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1 eau u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enpo M3yuyeHUs TUCHUIUIMHBL «SI3bIKM MPOTrpaMMUPOBAHUS Jisi 0OecCTeueHUs
MPOrPaMMHBIX KOMIUJIEKCOB JUHAMUKH U MPOYHOCTU» SIBIISIETCH:

—  (¢opMupoBaHue 3HaHUH 00  OOBEKTHO-OPUEHTHUPOBAHHBIX  SI3bIKAX
IPOrpaMMHUPOBAHMSI, COBPEMEHHBIX CpelaX pa3padO0TKH BBIYMCIMTENIBHBIX MPOrpamMm
JUISL  BBITIOJHEHUS  BBICOKONPOM3BOJIUTENBHBIX PACUETOB, BHU3YaJIbHBIX METO/AAX
IPOrpaMMHUPOBAHMS MPUIIOKEHUM ¢ rpaduyeckuM HHTEp(deiricoM Moj COBpEeMEHHbIE
OTIEpaIlMOHHBIE CHUCTEMBI, croco0ax pa3paboTKu MPUKIAJAHOTO MPOTPAMMHOIO
obecrieueHuss IS MOJCIUPOBAHUS W HWHXKEHEPHOTO HCCIEIOBAHUS MEXAHUKU
TPAHCIIOPTHBIX CPEACTB, aHAIHM3a HAMIPSKEHHO-1e(DOPMUPOBAHHOTO COCTOSHUS JETAICH
1 y3JI0B aBTOMOOMJICH U TPAaKTOPOB;

- TIOATOTOBKA CTYJICHTOB K JEIATEILHOCTH B COOTBETCTBUHU C KBATU(UKAITMOHHON
XapaKTEpUCTHKOW crienuanucra 1o HampasieHuto 15.03.03 Ilpuxiagnas mexaHwuka,
npoduib: «[IporpammupoBanue u UGPOBbIE TEXHOIOTUU B TUHAMUKE U IIPOYHOCTHY.

1.2 3agaun AMCHUIITITHHDI

3amayaMd  TUCHUIUIMHBI  «SI3BIKM  TPOTPaMMHPOBAHUS i1 OOECTICUCHHUS
MIPOTPAMMHBIX KOMITJIEKCOB THHAMUKH M TIPOTHOCTHY SBIISIOTCS:

- O3HAaKOMJICHME  CTYJACHTOB C  BO3MOXKHOCTSIMH, CHHTAaKCUYECKUMU
KOHCTPYKIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJOB U OMOIHOTEKaMU
npoueayp OObeKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOTPAaMMHUPOBAHUSI TIPU pa3padbOTKe
MPUKIAAHBIX TPOrpaMM HCCIEAOBaHUS JUHAMHKUA W TPOYHOCTHU Y3JO0B U arperatoB
MOOMJIBHBIX MAIIIHH.

- 3HAaKOMCTBO CTYJEHTOB C OJHOW M3 COBPEMEHHBIX Cpea pa3padOTKu
BBIYMCIIUTEILHBIX POTPAMM.

— u3ydyeHue S(OPEKTUBHBIX BU3YAIbHBIX METOJIOB Pa3pabOTKU TPHIOKEHUN U
peanu3alii  BBICOKOTIPOM3BOJIUTEIBHBIX UYHCIEHHBIX aJITOPUTMOB JUIsI  aHajau3a
JTUHAMUKH U TIPOYHOCTH KOHCTPYKITUI MAaIIIHH.

2 MecTo TUCHHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

JucuumummHa «SI3bIKM  MPOrpaMMUPOBAaHMUS ISl 00CCIIEUCHUS MPOTPAMMHBIX
KOMIUIEKCOB JWHAMHMKHA W TIPOYHOCTH» OTHOCHTCS K BapHaTHBHON dYacTh Ojoka 1
TUCHUIUIMH  (MoayJiel) mpodecCHOHaIbHOTO IMKIIA OCHOBHBIX 00pa30BaTelbHBIX
nporpamm (OOII) mo wanpasimenuio moarotoBku 15.03.03 IlpukiamHas MexaHHKA,
npoduis: «IIporpammupoBanue u UG POBLIC TEXHOJOTHH B JUHAMUKE U TIPOYHOCTH.

[IpeamiecTByOmuUMHE KypcaMu, Ha KOTOPBIX Oa3upyeTcsl MUCHUTIINHA «SI3BIKH
MPOTPaAaMMHUPOBAHUS JUISI OOECIEYCHUsI MPOTPAMMHBIX KOMIUICKCOB JTUHAMUKH U
MIPOYHOCTHY SIBIISTFOTCS:

- MaTeMaTuKa (JIMHelHas anreOpa, MaTeMaTHUECKUI aHAIH3).

3 Komnerenunu oOyuyawuerocsi, ¢gopMupyembie B pe3yJbTarTe OCBOEHHS
AUCIHUNIMHBI



B pesynbraTte OocBOEHHS AMCIHMIUIMHBI CTYJISHT JOJDKEH 00JaNaTh CIETyHOIIUMU
npodeccuonanbubpiMu (I1K), obmenpodeccuonansabiMu (OIIK) u npodeccuonanpHo-
cnenuanusupoBaHHbiMu kKomneteHnusmu (OITK-1, TTK-6, TICK-1.5):

OIIK-1 CrnocobHocTh pemarh 3agadd  MPOPECCHOHAIBHONW JIEATEIbHOCTH Ha OCHOBE
nHpOpMAIMOHHON ¥ Oubnuorpaduueckold  KynbTypel C TNPUMEHEHHEM HMH(POPMALMOHHO-
KOMMYHHMKAI[MOHHBIX ~TEXHOJIOTUH M C Yy4YEeTOM OCHOBHBIX TpeOoBaHHi HH(OPMALIMOHHON
0€30MacHOCTH.

[1K-6 CnocoOHOCTh HMCHOJIb30BaTh MPHUKIAIHBIE MPOTpaMMbl pacyera Y3JIOB, arperaroB H
CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEICTB U UX TEXHOJIOIMUECKOI0 000py10BaHUS.

B pesyabTare ocBoeHUsA
o0pa3oBaTeJIbHOM
Kon Sp——— Ilepevyens niIaHMpyeMbIX pe3yJIbTATOB
KOMIIeTCHIIUH ., 00y4eHuUsI 1O AUCUHILIMHE
00y4aIOIIUICA 10JIKEeH
o0JsazarTh
OIIK-4 Crnoco0eH noHuMaTh 3HATh:
HPHHIHKIBI PA0OTHI ® CHHTAaKCHYECKHME KOHCTPYKLMH,
COBPEMEHHBIX CTPYKTYpHI JaHHBIX, HA0OPBI METOJIOB
MH(pOPMaIMOHHBIX U cOoCcTaB OMOIMOTEK MPOLIETYP
TEXHOJIOTUH U 00BEKTHO-OPUEHTHUPOBAHHOTO S3bIKA
UCIOJIb30BaTh UX VIS IPOrpaMMUPOBAHUS.
pelieHus 3a1aq yMeTh:
npoecCHOHATLHOM e pazpabarbiBaTh BBIYHCIIMTCIIBHBIC
ACATCIIbHOCTH IIporpamMmsbl Ans HUCCICA0BaHMSI
KOHCTPYKLMIH TPAHCIIOPTHBIX CPEACTB
C YYETOM OCHOBHBIX TpeOOBaHMI
MH(POPMALIMOHHON 0€30MaCHOCTH;
® JCIOJIB30BaTh nH(pOpPMaIMOHHbIE
TEXHOJIOTHH B 3a/ladyaX MEXaHUKU MPU
IPOEKTUPOBAHUH M HCCIIEIOBaHUAX
CUCTEM TPAHCIIOPTHBIX CPEJ/ICTB;
BJIAJETh:
® UHCTPYMEHTaMH DPa3pabOTKu
IPUKJIAJHBIX IPOTPaMM OJHOU U3
COBPEMEHHBIX BBIYUCIIUTENbHBIX
Cpell IpOrpaMMHUPOBaHUS.
OIIK-14 CniocobeH pazpabaTbiBaTh | 3HATh:
AJITOPUTMBI U ® OCHOBHBIE PUHIIUIIBI
KOMIIBIOTEpPHBIE ITOPUTMU3ALINHI JJI Pa3pabOTKU U
MIPOrpaMMbl, IPUTOAHbBIE HCII0JIb30BAHUS TPUKIIAIHBIX
JUISL IPAKTUYECKOTO MIPOrpaMM pacueTa HanpsKEHHO
MIPUMEHEHUS 1e(OpMHUPOBAHHOTO COCTOSHUS
KOHCTPYKIUHA TPaHCIOPTHO-
TEXHOJOTMYECKHUX CPEICTB U UX
TE€XHOJOTHYECKOro 000py10BaHusl.
yMeThb:
®  JCIOJIB30BaTh COBPEMEHHOE




MporpaMMHOE 00ecTIeueHUE st
pa3pabOTKU MPUKIIAJHBIX MPOTrPaMM
pPacUETHOTO aHAJINM3a HATIPSKCHHO
ne(OPMUPOBAHHOTO COCTOSIHHS
JieTajel U y3J0B TPaHCIIOPTHO-
TEXHOJOTHYECKHUX CPEJCTB M UX
TEXHOJIOTUYECKOTO 000y I0BAHHUS.
BJIAI€Th:

® HaBBIKAMHU IPUMEHECHUS CHCTEMBI
IPOTPaMMHUPOBAHUS TSI Pa3pabOTKH
MPUKJIAHBIX TPOTPaMM JIJIsL pacyeTa
HAIPSHKCHHO Je(OPMHPOBAHHOTO
COCTOSIHMS IETAJICH U y3JI0B
TPaHCIOPTHO-TEXHOJIOTUICCKUX
CPEICTB ¥ KX TEXHOJIOTUYECKOTO
o0opynoBaHus .

