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1 lean u 3a7a494 AUCHUILIMHBI

1.1 leab aAMCHUIIHHBI

[enpro n3ydeHust AMCHUILTHHBI «I[porpaMMupoBaHue» SIBISCTCS:

— (hopMmupoBaHKE 3HAHUN O THITOBBIX 3ajJadaxX, CTPYKType, alrOpUTMax, METoax
pa3pabOTKM  WHXKCHEPHBIX  NPOTPAMMHBIX  KOMIUIEKCOB; 00  OOBEKTHO-
OPUCHTHPOBAHHBIX SA3bIKAX IMPOTPAMMHPOBAHUSA; O COBPEMEHHBIX cpelax pa3paboTKu
nporpaMM; O MeETOJaX pCaM3alMd BBHICOKOIPOW3BOANUTEIBHBIX BBIUNCICHHA U
BU3YAIbHBIX  CPEJCTBAX  IMPOTPAMMHUPOBAHUS  NPHIOKCHUHA ¢  rpauuecKuM
uHTepdencom; o crmocodax co3gaHus MPHUKIAJTHOTO MPOTPAMMHOTO OOECTICUeHUS IS
WH)KCHEPHOTO0 aHaJM3a JWHAMHKH, YCTOMYMBOCTH, TEIUIOBOTO U  HaIPsHKCHHO-
1e(OPMUPOBAHHOTO COCTOSTHUN KOHCTPYKITUI MAIlIWH, UX JeTalieh U y3JIOB;

- TIOJITOTOBKA CTYACHTOB K JICATCILHOCTH B COOTBETCTBUHU C KBAIM(DHUKAIIMOHHOM
XapakTepucTukoi OakamaBpa mo HampasiieHuto 01.03.02 IlpukianHas MmaremaTUka U
uHpopmaruka, npopuib: «[IporpaMmuble ¥ IHU(PPOBBIE TEXHOJOTMH B JUHAMHUKE M
MIPOYHOCTH.

1.2 3agauu AUCHUILIMHBI

3amavamu nucuuruinHbl «IIporpaMmmupoBanme» sIBISIFOTCS:

- O3HAKOMJICHHE  CTYACHTOB C  BO3MOXXHOCTSMH, CHHTAaKCUYCCKAMU
KOHCTPYKIUSIMU, CTPYKTypamMHu JlaHHbIX, HaOopaMu METOJOB U OHOIMOTEKaMu
npoienyp 00beKTHO-OPHUEHTHPOBAHHOTO S3bIKa MPOTpaMMHUPOBAHUS MpU pa3paboTke
MPUKIAAHBIX MPOrpaMM HCCIEOBaHUS JUHAMUKA W TPOYHOCTHU Y3JI0B U arperaTron
MalllvH;

- 3HAKOMCTBO CTYJCHTOB C OJHOW W3 COBPEMEHHBIX cpea pa3paboTKu
BBIYUCIIUTENBHBIX IPOTPaMM;

— u3ydeHre S(PPEKTUBHBIX BHU3YAIbHBIX METOJIOB Pa3pabOTKUA MPHIOKEHUN U
peanu3alii  BBICOKOTIPOM3BOIUTEIBHBIX UYWCIEHHBIX aJITOPUTMOB IS  aHajau3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKITUHN MaIlIHH;

- (hopMuUpOBaHHE Yy CTYJCHTOB HABBIKOB pa3paOOTKH KOMIIOHEHTOB MH)KEHEPHBIX
MPOTPAaMMHBIX KOMILJIEKCOB JUIsI MOJEIMPOBAHUS KOHCTPYKIIMHA MAaIIWH, aHajlu3a
JTUHAMUKH, YCTOWYUBOCTH, TEIJIOBOTO W HANPSHKCHHO-Ie(OPMUPOBAHHOTO COCTOSTHHMA
WX JE€TAJIEH U Y3JI0B.

2 MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHBIX 00Pa30BaTe/IbHbIX IPOrpaMm

Huctunnuna «IIporpammupoBaHue» OTHOCUTCA K BapUATUBHOM 4yacTu Osoka 1
TUCIUIUINH  (Monynei) mpodecCHOHATBHOTO IIMKJIa OCHOBHBIX 00pa30BaTeIbHBIX
nporpamm (OOII) no nanpapienuro noarotoBku 01.03.02 Ipuxknganas maTemaTuka U
uHpopmatuka, npodmib: «IIporpamMvubie U 1UGPOBBIE TEXHOJOTHH B JUHAMUKE U
MIPOYHOCTIY.

[IpeamecTByromumMu  KypcamM, Ha  KOTOPBIX  Oasupyercs JUCHUTUIMHA
«IIporpamMmmupoBaHue» SIBISIOTCS:

- METO/IbI U SI3bIKH MPOTPAMMHUPOBAHUS;

- IPOTPaMMHUPOBAHNE MUKPOKOHTPOJIEPOB;



- Marematuka (JIMHeWHas anrebpa u  auddepeHnUaTbHOE  HCUYUCIICHHE,
MaTeMaTHYeCKUN aHalu3, ypaBHEHUS MaTeMaTH4ecKod (u3uku, auddepeHinaibHbe
YpaBHEHUS U KOMITJIEKCHBIN aHAIN3);

3 Kommnerennmuu oOyuyawuerocsi, ¢gopMupyembie B pe3yJjbTaTe OCBOEHHS
TUCIHUTIIMHBI

B pesyibrare ocBoeHMs AMCLUIUIMHBI CTYAEHT AOJDKEH 00J1alaTh ClIEAYIOLUIMMU
pohecCHOHATBHBIMUA KOMITETEHITUAMH ():

B pesyabTare ocBoeHusI
Kon 0bpasoBaTeNLHOI Ilepeuyens ni1aHUPYEMBIX pe3yJIbTATOB
KOMIIeTeH M TPOTPaMME 0o0y4eHHUsI 1O AUCHMILINHE
00y4aromuica J10J5KeH
00,121aTh
OIlIK-2 Crnioco0eH UCnoiab30BaTh U | 3HATh:
aalTHpPOBaTh ® CHMHTAaKCHUYCCKHE KOHCTPYKIHH,
CYILLECTBYIOIINE CTPYKTYpHbI JaHHBIX, HA0OPBI METOJIOB
MaTeMaTUYECKHUE METOABI U U cOCTaB OMOIMOTEK MPOLIETYP
CUCTEMBI 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA
MIPOrpaMMUPOBAHUS [Tt IPOrpPaMMHUPOBAHMSL.
pa3pabOTKU U PEAIU3AUMA | yMeTh:
aJIrOPUTMOB pELICHHsA e pa3pabaTbIBaTh KOMIIOHEHTEI
NPUKJIaTHBIX 3a/1a4 WHXXCHCPHBIX IMTPOTPAMMHBIX
KOMILJIEKCOB JJI UCCIIEI0BAHMS
JUHAMUKU U IPOYHOCTH
KOHCTPYKLUI MallliH C
MCII0JIb30BaHNEM COBPEMEHHBIX
BBIYHCIIUTEIBHBIX METOJIOB,
BBICOKOTIPOU3BOAUTEIbHBIX
BBIYHCIIUTEIBHBIX CUCTEM U
HayKOEMKHX KOMITBIOTEPHBIX
TEXHOJIOTHI;
BJIAJIeTh:
® UHCTPYMEHTaMH pa3pabOTKH
VMH)KCHEPHBIX NPOTpaMM OJHOMU U3
COBPEMEHHBIX BHIYMCIUTENBHBIX CPEJL
IPOrPaMMUPOBAHUS.
OIIK-5 CrniocoOeH pa3pabaTeiBaTh | 3HATH:
aJIrOPUTMBI U ® OCHOBHBIE PUHITUIIBI
KOMIIbIOTEPHBIE ITOPUTMU3ALINY NIPU pa3zpaboTKe
IIPOrpaMMBbl, IPUTOAHbBIE HCII0JIb30BAaHNU MH)KEHEPHBIX
JUISL IPAKTUYECKOTO MIPOrpaMM pacueTa, HalpsHKEHHO
IIPUMEHEHHUS], CPEJICTB 1e(GpOpMHUPOBAHHOTO U TEIIOBOTO
reyarTH. COCTOSIHMM KOHCTPYKIIMM MAIlIH.
yMeThb:
® JCIOJIB30BaTh COBPEMEHHOE
IIporpaMMHOE 0OecrieueHue s




pa3pabOTKH MPOTpaMM HHKCHEPHOTO
aHaIN3a, HAPSKEHHO
ne(hOPMUPOBAHHOTO M TETLIOBOTO
COCTOSIHMM JIeTajed U y3JI0B MallliH.
BJIA/I€Th:

® HaBbIKAMHU IPUMEHEHHUS CUCTEMBbI
MIPOrpaMMHUPOBAHHUS [T pa3paboTKH
MPUKJIAIHBIX POTPaMM JIJIsl pacyeTa,
HaMpsHKEHHO 1e(hOpMHUPOBAHHOTO U
TEIJIOBOI'0 COCTOSIHUH JIeTaie u
y3J10B MallHH.

[1K-1 CriocoOeH MPOeKTUPOBATh | 3HATh:

KOMIIIOTEPHOE ® TEOPETUYECKHE OCHOBBI

MIPOrpaMMHOE KOMIIBIOTEPHOTO IPOEKTUPOBAHUS Ha

o0ecrieueHue. OCHOBE 3(()EKTUBHOTO COYETAHUS
MEPEIOBBIX TEXHOJIOTUHN U
BBITMOJHEHHS] MHOTOBAPHAHTHBIX
pacyeToB C UCII0JIb30BAHUEM
BBICOKOTIPOU3BOAUTEIHHBIX
YHUCJIEHHBIX QJITOPUTMOB
WH)XCHEPHOTO aHaIn3a KOHCTPYKLIUN
MallliH.

yMeThb:

® COCTaBJISITh CTATUYECKHE U

JUHAMHYECKHE pacUeTHbIE MOJIEIIN
JUIsl UTHKEHEPHOT'0 aHallu3a u
paloHaIbHOIO IPOEKTUPOBAHUS
KOHCTPYKIMI MalluH;

BJIA/IeTh:

® HaBBIKAMHU HCIOJIb30BAHUS U

pa3pabOTKH COBPEMEHHOTO
IpOTrpaMMHOT0 00eCTieueHHsI
MIPOEKTUPOBAHMSI M MTH)KEHEPHOTO
aHaJIM3a KOHCTPYKIMI MalllnH.

4 CTpyKTYypa M cofep:KaHue TUCIUINIMHBI

OO6mast TpyJI0€MKOCTh JUCHUIUIUHBI COCTaBisieT 14 3aueTHbIX eauHuil, T.e. 506
akameMuueckux 9acoB (u3 HUX 306 4acoB — caMOCTOSITeNIbHAsS paboTa CTY/ICHTOB).

JlucuuiuiiHa 4uTaeTcsl Ha BTOPOM, TpeTheM Kypcax B 3, 4, 5, 6 cemecrtpax.
[TpoBoasiTca nexkunu — 36 yacoB, mpakTuueckue 3ansatus 162 yaca. @opma KOHTPOIS —
3a4eThl (3, 4 cemecTp), 3k3ameH (5, 6 cemectp).



Bupa yueOHoM padoThI Bcero Cemectp
4acoB 3 4 5 6
Oomas Tpymoemkocts | 504 (14 3.¢.) | 108(33.c.) | 108(33.e.) | 144(43.e.) | 144(43.¢.)
AyIUTOpHBIC 3aHITHUS 198 54 54 54 36
(Bcero)
B Tom uncne
JICKITAN 36 18 18 - -
[TpakTudeckue 3aHsITHS 162 36 36 54 36
JlaboparopHbie - - - - -
3aHATHUS
CamocTosTenpHas 306 54 54 90 108
paboTa cTyeHTa
KypcoBas pabota HET HET HET HET HET
KypcoBoii mpoekT HET HET HET HET HET
Bua npomexyTouHom OK3aMeH | OK3aMeH | OK3aMeH | ODK3aMeEH
aTTeCTaInu

Crpykrypa m conepkanue aucuMIuIMHbL «lIporpammupoBaHne» MO Cpokam M
BHJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Copep:xanue pa3aejioB JUCHUIIIHHBI.

Tema 1. BBegenue.

O0630p akTyalbHBIX MPUKIAAHBIX 33/1a4 JTUHAMUKU U MPOYHOCTH, MPU PEIICHUU
KOTOPBIX HMCHOJB3YIOT HH)XCHEPHBIE MPOrpaMMHbIE KOMIUIEKChI. O030p CTPYKTYpHI U
(GyHKIIMOHAJIAa WHXXEHEPHBIX IPOTPAMMHBIX KOMILJIEKCOB JIWHAMUKH W TPOYHOCTH,
CBSI3aHHOTO C OCYIIECTBJICHHEM T'€OMETPHUECKOTO MOJCITUPOBAHUS, BBITOJTHCHHEM
JTUCKPETU3ANNHA TCOMETPUUCCKUX OOBEKTOB, CO3/IaHWEM KauyeCTBEHHBIX TpauuecKux
M300pKCHHUM, TPOBEACHUEM CIIOKHBIX BBICOKOIIPOM3BOIUTEIBHBIX IMapalIeIbHbBIX
BBIYMCIICHWA ¢ OoipliuMu OOBEMaMHM JaHHBIX Ui aHAJIW3a  HAIPSHKEHHO-
neOpMUPOBAHHOTO COCTOSIHUS, KOJIeOAHUM, YCTOWYMBOCTH, TEPMUUECKOTO COCTOSTHUM
JETAJIE U y3J10B MAIIUH.

0O0630p BO3MOXKHOCTEH COBPEMEHHBIX MHCTPYMEHTAJBHBIX CPEJCTB pa3zpaboTKu
(cpen  pa3paboOTKHM, KOMMOWISTOPOB, OTJIAAYUKOB, OUOIMOTEK TIpoUEayp U JIp.)
WHXEHEPHBIX KOMIUIEKCOB JUHAMUKM W TMPOYHOCTU. TEHICHIIMH Pa3BUTHS
WHCTPYMEHTOB Pa3paOOTKU HHXKEHEPHBIX MPOTPAMMHBIX KOMIUIEKCOB JJI PEIICHUS
3a/1ay JUHAMUKA U TTPOYHOCTH.

O0630p ammapaTHOW YacTH BBIYUCIUTEIBHBIX CPEICTB, HUX aPXUTEKTYPHI,
KOMITOHEHTOB, TIepudepuitHOro 000pyI0BaHUS, KOTOPOE 3aJHCTBYETCS WHKEHEPHBIMH
IporpaMMaMu TSl pEIIeHUs 3a/1a4 JMHAMUKA U TTPOYHOCTH.

O630p »GhO@PEKTUBHBIX ©  NPOU3BOIUTEIBHBIX  YHCICHHBIX  aJTOPUTMOB,
peann3yeMbIX B WHKEHEPHBIX MPOTPAMMHBIX KOMIUICKCAX JUIA peIIeHUs 3ajad
JTUHAMUKH W TIPOYHOCTH.




JleMoHCTpanus  pe3yJibTaTOB MNPUMEHEHHS pa3pa0OTaHHBIX  WHKEHEPHBIX
NPOrpaMMHBIX KOMIUIEKCOB B HCCIIEOBAHUSAX pEATbHBIX KOHCTPYKIMM MAaIlUH.
DeMEHThl MAaTPUYHOU aNreOpbl U FTEOMETPUYECKOTO MOJEITHUPOBAHUS.

Tema 2. Kparkuii 0030p npeamecTBYOIIMX MAaTEPHAJIOB, HA KOTOPbIX
OCHOBaH JIaHHBbIH KypC.

ba3oBbie TIOHATHS, TEPMUHBI W ONPEICIEHHUS, OCHOBHBIC CHHTAKCHUCCKHE
KOHCTPYKITUH, CTPYKTYPBI JaHHBIX S3bIKa MporpaMMupoBanus C++.

AndaBuTHO-TIU(POBBIE CUMBOJIBI, KIIOUEBBIC CIIOBA, WIACHTU(MUKATOPHI, 3HAKH
omepanuii s3pIka mporpammupoBanus C++. KoMMeHTapuu B TEKCTE TPOTPaMMBI.

