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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Henbto nzyuenus aucuuiuinibl «lIporpaMmmupoBanue» sBIseTCS:

— (popMupOBaHKE 3HAHMI O TUIIOBBIX 3aJla4aX, CTPYKTYpE, aIrOpUTMAaX, METOAX
pa3paboTKu WHXEHEPHBIX  IPOTPAMMHBIX  KOMILJIEKCOB,; 00 O0BEKTHO-
OPUEHTUPOBAHHBIX S3bIKAX MPOrPAMMHUPOBAHUS; O COBPEMEHHBIX Cpeaax pa3paboTKu
IporpaMMm; O METOJAaX pealu3alud BBICOKONPOU3BOAUTENbHBIX BBIUMCICHUN H
BU3YaJIbHBIX  CPEJCTBAX  MPOTPAaMMHUPOBAHUS  MNPUJIIOKEHUH C  Tpaduueckum
uHTEpPeiicoMm; 0 crnocodax CO3AaHMs MPUKIATHOIO MPOrPAMMHOTO OOECHEYEeHMS st
MH)XKEHEPHOT'O aHaju3a JWHAMHMKH, YCTOWYMBOCTH, TEIJIOBOIO U  HaNpPSKEHHO-
1e(OpMUPOBAHHOTO COCTOSIHUM KOHCTPYKLMIA MAILIMH, UX JIeTajeil 1 y3J0B,;

- IOATOTOBKA CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBAIU(UKAIIMOHHON
xapakTepuctukoit OakanaBpa mo Hampabienuto 01.03.02 [puknagHas mareMaTvka U
uHpopmaruka, npodunb: «[Iporpammubie M 1HUGPOBBIE TEXHOJOTUM B JUHAMUKE U
IPOYHOCTH.

1.2 3agaun qUCHNILIAHBI

3aayaMu JUCIUIUTHHBI «IIporpaMMHUpOBaHUE) SBIISIOTCS

- O3HAaKOMJICHME  CTYJCHTOB C  BO3MOXKHOCTSIMH, CHHTaKCHYCCKHMHU
KOHCTPYKIMSMH, CTPYKTypaMH JaHHBIX, Ha0OpaMH METOJIOB M OHOJMOTCKAMHM
npoueayp OOBEKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOrpPaMMHPOBAHUSA TPH pa3pabOTKe
NPUKJIAHBIX [POTPaMM HCCIEIOBAaHUS JUHAMUKM U TPOYHOCTH Y3JIOB M arperatroB
MalIuH,

- 3HAKOMCTBO CTYAEHTOB C OJHOM M3 COBPEMEHHBIX Cpea pa3paboTKu
BBIUHCITUTENBHBIX POTPAMM,;

— usydeHue S()QPEKTHUBHBIX BHU3YaJbHBIX METOJOB pPa3paOOTKU MPHIOKESHUH H
peanu3anuu  BBICOKONIPOM3BOAUTENBHBIX UYHMCIEHHBIX aJITOPUTMOB JUIsI  aHalu3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKIIMI MAaIlIWH;

- (hopMHUpOBaHUE y CTYJACHTOB HAaBBIKOB Pa3pabOTKH KOMIIOHEHTOB MHKEHEPHBIX
NPOrPaMMHBIX KOMIUIEKCOB JJII MOJEIMPOBAHUS KOHCTPYKIIMM MAaIllWH, aHalIu3a
JTUHAMUKH, YCTOMYMBOCTH, TEIUIOBOTO M HANPSIKEHHO-IE(POPMUPOBAHHOTO COCTOSHUMN
UX JIeTaJE€H U y3JI0B.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHBIX NPOrpaMm

HMucuumnnnaa «IIporpaMMmupoBaHue» OTHOCHUTCS K BapuUaTUBHOM 4dacTH Onoka 1
TUCIUIUITMH  (MOJyNiel) mpodeCCHOHANIBHOTO IIMKIA OCHOBHBIX 00pa3oBaTEIbHBIX
nporpamm (OOII) no nampasiaenuto nmoarotopku 01.03.02 IMpukiganas MaTeMaTHKa U
uapopmatuka, npodunb: «[Iporpammubie W ITUGPOBBHIE TEXHOJIOTUUW B TUHAMUKE U
MPOYHOCTH.

[IpenmecTByromuMu ~ Kypcam#, Ha  KOTOPBIX  Oa3upyeTcss  TUCIUILIMHA
«IIporpamMmmupoBaHue» SBISIOTCS:

- METO/BI U S3BIKH MPOTPAMMHUPOBAHUS;

- MPOTPaMMHUPOBAHNE MUKPOKOHTPOJIECPOB;



- MaremaTuka (nuHeWHas anreOpa u  AuddepeHIMaIbHOE HCUYHUCICHUE,
MaTeMaTUYeCKUid aHallu3, YpaBHEHHUs] MaTeMaTU4ecKol (u3uku, aud@epeHnnanbHblie
YpaBHEHHS U KOMILJICKCHBIN aHAIIH3);

3 Kommnerenuuu oOydarwuierocsi, ¢opmupyembie B pe3yjbTaTe OCBOCHHUSA
AUCUMILTHHBI

B pesynbraTte OCBOCHHMSI AMCHUIUIMHBI CTYJCHT JOJDKEH O0JIaJaTh CIEAYIOIIMMHU
po(heCCHOHATLHBIMUA KOMITETCHIMSAMH ():

B pe3syabTaTe 0cBOCHUS
o0pa3oBaTe/ibHOI
Kon HpOrpaMMBI IlepeueHb MIaHUPyeMbIX Pe3yJIbTATOB
KOMMETEeHI[UH .. 00y4YeHHs MO TUCIHUTLINHE
o0yuyarmuiicsi 10J15KeH
o0saxaTh
OIlK-2 CriocoOeH UCoJIb30BaTh U | 3HATh:
a1alTHpOBaTh ® CHHTaKCHYECKHE KOHCTPYKIIUH,
CYULIECTBYIOIIHE CTPYKTYPHBI JAaHHBIX, HA0OPHI METOI0B
MaTeMaTHUYEeCKUE METO bl U ¥ COCTaB OMOJIMOTEK MPOIIEAYP
CUCTEMBI 00BEKTHO-OPUEHTUPOBAHHOTO S3bIKa
MIPOrPAMMHPOBAHUS JIIS IPOTPaMMHPOBAHHSI.
Pa3pabOTKH U PEATU3ALUHN | YMETh:
AJITOPUTMOB PETICHUA e pa3pabaThIBaTh KOMITIOHEHTHI
NpUKIaIHBIX 3aaa4 WH)XEHEPHBIX IIPOrpaMMHBIX
KOMIJIEKCOB ISl HCCIIEI0BAHUS
JTUHAMHUKU U TIPOYHOCTH
KOHCTPYKIIMH MAIlINH C
HCII0JIb30BAHNEM COBPEMEHHBIX
BBIYHCIUTENbHBIX METOJIOB,
BBICOKOITPOU3BOIUTEIbHBIX
BBIYMCIUTENIbHBIX CUCTEM U
HAYKOEMKHX KOMIBIOTEPHBIX
TEXHOJIOTH;
BJIa/IeTh:
® HHCTPYMEHTaMH pa3paboTKu
WH)XCHEPHBIX TPOTPaMM OJTHOM U3
COBPEMEHHBIX BBIUMCIUTEIBHBIX CPE]
POrPaMMHUPOBAHUSL.
OIIK-5 Crnocob6eH pa3pabaThiBaTh | 3HATH:
QITOPUTMBI U ® OCHOBHBIE IPUHITUIIBI
KOMITBIOTEPHBIE AITOPUTMHU3ALIUU TIPH pa3paboTKe U
POTrPaMMbI, TPUTOTHBIE HCTIOJIb30BaHUU MH)KEHEPHBIX
JUTS IPAKTUYECKOTO MpOrpaMM pacueTa, HanpsHKeHHO
NPUMEHEHHUS, CPEJICTB ne(OPMUPOBAHHOTO U TETJIOBOTO
MeYaTu. COCTOSTHUI KOHCTPYKIIUN MaIITUH.
yMeTh:
® JCIOJIb30BaTh COBPEMEHHOE
MpOrpaMMHOE OOecTieueHUEe JIst




pa3paboTKH MPOrpaMM WHKEHEPHOTO
aHaJIM3a, HaIPSIKEHHO
1e(OopMHPOBAHHOTO U TETJIOBOTO
COCTOSIHUM JeTalled U y3JI0B MalllHH.
BJIA/IETh:

¢ HaBbIKaAMU IMPUMCHCHUA CUCTCMbI
MIpOrpaMMHUPOBAHUS IS pa3pabOTKU
HNPUKIAIHBIX IIPOrpaMM JIst pacyera,
HAINpPSHKEHHO 1e(OPMHUPOBAHHOTO U
TEIJIOBOTO COCTOSIHUM JETAJIeH 1
y3J10B MalluH.

IK-1 CriocoOeH MpoeKTUPOBATh | 3HATh:
KOMITBIOTEPHOE ® TEOPETUYECKHE OCHOBBI
MIPOrpaMMHOE KOMIIBIOTEPHOTO TPOEKTUPOBAHUS Ha
obecrnievyeHue. OCHOBE A()()EKTUBHOTO COYETAHUS

MEePEIOBBIX TEXHOJIOTUI U
BBITIOJTHCHHS] MHOTOBapPHUAHTHBIX
pacyeToB C UCMOIb30BaHUEM
BBICOKOTIPOU3BOAUTEIILHBIX
YUCJICHHBIX aJITOPUTMOB
WHKEHEPHOT0 aHAJIN3a KOHCTPYKIUH
MaIIyH.
yMeTh:
® COCTaBJIATh CTATUYECKUE U
JUHAMHAYECKHE PaCUETHBIE MOJIEIN
JUTSI THKEHEPHOTO aHAIN3a U
PalMOHATIBHOTO IPOEKTUPOBAHUS
KOHCTPYKIIUW MaIlluH;
BJIA/ICTh:
® HaBBIKAMM HMCIOJIb30BAHUS U
pa3paboTKu COBPEMEHHOTO
MPOrPaMMHOTO 0OecreueHus
MIPOEKTUPOBAHUS U UHKEHEPHOTO
aHaJIM3a KOHCTPYKUUI MAILUH.

4 CTPyKTYypAa U cofepRaHUEe TUCIHILTHHBI

OO6mast TpyA0eMKOCTh AUCIUILIMHBI cocTaBisieT 14 3adeTHBIX eauHuIl, T.e. 506
akajemMudecknx 4acoB (3 HuX 306 yacoB — camocTosATeNIbHAS paboTa CTYJACHTOB).

JlucuurinHa 4uTaeTcss Ha BTOPOM, TpeTheM Kypcax B 3, 4, 5, 6 cemecrtpax.
[TpoBoasTcs nekmuu — 36 4acoB, mpakTudeckue 3anatus 162 gaca. @opma KOHTPOIS —
3aueThl (3, 4 cemectp), 3k3ameH (5, 6 cemectp).



Bup yyeOHol padoThI Bcero Cemectp
4acoB 3 4 5 6
Oo6mas tpynoemkocth | 504 (14 3.¢.) | 108(33.e.) | 108(33.e.) | 144(43.c.) | 144(43.¢.)
AynuTOpHBIE 3aHATHUS 198 54 54 54 36
(Bcero)
B Tom uncne
JeKUUU 36 18 18 - -
[IpakTuyeckue 3aHsATUS 162 36 36 54 36
JlaboparopHsie - - - - -
3aHATHUS
CamocTosiTenbHas 306 54 54 90 108
paboTa CTyJIeHTa
KypcoBas pabota HET HET HET HET HET
KypcoBoii mpoexT HET HET HET HET HET
Bun npoMexxyTouHOM 3auer 3auer OK3aMeH | OK3aMeH
aTTecTaIfu

Crpyktypa U coaepkaHue JucUUIUIMHBI «I[IporpaMmmupoBaHue» MO CpoKaM H
BUJaM paboThl oTpaxkeHbl B [Ipunoxenun 1.

Conep:xanue pa3aesioB JUCHHUILIUHBI.

Tema 1. BBegenue.

O0630p akTyaJIbHBIX MPUKIAJAHBIX 3a/1a4y TUHAMUKH U MPOYHOCTH, TIPHU PEIICHUU
KOTOPBIX HCIOJNB3YIOT WHKEHEPHBIE MPOTrpaMMHBbIE KOMIUIEKChI. O030p CTPYKTYpHI U
(GyHKIIMOHAIA WHXEHEPHBIX MPOTPAMMHBIX KOMIUIEKCOB JIMHAMHUKUA M TPOYHOCTH,
CBA3aHHOI'O C OCYIIECTBJIEHUEM TI€OMETPUYECKOTO MOJEIUPOBAHUS, BBIIIOJIHEHUEM
JTUCKPETU3ALMNA T€OMETPUYECKUX OOBEKTOB, CO3JaHUEM KAYECTBEHHBIX IpaduyecKux
U300paKEHUH, TPOBECHUEM CIIOKHBIX BBICOKONPOU3BOIUTENBHBIX MapalIeIbHBIX
BBIUUCICHUNA C OONbIIMMU OOBEMaMU JaHHBIX JUIsl aHalu3a HaMpsHKEHHO-
neOPMUPOBAHHOTO COCTOSTHUS, KOJICOaHUH, YCTOMYNBOCTH, TEPMHUUECKOTO COCTOSIHUMN
JeTaJIe U y3J10B MAlluH.

0O030p BO3MOXHOCTEH COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB pa3pabOTKu
(cpen pa3paboOTKHM, KOMIHMJIATOPOB, OTJIQJAYMKOB, OWUOIMOTEK TpoOUeAyp U Ap.)
WH)XEHEPHBIX KOMIUIEKCOB JWHAMUKM W MNPOYHOCTU. TEHIAEHUHMH pa3BUTHUA
WHCTPYMEHTOB pa3paOOTKHM HMH)KEHEPHBIX MPOTPAMMHBIX KOMILJIEKCOB JJIS PEIICHUS
3a/1a4 TUHAMUKHA U IPOYHOCTH.

O630p anmapaTHOM YacTH BBIYUCIUTEIBHBIX CPENCTB, WX aAPXUTEKTYPHI,
KOMITOHEHTOB, TIEPUPEPUITHOTO 000PYAOBAHUS, KOTOPOE 3aJCHCTBYETCS WHKECHEPHBIMU
MporpaMMamu Jiisl pelieHus 3a1a4 TMHAMUKA U IPOYHOCTH.

O630p PG (PEKTUBHBIX H  MPOU3BOAUTCIBHBIX  YHUCJICHHBIX  QJTOPHTMOB,
peanu3yeMblX B HHXKEHEPHBIX MPOrPAMMHBIX KOMIUIEKCAX [l PEIICHUsS 3a1a4y
JTUHAMUKU U IPOYHOCTH.




JleMOHCTpalusi  pe3yslbTaTOB NPUMEHEHHUs pa3paboOTaHHBIX  HHXKEHEPHBIX
MPOrPaMMHBIX KOMILJIEKCOB B HCCIIECIOBAaHHUSIX pEaJbHBIX KOHCTPYKLIMN MAIIWH.
DneMeHThl MATPUYHOU anreOpbl U T€OMETPUUECKOT0 MOJAEIUPOBAHUS.

Tema 2. Kparkuii 0030p HpeAlIeCTBYIOIIMX MATepHAJIOB, HAa KOTOPbIX
OCHOBAH /IaHHBIN KYypC.

ba3oBble TOHATHS, TEPMHHBI U OMNpPEACIICHUS, OCHOBHBIE CHHTAKCHYECKHE
KOHCTPYKITUH, CTPYKTYPBI JaHHBIX SA3bIKa MMporpaMMupoBanus C++.

AndaBuTHO-IIU(GPOBBIE CUMBOJIBI, KIIOUEBBIE CJIOBa, UIAECHTU(DUKATOPHI, 3HAKU
orepanuii s3bIka mporpamMmmupoBanust C++. KomMMeHTapuu B TEKCTE MIPOTPaMMBEI.

[IpocThie TUMBI TaHHBIX, YKa3aTeld, MAaCCUBBI, CTPYKTYpbl. OmncaHne JaHHBIX B
porpaMme.

