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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[enpto wu3ydeHuss aucuuiuinHbl «Pa3paboTka HMHKEHEPHOTO MNPOTPAMMHOIO
oOecrieueHus» SBISETCS:

— (opMupOBaHUE 3HAHUHN O TUIIOBBIX 33/layaX, CTPYKTYpE, alrOpUTMaxX, METO1ax
pa3pabOTKM  WHXKEHEPHBIX  NPOrPaMMHBIX  KOMILIEKCOB; 00  0OBEKTHO-
OPUEHTHUPOBAHHBIX fA3BIKAX MPOTPAMMUPOBAHUSA; O COBPEMEHHBIX cpefax pa3paboTKu
nporpamMMm; O METOJAX pealu3aluyd BBICOKOIIPOU3BOAMTENBHBIX BBIYUCICHUN U
BU3YaJIbHBIX  CpPEJACTBaX MPOTPAMMHPOBAHHUS  NPUIOKEHUH C  TpaduiyecKum
uHTepdeiicom; 0 cnocodax co3naHus MPUKIATHOTO MPOrPAaMMHOTO OOecTeueHus st
WHXEHEPHOIO0 aHaJln3a JUHAMUKH, YCTOMYHMBOCTH, TEIJIOBOTO W  HaIPSIKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUM KOHCTPYKLIUNA MAIIWH, UX JeTallei U Y3JIO0B,

- MMOATOTOBKA CTYJIEHTOB K JI€ATEIbHOCTU B COOTBETCTBUU C KBaTU(UKAITMOHHON
XapaKkTepUCTUKON OakanaBpa 1o Hampasienuto 15.03.03 IlpuknagHas MexaHUKa,
npoduisb: «IIporpammubie 1 1H(PPOBBIE TEXHOIOTMU B TUHAMUKE U IPOYHOCTH.

1.2 3agaun AMCHUIIITHHDI

3agayamMu  gucuuIiUiiHbl  «Pa3paboTka  WMHXKEHEPHOTO  MPOrpPaMMHOIO
oOecreyeHus SBISIOTCS:

- O3HAaKOMJICHME  CTYACHTOB C  BO3MOXKHOCTSIMH, CHHTAaKCUYECKUMU
KOHCTPYKIIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJAOB U OMOIMOTEKaMU
npoieryp 00bEeKTHO-OPUEHTHUPOBAHHOTO S3bIKa MPOTPAMMHUPOBAHUS TMPU pa3pabOTKe
MPUKIAAHBIX TPOrpaMM HCCIEAOBaHUS JUHAMHUKMA W TPOYHOCTU Y3J0B U arperaTtoB
MaIITiH;

- 3HAaKOMCTBO CTYJEHTOB C OJHOW W3 COBPEMEHHBIX Cpea pa3padoTKu
BBIYMCIIUTEILHBIX POTPaAMM;

— u3ydyeHue S(O(PEKTUBHBIX BU3YAIBHBIX METOJOB Pa3pabOTKA MPHIOKEHUN U
peanu3aiui  BBICOKOIIPOU3BOJUTENIBHBIX YHUCJIEHHBIX aJTOPUTMOB IS aHalv3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKIUI MaIlIvH;

- (popMHpoOBaHUE Y CTYACHTOB HABBIKOB pa3paOOTKH KOMIIOHEHTOB MHKEHEPHBIX
MPOTPAMMHBIX KOMIUIEKCOB [IJIi MOJCJIMPOBAHUS KOHCTPYKIIMM MaIllMH, aHaju3a
JTUHAMHUKH, YCTOMYUBOCTH, TEIJIOBOTO M HAMNPSHKEHHO-AS(OPMUPOBAHHOTO COCTOSHUM
UX J€TaNeN U y3JI0B.

2 MecTo TUCHHMIUINHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/IbHbIX MPOrpaMM

Hucuumuinaa  «Pa3paboTka HMHXXEHEPHOTO  MPOTPaMMHOTO  OOECTICUCHUS»
OTHOCHUTCSI K BApUATUBHOM YacTu OJioka | AuCIUIIMH (Moaysei) nmpodeccroHaaIbHOro
IIUKJIa OCHOBHBIX 0Opa3zoBaTeNbHbIX Mporpamm (OOII) mo HampaBJICHUIO MOATOTOBKH
15.03.03 [IpuknagHas mexanuka, npoduib: «IIporpammubie U HUPPOBBIE TEXHOIOTHU
B JJMHAMUKE ¥ TIPOYHOCTH.

[IpenmecTByOmMUMI KypcaMu, Ha KOTOPBIX Oasupyercs nuciuruimia «PaspaboTtka
MHXEHEPHOTO NMPOTPAMMHOI0 00ECIICUEHHUSD SBIISIOTCS:
- OCHOBBI IPOTPaMMHUPOBAHUS;



- S3BIKM TIPOTPaMMHUPOBAHUS Ui OOECIEYeHHsI IMPOTPAMMHBIX KOMIIJICKCOB
JMHAMHKH W IPOYHOCTH;

- MareMatuka (nIuHEHHas anreOpa u auddepeHnuaNIbHOe  MCYHCICHUE,
MaTeMaTUYeCKH aHaJN3, YpaBHCHUS MareMatudeckon (usuku, muddepeHuaibabe
YpaBHCHHS U KOMIUICKCHBIN aHAIN3);

- CONPOTHUBIICHUS MAaTEPUAJIOB;

- TeOpEeTHUYECKasT MEXaHHKA.

3 KomnereHuuu obOyuawuierocsi, ¢gopmupyemble B pe3yJibTaTe OCBOCHHUS
AUCHHUIINHBI

B pesynbraTte OCcBOEHHUS AWCIMILIMHBI CTYJICHT JIOJDKEH O0IanaTh CIETYHOIIUMU
npodeccuonanbabiMu kommeTeHusmu ([IK-4, TTK-6, TTK-11):

[TK-4 T'OTOBHOCTBH BBIMIOJIHATh HAYYHO-HCCIEAOBATEIBCKUE PAaOOTHI B OOJACTH MPHKIIATHOM
MEXaHUKH C MCIOJIb30BAHUEM COBPEMEHHBIX BBIUYMCIUTENBHBIX METOJ/IOB, BHICOKOIIPOU3BOAUTEIIBHBIX
BBIYMCIIUTEIIBHBIX CUCTEM M HAYKOEMKHX KOMITBIOTEPHBIX TEXHOJOTHI, IIMPOKO PACIPOCTPAHEHHBIX B
MPOMBIIIJICHHOCTH CHCTEM MHPOBOTO YpPOBHS, M O3KCIEPUMEHTAIBHOTO OOOpYIOBaHUS IS
MPOBEJICHUS MEXaHUYECKUX UCTIBITAHUM.

[IK-6 CrnocoOGHOCT, NPUMEHATH MPOrPaMMHBIE CPEICTBA KOMIIBIOTEPHOUW TIpaduku U
BH3YyaJIM3allid PE3yJIbTaTOB HAYyYHO-HCCIIEAOBATEIILCKOW JIEATEIBHOCTH, O(OPMIISATH OTYETHI U
Mpe3eHTAllMl, TOTOBUTh pedeparbl, MOKIaAbl W CTAaThbU C IOMOIIBI0O COBPEMEHHBIX OQHCHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH, TEKCTOBBIX U TPAPUUECKUX PEIAKTOPOB, CPEACTB IIEUaTH.

[TK-11 CriocoOHOCTh MPOEKTUPOBATH JIETAIN U Y3JIbI C UCIOIB30BAHUEM IIPOrPAMMHBIX CHCTEM
KOMITBIOTEPHOT'O MPOCKTHPOBAHUS HA OCHOBE 3(PQPEKTUBHOTO COUYCTAHHS IEPEIOBBIX TEXHOJIOTHH H
BBIIIOJIHEHUS] MHOTOBAPUAHTHBIX PAaCU€TOB.

B pesyabrare ocBOeHUs
o0pa3oBaTe/ibHOI
Kon IPOrPAMMET Ilepedyenb niIaHMpyeMbIX pe3yJibTATOB
KOMIIeTCHIIUH N o0y4eHus1 MO AUCHHILINHE
o0yyaromiicst 10J17KeH
o0JsazarTh
OIIK-11 Crnoco0eH BBISBIATH 3HATh:

€CTECTBEHHOHAYYHYIO ® CHUHTaKCHYECKUE KOHCTPYKIIHH,

CYIIHOCTb IIpo0JIeM, CTPYKTYphI JaHHBIX, HA0OpPHI METO/I0B

BO3HHUKAIOIINUX B X0OJI€ U cOCTaB OMOIMOTEK MPOLEAYP

npodeccuoHaTbHON 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA

NeSITENIbHOCTH, ITPUBJIEKATh IPOrpaMMHUPOBAHUS.

A7 MX PEIICHUS QU3UKO- | yMeTh:

MaTeMaTHYCCKHIT ammapar e pa3pabaTbiBaTh KOMIOHEHTBI

U COBpEMEHHBIE MH)KEHEPHBIX MPOTrPaMMHBIX

KOMITbIOTEpPHBIE KOMIUIEKCOB ISl HCCIIEI0BAHUS

TEXHOJIOTHH; JTUHAMUKU U TIPOYHOCTH
KOHCTPYKIMI MaIluH C
HCII0JIb30BAaHUEM COBPEMEHHBIX
BBIUHCIUTENbHBIX METOJIOB,
BBICOKOITPOU3BOIUTENBHBIX
BBIUHCIUTENbHBIX CUCTEM U
HayKOEMKHX KOMIIBIOTEPHBIX




TEXHOJOTHUH,

BJIA/IETh:
® UHCTpYMEHTaMH pa3paboTKu

UH)XCHEPHBIX MPOTpamMM OJHOU U3
COBPEMEHHBIX BHIYMCIUTEIBHBIX CPEl
IPOrpaMMUPOBAHUS.

OIIK-14

Crnocob6eH pa3pabaTbIBaTh
QIITOPUTMBI U
KOMITBIOTEPHBIE
MIPOrPaMMBI, IPUTOTHBIE
IUTSL IPaKTUYECKOTO
MIPUMCHCHHUS

3HaTb:
¢ OCHOBHBIC IPUHIIUIIBL

QITOPUTMHU3ALUY TIPH pa3paboTKe U
UCIIOJIb30BaHNU MH)KEHEPHBIX
IIpOrpaMM pacyeTa, HaIlpsKEHHO
1e(pOpPMHUPOBAHHOTO U TEIJIOBOTO
COCTOSIHMM KOHCTPYKLIMM MAaIlliH.

yMeThb:

HCIIOJIb30BaTh COBPEMEHHOE
porpaMMHOE o0ecriedeHue IS
pa3paboTKu MPOrpaMM UHKEHEPHOTO
aHaM3a, HaIPSHKECHHO
ne(hOpMUPOBAHHOTO U TETLLIOBOTO
COCTOSIHMI JIeTajiedl ¥ y3JI0B MallliH.

BJIAJ1€Th:

HaBbIKaMH HpI/IMeHeHI/Iﬂ CUCTEMBI
IPOrpaMMUPOBAHUS )T Pa3padOTKH
HNPUKIAaIHBIX [IPOrpaMM IS pacyeTa,
HaIPsHKEHHO J1e(OPMUPOBAHHOTO U
TEIIOBOT'O COCTOSIHHHM JieTajieil u
y3J10B MalllMH.

4 CTpyKTypa U coiep:KaHue TUCHUIIMHBI

OO6mast TPyA0EMKOCTh JUCHUIUIMHBI COCTABISAET 6 3a4eTHBIX eAuHHIl, T.e. 216

akajemMudeckux dyacoB (13 HuX 110 gacoB — camocTosTenbpHas paboTa CTYJEHTOB).

JuciuninmHa 4YuTaeTcss Ha BTOPOM, TpeTheM Kypcax B 4, 5, 6 cemecTpax.
[IpoBonsaTcs maboparopHbie paboThl — 53 yaca, npakTHUueckue 3auaTus 53 yaca. @opma

KOHTPOJIst —3a4eThl (4, 5 cemecTp), sk3ameH (6 cemecTp).

Bup yueOHoit padoTrsl | Beero yacos Cemectp
4 5 6
OOmas Tpy10eMKOCTb 216 (6 3.¢.) 72 (23e) | 72(23.e) | 72(23.e.)
AyaUTOpHBIC 3aHATUS 106 36 34 36
(Bcero)
B Tom uncie
JCKIUH - - - -
[TpakTruueckue 3aHsATUS 53 - 17 36
JlabopaTopHbIe 3aHATUS 53 36 17 -
CamocrosiTenbHas 110 36 38 36




paboTa CTy/ieHTa
KypcoBas padota HET HET HET HET
KypcoBol npoekr HET HET HET HET
Bun npomexyTouHON 3auer 3auer DK3aMeH
aTTecTaluu

CtpykTypa U  cOJEp)KaHME JUCUUIUIUHBI  «Pa3paboTka  MHKEHEPHOIO

IIporpaMMHOI O o0ecIeueHUs» 10 CpOKaM U BHOaM pa6OTBI OTPAKXCHBI B HpI/IJIO)KGHI/II/I
1.

Conep:kanue pa3aejioB IUCUUIIIIHHBI.

Tema 1. BBenenue.

O030p aKTyaJIbHBIX MPUKIAAHBIX 3a]a4 JUHAMUKA U MPOYHOCTH, IPU PEUICHUU
KOTOPBIX HCMOJIb3YIOT WHXKEHEPHBIE MPOrpPaMMHBIE KOMIUIEKCH. O030p CTPYKTYpHI U
(yHKIIMOHATIAa WHXEHEPHBIX MPOTPAMMHBIX KOMIUIEKCOB JWHAMUKH W MPOYHOCTH,
CBSI3aHHOTO C OCYIIECTBIICHHEM TE€OMETPUUECKOTO MOJCIUPOBAHUS, BBIIOTHEHUEM
JTUCKPETU3AINH TE€OMETPUUYECKUX OOBEKTOB, CO3JJaHUEM KAaYECTBEHHBIX TpadUyecKux
M300paKEeHHM, MPOBEICHUEM CJIOKHBIX BBICOKOIPOU3BOAUTEIBHBIX MapalieIbHbIX
BBIYMCIICHUM C OoybIIMMU OOBEMaMM JaHHBIX JIJII  aHallh3a HaIpsSKEHHO-
1e(hOpMUPOBAHHOTO COCTOSIHUS, KOJICOaHUH, YCTOMUUBOCTH, TEPMUUECKOTO COCTOSTHUI
JeTaje u y3J0B MalllvH.