[IpocThie TUMBI JaHHBIX, YKa3aTEIN, MACCUBBI, CTPYKTYphI. OnrcaHne JaHHBIX B
porpaMme.

Jlornyeckue BeipaxeHus. Jloruueckue onepanuu. ApudMeTHIeCKUe BhIPAXKEHUS.
Apudmernueckue omnepauuu. [Ipuoputer BBINMOIHEHUS ONEPALM TPH BBIYUCICHUU
3HaueHus BeIpaxkeHus. [IpeoOpazoBaHue TUIIOB TaHHBIX.

bazoBeie  omepatopel  s3bika  mporpammupoBanus ~ C++.  Onepatopsl
MIPUCBAaWBaHMUsI, IIUKJIA, YCIOBHBIE, IEPEX0/1a, COCTABHBIE.

[Ieperpyska onepaTopos.

Ucnonb3oBanue ¢yukiui. @opmanbHble napameTpbl. OOMEH JaHHBIMU 1O
3HAYEHHMIO U MO CChUIKE. Bo3Bpaniaemblii mapaMeTp.

Cnoxusble Tunbl gaHHbiX. Kinaceel. CtpykTypa kinacca. [lonstus oObekTa kiacca.
[IyOnruHble W 3alllMIIEHHBIE AJIEMEHTHl Kiacca. ba3oBble M IPOW3BOJIHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie QyHKIIUU.

NHcTpyMeHTalIbHBIE — CpeAcTBa  IporpamMmupoBaHus. MHTepdeiic  cpensbl
nporpammupoBanuss  MS  Visual Studio. Ilamenu «OO0o03peBaTenb peUICHUN,
«IIpencraBnenue kiaccoBy, «Pecypch». CrnocoObl co3naHus U HACTPOWKH IMPOEKTA.
Co3nanue pecypcoB (IMaJOTOBBIX TMaHeNeH, TMaHele WHCTPYMEHTOB, MEHIO,
aKcenepaTopoB U Jp.) Ha ocHOBe 11abnoHoB. Mcnonb3oBanue «Mactepa Kj1accoB» s
CO37aHUsl TIEPEMEHHBIX, (DYHKIMI, Ki1accoB. BO3MOXHOCTH BBIMOTHEHUS OTJIAJKU
MPOEKTA.

Co3ganue KOHCOJNBHBIX NPWIOKEHHW. CTpyKTypa KOHCOJBHOM MPOTPaMMBI.
HupexTuBbl mnpemnpoueccopa. [obanibHOE M JIOKaJbHOE MPEACTABICHUE JaHHBIX.
O6mactu BUAMMOCTU TiepeMeHHBbIX. (CTarhuueckoe U JUHAMUYECKOE pa3MelIeHue
naHHbIX. Omnepanuu BBOJIAa/BBIBOJIA HA KOHCOJb yrpaBicHus, B (aitn. Komrunsaius u
OTJIaJIKa IPOTrPaMMBI.

Co3nanue NpuiIoKeHU Ha ocHOBE Osioka nuanora. O630p cpeacTB OMOIMOTEKU
MFC (MS VC++) pans co3maHusi NPWIOKEHWW Ha OCHOBE OJioka jauasora.
Ucnionp3oBanne WHTEPDEUCHBIX DJIIEMEHTOB YIPABICHUS THIA: KHOMKA, OKHO
pEeIaKTUPOBaHUS, MEpPEKItoYaTesb, CUCKU, OeryHok u ap. Co3manue oOpabOTYMKOB
coObITHH TpU pabOTe C AIIEMEHTAMH YITPaBJICHUSI.

Coznanue mpunoxkenuit ¢ rpadudeckum unTepdericom. Cpeacta OMOIMOTEKH
MFC (MS VC++) nns cosmanus mnpuiokeHuid ¢ rpadudeckuMm wuHTEpdeiicom (B
apXUTEKTYpe  <JIOKYMEHT-TIpeAcTaBieHue»). Hacrtpoiika Buma  rpaduyueckoro
npuioxeHusi. CTpykTypa NPWIOKEHUM B apXUTEKTYpe «JIOKYMEHT-TIPEJICTABICHUE) C
OJIHUM JIOKYMEHTOM / MHOTUMH JOKYMECHTAMH.



PaboTa ¢ rpaduyeckuMu MHCTPYMEHTAMHU PUCOBAHMSI OKHA: OOBEKTHI KIIACCOB
KHUCTb, [1€PO, OUTOBBIA MAaCCUB, IPUQT, PETUOH.

Co3ganue »SJIEMEHTOB YINPABJICHUS: OCHOBHOE MEHIO U €ro JJIEMEHTHI,
KOHTEKCTHOE€ MEHIO, MaHedb MHCTPYMEHTOB. lchonp30BaHuME TrOpsSYUX KJIABUII
(axcenepatopoB) mJig ymnpaBiieHus mporpammont. CriocoOs! paboThI C MBITITBIO. 3aaHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Co3nmanne qoUepHUX OKOH M OJIOKOB Juasiora (MOJabHBIN/HEMOAAIBHBIN OJIOKH
auanora, 6JI0K 1Uajora co BKIAJAKaMu).

OO6mue 0J0KM auanora: OTKPBITH (Dailsl AJig YTEeHUs, OTKPBITH Gaii IS 3alucu,
BBIOOD 1IBETA, BBIOOP IpU(Ta TEKCTA, TIEYaTh TOKYMEHTA U JIp.

3amyck npuioxeHui u3 nporpamMmbl. Co3jaHuE MTOTOKOB.

Tema 3. Bo03MO:XHOCTH CO3JaHUSI PEATUCTHUYECKHX H300paKeHUl B
HHKEHEPHBIX MPOrPAMMHBIX KOMILIEKCAX ¢ MOMOIIbI0 0ubaunorexkn OpenGL.

[IpeumyimiectBa wucnonb3oBanua Oubmmorekn OpenGL nana  paspaboTku
rpaduyeckoro uaTepdeiica B MHKEHEPHBIX MPOrPAMMHBIX KOMIUIEKCAX MO CPAaBHEHUIO
C HUCIIOJIb30BaHWEM cTaHJIapTHBIX rpaduueckux ¢ynkuuii (GDI) cucremsr Windows.
OcHOBHBIE TIPUHIUIIBI BEKTOPHON M pacTpoBoil rpaduku. HavanbHble CBeACHHUS O
oubnuorexe OpenGL. Opranuzanus A0CTyna U3 HHXEHEPHON MpOrpaMmbl K GyHKIIASAM
oubmmorexku. Tunsl nanabix B OpenGL.

CpenctBa OuOmmorekun OpenGL nnst co3manus rpadUyuecKuX HMHKEHEPHBIX
nporpamMm Ha s3bike MS C++. CunTtakcudeckue KoHCTpyKiuu koMana OpenGL. O630p
KoMaHJl Oubnunorekn 6a30BbiX QyHKuuid OpenGL. OcHOBHBIE yTHUIHTBI B OMOJIMOTEKE
ytuutT OpenGL (GLU - 6ubnumotexa). DyHKIUU JOMOJHUTEIBHOW OUOIMOTEKU
OpenGL (AUX - oubamnoreka).

Tema 4. Pa3pabdorka mnpocroii rpaguueckod HHKEHEPHOH INpPOrpaMmbl,
peanu3yromieil pyaxkuuun 6mdanoreku OpenGL. YnpaBienue userom. BekropHbie
NPUMHTHUBBI.

Nuanmmamm3zanus okHa B OpenGL. 3anmanme npera GoHa M TEKyIIEro I(BETa.
BekTopHble TPUMHUTHBBI — BEPIIHUHBI, OTPE3KU MPSIMBIX JTUHUHM, MOCIEI0BATEIHHOCTH
OTPE3KOB MPSMBIX JUHUHN (MOJUIMHUM), 3aMKHYThIC TIOJIUJIUHUU, TPEYTOJIbHUKHU, BEEP
TPEYTrOJIbHUKOB,  CBSI3AHHBIE  TPEYTOJIbHUKH,  YETHIPEXYTOJbHUKH,  CBS3aHHBIC
YEeTHIPEXYTOJIbHUKH, TIOJIUTOHBI (MHOTOYTOJILHUKH). YTIPaBIICHUE CTIIAKUBAaHUEM JIMHUM
IIPU pa3BEPTKE BEKTOPHOTO NMPUMHUTHBA B pacTp (yCTpaHEHHUs CTyneH4aTroro s dexra).
CTOpOHBI TIOBEPXHOCTH MHOTOYTOJbHUKA. PEXHMBI OTOOpa)KEHUS BEPINWH, JIMHUM,
oOnacTeil. YnpaBlieHUEe yIaJleHUEM HEBUIUMbIX JIMHUU.

3D-06bexTer AUX-010IHOTEKH.

O030p METONOB yAAJCHUS HEBUIAUMBIX JUHUN. AJTOPUTMBI BEKTOPHOTO
yIalleHusI HEBUAUMBIX TUHUN. PacTpoBoe ynaneHne HeBUAUMBIX JIMHHUNA. TecT riyOuHbI
C UCIOJIb30BaHuEM Z-0ydepa.

Pa3paboTka uHkeHepHOUW rpadudecKoil MpOrpaMMbl pacdyeTa T€OMETPUUYECKHUX
XapaKTEPUCTUK TPOU3BOJBHOTO TPODHUIISL TMOMEPEYHOro CedeHus Oaynku (pacuer
IJIOIIAM, CTAaTUYECKUX MOMEHTOB, TOJIOKEHUS IIEHTpa TSDKECTH, TIJIaBHBIX
LIEHTPAJIbHBIX MOMEHTOB UHEPIINH, OTIpEe/IeIICHUE OPUEHTAIIUU TJIaBHBIX OCEH).



Tema 5. Co3panume cpeacrBamMu OpenGL ClI0KHBIX TeoMeTPpHYECKHUX
00bEeKTOB.

O630p  METOIOB  TEOMETPUYECKOTO  MOJCIHUPOBAHMS  TOBEPXHOCTEI.

Ucnons3oBanne kpuBbix be3be, NURBS-kpubix. Co3nanue mNOBEpXHOCTEH
besse, NURBS. Tpuanrymnsius obmactu. Metoas! Tpuanrysanu B OpenGL.

Tema 6. Pabdora ¢ pacTtpoBbiMu 00bekTaMu. PopmuposBanue, Oydepusanus,
BbIBOJI OMTOBBIX 00beKTOB cpeacrBamu OpenGL.

butoBbie 06pa3el. BeiBoa 6MTOBBIX 00beKTOB. CTPYKTYpa rpadyuuecKuX JTaHHbIX.
Ucnons3zoBanue Oydepa/OydepoB kampa. Crpykrypa BMP-daiinos. BeiBog BMP-
¢aiinos cpencreamu OpenGL.

Tema 7. [IpoeunpoBaHue NPOCTPAHCTBEHHBIX 00bEKTOB HA MJIOCKOCTH

[TonsiTus: cucrtema KOOpAMHAT OOBEKTa, CHUCTEMa KOOpPIAWMHAT HaOIOJaTENs,
CUCTEMa KOOpJIMHAT OKHA MPOrpamMMbl, (pu3nyeckas cuctemMa KOOpAUHAT (OTHOCHUTCS K
MOHUTOPY). AdduuHble npeodpa3oBaHusi KOOPAUHAT (IIOBOPOT, TNEPEMEIICHUE,
orpaxenue). [lapamnenbHoe W mepcrneKTHBHOE MpoeuupoBaHue. Oprorpaduyueckoe
MPOCLMPOBAaHUE. AKCOHOMETPUYECKOE MPOCLUPOBAHUE (M3OMETpPHUS, JAUMETPUS,
tpumetpusi). CpeactBa OpenGL i BbINOTHEHWS oONepauuid NpPOEHUPOBAHMUS.
[IpumeHeHnEe IUIOCKOCTEW OTCEYeHUs. BpINONHEHWE OTCEYEeHU HWHCTPYMEHTOM
«HOYKHHULIBD».

PazpaboTka  uWHXXEHEpHOW  TpaduyecKol  MPOrpaMMbl,  OTOOpakaroIei
TPEXMEPHBIN O0OBEKT B MPOU3BOJIBLHOM MacCIITa0€ U PaKypce ¢ YNPaBICHUEM MBIIIBIO.

Tema 8. PaGora ¢ Tekcrypamu B OpenGL

[lonsitue Ttekctypsl. Buael  tekcryp. Ilapamerper  Tekctyp. CrocoOsbl
(dbopmupoBanus Tekctyp. Hanecenue TekcTypbl Ha 00beKT. B3aumoelicTBie TEKCTYp ¢
IIBETOM OOBEKTA.

Pa3paboTka uHKeHepHOU rpadudecKoil MporpaMMmbl ¢ MPUMEHEHUEM TEKCTYP
JUTsI OTOOpaXXEHUsI TPEXMEPHOTO 00BEKTA.

Tema 9. YnpaBiieHue IBETOBBIMHU CBOMCTBAMHU 00bekTa. OCcBelleHue CleHbI
B OpenGL

VYrnpaBieHne OcCBEHNIEHHOCThIO. (CBOWCTBa IBETa MNPUMHUTHBOB, U3 KOTOPBIX
dbopmupyeTcsi 00beKT, 0€3 BBIINOJIHEHUS pacueTa ocBelleHHOCTH. OTo0paxkeHue 1BeTa
MPUMUTUBOB C YYETOM OCBEIIEHHOCTH OOBEKTa. 3aJlaHue ISl MOBEPXHOCTU CBOMCTB
¢dbonoBoro,  aUMPy3UOHHOrO,  3E€PKATBLHOTO W  OMHUCCHOHHOTO  OTPAKCHHS.
Hcnonb3oBaHre MOHATHUS «TyMaH» JJid co3anus 3 dexra riryOrHsbl.

Onucanue mapaMeTpoB  HCTOYHMKOB  cBeTa  (MO3WLMHU,  HaIpaBJEHUS,
MHTEHCUBHOCTHU, CTEMICHH 3aTyXaHHUsl, YIJIbl KOHyCa U JAPYTUX MMapaMeTPOB UCTOYHUKOB
¢dbonHOBOTO, MM(Y3HOTO, 3€PKATBHOTO CBETA). PEKMMBI CMEIIEHHUS [[BETOB.

Pa3paboTka wHXeHepHOW Tpaduueckol MPOTpaMMbl, WLTIOCTPUPYIOIICH
BO3MO>XHOCTH MPUMEHEHHS OCBELUICHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3naHue peajquCTHUYECKHMX H300pakeHUl B HHKEHEPHbIX
NporpaMMax ¢ KOMILIEKCHBIM MCII0JIb30BaHNEeM BO3MOkHOcTell OpenGL

I'paduueckne QyHKUIMKM TpOrpaMMbI-ipenpoieccopa MPOrpaMMHON CUCTEMBI
MeToja KoHedHbIX »dneMmeHToB (MKD). PaspaboTka wuHxkeHepHOU rpaduyuecKoit
MpPOrpaMMBI-IPOTOTUIIA  BH3yalu3aTopa  Mozened MKD ¢ KOMIUIEKCHBIM



ucrnoyib3oBaHueM  Bo3MoxHocTedl ~ OpenGL.  ObGecnedyenune  B3auMOJECHCTBUS
pa3pabOTaHHON MPOrpaMMbl C YHUBEPCAIbHBIMU MPOTPAMMHBIMU KOMIUIEKCAMU ANsys,
LS-Dyna.

Tema 11. OcHOBBI OPraHM3anuy NaApaIeJIbHOI0 BHIIOJHEHUS AJITOPUTMOB

3ajmauyn  IMHAMHKA M [POYHOCTH MAIIMH, TpeOylolue 3HAYUTEIbHBIX
BBIYMCIIUTEIBHBIX 3aTpaT. AJITOPUTMBI B HWHKEHEPHBIX MpOrpaMmax [IWHAMUKH H
IPOYHOCTH, MPOU3BOJUTEIBHOCTh KOTOPBIX MOKHO 3HAYUTEIBHO MOBBICUTH 33 CUET
pacrapasieIMBaHus IPOLECCOB.

