 6méamorexkn OpenGL npu co3ganum rpaduyeckux
NPUI0KESHU I

0630p cpeact 6ubmuorexkn OpenGL npu co3zganuu rpaduuecKuX MPUIOKEHUH.

Tema 8. Opranuszanusi NapajjieJbHOr0 BbINOJHEHUS AITOPUTMOB

O0630p cpeacTB MapauiedbHOTO MPOrpaMMHUpPOBaHUS Ha ocHOBe cpeacts MPI
OpenMP. TumnoBble cXeMbl U MOJEIM OPTraHU3ALMU [APAJUICIbHBIX BBIYUCICHUN B
MHOTOITPOIIECCOPHON/MHOTOTIOTOKOBOW CHCTEME.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meroanka PETnoIaBaHUs JUCITUTUTHBI «CoBpeMeHHbIE cpencTBa
MPOTPAaMMUPOBAHUS B 3a/lauaX MEXaHUKWA TPAHCHOPTHBIX CPEACTB» W peanu3aius
KOMIIETEHTHOCTHOTO  TMOAXOJa B  U3JIOKEHUHM U BOCHPUATAM  MaTepuana
MpeayCMaTpuBaeT UCIOJIb30BAHUE CIEIYIONIMX aKTHUBHBIX (OpM  MpOBEIACHUS
TPYNIOBBIX, UHANBUAYATBHBIX, ayJIUTOPHBIX 3aHATUA B COYETAHWU C BHEAYIUTOPHOU
pabotoii ¢ 1enpl0 (POPMUPOBAHUS U Pa3BUTUS NPOGECCUOHATBHBIX HABBIKOB,
00yJaroImMXCs:

— MOATOTOBKA K BBIMOJHEHUIO JTJA0OPATOPHBIX padOT B JIabOpaTOpUSIX BY3a;

— TIOATOTOBKA, TMPEJCTaBIEHHEe W OOCYXICHUE TpPE3eHTAIMii Ha CEMHHAPCKHUX
3aHATHAX;

— OpraHu3anysa W MPOBEACHUE TEKYIIETO KOHTPOJISA 3HAHWUU CTYJACHTOB B (hopMe

0JIaHKOBOTO TECTUPOBAHUS;
— MPOBEJICHUE MACTEP-KJIaCCOB SKCIEPTOB M CIEIHAIMCTOB B 00JIACTH YUCIEHHBIX
METOJIOB U MPUKJIIAJTHOTO IPOrPaMMUPOBAHUSI.



6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAllMM M0 UTOraM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTYAEHTOB.
B mpomecce 00ydeHUsS HCMONB3YIOTCS —CIEAYIONIUE OICHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OLIGHOUHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
yCIIEBA€MOCTH M MPOMEKYTOUHBIX aTTECTAIIHIA:

- TIOATOTOBKA K BBHITTOJTHCHUIO J1a00OPATOPHBIX PabOT M MX 3aIUTA.

OneHouHbIE CpeAcTBa TEKYIIEr0  KOHTPOJS — YCIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI M 3aJlaHusg B (opme OJIaHKOBOTrO W (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJISI OCBOCHUSA OOYYaIOIMIUMHCS Pa3lesioB JUCHUIUIUHBL,
3aIldTa KypcoOBOTO MPOEKTA.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUl KypPCOBBIX ITPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM JUIA TPOBENCHUS TEKYLIEro KOHTPOJSA, HK3aMEHAI[MOHHBIX
OWJIETOB, IPUBEACHBI B IPUIIOKEHUU 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB /1JIf POBeIeHHUs MPOMEKYTOUYHON aTTeCTAlNH
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMMETEHIMA C yKa3aHUEM 3TAroB UX (POPMHUPOBaHUS B MPOIECCE
OCBOCHHMSI 00pa30BaTEIBHON IPOTPaMMBI.

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

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHOM MPOrpaMMbl 00yUYaKO LU CSI
KOMIIETEHIMHU HO0JIKeH 00J1a1aTh
OIIK-5 Cnoco0eH mpuMeHSTh HHCTPYMEHTApHH (opMau3alii HHKEHEPHBIX,

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

OIIK-7 CnocoOeH noHUMaTh TPUHLUIIBI PaOb0Thl COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOJIOTUI M HCHOJB30BATh MX Ul peIleHHs 3ajad MpodhecCHOHAIbHON
JeSITEIbHOCTH

B mporiecce ocBoeHust 00pa3oBaTEIbHONW MPOTrpaMMBbl JTaHHBIE KOMIIETEHIIUU, B
TOM YHUCJE€ WX OTAEIbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS
OOyJarOIUMUCS JUCIUIUIHH (MOYJIeH ), MPAKTHUK B COOTBETCTBUU C YUCOHBIM IJIAHOM
Y KaJIeHJapHBIM TpaukoM ydeOHOTOo mporiecca.



6.1.2. Onucanue nokaszaresjeil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIU,
(hopMHpYyeMBIX 110 HTOTaM OCBOEHHS TUCHUILIUHBI (MOIYJIS1), OMUCAHUE IIKAJ

Ilokazarenem

OLICHUBAaHUA

OlcHUBaHUM.

KOMIIETEHIINA Ha

Pa3IUYHBIX

oTarax

ux

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

OIIK-5 — Crioco0eH NpUMeHSITb HHCTPYMeHTapuil popMaiu3anum HHKEHEPHBIX, HAYYHO-TeXHHYECKUX

3a/a4, HCMOJIB30BATh MPUKJIA[IHOE IPOTPaAaMMHOe 00ecneyeHUe NMPH 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, KOHCTPYKIII, CTPYKTYp | o0nactu
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
3HAYUTEIbHBIE 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
CUTYyaIuH.