Jlormueckue BepaxkeHus1. Jlornueckue onepanu. ApudpMeTHIeCKIe BBIPAKEHUS.
Apudmernueckue omnepanuu. IlpuopuTeT BBIOTHEHHS ONEpAIMid MPU BBIYUCICHUN
3Ha4YeHusl BeIpakeHus. [IpeobpazoBanue THIIOB JaHHBIX.

bazoBeie  omepartopel  s3bika  nporpammupoBanus ~ C++.  Onepatopsl
NpUCBanBaHUs, IMKIIA, YCIOBHBIE, IEPEX0/1a, COCTABHbIE.

[leperpy3ka onepatopos.

Hcnonws3zoBanue ¢yakmuil. dopmansHbie mapameTpbl. OOMEH JaHHBIMHU TIO
3HAYEHUIO U M0 cchlike. Bo3Bpaiiaemblit mapameTp.

Crnosxnble Tunbl ganHbiX. Kiacesl. CTtpykrypa kiacca. [lonatus oObekra kiacca.
[IyOnuyHble M 3allUIEHHBIE AJIEMEHTH Kiacca. ba3oBble M TMPOU3BOJHBIE KIIACCHI.
Hacnenosaunue. [leperpyxaembie GyHKIINH.

NucTpyMeHTallbHBIE  CpeACcTBa  IporpamMMmupoBanusa. MHtepdeiic  cpens
nporpammupoBanuss  MS  Visual Studio. TIlamenm «OO0o03peBaTenb  pelIeHUi»,
«IIpencraBienue kimaccoB», «Pecypcor». CrnocoObl co3MaHus U HACTPOUKH TPOEKTa.
Coznmanue pecypcoB (IUAJOrOBBIX TaHEJel, TMaHeleld WHCTPYMEHTOB, MEHIO,
aKcenepaTopoB | Jp.) Ha OCHOBe IabsoHoB. Mcnonb3oBanue «MacTtepa KiaccoBy s
CO37aHUsl TIEPEeMEHHBIX, (DYHKIHI, KiIaccoB. B03MOXXHOCTH BBIMOJHEHUS OTJIAJIKH
IIPOEKTA.

Coznanue KOHCOJBHBIX mpuiiokeHuil. CTpyKTypa KOHCOJIBHOM MPOrPaMMBI.
JlupekTuBbl Mpenpoleccopa. [obanbHOe U JIOKaIbHOE TMPEACTABICHUE JIaHHBIX.
Obnact BUIUMOCTH TmepeMeHHbIX. CTaTHueckoe M JUHAMHYECKOE pa3MelleHue
nanHbix. Onepanyu BBOJA/BBIBOJA HA KOHCOJb ynpamieHwus, B (aitn. Komnumsmus u
OTJaJKa MTPOTPAMMBI.

Coznanue npuioXeHu Ha ocHoBe Onoka guanora. O630p cpenacTB OUOIUOTEKH
MFC (MS VC++) nmns co3ganumsi TPWIOKCHHH Ha OCHOBE OJIOKa Jualiora.
Hcnonp3oBanue wWHTEPHEHUCHBIX DSJIEMEHTOB VYIPABICHHUS THMA: KHOIKA, OKHO
pEeIaKTUPOBaHMS, MEPEKIoYaTeNb, CIUCKH, OeryHok u ap. Co3naHue oOpabOTUMKOB
cOOBITUH TIpU pabOTe € ITEMEHTAMU yIIPaBJICHHUS.

Coznanne mpuioxenuin ¢ rpadhuueckum uHTepdeiicom. CpeacTBa OnOIMOTEKH
MFC (MS VC++) mns co3maHus TPHIOXKCHHWH ¢ rpadudeckuM wuHTepdeiicom (B
apXUTEKTYpe  <«JIOKyMEHT-TIpeIcTaBieHne»). Hactpolika Buma  rpadudecKoro
npwiokeHus. CTpyKTypa MPUIOKEHUNW B apXUTEKTYPE «IOKYMEHT-TIPEJCTABICHUE) C
OJTHUM JTOKyMEHTOM / MHOTUIMH JJOKYMEHTaMH.



Pabota ¢ rpaguueckuMu MHCTPYMEHTAMHU PUCOBAaHUS OKHAa: OOBEKTHI KJIACCOB
KHUCTh, IEPO, OUTOBBIN MacCHUB, IIPUPT, PETUOH.

CoznaHue »3JEMEHTOB YIpPaBJICHHUS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE MEHIO, TaHellb HWHCTPYMEHTOB. lVIcmonb30BaHME TOPSYMX KIIABUII
(axcenmepaTopoB) i ynpaBiaeHus nporpaMMmoi. CriocoOsl paboThl ¢ MBIIIBIO. 3aaHue
nojcka3ok. PaboTa co cTaTycHOM CTpOKOM.

Coznanue JoUepHUX OKOH M OJIOKOB JUaiora (MoOJadbHbIN/HEMOAIbHBIA OJOKU
nauajora, OJ0K Juajiora co BKIagKaMu).

OO6mue OJI0KM Auanora: OTKPbITh (Al AJid YTEHHs], OTKPBITh (pailyl it 3anucH,
BBIOOD 1[B€Ta, BBIOOP IpU(TA TEKCTA, IEYaTh JOKYMEHTA U JIp.

3amyck npuioKeHun u3 nporpaMmmbl. Co3iaHne MOTOKOB.

Tema 3. Bo3mMoxXHOCTH CO3JaHWSI peaTHCTHYECKMX H300pakeHUl B
HH/KeHEePHbIX MPOrpaMMHBIX KOMILIEKCAX ¢ moMoubio oudaunoreku OpenGL.

[IpeumymectBa ucnonb3oBanus Oubnuorexkn OpenGL gns  pazpabotku
rpaduyeckoro naTepdeiica B MHKEHEPHBIX MPOTPAMMHBIX KOMIUIEKCaX MO CPaBHEHUIO
C MCHOJB30BaHUEM CTaHAapTHBIX rpaduueckux yukuuit (GDI) cucremsr Windows.
OCHOBHBIC TIPHHIIMIIBI BEKTOPHOW M pacTpoBoil rpaduku. HawanmpHbie CBeeHHS O
oubnuorexe OpenGL. Opranuzanus 10CTyna U3 WHKEHEPHOU MPOrpaMMBbl K QYHKIUAM
o6ubnuorexu. Tumnbl nanasix B OpenGL.

CpenctBa Oubnunoreku OpenGL nns cozmanust rpadUyecKUx HHKEHEPHBIX
nporpamMm Ha si3bike MS C++. CuHTakcuueckue kKoHCTpykiuu komana OpenGL. O630p
KoMaH]1 6ubsmorekn 6azoBbix GyHKIHE OpenGL. OcHOBHBIC YTHIUTHI B OMOIHMOTEKE
yruaut OpenGL (GLU - oOubawmoreka). DyHKIWUK JTOMOJHUTEIBHON — OHOIHOTEKH
OpenGL (AUX - 6ubanoteka).

Tema 4. Paspabdorka mnpoctoii rpaguyeckoid HHKEHEPHOW NPOrpaMMbl,
peanusywoueil pynkuun 6udanoreku OpenGL. Ynpasiaenune nuBeroM. Bekropusbie
NPUMUTHUBBI.

Nunmmanm3anus okHa B OpenGL. 3amanme 1mBera (oHa W TEKYIIEro IIBETa.
BexTopHble MPUMHUTHBBI — BEPIIUHBI, OTPE3KH MPAMBIX JIMHHUM, MOCIEAOBATEIBHOCTU
OTPE3KOB MPSMBIX JUHUKN (TMOJWUIMHUM), 3aMKHYTHIE TMOJWINHUH, TPEYTOJIbHUKHU, BEECP
TPEYTOJIbHUKOB,  CBSI3aHHBIE  TPEYTOJbHUKH,  YETHIPEXYTOJbHUKH,  CBSI3aHHBIC
YEeTHIPEXYTOJIBbHUKH, TIOJTUTOHBI (MHOTOYTOJIBHUKH). YTIPABJICHHE CTIQKUBAHUEM JTHHUMI
IpU pa3BepTKE BEKTOPHOIO MPUMHUTHBA B pacTp (YCTpaHEHHUs CTyNeH4YaToro 3pgexra).
CTopoHBI MOBEPXHOCTH MHOTOYrOJbHUKA. PeXuMbl OTOOpa’keHUs BEpIIUH, JUHHM,
oOnacteil. YnpaBieHue ynaJeHueM HEBUUMBIX JTUHUH.

3D-06bexTe AUX-0UO0IHOTEKH.

OO0630p METONOB YyJaJEHUS HEBUIUMBIX JHMHUW. AJTOPUTMBI BEKTOPHOTO
yaajaeHusl HeBUAUMBIX JUHUI. PacTpoBoe ynaneHue HeBUIUMBIX JIMHUN. TecT riyOnHbI
¢ ucnoiib3oBanneM Z-0ydepa.

PazpaboTka wHKEHEpHOW TpadUUECKOW MPOTpaMMBI pacueTa T€OMETPHUYECCKUX
XapaKTEepPUCTUK TMPOU3BOJIBHOTO MPOQUIS TMOMEPEYHOro CedeHus Oanku (pacuer
IUIOMIA/IA, CTAaTUYECKUX MOMEHTOB, TMOJIOKEHHMS LIEHTpa TKECTH, TJIaBHBIX
HEHTPATBHBIX MOMEHTOB HHEPIIUH, OTIPEACIICHUE OPHUEHTALIMHU TJIAaBHBIX OCEH).



Tema 5. Co3nanue cpeacrtBamm OpenGL  c/I0XKHBIX TreoMeTPpHYECKHX
00BEKTOB.

0O0630p METOAOB r€OMETPUYECKOIO MOACIUPOBAHUS TOBEPXHOCTEH.

Ucnonb3oBanue kpusBbiX besbe, NURBS-kpuBpix. Co3ganue mnoBepxHocTel
besbe, NURBS. Tpuanrynsius o6mactu. Metonsl Tpuanryisuuu B OpenGL.

Tema 6. Padora ¢ pacTpoBbiMu 00bekTaMu. PopMupoBanme, Oydepuszanus,
BbIBO/JI OMTOBBIX 00beKTOB cpeacTBamu OpenGL.

buroBbie 00pa3bl. BeiBos OUTOBBIX 00BEKTOB. CTpYKTYypa rpauuecKux JaHHBIX.
UcnonwzoBanue Oydepa/bydepo kaapa. Crpykrypa BMP-daiinos. BriBog BMP-
daiinoB cpeactBamu OpenGL.

Tema 7. IlpoenrupoBaHye NPOCTPAHCTBEHHBIX 00bEKTOB HA MJIOCKOCTH

[lonsTusi: cucrema KOOpAMHAT OOBEKTAa, CUCTEMA KOOPAMHAT HaOIomaTens,
CUCTEMa KOOpJMHAT OKHA IMPOrpaMMmbl, (pu3nyeckas cucreMa KOOpJHWHAT (OTHOCUTCS K
MOHHUTOPY). AdduuHble mnpeodpazoBaHus KOOPAMHAT (IIOBOPOT, TNEpEMEIlECHUE,
orpaxkenue). IlapamnenbHoe W nepcrekTUBHOE mnpoerupoBanue. Oprorpaduueckoe
npoelupoBaHue. AKCOHOMETPUYECKOE MpoenupoBaHue (M30METpusi, JHUMETpHS,
tpumetpus). CpencrBa OpenGL s BBINOJHEHUS ONEpaluii  IPOEHUPOBAHUS.
[Ipumenenue TmIOCKOCTEM OTCeYeHUs. BblMonHeHHe OTCEYeHUH WHCTPYMEHTOM
CHOMXKHUIIBD.

Pa3paboTka  wHXEeHepHOM  rpaduyecKkod  mporpaMMbl,  OTOOpakaromie
TPEXMEPHBI 0OBEKT B MTPOU3BOJILHOM MacIlITade U paKypce C YIpaBICHUEM MBIIIBIO.

Tema 8. Padora ¢ Tekctypamu B OpenGL

[lonsitue Tekctypel. Buaelr  Texctyp. Ilapamerpsr  Texctyp. CrocoOsl
dbopmupoBanusi Tekctyp. Hanecenue tekcTypsl Ha 00beKT. B3auMoseicTBre TEKCTYp C
[IBETOM OOBEKTA.

Pa3paboTka uHxeHepHOW rpadUuecKod MPOTpaMMbl ¢ TPHUMEHEHHUEM TEKCTYP
JUISL OTOOpaKEHUs TPEXMEPHOTO 0OBEKTA.

Tema 9. YnpaBieHnne uBeToBbIMHU cBOlicTBaMu 00bekTa. OcBellleHHE CHEHbI
B OpenGL

VYropasnenne ocBeneHHOCThI0. (CBONCTBAa I1[BeTa NPUMHTHUBOB, W3 KOTOPBIX
dbopmupyercst 00beKT, 0€3 BBIMOJHEHUS pacyeTa ocBernieHHOCTH. OToOpaXkeHne 1BeTa
IPUMUTUBOB C Y4E€TOM OCBEUICHHOCTH OOBEKTa. 3aJaHue Ui MOBEPXHOCTU CBOMCTB
¢onoBoro, UGG Y3MOHHOTO,  3EPKAJIBHOTO W SMHCCHOHHOTO  OTPa)KCHHS.
Hcnonb3oBaHue MOHIATHS «TyMaH» NSl co3aanust addexra rimyOruHBbI.

Onucanne mapaMeTpoB  HUCTOYHUKOB  CBeTa  (MO3WMLMH,  HaIpaBIICHHUS,
MHTEHCUBHOCTH, CTENICHU 3aTyXaHUs, YTIJbl KOHyCa U JPYrUX MapaMeTpPOB UCTOYHUKOB
¢doHoBOrO, TU(Y3HOTO, 36pPKATHHOTO CBETa). PEKMMBI CMEIIEHNUs [[BETOB.

Pa3paboTka wHXKeHepHOW Tpaduueckoil TPOrpaMMbl, HIUTFOCTPHUPYIOIICH
BO3MOKHOCTH MMPUMEHEHHSI OCBEIICHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3naHue peaqucTHYECKUX M300pakeHUd B HHIKEHEPHBIX
NnporpaMmax ¢ KOMILIEKCHbIM MCII0JIb30BaHUeM Bo3Mo:kHOcTell OpenGL

I'paduueckre GyHKIMH OPOrpaMMBI-IIPENPOIIECCOPA MPOTPAMMHON CUCTEMBI
MeTtofa KoHeuHbIX »dieMeHToB (MKD). Pa3paboTka wuHxkeHepHOU rpaduyecKoit
NpOrpaMMBI-IIPOTOTUIIA  BH3yaim3zaTopa  mojaeier MKD ¢ KOMIUIEKCHBIM



Hcrolib30BaHueM  Bo3MoxkHocTeir  OpenGL.  OOecmedenue  B3aMMOJICMCTBUS
pa3pab0OTaHHON MPOrPaMMBbI ¢ YHHUBEPCATbLHBIMUA TPOTpaMMHBIMU KOMILIeKcaMu ANSYS,
LS-Dyna.

Tema 11. OcHOBBI OpraHu3aNuM NapaLieJIbHOI0 BHINOJIHEHUS AJITOPUTMOB

3ajaun  OUHAMUKA W TPOYHOCTH MalIWH, TpeOylomue 3HAYUTEIbHBIX
BBIYUCIIUTENBHBIX 3aTpaT. AJTCOPUTMBI B WHXEHEPHBIX MporpaMmax JIUHAMUKH H
MIPOYHOCTU, MPOU3BOJUTEIBHOCTh KOTOPBIX MOKHO 3HAYUTEIBHO IMOBBICHTH 3a CUET
pacnapaiyieIMBaHus POLECCOB.

ApXUTEKTypa TapaUleIbHBIX  BBIUMCIUTENBbHBIX cucTteM. [lapamienbHbie
BBIYUCIIUTEIBHBIE CHUCTEMbl C OOIIeH MaMsaThl0. BBIYMCIUTENBHBIE CUCTEMBI C
pacrpe/ie]IeHHON TNaMAThIO, KJacTepbl. PacrpejiesieHHbIE CETEBbIE BBIYHCIUTEIIBHBIC
CUCTEMBI.

