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1 Ilean u 3a7a49M JUCHUILTHHBI

1.1 leab AUCUUIIHHBI

[enbto n3yyenus nucuuiuinabl «lIporpaMmmupoBanue» sSBISETCS:

— (popMHUpOBaHUE 3HAHUM O TUMOBBIX 33/lauyax, CTPYKTYype, AlfTOPUTMaxX, METOJaX
pa3pabOTKKU MHXKEHEPHBIX MPOrPAMMHBIX KOMIUIEKCOB; 00 00BEKTHO-OPUEHTUPOBAHHBIX
SI3bIKaX IPOrpaMMUPOBAHMUS; O COBPEMEHHBIX cpeiax pa3paboTKU MPOTrpaMM; O METO1axX
peanu3alr  BBICOKOMPOU3BOAUTEIBHBIX BBIUYACICHUA W BU3YaAJIbHBIX CpPEIICTBAX
MPOrpaMMUPOBAHUS MPUIIOKEHUN ¢ Tpaduueckum uHTepdeiicom; o cnocodax co3aaHus
MIPUKIIATHOTO TMPOTPAMMHOI0 OOecCleueHus JUisi WHXXCHEPHOTO aHalv3a JUHAMUKH,
YCTOMUYUBOCTH, TEIJIOBOTO W  HANPSOKEHHO-  1e(OpPMHUPOBAHHOTO  COCTOSIHUU
KOHCTPYKLHM MAIIIMH, UX JIETAJIEU U Y3JIOB;

- MIOATOTOBKA CTYJICHTOB K JICSITEILHOCTH B COOTBETCTBUU C KBATM(PUKAITMOHHOMN
XapakTepucTuko OakanaBpa mo Hampasienuto 01.03.02 IlpuknagHas mareMaTtvka H
undopmartuka, npodpuis: «IIporpammubie W HUPPOBBIE TEXHOJOTHH B JUHAMHKE M
MPOYHOCTH.

1.2 3agaun IUCHUIIHHBI

3agayaMu TUCUUIUIUHBI «[[porpaMMupoBaHUE» SIBISIOTCS:

- O3HaKOMJICHME  CTYJAEHTOB C  BO3MOJXHOCTSIMH,  CHHTaKCUUYECKUMH
KOHCTPYKIMSIMU, CTPYKTYpaMHU JaHHBIX, HA0OpaMH METOJIOB M OMOIMOTEKaMHU TTPOLICAYP
00bEKTHO-OPUEHTHPOBAHHOTO SI3bIKA MPOTPAMMHUPOBAHUS MPU pa3pabOTKe MPUKIIATHBIX
pOrpaMM HUCCIIEAOBAHUS JUHAMUKHU U MPOYHOCTU Y3JI0B U arperaroBMalllvH;

- 3HAKOMCTBO CTYJICHTOB C OJIHOM M3 COBPEMEHHBIX Cpea pa3paboTKu
BBIYUCIIUTENIBHBIX IPOTPaMM;

— usyuyeHue S(PQPEeKTUBHBIX BU3yaJIbHBIX METOJOB pPa3pabOTKU TPHUIIOKEHUN U
peanu3alr  BBICOKOIIPOM3BOAUTEIBHBIX UYMCJICHHBIX aJIrOPUTMOB i1  aHajIu3a
JTWHAMUKYU Y MPOYHOCTU KOHCTPYKIIUMA MAIlINH;

- (popMHpOBaHKE Y CTYACHTOB HABBHIKOB Pa3paOOTKH KOMIIOHCHTOB MH)KECHEPHBIX
MPOTPAMMHBIX KOMIIJIEKCOB [IJI1 MOJCIUPOBAHUS KOHCTPYKIIMA MalllMH, aHajau3a
JTUHAMHKH, YCTOWYHMBOCTH, TEIUIOBOTO W HAIPSHKEHHO-Ie(POPMHUPOBAHHOTO COCTOSTHUHN
UX JETAICH U Y3JI0B.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeJbHbIX MPOrpaMm

HMucuumnunaa «IIporpaMmupoBaHue» OTHOCHTCS K BapMaTUBHOM udacTh Ojoka |
JTUCHUIUIMH  (MOayJiel) mpo(]ecCHOHAIBLHOIO IIMKJIAa OCHOBHBIX O0pa30BaTEIIbHBIX
nporpamMm (OOII) no nanpasnenuto noarotoBku 01.03.02 I[pukinmganas maremMaTuka U
unpopmatuka, npodunb: «IIporpamMmmubie W 1TUMPOBBIE TEXHOJOTHH B JIUHAMUKE H
MIPOYHOCTU.

[IpeamecTByromUuMu  Kypcamu, Ha  KOTOpPBIX  Oasupyercs  JUCUUILIMHA
«IIporpammupoBanue sIBIASIOTCS:

- METO/JIbI U SI3bIKM IPOrPaMMUPOBAHUS;

- MPOrPaMMUPOBAHNE MUKPOKOHTPOJLIIEPOB;



- Marematuka (JiMHeWHass anrebpa u audQepeHIHaTbHOE HCUHCIICHHUE,
MaTeMaTUYeCKUil aHallu3, YpaBHEHHs] MaTeMaTuyeckKodl (u3uku, nuddepeHraibHbe
YpaBHEHUS U KOMIUIEKCHBIN aHAN3);

3 Komnerenunu oOyuarwmerocsi, ¢gopMmupyembie B pe3yJbTaTe OCBOCHHS
AUCUMILTHHBI

B pesynbraTte OCBOCHHMs AMCHUIUIMHBI CTYJCHT JOJDKEH O0JIAAaTh CIEIYHOUIMMHU
po(heCCHOHATLHBIMUA KOMITETCHIUAMH ()

B pe3yJabTaTe ocBOCHUs
o0pa3oBaTe/ibHOI
Kon — Ilepeyenb NuIaHNpyeMbIX pe3yJibTATOB
KOMIIeTeHIIUH ., 00y4yeHHs MO JUCHHUILINHE
o0yyaromuiics 10J15KeH
o0JaxaTh
OIIK-2 CrocoOeH UCToJIb30BaTh U | 3HATH:
a/1arTUPOBAaTh ® CHHTaKCHYECKUE KOHCTPYKIIHH,
CYULIECTBYIOIIHE CTPYKTYpHI JaHHBIX, HAOOPBI METOJIOB
MaTeMaTHUYECKUE METOIbI U ¥ COCTaB OMOIMOTEK MPOIIEYP
CUCTEMBI 00BEKTHO-OPHUEHTHPOBAHHOTO S3bIKa
MIPOrpaMMUPOBAHUS [Tt IPOTPaMMHPOBAHHS.
Pa3pabOTKy U PeaM3alki | yMeTh:
AJITOPUTMOB PETICHUA e pa3pabaThIBaThb KOMIIOHEHTHI
NpUKIIaIHBIX 3a4a4 WH)XEHEPHBIX IIPOrpaMMHBIX
KOMIJIEKCOB ISl HCCIIEI0BAHUS
JTUHAMHUKHU U IIPOYHOCTH
KOHCTPYKIIMH MAIlIMH C
HCII0JIb30BAHUEM COBPEMEHHBIX
BBIYHCIUTENIbHBIX METO/IOB,
BBICOKOITPOU3BOIUTEIbHBIX
BBIYHCITUTENIbHBIX CUCTEM U
HAYKOEMKHX KOMIBIOTEPHBIX
TEXHOJIOTHI;
BJIA/IeTh:
® HHCTPYMEHTaMH pa3paboTKu
WH)XCHEPHBIX POTrpamMM OJHOU U3
COBPEMEHHBIX BBIUMCIUTEIbHBIX CPEL
IPOrPaMMHUPOBAHUSL.
OIIK-5 Crnioco0OeH pa3pabaThiBaTh | 3HATH:
AITOPUTMBI U ® OCHOBHBIE IIPUHLUIIBI
KOMIIBIOTEPHBIE ANITOPUTMU3ALIUN TIPU Pa3pabOTKeE U
pOrpamMmmsl, IIPUTOJHBIC HCNOJIb30BAaHUH HWHXXCHEPHBIX
JUIS IPAKTUYECKOTO MpOrpaMM pacueTa, HalpsHKEHHO
IPUMEHEHHUS, CPEICTB ne(OPMUPOBAHHOTO U TETIJIOBOTO
IIE€YaTH. COCTOSIHUIM KOHCTPYKIIMIA MaIITiH.
yMeTh:
®  JCNOJb30BaTh COBPEMEHHOE
porpamMMHOe oOecriedeHue Jyis




pa3pabOTKU MPOrpaMM MHXEHEPHOTO
aHaJIN3a, HAMIPSYKEHHO
ne(OPMUPOBAHHOTO ¥ TEIIJIOBOTO
COCTOSIHUM AeTalled U Y3JI0B MAaIlUH.
BJIA/IETh:

¢ HaBbIKaMH NPUMCHCHUS CUCTCMbI
POrPaMMHUPOBAHHUS JUTS pa3pabOTKH
HMPHUKIAaIHBIX IPOrpaMM JIsL pacyeTa,
HaNpsHKEHHO 1e(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUM JIeTalIe 1
y3JI0B MallluH.

IK-1 CriocoOeH MPOeKTUPOBATh | 3HATH:
KOMITBIOTEPHOE ® TEOPETUYECKHE OCHOBBI
MIPOrpaMMHOE KOMITIBIOTEPHOTO TPOEKTUPOBAHMSI Ha
obecrnievyeHue. OCHOBE 3()()€KTUBHOTO COUYETAHUS

MEePEIOBBIX TEXHOJIOTUN U
BBITIOJTHEHHS] MHOTOBAapHUAHTHBIX
pPacyeToB C UCIOJIb30BAHUEM
BBICOKOTTPOU3BOAUTEIILHBIX
YUCJICHHBIX AJITOPUTMOB
WHKEHEPHOTO aHAJIN3a KOHCTPYKIINI
MaIyH.
yMeTh:
® COCTaBJISITh CTATHYECKHUE U
JUHAMHUYECKHE pACYETHBIE MOJEIH
JUTSI THKEHEPHOTO aHAIN3a U
pPalMOHAIBHOTO MPOEKTUPOBAHUSA
KOHCTPYKIIMH MalllnH;
BJIA/ICTh:
® HaBbIKAMU MCIOJIb30BaHUS U
pa3paboTKu COBPEMEHHOTO
POrPaMMHOTO 0OecTieueHHs
IIPOEKTUPOBAHUS U UHKEHEPHOIO
aHaJIM3a KOHCTPYKIUN MaIlyuH.

4 CTPyKTYpAa U coiep:KaHue TUCIUIIIUHBI

OO6mas Tpya0eMKOCTh JUCHUILIMHBI COCTaBiseT 14 3aueTHBIX eauHui, T.e. 506
akajieMuIecknx 4acoB (u3 HuX 306 yacoB — caMOCTOsITeIbHAS paboTa CTYICHTOB).

JlucuuIuiiHa 4YUTaeTCs Ha BTOPOM, TpeTheM Kypcax B 3, 4, 5, 6 cemectpax.
IIpoBoasaTcs nekuum — 36 yacoB, NpakTUYECKUe 3aHATHS 162 yaca. @opma KOHTPOIS —
3aueThl (3, 4 cemectp), ak3ameH (5, 6 cemectp).



Bup yyeOHoi padoThI Bcero Cemectp
4acoB 3 4 5 6
O6mas Tpynoemkoctsh | 504 (14 3.e.) | 108(33.e.) | 108(33.e.) | 144(43.e.) | 144(43.¢.)
AynuTOpHBIE 3aHATHUS 198 54 54 54 36
(Bcero)
B Tom uncne
JeKUUU 36 18 18 - -
[IpakTuueckue 3aHITHS 162 36 36 54 36
JlaGoparopHsie - - - - -
3aHATHUS
CamocrosiTenbHast 306 54 54 90 108
paboTa cTyJeHTa
Kypcosas pabora HET HET HET HET HET
KypcoBoii mpoekt HET HET HET HET HET
Bun npomexyTouHoi 3auer 3auer OKk3aMeH | DK3aMeH
aTTecTaIu

Crpyktypa u conepxanue aucuMiuinHbl «lIporpammupoBaHue» MO CPOKaM M
BUJIaM paboThl oTpaxeHsl B [Ipunoxenun 1.

Coaep:xkanue pa3/ejioB IUCHUILIHHBI.

Tema 1. BBegenue.

O0630p aKTyallbHBIX MPHUKIAAHBIX 33/1a4 JUHAMUKH U MPOYHOCTH, IPU PEIICHUU
KOTOPBIX HCIOJNB3YIOT WHXKEHEpPHbIE MPOrpaMMHbIe KOMIUIEKCH. O030p CTPYKTYpHI U
(GyHKIIMOHANIA WHXKEHEPHBIX MPOrPAMMHBIX KOMIUIEKCOB AMHAMUKA W TPOYHOCTH,
CBSI3aHHOTO C OCYIIECTBIEHUEM T'€OMETPUYECKOTO MOJEIUPOBAHUS, BBITIOJTHEHUEM
JTUCKPETU3ALUNA TE€OMETPUYECKUX OOBEKTOB, CO3JaHMEM KAaYeCTBEHHBIX IpaduyecKux
N300pa)KEeHUH, TPOBEIEHUEM CJIOKHBIX BBICOKOTIPOM3BOJUTEIBHBIX MapajlieIbHbIX
BBIUMCICHUNA C OoNbIIMMU OOBEMaMM JaHHBIX [UJI1 aHalIW3a HAMPSHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHS, KOJIeOaHUH, YCTOMUUBOCTH, TEPMHUIECKOTO COCTOSHUM
JeTaJIe U y3J10B MAIIUH.

0O0630p BO3MOXHOCTEH COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEICTB pa3paOOTKH
(cpen pa3paboTKHM, KOMIMJIATOPOB, OTJIAAYUKOB, OWUOIMOTEK TpOUEAYyp © [Ip.)
WHKXCHEPHBIX KOMIUIEKCOB JUHAMUKH W TPOYHOCTUA. TEHIEGHIHUH PA3BUTHS
WHCTPYMEHTOB pPa3paOOTKd HWH)KEHEPHBIX MPOTrPAMMHBIX KOMIUIEKCOB ISl PEIICHUS
3a/1ay JUHAMUKA U POYHOCTH.

O0630p ammapaTHOW YacTH BBIYMCIUTEIBHBIX CPEACTB, WX AaApPXUTEKTYPHI,
KOMIIOHEHTOB, NepudepuitHoro 000pyA0BaHus, KOTOPOE 3a€UCTBYETCS] MHKEHEPHBIMU
porpaMMamMu Il perieHus 3a1a4d TMHAMHUKN ¥ IIPOYHOCTH.

O630p »AGhPeKTHBHBIX ¥  TPOM3BOAUTEIBHBIX  YHCICHHBIX  aJlTOPUTMOB,
peanu3yeMbIX B MH)XKCHEPHBIX IIPOTPAMMHBIX KOMITJIEKCAX JIJIS PEIICHUS 3a/1a9 TUHAMUKH
Y MIPOYHOCTH.




JleMoHCTpaIuss  pe3yJbTaTOB TMPUMEHEHHS pa3pa0OTaHHBIX  WHIKEHEPHBIX
MPOTPAMMHBIX KOMIUIEKCOB B HCCIICIOBAHUAX PEATBHBIX KOHCTPYKIIUHA MAIIHH.
DNeMeHThl MATPUYHOHN anreOphl U TEOMETPUIECKOTO MOACINPOBAHUS.

Tema 2. Kparkuii 0030p mnpeamecTBYWIINX MAaTepPUAI0B, HAa KOTOPbIX
OCHOBAH IaHHBIH KYpC.

ba3oBbele TOHSTHS, TEPMHUHBI M ONPEIACICHUS, OCHOBHBIC CHHTAKCUYCCKUC
KOHCTPYKITUH, CTPYKTYPBI JaHHBIX S3bIKA MporpaMMupoBanus C++.

AndaBuTHO-IIU(GPOBBIE CUMBOJIBI, KJIFOUEBBIE CIO0BA, UAEHTU(DUKATOPHI, 3HAKU
orepanuii s3b1ka nporpammupoBanus C++. KoMMeHTapuu B TEKCTE TPOTPAMMBI.

[TpocThie THITBI TAaHHBIX, YKa3aTelId, MACCUBBI, CTPYKTYpbl. OnricaHNe TaHHBIX B
porpamme.

