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1 eaun u 3aga4u AUCHUILINHDBI

1.1 Ileapb AMCHUININHBI

Henbto u3ydeHuss aucuMiuiuHbl «Pa3paboTka HMHXKEHEPHOro MPOTrPaMMHOIO
obecrieueHus» SBISCTCS:

— (popMupoBaHME 3HAHMI O TUIIOBBIX 3aJlayaX, CTPYKTYpE, aIrOpUTMaX, METOAX
pa3paboTKu WHXEHEPHBIX  INPOTrPaMMHBIX  KOMILJIEKCOB,; 00 O0BEKTHO-
OPUEHTUPOBAHHBIX f3bIKAX MPOrPAMMUPOBAHUS; O COBPEMEHHBIX Cpeaax pa3pabdoTKu
IporpaMM; O METOAAaX pealu3alud BBICOKONPOU3BOAUTENbHBIX BBIUMCICHUN H
BU3YaJbHBIX  CpPEJCTBAX MPOTPAaMMHUPOBAHUS  MPUWIOKEHUH ¢  TpadUyeCKUM
uHTepdeiicoMm; o crnocobax co3/aHus MPUKIATHOTO MPOrPaMMHOr0 OOecrieYeHMsl JUIs
MH)XEHEPHOT'O aHaju3a JHWHAMHUKH, YCTOWYMBOCTH, TEIJIOBOIO U  HANpPSKEHHO-
1e(OpMUPOBAHHOTO COCTOSIHUM KOHCTPYKLMIA MAaIlIMH, UX JIeTajeil U y3J0B,;

- IOATOTOBKA CTYAEHTOB K JIEATEILHOCTH B COOTBETCTBUH C KBAIM(PUKALUOHHOM
XapakTepucTukor OakamaBpa mo HampariaeHuto 15.03.03 IlpuknagHas MmexaHUKa,
npoduie: «[Iporpammubie U HU(PPOBBIE TEXHOJIOTUHN B TMHAMUKE U TPOYHOCTH».

1.2 3agaun qUCHUILIAHBI

3ajmavamMyu  AUCHUIUIMHBL  «Pa3paboTka  MHXKEHEPHOrO0  MPOTrPaMMHOTO
oOecreyeHus» SIBISIIOTCSA

- O3HAKOMJIGHHE  CTYJIEHTOB C  BO3MOXKHOCTSIMH,  CHHTaKCHUYECKHUMHU
KOHCTPYKIMSIMHU, CTPYKTypaMU JaHHBIX, HaOOpamMH METOJOB M OMOJIHOTEKaMHU
npoueayp OOBEKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOrPaMMHPOBAHUSA TPH pa3pabOTKe
NPUKJIAIHBIX [POTPaMM HCCIEIOBAHUS JUHAMUKM U TPOYHOCTH Y3JIOB M arperatroB
MalluH,

- 3HAKOMCTBO CTY/JCHTOB C OJHOW M3 COBPEMEHHBIX Cpea pa3paboTku
BBIUHCTUTENBHBIX POTPAMM,;

— u3ydeHue S()QPEKTHUBHBIX BHU3YaJIbHBIX METOJOB Pa3paOOTKU NPHIOKESHUH H
peanu3anuu  BBICOKONPOM3BOAUTENBHBIX YHUCIEHHBIX aJITOPUTMOB JUIsI  aHaIu3a
JUHAMUKH U IPOYHOCTH KOHCTPYKIIMI MAaIlIWH;

- (hopMHUpOBaHUE y CTYJACHTOB HAaBBIKOB Pa3pabOTKH KOMIIOHEHTOB MHKEHEPHBIX
MPOrPAaMMHBIX KOMIUIEKCOB IS MOJCIUPOBAHUS KOHCTPYKIIMM MAaIllWH, aHaIu3a
JTUHAMUKH, YCTOWYUBOCTH, TETIOBOTO M HAIMPSIKEHHO-IE(POPMUPOBAHHOTO COCTOSTHUN
UX JIeTAJEH U y3JIOB.

2 MecTO TMCUMILIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHBIX POrpamMm

Hucrmmuimaa  «Pa3paboTka WH)XEHEPHOTO  MPOTPAMMHOTO  OOCCTICUCHHSI»
OTHOCHUTCSI K BapUAaTUBHOM YacTu Onoka | aucuuruimH (Moayneit) mpodeccuoHaabHOTO
IIUKJIa OCHOBHBIX oOpa3oBaTenbHbIX mporpamm (OOII) mo HampaBiICHHUIO MOATOTOBKH
15.03.03 Ilpuxnannas mexanuka, npoduib: «lIporpaMMubie U UGPOBBIE TEXHOIOTHUN
B TUHAMUKE U MPOYHOCTH».

[IpeamecTByomUMEU KypcaMu, Ha KOTOPBIX Oazupyercsa auciurinia «PazpadoTka
WHXKEHEPHOT'O MPOTPAMMHOI0 00ECIIEUEHUSI» SIBISIOTCS
- OCHOBBI ITPOrPaMMUPOBAHUS;



- A3BIKM TPOrpaMMHMPOBaHUA JJIsi OO€CNeyYeHUs: MPOrpaMMHBIX KOMILJIEKCOB
JUHAMUKH U IPOYHOCTH;

- MaremaTuka (nuHeWHas anreOpa u  AuddepeHIMaILHOE  HCYHUCICHUE,
MaTeMaTUYeCKU aHallu3, YpaBHEHHUs] MaTeMaTU4ecKol (u3uku, nud@epeHnnanbHblie
YpPaBHECHHUS U KOMIUICKCHBIN aHAIH3);

- CONPOTUBIICHUSI MaTEPUAJIOB;

- TEOPETUYECKAS] MEXaHUKA.

3 Kommnerenuuu oOydarwuerocsi, ¢opmupyembie B pe3yibTaTe OCBOEHHUSA
AUCUMILTHHBI

B pesynbraTte OCBOCHHWS JHMCIUILUIMHBI CTYACHT JOJDKCH 00Ja/laTh CICIYIOIIUMU
npodeccruonaibabiMu Komnetennusamu (IMIK-4, TIK-6, TTK-11):

[1K-4 T'OTOBHOCTH BBIMOJHATH HAYYHO-HCCIIEIOBATENIHCKAE PAOOTHI B OOJACTH MPHUKIATHOMN
MEXaHUKH C MCIIOJIb30BAHUEM COBPEMEHHBIX BBIUMCIUTENbHBIX METO/I0B, BHICOKOIIPOU3BOIUTENbHBIX
BBIYHMCIIUTENBHBIX CUCTEM U HAyKOEMKUX KOMIBIOTEPHBIX TEXHOJOTHUH, IUPOKO paCIpPOCTPaHEHHBIX B
MPOMBIIIJIEHHOCTH CHUCTEM MHPOBOTO YPOBHS, M OKCIEPUMEHTAIbHOrO 00OpyAOBaHUA JUIs
MIPOBEJICHUS] MEXaHUYECKUX UCTIBITAHUH.

[IK-6 CrocoOGHOCTh TpPHUMEHSATh MPOTPAMMHBIE CpPEICTBa KOMIBIOTEPHOW rpadukn U
BU3yalIM3allMl pPe3ylbTaTOB HAYYHO-UCCIIEIOBATEIbCKON AEATEIbHOCTH, OQOPMIIATH OTYETHI H
Mpe3eHTalli, TOTOBUTh pedeparbl, IOKIaAbl W CTaTbd C IOMOIIBIO COBPEMEHHBIX OQHCHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH, TEKCTOBBIX U rpapueCcKUX PeIaKTOPOB, CPEJACTB MeUaTH.

ITK-11 CrtocoOGHOCTh MPOEKTUPOBATH ACTAIN U y3JIbI C UCIIOJIB30BAHUEM ITPOTPAMMHBIX CUCTEM
KOMITBIOTEPHOTO MPOEKTHUPOBAHUS Ha OCHOBE A(PPEKTUBHOTO COUETAHUS MEPEOBBIX TEXHOJIOTHH U
BBITIOJTHEHUS] MHOTOBAPUAHTHBIX PAaCUETOB.

B pe3yabTaTe ocBOCHUs

oOpa3oBaTe/IbHOM
Kon DOIDAMMEL Ilepedyenb MIaHNpPyeMbIX pe3yJibTATOB
KOMIIETeHINH p pu 00yuYeHHUs M0 JTUCUHUTLINHE
00y4aroIIUIiCS 10JI7KEH
00J121aTH
OIlK-11 CriocoOeH BBISIBIATH 3HATD:

€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPOOIIEeM,
BO3HUKAIOIIHUX B XOJ€
npodeccuoHanbHOM

® CHHTaKCUYECKHUE KOHCTPYKIIUH,
CTPYKTYPHI IJaHHBIX, HAOOPBI METOJIOB
U cOCTaB OMOIMOTEK MPOLIETYp
00BEKTHO-OPHUEHTHPOBAHHOTO SI3bIKA

NeSITeNIbHOCTH, TIPUBJICKATh
JUIA UX pelIeHus PU3uKo-
MaTeMaTHYeCKUi anmapar
Y COBPEMEHHbBIE
KOMIIbIOTEPHBIE
TEXHOJIOTHH;

IpOrpaMMUPOBAHUS.
yMeThb:

e pa3pabaTbIBaTh KOMIOHEHTHI
MH)KEHEPHBIX MPOrPaMMHBIX
KOMIIJIEKCOB JUIsl HCCIIEA0BAHUS
JTMHAMUKHU U TIPOYHOCTH
KOHCTPYKLUH MaIluH ¢
HCII0JIb30BAHUEM COBPEMEHHBIX
BBIUUCIIUTENIbHBIX METO/IOB,
BBICOKOIIPOU3BOIUTEIBHBIX
BBIUMCIIUTENIBHBIX CUCTEM U
HayKOEMKHX KOMIIBIOTEPHBIX




TEXHOJIOTHH,
BJIA/IETh:
® UHCTPYMEHTAMHU Pa3pabOTKH
WH)KEHEPHBIX MPOTPaMM OJHOW U3
COBPEMEHHBIX BBIYUCIUTEIBHBIX CPE/l

IIPOTrpaMMHUPOBAHUS.
OIlK-14 Crioco0eH pa3pabaTeiBaTh | 3HATH:
AJITOPUTMBI U ® OCHOBHBIC IPUHIUIIBI
KOMIIBIOTEPHBIE ITOPUTMU3ALUU IPU pa3paboTKe U
IporpaMmsl, IIPUIOJHBIC HCII0JIb30BAaHUU MHKCHECPHBIX
JUTSL IPAKTUYECKOTO IIpOrpaMM pacuera, HalpsHKEHHO
MIPUMEHEHHUS J1e(pOPMUPOBAHHOTO U TEIJIOBOTO
COCTOSIHUM KOHCTPYKLIMM MaIlIMH.
yMeTh:

®  JCIOJIb30BaTh COBPEMEHHOE
nporpaMmMHoe o0OecrieueHue JJis
pa3paboTKu MPOTrpaMM UHKEHEPHOTO
aHajn3a, HaMPsKEHHO
ne(hOpPMUPOBAHHOTO M TETIOBOTO
COCTOSIHWI JeTaJieil U y3JI0B MAIlliH.

BJIAJIETh:

L] HaBbIKAMHAU HpI/IMeHeHI/ISI CUCTCMBI
MIpOrpaMMHUPOBAHUS TSI pa3pabOTKH
MPUKJIAIHBIX TTPOTPaMM JJIs pacyeTa,
HaIpsKEHHO 1e()OPMUPOBAHHOTO U
TEIJIOBOT'O COCTOSIHUM NeTajied 1
y3JI0B MaIIuH.

4 CTpyKTYypa H coepKaHue TUCUUILTHHBI
OO6miass TpyT0EMKOCTh JUCIUIUTMHBI COCTABISAET 6 3a4eTHBIX eAWHHI], T.e. 216
akagemudecknx 4acoB (u3 Hux 110 yacoB — camocTosTeNnbHAsS paboTa CTYJACHTOB).
JlucuuriiHa 4YWTaeTCs Ha BTOPOM, TpeThbeM Kypcax B 4, 5, 6 cemecrpax.
[IpoBoasiTcss mabopaTopHble paboThl — 53 "aca, npakTuyeckue 3ansatus 53 gaca. opma
KOHTpOJIS —3a4eThl (4, 5 cemecTp), ak3ameH (6 cemectp).

Bup yuyeOHnoii paborsl | Bceero yacos CemecTtp
4 5 6
OO6111ast Tpy10€MKOCTD 216 (6 3.¢.) 72 (23.¢e.) 72 (23.e) | 712(23.e.)
AyAUTOpHBIE 3aHATHUS 106 36 34 36
(Bcero)
B Tom uncne
JICKITUH - - - -
[TpakTnueckue 3aHATHS 53 - 17 36
JlaboparopHbie 3aHITHS 53 36 17 -
CamocTosiTebHas 110 36 38 36




paboTa CTyJleHTa
Kypcosast pabora HET HET HET HET
KypcoBo# mpoekr HET HET HET HET
Bun npomexxyTodHon 3auer 3auer DK3aMeH
aTTecTalluu

CtpykTypa U©  coaepkaHue JucUUIUIMHBL — «Pa3paboTka  MH)KEHEPHOTO

MPOrpaMMHOr0 O0EeCreyeHus» MO CpoKaM U BUAaM paboThl oTpakeHbl B [IpuiioxeHnn
1.

Conep:xanue pa3aesoB JTUCUUIINHBI.

Tema 1. Begenue.