O0630p cpeacTB napaieaIbHOT0 TPOTPAaMMHUPOBAaHUS Ha OCHOBE TexHosoruit MPI
(c pacmpenenenHoil mamsaTei0), OpenMP (c oOmielt mamsaThio). TUMOBBIE CXEMBI U
MOJIeNN OpraHu3aluu napasuiesIbHbIX BBIYMCIICHUN B
MHOTOIPOIIECCOPHON/MHOTOITOTOKOBOM CHCTEME.

[Ipumepsl  sddektuBHOrO U HEIPPEKTUBHOTO  MPUMEHEHHUS  CPEJICTB
pacrapajuieiIiBaHus. B alTOPUTMAX PEIICHUS CHUCTEM JIMHEHHBIX aire0pandecKux
ypaBHEHUN BBICOKOTO TIOPSIIKA.

Tema 12. Ucnoab3oBanue OpenMP nis pacnapanjieTMuBaHus aJrOPUTMOB B
HHKEHEPHBIX MPOrpaMMax.

Pa3paboTka WHXKEHEPHBIX NPOrpaMM C TapaUIebHBIM  BBIIOJHEHUEM C
ucnons3zoBanueM OpenMP. O630p nupektus u Gpynkiuii OpenMP.

Tema 13. Opranuzanusi BbICOKONPOU3BOAMTEJbHBIX BbIYUCJIEHUN €
3a]eiiCTBOBAHUEM PeCypPCcOB BHACOKAPT.

Hcrnonp3oBanne BO3MOKHOCTEH mporpaMMHo-anmapaTHo cucteMbl CUDA
BBIITOJIHEHUST TapajUIebHBIX oOmepaiuii Ha Buaeompoleccopax Nvidia. Apxurekrypa
BugeokapT Nvidia. Aromapusie onepanun B CUDA. Matpuunsie oneparuu B CUDA.

Tema 14. Pa3zpaGoTka Moay/jied HH:KEHEPHBIX NPOrpaMM, Ppeaju3yrouux
AJITOPUTMbI ABTOMATHYECKO IreHepalui CeTOK KOHEYHbIX 3JIEMEHTOB.

O0630p METOJOB aBTOMATHYECKON TEHEepallud CETOK KOHEYHBIX JJIEMEHTOB Ha
JIBYMEPHBIX U TpeXMepHbIX obnacTsax. [loHATHS perymsipHOH W HEperyaspHOu
pa3OuBku. Buapl perymapHbIX ceTOK. MeTonbl aBTOMAaTUYECKOW TeHepaluu
HEPETYJSPHBIX CETOK.

Tema 15. Pa3pa0borka mopyseil MHKeHEPHBIX NMpoOrpamMm, (opmMupyromux
OCHOBHbIE MATPHMUbI Pa3JINYHBbIX THUIOB KOHEYHBIX JJEMEHTOB /JIfl aHAJIM3a
AUHAMHUKH W MPOYHOCTH KOHCTPYKIUI MallUH.

Peanuzanus OCHOBHBIX COOTHOIIEHHM ISl CTEP’KHEBOTO KOHEYHOrO 3JIEMEHTA,
0aJIOYHOTO KOHEYHOTO D3JEMEHT, TPEYrOJIbHOTO KOHEYHOTO JJIEMEHTa IJisi PEelICHUS
IJIOCKOM 3a/1aud TEOPUU YIPYTOCTH.

Peanuzanuys OCHOBHBIX COOTHOIICHUH MJIsI HM30MapaMETPUYECKUX KOHEUHBIX
AJIEMEHTOB [JIsl pEUIeHUs IUIOCKOW M TpPEeXMEpPHOW 3ajad TEOpPUU YIPYTOCTH.
UeThlpexXyroiabHblil OMIMHEHBIN N30MapaMeTPUYECKUN KOHEUHBIN 3JIEMEHT IUIOCKOTO
HANPS)KEHHOT' O COCTOSIHHUSL. OO0BbeMHbII BOCBMUY3JIOBOI IECTUTPAHHBIN
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M30MapaMeTPUUECKU  KOHEYHBIA DIEMEHT I MOJCIHUPOBAHUA TPEXMEPHOTO
HANPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSTHHS.

Koneunble »siemeHThl 17151 pacyera u3rmba miactuH. KomOuHMpoBaHHE C
AIIEMEHTAaMH pacyeTa IUIOCKOTO HANpPSHKEHHOTO COCTOSHUA U1l CO3/JaHUS DJIEMEHTOB
00o0oukHu 001ero monokeHus. KoHedHble 3JIEMEHThl TOHKOM OCECUMMETPUYHON
000JI0UKH. YYeT rpaHUYHBIX YCIOBHIA B 3a7a4aX MEXaHUKHU Ae(POPMUPYEMOTO TBEPAOTO
Tena.

Peanmzamusi COOTHOIIEHWH KOHEYHBIX JJIEMEHTOB JJs pEUICHHs 3aaady
TETUIONPOBOIHOCTH. YYET IPaHUYHBIX YCIOBUHN B 3a/ja4aX TETUIOMPOBOTHOCTH.

Tema 16. Pa3zpaGorka MoayJieii MH/KEHEPHBIX NPOrpamMM, peaju3yHIIHX
3¢pPexTHBHBIE AJTOPUTMbI PeIICHUS] CHCTEM JIMHEHHBIX aJre0OpamvecKux
YPaBHEHHH BBICOKOTO MOPSIAKA ¢ CHMMETPHUYHBIMHU Pa3pekeHHBIMU MaTPHIIAMH.

O030p MPSAMBIX ANTOPUTMOB PEIICHUS CHCTEM JHHEHHBIX anreOpanvecKux
YPAaBHCHHH BBICOKOTO TOPSAKA C CHMMETPUYHBIMH pPa3peKCHHBIMU MaTPHIIAMHU.
Peanmsamus metoga LDLT jns  pemienus cucTeM JIMHEHHBIX —anreGpandecKHx
ypaBHeHuii. O6nacts npumenumoctd Metona LDLT. O6G30p MTepalMOHHBIX METOJI0B
pemenust cuctem MKD. Peanmzarusi MeToga CONMpsDKEHHBIX TPAAMCHTOB. Y CKOpEHHE
NPSIMBIX W UTEPAIMOHHBIX METOJIOB 32 CYET CIEeUATBHBIX MPOIEAYP HyMEpaluu y3JI0B
KOHEUHO-3JIEMEHTHBIX MOJICTICH.

Cxembl XpaHeHUS pa3pexeHHbIXx Mmarpul] B MKD. 3amonHeHmne pa3pekeHHBIX
matpuli MKD mnpu pemieHud cUCTEM YypaBHEHHH MNpPAMBIMU MeToJaMu. MeToabl
HSKOHOMHMH TMaMITH W TMOBbIMIeHUs ckopoctu pemenus MKD. O630p anroputMoB
BbIOOpa ONTUMAJIBFHOTO MOPSIKA UCKIIFOUEHHS CTENEeHEeH CBOOOIBI MPU MCIOIb30BAHUU
IPSIMBIX METOJIOB.

Tema 17. Pa3paGorka Moay/jied HH:KEHEPHBIX NPOrpaMM, Ppeau3yrouux
3¢dexTUBHBIE AJTOPUTMbI PpelleHHUs 32Ja4dM HAa COOCTBeHHbIEe 3HaAYeHHs (B
pacuerax  CcOOCTBEHHBIX KOJIeOaHMH  KOHCTPYKUMi, pacuyerax MoOTepH
YCTOMYHMBOCTH)

O630p MeTOMI0B pelieHus 0000IEeHHONW MpoOJIeMbl Ha COOCTBEHHBIC 3HAYCHHS
OOJBIION PAa3MEPHOCTH C Pa3peKEeHHBIMU CHMMETPUYHBIMU MaTpuiiamu. Peanusarus
METOJ/IOB OOPATHBIX UTEPAIINH, UTEPAINA TTOAMPOCTPAHCTBA JIJIsl OMPEACIICHUS YacTOT U
GopM cOOCTBEHHBIX KOJEOAHWN KOHCTPYKLIMH, MOACTUPYEMOM METOAOM KOHEUYHBIX
aneMeHToB. Peanmsanus anroputma JlaHmoma s ompeneneHuss 4actor U (opm
COOCTBEHHBIX KOJIEOAaHUN KOHCTPYKITHH.

Tema 18. Pa3paGorka MojayJieili MH:KEHEPHBIX NMPOrpamMM, peaju3yllux
AJITOPUTMbl  MHTErPUPOBAHUSI MO BpeMeHHM YpPaBHEHMHd JUHAMHYECKOIO
PaBHOBeCHs] KOHEYHO-3J1€eMEHTHOH CHCTEeMBI.

O030p METOJIOB HMHTETPUPOBAHUSA TIO BPEMEHU YPABHEHHUH JUHAMUYECKOTO
paBHOBECHS KOHEYHO-3JIEMEHTHOW CHUCTEMBbI. Peanm3ariusi HESIBHBIX METOJOB MPSMOTO
unTerpupoBanus Heromapka (Newmark) u Xoy6onra (Houbolt). Peanu3zanus siBHOTO
METO/a TPSIMOTO HMHTETPUPOBAHUSA — METOAAa IEHTPANbHBIX pasHocTed. CpaBHEHUE
METOJIOB TIPSIMOTO HMHTETPUPOBAHMSI TIO KPUTEPHUSAM CXOIUMOCTH, YCTOWYHUBOCTH,
BBIYHCITUTEIBHBIX 3aTParT.
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Peanuzanuss WMHTErpUpOBaHUsA IO BPEMEHM JWHAMUYECKUX YpaBHEHUU
paBHOBECHS C UCIIOJIB30BAaHUEM PA3JI0KEHUA 110 COOCTBEHHBIM (hopMaM KoJIeOaHUM.

WNuTerpupoBaHue 1o BpEMEHU YpaBHEHUS HECTALMOHAPHOW TEIJIONPOBOAHOCTH.
SIBHAs 1 HEsBHAsI CXEMBI TPEYTOJbHUKA, cXeMa uHrerpupoBanus Kpanka-Hukoncona.

Tema 19. Kommiexkcnass Pa3spadoTrka HHKEHEPHOr0 NPOrpaMMHOIO
o0ecrieyeHusi, 00beAUHAIIUX B cede pa3jiuYHbICe ITANbl AHAJM3A TUHAMHUKH W

NPOYHOCTH KOHCTPYKIMI  MallMH - CO3/1aHMEe  PacYeTHbIX  MoJeJiei,
BU3yaJM3alMI0, BbINOJHEHHE  PacyeToB, rpauyeckoe  MNpeacTaBIeHHe
pe3yJIbTaTOB.

Tema 20. MeToabl 0T/IaIKH MHKEHEPHBIX MPOrPAMMHBIX KOMILIEKCOB.

Knaccudukanus  ommOOK  HMHXKEHEPHOTO  MPOTPAMMHOIO  oOecreyeHusl.
[laccuBHOe W aKkTHUBHOE OOHapyKeHHE OIIMOOK. MeTo/bl NoHMCKa W HCIpaBICHUS
omnbok. Vcmonp3oBaHWe  MHCTPpYMEHTAIbHBIX  cpeAcTB  ominaaku. Cpexacrsa
TpaccupoBkH. Mcnonab30Banne HHPOPMALIMOHHBIX CPENICTB OTJIAIKH. AHAJIU3 JIaMIIOB.

Tema 21. MeToabl TeCTHPOBAHUS WHKEHEPHBIX MPOrPAMMHBIX KOMILJIEKCOB.

NHCTpyMEHTBI TecTHUpOBaHUS TMporpaMMHoro obOecreueHus. TecTupoBaHue
monynei. TectupoBanue BHemHUX  QyHkiui. KommiiekcHoe — TecTUpOBaHHE
nporpaMMHOro npoaykra. [fogroroka TecTos.

Tema 22. [IloBbllleHHEe HAJEKHOCTH HHKEHEPHBIX NMPOrpaMMHBIX
KOMILIEKCOB.

[lonxoapl K  HPOEKTHPOBAHUIO HHKEHEPHOTO MHPOrpaMMHOr0 0OecHedeHMs,
CHIDKAIOLIUE BEPOATHOCTD MOsABIEHUS omKO0K. CTuinb nporpammupoBanus. [lonstue o
CTPYKTYPHOM IIpOrpaMMHpoOBaHHM. Vcrosb3oBaHue CTaHIapTOB. J[OKyMEHTHpOBaHHE.
[loBbllleHME HAAEKHOCTM Ha JdTanax pa3padOTKM TEXHUYECKUX TpeOOBaHMUIA,
TEXHUYECKOr0 3aJlaHhs, IMPOECKTUPOBAHMS, KOJIWPOBAHMS, OTJIALKH, TECTUPOBAHUA,
COIIPOBOX/IEHUSI HHXEHEPHOTO MTPOrPAMMHOT0 00ECIIEUEHUSI.

5. O0pa3oBaTe/ibHbIC TEXHOJIOT U

MeToauka mpernogaBaHus JUCHMILIAHBI «[IporpaMMupoBaHue» M pean3alus
KOMIICTEHTHOCTHOI'O  IOJAXOAa B  HM3JOKCHHHM M  BOCIPHATHH  MaTepHaia
IpeayCMaTpUBAaeT HCIOAB30BAHUE CIACAYIOMIUX AKTUBHBIX (OPM IMPOBEACHHUS
IPYIIIOBBIX, HHIUBUYAIbHBIX, ayJJUTOPHBIX 3aHATHH B COYETAHUU C BHEAYIUTOPHOU
paboToii ¢ 1edabl0 (OPMHPOBAHUS U  Pa3BUTHSA NPOGECCHOHAIBHBIX HABBIKOB
oOydJarommxcs:

— MOJTOTOBKA K BBIIOJIHCHHUIO JJa0OPaTOPHBIX PadOT B 1a00OpaToOpHUsX BY3a;

— IOJArOTOBKA, MPEJCTaBICHUE W OOCYXICHHE MPE3CHTAIM Ha CEMHUHAPCKUX
3aHATHSIX;

— OpraHu3alMs U MPOBEJCHHE TEKYIIEro KOHTPOJS 3HAHUH CTYIECHTOB B (popme

0JIaHKOBOT'O TECTUPOBAHMUS;
— TIPOBEJIEHNE MACTEP-KIACCOB IKCIEPTOB M CHEIUAIMCTOB B O0JACTH YHUCIECHHBIX
METOJIOB Y MIPUKJIATHOTO MPOTPAMMHUPOBAHUSI.

6. OueHouYHbIE CPeACTBA A/ TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTALMH 110 UTOraM OCBOCHHS IMCHUILIUHBI U Y4e0HO-MeTOAUYeCKoe
o0ecreyeHre CAMOCTOATEILHOU PadOTHI CTY/ICHTOB.

12



B npomecce 00ydeHMS HCHONB3YIOTCA CIEAYIOUIME OLEHOYHbIE (HOPMBI
CaMOCTOSTEIbHON palbOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIsS
YCHEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIHI:

- TOJTrOTOBKA K BBIMOJIHEHUIO J1a00OPATOPHBIX pabOT U UX 3allUTA.

OneHoYyHblE CpEACTBA  TEKYIIETr0  KOHTPOJS  YCIIEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMNPOCHI U 3aiaHus B (opme OnaHKOBOro M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHMS, JJII KOHTPOJII OCBOEHHUS OOYYarOUIMMUCS pa3[eioB AMCLMIUIMHBI,
3aIUTa KypcOBOI'O IIPOEKTA.

OOpa3ipl TECTOBBIX 3aJaHWM, 3aJaHUl KypCOBBIX MPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUW [JJIs TPOBEACHUS TEKYILIETO KOHTPOJS, 3K3aMEHAllMOHHBIX
OWJIETOB, IPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oH O1IEHOYHBIX CPEICTB /JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTecTAIMU
00y4aImnxcs N0 TUCHUILINHE (MOIYJIIO0).