O0630p BO3MOXHOCTEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB pa3padOTKU
(cpen  pa3pabOTKH, KOMMWISITOPOB, OTJIAQTYMKOB, OMOIMOTEK Tmpoueayp U Jp.)
WH)KCHEPHBIX  KOMIUIEKCOB JIMHAMUKM W TPOYHOCTU. TEHICHIMH Pa3BUTHUS
WHCTPYMEHTOB DPa3pa00TKU HHKEHEPHBIX MPOTPAMMHBIX KOMILJIEKCOB JJIi PEIICHUS
3a/1a4 TUHAMUKHA U TIPOYHOCTH.

O0630p ammapaTHOM 4YacTH BBIUYUCIUTEIBHBIX CPEICTB, HX apPXUTEKTYPHI,
KOMIIOHEHTOB, Nepu(epuitHoro 000py0BaHusl, KOTOPOE 33IEUCTBYETCSI MHXKEHEPHBIMHU
MporpaMMaMu sl PEICHUs 3aa4 TUHAMUKU U IPOYHOCTH.

0630p AGPEKTUBHBIX H  MPOU3BOAUTEIBHBIX  UYHCICHHBIX  aJITOPUTMOB,
peanu3yeMblX B HHXKEHEPHBIX MPOTrPpaMMHBIX KOMIUIEKCAX A PpEIIeHUs 3a1ay
JUHAMHUKU U POYHOCTH.

JleMoHCTpanust  pe3ysbTaTOB TMPUMEHEHHS pa3pabOTaHHBIX  HMH)KCHEPHBIX
MPOTPAMMHBIX KOMIUIEKCOB B HCCIIEIOBAHUSX PEATBbHBIX KOHCTPYKLUHMI MAaIlWH.
DneMEeHThI MATPUYHOU alreOphbl ¥ TeOMETPUUECKOTO MOJICTUPOBAHMUS.

Tema 2. Kparkuii 0030p mnpeamecTBYOIUIMX MATEPHAJOB, HAa KOTOPBIX
OCHOBAH JaHHBIN KypC.

ba3zoBble MOHATHS, TEPMUHBI U OMNPEICICHUs, OCHOBHBIE CHHTAKCHYECKHE
KOHCTPYKIIUH, CTPYKTYPBI JaHHBIX sI3bIKa MporpamMmMupoBanus C++.

AndaBuTHO-1IU(PPOBBIE CUMBOJIBI, KIIOYEBBIE CIOBA, UJICHTU(PUKATOPHI, 3HAKU
omeparuil s3pika mporpaMmmupoBanusi C++. KomMeHTapuu B TEKCTE MPOrpaMMBI.

[IpocThie TUMBI TaHHBIX, YKA3aTEJIH, MACCUBBI, CTPYKTYpbl. OnMcaHNe TaHHBIX B
porpaMme.



Jlornueckue BoipaxeHus. Jloruueckue oneparuu. ApupmMeTHIecKrue BbIpaKeHUS.
Apudmernueckue omnepauuu. [Ipuoputer BBINOTHEHUS ONEpalMii MpPU BBIYKUCICHUU
3Ha4YeHHUA BbIpaxkeHus. [[peoOpa3zoBanue TUIOB TaHHBIX.

basoBeie  omepaTtopel  s3pika  nporpammupoBanus ~ C++. Oneparopsl
MIPUCBAaMBAHMS, LIUKJIA, YCIOBHBIE, IEPEX0/IA, COCTABHBIE.

[leperpy3ka onepaTopos.

HcnonszoBanue ¢ynkiuil. dopmansupie mapameTpbl. OOMEH JaHHBIMU TIO
3HAYEHHMIO U MO CChUIKE. Bo3Bpaniaemblii mapaMeTp.

Crnosxnble Tunbl JanHbix. Kinacesl. CTpykTypa kiacca. [lonstus o0bexTa Kiacca.
[IyOnuyHble W 3alllMIEHHBIE AJIEMEHTHl Kiacca. ba3oBble M MPOU3BOAHBIEC KIIACCHI.
Hacnenosanue. [leperpyxaembie QyHKIIUU.

NHucTpyMeHTallbHBIE  CpelcTBa  mporpamMMupoBanusd. HHtepdeiic  cpemsl
nporpammupoBanus  MS  Visual Studio. TIlanenmu «OOo3peBareib pelICHHI»,
«IIpencraBnenue kiaccoBy, «Pecypcb». CrnocoObl co3iaHus U HACTPOMKH IMPOEKTA.
Co3nganue pecypcoB (IMaJIOTOBBIX MaHENEH, TMaHeleld HWHCTPYMEHTOB, MEHIO,
aKcenepaTopoB M Jp.) Ha oCHOBe 1absoHOB. Mcnonb3oBanue «Macrtepa Ki1accoB» s
CO3JaHusl TEPEMEHHBIX, (PYHKIUH, KiIaccOoB. BO3MOXHOCTH BBIIIOJIHEHUS OTIaJKU
IIPOEKTA.

Co3nanue KOHCOJIBHBIX NpWIOKeHHW. CTpyKTypa KOHCOJBHOM IPOTPAMMBI.
JupexkTuBbl mnpemnpoueccopa. [1o0anibHOE M JIOKaJIbHOE IMPEACTABICHHE JaHHBIX.
O6mactu BUAMMOCTU TepeMeHHbIX. (CTaThyeckoe W AUHAMUYECKOE pa3MeIleHUe
naHHbIX. Onepanuu BBOJA/BBIBOJIa Ha KOHCOJIb yIpaBieHus, B (aitn. Komnumsamus u
OTJIa/IKa MPOrpaMMBl.

Co3znanue npuiioXKeHU Ha OCHOBe OJsioka auanora. O630p cpeacTB OMOIMOTEKU
MFC (MS VC++) nans co3maHus TPWIOKEHHWH HAa OCHOBE OJioKa Jualiora.
Hcnonp3oBanne UWHTEPPENUCHBIX JJIEMEHTOB YIpaBICHUsS THIIA: KHOIKA, OKHO
pEeIaKTUPOBaHUS, MEpeKItoUaTeb, CIUCKH, 0eryHoK u Ap. Co3manue oO0pabOTUMKOB
coOBITHI NpU padbOTe C JIIEMEHTAMH YIIPaBJICHUSI.

Coznanue npuioxeHuid ¢ rpapuuyeckum uHTepdeiicom. CpencrBa OMOIMOTEKU
MFC (MS VC++) mist co3manus TpuioxeHHd ¢ rpaduueckuMm wuHTepdericom (B
apXUTEKTYpe  <«JIOKYMEHT-TIpeAcTaBieHue»). Hacrpoiika Buzma  rpaduyeckoro
npuioxeHus. CTpyKTypa NMPUIIOKEHUN B apXUTEKTYpe «IOKYMEHT-IPEJICTABIICHUE)» C
OJTHUM JIOKYMEHTOM / MHOTUMU JTOKYMEHTaMH.

Pabota ¢ rpapuyeckuMu MHCTPYMEHTaMHU PHUCOBAHMSI OKHA: OOBEKTHI KIIACCOB
KHCTb, I1€p0, OUTOBBIM MaCCHUB, MIPU(T, PETHUOH.

Co3aHne 3JEMEHTOB YIPABICHUSA: OCHOBHOE MEHIO M €ro 3IIEMEHTHI,
KOHTEKCTHOE€ MEHIO, TMaHelb WHCTPYMEHTOB. lcronb3oBaHMe TOpSYMX —KIIABUII
(axcenepatopoB) aJis yrpaBiaeHus nporpaMMmoi. CriocoObl paboThl ¢ MBIIITBIO. 3aaHNe
nmojickazok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznanve qoYepHUX OKOH M OJOKOB auajora (MoJadbHBIN/HEMONATBHBIN OJOKH
auanora, OJ0K IMaiora co BKJIAIKAMH).

OO1ue 610K ranora: OTKPBITh (DAl AJig YTEHUs, OTKPBITh (Gaii s 3amucH,
BBIOOp 11BETa, BBIOOD 1Ipu(Ta TEKCTA, eYaTh JOKYMEHTa U Ap.

3anyck npuiiokeHui u3 nporpaMmmbl. Co3/laHEe TOTOKOB.



Tema 3. Bo03MOXKHOCTH CO3JaHHUSI PeAJNCTHYECKUX H300pakeHHH B
HHKEHEPHBbIX MPOrPaMMHBbIX KOMILIEKcax ¢ moMombio oudauorexku OpenGL.

[IpeumymectBa wucnonb3oBanus Oubmmotekn OpenGL  mns  paspaboTku
rpadgudeckoro uHTEp(dEica B MHKEHEPHBIX MPOTPAMMHBIX KOMIUIEKCAX MO CPABHEHUIO
C UCHOJb30BaHUWEM cTaHAapTHBIX Tpaduueckux ¢yHknuid (GDI) cucremsr Windows.
OcHOBHbBIE TIPUHIIMIIBI BEKTOPHOW M pacTpoBoi rpaduxu. HawanbHblie cBeneHHs 0
o6ubnnorexke OpenGL. Opranu3zaius A0CTyIa U3 UHXKEHEPHOU MPOorpaMMbl K QyHKIUAM
oubmmotexku. Tumbsl qanHbIX B OpenGL.

CpencrBa OuoOnmoreku OpenGL s co3maHust rpadUuecKuX HWHKCHEPHBIX
nporpaMm Ha si3bike MS C++. CuHTakcndeckue KoHCTpyKiuu komana OpenGL. O630p
KoMaHJ| 6ubmmoreku 6a30BeiX QyHkiui OpenGL. OcHOBHBIE YTHIUTHI B OMOIHOTEKE
yruaut OpenGL (GLU - 6ubmanoreka). DyHKIMHM [OMOJHUATEIBHON  OHMONIMOTEKH
OpenGL (AUX - 6ubmauoteka).

Tema 4. Pa3paGorka mnpocrtoii rpaguyeckoidi HHKEHEPHOW NPOrpaMMmbl,
peamu3ywoieii pyakuun 6udauoreku OpenGL. Ynpasienue uerom. Bekropusbie
NPUMHUTHBBI.

Nuanmmamuzanus okHa B OpenGL. 3amanue mBeta (oHa W TEKyIIEro IBETA.
BekTopHbIE TPUMUTHUBEI — BEPIIUHBI, OTPE3KH NPSIMBIX JHMHHUH, MOCIEIOBATCIIBHOCTH
OTPE3KOB TMPSMBIX JTHHUHN (TIOJUINHUH), 3aMKHYTHIC TOJUIHHUK, TPEYTOJILHUKH, BEEp
TPEYTOJIbHUKOB,  CBSI3aHHBIC  TPEYTOJbHUKH,  YCTHIPEXYTOJIbHUKH,  CBS3aHHBIC
YETBIPEXYTOJLHUKH, TIOJTUTOHBI (MHOTOYTOJIBHUKH). YTIpaBJICHUE CTIQKUBAHUEM JTUHUN
MIpU pa3BEPTKE BEKTOPHOIO MPUMUTHUBA B pacTp (yCTpaHEHHs cTyneH4daToro 3ddexra).
CTOpOHBI MOBEPXHOCTH MHOTOYTOJbHUKA. PEeXMMBI OTOOpa)KEHUS BEpIINH, JMHUH,
oOnacTeil. YnipaBiieHHE y1aleHHEeM HEBUIUMbIX JIMHUM.

3D-06bexTe AUX-0uOInoTexu.

O0630p METONIOB yAQJICHHUs] HEBUIUMBIX JIMHUNA. AJTOPUTMBI BEKTOPHOTO
yAaJeHUs HeBUAUMBIX JIMHUK. PacTpoBoe ynajaeHrne HeBUIUMBIX JTUHHUHN. TecT riryOnHbI
C ucrnoib3oBaHueM Z-0ydepa.

Pa3paboTka WHXEHEpPHOW TpapUUECKO MpOrpaMMBl pacueTa T€OMETPHUUYCCKUX
XapaKTePUCTHK TPOU3BOJBHOTO MPO(HIs MOMepeyHoro cedeHus Oamku (pacyer
IJIOMIAN, CTaTHYECKUX MOMEHTOB, TIIOJIOKCHUS IICHTpAa TSKECTH, TJIABHBIX
IIEHTPAJIBHBIX MOMEHTOB HHEPITNH, OTIPE/ICIICHIUE OPUSHTAITUY TJIaBHBIX OCei).

Tema 5. Co3nanme cpeacrBamu OpenGL  CI0KHBIX TeoOMeTPHYECKHX
00bEKTOB.

O030p METOZ0B FEOMETPUUECKOI0 MOJIEIMPOBAHUSI TOBEPXHOCTEH.

Ucnonp3oBanne kpuBbix bespe, NURBS-kpubix. Coznanune mnoBepxXHOCTEH
besve, NURBS. Tpuanrymsius oonactu. Meroas! Tpuanryisituu B OpenGL.

Tema 6. Pabora ¢ pacTtpoBbiMu 00bekTaMu. @opmupoBanue, 0ydepusanus,
BbIBOJI OMTOBBIX 00beKTOB cpeacTBamu OpenGL.

butoBbie 00pa3bl. BeiBog 6uToBBIX 00BEKTOB. CTpyKTypa rpadiuecKux JaHHBIX.
Ucnons3oBanue Oydepa/bydepoB kaapa. Ctpykrypa BMP-daitnos. BriBon BMP-
(aitnos cpencrBamu OpenGL.