Jlornueckue BeIpakeHus. Jlorudeckue onepamnuu. ApupMEeTHISCKUE BBIPAKCHUS.
Apudmernyeckue oreparuu. [IpropUTET BBIMOTHEHUS ONEpaIdii MPH BBIYUCICHUU
3HauUeHUs BbIpakeHHs. [IpeoOpa3oBaHue THIIOB JIaHHBIX.

bazoBsie orepaTopsl s3b1ka porpammupoBanus C++. Onepatopsl MpUCBauBaHMS,
KA, YCIIOBHBIE, TIEPEX0a, COCTaBHbIE.

[leperpy3ka onepatopos.

Hcnonp3oBanue (yukiuii. dopmanbHbie mapameTpbl. OOMEH JaHHBIMH 110
3HAYCHHIO U 10 cChuIKe. Bo3Bparaemblii mapamerp.

Cnoxnsie Tumnbl naHHbiX. Knaccel. CtpykTypa kinacca. [ToHsTus o6bekTa Kiacca.
[lyOnuyHble W 3allMIIEHHbIE 3JIeMEHTHl Kiacca. ba3oBble W MPOM3BOIHBIE KIIACCHI.
Hacnenosanue. Ileperpyxaembie QpyHKIIHH.

NucTpyMeHTanbHble  cpeicTBa  mporpammupoBanus. HuHTepdeiic  cpenbl
nporpammupoBanus MS Visual Studio. TTanenun «O0o3peBaTenb pelieHHI,
«IIpencraBienue kiaccoBy, «Pecypcei». CrocoObl co3aaHHUs U HACTPOWKH IMPOEKTA.
Coznmanue pecypcoB (AMAlOTOBBIX TMaHENeW, TMaHeJdedl HWHCTPYMEHTOB, MEHIO,
aKcenepaTopoB M Jip.) Ha OCHOBe ma0ioHOB. Mcnonb3oBanue «Mactepa KiIaccoBy s
CO37aHUsl TEPEeMEHHBIX, (YHKIUN, KIacCOB. BO3MOXHOCTH BBITIOJIHEHHUS OTIAIKU
IIPOEKTA.

Co3nanve KOHCONBHBIX TpwiIoKeHH. CTpyKTypa KOHCOJIBHOW MPOTPaMMBI.
JupexkTuBbl mnpemnporeccopa. [mobanpHOE W JIOKATBbHOE TMPEJCTABICHUE JTAHHBIX.
O6macti BUAMMOCTH TiepeMeHHBIX. CTaTMueckoe M JHWHAMHYECKOE pa3MEIlCHUe
nanHbix. Omepanuu BBOJA/BBIBOJA HA KOHCOJNb ympamieHus, B dain. Kommunsanusa u
OTJaJKa MIPOTPAMMBI.

Coznanue mpuiIoKeHu Ha OCHOBe Oyioka nuasnora. O630p cpencTB OMOIMOTEKU
MFC (MS VC++) nmns co3maHus TPWIOKCHWA Ha OCHOBE OJIoka Juasora.
Hcnonp3oBanue WHTEPGEUCHBIX DJIIEMEHTOB YINPABICHUS THIA: KHOMKA, OKHO
pPEIaKTUPOBAHMS, MEPEKITI0YaTeNb, CIUCKH, OeryHOK u np. Co3manwe 0O0pabOTUYMKOB
COOBITHI TpU paboTe C IIEMEHTAMHU yIPABIICHHUS.

Coznanne mpuioxeHuin ¢ rpaduueckum uHTepdeiicom. CpeactBa OMOIMOTEKH
MFC (MS VC++) mis co3maHuss TPHIOKCEHHH ¢ rpaduueckuM HHTEpdeiicom (B
apXUTEKTYpEe  «IOKYMEHT-TIpeAcTaBieHue»). Hacrtpoiika Buma  rpaduyueckoro
npwiokeHusi. CTpyKTypa MPUIOKEHUNW B apXUTEKTYpE «IOKYMEHT-TIPEICTABICHUE)» C
OJTHUM JIOKYMEHTOM / MHOTUMH JIOKyMCHTaMH.



Pabota ¢ rpaguyeckuMu MHCTPYMEHTAaMU PHUCOBAaHUSA OKHA: OOBEKTHI KIIACCOB
KHUCTh, IEpO, OUTOBBIN MacCHUB, IIPUQPT, PETUOH.

Co3znianue 37€MEHTOB YIPABICHHS: OCHOBHOE MEHIO U €T0 3JIEMEHThI, KOHTEKCTHOE
MEHIO, MaHeJb UHCTPYMEHTOB. Vcnonb30BaHuEe ropsyux KIaBuIl (aKceaepaTopoB) AJis
ynpasiieHus nporpaMMoi. Crioco6sl paboThI ¢ MBIIIBIO. 3aaHue MocKka3oK. PaboTa co
CTaTYCHOU CTPOKOM.

Coznanue JoUYepHUX OKOH M OJIOKOB JUaniora (MoJajdbHbIN/HEMOaIbHbIA OJI0KU
auaora, OJI0K Juajjora co BKIaJKaMu).

OO6mue OJ0KM Auanora: OTKPbITh (ailyl AJisi YTEHHs], OTKPBITh (Qaili s 3amucH,
BBIOOD 1IBETA, BRIOOP MIpU(Ta TEKCTA, IeYaTh JOKYMEHTA U Jp.

3amyck npuioxkeHui u3 nporpammsl. Co3naHue NOTOKOB.

Tema 3. Bo3mMoxkHOCTH CO31aHUSI peaJTUCTHYECKUX M300pakeHMl B
HHKeHEePHbIX MPOrPaMMHBIX KOMILIEKCAaX ¢ noMolbio Oudanorexu OpenGL.

[IpeumymiectBa wucnonb3oBanus Oubmuoreku OpenGL nmns  pa3paOoTku
rpaduueckoro uHTepdeiica B MHKEHEPHBIX MPOrPAMMHBIX KOMIUIEKCaX IO CPaBHEHUIO
C HCIOJIb30BaHWEM cTaHAapTHeIX rpadudeckux (ynkiuii (GDI) cuctembr Windows.
OcHOBHBIE TPUHIMIBI BEKTOPHOM U pacTpoBoil rpaduku. HawanbHble cBefeHUs 0
oubnuorexe OpenGL. Opranuzanus 10CTyna U3 UHXEHEPHOU MPOrpaMMBbl K (PYHKIUSIM
oubnuorexu. Tumnbl nanusix B OpenGL.

CpenctBa Oubmuorekun OpenGL nns co3manus rpaduyueckux MHKEHEPHBIX
nporpamMm Ha si3eike MS C++. CuHTakcnueckue KoHCTpykiuu komang OpenGL. O630p
KoMaHs1 OuOnmoteku 0a30BbIX GyHkIuN OpenGL. OcHOBHBIE YTWIUTHI B OUOIHOTEKE
yruaut OpenGL (GLU - Owubamoreka). DyHKIHUKA AOMOJHUATEIBHON OHOIHOTEKH
OpenGL (AUX - 6ubmnoreka).

Tema 4. PaspaGorka mnpocToil rpadpuyeckoil HHKEHEPHOW NPOrpaMMmbl,
peasusyomeil pynkuun oudauorekn OpenGL. YnpaBienue usetom. BekropHbie
NPUMUTHUBBI.

Nunmmanm3anus okHa B OpenGL. 3amanuwe mBera ¢GoHa M TEKYIIEro IIBETA.
BexTopHble TPUMHUTHBBI — BEPIIMHBI, OTPE3KU MPSAMBIX JTUHUH, MOCIEI0BATEIHHOCTU
OTPE3KOB MPSMBIX JIMHUKN (TIOMUINHUM), 3aMKHYTHIE MMOJWIMHUH, TPEYTOJbHUKH, BEep
TPEYTOJBbHUKOB,  CBSI3aHHBIE  TPEYTOJIBHUKU,  YETHIPEXYTOJIbHUKH,  CBS3aHHBIC
YEeTHIPEXYTOJIBbHUKH, MOJTUTOHBI (MHOTOYTOJILHUKH). YTIpaBieHUE CTIAKUBAHUEM JTUHUN
IpU pa3BepTKE BEKTOPHOIO MPUMUTHBA B pacTp (yCTpaHEHUs CTYNEHYAToro 3pgexra).
CTopoHBI TOBEPXHOCTH MHOTOYTOJIbHUKA. PeXumbl 0TOOpakeHHs BEpIIMH, JIMHUH,
oOnacteil. YnpapieHue yaJeHueM HEBUIUMBIX JTUHUH.

3D-06bexTe AUX-01u0IHOTEKH.

0O0630p METOI0B yAalICHUS! HEBUIUMBIX JIMHUN. AJTOPUTMBI BEKTOPHOTO YIaJICHUS
HEBUAUMBIX JUHUN. PacTpoBoe ypaneHue HEBUAMMBIX JUHUK. TecT TIyOUHBI C
HCIIOIb30BaHuEM Z-0ydepa.

PazpaboTka wHXEHEpPHOU TpapUYecKOr MPOrpaMMbl pacdyeTa TeOMETPUUECKHUX
XapaKTEepPUCTUK TMPOU3BOJIBHOTO MPO(UIs TMONEpeyHOro cedyeHus Oanku (pacuer
TUTOMIA/IN, CTATHYECKUX MOMEHTOB, TOJIOKESHHSI IEHTPA TSXKECTH, TTaBHBIX LIEHTPAJIbHBIX
MOMEHTOB HHEPIIMH, OMPEIeTICHIE OPUEHTAINH TJIaBHBIX OCEHl).



Tema 5. Co3manume cpeacrBamu OpenGL cila0KHBIX TreoOMeTPUYECKHX
00BbEKTOB.

O0630p  METOAOB  TIEOMETPUYECKOTO  MOJEIUMPOBAHUS  MOBEPXHOCTEH.

Ucnonb3oBanue kpuBbiX besve, NURBS-kpuBbix. Co3ganue moBepxHOCTEN
besbe, NURBS. Tpuanrynsuus o6nactu. Meroasl Tpuanrysisiiiuu B OpenGL.

Tema 6. Padora ¢ pacTpoBbiMu 00bekTamu. @opmupoBanue, 0ypepusanus,
BbIBO/JI OMTOBBIX 00beKTOB cpeacTBamu OpenGL.

buroBbie 00pa3bl. BeiBox OMTOBBIX 00BEKTOB. CTpyKTYypa rpad)uuecKux JTaHHbIX.
UcnonwzoBanue Oydepa/bydepoB kampa. Crpykrypa BMP-¢daitnos. BeiBom BMP-
daiinos cpeactBamu OpenGL.

Tema 7. IlpoenpoBanye NPOCTPAHCTBEHHBIX 00bEKTOB HA MJIOCKOCTH

[lonsTus: cucrtema KOOpPAMHAT OOBEKTa, CHUCTEMa KOOpJAMHAT HaOII0gaTENs,
cCUCTeMa KOOpJMHAT OKHA MPOrpaMMbl, pU3nMyecKkas cucTeMa KOOPAMHAT (OTHOCUTCS K
MOHHUTOPY). AdduuHbie mnpeoOpazoBaHusl KOOpAUHAT (MOBOPOT, NEpPEMEIICHHE,
orpaxenue). [lapannenbHoe W mepcrnekTUBHOE MpoenrpoBanue. Oprorpaduueckoe
npoenupoBaHrue. AKCOHOMETPUYECKOE IMpOeUUpOBaHUE (M30METpHs, JAUMETpHS,
tpumetpus). CpeacrBa OpenGL s  BBINONTHEHUS OmNepanuil  MpoerupoOBaHUS.
[IpyuMeHeHue MIoCKOCTe OTceueHus. BhIMOMHEHHE OTCEYeHH MHCTPYMEHTOM
CHOMXHUIIBD.

Pa3paboTka  mH)XeHepHOM  rpaduyeckod  HPOrpaMMmbl,  OTOOpakarolen
TPEXMEPHBI 0OBEKT B IPOU3BOJIBHOM MacIITabe U pakypce ¢ yNpaBICHUEM MBIIIBIO.

Tema 8. Paborta ¢ Tekctypamu B OpenGL

[lonsitue Ttekctypel. Buaet Tekcryp. Ilapamerpsr  Tekctyp. CrnocoOsl
dbopmupoBanusi Tekctyp. Hanecenue TekcTypsl Ha 00beKT. BzaumoaeiicTBue TeKCTyp ¢
[IBETOM OOBEKTA.

Pa3zpaboTka nH)xeHepHOH rpaduIeCcKOi MPOrpaMMBbl C MPUMEHEHUEM TEKCTYP s
OTOOpaKEHUST TPEXMEPHOTO 00BEKTA.

Tema 9. YnpasiieHue IBeTOBbIMHM CBOMCTBAMHU 00bekTa. OcBellleHHe CHEHbBI
B OpenGL

VYmopasnenue ocBemeHHOCThI0. CBOWCTBA IBETa MNPUMUTHUBOB, U3 KOTOPBIX
dbopmupyercst 00bEKT, 0€3 BBITIOHEHUST pacuera ocBenieHHoCcTH. OToOpa)keHue IBeTa
IPUMUTUBOB C Y4E€TOM OCBELIEHHOCTH OOBEKTa. 3ajaHue IUisd MOBEPXHOCTU CBOMCTB
¢oHoBoro, 11 ¢Hy3nOHHOTO, 3€pPKATBHOTO U SMUCCUOHHOTO OTpaxxeHus. Mcnonap3oBaHue
MOHATHS «TyMaH» IJis co3nanus d¢dexra riryOuHBbI.

Onucanne mnapamMeTpoB  HCTOYHHUKOB  CBeTa  (MIO3HMIIMHM,  HAIpaBICHUS,
MHTEHCUBHOCTH, CTEIICHH 3aTyXaHHUsl, YIibl KOHyca U JAPYTHX MMapaMeTPOB UCTOYHUKOB
¢oHoBOrO, TM(Y3HOTO, 3€pKATHLHOIO CBETA). PEXKMMBI CMEIIEHUS [[BETOB.

Pa3paboTka wWHXXEHEPHOW TpaduUecKol MPOrpaMMbl, HWILTIOCTPUPYIOMICH
BO3MOXHOCTH IIPUMEHEHHS OCBEIIEHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3gaHue peajuCTHYECKHX H300paKeHUl B HHIKEHEPHBIX
NMporpaMMax ¢ KOMILUIEKCHbIM HCNIO0JIb30BaHeM BO3Mo:kHOCTel OpenGL

I'paduueckre GyHKIMU TPOrpaMMBI-IIPENPOIIECCOPA MPOTPAMMHON CHUCTEMBI
MeTtofa KoHeuyHbiX »dnemeHToB (MKD). Pa3pabotka wuHkeHepHOW Tpaduueckon
NPOrpaMMBbI-IIPOTOTHUIIA BU3Yyasiu3aTopa mojesieit MKD ¢ KoMIIeKCHbIM



HCTONb30BaHUEeM  Bo3MokHocTel — OpenGL.  OOecneueHne  B3aMMOACHCTBUS
pa3pabOTaHHON MPOrpPaMMBbI ¢ YHUBEPCAIbHBIMU MPOTPAMMHBIMHU KOMIUIEKCaMH Ansys,
LS-Dyna.

Tema 11. OcHOBBI OPraHN3alMU NAPAJIETbLHOT0 BLINOJTHEHUS AJITOPUTMOB

3ajaun  OMHAMUKA W TPOYHOCTH MAIllMH, TPeOYyIoIIue 3HAYUTEIbHBIX
BBIYUCIIUTEIBHBIX 3aTpaT. AJITOPUTMBI B HHXKEHEPHBIX MporpaMMmMax JIWHAMHUKUA U
MIPOYHOCTU, MPOU3ZBOJAUTEIHLHOCTh KOTOPHIX MOXXHO 3HAYUTEIBLHO TMOBBICUTH 3a CYET
pacrapasuieIMBaHus IPOLECCOB.

ApXUTEKTypa TapaUieNIbHbIX  BBIYUCIUTENBHBIX cucTeM. [lapamienbHble
BBIYUCIIUTEIBHBIE CHUCTEMBI C O0OIIell mnamMaAThio. BrlUuMCIUTENbHBIE CUCTEMBI C
pacnpeeIeHHON MaMsThlo, KJacTepbl. PacmpeneneHHble CETEeBble BbIYMCIUTEIbHBIC
CUCTEMBI.