6.1.1. Ilepeyenb KOMIIETCHIIMN C yKa3aHWEM JTanoB MX (HOPMHUPOBAHMS B MPOIECCE
OCBOEHHUS 00pa30BaTEIIbHON MTPOTPAMMEBI.

B pesynbraTe OCBOGHHMS JUCHUIUIMHBI (MOAYJs) (GOPMHUPYIOTCS  CIEIYIOIINE
KOMIIETEHIUU

Kon B pe3yabTare ocBOeHUs1 00pa30oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIeTeHI[UH J0JIKeH 00J1a1aTh
OIIK-2 CrocoOeH UCoJIb30BaTh U aAaNTHPOBATH CYIIECTBYIOIINE

MaTEMATUYCCKUE METOJAbI U CUCTEMBI ITPOIrpaMMHUPOBAHUS I
paspa60T1<H " pain3allii aJITOPUTMOB PEHICHUSA IIPUKIAAHBIX 3a1a4

OIIK-5 Crnioco0eH pa3pabaTbiBaTh AITOPUTMBI U KOMIIBIOTEPHBIE POTPAMMBI,
MPUTOIHBIE [Tl PAKTUYECKOTO MPUMEHEHHUS], CPE/ICTB MEeYaTH.

IK-1 Crioco0OeH mpoeKTUPOBATH KOMIIBIOTEPHOE MPOrpaMMHOE 00ecIiedeHue.

B mporecce ocBoeHus 00pa3oBaTENbHON MPOTPaMMBbl JTAHHBIE KOMIIETEHIIUHU, B
TOM YHCJICE X OTJEIbHBIC KOMIOHEHTHI, (POPMUPYIOTCS MOITAITHO B XOJE€ OCBOCHUS
OOyYarOIMUMUCS AUCIHUIUINH (MOIYJICH), MPAKTHK B COOTBETCTBUHU C YUYCOHBIM IJIAHOM
Y KaJleHJapHbBIM TpadrikoM yd4eOHOTO mpoIiecca.
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6.1.2. Onucanue nmoka3sareJieid ¥ KpUTEpHEB OLICHUBAHUSA KOMIIETCHIIUIA,
(opMupyeMBIX 10 HTOraM OCBOEHHS IMCUMILIMHBI (MOAYJIs1), ONMCAHHUE HIKAJ

Iloka3arenem

OLICHUBAHUA

OLlIEHUBaHUS.
KOMIIETEHIIN U

Ha

Pa3IMYHBIX

oTamax

ux

dbopMHUpOBaHUS SABISETCA JOCTIKEHHE OOYYAIONIUMUCS IUTAHHUPYEMBIX pPE3yJbTaTOB
00y4eHUs MO JUCUUILIUHE (MOJYIIIO).

OIIK-2 Cnoco06eH ucnojib30BaTh U AJalNTHPOBATDH CYHIECTBYIOIIUE MATEMATHYECCKHUE METOAbI U CUCTEMbI
NnporpamMmMupoBaHust 1Jisl pa3paﬁoTKu U peaju3allui AJITOPUTMOB PCHICHUA NPUKJIAAHBIX 3a1a4.

Kputepuu ouennBanus

IMoka3artenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
CUHTAKCUYECKHE JIEMOHCTPHUPYET ITOJTHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYKIHH, OTCYTCTBUEC UJIU HCITIOJIHBIC HYaCTHUYHBIC IIOJIHBIC
CTPYKTYPhI HEOAOCTAaTOYHOC TCOPECTUYCCKUEC 3HAHUSA TCOPETUYCCKUEC 3HAHUSA TECOPETUICCKHEC
TaHHBIX, HAOOPHI | COOTBETCTBUE 3HAHUH B CHHTAKCHUIECKUX CHHTAKCUYECKUX 3HAHUA B
METOJIOB M COCTaB | OOJACTH CHHTAaKCHYECKHUX KOHCTPYKIIHH, KOHCTPYKIHH, CTPYKTYp | oOmactu
oubmmoTex KOHCTPYKIIHH, CTPYKTYp CTPYKTYp aHHBIX, JTAHHBIX, HA0OPOB CHHTAKCHUYECKU
MIpOLEeayp JAHHBIX, HAOOPOB METOIOB | HAOOPOB METOMIOB U METOJIOB U COCTaB X KOHCTPYKITUH,
00BEKTHO- U coCTaB OMOIMOTEK cocTaB OMOIMOTEK OMOIMOTEK POy CTPYKTYP
OpPHEHTHPOBAHHOT | MpOIEIyp 00hEKTHO- mporeayp 00bEeKTHO- 00BEKTHO- JTAHHBIX,
0 s3bIKa OPUEHTHPOBAHHOTO SI3BIKA OpPUEHTHPOBAHHOTO OpPUEHTHPOBAHHOTO HabopoB
MIPOrPaMMHUPOBaH | MPOTPAaMMHPOBAHHSL. SI3BIKA S3BIKA METOJIOB U
i MIPOrPaMMHUPOBAHUSL. MPOrpaMMHUPOBAHUSL. cocTaB
JomyckaroTcs OouboTeK
3HAYUTENHHBIE OITHOKH, MpoIexyp
TIPOSIBITSICTCS 00BEKTHO-
HEJIOCTaTOYHOCTH OpUEHTHPOBAHH
3HaHUH, 1O psay Oro sI3pIKa
ToKa3aTenei, MpOrpaMMHUpPOBa
o0yJarommiics HUSL
HCIBITHIBAET
3HAYUTENHHBIC
3aTpyIHEHUS [IPH
OIIepUPOBAHUH

SHAHUSAMUA IIPU UX
IMEPEHOCC Ha HOBBLIC
CHUTyaluu.
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yMeTh:
pa3pabaThiBaTh
KOMITOHEHTBI
HWHXXEHEPHBIX
MPOTrpaMMHBIX
KOMILJIEKCOB JJIs
HCCIICTOBAHMS
JTUHAMUKH 1
MIPOYHOCTHU
KOHCTPYKLIUI
MAIIKH C
HCIIOJIb30BAaHUEM
COBPEMEHHBIX
BBIYUCITUTEIBHBIX
METO/IOB,
BBICOKOIIPOH3BO]]
UTETHHBIX
BBIYUCITUTEIBHBIX
CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTHUH

OO6yyaromuiics He ymMeeT
WIH B HEAOCTATOYHOM
CTCIICHH YMEET:
pa3pabaThiBaTh
KOMITOHEHTBI HHKCHEPHBIX
MPOrPaMMHBIX KOMILJIEKCOB
JUTSL ICCITEIOBAHHMS
JUHAMHUKH U IPOYHOCTH
KOHCTPYKILIMI MallVH C
HCTIOJIb30BaHHEM
COBPEMEHHBIX
BBIYUCIUTEINBHBIX METO/IOB,
BBICOKOIIPOU3BOAUTEILHBIX
BBIYUCIUTENEHBIX CHCTEM U
HAyYKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTUH.

OO0yuaromutics
JIEMOHCTPUPYET
HEMOJTHOE
COOTBETCTBHE
CIEAYIOIMNX YMEHHUI:
pa3pabaThIBaTh
KOMITIOHCHTBI
HWHKCHCPHBIX
MIPOrpaMMHBIX
KOMIIJICKCOB JIJISt
UCCIICIOBaHUS
JMHAMUKHA U IIPOYHOCTHU
KOHCTPYKLIMI MallvH ¢
HCITOJIb30BAaHUEM
COBPEMEHHBIX
BBIYUCIUTCIBHBIX
METOJIOB,
BBICOKOIIPON3BOIUTEIb
HBIX BBIYUCIUTCIBHBIX
CHUCTEM U HAYKOEMKHUX
KOMIIBFOTEPHBIX
TEXHOJIOTUH.
Honyckarorcst
3HAYUTCIIbHBIC OIlII/I6KI/I,
IIPOABJIIACTCA
HEA0CTaTOYHOCTh
BJIQJICHUS] HABBIKAMU I10
pAlly mokazaTenei,
OO0yuarouiics
HCIIBITBIBAET
3HAYUTEIbHbIE
3aTPyAHECHHUS U
NPUMEHEHUN HABBIKOB
B HOBBIX CUTYyaLMsIX.

OO0yuarommutics
JIEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CHENYIOUIUX YMEHUI:

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

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

OO0yuaromuiics
JIEMOHCTPHUPYET
TIOJTHOE
COOTBETCTBHE
CIEeTYIOLINX
YMCHHUU:

pa3pabaThIBaTh
KOMIIOHCHThBI
HWHXXCHCPHBIX
MIpOrpaMMHBIX
KOMIIJIEKCOB
JUIS
HCCIIETIOBAHUS
JUHAMUKU U
IIPOYHOCTH
KOHCTPYKIIUI
MalIvH C
WCIIOJIb30BaHUE
M COBPEMEHHBIX
BbBIUUCIINTCIIbH
BIX METOJIOB,
BBICOKOIIPON3BO
JOUTCIIBHBIX
BbBIUUCIINTCIIbH
BIX CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTUH.
CrobomHO
oTepupyer
MIPUOOPETEHHEI
MU YMEHHSIMH,
MIPUMEHSET UX B
CUTYaIUIX
TOBBIIIIEHHOMN
CIIO)KHOCTH.
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BJIAJeTh:
WHCTPYMEHTaMHU
pa3paboTKu
WHXEHEPHBIX
IIporpamMM OJIHOU
13 COBPEMEHHBIX
BBIYMCIUTEIbHBIX
cpen
MIpOrpaMMHUpPOBaH
us

OOGyuarommuiicst He BaaeeT

WIN B HEJOCTATOYHOM
CTETeHH BIIaJieeT
WHCTPYMEHTaMH
Ppa3pabOTKH MPUKIATHBIX
[IporpamMM OJHOU M3
COBPEMEHHBIX
BBIYHCITUTENBHBIX CPeI
POrpaMMHUPOBAHHUSL.

OOyuaromuiicst He B
MOJIHOW MEPE BIAACET
WHCTPYMEHTaMH
pa3paboTku
MIPUKJIAHBIX TPOrPaMM
OJIHOU U3 COBPEMEHHBIX
BBIYHCITUTEIBHBIX CPE
MPOrpaMMHUPOBAHUSL.
Honyckarorcs
3HAYHUTEIbHBIE OIINOKH,
MIPOSIBJISICTCS
HEJIOCTaTOYHOCTh
BJIaJICHUS HABBIKAMH 110
psny nokasarenei,
OO6yuaromuiics
UCIBITHIBACT
3HAYUTEIILHBIC
3aTpyHEHUS MTPU
MPUMEHEHUH HaBBIKOB
B HOBBIX CHUTYaIIUsX.

OO0yuarommutics
YaCTUYHO BIaJCeT
WHCTPYMEHTaMHU
pa3palboTku
MPUKIAAHBIX IPOrpaMM
OJIHOW U3 COBPEMEHHBIX
BBIYUCIIUTEIHHBIX CPET
nporpammupoanus. Has
BIKA OCBOEHBI, HO
JIOTTyCKarOTCS
HE3HAUUTENbHBIC
OIMMOKHU, HETOYHOCTH,
3aTpyAHEHUS MIPU
IIEPEHOCE YMEHUH Ha
HOBBIE, HECTaHAAPTHEIE
CUTYaINH.

OO0yuaromuiics
B IIOJIHOM
00BeMe BIajeeT
HHCTPYMEHTaMH
pa3paboTku
HpI/IKJ]a,I[HI)IX
MPOrpaMm
OJIHOM U3
COBPEMEHHBIX
BBIYUCIUTCIIBH
BIX Cpel
MPOrpaMMHUPOBa
HUAA.

CBob6oHO
NIPUMEHSIET
MOyYEHHBIE
HAaBBIKU B
CI/ITya]_[I/IHX
MOBBIIIIEHHOMN
CIOXHOCTH.

OIIK-5Cnoco6eH pa3padarbiBaTh aJrOPUTMbI H KOMIIbIOTEPHbIE IPOrPaMMbl, IPUTOIHbIE I
NPAKTHYeCKOI0 NPUMEHeHHsl, CPeACTB Me4yaTH.

Kpurtepuu oueHuBanus

IToxka3aTtean
2 3 4 5
3HATh: OO6yuqaromuiics OO6y4aromuiics OO0yuaromuiics OOyuatromuiics
OCHOBHBIE JIEMOHCTPUPYET IIOIHOE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
IIPUHIUIIBL OTCYTCTBHE MJIH HeIOJIHbIE 3HAHUS YaCTUYHBIC 3HAHUSA B MIOJTHBIE 3HAHUS
QITOPUTMH3ALUN | HEAOCTATOYHOE OCHOBHBIX IIPUHLIMIOB | 00JIACTH OCHOBHBIX B obsactu
IIpH pa3paboTKE U | COOTBETCTBUE 3HAHUM ANTOPUTMHU3ALUY NIPU IPUHIUIIOB OCHOBHBIX
HCIIOJIB30BaHUU OCHOBHBIX IIPUHLIUIIOB pa3paboTke u ANTOPUTMHU3ALNY TIPH MPHUHIIUIIOB
HNHXEHEPHBIX ANTOPUTMHU3ALNH TIPH HCIOJIb30BaHUH pa3paboTke u ANropUTMHU3aLN
[IpOrpaMm pa3paboTke u HHXECHEPHBIX UCIIOJIb30BAHUU U IIpH
pacuera HCIOJIb30BaHUH MIPOrpaMM pacuera WH)XEHEPHBIX IPOrpaMM | pazpaboTke u
HaNPsKEHHO HWHXEHEPHBIX IPOrpaMM HaNpsHKEHHO pacuera HaIpsHKEHHO UCIIOJIb30BaHUU
neopMHUpPOBaHHO | pacueTa HAIPSKEHHO nedopMUpOBaHHOTO U nedopMUpOBaHHOTO U WH)KEHEPHBIX
IO U TEMJIOBOTI'O nedopMUpOBaHHOTO U TEMJIOBOTO COCTOSIHUK | TEMJIOBOTO COCTOSIHUI porpaMm
COCTOSIHUU TEIUIOBOI'O0 COCTOSTHUU KOHCTPYKIIMI MAallWH. | KOHCTPYKLHMH MalluH, pacyera
KOHCTPYKIIUI KOHCTPYKIUH MaIlIVH. Homyckarotcs HO JIOIYCKAKTCS HaIpPsKEHHO
MaIluH. 3HAYUTENIbHBIC OIIMOKH, | HE3HAUUTEIbHbIE nedopmupoBaH
IpOsIBIISIETCA OLIMOKH, HETOYHOCTH, HOTO U
HEIOCTATOYHOCTh 3aTpyAHEHUs IpU TEIJIOBOTO
3HaHUM, 10 pAay AHAJTUTUYECKUX COCTOSTHUH
MOKa3aTesnei, orepanusx. KOHCTPYKIIMH
o0yyJaroumiics MallluH,
UCTIBITHIBAET CBOOOAHO
3HAUUTENbHBIE OIepUpyeT
3aTpyJHEHUS [IPH npuodpe-
OIEepUpPOBaHUH TEHHBIMU
3HaHUSMH IIPU UX 3HAaHUSAMU.
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IMEPEHOCC HAa HOBBLIC
CHUTyaluu.