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

MHQOPMAIITOHHBI
€ TEXHOJIOTHHU B
3agadax
MEXaHHUKH MPU
NPOCKTUPOBAaHUU
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
Oe3omacHoCTH;
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
3HAYUTENHHBIC OITHOKH,
IMPOABIIACTCA
HEIOCTATOYHOCTh
BJIQ/ICHUS] HABBIKAMH 10
pAny oKas3aTenen,
OO0yyarommuiics
HUCIIBITHIBACT
3HAYUTCIIbHbIC
3aTpyTHEHUS TIPU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CUTYaIUsX.

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.




BJIA/IETh:
WHCTPYMEHTaMHI

pa3paboTKu
MIPHUKIIATHBIX
MpOrpaMM OJTHOU
U3 COBPEMEHHBIX
BBIYMCITUTEIHHBIX
cpen
MPOrpaMMUPOBaH
usl.

OOyuaromuiics He BIaeeT
WM B HEIOCTAaTOYHOM
CTCTICHHU BJIaJIeeT
WHCTPYMEHTAMHU
pa3pabOTKH 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 — Cioco0eH MOHUMATH MPUHIIUNBI PA0OTHI COBPEeMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI U HCIO0JIL30BATh

HX JJIA pelICHUA 3a1a4 HpO(l)eCCHOHaJIBHOﬁ JAECATCJIbHOCTH.

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 oOnactu
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 | pacdeTa HATIPSKEHHO COCTOSIHMSL Je(OpPMUPOBAHHOTO HNPUKIIATHBIX
T'o COCTOAHMA nehOpMUPOBAHHOTO KOHCTPYKIUH COCTOSIHUSI KOHCTPYKUUK | IporpaMmm
KOHCTPYKIHH COCTOSIHASL KOHCTPYKIUI TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX HaNpsHKEHHO
TCXHOJIOTUIECKUX | TEXHOJIOTMYECKUX CPENCTB CPEICTB U UX CPEICTB U UX nedopMupoBaH
CPE/ICTB U UX M UX TEXHOJOIUYECKOTO TEXHOJIOTHYECKOI0 TEXHOJIOTHYECKOI0 HOT'O COCTOSIHMS
TEXHOJIOTIECKOT | 00OpyAOBaHHMS. 000pyIOBaHHSI. 00opyoBaHusl., HO KOHCTPYKIUHI
0 060opy0BaHNsL. 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: OOyuaromuiicss 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 O0ECIIeUeHHE | CICAYIOIINX YMCHHIA: CIIEYIOINX
NPUKIIaHbIX A7 pa3paboTKu HCIOIb30BaTh YMEHHMI:
nporpamMmm MPHUKJIATHBIX TPOrpaMM WCTIOJIb30BaTh COBPEMEHHOE
pacyeTHOro pacyeTHOro aHanu3a COBPEMEHHOE NpOrpaMMHOE 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 TEXHOJIIOTHYECKOTO
o0opymoBaHUS.

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

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
MOBBIIIEHHON
CJI0)KHOCTH.
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BJAaJd€Th:
HaBBIKAaMHU

PUMEHEHUS
CHCTEMBI
POTPaMMHUPOBAH
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
HaBBIKAMU MPUMCHEHUS
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
HEJO0CTATOYHOCTh
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 POTPaMM
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, HECTAHAAPTHHIE
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
TEXHOJIOTHUYECK
oro
000pyIOBaHUS .
CBoboaHO
MPUMEHSIET
HOJ'Iy‘IeHHI)IC
HAaBBIKH B
CUTYyAIIUAX
MMOBBINICHHOM
CJIO’KHOCTH.
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[IIkanel OLIEHMBAHMS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTallMM U HX
OIHCaHUE:

®opma NpPoMe:KYTOYHOH aTTeCcTAIMM: IK3aMEH (cemMecTp 2).

[TpomexyTouHas aTTecTanus o0yJarommxcs B popme sK3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHS] BCEX BHUJIOB Y4EOHOW pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM TJIAHOM IO JAHHOW NUCHUIUIMHE (MOMYINIO), MPU ATOM YUHUTHIBAIOTCS
pe3ysbTaThl TEKYLIETO KOHTPOJISI YCIIEBAa€MOCTH B TedeHue cemectpa. OneHka
CTENEHU JTOCTHKEHUS OOY4YaroIIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHS IO
OUCLMILIMHE (MOJYJII0) IPOBOAUTCA IMPENOAABATEIEM, BEIYLIUM 3aHATHS 10
AUCLMIUIMHE  (MOIYJII0)  METOAOM  J3KclepTHOM  ouneHku. [lo  umroram
IPOMEXYTOUHOM aTTeCTallMM IO JUCLUIUIMHE (MOAYJII0) BBICTABJISIETCS OLEHKA
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHO)» WIH «HEYIOBIECTBOPUTEIBHO. ,

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAlTCS  TOJNBKO  CTYAECHTHI,
BBINIOJIHUBIIME BCE BHUABI y4uyeOHOW paboOThl, MpPEeILyCMOTPEHHbIE pabouei
nporpamMmoil o aucuuiuinHe «COBpEMEHHbBIE CpEICTBAa MPOrpPaMMHpPOBAHUS B
3a/1ayaX MEXaHUKHU TPAHCIIOPTHBIX CPEJICTBY»: MPOILIN MPOMEXYTOUHBI KOHTPOJIb,
BBINIOJIHAJIY J1a00OpaTOpHBIE PAOOTHI.