O0630p cpelcTB MapajuieIbHOTO MPOTPaMMUPOBaHUs HA OCHOBE TexHoyioruii MPI
(c pactipeaenenHoi namsaTeio), OpenMP (¢ oOmieli namsaThio). TUTIOBBIE CXEMBI M MOJICTTU

opraHu3anuu napaieIbHbIX BBIYUCIICHUN B
MHOTOIIPOIIECCOPHON/MHOTOITIOTOKOBOM CUCTEME.

[Mpumepsr  >pdexktuBHOrO 1 HEAID(HEKTUBHOIO  NPUMEHEHUS  CPEICTB
pacnapajleIMBaHusl B alTOPUTMAx pEIICHUS CHUCTEM JIMHEHHBIX anredpandyecKux
ypaBHEHU BBICOKOTO TOPSIAKA.

Tema 12. Ucnoab3oBanne OpenMP 1 pacnapasuielMBaHus aJITOPUTMOB B
HHKEHEPHBIX NMPOrpaMmMax.

Pa3paboTka WHXEHEpPHBIX MPOrpaMM C TMapaUieIbHBIM BBIMOJIHEHUEM C
ucnonb3zoBanueM OpenMP. O630p nupektus u pyukiuit OpenMP.

Tema 13. Opranu3anusi BbICOKONPOU3BOAMTENbHBIX BBIYHCJIEHHHA C
3aeiiCTBOBAHHUEM PecypcOB BHICOKAPT.

Hcrnonp3oBanne BO3MOXKHOCTEH mporpammHo-anmapatHoit cuctembl CUDA
BBHITIOJIHCHUST TIapaJUIeNIbHBIX OIepanuii Ha Buaeomnpoleccopax Nvidia. ApxuTekrypa
Bueokapt Nvidia. Aromapusie onepanuu B CUDA. Marpuunsie onepaiun B CUDA.,

Tema 14. Pa3zpaGorka MoayJiedl HMH:KeHEPHBLIX MPOrpaMM, peaju3yloIluXxX
AJITOPUTMbI ABTOMATHYECKOH reHepalui CeTOK KOHEYHbIX 3JIeMEHTOB.

O0630p METOOB aBTOMATHUYECKON TEeHEpallMh CETOK KOHEYHBIX JJIEMEHTOB Ha
JIBYMEPHBIX U TPEXMEPHBIX 00nacTax. [loHsaTHs perysipHOi 1 HeperyasipHO pa3OnBKH.
Bunsl perynspHbeix ceTok. MeToibl aBTOMaTUYECKOUN TeHEPALIMU HEPETYIISPHBIX CETOK.

Tema 15. Pa3zpaborka MoayJ/ieil MH:KeHEPHBIX NpPoOrpamMm, (OpPMHUPYHOIIMX
OCHOBHbI€ MATPHMUbI Pa3JNYHbIX THIIOB KOHEYHBIX 3JIEMEHTOB /ISl AHAJHU3A
AUHAMUKH U MPOYHOCTH KOHCTPYKUIMH MAIIUH.

Peanuzanus OCHOBHBIX COOTHOIIEHHH JJIsi CTEP)KHEBOTO KOHEYHOTO 3JIEMEHTA,
0aJIOYHOTO KOHEYHOTO DJIEMEHT, TPEYTrOJIbHOTO KOHEYHOTO JJIEMEHTA JIS PEeIIeHUs
MJIOCKOM 3a/1a4d TEOPUU YIPYTOCTH.

Peanuzanus OCHOBHBIX COOTHOIIEHUM MJIsi HM30MapaMETPUUYECKUX KOHEUHBIX
AJIEMEHTOB [JIsi pEUIeHUs TIUIOCKOM W TPEeXMEpHOM 3ajady TEOpUU YIPYTrOCTH.
UeThlpeXyroiabHblii OMJIMHEHHBIN H30MapaMeTPUUYECKUIl KOHEYHBIM 3JIEMEHT IJIOCKOTO
HaIpsKEHHOTo cOCTOsIHUSA. OOBEMHBIN BOCBMUY3JI0BOM IIECTUTPAHHBIH
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M30MapaMETPUYECKU  KOHEUHBIM 3JEMEHT M MOJEIUPOBAHMS  TPEXMEPHOIO
HaIpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUS.

Koneunsle snemeHThl 11 pacuera u3ruba miactuH. KomOuHHMpoBaHuE ¢
AJIEMEHTaMM pacyeTa IUIOCKOrO HAIPSKEHHOIO COCTOSIHUA JUISl CO3/IaHMS DJIEMEHTOB
000y0uKkK 001mero mnosiokeHusi. KoHeuHble 3JIEMEHThl TOHKOM OCECUMMETPUYHOU
000JI0YKU. YYeT rpaHuYHbIX YCIOBUH B 3aJja4aX MEXaHUKU Je(OpMUPYEMOTO TBEPAOTO
Tena.

Peanuzanust COOTHOLIEHHWH KOHEYHBIX 3JEMEHTOB IS peleHus 3ajaad
TEIJIONPOBOJHOCTH. YYET IPAaHUYHBIX YCIOBHM B 3a/1a4aX TENJIONPOBOIHOCTH.

Tema 16. PaspaGorka MopgyJseil MH:KeEHEPHBIX NPOrpaMM, PeaIU3YyIOLIMX
3¢pPexTHBHBIE AJTOPUTMBI PpPeLICHUS CHCTEM JIMHEHHBIX AaJiredpamvecKux
YPaBHEHM i BBICOKOI0 MOPSAKA ¢ CHMMETPUYHBIMU Pa3pesKeHHbIMU MATPUIIAMM.

O0630p TOpsAMBIX QJITOPUTMOB PEILICHUS CHUCTEM JIMHEWHBIX ajreOpanvyecKkux
ypaBHEHUN BBICOKOTO TIOpSAJIKA C CUMMETPUYHBIMU Pa3peKCHHBIMU MAaTpPUIIAMHU.
Peanuzanus merona LDLT st permenus cucteM TMHERHBIX anreOpandeckuX ypaBHEHHMIA.
OGnacte npumenumocTd Merona LDLT. O630p UTepallMOHHBIX METONOB PELICHHS
cucteM MKD. Peanuzanust Mmerona conpsiKEHHBIX IPAJUEHTOB. Y CKOpEHUE MPSIMBIX U
UTEPALMOHHBIX METO/IOB 3a CUET CHEIHUATbHBIX MPOLEAYp HyMEpaluu y3J0B KOHEYHO-
JIEMEHTHBIX MOJCICH.

Cxembl xpaHeHusi paspexeHHbIX Marpull B MKD. 3anomnenue pa3pexeHHBIX
matpul MKD mnpu pelieHuu cucTeM YpaBHEHUW MNPSIMBIMU METOJaMH. MeToabl
HSKOHOMMH MaMSTH U MOBBIIIIEHUS] cCKOpocTH peteHuss MKD. O630p anropuTMoB BeIOOpa
ONTUMAJIBHOTO TIOPSJIKA UCKIIIOUEHHUS CTereHed cBOOOIbI P UCIIOIb30BAHUU MPSIMBIX
METO/OB.

Tema 17. Pa3zpaGorka MoayJieil MHKEHEPHBIX NMPOrpamMM, pPeau3yHOIIuX
3¢ dexTUBHBbIE AJITOPUTMBI PpelleHUs] 33Ja4Yd HA COOCTBeHHble 3Ha4veHus1 (B
pacuyerax  COOCTBEHHBIX KOJIe0aHHII  KOHCTPYKUMi, pacyeTrax MOTepH
YCTOMYMBOCTH)

O630p MeTONIOB pelIeHus] 0000IMEeHHOW MPOoOJeMbl Ha COOCTBEHHBIE 3HAYCHUS
OOJBIION PAa3MEPHOCTH C Pa3peKEHHBIMH CUMMETPUYHBIMU MaTpuiiamu. Peanuzarus
METOJIOB OOPATHBIX UTEPALNM, UTEpALUi TOANPOCTPAHCTBA AJIsl ONPEACIICHUS YacTOT U
¢dbopM COOCTBEHHBIX KOJEOAHWI KOHCTPYKIMH, MOJCIUPYEMON METOIOM KOHEUYHBIX
aneMeHToB. Peanmm3anusa anroputma JlaHmoma s ompeaeNeHus 4YacToT U Gopm
COOCTBEHHBIX KOJIEOAaHUN KOHCTPYKITHH.

Tema 18. PaspaGorka Mojayieili MH:KEHEPHBIX NPOrpaMM, PeaTU3YIOIINX
AJITOPUTMbl  MHTETPUPOBAHMS MO0 BpPeMeHHM YPaBHEHUIl JMHAMHUYECKOIO
PaBHOBeCHS KOHEYHO-3JIEMEHTHOM CHCTEMBI.

O0630p METONIOB HMHTETPUPOBAHMSI 1O BPEMEHU YPaBHEHUN JIHHAMHYECKOTO
pPaBHOBECHUSI KOHEUHO-AJIEMEHTHOM cucTeMbl. Peanu3anusi HESIBHBIX METOJOB MPSIMOTO
unterpupoBanuss Heromapka (Newmark) u Xoy6onta (Houbolt). Peanuzanus siBHOTO
METOJa NPSIMOTO HHTETPUPOBAHUS — METOJIa LIEHTpPalbHbIX pa3HocTed. CpaBHEHUE
METOJI0OB MPSIMOTO HMHTETPUPOBAHUSI MO KPUTEPUSM CXOAUMOCTH, YCTOMYHMBOCTH,
BBIYUCIIUTEIBHBIX 3aTparT.
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Peanuzauus uHTErpupoBaHUs 10 BPEMEHU JUHAMUYECKUX YPABHEHU pAaBHOBECHS
C MCMOJIb30BaHUEM PA3JIOKEHHSI IO COOCTBEHHBIM (popMaM KoJieOaHUH.

WNuTerpupoBanue no BpeMEHH YpaBHEHUS HECTALIMOHAPHOM TEIIONPOBOJHOCTH.
SIBHas M HEsIBHAs CXEMbI TPEYroJIbHKKA, cxema UHTerpupoBanusa Kpanka-Hukoncona.

Tema 19. KommiekcHass Pa3padorka MH:KEHEPHOr0 MNPOrPaMMHOIO
o0ecrieyeHusi, 00beAUHAKIIUX B cede pa3jiuYHbIe 3Talbl AHAJIM3A TMHAMHKH W
NPOYHOCTH KOHCTPYKIMA MAIlIMH - CO3JaHNe PACYETHBIX MojeJieil, BU3yaIu3anmio,
BBINIOJIHEHHE PacyeToB, rpapuyecKoe MpeacTaBIeHue Pe3yabTaTOB.

Tema 20. MeToab!l OTJIaAKH HHKEHEPHBIX IPOrPAMMHBIX KOMILIEKCOB.

Knaccudukanus  ommOOK  HMHXKEHEPHOTO  MPOrpaMMHOr0  oOecreyeHusl.
[laccuBHOEe M aKkTMBHOE OOHapyXeHHe OIUOOK. MeToabl MOUCKa M HMCHPABICHUS
omnbok. Vcnonp3oBaHWe  MHCTPYMEHTANbHBIX  cpeldcTB  oTiagku. Cpencrsa
TpaccupoBkH. Mcnonbp3oBanrue HHPOPMAMOHHBIX CPEICTB OTJIAIKK. AHAIU3 JAMIIOB.

Tema 21. MeToabl TeCTHPOBAHMS NHKEHEPHBIX MPOrPAMMHBIX KOMILJIEKCOB.

NHCTpyMEHTBI TECTHUPOBAaHUS MPOrpaMMHOr0 obecriedeHus. TecTupoBaHHe
monaynei. TectupoBanue  BHemHMX  (QyHKUUMH. KoOMIIEeKCHOE  TecTHUpOBaHUE
nporpaMMHoro npoaykra. [loarotroska TecTos.

Tema 22. [IloBbllleHHMEe HAJEKHOCTH HMHYKEHEPHBIX MPOrPaMMHBIX
KOMILIEKCOB.

[lonxonpl K TPOEKTUPOBAHUIO HWHKEHEPHOTO MPOrpaMMHOr0 oOecreyeHus,
CHIDKAIOIIUE BEPOATHOCTH MOsABIEHUS omnOoK. CTuiib mporpaMmmupoBanust. Ilonstue o
CTPYKTYpHOM IIpOrpaMMupoBaHuu. Vcnonb3oBaHue craHAapToB. JIOKyMEHTHpPOBAHHUE.
[loBbllleHME HAAEKHOCTM Ha dTamax pa3pabOTKM TEXHUYECKUX TpeOOBaHMIA,
TEXHUYECKOT0 3aJjaHusl, NPOCKTUPOBAHUS, KOJUPOBAHUS, OTJIAJAKH, TECTUPOBAHMI,
COIIPOBOX/IEHUSI HHKEHEPHOTO NIPOrPAMMHOI0 00ECIIeUeHusI.

5. O0pa3oBaTesibHbIE TEXHOJOTUH

MeTonuka mpernogaBaHusl IUCHUIUIHHBI «[IporpaMMmupoBaHue» W peanu3anus
KOMIICTEHTHOCTHOT'O IT0/IX0/1a B U3JI0KEHUH U BOCIIPUATHN MaTepHala MpeaycMaTpuBaeT
UCTIOJh30BAaHUE  CIEAYIONIMX  aKTHUBHBIX  (GOpPM  TPOBEIEHUS  TPYIIOBHIX,
VHIUBHUYyaIbHBIX, ayJIUTOPHBIX 3aHATHI B COYCTAHWH C BHEAYJAMTOPHOH paboOTOW C
1eIbI0 (HOPMHUPOBAHMS M Pa3BUTHUS MTPO(PECCHOHATBEHBIX HABBIKOB 00 yUaIOIINXCS

— TIOJITOTOBKA K BBITIOJTHEHUIO J1a0OPaTOPHBIX paboT B 1ab0paTopusix By3a;

— TOATOTOBKA, MPEACTaBIEHWE U OOCYXKICHWE MpPE3CHTAIlMd Ha CEMHHAPCKHUX
3aHSITHSIX;

— OpraHu3alus U MPOBEJACHHUE TEKYIIETO KOHTPOJS 3HAHUW CTYACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHMUS;

— MPOBEJEHNUE MAaCTEP-KIACCOB AKCIEPTOB U CHEIUATUCTOB B 00JIACTH YMCIEHHBIX
METO/IOB Y IPUKJIAJTHOTO MPOrPAMMUPOBAHMUS.

6. OueHoYHbIe CPeACTBA VIS TEKYIIEr0 KOHTPOJIS YCIeBAeMOCTH, POMEKYTOYHOI

aTTecTAllMM MO UTOraM OCBOCHUS IMCHUIJIMHBI U y4e0HO-METOAHYECKOe
o0ecreyeHre CAMOCTOSATEIbHOM Pa0OThI CTYIEHTOB.
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B npoumecce o00yuyeHUs HCHOJB3YIOTCS CIEAYIOLIME OLEHOYHbIE (POPMBI
CaMOCTOSATETIbHON pPAaOOThl CTYJAEHTOB, OIIEHOYHBIE CpPEJICTBA TEKYILIETO KOHTPOJIsS
YCHEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALUM:

- TIOATOTOBKA K BBITIOJTHEHUIO JIAOOPATOPHBIX PabOT U UX 3allUTa.

OneHoYHbIE  CPEACTBA  TEKYLIErOo  KOHTPOJIA  YCHEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BONPOCHI M 3aJaHusl B QopMe OJaHKOBOTO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHMSI, JJII KOHTPOJII OCBOEHHS OOYYaIOIIUMHCS pPa3JeioB JUCLMILIUHBI,
3alUTa KypcOBOI'O IIPOEKTA.

OOpa3ipl TECTOBBIX 3a/JlaHUM, 3aJaHUN KYpPCOBBIX MPOEKTOB, KOHTPOJIbHBIX
BOMPOCOB U 33aJIaHUM JJIs TPOBEACHUS TEKYILIEr0 KOHTPOJIS, IK3aMEHAIIMOHHBIXOUIIETOB,
PUBEICHBI B IPUIIOKEHUU 2.

6.1. ®OHI OILIEHOYHBIX CPECTRB /JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTAlMU
00y4aImmuxcs no JUCUUIINHE (MOIYJII0).