yMeTh: OOyuaromuiics He yMeeT OO0yuaromutics OO0yuaromurics OO0yuaromuiics
HCIIOJIb30BATh WA B HEIOCTATOYHOU JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMEHHOE CTETICHH YMEET: HETIOTHOE YaCTUYHOE COOTBETCTBUE | TIONHOE
MpOrpaMMHOe HCTOJIB30BaTh COBPEMEHHOE | COOTBETCTBHE CIIEAYIOIIUX YMEHHIA: COOTBETCTBHE
obecriedeHue 1jisi | MpOrpaMMHOE O0ecTieueHHe | CIeAYIOMUX YMECHUI: CIIEAYIOIINX
pa3paboTKH JUIsl pa3pabOTKH MporpamMm UCIIONIb30BATh YMEHUIA:
MporpaMm WH)KEHEPHOT 0 aHAJIN3a UCIIONIb30BATh COBpPEMEHHOE
WHXEHEPHOT O HaNPSHKEHHO COBpPEMEHHOE porpaMMHOE UCIIOJIb30BATh
aHanm3a nedopMUpoBaHHOTO U porpaMMHOE obecrieueHue Jyis COBpPEMEHHOE
HaNPSHKEHHO TETJIOBOTO COCTOSHUI obecrieueHue Jyist pa3paboTKH MporpamMm MPOrpaMMHOE
nedopMUpOBaHHO | JeTaliei U y3JI0B MaIllHH. pa3paboTKH MporpamMM | HHKEHEPHOT'O aHaJn3a obecrieueHue
T'O M TEMJIOBOTO WH)KEHEPHOr' 0 aHaJIM3a | HANPsSHKEHHO JUTst pa3paboTKu
COCTOSIHUI HaIIPSKEHHO nehopMUpOBaHHOTO U IpOrpamMm
Jeraieil u y31oB JneGOpMUPOBAHHOTO U | TEIJIOBOTO COCTOSIHUI WH)KEHEPHOT O
MaIIuH. TEIMJIOBOI'O COCTOSTHUM JieTalel u y31oB aHaIn3a
JieTaneii u y31oB MaIIH. HaNPSHKEHHO
MaIIH. YMeHust OCBOCHBI, HO nedopMupoBan
JonyckaroTes JIOTTYCKAIOTCS HOTO U
3HAYUTENbHBIC OIMOKH, | HE3HAYUTEIbHBIC TEIJIOBOTO
MIPOSIBIISIETCS OIIMOKHU, HETOYHOCTH, COCTOSTHUI
HEJIOCTATOYHOCTh 3aTpyAHEHUS TIPU neranei u
BJIaJICHUS] HABBIKAMH 10 | TIEpEHOCEe YMEHUI Ha Y3JI0B MaIlWH.
Py TOKa3aTemei, HOBBIC, HecTaHAapTHEIE | CBOOOIHO
OO6y4aromuiics CUTYaIUH. orepupyer
HCTIBITHIBACT MpHOOPETEHHBI
3HAYUTENbHBIC MU YMEHUSIMH,
3aTpyAHEHUS IPU MPUMEHSIET UX B
MIPHUMEHEHUH HABBIKOB CUTYaIHIX
B HOBBIX CHUTYAIHSIX. TOBBIIICHHON
CIIOKHOCTH.
BJIaJI€Th: OoOyuaromuiica He Bnageer | OOywaromuiics He B OO0yuaromuiics OO0y4aromuiics
HABBIKAMHU WIH B HEIOCTATOYHOU MOJTHOM Mepe BiajeeT YACTUYHO BIIaJIceT B TIOJTHOM
MPUMCHEHUS CTETICHH BIIaJICCT HABBIKAMY | HaBBIKAMM NIPUMCHEHUsI | HABBIKAMM NIPUMEHEHUsI | oObeMe BlajieeT
CHCTEMBI MPUMEHEHUS CUCTEMBI CHCTEMBI CHCTEMBI HaBBIKAMH
MPOrpaMMHUPOBAH | TIPOrPAMMUPOBAHUS JIS POrpaMMHUPOBAHUS MPOrpaMMHUPOBAHUS JUTSL | TIPUMEHEHUS
Ut JUIst Ppa3pabOTKH TPUKIATHBIX JUTs pa3paboTKu pa3paboTKu CUCTEMBI
pa3paboTku MPOrpaMM JJIs pacyera NPUKIATHBIX IPOTPaMM | IPUKIATHBIX IPOTPaMM | MPOrpaMMHUPOBA
MPUKIIATHBIX HAMPSKEHHO JUIS pacuera JUTS pacuera HUS JUTS
MPOrpaMM JJis nehopMUPOBAHHOTO U HaMpsHKEHHO HaMPSHKEHHO pa3paboTKH
pacuera TEMI0BOTO COCTOSHUI nedopmupoBaHHOro U | 1eOPMUPOBAHHOTO U MPUKIIATHBIX
HAMPSKEHHO Jeraneil M y3710B MalllvH. TEMJIOBOTO COCTOSHUIM | TEMJIOBOrO COCTOSTHUI MPOrpaMM JIist
nedopMUpOBaHHO Jeraieil u y3ioB JeTajnei v y3JI0B MallliH. | pacdera
T'0 ¥ TEMJIOBOT'O mamuH. Jomyckarorcsi | HaBbiku ocBO€HBI, HO HanpsHKEHHO
COCTOSTHHI 3HAYUTENIbHBIC OIMOKH, | JOIMYCKAIOTCS nedopmupoBan
Jeraneil u y3noB MPOSIBIISIETCS HE3HAYUTENbHBIE HOTO U
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MaIlInH. HEIOCTATOYHOCTh OLIMOKH, HETOYHOCTH, TEIJIOBOTO
BJIaJICHUS] HABBIKAMHU IO | 3aTpyIHEHUS IpU COCTOSTHU
pALy IOKa3aTelen, IIEPEHOCE YMEHUH Ha JleTaneu u
Obyuatomuiics HOBBIE, HECTAHJAPTHBIE | Y3JIOB MAILHH.
UCTIBITHIBACT CHUTYyalllH. CBoboHO
3HAYUTCIbHbBIC IIPUMCHSCT
3aTpyIHEHUS MIPU I1I0JIy4YEHHBIE
IMPUMCHCHNHN HAaBbIKOB HaBBIKH B
B HOBBIX CUTyallUAX. CUTyalludXx
TOBBILIEHHOMN
CIIO)KHOCTH.
INIK-1 Cnoco0eH npoeKTUPOBATHh KOMIILIOTEPHOE MPOrPaMMHOe obecreyeHue.
Kpurtepuu oueHuBanus
IToka3zarenn
2 3 4 5
3HATh: OO0yuaromuiics OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
TEOopeTHIeCcKue JEMOHCTPUPYET TIOITHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHPYET
OCHOBBI OTCYTCTBUEC UJIU HCIIOJIHbIC 3HAHUA YaCTUYHBIC 3HAHUSA B IIOJIHBIC 3HAHUA
KOMITBIOTEPHOTO | HEJIOCTATOYHOE TEOPETUYECKIX OCHOB 00JIACTH TEOPETHUYECKHX | B 00JacTH
IIPOCKTUPOBAHUA COOTBETCTBHUE 3HAHUHU KOMIIBFOTEPHOT'O OCHOB KOMIIBFOTEPHOT'O TECOPETUYCCKUX
Ha OCHOBE TEOPETUIECKUX OCHOB POEKTUPOBAHHS HA MPOEKTUPOBAHHS HA OCHOB
3 pexTHBHOTO KOMITHIOTEPHOTO ocHOBE 3(pPeKTUBHOrO | OCHOBE 3((HEKTUBHOIO KOMITBIOTEPHOT
COYETaHUA MIPOEKTUPOBAHUS HA OCHOBE | COYETAHHA NEPEAOBBIX | COYETAHHUS MEePEqOBhIX 0
TIePEOBhIX s dexTuBHOTO CoueTaHM TEXHOIIOTUH 1 TEXHOJIOTUH U MPOEKTUPOBAHU
TEXHOJIOTUH U MIEePEOBBIX TEXHOIOTUN U BBITIOTHEHUS BBITIOJTHEHUS ST HA OCHOBE
BBITIOJTHEHUS BBITIOJTHEHUS MHOT'OBapUAHTHBIX MHOT'OBapUAHTHBIX 3¢ heKTUBHOTO
MHOTOBAPHUAHTHBI | MHOTOBapHAHTHBIX pacuerosB ¢ pacyeroB ¢ COYETaHUS
X pac4eToB ¢ pacdeTosB ¢ HCIIOTb30BaHUEM WCTIOJIH30BAHUEM TepeIOBhIX
WCIIONB30BaHMEM | MICTIOIb30BaHUEM BBICOKOIIPOU3BOIUTENH | BHICOKOIIPOU3BOANUTENBH | TEXHOJIOTHH U
BBICOKOMPOHM3BO/ | BBICOKOIIPOM3BOAUTEIHHBIX | HBIX YACIEHHBIX BIX YHCJICHHBIX BBITIOJTHEHUS
WTENbHBIX YHCIICHHBIX aJITOPUTMOB aJTOPUTMOB aJTOPUTMOB MHOTOBapUaHTH
YHCIICHHBIX WHXEHEPHOT O aHaJIN3a WHXEHEPHOTO aHaIN3a | HH)KEHEPHOT'0 aHaJM3a BIX PAacyeToB C
aJITOPUTMOB KOHCTPYKITHI MAaIiH. KOHCTPYKITUI MAIliH. KOHCTPYKIIMI MaIIFH, WCIIOTIb30BaHHE
WHXEHEPHOT O JomyckaroTcs HO JIOITYCKAIOTCSI M
aHanm3a 3HAYUTENHHBIC OIMMOKH, | HE3HAYNTENBHBIC BBICOKOIIPOH3BO
KOHCTPYKITHI MIPOSIBIISIETCSI OIINOKH, HETOYHOCTH, TUTETHHBIX
MaIIHH. HEIOCTATOYHOCTh 3aTpyTHEHUS TIPU YUCIIEHHBIX
3HAHHMH, TIO Py AHATUTUIECKUX aJTOPUTMOB
ToKa3aTenei, oTepanmsx. WHXEHEPHOT O
o0yJarommics aHanm3a
HCIBITHIBAET KOHCTPYKITHH
3HAYUTENHHBIC MallIHH,
3aTpyTHEHUS [IPU cBOOOTHO
OIepUpPOBaAHUH orepupyer
3HAHUSMH TIPU UX npuodpe-
nepeHoce Ha HOBbIE TEHHBIMHU
CUTYaIUN. 3HAHUSMHU.
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YMeThb: OOyuaromuiicss He yMeeT OO0yuaromutics OO0yuarommutics OO0yuaromuiics
COCTaBIISITh WIH B HEAOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
CTaTUYECKHE U CTCIICHH YMEET: HETIOTHOE YaCTUYHOE COOTBETCTBHE | MOIHOE
JMHAMHYECKHE COCTaBIISITh CTATUYECKHE U | COOTBETCTBUE CIIEAYIOIUX YMEHHH: COOTBETCTBHE
pacueTHbie JUHAMHYECKHE PACUCTHBIE | CIEAYIOIIUX YMEHHIA: CIIEAYIOIINX
MOJIETH TSI MOJIENH [T WHKEHEPHOTO COCTaBIISITh CTATUYECKUE | YMECHUH:
WHXEHEPHOT O aHaJu3a U paliOHAJIbHOTO | COCTaBISThH U TUHAMUYECKHE
aHaJlu3a u MMPOCKTUPOBAHHUA CTaTUYCCKUEC U pacuY€THBIC MOACIN IJI COCTAaBJIATH
panroHaJILHOIO KOHCprKHI/Iﬁ MallliH. JUHAMHUYCCKUEC HWHXXCHCPHOI'O aHalin3a CTaTU4YCCKUEC U
IMPOCKTUPOBAHUA PAaCUCTHBIC MOACIIN IJIA 1 paiuOHAJIbHOT'O JUHaAMHUYCCKUEC
KOHCTPYKIIHH WH)KEHEPHOTO aHallM3a | MPOEKTUPOBAHHUS pacueTHbIe
MalllnH. 1 palluOHAaJIbHOI'O KOHCprKHI/II\/'I MallliH. MOACIIN 1A
ITPOCKTUPOBAHUA Ymenus OCBOCHBI, HO HWHXXCHCPHOT'O
KOHCTPYKIHMI MAIIIH. JIONYCKaIOTCS aHanmms3a u
,Z[OHYCKaIOTCSI HE3HAUYUTCIIbHBIC paloOHaJIBHOI'O
3HAYUTEIbHBIE OMMOKK, | OMIMOKH, HETOYHOCTH, IIPOEKTUPOBAHU
MIPOSIBIISIETCS 3aTpyAHEHUS IIpU sl KOHCTPYKLUI
HEJIOCTATOYHOCTh nepeHoce yMEeHui Ha MaIlWH.
BJIJICHVS] HABBIKAMH 110 | HOBBIC, HECTAHIAPTHBIC CBoOoaHO
psiLy ToKazareret, CHUTYaIINH. orepupyer
OO6yuaromuiics MPHOOPETEHHBI
HUCIIBITBIBACT MH YMCHUSMU,
3HAYUTCIIbHBIC IIPUMCHSICT UX B
3aTpyAHEHUs IIPU CUTYyaluaxX
IMPUMCHCHNHN HAaBbIKOB MOBBIIIIEHHOMN
B HOBBIX CUTYallHAX. CIIO)KHOCTH.
BJIA/IETh: OO6yuqarommiics ve Biageer | OOywarommuiics HE B OOGyuaromtuiics OOyuaromuiics
HaBbIKaMH WM B HEOCTATOYHOU MTOJTHOW Mepe BiIaJieeT YaCTHYHO BJIaJICET B ITOJTHOM
WCIIONB30BAHMS U | CTETIEHH BJIaJieeT HaBbIKAaMH | HaBBIKAMHU HaBBIKAMH o0BeMe BIajeer
pa3zpaboTKn WCIIONB30BAHUS U WCTIOH30BAHUS U WCTIOJIH30BAHUS U HaBbIKAMH
COBPEMEHHOTO pa3pabOTKH COBPEMEHHOTO | pa3paboTKu pa3paboTKu HICITOJIb30BAHUS
MIPOrpaMMHOTO MIPOrPaMMHOTO COBPEMEHHOTO COBPEMEHHOT'O " pa3paboTKu
obecriedeHus o0ecriedeHms MIPOrPaMMHOTO MPOrpaMMHOTO COBPEMEHHOT'O
MIPOEKTUPOBAHUS | MPOEKTUPOBAHUA U o0ecriedeHms oOecriedueHust MPOrpaMMHOTO
Y WH)KEHEPHOT O WHXEHEPHOT O aHaIIN3a MIPOEKTUPOBAHUS 1 MIPOEKTHUPOBAHUS H obecrniedyeHus
aHam3a KOHCTPYKITMI MAaIiH. WHXEHEPHOTO aHaIN3a | HH)KEHEPHOT'0 aHaJM3a MIPOEKTUPOBAHU
KOHCTPYKILIUI KOHCTPYKIMI MallIVH. KOHCTPYKLHI MallvH. U
MalIlWH. Homyckarotcs Haspiku 0cBOEHBL, HO WH>KEHEPHOI' O
3HAYUTENHHBIEC OMOKH, | JOIMYCKAIOTCS aHanm3a
MIPOSIBIISIETCSI HEe3HAYHTENbHEIC KOHCTPYKITHA
HEIOCTATOYHOCTh OIINOKH, HETOYHOCTH, MaIlIHH.
BIIAJICHUS HABBIKAMH TIO | 3aTPyTHEHHS IIPU CBobogHO
psoy MmoKazartene, MEPEHOCE YMEHUI Ha MPUMEHSIET
OO0y4aromuiics HOBBIE, HECTAHAAPTHBIC | MOJIyYEHHBIE
UCTBITHIBAET CUTYaIUH. HaBBIKU B
3HAYUTENHHBIC CUTYaIUSIX
3aTpyTHEHUS [IPU TTOBBITIIEHHON
MIPUMEHEHUH HAaBBIKOB CIIO)KHOCTH.

B HOBBIX CUTyallUAX.
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[Ikanbl OLEHUBAHMS pPE3YyJIbTATOB IMPOMEKYTOUHOW AaTTECTallMM MU HUX
ONMCAHUE:

@dopma NpPOMEKYTOUHOIH aTTecTamuu: 3a4eT (cemecTp 3, 4), 3K3amMeH
(cemecTp 5, 6).

[IpomesxyTouHas arrectauusi oOydaromuxcs B (opme 3auera HMpOBOAMTCS
M0 pe3yJbTaTaM BBIMIOJHEHHS] BCEX BUIOB yueOHOUN pabOoThI, MPEeayCMOTPEHHBIX
y4eOHBIM IUIAHOM N0 JAAHHOW AMCHMIUIMHE (MOZYJIO), MPU 3TOM YUYUTHIBAKOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJSI yCIEBAeMOCTH B TeueHue cemecTpa. OlleHka
CTENEHU JTOCTIKEHHSI 00Yy4YalolMMHUCS TMJIAHUPYEMbIX PE3YyIbTaTOB 00Y4YEHHUsS IO
JUCIUIUIMHE (MOMAYJI0) MPOBOAMTCS TpEnojaBaTeieM, BEAYIIMM 3aHATUSA [0
IUCIUIUIMHE  (MOAYJIIO)  METOJOM  OKcHepTHOM  oueHku. [lo  wrToram
OPOMEXYTOYHOM aTTeCTallMd MO JUCUUIUIMHE (MOJYNIO) BBICTABISAETCS OLEHKA
«3aUTEHO» WU «HE 3aYTEHO».