4 CTpyKTypa U co/iep:KaHue TUCHUIINHBI

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

JlucuumuinHa 9YuTaeTcs Ha TEpPBOM Kypce BO BTOpoM cemectpe. IIpoBomsarcs
nJabopaTopHbie paboThl — 72 yaca, (hopMa KOHTPOJISI —3K3aMeH (BTOPO cemecTp).

Buj yyeOHoM padoThI Bcero yacos Cemectp
2
OOmas Tpy10eMKOCTb 144 (4 3.¢e.) 144 (4 3.¢.)
AyIuTOpHBIE 3aHATHS 72 12
(Bcero)
B Tom yucie
JICKIIUU - -
[IpakTHueckue 3aHsATUS - -
JlaGopatopHble 3aHITHS 72 72
CamocrosiTenbHas 72 72
paboTa CcTy/eHTa
KypcoBas padota HET HET
Kypcosoit npoekr HET HET
Bua npomexxyTouHOM DK3aMeH
aTTeCTallu

CrpykTypa W COAEpKAHUE AUCUUIUIMHBL <«SI3bIKHM TMPOrpaMMUPOBAHUS IS
oOecreyeHus: MPOrpaMMHBIX KOMIUIEKCOB IMHAMHUKHU U IPOYHOCTHY 10 CPOKaM U BUIAM
paboTel oTpakeHsl B [Ipunoxenun 1.

Conep:xanue pa3aesioB IMCHUIIAHBI.

Tema 1. BBeaenue.



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

O030p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPUKIAIHBIX
porpamMm Uil pELIeHUs 3aJad MEXaHWKM KOHCTPYKLUHWA TPAHCIOPTHBIX CPEICTB,
aHaJlM3a HaMpsHKEHHO-Ae(POPMUPOBAHHOTO, TEPMUUYECKOTO COCTOSIHUM AeTaneil u y3j0B
aBTOMOOMJIE M TPAKTOpPOB. TEHAEHUMHU pa3BUTUS MPOrPAMMHOrO OOECHEUEHMS IS
pelIeHus 3aJa4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O030p BO3MOXXHOCTEH KOMIIBIOTEPOB, HX AaApPXUTEKTYpbl, KOMIIOHEHTOB U
nepudepuitHoro 000pya0BaHMS JIJIsl PEIICHUS 3a7]a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O630p 3hPeKTUBHBIX U  MPOU3BOAUTEIIBHBIX  YUCJICHHBIX  QJITOPUTMOB,
peanu3yeMbIX B IPOrPAMMHBIX KOMIUIEKCAX JJIsl PEUIEHUS 3a7a4 MEXAHUKH.

JeMoHcTpanusi pe3ysbTaTOB IMPUMEHEHHUS MPOTPAMMHBIX MPOAYKTOB IS
BBIITOJTHEHUSI PACUYETHBIX MCCIENOBAaHUN PEaIbHbIX KOHCTPYKUMU TPAHCIOPTHBIX
CPEICTB. DIIEMEHTbl MAaTPUUHOMN anreOpbl U TEOMETPUUECKOTO MOICTUPOBAHMUS.

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

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

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

Jlornueckue BolpakeHus. Jlornueckue onepauun. ApupMeTHUECKUE BBIPAKEHUSI.
Apudmernueckue omnepauuu. [IprHopuTeT BBINOJHEHUS ONepanuil NpU BBHIYMCICHUU
3HaueHus BeIpakeHus. [IpeoOpa3oBaHre TUIIOB JaHHBIX.

basoBeie  omepatopel  s3plka  nporpammupoBanus ~ C++. Onepatopsl
IIPUCBAaNBaHMs, LINKJIA, YCIOBHBIE, IEPEX0/1A, COCTABHBIE.

IIeperpy3ska onepaTopos.

Hcnons3oBanue ¢yHkuuii. DopmanbHble mapaMmeTpbl. OOMEH JaHHBIMU MO
3HAYEHHMIO U MO CChUIKE. Bo3Bpamaemsiil mapaMeTp.

Crnosxnble Tunbl JaHHbIX. Kinacesl. CTpykTypa kiacca. [loHstus o0bekTa Kiacca.
[IyOnryHble W 3alllMIIEHHBIE 3JEMEHThI Kjacca. ba3oBble M MPOU3BOJHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie pyHKIUU.

Tema 3. O030p HHCTPYMEHTOB CpeAbl IPOrPAMMHPOBAHUS.

Wurepdeiic  cpenst  mporpammupoBanms MS  Visual — Studio. T[lanenun
«O06o3peBarens pemeHuit», «llpencraBinenune kmaccoB», «Pecypceb»y. CnocoOsbl
co37aHusl U HAaCTporku mpoekta. Co3maHne pecypcoB (AMAIOTOBBIX MaHENeH, MmaHenen
MHCTPYMEHTOB, MEHIO, aKCeJIepaTopoB M Jp.) Ha OCHOBe mIabioHOB. Vcnosibs3zoBaHue
«Macrtepa kiaccoB» ISl CO3JaHUS TIEPEMEHHBIX, (PYHKIMH, KiIaccoB. Bo3moxkHOCTH
BBIIIOJIHEHHS OTJIA/IKH IPOEKTA.

Tema 4. Co31aHue KOHCOJIBbHBIX MPUJIOKEHHUIA.

CtpykTypa KOHCOJIBHOM THporpaMmbl. JlupekTuBsl mpenporneccopa. ['mobdansHoe
U JIOKaJIbHOE MpeACTaBieHe NaHHbIX. O0JacTH BUIMMOCTH NIepeMeHHbIX. CTaThuyeckoe
M JMHAMHYECKOE pa3MelleHue JaHHbiX. Ornepanuu BBOAA/BbIBOJIA HA KOHCOJb
yrpasienus, B ¢pain. Komnuisiius v oTiaaaka nporpaMmmei.



Tema 5. Co31aHue NPUI0KEeHNH HA OCHOBE 0JI0KA IHAJIOTa

O030p cpeacrs oudmuorekn MFC (MS VC++) ans co3maHus NpHIOKEHUN Ha
ocHOBe Onoka auanora. Mcnons3oBanue MHTEPPEHCHBIX 3JE€MEHTOB YIIPABJICHUS THIA:
KHOIIKa, OKHO pPEJaKTHPOBaHUA, NEPEKII0YaTeNb, CIUCKH, OeryHok W ap. Co3naHue
00pabOTUMKOB COOBITHI 3a/ICHCTBOBAHMSI 3JIEMEHTOB yIIPABJICHHS.

Tema 6. Co3nanue npuiokeHuii ¢ rpadpuueckum uHTepeiicom

O030p cpeacts oudmmorekn MFC (MS VC++) nmns co3maHust NPUITOXKCHHMA
rpaduueckum untepdeiicom. Hactpoiika Buna rpaduueckoro mpunoxenus. CTpykTypa
IPUIOKEHUS «TOKYMEHT-TIPEACTABICHUE.

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

Co3ngaHue »BJIEMEHTOB YIPABICHUS: OCHOBHOE MEHIO U €ro JJIEMEHTHI,
KOHTEKCTHOE€ MEHIO, IaHEIb WHCTPYMEHTOB. VICIONb30BaHUE TOPSYMX KIIABHIII
(axcenepaTtopoB) /i yrpaBieHus mporpamMmoii. CriocoObl padOTHI ¢ MBIIIBIO. 3aaHne
nojcka3zok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznanue n0YepHUX OKOH M OJIOKOB Juaiora (MOJajdbHbIA/HEMOAbHBIA OJI0KH
nuanora, 0J0K Auanora co BKJIAJIKaMH).

OO1ue 610K ranora: OTKPBITH (DAl AJig YTEHUs, OTKPBITh (aili s 3alluCH,
BBIOOp 1B€TA, BBIOOD MIpU(Ta TEKCTA, IeYaTh JOKYMEHTA U Ap.

3anyck NpuiIoKeHuM u3 nporpammel. Co31aHue OTOKOB.

Tema 7. Ilpumenenue O6méamorexkn OpenGL npu co3ganum rpaduyeckux
NPUJI0KEHU I

00630p cpeact 6ubmuorexn OpenGL npu co3zganuu rpaduuecKuX MPUIOKEHUH.

Tema 8. Opranuszanusi NapajjieJbHOr0 BbINOJHEHUS] AITOPUTMOB

O0630p cpencTB MapauiedbHOTO MPOrpaMMHUpPOBaHUS Ha OcHOBe cpeactB MPI
OpenMP. TumoBble cxeMbl U MOJEIU OPTaHHU3AIMU MapaUIeTbHBIX BBIYUCICHUN B
MHOTOITPOIIECCOPHON/MHOTOITOTOKOBOW CHCTEME.

5. O0pa3oBaresibHbIE TEXHOJIOT U

Meroarka mpenoaBaHusl JUCHMIUIMHBI «SI3bIKM MPOrpaMMHPOBAHUS IS
oOecrieueHrss MPOTPAMMHBIX KOMIUJIEKCOB JAMHAMUKA W TPOYHOCTH» U pean3arius
KOMIIETGHTHOCTHOTO  TMOAXOJa B  U3JIOKEHUUM W BOCHPUATAM  MaTepuana
IpelyCMaTpUBaeT HCIIOJIb30BAHUE CIEAYIOIIMX aKTUBHBIX (OpPM  MPOBEACHUS
TPYNIOBBIX, UHANBUAYATBHBIX, ayJIUTOPHBIX 3aHATUA B COUYETAHWU C BHEAYIUTOPHOU
paboToii ¢ wenblo (OPMUPOBAHMS M PaA3BUTHUA NPOPECCHOHATIBHBIX HABBIKOB,
00yYaroImuXCs:

— MOATOTOBKA K BBIMOJHEHUIO J1a00OPATOPHBIX padOT B JIabOpaTOpUSIX BY3a;

— TIOATOTOBKA, MPEACTABICHHWE M OOCYXJCHHE Mpe3eHTAIMi Ha CEMHUHApPCKHUX
3aHATHAX;

— OpraHm3aiys U MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUH CTYACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— IIPOBCACHUC MACTCP-KIACCOB OKCIICPTOB N CIICHHUAJIMCTOB B 00J1aCTH YMCIIEHHBIX
MCTOAO0B U IIPHUKIIAAHOTO IIPOIrpaMMHUPOBAHUA.