6.1.1. IlepeyeHb KOMIIETCHIIMI C yKa3aHUEM JTamoB UX (opMHUpOBaHHS B IpoOIECcCce
OCBOEHHUS 00pa30BaTEIbHON MIPOTPAMMBI.

B pesynbraTe OCBOEHUS OUCHHUIUIMHBI (MOIyJsi) (QOPMUPYIOTCS — CIEAYIOLIUE
KOMIIETEHITUU:

Kon B pe3ysabTare ocBoeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl 00yYAKOIIMACH
KOMIIeTeHIINH J0JIZKEeH 00.J121aTh
OIIK-2 CrocoOeH UCIoJIb30BaTh M aIalITHPOBATH CYIIECTBYIOIINE

MaTEMATUYCCKUE METOAbI U CUCTEMBI ITPOrpaMMHUPOBaAHUS 1JI
paspa60TKH U p€ajin3allii aJITOPUTMOB PCIICHUA IIPUKIAAHBIX 3a1a4

OIIK-5 Crnioco0eH pa3pabaThIBaTh ATOPUTMBI M KOMITBIOTEPHBIE TPOTPAMMBI,
MPUTOIHBIE [T IPAKTUYECKOTO IPUMEHEHHUSI, CPEJICTB TIeUaTH.

IK-1 Crnioco0OeH MpoeKTUPOBaTh KOMIIBIOTEPHOE MPOTrpaMMHOE 0OecTieueHue.

B npouiecce ocBoeHns 00pa3oBaTeIbHOM MPOrpaMMbl TAHHBIE KOMIIETEHIINH, B TOM
YHUClIe WX OTACIbHBICE KOMIIOHEHTHI, (DOPMHUPYIOTCS TOITAHO B XOJ€ OCBOCHUS
OOy4JaromMMUCS AUCIUIUINH (MOIYJIEH), MPAKTHK B COOTBETCTBUHU C YUYCOHBIM TUTAHOM
U KaJleHJapHbBIM TpadrikoM yd4eOHOTO mporiecca.
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6.1.2. Onucanue noka3aresjieil 1 KpUTepueB OLCHUBAHUS KOMIIeTEHIIUIA,
(popMupyeMBbIX 10 HTOraM OCBOEHHS TUCHHUILIMHBI (MOAYJIf), ONMCAHUE IIKAJ

Iloka3arenem

OLICHUBAaHUA

OLlEHUBaHUS.
KOMIIETEHIINN

Ha

Pa3IMYHBIX

oTarax

ux

dbopMHUpOBaHUS SBIACTCS TOCTIKCHHE OOYYaIOIMMHUCS IUIAHUPYEMBIX PEe3yJbTaTOB
0o0y4eHUs MO JUCHUILIUHE (MOJYIIO).

OIIK-2 Cnoco0eH ucnoib30BaTh U aJallTUPOBATDh CYIIECTBYHOIIIHEC MAaTEMATUYECCKUE METOABI U CUCTEMbI
NnporpaMmMupoBaHust IJIdd pa3paﬁoTKn H peaju3allui aJITOPUTMOB PECIICHUSA NMPUKJIAAHBIX 3a1aY.

Kputepuu onenuBanus

IMoka3artenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuatromnuiics
CUHTAKCUYECKHE JIEMOHCTPUPYET NOITHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYKIHH, OTCYTCTBUEC UJIN HCITIOJIHBIC YaCTHUYHBIC IIOJIHBIC
CTPYKTYPhI HEOAOCTAaTOYHOC TCOPECTUYCCKUEC 3HAHUSA TCOPETUYCCKUEC 3HAHUSA TCOPETUIYCCKHEC
TaHHBIX, HA0OPHI | COOTBETCTBHUE 3HAHHM B CHHTAKCHYECKUX CHHTAKCHUYECKUX 3HAHUA B
METOJIOB M COCTaB | 00JacTH CHHTaKCHYECKUX KOHCTPYKIIHA, KOHCTPYKIIHH, CTPYKTYp | o0macTu
oubmmoTex KOHCTPYKIIHH, CTPYKTYP CTPYKTYp aHHBIX, JTAHHBIX, HA0OPOB CHHTAKCHUYECKU
MIpOLEAyp TAHHBIX, HAOOPOB METO/IOB | HAOOPOB METOIOB H METOJIOB U COCTaB X KOHCTPYKITHH,
00BEKTHO- 1 COCTaB OMOMOTEK COCTaB OMOIHOTEK OMOIMOTEK POTIEAyp CTPYKTYP
OpPHEHTHPOBAHHOT | TIPOIECAYP OOBEKTHO- nporeayp o0bEKTHO- 00BEKTHO- TTAHHBIX,
0 S3bIKa OPHEHTHPOBAHHOTO SI3BIKA OpPUEHTHPOBAHHOTO OpPUEHTHPOBAHHOTO HabopoB
MIPOrPaMMHUPOBAH | MPOrPaMMHUPOBAHUS. SI3BIKA S3BIKA METOJIOB U
i MIPOrPaMMHUPOBAHUSL. MPOrpaMMHUPOBAHUSL. cocTaB
JomyckaroTcs oubmmoTex
3HAYUTENHHBIE OIIHOKH, MpoLeayp
TIPOSIBITSICTCS 00BEKTHO-
HEIOCTaTOYHOCTH OpUEHTHPOBAHH
3HAHHMH, TIO PSIILY 0r0 S3BIKa
ToKa3aTenei, MpOrpaMMHUPOBa
o0yJarommics HUSL
HCIBITHIBAET
3HAYUTENHHBIC
3aTpyaHEHUS TIPH
OTIepUPOBAHUH

SHAHUSMU IIPU UX
IMEPCHOCC Ha HOBBIC
CUTyaluu.
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yMeTh:
pa3pabaThiBaTh
KOMITOHEHTBI
WHXXEHEPHBIX
MPOTpaMMHBIX
KOMILJIEKCOB IS
HCCIICTOBAHMS
JTUHAMUKH 1
MIPOYHOCTHU
KOHCTPYKLUI
MAIIH C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
BBIYUCITUTEIBHBIX
METO/IOB,
BBICOKOIIPOH3BO]]
UTEITHHBIX
BBIYUCITUTEIHHBIX
CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTUH

OO6yyaromuiics He ymMeeT
WJIM B HEAOCTATOYHOM
CTETEHU yMeeT:
pa3pabaThiBaTh
KOMIIOHEHTHI MH)KEHEPHBIX
MIPOrPaMMHBIX KOMIIJIEKCOB
JUT UCCIIEIOBAaHUS
JUHAMHUKH U TPOYHOCTHU
KOHCTPYKILIMI MallIMH C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
BBIUHCIUTENBHBIX METOJOB,
BBICOKOITPOU3BOIUTENBHBIX
BBIUHCIIUTENBHBIX CUCTEM U
HayKOEMKHX
KOMIIBIOTEPHBIX
TEXHOJIOTUH.

OO0yuaromutics
JIEMOHCTPUPYET
HEMOJTHOE
COOTBETCTBHE
CIEAYIOINX YMEHHI:
paspabaThiBaTh
KOMITIOHCHTHBI
HWHKCHCPHBIX
MIPOrpaMMHBIX
KOMIUIEKCOB JIJISI
HCCIICIOBAHMS
JVMHAMUKHA U IIPOYHOCTHU
KOHCTPYKLIMI MallvH ¢
HCITOJIb30BAaHUEM
COBPEMEHHBIX
BBIYUCINUTCIBHBIX
METOJIOB,
BBICOKOIIPON3BOIUTEIb
HBIX BBIYUCIUTCIIBHBIX
CHUCTEM U HAYKOEMKHUX
KOMIIBFOTEPHBIX
TEXHOJIOTUH.
Honyckarorcst
3HAYUTCIIbHBIC OIlII/I6KI/I,
IIPOABJIIACTCA
HEA0CTATOYHOCTh
BJIAJICHUS] HABBIKAMU I10
pAly mokazaTenei,
OO0yuaronuiics
HCIIBITBIBAET
3HAYUTEIbHbIE
3aTPyAHECHHUS IpU
NPUMEHEHUU HaBBIKOB
B HOBBIX CUTYaLIHsIX.

OO0yuarommutics
JIEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CIENYIOLUIUX YMEHUI:

pa3pabaThIBaTh
KOMITOHEHTBI
WH>KEHEPHBIX
MPOrpaMMHBIX
KOMIIJIEKCOB JJIs
HCCIIeIOBAHUS
JMUHAMUKH U IPOYHOCTH
KOHCTPYKIIMI MallWH ¢
HCITOJIb30BaHUEM
COBPEMEHHBIX
BBIYUCIIUTEIHHBIX
METOJIOB,
BBICOKOIIPOU3BOAUTENBH
BIX BBIYUCIIATEIHHBIX
CHCTEM U HAyKOEMKHX
KOMIIBIOTEPHBIX
TEXHOJIOTUH.

‘VYMeHus: 0CBOEHBI, HO
JTOITYCKAIOTCS
HE3HAYNTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTPYAHCHHSI TIPH
MepeHoce yMEHUI Ha
HOBBIC, HECTaHAAPTHEIC
CUTYaITiH.

OO6yuaromuiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHE
CIEeTYIOLNX
YMEHHM:

pa3pabaThIBaTh
KOMITIOHCHTHI
HWHXXCHCPHBIX
MIpOrpaMMHBIX
KOMILJIEKCOB
JUIS
HCCIIeTIOBAHUS
JUHAMUKU U
IIPOYHOCTH
KOHCTPYKIIUI
MallvH C
HCIIOJIb30BaHNE
M COBPEMEHHBIX
BBIYUCIINTCIIbH
BIX METOJIOB,
BBICOKOIIPON3BO
JUTCIIBHBIX
BBIYUCIINTCIIbH
BIX CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTUH.
CroOotHO
orepupyer
MIPUOOPETEHHBI
MU YMEHHSIMH,
MIPUMEHSET UX B
CUTYaIUsIX
TOBBIIIIEHHOM
CIIO)KHOCTH.
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BJIaJeTh:
MHCTPYMEHTaMHU
pa3paboTKu
HMHXEHEPHBIX
IIpOrpamMM OJIHOU
13 COBPEMEHHBIX
BBIYMCIUTEIBHBIX
cpen
MIpOrpaMMHUpPOBaH
us

OOyuarommuiicst He BajeeT

WJIH B HEAOCTATOYHOM
CTETeHH BIIaJieeT
WHCTPYMEHTaMH
Ppa3pabOTKH MPUKIATHBIX
[IporpamMM OJHOU M3
COBPEMEHHBIX
BBIYHCITUTEIBHBIX CPEll
POrpaMMHUPOBAHHUSL.

OO0yuaromuiics He B
TIOJIHOW MEPE BIIAIEET
WHCTPYMEHTaMH
pa3paboTku
MIPUKJIAHBIX TPOrPaMM
OJIHOW U3 COBPEMEHHBIX
BBIYHCITUTEIBHBIX CPE
MPOrpaMMHUPOBAHUSL.
Honyckarorcs
3HAYHUTEIbHBIE OIINOKH,
MIPOSIBJISICTCS
HEJIOCTaTOYHOCTh
BJIaJICHUS HABBIKAMH 110
PpAly IOKa3aTelen,
OOGyuaromuiics
UCIBITHIBACT
3HAYUTEIILHBIC
3aTPyHEHUS MTPU
MPUMEHEHUH HAaBBIKOB
B HOBBIX CUTYaIIUsX.

OO0yuarommutics
YaCTUYHO BIaJEET
MHCTPYMEHTaAMHU
pa3paboTku
MPUKIAAHBIX IPOrpaMM
OJIHOU U3 COBPEMEHHBIX
BBIYUCIIUTEIHHBIX CPET
nporpammuposanus. Has
BIKA OCBOEHBI, HO
JIOTTyCKarOTCS
HE3HAYUTENbHBIC
OIMOKHU, HETOYHOCTH,
3aTpyAHEHUS MIPU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTaHAPTHEIE
CUTYaINH.

OO6yuaromuiics
B IIOJIHOM
00BeMe BIajeeT
HHCTPYMEHTaMH
pa3paboTku
HpI/IKJ]a,I[HI)IX
MPOrpaMm
OJIHOM U3
COBPEMEHHBIX
BBIYUCIUTCIIBH
BIX Cpel
MPOrpaMMHPOBa
HUAA.

CBoboHo0
NIPUMEHSIET
MOy4YEeHHBIE
HAaBBIKH B
CI/ITyaHI/IHX
MOBBIIIIEHHOMN
CHOXHOCTH.

OIIK-5Cnoco6en pa3padaTbiBaTh aArOPUTMbI H KOMIILIOTEPHBIE IPOrPaMMBbl, IPUTOHbIE 1JIsI
NPAKTHYeCKOr0 NPUMEHeHNsl, CPeACTB MevyaTH.

Kpurtepuu oneHuBanus

IHoka3zarenn
2 3 4 5
3HATh: OO6yqaromuiics OO6y4aromuiics OO0yuaromuiics OO0yuaromuics
OCHOBHBIE JIEMOHCTPUPYET IIOIHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
MIPUHIIMIIBI OTCYTCTBHE WA HENOJTHBIE 3HAHUS YaCTUYHbIE 3HAHUS B IIOJIHBIE 3HAHUS
ANIrOPpUTMM3ALMH | HETOCTATOUYHOE OCHOBHBIX IIPUHLUIOB | 00IacTH OCHOBHBIX B obyacTu
Ipu pa3paboTKE U | COOTBETCTBUE 3HAHUI AJITOPUTMHU3AIAH TTPH IPUHIIUIIOB OCHOBHBIX
HCIOIb30BAHUH OCHOBHBIX TIPUHIIUIIOB pazpabotke u ANTOPUTMHU3ALUY TIPH MPUHIUIIOB
MHXCHEPHBIX ANTOPUTMHU3AINH TTPA HCIIONTB30BaHUH pa3paboTke u ITOPUTMH3ALU
[IpOrpaMm pa3paboTke u HHXECHEPHBIX UCIIOJIb30BAHNUN U IIpH
pacuera WCIIOIB30BAHUH MIpOrpaMM pacyera WH)XEHEPHBIX IPOrpaMM | pazpaboTke u
HaIpsHKEHHO WHXEHEPHBIX MTPOrpaMM HaIPsHKEHHO pacuera HaIPSHKEHHO UCTIOJIb30BaHUU
neopMHPOBAHHO | pacuera HampsHKEHHO neOPMHUPOBAHHOTO U nedopMUpOBaHHOTO U WH)KEHEPHBIX
IO ¥ TEMIOBOTO neOpMHUPOBAHHOTO U TEIIOBOI'0 COCTOSTHUI TEIJIOBOTO COCTOSHUI IporpaMm
COCTOSIHHH TEIJIOBOI'0 COCTOSIHUI KOHCTPYKIMI MalIuH. KOHCTPYKIIMH MAIliH, pacyera
KOHCTPYKIIH KOHCTPYKITMI MaIlHH. JomyckaroTcst HO JOITYCKarOTCs HaNpPsHKEHHO
MaIlnH. 3HAYUTENIbHBIC OIIMOKY, | HE3HAUYNUTEIbHbIE nedopMupoBaH
posIBIIsIETCS OLIMOKH, HETOYHOCTH, HOT'O
HEIOCTATOYHOCTh 3aTpyAHEHUs IpU TEIJIOBOTO
3HaHUM, 10 pAay AHAJTUTUYECKUX COCTOSIHUH
MOKa3aTesnei, orepanusx. KOHCTPYKIIMH
o0yyJaroumiics MallliH,
UCTIBITHIBAET CBOOOAHO
3HAUUTENbHBIE OINepupyeT
3aTpyAHEHUs IpU npuodpe-
OIEepUpPOBaHUH TEHHBIMH
3HaHUSMH TIPU UX 3HaHUSIMH.
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IMEPEHOCC HAa HOBBLIC
CHUTyaluu.