HIkajaa oneHNBaHUA Onucanue

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
PeAyCMOTPeHHBIE  y4eOHBIM  tuiaHoM.  CTyneHT
JICMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
Omiio omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/I;IMHV,
HABBIKAMU, MPUMEHSAECT UX B CUTYaLMSX MOBBIIICHHOMN
cnoxkHoctd. Ilpum 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIbHbBIC OIMMOKW, HETOYHOCTH, 3aTPYTHCHHS
MPU AHAIIMTUYECKUX ONEpalusax, MEPEHOCE 3HAHWM U

YMeHHfI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyalllH.

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 MIPU NIEPEHOCE

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

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

He BbpIoaHeH oauH wuid 0OoJjiee BHJIOB Y4COHOM
paboThl, TMPEAYCMOTPEHHBIX  y4YEOHBIM  IIJIAHOM.
CTylleHT J€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUW, YMEHUMN, HABBIKOB MPUBEACHHBIM B TaOJIMIIAX
nokKaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynosneTBopuTebHO . .

MPOSIBIISACTCS] OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB 110
pAany IoKasaTeneH, CTYJICHT HCIILITEIBACT
3HAYUTEJIbHBIE  3aTPyJAHEHUS TIPU  ONEPUPOBAHUU
3HAHUSMU U YMEHUSIMU TMPU HX TMEPEHOCE HAa HOBBIC

CUuTyaluu.

DoHbI OLIEHOYHBIX CPEICTB MpeACTaABJIEHbI B MPWIOKEHUN 2 K padoueii
nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieueHre JUCHUIJINHBI.

a) OCHOBHAas JiuTeparypa:

1. 3sikoB, C. B. IIporpammupoBaHue : yueOHUK U MPAaKTHUKyM 1151 By30B / C.
B. 3bikoB. — Mockga : M3narensctBo FOpaiit, 2020. — 320 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02444-9.

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

2. Oruesa, M. B. TlporpammupoBanue Ha si3bike C++: mMpakTUYECKU 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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B) IPOrpaMMHOe o0ecneyeHre U HHTepHeT-pecypcehbl:
[IporpammHuoe obecrieueHue:
- YHUBEpCaJIbHasl CUCTEMA IPOTrPaMMUPOBAHUS Ha si3bike C++;
- 0uCHOE TPOrpaMMHOE 0OECTICUeHUE.
HNHTepHeT-pecypchl HE IPEXYCMOTPEHBI.

8. MaTepuajibHO-TeXHHYECKOE o0ecneyeHre T CIUIINHBI.

o Criennanu3upoBaHHas yaeOHas jgaboparopus kadenpsl «luHamuka,
MIPOYHOCTh MAIIUH W COIMPOTHUBIICHHE MaTepuanoB» Aya. H-212, ocHamenHas
KOMITHIOTEPAMH C YCTAaHOBJICHHBIM HEOOXOIUMBIM MPOTPAMMHBIM 00CCTICUCHHEM;

o [IpoekTophl, SKpaHbI [JIs TEMOHCTPAIIMH O0ydYaloIINX MaTEpHUaloB,
Ipe3eHTaIui, yueOHbIX (PUITBMOB.

9. MeTtoauyeckne peKOMeHIAMHU JJIsi CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

9.1 MeToanuyecKue yKa3aHUs M0 BHINOJHEHUIO H 0(OPMJICHHIO PACYETHBIX
pador mo gucuniinHe «CoBpeMeHHbIe CPeACTBA MPOrPAMMHMPOBAHNS B
3aJa4ax MEXaHUKHU TPAHCIIOPTHBIX CPEACTBY

9.1.1 TpeGoBanus k opopmM/IeHHIO pacdeTHON PadoThbI
1. Pacyernas pabora momkHa ObITh odgoOpMIIGHA B BHJE Ha JucTax ¢opmara A4 co
CIICAYIOMIMMH TIOJISIMU:

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

2. PacuerHas pabora JODKHA UMETh THUTYIbHBIA JCT. [lpuMep oQOpMIICHHS THUTYIHLHOTO
JUCTa TIOKa3aH B TPUIIOKCHHH.

3. Pacuernas paboTa JOJDKHA COIEPIKATh CIICAYIONINAE pPa3Ieibl:

Conepxanue.

Beenenue.

OcHOBHasT 4acThb.

3aKIroucHHUE.

CHucok HCMONIb30BAaHHON IJIUTEPATYPHI.

[Ipunoxxenus (He SBISAIOTCA O0SA3aTEIBHONW YaCTHIO OTUETA).

4. CrpaHdIlbl OTYeTa JOJDKHBI OBITH MPOHYMepoBaHBL. Hymeparuss HadMHAETCS CO BTOPOH
CTpaHuIllbl. Ha TUTYynBpHOM JHCT€ HOMEp CTpaHHIE HE MPOCTABIISETCS.

5. B OCHOBHOW 4YacTH HaXOAATCI BCE MPOHYMEPOBAaHHBIC TJaBbl, maparpadgsl
nojnaparpadsl.

Hywmeparnus naparpadoB u noamaparpadoB MPOU3BOAATCS CIEIYIOIIMM 00pa3oMm:

e [lepBas mudpa obo3HauyaeT HOMEpP TJIABBHI
e Bropas uudpa - nopsaxoBslii HoMmep maparpada.
e Tperbs nudpa - mopsAKOBBIA HOMEp moanaparpada.
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Hanpumep, maparpad 2 u momnaparpad 5 maparpada 2 riaBel 3:
e |l Onucanue pacueTHoil cxeMbl
e 3.2 I'paHMYHBIC YCJIOBUSA
e 3.2.5 I'panuuHbIe YCJIOBHS 1O MepeMeleHusIM

Hywmepanusi pucyHKOB NpPOM3BOAUTCS CIEAYIOIIUM OOpa3oM:
e [IlepBas mudpa obo3HAUaeT HOMEpP IJIABHI.
e Bropas uudpa - mopsaKOBBII HOMEpP PUCYHKA B IJIaBe.

