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1 lean u 3aga4y TUCHUILIMHBI

1.1 eap TUCHUNIHHBI

[enpro n3yuenus qucuuiuivngesl «lIporpaMmmupoBanne» sBIsETCA:

— (popMHpoBaHUE 3HAHUIN O TUIIOBBIX 3a/1a4ax, CTPYKTYpE, AIrOpUTMax, METoAax
pa3pabOTKM  MHXKEHEPHBIX  IMPOTPAMMHBIX  KOMILJIEKCOB,; 00  OOBEKTHO-
OpPUEHTHPOBAHHBIX S3bIKAaX MPOTrPaAMMHPOBAHUS;, O COBPEMEHHBIX CpEelax pa3pabOTKH
OporpaMM; O METOJax peaJn3aly BBICOKONPOU3BOAUTEIBHBIX BBIYMCICHUN U
BU3YQJIBbHBIX  CpPEACTBAX  IPOrpPaMMUPOBAHMS  MPUIIOKEHUM C  TpaduyecKuM
uHTepdeiicom; 0 crnocodax co3naHus MPUKIATHOTO MPOrPAMMHOTO OOecTeueHus st
WHXEHEPHOIO0 aHaJln3a JUHAMUKH, YCTOMYHMBOCTH, TEIJIOBOTO W  HaIPSIKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUM KOHCTPYKLIUNA MAIIWH, UX JeTallel U Y3JIO0B,

- TIOJITOTOBKA CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
xapakTepucTukoi OakanaBpa mo HampapieHuto 01.03.02 Ilpuxmamnas matemaTuka u
uHpopmaTtuka, npopuib: «IIporpaMMubie U U(GPOBBIE TEXHOJOTMH B JHHAMHUKE W
IIPOYHOCTH.

1.2 3agaun AMCHUIITITHHDI

3agayamu gucuuIUivHbl «IIporpaMMupoBaHue» sBISIOTCS:

- O3HAKOMJICHME  CTYAEHTOB C  BO3MOXHOCTSMH, CHHTAaKCUYECKUMU
KOHCTPYKIIUSIMH, CTPYKTypaMu JaHHBIX, Ha0opamMu METOJAOB U OHOIMOTEKaMHU
npoueayp OObeKTHO-OPUEHTUPOBAHHOTO SI3bIKA MPOTPAaMMHUPOBAHUSL MIPU pa3padbOTKe
MPUKIIAIHBIX TPOrpaMM HCCIICIOBaHUS JUHAMUKU W TPOYHOCTH Y3J0B M arperatroB
MaIII1H;

- 3HAaKOMCTBO CTYJEHTOB C OJHOW M3 COBPEMEHHBIX Cpea pa3padOTKu
BBIYMCIIUTEILHBIX POTPaMM;

— u3ydyeHne S(Q(PEKTUBHBIX BU3YAIbHBIX METOJIOB Pa3pabOTKA MPHIOKEHUN U
peanu3alii  BBICOKOTIPOM3BOIUTENBHBIX UYHCIEHHBIX aJITOPUTMOB JUIsl  aHajau3a
JTUHAMUKH U IPOYHOCTH KOHCTPYKIIMI MAIllWH;

- (popMHpoOBaHUE Y CTYACHTOB HABBIKOB pa3paOOTKH KOMIIOHEHTOB MHKEHEPHBIX
MPOTPAMMHBIX KOMIUIEKCOB [IJIi MOJCIMPOBAHUS KOHCTPYKIIMH MaIllMH, aHaju3a
JTUHAMHUKH, YCTOMUYUBOCTH, TEIIOBOTO M HAIPSKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHHUI
UX JETaNeN U y3JI0B.

2 MecTo TUCHMILUIMHBI B CTPYKTYP€e OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

Huctunnuna «[IporpammupoBaHue» OTHOCUTCS K BapuUaTUBHOW dacTu Oyioka 1
TUCHUIUIMH  (MOayJel) mpodecCHOHaIbHOTO IMKIIA OCHOBHBIX 00pa30BaTelIbHBIX
nporpamm (OOII) mo wanpasiaenuto noarotopku 01.03.02 IlpukigaHas mMatreMaTuka u
nHpopmaTtuka, npodumib: «IIporpaMMHble U ITU(POBBIC TEXHOJOTHH B JHHAMHKE M
MIPOYHOCTH.

[IpeamiecTByromuMu ~ KypcamMd, Ha  KOTOPBIX  Oa3upyeTcs  JIHUCIUILINHA
«IIporpamMmmMupoBaHue» SIBISIOTCA:

- METO/IBI U SI3BIKH MPOTPAMMHPOBAHUS;

- MPOTPaMMHUPOBAHUE MUKPOKOHTPOJIIEPOB,;



- MaTremaTuka (JiuHeWHass anrebpa u  auddepeHImaIbHOe HUCYHUCIICHUE,
MaTeMaTHYeCKUH aHaIu3, YpaBHEHUS MaTeMaTHuecKod ¢u3uku, nuddepeHmanbabie
YpaBHCHHS U KOMIUICKCHBIN aHAIN3);

3 KomnereHuuu obOyuawulerocsi, ¢gopmupyemble B pe3yJbTaTe OCBOCHHS

ANCHUII/INHBI

B pesysnbrare OCBOCHHS AWCHUIUIMHBI CTYACHT JOJDKEH O00JIaaTh CIIEAYIONIMMHU
podecCHOHATbHBIMEA KOMITeTeHITUAMH ()

B pe3yabTare ocBOeHUs
o0pa3oBaTe/IbHOM
Kon Sp——— Ilepevyens niIaHMpyeMbIX pe3yJIbTATOB
KOMIIETeHIIUH .. 00y4eHHUsI MO AUCUMILINHE
00y4aIOIIHICA 10JIKEeH
00J1a1aTh
OIIK-2 Cnioco6eH BCnob30BaTh U | 3HATh:
a/1arTHPOBATh ® CHHTaKCUYECKUE KOHCTPYKIIHH,
CYLIECTBYIOILIHE CTPYKTYpHI JaHHBIX, HA0OPHI METOJIOB
MaTeMaTHYeCKUe METOIbI U U cocTaB OMOIMOTEK MTPOLEAYP
CUCTEMBbI 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA
MIPOrpPaMMUPOBAHUS [T IPOrPaMMHUPOBAHUS.
pa3paboOTKU U PEAIU3aUMI | yMeTh:
QJITOPUTMOB PEHICHHS e pa3pabaTbIBaTh KOMIIOHEHTHI
HPUKIIAHBIX 3a/1a4 MHXCHCEPHBIX IIPOrpaMMHBIX
KOMIUIEKCOB JIJIsl HCCTIEIOBAHUS
JTUHAMUKU U IPOYHOCTH
KOHCTPYKIUN MaIlIUH C
MCII0JIb30BAaHNEM COBPEMEHHBIX
BBIYHCIIUTEIBHBIX METOJIOB,
BBICOKOITPOU3BOIUTENIbHBIX
BBIYHCIIUTEIBHBIX CUCTEM U
HAayKOEMKHX KOMITBIOTEPHBIX
TEXHOJIOTHA;
BJIA/IE€Th:
® UHCTPYMEHTaMH pa3pabOTKH
VMH)XCHEPHBIX MPOTpaMM OJHOU U3
COBPEMEHHBIX BBIUMCIUTEIBHBIX CPE]
IIPOrpaMMHUPOBaHUS.
OIIK-5 CrniocobeH pazpabaThiBaTh | 3HATH:
AJITOPUTMBI U ® OCHOBHBIE PUHITUIIBI
KOMIIBIOTEpPHBIE ITOPUTMU3ALIUYU TIPU pa3paboTKe U
MIPOrpPaMMbl, IPUTOAHBIE HCII0JIb30BAaHNN NH)KEHEPHBIX
JUISL IPAKTUYECKOTO MIPOrpaMM pacueTa, HalpsHKEHHO
MIPUMEHEHHUS], CPEJICTB 1e(OpMHUPOBAHHOTO U TEIIIOBOTO
[I€YaTH. COCTOSIHMM KOHCTPYKIIMI MAalllH.
yMeThb:
® ICIIOJIb30BAaTh COBPEMEHHOE
MpOrpaMMHOE 0OecTieyeHue JIst




pa3paboTKH MpOrpaMM WHKEHEPHOTO
aHaIM3a, HAPSKEHHO
ne(hOpPMUPOBAHHOTO M TETNIOBOTO
COCTOSIHMM JIeTajed U y3JI0B MAaIlUH.
BJIAJIETh:

® HaBbIKAMHU MPUMEHEHHUS CUCTEMBbI
MIPOrpaMMHUPOBAHHUS TSl pa3paboTKu
MPUKJIAIHBIX TPOTPaMM JJIs pacyera,
HaMpPsKEHHO J1e()OPMHUPOBAHHOTO U
TEIIOBOTI'O COCTOSTHUH JeTaliell u
y3JI0B MallliH.

[K-1 CnocobeH npoeKTUpoBaTh | 3HATh:
KOMITBIOTEpHOE ® TCOPETUYECKHUE OCHOBBI
IpOrpaMMHOE KOMITBIOTEPHOTO ITPOCKTUPOBAHUS HA
obecrieyeHue. ocHOBE 3((HEKTUBHOTO COYECTAHUS

IIEPEJOBBIX TEXHOJIOTUN U
BBIINOJIHEHHS] MHOTOBAapHUAHTHBIX
pacueToB C UCII0JIb30BAHUEM
BBICOKOIIPOU3BOIUTEIIBHBIX
YHMCJIEHHBIX QJITOPUTMOB
WHXEHEPHOI'0 aHAJIN3a KOHCTPYKIIUH
MaIll}H.
yMeTh:
® COCTaBJIITb CTAaTUYECKHUE U
JUHAMHYECKHE PacCueTHBIE MOJIEIH
JUISL THKEHEPHOTO aHAIIN3a U
palMOHaIbHOIO IPOEKTUPOBAHHUS
KOHCTPYKLWI MaIlluH;
BJIAJETh:
® HaBBIKAMH HCIIOJIb30BAHMS U
pa3paboTKN COBPEMEHHOTO
MPOTPaMMHOTO 00€CTICUeHUS
IPOEKTUPOBAHUS U NHKEHEPHOTO
aHaJIM3a KOHCTPYKLIUHA MaIlUH.

4 CTpyKTypa U co/iep:KaHue IUCUUIIIMHBI

OOmast TpyJ0eMKOCTh TUCIUTIINHBI cOocTaBisgeT 14 3aueTHBIX enuHuIl, T.e. 506
akameMudecknx 9aco (n3 HuX 306 4acoB — caMOCTOSITeNIbHAs padoTa CTYICHTOB).

JucuumninuHa 4YuTaeTcs Ha BTOPOM, TpeTheM Kypcax B 3, 4, 5, 6 cemecTpax.
[TpoBoasiTcs nekuun — 36 4acoB, mpakTUueckue 3auaTus 162 yaca. @opma KOHTPOJISI —
3a4etl (3, 4 cemectp), ax3ameH (5, 6 cemectp).



Bux yueOHoi1 padoThl Bcero Cemecrtp
4acoB 3 4 5 6
Oo6mas Tpynoemkocth | 504 (14 3.e.) | 108(33.e.) | 108(33.c.) | 144(43.c.) | 144(43.e.)
AyIUTOpHBIC 3aHATHS 198 54 54 54 36
(Bcero)
B ToMm uncie
JIEKIIAN 36 18 18 - -
[TpakTHdeckue 3aHATHS 162 36 36 54 36
JlaGopatopHsie - - - - -
3aHITHS
CamocrosiTenpHas 306 54 54 90 108
paboTa CTy/ieHTa
KypcoBas padota HET HET HET HET HET
KypcoBoii npoekt HET HET HET HET HET
Bun nmpomexxyrouHoun 3auer 3auet DK3aMeH | DK3aMeH
aTTeCTaIllH

CrpykTypa m coaepkaHue AUCUUILIMHBI «lIporpamMmmupoBaHue» mo Cpokam u
BHJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Copep:xkanue pa3aeoB JUCIUILINHBI.

Tema 1. BBenenue.

O030p aKTyaJIbHBIX MPUKIAJAHBIX 33J1a4 JUHAMUKH U MPOYHOCTH, TIPHU PEIICHUU
KOTOPBIX HCHOJb3YIOT MH)KEHEPHbIE IMPOrpaMMHBIE KOMIUIEKChl. O030p CTPYKTYpbl U
(GyHKIIMOHANIAa WHXXEHEPHBIX MPOrPAMMHBIX KOMIUIEKCOB JMHAMHKHA M TPOYHOCTH,
CBA3aHHOIO C OCYIIECTBIEHHEM TI'€OMETPUYECKOIO MOJEIUPOBAHUS, BBIIOJIHEHUEM
JUCKPETU3ALMU T€OMETPUUYECKUX OOBEKTOB, CO3/IaHMEM KaueCTBEHHBIX IpapuuecKux
M300paKEHHM, TPOBEICHUEM CJIOKHBIX BBICOKOMPOU3BOAUTEIBHBIX MapalieIbHbIX
BBIYMCICHU C OoyblIMMH OOBEMaMM JaHHBIX JJIs aHaAIW3a HaIpsSHKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUS, KOJICOaHUN, YCTOMUMBOCTH, TEPMUUYECKOTO COCTOSHUM
JETAJIC U y3J10B MAIIIUH.