yMeTh: OOyuaromnuiics He yMeeT OO0yuaromutics OO0yuaromurics OOyuaromuiics
WCTIOJIB30BaTh WJIH B HEAOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYET
COBPEMEHHOE CTEIICHH YMEET: HETIOTHOE YaCTUYHOE COOTBETCTBUE | TIONHOE
MPOrpaMMHOE HCTOJIb30BaTh COBPEMEHHOE | COOTBETCTBUE CIIEAYIOIIUX YMEHH: COOTBETCTBHE
obecrieueHue 1 | IPOrpaMMHOE 00ecCriedeHrne | CIIEAYIONIMX YMEHHIA: CIIEAYIOIINX
pa3paboTKu VTS pa3paboTKU MporpaMm HCIIOJIb30BaTh YMEHHUII:
nporpamMm WHKEHEPHOT 0 aHaJIN3a UCIIONIb30BATh COBpPEMEHHOE
WH)KEHEPHOTO HaNPSHKEHHO COBpPEMEHHOE porpaMMHOe WCIIOJIb30BATh
aHanm3a nedopMUpoBaHHOTO U porpaMMHOE obecrieueHue Jyis COBpPEMEHHOE
HAIpPsHKEHHO TEIIOBOT'O COCTOSIHUI obecrieueHue Jyist pa3paboTKH MPOrpaMm MpOrpaMMHOE
nehOPMUPOBAHHO | J€Tajeil U y3/I0B MallHH. pa3paboTKy MporpamMM | MHKEHEPHOI'0 aHAJIN3a obecrieueHue
T'O M TEIJIOBOT'0 WHKCHEPHOT0 aHan3a | HalpsHKEHHO JUTs pa3paboTKu
COCTOSIHUI HaIIPSKEHHO neopMUpOBaHHOTO U IIpOrpamMm
JeTaneil u y3J0B neGopMUPOBAHHOTO M | TEIJIOBOTO COCTOSIHUI WHXEHEPHOT O
MAIIIHH. TEIJIOBOTO COCTOSIHUE | JieTanell U y3/I0B aHanM3a
JleTajel u y3JoB MAaIluH. HaIpsKEHHO
MaIIxH. YMeHHs OCBOCHBI, HO nehopMupoBaH
JHomyckatorces JIOITYCKAIOTCS HOTO U
3HAYNTENbHBIC OINOKH, | HE3HAYUTEIbHBIC TEIJIOBOrO
HPOSIBIIACTCS OIMMOKH, HETOUYHOCTH, COCTOSIHHUH
HEI0CTaTOYHOCTh 3aTpyJHEHHS TIpU neraned u
BJIaJICHHUS HaBBIKAMH [0 | TIEpeHOCe YMEHHH Ha y3JI0B MAaIlIMH.
psiny mokasarenei, HOBEIE, HecTaHaapTHeie | CBOOOAHO
OO6y4aromuiics CUTYaIUH. orepupyer
UCTIBITHIBAET pUOOPETEHHBI
3HAYNTEITbHBIC MH YMEHUSMH,
3aTpyJHEHHS TIPH IPUMEHSET UX B
MIPUMEHEHUHN HaBBIKOB CHUTYaIHIX
B HOBBIX CHTYallUsX. MOBBIIICHHON
CIIOKHOCTH.
BJIaJI€Th: Obyuaromuiica He Bnageer | OOyvarommiics HE B OO0yuaromuiics OO0y4aromuiics
HaBBIKAMHU WM B HEJOCTATOYHON MIOJTHON Mepe BIasieeT YaCTHYHO BJIaJceT B TIOJTHOM
MPUMCHEHUS CTEIEHU BIIaJIceT HaBBIKAMU | HaBBIKAMH ITPUMEHCHUS | HaBBIKAMHU IIPUMEHEHUST | oObeMe Biajeer
CHCTEMBI MIPUMEHEHUS CHCTEMBI CHCTEMBI CHCTEMBI HaBBIKAMU
MpOrpaMMHPOBaH | IPOrPaMMHUPOBAHHUS JUIS MIPOrpaMMHUPOBAHUS POrpaMMHUPOBAHHS JUIL | IPUMEHEHUS
ust JUIst pa3paboTKH MPUKIATHBIX 1S pa3paboTKH pa3paboTKH CHCTEMBI
pa3paboTku porpamM JiIs pacuera NPUKJIAJHBIX TIPOTPaMM | IPUKJIAJHBIX IPOrPaMM | IPOrpaMMHUPOBA
MPUKIIATHBIX HaNPsHKEHHO JUIS pacdera JUISL pacdera HUS TS
MPOrpaMM JJis nedopMUpOBaHHOTO U HaIpsHKEHHO HaIpsHKEHHO pa3paboTKu
pacuera TETUIOBOT'O COCTOSTHUH nehOpMUPOBAHHOTO U | 1ehOPMUPOBAHHOTO U TPUKIIATHBIX
HAMPSKEHHO JeTanell M y3JI0B MaIlIvH. TEIUIOBOT'O COCTOSIHUM | TEIUIOBOTO COCTOSIHUI IporpamMM JUIst
nedopMUpOBaHHO Jeraineil u y3ioB JieTaniell ¥ y3JI0B MallliH. | pacyera
T'0 ¥ TEMJIOBOTO mammH. [lomyckatotess | HaBbIku OCBOGHBI, HO HaIpsHKEHHO
COCTOSTHHI 3HAYUTENIbHBIC OIIMOKH, | JIOMYCKaIOTCs nedopMupoBaH
Jeraneii v y3ioB MPOSIBIISIETCS HE3HAYUTEIbHBIC HOT'O U
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MaIlInH. HEIOCTATOYHOCTh OLIMOKHU, HETOYHOCTH, TEIJIOBOTO
BJIaJICHUS HABBIKAMH 110 | 3aTPYAHCHUS PU COCTOSTHUH
psny nokasaTenei, MEPEHOCE YMEHUN HA JIeTalien U
Obyuatommuiics HOBBIE, HECTAHJAPTHBIE | Y3JIOB MAIlHH.
UCTBITHIBACT CHUTYyalllH. CBoboaHO
3HAYUTCIbHBIC IIPpUMCHSACT
3aTpyYAHCHUS IIPpU IMMOJTY4YCHHEBIC
IMPUMCHCHUHN HAaBBIKOB HaBbIKU B
B HOBBIX CUTYyallUAX. CUTyalludax
MOBBILIEHHON
CIIO’KHOCTH.
IIK-1 CniocoGeH nMpoeKTHPOBATH KOMIILIOTEPHOE NPOrpaMMHOe o0ecrieyeHme.
Kpurtepuu oneHuBanus
IMoka3artenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuaronuiics
TEOpeTUIeCKue JIEMOHCTPUPYET MOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYET
OCHOBBI OTCYTCTBUEC UJIU HCIIOJIHBIC 3HAHUA YaCTUYHBIC 3HAHUA B IIOJIHBIC 3HAHU S
KOMIIBIOTEPHOTO | HEAOCTATOYHOE TEOPETUYECKUX OCHOB 00JIACTH TEOPETHUYECKUX | B 00JIacCTH
MIPOCKTUPOBAHUS | COOTBETCTBUE 3HAHUI KOMIIBIOTEPHOT' O OCHOB KOMITBIOTEPHOI'O TEOPETUYECKUX
Ha OCHOBE TEOPETUIECKUX OCHOB POEKTUPOBAHHS HA MPOEKTUPOBAHMSI HA OCHOB
3 exTHBHOTO KOMITBIOTEPHOT' 0 ocHOBe 3P PeKTUBHOTO | OcHOBE 3((HEKTHBHOTO KOMITBIOTEPHOT
COYeTaHHUS MIPOEKTUPOBAHUS HA OCHOBE | COUETAHUS MEPENOBBIX | COYETAHHUS MEePEqOBBIX 0
MepPEeIOBBIX s dexTuBHOTO CoueTaHM TEXHOIIOTUH 1 TEXHOJIOTUH U MPOEKTUPOBAHH
TEXHOJIOTUH U MIEPEOBBIX TEXHOIOTUN U BBITIOJTHEHUS BBITIOJTHEHUS s HA OCHOBE
BBITTOJTHEHUS BBIIOJIHEHUS MHOT'OBapUAHTHBIX MHOT'OBapUAHTHBIX 3G PEKTUBHOTO
MHOTOBapUaHTHBI | MHOTOBapHAHTHBIX pacuerosB ¢ pacueroB ¢ COYeTaHUS
X pac4eToB ¢ pacdeToB ¢ HCIIOb30BaHUEM WCIIOJIH30BaHUEM TepEeOBHIX
WCIIOJIb30BAHHEM | MCIIOJIb30BAaHUEM BBICOKOIIPOU3BOIUTENH | BRICOKOIIPOM3BOJUTENBH | TEXHOJIOTHHA U
BBICOKOIPOM3BO | BBICOKOITPOM3BOAUTENBHBIX | HBIX YUCIEHHBIX BIX YHCJICHHBIX BBITTOTHEHUS
UTETHHBIX YHCIICHHBIX aJITOPUTMOB aJTOPUTMOB aJTOPUTMOB MHOTOBapUaHTH
YHCIICHHBIX WHXEHEPHOT O aHaIIN3a WHXEHEPHOTO aHaM3a | WHYKEHEPHOTO aHaJm3a BIX PacueToB C
AITOPUTMOB KOHCTPYKLMH MaIlIuH. KOHCTPYKITHI MaIiH. KOHCTPYKIIMH MAIITiH, WCTIOJIb30BaHHE
WHXEHEPHOTO JomyckaroTcs HO JIOITYCKAIOTCS M
aHanm3a 3HAYUTENHHBIC OIMOKH, | HE3HAYUTEIbHEIE BBICOKOTIPOH3BO
KOHCTPYKIIHH MIPOSIBIISIETCSI OINOKH, HETOYHOCTH, JUTEITBHBIX
MaIlnH. HEIOCTaTOYHOCTh 3aTpyTHEHUS TIPU YHCIICHHBIX
3HAHWMH, IO Py AHATUTUIECKUX aITOPUTMOB
ToKa3aTenei, oTeparnmsx. WHXEHEPHOT O
o0yJarommics aHaIM3a
HCIBITHIBAET KOHCTPYKITHA
3HAYUTENHHBIC MallVH,
3aTpyTHEHUS IIPU cBOOOTHO
OIepUpPOBAHUH orepupyer
3HAHUSMH TIPU UX npuodpe-
nepeHoce Ha HOBbIE TEHHBIMU
CUTYaIUH. 3HAHUSMHU.
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yYMeThb: OOyuaromuiicss He yMeeT OO0yuaromutics OO0yuarommutics OO6yuaromuiics
COCTaBIISITh WIH B HEAOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYET
CTaTUYECKHE U CTETEHU YMEET: HETIOTHOE YaCTUYHOE COOTBETCTBHE | MOIHOE
JMHAMHYECKHE COCTaBIISITh CTATUYECKHE U | COOTBETCTBHUE CIIEAYIOIIUX YMEHHH: COOTBETCTBHE
pacueTHbie JUHAMHYECKHE PACUCTHBIC | CISMYIOUIMX YMEHHMA: CIEAYIOMNX
MOACIIN 1A MOACIA I MHKCHEPHOI'O COCTaBJIATh CTaATUYCCKUEC YMGHI/Iﬁl
WHXEHEPHOT O aHan3a U palloHaJbHOTO | COCTaBJISTh U TUHAMUYECKHE
aHanmm3a u MPOEKTUPOBAHHUS CTaTUYECKHE U pacueTHbIe MOJICH ISl | COCTaBIISITH
palMoHaIBHOTO KOHCTPYKIMI MalIvH. JTMHAMUYECKHE WH)KEHEPHOT0 aHaju3a | CTaTHYECKUE U
MPOEKTUPOBAHHS pacdeTHbIe MOJIENIN VI | U PalMOHAIBLHOTO JTMHAMHYECKHE
KOHCTPYKIIHH WH)KEHEPHOTO aHallM3a | MPOEKTHPOBAHHUS pacueTHbIe
MallluH. 1 paiuOHAaJIbHOI'O KOHCprKHI/II\/'I MalIuH. MOACIIN 1A
ITPOCKTUPOBAHUA Ymenus OCBOCHBI, HO HWHXXCHCPHOT'O
KOHCTPYKIHMI MAaIINH. JIONYCKaIOTCS aHaJIM3a U
I[OHYCKaIOTCSI HE3HAUYUTCIIbHBIC paloOHaJILHOI'O
3HAYUTENIbHBIC OIIMOKH, | OMIMOKH, HETOYHOCTH, IIPOEKTUPOBAHU
MPOSIBIISIETCS 3aTpyAHEHUS IIpU sl KOHCTPYKL U
HEJIOCTATOYHOCTh nepeHoce yMeHui Ha MaIlnH.
BIIAJICHVS] HABBIKAMU 110 | HOBBIE, HECTaHAAPTHEIC CBo00Oo1HO
pALly IOKa3aTelen, CUTYaLUH. onepupyer
OO6yuaromuiics MPHOOPETEHHBI
HUCIIBITBIBACT MH YMCHUSMU,
3HAYUTCIIbHBIC IIPUMCEHSACT UX B
3aTPYAHCHUA ITIPpU CUTyalluiax
IIPUMCHCHNN HAaBBIKOB MOBBIIIIEHHON
B HOBBIX CUTYaIlUsX. CIIO)KHOCTH.
BJIA/IETh: OO6yuqaromuiics e Bnageer | OOydwaromuiics HE B OOGyuaromuiics OO0y4aromuics
HaBBIKAMHU WM B HEAOCTATOYHOM IIOJTHOM Mepe BllafeeT YaCTHYHO BJIaJICET B ITOJTHOM
WCTIOJIb30BAHMS U | CTEIIEHU BIAJCeT HaBbIKAMU | HAaBBIKAMU HaBBIKAMH o0beMe BrajieeT
pa3paboTku UCIOJIb30BaHUs U UCIIOJIb30BaHUS U WCTIOJIH30BAHUS U HaBbIKaMH
COBPEMEHHOTO pa3paboOTKH COBPEMEHHOTO | pa3palboTKu pa3paboTku HICITOJIb30BAHUS
MPOrpaMMHOTO IIPOrPaMMHOI0 COBPEMEHHOT 0 COBPEMEHHOTO 1 pa3paboTKu
obecrieueHus obecredeHust IIPOrPaMMHOI0 MPOrpaMMHOTO COBPEMEHHOT'0
MPOCKTUPOBAHMSI | POESKTUPOBAHUS U obecriedeHust oOecrieueHus MPOrpaMMHOTO
1 MHXKCHEPHOTO HMH)XEHEPHOT O aHaIn3a IIPOEKTUPOBAHUS U MIPOEKTHUPOBAHUS H obecrniedeHus
aHanm3a KOHCTPYKIMM MaIlIuH. HMH)XXEHEPHOT'0 aHajIM3a | MHXXEHEPHOI'o aHaJIM3a MIPOEKTUPOBAHU
KOHCTPYKLIUI KOHCTPYKIIUI MAallliH. KOHCTPYKLMI MaIlIvH. U
MalIlyH. JomyckaroTcs HaBbIkn 0cBOEHBI, HO HMH>KEHEPHOI' O
3HAYUTENHHBIC OIMHOKA, | JTOITYCKAIOTCS aHaIM3a
MIPOSIBIISIETCSI He3HAYHTENbHEIE KOHCTPYKITHA
HEIOCTaTOYHOCTh OINOKH, HETOYHOCTH, MaIIIHH.
BIIaICHUS HABBIKAMH IO | 3aTPYAHEHUS pU CoboxHO
psoy MOKazartene, MEPEHOCE YMEHUI Ha MPUMEHSIET
OO0y4aromuiics HOBBIE, HECTAHAAPTHBIC | MOJIY4YEHHBIE
UCTIBITHIBAET CUTYaIUH. HaBBIKU B
3HAYUTENHHBIC CUTYaIUX
3aTpyTHEHUS IIPU MTOBBITIIEHHON
MIPUMEHEHUH HAaBBIKOB CIIO)KHOCTH.

B HOBBIX CUTyallUAX.
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[[Ixanbl OUEHWBAHUS PE3YJIbTATOB MNPOMEKYTOUYHOM aTTECTAlMM W HX
OTMCAaHUE:

dopMa NPOMEKYTOUHOW aTTecTamum: 3a4der (cemectp 3, 4), 3K3amMeH
(cemecTp 5, 6).

[IpomexyTouHast arTecTaius oOyJaronuxcs B Gopme 3adeTa MpoBOJUTCS IO
pe3yibTaTaM BBIMIOJIHEHUS BCEX BHUJAOB Y4e€OHOW palOThl, MPEIyCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 JAaHHOW JUCHHUIUIMHE (MOAYJI0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYLIETO KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTENEHU JIOCTUKEHUS OOYUYarONIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJYJIF0) TPOBOJMTCS TIPEnojaBaTeIeM, BEAYIIUM 3aHSATUS TI0
JTUCHUTUTAHE (MOIYJITI0) METOZIOM SKCIIEPTHOM OlleHKH. [1o nToram npoMexyTouHOM
aTTECTAllMU MO JUCHUIUIMHE (MOMIYJI0) BBICTABIISETCS OIEHKA
«3a4YTEHO» WJIN «HE 3aU4TECHO».

K mnpoMexyTouHoW arrectaliuu  JOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BLITIOJIHMBIIIUE BCE BUJBI y4eOHOW paboThl, MNpPeayCMOTPEHHBIE paboueii
nporpamMmMoi no aucuuiuinHe «lIporpaMmupoBaHue»: MPOUIIN MPOMEXYTOUHBIN
KOHTPOJIb.