ApXUTEKTypa TMapajulelIbHbIX BBIYMCIUTENBHBIX cucTeM. llapamienbHble
BBIYMCIIUTENIbHBIE CHUCTEMBI € OOLIEH MaMAThIO. BBIUMCINUTENbHBIE CHCTEMBI C
pacupeneNeHHON MaMsThlo, KiacTepbl. PacnpeneneHHbIe CETEBbIE BBIUYMCIUTEIbHbBIC
CUCTEMBL.

00630p cpencTB mapayIeIbHOTO TPOrPAMMHUPOBAHKS Ha OCHOBE TexHooruii MPI
(c pacnpenenenHod namsatbio), OpenMP (¢ oOmeli namsaTeio). TUMOBBIE CXEMBI U
MOJIENH OpraHHu3aIu napajuieIbHbIX BBIYHCIICHUI B
MHOTONPOIIECCOPHON/MHOTOIIOTOKOBOW CUCTEME.

[Ipumepst  3ddexTuBHOTO ¥ HEIDPEKTUBHOrO  MPUMEHEHUS  CPENICTB
pacnapajyieIMBaHusl B aJrOPUTMax pEIICHUs CUCTEM JIMHEHHBIX alredpandeckux
YPaBHEHUI BBICOKOTO MOPSIKA.

Tema 12. Ucnoab3zoBanue OpenMP 1u1s pacnapajuieiMBaHus aJITOPUTMOB B
HHKEHEPHBIX MPOrpamMmax.

Pa3paboTka WHXEHEPHBIX NpPOrpaMM C [ApaUICIbHBIM BBINOJIHEHUEM C
ucnosnb3zoBanueM OpenMP. O630p aupexTuB u Ghynkuuii OpenMP.

Tema 13. Opranm3anus BbICOKONPOU3BOAMTEIbHBIX BBIYHCICHHN ¢
3a/1eiiCTBOBAHHEM PeCypCOB BHIEOKAPT.

Hcnonb3oBaHne BO3MOXKHOCTEH mporpaMMmHo-amnmapaTtHo cucrembl CUDA
BBITIOJTHEHUS TMapaJlyIeNIbHBIX omnepanuii Ha Bujeornpoieccopax Nvidia. ApxuTektypa
BuaeokapT Nvidia. Atomapnsie onepannuu B CUDA. Matpuunsie onepariuu B CUDA.

Tema 14. Paspaborka MoayJ/ieil HMH/KEHEPHBIX NPOrpaMM, peau3yIuX
AJITOPUTMbI ABTOMATHY€CKOH Ir'eHepalMi CeTOK KOHEYHbIX 3JIEMEHTOB.

O0630p METOJOB aBTOMAaTHYECKOM T'€HEepallMd CETOK KOHEYHBIX 3JIEMEHTOB Ha
JIBYMEPHBIX M TpeXMepHbIX oOnactax. I[IoHATHS perynspHOl U HeperyiasipHOu
pa3OuBKU. Buabsl perymsipHbIX ceToK. MeTonbl aBTOMAaTUYECKOW TeHepaluu
HEPETYJISIPHBIX CETOK.

Tema 15. Pa3zpa0dorka MoayJieii MHXKEHEPHBIX NMPOrpaMm, (pOpMHPYIOLIUX
OCHOBHbIC MATPHIbl PA3JHMYHBIX THIIOB KOHEYHBIX JJIEMEHTOB /Il AHAJIW3a
AUHAMMKH ¥ IPOYHOCTH KOHCTPYKIMIl MALIIH.

Peanu3anysi OCHOBHBIX COOTHOLUEHUM JUIsl CTEP)KHEBOTO KOHEYHOT'O 3JIEMEHTA,
0aJIOYHOrO0 KOHEYHOI'O 3JIEMEHT, TPEYroJIbHOTO KOHEYHOrO 3JIEMEHTa AJI peleHUs
MJIOCKOM 3a7a4i TEOPUH YIIPYTOCTH.

Peanuzanusi OCHOBHBIX COOTHOILIEHUN MJii HM30MapAMETPUUYECKUX KOHEUHbIX
AJIEMEHTOB [JJIsl PEIIeHHs] IUIOCKOM UM TpPEeXMEpHOM 3ajady TEOpUHM YIPYTOCTH.
YeTblpeXyroiabHblil OMIMHEHHBIN M30MapaMeTPUUYECKUl KOHEUYHbIH 3JIEMEHT IUIOCKOIO
HAIPsKEHHOTO COCTOSIHHSL. O0beMHbIN BOCbMUY3JIOBOM IECTUTPAHHBIN
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U30MAPAMETPUYECKAA KOHEUHBIA JJEMEHT JUIsi MOJEIMPOBAaHUS TPEXMEPHOIO
HaNpPsHKEHHO-Ae(hOPMUPOBAHHOTO COCTOSIHHUSL.

Koneunsie snemeHTHl A pacyeTa wu3ruba minacTuH. KomOuHMpoBaHHE C
AJIEMEHTAMM pacyeTa IUIOCKOT0 HAIpPSIKEHHOTO COCTOSHUSA I CO3aHUS DJIEMEHTOB
000104k 00miero mnosiokeHusi. KoHeUHble 3JIEMEHTBI TOHKOM OCECHMMETPHYHOMN
000JI0YKH. YYeT rpaHUYHBIX YCIOBUM B 3aJja4aX MEXaHUKH 1€(OPMUPYEMOrO TBEPIOTO
Tena.

Peanu3anusi COOTHOIIEHMI KOHEYHBIX 3JEMEHTOB JUIs pElIeHus 3ajaay
TEIUIONMPOBOJAHOCTH. YUET TPAaHUYHBIX YCIOBUM B 33J]a4aX TEIUIONPOBOAHOCTH.

Tema 16. Pa3zpaGorka MoayJeil MH/KEHEPHBIX NPOrpamMM, peaM3yHLIHX
3¢ deKTUBHBIE AJTOPUTMBI pelleHHsl CHCTEM JIMHEHHBbIX aJredpamvecKux
YPABHEHHUI BHICOKOI'0 MOPSIAKA ¢ CHMMETPUYHBIMH Pa3pe:KeHHbIMH MATPUIIAMH.

O0630p THPSMBIX QITOPUTMOB PEIICHUS CUCTEM JIMHEWHBIX alre0pandyeckux
YpPaBHEHUH BBICOKOTO TOpPSJIKA C CUMMETPUYHBIMU Pa3pEKEHHBIMU MAaTPHUIIAMM.
Peammszanms wmetoma LDLT nig pemeHus cHUCTEM IHMHENHBIX —anreOpamdecKux
ypasHenuii. O6nacte npuMeHuMocTH Metona LDLT. O630p MTEpalMOHHBIX METOJOB
pemienusi cuctrem MKD. Peanuzaiusa merona CONpSKEHHBIX TPAIUECHTOB. Y CKOPEHHE
NPSAMBIX U UTEPALIMOHHBIX METOJ/IOB 32 CUET CIELHAIBHBIX MPOLEYp HyMEpaluu Y3JI0B
KOHEYHO-3JIEMEHTHBIX MOJEJIEH.

Cxembl xpaHeHHs paspexeHHbIXx Marpunn B MKD. 3amonnenne paspeKeHHBIX
Matpuy MKD mnpu pemeHun CHCTEM YpPaBHEHHMH MNpPSAMBIMA MeToAamMH. MeTojsl
PKOHOMUHU MaMsITH M TOBbIIIEHUs ckopocTH pemeHuss MKD. O030p aiaropurMmon
BbIOOpA ONTUMAJILHOTO MOPSIIKA UCKIIIOUEHUS CTETIEHEW CBOOOABI IPU UCIOJIb30BaHUU
IIPSAMBIX METO/OB.

Tema 17. Pa3paborka MojayJ/ieil HMHKEHEPHBIX NPOrpaMMm, peain3yIIuX
3¢ deKTUBHBIE AJITOPUTMbI PpellleHUsl 33Ja4Yd Ha COOCTBeHHbIe 3HA4YeHUus (B
pacdyerax  COOCTBEHHBIX  KOJICOAHHM  KOHCTPYKUMH, pacuyerax IOTepH
YCTOMYNBOCTH)

O630p MeTONI0B pelieHus: 0000IeHHOW TPOoOJeMbl Ha COOCTBEHHBIC 3HAUYCHUS
OOJBIION Pa3MEPHOCTU C Pa3pEKEHHBIMM CUMMETPUYHBIMU MaTpuuamu. Peanuzanus
METO/I0B OOpaTHBIX WTEpaLUil, UTEPALil TOANPOCTPAHCTBA AJIs ONPEACIICHHUS YacTOT U
(bopM CcOOCTBEHHBIX KOJIEOAHUN KOHCTPYKLUHH, MOJEITUPYEMOM METOJOM KOHEUYHBIX
aneMeHTOB. Peanmzaumst anroputma JlaHmoma Jjsi onpeneieHuss 4acToT U (popMm
COOCTBEHHBIX KOJIEOaHUI KOHCTPYKIIHH.

Tema 18. Pa3zpaborka MojayJ/ieil HMH:KEHEPHBIX NPOrpaMMm, pean3yIIuX
AJITOPUTMBbI  MHTErPUPOBAHHUAA 10 BPEMEHHM YPABHEHHHl JIMHAMHYECKOIO
PaBHOBeCHS] KOHEYHO-)JIEMEHTHOM CHCTEMBI.

O0630p METOIOB HWHTETPUPOBAHUS IO BPEMEHHU YPABHEHHH TUHAMUYECKOTO
paBHOBECHsI KOHEYHO-3JIEMEHTHOM CHUCTEMBI. Peann3anus HESIBHBIX METOJOB NPSIMOTO
unrerpupoBanusi Hetomapka (Newmark) u Xoy6onra (Houbolt). Peanuzamus siBHOTO
METO/ia MPSIMOTO MHTETPUPOBAHMS — METOJa ILIEHTPaJbHBIX pa3zHocTe. CpaBHEHHE
METO/IOB TMPSIMOTO HWHTErPUPOBAHUS 1O KPUTEPHUSM CXOJIMMOCTH, YCTOMYUBOCTH,
BBIYMCIIUTENBHBIX 3aTparT.
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Peanmu3anuss MHTErpUpOBaHMs IO BPEMEHM JWHAMHUYECKMX YpPAaBHEHMMU
PaBHOBECHSI C UCIIOJIb30BAHUEM PA3JIOKEHUS 10 COOCTBEHHBIM (hopMaM KosieOaHUil.

WHTerpupoBaHre 110 BpEMEHH ypaBHEHUS HECTALMOHAPHOM TEIJIONPOBOIHOCTH.
SIBHas M HesIBHAS CXEMBI TPEYTOJIbHUKA, CXeMa HHTerpupoBanus Kpanka-Hukoncona.

Tema 19. KommiexkcHass Pa3spadoTrka HMHKEHEPHOI0 MPOrPaMMHOIO
o0ecneyeHnsi, 00beAUHAKIIUX B ce0e pa3jiMYHBbIE ITANbI AHAJIW3A JUHAMUKH H

NPOYHOCTH KOHCTPYKIHMII MAIIMH - CO3IaHMEe PACYeTHbIX  MojeJeid,
BU3YA/IN3AaI[HI0, BBbINOJHEHHE  PacyeToB, Trpaduyeckoe  MpeACTABJIEHHE
pe3yJbTaToB.

Tema 20. MeToabl 0T/IaAKH HHKEHEPHBIX MPOrPAMMHBIX KOMILJIEKCOB.

Knaccupukanus  ommOOK  MHKEHEPHOrO  MPOrPaMMHOIO  OOecreueHusl.
[laccuBHOe M aKTHBHOE OOHapyxeHue OomHOOK. MeToapl MoucKka M HUCHpPaBICHUS
omnOoK. Vcnonp3oBaHME  MHCTPYMEHTANBHBIX  cpeAcTB  ornaaku. Cpexacrsa
TpaccupoBKU. Vcnonbp3oBaHre HH(YOPMALIMOHHBIX CPEACTB OTIAAKU. AHAJIN3 JaMIIOB.

Tema 21. MeToabl TeCTUPOBAHNMS HHKEHEPHBIX IPOrPAMMHBIX KOMILIEKCOB.

WHCTpyMEHTBl TECTHPOBAHUSA IPOrPaMMHOrO obOecriedyeHus. TecTupoBaHue
moayned. TectupoBaHue  BHEIHUMX  (QyHKOUA. KoMIUIEKCHOE  TeCTUpOBaHUE
IIPOTpaMMHOro npoaykra. [lonroroska TecTos.

Tema 22. IloBblIeHHME HAAEKHOCTH HMHIKEHEPHBIX IPOrpPaMMHBIX
KOMILJIEKCOB.

[logxoapl K MPOEKTUPOBAHUIO HHXKEHEPHOIO MPOrPaMMHOIO OOECIEeYeHHs,
CHWKAIOILME BEPOSTHOCTh NMOsIBIEHUS omMO0oK. CTuib nporpammupoBanus. [lonsitue o
CTPYKTYpPHOM IIporpamMmupoBaHuu. Mcnonp3oBanne cranmaptoB. JJOKyMEHTHpPOBAHHE.
[loBbIlIEHHE HAIEKHOCTH Ha JTanax pa3padOTKM TEXHUYECKHX TpeOOBaHMI,
TEXHUYECKOTO 3aJaHusl, NPOCKTUPOBAHHUS, KOAWPOBAHHUS, OTJIAIKH, TECTHPOBAHUS,
COMPOBOXKICHUSI HH)KEHEPHOTO IPOrPAMMHOTO 00ECTIEYEHHUSI.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Metonuka mpenogaBaHus aucuUIUIMHBL «[IporpammupoBaHue» W peanu3aius
KOMIIETEHTHOCTHOTO  MOAXOJa B  M3JIOKEHMM W BOCHPHIATHM  MarTepHhaia
NpelycCMaTpUBAET HCIIOJIB30BAHME CICAYIOMIMX aKTHBHBIX (opM  mpoBeaeHUS
TPYNTOBBIX, HHAWNBUAYATbHBIX, ayJUTOPHBIX 3aHITHH B COYCTAHHM C BHEAYAUTOPHOM
paboToil ¢ 1enbl0  (POpPMUPOBAHUS W Pa3BUTUSA MPOGECCUOHAIBHBIX HABBIKOB
0o0yJaronmxcsi:

— MOJATOTOBKA K BBITIOJIHEHUIO J1a00paTOPHBIX pabOT B 1abopaTopusiX By3a;

— TIOATOTOBKA, MPEACTAaBICHHWE M OOCYXICHHE IMPE3CHTAIlM Ha CEMUHApPCKHUX
3aHATHSX;

— OpraHM3allis ¥ MPOBEJCHHE TEKYIIEro KOHTPOJS 3HAHWU CTYJIEHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— IMPOBCACHNEC MACTCP-KIIACCOB 3KCIICPTOB U CIICHUAINCTOB B 00J1aCTH YHCJIIEHHBIX
MCTOJ0B U IPHUKIAAHOTO IIPOrpaMMHUPOBAHUA.

6. OueHo4HbIE CPeACTBA JIA TEKYLIEro KOHTPOJIsSI yCIeBAeMOCTH, TPOMEKYTOUHOM
aTTeCTAIUM N0 UTOTAM OCBOEHMS UCIHUILIMHBI U YUeOHO-MeToAu4ecKoe

obecrneyeHHEe CAMOCTOSITEJILHOM PadOTHI CTY/I€HTOB.
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B npouecce o00yueHus HCHOJB3YIOTCS CIEAYIOUIME OLEHOYHbIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJEHTOB, OILICHOYHBIE CPEJICTBA TEKYILEro KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- IIOATOTOBKA K BBIITOJIHCHUIO J'Ia60paTOpHLIX pa60T M UX 3aluTa.

OneHouyHblE  CPENCTBA  TEKYIIErO0  KOHTPOJISL  YCIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHl W 3a/laHusi B (Qopme OJaHKOBOTO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUSA, ISl KOHTPOJS OCBOCHHMS OOYYAIOIMIMMHCS pPa3JeioB IHCLMIUIAHBI,
3amuTa KypcoBOIO IIPOEKTA.