O030p BO3MOXHOCTEH COBPEMEHHBIX HHCTPYMEHTANbHBIX CPEICTB pa3pabOTKH
(cpen pa3pabOTKH, KOMMWJIATOPOB, OTJIAAYUKOB, OUOIMOTEK TpoUenyp U AOp.)
WH)KCHEPHBIX  KOMIUIEKCOB JIMHAMUKM W TPOYHOCTU. TEHICHIMH Pa3BUTHUS
WHCTPYMEHTOB Pa3paOOTKU HHXKEHEPHBIX MPOTPAMMHBIX KOMILIEKCOB JJI PEIICHUs
3a/1a4 TUHAMUKHA U IPOYHOCTH.

O0630p ammapaTHOW YAaCTH BBIYHCIUTEIBHBIX CPEICTB, UX aAPXUTEKTYPHI,
KOMIIOHEHTOB, NIepudepuitHoro 000py10BaHusI, KOTOPOE 3a/1eUCTBYETCS UHKEHEPHBIMU
MporpaMMaMu sl PEIeHUs 3a7a4 TUHAMUKU U IPOYHOCTH.

O630p 2G(PEKTUBHBIX H  MPOU3BOAUTCIBHBIX  UYHCICHHBIX  aJITOPHUTMOB,
peanu3yeMblX B HHXKEHEPHBIX MPOTrPpaMMHBIX KOMIUIEKCAX Jig PpElIeHus 3a1ay
JTUHAMHWKU U IPOYHOCTH.




JleMoHCTpauusi  pe3yJibTaTOB MPUMEHEHHsS pa3paO0TaHHBIX  WHKEHEPHBIX
NPOrPAMMHBIX KOMIUIEKCOB B HCCIEJOBAaHUSAX pEATbHBIX KOHCTPYKIIMM MAaIluH.
DJeMEeHThl MAaTPUYHOMN aJIreOphl U TEOMETPUUECKOTO MOJCITUPOBAHMS.

Tema 2. Kparkuii 0030p npeamiecTBYOIIMX MAaTepPHAJIOB, HAa KOTOPBIX
OCHOBAH JIaHHBIN KYypC.

ba3oBbie TOHATHA, TEPMHUHBI W ONPEICICHHSA, OCHOBHBIE CHHTAKCHYECKHE
KOHCTPYKIUH, CTPYKTYPBI JaHHBIX sSI3bIKa MporpaMmupoBanust C++.

AndaBuUTHO-TIU(DPOBBIE CUMBOJIBI, KIIOUYEBBIC CIIOBA, WACHTU(MUKATOPHI, 3HAKH
omnepauuid si3bika nmporpamMmmupoBanusi C++. KoMMeHTapuu B TEKCTE MPOTrPaMMBbl.

[IpocThie TUMBI JaHHBIX, YKa3aTeIN, MACCUBBI, CTPYKTYphl. ONKcaHne JaHHBIX B
porpaMme.

Jlornueckue BeipaxeHnus. Jloruueckue onepauu. ApupmMeTHIecKrue BbIpaKCHUS.
Apudmernueckue omnepanuu. [Ipuoputer BBHINOTHEHHUS OMNEpAlMd MpPU BBIYUCICHUU
3HaueHus BeIpaxkeHus. [IpeoOpaszoBaHue TUOB 1aHHBIX.

bazoBele  omeparopsl  s3plka  nporpammupoBanHus  C++. Omneparopsl
MpUCBaNBaHMsI, IMKJIA, YCIOBHBIE, IEPEX0/1a, COCTABHEIE.

[leperpyska onepatopos.

Ucnons3oBanue ¢yHkuuil. dopmanbHble mnapaMmeTpbl. OOMEH JaHHBIMU MO
3HAYEHHMIO U MO CChUIKE. Bo3Bpaniaemblii mapaMeTp.

Crnosxnble Tunbl JaHHbIX. Knacesl. CTpykTypa kiacca. IToHsTHs 00bekTa Kiacca.
[TyOnuuHble W 3alIUIIEHHBIE 3JIEMEHTHl Kiiacca. ba3oBble W MPOU3BOJIHBIE KIACCHI.
Hacnenosanue. [leperpyxaempie GpyHKINN.

WHcTpyMeHTallbHBIE  cpeacTBa  IporpamMmupoBanus. WHTepdeiic  cpenbl
nporpammupoBanuss  MS  Visual Studio. Ilamenmu «O0o3peBaTenb pelICHHU,
«IIpeacraBnenue kinaccoBy, «Pecypcb». CrnocoObl cO3aHUs U HACTPOMKHU IPOEKTA.
Coznanne pecypcoB (AMaJOrOBBIX TMaHede, maHeled HWHCTPYMEHTOB, MEHIO,
aKcesjepaTopoB H Jip.) Ha OCHOBE 11absoHOB. Mcnonb3oBanue «MacTtepa Ki1accoBy» AJis
CO3/IaHUs TIEPEMEHHBIX, (PYHKIMIA, KiIaccoB. BO3MOXHOCTH BBINOJHEHUS OTIAJKH
MPOEKTA.

Co3nanue KOHCOJIBHBIX NpWiIOkKeHHW. CTpyKTypa KOHCOJBHOM MPOTPAMMBI.
JlupekTuBbl mpenporieccopa. [mobanbHOE M JIOKadbHOE TPEACTABICHUE TaHHBIX.
Obnact BHUAMMOCTH TepeMeHHbIX. (CTaTH4eckoe W JWHAMHUYECKOE pa3MelIeHHe
gaHHbIX. Onepanyy BBOJA/BBIBO/Ia Ha KOHCOJIb yrpaBieHus, B Qaitn. Kommunsamus u
OTJIa/IKa MPOTPaMMBI.

Coznanve npuioXeHui Ha ocHoBe Oyoka gauanora. O630p cpeacTB OMOIMOTEKU
MFC (MS VC++) nans co3maHus TPWIOKEHHWH Ha OCHOBE OJioka auaiora.
Hcnonp3oBanne UHTEP(ENCHBIX JJIEMEHTOB YNPABICHUS THIA: KHOIMKA, OKHO
pEeIaKTUPOBaHUS, MEPEKItoUaTesb, CIUCKU, OeryHOK u Ap. Co3manue oOpabOTYMKOB
coOBITHI TIpU pabOTe C AIIEMEHTAMH YIIPaBJICHUSI.

Coznanve mpuioxeHnuin ¢ rpaduyeckum uHTepdeiicom. CpencrBa OMOIMOTEKU
MFC (MS VC++) mist co3manus TpWiIOXKeHHH ¢ rpaduueckuM wuHTepdericom (B
apXUTEKType  «IOKyMEHT-TIpe[CTaBieHHue»). HacTpoiika Buga  TpaduvecKoro
npwiokeHus. CTpyKTypa MPUIOKEHUH B apXUTEKType «IOKYMEHT-TIPEJCTABICHUE) C
OJTHUM JIOKYMEHTOM / MHOTUMU JTOKYMEHTAMH.



Pabota ¢ rpaguyeckuMu MHCTPYMEHTAMU PHUCOBAHMSI OKHA: OOBEKTHI KJIACCOB
KHUCTb, [1€PO, OUTOBBIA MAacCUB, IPUQT, PETUOH.

Co3naHue »3JEMEHTOB YIPAaBICHUSA: OCHOBHOE MEHIO M €ro 3IJIEMEHTHI,
KOHTEKCTHOE€ MEHIO, NaHElIb HWHCTPYMEHTOB. lMcronb3oBaHWE ToOpsSsYMX KIIABULI
(akceneparopoB) s yrnpasiieHus iporpaMmoit. CriocoObl pabOThI ¢ MBIIIBIO. 3a/laHKe
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznmanve JoYepHUX OKOH M OJOKOB auajora (MoJIadbHBIN/HEMOATBHBIN OJOKH
auanora, 6JI0K 1Uajora co BKIAJAKaMu).

OO61mue 610K Iuanora: OTKPbITh (Al A YTEHUs, OTKPBITh (Qailil Jyis 3amucH,
BBIOOD 11BETa, BBIOOP IpudTa TEKCTa, IeYaTh TOKYMEHTa U Jp.

3anyck npuiioskeHuit u3 nporpamMmbl. Co3/laHue MOTOKOB.

Tema 3. Bo03MOKHOCTH CO3JaHHSI PeAJNCTHYECKUX U300pakeHH B
HHKEHEPHBbIX MPOrPpaMMHBbIX KOMILIEKcax ¢ moMomblo oudauorexku OpenGL.

[IpeumymectBa wucnosib3oBanuss Oubmuoreku OpenGL s pa3paboTKu
rpadudeckoro uHTEp(dEiica B MHKEHEPHBIX MPOTPAMMHBIX KOMIUIEKCAX 1O CPABHEHUIO
C UCHOJb30BaHUEM cTaHAapTHBIX Tpaduueckux ¢ynknuid (GDI) cucremsr Windows.
OcCHOBHBIE TPUHUMUIBI BEKTOPHON W pacTpoBoil rpaduku. HavanbHble CBeACHUS O
o6ubnorexke OpenGL. Opranu3zaius AOCTyIa U3 HHXEHEPHON MporpaMmbl K (PyHKIHAM
oubmmotekn. Tumsl qanHBIX B OpenGL.

CpenctBa OubOmmotexku OpenGL manms co3ganusi TpaduUecKHX WHKEHEPHBIX
nporpamm Ha si3eike MS C++. CuHTakcumueckue KoHCcTpykimu komana OpenGL. O630p
KoMaHJl Oubnuroreku 6a30BbiX GyHkiuid OpenGL. OcHoBHbIE YTHIMTHI B OMOJIHOTEKE
yruut OpenGL (GLU - Oubnuoteka). DyHKIMHM OMOJHUTEIBHON  OHOJIMOTEKH
OpenGL (AUX - 6ubnunoTeka).

Tema 4. Pa3paGorka mnpocToii rpadguyeckoil MH:KEHEPHOIl NPOrpaMMBbl,
peanusymwouieii pynkuuu oudoauoreku OpenGL. YnpaiieHue nperoM. BekTopHble
NPUMUTHUBBI.

Nuanmmamuzanus okHa B OpenGL. 3amanue mBeta (oHa W TEKyIIEero IBETA.
BekTopHbIE TPUMUTUBEI — BEPIIWHBI, OTPE3KH MPSIMBIX JTHMHHUH, TOCIEIOBATCIBHOCTH
OTPE3KOB TMPSMBIX JTHHUHN (TIOJUINHUY), 3aMKHYTHIC TOJUIMHUK, TPEYTOJILHUKH, BEep
TPEYTOJIbHUKOB,  CBSI3aHHBIE  TPEYTOJIbHUKHA,  YCTHIPEXYTrOJIbHUKH,  CBS3aHHBIC
YETBIPEXYTOJbHUKH, TIOJTUTOHBI (MHOTOYTOJBHUKH). YTIpaBICHUE CTIQKUBAHUEM JTUHUT
MIPU pa3BEPTKE BEKTOPHOIO MPUMUTHUBA B pacTp (YCTpaHEHUs cTyneH4yaToro 3ddexra).
CTOpOHBI MOBEPXHOCTH MHOTIOYTOJbHUKA. PEeXHMBI OTOOpa)K€HHsI BEPIIWH, JIMHHM,
oOnacTeil. YnpaBiieHHe y1aleHueM HEBUIUMBIX JIMHUM.

3D-06bexTe AUX-0ubOmmnoTexu.

O0630p METONIOB yAQJICHHUs HEBUIUMBIX JIMHUWA. AJTOPUTMBI BEKTOPHOTO
yAaJIeHUs] HeBUANMBIX JIMHUK. PacTpoBoe yaaieHre HeBUANMBIX JIMHUHA. TecT TITyOrHbBI
c ucnosib3oBaHueM Z-0ydepa.

Pa3paboTka uHX)eHEepHOU TrpadUUecKOil MPOrpaMMbl pacueTa Te€OMETPUUYCCKUX
XapaKTEPUCTUK MPOU3BOJIBHOTO NpO(UIIs MONEPEeYHOro cedyeHus Oayku (pacyer
IJIOMIAN, CTaTHYECKUX MOMEHTOB, IIOJIOKEHHUS IICHTpAa TSDKECTH, TJIABHBIX
LEHTPaJIbHBIX MOMEHTOB MHEPLIUH, ONPEICTICHIE OPUEHTAI[MH TTIaBHBIX OCEi).



Tema 5. Co3nanue cpeacrBamu OpenGL  cjI0KHBIX TreoMeTPpHYECKHX
00bEKTOB.

O030p METOZOB r€OMETPUUECKOTO MOJEIUPOBAHUS IOBEPXHOCTEN.

HcnonszoBanue kpuBbix besbe, NURBS-kpusbix. Co3gaHue MNOBEpXHOCTEMH
besse, NURBS. Tpuanrymsius obmactu. Metoasr Tpuanryssiiuu B OpenGL.

Tema 6. Padora ¢ pactpoBbiMu o0bekTamu. DopmupoBanue, oydepusamnus,
BBIBO/I OUTOBBIX 00beKTOB cpeacTBammu OpenGL.

buroBsie 06pa3sl. BeiBoa 6uToBBIX 00beKTOB. CTpyKTypa rpaduuecKux JaHHBIX.
Ucnons3zoBanue Oydepa/Oydepor kaapa. Crpykrypa BMP-daitnos. Brion BMP-
daitnos cpencrBamu OpenGL.