Ml kana
Onucanune
OLICHUBAHHUS

BrimonHensr Bce BUABI yueOHOW pabOThI, MPEayCMOTPEHHBIE Y4eOHBIM
TUTAHOM

CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUH, HAaBBIKOB
IPUBEICHHBIM B Ta0JIMIIaX IMOKa3aTeliel, onepupyer MpruoOpeTeHHBIMU
3HAHUSIMHM, YMEHUSMH, HaBbIKAMHU, IMPUMEHSIET UX B CHUTYalUIX
HOBBIIEHHONW  ClOXHOCTH. [Ipm  3TOM MOryT OBITH JOMYLICHBI
HE3HAYUTENbHbIE  OLINOKH, HETOYHOCTH, 3aTpyOHEHHUS]  TpHU
AQHAIMTUYECKUX OIepalusaX, MepeHoce 3HAHUM U yMEHHMH Ha HOBBIE,
HECTaHJIAPTHBIE CUTYAIlUH

3auTeHo
1507051

O6y‘l&IOH.[PIﬁCSI ACMOHCTPUPYET YaCTHUYHOC COOTBCTCTBUC 3HaHPII>i,
YMCHHﬁ, HaBBIKOB TI0 IMPEAMCTY. Hagriku OCBOCHBI, HO HOITYCKAKOTCA
HC3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpU IICPECHOCE
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyallun

nin

OGy‘-I&IOIJ.[HfICH ACMOHCTPUPYET 3HAYUTCIIBHLIC OIJ_II/I6KI/I, MMPOSABIIACT
HEAOCTATOYHOCTD 3HaHI/II71, YMCHI/Iﬁ U BJIAACHHA HaBBIKaMU I10
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HECKOJIBKUM  TemaMm  npeamera.  OOydaromiuiics — HCIBITHIBAET
3HAUUTENIbHBIE 3aTPYIHEHUS P IPUMEHEHUM YMEHUN U HaBBIKOB B
HOBBIX CUTYalUsX.

He Beimonnen oauH win  Oojee BUIOB  yueOHOW  paboTHI,
PETYCMOTPEHHBIX Y4EOHBIM TUTAHOM.

CTyneHT JOeMOHCTpPUPYET HEMOJIHOE COOTBETCTBUE 3HAHHWM, YMEHH,
q HAaBBHIKOB TPUBEJCHHBIM B TaOJMIAX I[OKa3aTelei, MOIMyCKaloTCs
© SAUTEHO 3HAUYMUTENIbHBIC OIIMOKH, TMPOSIBIAECTCS OTCYTCTBHE 3HAHHMM, YMEHUH,
HABBIKOB MO pAIYy IOKa3aTesei, CTYIEHT HCIBITHIBACT 3HAUYUTEIHHBIC
3aTPYAHCHHUS] TIPYU OINEPUPOBAHUU 3HAHUSMU M YMEHHSIMU TPU HX

NEPCHOCC HAa HOBLIC CUTYyallhH.

@DOHJIbI OLIEHOYHBIX CPEACTB NPEJCTaBIEHb B MPHIOKEHUU 2 K padboueit
porpamMme.

[TpoMesxyTouHas arTectalnys oOydarImuxcs B (PopMe 3K3aMeHA TPOBOJIUTCS
10 pe3yjbTaTaM BBITIOJIHCHUS BCEX BUIOB y4eOHOW pabOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TUTAHOM IO JaHHOW JHCIMIUIMHE (MOJIYJ0), MPU 3TOM YYHTHIBAFOTCS
pe3yabTaThl TEKYIIEr0 KOHTPOJIA YCIIEeBAaeMOCTH B TedeHHe cemectpa. OreHKa
CTCTICHU JIOCTH)KCHHS OOYYAIOIIMMHKCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHUS 10
TUCIUIUIMHE (MOJYJII0) TPOBOJUTCS TNpernojaBareieM, BEAYIIUM 3aHITHS IO
JTUCIUIUIMHE (MOJIYJIIO) METOAOM AKCIIEPTHOM o1leHKH. [1o uToram npomexyTouHON
aTTeCTalluM IO AMCHUIUIMHE (MOJYJIO) BBICTABISETCS OICHKA
COTJIIMYHO», «XOPOIIO», KyIOBIETBOPUTEIBHOY» WU «HEYIOBIETBOPUTEIHHOY. ,

K mnpomexyTrodyHoi arTecTaliud  JOMYCKAalOTCS  TOJBKO  CTY/ACHTHI,
BBITIOJIHMBIIIUE BCE BHUJBI Y4eOHOM paboThl, TMPEAyCMOTpPEHHBIE pabouei
porpaMmMor no gucuuiuinHe «lIporpaMMupoBaHHE»: MPOIUIM MPOMEKYTOUYHBIN
KOHTPOJIb, BBIMTOJHUIIN Ja00paTOPHBIC paOOTHI.

HlIxkana
Onucanue
OLlCHUBAHUA

Breimonnensl Bce  BUABI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC
y‘I66HLIM IIJITaHOM. CTYI[CHT ACMOHCTPUPYET COOTBCTCTBHUC 3HaHPII>i,
YMeHHﬁ, HAaBbIKOB IIPUBCACHHBIM B Ta6J'II/II_IaX HOKa3aTeHeﬁ,
0 onepupyer HpI/IO6peTeHHLIMI/I 3HAHUSAAMU, YMCHHAMH, HABBIKAMH,
RO IMPUMCHACT UX B CUTyalUAX MOBBIIICHHON CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITh AOMMYHICHBI HE3HAYHUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPU AHAJIUTUYCCKHUX OICpalusiax, IMEPEHOCC 3HaHUH U

y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYAalluH.

BrimosnHeHs! Bee BUIbI yueOHOM paboThI, MPeIyCMOTPEHHBIE
Xopomo y4EOHBIM TUTAHOM.
OOyuaromuiicsi AEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUA,
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YMEHUH, HaBBIKOB 110 IIpeaMeTy. HaBbIKM OCBOEHBI, HO JOITYCKAIOTCS
HE3HAYUTENIbHBIE OMMOKH, HETOUHOCTH, 3aTPyJHEHHS TPH TIepeHOCce
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYALUH.

Y 10BIETBOPUTEIIBHO

BeoinosiHeHs! Bce BUbI yueOHOU pabOThI, IPEIYyCMOTPEHHBIE
y4€OHBIM IIJIAHOM.

OO0yuaromuiicst IeMOHCTPUPYET 3HAUUTETBHBIE OLINOKU, TIPOSIBISET
HEJ0CTAaTOYHOCTh 3HaHUMN, YMEHUI U BJIaJICHUsI HaBbIKAMM 110
HECKOJIbKUM TeMaM IpeameTa. OOyJaroniuiicst UCIbITHIBAET
3HAYUTEIbHBIE 3aTPYAHEHUS TIPU MPUMEHEHNH YMEHUH 1 HAaBBIKOB B
HOBBIX CUTYaIIHSX.

HeynosnerBopurensHo

He BwimonmHen oauH win Oosiee BHUJIOB y4yeOHOM paboOTHI,
MPEAYCMOTPEHHBIX y4eOHBIM TIaHOM. CTYIAEHT JIEeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWM, YMEHUN, HABBIKOB MPHUBEICHHBIM B
TabnuIax TMoKa3aTenei, JOMYCKAlOTCs 3HAYUTEIbHBIC OIIUOKH,
MPOSIBISICTCS OTCYTCTBHE 3HAHWW, YMEHHWH, HABBIKOB 110 POy
ToKa3aTesei, CTyJIeHT UCIIBITHIBACT 3HAYNTEIBHBIC 3aTPYAHCHHS MPU
OTIEPUPOBAHUH 3HAHUSAMH M YMEHUSMH TIPH MX MEPEHOCE Ha HOBBIE
CUTYaIIVH.

(DOH,III)I OOCHOYHBIX CPCACTB IIPCACTABJICHBI B IIPHUIIOKCHHUU 2 K pa60qeﬁ

porpaMme.

7. YueOHO-MeTOoaMUYeCKOe M MH(POPMALIMOHHOE o0eclieYeHue QU CIUIIHUHBI.

a) OCHOBHAas JiUTEeparTypa:

1. 3sikoB, C. B. IIporpammupoBanue: yueOHUK U MPaKTUKYM it By30B / C.
B. 3bikoB. — Mocksa: U3narensctBo FOpaiit, 2020. — 320 c. — (Bricuuee
obpazopanue). — ISBN 978-5-534-02444-9.

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

0) 10MOJTHUTE/IbHAA JIUTEpaTypa:
2. Oruesa, M. B. [IporpammupoBanne Ha si3bike C++: MpakTHYECKUN Kypce :
yaeOHoe mocobue st By3oB / M. B. Oruesa, E. B. Kynpuna. — Mocksa :
NznarensctBo HOpaiit, 2023. — 335 c¢. — (Bsicmee o6pazosanue). — ISBN
978-5-534-05123-0.

URL: https://urait.ru/bcode/515142

3. Kazanckwii, A. A. TIporpammupoanue Ha Visual C# : yaebHOE ocoOue miis
By30B / A. A. Kazauckmii. — 2-¢ m3a., mepepad. u mon. — Mocksa
NznmarenscTBo FOpaiit, 2020. — 192 ¢. — (Bricmee o6pa3zoBanue). — ISBN
978-5-534-12338-8.

URL: https://urait.ru/bcode/451467
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B) IPOrpaMMHoOe o0ecriedyeHue U HHTePHeT-Pecypcehl:
[IporpammHoe obecrnieueHue:
- YHUBEpCAJIbHAS CUCTEMA POIPAMMUPOBAHHUS Ha s3bIKe C++;
- o(hrcHOE MporpaMMHOE OOeCIIeUEHHE.

) 3JIEKTPOHHBI 00pa30BaTeJIbHBII pecypc
DnekTpoHHbIN Kypc «IIporpammupoBaHue»
https://online.mospolytech.ru/course/view.php?id=2631

8. MaTepuaJibHO-TEXHUYECKOE o0ecriedeHrue TUCIMILIHHBI.

o CneunanuszupoBanHas yueOHas nabopaTopusi kapeaps! «/luHamuka,
OPOYHOCTh MAIIMH W CONpOTUBIEHUE MaTepuanoB» Ayna. H-212, ocHaienHas
KOMITBIOTEPAMU C YCTAHOBJIEHHBIM HEOOXO0IUMBIM TPOrPAMMHBIM 00€CTICUEHHUEM;

o [IpoekTophl, SKpaHbl JJIs AEMOHCTpaIMy O0y4YaroluX MaTepHalioB,
npe3eHTalui, yueOHbIX GUIBMOB.

9. MeTonnyeckue peKOMEHIANNH 1JIs1 CAMOCTOSITEJIbHOI padoThI
CTYAECHTOB

9.1 MeToanyeckue yKa3aHHs M0 BbHINOJHEHHUIO U 0()OPMJIEHHIO PACUETHBIX
pador mo gucuumniauHe «IIporpammuposanune»

9.1.1 Tpe6oBanus Kk opopMJIeHHIO pacueTHOI PadoThI
1. Pacuernas pabora momkHa ObITh odopmieHa B Bujae Ha Jjuctax gopmara A4 co
CIICAYIOIIMMHU TIOJISIMH:

e JleBoe - 25 mm.
e Bepxuee - 15 mm.
e JIpaBoe - 15mm.
e Hwxnee - 15mwm.

2. Pacuernas pabora J0KHA UMETh TUTYJIbHBIN JUCT. [Ipumep odopmiieHusT TUTYJIBHOTO
JUCTa TIOKa3aH B IPHIIOKEHUHU.

3. Pacuernas pabota q0iKHA COEPKATh CICAYIOIINE Pa3JIeibl:

Conepxanue.

Bsenenue.

OcHOBHasI 4acThb.

3aKIr04YeHHE.

Crucok HCIOJIb30BAHHON JHUTEpaTypHI.

[Ipunoxxenust (He SBISIOTCS 00S3aTENbHONW YACTBIO OTYETA).

4. CrpaHullbl OTYETA JIOJKHBI OBITH MPOHYMEPOBaHbl. HyMepalusi HauMHaeTcs: co BTOPOit
cTpaHulpl. Ha TUTYIbHOM JIMCT€ HOMEpP CTpPAHUIIE HE MPOCTABISETCS.

5. B oOcHOBHOI 4YacTh HaxoAdTCs Bce TMPOHYMEPOBAHHBIE TIJaBbl, maparpadpl U
nojnaparpadgsl.

Hymepamus maparpadoB u moanaparpadoB MpoU3BOAATCA CIEIYIOIIUM 00Pa3oM:

e [lepBas mudpa oOo3HauaeT HOMEP TJIABHI.
e Bropas uudpa - nopsakoBslii HoMep maparpada.
e Tperbs nudpa - NOPSAIKOBBIA HOMep moxamaparpada.
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Hanpumep, naparpad 2 u nogmaparpad 5 maparpada 2 rnaBer 3:
e |l Onucanue pacyeTrHoii cxemMmbl
e 3.2 I'paHnYHBIE YCIOBUSA
e 3.2.5 I'paHu4HbBIE YCJIOBHS MO MepeMeleHusIM

Hymepanuss puCyHKOB IPOU3BOAUTCS CIEAYIOIIUM 00pa3oM:
o IlepBas nmuppa obo3HAUaEeT HOMEP IJIABHI.
e Bropas nudpa - mopsIKOBBIE HOMEp PHUCYHKA B TJIaBe.

Hanpumep, pUCyHOK B TJIaBe 3, MMCIOIIUN TOPSAKOBBIA HOMep 11:

e Puc. 3.11. /lnanoroBoe OKHO BBOJAa HMCXOJHBIX JaHHBIX
Touka B KOHIIC Ha3BaHWS TJIaBbl, maparpada, moamaparpada ¥ pUCYHKAa HE CTABHTCH.

Hazpanue riaBbl nuIIeTcs 3ariaBHBIMU NMOTYKUpHbIMU OykBamu. Ha3Banus naparpados u
noanaparpaoB MUIIYTCSI CTPOYHBIMU MOIYKUPHBIMH OYKBaMH, 32 UCKJIIOUEHUEM TEPBOM

OykBbl, 3aryaBHol. [loamaparpadsl MOTYT ObITH BBIEIIEHBI KYPCHBOM.

Hymeparus ucnonp30BaHHON JUTEpATYphl IPOU3BOIUTCS MO0 B aaBUTHOM MOPSIKE,THO0
10 MEpe CChUIOK Ha HEe B TEKCTE KypCOBOU palbOTHI.

[Tpumepsr odopMIIeHUS JTUTEPATYPHI.
Kuuru:

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

Kypuaabri:

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C., IlankpatoB H.M. Ananu3
MPUMEHUMOCTH YpaBHEHH U UccieqoBaHue (popMbl KpUBOI ycTanocTu // 3aBockas
naboparopus. Juarnocruka marepuanon, Nel0, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements //
Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2 TpeGoranus K coaep>KaHUIO Pa3aeI0B PACYETHON PadoThI

1. B COACPKAHHUU JOJIXKHBI OBITH MMpEACTAaBJICHbBI Ha3BaHWA BCCX TJIAB, Hapana(I)OB n

no;[naparpa(bOB C YKa3aHUCM HOMCPOB HAYaJILHLIX CTPAaHMUII.

24



2. Bo BBegeHHM OOOCHOBBIBACTCS aKTyaIIbHOCTh U CTABHTCSA LENb pPabOTHI, MEPEUUCISIOTCS
pelaeMble 3a/aud U JIaeTcsl KpaTkKoe cojAep)KaHue Bcex TIaB. [l KypcoBOro MpoekTa,
COJIEpIKallero KOHKPETHBIE 3a/1a4M, 1aeTCsl ITOCTAaHOBKA 3a/1ad.

Teopernueckas paboTa MOKET HOCHTb OINMUCATEIBHBIM WM METOIUYECKUI XapakTep.

3. B ocHOBHOIi yacTH TOAPOOHO ONMUCHIBAETCS MOCIEIOBATEILHOCTh PEIICHHS 33 Ja4u.
Ilpumepnitil IIaH OCHOBHOM YacTH

e JlocranoBka 3amaun. CBejeHMs 00 OOBEKTE HCCIEAOBAHUSI M 00JaCTH

MaIlIMHOCTPOCHHUSL.