Tema 7. IlpoenupoBaHue MPOCTPAHCTBEHHBIX 00HEKTOB HA MJIOCKOCTh



[lonsiTusA: cuctemMa KOOpAMHAT OOBEKTa, CUCTEMA KOOpAMHAT HaOIIOAaTens,
CUCTEMa KOOPJMHAT OKHA MpOorpamMMbl, (pu3ndeckas cucteMa KOOpAUHAT (OTHOCUTCS K
MOHHUTODPY). AddunHble mpeoOpa3oBaHus KOOpAUMHAT (IIOBOPOT, TEpPEMEIICHNUE,
otpaxkenue). IlapamnensHoe M mepcrekTUBHOE mpoerupoBanue. Oprtorpaduueckoe
MPOCLIUPOBAaHNE. AKCOHOMETPUYECKOE IMPOCLHPOBAaHUE (M30METpUsA, JHUMETpUS,
tpumetpusi). CpeactBa OpenGL i BBIOTHEHHWS OmNEpanuii  MPOCIIUPOBAHMUS.
[IpumeHeHnEe TMIIOCKOCTEW OTCEYCHUs. BBINMOJHEHUE OTCEYEHUM HWHCTPYMEHTOM
«HOKHUIIBD.

PazpaboTka  uWHXXEHEpHOW  TpauUecKOl  MPOrpaMMbl,  OTOOpaXKaroIei
TpEXMEPHBIN O0BEKT B MPOU3BOJILHOM MAacIITade U paKypce ¢ yNpaBIEHUEM MbIIIBIO.

Tema 8. Padora ¢ Tekcrypamu B OpenGL

[lonsitue Ttexkctypol. Buael Tekcryp. Ilapamerper  Tekctyp. CrnocoObl
dbopmupoBanus Tekctyp. Hanecenue TekcTypbl Ha 00beKT. B3aumoelicTBie TEKCTyp ¢
IIBETOM OOBEKTA.

Pa3paboTka uHXeHEepHOU rpauyecKkoil MporpaMMmbl ¢ MPUMEHEHUEM TEKCTYp
IUTsl OTOOpaXKEHUsI TPEXMEPHOTO O0OBEKTA.

Tema 9. YnpaBjieHHe HBeTOBBIMH CBOWiCTBaMH 00beKkTa. OcBelleHHe CIEeHbI
B OpenGL

VYrpaBieHHe OCBEMIEHHOCThIO. (CBOMCTBA LBETa NPUMUTHUBOB, H3 KOTOPBIX
dhopmupyeTcsi 00beKT, 0€3 BBIMOJHEHUS pacueTa OCBelleHHOCTU. OTOOpakeHUE 1BETa
MPUMUTUBOB C YYETOM OCBEIIEHHOCTU OOBEKTa. 3aJaHue sl MOBEPXHOCTU CBOMCTB
¢oHoBoro,  AUPPY3MOHHOrO,  3EPKAIBHOTO M  SMHCCUOHHOIO  OTPAXKECHMS.
Hcnonbp3oBaHue MOHATHUS «TyMaH» i co3fianus dddexra riryOrHsbl.

Onucanue napamMeTpoB  HCTOYHHUKOB  CBeTa  (TIO3ULIMM,  HAIpPaBIICHHUS,
MHTEHCUBHOCTH, CTENIEHU 3aTyXaHUs, YTIJbl KOHyCa U JPYTUMX [MapaMeTPOB UCTOYHUKOB
¢doHOBOTO, MM(PYy3HOTO, 3ePKAITBHOTO CBETA). PeKMMBI CMEIIeHUS [IBETOB.

Pa3paboTka wuHXEHEepHON Tpaduyueckoil MpPOrpaMMbl, WILTIOCTPUPYIOIIEH
BO3MOKHOCTH MPUMEHEHHS OCBEIIEHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3nanue peajuCTHYECKHX H300pakeHUMi B HHIKEHEPHBIX
NMporpaMMax ¢ KOMILUIEKCHBIM HCI0JIb30BaHeM Bo3Mo:kHocTel OpenGL

I'paduueckne QGyHKIUMM TpOrpaMMbI-IPENpoLEeccopa MPOrPaMMHON CHCTEMBI
Merona KoHeuHbIXx 3yieMeHTOoB (MKD). Pa3paboTka wuHkeHepHOU rpaduyeckon
MpOrpaMMBI-IPOTOTUNA  BHU3yanuszaTtopa wmoaened MKD ¢ KOMIUIEKCHBIM
HCIIOJb30BaHMEeM  Bo3MokHocTer — OpenGL.  OOecmeueHne — B3aMIMOJCHCTBUS
pa3pabOTaHHOW MPOTPAMMBI C YHUBEPCAIBHBIMHU MIPOTPAMMHBIMHU KOoMILIeKkcamu ANSys,
LS-Dyna.

Tema 11. OcHOBBI OpraHu3aNuy MAPAJIeJTbHOT0 BLINOJIHEHUS AJITOPUTMOB

3ajmauyn  IMHAMHKA W TMPOYHOCTH MAIIWH, TpeOyIolue 3HAYUTEIbHBIX
BBIYMCIUTEIBHBIX 3aTpaT. AJTOPUTMBI B HMHXEHEPHBIX MpOrpaMmax JUHAMUKH H
MIPOYHOCTH, MPOU3ZBOAUTEIBHOCTh KOTOPBIX MOXHO 3HAYUTEIBHO MOBBICUTH 3a CUET
pacrapasuieIMBaHus IPOLECCOB.

ApXHUTEKTypa TMapajuleNIbHbIX  BBIYUCIMTENbHBIX cucTeM. llapannenbHbie
BBIYMCIIUTENbHBIE CHUCTEMBbl C OOIIed NaMAThio. BBIUHMCIWTENbHBIE CHCTEMBI C



pacnpeieIeHHOM NaMsAThlo, KiacTepsl. PacnpesneneHHble CETEBbIE BBIYUCIUTEIbHBIC
CUCTEMBI.

00630p cpencTB mapaIeIbBHOTO POTPAaMMHUPOBaHMS HAa OCHOBE TexHooruii MPI
(¢ pacmpeneneHHoi mamsATbi0), OpenMP (c oOmeli mamsaThiO). THUIIOBBIE CXEMBI U
MOJENN OpraHu3alHH napajieIbHbIX BBIYHCIICHUN B
MHOTOMPOIIECCOPHONH/MHOTOIIOTOKOBOW CHUCTEME.

[Ipumepsr  >pdextuBHOTO U HEIDHEKTHUBHOTO  MPUMEHEHHUS  CPEICTB
pacmapajsielMBaHusl B QJITOPUTMaxX pEIICHUS CHUCTEM JMHEHHBIX aireOpandecKux
YPaBHEHUI BBICOKOTO TIOPSAKA.

Tema 12. Ucnoab3oBanue OpenMP nis pacnapasiesiuBaHusi aJJTOPUTMOB B
HMHKEHEPHBIX IPOrpaMMax.

Pa3paboTka WHXKEHEpPHBIX MpPOrpaMM C MapajUIeNIbHbBIM BBIIIOJHEHUEM C
ucnoyibzoBanueM OpenMP. O63op aupexkTuB u ¢pynkuuii OpenMP.

Tema 13. Opranusanus BbICOKONPOW3BOAUTENbHBIX BBIYHCJICHUH ¢
3a1eiiCTBOBAHHEM PeCypCcOB BHIEOKAPT.

Hcnonp3oBaHne BO3MOXKHOCTEW MporpammHo-anmapatHoil cucremsl CUDA
BBITIOJIHEHUS TIApaJUICNIbHBIX omepanmii Ha Bupeonpoueccopax Nvidia. Apxurextypa
Bugeokapt Nvidia. Aromapnsie oneparun B CUDA. Martpuunsie onepanuu 8 CUDA.

Tema 14. PazpaGorka MopayJieil MH/KEHEPHBIX NPOrpamMM, peaju3yHIIHX
AJITOPUTMBbI ABTOMATHYECKOM I'eHepalui CeTOK KOHEYHbIX 3JIEMEHTOB.

O030p METOJOB aBTOMAaTHYECKON TE€HEpaluu CETOK KOHEUYHBIX 3JEMEHTOB Ha
IBYMEPHBIX M TpeXMepHbIX o0nacTsx. I[loHATUS peryiasipHOil U HeperysipHOR
pa3ouBku. Buabl perynspHeIX ceTok. Meroabpl aBTOMAaTHMYECKONM TeHepaluu
HEPETYJSIPHBIX CETOK.

Tema 15. Pa3paGorka MojayJieil MH:KEHEPHBIX NMPOrpamMm, (popMHpYyHOIIHX
OCHOBHbIC MATPHIbI Pa3JMYHBIX THIOB KOHEYHBIX 3JIEMEHTOB /JIsi AHAJIM3A
AUHAMMKH ¥ MIPOYHOCTH KOHCTPYKIMI MALIH.

Peanuzanusi OCHOBHBIX COOTHOIIEHHWH I CTEP>KHEBOIO KOHEYHOTO 3JIEMEHTA,
0aJIOYHOTO0 KOHEYHOr'O 3JIEMEHT, TPEYroJbHOTO KOHEYHOrO JJIEMEHTa AJid pEelleHUs
MJIOCKOM 3a7a4i TEOPUH YIPYTOCTH.

Peanuzanusi OCHOBHBIX COOTHOLIEHUH IJIsi HM30MapaMETPUUYECKUX KOHEUHBIX
AJIEMEHTOB Il PELICHUS IJIOCKOM M TpPEeXMEpPHOM 3aJady TEOpUU YIPYrOoCTH.
YeTblpeXyroiabHblil OMIMHENHBIM W30MapaMeTPUUECKUl KOHEUYHBIH 3JIEMEHT MIOCKOTrO
HaNpsHKEHHOT O COCTOSIHUSL. OObeMHbIN BOCBMMY3JI0BOM LIECTUTPAHHBIN
M30I1apaMETPUYECKUl  KOHEUYHBIA 3JIEMEHT Uil MOJEIMPOBAHUS  TPEXMEPHOIO
HaNpsHKEHHO-/1€()OPMUPOBAHHOTO COCTOSTHUSL.

Koneunsle snemeHTBl a1 pacdyera u3ruba miuactTuH. KomOuHHMpoBaHHME C
AJIEMEHTAMHU pacyeTa IUIOCKOI0 HANpPsSKEHHOIO COCTOSIHUS ISl CO3JaHUsl 3JIEMEHTOB
o0onouku o6miero mosiokeHusi. KoHeYHbIe 5JeMEHThI TOHKOM OCECHUMMETPUYHON
000JI0UKH. YYeT rpaHMYHBIX YCIOBHM B 3a7jauaX MEXaHUKU Je(POPMUPYEMOTO TBEPAOTO
Tena.

Peanuzanusi COOTHOILIEHHWH KOHEUHBIX JJEMEHTOB JUIA pElIeHHs 3ajad
TEIJIONPOBOAHOCTU. YUET IPAaHUYHBIX YCIOBHM B 3aJ1a4axX TEMJIONPOBOJIHOCTH.



Tema 16. Pa3paboTka MojayJeil HH:KEHEPHBIX NPOrpaMM, peau3youux
3¢ deKTUBHBIE AJTOPUTMBbI PpelleHUsl CUCTEM JHMHEHHBIX aJredpamvecKux
YPaBHEHH BBHICOKOI0 MOPAIKA ¢ CHMMETPUYHBIMH Pa3pesKeHHbIMH MATPUIIAMM.

OO030p MPSMBIX aJITOPUTMOB PEIICHUS CHCTEM JUHEHHBIX alredpandecKux
YPAaBHEHUN BBICOKOTO TNOpsJIKA C CUMMETPUYHBIMUA Pa3pEKEHHBIMH MAaTPHUIIAMH.
Peammszanms wmetoma LDLT gns pemeHus CcHCTEM JIMHEMHBIX —alreGpaMmuecKux
ypasHenuii. O6nacte npumenuMoctd Meroga LDLT. O630p urepanoHHBIX METONOB
pemienus cucteM MKD. Peanuzanus meTona CONPSHKEHHBIX TPaAUEHTOB. Y CKOPEHUE
OPSAMBIX U UTEPALMOHHBIX METOAOB 3a CUET CHEUHUAIBHBIX MPOLEAYP HyMEPALIUU Y3JIOB
KOHEUYHO-3JIEMEHTHBIX MOJICIIEH.

Cxembl XpaHeHHs pazpexeHHbIXx Martpull B MKD. 3amonHeHue pa3pekeHHBIX
matpuly MKD mnpu pemieHHMM CUCTEM YpaBHEHMN NPSMBIMA METOJaMH. MeToabl
SKOHOMHUHU TMaMsITH W TMOBbIIIEHUS ckopocTH pemeHuss MK3. O630p airopurMon
BbIOOpA ONTUMAJILHOTO MOPSI/IKA UCKITIOYEHUSI CTENeHeld CBOOOIbI MPU UCIOJIb30BAHUU
MPSIMBIX METOOB.

Tema 1/. PazpaGorka MoayJieil MH/KEHEPHBIX NPOrpamMM, peaJu3yHIIHX
3 pexTHBHBIE AJITOPUTMBI pelIeHMs 3aJa4Yd HAa COOCTBeHHbIe 3HadeHHs (B
pacdyerax  COOCTBEHHBIX  KOJICOAaHHW  KOHCTPYKUMH, pacyerax IMOTepH
YCTOHYHMBOCTH)

O0630p METOJIOB pellieHus] 0000IIEHHONW MPOOJIeMbl HA COOCTBEHHBIC 3HAUYCHUS
OOJBIION Pa3MEPHOCTU C Pa3peKEHHBIMM CUMMETPUUYHBIMH MaTpullamMH. Peanuzanus
METOJIOB 0OpaTHBIX UTEpaLUil, UTepaluil HOAIPOCTPAHCTBA JIsl ONIPEAEIICHUS YacTOT U
(GopM COOCTBEHHBIX KOJICOAHUM KOHCTPYKIIMH, MOJECIUPYEMON METOJIOM KOHEUHBIX
aneMeHToB. Peanusanus anroputma JlaHuoma s omnpezeneHuss 4acToT U (opm
COOCTBEHHBIX KOJIEOaHUI KOHCTPYKIIHU.

Tema 18. Pa3paGorka MojayJeil MH:KEHEPHBIX NMPOrpamMM, peau3yHIIHUX
AJITOPUTMbI  MHTETPUPOBAHMS 10 BpeMeHM YPAaBHEHMHd JUHAMH4YECKOIO
PaBHOBeCHs] KOHEYHO-)JIEMEHTHOM CHCTEMBbI.