0O030p akTyaJIbHBIX TMPHUKIQAHBIX 33J1a4 JUHAMUKH W MPOYHOCTH, TIPH PEIICHUN
KOTOPBIX HCIIONB3YIOT WHKEHEPHBIC MPOTPAMMHBIE KOMIUICKCHI. O030p CTPYKTYpHI U
(GYHKIIMOHAJIA WHXEHEPHBIX TMPOTPAMMHBIX KOMIUIEKCOB JIWHAMHUKH M TPOYHOCTH,
CBS3aHHOTO C OCYIISCTBJICHUEM T€OMETPUUYCCKOTO MOJICTUPOBAHHMS, BBITOJIHCHHEM
JTUCKPETU3AINNA TEOMETPHUYCCKUX OOBEKTOB, CO3JaHUEM KAYCCTBCHHBIX IpaUUeCKHUX
M300paKEHUN, TPOBEJICHUEM CIIOXKHBIX BBICOKOIPOM3BOIUTEIBHBIX TapaJlICIIBHBIX
BBIUMCICHUN C OOJBIIMMHU OOBEMaMH JIAHHBIX JUIS aHaju3a HalpsHKCHHO-
ne(OPMHPOBAHHOTO COCTOSHHUS, KOJCOaHUH, YCTOMUMBOCTH, TEPMHUUECKOTO COCTOSTHUH
JeTanei u y3710B MalluH.

O030p BO3MOXHOCTEH COBPEMEHHBIX HMHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKU
(cpen pa3paboOTKH, KOMIHJISITOPOB, OTJIATYMKOB, OHOIMOTEK TMpoueayp U Jp.)
WH)KCHEPHBIX  KOMIUIEKCOB JIWHAMUKA H TPOYHOCTA. TEHACHIMH Pa3BUTHSA
MHCTPYMEHTOB DPa3pabOTKU HHXKEHEPHBIX MPOTPAMMHBIX KOMITJICKCOB JUISI PEIICHHS
3a7a4 THHAMUKHU U IIPOYHOCTH.

OO030p ammapaTHOM 4YacTH BBIYUCIUTENBHBIX CPEICTB, WX aPXUTEKTYPHI,
KOMIIOHEHTOB, TIEpU(EPUITHOTO 000PYAOBaHUS, KOTOPOE 3aIEHCTBYETCS HHKCHEPHBIMH
porpaMMaMHU JIJIsl PeIIeHUS 3a1a9 JUHAMHUKH U TTPOYHOCTH.

O630p »h(PEeKTUBHBIX H  MPOU3BOAUTEIBHBIX  YHUCJICHHBIX  QJITOPUTMOB,
peann3yeMblX B HWH)XCHEPHBIX NPOTPAaMMHBIX KOMIUIEKCaX [JIsi pEeHIeHUs 3aaad
JTUHAMUKH U IPOYHOCTH.

JlemoHCTpalsi  pe3yJbTaTOB TMPUMEHEHHS pa3pabOTaHHBIX  HH)KCHEPHBIX
MPOTrPAaMMHBIX KOMIUIEKCOB B HCCIICIOBAHUSAX pEATbHBIX KOHCTPYKIIMH MAIIIHH.
DneMEeHThl MATPUIHON anTreOphl U TEOMETPUUECKOTO MOJIEITUPOBAHUS.

Tema 2. Kparkmii 0030p npeamecTBYIIUX MATEepPHAIOB, HA KOTOPbIX
OCHOBAH JIaHHBIN KYpC.

ba3oBbie TOHSATHS, TEPMHHBI ¥ ONPEJCICHUS, OCHOBHBIC CHHTAKCUYECKHE
KOHCTPYKITUH, CTPYKTYPBI JaHHBIX S3bIKa MporpaMMupoBanust C++.

AndaButHO-TIMGPOBBIE CHMBOJIBI, KIIOUYEBBIE CIIOBA, WACHTH(PUKATOPHI, 3HAKU
omepanuii s3p1ka mporpammupoBanusi C++. KoMMeHTapuu B TEKCTE TPOTPAMMBI.

[IpocThie THMBI JaHHBIX, YKa3aTEIH, MACCHBBI, CTPYKTYphl. ONUCcaHue JaHHBIX B
porpaMme.



Jlornueckue BoipaxeHus. Jloruueckue onepanuu. ApudMeTHIECKUE BHIPAKEHUSI.
Apudmetndeckue omnepanuu. [IpUuopuTeT BBIMOJHEHUS OMNEpalyid MPU BBHIYUCICHUU
3HaueHUs BhIpaxkeHus. [I[peoOpazoBaHue TUIIOB JAHHBIX.

bazoBpie  omepatopsl  s3blka  mporpammupoBanus  C++. Omepartopsl
MIPUCBAaWBaHUs, [IUKJIA, YCIOBHbBIC, IEPEX0/1a, COCTABHBIC.

[leperpy3ka onepatopos.

Ucnonw3oBanue ¢ynkuuii. DopmanbHbie MapameTpbl. OOMEH JaHHBIMU TIO
3HAYCHUIO U M0 CChUIKE. Bo3BpalaemMblid mapamerp.

Cnoxnbie Tumnbl naHHbiX. Knacesl. CTpykTypa kiacca. [loHsTHs 00beKTa Kiacca.
[IyOGnuuHble W 3alUIIeHHBIE SJEMEHTHI Kiacca. ba3oBble U MPOU3BOJHBIC KIIACCHI.
Hacnenosaunue. Ileperpyxxaembie ¢yHKIIMH.

NucTpymMeHTallbHBIE  CpeACTBAa  mporpammupoBaHus. Hutepdeiic  cpens
nporpammupoBanust MS  Visual Studio. TIlanmenn «OO6o3peBaTesb peHICHUN,
«IIpencraBienue kinaccoB», «Pecypco». CrnocoObl co3aHus U HACTPOUKK MpPOEKTa.
Co3nanue pecypcoB (IUaJOTOBBIX IMIaHENCH, TMaHeNel WHCTPYMEHTOB, MEHIO,
aKcenepaTopoB H Jp.) Ha ocHOBe 11a0aoHOB. VMcnons3oBanue «MacTepa KiaaccoBy s
CO3/IaHUsI TIEPEMEHHBIX, (PYHKIMNA, KiaccoB. B03MOXHOCTH BBITIOJIHEHUS OTJIAJKU
IIPOCKTA.

Co3nanue KOHCOJIBHBIX MNpuiiokeHUd. CTpyKTypa KOHCOJIBHOM MPOTPaMMBL.
JlupekTuBsl mpernporieccopa. [mobanbHOE W JIOKaJbHOE TPEACTABICHUE JaHHBIX.
O6nactu BUIUMOCTH TiepeMeHHbIX. (CrTaThyeckoe M JMHAMHYECKOE pa3MelieHue
nanHbeix. Onepanyu BBOJA/BBIBOJA HA KOHCOJb ynpaBieHwus, B daitn. Komnuismus u
OTJaJKa MIPOrPAMMBI.

Coznanue npuioXeHui Ha ocHoBe OJsioka auanora. O0G30p cpeacTB OMONIMOTEKH
MFC (MS VC++) ngns co3gaHus TPWIOKEHHH Ha OCHOBE OJIOKa JHaliora.
Hcnonb3oBanue WHTEP(HENUCHBIX DJIEMEHTOB YIPABJICHHS THUMA: KHOIMKA, OKHO
peIaKTHPOBaHUS, TEpEKIoUaTeb, CIUcku, O0eryHok u np. Cozmanue 00pabOTIMKOB
COOBITHH MPU PadOTE C JIIEMEHTAMHU YIIPABIICHHS.

Coznanue mpuioxeHui ¢ rpaduyeckum uHTEepdeiicom. CpeactBa OuOIMOTEKH
MFC (MS VC++) mns co3gaHus OpHIOXKCHHEA ¢ rpaduueckuM wuHTepdeiicom (B
apXUTEKType  «JIOKyMEHT-TIpeicTaBieHue»). Hacrtpolika Buma  rpadudeckoro
npuiokeHus. CTpyKTypa MPUIOKEHUN B apXUTEKTYpe «IOKYMEHT-TIPEJCTaBICHUE) C
OJTHUM JTOKyMEHTOM / MHOTUMH JJOKYMEHTaMH.

PaGota ¢ rpaduyeckuMu MHCTPYMEHTAMHU PHCOBAaHMS OKHA: OOBEKTHI KIIACCOB
KHUCTb, TI€PO, OUTOBBINA MAacCHUB, IPUQT, PETHOH.

Co3nanue »SJIEMEHTOB YIIPABICHHS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE MEHIO, TaHEeJIb WHCTPYMEHTOB. lCronbp3oBaHUE TOPSYUX KIIABHUII
(axceneparopoB) s ympasieHus mporpaMMoii. CriocoObl paboThI ¢ MBIIIBIO. 3aaHUE
nojickazok. PaboTta co cTaTyCHOM CTPOKOM.

Coznmanne qouepHUX OKOH M OJIOKOB auanora (MOJalbHBIN/HEMOIATbHBIN OJOKH
nyaora, 0J0K Juaiora co BKIagKaMu).

OO6uue 610Kku AManora: OTKPBITh (aiil JJisl YTeHHs], OTKPBITh (pailn njis 3anucu,
BBIOOD 1IBETA, BHIOOP MIpU(Ta TEKCTA, IeYaTh JOKYMEHTA U .

3anyCcK NpuIOKEeHUU u3 nporpaMmbl. Co31aHUE MOTOKOB.



Tema 3. Bo3mMoXHOCTH CO3JaHMSI peaJTHCTHYECKMX H300pakeHU B
HH/KeHEePHBbIX IPOrpaMMHBIX KOMILIEKCAX ¢ NoMoubio oudaunoreku OpenGL.

[IpeumymiectBa ucnonb3oBanus Oubmuoreku OpenGL s pazpaboTku
rpaduyeckoro naTepdeiica B MHKEHEPHBIX MPOTPAMMHBIX KOMIUIEKCaX MO CPaBHEHUIO
C UCHOJB30BaHUEM CTaHAapTHBIX rpaduyeckux ynkuuit (GDI) cucremsr Windows.
OcHOBHBIE TPHUHIMIBI BEKTOPHOM U pacTpoBoil rpaduku. HavanbHble cBeaeHHUS O
oubnuorexe OpenGL. Opranu3zanus 10CTyna U3 UHKEHEPHOU MPOrpamMMbl K (hyHKLIUAM
oubmmoreku. Tunbl nanusix B OpenGL.

CpenctBa Oubnuoreku OpenGL nns co3manust rpadUyecKux HHKEHEPHBIX
nporpaMm Ha s3eike MS C++. Cunrakcuueckue koHCTpykiuu komana OpenGL. O630p
KoMmaHj| 6ubnuotexku 0a3oBbiX pyHkimit OpenGL. OcHOBHBIE YTUINTHI B OUOIHOTEKE
yruaut OpenGL (GLU - Owubanoreka). DyHKIMK JTOMOJHUTCIBHON — OMOIHMOTEKH
OpenGL (AUX - oubnuoreka).

Tema 4. Pa3paGorka mnpocToii rpaduyeckoii MH:KEHEPHOIl MPOrpaMmabl,
peaausyionieii pynkuuu oudauorexku OpenGL. Ynpasienue nuBerom. BekTopHbie
NPUMUTHBBI.

Nunmmanuzanus okHa B OpenGL. 3anmanue 1nBera (oHa W TEKyIIEro IIBETa.
BekTopHbIE TPUMUTUBBI — BEPIIMHBI, OTPE3KU MPSIMBIX JIMHUH, MOCIEIOBATEIBHOCTH
OTPE3KOB MPSMBIX JTUHUH (TIONMINHUM), 3aMKHYTBIE TTOJIMIMHUH, TPEYTOJIBHUKH, BEEp
TPEYTOJIbHUKOB,  CBSI3aHHBIC  TPEYTOJbHUKH,  YETHIPEXYTOJbHUKH,  CBSI3aHHBIC
YeThIPEXYTOJIbHUKH, TIOJTUTOHBI (MHOTOYTOJIBHUKH). YTIPABJICHHE CTIKUBAHUEM JTMHUMI
IpU pa3BepTKEe BEKTOPHOTO MPUMHUTHBA B pacTp (yCTpaHEeHHs cTyneH4aTtoro s dexra).
CTOpOHBI TMOBEPXHOCTH MHOTOYTOJbHUKA. PeXUMBI O0TOOpa)keHus BEpIIMH, JUHUH,
oOnacteil. YnpapieHue yiaJeHueM HEBUUMBIX JTUHUH.

3D-06bexTel AUX-0UOIHOTEKH.

O0630p METOMOB yHalNeHUus HEBUAMMBIX JHHUN. AJTOPUTMBI BEKTOPHOTO
yIaJIcHHs] HEBUIUMBIX JTUHUN. PacTpoBoe ynaleHne HeBHAUMBIX TUHUN. TecT riryOuHbBI
C ucronb3oBanueM Z-o6ydepa.

Pa3paboTka uHXeHepHOW rpadUuecKor MporpaMMbl pacdyeTa Te€OMETPHUUECKUX
XapaKTepUCTUK TPOU3BOJIBHOTO TMPOQUs TMOMEPEYHOr0 CceueHus Oanku (pacyet
IUIOMAN, CTAaTHYECKHMX MOMEHTOB, TIOJIOKEHUS IIEHTpPa TSIKECTH, TJIABHBIX
LEHTPATbHBIX MOMEHTOB HHEPLIUH, OTIPEIeIICHHE OPUEHTAIINH TJIaBHBIX OCEH).

Tema 5. Co3znanme cpeacrBamu OpenGL  Cia0KHBIX TeoMeTpUYeCKHX
00bEeKTOB.

O0630p METOZI0B FEOMETPUUECKOTO MOJEIUPOBAHUSI IOBEPXHOCTEH.

Ucnonb3oBanue kpuBbiXx besbe, NURBS-kpuBsix. Co3ganue moBepxHOCTEH
besse, NURBS. Tpuanrymsius obnactu. Metoasr Tpuanryssiiuu B OpenGL.

Tema 6. Padora ¢ pacTpoBbiMu 00bekTaMu. @opMupoBanme, 0ydepusamnus,
BBIBOJI OMTOBBIX 00beKTOB cpeacTBamu OpenGL.

burtossie 06pa3bl. BeiBos OMTOBBIX 00BEKTOB. CTPYKTYypa rpaduyecKuX JTaHHBIX.
Ucnonp3oBanue Oydepa/dydepoB kaapa. Crpykrypa BMP-¢aitnos. BeiBom BMP-
daiinos cpeactsamu OpenGL.