K mpomexyTouHoll —aTrecTalMi — JOMYCKAIOTCS  TOJIBKO  CTY/ACHTHI,
BBIMIOJTHUBIIME BCE BUIbI yueOHOW paboThl, NpPeryCMOTpEeHHBIE pabdoyeit
nporpamMMmoi no aucuuruinae «lIporpammupoBaHue: MPOILIA MPOMEKYTOUHBIN
KOHTPOJb.

Ml kana
Onucanue
OLICHUBAHHUS

BrimonHeHsl Bce BUABI yueOHOW pabOThI, MPEayCMOTPEHHBIE Y4eOHBIM
TUTAHOM

CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HaHUIl, yYMEHUH, HaBBIKOB
IpUBEICHHBIM B Ta0JIMILIaX IMOKa3zaresei, onepupyeT NpuoOpeTeHHbIMU
3HAHUSIMHM, YMEHHUSMHU, HaBbIKAMHM, NPHUMEHSET HX B CHUTyalHsIX
HOBBIIIEHHONW  CIOXKHOCTH. [Ipm 3ToM MOTyT OBITH JIOMYILEHBI
HE3HAa4YUTeNbHbIE  OIIMOKM,  HETOYHOCTH,  3aTpyIHEHUs  Ipu
AQHAIMTUYECKUX OlepanusaX, MepeHoce 3HaHWM M yMEHUW Ha HOBBIEC,
HECTaHJIAPTHHIE CUTYallUH

3auTeHo
1507051

O6y‘l&IOH.[PIﬁCSI ACMOHCTPUPYET YaCTUYHOC COOTBETCTBUC 3HaHI/II71,
YMCHHﬁ, HaBBIKOB TI0 IIPEAMCTY. Hagriku OCBOCHBI, HO JOITYCKAKOTCA
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPpU TIIEPCHOCE
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallun

nin

OGy‘-I&IOIJ.[HfICH ACMOHCTPUPYET 3HAYUTCIBHLIC OI_HI/I6KI/I, MMPOSABJIIACT
HEAOCTATOYHOCTD 3HaHI/II>'I, yMeHI/Iﬁ n BJIaACHHUA HaBBIKAMH IIO
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HECKOJNBKUM  TemMaMm  npeamera.  OOydaromuiics — UCIHIBITHIBAeT
3HAQUYUTENIbHBIC 3aTPyJHEHUs NPHU NPUMEHEHUM YMEHUHW M HABBIKOB B
HOBBIX CUTYyalUsX.

He BemonHen oawa winu  Oonee  BHIOB  y4eOHOU  pabOTHI,
PEyCMOTPCHHBIX YUSOHBIM IIJIAHOM.

CTyneHT JOeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUH,
q HAaBBHIKOB TMPUBEICHHBIM B TaOJMIIAX TOKa3aTelied, JOMyCKaloTCs
© satreHo 3HAUYMUTENIbHBIC OIIUOKH, TMPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HABBIKOB MO Py IOKa3aTesjed, CTYICHT HUCHBITHIBACT 3HAYUTEIHHBIC
3aTPYJHCHHUS] TIPU OMNEPUPOBAHUM 3HAHUSAMH W YMEHUSIMHU TIPU HX

NEPCHOCC HA HOBLIC CUTYyalllH.

@DOHJIbI OLICHOYHBIX CPEACTB NPEJCTaBICHBl B MPHIOKEHUH 2 K padoyeil
porpamMme.

[TpoMesxyTouHast arTecTalys 00yJaronxcs B GopMe dK3aMeHa IMPOBOIUTCS
10 pe3yjbTaTaM BBITIOJHEHUS BCEX BHUJIOB YYEOHOW padOThI, MPEIyCMOTPEHHBIX
y4eOHBIM TUTAHOM IO JaHHOW JHUCIMILIMHE (MOAYJII0), NMPH 3TOM YUYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBAeMOCTH B TeueHHe cemecTpa. OrneHka
CTCTICHU JTOCTIDKCHHS OOYYaIOMUMHUCS TIAHUPYEMBIX PE3YyJIbTaTOB OOYUCHHUS 10
TUCIUIUIMHE (MOMAYJII0) MPOBOAMTCS TpENojaBaTeiaeM, BEAYIIUM 3aHSATHSA IO
auciuIuinHe  (MOIYNI0)  METOAOM  JSKcmepTHOoM — oueHku. [lo  wuroram
IPOMEXYTOYHOM aTTeCTallMd MO JUCUUIUIMHE (MOJYNIO) BBICTABISETCS OIEHKA
COTJIIMYHO», «XOPOIL0Y», «yTOBICTBOPUTEIHLHO» UITU «HEYOBIETBOPUTEIHHOY.,

K mnpomexyrouHoit aTrecTalMu  JOMYCKAIOTCS  TOJIBKO  CTYACHTHI,
BBITIOJIHMBIIIME BCE BHUIbI Y4eOHOW padOTHl, NPEAYCMOTPEHHBIE paboueit
mporpaMmMon mo gucuuiuinHe «lIporpaMmMupoBaHHE»: MPOIUIM MPOMEKYTOUYHBIN
KOHTPOJIb, BBITOJHUJIN J1a00paTOpHBIC paOOTHI.

HlIxkana
Onucanue
OLlCHUBAHUA

BLIHOJ'IH@HLI BC€ BHABI yqe6H0171 pa6OTLI, Hpe,[[YCMOTpeHHLIe
y‘l66HLIM ITIJIAHOM. CTy,HCHT ,HCMOHCTpI/IpyeT COOTBCTCTBHUC 3HaHHfI,
YMeHHﬁ, HAaBBIKOB HpI/IBe,I[eHHBIM B Ta6nnuax HOKaSaTGHeﬁ,
OIICPpUPYyeCT II I/IO6 CTCHHBIMH 3HAHUIMUAU CHUJIMMHM, HABBIKAMH

OO pupyer npHoop , M : :

IMPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CIIOKHOCTH. HpI/I 9TOM
MOTYT OBITh AOMYIICHBI HE3HAYUTCIIBHBIC OIJ_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPpU aHAJTIUTUYCCKUX OIICpalugX, IMCPEHOCC 3HaHUM U
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallHH.

BrimonHeHs! Bce BUIbI yueOHOM paboThI, TPETyCMOTPEHHBIE
Xopomo y4eOHBIM IIJIAHOM.
OOyuaromuiicss AeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
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YMEHUH, HaBBIKOB 110 IIpeaMeTy. HaBbIKM OCBOEHBI, HO IOIIyCKAIOTCA
HE3HAYUTENIbHBIE OITMOKH, HETOUHOCTH, 3aTPYAHEHUS TP IIEPEHOCE
YMEHUH Ha HOBBIEC, HECTAHIAPTHBIE CUTYyAlUH.

Y 10BIETBOPUTEIILHO

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

OO0yuaromuiicst IeMOHCTPUPYET 3HAUUTEIBHBIE OLINOKU, TIPOSIBISET
HEJ0CTAaTOYHOCTh 3HaHUN, YMEHUI U BJIaJICHUsI HABBIKAMU IO
HECKOJIbKMM TeMaM IipeameTa. OOyJaroniuiicst UCIbIThIBAET
3HAYUTEIbHBIE 3aTPYAHEHUS TIPU PUMEHEHUN YMEHUH 1 HAaBBIKOB B
HOBBIX CUTYaIIUsX.

HeynosnerBopurensHo

He BbimosHeH oauH wuaum  Oojee BUAOB y4eOHOM paboOTHI,
MPeAyCMOTPEHHBIX Y4eOHBIM TuTaHOM. CTYIEHT JAEMOHCTPUPYET
HETIOJTHOE COOTBETCTBHUE 3HAHWM, YMEHUM, HABBIKOB MTPUBEICHHBIM B
TabnuIax TMoKa3aTesei, MOMyCKAlOTCSd 3HAYUTEIbHBIE OIIUOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHWMW, YMEHWH, HABBIKOB MO PSIy
MoKa3aTeseil, CTYJACHT HCHBITHIBACT 3HAUYUTEIbHBIC 3aTPYyIHEHUS
MPU ONEPUPOBAHUM 3HAHUSAMHU M YMEHUSMH TPH HUX TMEPEHOCE Ha
HOBBIE CUTYaIIUH.

(DOH,III)I OOCHOYHBLIX CPCIACTB IPCACTABJICHBI B IIPHIIOKCHUU 2 K pa6oqeﬁ

porpaMme.

7. Y4eOHO-MeTOANYeCKOe U MH(POPMALIMOHHOE o0ecTiedeHHue TUCUMIIINHBI.

a) OCHOBHAas JiUTEepaTypa:

1. 3sikoB, C. B. TIporpammupoBanue: yueOHHK U MpakTHKyM aiis By30B / C.
B. 3bikoB. — Mocksa: M3narensctBo FOpaiit, 2020. — 320 c. — (Bsiciuuee
obpaszoBanne). — ISBN 978-5-534-02444-9.

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

0) 10MOJIHUTE/IbHAS JJUTEpaTypa:

2. OrueBa, M. B.

[IporpammupoBannie Ha s3bike CH++: MpakKTUUECKUM KypC :

yaeOHoe mocobue s By3oB / M. B. Oruesa, E. B. Kyapuna. — Mocksa :
NznarenscTBo FOpaiit, 2023. — 335 c. — (Boicmee obpazoBanne). — ISBN
978-5-534-05123-0.

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

3. Kazanckwii, A. A. TIporpammupoBanue Ha Visual C# : yueOHOe mocoOue
s By3oB / A. A. Kazanckmii. — 2-e¢ u3n., nepepad. u gon. — Mocksa :
NznarenscTBo FOpaiit, 2020. — 192 ¢. — (Bricmee o6pa3oBanue). — ISBN
978-5-534-12338-8.

URL: https://urait.ru/bcode/451467
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B) IPOrpaMMHoOe o0ecrieyeHre U HHTEPHeT-pPecypChl:
[IporpammHoe oOecrieueHue:
- YHUBEpCAJIbHAs CHCTEMa IPOrpaMMHUPOBAaHUS Ha A3bike CH++;
- o(hricHOE MpOorpaMMHOE OOECIIeUEHHE.
DOnekTpoHHbIN Kypc «IIporpaMmmupoBaHue»
https://online.mospolytech.ru/course/view.php?id=2631

8. MaTepuajibHO-TeXHUYECKOE o0ecneuyeHHne AUCIUNINHBI.
o CneunanuszupoBanHas yuyeOHas jgabopaTtopus kadeapsl «JluHamuka,

OPOYHOCTh MAIIMH W CONpOTUBIEHUE MarepuanoB» Ayn. H-212, ocnamennas
KOMITBIOTEpAaMU C YCTAHOBJIEHHBIM HEOOXOAMMBIM MPOTPaAMMHBIM 00€CIIEYEeHUEM;

o [IpoekTophl, SKpaHbl ISl TEMOHCTPALMK O0YYalolMX MaTepUasoB,

npe3eHTanui, yueOHbIX QUIbMOB.

9. MeTonnuyeckue peKOMeHIANNH IJIs1 CAMOCTOAATEIbHOI padoThI
CTYAECHTOB

9.1 MeToguvecKkue yKa3aHHs 10 BBINOJHEHHIO U 0(pOPMIICHHIO PACYETHBIX
pador mo aucuumnianHe «IIporpammupoBanue»

9.1.1 Tpe6oBanus k oopm/IeHHI0 pacueTHON PadoThI

1.

Pacuernas paborta momkHa ObITH odopMieHa B BuAe Ha Jucrax ¢opmata A4 co
CIICAYIOIIMMH TIOJISIMU:

e JleBoe - 25 MM.
e Bepxuee - 15 wmm.
e [lpaBoe - 15 mm.
e Hmwxknee - 15 mm.

Pacuetnas pabota mo/DKHA UMETh THUTYJIBbHBIM JMcT. [lpumep odopmieHHS THUTYIBHOTO
JIUCTa TIOKa3aH B MPHUJIOKCHUH.
Pacuernas paboTta 10JDKHA colepKaTh CICIYIONIUE pa3eiibl:
Conepxanue.
Bsenenue.
OcHOBHasl 4acTh.
3aKIr04YeHHE.
Crucok MCHOJIb30BAaHHOW JIUTEPATYPHI.
[Ipunoxenust (He ABNSAIOTCA 00sA3aTETBHON YaCTHIO OTYETA).
Crpanuipl oT4eTa JOJDKHBI OBITH MpOHyMepoBaHbl. Hymeparusi HaduHaeTcs cO BTOPOM
cTpaHuipl. Ha TUTynbHOM IMCT€ HOMEpP CTpaHULE HE MPOCTABISAETCS.
B ocHOBHOW d4acTM HaxoIATCs BCE MPOHYMEpPOBAaHHBIE TJaBbl, maparpadbl u
nojnaparpadgsl.
Hymepamnus mnaparpadoB u moanaparpadoB MPOU3BOIATCS CIEAYIOIINM 00pa3oM:

e [IlepBas mudpa 0603HaA4YaeT HOMEpP TJIABBI.
e Bropas uudpa - nmopsakoBelii HOMep maparpada.
e Tperbs nugpa - NOPSAAKOBBIA HOMEp moamnaparpada.
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Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 riaBsl 3:
e |l Onucanue pacueTHo# cxeMbl
e 3.2 I'paHM4YHBIE YCJIOBUS
e 3.2.5 I'paHu4HbIE YCJIOBHS 10 NepeMelieHusAM

Hymepanusi pucyHKOB NPOU3BOAUTCS CIETYIOMIMM 00pa3om:
e [Ilepas mudpa obo3HaYaeT HOMEP TJIABHI.
e Bropas nudpa - mopsAKOBEIA HOMEp PHUCYHKA B TJIaBE.

Hanpumep, pucyHOK B riaBe 3, UMEIOIIMM MOPSAKOBBIN HOMep 11:

e Puc. 3.11. [InanoroBoe OKHO BBOJAa HCXOJHBIX JIaHHBIX
Touka B KOHIIE Ha3BaHMs TJaBhl, maparpada, momamaparpada U pUCYHKAa HE CTaBUTCA.

Hazpanue riaBbl nuiieTcs 3arjiaBHbIMU NMOTYKUpHBIMU OykBamu. Ha3Banus naparpados u
noanaparpagoB MUIIYTCS CTPOYHBIMH MOIYKMPHBIMH OyKBaMH, 3a UCKIIOUEHUEM NIEpBOM

OykBbl, 3arnaBHoM. [loamaparpadbl MOTYT ObITh BBIJIENIEHBI KYPCHBOM.

6. Hymepanuss MCHOJIB30BaHHOW JIUTEPATYPhl MPOHM3BOIUTCSA JHOO B al()aBUTHOM TIOPSIKE,
100 10 Mepe CChUIOK Ha HEE B TEKCTE KypCOBOM pabOTHI.

[Ipumepsr odopmiIeHHST JTUTEPATYPHI.
Kouru:

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

Kypuaabri:

e bopucos 10.C., bnarosemenckuii 0.H., JImutrpuuenxo C.C., [lankparoB H.M. Ananu3
MPUMEHUMOCTH YPaBHEHHI U UcclieqoBaHue (GopMbI KpHBOW ycTanocTu // 3aBoackas
naboparopus. Iuarnoctuka 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 TpeGoranus K coaepKaHMIO pa3aeaoB pacdeTHOl paGoThI

1. B CoACpPKaHUM JTOJIKHBI OBITh MNpEACTaBJICHBI HAa3BaHWUA BCCX TJIaB, naparpa(bOB u
no;[naparpa(bOB C YKa3zaHHEM HOMCPOB HAYaJIbHbIX CTpPAaHHII.
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2. Bo BBegeHMH OOOCHOBBIBA€TCS  aKTyaJbHOCTh M CTaBUTCA  LEdb  PabOTHI,
HEPEUUCIIIOTCA pElIaeMble 3aaud M JIAaeTCsl KpaTKoe coJepikaHue Bcex rias. Jlms
KypCOBOTO IIPOEKTA, COJEPIKAIIEro KOHKPETHBIC 3aa41, JaeTCs IIOCTAaHOBKA 3a/1au.