OOpa3upl TECTOBBIX 3aJaHUN, 3aJaHUN KYpPCOBBIX IPOEKTOB, KOHTPOJIBHBIX
BOIIPOCOB M 3aJaHUM JUIsI NPOBEACHUSA TEKYIIETO KOHTPOJIS, JK3aMEHAMOHHBIX
OWJIETOB, IPUBEACHBI B IPUIIOKEHUU 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHUsI MPOMEKYTOUHOM aTTeCTALMHU
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. TlepeuyeHp KOMIETEHIIMH C yKa3aHWEM OJTaloB MX (OPMHPOBAHUS B TPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaAMMBI.

B pesynbrare OCBOGHHS JUCHMIUIMHBI  (MOAyNsl) (OPMHUPYIOTCS — CIEAYIOIIHE
KOMITETCHIIUH:

Kon B pe3yabTarte ocBoeHus1 00pa3oBaTe/IbHOI NPOrpaMMbl 00ydarouIuiics
KOMIIETeHIIUH HO0JIKEeH 00J1a1aTh
OIIK-2 Crnioco0eH HCToIbp30BaTh U aAANTUPOBATh CYIIECTBYIOIIHE

MaTeMaTUYeCKUE METOJBI U CUCTEMBI IPOrPaMMUPOBAHUS JUIS
pa3paboTKU U peaau3aluy arOpuTMOB PELICHMs TPUKIAIHBIX 3a/1a4

OIIK-5 CrniocobeH pa3pabaTbIBaTh ITOPUTMBI M KOMITBIOTEPHBIE TIPOTPAMMBI,
MPUTOJHBIE JUTS TPAKTUYECKOTO IPUMEHEHHUs, CPE/ICTB TEYaTH.

[1K-1 Crioco6eH MpoeKTUPOBATh KOMITBIOTEPHOE MPOrPaMMHOE O0eCTIeUeHHE.

B mpouiecce ocBoeHusi oOpa3zoBaTeNbHOM MPOTrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM 4YHCII€ UX OTIEJIbHbIE KOMIIOHEHTbI, (JOPMUPYIOTCS TMOATAHO B XOAE OCBOCHUS
00Oy4aroIUMUCS AUCHUIUIMH (MOJyJiei), MPaKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM
Y KaJICHJApHbIM rpauKoM yuyeOHOro nporuecca.
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6.1.2. Onucanue noka3arteJieil U KpUTepHeB OLEHUBAHUA KOMIIETEHIIUIA,
(hopMuUpyeMBIX 10 UTOTaM OCBOEHUS TUCHUILTUHBI (MO1YJIs1), ONMMCAHME IIKAJI

Ilokazarenem

OLCHUBAaHUA

OllCHMBaHUA.
KOMIIETEHITUI

Ha  pas3JIMYHbIX

oTallax ux

(GbopMUpOBaHUS SIBIISETCS JTOCTIDKEHHE OOYYAIONIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHHUs MO TUCHUILUIMHE (MOJIYITIO).

OIIK-2 Cnoco0eH UCI0Jb30BATh H aJalTUPOBATDL CYHIECTBYIOIIUE MATEMATHYICCKUE METOAbLI U CUCTEMBI
NnporpaMMHupoBaHusd 1Jisl pa3paﬁoTlm H peaju3alivii aJITOPUTMOB PEIICHUS NMPUKJIAAHBIX 3aa4.

Kputepun ouenuBanus

IToka3zarenn
2 3 4 5
3HATH: OOyyarormiics OOyyarormiics OOyyaromuiics OoOyuatommmiics
CHHTAKCHUYECKHE | IEMOHCTPHPYET MOIHOE JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
KOHCTPYKIIHH, OTCYTCTBHE WITH HETIOHBIE YaCTUYHbIC TIOJTHBIE
CTPYKTYpHI HEIOCTaTOYHOE TEOPETUUECKUE 3HAHUSI | TEOPETUUYECKUE 3HAHUS TEOPETHIECKHUE
JAHHBIX, HA0OPBI | COOTBETCTBUE 3HAHUH B CHHTAaKCUYECKUX CHUHTaKCHYECKUX 3HaHUS B
METOJIOB M COCTaB | 00JIACTH CHHTAKCHYECKHX KOHCTPYKIIH, KOHCTPYKIIHH, CTPYKTYp | oOsiacTH
oubIHMoTeK KOHCTPYKIUH, CTPYKTYp CTPYKTYp JAHHBIX, JAaHHBIX, HA0OPOB CHUHTaKCHUYECKH
npoLeayp JAHHBIX, HA0OPOB METOIOB | HAOOPOB METOJIOB U METO/IOB M COCTaB X KOHCTPYKIIHUH,
00BEKTHO- W cOCTaB OUOIHOTEK cocTtaB OMOIMOTEK OubmoTeK mpoueayp CTPYKTYD
OPHEHTUPOBAaHHOT | Mpouenyp 00BHEKTHO- nporeayp 00bEKTHO- 00BEKTHO- JIAHHBIX,
0 SI3bIKa OPUEHTHPOBAHHOTO SI3bIKA OPUEHTHPOBAHHOTO OPHUEHTHPOBAHHOTO HaboOpOB
POrpaMMHUPOBaH | IPOTPaMMHUPOBAHHUSL. SI3BIKA S3BIKA METOJIOB H
usl. MPOTPaMMUPOBAHUSL. MPOrpaMMHPOBAHHSL. COCTaB
Jomyckatorcs oubImMoTeK
3HAYUTEIBHBIE OINUOKH, TpOLETyp
HPOSIBIISIETCS 00BEKTHO-
HEJJOCTaTOYHOCTD OPHEHTHPOBAaHH
3HaHUM, 110 psLy OTO sI3bIKa
ToKasareJe, pOrpaMMHUpOBa
oOyJaroIuiics HUA.
HCTIBITHIBAET
3HAYUTENbHbBIE
3aTpyAHEHHS [IPH
OIIEPUPOBAHHUN

3HaHUSAMU MIPU UX
[IEPEHOCE Ha HOBBIE
CUTyaLUH.
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yMeThb:
pa3pabaTsiBaTh
KOMITOHEHTBI
HMHXCHEPHBIX
POrPaMMHBIX
KOMILIIEKCOB JIJIsI
HCCIIEI0BaHUs
JUHAMUKH U
MIPOYHOCTH
KOHCTPYKLUHI
MaIlUH C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
BBIYHUCITUTEIHHBIX
METOJIOB,
BBICOKOITPOU3BOJ
UTEJBHBIX
BBIYHCIUTEIBHBIX
CUCTEM U
HaYKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOT Ui

OO0yuaromuiics He yMeeT
WJIM B HEOCTATOYHOM
CTCIICHU YMEET:
pa3pabaThiBaTh
KOMITOHEHTHI HH)KEHEPHBIX
MIPOTPaMMHBIX KOMILJICKCOB
JUTSL ICCIICTOBAHUS
TUHAMHKH U TTPOYHOCTH
KOHCTPYKUMI MaIIUH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
BBIYHCIUTEIHHBIX METOOB,
BBICOKOITPOU3BOAUTEIHHBIX
BBIYUCIUTEIBHBIX CUCTEM U
HAYKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTHIA.

OO0yyJarommiics
JIEMOHCTPUPYET
HETOJHOE
COOTBETCTBHE
CIENYIOIIUX YMEHUM:
pa3pabaThiBaTh
KOMIIOHEHTBI
WH)KEHEPHBIX
MIPOTPaAMMHBIX
KOMIUIEKCOB JIs
WICCIIEIOBAHHUS
JTUHAMHKH ¥ IPOYHOCTH
KOHCTPYKIUI MallIuH ¢
HCIOJIb30BaHUEM
COBpPEMEHHBIX
BBIUUCITUTEIBHBIX
METO/IOB,
BBICOKOTIPOU3BOTUTETH
HBIX BBIYUCIIUTEIBHBIX
CUCTEM U HayKOEMKHUX
KOMTBIOTEPHBIX
TEXHOJIOTHH.
Homnyckatorcs
3HAYUTENHHBIC OINOKH,
TIPOSIBIISIETCS
HEJ0CTaTOYHOCTh
BJIaAC€HUA HaBbIKaMU 110
pAdy moKaszaTenei,
OOyuarormiics
HUCIIBITHIBACT
3HAYHUTENLHBIE
3aTpyJHEHHS MIPH
MNPUMCHCHHUU HAaBLIKOB
B HOBBIX CUTYaIUsX.

OO0yyJarorwiics
JIEMOHCTPHUPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOIINUX YMEHUN:

pa3padaThiBaTh
KOMITIOHEHTBI
HMHXCHEPHBIX
MIPOrPaMMHBIX
KOMIUIEKCOB IS
WCCIIEIOBAHUS
JIMHAMUKHU U IPOYHOCTH
KOHCTPYKLMI MAaIlKH C
WCTIOJTIb30BaHAEM
COBPEMEHHBIX
BBIYHCIUTEIBHBIX
METOJIOB,
BBICOKOIIPOU3BOTUTEITHH
BIX BBIYUCIIUTEIHHBIX
CHCTEM U HAYKOEMKHX
KOMITBFOTEPHBIX
TEXHOJIOTHA.

YMeHust 0CBOEHBI, HO
JTOITyCKAFOTCS
HE3HAYUTEIIbHEIC
OIIMOKH, HETOYHOCTH,
3aTpyAHECHUS TIPU
MepeHOCe YMEHUH Ha
HOBBIC, HECTaHIAPTHBIC
CUTYyaIlWH.

OO0yyarorwiics
JIEMOHCTPHPYET
HOJIHOE
COOTBETCTBHE
CIIEAYFOLIAX
YMEHHI:

pa3pabaThiBaTh
KOMIIOHEHTBI
WH)KCHEPHBIX
MIPOTPaMMHBIX
KOMILJIEKCOB
JUTS
WCCIIEIOBAHUS
JTTHAMHUKHA 1
MIPOYHOCTH
KOHCTPYKLUI
MaIIIHMH C
WCTIOJIb30BaHKE
M COBPEMEHHBIX
BBIYUCITUTEIIBH
BIX METOIOB,
BBICOKOTIPOU3BO
JTUTEIIBHBIX
BBIYUCITUTEIIBH
BIX CUCTEM U
HAYKOSMKHX
KOMIIBFOTEPHBIX
TEXHOJIOTHH.
CBoOomHO
orepupyeT
prOOPETEHHBI
MU YMEHUSIMH,
MPUMEHSIET UX B
CUTYaIHsX
TIOBBIIIICHHON
CJI0HOCTH.
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BJIAJI€Th:
WHCTPYMEHTaMHU
pa3paboTKu
WH)KEHEPHBIX
MpOrpaMM OJIHOM
13 COBPEMEHHBIX
BBIUUCITUTEIIBHBIX
cpen
MIPOTPaMMHUPOBAH
us

OOyuaromuiics He BIIaIeeT

WM B HEAOCTATOYHOM
CTCTICHHU BJIaJIeeT
WHCTPYMEHTaMHU
pa3pabOTKHU IPHUKIIATHBIX
MPOrpaMM OJTHOM U3
COBPEMEHHBIX
BBIYHCIUTEIHHBIX CPEl
MIPOTPaMMHPOBAHUSI.

OO0yuaromuiics HE B
MOJHOM Mepe BIajeeT
WHCTpYMEHTaMHU
pa3paboTKu
MIPUKJIATHBIX TIPOTPaMM
OJIHOM U3 COBPEMEHHBIX
BBIYHCIUTEIBHBIX CPEJl
IIPOTPaMMHUPOBAHUS.
Homnyckatorcs
3HAYUTENHHBIC OINOKH,
MIPOSIBIIAETCS
HEJ0CTaTOYHOCTh
BIIa/ICHUS HABBIKAMH T10
pALy moKasarenei,
OOyuarorumiics
WCTIBITHIBAET
3HAYHTEILHBIE
3aTpyAHEHUS [IPH
MNPpUMCHCHHNU HAaBLIKOB
B HOBBIX CUTYaIlUsX.

OO0yyJarorwiics
YaCTUYHO BIIaJIEET
MHCTPYMEHTaMU
pa3paboTKu
MIPHUKIIATHBIX TPOTPaMM
OJIHOM U3 COBPEMEHHBIX
BBIUHCIUTEIBHBIX CPEJl
nporpammupoBanusi. Has
BIKH OCBOCHBI, HO
JIOITyCKAI0TCA
HE3HAYUTEIbHEIE
OLINOKH, HETOYHOCTH,
3aTpyJHEHUS MIPU
[IEpEHOCE YMEHUN Ha
HOBBIE, HECTAHAAPTHHIE
CUTYyallHH.

OOyyarommuiics
B IIOJIHOM
00beMe BIIaieeT
HHCTPYMEHTaMH
pa3paboTKu
MPUKITAIHBIX
mporpamMmm
OJIHOH 13
COBPEMEHHBIX
BBIYUCIIUTEILH
BIX Cpe.
IIpOrpaMMHUpOBa
HUSAL

CBoOomHO
IIPUMEHSIET
MOTyYCHHBIC
HAaBBIKH B
CUTYaIHIX
TIOBBITIICHHOM
CIIO’KHOCTH.

OIIK-5Cnocoben pa3padaTbIBaTh a1rOPUTMbI H KOMIIbIOTEPHbIE IPOTPAMMBbI, IPUTOAHbIE IS
NPAKTHYeCKOr0 NIPUMMEHEeHHsl, CPeICTB MeYaTH.

Kputepun ouenuBanus

IToka3zarenn
2 3 4 5
3HATH: OOyyarormiics OOyyaroruiicst OOyyaromuiics OOyyarouiics
OCHOBHBIE JEMOHCTPHPYET MOJIHOE JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
TIPUHIIHITBI OTCYTCTBHE WU HEMOJIHbIE 3HAHUS YacTUYHBIE 3HAHUS B TIOJIHBIE 3HAHUS
QITOPUTMHU3ALUN | HEJAOCTAaTOYHOE OCHOBHBIX NMPUHIIMIIOB | 00JIaCTH OCHOBHBIX B o0JyiacTH
pY pa3paboTKe U | COOTBETCTBUE 3HAHUI aNTOPUTMU3ALMH [TPH MIPUHIUIIOB OCHOBHBIX
WCTIOJIb30BaHUH OCHOBHBIX IPUHIIUIIOB pa3paboTke u AITOPUTMHU3ALUH TTPH MIPHUHIIUIIOB
WH)KEHEPHBIX ANrOPUTMU3ALUU TIPU WCTIOJIb30BaHUH pa3paboTKe u AITOPUTMH3ALIN
IporpaMm pa3paboTke u HMH)KEHEPHBIX WCTIOJIb30BaHUA U TIpu
pacuera HCIOJIb30BaHUH MIpOrpaMM pacyera WH)XEHEPHBIX IPOrpaMM | pa3paboTKe U
HaNpsHKEHHO WHXEHEPHBIX IPOTPaMM HaNpsHKEHHO pacuera HaInpsHKeHHO WCTIOJIb30BaHUU
1e(OPMHUPOBAHHO | pacueTa HampsHKEHHO neOpPMUPOBAHHOTO U JIe(pOpPMUPOBAHHOTO U WH)KEHEPHBIX
IO ¥ TEMJIOBOTO nehOpPMUPOBAHHOTO U TEIUIOBOTO COCTOSIHUHM | TEMJIOBOTO COCTOSIHHH MIPOTrpaMM
COCTOSIHHI TEIUIOBOIO COCTOSTHUI KOHCTPYKIMI MallIVH. KOHCTPYKLMI MallIMH, pacuera
KOHCTPYKITHHA KOHCTPYKITUI MAaIuH. Jomyckatorcst HO JIOTTYCKAIOTCS HaNpsHKEHHO
MaIlIVH. 3HAYNUTENIbHBIC OLTMOKH, | He3HAYUTEIIbHbIC negopMUpOBaH
MIPOSIBIIACTCS OmMOKH, HETOYHOCTH, HOTO U
HEI0CTaTOYHOCTh 3aTpyIJHEHHS MTPH TEIIOBOTO
3HaHU, 110 psLy AHAJIMTUYECKUX COCTOSTHUI
roKa3arenew, orepanusx. KOHCTPYKIIUH
oOyJaromuiics MaIIHH,
WCTIBITHIBAET CBOOO/IHO
3HAYNUTENbHBIE onepupyeT
3aTpyJHEHUS [IPU npuoope-
OTIepPUPOBAHHUN TEHHBIMH
3HAHUAMU PU UX 3HaHUSMH.
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TepeHoce Ha HOBBIC
CUTYaITUH.