6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAlluM 10 UTOraM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTYAEHTOB.
B mporecce 00ydeHUS HCMOIB3YIOTCS CIEAYIONIHME OICHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OLIGHOUHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
yCIIEBA€MOCTH M MPOMEKYTOUHBIX aTTECTAIIHIA:

- TOJrOTOBKA K BBHIMOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTA.

OneHouHbIE CpelcTBa  TEKYIIEr0 KOHTPOJS  yCIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI M 3aJlaHusg B (opme OJIaHKOBOTrO W (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJISI OCBOCHUSA OOYYaIOIMIUMHCS Pa3lesioB JUCHUIUIUHBL,
3aIliTa KypcoOBOTO MPOEKTA.

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

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIsl POBeIeHUS MPOMEKYTOUYHOMH ATTeCTANNH
00y4arIIMXCs M0 JUCUMILIMHE (MOIYJII0).

6.1.1. IlepeueHbp KOMIETEHIIMN C yKa3aHUEM STamoB UX (OPMUpPOBaHMS B MpPOIECCE
OCBOCHHMSI 00pa30BaTEIBHON IPOTPaMMBI.

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

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeIbHOM IPOrpaMMbl 00yUYaKO LU CS
KOMIICTCHIIUH J0JI2KeH 00/1a1aTh
OIIK-4 CriocobeH MoHUMAaTh NPUHIMIIBI pab0Thl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI U NCIIONIb30BaTh UX VISl pelIeHUs 3a1au MpodeccnoHalbHON
JESATEIIBHOCTH
OIIK-14 Criocob6eH pa3pabaThiBaTh alTOPUTMBI M KOMIIBIOTEPHBIE IIPOTPAMMBI,
MPUTOJHBIC IJIA TPAKTHYCCKOTO TPUMCHCHUA

B mporecce ocBoeHust 00pa3oBaTEIbHONW MPOTrpaMMBbl JIaHHbIE KOMIIETEHIIUU, B
TOM YHUCJE€ WX OTAEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJI€ OCBOCHUS
OOyJarOIUMUCS JUCITUIUIHH (MOYJIeH ), MPAKTHUK B COOTBETCTBUU C YUCOHBIM IJIAHOM
Y KaJIeHJapHBIM TparikomM ydeOHOTOo mpoIiecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEeB OLICHNBAHUS KOMIICTCHIMH,
(hopMHpYyeMBIX 10 HTOTaM OCBOCHHS IUCHUILIUHBI (MO1YJIs1), ONUCAHUE IKAJ
OlleHMBAHHUA.



[lokazarenem

OLICHHMBAHUA

KOMIIETEHIINHN

Ha

Pa3JINYHbIX

oTallax

1%9,¢

(bopMUpOBaHUS SIBIISETCS OCTIDKEHUE OOYYAOIIMMHCS TUTAHUPYEMBIX pPE3yJIbTaToB
00yYeHUs MO TUCHUILUIMHE (MOJIYIIIO).

OIIK-4 Cnioco6eH MOHMMATH MPUHIMIIBI PA00THI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI U MCT0JIb30BATH

HX JJIS1 pelieHns 3a1a4 Npo¢ecCHOHAIBLHOM AeATeTbHOCTH.

Kpurepumn onieHuBaHus

ITokazartesb
2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
CHHTAKCHYCCKHE | neMOHCTPHUPYET IIOJIHOE JIEMOHCTPUPYET JIIEMOHCTPUPYET JIIEMOHCTPUPYET
KOHCTpYyKIHH, OTCYTCTBHE HIIA HETIOJIHBIE Y4aCTHYHbBIE TOJIHBIE
CTPYKTYPBI
HAHHBIX, HAGODHI HEJ0CTaTOYHOE ) TEOPETUUCCKUE 3HAHUS | TEOPETUUECKUE 3HAHUS TEOPETUICCKUE
METONOB 1 coctap | COOTBETCTBHE 3HAHMI B CUHTaKCUYECKUX CUHTaKCUYECKUX 3HAHUS B
GUGIHOTEK 00JTaCTH CHHTAKCHYECKUX KOHCTPYKITHH, KOHCTPYKITHH, CTPYKTYp | obmactu
Tporesyp KOHCTPYKIUH, CTPYKTYP CTPYKTYP JaHHBIX, JIAaHHBIX, HA0OPOB CUHTaKCUYECKU
00BEKTHO- JTAHHBIX, HAOOPOB METOMIOB | HAOOPOB METOJIOB H METOJ/IOB M COCTAaB X KOHCTPYKITHUH,
OPUCHTUPOBAHHOI' | i cocTaB OMOIHOTEK cOCTaB OMOIMOTEK OMOIMOTEK TPOIICTYP CTPYKTYP
0 Ji3bIka npoueayp 0OBeKTHO- Tpoueayp 0ObeKTHO- 00BEKTHO- JaHHBIX,
POTPaMMHUPOBAH
L OPHEHTHPOBAHHOTO S3BIKA OpPHEHTHUPOBAHHOTO OpPHEHTHUPOBAHHOTO HabOpOB
MPOTPaMMHUPOBAHHS. SI3bIKA SI3bIKA METOJIOB U
nporpaMMupoBanus.J[o | mporpaMMupOBaHHS. cocraB
MyCKaloTCs OoubmmoTex
3HAYUTENBHBIC ONIHOKH, 11001001 (5314%0)
MpOsBIsIeTCA 00BEKTHO-
HE0CTATOYHOCTH OpHEHTHUPOBAHH
3HAHUH, 10 PAY 0ro s3bIKa
MoKa3arelieu, MpOrpaMMHUpoOBa
oOyJatomuiics HUSL.
HCTIBITHIBAET
3HAYHUTEILHBIE
3aTpyAHEHUS TIPU
OTIepPUPOBAHUH
3HAHUSIMH TIPU HX
MepeHoce Ha HOBBIC
CHUTYaIINH.
yMeTh: OOy4aroIuiics He yMeeT OO0yyaromuics OO0yyaromuics OO6yyaroruics
paspabaTbiBaTh WJIU B HEIOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BBIMUCTUTCIBHBIC | crenenn ymeer: HETIOJIHOE YaCTMYHOE COOTBETCTBHE | IOJHOE
TPOTPaMMBI JUTA pa3pabaTbiBaTh COOTBETCTBHE CIEAYIOINX YMEHHIA: COOTBETCTBHE
HCCHeHOBaHPﬁH BBIIUCJIMTCIIBHBIC CIEAYIOLIUX YMEHUM: CIEYIOIIHNX
SoReTPy Y HpOTpaMMBI 1T a3pabaThIBaTh a3pabaThIBaTh MEHHIA:
R HCCICIOBAHNA EBI‘II:)I/ICJII/ITCJIBHLIG EBI‘-IPI/ICJH/ITGHBHBIG g .
CPEJICTB C YUYETOM KOBCTpYKIyzit >
OCHOBHEIX pOrpaMMBbI JIJIst MPOTPAMMBI JJIs pa3pabaThBaTh
TpeGoBaHmit TPAHCLIOPTIRIE CPEACTS € HCCICOBAHNA HCCICIOBAHNA BBIUKMCIIUTENBH
HH(OPMAITHOHHO YHETOM OCHOBHBIX KOHCTPYKITHIA KOHCTPYKITHHA BIe [IPOTrPaMMEI




1 0€30I1aCHOCTH,
UCIIOJIb30BaTh

HH()OPMAITHOHHBI
€ TEXHOJIOTHH B
3ajadax
MEXaHUKH MTPH
MPOEKTUPOBAHUU
U HCCIICAOBAHUSAX
CUCTEM
TPaHCHIOPTHBIX
CpPEICTB.

TpeboBaHUit
nH(pOpMaAITMOHHON
0€30MacHOCTH;
HCIIOJIb30BaTh

nH(pOpMaITHOHHBIC
TEXHOJIOTHH B 33/1a4ax
MEXaHHKH MPU
MPOCKTUPOBAHUY U
WCCIICIOBAHUSAX CUCTEM
TPAHCIIOPTHBIX CPEACTB.

TPaHCIIOPTHBIX CPEIICTB
C Yy4ETOM OCHOBHBIX
TpeOOBaHMIA
WHPOPMAaITMOHHON
Oe3omacHocTH;
UCTIOIb30BaTh

WHPOPMAaIMOHHEIE
TEXHOJIOTHH B 3a/1a4ax
MEXaHHUKH [IPU
MIPOEKTUPOBAHUU U
HCCIICIOBAHUAX CHCTEM
TPaHCTIOPTHBIX
CpPEICTB.

Homnyckarorcst
3HAYUTENBHBIC OINOKH,
IPOSIBIISICTCS
HEJ0CTaTOYHOCTb
BJIaACHUA HaBbIKaMU I10
psioy MOKas3aTenew,
OO0yyaromuics
UCTIBITHIBAET
3HAYUTENbHBIC
3aTpyJIHEHUs IpU
NPUMEHEHUH HAaBBIKOB
B HOBBIX CUTYyallUsiX.