Tema 7. IlpoenupoBaHue NPOCTPAHCTBEHHBIX 00bEKTOB HA MJIOCKOCTh

[lonsiTusA: cuctemMa KOOpAMHAT OOBEKTa, CUCTEMa KOOpAMHAT HaOJIIOAaTens,
CUCTEMa KOOpPJMHAT OKHA MpOrpamMMbl, (pu3nyeckas cucremMa KOOpAUHAT (OTHOCHUTCS K
MOHUTOPY). AdduHHBIE mpeodpa3oBaHus KoopaAuHAT (TIOBOPOT, IepEMEIICHHUE,
oTpaxkenue). [lapaminenbHoe W MEpPCHEKTHBHOE MpoenupoBanue. Oprorpaduyeckoe
MpPOCLMPOBAaHME. AKCOHOMETPUYECKOE MPOCLHpPOBaHUE (M30METpUsA, JHUMETpUS,
tpumetpusi). CpenctBa OpenGL nans  BBINOTHEHHS OMEpanii  MPOCIUPOBAHUSI.
[IpumMeHeHUE TIIOCKOCTEM OTCEYCHUs. BBINOJHEHWE OTCEYEHU HWHCTPYMEHTOM
CHOKHUIIBD.

Pa3zpaboTka  uWHXXEHEpHOW  TpauyecKoil  MPOrpaMMmbl,  OTOOpakaroIei
TPEXMEPHBIN O0OBEKT B MPOU3BOJIBLHOM MacIITade U paKypce ¢ YNPaBICHUEM MbIIIBIO.

Tema 8. Padota ¢ Tekctypamu B OpenGL

[lonsitue Ttekctypsl. Buael  tekcryp. [lapamerpbr  Tekctyp. CrnocoObl
dopmupoBanus TekcTyp. Hanecenue texkctypsl Ha 00beKT. B3aumonelicTBrue TeKCTyp C
IIBETOM O0OBEKTA.

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

Tema 9. YnpaBjieHHe HBeTOBBIMH CBOWiCTBaMH 00beKkTa. OcBeleHHe CIleHbI
B OpenGL

VYrpaBieHne OCBEMIEHHOCThIO. (CBOMCTBA LBETa NPUMUTHUBOB, H3 KOTOPBIX
dhopmupyeTcsi 00beKT, 0€3 BBIMOJHEHUS pacueTa OcBelleHHOCTU. OToOpakeHue 11BeTa
MPUMUTUBOB C YYETOM OCBEIIEHHOCTH OOBEKTa. 3aJaHue JJIsl MOBEPXHOCTU CBOMCTB
¢onoBoro,  AUGPy3uOHHOTO,  3EPKAIBHOTO U  DMHUCCHOHHOTO  OTPaKCHUSI.
Hcnonb3oBaHre MOHATUS «TyMaH» JJid co3anus 3 dexra riryOrHsbl.

Onucanne mnapaMeTpoB  HCTOYHMKOB  cBeTa  (TIO3UMLMM,  HallpaBJIEHUS,
WHTEHCUBHOCTH, CTEIICHH 3aTyXaHHMsI, YIJIbl KOHYCAa U APYTUX NapaMeTPOB HCTOYHUKOB
¢dbonHoBOTO, MM(PyY3HOTO, 3€PKATBHOTO CBETA). PeXKMMBI CMEIIeHHUS [IBETOB.

Pa3paboTka wHXEHEpHON Tpaduyueckoil MPOrpaMMbl, WILTIOCTPUPYIOIEH
BO3MO>KHOCTH MPUMEHEHHS OCBELUICHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3naHue peajMCTHYECKHX W300pPaKeHUl B HHIKEHEPHBIX
NnporpamMMax ¢ KOMILJIEKCHBIM HCI0JIb30BaHHeM Bo3MosxkHOcTeit OpenGL

I'paduueckue QyHKIUMM TpOrpaMMbI-TIPpENpoLeccopa MPOrpaMMHON CHCTEMBbI
Merona KoHeuHbIXx d3yeMeHToB (MKD). Pa3paboTka wuHXeHepHOU rpaduyeckon
MpOrpaMMBI-IPOTOTUIIA  BU3yanu3aropa  wmozaened MKD ¢ KoMIIEeKCHBIM



WUCIOJIb30BAHUEM  BO3MOKHOCTEH OpenGL. OOecneyeHre  B3auUMOJIEUCTBUS
pa3pabOTaHHON MPOTPAMMBbI C YHUBEPCAIbHBIMU MIPOrPaMMHBIMU KoMILiekcamu ANSys,
LS-Dyna.

Tema 11. OcHOBBI OpraHM3anuy NAPaLJIeJbHOT0 BHIINIOJHEHUS AJITOPUTMOB

3ajayn  JIMHAMHKA M T[POYHOCTM MAIIMH, TPeOyIolue 3HAYUTEIbHBIX
BBIYMCIIMTENBHBIX 3aTpaT. AJITOPUTMBI B HMH)KEHEPHBIX NpOorpaMmax IUHAMUKH U
MIPOYHOCTH, MPOU3BOAUTENBHOCTh KOTOPBIX MOYKHO 3HAUYMTEJIBHO MOBBICHTH 3a CYET
pacnapaiyieIMBaHuUs ITPOLIECCOB.

ApXHUTEKTypa MapajuleNIbHbIX  BBIYMCIMUTENbHBIX cucteM. [lapamienbHbie
BBIUHMCIIUTEIbHBIE CHCTEMBbl C OOIIed NaMAThio. BBUHMCIUTEIbHBIE CHCTEMBI C
pacnpeneNeHHON MaMsThlo, KJacTepbl. PacmpeneneHHble CeTeBble BBIUUCIUTEIbHBIC
CUCTEMBI.

0O0630p cpelcTB MapaIeIbHOTO TPOrPAMMHUPOBAHMS HA OCHOBE TexHosoruii MPI
(c pacnpenenenHod mamsaTbio), OpenMP (¢ oOmieli mamsaTeio). TUMOBBIE CXEMBI H
MOJENN OpraHu3alnuu napajieIbHbIX BBIYKCIIEHUN B
MHOTOITPOLIECCOPHOI/MHOTOITIOTOKOBOW CUCTEME.

[Ipumepsl  3p¢dekTuBHOTO ©U  HEAIPDEKTUBHOTO  NPUMEHEHHUS  CPEACTB
pacnapaJyieIMBaHUsl B QJFOPUTMAx pEIICHUS CHCTEM JIMHEWHBIX allreOpanyecKux
YPaBHEHHI BBICOKOTO MOPSJIKA.

Tema 12. Ucnoab3oBanue OpenMP 11 pacnapa/uieiluBaHusi aJITOPUTMOB B
HH/KEHEePHbIX IPOrpaMmax.

Pa3paboTka WHXXEHEpPHBIX MpPOrpaMM C MapajyIeNIbHbIM BBIIIOJHEHUEM C
ucnosnb3zoBanueM OpenMP. O63o0p aupextus u ¢pynkuuit OpenMP.

Tema 13. Oprasu3anusi BbICOKONPOM3BOAWTEbHbIX BBIYUCJICHUH ¢
3aeiCTBOBAHHEM PEeCYpCOB BHICOKAPT.

Hcnonb3oBanne BO3MOXKHOCTEH mporpamMmHo-anmapaTtHoi cucrembl CUDA
BBIMOJIHEHUS TapajUIe/IbHBIX onepaiuii Ha Buaeonpoieccopax Nvidia. Apxurtextypa
Bugeokapt Nvidia. Aromapnsie oneparur B CUDA. Marpuunsie onepanuu 8 CUDA.

Tema 14. PazpaGorka MopayJieil MHKEHEPHBIX NPOrpamMM, peaju3yHIIHX
AJITOPUTMBbI ABTOMATHYECKO I'eHepaluu CeTOK KOHEYHbIX 3JIEMEHTOB.

O030p METOJOB aBTOMAaTHYECKON T€HEepallMd CETOK KOHEUYHBIX 3JEMEHTOB Ha
JIBYMEPHBIX M TpeXMepHbIX obnactax. I[loHATHS peryiaspHOd W HeperyIsipHOu
pa3ouBku. Buasl perymsipHbIX CceTOK. MeTonbl aBTOMAaTUYECKON TeHepaluu
HEPETYJISIPHBIX CETOK.

Tema 15. Pa3paGorka MojayJeil MH:KEHEPHBIX NMpPoOrpamMm, (popMHpYHOIIHX
OCHOBHbIEe MATPHUbI Pa3JIHYHBIX THIOB KOHEYHBIX 3JEMEHTOB /ISl aHAJIU3a
AUHAMHUKH ¥ NIPOYHOCTH KOHCTPYKIMII MALLIMH.

Peanuzanyss OCHOBHBIX COOTHOLIEHHWM I CTEP’KHEBOIO KOHEYHOT'O 3JIEMEHTA,
0aIOYHOTO KOHEYHOTO JJIEMEHT, TPEYTOJIbHOTO KOHEYHOrO 3JeMEHTa IS PELIeHUs
IJIOCKOM 3aa4y TEOPUH YIPYTOCTH.

Peanuzanusi OCHOBHBIX COOTHOLIEHUH IJisi HM30MapaMETPUUYECKUX KOHEUHBIX
AJIEMEHTOB Il pEIICHUS IJIOCKOM M TpPEeXMEpPHOM 3alady TEOpUU YIPYTrOCTH.
YeTblpeXyroiabHblil OMIMHEHHBIM W30MapaMeTPUUECKUl KOHEUYHbIH 3JIEMEHT IIOCKOTrO
HAIPsKEHHOTO COCTOSIHHUSL. O0beMHbIN BOCbMUY3JIOBOM LIECTUTPAHHBIN



U30MAPAMETPUYECKUN KOHEUHBIA 3JEMEHT Uil MOJEJIHUPOBAHMS  TPEXMEPHOIO
HaNpPsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHHUSL.

Koneunsle snmemMeHTBl A pacdyeta u3rmba minactTuH. KomOuHHMpoBaHHE C
3JIEMEHTaMHU pacyeTa IUIOCKOr0 HANpPSyKEHHOIO COCTOSHUS ISl CO3JaHUs 3JIEMEHTOB
00010YkH 00mero mnoyiokeHusi. KoHeYHbIe 3J€MEHThl TOHKOM OCECHMMETPUYHOM
000109KH. YUeT TpaHUYHBIX YCIIOBHM B 33Jja4aX MEXaHUKH 1e(OpMUPYyEMOTO TBEPIOTO
Tena.

Peanuzanusi COOTHONIEHWHA KOHEYHBIX D3JIEMEHTOB JUIsl pEIICHUs 3ajad
TEIUIOMPOBOJAHOCTH. YUET TPAaHUYHBIX YCIOBUH B 3aJ1a4aX TEIIONPOBOJHOCTH.

Tema 16. Pa3paboTka MojayJeil HH:KEHEPHBLIX NPOrpaMMm, peaju3ylouIux
3¢ deKTUBHBIE AJTOPUTMBI PpelleHUsl CUCTEM JIMHEHHBIX aJred0pamvecKux
YPABHEHUI1 BHICOKOI0 NMOPAIKA ¢ CHMMETPHUYHBIMHU pPa3pe:KeHHbIMUA MATPUIIAMHU.

O030p NPSMBIX AJITOPUTMOB PEUICHUST CHUCTEM JIMHEHHBIX alreOpanyecKux
YPAaBHEHHI BBICOKOTO TOpSAAKA C CHUMMETPUYHBIMU pPa3peKEHHbIMU MAaTPULIAMM.
Peammzammust metoma LDLT mus pelIeHNsT CHUCTEeM JIMHEHHBIX —ajreOpandecKux
ypasHenuii. O6nacte npumenuMoctd Meroga LDLT. O630p urepanoHHBIX METOIOB
pemienusi cucreM MKD. Peanmzamus merona CONpSHKEHHBIX TPAAUEHTOB. Y CKOPEHHE
MPSMBIX U UTEPAIMOHHBIX METOIOB 3a CUET CHEIUATbHBIX MPOLEIYp HyMEpaluu y3JI0B
KOHEYHO-3JIEMEHTHBIX MOJEIIEH.

Cxembl xpaHeHHs paspexeHHbIX Marpull B MKD. 3amonHenue pa3pekeHHBIX
Marpuy, MKD 1npu pemeHuu CUCTEM YpPaBHEHUM MPsSMBIMH MeToAamu. MeTonsl
HSKOHOMHUHU TMaMsITH W TOBBbIIIEHUS ckopocTH pemenuss MK3. O630p anroputMon
BBIOOpA ONTUMAJIBHOTO MOPSIIKA UCKIIOUEHHUS CTEIEeHEW CBOOOIbI MPU MCIIOIb30BAHUU
MPSIMBIX METOOB.