Tema 7. IlpoeniupoBaHue NPOCTPAHCTBEHHBIX 00bEKTOB HA MJIOCKOCTh



[lonsaTus: cucrema KOOpAMHAT OOBEKTAa, CUCTEMA KOOPAMHAT HaOJOmaTens,
CHUCTEMa KOOpJMHAT OKHA MporpaMmbl, (pusnueckas cucremMa KOOpJUHAT (OTHOCUTCS K
MOHHUTOPY). AdduHHbIE mpeoOpa3oBaHHsl KOOPAMHAT (IIOBOPOT, NEPEMEILEHHUE,
orpaxenue). IlapamnenbHoe W nepcreKkTUBHOE mpoenupoBanue. Oprorpaduueckoe
npoerupoBaHue. AKCOHOMETPUUYECKOE IMpOCIUpoBaHuEe (M30METpHUs, JUMETPHS,
tpumetrpusi). CpenctBa OpenGL ayis  BbIMOAHEHUsS] omepanuii MPOEIUPOBAHUS.
[IpumeneHne TIIOCKOCTEM OTCEYEHUs. DBBINIOJHEHWE OTCEYEHUHM HWHCTPYMEHTOM
«HOXKHHUIIBIY.

PazpaboTka  wHXeHEpHOW  TpaduyecKoi  MPOrpaMMmbl,  OTOOpakaroIiei
TPEXMEPHBIA 00BEKT B TPOU3BOJILHOM MAacIITabe U pakypce ¢ YIPaBICHUEM MBIIIBIO.

Tema 8. Padora ¢ Tekctypamu B OpenGL

[lonsitue Tekctypsl. Buael Texctyp. Ilapamerpsr  Tekctyp. CrocoOsl
dbopmupoBanus TekcTyp. Hanecenune TekCTypbl Ha 00beKT. B3auMoielicTBue TeKCTyp ¢
[IBETOM OOBEKTA.

Pazpabotka uHXeHepHOU rpaduuecKoil MporpaMMbl ¢ MPUMEHEHUEM TEKCTYP
JUTsl OTOOpaXKEHUSI TPEXMEPHOTO O0BEKTA.

Tema 9. YnpaBJ/ieHue 1iBeTOBbIMU CBOlicTBAMHU 00beKkTa. OCBellleHHe CIEHbI
B OpenGL

VYrnpaBneHue OCBEHIEHHOCThI0. CBOMCTBa I1IB€Ta NPUMHUTUBOB, M3 KOTOPBIX
dbopmupyercst 00beKT, 0€3 BBIMOJHEHUS pacueTa ocBenieHHOCTH. OToOpaxeHue 1BeTa
NPUMHUTHBOB C Y4E€TOM OCBEIIEHHOCTH OOBEKTa. 3ajaHue JUisi TOBEPXHOCTH CBOMCTB
¢onoBoro,  nudPPy3MOHHOrO,  3EpPKATBHOTO W SMUCCHUOHHOTO  OTPa’KEHHS.
Hcnonb3oBaHue NOHIATHS «TyMaH» ISl co3faanus addexra rimyOuHsI.

Onucanue mapaMeTpoB  HCTOYHMKOB  CBeTa  (TMO3UIIMHM,  HAIpaBJICHHUS,
UHTEHCUBHOCTH, CTEIIEHU 3aTyXaHHs, YIJIbl KOHyCa U APYTUX MapaMeTPOB UCTOYHHKOB
¢donHoBOTO, MUY3HOTO, 3€PKATLHOTO CBETa). PEKMMBI CMEIIeHHS I[BETOB.

PazpaboTrka wHXXEHEpHOW TrpadUyecKor MPOTpaMMbl, HJUTFOCTPUPYIOIICH
BO3MOKHOCTU MIPUMEHEHHUS OCBEUICHHOCTU K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3naHue peaJuCTHYECKUX M300pakKeHMd B HHIKEHEPHBIX
NnporpaMmax ¢ KOMILIEKCHbIM MCII0JIb30BaHUeM Bo3Mo:kHOcTel OpenGL

I'paduueckre QyHKIIMM MPOTpaMMBI-TIPETIPOIECCOPA MPOTPAMMHON CHUCTEMBI
Merona koHeuHbIX dneMeHToB (MKD). Pa3paGoTka wumXkeHepHOU rpadudecKoi
MPOrpaMMBI-IIPOTOTHIIA  BU3yanu3zaTopa  Mojened MKD ¢ KOMIUIEKCHBIM
HWCIOJIb30BAHUEM  BO3MOXKHOCTEH OpenGL. OOecrieueHne  B3aUMOJEHCTBUS
pa3paboTaHHOH MPOTrpaMMBbl C YHUBEPCATHHBIMH MTPOTPAMMHBIME KOMITIIEKcamMu ANSYS,
LS-Dyna.

Tema 11. OcHOBBI OpPraHu3aNuM NAPALIETbHOT0 BHINIOJHEHUS AJITOPUTMOB

3amayn  MUHAMHKA ¥ TPOYHOCTH MAIIWH, TpPeOyIONue 3HAYUTEIBHBIX
BBIYUCIIUTENBHBIX 3aTpaT. AJFOPUTMBI B HWHXKEHEPHBIX MpOrpaMmax JIUHAMUKH M
MIPOYHOCTH, MPOU3BOJUTEIIBHOCTh KOTOPBIX MOKHO 3HAUUTENIBHO IMOBBICHUTH 3a CUET
pacrapa’suieIMBaHus MPOLIECCOB.

ApXUTEKTypa TNapaUIeIbHbIX BBIUUCIHUTENBbHBIX cucTeM. llapannensHbie
BBIYUCIIUTEIBHBIE CHUCTEMbl C OOmIeH MaMsaThl0. BBIYMCIUTENbHBIE CUCTEMBI C



pacnpeneNeHHON MaMsThio, KiacTepbl. PacnpeneneHHble CETEBbIE BBIUMCIUTEIbHbBIE
CUCTEMBI.

O0630p cpeacTB napalieaIbHOr0 TPOrpaMMHUPOBaHKS Ha OCHOBE TexHosoruit MPI
(c pacmpenenennoil mamsteio), OpenMP (c oOmielt nmamsaThio). TUMOBBIE CXEMBI U
MOJIeNn OpraHu3auuu napaieabHbIX BBIYHMCIICHUN B
MHOTOITPOLIECCOPHO/MHOTOTIOTOKOBOM CUCTEME.

[Ipumepsl  3pdektuBHOrO U HEIPPEKTUBHOTO  MPUMEHEHHS]  CPEJCTB
pacnapajuieIMBaHUsl B aJTOPUTMAx pPEIICHUS CHUCTEM JIMHEWHBIX alreOpanydyecKux
YPaBHEHUH BBICOKOT'O MOPSIKA.

Tema 12. Ucnoab3zoBanune OpenMP pis pacnapanjieiuBaHus aJrOpUTMOB B
HH/KeHEePHbIX MPOrpamMMax.

Pa3paboTka WHXKEHEPHBIX NPOrpaMM C TapajUIebHBIM  BBIIOJHEHUEM C
ucnosbs3oBanuem OpenMP. O630p aupekTus u pyukuuit OpenMP.,

Tema 13. Opranuzanus BbICOKONPOU3BOAMTEJbHBIX BBIYUCJIEHHN €
3a/1eliCTBOBAaHUEM PecypcOB BHAEOKAPT.

Hcnonb3oBanue BO3MOXKHOCTEH mnporpaMMmHo-anmnaparHod cucrembl CUDA
BBIMIOJTHCHHSI TIApAJICIBHBIX Omnepanui Ha Buueomnpoieccopax Nvidia. ApxuTekTypa
Buneokapt Nvidia. Atomapusie oneparunu B CUDA. Matpuunsie onepariu B CUDA.

Tema 14. Pa3paGorka MojayJieili MH:KEHEPHBIX NPOrpamMM, peaju3yHIuX
AJITOPUTMbI ABTOMATHYECKON reHepaluy CeTOK KOHEYHBIX 3JIeMEeHTOB.

O0630p METOJOB aBTOMATHYECKON TE€HEepallud CETOK KOHEUHBIX 3JIEMEHTOB Ha
IBYMEPHBIX U TpeXMepHbIX obnacTsax. [loHATHUS peryasipHOM u HEperyIsipHON
pa3OuBku. Buabsl perymspHbIX ceTOK. MeTonbl aBTOMaTHYECKOM TeHepaluu
HEPETYISPHBIX CETOK.

Tema 15. Pa3zpaGoTka moay/ieili WHKEHEPHBIX NMpoOrpamMm, (GpopMHUpYyIOIIUX
OCHOBHbIE MATPHMUbI Pa3jINYHbIX THIOB KOHEYHBIX JJEMEHTOB /JIf aHAJIM3a
AUHAMHUKH M MPOYHOCTH KOHCTPYKUMUI MalluH.

Peanu3anys OCHOBHBIX COOTHOIIEHHUM ISl CTEP’KHEBOTO KOHEYHOrO 3JIEMEHTA,
0aJIOYHOTO KOHEYHOTO D3JIEMEHT, TPEYrOJIbHOTO KOHEYHOT'O 3JIEMEHTa IJisi PEelICHUS
IJIOCKOM 3a/1auyu TEOPHUH YIIPYTOCTH.

Peanuzannss OCHOBHBIX COOTHOLIEHMH Il HM30MapaMETPUYECKUX KOHEUYHBIX
AJIEMEHTOB [UIsl PELIEHUs IJIOCKOM M TPEXMEPHOM 3aJady TEOpUU YNPYTOCTH.
UeThlpeXyroiabHblil OMJIMHENHBIN N30MapaMEeTPUYECKUN KOHEUYHBIN 3JIEMEHT IUIOCKOTO
HAIPS)KEHHOT'O COCTOSIHHUSL. OObemHBIN BOCBMUY3JIOBOI IECTUTPAHHBIN
M30I1apaMETPUYECKUIl  KOHEUYHBIM 3JEMEHT Ui MOJEIUPOBAHHUS  TPEXMEPHOTO
HaNPsKEHHO-Ae(pOPMUPOBAHHOTO COCTOSIHHUSL.

Koneunble siemeHTHl 17151 pacyera u3ruba miactuH. KomOuHMpoBaHHE C
AJIEMEHTAMM pPacyeTa IJIOCKOIO HAMPSKEHHOIO COCTOSIHUS JUIsl CO3JaHUsl 3JIEMEHTOB
000oukn 00mero moJjokeHus. KOHEYHBIE SJIE€MEHThI TOHKOW OCECHMMMETPUYHOU
000JI0UKH. YYeT rpaHUYHBIX YCIOBHI B 3a7a4ax MEXaHUKHU Ae(POPMUPYEMOTrO TBEPAOTO
TeJa.

Peanuzanys COOTHOLIEHMH KOHEUYHBIX 3JEMEHTOB Ui pElIeHHWs 3a7ad
TEIJIONPOBOJIHOCTH. YUET IPAHUYHBIX YCIOBHM B 33Jja4aX TEMJIOMPOBOIHOCTH.
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Tema 16. Pa3paGorka MoayJieli MHKEHEPHBIX NMPOrpamMM, peaju3yHIIHX
3p¢peKTHBHBbIE AJTOPUTMbI PpeElIeHUs] CHCTeM JIMHEeHHBIX aJredpamdeckKux
YPaBHEHM i BBICOKOI0 MOPSIAKA ¢ CAMMETPUYHBIMHU Pa3pe:KeHHbIMUA MATPULIAMU.

O030p NpsAMBIX AJTOPUTMOB PELIEHUS CHUCTEM JIMHEHHBIX alreOpanyecKux
YPAaBHEHH BBICOKOTO TOpPSAKa C CHUMMETPUYHBIMM PAa3PEKEHHBIMU MAaTpPULAMU.
Peanmsamus metoma LDLT gns  pemienws cucTeM JIMHEHHBIX —anreGpandecKHx
ypaBHeHuii. O6nacts npumenumoctd Metoga LDLT. O630p MTepalMOHHBIX METOJOB
pemenust cucteM MKD. Peanmuzanusi MeToga CONPSHKEHHBIX TPAAUEHTOB. Y CKOPEHUE
NPSIMBIX U UTEPALIMOHHBIX METOJIOB 32 CUET CIEUUATIbHBIX MPOLEAYP HyMEPALIMH Y3J10B
KOHEYHO-3JIEMEHTHBIX MOJIEJIEH.

Cxembl xpaHeHus paspexeHHbIX Martpull B MKD. 3anonneHue paspexeHHBIX
matpuli, MKD mnpu pemieHuud cucTeM YypaBHEHHM MNpsSMbIMA MeToAamMHu. MeTo/bl
SKOHOMHMM TMaMITH W TMOBbIIIEHUs ckopoctu pemenus MKD. O630p anroputMoB
BbIOOpa ONTUMAJIBLHOTO MOPSAIKA UCKIIIOUEHHS CTENEeHEeH CBOOObI MPU MCIOIb30BAHUU
IPSIMBIX METOJIOB.

Tema 17. Pa3zpaGorka MoayJieii MH:KEHEPHBIX NPOrpamMM, peaju3yHIuX
3(pPexTHBHBbIE AJTOPUTMBI PpelIeHUs] 32J1a4d Ha CcOOCTBeHHble 3HAYeHUs: (B
pacyerax COOCTBEHHBIX  KOJIe0aHMII  KOHCTPYKUHMi, pacyerax MnoTepH
YCTOMYMBOCTH)

O630p MeTOMI0B pelieHus: 0000IIeHHONW MPOoOIeMbl Ha COOCTBEHHBIC 3HAYCHUS
OOJBIION Pa3MEPHOCTH C pa3peKeHHBIMU CHMMETPUYHBIMU MaTpuiiamu. Peanuzarus
METOJIOB OOPATHBIX UTEpPAINid, UTepallUi MOAMPOCTPAHCTBA JIJIsl ONPEIeTEHUS YacTOT U
¢opM COOCTBEHHBIX KOJI€OAHMI KOHCTPYKIIMH, MOJEIUPYEMOW METOJOM KOHEYHBIX
aneMeHToB. Peanuzanusa anroputma JlaHmoma [jsi ompeneieHuss 4actor U (opm
COOCTBEHHBIX KOJIEOAHUN KOHCTPYKITUH.