TPaHCIIOPTHBIX CPEIICTB
C YY4ETOM OCHOBHBIX
TpeOOBaHMIA
WHPOPMATHOHHON
Oe3omacHocTH;
UCTIONIb30BaTh

UH(POPMAITUOHHBIC
TEXHOJIOTHH B 33J1a4ax
MEXaHUKH TIPH
MPOSKTUPOBAHUH U
HCCIIEIOBAHUSIX CHUCTEM
TPAHCIIOPTHBIX CPE/ICTB.
YMeHHs OCBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYNUTEIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyJIHEHUs IpU
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHHIE
CUTYyaIUH.

JUTST
WICCIIEIOBaHUSA
KOHCTPYKIHUA
TPAHCIIOPTHBIX
CPEJICTB C
y4eToM
OCHOBHBIX
TpeOOBaHUIA
nH(pOPMAITHOHH
oM
0e301acHOCTH;
WCIIOJTE30BATh
nH(pOPMAITHOHH
bI€ TEXHOJIOTUU
B 3a71a9ax
MEXaHUKH MTPU
MIPOSKTUPOBAHU
uu
HCCJICJOBAHUAX
CHUCTEM
TPAHCIIOPTHBIX
CPEJICTB.
CBoOoaHO
OTepUpyeT
MPHOOPETEHHBI
MU YMEHUSIMH,
IMPUMCHACT UX B
CUTYaIUsIX
MOBBIIIIEHHOM
CJIOHOCTH.
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BJIAETD: OOyuaromuiics He Bnageer | OOyuaronuiics He B OO0yyarommuiics OO0yyaromuiics
HHCTPYMCEHTAMU WY B HETOCTATOYHOMN IIOJIHOM MEpE BIIAJEET YaCTUYHO BIIAJIEET B IIOJTHOM
paspaboTKu CTEIICHU BIaJEeT MHCTPYMEHTaMHU MHCTPYMEHTaMHU o0Bbeme BiajeeT
NPUKIIaTHBIX HHCTPYMEHTaMH pa3paboTKu pa3paboTKu HHCTPYMEHTaMH
IPOrPaMM OIHON | pa3paGOTKM MPUKIATHEIX MIPHUKIIATHBIX POTPaMM | IPUKJIAIHBIX IPOTPaMM | pa3paboTKu
U3 COBPEMECHHBIX | porpamMm OJHOW U3 OJHOM U3 COBPEMEHHBIX | OJJHOM U3 COBPEMEHHBIX | MPUKIATHBIX
BBIYMCJIINTCIIBHBIX | cCOBpEMEHHBIX BBIYMCIIMTENIBHBIX CPEA | BBIUUCIUTEIBHBIX Cpel porpaMmm
cpen BBIYHCIUTENBHBIX CPEJl MPOTPaMMHUPOBAHUS. nporpammupoBanus.Has | ogHoit U3
[POTPaMMHMPOBAH | porpaMMUPOBaHHUS. Homyckarorcs BIKM OCBOEHBI, HO COBpPEMEHHBIX
us. 3HAYUTENFHBIE OMUOKH, | TOMYCKAIOTCA BBIYUCIIATEIbH
MpOsBISIETCA HEe3HAaYUTEIbHbIE BIX Cpen
HEJOCTATOYHOCTh OIINOKHM, HETOYHOCTH, IporpaMMupoBa
BJIAJICHUS] HABBIKAMU 110 | 3aTPYyJIHEHUS IIPU HUSL
psiy IOKa3aTeneu, [IEPEHOCE YMEHUN Ha CBoOoHO
OO0yyvaromuiics HOBBIC, HECTAHIAPTHBIE | MPUMCHSET
HCIIBITHIBACT CUTYaIUH. MOJTy4YeHHbIE
3HaYUTEIbHBIC HAaBBIKH B
3aTpyAHEHUS pU CUTYaLUIX
MIPUMCHEHUY HAaBBIKOB TTOBBIIICHHON
B HOBBIX CUTYaLIMsIX. CJIO’KHOCTH.
OIIK-14 Cnoco0eH pa3padaTpIBaTh AJATOPUTMbI M KOMIIbIOTEPHbIE POrPAMMBbI, IPUTOIHbIE [JIf

NMPaAKTUY€CKOIro NpuMEHCHUS

Kpurepun oueHnnBanust

IToxa3aresn
2 3 4 5

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

3HAYUTENIbHBIC OIIMOKH, | He3HAUYNTEIIbHbIE TEXHOJIOTMYECK
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MIPOSIBIIACTCS ONITHOKH, HETOYHOCTH, UX CPEJCTB U UX
HEJI0CTATOYHOCTh 3aTpyIHEHHS TIPU TEXHOJIOTHYECK
3HAHWH, 110 Py AHAJUTHYCCKUX oro
noKa3zaTeJeH, oreparusx. 000py1OBaHMs.,
oOyJatomuiics cB0OOHO
HCTIBITHIBAET ornepupyeT
3HAYUTEITLHEBIC mpuobpe-
3aTpyAHEHUS TIPU TEHHBIMU
OIIEPUPOBAHUU 3HAHUSMH.
3HAHUSIMH TIPU HX
HepeHOCe Ha HOBBIC
CUTYaIIUH.
yMeThb: OOy4aromuiicss He yMeeT OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
HCTI0JIB30BATh WUJIM B HEIOCTaTOYHOM JIIEMOHCTPUPYET JIIEMOHCTPUPYET JIIEMOHCTPUPYET
COBPEMCHHOC CTEIEHU yMEeT: HEToJIHOE YaCTUYHOE COOTBETCTBHE | MOJIHOE
TPOrpamMMHOC HCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIEIYIOIINX YMCHHIA: COOTBETCTBHE
obOecrieueHue s .
paspaGoTKu MPOTrpaMMHOE O0ECIIeUeHHE | CICAYIOIINX YMCHHIA: CIIEYIOINX
NPUKIIaHbIX 1715 pa3paboTKu HCIOIb30BaTh YMEHHMI:
nporpamMmm MPHUKJIATHBIX TPOrpaMM WCTIOJIb30BaTh COBPEMEHHOE
pacyeTHOro pacyeTHOro aHanu3a COBPEMEHHOE IpOrpaMMHOE UCIIOJIb30BaTh
aHaJnsa HaIpsKEHHO MIPOTPaMMHOE obecrieyeHue s COBpPEMEHHOE
HAIpPSDKCHHO 71e(OpPMHUPOBAHHOTO obecrieuenue s paszpaboTKH IPOrPaMMHOE
AIChOpMUPOBAHHO COCTOSIHUSI JICTAJICH U y3JI0B | pa3pabOTKH NPUKJIAJHBIX TIpOrpaMM | obecrieueHne

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

TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPENICTB
U UX TEXHOJIOTHYECKOTO
o0opynoBaHUS.

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

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

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

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

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

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
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
HEJ0CTATOYHOCTh
BJIaACHUA HaBbIKaMU I10
pAnly oKas3aTenen,
OO0yyvaromuiics
HUCIIBIThIBACT
3HAYUTENHHBIC
3aTpyIHEHUs IpU
IMPUMCHCHNHU HABLIKOB
B HOBBIX CHUTYaIlUsX.

OO0yyarommuiics
YaCTUYHO BIIaJIEET
HaBBIKAMU PUMCHCHUS
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
000pymOBaHUS .
CBoboaHO
MPUMEHSIET
HOJ'Iy‘IeHHI)IC
HAaBBIKH B
CUTYyAIIUAX
MMOBBINICHHOM
CJIO’KHOCTH.
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[IIkanel OLIEHMBAHMS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTallMM U HX
OIHCaHUeE:

®opma NpPoMe:KYTOUHOH aTTeCTAIMM: IK3aMeH (cemMecTp 2).

[TpomexyTouHas aTTecTanus o0yJarommxcs B popme sK3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHS] BCEX BHUJIOB Y4EOHOW pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM TJIAHOM IO JAHHOW IUCHUIUIMHE (MOJYINIO), MPU 3TOM YUHTHIBAIOTCSA
pe3ysbTaThl TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH B TedeHue cemectpa. OLeHka
CTENEHU JTOCTHKEHUS OOY4YaroIIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHS IO
OUCLMILIMHE (MOJYJII0) IPOBOAUTCA IMPENOAABATEIEM, BEIYLIUM 3aHATHS 10
AUCLMIUIMHE  (MOIYJI0)  METOAOM  3KcrepTHOM — oueHku. [lo  wmrToram
IPOMEXYTOUYHOM aTTeCTallMM IO IUCLUIUIMHE (MOIYJI0) BBICTABISETCS OLEHKA
«OTJINYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHO)» WIH «HEYAOBIECTBOPUTEIBHOY.

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAlTCS  TOJNBKO  CTYAECHTHI,
BBIMIOJTHUBIIME BCE BHUABI ydyeOHOW pabOThl, MpPEerLyCMOTpPEHHbIE padoueit
MpOrpaMMoil 1O AMCHUIUIMHE «S3BIKM TPOrpaMMHUpPOBAHMS A OOeCleyeHus
MIPOTrPaMMHBIX KOMIUIEKCOB AUHAMUKHA M MPOYHOCTH»: MPOIUIA MPOMEKYTOUHBIN
KOHTPOJIb, BBINIOJHUJIM JIa0OpaTOpHbIE PAOOTHI.