Tema 17. Pa3zpaGorka MojayJiell MH:KEHEPHBIX NMPOrpamMM, peaju3yHIIHX
3¢ deKTUBHBIE AJITOPUTMBbI pelleHus] 3aJa4Yd Ha COOCTBeHHble 3Ha4yeHusi (B
pacdyerax  COOCTBEHHBIX  KOJIeOAHWIT  KOHCTPYKIME, pacuyerax IOTepH
YCTOHYHMBOCTH)

O0630p METOJI0B pellieHus] 0000IIEHHONW MPOoOJIeMbl HA COOCTBEHHBIC 3HAUYCHUS
OOJIBIIION Pa3MEPHOCTH C PA3PEKEHHBIMU CUMMETPUYHBIMU MaTpuliamu. Peanuzanus
METOJIOB OOpaTHBIX UTEpaIuii, UTepaLUil TOANPOCTPAHCTBA JJIsl ONPECICHUS YacTOT U
(dhopM COOCTBEHHBIX KOJEOAHUN KOHCTPYKLHMH, MOJCIUPYEMOM METOJO0M KOHEUHBIX
aneMeHTOB. Peanuzaumst anropurma Jlanmoma i onpeneiaeHuss 4actoT U Gopm
COOCTBEHHBIX KOJI€OaHUN KOHCTPYKIIUH.

Tema 18. Pa3paGorka MojayJeil MH:KEHEPHBIX NMPOrpamMM, peaju3yHIIHUX
QJITOPUTMbI  HMHTETPUPOBAHMS MO0 BpPeMEHHM YPaBHEHUH JUHAMHUYECKOIO
PaBHOBeCHS KOHEYHO-3JIEMEHTHOI CHCTEMBbI.

O030p METOJIOB HHTETPUPOBAHUS TIO BPEMEHH YypPaBHEHHH JUHAMUYECKOTO
PaBHOBECUS KOHEUHO-3JIEMEHTHOW CHUCTEeMbl. Peann3anusi HESIBHBIX METOJOB MPSIMOTO
unterpupoBanus Heromapka (Newmark) u Xoy6oara (Houbolt). Peanusarust sBHOTO
METOJIla TPSIMOTO WHTETrPUPOBAHUS — METOJIa IEHTPaIbHBIX pa3HocTeil. CpaBHEHHE
METOJIOB TIPSIMOIO MHTETPUPOBAHUS TIO KPUTEPHUSM CXOIUMOCTH, YCTOWYHMBOCTH,
BBIYHCIUTEIBHBIX 3aTparT.
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Peanuzauyss MHTErpupoBaHMsT IO BPEMEHM JUHAMHUYECKMX YpPAaBHECHMM
PaBHOBECHSI C UCIIOJIb30BAHUEM PA3JIOKEHUS 10 COOCTBEHHBIM (popMaM KosieOaHUil.

HNHTerpupoBaHne Mo BPEMEHH YPAaBHEHUS HECTAMOHAPHOM TEILIONPOBOJHOCTH.
SIBHas m HesABHAS CXEMBI TPEYTOJIbHUKA, cXxema uHTerpupoBanus Kpanka-Hukomncona.

Tema 19. KommiekcHass Pa3padoTka WH:KEHEPHOr0 MPOrpaMMHOIO
o0ecrnieyeHnsi, 00beAUHAIIUX B ce0e pa3jiMYHBbIE 3TANbl AHAJIN3A JMHAMHUKH H
NPOYHOCTH  KOHCTPYKUMI  MAalIMH - CO3JaHME  PacYeTHBIX MoOJeJeH,
BU3YaJIM3aLHI0, BBINOJHEHHE  pacyeroB, rpaduyeckoe  MnpeacTaBJICHHE
pe3yJIbTATOB.

Tema 20. MeToabI 0TJIAAKH MHKEHEPHBIX POTPAMMHBIX KOMILIEKCOB.

Knaccupukanus  ommOOK  MHXXEHEPHOTO  IPOrPaMMHOrO  0OecreyeHHUs.
[laccuBHOE M aKTHBHOE OOHapyxeHHe OMmMOOK. MeTonbl NMOMCKAa W HUCHpPABICHUS
omnOok. lcnonp3oBaHME  MHCTPYMEHTAIBHBIX  cpeAcTB  otriaaku. Cpencrsa
TpaccupoBKU. Vcnonbp3oBaHre HHPOPMALIMOHHBIX CPEJICTB OTIAAKH. AHAIU3 1aMIIOB.

Tema 21. MeToAbI TECTUPOBAHUS HHKEHEPHBIX MPOTPAMMHBIX KOMILIEKCOB.

NHCTpyMEHTBI TECTHPOBAaHUA NPOrpPaMMHOr0 obecredeHus. TecTupoBaHHe
Moayinel. TectupoBanue BHEMHHMX (QyHKUUMNA. KOMIUIEKCHOE  TeCTHpPOBaHUE
IIporpaMMHOro npoaykra. [lonroroska TecTos.

Tema 22. TloBbllleHHEe HAJEKHOCTH MHYKEHEPHBIX NPOrPaMMHBIX
KOMILJIEKCOB.

[logxoapl K  MPOEKTUPOBAHUIO HHKEHEPHOI'O MPOrPAMMHOrO OOECIedeHHs,
CHIDKAIOILIME BEPOSITHOCTh NOsIBIIEHUsT olMO0K. Ctuiib nporpamMmupoBanus. [lonstue o
CTPYKTYPHOM IpOrpaMMupoBaHuu. Mcnonp3oBaHue CTaHIAapTOB. JIOKyMEHTHPOBAHHUE.
[loBpllIEeHME HAAEKHOCTM Ha dTanmax pa3pabOTKM TEXHUYECKUX TpeOoBaHUIA,
TEXHUYECKOTO 3aJaHus, NPOECKTUPOBAHUsA, KOAUPOBAHUA, OTIALKH, TECTUPOBAHMI,
COTIPOBOXACHUSI UHKEHEPHOTO MPOrpaMMHOI0 00€CTIeUeHHUS.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meroauka mnpenojaBanus aucuuiuiiHbl «lIporpamMmmupoBanue» W peanu3arus
KOMIIETEHTHOCTHOTO  TOJAXOJa B  U3JIOKEHUM U BOCHPUATHUM  MaTepuana
MpeaycMaTpuBaeT MCIOJIb30BAaHUE CIEAYIOMIMX aKTHBHBIX (OpPM  MPOBEACHUS
TPYNIOBBIX, UHIUBUIYAIbHBIX, ayJIATOPHBIX 3aHSITHUA B COUYETAHWU C BHEAYIUTOPHOU
pabotoit ¢ 1enblo GOPMHPOBAHUS U Pa3BUTUS MNPO(ECCUOHATBHBIX HABBIKOB
00yJaroImMXCs:

— MOJITOTOBKA K BHITIOJIHEHUIO JIA0OPATOPHBIX padOT B J1a0OpaTOPHSIX BY3a;

— TIOATOTOBKA, TMPEJCTaBIEHHEe W OOCYXICHUE TpPE3eHTAIMii Ha CEMHHAPCKHUX
3aHATHSX;

— OpraHu3anysa ¥ MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHWUN CTYJACHTOB B (hopMe

0JIaHKOBOT'O TECTUPOBAHUS;
— MPOBEJCHUE MACTEeP-KJIaCCOB SKCIEPTOB M CIEIHAIMCTOB B 00JIACTH YUCIEHHBIX
METOJIOB ¥ MPUKJIAJTHOTO TPOTPAMMHUPOBAHUSI.

6. OueHoYHbIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTALMY N0 UTOTaM OCBOCHHS JTMCHUILIUHBI U Y4eOHO-MeToAuYecKoe
o0ecreyeHne CaMOCTOAITeIbHON PadoThl CTYIEHTOB.
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B npomecce 00ydeHuss HCMOIB3YIOTCS CIEAYIONIME OIEHOYHbIE (HOPMBI
CaMOCTOSATENIbHONM pPabOThl CTYJEHTOB, OILICHOYHBIE CPEJICTBAa TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- TOJTrOTOBKA K BBHIMOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTA.

OneHouyHbIE CPENCTBA TEKYIIErO0  KOHTPOJIL  YCIIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHl W 3alaHusi B (popme OIaHKOBOrO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, sl KOHTPOJII OCBOCHHS OOYYaIOIIMMHUCA Pa3fesioB JAUCLHUIUIMHBI,
3aIIMTa KypcoBOIO IIPOEKTA.

OOpa3ipl  TECTOBBIX 3aJlaHWM, 3aJaHUl KypPCOBBIX IPOEKTOB, KOHTPOJbHBIX
BOIIPOCOB M 3aJaHUM MJIi TPOBEACHUS TEKYIIEro KOHTPOJs, 3K3aMEHAI[MOHHBIX
OWJIeTOB, MPUBEACHBI B IPUJIOKEHUU 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIsl NPOBeIeHUS MPOMEKYTOUYHOM aTTeCTAlNH
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMIMETEHIMNA C yKa3aHMEM STamoB UX (POPMHUpPOBAaHUS B MpoOIECCe
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaAMMBI.

B pesynpTaTe OCBOCHUS JUCHUIIMHBI (MOAYJsA) (POPMHUPYIOTCS  CIIECIYIOIINE
KOMIETEHIIUH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiics
KOMIIeTeHIHH JA0JI2KeH 00,1a1aTh
OIIK-2 Crnioco0eH UCTOoIb30BaTh U aJalTHPOBATh CYIIECTBYIOIIHIE

MaTE€MaTU4YeCKHe METObl U CHCTEMBI IIPOrPAMMUPOBAHUS IS
pa3paboOTKU U peaan3aluy alrOPUTMOB PEIIEHUs TPUKIAIHBIX 3a7a4

OIIK-5 Crnoco0eH pa3pabaTbIiBaTh aJITOPUTMBI U KOMIIBIOTEPHBIE IPOTPAMMBI,
HPUTOJHBIE [T TPAKTUYECKOTO IPUMEHEHUS, CPEJICTB MEeYaTu.

[K-1 Cnioco6eH MpOoeKTHPOBATh KOMITBIOTEPHOE MPOTPaMMHOE 00eCIieUeHHE.

B mporecce ocBoeHusi 00pa3zoBaTENbHONW MPOrpaMMbl IaHHbIE KOMIIETEHLIUU, B
TOM YHUCJE WX OTAEIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
0o0y4aronMMuUCs JUCHUIUIMH (MOAIYJIeH), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHIapHbIM TpaduKoM y4eOHOTo mpolecca.
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6.1.2. Onucanue noka3areJieid 1 KpUTEepHeB OLIEHUBAHMSI KOMIIETEHIIUIA,
(hopMHUpYeMBIX M0 UTOTAaM OCBOEHUSI TUCUHUIJIMHBI (MOTYJI51), OMUCAHHUE IIKAJ

Ilokazarenem

OLICHUBAaHUA

OLICHUBAHUS.
KOMIIETEHIIUN

Ha

Pa3IUYHBIX

oTarax

ux

(bopMHUpPOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOIMMMHUCS IUIAHUPYEMBIX PEe3yIbTaTOB
00y4eHUsI MO TUCHUILUIUHE (MOJIYIIIO).

OIIK-2 CniocobeH UCnoIb30BaTh U AIaITHPOBATh CYHIECTBYIOIHE MAaTeMATHYECKHEe METOAbI H CHCTEMBI
NMPOrpaMMHUPOBAHUS /ISl Pa3padoTKM U peau3aliu AJrOPUTMOB pelleHusl NPUKJIAIHbIX 3a1a4.

Kpurepumn oneHuBaHus

IHoka3zareun
2 3 4 5
3HATh: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
CHUHTAaKCHUYECKUE | IEMOHCTPUPYET MOIHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
KOHCTPYKITHH, OTCYTCTBHE WU HETIOJTHBIC YaCTUYHBIC MOJTHBIC
CTPYKTYpBI HEI0CTaTOYHOE TEOPETUYECKUE 3HAHUS | TEOPETUUECKUE 3HAHUS TEOpeTUYeCKre
JaHHBIX, Ha60pbl COOTBETCTBHE 3HAHUU B CHHTAaKCHUYCCKUX CHUHTAaKCHUYCCKUX 3HaHUA B
METOJIOB M COCTAaB | 0OJACTH CHHTAKCHYCCKHUX KOHCTPYKITHIH, KOHCTPYKIUHA, CTPYKTYp | obnactu
OubIMoTEK KOHCTPYKIUH, CTPYKTYP CTPYKTYD JAaHHBIX, JTAHHBIX, HAOOPOB CUHTaKCHUYECKU
npoueayp JAHHBIX, HAOOPOB METOIOB | HAOOPOB METOMIOB U METO/IOB M COCTaB X KOHCTPYKIIHUH,
00BEKTHO- ¥ cOoCTaB OMOIMOTEK coctaB OMOIMOTEK OHOIHOTEK TPOTIeTyP CTPYKTYp
OPUECHTUPOBAHHOT | MPOLEaYp 0OBEKTHO- nporenyp 00beKTHO- 00BEKTHO- JIAaHHBIX,
0 sI3bIKa OPHEHTHUPOBAHHOTO SI3bIKA OpPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOTO HabopoB
NPOrpaMMHUPOBAH | MPOrPAMMHUPOBAHHUSL. SI3bIKA SI3bIKA METOJIOB U
usl. MPOrpaMMHUPOBAHUSI. MPOrPaMMHUPOBAHHS. cocraB
Jomnyckarorcs OubIMOTEK
3HAYUTEIHHBIC OIIHOKH, poueayp
MPOSIBIIAETCS 00BEKTHO-
HEJI0CTATOYHOCTh OpPUCHTUPOBAHH
3HaHUU, 1O PIAY Oro sI3bIKa
nokasareren, MpOrpaMMHUpPOBa
oOyJatomuiics HUSL.
HUCIIBITHIBACT
3HAYUTCIIbHbIC
3aTpyAHEHUS TIPU
OIIEpUPOBAHUU

SHAaHUAMHU IIPU UX
MEPEHOCC HAa HOBBIC
CUTyaluu.
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YMeTh:
pa3pabaThIBaTh
KOMIIOHEHTBI
HUHXEHEPHBIX
MPOTPaAMMHBIX
KOMIUIEKCOB ISt
UCCIEIOBaHMUS
JIUHAMUKY U
MIPOYHOCTH
KOHCTPYKLUI
MaIIIUH C
WCTIOJB30BaHUEM
COBpPEMEHHBIX
BBIYMCITUTEIIHHBIX
METO/IOB,
BBICOKOIIPOU3BO/I
UTEIbHBIX
BbIYUCINTECIIbHBIX
CUCTEM U
HAYKOEMKHX
KOMIIBIOTCPHBIX
TEXHOJIOTUM

OOyuarommuiicst He ymeeT
WJIM B HEAOCTATOYHOMN
CTETICHH yMEET:
pa3pabaTsiBaTh
KOMITOHEHTHI HH)XEHEPHBIX
MIPOTPaMMHBIX KOMITJIEKCOB
JUTS UCCIIEIOBAHUS
JTUHAMHMKH U IPOYHOCTH
KOHCTPYKUMI MaIIUH C
HCTIONTb30BaHUEM
COBPEMEHHBIX
BBIYHCIUTEIHHBIX METOJIOB,
BBICOKOITPON3BOANTEIHHBIX
BBIYHUCIUTEIBHBIX CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTHH.