O030p METOJIOB HMHTETPUPOBAHUSI 1O BPEMEHU YpPAaBHEHUN JUHAMUYECKOIO
paBHOBECHS KOHEYHO-3JIEMEHTHOM cHucTeMbl. Peanu3anus HESBHBIX METOIOB MPSMOIO
unterpupoBanus Heromapka (Newmark) u Xoy6onra (Houbolt). Peanu3arust sBHOTO
METO/a MPSIMOTO HMHTETPUPOBAHMUS — METOAAa LEHTPalbHBIX pa3HocTed. CpaBHEHUE
METO/IOB TMPSIMOTO HMHTEIPUPOBAHUS MO KPUTEPUSM CXOJIMMOCTH, YCTOMYHMBOCTH,
BBIYMCIIUTENBHBIX 3aTparT.

Peanuzanust HMHTErpUpOBaHHMS 1O BPEMEHH JUHAMUYECKUX  YpPaBHEHHM
pPaBHOBECHUS C HUCIIOJIH30BAHUEM PA3I0KEHUS 10 COOCTBEHHBIM (popMaM KOJIeOaHMIA.

WNHTerpupoBaHue 1Mo BPEMEHU YPABHEHUS HECTALIMOHAPHOW TEIIONPOBOAHOCTH.
SIBHas U HEsIBHAS CXEMBbI TPEYTOJIBHUKA, cXeMa HHTerpupoBanns Kpanka-Hukomncona.

Tema 19. KommuiekcHass Pa3paboTka HHKEHEPHOT0 NPOrPaAaMMHOIO
o0ecnieyeHusi, 00bEAUHAIIUX B ce0e pa3jMYHBbIE ITANbl AHAJIN3Aa JMHAMHUKHU H

NMPOYHOCTH  KOHCTPYKIMiIi MAaIIMH -  CO3JaHHe  PacCYeTHBIX  MojeJlei,
BU3yaJIN3allMI0, BbINOJHEHHE  pacyeToB, rpajuyeckoe  IMpeacTaBIeHHe
pe3yJibTaTOB.

Tema 20. MeToabl 0T/1aIKH MHKEHEPHBIX MPOrPAMMHBIX KOMILJIEKCOB.
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Knaccupukanuss  ommOOK  MHXEHEPHOTO  IPOrPaMMHOIO  0OecreyeHUs.
[laccuBHOE M aKkTHBHOE OOHapyxeHHe OmMOOK. MeTonbl NMOMCKAa W HUCHPABICHUS
omnOok. HMcnonp3oBaHME  MHCTPYMEHTAIBHBIX  cpeAcTB  otrnaaku. Cpexncrsa
TpaccupoBku. VMcrnonp3zoBanne HHPOPMAIIMOHHBIX CPECTB OTIAAKA. AHAIHU3 1aMIIOB.

Tema 21. MeToAbI TECTUPOBAHUS MHKEHEPHBIX POTPAMMHBIX KOMILIEKCOB.

NHCTpyMEHTBI TECTHPOBAaHUA NPOrpaMMHOro obecrnedeHusd. TecTupoBaHHE
monayneid. TectupoBanue BHemHUX  (QyHknuid. KowmmiekcHoe  TecTHpoBaHHE
porpaMMHOro npoaykra. [lonroroska rectos.

Tema 22. IloBbllleHHe HAJEKHOCTH MHKEHEPHBIX NPOrPaMMHBIX
KOMILJIEKCOB.

[Tonxoapl K  HPOEKTUPOBAHMIO WHKEHEPHOTO IPOrPaMMHOI0O o0OecredyeHus,
CHIDKAIOILME BEPOSITHOCTh NOsIBIIEHUsT olMO0K. Ctuiib nporpaMmMmupoBanus. [lonstue o
CTPYKTYPHOM IIporpammupoBaHuu. Vcnons3oBaHne ctaHaapToB. JJOKyMEHTHpOBaHUE.
[loBpllIEeHME HAAEKHOCTM Ha JTanax pa3pabOTKM TEXHUYECKUX TpeOOoBaHUIA,
TEXHUYECKOTO 3aJaHus, NPOCKTUPOBAHUA, KOAUPOBAHUA, OTIAIKH, TECTUPOBAHUS,
CONPOBOXKICHHSI HH)KEHEPHOTO IPOrPAMMHOTO 00ECIIEUEHHUS.

5. O0pa3oBarejibHbIE TEXHOJOTHH

Metonuka  mpenojaBaHusi — AUcUMIUIMHBL  «Pa3paboTka  MHXKEHEpHOTO
IPOrpaMMHOT0 OOECHeueHuss» M peanus3alus KOMIIETEHTHOCTHOTO TOJAXOoJa B
U3JIO)KEHUU U BOCIIPUSATHHM MaTepuaja MpelyCMaTpUBAET HCIOJIb30BAHUE CIIEAYIOLIUX
aKTUBHBIX (DOpPM MPOBEACHUS TPYNIIOBBIX, UHIUBUIYaJIbHBIX, AyJUTOPHBIX 3aHATUI B
COUETAaHWHM C BHEAYJUTOPHOW paboToli ¢ T1enpl0 (QOPMHPOBAHUS U PaA3BUTHUSA
MPO(ECCUOHATIBHBIX HABBIKOB O0YYarOIINXCS:

— MOATOTOBKA K BBIMOJHEHUIO J1a00OPAaTOPHBIX padOT B JIabOpaTOpUSIX BY3a;

— TIOATOTOBKA, MPEACTABICHHWE W OOCYXICHHE IMpE3eHTAIlMi Ha CEMHUHApPCKUX
3aHATHAX;

— OpraHm3aiys ¥ MpOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUM CTYACHTOB B (hopme

0JIaHKOBOTO TECTUPOBAHUS;
— TIPOBEJICHUE MACTEP-KIACCOB IKCIEPTOB U CHEIUAIMCTOB B 00JACTH YHMCIICHHBIX
METO/IOB U MPUKJIIATHOTO MPOrPaMMHUPOBAHUS.

6. OnleHOYHBIE CPeACTBA AJIfl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOI
aTTeCcTAllUM 10 UTOTAM OCBOCHMS TUCIHHUIINHBI U YU4eOHO-MeTOAn4ecKoe
o0ecrnevyeHne CaMOCTOSATEIbHOI PadOThI CTY/IEHTOB.
B mpormecce o00ydeHHST HCHOJIB3YIOTCS CIEAYIONIUE OLICEHOYHbIE (POpPMBbI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTAIIUNA:

- TIOJTrOTOBKA K BBIMIOJIHEHUIO JJAOOPATOPHBIX padOT U UX 3allUTA.

OLeHOYHbIE CpEACTBA TEKYHIEro KOHTPOJISI  yCHEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3ajaHusi B (opme OIaHKOBOTO M (MJM) KOMITBIOTEPHOTO
TECTUPOBAHUS, JJISI KOHTPOJS OCBOCHHUS OOYUYAIONIMMHUCS PAa3CiiOB TUCIUTIINHBI,
3a1[MTa KypCOBOIO MPOEKTA.
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OOpa3ipl TECTOBBIX 3aJlaHWM, 3aJaHUl KypCOBBIX IPOEKTOB, KOHTPOJbHBIX
BOIIPOCOB M 3aJaHUM U1 MPOBEACHHS TEKYIIET0 KOHTPOJIA, 3SK3aMEHAlMOHHBIX
OWJIETOB, IPUBEACHBI B MMPUJIOKEHUH 2.

6.1. ®oH/I OLIEHOYHBIX CPEACTB JIsl POBeIeHUS MPOMEKYTOUYHOM ATTEeCTANNH
00y4arIMxcs Mo JUCUUILIMHE (MOIYJII0).

6.1.1. TlepeueHbp KOMIETEHIMN C YKa3aHWEM JTaroB UX (OPMHUPOBAHUS B MPOIECCE
OCBOCHHMS 00pa30BaTEIbHON MPOTPaMMBI.

B pesynpraTe OCBOCHUS JUCHUIUIMHBI (MOAYJsl) (OPMHUPYIOTCS — CIEIYIOLIUE
KOMIIETEHIINH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIeTeHIHH J0JI7KeH 00/1a1aTh
OIIK-11 Crioco6eH BBIABIATh €CTECTBEHHOHAYYHYIO CYLTHOCTh MPOOIeM,

BO3HHKAKOIIUX B XOJ€ HpO(i)eCCI/IOHaHI)HOI\/JI ACATCIIbHOCTH, IPUBJICKATb IJIA
HUX pCHICHUA (I)I/ISI/IKO-MaTeMaTI/I‘leCKI/Iﬁ arrIapar 1 COBpEMCHHBIC
KOMITBIOTCPHBIC TCXHOJIOTUH,

OIIK-14 CnocoOeH pa3pabaTbiBaTh AITOPUTMBI U KOMIIBIOTEPHBIE IPOTPAMMBI,
MIPUTOIHBIC JIJISl TPAKTUYECKOTO TPUMEHEHHUS

B mporiecce ocBoeHuss 00pa3oBaTEIbHONW MPOTrpaMMBbl JIaHHbIE KOMIIETEHIIUU, B
TOM YHUCJE€ WX OTAEIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIHO B XOJ€ OCBOCHUS
OOyJarOIIMMUCS JUCIUIUIHH (MOIYJIeH ), MPAKTHUK B COOTBETCTBUU C YUCOHBIM IJIAHOM
Y KaJIeHJapHbIM TparkomM ydyeOHOTo mporiecca.

6.1.2. Onucanue nokasaresed 1 KPpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH,
(popmMupyeMbIX 10 UTOraM OCBOCHUS JUCHMUILIMHBI (MO1YJIS1), ONMCAHUE LKA
OLICHUBAHMSI.

[lokazaremeM OLICHMBAHMS KOMIETEHIMM HA  pa3IMUHBIX JTalmax HX
(bopMHpOBaHUS SBISIETCS JTOCTHKEHUE OOYYaIOIUMHUCS IUIAHUPYEMBIX PE3yJbTaTOB
00y4eHUsI O TUCUUILUIUHE (MOJIYIIIO).

OIIK-11 Crnioco0eH BBISIBJSITh €CTECTBEHHOHAYYHYI0 CYIIHOCTH NP00/1eM, BOSHMKAKOIIHUX B X0/1¢
npogecCHOHANBLHOM 1eATeJbHOCTH, IPUBJICKATH I UX PelIeHUusl (PU3MKO-MAaTeMAaTHYEeCKHH anmnapar u
COBpPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH}

IToxka3zaTean

Kpurepun onennBanus

2 3 4 5
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3HATh: Oo6yuaromuiics OO0yuarommuiics OOyuarommuiics OO0yuarommuiics
CHHTAKCHYECKHE | IEMOHCTPHUPYET MOTHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
KOHCTPYKITUH, OTCYTCTBHE WIIN HETOJHBIE JaCTUIHBIE MOJTHBIC
CTPYKTYpHBI HEI0CTaTOYHOE TEOPETUUCCKUE 3HAHUS | TEOPETUUECKUE 3HAHUS TEeopeTH4YecKre
JAaHHBIX, HA0OpPBI | COOTBETCTBHE 3HAHUH B CHUHTaKCUYECKUX CHUHTaKCUYECKUX 3HAHUS B
METOJIOB M COCTaB | OOJACTH CHHTAKCHYECKHUX KOHCTPYKITHH, KOHCTPYKITUH, CTPYKTYyp | obmactu
oubnuoTex KOHCTPYKLUH, CTPYKTYP CTPYKTYp JAaHHBIX, JaHHBIX, HAOOPOB CHUHTaKCUYeCKU
npouenyp JAHHBIX, HA0OPOB METOOB | HAOOPOB METOMIOB U METO/IOB M COCTaB X KOHCTPYKIIHH,
00BEKTHO- 1 COCTaB OMOIMOTEK cocTaB OMOINOTEK OubIMOTEK TPOIIEAYP CTPYKTYP
OPUEHTHPOBAHHOT | MPOLEAYP OOBEKTHO- mporeayp 00beKTHO- 00BEKTHO- TaHHBIX,
0 sI3bIKa OPHEHTHUPOBAHHOT'O SI3bIKA OpPUEHTUPOBAHHOTO OpPHUEHTUPOBAHHOTO HabopoB
MPOTPaMMHUPOBAH | MPOTPAMMHUPOBAHUSI. S3BIKA SI3BIKA METOJIOB H
usl. MPOTPaMMHUPOBAHHUSL. MPOTPaMMHUPOBAHUSL. cocTaB
Homyckarorcst OubIMOTEK
3HAYUTENbHBIC OINOKH, poLeayp
TIPOSIBIISICTCSI 00BEKTHO-
HEJOCTAaTOYHOCTb OpHEHTHPOBAHH
3HaHUU, MO PIAY Oro f3bIKa
MOoKa3aTeleH, IporpaMMupoBa
oOyJatomuiics HUSL.
WCIBITHIBACT
3HAYUTENLHBIC
3aTpyTHEHUS IPU
OTIepUPOBAHUH
3HAHUSAMU TPU UX
MepeHoce Ha HOBEIE
CUTYaIUH.
yMeTb: OOyuaromuiicst He ymeeT Obyuaromuiics OO0yyaromuiics OO0yuarormuiics
pa3pabaTsiBaTh WM B HEAOCTATOYHOMN JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
KOMITOHEHTBI CTETIEHH yMeEeT: HETIOJIHOE YaCTUYHOE COOTBETCTBUE | MOJIHOE
WH)XKEHEPHBIX paspabaTsiBaTh COOTBETCTBHE CIIEeIYFOIINX YMEHHIA: COOTBETCTBHE
MIPOrPaMMHBIX KOMITOHEHTHI MH)KCHEPHBIX | CIIEAYIOIUX YMEHUH: CIEIYFOIINX
KOMITJIEKCOB UIS | MPOTPAaMMHBIX KOMIUIEKCOB | pa3padaThiBaTh pa3pabaTeiBaTh YMEHHUI:
UCCIIeTIOBaHUS JUISL ICCIIeJIOBAHMS KOMITOHEHTBI KOMITOHCHTBI
JTUHAMUKY H JTUHAMHKH U TIPOYHOCTH WH)XCHEPHBIX WHXEHEPHBIX pa3pabaTsiBaTh
MPOYHOCTH KOHCTPYKIIUI MaIl|H ¢ MPOrPaMMHBIX MPOrPaMMHBIX KOMITOHCHTBI
KOHCTPYKIHH WCTOJIb30BaHIEM KOMIIJIEKCOB TSI KOMIIJIEKCOB TSI WH)KEHEPHBIX
MAIIIMH C COBPEMEHHBIX WCCIIEIOBAHUS WCCIIeIOBaHUS MPOTPaMMHBIX
WCTIOJb30BaHUEM | BBIYMCIUTENHHBIX METO/IOB, | JMHAMUKH W IIPOYHOCTH | TUHAMHUKH M TPOYHOCTH | KOMIUIEKCOB
COBpPEMEHHBIX BBICOKOTIPOM3BOJIUTEIBHBIX | KOHCTPYKIMI MAIllMH C | KOHCTPYKIMIA MallliH ¢ | JUIs
BBIYMCITUTEIBHBIX | BRIYMCIUTEIHHBIX CUCTEM U | HCIIOJIb30BAHUEM WCTIONIb30BaHHEM WCCIIeIOBAHUS
METO/IOB, HayKOEMKHX COBpPEMEHHBIX COBpPEMEHHBIX JTIMHAMUKH U
BBICOKOITPOU3BO/] | KOMIBIOTEPHBIX BBIYHCIIUTEIbHBIX BBIYUCTUTEIBHBIX MPOYHOCTH
UTETbHBIX TEXHOJIOTHIA. METO/IOB, METO/IOB, KOHCTPYKITUH
BBIYHCITATEIHHBIX BBICOKOITPOU3BOANTEND | BHICOKOTIPOU3BOJUTENBH | MAIITUH C
CUCTEM U HBIX BBIYUCIUTENBHBIX | BIX BEIYHACIHTEIBHBIX WCTIOJIb30BaHUE
HAYKOEMKHX CUCTEM M HAYKOEMKHUX | CHCTEM M HAYKOEMKHX M COBPEMEHHBIX
KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX BBIYHCIUTEIHH
TEXHOJIOTUH TEXHOJIOTHUH. TEXHOJIOTUH. BIX METO/OB,
Jonyckatorcst YMeHust 0CBOCHBI, HO BBICOKOTIPOU3BO
3HAYUTENLHBIE OMIMOKH, | JIOMYCKAIOTCS JIUTEIIbHBIX
MPOSIBIISIETCS HE3HAYHUTEIHHBIE BBIYHCIUTEIHH
HEJI0CTATOYHOCTh OIMOKH, HETOYHOCTH, bIX CUCTEM U
BJIaJICHHS HABBIKAMH T10 | 3aTPYyIHEHHUS TIPU HAyKOEMKHX
psny mokasartenen, nepeHoce yMeHuil Ha KOMITBIOTEPHBIX
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OO0yyaromuiics
UCTIBITHIBACT
3HAYUTEIILHBIC
3aTpyIHCHHUS TIPU
MPUMEHEHHH HABBIKOB
B HOBBIX CUTYaIlUsX.