Hanpumep, pucyHoK B riaBe 3, UMEIOIIMNA MOPSAKOBBIM HOMep 11:

e Puc. 3.11. /luamoroBoe OKHO BBOJa HMCXOJHBIX JTaHHBIX
Touka B KOHIIC Ha3BaHWs TIJaBbl, maparpacda, nmoamaparpadga u puUCyHKa HE CTaBUTCS.
Ha3Banue ri1aBbl MUIIETCS 3arjaBHBIMU MOJY>KHPHBIMU OykBamu. Ha3zBanwus naparpadoB u

nonnaparpa(bOB MUIIYTCA CTPOYHBIMU IOy KUPHBIMU 6y1(BaMI/I, 3a HCKIIFOYCHHUECM nepBoﬁ

OykBbl, 3arnaBHoil. [Toamaparpadsl MOTYT OBITh BBIJIEIEHBI KYPCHBOM.

6. Hymepauusi MUCIIONIB30BAaHHOW JIUTEPATYpbl MPOM3BOAMUTCS OO B alpaBUTHOM MOPSIKE,
00 1Mo Mepe CChUIOK Ha Hee B TEKCTE KyPCOBOU pabOTHI.
[Tpumepsl opopMIICHUS JTUTEPATYPHI.

Kuuru:

7. bunepman B.JI. — Teopus mexanudeckux kosnedanuii. — M.: Beicii. mkoma, 1980. — 408
C

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

Kypnanbr:

e bopucos [0.C., bnarosemenckuii F0.H., JImutpuuenko C.C., [Tankparos H.M. Anannus
NPUMEHUMOCTH YpaBHEHHMH U HcciieqoBanue popMbl KpUBOi ycTanocTu // 3aBojcKast
nmaboparopus. uarnoctuka marepuanon, Nel10, 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 Tpe6oBanus K cogepsKaHUI0 Pa3ieJoB PacueTHoi padoThI

1. B copep:kaHuM JOKHBI OBITh IpEJCTaBICHBbl Ha3BaHMsS BceX TIJaB, mnaparpadoB u
noanaparpagoB ¢ ykazaHHEM HOMEpPOB HAYaJIbHBIX CTPAHULL.

2. Bo BBegeHMu 0O0OOCHOBBIBAETCS aKTyaJIbHOCTh u CTaBUTCH eb paboThI,
MEPEUNCIAIOTCA pElIaeMble 3aJaud M JAeTCAd KpaTKoe coJepxkaHue Bcex Ias. Jlis
KypCOBOT'O MIPOEKTA, COAEPKAIIEr0 KOHKPETHBIE 3a7]a4H, JA€TCS MTOCTAaHOBKA 3ajady.

Teopetnueckas paboTa MOXKET HOCUTh OMHCATEIbHBIA WM METOJUYECKHA XapakTep.
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3.

4.

5.

B ocHOBHOIT 4acTH MOAPOOHO ONMUCKHIBAECTCS MMOCIEOBATEILHOCTD PELICHUS 3aJauu.
IlpumepHplit I1aH OCHOBHOM 4acTH

e [IlocranoBka 3amauu. CBemeHust 00 OOBEKTE UCCICAOBAaHUSA U 00JaCTH

MaIIHHOCTPOCHUSI.

Teopernueckre OCHOBBI PEIIECHUS 3a/1a4H, UCIIOJIb3YEMbIC aJITOPUTMBI.

Ornucanue MporpaMMHOTO 00eCTICUeHUs

NcxonHble naHHbIE, OMMCAHUE PACUETHOM CXEMBI.

Xapakrepuctuku Mozaenu MKD. KomnuecTBo 351€MEHTOB, Y3J10B, CTEHEHEH

CBOOO/IBI.

e (OmnucaHHe TUNOB KOHEYHBIX DJIEMEHTOB.

e Uudopmarus 06 yClIoBHUIX 3aKpEIJICHUS U HATPYKCHUSI.

e [locnenoBaTenbHOCTh (HOPMUPOBAHUS MOJIEIH CpeACTBaMU mporpamMmmbl MKD,
OCOOCHHOCTH MOATOTOBKH MOJCIIH.

e Uudopmarus o mporecce pemmeHus 3a1aum.

e (BeneHHMS O KOMIIBIOTEpPE, XapaKTepucTHKax mporpammbl MKD (HasBanue,
BEpCHsi, BO3SMOXKHOCTH), HEOOXOIMMBIX BBIUHMCIUTENBHBIX PECYpcax, BPEMEHH
pelIcHHS.

e AHanu3 pe3yJbTaTOB PAcUeTOB.

B 3akawuyenun JaCTCd KpaTKasd OLCHKAa M OCHOBHBLIC BBIBOJbI BBIITOJIHCHHOM pa6OTI>I.

B npuioikeHue BBIHOCHTCS HMH(POPMAIMOHHBIA Marepuan, He TpeOyroIui IeTaabHOro
paccMOTpeHHsl B OCHOBHOHM wyacTu (Hampumep, TaOnuipl, TrpaduKyd, pUCYHKH, JTUCTUHIU
nporpamm H T.11.)

9.1.3 Tpe6oBanus K BLINOJIHEHHIO PACYETHOI PaGoTHI

1.
2.

Pacuernas pabora qomkHa ObITh 0(OpPMIIEHA COTJIACHO TPEOOBAHUSAM YKAa3aHHBIM BBIIIIE.
Copepxanue pacueTHOW pabOThl MOMKHO COOTBETCTBOBATh  MEPEUYMUCICHHBIM BBIIIIE
TpeOOBaHUSM.