OO0yyaromuiics
JIEMOHCTPHUPYET
HETOoJHOe
COOTBETCTBHE
CIEAYIOIINUX YMEHUN:
pa3pabaThIBaTh
KOMITOHEHTBI
WH)KEHEPHBIX
MPOTPaMMHBIX
KOMIUIEKCOB JIJIsI
WCCIIEIOBaHUSA
JTUHAMUKH F TPOYHOCTH
KOHCTPYKLMI MAaIlVH C
HCIOJIb30BaHUEM
COBPEMEHHBIX
BBIYHCITATEIHHBIX
METO/IOB,
BBICOKOITPOU3BOANTEND
HBIX BBIYUCIUTENEHBIX
CHUCTEM U HAYKOEMKHUX
KOMITBIOTECPHBIX
TEXHOJIOTHUM.
Homnyckatrorcst
3HAYNTEIbHbIC OIIHOKH,
IMPOABIIACTCA
HEJOCTAaTOYHOCTh
BJIa/ICHUSI HABBIKAMH 10
pAnly oKas3aTeneH,
OO0yyvaromuiics
WCTIBITHIBACT
3HAYUTCIIbHbIC
3aTpyAHEHHS IIpU
MIPUMEHEHUHN HaBBIKOB
B HOBBIX CUTYyallUAX.

OO0yyarommuiics
JIEMOHCTPUPYET
JaCTHIHOE COOTBETCTBHEC
CIENYIOIINUX YMEHUM:

paszpabaThIBaTh
KOMITOHEHTBI
WHXXEHEPHBIX
MIPOTPaAaMMHBIX
KOMILJICKCOB JIJIst
HCCIICIOBAHUS
IUHAMHKH ¥ IIPOTHOCTH
KOHCTPYKLMI MAaIlIVH C
HCTOJIb30BaHUEM
COBPEMEHHBIX
BBIYHCITUTEIIbHBIX
METOJIOB,
BBICOKOIIPOU3BOANUTEIIbH
BIX BBIYHMCIIMTEIBHBIX
CHUCTEM U HAYKOEMKHX
KOMITBIOTCPHBIX
TEXHOJIOTHH.

YMeHnst 0CBOCHBI, HO
JIOTTyCKaIoTCA
HE3HAYUTCIIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyIJHEHHS TTPH
[IEpEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHHIE
CUTYaInH.

OO0yyaromuiics
JIEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIICTYFOLIHX
YMEHUI:

pa3pabaThiBaTh
KOMITOHEHTBI
WHXCHEPHBIX
MPOrPaMMHBIX
KOMILIEKCOB
JUTST
WCCIICIOBaHUS
JTIUHAMUKH U
MIPOYHOCTH
KOHCTPYKUUH
MaIIIMH C
WCTIONTb30BaHMUE
M COBPEMEHHBIX
BBIYUCIUTEIBH
bIX METOJIOB,
BBICOKOITPOU3BO
JUTEITBHBIX
BBIYUCIUTEIBH
BIX CUCTEM U
HayKOEMKHX
KOMITBIOTEPHBIX
TEXHOJIOTHH.
CBob6oaHO
OTIepUpPyeT
nproOpeTECHHBI
MU YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
TOBBIIIIEHHOM
CJIOHOCTH.
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BJIAJIeTh:
WHCTPYMEHTaMH
pa3paboTku
WH)XEHEPHBIX
IIporpamMmm OJHOM1
U3 COBPEMEHHBIX
BBIUMCIIUTEIbHBIX
cpen
MIPOrpaMMUpPOBaH
us

OOyuaromuiics He BIaeeT

WY B HETOCTATOYHOMI
CTETICHHU BJaJleeT
WHCTPYMEHTAMHU
pa3pabOTKU MPUKIIATHBIX
MpOrpamMM OJTHOU U3
COBPEMEHHBIX
BBIYHCITUTEIBHBIX CPEIT
MIPOTPaMMHUPOBAHUSI.

OO0yyaromuiicst He B
MOJIHOM Mepe BIajeeT
WHCTPYMEHTaMHU
pa3paboTku
MPUKIAAHBIX IPOTpaMM
OJTHOM M3 COBPEMEHHBIX
BBIYUCIUTEIBHBIX CPEJl
MIPOTPaMMHUPOBAHHUSI.
Homnyckarorcst
3HAYUTENFHBIE OITHOKH,
MIPOSIBIISIETCSI
HEJOCTAaTOYHOCTh
BJIa/ICHUSI HABBIKAMH 10
psiy IOKa3aTeneu,
OO0yyaromuiics
WCTIBITHIBACT
3HAYUTEIHHBIC
3aTpyAHEHHS IIpU
MIPUMEHEHUHN HaBBHIKOB
B HOBBIX CHUTYaIlHsX.

OO0yyarommuiics
YaCTUYHO BIIaJIEET
WHCTPYMEHTaMHU
pa3paboTku
MPHUKJIATHBIX POTPaMM
OJTHOM M3 COBPEMEHHBIX
BBIYUCITUTEIBHBIX CPET
nporpamMmmupoBanus. Hap
BIKH OCBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYHUTEIIHHBIC
OIINOKH, HETOYHOCTH,
3aTpyIOHEHHS MTPH
[IEpEHOCEe YMEHUN Ha
HOBBIC, HECTAHAAPTHHIC
CUTYaInH.

OO0yyaromuiics
B IIOJIHOM
o0BeMe BiIazieeT
HHCTPYMECHTAMHU
pa3paboTku
MIPHUKJIATHBIX
mporpaMm
OJIHO U3
COBPEMEHHBIX
BBIYHCIUTEILH
BIX Cpen
[IPOrpaMMHUPOBa
HUSL.

CBo0oHO
MPUMEHSIET
MOJyYCHHBIC
HaBBIKU B
CI/ITyaHI/IHX
TOBBIICHHOM
CIIOKHOCTH.

OIIK-5Cnoco0eH pa3padaTbiBaTh aJITOPUTMbI H KOMIILIOTEPHBbIE IPOrPaMMbl, IPUTOAHBIE IS
NPAKTHYeCKOr0 NPUMeHeHHsl, CPe/ICTB IevaTH.

Kputepun onennBanus

IToka3zaresn
2 3 4 5
3HATh: Oo6yuaromuiics OObyuaromuiics OOyuaromuiics OO0yyarormuiics
OCHOBHEIC JEMOHCTPHPYET MOITHOE JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
HPUHIIMIIBI OTCYTCTBHE HJIH HETIOJIHBIC 3HAHUS YaCTUYHBIC 3HAHUS B MIOJIHBIE 3HAHUS
ITOPUTMU3ALINN | HEJOCTaTOUYHOE OCHOBHBIX IIPUHLIUIOB | 00J1aCTH OCHOBHBIX B o0JiacTH
npyU pa3paboTKe U | COOTBETCTBUE 3HAHUM ANTOPUTMU3AIMHN TIPU MPUHIIAIIOB OCHOBHBIX
UCTIOJIb30BaHUN OCHOBHBIX TPUHIIUIIOB pa3paboTKe u ANTOPUTMU3AINHN TIPU MPUHIIHAIIOB
MH)KEHEPHBIX ITOPUTMH3ALNH TIPH WCIIOJIb30BaHUN pas3paboTKe u ITOPUTMH3ALN
nporpaMm pa3paboTke u WH)XEHEPHBIX UCTIOJIb30BaHUN U TIpH
pacueTta WCTIOJIb30BaHAN IporpaMM pacueTa WH)KEHEPHBIX IPOTPaMM | pa3paboTKe
HanpsHKEHHO WH)XEHEPHBIX TPOrpaMMm HanpsHKEHHO pacuera HaIpsHKEHHO WCTIOJIb30BaHUU
ne(OpMUPOBAHHO | pacdeTa HapPsHKEHHO J1e(OpPMUPOBAHHOIO U | Je(OPMUPOBAHHOTO U WH)XEHEPHBIX
T'0 ¥ TETIOBOTO neOpPMUPOBAHHOTO U TEIIOBOTO COCTOSIHUM | TEIIOBOTO COCTOSIHUI porpaMm
COCTOSIHMH TEILUIOBOTO COCTOSIHUM KOHCTPYKLMI MAallMH. | KOHCTPYKLMI MAaIluH, pacuera
KOHCTPYKLMH KOHCTPYKLHUH MAIlIKH. Homnyckatorcs HO JOIYCKAIOTCS HaNpsHKEHHO
MaIlH. 3HAYUTENbHBIE OIIMOKY, | He3HAUYUTEIbHEIE nedpopMUupoBaH
MIPOSIBIISIETCS OIMMOKH, HETOYHOCTH, HOTO U
HEI0CTaTOYHOCTh 3aTpyIHEHUS TIPU TEILUIOBOTO
3HaHUH, 10 pAdY AHATUTHYECKUX COCTOSIHUH
roKa3arelieu, onepanusx. KOHCTPYKUHUA
oOyJatomuiics MAlluH,
UCTIBITHIBAET cBOOOIHO
3HAYUTENLHBIE orepupyeT
3aTpyIHEHHUS TIPU npuobpe-
OTNEepPUPOBAHUH TEHHBIMH
3HAHWSMH TP UX 3HAHUSIMH.
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MIEPEHOCE Ha HOBBIC
CUTyaITH.