HIkajaa oneHNBaHUA Onucanue

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
MPeAyCMOTPEeHHBIE ~ y4eOHBIM  1aHoM.  CTyaeHT
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, 3aTPYIHCHHS
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 3HAYUTEIbHbBIE
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 BbpImonHeH oauH wuid 0Oosiee BUAOB Yy4eOHOM
paboThl, TMPEAYCMOTPEHHBIX  y4YEOHBIM  IIJIAHOM.
CTylleHT J€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUW, YMEHUMN, HABBIKOB MPUBEACHHBIM B TaOJIMIIAX
nokKaszareyiei, JOMYyCKalOTCs 3HAUYUTENbHBIC OLIMOKH,
HeynosneTBopuTebHO . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 110
pAany IoKa3aTeeH, CTYJICHT HUCIILITBIBACT
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-MeTOAMYecKOe U HH(POPMAITMOHHOE o0ecnieyeHHne JUCUUIINHBI.

a) OCHOBHAas JiuTeparypa:

1. Eropos, /I. JI. Teopusi BBIUUCIUTEIbHBIX MPOIECCOB U CTPYKTYpP: yueOHOE
nocooue / JI. JI. EropoB. — Kazaub: KHUTY, 2018. — 92 c¢. URL:
https://e.lanbook.com/book/138432

2. KysnenoB, A.C. Teopus BeruucnutenbHbix mporieccoB / A.C. Kysnenos,
P.1IO. Iapes, A.H. Kusa3pko; MUHUCTEPCTBO HAYKHN 1 BBICIIEI'O
OBPA3OBAHUA POCCUICKOU ®EJEPALNN, Cubupckuit
Oenepanbublii  yHUBepcuTeT. — KpacHosipck: Cubupckuii  QemaepanbHbIii
YHUBEPCUTET, 2015. — 184 C. URL:
http://biblioclub.ru/index.php?page=book&id=435696.

3. YnbsinoBa, H. JI. OcHOBHBIE TPUHIMUIIBI AJTOPUTMHU3ALIMHU: YIEOHO-
Metoaudeckoe mocoodue / H. JI. YnbsiHoBa. — bpsHck: bpsackuit TAY, 2020.
— 56 c. URL.: https://e.lanbook.com/book/172114

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:
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1. I'py3una, 2.9. [IporpammupoBanue. C++ / 2.9. I'py3una, K.C. VBaHoB,
JI.B. bonnapeBa; MunuctepcTtBo oOpazoBanus u Hayku P®, Kemeponckuit
TOCYJapCTBEHHBIM yHUBEpCUTET, Kadenpa BBHIYMCIUTEILHON MaTeMaTHKHA. —
KemepoBo: KemepoBckuii rocyaapcTBeHHbIH yHUBEpcuTeT, 2015. — Y. 2. — 120
C.

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

2. KopuyranoBa, M.P. O0beKTHO-OpMEHTHPOBAHHOE MPOrpPaMMHUPOBAHUE HA
C++ / M.P. Kopuyranosa, K.C. lBanos, JI.B. bonnapeBa; MunucrepcTBo
oOpa3zoBanust u Hayku P®, KemepoBckuii rocynapCTBEHHBIN YHUBEPCHUTET,
Kadenpa BolunciurensHoit wmarematuku. — KemepoBo: KemepoBckuit
rocyIapCTBEHHBIN yHUBEpPCUTET, 2015. — 196 c.

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

B) DJIEKTPOHHBIE 00pa3oBaTe/IbHbIC PeCypPChl:
Kypc «S3biku  mporpamMMupoBaHusl JJjiE  OOECIEUEHHS IPOTrPaMMHBIX
KOMIIJICKCOB ITMHAMHWKHAU U HpO‘{HOCTI/I»
https://online.mospolytech.ru/course/view.php?id=9497

8. MaTepunajibHO-TEXHHYECKOe o0ecrieyeHne TUCIMIINHBI.
o CrnennanusupoBanHas yueOHas nadopatopus kadeaps «/Innamuka,
MPOYHOCTh MAIllUH W COMpPOTUBJICHHE MaTepuasnioB» Aya. H-212, ocHaieHHas
KOMIIBIOTEPAMU C YCTAHOBJIECHHBIM HEOOXOUMBIM MPOTPAMMHBIM 00€CTICUCHUEM;

o [IpoekTophbl, 3KpaHbl ISl IE€MOHCTpAIMU O0Yy4YarolUuX MaTepHalioB,
Mpe3eHTalul, y4eOHbIX (DUIIEMOB.

9. MeToauyeckne peKOMeHIALMHU JIJIsi CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

9.1 MeToanuyecKkue yKa3aHus M0 BbINOJHEHUIO U 0(OPMJIEHHIO PACYETHBIX
padoT mo AUCHMILIUHE «SI3bIKM MPOrpaMMUPOBAHUA IS 00ecTiedeHus]
NPOrPaMMHBIX KOMILIEKCOB TUHAMMKH U MPOYHOCTHY

9.1.1 TpeboBanus k odopmMIeHHI0 pacdeTHO PadoThI

1. Pacuernas pabota nomkHa ObITh odopmileHa B BHJe Ha Juctax ¢opmara A4 co
CIIENYIOLIMHU TTOJISIMH:

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

2. Pacuernas paboTa JOKHA UMETh THUTYIAbHBIA nUCT. Ilpumep odopmieHuss TUTYIBHOTO
JUCTAa TOKa3aH B MPUIOKEHHH.

3. PacuerHas paboTa JOKHA COIEPIKATh CIEAYIONINE pa3Ieibl:
e ConepxaHue.
e Bsenenwue.
e (OcHoOBHasl YacTkb.
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e 3aKIIOYCHHUE.
e CnuCOK HUCMOJb30BAHHOW JUTEPATYPHI.
e [lpunoxenus (He SBIAIOTCS 00SA3aTENBHOM YaCThIO OTUYETA).
4. CrpaHuubl OT4eTa JOJDKHBI OBITH MPOHYMEpoBaHbl. Hymepauuss HauMHAETCS CO BTOPOMU
crpaHunpl. Ha TUTynbHOM JICTE HOMEp CTpaHHIE HE IMPOCTABIISCTCA.
5. B ocHOBHOH wyacTh HaxomsATCs BCEe IPOHYMEpPOBaHHBIE TIJIaBbl, maparpadsl u
noamnaparpadsi.
Hymepauus maparpadoB u noamaparpadoB MpoOU3BOIATCS CIEAYIOUIMM 00pa3oM:

e [lepBas mudpa obo3HavyaeT HOMEpP TJIABBHI

e Bropas uudpa - nopsakoBelii HoMep maparpada.

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

e Il Onucanue pacueTHOM cCXeMbI

e 3.2 I'paHn4HBbIE YCJIOBUS

e 3.2.5 I'pannuHbIe YCJIOBHS 110 NepeMeleHuIM

HYMepaI_[I/IH PUCYHKOB HPOU3BOAUTCA CJIICAYHOIIUM o6pa30M:

e llepBas nu¢ppa o603HaUaeT HOMEp IJIABBHL
e Bropas uudpa - nopsaKoBbII HOMEpP pPUCYHKa B IJIaBe.

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

e Puc. 3.11. /ImamoroBoe OKHO BBOJIa MCXOJHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHWs TJaBbl, Maparpada, moanaparpada ¥ pUCyHKA HE CTABHUTCH.

Hazpanue riiaBbl nuieTcs 3arjiaBHbIMU NOTYXKUpHbIMU OykBamu. Ha3Banus naparpados u
noanaparpagoB MUIIYTCS CTPOUYHBIMH MOTYKUPHBIMHU OyKBaMU, 3a HCKJIFOUEHUEM NIEpPBOM

OykBbl, 3arnaBHoil. [loamaparpagsl MOTyT OBITh BBIJIEJIEHBI KYPCHBOM.

6. Hymepanus WMCIONB30BaHHOW JIUTEPATYpHl MPOU3BOAUTCA JIMOO B anaBUTHOM IOPSIKE,
100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM paboThI.

[Tpumepsl odopMIIeHUS JTUTEPATYPHI.
Kuaurn:

7. bunepman B.JI. — Teopus mexanndeckux kosebanuii. — M.: Beicmn. mkoma, 1980. — 408

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

Kypnanbr:

17



e bopucos 10.C., bnarosemenckuii FO.H., [Imurpuuenxo C.C., [TlankpaTtoB H.M. Ananu3
NPUMEHUMOCTH YPaBHEHH U HcciaeoBaHne GOpMbI KpUBOI ycTanocTu // 3aBoacKast
naboparopus. Iunarnoctuka 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 TpeGoBanus K comepKaHMIO Pa3aeJoB PACUETHOH PpadoThbI

1.

3.

4.

5.

B copep:kanMm 1ODKHBI OBITH INpEACTaBIEHbl Ha3BaHUS BceX IUIaB, MnaparpadoB U
nojanaparpagoB C ykazaHHEM HOMEPOB HAYaJIbHBIX CTPAHHIL.

Bo BBenenum 00OCHOBBIBACTCS AKTYaJIbHOCTb n CTaBUTCA Ocib pa6OTBI,

NEPCUHUCIIAIOTCA peIIacMBIC 3aJadnl KW JAa€TCA KpaTKOo€ COACPXKAHHME BCCX TIJIaB. ,HJ'I?I

KYpPCOBOI'O IMMPOCKTA, COACPKAIICTO KOHKPCTHBIC 3aAa4u, JaCTCA IMOCTaHOBKA 3aaa4v.
TeopeTI/Iqecxaﬂ pa60Ta MOXKET HOCUTh ONHUCATEIbHBIM WM METOAMYECKUUN XapakKkTep.

B ocHOBHOIT YacTH mOAPOOHO ONMUCHIBACTCS MOCIEOBATEILHOCTD PEIICHUS 3a]auu.
IlpumepHpiit I1aH OCHOBHOM 4acTH

e [JlocranoBka 3amauu. CBemeHust 00 OOBEKTE HCCIEAOBaHUS U 00JacTH

MaITUHOCTPOCHUSI.

TeopeTrueckre OCHOBBI PEIICHHS 33/1a4H, UCIIOJIb3yeMbIe aTOPUTMBI.

Ornucanue MporpaMMHOTO 00CCTIICUCHHS

NcxonHpie faHHbIE, OMMCAHUE PACUYETHOW CXEMBI.

Xapaxrepuctukun Mozaenu MKD. KomnnuyecTBo 351€MEHTOB, Y3J10B, CTEHEHEH

CBOOOIBI.