Teopernyeckas paboTa MOKET HOCUTh OIHUCATEIbHBIN WM METOJMYECKUN XapakTep.

3. B ocHOBHO# 4YacTH TOIPOOHO ONMHMCHIBACTCS MOCIEAOBATEIBHOCTD PEIICHUS 3a/1a4H.
Ilpumepnutit IaH OCHOBHOM 4acCTH

IlocranoBka 3amaun. CBeneHus 00 OOBEKTE WCCIENOBAaHUA M OOJACTH
MalIMHOCTPOEHUSI.

TeopeTnueckne OCHOBBI pELICHUs 3a/1a4H, UCIIOJIb3YEMbIE aITOPUTMBI.
Onucanue NporpaMMHOTo o0ecredeHus

HcxonHble nanHble, ONUCAHUE PACUETHON CXEMBI.

Xapaxtepuctuku Mozaenun MKD. KomnnyecTBo 351€MEHTOB, Y3/10B, CTEHEHEH
CBOOO/IBI.

OnucaHue TUIIOB KOHEUHBIX 3JIEMEHTOB.

Nudopmanust 06 ycrnoBusx 3aKperyieHus: U HarpyXeHHsl.

[TocnenoBarensHOCTH (OPMUPOBAHUS MOJENIU CpeAcTBaMH Iporpammbl MKO,
0COOEHHOCTH MOJATOTOBKH MOJEIIH.

Nudopmanus o nporiecce pemieHus 3aauu.

CeeneHusi 0 KOMIIbIOTEpE, XapakTepucTukax nporpammel MKD (Ha3zBaHue,
BEpCHs, BO3MOKHOCTH), HEOOXOJIUMBIX BBIYUCIUTEIBHBIX peCcypcax, BPEMEHH
pelIeHus.

AHanu3 pe3ynbTaTOB pACUETOB.

4. B 3ak/l04eHHM JacTCs KpaTKas OIEHKAa W OCHOBHBIC BBIBOJbI BBHITIOJIHEHHOW PaOOTHI.

5. B npuioxkeHue BBHIHOCUTCS WHOOPMAIMOHHBIA MaTepuan, HE TPEOYIOUUN IeTaabHOTO
paccMOTpeHHsl B OCHOBHOW YacTd (Hampumep, TaOJNWIbl, TpaduKd, PUCYHKH, JTHUCTUHTH
mporpamMm H T.I1.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO PACYETHON PaGoThI

1. Pacuyernas paboTa gomkHA OBITE OGOpPMIIEHA COTJIACHO TPEOOBAHMSAM yKa3aHHBIM BBHIIIIE.

2. CogepkaHue pacueTHOHM pabOThl JIOJDKHO COOTBETCTBOBATH  IEPEYHMCICHHBIM BBIIIE
TpeOOBAHUSM.

3. Pacuernas paboTa noypkHa OBITH ClaHa 332 JIBE HEJEIU JI0 OKOHYAHHUs CEMEecTpa.
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npopuias «Ilpor

CTpyKTypa u coaepkaHue IMCIHUILTHHBI

«IIporpammupoBanue»
10 HANIPABJICHHUIO MOArOTOBKM N0 HanpasjeHuio noaroroBku 01.03.02 «I[Ipukaganas matemaTnka 1 HHGOPMaTHKA,
aMMHbIe ¥ HM(POBbIE TEXHOJIOTMH B JTMHAMMKE M IPOYHOCTH»

[Tpunoxxenue 1.

Buabl yueOHoii padorsl,

= = & " DopMmbl
3 Z B BKJIIOYASl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI aTTecTa
Paznen g % § padoTy CTY/IEHTOB, CTY/IEHTOB _—
an 8 =3 U TPYAOEMKOCTH B Yacax
J | II/C | JIad | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D 3
Cemectp 3
1.1 | Tema 1. Beeoenue 3 1-2 2 2 4
Tema 2. Kpamxkuii 0630p
1.2 | npeowecmeyrouux mamepuanos, Ha 3 3-6 4 8 12
KOMOpwbIX 0CHO8AH OAHHBLIL KYPC.
Tema 3. Boamosrcnocmu cozoanusn
peanucmuuecKux u3oopaxrcenuii é
1.3 | unsicenepnvix npozpammmsix 3 7-10 | 4 8 12
KOMNJIEKcax ¢ nomMouwipbio 6uodauomexu
OpenGL.
Tema 4. Pazpabomka npocmoii
zpaghuueckoil uniceHepHoll
1.4 | npoepammol, peanusyrowiei pynkyuu 3 11-14 | 4 10 14
oubdnuomexu OpenGL. Ynpasnenue
yeemom. Bekmopuwvie npumumusol.
Tema 5. Cozoanue cpedocmeamu
15 | OpenGL caoscnbix zeomempuueckux 3 15-18 | 4 8 12
00vexmos.
d)opma ammecmauuu 3
Bcero 4acoB 1o quciuruinge 181 36 54
B ceMecTpe 3
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Cemectp 4
Tema 6. Paboma c pacmpoevimu
21 oovexkmamu. Popmuposanue, 4 1-2 2 2 4
oyepuzayus, 661600 6uMOGHIX
06vexkmos cpeocmeamu OpenGL.
Tema 7. IIpoeyuposanue
2.2 | npocmpancmeennvlx 06veKmoe na 4 3-6 4 8 12
HAOCKOCHIb
Tema 8. Paboma c mexcmypamu ¢
2.3 OpenGL 4 7-10 | 4 8 12
Tema 9. Ynpaenenue ueemosvimu
2.4 | ceouicmeamu obvexma. Oceeuernue 4 11-14 | 4 10 14
cuenst 6 OpenGL
Tema 10. Co30anue peanucmuueckux
U300pascenuii 8 UHIHCEHEPHBIX
2.5 | npozpammax ¢ Komniekcuvim 4 15-18 | 4 8 12
UCHONb30GAHUEM 603MONCHOCHIETL
OpenGL
Dopma ammecmayuu 3
Bcero yacos 1o nuciIinge 18| 36 54
B cemecTpe 4
< Bunabl yueoHoii padoThl, dopm
? = 2| BKIOYas CAMOCTOSITEILHYIO Buabi camocTosiTeIbHOIM padoThI bl
Pasznen = % § padoTy CTY/I€HTOB, CTY/IEHTOB aTrecT
5]
N S T 3 M TPYAOEMKOCTh B 4acax anumn
J | II/C | JIag | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p |2 | 3
Cemectp 5
Tema 11. OcHosubl opzanuzayuu
3.1 | napannenvnozo évinonnenun 5 1-2 6 8
an2opummos
Tema 12. Hcnonvzosanue OpenMP ons
3.2 | pacnapannenusanus anzopummos 6 5 3-4 6 8
UHIICEHEPHBIX NPOZPAMMAX
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3.3

Tema 13. Opzanuzayusn
6bICOKONPOU3600UMETbHBIX
8bIUUCEHUIL C 3A0€liICIE08AHUEM
pecypcos sudeoxkapmi.

3.4

Tema 14. Pazpabomxka modyneii
UHIICEHEPHBIX RPOZPAMM,
peanusyiouux anzopummol
ABMOMAMUYECKOI 2eHepauuu cemox
KOHEUHbIX IJ1EMEHM08.

7-8

3.5

Tema 15. Pazpabomxa modyneii
UHIICEHEPHBIX NPOZPAMM,
opmupyrouwux ocnosnvle mampuyvl
PA3TUYHBIX MUNOB KOHEUHBIX
J1eMEHMO8 O/l AHAU3A OUHAMUKU U
HPOYHOCHU KOHCHPYKUUTL MAUIUH.

9-10

3.6

Tema 16. Pazpabomxa mooyneii
UHICEHEPHBIX RPOZPAMM,
peanusyrouux Iphdhexmusnvie
n2opUmMMbL peUieHus Cucmem
JUHEHHbIX anzefpauiecKux ypasHeHuil
8bICOK020 NOPAOKA ¢ CUMMEMPUUHBIMU
PazperceHHbIMU MAMPUUAMU.

11-12

10

3.7

Tema 17. Pazpabomka mooyneii
UHMHCEHEPHBIX NPOZPAMM,
peanuzyrouux Iphexmuenole
anzopummsl peuieHus 3a0auu Ha
cobcmeennvle 3HaUeHUA (8 pacuemax
COOCMBEHHBIX KO1eDanuil
KOHCMPYKYuii, pacuemax nomepu
ycmouuueocmu)

13-14

10

3.8

Tema 18. Pazpabomxa modyneii
UHIICCHEPHBIX RPOZPAMM,
peanusyiouux anzopummol
UHMEZPUPOBAHUsA RO 8PEeMEHU
YpasHeHuii OuHamMu4ecKozo
PasHosecus KOHEUHO0-2/1eMEeHMHO

15-18

12

30
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cucmembul.
Dopma ammecmayuu 9
Bcero wacoB no aucuuIuivHae 5 i 54 90
BO ceMecTpe 5
< Buabl yueOHoii padoTsl, DopMm
g = 2| BKIOYas CAMOCTOSITENHHYIO Buabl camocTosiTe/IbHOM padoThI
Paznen S % § padoTy CTY/1eHTOB, CTYICHTOB aTTecT
5]
an 3 =3 U TPYAOEMKOCTH B 4acax auumn
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnan pazpadomka
UHICEHEPHO20 NPOZPAMMHO20
obecneueHus, 00beOUHAIOWUX 8 ceDe
Pazniuynble IMansvl AHAAU3A OUHAMUKU
4.1 | u npounocmu KOHCMPYKUUil MawuH - 6 1-12 30 60
co30anue pacuyemuvlix mooeJeii,
GU3YAIU3AUUIO, BbINOTIHEHUE
pacuemos, zpaguueckoe
npedcmasiieHue pe3yabmanos.
Tema 20. Memoow: omnaoku
4.2 | unsicenepuvix npozpammmnblx 6 13-14 2 4
KOMNJIEKCO8.
Tema 21. Memoost mecmupoganus
4.3 | undrcenepHbIX NPOZPAMMHBIX 6 15-16 2 4
KOMNJIEKCO8.
Tema 22. Ilogvtuwenue naodexcruocmu
4.4 | unsrceHepHbIX NPOZPAMMHBIX 6 17-18 2 4
KOMNJIEKCO8.
Dopma ammecmayuu 9
Bcero yacoB no qucuuninHe - 36 - 72
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Bo cemectpe 6

Bcero 4yacoB no JucMILIMHE BO
BCEX CEMeECTpax

36

162

306
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Ipunooicenue 2 k

. . paboyel npocpamme
MUHUCTEPCTBO OBPA3OBAHIS U HAYKU POCCUNCKOU OEJIEPAIINN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

HanpaBieHnue noaroroBKu:
01.03.02 «IlpuknagHas MaTeMaTHKAa U HHpopMaTHKa»
(YypoBeHb 0akajiappuara)
Mpopuas «IlporpaMmHbie U HMPPOBbIE TEXHOJOIMH B IMHAMUKE U MPOYHOCTID)
Dopma obyuenus: ouHas

@OH/1 OUEHOYHbBIX CPE/I[CTB

O AMCHHUIIJIMHE
«IIporpaMmmupoBanme»

Cocrag: 1. ITacnopt ¢oHaa OLleHOYHBIX CPEICTB

2. OnucaHue OLeHOYHBIX CPEICTB:

Mockea, 2024 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

«IIporpaMmmupoBaHue»

OI'OC BO 3

B miporiecce 0CBOCHUS JaHHOM TUCIMILIMHBI CTYICHT (OPMHUPYET U IEMOHCTPHUPYET CIACAYIOLIHE
o01enpogeccuoHaTIbLHBIE H TPOecCHOHATbHbIE KOMITIETEHMH |

Hepeqeﬂb KOMIIOHCHTOB

KOMIETEHLIUU
WH- ®OPMY.TUPOB-
NEKC KA

TexHnoorus
t¢opmupoBanu
b
KOMIIeTeH Ui

Dopma
OLEHOYHOT
0 cpeacTBa

CTteneHnu ypoBHeii 0CBOeHUS
KOMIIeTEHIIH i
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OIIK-2

Criocoben
MCII0JIb30BaTh U

Q1A THPOBATh
CYIIECTBYIOIINE
MaTEMATUYCCKUEC
MCETOIAbI U CUCTCMBI
MPOTPaMMHUPOBAHHUS
ISt

pa3paboTKu U
pea3anuu
AJITOPUTMOB PCHICHUA
MMPUKIAAHBIX 3aaa4

3HATD:

CUHTAaKCHUYECKUE KOHCTPYKLIUH, CTPYKTYPBI
IMaHHBIX, HAOOPBI METOJIOB U COCTaB OMOTUOTEK
npoueayp 00beKTHO-OPHEHTHPOBAHHOTO SI3bIKA
[IPOrPAMMHUPOBAHU.

YMeThb:

[pa3padaThiBaTh KOMIIOHEHTHI HHKEHEPHBIX
[IPOrPAMMHBIX KOMIUIEKCOB JUIsl HCCIIEOBAHUS
MMHAMUKY M IPOYHOCTH KOHCTPYKIIMI MAIIMH C

METOJI0B, BEICOKOIIPOU3BOAUTEIBHBIX
BBIYMCIIATENBHBIX CUCTEM U HAYKOEMKHUX
KOMITBFOTEPHBIX TEXHOJIOTUI;

BJIA/ICTh:

MHCTPYMEHTAaMH pPa3paboTKH HHKEHEPHBIX
[porpamMMm OJHOW M3 COBPEMEHHBIX
BBIYMCIIMTEIBHBIX CPEXl IPOIPaAMMHUPOBAHUL. .

M CIIOJIb30BAHNEM COBPEMCHHBIX BBIYHCIIUTEIIbHBIX

Camocros-
TembHas
pabota,
UIEKIIU Y,
MpaKTHIEC-
KUE 3aHSTHUS,
maGoparop-
HbIe PaOOTHI

YO,

AU,
K

&

=45 3

ba3oBblii ypoBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHBIX JIeMEHMO8.

Bocrnpon3BOICTBO MONyYECHHBIX 3HAHUH B
X07I€ TEKYIIEero KOHTPOJIS.

IloBBIICHHBI YPOBEHB:

- CITOCOOEH camocmosamenbHo

npedcmasisims omoeibHbvle
KOHCMPYKMUGHbLE dNIeMeHMbl MAWUH (8
uacmHoCmu - pam, Ky30808, demaleil
Osucamerneti) 8 8ude pacuemmuvlx mooeiel

0J151 NPUKAAOHBIX NPOSPAMM Memood
KOHEeUHbIX I1eMEHMO8;

- CIIOCOOEH CamMOCmMOAMeNbHO UCHONIb3I0BAND
CcoB8peMenHOe npocpamMmHoe obecneyeHue ons
AHANU3A  HANPANCEHHO 0edOopMUPOBAHHO20
COCMOAIHUAL U NpOYHOCMU Oemanei U Y3108
MawiuH.

MPAKTHYECKOE TPHUMEHEHHE IOTydeHHBIX
BHAHWIA B  TpOIEcCe  TMOATOTOBKH K
CeMHHapaM, K BBICTYIUIEHHUIO C JIOKJIaJIOM
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OIIK-5

Criocoben
pa3pabaThIBaTh
AJITOPUTMBI U
KOMIIBIOTCPHBIC
[IPOIPAMMBI,
TPUTOHBIE JUIS
[IPAKTUYCCKOTO
[IPUMEHEHHUSI, CPE/ICTB
[eYaTH.

3HATH:

OCHOBHBIE TIPUHIUIIBI AITOPUTMHU3ALNUN TTPU
[pa3pabOTKe U MCTIOIB30BAHUN HHKECHEPHBIX
[porpamMM pacuera HanpsKeHHO
IneopMUPOBAHHOTO U TEIIOBOTO COCTOSTHUM
KOHCTPYKLIMI MAIlIVH.

'YMeTb:

MCIIOJIH30BAaTh COBPEMEHHOE MPOrPaMMHOE
obecriedeHe Jyist pa3pabOTKH MporpamMmm
WHKEHEPHOT 0 aHaJIN3a HAIIPSHKEHHO
IneopMUPOBAHHOTO U TEIIOBOTO COCTOSIHUI
neTanel U y3j10B MalllWH.