yMeTb: OOyuarommuiicst He ymeeT OObyuaromuiics OO0yyaromuiics OO0yyaromuiics
HCII0JIb30BATh HWIH B HEIOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
COBPEMEHHOE CTCTICHU YMEET: HEIOJIHOE YACTUYHOE COOTBETCTBHE | MOJTHOE
MIPOTpaMMHOE HCIIONTH30BaTh COBPEMEHHOE | COOTBETCTBHE CIIEeIyIOIINX YMEHHIA: COOTBETCTBHE
obecriedeHue sl | MporpaMMHOE 0OecrieueHne | CIEAYIONUX YMEHUH: CIIETYFOIINX
pa3zpaboTku JUTSE pa3pabOTKU MPOrpaMM HCIIOJB30BaTh YMCHU:
porpamm WHXCHEPHOT'O aHalIn3a HCIIOJIB30BAaTh COBpPEMEHHOE
WH)XCHEPHOTO HaIPSHKEHHO COBpEMEHHOE MpOrpaMMHOE HCII0JIL30BAaTh
aHaju3a neOpMUPOBAHHOTO U MpOrpaMMHOE obecrieyeHue 11st COBpEMEHHOE
HANPSHKEHHO TEIUIOBOTO COCTOSIHUI obecrieuenne s pa3paboTKH MporpaMm MPOrpaMMHOE
nehOPMUPOBAHHO | JIeTalel U y3J0B MaIlWH. pa3paboTKH MporpaMM | MHXKEHEPHOTO aHaJm3a obecrieyeHue
ro U TEIIOBOIO WH)XKCHEPHOTO aHalln3a | HaINPsHKEHHO IUTS pa3paboTKu
COCTOSTHUMH HaANPsHKEHHO ne(hOpMUPOBAHHOTO U porpaMm
JieTanei u y3jaoB ne(hOpMUPOBAHHOTO U TEIUIOBOT'O COCTOSIHUI HWHXCHEPHOTO
MaIlIHH. TEIIOBOT'O COCTOSTHUH JieTajei u y3iaoB aHaJIn3a
JIeTalIe U y3JI0B MaIluH. HANpsHKEHHO
MAIIIMH. YMeHuss 0CBOEHEI, HO nehopMUpOBaH
Homyckatorcs JTOTTYCKAIOTCS HOI'O U
3HAYHUTENbHBIE OIIMOKY, | HE3HAUUTEIbHBIE TEIJI0BOr0
MPOSBIISACTCS OIITHOKH, HETOYHOCTH, COCTOSTHHM
HEIOCTATOYHOCTD 3aTpyIOHEHHS TTPH neTanen u
BJIQ/ICHUS HAaBBIKAMH TI0 | TIEpeHOCe YMEHUI Ha y3JI0B MAIIIFH.
psay ToKa3aresei, HOBBIC, HECTAHIAPTHBIC CBoboHO
OO0yyaromuics CUTYaIUH. OTepUpyeT
HCIBITHIBAET MPHOOPETEHHBI
3HAYUTETLHEIE MU YMEHUSIMH,
3aTPYIHCHHUS TTPH MPUMEHSET UX B
MIPUMEHEHUHN HaBBIKOB CUTYaIUsIX
B HOBBIX CHUTYaIlUsX. MOBBIIIIEHHOMN
CJIOJKHOCTH.
BJIANETD: OOyuaromuiics He Bnageer | OOyuarommiics He B OO0yyvarommuiics OO0yyarormuiics
HaBBIKAMM WA B HEIOCTATOYHOMN MOJIHOW Mepe BiaJIeeT YACTUYHO BJIAJEET B IIOJIHOM
MIPUMEHEHUS CTETICHHU BJIaJIeCT HABBIKAMHU | HAaBBIKAMU IPUMEHEHHS | HaBBIKAMU IPUMEHEHHsI | 00beMe BiaJleeT
CHCTEMBI MIPUMEHEHUS CUCTEMBI CHCTEMBI CHCTEMBI HaBBIKAMH
MIPOrpaMMHUPOBaH | MPOrPaAMMHUPOBAHUS JIJIS MIPOrpaMMHUPOBAHUS MPOrPaMMHUPOBAHUS ISl | TPUMEHEHUS
WS IS pa3pabOTKU MPHUKIATHBIX JUTst pa3paboTKH pa3paboTKu CHCTEMEI
pazpaboTku MporpaMM JIJisl pacdera MPHUKJIATHBIX IPOTPaMM | MPUKJIAJHBIX IPOTPAMM | POTPAMMHUPOBA
MIPHUKIITHBIX HaIpPsHKEHHO JUTS pacueTa JUTS pacueTa HHUS IS
porpamm Jijist ne(hOPMUPOBAHHOTO U HAIPsHKEHHO HaIPSHKEHHO pa3paboTKu
pacuera TEIUIOBOTO COCTOSIHUI Je(hOpMUPOBAHHOTO U ne(hOpMUPOBAHHOTO U MIPUKJIATHBIX
HANPSHKEHHO JeTaliell U y3JI0B MalllvH. TEIUIOBOTO COCTOSIHUI TEIUIOBOTO COCTOSIHUI MporpamMM JIjist
e OpMHUPOBAHHO JleTanei u y3iaoB JleTajei v y3J10B MalllMH. | pacyera
T'0 ¥ TEIIOBOTO MmaruH. Jlonyckatores | HaBbiku 0cBOEHBI, HO HAIPSHKEHHO
COCTOSTHUI 3HAYUTENLHBIEC OMUOKH, | JIOMYCKAITCS nehopMUpOBaH
JieTalied 1 y3JI0B MPOSBJISCTCS HE3HAYNTEILHEBIE HOTO M
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MallIHH. HEJIOCTaTOYHOCTh OLIMOKH, HETOYHOCTH, TEILUIOBOTO
BJIJICHUS HABBIKAMHU 110 | 3aTPYAHCHUS MIPU COCTOSIHUH
pAnly oKaszaTeneH, MepeHoce yMEeHHU Ha Jieraneu u
OObyuarommuiics HOBBIC, HECTAHJIAPTHBIC | Y3JIOB MAIIKH.
UCTIBITHIBACT CUTYyaluH. CBoOoHO
3HAYUTEIbHBIC HNpUMEHSET
3aTpyAHCHHUS TIPH MOJTyYCHHBIC
NPUMEHEHUH HaBBIKOB HaBBIKH B
B HOBBIX CHTYalHUsX. CHUTYaIHsIX
MOBBIILICHHON
CJI0)KHOCTH.
IIK-1 Cnoco6eH npoeKTUPOBATh KOMIILIOTEPHOE MPOrPaMMHOe o0ecriedeHne.
Kpurepumn oneHuBaHus
ITokazarTesn
2 3 4 5
3HATh: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OO0yyaroruiics
TEOPETHIECKHUE JIEMOHCTPHPYET TOIHOE JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
OCHOBBI OTCYTCTBHE HJIH HETIOJIHbIC 3HAHUS YaCTHYHBIC 3HAHUS B TIOJTHBIC 3HAHUS
KOMITBIOTEPHOTO | HEJOCTATOYHOE TEOPETUYECKUX OCHOB | 00JIacTH TEOPETUYECKUX | B 00JacTu
NPOCKTHPOBAHMS | COOTBETCTBUE 3HAHHI KOMITBIOTEPHOTO OCHOB KOMIIBIOTEPHOTO | TEOPETHYECKUX
Ha OCHOBE TEOPETHYECKUX OCHOB NPOEKTHPOBAHMS HA NPOEKTHPOBAHMS HA OCHOB
3¢ EKTUBHOTO KOMITBIOTEPHOT'O OCHOBE d(PPEKTHBHOTO | OCHOBE Y3PPEKTUBHOTO KOMITBIOTEPHOT
COUYCTaHuA MMPOCKTUPOBAHUA Ha OCHOBE COUCTaHUA NEPCAOBBIX COUCTaHusA NEPCAOBBIX (6]
Hepe1oBhIX 3¢ PEeKTUBHOTO COUETAHUS TEXHOJIOTHH U TEXHOJIOTHH U POEKTHPOBAHU
TEXHOJIOTHH 1 MepPeIOBBIX TEXHOJOTHIA 1 BBITIOJTHEHHS BBITIOJTHEHHS s Ha OCHOBE
BbIIIOJTHCHU S BBIINTOJTHECHUA MHOI'OBapUaHTHBIX MHOI'OBapuaHTHBIX 3(1)(1)CKTI/IBHOFO
MHOTOBapHaHTHBl | MHOTOBAapUAHTHBIX pacyeToB ¢ pacyeToB ¢ COYETaHUs
X PacyeToB ¢ pacdeToB ¢ UCIIOJIb30BaHUEM UCIIOJIb30BaHUEM HepeIOBBIX
HUCIIOJIB30BaAHUEM HCII0JIb30BAHUEM BBICOKOIIPOMU3BOAUTEIIb BBICOKOIIPOU3BOANTEIIbH TEXHOJIOTHH U
BBICOKOIIPOU3BO BBICOKOIIPOMU3BOAUTEIILHBIX HBbIX YHCJICHHBIX bIX YHCJICHHBIX BBIITOJTHCHUSA
UTEIBHBIX YHCJICHHBIX QJITOPUTMOB ITOPUTMOB ITOPUTMOB MHOTOBapHaHTH
YHUCJICHHBIX MHKCHEPHOTO aHaJIH3a WH)KEHEPHOTO aHAIM3a | WHXKEHEPHOT'o aHaIIn3a BIX PacueToB C
aJIrOpUTMOB KOHCTPYKILMI MaIIVH. KOHCTPYKLUI MallIVH. KOHCTPYKLMI MallIVH, HCIIOJIb30BaHUE
UHXECHEPHOTO Jomyckarorcst HO JIOITyCKAIOTCS M
aHanm3a 3HAYUTENbHBIC OIIMOKY, | HE3HAYNTEIbHBIC BBICOKOIIPOM3BO
KOHCprKHI/Iﬁ IMPOABIIACTCA OHII/I6KI/I, HETOYHOCTH, JUTCIIBbHBIX
MallHH. HEJIOCTaTOYHOCTh 3aTpyAHEHHS TIPH YHCIICHHBIX
3HAHMH, 1O PALY AQHAJTUTHYECKUX aJITOPUTMOB
nokasareJien, orepanusx. WUHKCHEPHOTO
oOyJatromuiics aHaJn3a
UCIIBITHIBACT KOHCTPYKIUH
3HAYUTEIbHBIC MalIlVH,
3aTpyIHEHHUS TIPU cB00OOJTHO
OIIEPUPOBAaHHUU orepupyet
3HAHHUSAMH TPU UX npuoOpe-
TMEPEHOCE Ha HOBBIC TCHHBbBIMU
CUTyaluu. 3HAaHUAMU.
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yMeTb: OOyuarommuiicst He ymeeT OO0yuarommuiics OOyuarommuiics OO0yuarommuiics
COCTaBJIATh WU B HEJOCTATOYHOU JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CTaTHYECKUE U CTEIICHU YMEET: HETIOJIHOE JaCTUYHOE COOTBETCTBUE | MOJHOE
JMHAMHUYECKHUEC COCTaBJISAATh CTATHYECKUE U | COOTBETCTBHE CIIC/TYIOLIUX YMEHHUH: COOTBETCTBHE
pacyeTHbIe JMHAMUAYECKUE PACUCTHBIC | CIICAYIOIIMX YMEHHIA: CIICTYFOLIHX
MOJEIH JUTS MOJIEIH T MH)KEHEPHOTO COCTaBJIATh CTATUYECKHUE | YMEHHIA:
WHKCHEPHOTO aHaJIM3a M PAIlHOHAILHOTO | COCTABJISATh U TMHAMHYECKUEC
aHaIM3a u MPOCKTUPOBAHHS CTaTHYECKUE U pacyeTHbIC MOJICNH Ul | COCTaBIISITh
PALMOHATIBHOTO KOHCTPYKIIMH MAaIINH. JMHAMHYECKUE MHKCHEPHOTO aHaln3a | CTaTHYECKHE U
HPOEKTHPOBAHHUS pacyeTHbIC MOJICNH I | ¥ PalMOHAIBLHOTO JMHAMHYECKUe
KOHCTPYKIIHI MHKCHEPHOTO aHaln3a | MPOSKTHPOBAHUS pacyeTHbIe
MaIINH. ¥ PaMoOHaIBHOTO KOHCTPYKIIMH MaIInH. MOJIETH JIIS
HPOEKTHPOBAHHUS YMeHust 0CBOEHBI, HO HHKCHEPHOTO
KOHCTPYKIIMIA MaIIIKH. JIOIYCKAKOTCS aHanm3a u
Jomyckarorcst HE3HAYUTEIIbHBIC palMoHaIBHOTO
3HAUUTENIbHBIC OMIMOKY, | OMIMOKH, HETOYHOCTH, MPOEKTHPOBAHU
HPOSIBISETCS 3aTpYAHEHHS TIPH Sl KOHCTPYKIUI
HEIOCTATOYHOCTh NepeHoce yMEHHIA Ha MalIIIHH.
BJIJICHUS HABBIKAMH 110 | HOBBIE, HecTaHAapTHBIE | CBOOOIHO
pSITy TTOKa3aTelne, CHUTYaIHH. orepupyeT
Oo0yuarommuiics NprOOPETCHHBI
UCTIBITHIBACT MH YMCHHUSIMH,
3HAYUTEIbHBIC NPUMEHSET UX B
3aTpYAHCHHUS TIPH CHUTYaIHsX
NPUMEHEHUH HaBBIKOB MOBBIIICHHO
B HOBBIX CHTYalHUsX. CIIOYKHOCTH.
BJIAJIETh: OOyuaromuiics He Biageer | OOyuaronuiics He B OO0yyaromuics OO0yyaroruiics
HaBBIKAMHU WIN B HEIOCTATOYHON TIOJTHOW Mepe BIIaJICeT | YaCTUYHO BIIAJICET B TTOJTHOM
UCIIOJI30BaHUS M | CTETICHU BJIajieeT HaBBIKAMU | HABBIKAMHU HaBBIKAMHU o0beMme BiIazeeT
pa3paboTku WCTIOJIB30BaHUS U UCIIOJIb30BaHUS U UCIIOJIb30BaHUS U HaBBIKAMHU
COBPEMEHHOTO pa3pabOTKH COBPEMEHHOTO | pa3paboTKu pa3paboTku UCTIOJIb30BaHMUS
HPOrPaMMHOTO MPOrPaMMHOT'O COBPEMEHHOTO COBPEMEHHOTO U pa3pabOTKH
obecrieyeHust obecrieyeHusl POrPaMMHOTO POrPaMMHOTO COBPEMEHHOT'O
NPOCKTHPOBAHUS | TIPOSKTHPOBAHUS U obecrieueHus obecrieueHus POrPaMMHOTO
Y HH)KEHEPHOT'O MHKCHEPHOTO aHaJIM3a NPOEKTHPOBAHHUS NPOEKTUPOBAHMS U obecrieueHus
aHanm3a KOHCTPYKIIUI MaIlIKH. WHKCHEPHOT'O aHalM3a | MHXKEHEPHOro aHaimu3a MPOEKTHPOBAHU
KOHCTPYKLUI KOHCTPYKLUI MallIVH. KOHCTPYKLMI MallIVH. 1U
MallxH. Jomyckarorcst HaBbIku 0CBOEHBI, HO WHKEHEPHOTO
3HAYUTEIBbHBIE OMIHOKY, | JOITyCKAIOTCS aHanm3a
HPOSIBIISIETCS HE3HAYUTEIIbHBIC KOHCTPYKIIU
HEJIOCTaTOYHOCTh OLIMOKH, HETOYHOCTH, MalIlvH.
BJIQJICHUSI HABBIKAMHU 110 | 3aTPYAHEHUS MPU CBobosHO
psLy mokasarenen, HepeHoce yMEHHiA Ha NpUMEHSIET
Oo0yuaromuiics HOBBIC, HECTAH/IAPTHBIC | MOJYYCHHBIC
UCIIBITHIBACT CHUTYaIHH. HaBBIKH B
3HAYUTEIbHBIC CHUTYaIHsX
3aTpyAHCHHS TIPH MOBBIIICHHO
NPUMEHEHUH HaBBIKOB CIIOYKHOCTH.