Omnucanye TUIIOB KOHEYHBIX 3JIEMECHTOB.

o Hudopmanus 00 yCIOBUAX 3aKPEIUICHUS U HATPYKEHUSI.

e TlocnenoBaTensHOCTh (DOPMUPOBAHUSI MOJIEIH CpeACcTBaMU MporpamMmbl MKD,
0COOCHHOCTH MOJATOTOBKH MOJICIIH.

e Uudopmarus o mporecce pemeHust 3a1aum.

e (CBefeHHs O KOMIBIOTEpE, XapakTepucTHkax mporpaMMmbl MKD (Ha3BaHwue,
BEpCHsi, BO3MOXKHOCTH), HEOOXOAMMBIX BBIUHUCIUTENBHBIX PECypcax, BPEMEHH
perieHusl.

e AHanu3 pe3ysbTaTOB PacyeToB.

B 3akawuyenun JaC€TCd KpaTKasd OLCHKAa M OCHOBHBLIC BBIBO/JIbI BBITTOJTHCHHOM pa6OTI>I.

B mnpuioxkenue BbIHOCUTCS HMH(OPMALIMOHHBIA MaTepuan, He TpeOYIoIUH AeTaabHOro
paccMOTpeHHsT B OCHOBHOHM 4acTu (Hampumep, TaOnuibl, TpaduKy, pPUCYHKH, JTHUCTUHTU
nporpamMm | T.11.)

9.1.3 TpebGoBanus K BHINOJIHEHHIO PACYETHON PadoThI

1.
2.

3.

Pacuernas pabora qomkHa ObITh 0()OpPMIIEHA COTJIACHO TPEeOOBAHUSAM YKAa3aHHBIM BBIIIIE.
Copepxanue pacueTHOW pabOThl JOMDKHO COOTBETCTBOBATh  IMEPEUYHUCICHHBIM BHIIIE
TpeOOBaHUSM.

Pacuernas pabota mommkHa OBITH CIaHa 3a JBE HENENH 1O OKOHYAHHUS CEeMEecCTpa.
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[IporpaMmMa  coctaBieHa B COOTBeTCTBHM ¢  DenepanbHBIM
rOCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICIIETO OOpPAa30BAHUS IO
HampaBiaeHuto moarotoBku  15.03.03  Ilpuxnamnas MexaHuka, TPOQHIE:
«IIporpamMmmupoBanue 1 1TU(POBHIC TEXHOJIOTHH B TMHAMHUKE U TIPOYHOCTH.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI

[Ipunoxenue 1.

«S3bIKN MpOorpaMMHUpPoOBaAHHUS JIsl 00ecTiedeHHusI MPOrPAMMHBIX KOMILIEKCOB THHAMHUKHA M NIPOYHOCTH»
1o HanpapJieHu10 noaArorosku 15.03.03 Ipukiaagnas Mmexanuka, npopuiab: IlporpammupoBanue u nuppoBbIe

TCXHOJOTHHM B JMHAMHUKE U IPOYHOCTH

< Buabi yueOHoli padorsl, ®opm
@ E 2| BKJIIOYAs CAMOCTOSITEIbHYIO Buabi camocTosiTeibHOM PadoThI bl
Paznen S =3 paboTy CTYIEHTOB, CTYJEeHTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
Jl | I/C | JlIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Bropoii cemecTp
1.1 | Tema 1. Beeoenue 2 1 8
JlaboparopHas paboTa «3HaKOMCTBO
12 |© uHTEep(delicoM YHUBEpPCATIbHOTO 2 1 8
' MPOrPaMMHOTO OOeCTieueHusl METo1a
KOHEYHBIX DJICMCHTOB »
Tema 2. bazoevie nonamus,
mepMmMunyl u onpeoeenus,
1.3 | ocnoenvie cunmaxcuueckue 2 2-3 10
KOHCmPYKUUU, CIpyKmypol OAHHbIX
A3vlKa npocpammuposanun C++.
1.4 | Jlabopamopnas paboma «mema 2» 2 2-3 10
15 Tema 3. O630p uncmpymenmos 2 4.5 8
cpeosl NPOZPAMMUPOBAHUSL.
1.6 | Jlabopamopnas paboma «rema 3» 2 4-5 8
17 Tema 4. Co3ovanue KOHCOJIbHBIX 2 6-7 10
npUNOIHCeHUIl.
1.8 | Jlabopamopuas paboma «mema 4». 2 6-7 10
1.9 | Tema 5. Co3z0anue npunosicenuil na 2 8-9 8
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OCHOG6e 010Ka ouanoza

1.10

Jlabopamopnas paboma «mema 5».

1.11

Tema 6. Cozoanue npunosicenuit ¢
zpaghuyeckum unmepgheiicom

10-14

10

1.12

JlaGopaTopHas paboTa «Tema 6.

10-14

10

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
napanienvHozo 6biNOJIHEHUA
anzopummos

17-18

10

1.16

Jlabopamopuas paboma «mema 8.

17-18

10

(Dopma ammecmauuu

Bcero yacoB no aucruinHe BO
BTOPOM CEMecTpe

72

72

Bcero 4acoB mo 1ucCIUIIAHE BO
BCEX CeMeCcTpax

72

72
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Tpunoacenue 2
paboueil npocpamme
MMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHMS POCCUMCKOM ®EJIEPALINN

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

HanpasjieHue NoAroTOBKH:
15.03.03 IIpukiagHass MeXaHUKA
IIpoduias: IlporpammupoBanue u nu@poBbIie TEXHOJIOTUM B INHAMHUKE U MPOYHOCTH
Dopma obyuenus: ounasl

Kagpeopa: /lunamura, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCIHHUIIJIMHE
«$I3bIKH MPpOrpaMMHUPOBAHUA /I 00eceYeHUs1 MPOrPaMMHBIX
KOMILIEKCOB THHAMHUKH M MPOYHOCTH

Cocras: 1. I[Taciopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

CocTaBUTEND:

Pycanos O.A.

Mockea, 2023200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

«$I3bIKH MporpaMMHpoOBaHus JIs 00ecredeHHs1 MPOrPAMMHBIX KOMILJIEKCOB TMHAMMKH M TPOYHOCTID)

dI'OC BO 3

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

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

KOMIIETEHIUIi [cCpeacTBa
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OIIK-4

CriocoOeH nNoHUMaTh
MPUHIUITB paOOTHI
COBPEMEHHBIX
WH(OPMAaIIMOHHBIX
TEXHOJIOTHI U
MCIIOJIb30BaTh UX IS
pelieHus 3aaau
npodecCHoHATBLHOM
e TEIIbHOCTH

3HATh:

CUHTAKCUYECKHE KOHCTPYKIIUU, CTPYKTYPBI
ITaHHBIX, HA0OPBI METOJIOB U COCTaB OMOIHNOTEK
MpoLEeayp 0ObEKTHO-OPUESHTHPOBAHHOTO
SI3bIKA ITPOTrPAMMHUPOBAHHS.

YMeEThb:

pa3pabaThIBaTh BEIYHCIUTEIBHBIE POTPAMMBI
TUIs1 UCCIICIOBAHHSI KOHCTPYKIIUI
TPAHCIIOPTHBIX CPEJICTB C YIETOM OCHOBHBIX
TpeboBaHMil HTHGOPMAIIMOHHON O€30IIaCHOCTH;
MCII0JIb30BaTh HH(OPMAIMOHHBIE TEXHOJOTHU
B 3a]]a4aX MEXaHUKH TP MPOSKTUPOBAHUH U
MCCIICTIOBAHUSIX CUCTEM TPAHCIIOPTHBIX
CpPE/CTB.

BJIA/IETh:

MHCTPYMEHTaMH Pa3pabOTKH MPUKIIAIHBIX
[IPOrpaMM OJIHOW U3 COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CPEJl IPOrPAMMHUPOBAHMS.

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

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
UACHOCIU - PaMm, Ky306808, demalell
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
KOHCMPYKMUGHbLE JJIEMEHMbL MAUIUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamernetl) 6 sude pacHemuvlx mooenetl

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMeENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsAHUSL U NPOYHOCMU Oemanei U y3nos
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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OIIK-14

Cnocoben
pazpabaThIBaTh
AIITOPUTMBI
KOMITBIOTEPHBIC
[POrPaMMBI,
[PUTO/THBIC
MPAKTUIECKOTO
MPUMCHCHUS

JJIA

BHATD:
OCHOBHBIC MPUHIIMIIBI AITOPHUTMU3ALUH JUTS
pa3pabOTKH U UCTIOJIb30BAHHS TIPHKJIIATHBIX
MporpamMM pacyeTa HalpsHKCHHO
ne(OpPMHUPOBAHHOTO COCTOSIHHSI KOHCTPYKIHIA
TPAHCIIOPTHO-TEXHOJIOTUUECKUX CPEICTB M UX
TEXHOJOTMYECKOTr0 000pYI0BAHHUSI.

YMeTh:

MCIIOJIE30BaTh COBPEMEHHOE MIPOrPaMMHOE
oOecnieueHue s pa3pabOTKH MPUKIIAIHBIX
[pOrpaMM PacYeTHOTO aHAIKM3a HAMIPSHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEICTB M UX
TEXHOJIOTHYECKOTO 000PY/I0BaHUSI.