BJIaJeTh:

HaBbIKaMH IIPUMEHCHUSA CUCTEMBI
[IPOrpaMMHUPOBAHUS ISl pa3pabOTKH MPHUKIAIHBIX
mporpaMm JJist pacucra HalpsA>KCHHO
meOpMHPOBAaHHOTO M TEIJIOBOTO COCTOSTHUI
meranei U y3J10B MallliH.

CamocTosi-
TembHas
pabota,
UIEKIIU Y,
MpaKTHJec-
KUE 3aHSTHUS,
mabopatopHbIe
PabOTHI

YO,

AU,
K

&

=45 3

ba3oBblii ypoBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX JIeMEHMO8.

Bocrnpon3BoICTBO MONyYECHHBIX 3HAHUH B
X07I€ TEKYIIEero KOHTPOJIS.

IloBBIICHHBI YPOBEHB:

- CITOCOOEH camocmosamenbHo

npedcmasisims omoeibHbvle
KOHCMPYKMUGHbLE dNIeMeHMbl MAWUH (8
uacmHoCmu - pam, Ky30808, demaleil
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM MEMOOd
KOHEeUHbIX I1eMEHMO8;

- CIIOCOOEH CamMOCmMOAMeNbHO UCHONIb3I0BAND
CcoB8peMenHOe npocpamMmHoe obecneyeHue ons
AHANU3A  HANPANCEHHO 0edOopMUPOBAHHO20
COCMOAIHUAL U NpOYHOCMU Oemanei U Y3108
MawiuH.

MPAKTHYECKOE TPUMEHEHHE MOIyYeHHBIX
BHAHWIA B  TpOIEcCe  TMOATOTOBKH K
CeMHHapaM, K BBICTYIUIEHHUIO C JIOKJIaIOM
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I1K-1

Cnocoben
[IPOCKTUPOBATH
KOMIILIOTEPHOE
[IPOrpaMMHOE
oOecIieyeHue.

BHATD:
TEOPETUUECKUE OCHOBBI KOMIIBIOTEPHOTO
MPOSKTUPOBAHUS Ha OCHOBE 3(PPEKTUBHOTO
COUYCTAaHUA MEPECIOBBIX TEXHOJIOTUM M BBHITTOJIHEHUS
MHOTOBApHAHTHBIX PACUETOB C UCIIOIH30BAHUEM
BBICOKOITPOU3BOJUTCIIbHBIX YN CJIICHHBIX
QJITOPUTMOB MHXKEHEPHOT'O aHAJIN3a KOHCTPYKIIAM
MAalllnH.

YyMeThb:

COCTABJIATH CTATUYCCKUE U JTUHAMHUYCCKUC
[pacYEeTHBIC MOJICITH TSI WHXKCHEPHOTO aHaIn3a
[PAlIMOHATBHOTO TTPOCKTUPOBAHUS KOHCTPYKITAMA
MAIIIH;

BJIaJeTh:

HaBBIKAMH MCIIONIB30BAHUSA M Pa3pabOTKU
COBPEMEHHOT0 IIPOTPAMMHOT0 00eCTIedeHu s
IMPOCKTUPOBAHNA U HHKCHCPHOI'O aHaJIn3a
KOHCTPYKIIUH MAIIIMH.

CamocTosi-
TembHas
pabota,
UIEKIIU Y,
MpaKTHJec-
KUE 3aHSTHUS,
mabopatopHbIe
PabOTHI

YO,

AU,
K

&

=45 3

ba3oBblii ypoBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IIeMEHMbl MAUUH (8
UACMHOCIU - PaM, Ky30808, Oemaiell
Osueamernetl) 6 gude paciemuvix mooenell
0J151 NPUKAAOHBIX NPOSPAMM MEMoOa
KOHEUHBIX JIeMEHMO8.

Bocrnpon3BOICTBO MONyYECHHBIX 3HAHUH B
X07I€ TEKYIIEero KOHTPOJIS.

IloBBIICHHBI YPOBEHB:

- CITOCOOEH camocmosamenbHo

npedcmasisims omoeibHbvle
KOHCMPYKMUGHbLE dNIeMeHMbl MAWUH (8
uacmHoCmu - pam, Ky30808, demaleil
Osucamerneti) 8 8uoe pacuemHvlx mooenell

0J151 NPUKAAOHBIX NPOSPAMM Memood
KOHEeUHbIX I1eMEHMO8;

- CIIOCOOEH CamMOCmMOAMeNbHO UCHONIb3I0BAND
copemenHoe npocpammHoe obecneuenue 0iis
AHANU3A  HANPANCEHHO 0edOopMUPOBAHHO20
COCMOAIHUAL U NpOYHOCMU Oemanei U Y3108
MawiuH.

MPAKTHYECKOE TPUMEHEHHE MOIyYeHHBIX
BHAHWIA B  TpOIEcCe  TMOATOTOBKH K
CeMHHapaM, K BBICTYIUIEHHUIO C JIOKJIaJIOM
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Hepeltenb OUECHOUYHbIX cpedcme no ()ucuunﬂune

Ipunoosicenue 3

K pabouetl npocpamme

«IIpozpammuposanuen
HaumenoBanue [IpencraBnenue
Ne OIIEHOUHOTO Kparkas xapakreprucTruka OLleHOYHOTO OLICHOUYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC
CoBMecTHas JCeSITEIIbHOCTh TPYIIITBI
oOyuaromxcs U Ne1arOTUYECKOT0
[paboTHUKA noj yIpaBJIECHUEM
Tlenosas i/ MeJarornyeckoro  pabOTHHUKA C  IIJIBbIO Tema (poGiiema),
1 poieBas Hrpa pelieHns y4eOHbIX U TpO(EeCCHOHAIBHO - KOHLETILIS, POIH H
(1) OPUEHTHPOBAHHBIX 32714t MyTeM WIPOBOTO | OXKMIACMbIH PE3YILTAT MO
MOJICTTMPOBAHUSI ~ PEATBHOW  MPOOIEeMHOM KaXJI0# urpe
cutyauuu. [lo3Boisier OIEHWBATH yYMEHHE
QHAIM3WPOBATE W peliaTh  THIIUMYHBIC
npodeccnoHaIbHBIC 3a/1a4H.
[IpobmemHoe  3amaHuMe, B  KOTOPOM
oOyuaroniemMycss TMpeayiaraloT  OCMBICIUTD
2 Keiic-3agaua [pEeATbHYIO npodeccuoHaabHO- ([3a7aHus Il pelIeHus Keic-
(K-3) OPUEHTHPOBAHHYIO CUTYAILIHIO, 3a1a4u
HEOOXOMMYIO Ui peuleHus  JaHHOU
MPOOIEMBI.
CpencTBO KOHTPOJI yCBOEHHUS Yy4eOHOTO
MaTepuaga TEMBbl, pasjlieNa WIH pa3esioB Bompoch! 1o
KonnoxBuym UCLUIUIMHBI, OpraHN30BaHHOE KaK yuyeOHoe
3 TeMam/paszenam
(X) 3aHATHE B BUJIC cobeceioBaHUs [
Me1arornyeckoro paboTHHKa c
00YyJarOITUMHUCS.
KouTtponsHas paborta CPEICTBO  NIPOBEKH - yMEHMIl NPUMEHATH KoMITIeKT KOHTPOJIBHBIX
4 MOJIyYeHHbIE 3HAHMS JUIsl pElIeHHs 3a7ay .
(K/P) 3aJIaHUM 110 BapuaHTaM
OTIPEICIEHHOTO TUIIA TI0 TEME WM pa3lieny
Kpyrbiii cro, OneHouHble  CpelacTBa,  mo3Bosistromue | [lepedeHb QUCKYCCHOHHBIX
BKJIIOYUTh  oOydarolmuxcs B IpoLecc TeM IS IPOBEICHUS
5 Hoﬂilﬁ;lgc‘;l/lﬂc,nw 00CYXXJIEHHSI CIIOPHOTO BOIPOCa, MPoOIeMbl [KPYIJOro CTOJa, AUCKYCCHH,
zLe6a,TLI > U OLIGHUTh HMX YMEHHE apryMEHTUPOBATH MOJIEMUKHU, AUCIIYTA,

COOCTBEHHYIO TOUKY 3pEHHUS.

nebaroB
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[Ipoexr

(1)

KoHeuHbII  IPOLYKT, IIOJNy4aeMbId B
[pe3yibTaTe IUIAHUPOBAHUS W BBIINOJHEHUS

KOMILJIEKCa y4eOHBIX u
HcciaenoBaTelbckux 3agaHuii. Ilo3Boirster
OLICHUTH YMGHI/ISI (0] 6yanOH_II/IXCSI

CaMOCTOSITEJIbHO ~ KOHCTPYMpPOBaTb  CBOU
3BHAHMSI B IIPOLIECCE PELIECHUS MPAKTUYECKUX

3ajgad U MpoOieM, OpPUEHTUPOBATHCS B
MH(POPMALMOHHOM

POCTPAHCTBE u YPOBEHB
c(opMHUPOBAHHOCTH AHAJTMTHYECKHX,
MCCIIEIOBATEIbCKUX ~ HABBIKOB,  HABBIKOB
MPAKTUYECKOTO U TBOPYECKOTO

IMBIIITJICHUA. Moxet BBITIOJITHATBHCSA B
MHAWUBUAYAJIbHOM TOPAAKE WIIHU prrIHOI\/'I
00yJaronuxcs.

Tembl rpyNImoBBIX W/WITH
WHJVBHIyaJIbHBIX
IIPOEKTOB

PaGouas TeTpaap
(PT)

JnmakTnyeckuit KOMILIEKC,
MpeHa3HAYEHHbIA 11 CaMOCTOATENIbHOMN
paboThl O0yYaromerocss W TO3BOJISIONTUN
OIIEHUBATh YPOBEHb YCBOCHUS MM Y4€OHOTO
MaTepuania.

OG6paser paboueit TeTpaau

Pa3HoypoBHeBbIe

3a4a4U U 3aJaHUA
(P33)

PasmuyaroT 3agaun 1 3aJaHUS:
Q) PEMPOyKTUBHOTO YPOBHSI, TIO3BOJISIONIIE
OIICHUBATh "
NMMAarHOCTUPOBATh 3HaHWE (HAKTHUECKOTO
Marepuasa (6azoBbIC MTOHSATHA,
QITOPUTMBI, (DaKThl) U YMEHHE MPaBUIBHO
MCIIONb30BaTh CIEIHAIbHBIE TEPMHUHBI U
MOHSATHUS, Y3HaBaHUE OOBEKTOB W3yUCHHS B
[pamMKax OTIPENICIIEHHOTO paszzaena
TIMCIUTUTAHBL,
0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIONINE OIICHUBATh u
NMMAarHOCTUPOBATh YMEHHS CHHTE3MPOBATH,
QHATM3UPOBATh, 00001IaTh (AKTHUUYESCKHH U
TEOPETHUCCKHIA MaTepual c
(bopmynupoBaHUEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBJICHHEM  IPHYUHHO-
CJICZICTBEHHBIX CBSI3CH;
B) TBOPYECKOTO YPOBHH,
MO3BOJISIOIINAE OILICHUBATD u
TMarHOCTUPOBATh yMEHUS, WHTETPHUPOBATH
BHAHUS pa3IMYHbIX obnacreit,
ApPryMEHTHUPOBAaTh  COOCTBEHHYIO  TOYKY
BpeHUsl.

KoMruiekT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui

PacuerHo-
rpaguyeckas paborta
(PTP)

CpencTBo NPOBEPKM YMEHUH INPUMEHSATH
[10JIy4YCHHBIE 3HAHHUA 1o 3apaHee
OTPEJCIIEHHON METOJIMKE M PpEeLIeHUsS
3ajad MM 33aJaHUd [0 MOIYNI0 WIH
IMCLIMIIMHE B LIEJIOM.

KomrnekT 3aganuii 1uis
BBITIOJTHEHHS pacYeTHO-
rpaduueckoit paboThl
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10

Pedepar
(P)

[Tpoaykr CaMOCTOSITEIIbHOM paboThI
CTYIECHTA, MPEACTaBJIAIOIINI cOO0M KpaTKoe
M3JIOKCHHUC B IIMCHbMCHHOM BUJIC
IOJIYyYEHHBIX PE3YIbTaTOB TEOPETUIECKOIO
aHaJIM3a OIpeAeIeHHOW HayyHOU (ydeOHo-
MCCIIeIOBATENIbCKOM)  TEMbI, TA€ aBTOP
[PAacCKpbhIBae€T CYTh HCCIEIyeMO MpoOIeMBbl,
MPUBOJUT PA3JIMYHBIC TOUKH 3PCHUSA, a4 TAKIKC
cOOCTBEHHEBIE B3IJIs1AbI HA HEC.

Temsl pedepaToB

11

Hoxnan,
CcOo00IIIEHNE

(1C)

[TpomykT CaMOCTOSTENBHON paboTsl
CTYJICHTA, MPEACTABIISIONUN cobou
myOoIIMIHOE BBICTYIUICHUE o
MPEICTaBICHUIO TOJYYCHHBIX pe3YIbTaTOB
[pelIeHus OTpeeIeHHON yueOHo-
MPAaKTUYECKOH, Yy4eOHO-UCCIIeN0BATEIBCKON
VI HAYYHOU TEMBI

Tembl moKNamIOB,
COOOIIEeHUH

12

VYeTHbI onpoc
cobecemoBanue,
(YO)

CpencTtBo KOHTpOJIS, OpraHU30BaHHOE Kak
crelnuanbHas ~ Oecela  MEAarorHyecKoro
paboTHMKAa C OOydJalwmuMcs Ha TEMBI,
CBSI3AHHBIE C HW3Yy4aeMOW JUCHMIUIMHON, H
[pacCYMTaHHOE Ha BBIACHEHHE 00beMa 3HAHUHN
00yJaroLIerocs Mo ONpe/eIeHHOMY pas3zeny,
Teme, mpoosieMe U T.11.

Bonpocsl no
TeMam/paszenam
IACIATUINHEL

13

TBopueckoe 3ananue
(T3)

YacTH4HO periJaMeHTUPOBAaHHOE —3a/IaHue,
MMEIOIIee  HECTaHIApTHOE  pEIICHHE U
MO3BOJISIONIECE JUArHOCTUPOBATh  YMEHUS,
WHTETPUPOBATH 3HaHUS Pa3ITUIHBIX
oOnacrei, apryMeHTHPOBaTh COOCTBEHHYIO
TOYKY 3peHUs. MOXXET BBINIOIHATECS B
WHIMBUIYAIHOM TOPSIKE WM TPYIIOH
00yJaronuxcs.

TeMbl TpyNITOBBIX W/WITH
WHIUBHTyJTbHBIX
TBOPUYECKUX 3aJIaHHI

14

Tect

(T)

Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHHM,
MO3BOJISIOIIIAS aBTOMATU3HUPOBATH
MpOLEAYpPY H3MEpEHUsi YpOBHS 3HAHUM H
lyMEeHHI 00yUaronerocs.

doH TeCTOBBIX 3aJaHU

15

Tpenaxep
(Tp)

TexHUYeCKoe CpeJICTBO, KOTOPOE MOXKET
OBITH HCIIOJIb30BaHO JUISt KOHTPOJIS
PHOOPETECHHBIX CTY/ICHTOM
Npo(ECCUOHATILHBIX HABBIKOB M YMEHHUU 10
VIIPABJICHUIO KOHKPETHBIM MaTepUAIbHBIM
0OBEKTOM.

KoMiuiekt 3amanuii is
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBo, MO3BOJISIONIEE OLEHUTh YMEHHE
00yJaroierocs MUCbMEHHO U3Jarath CyTh
MOCTAaBIICHHON TMPOOJIEMbI, CaMOCTOSTEIHHO
MPOBOJWUTh  aHAU3 dOTOW  MpOOJIEMBI  C
MCTIOJIb30BaHUEM KOHIICNIIUN u
QHATTUTUYECKOTO UHCTpYMEHTapUs
COOTBETCTBYIOIIEH  JHUCIMIUIMHBI,  JIENaTh
BBIBOJIbI, 00O0OIIAIOIINE aBTOPCKYIO TIO3UIIUIO

[0 TIOCTaBJICHHOU MpobieMe.

Tematnka ncce
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