PacuetHas pa60Ta JOJIDKHaA OBITh ClaHa 3a JABC HCACIMU 0 OKOHYAHHA CEMECTpa.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI
«CoBpeMeHHBbIE CPeCTBA MPOrPAMMHMPOBAHUS B 3a/1a4aX MEXaHMKH TPAHCIIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJIEHNIO MOATOTOBKH M0 HanpapJjeHuo noarotoBku 23.05.01 «Ha3zemHble TPAHCIIOPTHO-TEXHOJIOTNYECKHE
cpeacTBay (YPOBeHb cnienuaaurera), npopuib: «KoMnboTepHoe Mo1eTHPOBAHNE TPAHCIIOPTHBIX CPEACTB)

< Buabi yueOHoli padorsl, ®opm
@ E 2| BK/IIOYas CAMOCTOSITENIbHYIO Buabi camocTosiTeJibHOH padoThl bl
Paznen S =3 paboTy CTYIEHTOB, CTY/IEeHTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | 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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OCHOG6e 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. lIpumenenue o6uodnuomexu
OpenGL npu cozoanuu
zpaghuueckux npunoHcenuil

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 gucuuiuimHe
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 OBPA30BAHNS POCCUMCKOM ®EJIEPALINN

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

HanpasjieHue NoAroTOBKH:
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(YpoBeHBb cienuaanTeTAa)
Ipoduns: KoMmnboTepHoe MOAeJINPOBAHNE TPAHCIIOPTHBIX CPEICTB
Dopma obyuenus: ounasl

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

O JMCIHHUIIJIMHE
«CoBpeMeHHbIE CpeICcTBA IPOrPAMMHPOBAHHUA B 321a4aX MeXaHUKHU
TPAHCHOPTHBIX CPEACTB)»

Cocras: 1. ITacniopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPEeACTB:

Mockesa, 2021 200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

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

dI'OC BO 3

B miporiecce 0ocBOeHUS JaHHOM TUCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIIETYIOIINe
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
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OIIK-5

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

BHATH:

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

YMeTb:

MCCIIeIOBAHUS KOHCTPYKIIMI TPAHCIOPTHBIX
CPE/ICTB C yUYETOM OCHOBHBIX TPEeOOBaHMIH
MH(OPMAITMOHHOM 0€30MaCHOCTH;
MCITOJIb30BaTh HH()DOPMAIIHOHHBIC TEXHOJIOTHHU B
3ajadax MEXaHUKH MPU MPOCKTUPOBAHHUHU H

BJIAJCTh:

MHCTPYMEHTaMHU pa3pabOTKU MPUKIIaIHBIX
[MpOrpamMM OJHOW U3 COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CPEX IPOIPAMMHUPOBAHHS.

pa3pa6aTmBaTb BBIYHCIUTCIIBHBIC TPOTrpaMMBbl [JIA

IMCCIICAOBAHUAX CHUCTEM TPAHCIOPTHLIX CPCACTB.

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

ba30BbIil ypOBEHb:

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

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAUIUH (8
uacmHOCmU - 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 y3nos
maun.

MPAKTUYECKOE MPUMEHEHUE IOJYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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OITK-7

CrocoOeH  MOHMMATh
MTPUHITATIBT paboThI
COBpPEMEHHBIX
HHPOPMAITHOHHBIX
TEXHOJOTUM 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 CHUCTEMBI
POTPaMMHUPOBAHHUS TSl pa3pabOTKH MPUKIaTHBIX
MpOrpamMM JUIsl pacueTa HapsHKEHHO
ne(OpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y3JI0B
TPaHCOPTHO-TEXHOJIOTMYCCKUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000py10BaHUS

Camocrosi-
TeIbHAs
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 I/IeMEHMO8.

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 DJIeMEHMO8;

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

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CCMUHAapam, K BBICTYIUICHUIO C TOKJIaIOM
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Tpunoxcenue 3
K pabouetl npozpamme

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

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

CpeacTBO KOHTpPOJIS,, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroruyeckoro

VerHblii onpoc  [pa00THMKAa ¢ 0OydaroIMMCs Ha  TEMBbI, Bonpocsl 1o
1 cobeceoBaHUE, (CBSA3aHHBIE C HU3y4aeMOW IMCUUIIIMHOW, M TeMam/pazzienam
(YO) [pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIIACLIUIUIUHBI

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

CpeAcTBO  MPOBEIEHUS  MPOMEKYTOUHOM
AQTTECTAllMd 10 pe3yJbTaTaM BBITIOJIHCHHS

o HpI/IMCp OK3aMCHAaIllMOHHOI'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
CONPOTHUBJICHUE MATEPHUAIIOB)

HNucrumnaa - CoBpeMeHHbIe CpecTBA MPOrpaMMHUPOBAHKS B 3a1a4ax
MeXaHMKH TPAHCIOPTHBIX CPeCTB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBeHb cnienuanurera), npoduib: " KoMbroTepHOe MOACTHUPOBAHUE
TPAHCIIOPTHBIX CPEACTB "

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

1. AndaBuUTHO-IMPPOBBIE CUMBOJIBI, KIIOYEBBIE CIIOBA, WICHTH(PHUKATOPHI,
3HAKMU olepauui s3blka nmporpammupoBanus C++. KommeHTapuu B TekcTe
IPOrPAMMBI.

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

3. Jlormueckue BbIpaKeHUs s3bIka mnporpammupoBanus C++. Jlormdeckue
onepauud. [IpuopuTter BBHINOTHEHUS ONEpalUid MPU BBIYUCICHUH 3HAUECHUS
BBIPAKECHHS.