Tema 18. Pa3padoTka Mojayjeii MH:KeHEPHBIX NPOrpaMMm, peaju3youux
AJITOPUTMbl  MHTETPUPOBAHMS 10 BpPeMEeHH YPAaBHEHMiH [IMHAMHMYECKOIro
PABHOBECHS KOHEYHO-3JIEMEHTHOI CHCTEMBbI.

O030p METOJIOB MHTETPUPOBAHUSA IO BPEMEHU YPABHEHHH JUHAMUYECKOTO
PaBHOBECHUSI KOHEUHO-AJIEMEHTHOM CUCTEeMbl. Peann3anus HESIBHBIX METOJIOB MPSMOTO
unTerpupoBanus Heromapka (Newmark) u Xoy6onra (Houbolt). Peanm3zanus siBHOTO
METOJa NPSIMOTO WHTErPUPOBAHUS — METOJA UEHTpalbHBIX pa3HocTel. CpaBHEHUE
METOJIOB IPSIMOTO HMHTETPUPOBAHMSI MO KPUTEPHUSAM CXOAUMOCTH, YCTOWYHMBOCTH,
BBIYUCIIUTEIBHBIX 3aTparT.

Peanuzanusa MHTErpUpOBaHHUS 1O BPEMEHHM JUHAMUYECKUX ypaBHEHUU
pPaBHOBECHS C HUCIIOJIb30BAaHUEM PA3JI0KEHUS 10 COOCTBEHHBIM (hopMam KoJieOaHU.

WNuTerpupoBaHue 1Mo BPEMEHU YpPaBHEHUS HECTALMOHAPHOW TEIJIONPOBOJAHOCTH.
SIBHas U HesIBHAs CXEMbI TPEYTOJIbHHUKA, cXemMa HHTerpupoBanus Kpanka-Hukomncona.

Tema 19. Kommiexkcnass Pa3paboTka HHKEHEPHOro NPOrpaMMHOIO
o0ecrieyeHusi, 00bCAUHAIIUX B cede pa3IHYHbIC 3TAallbl AHAJM3Aa IMHAMHUKH H

NMPOYHOCTH  KOHCTPYKIUI  MallMH -  CO3JaHHE PacyeTHbIX  MojeJiei,
BU3YAIM3ALMI0, BbINOJIHEHHE  pacyeToB, rpaduyeckoe  MNpeacTABIEHHE
pe3yJabTaToB.

Tema 20. MeTOIlLI OTJIAAKN HHAKCHECPHBIX INPOIrpaMMHBIX KOMILIICKCOB.
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Knaccudukanus  ommOOK  HMHXKEHEPHOTO  MPOTPAMMHOIO  00OecreyeHusl.
[laccuBHOE M aKTHMBHOE OOHapyKe€HHE OIIMOOK. MeTolbl NOoHMCKa W HCIpaBICHUS
omnbok. Mcnonp3oBaHME  HMHCTPYMEHTANBHBIX  cpeacTB  omnanku. Cpexacrsa
TpaccupoBKH. Mcnoap30BaHre HHPOPMALMOHHBIX CPEICTB OTIIAJIKH. AHAIIN3 1aMIIOB.

Tema 21. MeToabl TeCTHPOBAHMS HHXKEHEPHBIX POrPAMMHBIX KOMILJIEKCOB.

NHCTpyMEHTBl TEeCTHUpPOBaHUS MporpaMMHOro ooOecreueHus. TecTupoBaHue
Moxayneil. TectupoBanue  BHEIHUX  (QyHKOUH. KomIuiekcHOe  TecTUpOBaHUE
IIPOrpaMMHOr0 IpoAyKTa. Iloaroroska TecTos.

Tema 22. IloBbllleHHEe HAJEKHOCTH HHKEHEPHBIX IMPOrpaMMHBIX
KOMILIEKCOB.

[lonxonpl K  MPOEKTUPOBAHUIO MHXKEHEPHOI'O MPOrpaMMHOro oOecreueHus,
CHIOKAIOIINE BEPOSITHOCTh MOsBIeHUs omnOoK. Ctuib nporpammupoBanus. [lonstue o
CTPYKTYpPHOM IporpaMMupoBaHuu. Mcronp3oBaHue cTtaHAapToB. JlIOKyMEHTHPOBAHUE.
[loBbilIeHHE HAJAEKHOCTH HA HdTamax pa3pabOTKHM TEXHUYECKUX TpeOOBaHUM,
TEXHUYECKOTO 3aJaHusl, NPOEKTHUPOBAHUS, KOAUPOBAHUSA, OTIAIAKH, TECTUPOBAHUS,
COTPOBOXK/ICHUS MHKEHEPHOTO MPOTPAaMMHOI0 00ECIICUEHHUS.

5. O6pa3oBaTe/ibHbIE TEXHOJOTHH

Metoauka  mpenojaBaHus —— JOUCHUIUIMHBI  «Pa3paboTka  WMHIXKEHEPHOTO
IpPOrpaMMHOI0 OOECHEUYEHUsI» M peanu3anusi KOMIETEHTHOCTHOTO TMOJX0/Ja B
U3JI0’)KEHUU U BOCTIPUSATUM MaTepHalia IpelycCMaTpUBAEeT KCIOJIb30BAHUE CIIETYIONIUX
aKTUBHBIX ()OPM TPOBENICHUS TPYNIOBBIX, HHIUBUIYAIbHbBIX, AYAUTOPHBIX 3aHSATUN B
COUETAaHWU C BHEAYAUTOPHON paboTol ¢ 1enplo (OPMUPOBAHUS U  PA3BUTHS
npodeccruoHaIbHBIX HABBIKOB 00YYaIOIUXCA:

— MOJTrOTOBKA K BBIMOJIHEHUIO Ja00OpaTOPHBIX padOT B J1a00OpaTOPHSX BY3a;

— TIOJITOTOBKA, MpEeJCTaBIeHUE U OOCYXKICHHE Mpe3eHTAIMi Ha CEeMHUHApCKUX
3aHITHSIX;

— OpraHu3alMs ¥ MPOBEICHHUE TEKYIIEro KOHTPOJS 3HaHUM CTYIEHTOB B (popme

0JIAHKOBOT'O TECTHPOBAHUS;
— TIPOBEJICHUE MAaCTEP-KIACCOB KCIIEPTOB W CIICIUAIMCTOB B OOJACTH YUCIICHHBIX
METOJIOB U MIPHUKJIATHOTO MPOTPAMMHPOBAHUSI.

6. OnleHOYHbIE CpeICTBA VISl TEKYIIEro KOHTPOJIsSl yCIeBaeMOCTH, IPOMEKYTOUYHOM
aTTecTAllMM M0 HTOraM OCBOEHHUS TMCHUIJIMHBI M y4eOHO-MeTOoIHYeCKoe
odecneyeHne CAMOCTOATEIbHOI PadOThI CTYAE€HTOB.
B mpomecce o00ydeHHMS HCMOJIB3YIOTCS CACAYIOIIME OIEHOYHBIE (HOPMBI
CaMOCTOSITEILHONH pabOThI CTYJICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBACMOCTH M TPOMEKYTOUHBIX aTTECTAIUN:

- TIOATOTOBKA K BBHITIOJHEHUIO JIA0OPATOPHBIX padOT U MX 3alUTA.

OueHouyHble  CpEeACTBA  TEKYIIEro KOHTPOJS  YCIIEBA€MOCTH  BKIIHOYAIOT
KOHTPOJIbHBIE BOIMPOCHI U 3a7aHus B (opme OJAaHKOBOrO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHMS, [JIi KOHTPOJIS OCBOCHHUSI OOYYAlOIIMMHCS Ppa3/esioB JAUCIUIUINHBI,
3alliTa KypCcOBOr'O IMIPOEKTA.
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OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUl KypCOBBIX IPOEKTOB, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM I IPOBEICHHS TEKYLIEro KOHTPOJSA, HK3aMEHAIMOHHBIX
OWJIETOB, IPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oH O1IEHOYHBIX CPECTB J1JIsl MPOBEeHUN MPOMEKYTOYHOM aTTecTaAlluN
00y4aImnxcs Mo JTUCUUILINHE (MOIYJIIO0).

6.1.1. Ilepeyenb KOMIETEHIIMI C yKa3aHUEM JTanmoB uX (OPMUPOBAHUS B Mpollecce
OCBOEHHUSI 00pa30BaTEIbHON MPOTrPaMMBlI.

B pesynpTaTe OCBOGHHMS JUCHUIUIMHBI  (MOAyJsl) (QoOpMHUPYIOTCS — ClEayrolue
KOMIIETEHIIUU

Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeJIbHON MPOrpaMMbl 00y4aloIIMiica
KOMIIeTeHIIH U J0JIKeH 00J1a1aTh
OIIK-11 CriocoOeH BBISBISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTD MPOOIIeM,

BO3HHKAKOIIHUX B XOAC HpO(l)eCCI/IOHaHBHOfI ACATCIIBHOCTHU, IIPUBJICKATh JJIA
X pCIICHUA CbI/ISI/IKO -MaTeMaTHYeCKUH armapaTt 1 COBpEMCHHBIC
KOMIIBIOTEPHBIC TEXHOJIOT U,

OIIK-14 CriocoOeH pa3pabaThIBaTh aJITOPUTMBI U KOMITBIOTEPHBIC TPOTPAMMBI,
MIPUTOTHBIE TS TPAKTHYECKOTO IPUMEHECHUS

B mporecce ocBoeHUs 00pa3oBaTeIbHON MPOrpaMMBbI JTaHHBIE KOMIICTCHIIMH, B
TOM YHCJI€ MX OT/AEIbHBbIC KOMIIOHEHTHI, (DOPMHUPYIOTCS MOITAITHO B XOJE OCBOCHUS
00y4JarONUMHUCS TUCIUIUIAH (MOJyJIEH), TPAKTHK B COOTBETCTBUU C YYCOHBIM IIIIAHOM
U KaJICHJIapHBIM I'padKOM y4eOHOTO Ipoliecca.

6.1.2. Onucanue noka3sareJieid ¥ KpUTEpHEeB OLICHUBAHUS KOMIIETeHIIUIA,
(opMupyeMbIX 110 HTOraM OCBOCHUSA TUCHUIIMHBI (MOIYJIf), ONMUCAHUE IIKAJI
OLlCHUBAHHUA.

[lokazareneM OLIECHMBAaHMS KOMIETEHUMA HA  pa3IMYHBIX JTamax HUXx
dbopMupoBaHUS SBISETCA JTOCTIDKEHHE OOYJAIONUMUCS TUIAHUPYEMBIX pe3yJIbTaTOB
0Oy4YeHHMsI 0 JUCIUTUTMHE (MOIYJIIO).

OIIK-11 Crnoco0eH BBIABJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh NP0o0/1eM, BOSHMKAIIIMX B X0/1€
npo¢ecCHOHATLHOH JeATEeJbHOCTH, IPUBJIEKATDH I UX PelIeHUs (PU3MKO-MATEeMATHYECKUH annapar u
COBpPEeMEHHbIC KOMIIBIOTEPHBIC TEXHOJIOTHH;