yMeTh: OOyuarommuiicst He ymeeT OOyyaroruiicst OO6yuarommiics OO6ygarormmiics
WCTIOTB30BaTh WIH B HEJOCTAaTOYHON JEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHPYET
COBpEMEHHOe CTETIeHH yMEeT: HETIONTHOE YaCTUYHOE COOTBETCTBHE | TIOJIHOE
MPOrpaMMHOE HCIIOJIb30BaTh COBPEMEHHOE | COOTBETCTBUE CIEIYIOMINX YMEHHM: COOTBETCTBHE
obecrieyeHue Uil | MPOrpaMMHOE OOeCIieUeHHEe | CIEeIYIOUINX YMCHHMI: CIIEeTYFOIITHIX
pa3paboTKu JUIs1 pa3pabOTKU MPOrpamMm UCTIONIb30BaTh YMEHHUH:
nporpamMm WH)KEHEPHOTO aHaN3a HCTIONIb30BaTh COBpPEMEHHOE
WH)KEHEPHOTO HanpspKeHHO COBpEMEHHOe MIPOrpaMMHOE WCTIOJIB30BaTh
aHam3a ne(OpMUPOBAHHOTO U MIPOrpaMMHOE obecrieyeHue s COBPEMEHHOE
HaIpPsHKEHHO TEIUIOBOTO COCTOSIHUH oOecrieyeHue s pa3paboTKH MporpamMm MpPOrpaMMHOE
Ne(OPMUPOBAHHO | AETaleH U y31I0B MAaIlHH. pa3paboTKU IporpaMM | MHXXEHEPHOTO aHAIN3a obecrieueHne
IO ¥ TETJIOBOTO MHXEHEpHOI0 aHau3a | HalpsbKeHHO IUTSE pa3paboTKU
COCTOSIHHUH HaINpPsHKEHHO Ie(pOpMUPOBAHHOTO U nporpamMmm
JeTaneil 1 y3ioB 1e(OpPMUPOBAHHOIO M | TEIJIOBOTO COCTOSIHUI WH)KEHEPHOTO
MAILVH. TEIJIOBOTO COCTOSIHUI JleTajei u y3ioB aHaJIn3a
JeTaneil 1 y3JioB MaIlI{H. HanpsHKEHHO
MalllyH. YMeHust 0CBOEHBI, HO nehopMHPOBaH
Homyckatorcst JIOITYCKArOTCsI HOTO U
3HAYUTENIbHBIC OUTMOKHU, | HE3HAYUTEIbHBIC TEMJIOBOTO
TIPOSIBIISIETCS OImMOKH, HETOYHOCTH, COCTOSTHUI
HEIOCTaTOYHOCTh 3aTpyAHEHHS IIpH Jeraiei u
BJIaJICHUS HABBIKAMHU 10 | TIEPEHOCE YMEHUH Ha Y3JI0B MAIlIMH.
psAdy ToKazaTenei, HOBEIE, HecTanaapTHele | CBOOOIHO
OO6yyatrommicst CHUTYaIHH. orepupyeT
HCIIBITBIBAET MPUOOPETEHHBI
3HAYUTENIbHbBIE MU YMEHUSIMH,
3aTpyAHCHUA IIPpU IIPUMCHSICT UX B
NPUMCHCHHNU HAaBLIKOB CUTyalusax
B HOBBIX CUTYaIHIX. MOBBILIEHHOM
CJIO’KHOCTH.
BJIAJIETh: OOyuaromuiics He Biageer | OOydaronuiics He B OO0yuarormics OoOyuatorumiics
HaBBIKAMHU WIH B HEJJOCTATOYHOMN MOJTHOH Mepe BiajieeT YaCTUYHO BIIaJICeT B TIOJTHOM
MPUMEHEHHUS CTEIICHH BJIa/ICCT HABBIKAMU | HABBIKAMM IPMMEHEHUS | HaBbIKAMH IPUMEHEHUs] | oObeme BiajeeT
CHCTEMBI MPUMEHEHUS] CUCTEMBI CHCTEMBI CHCTEMBI HaBbIKAMHU
MPOrPAMMHUPOBAH | IIPOTPAMMUPOBAHUS 1T IPOrpaMMHUPOBaHMUS MPOrpaMMHUPOBAHUA I | IPUMEHEHUS
Hst JUTSI pa3pabOTKH MPHUKIAIHBIX U151 pa3paboTKu pa3paboTKu CHCTEMBI
paspaboTku MporpaMM JIJisl pacyera MPUKIIAIHBIX IPOTPaMM | MIPHUKJIAAHBIX IPOrPaMM | IPOrpaMMHPOBa
IIPUKIIaTHBIX HaIpsA>)KCHHO IJId pacyeTa JJId pacucTa HUS I
MPOTpaMM JIJIst neOpMUPOBAHHOTO U HaIpPsHKEHHO HAIPSHKEHHO pazpaboTku
pacuera TEIJIOBOTO COCTOSIHUI ne(OpPMUPOBAHHOTO U | Je(OPMUPOBAHHOTO U MPUKIIIHBIX
HaIpPsHKEHHO JleTaneu U y3710B MAlllFH. TEIJIOBOTO COCTOSIHUI TEIJIOBOTO COCTOSIHUI MporpaMm JIst
e OpPMHUPOBAHHO JleTaneu u y3i10B JleTajei ¥ y3/10B MalllUH. | pacyeTa
T'0 ¥ TETJIOBOTO MmamuH. lonyckatotest | HaBbiku 0CBOEHBI, HO HarpspKeHHO
COCTOSIHUM 3HAYNUTEJIbHBIC OLTHOKH, | JOMYCKArOTCS negopMUpOBaH
Z[eTaHeﬁ " y3JI0B MIPOABIIACTCA HCE3HAYNTCIIbHBIC HOro u
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MalIvH. HEJJOCTaTOYHOCTD OLIMOKH, HETOYHOCTH, TETIOBOTO
BJIQJICHUS HABBIKAMHU IO | 3aTPYAHEHHS TIPH COCTOSTHHI
pALy moKasaTenei, [IEpEHOCE YMEHUN Ha Jeranei u
OO6yyarommicst HOBBIC, HECTaHAAPTHBIE | Y3JIOB MAIllUH.
WCTIBITHIBAET CUTYaIIHH. CBoOomHO
3HAYUTENbHBIE MpUMEHSET
3aTpyIHEHHS TIPU MOJTyYeHHBIE
MPUMEHEHNH HaBBIKOB HaBBIKH B
B HOBBIX CHTYaIIHsX. CHUTYalUsIX
MOBBIIEHHOU
CIIOKHOCTH.
IIK-1 Cnoco0eH npoeKTHPOBATHL KOMIIbIOTEPHOE IPOrPaMMHOe o0ecrniedeHue.
Kpurepun onenuBanus
IToxka3areusn
2 3 4 5
3HATH: OOyyarormiicst OOyyarormiicst OOyyaromuiics OO6yu4arormmiics
TEOPETHICCKHUE JIEeMOHCTPHUPYET MOJTHOE JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OCHOBBI OTCYTCTBUC HUJIU HCETIOJIHBIC 3HAHUS YaCTUYHbIC 3HAHUS B IIOJIHBIC 3HAHUA
KOMIIBIOTEPHOTO | HEJJOCTATOYHOE TEOPETUIECKUX OCHOB o0acTi TeopeTHdeckux | B 00JacTu
MPOCKTUPOBAHUS | COOTBETCTBUE 3HAHUI KOMITBIOTEPHOTO OCHOB KOMIIBIOTEPHOTO | TEOPETHYECKHX
Ha OCHOBE TEOPETUYECKUX OCHOB MIPOEKTHPOBAHMS Ha NPOEKTHPOBAHMS HA OCHOB
3¢ GEKTUBHOTO KOMIIBFOTEPHOTO OCHOBE 3(PPEeKTUBHOTO | OCHOBE 3((EKTUBHOTO KOMIIBIOTEPHOT
COUCTaHUsA IMPOCKTHUPOBAHMA HA OCHOBE COUCTaHUA NMEPCAOBLIX COUCTaHusA NEPCAOBBIX (6]
MepeIOBBIX 3¢ GEKTUBHOIO COYETAHUS TEXHOJIOTHH U TEXHOJIOTHH U POSKTUPOBAHU
TEXHOJIOTHH U NEepeaOBbBIX TEXHOJIOTHH U BBITIOJTHCHHUA BBITTOJIHCHUA s Ha OCHOBEC
BBIITIOJIHCHUA BBbIITIOJIHEHU A MHOT'OBapUaHTHBIX MHOT'OBapHUaHTHBIX Sq)(i)eKTI/IBHOI‘O
MHOTOBAPHAHTHBI | MHOTOBAapUaHTHBIX pacueToB ¢ pacdeToB ¢ COYCTaHMS
X PacyeToB ¢ pacueToB ¢ UCTIONIb30BaHUEM UCIIOJIE30BaHUEM HepPEeI0BbIX
HUCITIOJIb30BaHHUEM HUCITIOJIb30BaHHUEM BBICOKOIIPOU3BOAUTEIIb BBICOKOIIPOU3BOANUTEIIbH TEXHOJIOTHH U
BBICOKOTIPOU3BOJ] | BHICOKOIIPOM3BOIUTENbHBIX | HBIX YHCJIEHHBIX BIX YHCJICHHBIX BBITIOJTHEHHS
UTEITBHBIX YHCJICHHBIX aJITOPUTMOB AJITOPUTMOB AIITOPUTMOB MHOTOBapHaHTH
YHCIICHHBIX WH)KEHEPHOTO aHaJIN3a WH)KEHEPHOTO aHalN3a | WHXEHEPHOI'O aHaIn3a BIX PacueToB C
aJropuTMOB KOHCTPYKIMI MalllHH. KOHCTPYKUMI MallIMH. KOHCTPYKLMI MallliH, HCIIOJIb30BaHUE
WHXEHEPHOTO Homnyckatorcst HO JIOITyCKaIOTCs M
aHaJIu3a 3HAYUTCIIbHBIC OHH/I6KI/I, HCE3HAYNTCIIbHBIC BBICOKOIIPON3BO
KOHCprKHI/Iﬁ MIPOABJIACTCA OIIII/I6KI/I, HETOYHOCTH, JAUTCIIBbHBIX
MallvH. HEIOCTaTOYHOCTb 3aTpyAHEHHS TIPH YHCIICHHBIX
3HAHUH, TIO Py AQHATUTUYECKUX aNropUTMOB
nokasaTeJieH, oTIeparmsx. WH)KEHEPHOT'O
oOyuarormuiics aHanm3a
HCTIBITHIBACT KOHCTPYKLIUH
3HAYUTCIIbHBIC MalllnH,
3aTPyAHCHIS IPU cBOOOIHO
OIIEPUPOBAHUN orepupyeT
3HAHUSAMH TIPU UX puodpe-
NIEPEHOCE HAa HOBBIC TEHHBIMU
CHUTYaIIH. 3HAHUSMH.
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yMeTb: OOyuaromuiics He yMeeT Obyuarommiics OO0yyJarorwiics OO0yyarorwiics
COCTaBJISITh WK B HEJOCTAaTOUYHOH JIEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTaTUYECKUE U CTETIeHH yMEeT: HETIONTHOE YaCTUYHOE COOTBETCTBHE | TIOJIHOE
JIMHAMUAYECKHE COCTaBIISITh CTATUYECKUE U | COOTBETCTBHUE CIEIYIOMINX YMEHHM: COOTBETCTBHE
pacyeTHbIe JUHAMHYECKUE PACUETHBIE | CIEAYIOIINX YMECHUI: CIIC/TYFOLITHX
MOJIENN IS MOJIEJU JJ1s1 MH)KEHEPHOTO COCTaBJISITh CTATUUECKUE | YMEHHUIL:
WHKEHEPHOTO aHaJM3a U palloHaJbHOTO | COCTaBIIATH U TUHAMHYECKUE
aHanu3a u [IPOEKTUPOBAHHUS CTaTUYECKHUE U pacueTHbIe MOJCTH U1 | COCTaBIISITH
paloOHAITLHOTO KOHCTPYKLMI MaIllyH. JUHAMUYECKHe WH)KEHEPHOTO aHalu3a | CTaTHYECKHUE U
MPOEKTUPOBAHHUS pacueTHbIe MOACTH Ul | ¥ PAllMOHAIBHOTO JTMHAMHYECKHUE
KOHCTPYKIIUH HWH)XEHEPHOTO aHalIM3a | MPOCKTUPOBAHHS pacueTHbIe
MallvH. U paloOHaILHOTO KOHCTPYKLUH MaIlInH. MOJIEININ IS
MIPOEKTUPOBAHHUS YMeHust 0CBOEHBI, HO WHKCHEPHOTO
KOHCTPYKLHMI MaIlvH. JIOTTYCKAFOTCS aHanm3a u
Homyckarotcst HE3HAYUTEIIbHBIE paLMoHaIBLHOTO
3HAUUTENbHBIC OIIUOKY, | OMIMOKH, HETOYHOCTH, MPOEKTUPOBAHU
MPOSABIIAETCS 3aTPYAHEHUS IIPU sl KOHCTPYKLUI
HEIOCTATOYHOCTb nepeHoce YMEHUi Ha MallIKH.
BJIaJICHUS HABBIKAMHU 10 | HOBBIE, HecTaHAapTHhIe | CBOOOAHO
pALy mokasarenei, CUTYallUH. OIIEpUpPYET
OOyuarormiics prOOpETESHHBI
HCTIBITHIBACT MU YMCHUSMH,
3HAYUTCIIbHBIC IMPUMCHSICT UX B
3aTpyIHEHHS TIPU CUTYaIHAX
[IPUMEHEHUHU HABBIKOB MOBBIIICHHOM
B HOBBIX CUTYaIHSIX. CJIO’KHOCTH.
BJIAJIETh: OOyuaromuiics He Binageer | OOydaromuiics He B OO0yuarormics OOyuarorumiics
HaBBIKAMU WIK B HEJOCTATOYHON MIOJTHOM Mepe BiazeeT YaCTUYHO BJaJeeT B TTOJTHOM
WCTIONb30BaHMS U | CTEIICHHM BJIaJIeeT HABbIKAMH | HABBIKAMHU HaBbIKAMU o0beMe BiIazeeT
pa3pa6OTKI/I HUCII0JIb30BaHUA U HCII0JIb30BaHUA U HUCIIOJIB30BaHUA U HaBbIKaMH
COBPEMEHHOTO pa3pabOTKH COBPEMEHHOTO | Pa3pabOTKH pa3paboTKu UCTIOTb30BAHUS
MPOrpPaMMHOTO MPOrPaMMHOTO COBPEMEHHOT'0 COBPEMEHHOTO U pa3paboTKu
o0ecreyeHust o0ecreyeHust MIPOTPaMMHOTO MIPOTPAaMMHOTO COBpPEMEHHOT0
MPOEKTUPOBAHUSL | IIPOEKTUPOBAHUSA U o0ecrieueHust obecrieueHus MIPOrpaMMHOI0
W MHXCHEPHOTO WH)XEHEPHOT'O aHaANIN3a MIPOEKTHUPOBAHUS U MPOEKTUPOBAHUS U obecreueHns
aHanM3a KOHCTPYKIUI MallIvH. WH)KEHEPHOTO aHaIN3a | WH)XEHEPHOI'O aHaIn3a MPOEKTUPOBAHU
KOHCTPYKLUI KOHCTPYKIMI MallKH. KOHCTPYKLUI MallIVH. 1U
MAIIHH. Homyckatorcst HaBbiky 0CBOEHBI, HO WHXEHEPHOTO
3HAYNUTEJIbHBIC OUTHOKH, | JOIMYCKArOTCS aHanM3a
MIPOABJIACTCA HCE3HAYNTCIIbHBIC KOHCprKIlI/Iﬁ
HEIOCTaTOYHOCTb OmMOKH, HETOYHOCTH, MaIlyH.
BJIaJICHUS HABBIKAMU 10 | 3aTpyAHEHHS IpU CBobomHO
psiy ToKaszartese, nepeHoce yMeHui Ha MpUMEHSET
Obyuarommmiics HOBBIE, HECTAHJAPTHBIE | MOJMYYCHHBIC
UCTIBITHIBAET CHUTYaIHH. HaBBIKU B
3HAYUTCIIbHBIC CUTyalusax
3aTpyIHEHHS TIPU TOBBILIEHHOM
MPUMEHEHUH HABBIKOB CJIO’KHOCTH.