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

5. bazoBeie omeparopsl s3blka nporpammupoBanus CH++.  Oneparopsl

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

Ileperpy3ka orepaTopoB B sA3bIKE porpaMMupoBanus C++.

7. Wcnonp3oBanue QyHKIMI B A3bIKe nporpammupoBanus C++. dopmalibHble
napamerpsl. OOMEH JaHHBIMU IO 3HAYEHHUIO 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. Hacnenosanue. IleperpyxaeMble GyHKINU.

9. Uutepdeiic cpenst mporpammupoBanuss MS VS. Tlanenu «O603peBareib
pemeHnin», «lIpencraBinenue knaccosy, «Pecypcb.

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

11.Co3nanune pecypcoB B cpeae MS VS. (nmanoroBbix mnaHenew, naHenen
MHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB U Jp.) Ha OCHOBE IIa0JOHOB.
Hcnons3zoBanne «MacTtepa KIaccoB» ISl CO3/IaHUS MIEPEMEHHBIX, QYHKIUH,
KJIACCOB.

12.B03MO>KHOCTH BBITIOJIHEHUS OTIIAAKHU MPOEKTA.

13.Ctpykrypa koHCOJMBbHON mporpammbl C++. JIMpEKTUBBI TpempoIieccopa.
['mobGanbHOE M JIOKaNbHOE MpEeACTaBieHUE AaHHbIX. OOMacTH BUAMMOCTH
MIEPEMEHHBIX.

14.CraTruueckoe ¥ TMHAMUYECKOE pa3MmelieHne 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. Mcnonb3oBaHue HMHTEP(GEUCHBIX SJIEMEHTOB YIPABICHUS THIIA:
KHOIIKa, OKHO PEeJaKTUPOBAHUS, MEPEKIII0YATeNh, CIHCKHA, OCTYHOK W Jp.
Co3manne  00paOOTYMKOB  COOBITHH  3aJ€HCTBOBAHUS  DJICMEHTOB
YIpaBJICHUS.

18.Cpencta 6ubmuoreku MFC nns co3manHusi NpUIOKEHUN TrpapuuecKuM
untepdeiicom. Hactpoiika Buma rpaduueckoro mpuioxkeHus. CTpykTypa
MIPWIOKEHUS «TOKYMEHT-TIPEICTABICHHE.

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

20.Coznanue 251eMeHTOB ynpaBieHus B cperae MS VS: 0oCHOBHOE MEHIO M €ro
AJIEMEHTHI.

21.Co3znanue 351eMeHTOB ynpasieHus B cpene MS VS: koHTeKCTHOE MEHIO.

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

23.Hcnonp30BaHne TOPSYMX KIABHII (aKCEIEpaTOpoOB)  JJIS  YIPaBICHUS
IIPOTPAMMOM.

24.Crioco0bI paboThI C MBIIIBIO B TPHIIOKEHUAX TpapUUIecKuM UHTEpPericom.

25.3agaHre TOACKA30K IS DJECMEHTOB YIPaBICHUS B IMPUIIOKCHUSIX
rpaguueckuM uHTEpPeEcom.

26.Pabota co cTarycHOH CTpPOKOM B TPUIOXKEHUSAX TpapUuecKuM
uHTEpEencoMm.

27.Co3ianre JOYEepHUX OKOH M OJIOKOB auasiora (MOAaidbHBIN/HEMOIaTbHbBIN
0JI0KM Tuasora, 6JIOK Juaiora co BKJIaJIKaMu).

28.00mue OJ0KM AWanora: OTKPBITh (alia s YTCHUsS, OTKPBITh (aitn s
3amucH, BIOOp 11BETA, BEIOOP MIpU(dTa TEKCTa, eYaTh JOKYMEHTA U JIp.

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

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

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{MHaMuKa, IPOYHOCTH MALIMH H CONPOTHBICHHE
MaTepHuaIoB»
Huctunnuna - CoBpeMeHHbIE CpeICTBA MPOrPaMMUPOBAHHUS B 3a/1a4aX MEXaHUKH TPaHCTIIOPTHBIX
CPEICTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETa)
npodib: " KoMImbIoTEpHOE MOIETUPOBAHUE TPAHCTIOPTHBIX CPEICTB
Kypc 1, cemectp 2

9K3AMEHAIMOHHOE 3AJTIAHHUE Ne 1
1. AndasutHO-1IM(POBEIE CHMBOJIBI, KIIOUCBBIE CIIOBA, HUACHTHU(HUKATOPHI, 3HAKWA OIEpaIuii  s3bIKa
nporpamMmmupoBanus C++. KoMMeHTapuu B TEKCTE IPOrpaMMBI.
2. KoMmuiisiiust 1 oTiiazika mporpaMmsl B cpee MS VS,

3. 3amayga.
VYTBepkIeHO Ha 3acejaHuu Kadeapsr « _ » 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@‘IECKPIFI 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)
npoduis: «KoMIprOTEpHOE MOISIHPOBAHKE TPAHCIIOPTHBIX CPEJICTBY
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3A/IAHUE Ne 2
1. Jlormyeckue BbIpakeHHs s3blka MporpamMmupoBanusi C++. Jlormdeckue omeparuu. llpuopurer
BEITIOJTHEHUS OTIEPAIIUiA TP BEIYMCICHUN 3HAYECHUS BRIPAKECHUS.
2. Cpencra 6ubnmmorexku MFC 1ist coznanust mpritoskeHUi Ha oCHOBe OJioka awarnora. Mcmons3oBaHue
UHTEP(ENCHBIX 3JIEMEHTOB YIPABJICHUS THIIA: KHOIMKA, OKHO PEIaKTUPOBAHMS, MIEPEKIF0YATENb, CIIUCKH,
oeryHok u jp. Co3zanue 00paboTINKOB COOBITHH 3a1€1ICTBOBAHMSI SJIEMEHTOB YIIPaBICHHUSL.
3. 3amaya.