IToxa3zaTenn

Kpurepuu ouneHuBanus

2 3 4 5
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3HATH: OO0yuaromuiics OO0yuaromutics OO0yuarommutics OO0yuaromuiics
CUHTAKCHYCCKUE | IEMOHCTPUPYET MOIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYKIIHH, OTCYTCTBHE WA HETIOJIHBIC YaCTUYHBIC MOJTHBIC
CTPYKTYPBI HEIOCTaTOYHOE TEOPETHUYECKUE 3HAHUS | TEOPCTUUCCKUEC 3HAHUS TEOPETHYUCCKUC
JAHHBIX, HA0OPHI | COOTBETCTBUC 3HAHUI B CUHTAKCUYCCKUX CUHTAKCUYCCKUX 3HAHUSA B
METOJIOB M COCTaB | 00JIACTH CUHTaKCUYECKUX KOHCTPYKIIMH, KOHCTPYKIIMH, CTPYKTYp | oOiiactu
OuOIHOTEK KOHCTPYKITUH, CTPYKTYp CTPYKTYp JIaHHBIX, JTAHHBIX, HA0OPOB CHHTaKCHUYECKH
113]01(S14%0) JIAaHHBIX, HAOOPOB METOIOB | HAOOPOB METOMOB U METOJIOB U COCTaB X KOHCTPYKITUH,
00BEKTHO- U cocTaB OMOIMOTEK cocTaB OMOIHOTEK OuOIIMOTEK MpoLenyp CTPYKTYp
OPUEHTHPOBAHHOT | MPOLEAYP 00BEKTHO- nporenyp 00beKTHO- 00BEKTHO- JTAHHBIX,
0 s3bIKa OPUEHTHPOBAHHOTO SI3bIKA OPUEHTHPOBAHHOI'O OPUEHTHPOBAHHOTO HabOpoB
MPOrpaMMHUPOBaH | IPOrPaMMHPOBAHHS. SI3bIKA SI3bIKA METOJIOB U
sl MPOrpaMMHUPOBAHUSL. MPOrpaMMHUPOBAHUSL. cocraB
JlonyckaroTcst OuOIMOTEK
3HAYNTEILHBIE OIINOKH, pouesyp
MpOsBIIsiETCS 00BEKTHO-
HEIOCTaTOYHOCTh OpPUEHTHPOBAHH
3HaHUM, 10 PALY Oro si3bIKa
ToKa3aresei, MpOrpaMMHupoOBa
oOyJarormiics HUSL.
UCIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS [TPH
OIEepUPOBAHUHU
3HAHUSIMH [IPU UX
nepeHoce Ha HOBBIE
CUTYaIIUH.
yMeTh: OO6yugaromuiicst HE yMeeT OO6yuqaromuiics OOGyuaromtuiics OOyuaromuiics
pa3pabartbiBaTh WJIH B HEJOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
KOMITOHEHTBI CTETICHH YMEET: HETIOTHOE YaCTUYHOE COOTBETCTBUE | TIONHOE
WHKEHEPHBIX pa3pabatbIBaTh COOTBETCTBHE CIIEAYIOIIUX YMEHWIA: COOTBETCTBHE
MPOrPaMMHBIX KOMITOHCHTBI MH)KEHEPHBIX | CICAYIOIIUX YMCHWIA: CIIEAYIOIINX
KOMITJICKCOB JUIS | TIPOrPaMMHBIX KOMIUIEKCOB | pa3pabaThIBaTh pa3pabaThiBaTh YMEHUI:
HCCIIeIOBAHUS JUTSL ICCITCIOBAHMS KOMITOHEHTBI KOMITOHECHTBI
JTMHAMUKYA 1 JMHAMHUKHU U TIPOYHOCTH HHXCHEPHBIX WH)KEHEPHBIX pa3pabaThiBaTh
MPOYHOCTH KOHCTPYKITHI MaIIvH ¢ MPOrPaMMHBIX MPOrPaMMHBIX KOMITOHEHTBI
KOHCTPYKIIHH HCTOJIb30BaHHEM KOMITJIEKCOB TSI KOMITJICKCOB TSI WHKEHEPHBIX
MAIIUH ¢ COBPEMEHHBIX HCCIIEIOBAHUS UCCIICTIOBAHUS MPOrPaMMHBIX
WCTIOJNIb30BAHUEM | BBIYMCIUTEIBLHBIX METOJIOB, | JWHAMUKH U MMPOYHOCTH | JUHAMHKH U MMPOYHOCTH | KOMILJIEKCOB
COBPEMEHHBIX BBICOKOITPOM3BOJUTENBHBIX | KOHCTPYKIIMIA MAIllMH C | KOHCTPYKIMIA MaIlliH ¢ | JUIs
BBIYUCITUTEIBHBIX | BRIYUCIUTENBHBIX CHCTEM U | MCIOJIh30BAHUEM UCTIONTb30BaHUEM WCCIIeIOBAHUS
METO/IOB, HAyYKOEMKHX COBPEMEHHBIX COBPEMEHHBIX JITHAMUKHA 1
BBICOKOITPOM3BO]] | KOMIIBIOTEPHBIX BBIYUCITUTEITBHBIX BBIYUCITUTEIBHBIX MPOYHOCTH
UTETbHBIX TEXHOJIOTHH. METO/IOB, METOJIOB, KOHCTPYKIIHH
BBIUHCITUTEIBHBIX BBICOKOIIPOU3BO/IMTENb | BHICOKOIIPOU3BOUTENBH | MAIIHMH C
CHCTEM H HBIX BBIUMCITUTENBHBIX | BIX BBIYUCIUTEIBHBIX WCTOJIb30BaHUE
HAYKOEMKHX CHCTEM U HAYKOEMKUX | CHCTEM U HAYKOEMKHUX M COBPEMEHHBIX
KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX BBIUUCITUTEBH
TEXHOJIOT U TEXHOJIOTUH. TEXHOJIOTUH. BIX METOJIOB,
JonyckaroTes YMeHus1 OCBOEHBI, HO BBICOKOITPOH3BO
3HAYUTENLHBIC OIUOKH, | TOMYCKAIOTCS JUTEITBHBIX
TIPOSIBIISIETCS HE3HAYHTEIIbHEIC BBIYHCIUTEIbH
HEIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, BIX CUCTEM U
BIIaJICHUS HABBIKAMH TI0 | 3aTPyTHEHHUS [IPU HayKOEMKHUX
psdy TokazaTenei, MepeHoce yMEeHUH Ha KOMITBIOTEPHBIX
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OO0yuaromutics
HCTIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHCHUS TIPU
PUMEHEHUH HABBIKOB
B HOBBIX CUTyallUAX.

HOBBIC, HCCTAHAAPTHBIC
CUTyaluu.

TEXHOJIOTHM.
CBoboHO
orepupyer
pUOOPETEHHBI
MU YMCHUSMH,
MPUMEHSCT UX B

CUTyalludaXx
TOBBILIEHHOMN
CIIOKHOCTH.
BJIAJIETh: OOyuatromuiics He Biaageer | OOywaromnmiics HE B OO0yuaromurics OO0yuaronuiics
MHCTPYMEHTAaMH | WJIM B HEIOCTATOYHOM MIOJTHOW Mepe BIaieeT YaCTUYHO BJajJceT B MTOJTHOM
pa3paboTKH CTETIeHH BIiaJiceT WHCTPYMEHTaMH WHCTPYMEHTaMHU o0beme Blajieer
WH)KCHEPHBIX HHCTPYMEHTAMU pa3paboTKu pa3paboTku HHCTPYMEHTAMU
MPOrpaMM OJIHOW | pa3paboTKH MPUKIAJHBIX NPUKIATHBIX IPOTPaMM | IPUKIIATHBIX IPOrpaMM | pa3paboTku
13 COBPEMECHHBIX nporpamMm OHHOﬁ u3 OJIHOP'I 13 COBPEMECHHBIX OI[HOﬁ 13 COBPEMCHHBIX MMPUKIIAIHBIX
BBIYHCIIUTCIIbHBIX COBPEMCHHBIX BBIYUCIUTCIBHBIX CPE] BBIYUCIUTCIBHBIX CPEL ImporpamMm
cpen BBIYUCIIUTENBHBIX CPEL IIpOrpaMMHUPOBaHUs. nporpammupoBanus. Hag | ogHol u3
MIPOrpaMMHUPOBAH | TPOTPAMMHUPOBAHHSL. Honyckarorcs BIKM OCBOEHBI, HO COBPEMEHHBIX
us 3HAYUTCIIbHBIC OIHI/I6KI/I, JOITYCKAITCA BBIYUCIIUTCIIBH
IIPOABJIACTCA HE3HAYUTCIBbHBIC BIX CPE
HEJOCTATOYHOCTD OIMOKH, HETOYHOCTH, IIPOrpaMMHUpOBa
BJIAZICHUA HAaBBIKaMU 110 | 3aTPYAHCHUS IIPU HMU.
psAmy Tokas3aTenei, MepeHoce yMeHui Ha CBoboaHO
OO6yuaromuiics HOBBIE, HECTAH/IAPTHBIE | IPUMEHSET
UCITBITHIBACT CHUTYaIHH. HOTy9YeHHBIE
3HAYNTETbHBIC HaBBIKH B
3aTpyJHEHHS TIPU CHUTYaIHIX
IPUMEHEHNH HAaBBIKOB HOBBIIICHHOMN
B HOBBIX CUTYalHUsX. CIIOKHOCTH.
OIIK-14 Cnoco0en pa3padaTbiBaTh aJrOpMTMbI U KOMIIbIOTEPHBbIE NMPOrPaMMbl, IPUTOAHbIE

AJIS MPAKTHYECKOro NpUMEHCHUS.

Kpurepuu oneHuBaHus

Iloxka3arean
2 3 4 5

3HATH: Obyuaromuiics Ob6yuaromuiics Obyuaromuiics OO0y4aromuiics
OCHOBHBIE JIEMOHCTPUPYET IOIHOE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MIPUHIUIIBL OTCYTCTBHE MJIH HEIOJIHbIE 3HAHUS YaCTUYHBIC 3HAHUSA B MIOJTHBIE 3HAHUS
ITOPUTMH3ALUN | HEAOCTATOYHOE OCHOBHBIX IPUHLMIIOB | 00JIACTH OCHOBHBIX B obyacTu
pu pa3paboTKE U | COOTBETCTBUE 3HAHUM ANTOPUTMH3ALNY TIPH HPUHIHIIOB OCHOBHBIX
HCTIOJIb30BaHUN OCHOBHBIX TIPUHLIUIIOB paspaboTke u ANTOPUTMH3ALNH TIPH MPUHLMIIOB
HWHXEHEPHBIX AITOPUTMH3ALMHN TIPH UCIIOJIb30BAHNUN pa3paboTke U ANrOpUTMHU3ALN
porpamMm pazpaboTke u MH)KEHEPHBIX UCIIOJIb30BAHUU U IpH
pacuera HCIOJIb30BaHUH porpaMM pacuera WH)XEHEPHBIX IpOrpaMM | pazpaboTke u
HaNPsHKEHHO WHXEHEPHBIX IPOrpaMM HanpsHKEHHO pacuera HaIlpsHKEHHO UCIIOJIb30BaHUN
neopMHUpPOBaHHO | pacueTa HAIPSHKEHHO nedopmupoBaHHOro 1 | 1e)OpMUPOBAHHOTO U WH)KEHEPHBIX
T'0 ¥ TEMJIOBOT'O nedopMUpoOBaHHOTO U TEMJIOBOTO COCTOSIHMK | TEMJIOBOTO COCTOSIHUI porpaMm
COCTOSTHHI TETJIOBOTO COCTOSIHUM KOHCTPYKLMHM MAaIlMH. | KOHCTPYKLHUH MalluH, pacuera
KOHCTPYKIMH KOHCTPYKLHMH MAIIHH. Honyckatotcs HO JOITYCKarOTCs HanpsHKEHHO
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MaIIINH. 3HAYUTENbHBIC OIUOKH, | HE3HAUYNTEIBHBIC nehpopMUpOBaH
TIPOSIBIIACTCS OITHOKH, HETOYHOCTH, HOTO U
HEIOCTaTOYHOCTh 3aTpyTHCHUS TIPU TEIJI0BOTO
3HaHUH, TI0 PALY AHATUTUYECKUX COCTOSTHUI
roKa3aTerei, oreparmsx. KOHCTPYKITHH
o0yyaromnmics MalluH,
UCIBITHIBACT CcBOOOJIHO
3HAYUTENbHBIE OIlEpUPYET
3aTpyIHEHUS TIpU npuodpe-
OnepUpOBaHNU TCHHBIMU
3HaHUAMMU IIPU UX 3HAHUSIMU.
MEPEHOCE Ha HOBBIC
CUTYyallUU.
yMeThb: OOyuaromuiicss He yMeeT OO0yuaromuiics OO0yuarorurics OO6yuaronuiics
HCIIOJIb30BATh WJIA B HEIOCTATOYHOU JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBpPEMEHHOE CTEIECHU yMeeT: HEIOJIHOE YaCTHYHOE COOTBETCTBUE | MOJHOE
MPOrpaMMHOE HCIIOIb30BaTh COBPEMEHHOE | COOTBETCTBUE CIICYIOLIUX YMEHUH: COOTBETCTBHE
obecrieueHue sk | MPOrpaMMHOE 00eCIICUeHHE | CIEAYIOUMX YMEHHUH: 1) (531450 111704
pa3paboTKu VTS pa3pabOTKU MIPOrpaMMm MCIIOJIb30BATh YMEHHUH:
porpaMm HMHXXEHEPHOT 0 aHaJiu3a UCII0JIb30BaTh COBPEMEHHOE
HMHXXEHEPHOT O HaIPsDKEHHO COBPEMEHHOE MpOrpaMMHOE HCIIOJIb30BaTh
aHaJm3a ne(OPMHUPOBAHHOIO U IpOrpaMMHOE obecrieueHue JIst COBpEMEHHOE
HaIPSDKEHHO TEIIOBOI'0 COCTOSHHUI obecrieueHue JIst pa3paboTKu mporpamMm MpOrpaMMHOE
neOpMHUPOBAHHO | JeTayiell ¥ Y3/J10B MAIIKH. pa3paboOTKH IporpaMM | MHYKEHEPHOTO aHaJIKM3a obecrieueHue
T'O ¥ TEMJIOBOTO WH)KEHEPHOT0 aHAIM3a | HAPsSHKEHHO JUTs pa3paboTKu
COCTOSTHHH HaIpsHKEHHO nehopMUpOBaHHOTO U MpOrpaMm
Jeraneil v y31oB Jne(GOpMUPOBAHHOTO U | TEIJIOBOTO COCTOSTHUH WH)KEHEPHOT O
MalIlWH. TEIJIOBOI'0 COCTOSIHUM JleTanel u y3jioB aHajau3a
JieTaneii u y3IoB MaIIH. HaNPSHKEHHO
MAIIH. YMeHust OCBOCHBI, HO nedopMupoBan
JonyckaroTes JIOTTYCKAIOTCS HOTO U
3HAYUTENbHBIC OIMOKH, | HE3HAYUTEIbHBIC TEIJIOBOTO
MIPOSIBJISICTCS OIIHOKHU, HETOYHOCTH, COCTOSTHUI
HEJIOCTATOYHOCTh 3aTpyAHEHUS TIPU Jeranei u
BJIaJICHUS HABBIKAMH IO | TIEpEHOCEe YMEHUI Ha Y3JI0B MaIIWH.
Py TOKa3aTemen, HOBBIC, HecTaHAapTHEIE | CBOOOIHO
OO6y4aromuiics CUTYaIUH. orepupyer
HCTIBITHIBACT pHOOPETEHHBI
3HAYUTENBHBIC MU YMCHUSMH,

3aTpyAHEHUs IpU

IIPUMEHSCT UX B

MIPUMEHEHUH HaBBIKOB CHUTYaIHIX
B HOBBIX CUTYalUsX. TIOBBIIICHHON
CIIOKHOCTH.