B HOBBIX CUTYyallUsX.
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[IIkansl OLICHWBAHUSA PE3YJbTATOB IIPOMEKYTOUYHOM aTTeCTallMM U HX
ONMCaHHE:

®opmMa mpoMeKYTOUHOI aTTecTauuu: 3a4yeT (cemectp 3, 4), IK3aMeH
(cemecTp 5, 6).

[TpomexyTouHas arrecTarusi oOydaroumxcs B ¢GopMe 3auera MPOBOAUTCS
[0 pe3yJbTaTaM BBHITIOJHEHHS] BCEX BHUJIOB Y4EOHOW pPabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM TJIAHOM IO JAHHOW NUCHUIUIMHE (MOJYINIO), MPU 3TOM YUHTHIBAIOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTH)KEHUS OOYYaroIIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHUS 10
OUCLMILIMHE (MOJYJII0) IPOBOAUTCA IMPENOAABATENIEM, BEIYLIUM 3aHATHS 10
AUCLMIUIMHE  (MOIYJI0)  METOAOM  3KcrepTHOM — oueHku. [lo  wmrToram
IPOMEXYTOUHOM aTTeCTallMM IO JUCLUIUIMHE (MOAYJI0) BBICTABJISETCS OLEHKA
«3a4TEHO» WIH «HE 3aYTEHOY.

K mpomexyTodyHON — aTTecTaluu  JIOIMYCKAKTCS  TOJNBKO  CTYAECHTHI,
BBINIOJTHUBIIIME BCE BHJAbl Y4eOHONH paboOThl, NPEAYCMOTPEHHBbIE paboueit
IporpaMmon no aucuuiuinHe «lIporpaMmupoBaHue»: MPOLUIA MPOMEKYTOUYHBIN
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, HaBBIKAMM, TPUMEHSET MX B CHUTYyalMsIX
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

oOydaromuiicss JEMOHCTPUPYET YacTMUYHOE 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
HEOAOCTATOYHOCTH 3HaHI/II>'I, yMCHI/Iﬁ n BJIaaCHHUA HaBbIKaMHM IIO
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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,
PEIYCMOTPEHHBIX Y4€OHBIM IJIAHOM.

CTyneHT JeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHH,
HABBIKOB TMPHUBEACHHBIM B TaOIWIAX [OKazaTelel, JOMyCKaroTCs
3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO Py IOKa3aTeseil, CTYIAEHT HUCIBITHIBAET 3HAYUTEIbHBIC
3aTPpyIHEHHUS] IPU ONEPUPOBAHUM 3HAHUAMHM M YMEHUSMU IpPU 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 BBINOJIHEHUSI BCEX BHUJIOB Y4eOHOM pabOThI, MPETyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JAaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHUEe cemectpa. OleHka
CTETIEHU JTOCTUXKEHUS OO0YUYarOIIUMUCS MUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCUUIUIMHE (MOJYJII0) TPOBOAMTCS TpenojaBaresieM, BEAYLIMM 3aHATUS 110
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MPOMEXKYTOUYHON aTTEeCTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABJISETCS OLICHKA
«OTIIUYHOY, «XOPOIIO», «YJIOBIETBOPUTEIILHOY UJIU «HEYI0BJIETBOPUTEIIHHOY.,

K npoMmexyTodHoil —aTTecTallud  JIOMYCKAIOTCS  TOJBKO  CTYJICHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4eOHOH pabOThl, NPEAYCMOTPEHHbIE pabouei
nporpaMMmon no aucuuiuinHe «lIporpamMmupoBaHue»: MpoOULIM MPOMEXKYTOUHBIN
KOHTPOJTb, BBITIOJHUJIHN JIA0OpaTOPHBIE PAOOTHI.

Hlkanaa
Onucanue
OIICHUBAHUA

BreimonHensl Bce BHUABI  yuyeOHOW pabOThI, MPETyCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHHM,
YMEHUW, HABBIKOB TPHUBEJACHHBIM B TaOJUIAX IOKa3aTeseH,
OIlEPUPYET IIPUOOPETEHHLIMHU 3HAHUSIMH €HUSMH, HaBLIKaMHU

Ormimano pupy pHUoop » ¥M ) 5

INPUMCHACT WX B CUTyallUAX MMOBBIINICHHOM CJIOKHOCTH. HpI/I 9TOM
MOTYT OBITH JOIMMYHICHBI HCE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA TIPU aHAJIUTUYCCKUX OIICpalugXx, MCPEHOCC 3HaHUH U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BrinonHeHs! Bce BUJIBI yueOHOM paboThl, TPeyCMOTPEHHbIE
Xopomo y4EOHBIM TUIaHOM.
OOyuaromuiicsi AEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHUM,
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YMEHUH, HaBBIKOB 110 IIpeaMeTy. HaBbIKM OCBOEHBI, HO JOITYCKAOTCS
HE3HAYUTENIbHBIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS IIPU IIEpEHOCe
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUIIBI y4eOHOH paboThl, IPelyCMOTPEHHBIE
y4EOHBIM TUIAHOM.

OOyyaromuiicsi IeMOHCTPUPYET 3HAUUTEIbHBIE OIINOKH, TIPOSBIISIET
HEJI0OCTaTOYHOCTh 3HAaHWH, YMEHUH U BIIaICHUS HABBIKAMHU TI0
HECKOJIBKUM TeMaM npeaMera. OO0yqaronuiicsi HCTIBITHIBACT
3HAYUTEIIbHBIC 3aTPYAHEHUS [IPU IPUMEHEHUN YMEHUH 1 HABBIKOB B
HOBBIX CUTYaIHsX.

HeynosnersopurensHo

He BoimonmHeH oxauH wunau  Oosiee BUAOB Yy4eOHOM  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM IUTaHOM. CTYIEHT JIEeMOHCTPHUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB MPUBEICHHBIM B
Ta0JIMIaX IOKa3aTenei, IOMYCKAIOTCS 3HAYUTENbHBIC OINUOKH,
MPOSIBIIICTCS. OTCYTCTBHE 3HAHWW, YMEHUH, HABBIKOB TIO DSy
MOKAa3aTesIe, CTYJICHT HWCIBITHIBACT 3HAYHUTEIBHBIC 3aTPYIAHCHHUS
IpHU ONEPUPOBAHMM 3HAHUSAMHU W YMEHUSIMH TIPU UX TEpEeHOCE Ha
HOBBIC CUTYAITHH.

@DoHABI OLIEHOYHBIX CPEACTB MPEJCTABICHBl B MPUIOKEHUH 2 K pabdoueit

porpamme.

7. YueOHO-MeTOANYeCcKOe U HH(POPMAITMOHHOE o0ecnieyeHHne JUCHMIIMHBI.

a) OCHOBHAas JiuTepartypa:

1. 3sikoB, C. B. IIporpamMmmupoBanue: yueOHUK U MPAKTUKyM aJis By30B / C.
B. 3bikoB. — Mocksa: UznarensctBo FOpaiit, 2020. — 320 c. — (Boicmiee
obpazoBanue). — ISBN 978-5-534-02444-9.

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

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

2. Oruesa, M. B.

IIporpammupoBanue Ha si3bike C++: MPaKTUYECKUN KypC :

yueOHoe mocobue s By3oB / M. B. OrueBa, E. B. Kyapuna. — Mocksa :
NznarensctBO HOpaiit, 2022. — 335 c¢. — (Boicmiee oOpa3zoBanue). — ISBN
978-5-534-05123-0.

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

3. Kazanckwii, A. A. TlporpammupoBanue Ha Visual C# : yueOHOe mocoOue
st By30B / A. A. Kazauckwmii. — 2-e¢ u3a., nmepepabd. u gom. — Mocksa :
M3narenscTBo KOpaiit, 2020. — 192 ¢. — (Bricmee o6pa3oBanne). — ISBN
978-5-534-12338-8.

URL: https://urait.ru/bcode/451467
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B) IPOrpaMMHOe o0ecnevyeHne U MHTEPHET-PeCcypcChl:
[IporpammHuoe obecrnieueHue:
- YHUBEpCaJIbHasi CUCTEMA IPOTrPaMMUPOBAHUS Ha si3bike C++;
- o(McHOE TIPOTPaMMHOE 0OeCTICUeHNE.
OnexkTpoHHbINA Kypc «IIporpaMmupoBaHue»
https://online.mospolytech.ru/course/view.php?id=2631

8. MaTepnajibHO-TEXHHYECKOe o0ecrieyeHne TUCIMIIINHBI.
o CneunanusupoBanHas yueOHas nabopatopus kadeapsl «/InHamuka,

IPOYHOCTh MAIIMH M CONpPOTUBIEHHE MatepuanoB» Ayn. H-212, ocnamennas
KOMITBIOTEPaMH C YCTAaHOBJICHHBIM HEOOXOAMMBIM TPOrPaMMHBIM 00€CTICYCHUEM;

o [IpoekTopbl, SKpaHbl A IEMOHCTPAIMU OOYYaroIIMX MaTepHalIOB,

Mpe3eHTalul, yueOHbIX (PUIEMOB.

9. MeTtoauyeckne peKOMeHIAMHU /IS CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

9.1 Meroanueckue yKa3aHus 110 BbINOJHEHHIO M 0OPMIICHHIO PACYETHBIX
pador no aucuuminne «IIporpammupoBanue»

9.1.1 TpeGoBanus k opopmM/IeHHIO pacdeTHON PadoThbI

1.

Pacuernas pabora momxHa ObITh odopmieHa B Buae Ha Jjucrax ¢opmata A4 co
CIIEAYIOIMMHU TOJSMU:

e JleBoe - 25 mm.
e Bepxnee - 15wmm.
e [IpaBoe - 15 wmm.
e Hmwxnee - 15wmm.

Pacuernas pabora J0JDKHA UMETh THTYIBHBINM JUCT. [Ipumep odopmIIeHHS THTYIBHOTO
JUCTa TIOKa3aH B TPUIIOKCHHH.
Pacuernas paboTa 1oJmKHA CONEpKATh CICAYIONIUE pa3JIeiibl:
Conepxanue.
Beenenue.
OcHOBHasl 4acTh.
3aKIroucHHUE.
Cnucok HCMOIb30BaHHOW JIUTEPATYPHI.
[Ipunoxxenus (He SBISAIOTCA O0SA3aTEIBHONW YaCTHIO OTUETA).
Crpanuipl OoTYeTa JODKHBI OBITH NMPOHYMepoBaHBL. Hymeparus HadyMHAETCS CO BTOPOH
CTpaHuIlbl. Ha TUTYynpHOM JHCT€ HOMEp CTpPaHHIE HE MPOCTaBISETCS.
B OCHOBHOW 4YacTM HaxoOIATCA BCe MPOHYMEPOBAaHHBIC TJaBbl, Tmaparpadsl |
nojnaparpadsl.
Hywmeparnus mnaparpadoB u noamaparpadoB MPOU3BOAATCS CIEIYIOIIUM 00pa3oMm:

e [lepBas mudpa obo3HauyaeT HOMEpP TJIABBHI
e Bropas uudpa - nmopsaxoBslii HoMep maparpada.
e Tperbs nudpa - NOpAAKOBBIA HOMEp moanaparpada.
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Hanpumep, maparpad 2 u momnaparpad 5 maparpada 2 riaBel 3:
e |l Onucanue pacueTHoil cxeMbl
e 3.2 I'paHMYHBIC YCJIOBUSA
e 3.2.5 I'panuuHbIe YCJIOBHS 1O MepeMeleHusIM

Hymepanusi pucyHKOB NPOU3BOAMTCS CIEIYIOIIUM 00pa3oM:
e [IlepBas mudpa oOo3HAUaET HOMEpP IJIABHI.
e Bropas uudpa - mopsaKOBBII HOMEpP PUCYHKA B IJIaBe.

Hanpumep, pucyHoK B riaBe 3, UMEIOIIMNA MOPSAKOBBIM HOMep 11:

e Puc. 3.11. /luamoroBoe OKHO BBOJa HMCXOJHBIX JTaHHBIX
Touka B KOHIIC Ha3BaHWs TIJIaBbl, maparpada, nmoamaparpadga U pUCyHKa HE CTABUTCH.

HazBanwe riaBel IMIIETCA 3aryIaBHEIMHU IIOJTY>XUPHBIMHA 6y1(BaMI/I. Hazsanwns naparpa(bOB n
nonnaparpa(bOB MUIIYTCA CTPOYHBIMU IOy KUPHBIMU 6y1(BaMI/I, 3a HCKIIFOYCHHUECM nepBoﬁ

OykBbl, 3arnaBHoil. [Toamaparpadsl MOTYT OBITh BBIJIEIIEHBI KYPCHBOM.