B HOBBIX CUTYyallUsIX.
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[Ikanbl OLIEHUBAHUS PE3YJbTATOB MPOMEKYTOYHOM aTTecTallud U HX
OIHMCAHUE:

@®opMa NPOMEKYTOUHOM aTtTrecTauuu: 3a4er (cemectp 3, 4), IK3aMeH
(cemecTp 5, 6).

[IpomexxyTounasi aTTecTarusi odydaronuxcs B Gopme 3adera MpOBOAUTCS
M0 pe3yJibTaTaM BBIMOJIHEHUS BCEX BHIIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAHHOW AUCIUIUITMHE (MOJIYJII0), TPU 3TOM YIUTBHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJISI yCIEBAEMOCTH B TeueHue cemectpa. OrneHka
CTENICHU JTOCTHKEHUSI OOYYAIOIIMMHUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYUCHHS I10
JUCHUIUIMHE (MOJYJII0) TPOBOAMTCS MPEnojaBaTeieM, BEAYUIUM 3aHSATHUS IO
IUCIUIUIMHE  (MOAYJI0)  METOJIOM  d3KcnepTHoM  omeHku. [lo  wrToram
IPOMEKYTOYHOM aTTecTalliy MO JAUCIUIUIMHE (MOJYJI0) BBICTABISIETCS OLICHKA
«3aYTEHO» WJIU «HE 3aYTCHO.

K npomexyToyHoil — aTTecTtallMi  JOIMYCKAlOTCS  TOJIBKO  CTYAEHTHI,
BBITIOJIHUBIIIME BCE BHUABl Y4eOHOW paboOThl, MPEAyCMOTpPEHHbIE paboueit
nporpamMmoit no aucuuiuinHe «lIporpaMMmupoBaHue»: MPOLLIM MPOMEKYTOUHBIN
KOHTPO!JIb.

@OH/IbI OLICHOYHBIX CPEACTB NPEJICTABICHbI B MPWIOKEHUU 2 K padbouei
IporpammMe.

[IpomexxyTouHas arrectamusi o0ydaronmxcst B Gopme s3K3aMeHa MpOBOJAUTCS
M0 pe3yJibTaTaM BBINOJIHEHUSI BCEX BHUJIOB Y4eOHOM pabOThI, IMPEeayCMOTPEHHBIX
y4eOHBIM IUIAHOM M0 JAHHOM TUCIUIUIMHE (MOMYIIO), IPU ATOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJISI YCIEBAEMOCTHM B TeueHHe cemecTpa. OleHka
CTENIEHU JOCTUXKEHUSI OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHHS IO
JTUCHUIUIMHE (MOJYJII0) TPOBOJMTCS TMPEnojaBaresieM, BEAYIIUM 3aHSTUS TIO0
TUCHUIUIMHE  (MOJYJII0)  METOJOM  JKCIEepTHOM  omneHku. Ilo  wrToram
MPOMEXKYTOUHOM aTTECTAlMM MO JUCIUIUIMHE (MOIYII0) BBICTABISACTCS OLICHKA
«OTIIMYHOY, «XOPOIIO», KYAOBIETBOPUTEIBHO» WU «HEYAOBIECTBOPUTEIHHO.,

K npomexyTouHoil —aTTecTtallMi  JOIMYCKAlOTCS  TOJIBKO  CTYACHTHI,
BBITIOJTHUBIIME BCE BHABI Yy4eOHOH pabOThl, IPEAYCMOTPECHHBIC pabouei
nporpaMMmon no aucuuiuinHe «lIporpaMmupoBaHue»: MPOLIIM MPOMEKYTOUYHBIN
KOHTPOJIb, BBITIOJIHWIN JJA00paTOpHbIE PaOOTHI.

HlIkana
Onucanue
OLICHUBAHUSA
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O1nu4uHo

BemonHensl Bce BUIbl  yuyeOHOM pabOThl, NPEIyCMOTpPEHHBIE
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TaOJHMIIAaX MOKa3aTesei,
ONepHUpyeT MNPHOOPETCHHBIMUA 3HAHMSAMH, YMEHUSMH, HaBBIKAMHU,
MIPUMEHSAECT X B CHUTyalUsX IMOBBIILIEHHOW CIIOXHOCTH. [Ipu sToMm
MOTYT OBITh JONYLIEHbl HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH,
3aTPyHEHUS MPU AHATUTUYECKUX OIEepalusax, MEpPEeHOCe 3HAaHUM U
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUU.

Xopoiio

BeinosnneHs! Bce BUbI yueOHOM paboThl, IpeayCMOTPEHHbIE
y4€OHBIM IIJIaHOM.
OO0yuarouuiics 1eMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUIM,

YMEHUI, HABBIKOB 110 IpeaMeTy. HaBbIku OCBOEHBI, HO 1OITYCKAKOTCS
HE3HAYUTEIbHbIC OMUOKH, HETOYHOCTH, 3aTPYTHEHUSI TIPU TIEPEHOCE
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUU.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUIbI yueOHON paboThI, IPEyCMOTPEHHBIE
y4€OHBIM IIJIAHOM.

OO0yuaromuiicss AEMOHCTPUPYET 3HAUUTEIbHBIE OITUOKU, TTPOSBIISIET
HEI0CTaTOYHOCTh 3HAHWH, YMEHUH M BIIaICHUS] HABBIKAMH 10
HECKOJIbKUM TeMaM IpeaMeTa. OOydaronuiicss UCTIBITHIBACT
3HAYUTEINIbHBIC 3aTPYAHEHUS MIPU IPUMEHEHUHU YMEHUN U HaBBIKOB B
HOBBIX CUTYaIUsX.

HeynosneTBopUTENbHO

He BbimomHeH oauH wiM  0Oojee BHUIOB y4eOHOH paboTHl,
NPEIYCMOTPEHHBIX y4eOHBIM TUTaHOM. CTYIEHT JEMOHCTPHUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWUHN, YMEHH, HABBIKOB ITPHBEICHHBIM B
Ta0nuIaX T[OKa3aTeslei, MOMyCKAloTCs 3HAYUTENIbHBIC OIIMOKH,
NPOSIBIISIETCS.  OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB 110 SOy
nokaszaresel, CTYIEHT HCHBITHIBAET 3HAYMTEIbHBIE 3aTPYAHEHUS
IOpU ONEPUPOBAHMM 3HAHHUAMU U YMEHHUSMHU IPU UX NEpEeHOCe Ha
HOBBIE CUTYaIUH.

®oHABI OLIEHOYHBIX CPEJACTB MPEJCTaBICHBl B MPUIOKEHUH 2 K padodeit

porpamme.

7. YueOHO-MeTOAMUYeCKOe U MH(POPMALIMOHHOE o0ecTiedeHne JUCIIUILIUHBI.

a) OCHOBHAas JiUTeparypa:

1. 3sikoB, C. B. IIporpammupoBanue: yueOHUK U TIpaKkTUKyM Jijisi By30B / C.
B. 3bikoB. — Mocksa: UznarensctBo FOpaiit, 2020. — 320 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02444-9.

URL.: https://urait.ru/bcode/450832
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0) 10MOJIHUTE/ILHAA JIUTepaTypa:
2. Oruesa, M. B. IlporpamMmmupoBanue Ha sizbike C++: mpakTUYECKUN Kypce :
yueOHoe mocobue st By3oB / M. B. OrneBa, E. B. Kyapuna. — Mocksa :
W3narensctBo FOpaiit, 2023. — 335 ¢. — (Bricuiee obpazoBanue). — ISBN
978-5-534-05123-0.
URL.: https://urait.ru/bcode/515142
3. Kazanckuii, A. A. TlporpammupoBanue Ha Visual C# : yueOHOe mocoOue
s By30oB / A. A. Kazanckuit. — 2-e u3f., nepepab. u gomn. — MockBa :
NznarensctBo FOpaiit, 2020. — 192 ¢. — (Bricmee o6pa3oBanue). — ISBN
978-5-534-12338-8.
URL.: https://urait.ru/bcode/451467
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B) IPOrpaMMHoOe o0ecrieyeHre U HHTePHeT-PecypChl:
[IporpamMmmHoe oOecrieueHue:
- YHUBEpCaJlbHas CUCTEMa IIPOrpaMMUpPOBaHus Ha si3bIke C++;
- o(prICHOE TIPOrpaMMHOE 0O€eCIICUeHHE.
OnexTpoHHbIN Kypc «IIporpammupoBanue»
https://online.mospolytech.ru/course/view.php?id=2631

8. MaTepunajibHO-TeXHHYeCKoe odecriedeHue TUCIUTIINHBI.
o CrenmanusupoBanHas yueOHas nabopatopust kadenpsl «/luHamuka,

IPOYHOCTh MAIIMH W CONpOTHBIIeHHE MatepuanoB» Ayn. H-212, ocHaiennas
KOMITBIOTEPAMHU C YCTAHOBJIICHHBIM HEOOXOJAMMBIM ITPOTPAMMHBIM 00ECIICYEHUEM;

L HpOGKTOpBI, OKpaHbl AJIs1 ACMOHCTpAaIlnun 06yqa}oumx MaTCpHuaiosB,

MpEe3eHTalUl, y4eOHbIX (DUITEMOB.

9. Meroauyeckue peKOMeHIALMH JIJIsl CAMOCTOATEIbHOM padoThI
CTY/€HTOB

9.1 MeTtoanueckue yKa3aHus M0 BHINOJHEHUIO M 0POPMJIEHUIO PACYETHBIX
pador mo gucuumuiuHe «IIlporpamMmupoBanue»

9.1.1 TpedoBanus k ohopMIEHHIO PACYETHOI PaGOTHI

1.

Pacuernas paborta momxkHa ObITh oOdopmileHa B Bujae Ha Jmcrax popmara A4 co
CIIEYIOIIUMHU TIOJISIMU:

e JleBoe - 25Mm.
e Bepxuee - 15wmm.
e [IpaBoe - 15mm.

e Hwuxnee 15 mm.
Pacuernast paboTta 10DKHA UMETh THUTYIBHBIA JIUCT. [lpumep odopmIleHUS TUTYIBHOTO
JUCTa MOKa3aH B IPUIIOKEHUH.
Pacuernas paGoTa noymxHa cofepkKarh CIEIYIOIINE pa3JIelbl:
Copnepxanue.
Bsenenue.
OcHOBHasl 4acTs.
3aKIIoYeHHE.
CIucoK HCIOJIb30BAaHHOM JIUTEpaTyphl.
[Ipunoxxenus (He SBISIOTCS 00s3aTENbHOM YacThiO OTYETa).
CrpaHunpl oT4era JOJDKHBI OBITH MPOHYMepoBaHbl. Hymepauus HaumHaeTcsi cO BTOPOil
cTpaHulbl. Ha TUTYIBHOM JHCTE HOMEp CTpPAaHUIE HE MPOCTaBIISETCS.
B ocHOBHOWl 4acTM HaxomATCsT BCEe TPOHYMEPOBAHHBIC TJIABBI, Taparpadsl u
nojmnaparpadgsl.
Hywmepanust nmaparpadoB u noamnaparpadoB MpOU3BOAATCS CIEIYIOIUM 00pazoM:

e IlepBas mudpa obOO3HAYAET HOMEpP TJIABHI
e Bropas uudpa - nopsakoBblii HOMep mnaparpada.
e Tperbs uudpa - MOPSIKOBBI HOMEp moanaparpada.
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Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 riaBsl 3.
e |l Onucanue pacyeTHoi cxeMbl
e 3.2 I'paHu4HbIE YCIOBUS
e 3.2.5 I'paHu4HbIe YCJI0BHS 1O NepeMelIeHusAM

Hymepanusi puCyHKOB HPOHM3BOIUTCS CIEAYIOIIUM 00pazoM:
o [Ilepas mudpa obo3HAUYaET HOMED TJIABBI
e Bropas nudpa - mopsaKoBbIi HOMEp PUCYHKA B TJIaBeE.

Hanpumep, puCyHOK B IJlaBe 3, UMEIOIIUNA HOPSAKOBBIA HOMep 11:

e Puc. 3.11. /lnamoroBoe OKHO BBOJA HCXOJHBIX JAaHHBIX
Touka B KOHIIE Ha3BaHMs TJaBbl, maparpada, moamaparpada ¥ pUCYHKA HE CTaBUTCS.

HazBanwme riaBbl nuieTcs 3ariaBHBIMHU IOJY>XUPHBIMHA 6y1(BaMI/I. Hazsanus naparpa(l)OB u
nonnaparpa(bOB MUIIYTCA CTPOYHBIMU ITOJIYKUPHBIMU 6YKB8.MI/I, 34 HCKIIIOYCHUEM nepBoﬁ

OykBbI, 3arnaBHoi. [loamaparpadsl MOTYT OBITH BBIZICTICHBI KYPCHBOM.

6. Hymepauus MCronb30BaHHON JUTEpPATyphl MPOU3BOAUTCS OO B ai)aBUTHOM IOPSIKE,
100 1Mo Mepe CChUIOK Ha Hee B TEKCTE KyPCOBOM pabOTHI.

[Tpumepbl opopMIICHUS JTHTEPATYPHI.
Kuurn:

7. bunepman B.JI. — Teopust MexaHnndeckux konedanuii. — M.: Boicm. mkosna, 1980. — 408
C

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

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuuenko C.C., [TankpatoB H.M. Ananus
MIPUMEHMMOCTH YPaBHEHMH U uccieoBaHue GopMbl KpUBOi ycTanoctu // 3aBojicKas
nabopatopus. Jluarnoctuka matepuainos, Nel0, 2000. C. 41-52.

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

9.1.2 TpeGoBanusi Kk comep:KaHUIO PA3AEJI0B PACUETHON PabOThI

1. B COoACPKAHUU JOJI>KHBI OBITH MNpEACTABJICHBI HA3BaHUA BCEX TJIAB, naparpa(bOB nu
no;[naparpa(bOB C YKa3zaHHuEM HOMCPOB HAYAJIbHBIX CTPAHUII.
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2. Bo BBemeHMH OOOCHOBBIBACTCS ~ aKTyaJIbHOCTb WM CTAaBUTCS  IIeJb  padoTHI,
MEPEUUCIISIIOTCS.  pellaeMble 3aJaud M JaeTcs KpaTkoe cojaepkaHue Bcex riaB. Jlis
KYpCOBOT'O TIPOEKTa, COACPIKAIIETO KOHKPETHBIC 3a7a4H, JACTCsl TIOCTAHOBKA 3a71a4.

Teopernueckas paboTa MOKET HOCUTh OMUCATENBHBIM WM METOJAMYECKUN XapakTep.

3. B ocHOBHOIi 4acTu MOAPOOHO OMUCKHIBACTCS MOCIEAOBATEIBHOCTh PEIICHUS 33Ja4u.
IlpumepHnutit 1aH OCHOBHOM YacTu

e [locranoBka 3amaun. CBenmeHuss 00 OOBEKTEe HCCIeqOBaHUA M 001acTH
MAaIIMHOCTPOCHHUSL.

e Teoperuueckrie OCHOBBI PEIICHUs 3a7a4H, UCIIOIb3yEeMble arOPUTMBI.

e OmnucaHue NporpaMMHOI0 00ECTICYCHUS

e lcxonHble JaHHBIE, OMUCAHUE PACUETHON CXEMBI.

e Xapakrtepuctuku Moaenu MKD. KomnuecTBo 351€MEHTOB, y3710B, CTEIEHEHR
CBOOO/IBI.

e OmnucaHue TUIOB KOHEUHBIX JIEMEHTOB.

e Hudopmanus 06 ycIOBHAX 3aKPEIUICHUS M HATPY>KEHHSL.

e [locnenoBarensHOCTH (POPMUPOBAHUS MOJIETH CpeAcTBamMH mporpammsel MKO,
0COOEHHOCTH MOATOTOBKH MOJICIIH.

e Hudopmanus o mporecce pemeHus 3aaumn.

e CBeseHHUS O KOMIBIOTEpE, XapakTepucThkax mporpaMmbl MKD (Ha3BaHue,
BepCHsl, BO3MOXKHOCTH), HEOOXOIUMBIX BBIYMCIUTEIBHBIX pecypcax, BpeMEHHU
peleHus.

e AHanu3 pe3ylbTaToOB PacieTOB.