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

3aB. kadeapoit /A.A. CxBop10B/
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MMHUCTEPCTBO OBPA3OBAHMSA 1 HAYKHU POCCUMCKOM ®EJEPALINN
OEAEPAJIBHOE 'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHAMIKA, TPOYHOCTh MAILIMH H COPOTHBIICHHE
MaTepHajIOB
Huctunnuna - CoBpeMeHHbIE CpeICTBA MPOrPaMMUPOBAHHUS B 3a/1a4aX MEXaHUKH TPaHCIIOPTHBIX
Cpe/CTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KoMIbIOTEpHOE MOACTHPOBAHIE TPAHCTIOPTHBIX CPEICTB
Kypc 1, cemectp 2

3K3AMEHAIUOHHOE 3AJIAHUE Ne 3
1. Apudmernueckue BBIpaKEHUS s3bIKa MporpamMmmupoBanus C++. ApudMeTHUEcKHe OIepaIiH.
[IproputeT BBIMOTHEHHUS! ONEpalyii MPU BBIYMCICHUN 3HaueHHs BblpaxkeHUs. [IpeoOpa3oBaHue THUIIOB
JTAHHBIX.
2. Cpencra OubOimorekn MFC mnst co3manus mpwiokeHuil rpaduueckuM uHTepdericom. Hactpoiika
BUA rpauuecKkoro nprioxenus. CTpyKTypa MpUIoKeHUs «I0OKYMEHT-TIPEACTaBICHUEY.

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

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»
Huctunnnaa - CoBpeMeHHbIE CpeACTBa MPOrPaMMUPOBAHMS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeACTB
Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIIEIUATUTETA),
npoduiis: «KoMITbIOTEpHOE MOICTHPOBAHIE TPAHCIIOPTHBIX CPENICTBY
Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3A/IAHUE Ne 4
1. bazoBeie omepaTopsl sA3bIKa HporpamMMupoBanus C++. OnepaTopsl MPHUCBaWBaHWs, IIUKJIA, YCIOBHEIE,
MepPEex0/1a, COCTABHEIE.
2. Pabora c rpaguyeckMMU MHCTPYMEHTaMH PHCOBAHUS OKHA: OOBEKTHI KJIACCOB KUCTh, MEPO, OMTOBBIH
MaccuB, mpu(pT, peruoH.

3. 3agaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxkBopiios/
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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 «/{iMHaMIKa, TPOYHOCTH MAIIMH K COMPOTHBIICHHE
MaTepUaIOBy»

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

Hampasnenue -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETa)
npoduis: «KoOMIBIOTEpHOE MOICTHUPOBAHKIE TPAHCIIOPTHBIX CPEJICTBY

Kypc 1, cemectp 2

SK3AMEHAIIMOHHOE 3AJIAHUE Ne 5
1. [Teperpy3ka onepaTopoB B si3bIKe MporpaMMupoBanust C++.
2. Coznanwue 25eMeHTOB 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 ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIIET'O OBPA3OBAHUIA

«MOCKOBCKHH MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

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

SK3AMEHAIIMOHHOE 3AJIAHUE Ne 6
1. Ucnonb3oBanue ¢(yHKIMH B sA3bIke mporpammupoBanusi C++. dopmanbHble napamerpbl. OOMeH
JaHHBIMU 110 3HAYEHHUIO U 10 CChUIKE. Bo3Bpaluaemblil mapamerp.
2. Co3nanvie a1ieMeHTOB yripaBienus B cpenie MS VS: koHTekcTHOE MeHTo.

3. 3amaya.
YTBepKACHO HA 3aceaHnu Kadeapsl «__ » 2021 r., [Ipotokon Ne
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 TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KoOMIBIOTEpHOE MOICTHUPOBAHKIE TPAHCIIOPTHBIX CPEJICTBY
Kypc 1, cemectp 2

3K3AMEHAIIMOHHOE 3AJIAHHUE Ne 7

1. Knnaccwl B s3bike niporpammupoBanust C++. Ctpykrypa kiacca. [Tonstust oobekra kinacca. [lyOnudnsie
W 3aIlMIICHHBIE 3JIEMEHTHI Kiacca. ba3soBeie n mpousBoanble kiacchl. HacnenoBanue. Ileperpysxaemble

(byHKINH.

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

YTBepKIACHO HA 3aceaHuu Kadeaphl «  » 2021 r., [TpoTokon Ne
3aB. kadeapoi /A.A. CkBOpiIOB/

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

«MOCKOBCKHH MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/MHaMuKa, IPOYHOCTh MAIIMH H CONPOTHBIICHHE
MaTepHajIOB»
Huctunnnnaa - CoBpeMeHHBIE CpeICTBa MPOrPaMMHUPOBAHMUS B 3a/1a4aX MEXaHUKH TPAHCIIOPTHBIX
CpeiACTB
Hampasnenue -23.05.01. HazemHbIe TpaHCTOPTHO-TEXHOJIOTUYECKHE CPEICTBA (YPOBEHD CIICITUATINTETA)
npoduis: «KoMIblOTEpHOE MOAETMPOBAHIE TPAHCIIOPTHBIX CPEICTBY
Kypc 1, cemectp 2

9K3AMEHALHMWOHHOE 3AJIAHHUE Ne 8
1. Unrepdeiic cpensl nporpammuposanust MS VS. Tlanenn «O603peBatens peuenuii», «[IpeacraBnenue
KJ1accoBy, «Pecypcoi».
2. Vcrionp30BaHME TOPSIYUX KIIABHII (aKCEIepaTOpOB) JUIsl yIIPaBICHHUS IPOTPAMMON.