HOBBIC, HECTAHJAPTHHIC
CUTYaITiH.

TEXHOJIOTHH.
CBobomHO
onepupyeT
nprOOPETECHHBI
MU YMEHUSIMH,
MIPUMEHSET UX B

CHUTYaIHsX
MOBBIIICHHON
CIIOYKHOCTH.
BJIA/IeTh: Obyuatomuiicst He Bnageer | OOywaromuiics He B Oobyuarommuiics Obyuarommuiics
MHCTPYMEHTAaMU | WM B HEIOCTATOYHOU TIOJTHOW Mepe BIIaJIeeT | YaCTUYHO BIIAJIEET B TIOJTHOM
pa3paboTKn CTEICHH BIaJICeT UHCTPYMEHTaMU MHCTPYMEHTaMU o0beme BiIazeeT
WHKXCHEPHBIX MHCTPYMEHTaMHU pa3paboTku pa3paboTku UHCTPYMEHTaMHU
HporpaMM OJHOW | pa3paOOTKM MPHKIIATHBIX NPHUKJIQJHBIX IPOTPaMM | TIPUKJIAIHBIX TIPOTPaMM | pa3pabOTKH
U3 COBPEMEHHBIX | IIPOTpaMM OTHOH M3 OJTHOM M3 COBPEMEHHBIX | OIHOW M3 COBPEMEHHBIX | IMPHKJIAJIHBIX
BBIYHCIIUTEIBHBIX | COBPEMEHHBIX BBIYHCIIUTEIBHBIX CPENl | BHIYUCIUTENBHBIX CPEJl | POrpamMM
cpen BBIYUCIIUTEIBHBIX CPEL IIPOrPaMMUPOBAHUS. nporpammupoBanus.Has | ogHoi U3
IpOrpaMMHUPOBaH | IPOrPaMMHPOBAHHSI. Jomyckarorcst BIKA OCBOCHBI, HO COBPEMEHHBIX
st 3HAYUTENBHBIC OMIHOKY, | JOITyCKAIOTCS BBIYHCIIUTETbH
IMPOABIIACTCA HE3HAYNUTCIIbHbBIC BIX CPEA
HEJIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, IpOrpaMMHUpPOBa
BJIJICHUS HABBIKAMHU 110 | 3aTPYAHCHUS MTPH HUSL
psiy IOKa3aTeneu, [IEpEHOCE YMEHUH Ha CB0OoIHO
OO0yuatomuiics HOBBIC, HECTAHIAPTHBIE | IPUMEHACT
UCIIBITHIBACT CHUTYaIHH. MOJTyYCHHBIE
3HAYUTCIIbHbIC HaBbIKU B
3aTpyAHEHUS TIpU CUTYyalUsIX
NPUMEHEHUH HaBBIKOB TOBBIIICHHOH
B HOBBIX CHTYalHUsX. CIIOYKHOCTH.
OIIK-14 Cnoco0en pa3padaTbiBaTh aJropuTMbl H KOMIILIOTEPHbIE MPOrPaMMBbl, IPUTOIHbIE

AJIS MPAKTUYECKOI0 MPUMEHCHUS.

Kpurepun ouennBanust

IToxa3artesn

2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuics OO0yyaromuics OO6yyaroruics
OCHOBHBIE JEMOHCTPHPYET MOITHOE JIEMOHCTPHpPYET JIEMOHCTPHpPYET JIEMOHCTPHPYET
MPUHLUIIBI OTCYTCTBUE WIIN HETOJHBIE 3HAHUS YaCTHYHBIE 3HAHUS B MTOJIHBIE 3HAHUS
ANTOPUTMH3AINHN | HEJOCTaTOYHOE OCHOBHBIX TIPUHIIMTIOB | 00JIaCTH OCHOBHBIX B o0JyiacTu
npy pa3paboTKe ¥ | COOTBETCTBUE 3HAHHM ANTOPUTMHU3AINH TIPH MPUHIIMTIOB OCHOBHBIX
UCIIOJIb30BaHUU OCHOBHBIX NPUHIIUIIOB pas3paboTke u AITOPUTMHU3ALUH TTPU MIPUHLIUIIOB
WH)XEHEPHBIX ANTOPUTMHU3AINH [TPH WCTIOJIb30BaHUH pa3paboTke u ANTOPUTMH3AIIH
mporpamm pa3paboTke u WH)XCHEPHBIX WCTIOJIb30BaHUH U TIpu
pacuera HCIIOJIb30BaHUH MIpOrpaMM pacyera WH)KEHEPHBIX IPOrpaMM | pa3paboTKe
HaNpsyKEHHO MHXXEHEPHBIX ITPOrpaMMm HaNpsyKEHHO pacuera HanpsH>KEHHO HCIIOJIb30BaHUH
Jne(OPMUPOBAHHO | pacdeTra HanpsHKEHHO JIe(pOpPMUPOBAHHOTO U JIe(pOPMUPOBAHHOTO U WH)XCHEPHBIX
IO U TEMJIOBOTO ne(OpPMUPOBAHHOTO U TEIUIOBOTO COCTOSTHUM | TEMJIOBOIO COCTOSHUI porpaMm
COCTOSTHUM TEIJIOBOTO COCTOSTHUM KOHCTPYKIMI MallMH. | KOHCTPYKLHMH MallWH, pacuera
KOHCTPYKLUI KOHCTPYKUUH MallVH. Homnyckatorcst HO JOIyCKarOTCs HAaIPSKEHHO
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MaIlIHH. 3HAYMTENFHBIC OINOKY, | HE3HAUYUTEIIbHBIE nedpopMupoBaH
MPOSIBISIETCA OIMOKH, HETOYHOCTH, HOTO U
HEJOCTAaTOYHOCTD 3aTpyIOHEHHS MTPH TEIJIOBOTO
3HAHWH, 10 pSAY AHATUTHYECKUX COCTOSIHUH
noKasareJien, ornepanusx. KOHCTPYKIIUH
oOyJatomuiics MaIIINH,
UCTIBITHIBACT cBO0OOJTHO
3HAYUTENLHBIE orepupyet
3aTpyIHEHUS TIPU puoope-
OTIEpUPOBAHUH TEHHBIMHU
3HAHUSAMU TPU UX 3HAHUSIMH.
TepeHoce Ha HOBbIE
CUTYaIiH.
yMeTb: OOyuaromuiicst He ymeeT OObyuaromuiics OO0yuaromuiics OO0yuaromuiics
HCIIOJTB30BaTh WM B HEZAOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
COBpPEMEHHOE CTETIeHH yMEeT: HETIOJIHOE YaCTUYHOE COOTBETCTBUE | MOJIHOE
IporpaMMHOE WCTIOJIb30BaTh COBPEMEHHOE | COOTBETCTBHE CIIEIYIOUINX YMEHUIHA: COOTBETCTBHE
obecriedeHue sl | MporpaMMHOE 00ecTieueHne | CIIEAYIONUX YMEHUH: W (S13% {01117
pa3paboTku IUTS pa3pabOTKH MPOrpaMM HCIIONTE30BaTh YMEHHUIA:
nporpaMm WH)KEHEPHOTO aHaIN3a WCTIOJIb30BaTh COBpPEMEHHOE
WH)XCHEPHOTO HaIPSHKEHHO COBpEMEHHOE MpOrpaMMHOE WCTIONTE30BATh
aHanm3a neOpMUPOBAHHOTO 1 MpOrpaMMHOE obecrieueHre s COBpEMEHHOE
HanpsHKEHHO TEIUIOBOTO COCTOSIHUH obecrieyeHue s pa3paboOTKH MPOTrpaMMm MpOrpaMMHOE
JIe(OpPMUPOBaHHO | JeTalieii U y37I0B MallHH. pa3pabOTKH MPOrpaMM | MHKEHEPHOT'O aHaIn3a obecrieyeHue
T'O U TETJIOBOTO WH)XKCHEPHOTO aHAlIN3a | HaINPsHKEHHO IUTS pa3paboTKu
COCTOSIHUM HanpsHKEHHO JIe(pOpPMUPOBAHHOTO U porpaMm
JeTajeii ¥ y3JIoB JIe(pOPMUPOBAHHOTO U | TETNIOBOTO COCTOSIHUH WHKEHEPHOTO
MalluH. TEIJIOBOTO COCTOSIHUI JleTajei u y3iaoB aHanusa
JIeTalel u y3JI0B MaIlIHH. HaTpPSHKEHHO
MaIl1H. YMeHust OCBOEHBI, HO nedpopMUpoBaH
Homyckarorcs JIOITYCKAIOTCS HOTO U
3HAYUTENLHBIEC OMNOKH, | HE3HAUYUTEIbHEIE TEIJIOBOTO
IPOSBIIAETCA OIIMOKH, HETOYHOCTH, COCTOSTHUM
HEAO0CTAaTOYHOCTH 3aTpyAHCHUA IIPU I[eTaJ'IefI u
BIIQJICHUS HABBIKAMH TI0 | TIEpeHOCe YMEHUI Ha y3JI0B MaIlIFH.
psLy moKasarenen, HOBEIE, HecTaHapTHele | CBOOOIHO
OoOyuaromuics CUTYaIIUH. orepupyet
WCTIBITHIBACT MPHOOPETEHHBI
3HAYUTENHHBIC MU YMEHUSIMH,

3aTpyJHEHUS TIPU

MIPUMCHACT UX B

MIPUMEHEHUHN HaBBIKOB CUTYaIUsIX
B HOBBIX CHUTYaIlUsX. MOBBIIIIEHHOMN
CITOKHOCTH.
BJIANETD: OOyuaromuiics He Bnageer | OOyuarommiics He B OO0yyarommuiics OO0yuarormuiics
HaBBIKAMM WA B HETOCTATOYHOMN MOJIHOM Mepe BiaIeeT YAaCTUYHO BJIAIEET B IIOJIHOM
MIPUMEHEHUS CTCTICHHU BJIaJICCT HABBIKAMHU | HaBbIKAMHU IPUMEHECHHS | HaBbIKAMU IPUMEHEHHsI | 00beMe BiajeeT
CHCTEMBI MIPUMEHEHHUS CUCTEMBI CHCTEMBI CHCTEMBI HaBLIKAMH
MIPOrpaMMHUPOBaH | MPOrPaMMHUPOBAHUS JIJIS MIPOrpaMMHUPOBAHUS MPOrPaMMHUPOBAHUS IS | TPUMEHEHUS
us s pa3pabOTKu MPUKIATHBIX IS pa3pabOTKH pa3paboTKu CHUCTEMBI
pa3zpaboTku MpOorpaMM JIJIsl pacyera MPHUKJIATHBIX POTPaMM | MPUKJIAJHBIX IPOTPAMM | MPOTPaMMHUPOBA
MIPHUKIITHBIX HaIPsHKEHHO JUTS pacueTa JUTSL pacueTa HHUS IS
porpamm Jijist ne(hOPMUPOBAHHOTO U HAIPSHKEHHO HaIPSHKEHHO pa3paboTKu
pacuera TEIUIOBOT'O COCTOSIHUI ne(hOpMUPOBAHHOTO U ne(hOpMUPOBAHHOTO U MIPUKJIATHBIX
HANPSHKEHHO JeTaliell v y3JI0B MalllvH. TEIUIOBOTO COCTOSIHUI TEIUIOBOTO COCTOSIHUI MpOrpamMM JIjst
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e OpMUPOBAHHO
r'0 ¥ TEIIOBOTO
COCTOSTHUH
JleTanei u y3iaoB
MaIlliH.