Teopernueckrie OCHOBBI pEIIEHUS 33]1a4H, UCTIOJIb3YEMbIE AJITOPUTMBI.

Ornucanue MporpaMMHOTO 00eCTIeUeHUS

Hcxonnpie naHHbIe, OMMCAHUE PACUETHOU CXEMBI.

Xapakrepuctuku monenu MKD. KonnuecTBo a1eMeHTOB, Y37I0B, CTENeHen

CBOOOIBI.

Omnucanue THIIOB KOHEUHBIX 3JIEMEHTOB.

e HMudopmarus 06 ycnoBusxX 3aKperyieHUs] U Harpy>KEeHUs.

e [locnenoBaTtenbHOCTh (POPMUPOBAHUS MOJENN cpencTBaMu nporpammsl MKDO,
0CO0OEHHOCTH MOJATOTOBKH MOJEIIH.

e Uudopmarus o mporecce penieHus 3a1a4uu.

e (geneHUS O KOMIIbIOTEpE, XapakTepucThkax mnporpammbl MKD (Ha3Banwue,
BepCHUs, BO3MOKHOCTH), HEOOXOTUMBIX BBIUUCIUTEIHHBIX PECypcax, BPEMEHH
pelIeHHUSI.

e AHanu3 pe3ysbTaTOB PACUETOB.

4. B 3akJ/JIl04eHUM [aeTcs KpaTKas OIICHKa M OCHOBHBIE BBIBOJIBI BBIMTOJIHEHHOW PaOOTHI.

5. B npuioxkeHue BBHIHOCUTCS WH(DOPMAIMOHHBIM MaTepual, He TPeOyIOui IeTaIbHOTO
paccMOTpeHHs] B OCHOBHOW 4acTH (Hampumep, TaOMHIbl, IpadUKd, PUCYHKH, JIMCTHHTH
porpaMM | T.I1.)

9.1.3 TpeGoBanus K BBINOJIHEHUIO PACYETHON padoOThI

1. Pacuyernas paboTa gomkHa ObITh OopMIIEHA COTJIACHO TpeOOBAaHUSAM YKa3aHHBIM BBIIIIC.

2. CogepkaHue pacueTHOH pabOTHl JIOJDKHO COOTBETCTBOBATh  IEPECUYHCICHHBIM BBIIIC
TpeOOBAHUSM.

3. Pacuernas paboTa no/pKHA OBITH CaHA 33 JIBE HENENM JO OKOHYAHHS CEMECTpa.
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npopuias «IIpor

CTpyKTypa u coaep:kaHue IUCHUILIHHbI

«IIporpammupoBanue»
110 HANIPABJICHHUIO MOATOTOBKH 10 HanpasjaeHu10 noArorosku 01.03.02 «Ilpuknganass MareMaTuKa 1 HHGOpMaTHKAY,

[Tpunoxenue 1.

DAMMHBIC H III/I(l)pOBI)Ie TCXHOJOI'MA B JTMHAMUKE U IIPOYHOCTH»

Buabi yueOHoii padorsl,

-9 " 3 . ®opmbl
3 = g BKJII0YAsl CAMOCTOATENbHYIO Buabl camocTosiTeIbHOM padoThI aTTecTa
Paznen g % § padoTy CTY/IEHTOB, CTY/IEHTOB —
an 8 T 3 U TPYAOEMKOCTH B 4acax
J | II/C | JIa6 | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | O 3
Cemectp 3

1.1 | Tema 1. Beeoenue 3 1-2 2 2 4

Tema 2. Kpamxuit 0630p
1.2 | npeowecmeyiouux mamepuanos, Ha 3 3-6 4 8 12

KOMOpbIX 0CHO8AH OAHHBLIL KYpC.

Tema 3. Bozamosrcnocmu cozoanusn

peanucmuuecKux u3zoopaxrcenuii é
1.3 | unoicenepuvix npozpammmuix 3 7-10 | 4 8 12

KOMRJ1eKcax ¢ nOMouiblo oubnuomexu

OpenGL.

Tema 4. Pazpabomka npocmoii

2paguueckoil uHICEHEPHOU
1.4 | npozpammol, peanusyrowei Qynxyuu 3 11-14 | 4 | 10 14

oubdnuomexu OpenGL. Ynpasnenue

yeemom. Bexmopuwvie npumumusol.

Tema 5. Cozoanue cpedocmeamu
15 | OpenGL cnosxcnvix 2eomempuyeckux 3 15-18 | 4 8 12

00vexmos.

Dopma ammecmayuu 3
Bcero yacos no aucrunimze 18 | 36 54
B cemecTpe 3

26




Cemectp 4
Tema 6. Paboma c pacmpoevimu
21 oovexkmamu. Popmuposanue, 4 1-2 2 2 4
oyepuzayus, 61600 6uMOGHIX
06vexmoe cpeocmeamu OpenGL.
Tema 7. IIpoeyuposanue
2.2 | npocmpancmeennvix 00veKkmos Ha 4 3-6 4 8 12
HIAOCKOCHb
23 Tema 8. Paboma c mexcmypamu 6 4 7-10 4 8 12
OpenGL
Tema 9. Ynpaenenue ueemosvimu
2.4 | ceouucmeamu oovekma. Oceewienue 4 11-14 | 4 10 14
cuenwt 6 OpenGL
Tema 10. Co30anue peanucmuueckux
U300padrceHuii 8 UHIHCEHEPHBIX
2.5 | npozpammax c komniekcuvim 4 15-18 | 4 8 12
UCRONb30GAHUEM 603MONHCHOCHIEIL
OpenGL
Dopma ammecmayuu 3
Bcero 4acos 1o auciuIninge 181 36 54
B cemecTpe 4
= Bunabl yueoHoii padoThl, dopm
? E 2| BKIIOYAs CAMOCTOSITEJbHYIO Buabi camocTosiTesIbHOM padoThI bl
Pasznen s % § padoTy CTy/1eHTOB, CTYACHTOB aTrecT
an 8 T 3 U TPYAOEMKOCTh B Yyacax anumn
J | I/C | JIa6 | CPC | KCP | K.P. | KL | PI'P | Pegpepar | K/p | O | 3
Cemectp 5
Tema 11. Ocnoswt opeanu3ayuu
3.1 | napannenvnozo evinonnenus 5 1-2 6 8
anzopummos
Tema 12. Hcenonvzosanue OpenMP o01a
3.2 | pacnapannenusanusn anzopummos 6 5 3-4 6 8
UHIICCHEPHBIX NPOZPAMMAX
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3.3

Tema 13. Opzanuzayusn
6bICOKONPOU3600UMETIbHBIX
8bIUUCICHUIL C 3A0€lICIB08AHUEM
pecypcos sudeoxkapm.

3.4

Tema 14. Pazpabomxka modyneii
UHIICEHEPHBIX RPOZPAMM,
peanusyiouux anzopummol
ABMOMAMUYECKOI 2eHepauuu cemox
KOHEUHbIX )J1eMEHN08.

7-8

3.5

Tema 15. Pazpabomxka mooyneii
UHIICEHEPHBIX NPOZPAMM,
dopmupyrowux ocnosnvle mampuyol
PA3TUYHBIX MUNOB KOHEYUHBIX
J1eMEHMO8 01 AHAU3Ad OUHAMUKU U
HPOYHOCHU KOHCHPYKYUIL MAUWIUH,

9-10

3.6

Tema 16. Pazpabomxa mooyneii
UHMICEHEPHBIX NPOZPAMM,
peanusyrouux Iphdhexmusnsvie
an2opuUmMMbL peienus Cucmem
JUHEHHbIX anzefpauiecKux ypasHeHuil
8bICOK020 NOPAOKA C CUMMEMPUYHBIMU
PazperceHHbIMU MAMPUYAMU.

11-12

10

3.7

Tema 17. Pazpabomka mooyneii
UHMHCEHEPHBIX NPOZPAMM,
peanuzyrouux Iphexmuensle
anzopummsl peuteHus 3a0a4u Ha
coOcmeenHble 3HAUEHUA (8 pacuemax
COOCMBEHHBIX KO1eDanuil
KOHCMPYKYuii, paciemax nomepu
ycmoituugocmu)

13-14

10

3.8

Tema 18. Pazpabomxa modyneii
UHIICEHEPHBIX RPOZPAMM,
peanusyiouux anzopummol
UHMEZPUPOBAHUsA NO 8PeMEHU
Yypasnenuii OUHaMuyecKozo
PagHo6ecUs KOHEeUHO-311eMeHMHOU

15-18

12

30
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cucmembul.
Dopma ammecmayuu 9
Bcero yacoB no qucuuiuiiHe 5 54 90
BO ceMecTpe 5
= Buabl yueOHoii padorsl, ®opMm
g = £| BKJIIOYAs CAMOCTOATEILHYIO Buasbl camocrosiTe/ibHOMH padoThI
Pazaen s % § padoTy CTY/IeHTOB, CTYICHTOB aTTecT
N 8 T 3 U TPYAOEMKOCTH B 4acax auumn
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | O | 3
Cemectp 6
Tema 19. Komnnexcnan pazpabomka
UHICEHEPHO20 NPOZPAMMHO20
obecneueHus, 00veOUHAIOWUX 8 ceDe
Pazniuynble IMansvl AHAAU3A OUHAMUKU
4.1 | u npouHocmu KOHCMPYKUUi MawuH - 6 1-12 30 60
co30anue pacyemuvlx mooeJeli,
SU3YAIU3AUUIO, BbINOTIHEHUE
pacuemos, zpaguueckoe
npedcmasiienue pe3yibmanos.
Tema 20. Memoowt omnaoxu
4.2 | uHiCEHEPHBIX NPOZPAMMHBIX 6 13-14 2 4
KOMNJIEKCO8.
Tema 21. Memoowvt mecmupoganus
4.3 | unsicenepnvlx npozpaMMHbIX 6 15-16 2 4
KOMNJIEKCO8.
Tema 22. Ilogvtuenue naodexcruocmu
4.4 | unsCeHepHBIX NPOZPAMMHBIX 6 17-18 2 4
KOMHNJIEKCO8.
Dopma ammecmayuu 9
Bcero vyacoB no gucuuminHe 36 - 72
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Bo cemectpe 6

Bcero 4yacoB nmo 1ucIUIIJIMHE BO
BCEX CEMECTpax

36

162

306
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Tpunoocenue 2
pabouyell npoepamme

MMHUCTEPCTBO OBPA3OBAHIS 1 HAYKU POCCUMCKOM ®EJIEPALINA

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHWE BBICHIEI'O ObPA3SOBAHU S
«MOCKOBCKUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIUTEX)

HanpasjieHne NoAroToBKM:
01.03.02 «IIpukaagHasi MaTeMaTHKAa U HHPOPMATHKA)
(YypoBeHb OakajiaBpuara)
Mpopuas «IlporpaMmmubie U HUPPOBHIE TEXHOJIOTHH B TUHAMHUKE U MPOYHOCTID)
Dopma 0byyenus: oyHas

@OH/] OUEHOYHBIX CPE/ICTB

O IMCHUIIJIMHE
«IIporpammupoBaHue»

Cocrag: 1. ITacnopt ¢oHIa OLIEHOYHBIX CPEICTB

2. Onucanue OLEHOYHbIX CPEICTB:

Mocksa, 2023 200
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MTOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTH KOMIIETEHLIMA

Tabmnuua 1

«IIporpammupoBaHue»

@®I'OC BO 3

B miporiecce 0CBOSHMS JTaHHOW JUCIUTUIMHBI CTYJCHT (QOPMUPYET U ICMOHCTPUPYET CICIYIOIIUE
o01enpogeccuoHaIbLHbIE M MPo¢ecCHOHAIbHbIE KOMIETEHIIUH

Hepeqeﬂb KOMIIOHCHTOB

KOMIETEHLUU
WH- ®OPMY.THUPOB-
JIEKC KA

Texnoorus
dopmupoBanu
1
KOMIIeTeH Ui

Ddopma
OLEHOYHOT
0 cpeacTBa

CreneHu ypoBHeii 0CBOeHHS
KOMIIeTEH I i
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OIIK-2

Criocoben
MCI0JIb30BaTh U

Q1A THPOBATh
CYIIECTBYIOIINE
MaTEMATUYCCKUEC
METOObI 1 CUCTCMBI
MPOTPaMMHUPOBAHHUS
TSt

pa3paboTKu U
[pean3anuu
AJITOPUTMOB PCHICHUA
MPUKIAAHBIX 3a1a4

BHATD:
CHHTAKCHYECKHE KOHCTPYKIIMU, CTPYKTYPBI
IMaHHBIX, HAOOPHI METOJIOB M COCTaB OMOIMOTEK
MPOIEeyp 00HhEKTHO-OPHEHTHPOBAHHOTO S3bIKA
MPOrpaMMHUPOBAHHUS.

YMeTh:

pa3pabaThIBaTh KOMIIOHEHTHI HHKCHEPHBIX
MPOrPaMMHBIX KOMIIJIEKCOB JIJISl HCCITEMOBAHMUS
MMHAMUKY M IPOYHOCTH KOHCTPYKIIMI MAIlIHH ¢
IMCITIOJIb30OBAHUEM COBpeMeHHBIX BBIYUCIINTCIIBbHBIX
IMETOI0B, BBICOKOHpOI/ISBO)II/ITeHLHLIX
BBIYUCIIUTCIIBHBIX CUCTEM U HayKOCMKI/IX
KOMHBIOTepHBIX TeXHOHOFHﬁ;

BJIA/IETh:

MHCTPYMEHTAMH pa3padOTKK WHKEHEPHBIX
[POrpaMM OIHOM M3 COBPEMEHHBIX
BEIYHUCITUTEIBHBIX CPEJT POrPAMMUPOBAHMSL..

Camocros-
TeIbHAS
pabora,
JICKIIUY,
[paKTHICC-
KUE 3aHATHUS,
naboparop-
HbIe PaOOTEHI

ba3oBblii ypoBeHb:

- CIOCOOCH npedcmasiims omoebHble
KOHCIPYKMUBHbBLE IeMEHMbl MAUWUH (8
uacmHoOCmu - pam, Ky30808, dema.eil
Osueamenetl) 6 sude pacuemuvix mooenetl
0J151 NPUKAAOHBIX NPOSPAMM MEMOoOa
KOHEUHBIX DJIEMEHMO8.

Bocrnpon3BOICTBO MOyYECHHBIX 3HAHUH B
X0JI€ TEKYIIEero KOHTPOJISL.

IIoBBIICHHBI YPOBEHD:

- CIOCO0EH camocmoamenbHo

npedcmaesisims omoeibHble
KOHCIPYKMUGHbIE dNIeMeHMbl MAWUuH (8
uacmHOCmu - pam, Ky30808, oemaell
Osucamerneti) 8 guoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM MEMOOd
KOHEeUHbIX J/1eMEeHmMOo8;

- CIIOCOOEH CamMOCmMOAMENbHO UCHONIbI0BAMD
coepeMenHoe npoepammHoe obecneyeHnue ons
aHanu3a  HANPSdICEHHO  OepOPMUPOBAHHO2O
cocmosiHusi U npouyHocmu Oemanei U Y3108
MauuH.

[MPAKTHYECKOEe TPUMEHEHHE IMONydEeHHBIX
SHAHW B  TPOIECCe  IMOATOTOBKU K
CeMHIHapaM, K BRICTYIUIEHHUIO C JIOKJIaIOM

33




OIIK-5

Criocoben
pa3pabaThIBaTh
AQJITOPUTMBI U
KOMIIBIOTCPHBIC
[IPOrPAMMBI,
TIPUTOAHBIE JUIS
MPAKTUYECKOTO
[IPUMEHEHHUsI, CPE/ICTB
MeYaTH.

BHATH:

OCHOBHBIE TIPUHIUIIBI AITOPUTMHU3ALNN TIPU
[pa3pabOTKe U UCIIONB30BAHUN UH)KEHEPHBIX
[porpaMM pacyera HamnpsHKEHHO
neopMUPOBAHHOTO U TEILIOBOTO COCTOSIHUI
KOHCTPYKLIUI MalllHH.

YMeThb:

MCIIONIb30BaTh COBPEMEHHOE IIPOrpaMMHOE
obecriedeHue Jyist pa3pabOTKH MporpamMmm
MHXEHEPHOT 0 aHaJIn3a HaIPSKEHHO
IneopMUpPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
meranei U y3J10B MalllvH.