BJIa1eTh:

HAaBBIKAMH TIPUMEHEHHSI CUCTEMBI
MPOTPaMMHUPOBAHHUS TSl pa3pabOTKH MPUKITHBIX
MpOrpamMM JUIsSl 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 /IeMEHMO8;

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

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWII B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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Hepeuenb OUCHOUYHbBIX cpeocme no 0ucuunﬂuue

Tpunoxcenue 3
K pabouetl npozpamme

«A3viKku npocpammupoeanus 0151 obecneuenus RPOCPAMMHBIX KOMRIIEKCO6 OUHAMUKU U

npouyHoCmU)
Haumenosanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpencTBa CpeacTBa ®OC
CpelcTBO KOHTPOJISI, OpPraHW30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroruyeckoro
VerHelii onpoc  [pa00oTHMKAa ¢ 0oOydaroIMMCs Ha  TEMBbI, Bomnpoce! o
1 coOeceoBanne, [CBS3aHHbIE C M3y4yaeMOW JUCUUIUIMHON, U TeMam/paszaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIUILIUHBI
00y4aroIIerocs Mo OMpe/ieIeHHOMY pa3Jeny,
Teme, npobiaeMe U T.11.
CpeAcTBO  IMPOBEIEHUS  IPOMEKYTOUHOM
aTTecTalldd 1O pe3yJbTaTaM BBIOJHEHUS
BCEX BHUAOB Yy4eOHOW pabOThl B TEUEHUH Tpumep SK3aMEHAIOHHOr0
2 JKzamen ceMecTpa C  MPOCTaBICHHEM  OLICHKH OmIeTa 1 BONPOCEH! K
(OK3) 9K3aMEHY
(OTJIIMYIHOY, «XOPOIIOY,
«(YZIOBIIETBOPUTEIHHOY» WIH «He
YIOBJIETBOPUTEIHHOY
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONPOTHUBJICHUE MATEPHUAIIOB)

JucuurivHa - SI3bIKU MPOrpaMMHUPOBAHUSA ISl 00ecriedeHusi MPOrPaMMHBIX
KOMILJIEKCOB IMHAMMKH U IPOYHOCTH

Hanpasnenue -15.03.03 [Ipuknannas Mmexanuka

[Ipoduns: [IporpammupoBanue 1 HUPPOBbIE TEXHOJIOTUH B JTUHAMHUKE U
MIPOYHOCTH

Bonpocsl 1J11 KOHTPOJIA 3HAHUH

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

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

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

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

5. bazoBeie omeparopsl s3blka nporpammupoBanusi C++.  Omneparopsl

IPUCBAaUBaHHUs, INKJIA, YCIOBHBIE, IEPEX0/1A, COCTABHBIE.

Ileperpy3ka orepaTopoB B sA3bIKE porpaMMupoBanus C++.

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

8. Knaccel B s3bike mporpammupoBanust C++. Ctpykrypa kiacca. [lonsarus
oObekTa kiacca. [lybnnuHble U 3alMIleHHbIE 31eMEHTHI Kiacca. ba3oBbie U
npou3BoAHbIe Kilacchl. Hacnenosanue. IleperpyxaeMble GyHKINU.

9. Uutepdeiic cpenst nmporpammupoBanuss MS VS. Tlanenn «O6o3peBarensb
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 MU JIp.) HAa OCHOBE IIA0JIOHOB.
Hcnons3zoBanne «MacTtepa KIaccoBy JJisl CO3/IaHUs MIEPEMEHHBIX, (PYHKITUH,
KJIACCOB.

12.B03MO0KHOCTH BBITIOJIHEHUS OTIAJAKH MPOEKTA.

13.Ctpykrypa koHCOJMBbHON mporpammbl C++. JIMpEKTUBBI TpempoIieccopa.
['mobGanbHOE W JIOKaNbHOE MpEACTaBieHUE AaHHBIX. OOIAaCTH BHIMMOCTU
MIEPEMEHHBIX.

14.CraTruueckoe U TMHAMUYECKOE pa3melieHne qaHHbix C++.

15.Oneparuu BBo1a/BbIBOAA C++ Ha KOHCOJIb YIIpaBJICHUS, B (Daiil.

16.Komnumsinust ¥ oTiaaka nmporpammel B cpeae MS VS.

o
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17.CpenctBa oubmuoreku MFC st co3maHusi MpuiioKeHU Ha OCHOBE OJI0Ka
nuanora. Mcmnonp3oBaHue HHTEP(HENUCHBIX 3JIEMEHTOB YIpaBiICHUS THIA:
KHOIIKa, OKHO pEeJaKTUPOBAHUS, MEPEKIII0YaTeNb, CIHCKH, OCTYHOK W Jp.
Co3manne  00paOOTYMKOB  COOBITHH  3aJ€HCTBOBAHUS  DJICMEHTOB
YIpaBJICHUS.

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

19.Pabotra ¢ rpaduUECKMMU HUHCTPYMEHTAMH pHCOBAHHUS OKHA: OOBEKTHI
KJIACCOB KUCTb, MI€PO, OMTOBBIA MACCUB, IIPUPT, PETHOH.

20.Coznanue 251eMeHTOB ympaBieHus B cpeae MS VS: 0CHOBHOE MEHIO M €T0
AJIEMEHTHI.

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

22.Co3znianue 3JIeMEeHTOB ynpaBieHus B cpene MS VS: nanenb HHCTpYMEHTOB.

23.Hcnonp30BaHne TOPSYMX KIABUIN (aKCEIEPaToOpoB) I  YIIPaBICHUS
IIPOTPAMMOM.

24.Crioco0bI paboThI C MBIIIBIO B IPHIIOKEHUAX TpapUUIecKuM UHTEpPericom.

25.3agaHne TOACKA30K JUIsl DJEMEHTOB YIPAaBICHUS B IMPUIIOKCHUSIX
rpaguueckum uHTEpPeEicom.

26.Pabota co cTarycHOH CTpPOKOM B TPUIOXKEHUSAX TpapUuecKuM
uHTEpEencoMm.

27.Co3ianre JOYEepHUX OKOH M OJIOKOB auasiora (MOAaidbHBIN/HEMOIaTbHbBIN
0JI0KM TMasora, OJIOK AUaiora co BKJIaJIKaMH).

28.00mue OJ0KM Auanora: OTKPBITh (alia I YTCHUsS, OTKPBITh (aitnm 1is
3amucH, BIOOp 1[BETA, BHIOOP HIpU(Ta TEKCTA, MMeYaTh JOKyMEHTa U JIp.

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

«MOCKOBCKHM HOJII/ITEXHIiI‘lECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/{MHaMuKa, IPOYHOCTH MALIMH H CONPOTHBICHHE
MaTepHaIOB»
Jucuunnuna - S36IKK mporpaMMHUPOBaHUA AJ1s1 00ecTieueHHs MPOrPaMMHBIX KOMITJIEKCOB IMHAMUKH U
MIPOYHOCTH
Hanpasnenue - 15.03.03 IpukinagHas Mexanuka, npoduib: [IporpaMmmupoBanne 1 1uppoBbIe
TEXHOJIOTHH B ANHAMMKE U IPOYHOCTU
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHHUE Ne 1
1. AndasutHO-1IM(POBEIE CHMBOJIBI, KIIOUCBBIE CIIOBA, HUACHTHU(HUKATOPHI, 3HAKWA OIEpaIuii  s3bIKa
nporpammupoBanus C++. KoMMeHTapuu B TEKCTE MPOrpaMMBI.
2. KoMmuiisiiust 1 oTiiazika mporpaMmsl B cpee MS VS,

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

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

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

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHaMuKa, IPOYHOCTH MALIMH H CONPOTHBIICHHE
MaTepHajIoB)
Juctuuriiaa - S36IKu mporpaMMUpOBaHUs ISl 00eCTIEYeHHSI TPOTPAMMHBIX KOMITIEKCOB TUHAMHUKH H
MTPOYHOCTH
Hanpagnenwue - 15.03.03 Ipuxnagnas Mmexanuka, npoduis: [IporpamMmmupoBanme U nuppoBbe
TEXHOJIOTHH B JJUHAMHKE U TIPOYHOCTH
Kypc 1, cemectp 2

9K3AMEHALHUWOHHOE 3AJIAHHUE Ne 2
1. Jlormyeckue BbIpakeHHs s3blka mnporpamMMupoBanusi C++. Jlormueckue omepaumu. I[lpuoputer
BEITIOJTHEHHS OTIEPAIliA TP BEIYMCIICHUN 3HAYEHUS BRIPAKEHUS.
2. Cpencra 6ubnmmorexku MFC 1ist coznanust mpritoskeHUi Ha oCHOBe OJioka awarnora. Mcmons3oBaHue
WHTEP(EHCHBIX DJIEMEHTOB YIPABJICHUS THIIA: KHOIKA, OKHO PEJaKTHPOBAHMUSI, IIEPEKII0YATENh, CIIFCKH,
oeryHok u jp. Cozanue 00paboTINKOB COOBITHH 3a/1€ICTBOBAHHMS SJIEMEHTOB YIIPaBICHHS.
3. 3amaya.

YTBepKACHO HA 3aceaHnH Kadeapsl «__ » 2021 r., Ilpotokom Ne

3aB. kadeapoit /A.A. CxBOp1IOB/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{MHAMIKA, TPOYHOCTH MAIIHH U COMPOTHBIICHHE
MaTepHajIOB
Jucuurinaa - SI3bIKu MporpaMMUPOBaHUs JIJIsl 00SCIICUSHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH
Hampasnenue - 15.03.03 IIpuknagaas Mmexanuka, mpodmib: [IporpaMmupoBanue u mudpoBbIe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH
Kypc 1, cemectp 2

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

3. 3amava.
YTBepKIACHO HA 3aceaHnu Kadeaphl «  » 2021 r., [Tpotokon Ne
3aB. kadeapoii /A.A. CkBoprios/

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

«MOCKOBCKHM IMNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCITIOPTHBIN, xadenpa «/{uHaMuKa, IPOYHOCTH MAIINH U CONPOTUBICHHE
MaTepUaIoB»
Hucuunnuaa - S3bpIKu IporpaMMHUPOBaHUA 7151 00ecTieueHHs MPOrpaMMHBIX KOMITJIEKCOB IMHAMUKH U
MPOYHOCTH
Hanpagnenwue - 15.03.03 Ipuxnagnas Mmexanuka, npoduis: [IporpamMmmupoBanme U nuppoBbe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH
Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 4
1. ba3zoBbie omepaTopsl sA3bIKa porpaMMupoBanns C++. Oneparopbl NPUCBaNBAaHUA, ITUKJIA, YCIOBHEIE,
MepPEex0/1a, COCTABHEIE.
2. Pabora c rpaguyeckMMU MHCTPYMEHTaMH PHCOBAHUS OKHA: OOBEKTHI KJIACCOB KUCTh, MEPO, OMTOBBIH
MaccuB, MpHU(T, perroH.