4. B 3akjaioueHHH AaC€TCA KpaTKasd OLUCHKAa W OCHOBHBIC BbIBOJbI BBIIIOJIHCHHOM pa6OTBI.

5. B npuioxkenme BbiHOCUTCA HH(GOPMALMOHHBIA MaTepual, He TpeOYIOLUH AeTaabHOIro
paccMOTpeHHsT B OCHOBHOM 4YacTH (Hampumep, TaONuIbl, TpaduKHU, PUCYHKH, JUCTUHIH
MIPOrpaMM U T.II.)

9.1.3 TpeboBanus K BLINOJHEHHIO PACYETHOI padoThI

1. Pacuernas pabota nomkHa ObITh OOpMIIEHA COTTACHO TpeOOBAHMSIM YKa3aHHBIM BBIIIIE.

2. CopnepkaHue pacdyeTHOM pabOThl JOKHO COOTBETCTBOBATH MIEPEYUCIICHHBIM BBIIIIE
TpeOOBaHUSM.

3. Pacuernas pabota nomkHa OBITh CHaHa 3a JBE HEAENH 10 OKOHUYAHHUS CEMECTpa.
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npo¢puis «Ilpor

CTpyKTypa U copepkaHue TUCHUILIAHBI

«IIporpammupoBaHue)
10 HANPABJIEHUIO MOAT0TOBKHU N0 HanpaBjeHuio noaroropku 01.03.02 «Ilpukaganasi MaTeMaTHKA U HHPOPMATHKAY,
aMMHbIe U HH(POBbIe TEXHOJOIMH B IUHAMHUKE U MIPOYHOCTH»

[Ipunoxenue 1.

Buabl yueOHo# padoThl,

o = S . DopMbl
5 g B BKJIIOYasl CAMOCTOATEILHYIO Buabl camocrosiTe/ibHOM padoThl aTTecTa
Pasnen g % § paboTy CTy1€HTOB, CTYJEHTOB -
an 8 =N H TPYAO0EMKOCTH B Yacax
J | II/C | JIab | CPC | KCP | K.P. | KIL. | PI'P | Pedepar | K/p | 2| 3
Cemectp 3

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

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

KOMOpbIX OCHOBAH OAHHBLIL KYpC.

Tema 3. Bozmoscnocmu cozoanusn

PpeanucmuuecKux uzoopa3cenuii 6
1.3 | unowcenepuvix npozpammmsix 3 7-10 | 4 8 12

KOMRNJIEKCax ¢ NOMOuiblo dubdauomexu

OpenGL.

Tema 4. Pazpabomka npocmoii

zpaghuyeckoii unsicenepHoil
1.4 | npozpammol, peanusyroueii pynkyuu 3 11-14 | 4 10 14

ouonuomexu OpenGL. Ynpasnenue

yeemom. Bexkmopnuvie npumumueol.

Tema 5. Cozoanue cpeocmeamu
15 | OpenGL croxcnbix 2eomempuueckux 3 15-18 | 4 8 12

00veKmoe.

Dopma ammecmayuu 3
Bcero yacos no pucumruiiHe 181 36 54
B cemecTpe 3
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Cemectp 4
Tema 6. Paboma c pacmposvimu
21 oovexkmamu. @opmuposanue, 4 1-2 2 2 4
oygepusayus, 661600 6umMOGHLIX
06vexkmos cpeocmeamu OpenGL.
Tema 7. Ilpoeyuposanue
2.2 | npocmpancmeennbix 00eKmoe Ha 4 3-6 4 8 12
HIOCKOCHIb
23 Tema 8. Paboma c mexcmypamu 6 4 7-10 4 8 12
OpenGL
Tema 9. Ynpasnenue ueemosvimu
2.4 | ceoiicmeamu oovekma. Oceeuyenue 4 11-14 | 4 10 14
cuenwt ¢ OpenGL
Tema 10. Cozoanue peanucmuueckux
U300pasrcenuil 8 UHIHCEHEPHDBIX
2.5 | npozpammax ¢ komniekcHvim 4 15-18 | 4 8 12
UCHOJIb306AHUEM B80O3MOIHCHOCHIEHL
OpenGL
Dopma ammecmayuu 3
Bcero yacoB o gucuumimHe 18| 36 54
B cemectpe 4
< Buabl yuedHoii padorhl, ®opMm
= E 8| BKJIIOYas CAMOCTOATEILHYIO Bubl caMoCTOATEILHOM Pad0THI bl
Paznen § % § paboTy CTYI€HTOB, CTYICHTOB arrecr
a/n S == U TPYAOEMKOCTh B Yacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | KIL. | PI'P | Pedepar | K/p | D | 3
Cemectp 5
Tema 11. Ocnoswt opeanuzayuu
3.1 | napannenvnozo evinonnenus 5 1-2 6 8
anzopummos
Tema 12. Hcnonvzoeanue OpenMP oas
3.2 | pacnapannenusanus anzopummos ¢ 5 3-4 6 8

UHNCEHEPHBIX npozcpammax
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3.3

Tema 13. Opeanusauusn
6bICOKONPOU3B00UMETIbHBIX
GbIULCICHUIL C 3A0elCE06aAHUEM
pecypcoe suoeoxapm.

3.4

Tema 14. Pazpabomka mooyneii
UHICEHEPHBIX NPOZPAMM,
Peanusyouiux anzopummaol
ABMOMAMUYECKOll 2eHePAUUU CeMOK
KOHEUHbIX )J1eMEHM 8.

7-8

35

Tema 15. Pazpabomxka mooynei
UHIICEHEPHBIX NPOZPAMM,
dopmupyrouux ocHognble Mampuybl
PA3IUYHBIX MUNOG KOHEUHBIX
JIEMEHMOB 011 AHAAU3A OUHAMUKU U
HPOUHOCIU KOHCMPYKUUIL MAUWIUH,

9-10

3.6

Tema 16. Pazpabomxa mooyneii
UHIICEHEPHBIX NPOZPAMM,
peanusylowux Iphexmuenvle
anzopummol peuieHus Cucmem
JIUHEIIHBIX A12e0pauvecKux ypagHeHuil
8bICOK020 NOPAOKA C CUMMEMPUUHBIMU
PAa3PENHCEHHBIMU MAMPULAMU.

11-12

10

3.7

Tema 17. Pazpabomxa mooyneii
UHMHCEHEPHBIX NPOZPAMM,
peanuszyrouiux Ihhexmuensie
An2OpUMMbL Peuienus 3a0a4u Ha
cobcmeenHble 3HaAUEHUA (6 pacuemax
CcOOCMEEeHHBIX KO1e0anuil
KOHCIMPYKYUIL, pACYemax nomepu
ycmouuugocmu)

13-14

10

3.8

Tema 18. Pazpabomxa mooyneii
UHIICCHEPHBIX NPOZPAMM,
Peanusyiouux anzopummol
UHMEZPUPOBCAHUSA NO BPEMEHU
YpasHenuii OUHaMuyecKozo
PasHosecus KOHEeUHO-)/1eMEHMHOI

15-18

12

30
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cucmembol.
Dopma ammecmayuu 9
Bcero yacoB 1o aucuuiuiiae 5 54 90
BO cemMecTpe 5
< Buabl yueOHoii padoThl, DopMm
g E £| BKII0YAs CAMOCTOSATEJILHYIO Buabi camocTosiTeibHOI padoThI bl
Pasnen g % § padoTy CTYyIeHTOB, CTY/J€HTOB arrecT
5]
n/n S T 3 U TPYAOEMKOCTh B Yacax anumn
J | I/C | Jag | CPC | KCP | K.P. | KIL. | PI'P | Pegepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnasn pazpadomka
UHIICEHEPHO20 NPOZPAMMHOZ0
obecneuenus, 00veOUHAIOUWUX 6 cebe
Pa3iudHble IMANDBL AHANU3A OUHAMUKU
41 | u npounocmu KOHCMPYKYUI MAWUH - 6 1-12 30 60
CO30aHue pacuemHvlx mooeJeil,
SU3YANUZAUUIO, BLINOTIHEHUE
pacuemos, zpaguueckoe
npeocmasjieHue pe3yibmamog.
Tema 20. Memoowst omaaoku
4.2 | uHIHCEHEPHBIX NPOZPAMMHBIX 6 13-14 2 4
KOMRJIEKCO8.
Tema 21. Memoowvt mecmupoganus
4.3 | uHdHCEHEPHBIX NPOZPAMMHBIX 6 15-16 2 4
KOMRJIEKCO8.
Tema 22. Ilosviuenue nadexcnocmu
4.4 | uHdHCEHEPHBIX NPOZPAMMHBIX 6 17-18 2 4
KOMRJIEKCO8.
Dopma ammecmayuu C)
Bcero yacoB no nucnurnianHe 36 - 72
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Bo cemectpe 6

Bcero yacoB mo AMCUUILIMHE BO
BCEX CeMeCcTpax

36

162

306
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Ipunoosicenue 2 k
pabouetl npospamme
MMHHUCTEPCTBO OBPA3OBAHU S 1 HAYKH POCCUMCKOI OEJIEPALINN

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHI TOJIUTEX)

HanpasiieHue moaAroToOBKM:
01.03.02 «IIpukaagHas MaTeMaTHKA U HHPOPMATHKA
(ypoBeHb 0akajiaBpuara)
Ipoduias «IlporpamMmHble U HM(PPOBbIE TEXHOJOTHH B ITMHAMHUKE H IPOYHOCTI)
Dopma obyyenus: ouHas

@OH/I OLIEHOYHBIX CPE/ICTB

HO ANCHUITJIMHE
«IIporpammupoBaHue»

Cocrag: 1. [Iacniopt (poHIa OLIEHOUYHBIX CPEICTB

2. Onucanme OIICHOYHbBIX CPECACTB.

Mocksa, 2024 200
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MTOKA3ATEJIb YPOBHA CPOPMUPOBAHHOCTHW KOMIIETEHLIMA

Ta0muua 1

«IIporpammupoBaHue»

®roc BO3

B nporiecce 0CBOCHUS TaHHOW AUCIUTUIHHEI CTYJICHT ()OPMUPYET U ICMOHCTPUPYET CICYIOIIHE
oomenpodeccuoHaJbHbIE M MPO(eCcCHOHATbHbIE KOMIETEHINHU:

IlepeyeHb KOMIIOHEHTOB

KOMIETEHLIIHA
WH- ®OPMY.JINPOB-
NEKC  |KA

Texnoaorus
(opmupoBanun
1
KOMITETeHIU I

Ddopma
OLICHOYHOT
0 CpeAcTBa

CTenenu ypoBHei 0CBOeHMSI
KOMIeTeHI il
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OIIK-2

Criocoben
MCII0JIb30BATh U
aanTHPOBATh
CYILIECTBYIOIINE
MaTeMaTUYeCKUe
METOJIbI U CHCTEMBbI
[IPOrpaMMHUPOBAHUS
TSI

pa3paboTKu U
pean3anum
AJITOPUTMOB PCHICHU A
PUKJIaHBIX 3a/1a4

3HATDH:

CUHTAKCHUYECKHE KOHCTPYKILIUHU, CTPYKTYPbI
NaHHBIX, HA0OPBI METOAOB U COCTaB OUOIHOTEK
MPOLIEAYP OOBEKTHO-OPUEHTHPOBAHHOTO A3BIKA
[IPOTPAMMHPOBAHUSI.

YMeThb:

[pa3pabaTeIBaTh KOMIIOHEHTHI HH)KEHEPHBIX
MMPOTPaMMHBIX KOMITIEKCOB IS HCCIIEIOBAHUS
MUHAMHMKH U TPOYHOCTH KOHCTPYKIMI MaIIHH C
MCIIOJIb30BAaHNEM COBPEMEHHBIX BEIUMCIUTEIBHBIX
METOJTOB, BEICOKOTTPON3BOIUTENHHBIX
BBIYHUCIUTEIBHBIX CUCTEM U HAYKOEMKHX
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJeTh:

WHCTPYMEHTaMHU pa3pabO0TKN MHKEHEPHBIX
[porpaMM OJJHON U3 COBPEMEHHBIX
BBEIYHACIUTEIHHBIX CPEJT MPOTPAMMHUPOBAHUS..

CamocTos-
TeNbHAS
pabora,
JICKIINH,
MpakTH4ec-
K1 3aHATHS,
nadopaTop-
HBIC pabOTHI

D=
=3

3

A

= =

ba3oBblii ypoBeHb:

- CIIOCOOCH npedcmasinms omoeibHble
KOHCMPYKMUBHbIE dJIeMEHMbl MAWUH (8
UACMHOCIU - PAM, KY30808, Oemaneti
Dgueamenetl) 6 sude pacuemuvix mooenetl
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX I/IeMEHMO8.

Bocnpon3BOACTBO MOTYYECHHBIX 3HAHUH B
XO/I€ TEKYIIET0 KOHTPOJIS.

[loBbIIEHHBIIl YPOBEHD:

- CIIOCOOCH CamMoCcmosmenbHo

npedcmasisims OmoenbHble
KOHCMPYKMUBHbIE dIeMEHINbL MAUWUH (8
uacmHOCIMU - pam, Ky30606, demaneti
Dsueamenetl) 6 sude pacuemubix Mooeell

0151 NPUKAAOHBIX NPOSPAMM MEMOOA
KOHEUHDBIX D/IeMEeHMO8;

- CIIOCOOCH CAMOCMOSIMENbHO UCTIONb308ANb
cospemennoe npozpammuoe obecneyenue O
ananuza  HanpsdicenHo  0epopMuUpOBaHHO20
cocmosinus U npouHocmu O0emanei u y3nios
IMawuH.

MPaKTUYeCKOe TPUMEHEHHE IONYyYCHHBIX
3HaHW B  Mpolecce  MOATOTOBKH K
CEMHHAPaM, K BBICTYIIJICHUIO C JIOKJIaI0OM
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OIIK-5

Cnocoben
pa3pabarbIBaTh
QIITOPUTMBI U
KOMITBIOTEPHBIC
[IPOTPaMMBEI,
MIPUTOTHBIE JIST
MPAKTUIECKOTO
[PUMEHEHHSI, CPEJICTB
MeYaTH.

3HATD:
OCHOBHBIC ITPUHIIUIIBI AITOPUTMU3AINH TPU
pa3paboTKe U UCIIOIh30BAHUN WHIKCHEPHBIX
MpOrpaMM pacdeTa HapsHKECHHO

e OpMUPOBAHHOTO U TEIIIOBOTO COCTOSTHHIA
KOHCTPYKIIUN MAIlIHH.

YMeTb:

KCIIONB30BaTh COBPEMEHHOE ITPOrPaMMHOE
oOecrieyeHue uis pa3pabOTKH MPOrpamMm
WHXCHEPHOTO aHAIIN3a HAIPSKEHHO

e OpMUPOBAHHOTO U TEIIOBOTO COCTOSTHAN
eTanel U y3J10B MalllkH.

BJIaJeTh:

HaBbIKaMHW IPUMCHCHHA CUCTEMbI
[POTPaMMHUPOBAHUS JJIsl pa3pabOTKH MPUKIIaTHBIX
MpOrpaMM JIJIsl pacyeTa HalpsHKEeHHO

e OpMUPOBAHHOTO M TEIJIOBOTO COCTOSTHUH
neTanel v y3J10B MallliH.