BJIaJI€Th: Oo6yuaromuiica He Bnageer | OOyuwaromuiics He B Obyuatomuiics OO0y4aromuiics
HaBBIKAMHI WIN B HEJOCTATOYHOU HIOJTHOM Mepe BiajeeT YaCTHYHO BJIaJeeT B TIOJTHOM
IPUMEHEHUS CTEIEHU BIIaJIceT HaBbIKaMH | HaBBIKAMU PHMEHEHUSI | HaBBIKAMH ITPUMEHEHUsT | oObeMe Biajeer
CHCTEMBI MPUMEHEHUS CHCTEMBI CHCTEMBI CHCTEMBI HaBBIKAMHU
pOrpaMMHUPOBaH | MPOrPaMMHUPOBAHUS IS HPOrpaMMHUPOBAHHS HPOrPaMMHUPOBAHMS JUIA | IPUMEHEHUS
ust JuIs pa3paboTKN TPUKIAJTHBIX 1S pa3paboTKH pa3paboTKH CHCTEMBI
pa3paboTku porpamM JiIs pacuera NPUKJIAHBIX TIPOrPaMM | TIPUKJIAIHBIX IPOrPaMM | TIPOrpaMMHUpPOBA
MPUKIIAIHBIX HaNPsHKEHHO IUISL pacdera JUISL pacuera HUS U1
MporpaMm Ajist nedopMUpoOBaHHOTO U HanpsHKEHHO HanpsHKEHHO pa3paboTKH
pacuera TEMIOBOTO COCTOSHUH nedopmupoBaHHoro 1 | 1ehOpMUPOBAHHOTO U MPUKIIaIHBIX
HaNPsHKEHHO Jeraneil v y3/10B MalllvH. TEMJIOBOTO COCTOSHUI | TEMJIOBOrO COCTOSIHUI porpaMm st

16




e OopMHPOBAaHHO
r'0 U TEIJIOBOTO
COCTOSIHUM
JleTanei u y3Ja0B
MaIIUH.

JIeTaJiel U y3J10B
MaiuH. J[onmyckarorcs
3HAYUTENbHBIC OIINOKH,
MpOSBISETCA
HEJ0CTaTOYHOCTh
BJIaJICHUS HaBBIKAMHU T10
psny nokasaTenei,
OO0yuaromutics
UCIBITHIBAET
3HaYUTEIbHBIC
3aTpyAHEHUS IpU
MIPUMEHEHUH HaBbIKOB
B HOBBIX CUTYaIUsIX.

JIeTaJieil U y3JI0B MAIlIMH.

Haseixu 0cBOEHBI, HO
JOITYCKaIOTCsL
HE3HAUUTENIbHbBIE
OLIMOKH, HETOYHOCTH,
3aTPyIHEHHUS IIPU
IIEPEHOCE YMEHUH Ha
HOBBIC, HCCTAHAAPTHBIC
CHUTYaIlUH.

pacuera
HaIpsHKEHHO
nedopMupoBan
HOI'O U
TEILIOBOT'O
COCTOSIHUM
JeTalie u
Y3J7I0B MAaIlIMH.
CsoboHO
MIPUMEHSET
HOJ]y‘ICHHI)IG
HaBBIKU B
CI/ITya]_[I/IHX
MOBBIIIIEHHOMN
CJIOKHOCTH.
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[Ikanbl OLEHUBAHMS pPE3YyJIbTATOB IMPOMEKYTOUHOW AaTTECTallMM MU HUX
ONMCAHUE:

®opma NpoMeKYTOUHOM aTTecTamuu: 3a4eT (cemectp 4, 5), 3Kk3ameH
(cemecTp 6).

[IpomesxyTouHas arrectauusi oOydaromuxcs B (Gopme 3auera HMpOBOAMTCS
M0 pe3yJbTaTaM BBIMIOJHEHHS] BCEX BUIOB yueOHOUN pabOoThI, MPEeayCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAHHOW JHUCLUMIUIMHE (MOAYIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYLIEro KOHTPOJSI yCIEBAEMOCTH B TeueHue cemecTpa. OleHKa
CTENEHU JTOCTIKEHHSI 00Yy4YalolMMHUCS TMJIAHUPYEMbIX PE3YyIbTaTOB 00Y4YEHHUsS IO
JUCIUIUIMHE (MOMAYJI0) MPOBOAMTCS TpEnojaBaTeieM, BEAYIIMM 3aHATUSA [0
auciuIuiiHe  (MOIYNI0)  METOJAOM  3KcmepTHoM  oueHku. Ilo  wuroram
IPOMEXYTOYHOM aTTeCTallud MO JUCLUUIUIMHE (MOIYNIO) BBICTABIAETCS OICHKA
«3aUTEHO» WU «HE 3aYTEHO».

K mpomexyTouHoll —aTrecTalMi — JOMYCKAIOTCS  TOJIBKO  CTY/ACHTHI,
BBIMIOJTHUBIIME BCE BUIbI yueOHOW paboThl, NpPeryCMOTpEeHHBIE pabdoyeit
nporpaMmoid 1o  auciuiuinHe «Pa3pa®oTka HMH)XEHEPHOro MPOrpaMMHOIO
oOecrieyeHus»  MPOIUIA MPOMEKYTOUHBIH KOHTPOIb.

Ml kana
Onucanue
OLICHUBAHHUS

BrimonHeHsl Bce BUABI yueOHOW pabOThI, MPEayCMOTPEHHBIE Y4eOHBIM
TUTAHOM

CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HaHUIl, yYMEHUH, HaBBIKOB
IpUBEICHHBIM B Ta0JIMIIaX IMOKa3aTeseil, onepupyeT npuoOpeTeHHBIMU
3HAHMUSIMHM, YMEHHUSMH, HaBbIKAMHU, NPHUMEHSET HX B CHTyalHsX
HOBBIIIEHHONW  CIOXKHOCTH. [Ipm 3ToM MOTyT OBITH JIOMYILEHBI
HE3HAa4YUTeNbHbIE  OIIMOKM,  HETOYHOCTH,  3aTpyIHEHUs  Ipu
AQHAIMTUYECKUX OlepanusaX, MepeHoce 3HaHWM M yMEHUW Ha HOBBIEC,
HECTaHJIAPTHBIE CUTYallUU

3auTeHo
1507051

O6y‘l&IOH.[PIﬁCSI ACMOHCTPpHUPYET 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 ACMOHCTPHUPYCT 3HAYUTCIIBHBIC OI_I_II/I6KI/I, IpOoABJIACT
HEAOCTATOYHOCTD 3HaHPII>i, YMCHHf/'I n BJIaJACHHUA HaBBIKAMHU IIO
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HECKOJNBKUM  TemMaMm  npeamera.  OOydaromuiics — UCIHIBITHIBAeT
3HAQUYUTENIbHBIC 3aTPyJHEHUs NPHU NPUMEHEHUM YMEHUHW M HABBIKOB B
HOBBIX CUTYyalUsX.

He Bemonnen oauH wiu  Oojee BUIOB  yuyeOHOW  paboTHI,
MPETYCMOTPEHHBIX YICOHBIM TLIAHOM.

CTyneHT JOeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUH,
q HAaBBHIKOB TMPUBEICHHBIM B TaOJMIIAX TOKa3aTelied, JOMyCKaloTCs
© satreHo 3HAUYMUTENIbHBIC OIIUOKH, TMPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HABBIKOB MO Psy IOKa3aTeseil, CTYJACHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTPYJHCHHUS TIPU OMNEPUPOBAHMM 3HAHUSIMU W YMEHUSMH TIpH HX

NEPCHOCC HA HOBLIC CUTYyalllH.

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

[TpoMesxyTouHast aTTecTalus 00yJaronuxcs B opMe SK3aMeHa MPOBOIUTCS
10 pe3yjbTaTaM BBITIOJIHEHHUS BCEX BHUIOB y4eOHOW pabOTHI, MPETYCMOTPEHHBIX
y4eOHBIM TUTAHOM IO JaHHOW JHUCIMILIMHE (MOAYJII0), NMPH 3TOM YUYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBAeMOCTH B TeueHHe cemecTpa. OrneHka
CTCTICHU JIOCTYDKCHHS OOYYaIONMMHUCS IIAHUPYEMBIX PE3YIbTaTOB OOYYCHUS TI0
IUCIHILTNHE (MOJIYJI0) TPOBOIUTCS TIPEroaaBaTesieM, BEIyIIUM 3aHITHS 10
IUCIMIUINHE  (MOIYJTI0)  METOIOM  JKCIepTHOH  oreHku. [lo  wToram
POMEXKYTOYHOW aTTeCTAllMW 10 JUCIUILIAHE (MOJYII0) BBICTABISETCS OIICHKA
COTIIMIHOY, «XOPOIIIO», «yTOBICTBOPUTEIHLHOY WIIH «HEYIOBICTBOPUTEILHOY.,

K npomexyTouHOi aTTecTallMd  JONMYCKAOTCS  TOJIBKO  CTYACHTHI,
BBITIOJIHMBIIIME BCE BHUIbI Y4eOHOW padOTHl, NPEAYCMOTPEHHBIE paboueit
nporpamMmoii 1o auciuiuimHe «Pa3paboTka WH)XEHEPHOrO0 TPOTPaMMHOTO
o0ecTneUeHHUs». MPOIUTH MPOMEKYTOUHBIH KOHTPOJIb, BBIOJHHUIN JTa0OPAaTOPHEIC
paboTHI.

I[IIkaJ1a oleHUBAHUS Onucanue

BrinosiHeHbI BCE BUbI y4eOHO paboTHI,
NpeyCMOTPEHHbIE  yueOHBIM  T1aHOM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBHE 3HAHUW, YMCHUH,
HaBBIKOB TIPHUBEJCHHBIM B TaOJMIlaX TOKa3aTeleH,
OO omepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, }IMGHI/IHMI/I:
HaBBIKAMH, TTPUMEHSET UX B CUTYyaIlMSIX MOBBIIICHHOM
cioxkHoctu. Ilpu 53TOM MOryt OBITh JIONYIIEHBI
HE3HAYUTENIbHbIE OLIMOKU, HETOYHOCTH, 3aTpyAHEHUS
Opy AHAIMTHUYECKUX OMEpalusiX, MepPeHoce 3HAHUU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.

19




BrinosiHeHb! Bce BUIbI YUEOHOU paboThI,
IPEe1yCMOTPEHHbIE YYEOHBIM IJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB 110 IIPEAMETY.
Xopouo

HaBbixu 0CBOEHBI, HO IOIIYCKAaIOTCS HE3HAYUTEIbHbIE
OLIMOKH, HETOUHOCTH, 3aTPYIHEHUS [IPU IEPEHOCE

YMGHI/Iﬁ Ha HOBBLIC, HCCTAHAAPTHBIC CUTYyalluH.

BrinosiHeHb! Bce BUJIbI yueOHOU paboThI,
PEeyCMOTPEHHbIE YYEOHBIM IJIAHOM.

OO0yyaromuiics 1eMOHCTPUPYET 3HAUUTEIbHbIE
OLIMOKH, MPOSIBIISIET HEIOCTATOYHOCTh 3HAHUM, YMEHUN
VY 10BAETBOPUTENBHO | U BJIAJICHUS HABBIKAMU 10 HECKOJIBKUM TEMaM
npenmera. OOyyaromuics UCTIBITHIBACT 3HAYNTEIIbHbBIE
3aTpyJHEHUs NPU IPUMEHEHUN YMEHHI U HaBBIKOB B
HOBBIX CUTYaIUX.

He Beimonnen oauH wunu Oosnee BUIOB y4eOHOU
paboThl, TPEIYCMOTPEHHBIX  Y4YEOHBIM  IUIAHOM.
CTyneHT [EeMOHCTPUPYET HEMNOJHOE COOTBETCTBUE
3HAHWM, YMEHHUH, HaBBIKOB MPUBEICHHBIM B TaOJIHIAX
MoKa3aTesied, JOMyCKAIOTCS 3HAYUTENbHBIE OIIMOKH,
HeynosnerBopurensHO . .

NPOSIBISIETCA OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB I10
pany noKaszaTeyen, CTYJICHT UCIIBITHIBAET
3HAQUMUTENIbHbIE 3aTPyJAHEHUSI TpU  OINEPUPOBAHUHU
3HAHUSIMA M YMEHUSAMU IPU HUX IEPEHOCE Ha HOBBIC

CUTYaLMH.

@DOHJIBI OIIEHOYHBIX CPEACTB MPEJCTABICHBI B MPHIOKEHHH 2 K pabouei
[IporpammMe.

7. Y4eOHO-MeTOANYeCKOe U HH(POPMAIIMOHHOE o0ecTiedeHHe TUCHMIIIMHBI.

a) OCHOBHAaA JiUTEepaTypa:

1. 3sikoB, C. B. TIporpammupoBanue: y4eOHHK U MpakTHKyM aist By30B / C.
B. 3bikoB. — Mocksa: M3narensctBo FOpaiit, 2020. — 320 c. — (Bsiciuee
obpaszoBanue). — ISBN 978-5-534-02444-9.

URL: https://urait.ru/bcode/450832
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0) JOMOTHUTEIbHAS JIUTEPATypa:
2. Ornesa, M. B. IlporpammupoBanue Ha si3bike C++: MpaKTUYECKUH KypC :
yueOHoe mocobdue s By3oB / M. B. OrneBa, E. B. Kynpuna. — Mocksa :
NznarensctBo FOpaiit, 2023. — 335 c. — (Bricmiee obpazoBanue). — ISBN
978-5-534-05123-0.
URL.: https://urait.ru/bcode/515142
3. Kazanckwii, A. A. TlporpammupoBanue Ha Visual C# : yueOHOe mocoOue
s By3oB / A. A. Kazanckuil. — 2-e¢ uzn., nepepad. u gon. — Mockaa :
NznarensctBo FOpaiit, 2020. — 192 c. — (Boicmiee o6pazoBanue). — ISBN
978-5-534-12338-8.
URL: https://urait.ru/bcode/451467

B) JJIEKTPOHHBII 00pa3oBaTe/IbHbII pecypc:
Kypc «Pa3paboTka  MH)XEHEPHOTO OporpaMMHOro  oOecreueHus»
https://online.mospolytech.ru/course/view.php?id=9684

8. MaTepua/ibHO-TeXHUYECKOe o0ecneuyeHue TUCIUNINHBI.

o CnenmanusupoBadHasi yaeOHas yabopatopusi kadeapsl «/unamuka,
MPOYHOCTh MAIlMH M CONMpOTHUBICHHE MaTepuaynioBy Aya. H-212, ocnamenHas
KOMIThIOTEPAMHU C YCTAHOBJICHHBIM HEOOXOUMBIM MTPOTPAMMHBIM 00€CIICUCHHUEM;

o [IpoexTophl, SKpaHbl ISl IEMOHCTPAIMK O0YYaloOlMX MaTepUasioB,
Ipe3eHTaINH, yueOHbIX (PUITBMOB.