3. 3anmaya.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl « _ » 2021 r., [IpoTokom No
3aB. kadeapoit /A.A. CxkBop1ioB/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

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

Jucuurnnaa - COBpeMEHHBIE CPEICTBA MPOrPaMMHUPOBAHHS B 33]]a4aX MEXaHUKU TPAHCIIOPTHBIX
Cpe/CTB

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KoMIBIOTEpHOE MOICTHPOBAHKIE TPAHCIIOPTHBIX CPEJICTBY

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 rpadraecKkuM HHTEpdeiicom.

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

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

«MOCKOBCKHM IMNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIIHH U COIPOTUBICHHE
MaTepUaIoB»

Huctunnnnaa - CoBpeMeHHbIE CpeACTBa MPOrpaMMUPOBAHHUS B 3a/1a4aX MEXaHUKH TPAHCIOPTHBIX
CpeACTB

Hampasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATINTETA)
npoduiis: «KoMITbIOTEpHOE MOICTHPOBAHIE TPAHCIIOPTHBIX CPENICTBY

Kypc 1, cemectp 2

3K3AMEHALIMOHHOE 3AJAHHUE Ne 10
1. Cozpmanme pecypcoB B cpeae MS VS. (nuanoroBbix maHesnei, MaHeNeld HHCTPYMEHTOB, MEHIO,
aKcenepaTopoB W JAp.) Ha ocHoBe maOmoHOB. Mcmons3zoBanue «Mactepa KiaccoB» IJisi CO3JaHHSA
MEPEMEHHBIX, (DYHKIIUH, KIIACCOB.
2. 3ajiaHue MOJICKa30K YIS 3JIEMEHTOB YIIPABIICHHUS B MPHIIOKEHUSX TpadruecKiuM UHTepdercom.
3. 3amaya.
YTBepKJeHO Ha 3aceJaHuu Kadeapsl « _ » 2021 r., [IpoTokom No
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUNCKOU ®EJIEPALIUN
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»
Jucuurnaa - COBpeMEHHBIE CPEICTBA MTPOrPaMMHUPOBAHHMS B 33]]a4aX MEXaHUKU TPAHCIIOPTHBIX
Cpe/CTB
Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KoOMIBIOTEpHOE MOICTHUPOBAHKIE TPAHCIIOPTHBIX CPEJICTBY
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 MPHIIOKEHUAX TpaduueckuM HHTEpdercom.

3. 3anaya.
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»

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

Hamnpasnenue -23.05.01. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA (YPOBEHD CIICITUATNTETA)
npoduiis: «KoMITbIOTEpHOE MOICTHPOBAHIE TPAHCIIOPTHBIX CPENICTBY

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 12
1. CraTuueckoe 1 AMHAMUYECKOE pa3MeneHue JaHabix C++,
2. Co3nmaHue J0YepHUX OKOH M OJOKOB Juaiora (MOIalbHBIN/HEMOAANBHBIA OJIOKM auanmora, OJIOK
JIIAJIora Co BKJIAJIKaMH).

3. 3agaua.
VYTBepkIeHO Ha 3aceJaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxkBopiios/
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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 «/{iMHaMIKa, TPOYHOCTH MAIIMH K COMPOTHBIICHHE
MaTepUajIoBy

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

Hampasnenne -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeACTBa (YPOBEHD CIEIHATUTETA)
npoduis: «KoOMIBIOTEpHOE MOICTHUPOBAHKIE TPAHCIIOPTHBIX CPEJICTBY

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJJAHHUE Ne 13
1. Onepanuu BBoJa/BeiBOAa C++ Ha KOHCOJb YIIPaBJeHUsI, B (haiil.
2. OOmmme 60K Auanora: OTKPHITH (il s YTeHUs, OTKPBITH (ailin Jys 3ammcH, BEIOOp IBETa, BHIOOD
mpudTa TEKCTa, IeYaTh JOKYMEHTA H Jp.

3. 3anmaya.
YTBepKACHO Ha 3aceqaHnu Kadeapsl « _ » 2021 r., [Tpotokon Ne
3aB. kadenpoit /A.A. CxBopioB/

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

«MOCKOBCKHMI HOJII/ITEXH@IIECKI/IP“I YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

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

Huctunnaa - CoBpeMeHHbIE CpeICTBa MPOrPaMMHUPOBAHNS B 3a/1a4aX MEXaHUKH TPaHCTIOPTHBIX
CpeACTB

Hampasnenue -23.05.01. HazeMHBIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPeCTBA (YPOBEHD CIEIHATUTETa)
npoduns: «KoMnploTepHOE MOJETMPOBAHNE TPAHCIIOPTHBIX CPECTB

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3A/IAHUE Ne 14
1. IIpocThie TUIBI JaHHBIX sA3bIKa MporpaMMupoBanust C++, ykasaTeiau, MacCUBBI, CTPYKTyphl. OnrcaHue
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 ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTh MAIIMH H CONPOTHBICHHE
MaTEpHUAIOB»

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

Hamnpagsnenue -23.05.01. HazeMHbIe TpaHCITOPTHO-TEXHOJIOTHYECKHE CPEICTBA (YPOBEHD CIICIIHATTUTETA)
npoduis: «KoMIplOTEpHOE MOAETMPOBAHIE TPAHCIIOPTHBIX CPEICTBY

Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3A/IAHUE Ne 15
1. Ctatuueckoe U AMHAMHYECKOE pa3MelieHue NaHHbIX C++.
2. 3anmyck npuiIokeHuni U3 nporpammbl. Co3gaHue MOTOKOB.

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