JleTanel v y3ioB
MatuH. JlomyckaroTces
3HAYUTENbHbIC OIINOKH,
MpOsBISETCA
HEJ0CTaTOYHOCTb
BJIaJICHUS HaBBIKAMH I10
psiy IOKa3aTeneu,
OO0yyaromuiics
UCTIBITHIBAET
3HAYUTENbHBIE
3aTpyJHEHUS IIPU
IPUMEHEHUH HaBBIKOB
B HOBBIX CUTYalUsX.

I[CTaJICﬁ " y3JI0B MalllH.

HaBwIxu 0CBOCHBI, HO
JIOITYCKaIOTCSI
HE3HAYNTEIbLHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHHUS IPU
[IEpEHOCE YMEHUN Ha
HOBBIE, HECTAHJAPTHHIC
CUTyalUH.

pacueta
HanpspKEHHO
nedopmupoBan
HOI'O U
TEILJIOBOIO
COCTOSTHHAM
JIeTaneu u
y3JI0B MAllIUH.
CBo0oaHO
MpUMEHSIET
MOJTyYCHHBIC
HaBBIKH B
CUTYaLUIX
MOBBIIIICHHOM
CIIO’KHOCTH.

16




[[Ixanbl oOlIEHWBAHUS PE3YJbTATOB IPOMEKYTOUYHOM arTecTallid W UX
OTNHCaHUE:

dopMa MpoMe:KyTOUHOH aTTecTamum: 3a4der (cemectp 4, 5), 3k3aMeH
(cemecTp 6).

[IpomexxyTounass arrectamusi oOydarommxcs B (Gopme 3adera MPOBOIUTCS
M0 pe3yJbTaTaM BBIMTOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y49eOHBIM IUIAHOM 0 JAaHHOW AWCIUIUIMHE (MOIYJIIO), TPU 3TOM YUUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TedueHue cemectpa. OlieHKa
CTENEHU JTOCTHKEHUSI O0y4YaroIIMMUCS MIAHUPYEMBIX pe3yJbTaTOB OOYyUEHHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpenojaBareieM, BEAYUIUM 3aHATUS I10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  dSKchepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallui IO JAUCHUIUIMHE (MOJYJIO) BBICTABISIETCS OICHKA
«3a4YTEHO» WIH «HE 3aYTCHO.

K nOpoMexyTodHOl — aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHONH paboOThl, NPEAYCMOTPEHHBbIE paboueit
nporpaMmoil mo gucuuiuiniHe «Pa3paboTka HMHXKEHEPHOro MpOrpaMMHOIO
obecriedeHus»: MPOIUIA MPOMEKYTOUHBIM KOHTPOJIb.

Mlxana
Onucanune
OllCHUBaHUSA

BrimonHeHsr Bce BHIBI y4eOHOUM pabOThI, IPEAYyCMOTPEHHBIE YYeOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOiMIAX IOKa3aTesei, onepupyeT MpHoOpEeTEeHHBIMU
3HaHMUSIMM, YMEHUSMH, HaBbIKAMHM, NPUMEHSET HUX B CHUTYyalUsIX
NOBBILIEHHOW  CJOXKHOCTH. [lpm 3ToM MoOryr OBbITh JIOMYLICHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYyalluu

3auTeHo
1507051

oOydaromuiics JEMOHCTPUPYET YacCTHMYHOE COOTBETCTBHE 3HAHMI,
YMEHUH, HABBIKOB MO Ipeamery. HaBbIKM OCBOEHBI, HO JOITYCKAOTCS
HE3HayUTeNbHble OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS IpU IepeHoce
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYyalluU

nin

O6yanOIHHﬁCﬂ ACMOHCTPUPYCT 3HAYUTCIILHBIC OIJ_II/I6KI/I, MPOABJIACT
HEOAOCTATOYHOCTD 3HaHPII>i, yMCHHf/'I n BJIaaCHHUA HaBbIKaMHM IIO0
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HECKOJIBKUM  TemMaMm  mpeamera.  OOyuarommiics — MCIBITHIBAET
3HAQUYUTEIIbHBIC 3aTPYJHEHUS IPU NPUMEHEHUM YMEHHUM M HABBIKOB B
HOBBIX CUTYyalUsX.

He BomonHen oguH wim  Oomee  BHIOB  yueOHOH  paboThI,
NPEIYCMOTPEHHBIX YI€OHBIM IJIAHOM.

CTyneHT JeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHH,
HABBIKOB TMPHUBEACHHBIM B TaOIWIAX [OKazaTelel, JOMyCKaroTCs
3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO PNy IOKa3aTeleil, CTYAEHT HUCIBITHIBAET 3HAYUTEIIbHbBIC
3aTPpyHEHHUS] IPU ONEPUPOBAHUM 3HAHUAMHM M YMEHUSMU IIpU HX

He 3auteno

MEPCHOCC HAa HOBBIC CUTYAllNH.

@DOHBI OICHOYHBIX CPEACTB MPEACTABICHBI B MPWIOKEHUH 2 K paboueit
[IpOoTrpaMme.

[IpomexxyTouHas arrectanus 00ydarmuxcs B popMe dK3aMeHa MPOBOIUTCSA
M0 pe3yJibTaTaM BBIIIOJIHEHUSI BCEX BUIOB yueOHOM paboThl, MPeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM 10 JaHHOW JUCHMIUIMHE (MOIYJI0), MPU STOM YUHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHUEe cemectpa. OleHka
CTETIEHU JTOCTUXKEHUS OO0YUYarOIIUMUCS MUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOJAMTCS TMpPENojaBaresieM, BEAYIIUM 3aHATHS IO
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MPOMEXKYTOUYHON aTTEeCTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABJISETCS OLICHKA
«OTIIUYHOY, «XOPOIIO», «YJIOBIETBOPUTEIILHOY UJIU «HEYI0BJIETBOPUTEIIHHOY.,

K npoMmexyTodHOl — aTTecTallMM  JIOMYCKAlOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4eOHOH pabOThl, NPEAYCMOTPEHHbIE pabouei
mporpamMmoil 1o aucuuiinHe «Pa3paboTka HMHXKEHEPHOrOo MPOTPAMMHOTO
oOecrieueHus». MPOIUIA TPOMEKYTOUHBIM KOHTPOJIb, BBITIOJHUIN JTa0OpaTOPHBIE
paboTHI.

Ixajia oneHNBaAHUA Onucanue

BoimonHensl  Bce  BHABI  y4yeOHOW  paboThl,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HABBIKOB TPUBEJIECHHBIM B TaOJMIaX IMOKa3aTesei,
Oriio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, YMGHI/IHMI/E
HABBIKAMH, NTPUMEHSET UX B CUTYyalUsAX IMOBBIIIEHHOU
cinoxHocTd. Ilpu 3ToM Moryr OBITH AOMYIICHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHUS
IpU AHATIMTUYECKUX OIEepalusix, MepeHoce 3HaAaHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIllNH.
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BrinonHeHs! Bce BUbl yueOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB I10 IPEIMETY.
Xopo1io

HaBpIkr OCBOEHBI, HO TOITYCKAKOTCS HE3HAYNTEIIbHbBIC
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS MPHU TIEpPEeHOCEe

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

BrimonHeHs! Bce BUAB y4eOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyuaromuiics JEMOHCTPUPYET 3HAUUTEIBHBIE
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUMN
VY IOBIETBOPUTENBHO | U BIAJACHUS HABBIKAMU 110 HECKOJIBKUM TEMaM
npeameta. OOy4daromuiicss UCIIBITHIBAET 3HAYUTEIbHBIC
3aTPyAHEHHs IPU NPUMEHEHNH YMEHUM U HABBIKOB B
HOBBIX CUTYAaIUsX.

He BbIonHEeH oauH wuid 0OoJjiee BHUJIOB Y4€OHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JEeMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAaHUN, YMEHUI, HaBBIKOB MPHUBEACHHBIM B TaOauIax
nokasaTresiel, JOMYyCKAarTCs 3HAUMTEJbHbIE OIIUOKH,
HeynoieTBOpUTEIBHO . .

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB 10
pany MoKa3aTenei, CTYJIEHT UCIIBITHIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TP  ONEPUPOBAHHUU
3HAHUSIMU M YMEHUSMH IPU UX TMEPEHOCE Ha HOBBIE

CUTYAIWH.

@DOH/IbI OIIEHOYHBIX CPEACTB MPEJCTABICHbI B MPHIOKEHUU 2 K padouei
[porpaMMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIJIMHBI.

a) OCHOBHAas JiMTeparypa:

1. 3sikoB, C. B. IIporpamMmmupoBanue: y4eOHUK U MPAKTUKyM aJis By30B / C.
B. 3bikoB. — Mockga: MUznarensctBo FOpaiit, 2020. — 320 ¢. — (Briciiee
obpaszopanue). — ISBN 978-5-534-02444-9.

URL.: https://urait.ru/bcode/450832
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0) 10MOJIHUTEIbHAS JIUTEepaTypa:
2. OrueBa, M. B. IlporpammupoBanue Ha si3bike C++: MpakTHYECKUH KypC :
yuebHoe mocobue ans By3oB / M. B. OrueBa, E. B. Kyapuna. — Mocksa :
NznarensctBo HOpaiit, 2022. — 335 ¢. — (Bricmee obpaszoBanue). — ISBN
978-5-534-05123-0.
URL: https://urait.ru/bcode/515142
3. Kazanckwmii, A. A. TlporpammupoBanue Ha Visual C# : yueOHOe mocobOue
st By30B / A. A. Kazanckwmii. — 2-¢ u3m., nmepepad. u gom. — Mocksa :
N3narensctBo FOpaiit, 2020. — 192 ¢. — (Briciee oo6pazoBanue). — ISBN
978-5-534-12338-8.
URL.: https://urait.ru/bcode/451467

B) DJIEKTPOHHBIN 00pa30BaTeIbLHBIN pecypc:
Kypc «Pa3paboTka  MHXXEHEPHOTO IIPOrpaMMHOI0 obecrieyeHUs
https://online.mospolytech.ru/course/view.php?id=9684

8. MaTepuaibHO-TeXHUYECKOe o0ecnevyeHue T CUUIINHbI.

o CneunanusupoBaHHas yueOHas jabopatopus kadpenpsl «/InHamuka,
IPOYHOCTh MAalIMH M COINpPOTUBJIEHHE MarepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM HEOOXOAMMBIM POTPaMMHBIM 00€CIIEUEHUEM;

o [IpoekTopbl, 3KpaHbl A IEMOHCTPAMU O0YyYarolMX MaTepHalioB,
Mpe3eHTalul, y4eOHbIX (DUIIEMOB.

9. MeToauyeckue peKOMeHIAIUH IUISI CAMOCTOSITEIbHOM PadoThl
CTY/IEHTOB
9.1 MeToanueckue yKa3aHusl M0 BHITIOJHEHHIO U 0POPMJIIEHHI0 PACYETHBIX
padoT mo aucuumiInHe «Pa3padoTka HHKEHEPHOTO MPOrPAMMHOI0
odecneyeHH»

9.1.1 TpedoBanus k odopMIeHHI0 pPacUeTHO PadoTHI
1. Pacuernas pabora nomxHa ObITh odopmieHa B Buie Ha Jjucrax ¢opmata A4 co
CIIEAYIOIIMMU TIOJISIMU:

e Jlesoe - 25wmwm.
e Bepxmee - 15 mm.
e IlpaBoe - 15mm.
e Hmwxknaee - 15wmm.

2. PacuerHas paboTa JOKHA UMETh TUTYIbHBIA nucT. [lpumep odopmiIeHUs THUTYIBHOTO
JUCTa TIOKa3aH B TMPHIIOKEHUHU.

3. PacuerHas paboTa JOKHA COIEPIKATh CIEAYIONINE pa3Ieibl:
e ConepxaHue.

Beenenue.

OcHOBHasl 4acThb.

3aKIIroUeHHE.

CnucoK HMCTOIB30BAaHHOM JTUTEPATYPHI.

[Ipunoxxenus (He sABISAIOTCA 00SA3aTEIbHONW YaCThIO OTYETA).
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4. CrpaHumbl OTYETa IOJDKHBI OBITH MPOHYMepoBaHBL. Hymepauusi HauMHaeTcs CO BTOPOM
cTtpaHuipl. Ha TUTyIpHOM JIMCTE HOMEDP CTpaHULE HE IMPOCTABIISAETCH.
5. B ocHOBHOIl WacTW HaxomiITCs BCe IPOHYMEpPOBAaHHBIC TJaBhl, maparpadel
nojnaparpadsl.
Hymepauus maparpadoB un moxmaparpadoB HpOHU3BOASATCS CIEAYIOIIUM 00pa3oM:

e [IlepBas mudpa obo3HAUaeT HOMEpP IJIABHI.

e Bropas uudpa - nopsakoBslii HoMep maparpada.

e Tperbs nugpa - NOPSAKOBBIA HOMEp mnoanaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 rinaBsl 3:

e Il Onucanue pacuyeTHOM cCXeMbI

e 3.2 I'paHUYHbIE YCJIOBUSA

e 3.2.5 I'panuuHbIe YCJIOBHS 1O MepeMeleHusIM

Hymepanusi pucyHKOB NPOU3BOIMTCS CIEIYIOIIUM 00pa3oM:
e [IlepBas mudpa oOo3HAUAET HOMEp TIJIABHI.
e Bropas uudpa - mopsaKOBBI HOMEpP PUCYHKA B IJIaBe.

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

e Puc. 3.11. /ImasoroBoe OKHO BBOJIa MCXOJHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHWs TJaBbl, Maparpada, moanaparpada ¥ pUCyHKa HE CTABHTCH.