BJIaJeTh:

[HaBbIKaMH IIPUMEHCHUSA CUCTEMBI
MPOrpaMMHUPOBAHUS TS pa3pabOTKK MPUKITATHBIX
[porpaMM JJIsl pacdyeTa HampsHKeHHO
ImeOpMHPOBAaHHOTO M TEILIOBOI'O COCTOSTHUI
meranei U y3J10B MallliH.

CamocTosi-
TenbHas
pabora,
JICKIIUY,
paKTHJec-
KUE 3aHATHUS,
nmabopaTtopHbIe
paboTHI

ba3oBblii ypoBeHb:

- CIOCOOCH npedcmasiims omoebHble
KOHCIPYKMUBHbBLE IeMEHMbl MAUWUH (8
uacmHoOCmu - pam, Ky30808, dema.eil
Osueamenetl) 6 sude pacuemuvix mooenetl
0J151 NPUKAAOHBIX NPOSPAMM MEMOoOa
KOHEUHBIX DJIEMEHMO8.

Bocrnpon3BOICTBO MOyYECHHBIX 3HAHUH B
X07I€ TEKYIIEro KOHTPOJIS.

IIoBBIICHHBI YPOBEHD:

- CIOCO0EH camocmoamenbHo

npedcmaesisims omoeibHble
KOHCIMPYKMUGHbLE dNIeMeHMbl MAWUH (8
uacmHOCmu - pam, Ky30808, oemaell
Osucamerneti) 8 guoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM MEMOOd
KOHEeUHbIX J/1eMEeHmMOo8;

- CIIOCOOEH CamMOCmMOAMENbHO UCHONIbI0BAMD
coepeMenHoe npoepammHoe obecneyeHnue ons
aHanu3a  HANPSdICEHHO  OepOPMUPOBAHHO2O
cocmosiHusi U npouyHocmu Oemanei U Y3108
MauuH.

[MPAKTHYECKOEe TPUMEHEHHE IMONydEeHHBIX
SHAHW B  TPOIECCe  IMOATOTOBKU K
CeMHIHapaM, K BRICTYIUIEHHUIO C JIOKJIaIOM
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I1K-1

Cnocoben
[IPOCKTUPOBATH
KOMIILIOTEPHOE
[IPOrpaMMHOE
oOecrieueHue.

BHATDH:

TEOPETUUECKIE OCHOBBI KOMIIBIOTEPHOT'O
MPOEKTUPOBaHMsI HAa OCHOBE 3 (HEKTUBHOIO
COUETaHMsI MEPEIOBBIX TEXHOIOTUH U BHIITOTHEHUS
MHOTOBapUAHTHBIX PAaCUeTOB C UCTIOIB30BAHNEM
BEICOKOITPOM3BOJUTENBHBIX YHUCIICHHBIX
ANTOPUTMOB UH)KEHEPHOTO aHAIIN3a KOHCTPYKIIHHA
MaIINH.

YMeTh:

COCTaBIISITh CTATUYECKUE U IMHAMHUYECKUEC
[pacyeTHbIE MOJIENH JJISl HHXKEHEPHOT'O aHan3a 1
[PAIMOHATBHOIO TPOEKTUPOBAHUS KOHCTPYKIIUH
MaIIIVH;

BJIA/IeTh:

HABBIKAMU HCIIOB30BAHUS U Pa3pabOTKU
COBPEMEHHOT'O MTPOrPaMMHOTO 00eCTIeUeHHU S
MPOEKTHUPOBAHNS M MHKEHEPHOTO aHAIN3a
IKOHCTPYKIIUW MaIlliH.

CamocTosi-
TenbHas
pabora,
JICKIIUY,
paKTHJec-
KUE 3aHATHUS,
nmabopaTtopHbIe
paboTHI

ba3oBblii ypoBeHb:

- CIOCOOCH npedcmasiims omoebHble
KOHCIPYKMUBHbBLE IeMEHMbl MAUWUH (8
uacmHoOCmu - pam, Ky30808, dema.eil
Osueamenetl) 6 sude pacuemuvix mooenetl
0J151 NPUKAAOHBIX NPOSPAMM MEMOoOa
KOHEUHBIX DJIEMEHMO8.

Bocrnpon3BOICTBO MOyYECHHBIX 3HAHUH B
X0JI€ TEKYIIEero KOHTPOJISL.

IIoBBIICHHBI YPOBEHD:

- CIOCO0EH camocmoamenbHo

npedcmaesisims omoeibHble
KOHCIMPYKMUGHbLE dNIeMeHMbl MAWUH (8
uacmHOCmu - pam, Ky30808, oemaell
Osucameneti) 8 8ude pacuemuuvlx mooenel

0J151 NPUKAAOHBIX NPOSPAMM MEMOOd
KOHEeUHbIX J/1eMEeHmMOo8;

- CIIOCOOEH CamMOCmMOAMENbHO UCHONIbI0BAMD
coepeMenHoe npoepammHoe obecneyeHnue ons
aHanu3a  HANPSdICEHHO  OepOPMUPOBAHHO2O
cocmosiHusi U npouyHocmu Oemanei U Y3108
MauuH.

[MPAKTHYECKOEe TPUMEHEHHE  IOydeHHBIX
SHAHWI B  TpOIlecce  IOATOTOBKU K
CeMHIHapaM, K BRICTYIUIEHHUIO C JIOKJIaIOM
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Hepeltenb OUECHOUYHbBIX cpedcme no Oucuunnune

«lIpocpammuposanue»

Tpunooicenue 3

K paboueii npoepaymme

HaunmenoBanne [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapakreprucTrka OLIEHOYHOTO OLIEHOUHOT'O CPEJICTBA B
OoC CpencTBa cpeacTsa dOC
CoBMecTHas TSI TEIILHOCTD TPYIIIIBI
oOyJaromuxcs u MearoTuIecKoro
paboTHUKa noj yIpaBjIeHUEM
Jlenosas w/m MearorTHYecKoro  pabOTHUKA C  LEJbI0 Tema (ipoGiema),
1 poseBas urpa penieHnss y9eOHbIX M TPO(ECCHOHAIBHO - KOHIIETLIHA, POTH 1
(TT) OPHCHTHPOBAHHBIX 33/a4 MYTEM WIPOBOTO | OKHJACMBbIH PE3YILTAT 11O
MOJICTUPOBAHUS ~ PEATBHON  MPOOIIEMHOM KXKI0U UTpe
cutyaruu. [lo3BoisieT OIleHWBAaThH yMEHHE
QHAIM3UPOBATH M PEIIATh THITUYHBIC
podecCHoHANTBHBIC 3aa9H.
[IpoGnemHoe  3amaHue, B KOTOPOM
oOyJaromemMycsi TpeUIaraloT  OCMBICIIUTh
2 Keiic-3agaua pEATbHYIO npodeccruoHanbHO- |3aIaHus ISl PEIICHHS Kec-
(K-3) OpPHUEHTHUPOBAHHYIO CHUTYAITHIO, 3a1auu
HEOOXOJUMYIO ISl pElIeHHs]  JaHHOU
MPOOJIEMBI.
CpencTBO KOHTPOJS YCBOSHHS y4eOHOTO
MaTepualla TEMBbI, pa3jeia WU pPa3/IeioB Bompoce! mo
KomtokBuym MUCHUIUIMHBI, OPraHU30BaHHOE KaK yueOHOe
3 TeMam/paszeinam
(K) 3aHATHE B BUJIE cobeceoBaHus R —
MeIarOrMYeCKOro paboTHHKA c
00yJarOITUMHUCS.
KonTtponbsHas pabora CPCICTBO  IPOBEPKH  YMCHMIl NIPUMEHATE KoMIuIeKT KOHTPOJIBHBIX
4 MOJIyYCHHBIC 3HAHUS JUIsI PEIICHHS 3a/1ad .
(K/P) 3aJIaHUi 110 BapHaHTaM
OTIPE/ICIICHHOTO THUIIA TI0 TEME WK pa3zieiy
Kpyrasiii cron, OneHOYHBIE ~ CpejCTBa,  NOo3BoJstomue | [lepedeHb TMCKYCCHOHHBIX
BKIIIOYUTh  OOy4aroIUXcs B IPOIIECC TEM JUTSI IPOBEICHUS
5 Honélﬁ;izcgi,n yr 00CYXXJIEHHSI CIIOPHOTO BOIPOCa, MPOOIEMBl  [KPYTJIOTO CTOJA, AUCKYCCHH,
ILC6E:TLI > |1 OIEHHTh WX yMEHHE apryMeHTHUPOBATh MOJIEMUKH, JHUCITYTa,

COOCTBEHHYIO TOUKY 3pEHHSL.

nebaroB
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[Ipoexr

(1)

KoHeuHBII  IPOMYKT, TOJy4aeMbld B
pe3ynbTaTe IUIAHUPOBAHUS W BBIIIOJHEHUS

KOMILJIEKCA y4eOHBIX u
ncciaenoBaTelbckux 3aganui. Ilo3Bossger
OLICHUTH YMGHI/ISI O6yanOH_II/IXCH

CaMOCTOSITEJILHO ~ KOHCTPYHPOBaTb  CBOH
3HAHMS B MPOIIECCE PEIICHHS MPAKTUYCCKUX
3a1a4 M 1poOJeM, OpPUCHTUPOBATHCS B
UH(POPMALMOHHOM

POCTPaHCTBE u YPOBEHb
c(hOPMHUPOBAHHOCTH AHATUTUICCKHUX,
MCCIICIOBATEILCKMX ~ HABBIKOB,  HABBIKOB
MPaKTHYECKOTO TBOPYECKOTO
MBIIICHAS.  MOXET  BBINOJHSITBCS B
WHIUBUIyTbHOM MOPSIIKE WA TPYIITON
00yJaronuxcs.

TeMbl rpynImoBbIX W/HITH
WHJVBHUIyaJIbHBIX
IIPOEKTOB

PaGouas terpanp
(PT)

JnnakTnyeckuit KOMILJIEKC,
MpEeHa3HAYECHHbIM I CaMOCTOSITEIbHON
paboThl O0yYaromerocss W TMO3BOJISIOIINNA
OIIEHUBATh YPOBEHb YCBOCHHS MM Y4eOHOTO
MaTepuana.

OO6paserr paboueit TeTpaau

Pa3H0ypOBHCBI)Ie
3a4a4YU U 3aaHUA
(P33)

Pa3znnuaror 3a1a4y U 3a1aHU:
a) PETPOYKTUBHOTO YPOBHSI, TO3BOJISIFOIIIUE
OIICHUBATh "
NIMarHOCTHPOBATh 3HaHUE (PAKTUIECKOTO
Marepuasa (6azoBbIC MTOHSATHA,
QITOPUTMBI, (DaKThI) U YMEHHE TMPABHIHHO
MCTIONb30BAaTh CIICIHAJIbHBIC TEPMUHBI H
MOHSATHUS, Y3HaBaHHE OOBEKTOB U3YUYCHUS B
pamKax OTIPEICIICHHOTO pazzena
TIMCIUTUIAHBL,
0) PEKOHCTPYKTUBHOTO YPOBHS,
MIO3BOJISIOIINE OIICHUBATh u
TIMarHOCTHPOBATh YMEHUSI CHUHTE3UPOBATh,
aQHAJTM3UPOBATh, 00001aTh (HAKTUUECKHH U
TEOPETHUYCCKHIA MaTepHa c
(dbopmynupoBaHUEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBJICHHEM  IPHYUHHO-
CJICZICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIONINE OICHUBATH u
TMarHOCTHPOBATh YMEHHUS, HHTETPHUPOBATH
3HAHUS pa3IMYHbIX obnacreit,
AQpryMEHTUPOBAaTh  COOCTBEHHYIO  TOYKY
3peHusl.

KoMmruiekT pasHOypOBHEBBIX
3a7a4 U 3aJaHui

PacuerHo-
rpagudeckas pabora
(PTP)

CpencTtBo IpOBEPKUM YMEHMH INPUMEHSTH
10JIy4YCHHbBIE 3HAHUS 1o 3apaHee
ONPENECIIEHHONM METOJMKE Ul pPElIeHUs
3aJad  MIM  3aJaHUi 10 MOJYII0 WM
MCLIUIUIMHE B IIEJIOM.

KomrnekT 3aganuii s
BBITIOJTHEHHSI PacYeTHO-
rpaduueckoit paboTh
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10

Pedepar
(P)

[IpoaykT CaMOCTOSITENBHON paboThI
CTY/IEHTa, MPEACTABIIAIOUINNA co00M KpaTKoe
M3JI0KCHUC B IMCbMCHHOM BHUJCIIOIYYCHHBIX
pe3yJIbTaTOB TEOPETUYECKOI0  aHalu3a
ONpEEIEHHON Hay4YHOU (yuebHo-
MCCIIE/IOBATENIbCKOM)  TEMBbl, TJ€  aBTOp
PacKpbIBa€T CYThb HCCIENYEMOW IpPoOJIEMBlI,
[IPUBOJUT PA3JIMYHBIC TOYKH 3PCHUSA, 4 TAKIKC
cOOCTBEHHEBIE B3TJIs11bI HA HEC.

Tewms! pedepaToB

11

Hoxnan,
cOo00IIIEHnE

(1C)

[Ipo1yKT caMOCTOATENbHON pabOTHICTY/IEHTA,
PEICTaBIISIFOIINN cOOONITYOINYHOE

BBICTYIUICHUE o
MPEICTaBICHUIO TIOJYYCHHBIX pEe3yJIbTaTOB
pelieHus OTIpEeIeNIEHHOM y4eOHo-
MPAaKTHUECKOH, y4eOHO-MCCIIe0BATENbCKON
VI HAyYHOM TEMBI

Temsbl moknamIOB,
COOOIIEeHU

12

VYeTHbI onpoc
cobeceoBanue,
(YO)

CpencTBO KOHTPOJI, OPTaHU30BAaHHOE Kak
crienManbHas ~ Oecema  MeAaroruv4eckoro
paboTHMKa ¢ OOydJalmuMcs Ha TEMBI,
CBSI3AHHBIE C HM3y4aeMOU MHUCIUILIMHOM, M
paccuMTaHHOE Ha BBIICHEHHE 0O0beMa 3HAHUM
00yJaromIerocs 1Mo OnpeaeIeHHOMY pa3ieny,
TeMe, IpolsIemMe U T.11.

Bonpocer no
TeMam/paszenam
JCTIATUTHHEI

13

TBopueckoe 3ananue
(T3)

UacTHYHO perjaMeHTHPOBAHHOE 3aJaHMeE,
MMeEIoIlee  HECTAaHJApTHOE  pElICHHEe U
MMO3BOJISIONICE  JTMArHOCTHPOBATH  yMEHHUS,
WHTETPUPOBATh 3HAHUS Pa3IMYHBIX00IacTEeH,
ApryMEHTHPOBATh COOCTBEHHYIO  TOYKY
3peHus. MOXET BBINOJIHATECS B
WHAMBUIYAJIbHOM TOPSJIKE WM TPYNIoi
00yJaronuxcs.

TeMbl TpyNITOBBIX W/WITH
WHIUBHTyJIbHBIX
TBOPUYECKUX 3aJIaHUI1

14

Tect

(T)

Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUIM,
MO3BOJISIOIIIAS ABTOMATU3HUPOBATH
NpoLEeAypY HW3MEpEHUsi YpOBHS 3HAHUM H
YMEHHI 00y4Jaronerocs.

doH TECTOBBIX 3aJaHUN

15

Tpenaxep
(Tp)

TexHUYecKoe CpelCTBO, KOTOPOE MOXKET
OBITH HCII0JB30BaHO JUISt KOHTPOJIS
PHOOPETECHHBIX CTY/ICHTOM
Npo(ECCUOHATILHBIX HABBIKOB M YMCHHU IO
YIIPABJIICHUIO KOHKPETHBIM MaTepHAIbHBIM
00BEKTOM.

KoMiuiekt 3amaHuii  is
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBo, MO3BOJISIONIEE OLICHUTh YMEHHE
oOyuarolerocss MUCbMEHHO U3Jarath CyTh
MOCTABJIIEHHOW TPOOIEMBI, CaMOCTOSITENTEHO
NPOBOJAMTH aHAIM3 dSTOW MpoOJNeMbl ¢
MCTIOJIb30BaHUEM KOHIIEMIUI u
QHATUTUYECKOTO WHCTPYMEHTapHs
COOTBETCTBYIOIIECH NUCIUIUIMHBI, AENaTh

BBIBOJIBI, 0000IIAIONIE aBTOPCKYIO TTO3UIUIO

[0 MOCTAaBJICHHOM mpobieme.

Tematnka ncce
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