CamocTos-
TeNbHAS
pabora,
JICKIINH,
MpakTH4ec-
KU 3aHITHS,
nabopaTopHbIE
paboTHI

D=
=3

3

A

= =

ba3oBblii ypoBeHb:

- CIIOCOOCH npedcmasinms omoeibHble
KOHCMPYKMUBHbIE dJIeMEHMbl MAWUH (8
UACMHOCIU - PAM, KY30808, Oemaneti
Dgueamenetl) 6 sude pacuemuvix mooenetl
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX I/IeMEHMO8.

Bocnpon3BOACTBO MOTYYECHHBIX 3HAHUH B
XO/I€ TEKYIIET0 KOHTPOJIS.

[loBbIIEHHBIIl YPOBEHD:

- CIIOCOOCH CamMoCcmosmenbHo

npedcmasisims OmoenbHble
KOHCMPYKMUBHbIE dIeMEHINbL MAUWUH (8
uacmHOCIMU - pam, Ky30606, demaneti
Dsueamenetl) 6 sude pacuemubix mooenell

0151 NPUKAAOHBIX NPOSPAMM MEMOOA
KOHEUHDBIX D/IeMEeHMO8;

- CIIOCOOCH CAMOCMOSIMENbHO UCTIONb308ANb
cospemennoe npozpammuoe obecneyenue O
ananuza  HanpsdicenHo  0epopMuUpOBaHHO20
cocmosinus U npouHocmu 0emanei u y3nios
IMawuH.

MPaKTUYeCKOe TNPUMEHEHHE ITONYyYCHHBIX
3HaHW B  Ipolecce  MOATOTOBKH K
CEMHHAPaM, K BBICTYIIJICHUIO C JIOKJIaI0OM
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I1K-1

Cnocoben
[TPOCKTUPOBATH
KOMIIBIOTEPHOE
[IPOrpaMMHOE
obOecricucHueE.

3HATDH:

TEOPETUYECKHE OCHOBBI KOMIBIOTEPHOTO
MPOEKTHUPOBaHUS HA OCHOBE 3((PEKTUBHOTO
COYETaHMsI IEPEIOBBIX TEXHOIOTUH U BBITIOJIHEHUS
MHOI'OBAapPHAHTHBIX PACUETOB C UCIIOJIb30BAaHUEM
BBICOKOITPOU3BOAUTEIBHBIX YHCIECHHBIX
QJITOPUTMOB MHKEHEPHOT'O aHAJIN3a KOHCTPYKIUT
MaIlyH.

YMeThb:

COCTaBJISITh CTATHUECKHE U TUHAMUUYECKHE
[pacueTHBIE MOJIENH JIsl MH)XEHEPHOI'O aHaIN3a U
[PAIIMOHAIBHOTO IPOEKTUPOBAHNS KOHCTPYKIIHI
MalllvH;

BJIa/IeTh:

HaBBIKAMH MCIIOJIb30BAHUS U Pa3pabOTKU
COBPEMEHHOTI'0 IPOrPAMMHOT0 00ECIEUCHUS
[POEKTUPOBAHMS U MHXKCHEPHOTO aHaI13a
KOHCTPYKLUI MAalllHH.

CamocTos-
TeNbHAS
pabora,
JICKIINH,
MpakTH4ec-
KU 3aHITHS,
nabopaTopHbIE
paboTHI

D=
=3

3

A

= =

ba3oBblii ypoBeHb:

- CIIOCOOCH npedcmasinms omoeibHble
KOHCMPYKMUBHbIE dJIeMEHMbl MAWUH (8
UACMHOCIU - PAM, KY30808, Oemaneti
Dgueamenetl) 6 sude pacuemuvix mooenetl
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX I/IeMEHMO8.

Bocnpon3BOACTBO MOTYYECHHBIX 3HAHUH B
XO/I€ TEKYIIET0 KOHTPOJIS.

[loBbIIEHHBIIl YPOBEHD:

- CIIOCOOCH CamMoCcmosmenbHo

npedcmasisims OmoenbHble
KOHCMPYKMUBHbIE dIeMEHINbL MAUWUH (8
uacmHOCIMU - pam, Ky30606, demaneti
Dsueamenetl) 6 sude pacuemubix mooenell

0151 NPUKAAOHBIX NPOSPAMM MEMOOA
KOHEUHDBIX D/IeMEeHMO8;

- CIIOCOOCH CAMOCTOAMENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue O
aHanuza  HanpsdicenHo  0epopMUPOBAHHO20
cocmosinus U npouHocmu O0emanei u y3ios
IMawuH.

MPaKTUYeCKOe TNPUMEHEHHE ITONYyYCHHBIX
3HaHW B  Ipolecce  MOATOTOBKH K
CEMHHAPaM, K BBICTYIIJICHUIO C JIOKJIaI0OM
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Ilepeuenv ouenounvix cpeocme no oucyunIuHe

Ipunoocenue 3
K paboueti npozpamme

«Ipozpammuposanuer
HaunmenoBanue [IpencraBnenue
Ne OICHOYHOTO KpaTkas xapakTepucTHKa OLleHOYHOTO OLIEHOUYHOTO CPE/ICTBA B
oC cpencTea CpeAcTBa dOC
CoBMecTHast JeSITeNIbHOCTD TpYIIIbI
00y4aromuxcst U Me1arOrHuecKoro
paboTHHKA oJ yIIpaBJICHUEM
JlenoBas w/m MeJarorndeckoro  pabOTHUKA C  IENBIO Tewma (mpobiiema),
1 — pemieHuss y4eOHbIX M MPO(ecCHOHANBHO - KOHLCTILS, POITH 1
() OPHEHTHPOBAHHBIX 33ja4 IyTeM HIPOBOTO | OXKHMIACMBIi PE3yIBTAT IO
MOJICTIMPOBAHUS  peallbHOM  IpOoOJIeMHOM KaXJI0i urpe
cutyannu. [lo3BonsieT OIEHMBATH yMEHUE
QHAIM3UPOBATh M pellaTh  TUIHYHBIC
MpoQeCcCuOHAIbHBIC 3a0a4H.
[IpoGiieMHOe  3agaHMe, B KOTOpPOM
oOyyaromemMycss IpeIaraloT  OCMBICIUTh
2 Keiic-3amaua peabHyIO npodeCCUOHATBHO-  (3a/IaHUs JIJIS PEIICHUS Keiic-
(K-3) OpUEHTUPOBAHHYIO CUTYaIIHIO, 3aJ1a4u
HEOOXOMUMYIO Ui PELIeHUS  JTaHHOM
pOOJIEMBI.
CpeAcTBO KOHTpOJIL YCBOEHHUS Y4EOHOIo
MaTepralia TeMbl, pa3felia WIH pa3JelioB Borpochi 110
3 Komnoksuym TUCITUTIMHBI, OPraHU30BaHHOE KaK ydeOHOoe Tenam/pas e
(K) 3aHATHE B BUJIE cobeceoBaHus Pasil
TV CUUTUTHHBI
Me1arOrHYecKoro paboTHHKA c
00y4JarOIUMUCH.
KonTponbnas pabota CDEACTBO MIPOBEDKM  yMCHMIi IPUMCHATH KoMITIeKT KOHTPOIBHBIX
4 MOJIyYCHHBIC 3HAHWS JUISI PEIICHHS 3a/1ad .
(K/P) 3aJlaHu¥ 0 BapHaHTaM
OTpeIeIEHHOTO THIIA TI0 TEME HIIM Pa3aeny
Kpyrbiii cton, OneHouHble  cpeacTBa,  mNo3Bojstomue | [lepedeHb MMCKYCCHOHHBIX
BKIIIOYHTH  OOy4alommMxcsi B TPOIECC TEM JUTSI TPOBEACHUS
) Hoﬂgﬁziz(:;ii’nw 00CYX/I€HUs! CIIOPHOTO BOIpPOCa, MPOOJIEMBbI [KPYIJIOro CTOJIA, TUCKYCCHH,
)166E;TI:I > |1 OIICHWTh WX yMEHHWE apryMEHTHPOBATH MOJIEMHKH, JIHCITYTA,

COOCTBEHHYIO TOUKY 3pEHHUSI.

11e0aToB
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IIpoekr

(1)

KoHeuHbli1  TpPOAYKT, TMOJy4aeMbld B
pe3ynbTaTe IMJIAHUPOBAHUS M BBIMOJIHEHUS

KOMILIEKCa yueOHBIX u
WCCIe0BaTeIbCKUX 3amaHuid. [lo3Bomser
OLICHUTH YMEHHS 00yJarOLIMXCS

CaMOCTOSITEIbHO ~ KOHCTPYHPOBaTh  CBOHU
3HAHUS B MPOIIECCE PEIICHHS MPAKTUICCKIX
3ajad W TpoOIeM, OpPUEHTHPOBATHCS B
MH(QOPMAIIMOHHOM

MPOCTPAHCTBE U YPOBEHb
c(hOpPMHPOBAHHOCTH AHAITUTHYECKUX,
MCCIIC/IOBATCIIbCKUX ~ HABBIKOB,  HAaBBIKOB
MPAKTUIECKOTO U TBOPYECKOTO
MBIIIICHUS.  MOXET  BBINOJHATBCS B
WHIMBUYAIbHOM TIOPSIIKE WM TPYIIIOH
00y4aroIIMXCsl.

Tembl rpynIOBBIX U/UIH
WH/IMBU Ty TbHBIX
IIPOEKTOB

Pabouas TeTpanp
(PT)

JM1aKTHYeCKUM KOMIIJIEKC,
NpeJHa3HAYCHHBIH T CaMOCTOSTEIbHOM
paboTel O0yYaromierocsi W IO3BOJISIOIHIA
OILICHUBATh YPOBEHb YCBOCHUS UM y4eOHOTO
Marepuaa.

Ob6paszern paboueli TeTpaau

PasHoypoBHEeBbIE
3a/1a4M ¥ 3aJaHUs
(P33)

Pa3nuuaroT 3a1a4u U 3aJaHus:
a) PENPOIYKTUBHOTO YPOBHSI, TO3BOJIAIOLIHE
OLICHUBATh u
TUAarHOCTUPOBaTh 3HaHUE (HAKTUYECKOTO
Marepuaia (6azoBbIC MTOHSATHSA,
QITrOPUTMBI, (AKTh) U YMEHHUE MPABUIHHO
MCIIOJIB30BaTh CHENHaJIbHbIE TEPMHHBI U
MOHATHUS, y3HaBaHHE OOBEKTOB U3y4YEHHs B
paMKax OTIPEIETICHHOTO paszzaena
TUCLIUTUIMHEI,
0) PEKOHCTPYKTHUBHOTO YpOBHS,
MO3BOJISIOIINE OLIEHUBATh u
TMarHOCTUPOBATh YMEHHSI CHHTE3WPOBATh,
aQHAJTM3UPOBaTh, 0000IaTh (aKTHUECKUH U
TEOPETUIECKUI Marepuan c
bopMmynupoBaHuEM KOHKPETHBIX
BHIBOJIOB,  YCTAHOBJICHHEM  IMPHYHHHO-
CJIEZICTBEHHBIX CBSI3€iHi;
B) TBOPYECKOTO YPOBHS,
MO3BOJISIOIINE OIL[CHUBATh u
TMarHOCTUPOBATh YMEHHS, WHTETPHUPOBATH
3HAHUS Pa3IMYHBIX obmacTei,
AQpryMEHTHPOBAaTh  COOCTBEHHYIO  TOUKY
3peHusl.

KommuiekT pa3HOypOBHEBBIX
3a71a4 ¥ 3aJaHui

PacuetHo-
rpaduueckas padbora
(PT'P)

CpencTBO TPOBEPKH YMEHHH NPUMEHSTh
MOJTydCHHBIC 3HAHUSA o 3apaHee
ONpPENIETICHHON METOJIMKE sl  PEelIeHUs
3a7a4 WJIM 33JaHUid 10 MOAYJII0 WIH

JHUCIIMITIIMHE B IICJIOM.

KommmiekT 3aganuii Ui
BBITTOJIHEHUS pacuyeTHO-
rpadudeckoit paboTbl
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10

Pedepar
(P)

[IpoaykT CaMOCTOATEIIbHON paboTsI
CTYyJICHTa, MPEACTABISAIOMNNA COO0M KpaTKoe
M3JI0KEHUE B MMMCbMEHHOM BUJIE
[MOJIy4YEHHBIX PE3YJIbTATOB TEOPETHUYECKOTO
aHAIM3a OMpeACIieHHOW Hay4YHOH (y4eOHO-
MCCIIEIOBATENILCKOM) TEMBbl, TIJie  aBTOp
PACKpbIBAE€T CYTh HCCIEAYEeMOM MpOoOJIeMBbl,
[IPUBOJUT PA3IMYHBIC TOUKH 3PEHUS, A TAKXKE
cOOCTBEHHBIE B3IJIs/IbI HA HEE.

Tembr pedeparoB

11

Hoxma,
COO0OIIEHE

(AC)

[IpoaykT CaMOCTOSITEIIbHOMN paboThI
CTyJCHTA, MIPEICTaBISIONTU I coboit
myOInyHOe BBICTYIUICHHE o
[IPEACTABICHUIO IOJIYYEHHBIX pe3yJIbTaTOB
pelIeHus OnpeAeIeHHOU yuebHo-
MPAaKTUYECKOH, y4eOHO-UCCIeI0BaTEeIbCKON
WM HAYYHOM TEMBI

TeMbI HOKNIa0B,
co0O0LIeHU

12

VYcrHblii onpoc
cobecenoBaHue,
(YO)

CpencTBOo KOHTPOJS, OPraHW30BAaHHOE Kak
crenManbHas ~ Oecela  MEIarormyeckoro
paboTHMKAa C OOydJaloIuMcs Ha TEMBbI,
CBSI3aHHBIC C W3Yy4aeMOW TUCHUIUTMHOW, W
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUH
00y4aroIerocs 1o OnpeAeICHHOMY pasJely,
Teme, npolJeMe  T.11.

Bormpocsl o
TeMam/paszzenam
JMCIUTLTHHBI

13

TBopueckoe 3aganue
(T3)

YacTUyHO perjaMeHTUPOBAaHHOE 3a/aHue,
UMEIoIllee  HECTAaHJApTHOE  pelIeHue U
[O3BOJIAIOIIEE JUarHOCTUPOBAaTh  YMEHHUS,
WHTETPUPOBATh 3HaHUSA pas3IUYHbIX
oOnacTtel, apryMeHTUPOBaTh COOCTBEHHYIO
TOYKY 3peHMs. MOXKET BBIIOJHATHECA B
HHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/'I
0Oydarmuxcs.

TeMbl TpYIIIOBBIX H/HUJH
WHUBUyaJIbHBIX
TBOPYECKHUX 3aJaHUI

14

Tect

(D

Cucrema CTaHIAPTU3WPOBAHHBIX 3aJaHUH,
MO3BOJISIOIIAs aBTOMAaTU3UPOBATh
MpOLEAYPY H3MEpPEHHs YPOBHS 3HAHUU U
YMEHMI 00y4aromerocs.

®DoHJ TECTOBBIX 3aJIaHUN

15

Tpenaxep
(Tp)

TeXHUYECKOe CPEICTBO, KOTOPOE MOXKET
OBITE HCIOJB30BAHO IS KOHTPOJIS
MPHUOOPETEHHBIX CTYJIEHTOM
MpodecCHOHANBPHBIX HAaBBIKOB U YMEHHUU IO
ynpaBJ'IeHI/II-O KOHKpCTHI)IM MaTepI/IaIII)HI)IM
00BHLEKTOM.

Komriexkr  3amanmii s
paboTHI HA TPEHAXKEPE

16

Occe

CpencTBo, IMO3BOJSONIEE OLCHUTh YMEHHUE
oOydaromierocss MUCbMEHHO H3JaraTh CYTh
[MOCTABJIEHHOW MPOOJIEMBI, CaMOCTOSTEIBHO
MPOBOAWTh AHAIW3 OTOW TPOOJIEMBI C
HMCII0JIb30BaHHUEM KOHITEHITNH u
QHATUTUYECKOTO WHCTPYMEHTapUs
COOTBETCTBYIOIIEH  AMCIUIUIMHBI,  JI€NaTh
BBIBOJIBI, 0000IIAIONNE aBTOPCKYIO TTO3UITHIO
0 MOCTABJIICHHOH mpobieme.

Tematnka ncce
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