Hazpanue riiaBbl nuieTcs 3arjiaBHbIMU MOy XKUpHbIMU OykBaMu. Ha3zanust naparpagos u
nojnaparpagoB MHUIITYTCS CTPOYHBIMHE MOTYKUPHBIMUA OYKBaMU, 38 UCKIIOUEHUEM MEPBOI

OykBbI, 3arnaBHo. [loamaparpadbr MOTYT OBITH BBIZICTICHBI KYPCHBOM.

6. Hymepauus WMCIONB30BaHHOW JIUTEPATYPHl MPOU3BOAUTCA JIMOO B anaBUTHOM IIOPSIKE,
100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM padoThI.

[Tpumepsl opopMIleHUS JTUTEPATYPHI.
Kuaurn:

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

Kypnanbr:

e bopucos 10.C., bnarosemenckuii 0.H., Imutpuuenko C.C., [lankparoB H.M. Ananus
MIPUMEHUMOCTH YPAaBHEHUH U HCClieIoBaHNEe (DOPMBI KPHBOM ycTanocTu // 3aBojcKas
naboparopus. uarnoctuka marepuanon, Nel10, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements //
Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.
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9.1.2 TpeGoBanus K cogepsKaHuI0 pa3eJoB pacueTHoi padoThI

1.

3.

4.

5.

B copep:kanMm OMKHBI OBITH TPEACTABICHBI HAa3BaHUS BCeX IUaB, maparpadoB wu
noanaparpagoB ¢ ykazaHHEM HOMEPOB HAYaJlbHBIX CTPAHHILI.

Bo BBegeHMMm O0OOCHOBBIBa€TCSI ~ aKTyaJbHOCTb M CTaBUTCS  Lelb  paboTshl,

NEPEeYUCIIIOTCS pelllaeMble 3a7adyd M JaeTcs KpaTkoe coaep:kaHue Bcex riaB. Jls

KypCOBOI'O IIPOEKTA, COAEPKALIETr0 KOHKPETHBIE 3aa4M, JaeTCsl MTOCTaHOBKA 3a/1a4.
Teopernueckast paboTa MOKET HOCUTh OIMCATEIbHBIN WM METOIWYECKUH XapakTep.

B ocHOBHOIT YacTH TOAPOOHO ONMUCHIBACTCS MOCICOBATEILHOCTD PEIICHUS 3aIa4H.
IlpumepHnpiit 1aH OCHOBHOM 4acTH

e [IlocranoBka 3amaun. CBemeHus o0 OOBEKTE HCCIENOBAHUS H  00JACTH

MAaIIMHOCTPOCHHUSI.

TeopeTnueckre OCHOBBI PELICHUS 3a/1a4H, UCII0JIb3YEMbIE aITOPUTMBI.

Onucanue nporpaMMHOro o0ecreyeHus

HcxonHpie qaHHbIE, OMMCAHUE PACUYETHOM CXEMBI.

Xapakrepuctuku mozaenu MKD. KonndecTBo 31€MEHTOB, Y3JIOB, CTEIEHEU

CcBOOONEL.

OrnucaHue TUIIOB KOHEYHBIX AJIEMEHTOB.

e Uudopmanus 00 ycroBUsSX 3aKpeIUICHUS U HATPYKCHUS.

e [locnenoBarenbHOCTh (POPMHUPOBAHUSI MOJIEIH CpEeACTBAMH TporpaMMbel MKD,
0COOEHHOCTH MOJATOTOBKH MOJIEIIH.

e Hudopmanus o mporecce peeHus 3a1aum.

e (CBeneHHs O KOMIBIOTEpE, XapakTepucTukax mporpammbl MKD (Ha3Banwme,
BEpCHsl, BO3MOXKHOCTH), HEOOXOIMMBIX BBIUHUCIUTENBHBIX PECYpcax, BPEMEHH
pelieHus.

e AHanu3 pe3ysbTaTOB PacyeToB.

B 3akarwuyennn paercs KpaTKasa OLCHKAa U OCHOBHBIC BbIBOJbI BBIIIOJIHEHHOM pa6OTBI.

B npunoskeHue BbIHOCUTCS HMH(OPMALMOHHBIA Marepuain, He TpeOyroluil IeTalbHOro
paccMOTpeHHs] B OCHOBHOM 4acTH (Hampumep, TaOMuIbl, rpaduKu, PUCYHKH, JIUCTUHTH
OporpaMm | T.IL.)

9.1.3 Tpe6oBanus K BLINOJIHEHHIO PACYETHOI PaBOTHI

1.
2.

PacuerHast paGoTta noymkHa ObITE O(OpMIIEHA COTJIACHO TPeOOBAaHMIM yKa3aHHBIM BBIIIIE.
ConepxaHue pacdeTHOW pabOTHI JOJDKHO COOTBETCTBOBATH  TEPEUMCIICHHBIM BBIIIE
TpeOOBaHUSIM.

Pacuetnas pabora qoypKHa OBITH CIaHa 3a JBE HEAETH 0 OKOHYAHMS CEMeCTpa.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI

[Ipunoxenue 1.

«Pa3padoTKa HHKEHEPHOI'0 MPOIrPAMMHOI0 00ecneYeHs)
110 HANIPABJICHUIO MOJATOTOBKH 110 HAanpaBJeHUu0 noaArorosku 15.03.03 «IlpukiaagHas MexaHuKa,
aMMHbIe M HU(PPOBbIE TEXHOJOTHH B JUHAMHUKE U IPOYHOCTH»

npo¢puis «Ilpor

< Buabl yueOHoi padoThl, Dopm
g = B BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen S % 2 padoTy CTy1eHTOB, CTYJEHTOB arrecT
%]
an 3 T 3 U TPYAOEMKOCTH B 4Yacax anuu
J | I/C | JJa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
Cemectp 4
11 | Tema 1. Beeoenue 4 1 2 2
Tema 2. Kpamxuit 0030p
1.2 | npeowecmeyouyux mamepuaos, Ha 4 2-3 4 4
KOMOPbIX OCHOBAH OAHHBLI KYPC.
Tema 3. Bozmoscnocmu cozoanus
peanucmuueckux uzoopaxy;cenuil 6
1.3 | unorcenepnvix npozpammmnoix 4 4-5 4 4
KOMNJIeKCax ¢ NOMOUbI0 OUbIUOmeKu
OpenGL.
Tema 4. Pazpabomka npocmoii
epaghuueckoii uHCceHepHO
1.4 | npozpammet, peanusyroueii pynkyuu 4 6-7 4 4
ouonuomexu OpenGL. Ynpasnenue
ysemom. Bexmopnvie npumumusol.
Tema 5. Cozoanue cpeocmeamu
1.5 | OpenGL croscnvix zeomempuueckux 4 8-9 4 4
00beKmoe.
Tema 6. Paboma c pacmpoevimu
16 oovekmamu. Dopmupoeanue, 4 10-11 4 4
o0ypepuzayus, 661600 6UMOGHIX
00vexmos cpeocmeamu OpenGL.
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Tema 7. IIpoeyuposanue
1.7 | npocmpancmeennvix 06vekmos na 4 12-13 4 4
NOCKOCHb
18 g ema 8. Paboma c mexcmypamu ¢ 4 14-15 4 4
penGL
Tema 9. Ynpaenenue ysemosvimu
1.9 | ceoiicmeamu oovexma. Oceeutenue 4 16-17 4 4
cyennt 6 OpenGL
Tema 10. Cozoanue peanucmuueckux
U300pAICEHUTI 8 UHIHCCHEPHBIX
1.10 | npozpammax ¢ KomnieKkcHovim 4 18 2 2
UCROTIb306AHUEM 6OIMONCHOCHEIL
OpenGL
Dopma ammecmayuu 3
Bcero vacoB o qucruruinze i i 36 36
Bo cemectpe 4
< Buasbi yueOHoli padorsl, Dopm
% E 2| BKJIIOYasi CAMOCTOSATETbHYIO Buabl camocrosiTeibHOM padoThl
Pasznen S % § padoTy CTyI€eHTOB, CTYEHTOB arrecT
/N 8 T 3 U TPYAOEMKOCTh B 4yacax auumn
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
Cemectp 5
Tema 11. OcHoswl opeanuzayuu
2.1 | napannenvnozo evinoinenus 5 1-2 2 2 4
anzopummos
Tema 12. Hcnonavzosanue OpenMP ons
2.2 | pachapannenueanus aizopummos 6 5 3-4 2 2 6
UHIICEHEPHDBIX RPOZPAMMAX
Tema 13. Opeanuzayusn
23 ebtcoxonpoti3eooumfﬂbubm 5 5.6 ) 2 6
6LIYUCTEHUIL € 3a0elicmeosanuem
pecypcos guoeokapm.
2.4 | Tema 14. Paspabomxa mooynei 5 7-8 2 2 4
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UHIICCHEPHDBIX NPOZPAMM,
peanusyouux anzopummol
ABMOMAMUYECKOUl 2eHepayuu cemokK
KOHEUHBIX )J1IeMEHM08.

2.5

Tema 15. Pazpabomka moodyneii
UHIICEHEPHBIX NPOZPAMM,
opmupyrowux ocnosnvie mampuybl
PA3TUYHBIX MUNOE KOHEUHbIX
J1eMEeHmMO86 011 AHAIU3A OUHAMUKU U
HPOUHOCHU KOHCIPYKUUIL MAULUH.

9-10

2.6

Tema 16. Pazpabomka mooyneit
UHHCEHEPHBIX NPOZPAMM,
peanuzyrouiux Igphexmusnovle
an2opumMMbl peuienus CUcmem
JIUHEHHBIX a712e0PauiecKux ypasHenuil
8bICOK020 NOPAOKA C CUMMEMPUYHBIMU
PAa3peHceHHbIMU MAMPUUAMU.

11-12

2.7

Tema 17. Pazpabomka mooyneil
UHMHCEHEPHBIX NPOZPAMM,
peanusyrouwiux rhpexmuenvie
anzopummsl peuteHus 3a0auu Ha
cobcmeeHHble 3HaUeHUA (8 pacuemax
COOCMEEHHBIX KO1eOaAHUTL
KOHCMPYKYUil, paciemax nomepu
yCmouuueocmu)

13-14

2.8

Tema 18. Pazpabomka mooyneii
UHIICCHEPHDBIX NPOZPAMM,
peanusyioumux anzopummol
UHMeZPUPOBAHUs NO 8PEMEHU
YpasHeHuii OuHaMuuecKozo
PasHosecUss KOHEUHO-IIeMEHMHO
cucmemul.

15-18

QOPMZI ammecmauuu

Bcero wacos nmo aucIuIIIINHE
Bo cemectpe 5

17

17

38
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< Buabl yuedHoi padorsl, Dopm
? g B BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen g % ;13 padoTy CTyIeHTOB, CTYAECHTOB arrecT
()
N 3 T 3 M TPYAOEMKOCTH B Yacax auumn
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnasn Pazpabomka
UHIICEHEPHO20 NPOZPAMMHOZO0
obecneuenus, 00veOUHAIOUWUX 8 cebe
Paznuunble Imansl AHAAU3A OUHAMUKU
3.1 | u npounocmu KoncmpyKyuii MauiuH - 6 1-12 30 30
co30anue pacuemuvix mooeJeil,
GU3YAIUIAUUIO, 6bINOIHEHUE
pacuemog, zpaguueckoe
npeocmasieHue pe3ynbmanos.
Tema 20. Memoowvt omnaoxu
3.2 | unsCcenepHbIX NPOZPAMMHBIX 6 13-14 2 2
KOMNJIEKCO8.
Tema 21. Memoovt mecmuposanus
3.3 | unscenepnvix npozpammnbix 6 15-16 2 2
KOMNJ1EKCO8.
Tema 22. Ilogvluienue naoexcnocmu
3.4 | unsicenepnvlx npozpamMmnbLx 6 17-18 2 2
KOMHJ1EKCO8.
Dopma ammecmayuu 9
Bcero gacos o gucnuniige 36 ) 36
Bo cemectpe 6
Bcero yacoB 1o aucuuIIMHe BO 53 53 110
BCEX ceMecTpax
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Tpunoacenue 2
paboueil npocpamme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EEPAITAN

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

HanpasjieHue NoAroTOBKH:
15.03.03 «IIpuxkiagHas MeXaHHUKA)
(YypoBeHb 0akajiaBpuara)
Hpoduas «IIporpammubie u nM(poBbLIe TEXHOJOTHH B JTMHAMHUKE U MPOYHOCTH
Dopma obyyenus: ounasl

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

O ANCHUIIJIMHE
«Pa3padoTKa MHKEHEPHOI0 MPOIrPAMMHOI0 00ecCIeYeHH s

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocTaBUTED:

Pycanos O.A.

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

Tabnuua 1

«Pa3padoTka MH:KEHEPHOT0 MPOTPAMMHOTI0 00ecTedeHns»

dI'OC BO 3

B mporiecce ocBOGHUS JAHHOW JUCIMILINHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEIYIOIINe
o0menpogeccuoHaJbHbIe U MPO(ecCHOHATbHbIe KOMIIETEHINHU:

IMepeyeHb KOMIIOHEHTOB

KOMITETEHLINU
WH- ®OPMYJIUPOB-
JIEKC KA

TexHog0rus
(popmupoBanu
1
KOMIeTeHIInii

dopma
OLleHOYHOT
0 cpeAcTBa

CTeneHu ypoBHel 0CBOEHHS
KOMIIEeTeH Uil
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[K-4

['0TOBHOCTH BBINOTHITH
HAy4YHO-
HCCIIEI0BATEIBCKHE
paboTHI B 001aCTH
MPUKJIATHON MEXaHUKHU C
MCTIOJTb30BaHIEM
COBPEMEHHBIX
BBEIYHCITUTEIHHBIX
METO/IOB,
BBICOKOTIPOU3BOIUTEIIHH
bIX BBIYUCIIATEIIBHBIX
CHCTEM U HAYKOEMKHUX
KOMITBIOTEPHBIX
TEXHOJIOTHUM, IIUPOKO
[pacpoCTpaHEHHBIX B
MPOMBIIIUIEHHOCTH
CHCTEM MHUPOBOTO
YPOBHSI, U
PKCIIEPUMEHTAIIEHOTO
000pyIOBaHUS JJIS
MPOBEICHUS
MEXaHUIECKIX
MCTIBITAHUH.