9. Meroanuyeckue peKoOMeHAalMHU 1JIs1 CAMOCTOSITEIbHOM PadoThI
CTY/J€HTOB
9.1 MeToau4ecKue YKa3aHHsl 0 BbINOJHEHHIO U 0(pOPMJIEHUIO PACUEeTHBIX
pa6oT mo aucuMILuIiHe «Pa3padoTka MHKEHEPHOIr0 MPOrPaMMHOI0
od0ecrmeyeHus»

9.1.1 TpeGoBanus k odopm/IeHHI0 pacueTHON PadoThI
1. Pacyernas pabora momkHa ObITh oOdopmiIeHa B BuIe Ha Jwucrtax gopmara A4 co
CIICAYIOIIMMHU TIOJISIMU:

e Jleroe - 25 Mm.
e Bepxuee - 15 wmm.
e [lpaBoe - 15 mm.
e Hmwxnee - 15mm.

2. Pacuernas pa0oTa MOKHA UMETh TUTYIbHbIH sucT. [lpumep odopmieHus THUTYIBHOTO
JUCTa TOKa3aH B MPHUIIOKCHHH.

3. Pacuernas paboTta nomKHA COEPKATh CIEAYIONINE pPa3/aeibl:
e CopepxaHue.

Bgenenue.

OcHOBHas1 4YacTh.

3aKIr0uYeHHE.

Crucok MCMOJIb30BaHHOW IJIUTEPATYPHI.

[Mpunoxenust (He ABNSAIOTCA 00S3aTETBHON YaCTBIO OTUETA).
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4. CrpaHuubl oT4eTa JOJDKHBI OBITH MPOHYMEpOBaHbl. Hymepauus HauMHaeTCs CO BTOPOU
crpanuipl. Ha TUTYnbHOM JIMCTE HOMED CTpPaHULE HE MPOCTABIISAETCH.
5. B ocHOBHOW wyacTW HaxomsTCs BCE INPOHYMEpPOBaHHBIC TJIaBbl, maparpadbl u
nojamnaparpadsl.
Hymepanus maparpadoB u mozamaparpadoB MpOU3BOAATCS CISAYIOIUM 00pa3oM:

e [Ilepas mudpa oOo3HAUaET HOMEpP TIJIABHI.

e Bropas nudpa - mopsakoBelii HOMep maparpada.

e Tperbs nudpa - MOPSAKOBBIA HOMEp moamnaparpada.
Hanpumep, naparpad 2 u noxamaparpad 5 maparpada 2 riaBel 3:

e |l Onucanue pacueTHoi cxeMbl

e 3.2 I'paHu4YHBIE YCJIOBUS

e 3.2.5 I'paHu4HbIE YCJIOBHS MO NMepeMemeHusAM

Hymepanusi pucyHKOB NPOU3BOAUTCS CIELYIOMIUM 00pa3oM:

e JlepBas mudpa oOo3HAYaET HOMEp TJIABHI.
e Bropas uudpa - nopsaKoBelii HOMEpP PUCYHKA B IJIaBe.

Hanpumep, puCyHOK B TJIaBe 3, UMEIOIIUN MOPSAIKOBBIA HOomep 11:

e Puc. 3.11. [IuamoroBoe OKHO BBOJA HCXOJHBIX JaHHBIX
Touka B KOHIIE Ha3BaHWs TJIaBhI, maparpada, moamaparpada u pUCyHKa HE CTaBHUTCS.

Hazpanue riaBbl nuieTcs 3arjiaBHBIMU MOTYKHUpHBIMHU OykBamu. Hazpanus naparpados u
noanaparpadoB MUIIYTCS CTPOYHBIMH MOIYKUPHBIMHU OyKBaMH, 3a UCKIIOUEHUEM NIEpBO

OykBbI, 3aryiaBHoi. [Tognmaparpadsl MOTYT OBITH BBIICTICHBI KYPCHBOM.

6. Hymepauus HCnonb30BaHHON JIUTEpATyphl MPOU3BOAUTCA OO B ai(aBUTHOM MOPSIKE,
100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOIl pabOTHI.

[Ipumepsr odopmIIeHHS JTUTEPATYPHI.
Kouru:

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

Kypnanbr:

e bopucos 10.C., bnarosemenckuii 10.H., [Imutpuuenko C.C., [Tankparos H.M. Ananu3
MPUMEHUMOCTH YpaBHEHMI U HcciaeoBaHne GopMbl KpUBOM ycranocTu // 3aBojcKas
naboparopus. luarnoctuka marepuanos, 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.
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9.1.2 TpeboBanus K comepKaHUI0 Pa3aea0B PACUeTHOI PadoThI

1. B copaep:kaHuM JOJDKHBI OBITH TPENCTABICHBI Ha3BaHHWA BCeX TJaB, maparpadoB u
noanaparpagoB ¢ ykazaHHEM HOMEPOB HAaYalbHBIX CTPAHHMII.

2. Bo BBegeHMH OOOCHOBBIBA€TCS  aKTyaJbHOCTh M CTaBHTCA  LElNb  PabOTHI,
MEPEUUCIAIOTCS PEIIaeMble 3a7add M JACTCs KpaTKoe COAepKaHUe Bcex TriuaB. Jlns
KypCOBOI'O IIPOEKTa, COJEPIKAILEr0 KOHKPETHBIC 3a1a4H, JACTCA NOCTAaHOBKA 3a]1a4.

Teopernueckas paboTa MOXKET HOCUTh OMMCATEIbHBIM WM METOAMYECKUN XapakTep.

3. B ocHoBHO#i YacTH TOIPOOHO OMHCHIBAETCS TOCIEAOBATEIILHOCTh PEIICHHS 3a/1auu.
Ilpumepnitil IaH OCHOBHOM 4acCTH

ITocranoBka 3amaum. CBeneHuss 00 O0O0BEKTE WCCIEOOBAaHASI M 00JIACTH
MaIlTMHOCTPOCHHUSL.

Teopernueckrie OCHOBBI PEIIEHUS 3a/1a4H, UCIIOJIb3yEeMbI€ alTOPUTMBI.
Onucanne mMporpaMMHOTO 00ECTICUCHHS

HcxonHbie naHHbIe, OMMCAHUE PACYETHOM CXEMBI.

Xapakrepuctukn monaenu MKD. KonndecTBo 31€MEHTOB, Y3JI0B, CTENEHEH
CBOOO/IBL.

OnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

Nudopmanus 00 yCcI0BUAX 3aKpETUICHUS W HaTPYKEHUS.

[TocnenoBarenbHOCTH (OPMHUPOBAHUS MOJAETN CpeAcTBaMu mporpammbl MKD,
O0COOEHHOCTH MOATOTOBKH MOJIEIH.

Nudopmanus o npoiiecce pemieHus 3aauu.

CBeneHHs O KOMIIBIOTEpE, XapakTepucTukax mnporpammbl MKD (Ha3Banue,
BEpCHsi, BO3MOKHOCTH), HEOOXOJIUMBIX BBIYUCIUTEIBHBIX pPECcypcax, BPeMEeHH
pelIeHus.

AHanu3 pe3ylbTaTOB PACUETOB.

4, B 3akjoueHnH Oac€TCd KpaTKasd OLCHKa M OCHOBHBIC BBIBO/IbI BBITIOJTHEHHOI pa6OTH.

5. B npuioskenme BBIHOCHTCS HMH(POPMAIMOHHBIA Marepuaji, He TPeOyIOIIUi IeTaabHOro
pPacCMOTpeHHss B OCHOBHOM 4acTH (Hampumep, TaOiMIbl, TIpapuKd, PUCYHKH, JIUCTHHTH
porpamMm H T.I1.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO PACYETHON PaGoThI

1. Pacuernas paGoTa J0/KHA ObITh O(QOPMIIEHA COIJIACHO TPeOOBAHUAM YKA3aHHBIM BBILIIE.

2. CojepkaHHe pacyeTHOH pPabOTHI OIKHO COOTBETCTBOBATH  IIEPEUMCICHHBIM BBIIIE
TpeOOBaHUSM.

3. PacuerHas paGoTa 10KHa OBITH CAHA 32 [BE HEJEIM 10 OKOHYAHUS CEMECTpa.
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CTpyKTypa u coaepKkaHue IMCIHUILIHHBI

[Tpunoxxenue 1.

«Pa3padoTKa MHKEHEPHOI'0 POrPaAMMHOI0 00ecIeYeHH sI»
110 HANIPABJICHHUIO MOATOTOBKHU 0 HANPaBJIeHUI0 NoAroToBKkH 15.03.03 «IIpukiiagHas MexXaHUKa»,
aMMHbIe M I pPOBbIC TEXHOJTOTMH B AMHAMUKE M IPOYHOCTH»

npopuias «Ilpor

< Buabl yueOHoii padorsl, DopMm
g g B BKJII0YAasl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen g % § padoTy CTY/1eHTOB, CTYAEHTOB aTTecT
an 8 =3 U TPYAOEMKOCTH B 4acax auum
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
Cemectp 4
1.1 | Tema 1. Beeoenue 4 1 2 2
Tema 2. Kpamkuit 0630p
1.2 | npeowecmeyrouux mamepuanos, Ha 4 2-3 4 4
KOMOPbIX 0CHO8AH OAHHbLIL KypC.
Tema 3. Boamosrcnocmu cozoanusn
peanucmuuecKux u3oopaxrcenuii é
1.3 | unsicenepnvix npozpammmsix 4 4-5 4 4
KOMNJIEKcax ¢ nomMouwipbio 6uodauomexu
OpenGL.
Tema 4. Pazpabomka npocmoii
zpaghuueckoil uniceHepHoll
1.4 | npocpammesl, peanusyrowien pynkyuu 4 6-7 4 4
oubdnuomexu OpenGL. Ynpasnenue
yeemom. Bekmopuwvie npumumusol.
Tema 5. Cozoanue cpedocmeamu
1.5 | OpenGL croxcuvix zeomempuueckux 4 8-9 4 4
00veKmos.
Tema 6. Paboma c pacmpogvimu
16 oovexkmamu. Dopmuposanue, 4 10-11 4 4
oyepuszayus, 661600 6umMOGHIX
o06vexmos cpeocmeamu OpenGL.
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Tema 7. lIpoeyuposanue
1.7 | npocmpancmeennsix 06vekmos na 4 12-13 4 4
HIAOCKOCHb
Tema 8. Paboma c mexcmypamu ¢
1.8 OpenGL 4 14-15 4 4
Tema 9. Ynpaenenue ueemosvimu
1.9 | ceoiicmeamu oovexkma. Oceewienue 4 16-17 4 4
cuenst 6 OpenGL
Tema 10. Co30anue peanucmuyeckux
U300pascenuii @ UHIHCEHEPHBIX
1.10 | npozpammax ¢ KomnieKkcHbIm 4 18 2 2
UCHONB30GAHUEM 603MONCHOCHEIL
OpenGL
Dopma ammecmayuu 3
Bcero yacoB o IUCIMILIAHE i i 36 36
Bo cemectpe 4
< Bunabi yueOHoii padoThl, dopm
? = 2| BKIIOYas CAMOCTOSITEIHLHYIO Buasbi camocTosiTesIbHOM padoThI
Pa3znen s % § padoTy CTY/I€HTOB, CTY/ICHTOB aTrecT
an 8 T 3 U TPYAOEMKOCTH B 4acax auumn
J | II/C | JIao | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
Cemectp 5
Tema 11. Ocnoswl opeanuzauuu
2.1 | napannenvnozo évinoinenus 5 1-2 2 2 4
an2opummos
Tema 12. Hcnonvzosanue OpenMP ons
2.2 | pacnapannenusanus anzopummos 6 5 3-4 2 2 6
UHIICEHEPHBIX NPOZPAMMAX
Tema 13. Opzanuzayusn
23 ebtcoxonpotfssooymfmbnbtx 5 5.6 5 5 6
GLIMUCTICHUIL C 3A0eliCIE08aHUEM
pecypcos sudeoxapm.
2.4 | Tema 14. Pazpabomka moodyneii 5 7-8 2 2 4
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UHIICEHEPHBIX RPOZPAMM,
peanusyiouux anzopummol
ABMOMAMUYECKOI 2eHepayuu Cemox
KOHEUHbBIX I/1eMEHM08.

2.5

Tema 15. Pazpabomxka modyneii
UHIICEHEPHBIX NPOZPAMM,
dopmupyrowux ocrognvle mampuiybl
PA3UYUHBIX MUNOE KOHEUHbBIX
J1EMEHMO8 0/ AHAIU3A OUHAMUKU U
HPOYHOCIU KOHCHPYKUUWIL MAUUH,

9-10

2.6

Tema 16. Pazpabomxa mooyneii
UHIICEHEPHBIX RPOZPAMM,
peanusyrouux Iphphexmusnsie
an2opummsl peuieHus cucmem
JUHEHHbIX anzefpauiecKux ypasHeHuil
8bICOK020 ROPAOKA ¢ CUMMEMPUUHBIMU
Pa3perceH MU MAMPUUAMU.