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

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

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

Jucuurinaa - SI3bIKu mMporpaMMUpPOBaHUs JIJIsl 00SCIICUCHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH

Hampasnenue - 15.03.03 IIpuknagaas Mmexanuka, mpodmib: [IporpaMmupoBanue u mudpoBbIe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

SK3AMEHAIIMOHHOE 3AJIAHUE Ne 5
1. [Teperpy3ka onepaTopoB B si3bIKe MporpaMMupoBanust C++.
2. Coznanwe a5eMeHTOB yrpasieHus B cpeae MS VS: ocHOBHOe MEHIO 1 €T0 3IIEMEHTHI.

3. 3anaya.
YTBepKAeHO HA 3aceqaHnu Kadeapsl « _ » 2021 r., [Tpotokon Ne
3aB. kadenpoit /A.A. CxBopioB/

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

«MOCKOBCKHH MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/MHaMuKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE
MaTepHajIOB»
Hucuunnuna - 361Ky IporpaMMHUPOBaHUS IJ1s1 00ecTieueH s MPOrPaMMHBIX KOMILJIEKCOB IMHAMUKH U
MIPOYHOCTH
Hampasnenue - 15.03.03 [Ipuknagnas mexanuka, npodwib: [IporpammupoBanue u uQpoBbie
TEXHOJIOTHH B ANHAMMKE U IPOYHOCTU
Kypc 1, cemectp 2

9K3AMEHAIIMOHHOE 3AJIAHUE Ne 6
1. Ucnonb3oBanue ¢(yHKIMi B s3bIke mporpammupoBanus C++. dopmansHble napamerpbl. OOMeH
JaHHBIMU 110 3HAYEHHUIO U 10 CChUIKE. Bo3Bpaluaemblil mapamerp.
2. Co3nanvie a1ieMeHTOB yripaBienus B cpenie MS VS: koHTekcTHOE MeHTo.

3. 3amaya.
YTBepKACHO HA 3aceaHnH Kadeapsl «__ » 2021 1., Ilpotokom 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 HO.JIPITEXHIiI‘IECKPIfI YHUBEPCUTET»
(MOCKOBCKHH NNOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»
Jucuurinaa - SI3bIKu MporpaMMUPOBaHUs JIJIsl 00SCIICUSHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH
Hampasnenue - 15.03.03 IIpuknagaas Mexanuka, mpodib: [IporpammupoBanme u mudpoBbIe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH
Kypc 1, cemectp 2

3K3AMEHAIIMOHHOE 3AJIAHHUE Ne 7

1. Knnaccwl B s3b1ke niporpammupoBanust C++. Ctpykrypa kiacca. [loastust oobekra kinacca. [lyOnnansie
U 3aIlMIIeHHBIE 3JIEMEHTHI Kiacca. basoBeie n mpousBoanble kiaccel. HacnenoBanue. Ileperpyxaembie

(byHKINH.

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

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

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

«MOCKOBCKHH MMOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/HaMuKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE
MaTepHaIOB»
Hucuunnuna - S3pIKu IporpaMMHUPOBaHUS 7151 00ecTieueHHs MPOrPaMMHBIX KOMITJIEKCOB TMHAMUKH U
MPOYHOCTH
Hanpagnenwue - 15.03.03 Ipuxnagnas Mmexanuka, npoduis: [IporpamMmmupoBanme U nuppoBbe
TEXHOJIOTHH B ANHAMMKE U IPOYHOCTHU
Kypc 1, cemectp 2

9K3AMEHALHMWOHHOE 3AJIAHHUE Ne 8
1. Unrepdeiic cpensl nporpammuposanust MS VS. Tlanenn «O603peBatens peuenuii», «[IpeacraBnenue
KJ1accoBy, «Pecypcoi».
2. Vcrionp30BaHME TOPSIYUX KITABHII (aKCEIepaTOPOB) JIISl YIIPABICHUSI TPOTPAMMON.

3. 3anmaya.
VYTBepKJIeHO Ha 3aceJaHuU Kaeaphl « _ » 2021 r., [Tpotokon Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOJII/ITEXHI‘/JI‘IECKI/IIL/'I YHUBEPCUTET»
(MOCKOBCKMHH ITIOJINTEX)

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

Jucuurinaa - SI3bIKu MporpaMMUPOBaHUs JIJIsl 00SCIICUSHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH

Hampasnenue - 15.03.03 [Ipuknagaas Mmexanuka, mpodmib: [IporpamMmupoBanue u mudpoBbie
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

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

3. 3anaya.
YTBepKIeHO Ha 3aceqaHnu Kadeapor « _ » 2021 ., Ilpotokom Ne
3aB. kadenpoit /A.A. CxBopioB/

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

«MOCKOBCKHM MNOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

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

Hucuunnuaa - S3bpIKu IporpaMMHUPOBaHUA 7151 00ecTieueHHs MPOrpaMMHBIX KOMITJIEKCOB IMHAMUKH U
MPOYHOCTH

Hanpagnenue - 15.03.03 Ipuxnagnas Mmexanuka, npoduis: [IporpamMmmupoBanme U nuppoBbe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

3K3AMEHALIMOHHOE 3ATAHHUE Ne 10
1. Cozpmanme pecypcoB B cpeae MS VS. (nuanoroBbix maHesnei, MaHeNeld HHCTPYMEHTOB, MEHIO,
aKcenepaTopoB M Jp.) Ha OCHOBe HIa0NoOHOB. Mcnonb3oBaHue «Mactepa KIaccoB» Ui CO3JaHHSA
MEPEMEHHBIX, (DYHKIIUH, KIIACCOB.
2. 3aj1aHue MMOICKa30K ISl 3JIEMEHTOB YIPABJICHHS B IPUIOKEHHUAX I'paduueckuM UHTepherncoM.
3. 3amaya.
YTBepKACHO Ha 3aceqaHuu Kadeapsl «_ » 2021 r., [Ipotokom Ne
3aB. kadeapoit /A.A. CxBop10B/
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MUHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOU ®EJIEPALINA
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{iHAMIKA, TPOYHOCTh MAILIMH H CONPOTHBICHHE
MaTepUaIOBy»
Jucuurinaa - SI3bIKu MporpaMMUPOBaHUs JIJIsl 00SCIICUSHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH
Hampasnenue - 15.03.03 [Ipuknagaas Mmexanuka, mpodmib: [IporpammupoBanue u mudpoBbIe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH
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 UHTepdercom.

3. 3anmaya.
YTBepKAeHO HA 3aceqaHnu Kadeapor «  » 2021 r., [Ipotokom 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»

Hucuunnuna - S3pIKu IporpaMMHUPOBaHUS 17151 00ecrieueH s IPOrPaMMHBIX KOMITJIEKCOB IMHAMUKH U
MPOYHOCTH

Hanpagnenwue - 15.03.03 Ipuxnagnas Mmexanuka, npoduis: [IporpamMmmupoBanme U nuppoBbe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

IK3AMEHAIIMOHHOE 3AJIAHUE Ne 12
1. CraTuueckoe u AMHAMUYECKOE pa3MmenieHue qaHHbrx C++.
2. Co3nmanue J0YepHUX OKOH M OJOKOB Juaiora (MOIaTbHBIN/HEMONANBHBIA OJIOKM auanora, OJIOK
JIIAJIora Co BKJIAJIKaMH).

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

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKMHMU ITIOJINTEX)

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

Jucuurinaa - SI3bIKu MporpaMMUPOBaHUs JIJIsl 00SCIICUSHHSI TPOTPAMMHBIX KOMIICKCOB TUHAMHUKH H
MPOYHOCTH

Hampasnenue - 15.03.03 IIpuknagaas Mmexanuka, mpodmib: [IporpaMmupoBanue u mudpoBbIe
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

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

3. 3anmaya.
YTBepKAeHO Ha 3aceqaHnu Kadeapor «  » 2021 r., [Ipotokom Ne
3aB. kadenpoit /A.A. CxBopioB/

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

«MOCKOBCKHMU HOJII/ITEXH@IIECKI/H?I YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

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

Juctunimaa - SI36IKK porpaMMUPOBaHUS JJ1s1 00ecrieueHHs POrPaMMHBIX KOMITIEKCOB IMHAMUKY U
MPOYHOCTH

Hampasnenue - 15.03.03 [Ipuknagnas mexanuka, npodwib: [IporpammupoBanue 1 i poBbie
TEXHOJIOTHH B JUHAMUKE U TIPOYHOCTH

Kypc 1, cemectp 2

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

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

«MOCKOBCKHM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

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

Jucrunnuga - SI3pIKu IporpaMMHUPOBaHUS 17151 00€CIIeUeHHsI IPOTPAMMHBIX KOMIIJIEKCOB IUHAMUKH U
MIPOYHOCTH

Hampasnenwue - 15.03.03 IIpuknagaas Mmexanuka, mpodmib: [IporpaMmupoBanue u mudpoBbIe
TEXHOJIOTHH B JUHAMHKE U IIPOYHOCTH

Kypc 1, cemectp 2

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

3. 3amava.
YTBEpKIACHO Ha 3aceqaHuu Kaeapbl «  » 2021 r., [IpoTokon Ne
3aB. kadenpoit /A.A. CxBopios/
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