BHATH:

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

YMeThb:

pa3pabaThIBaTh KOMIIOHEHTHI HHKEHEPHBIX
[IPOrPaMMHBIX KOMIIJIEKCOB JJIsl UCCIIEAOBAaHUS
IMMHAMUKY U IPOYHOCTH KOHCTPYKLMH MAIIUH C
MCIIOJIb30BaHHEM COBPEMEHHBIX BHIYMCIUTEIbHBIX
IMETOJIOB, BEICOKOITPOU3BOAUTENBHBIX
BEIYUCITUTEIBHBIX CUCTEM U HAYKOEMKHUX
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIA/ICTh:

MHCTPYMEHTAaMH Pa3pabOTKU MHKECHEPHBIX
[IporpaMM OJHOI U3 COBPEMEHHBIX
BBIYUCIUTENBHBIX CPesl MPOrPaMMHUPOBAHUSL..

CamocTos-
TebHas
paborta,
TeKIWH,
MpaKkTHiec-
KUC 3aHSTUS,
maboparop-
HbIE pabOTHI

-

9 39

ba30oBblii ypoBeHb:

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

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

npeocmasisims OMoenbHble
KOHCMPYKMUBHbIE dNIEMEHMbL MAUUH (8
uacmHocmu - pam, Ky30808, demaiet
Ogueamernetl) 6 sude pacHemuvlx mooenell

07151 NPUKAAOHBIX NPOSPAMM MeMooa
KOHEUHbIX I/1EMEHMO8;

- CIIOCOOCH camMoCmosamensHo UCHONIb3068AMb
cospemennoe npozpammuoe obecneuenue Ois
aHANU3a  HANPANCEHHO 0ehOPMUPOBAHHO20
COCMOAHUA U NPOYHOCMU Oemaneu u Y3108
Wawun.

MPAaKTUYEeCKOE INPUMEHEHHE IOJIyYEHHBIX
3HAaHW B  Mpolecce  MOATOTOBKH K
CEMHHApaM, K BBICTYIIJICHHUIO C JOKJIaIOM
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IK-6

Cnoco0HOCTD
PUMEHATh
MporpaMMHBIE CPECTBA
KOMIIBIOTEPHOMU
rpaduKH u
BU3yaJIU3aLuU
pE3ylbTaTOB  HAy4HO-
MCCIIEN0BATEIbCKON
InesITebHOCTH,
0(pOpPMIIATE OTYETHI U
Mpe3eHTAluU, TOTOBHTH
pedepaTsl, MOKIAIBl U
CTaTbl C  IOMOILIBIO
COBPEMEHHBIX O(HUCHBIX
MHGOPMAITMOHHBIX
TEXHOJIOTHi, TEKCTOBBIX
178 rpaduuecKux
PEaKTOPOB,  CPEACTB
MeYaTH.

3HATH:

OCHOBHBIE TIPUHIIUTIBI AITOPUTMH3AINH TTPH
pa3paboTKe U UCTIOIH30BAHUY WHIKCHEPHBIX
[MpOrpaMM pacyeTa HalpsHKCHHO
ImecopMUPOBAHHOTO M TEIUIOBOTO COCTOSTHHH
KOHCTPYKUUH MaIlKH.

YMETh:

MCIIOJIb30BaTh COBPEMEHHOE MTPOrPaMMHOE
obOecrieueHue I pa3paboTKH MPOrpaMm
MHXCHEPHOT'O aHAJIM3a HAIPSHKEHHO
InehOpMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
meTanei U y3710B MalluH.

BJIA1EThH:

IHABBIKAMHW IIPUMCHCHHA CUCTEMBbI
MPOTPaMMHUPOBAHUS IS pa3pabOTKH MPHUKIATHBIX
[pOTpaMM JIJIsl pacdyeTa HamlpsHKEeHHO
InehOpMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
meranen U y3J10B MallliH.

CamocTos-
TeJIbHAs
paborta,
ITeKIUH,
[IpaKTHYEeC-
KHE 3aHATHA,
maGopatopHbIe
pabOThI

-

9 39

ba30oBblii ypoBeHb:

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

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

npeocmasisims OmMoelbHble
KOHCMPYKMUBHbIE dNIEMEHMbL MAUUH (8
uacmHocmu - pam, Ky30808, demaiet
Osueamernetl) 6 sude pacHemuvix mooenel

07151 NPUKAAOHBIX NPOSPAMM MeMooa
KOHEUHbIX I/1EMEHMO8;

- CIIOCOOCH camMoCmosamensHo UCHONIb3068AMb
cospemennoe npozpammuoe obecneuenue Ois
aHANU3a  HANPANCEHHO  0ehOPMUPOBAHHO20
COCMOAHUA U NPOYHOCMU Oemaneu u Y3108
Wawun.

MPAaKTUYEeCKOE TNPUMEHEHHE  IOJYYEHHBIX
3HAaHW B  Mpolecce  MOATOTOBKH K
CEMHHApaM, K BBICTYIIJICHHUIO C JOKJIaIOM
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MK-11

Cnoco0HOCTH

HPOCKTUPOBATh ETAIH U
Y3JIBI C UCTIOJIb30BAaHUEM
NpPOrPaMMHBIX CHCTEM
KOMITBIOTEPHOT'O
[POCKTUPOBAHUS Ha
0CcHOBE 3PPEKTHBHOTO
COYCTAHUS MIEPEIOBBIX

TEXHOJIOTHH U
IBBITIOJIHCHU A

MHOT'OBApUAaHTHBIX

[pac4eToB.

BHATH:

TEOPETUYECKNE OCHOBBI KOMITBIOTEPHOTO
MPOEKTHUPOBAHUS HA OCHOBE 3((HEKTUBHOTO
COYETaHUs [IEPENOBBIX TEXHOJIOTUN U BBIIIOJHEHUS
MHOTOBapHUaHTHBIX PACUETOB C UCTIOIb30BAHHEM
BEICOKOITPOU3BOAUTEIBHBIX YMCICHHBIX
QITOPUTMOB MHXEHEPHOIO aHAJIN3a KOHCTPYKLUI
MAIUH.

yMeTb:

COCTABJISITh CTATUYECKHE U TMHAMUYECKUE
[PACUETHBIE MOJIEIH Il MHXCHEPHOIO aHau3a U
[pPallMOHAJIBHOTO MPOEKTHPOBAHUA KOHCTPYKIIMH
MaIIVH;

BJI1aJ€ETh:

HaBBIKAMH MCIIOJIb30BAHMUS U Pa3pabOTKH
COBPEMEHHOT'0 MPOrPaMMHOTO 00eCTICYEeHUs
[IPOCKTUPOBAHMSI U HHKEHEPHOI'O aHAIU3a
KOHCTPYKLMI MallliH.

CamocTos-
TeJIbHAs
paborta,
ITeKIUH,
[IpaKTHYEeC-
KHE 3aHATHA,
maGopatopHbIe
pabOThI

-

9 39

ba30oBblii ypoBeHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
UACHOCIU - PaMm, Ky306808, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

npeocmasisims OmMoelbHble
KOHCMPYKMUBHbIE dNIEMEHMbL MAUUH (8
uacmHoCcmu - pam, Ky30808, demaiet
Ogueamernetl) 6 sude pacHemuvlx mooenell

07151 NPUKAAOHBIX NPOSPAMM MeMooa
KOHEUHbIX I/1EMEHMO8;

- CIIOCOOCH camMoCmosamensHo UCHONIb3068AMb
cospemennoe npozpammuoe obecneuenue Ois
aHANU3a  HANPANCEHHO  0ehOPMUPOBAHHO20
cocmosnus u npoyHocmu Oemanei U Y3108
Wawun.

MPAaKTUYEeCKOE INPUMEHEHHE IOJIyYEHHBIX
3HAaHW B  Mpolecce  MOATOTOBKH K
CEMHHApaM, K BBICTYIIJICHHUIO C JOKJIaIOM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

Tpunoxcenue 3
K pabouetl npozpamme

«Pa3pa60m1<a UHNHCEHEPHO20 NPOCDAMMHO20 obecneuenusn»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIIIBI
00y4JaroIuXxCcs u MeAaroruyeckoro
[paboTHHKA noJ yIpaBICHUEM
Tlenosas w/im Mearorudeckoro  paboOTHHKA C  IICJIBIO Tema (mpobGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLENLM, POJIH U
(1) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOIO | OXKMIAEMBIH PE3yIbTAT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyanuu. [lo3Bonser olneHUBaTH yMEHUE
QHAJTM3UPOBAaTh W peIIaTh  THUIIUYHBIC
npodeccuoHanbHbIC 3aa4u.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
oOydaromemMycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kekc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3aJauu
HEOOXOMUMYI0 I pEUIeHUs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4EOHOIo
MaTepuana TeMbl, pas3fella WU pa3fesioB Borpoci 110
3 KoiiokBuym MYCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoOe Tevam/pazIenam
(K) 3aHATHE B BUJIE cobeceoBaHUs pasit
JUCITUTTAHBI
Mearoru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KonTtponbHas pabora CPEIICTBO  NPOBEPKH  YMEHHIT TIPHMEHATS KoMI1ekT KOHTPOIBHBIX
4 MOJydCHHBIC 3HAHUS JUIS PEIIeHHs 3aaad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrbiii cron, OneHo4HbIE  CcpelncTBa,  Mmo3Bosstoniue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aromMxcst B IPOLECC TEM JUIsl TPOBEACHUS
5 Hoﬂé[ﬁ;izc;ii’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JAUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KoHEYHbII  NPOOYKT, IOJydyaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

KOMILJIEKCa y4eOHBIX u
yccieloBaTeabCkuX 3anaHuil. [lo3Bomser
OLICHUTH YMCHUA 06y11a10un/1xc;1

CaMOCTOATCIIBHO KOHCTpYHUPOBATb CBOH
SHAHWA B MPOLECCEC PCIICHUA MPAKTUYCCKUX

3aja4 U MpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLlOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aHATUTUYECKUX,
MCCIIEI0OBATENIbCKUX ~ HABBIKOB,  HAaBBIKOB
[PAKTUYECKOTO U TBOPUYECKOTO

MBIIIJICHUA. Moxet BBITIOJIHATHCA B
WH/IMBUIYAIHOM TIOPSIKE WM TPYIION
00yJaroumxcs.

Tembl TpyNoOBBIX W/WIH
WHIBUIYaTbHBIX
MIPOEKTOB

Pabouas Terpaapb
(PT)

JMaaKTHYeCKUM KOMILJICKC,
MpelHa3HAYEHHBIA [UJIsI CaMOCTOSITENIbHOM
paboThl 00y4aromerocss U TO3BOJSIONINN
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.

Oo6pasern paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa49u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) peNpOyKTUBHOTO YPOBHS, MO3BOJISIOLIUE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO pasznena
TTUCLIUTUIMHBI;
0) PEKOHCTPYKTUBHOTO YpPOBHS,
M03BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001IaTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTaHOBJICHHEM  IPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHs,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHHWs, WHTETPUPOBATH
3HAHUS pa3IUYHbIX oluacTei,
AQpPryMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pasHOypOBHEBBIX
3aJ1a4 ¥ 3aJjaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKHM YMEHHUM TNPUMEHSTH
MOJTYICHHBIC 3HAHUA o 3apaHee
ONpPEIETICHHON METOJIMKE JJisi PEIICHHs
3a7a4 WIM 33JaHU MO0 MOIYII WU
NTMCIIUTUIMHE B IICJIOM.

KommiekT 3amanuii qis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

[IpogykT CaMOCTOATEIIbHON paboTsI
CTYJICHTa, TPEACTABIISAIOMNNA COOONW KpaTKoe
M3JI0KEHUE B MUCbMEHHOM BHJIE
MOJIyUEHHBIX PE3YyJIbTaTOB TEOPETUYECKOTO
aQHaJIM3a OIpEJCICHHOW Hay4yHOU (yueOHo-
MCCIIEIOBATENIbCKOM)  TeMBbl, TJI€  aBTOp
pacKpbIBaeT CyTh HCCIIEIyeMOH MPOOIEeMBbI,
[IPUBOJAUT PA3JIMYHbBIC TOUKHU 3PEHUS, & TAKXKE
CcOOCTBEHHBIE B3TJIS,Ibl HA HEE.

Temsbl pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPEICTABISAIOIINI cobOoi
MyoIu4YHOE BBICTYIJICHHE o
[IPE/CTABJICHUIO IIOJIYYEHHBIX PE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-HCCIeA0BaATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI
00ydJarouerocs 1no OnpeneIeHHOMY paseny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

YacTH4HO perJaMeHTHPOBAaHHOE 3a/laHue,
MMEIOLee  HECTAaHIApTHOE  peIIeHHe U
MO3BOJISIONIEE JTMArHOCTUPOBATh  YMEHUS,
MHTETPHUPOBATH 3HAHHUS Pas3INIHBIX
o0acTeil, apryMeHTHpOBaTh COOCTBEHHYIO
TOYKY 3peHHus. MOXXET BBHINOTHATHECS B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyr[l'IOI\/’I
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH
VUHJUBUYyaJIbHBIX
TBOPUYECKUX 3aJaHUN

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUS YPOBHS 3HAHUU U
yMeHu# o0yuarormierocs.

doHa TECTOBBIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYecKoe CpeaCTBO, KOTOPOE MOXKET
OBITh ~ WCIOJNB30BAHO  JJII  KOHTPOJIS
MpUOOPETEHHBIX CTYICHTOM
PO ECCHOHATLHBIX HABBIKOB M YMEHHH I10
ynpaBJ'IeHI/II-O KOHerTHBIM MaTepI/IaJ'H)HBIM
00BEKTOM.

Kommmiekt 3aganuii  Uid
paboThI HA TpEHAXKEpE

16

Occe

CpenctBo, MO3BOJISIIONIEE OLEHUTh YMEHHE
0OydJaromierocss MUCHMEHHO H3JIarath CyTb
[MOCTaBIIEHHON MPOOJEMBI, CaMOCTOSTEHHO
[POBOJUTH aHAINA3 O3TOH  TPOOJIEMBI €
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIMHBI,  JIeaTh
BBIBOJIbI, 000OIIAIONINE ABTOPCKYIO TO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka 3cce
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