11-12

2.7

Tema 17. Pazpabomxa mooyneii
UHIHCEHEPHBIX NPOZPAMM,
peanusyrouux Iphdhexmusnsie
anzopummsl peuieHus 3a0auu Ha
cobcmeentvle 3naueHuA (8 pacuemax
COOCMEEHHBIX KO1eDanuil
KOHCMPYKYuii, pacuemax nomepu
ycmouuueocmu)

13-14

2.8

Tema 18. Pazpabomka mooyneii
UHIHCEHEPHBIX NPOZPAMM,
Peanu3yiouux anzopummol
UHMeZPUPOBAHUs NO BPEMEHU
YPagHenuii OUHAMUYECKO20
Ppasnosecus KOHeuHOo-21eMeHmHOll
cucmemal.

15-18

d)Op.Mtl ammecmauuu

Bcero uacoB no AucuurIIinHe
Bo cemectpe 5

17

17

38
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< Buasbl yueOHoii padoTsl, DopMm
? = 2| BKIOYas CAMOCTOSITENHLHYIO Buabl camocTosiTeIbHOM PpadoThI bl
Paznen S % § padoTy CTY/1eHTOB, CTYJEHTOB aTrecT
5]
N 3 = 3 U TPYJA0EMKOCTb B Yacax anumn
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnasn Pazpabomka
UHIICEHEPHO20 NPOZPAMMHOZ0
obecneueHus, 00veOUHAIOWUX 6 ceDe
Paziuynble ImMansvl AHAAU3A OUHAMUKU
3.1 | u npounocmu kKoncmpyKyuit mawiun - 6 1-12 30 30
co30anue pacyemuvlx mooeJeii,
SU3YAIU3AUUIO, BbINOTIHEHUE
pacuemos, zpaguueckoe
npedcmasiieHue pPe3ynbmanos.
Tema 20. Memoow: omnaoku
3.2 | unsicenepubix npozpamMmmnbLx 6 13-14 2 2
KOMNJIEKCO8.
Tema 21. Memoost mecmuposanus
3.3 | unscenepnvix npozpammmsix 6 15-16 2 2
KOMNJIEKCO8.
Tema 22. Ilogviuienue naoexcnocmu
3.4 | unscenepHbIX NPOZPAMMHBIX 6 17-18 2 2
KOMNJIEKCO8.
Dopma ammecmayuu J
Bcero vacoB 1o nuciuruiiie 36 i 36
Bo cemectpe 6
Bcero yacos nmo qucuunJnHe BO 53 53 110
BCEX ceMecTpax
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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:
15.03.03 «IIpukaagHass MeXaHUKA))
(YypoBeHb 0akajiappuara)
Mpopuab «IlporpamMvHbie U HMPPOBbIE TEXHOJOIMHM B IMHAMMUKE U IPOYHOCTH
Dopma obyuenus: ounas

Kageopa: Junamuxa, npounocme mawiun u conpomueienue mamepuanos

@OH/1 OUEHOYHbBIX CPE/ICTB

IO JUCIHHUIIJIMHE
«Pa3padoTKa HHKEHEPHOT0 MPOTrPAMMHOI0 O0ecredeHu s »

Cocrag: 1. ITacnopt ¢oHaa OLIeHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB:

CocTaBUTEID:

PycanoB O.A.

Mockea, 2024 200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHLIUA

Tabnuua 1

«Pa3paboTka MH:KEHEPHOI0 MPOrPAMMHOI0 odecreyeHuns»

OI'OC BO 3

B miporiecce 0CBOGHUS JaHHOM TUCIMILIMHBI CTYICHT (POPMHUPYET U JIEMOHCTPHUPYET CIICIYIOIINE
o01enpogeccuoHaTIbLHBIE H TPOecCHOHATbHbIE KOMITIETEHMH |

KOMIETEHLIUU
WH- ®OPMY.TUPOB-
NEKC KA

IMepeyeHb KOMIIOHEHTOB TexHnoorus Dopma
¢GopMuUpPOBaHU  |OIIEHOYHOT
1 0 cpeAcTBa
KOMIIeTeH Ui

CTteneHu ypoBHeii 0CBOeHHS
KOMIIeTEHIIH i
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[1K-4

['0TOBHOCTH BBITIONHSITH
Hay4HO-
MICCIIEI0BATENbCKHE
[paboThI B 00IacTH
[IPUKJIAJHON MEXAHUKHU C
MCIIOJIb30BaHUEM
COBPEMEHHBIX
BBEIYHCIIUTEITHHBIX
METO/IOB,
BBICOKOITPOU3BOAUTENHH
bIX BBIYMCIIUTEIHHBIX
CHCTEM M HAyKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTUH, IIUPOKO
[pacrpocTpaHEHHBIX B
[IPOMBITTUICHHOCTH
CHCTEM MHPOBOTO
YPOBHSI, U
SKCIIEPUMEHTAIBHOTO
000pyIOBaHUS IS
[IpOBENCHUS
MEXaHUYECKUX
HCIIBITAaHUI.

3HATD:

CUHTAaKCHUYECKUE KOHCTPYKLIMH, 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

MCIIOJIb30BAHNUEM COBPEMCHHBIX BBIYHCIIUTCIIbHBIX

METOJI0B, BEICOKOIIPOU3BOAUTEIBHBIX
BBIYMCIIATENBHBIX CUCTEM U HAYKOEMKHUX
KOMITBFOTEPHBIX TEXHOJIOTUI;

BJIA/ICTh:

MHCTPYMEHTaMHU pa3paboTKH MH)KEHEPHBIX
[porpamMMm OJHOW M3 COBPEMEHHBIX
BBIYMCIIMTEIBHBIX CPEXl IPOIPaMMHUPOBAHUL. .

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

YO,

AU,
K

&

-

g9 39

ba3oBblii ypoBeHb:

- CITOCOOCH npedcmasisams OmoebHble
KOHCMPYKMUBHbBLE IeMEHMbL MAWUH (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

npeocmasisims omoeibHble
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 JIOKJIaJIOM
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I1K-6

Crnoco0HOCTB
[IPUMEHSITH
[IporpaMMHBIE CpPENICTBA
KOMIBIOTEPHOU
rpaduKu u
BH3YyaIH3alUH
pe3yabTaTOB  HAay4HO-
M CCIIEN0BATENBCKON
eI TeIbHOCTH,
opOpMIIATE OTYETHI |
[pe3eHTallll, TOTOBUTH
pedepaThl, JOKIAILI U
CTaTb C  TIOMOIIBIO
COBPEMEHHBIX OQHCHBIX
MH(OPMaITHOHHBIX
TEXHOJIOT'UH, TEKCTOBBIX
u rpaduIecKknx
PETaKTOpOB,  CpEACTB
[eJaTy.

3HATH:

OCHOBHBIE TIPHUHIUIBI aITOPUTMU3ALMH ITPH
[pa3pabOoTKe U MCTIOIB30BAHUU MHKEHEPHBIX
[porpamMM pacuera HanpsKeHHO
IneopMUPOBAHHOTO U TEIIOBOTO COCTOSTHUM
KOHCTPYKLIMI MAIlIVH.

'YMeTb:

MCIIOJIH30BAaTh COBPEMEHHOE MPOrPaMMHOE
obecriedeHe Jyist pa3pabOTKH MporpamMmm
WHKEHEPHOT 0 aHaJIN3a HANPSHKEHHO
neopMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
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
07151 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 mooenel

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 IOTyYeHHBIX
BHAHWIA B  TpOIEcCe  TMOATOTOBKH K
CeMHHapaM, K BBICTYIUIEHHUIO C JIOKJIaJIOM
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MK-11

CnocodHOCTH
[IPOCKTUPOBATH JETAIU U
Y3JI6I C UCITOJIb30BAHUEM
IPOrpaMMHBIX CHCTEM
KOMITBIOTEPHOTO
[IPOCKTUPOBAHUS Ha
0CcHOBE 3P PEKTUBHOTO
COUCTAHUA HepeI[OBbIX
TEXHOIOTUHN 1
BBIITOJTHCHU A
MHOI‘OBapI/IaHTHbIX
[pacyeToB.

BHATD:
TEOPETUUECKUE OCHOBBI KOMIIBIOTEPHOTO
MPOSKTUPOBAHUS Ha OCHOBE 3(PPEKTUBHOTO
COUYCTAaHUA MEPECIOBBIX TEXHOJIOTUM M BBHITTOJIHEHUS
MHOTOBapHUAHTHBIX PACUETOB C UCIIOIH30BAHUEM
BBICOKOITPOU3BOJUTCIIbHBIX YN CJIICHHBIX
QJITOPUTMOB MHXKEHEPHOTO aHaJIM3a KOHCTPYKIIUM
MAalllnH.

YyMeThb:

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

BJIaJeTh:

HaBBIKAMH MCIIONIb30BAHUSA I Pa3paOOTKU
COBPEMEHHOT0 IIPOTPAMMHOT0 00eCTIedeHu s
IMIPOCKTUPOBAHWA U MHKCHCPHOI'O aHAaJIn3a
KOHCTPYKIIUH MAIIIMH.

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

YO,

/14,
K,

Rl R

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 V3108
MawiuH.

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

Tpunoosicenue 3
K pabouetl npocpamme

«P a3pa60ml<a UHMHCEHEPHO20 NPOZPAMMHO20 obecneueHus»

HaumenoBanue [IpencraBnenue
No OIIEHOUHOTO Kpartkas xapakTepucTuka OeHOYHOTO OLICHOUYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC
CoBMecTHas JCeSITEIIbHOCTh TPYIIITBI
oOyuaromxcs u MeAaroruIecKoro
[paboTHUKA noj yIpaBJIECHUEM
Tlenosas i/ MeJarornyeckoro  pabOTHHKA C  IEJbIo Tema (mpoGiema),
1 poieBas Hrpa pereHuss y4eOHBIX U TPOQPECCHOHAIBHO - KOHLETILIS, POJIA M
(1) OPUEHTHPOBAHHBIX 32714t MyTeM WIPOBOTO | OXKMIACMbIH PE3YILTAT MO
MOJICTUPOBAHUS ~ PEATbHON  TIPOOJIEMHOM KKIOU UTpe
cutyaruu. [lo3BosisseT OICHWBATH YMEHUE
QHAIM3WPOBATE W peliaTh  THIIUMYHBIC
npodeccnoHaIbHBIC 3a/1a4H.
[IpoGnemHoe  3amaHue, B KOTOPOM
oOyuaroniemMycss TMpeayiaraloT  OCMBICIUTD
2 Keiic-3agaua [pEeATbHYIO npodeccuoHaabHO- ([3a7aHus Il pelIeHus Keic-
(K-3) OPUEHTHPOBAHHYIO CUTYAILIHIO, 3a1a4u
HEOOXOMMMYIO  JUId  pEelIeHUs  JaHHOU
poOIeMBbl.
CpencTBO KOHTPOJI yCBOEHHUS Yy4eOHOTO
MaTepuaga TEMBbl, pasjlieNa WIH pa3esioB Bompoch! 1o
KonnoxBuym UCLUIUIMHBI, OpraHN30BaHHOE KaK yuyeOHoe
3 TeMam/paszenam
(K) BaHATHE B BUJIE cobecemoBaHust [
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  OOydaroluxcsi 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 MOJIEMUKH, JUCITYTA,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebatoB
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[Ipoexr

(1)

KoHeuHBII  IPOAYKT, IOJIy4aeMbll 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 MpoOseM, OPUEHTHPOBATHCS B
MH(POPMALMOHHOM

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

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

Tembl rpynImoBbIX W/HITH
WHJVBHIyaJIbHBIX
IIPOEKTOB

PaGouas TeTpans
(PT)

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

OG6paser paboueit TeTpaau

Pa3HoypoBHeBbIe

3a4a4U U 3aaHUsA
(P33)

PasmuyaroT 3agaun 1 3aJaHUS:
Q) PEMPOTYKTUBHOTO YPOBHSI, TIO3BOJISIFOIIINE
OIICHUBATh "
NMMAarHOCTUPOBATh 3HaHWE (HAKTHUECKOTO
Marepuasa (6azoBbIC MTOHSATHA,
QITOPUTMBI, (DaKThl) U YMEHHE MPaBUIBHO
MCIIONb30BaTh CIEIHAIbHBIE TEPMHUHBI U
MOHSATHUS, Y3HABaHHE OOBEKTOB W3yUYCHHS B
[pamMKax OTIPENICIIEHHOTO paszzaena
TIMCIUTUTHHEI,
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-
rpaguueckas pabota
(PTP)

CpencTBo NPOBEPKM YMEHUH INPUMEHSATH
[10JIy4YCHHBIE 3HAHHUSA 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 CaMOCTOSITEIIbHOU paboThI
CTYIECHTA, MPEACTaBJIAIOIINI cOO0M KpaTKoe
M3JIOKCHUC B IIMCHbMCHHOM BUJIC
IOJIYyYEHHBIX PE3YIbTaTOB TEOPETUIECKOIO
aHaJIM3a OIpeAeIeHHOW HayyHOU (ydeOHo-
MCCIIeIOBATENIbCKOM)  TEMbI, TA€ aBTOP
[PAacCKpbhIBae€T CYTh HCCIEIyeMO MpoOIeMBbl,
IMPUBOJUT PA3JIMYHBIC TOUKHN 3PCHUA, A TAKIKEC
cOOCTBEHHEBIE B3IJIs1AbI HA HEC.

Tewmsl 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,
COOOIIEeHU

12

VYeTHbI onpoc
cobecemoBanue,
(YO)

CpencTtBo KOHTpOJIS, OpraHU30BaHHOE Kak
crelnuanbHas ~ Oecela  MEAarorHyecKoro
paboTHMKAa C OOydJalwmuMcs Ha TEMBI,
CBSI3AHHBIE C HW3Yy4aeMOW JUCHMIUIMHON, H
[pacCYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI
00yJaroLIerocs Mo ONpe/eIeHHOMY pa3zeny,
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
oOnacTel, 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
poLEAYpY H3MEpEHUs: ypOBHSA 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  AMCHUIUIMHBI,  JIENaTh
BBIBOJIbI, 00O0OIIAIOIINE aBTOPCKYIO TIO3UIIUIO

[0 TIOCTaBJICHHOU MpobieMe.

Tematnka ncce
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