6. Hymepauusi MCronb30BaHHOW IHTEPATypbl MPOU3BOMUTCS OO B aja(aBUTHOM MOPSIKE,
100 1Mo Mepe CChUIOK Ha Hee B TEKCTE KyPCOBOM pabOTHI.

[Tpumepsl oQopMIICHUS JTUTEPATYPHI.
Kuuru:

7. bunepman B.JI. — Teopus mexaHndeckux kosiebanuii. — M.: Beicun. mkouna, 1980. — 408
C.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnanbr:

e bopucos [0.C., bnarosemenckuii 10.H., JImutpuuenko C.C., [Tankparos H.M. Ananus
NPUMEHUMOCTH YpaBHEHHH U HcciaeoBanne GopMbl KpUBOI ycTanocTH // 3aBojacKast
nmaboparopus. Juarnoctuka marepuanos, Nel10, 2000. C. 41-52.

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

9.1.2 Tpe6oBanus K cogepsKaHUI0 Pa3ieJoB PacueTHoil padoThI

1. B copep:kaHuM JOKHBI OBITh IpEJCTaBIE€Hbl Ha3BaHHUs BceX TIJaB, mnaparpadoB u
noanaparpagoB ¢ ykazaHHEM HOMEpPOB HAYaJIbHBIX CTPAHUILL.
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2.

3.

4.

5.

Bo BBegeHMMm O0OOCHOBBIBa€TCSI ~ aKTyalbHOCTb M CTaBUTCS  Lielb  paboTshl,

MIEPEUUCIISIIOTCS.  pPellaeMble 3aladyd M JaeTcs KpaTKoe cojepxkaHue Bcex rias. Jlid

KypCOBOI'O IIPOEKTA, COAEPKAIIETr0 KOHKPETHBIE 3a7a4M, JAeTCsl ITOCTaHOBKA 3a/1a4.
Teoperuueckast paboTa MOKET HOCUTh OIUCATEIbHBIN WM METOIUYECKUH XapakTep.

B ocHOBHOIT YacTH TOAPOOHO ONMUCHIBACTCS MOCICIOBATEILHOCTD PEIICHUS 3aIa4H.
IlpumepHnpiit 1aH OCHOBHOM 4acCTH

e [locranoBka 3amaun. CBeneHus o0 0OBEKTe HcCCIeNOBaHUA M 00JaCTH
MAaIIMHOCTPOECHHUS.

e Teopernueckue OCHOBBI PELIECHUS 3a7auH, UCIIOIb3yEMbIE AITOPUTMBI.

e OnucaHue NporpaMMHOro odecrneyeHus

e lcxonHble JaHHBIE, ONMCAHUE PACYETHON CXEMBI.

e Xapakrepuctuku monenn MKD. KomauuecTBo 371€eMEHTOB, Y3J0B, CTENEHEH
CcBOOOEL.

e OmnucaHue TUIIOB KOHEYHBIX 3JIEMEHTOB.

e Uudopmanus 00 ycroBusSX 3aKpeIUICHUS U HATPYKCHUS.

e [locnenoBarenbHOCTh (POPMHUPOBAHUSI MOJIEIH CpEACTBAMH TporpamMMmbel MKD,
0COOEHHOCTH MOATOTOBKU MOJIEIH.

e ludopmanus o npouecce pemeHus 3a1auH.

e (BeleHMS O KOMIBIOTEpE, XapakTepucTukax mporpaMMmbl MKD (Ha3BaHue,
BEpCHsl, BO3MOYKHOCTH), HEOOXOAUMBIX BBIUHCIUTEIBHBIX PECYpPCax, BPEMEHU
peLeHHMs.

e AHanu3 pe3yjibTaTOB PacueTOB.

B 3akiioueHuM naetcs KpaTkas OICHKA M OCHOBHBIE BBIBOJIbI BBIIOJHEHHOW pabOTHI.
B mnpuiioxkenue BBIHOCUTCS HH(DOPMALMOHHBIA MaTepuan, He TpeOYIoImUN AeTaabHOTO

paccMOTpeHHsI B OCHOBHOM 4acTH (Hampumep, TaOMuIbl, IpaduKu, PUCYHKH, JIUCTUHTH
OporpaMm | T.IL.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO PACYETHOI PaGoTHI

1.
2.

PacuerHast paboTta noymkHa ObITE O(OpMIIEHA COTJIACHO TPeOOBAaHMIM yKa3aHHBIM BBIIIIE.
Conepxanre pacdeTHOW pabOTHI JOJDKHO COOTBETCTBOBATH — IIEPEUMCIICHHBIM BBIIIE
TpeOOBaHUSM.

Pacuetnas paborta JoypKHa OBITH CIaHa 3a JBE HEAETH O OKOHYAHHS CEMeCTpa.
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npo¢puis «Ilpor

CTpyKTypa U coep:KaHue TUCHHUILINHBI

«IIporpammupoBaHue»
10 HANIPaBJIEHUIO NOATOTOBKH N0 HanpaBjeHuio noaroroBku 01.03.02 «IIpuknaanas mareMaTuka 4 HHPOPMATHKAY,
aMMHbIe U G POBbIe TEXHOJOIMH B IUHAMHUKE U MIPOYHOCTH»

[Ipunoxenue 1.

Buabl yueOHoi padoThl,

-y = S N DopMbI
5 = B BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI aTTecTa
Paznen S % 2 padoTy CTy1eHTOB, CTYJEHTOB —
%]
an 3 T 3 U TPYA0EMKOCTH B 4yacax
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D 3
Cemectp 3
1.1 | Tema 1. Beéeoenue 3 1-2 2 2 4
Tema 2. Kpamxuit 0030p
1.2 | npeowecmeyrouwux mamepuanos, na 3 3-6 4 8 12
KOMOPbIX OCHOBAH OAHHBLIL KYPC.
Tema 3. Bozmoscnocmu cozoanus
peanucmuueckux uzoopaxy;cenuil 6
1.3 | unorcenepnvix npozpammmsix 3 7-10 | 4 8 12
KOMNJIeKCax ¢ NOMOUbI0 OUbIUOmeKu
OpenGL.
Tema 4. Pazpabomka npocmoii
epaghuueckoii uHCceHepHO
1.4 | npozpammet, peanusyroueii pynkyuu 3 11-14 | 4 10 14
ouonuomexu OpenGL. Ynpasnenue
ysemom. Bexmopnvie npumumusol.
Tema 5. Cozoanue cpeocmeamu
15 | OpenGL croxcnbix 2eomempuueckux 3 15-18 | 4 8 12
00beKmoe.
Dopma ammecmayuu 3
Bcero gacos o gucnuIniige 18| 36 54
B cemecTpe 3
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Cemectp 4
Tema 6. Paboma c pacmposvimu
21 oovekmamu. @opmuposanue, 4 1-2 2 2 4
oygpepuzayus, 661600 6UMOGHIX
o0vexmos cpeocmeamu OpenGL.
Tema 7. Ilpoeyuposanue
2.2 | npocmpancmeennuix 006eKmoe Ha 4 3-6 4 8 12
NO0CKOCHD
Tema 8. Paboma c mexcmypamu 6
2.3 OpenGL 4 7-10 | 4 8 12
Tema 9. Ynpaenenue yeemosvimu
2.4 | ceoticmeamu oovexkma. Oceeuienue 4 11-14 | 4 10 14
cuenst 6 OpenGL
Tema 10. Co3oanue peanucmuueckux
U300parcenuli 8 UHIHCEHEPHBIX
2.5 | npoepammax ¢ KOMRIAEKCHBIM 4 15-18 | 4 8 12
UCROTIb306AHUEM BOIMOICHOCHIEN
OpenGL
Dopma ammecmayuu 3
Bcero gacos 1o gucnuiiiie 18| 36 54
B cemecTpe 4
< Buabl yueoHoii pa6oThl, Dopm
? E 2| BKJIIOYAs CAMOCTOSITETbHYIO Buasbl camocrosiTe1bHON padoThI bl
Pa3nen s % § paboTy CTY1€eHTOB, CTYI€HTOB arrect
/N 8 T 3 H TPYAOEMKOCTb B Yacax anumn
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/ip | D | 3
Cemectp 5
Tema 11. Ocnoegvl opeanuzayuu
3.1 | napannenvnozo evinonnenus 5 1-2 6 8
an2opummos
Tema 12. Hcnonvzosanue OpenMP oa
3.2 | pacnapannenusanus anzopummos ¢ 5 3-4 6 8
UHIHCEHEPHBIX NPOZPAMMAX
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3.3

Tema 13. Opzeanuzayusn
GbICOKONPOU36OOUMEIbHBIX
8bIUUC/ICHUIL C 3A0€lICIB08AHUEM
pecypcos sudeokapm.

3.4

Tema 14. Pazpabomka moodyneii
UHICEHEPHBIX NPOZPAMM,
Peanusyiouux anzopummol
A6MOMAMUYECKOll 2eHepayull CemoK
KOHEUHbIX )JIeMEHN08.

7-8

3.5

Tema 15. Pazpabomka mooyneii
UHIICEHEPHBIX NPOZPAMM,
dhopmupyrouiux ocrnosnvie mampuul
Pa3nuUHbIX MUNO0E KOHEUHBIX
J1EMEHMO8 0/ AHAIU3A OUHAMUKY U
HPOUYHOCHU KOHCMPYKYUI MAUWIUH.

9-10

3.6

Tema 16. Pazpabomka moodyneit
UHMCEHEPHBIX NPOZPAMM,
peanusyrouux Ihghexmuenvie
anzopummol peuteHus Cucmem
JIUHEIHBIX a12e0pauiecKux ypasHeHuil
8bICOK020 ROPAOKA C CUMMEMPUYHBIMU
Pa3perceHHbMU Mampuyamu.

11-12

10

3.7

Tema 17. Pazpabomka mooynei
UHMCEHEPHBIX NPOZPAMM,
peanusyrouux Ihghexmuenvie
anzopummsl peuteHus 3a0a4u Ha
cobcmeeHHble 3HAUeHUA (8 pacuemax
COOCMEEHHBIX KOSleOaHUll
KOHCMpYKyuil, pacuemax nomepu
YyCmouuueocmu)

13-14

10

3.8

Tema 18. Pazpabomka mooyneii
UHIICEHEPHDBIX POZPAMM,
peanusyiouux anzopummol
UHMEZPUPOBCAHUs NO 6PEMEHU
YpasHeHuii OuHaAMu4ecKozo
PasHoBecUst KOHEUHO-ITIeMEHMHOU

15-18

12

30
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cucmemul.
Dopma ammecmayuu 9
Bcero yacoB no nuciuriivHe 5 54 90
BO CEMECTpE 5
< Buabl yueOHoi padoThl, Dopm
? E 8| BKIIOYas CAMOCTOSTEILHYIO Buabl camocTosiTeIbHOM padoThI
Paznen s % § padoTy CTYyIeHTOB, CTY/ICHTOB arTrecT
2]
/N 3 T 3 U TPYAOEMKOCTb B 4Yacax anumn
J | I/C | JIa | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnasn paspabomka
UHIICEHEPHO20 NPOZPAMMHOZO0
obecneuenus, 00veOUHAIOUWUX 8 cebe
Paznuunble IMansvl AHATU3A OUHAMUKU
4.1 | u npounocmu KOHCMPYKyUit Mauiun - 6 1-12 30 60
co30anue pacuemuvix mooeJeil,
6U3YAIU3AUUIO, BbINOIHEHUE
pacuemog, zpaguueckoe
npeocmasieHue pe3ynbmanos.
Tema 20. Memoowvt omnaoxu
4.2 | unstcenepHbIX NPOZPAMMHBIX 6 13-14 2 4
KOMNJ1EKCO8.
Tema 21. Memoowvt mecmupoganus
4.3 | uHdcCeHepHBIX NPOZPAMMHBIX 6 15-16 2 4
KOMNJIEKCO8.
Tema 22. ITogviuienue naoexcnocmu
4.4 | undceHepHbIX NPOZPAMMHBIX 6 17-18 2 4
KOMHNJ1EKCO8.
Dopma ammecmayuu 9
Bcero gacoB o aucruinyae 36 - 72
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Bo cemectpe 6

Bcero yacoB mo 1ucuIJInHE BO
BCEX CeMeCcTpax

36

162

306
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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)

HanpasyieHue noAroToBKu:
01.03.02 «IIpukiagnass MaTeMaTHKA U HHPOPMATHKAY»
(YypoBeHb 0akajiaBpuara)
[poduns «IIporpammubie u HHM(PPOBBLIE TEXHOJIOTHH B IMHAMHMKE U MPOYHOCTH»
Dopma obyuenus: ouHas

@OH/] OHEHOYHBIX CPE/ICTB

O AMCHUIIJIMHE
«IIporpammMupoBaHue»

Cocras: 1. I[Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

Mocksa, 2022 200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

«IIporpaMmMmupoBaHue)

dI'OC BO 3

B mporiecce ocBOGHUS JaHHOW JUCIMILINHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIETYIOIINe
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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OIIK-2

Cniocoben
MCIIOJTb30BaTh U
QIalTHPOBATh
CYIIECTBYIOIINE
MaTeMaTHYECKUE
METOJIbI U CUCTEMBI
MPOTPaMMHUPOBAHUS
ISt

pa3pabOTKu U
pea3anum
QITOPUTMOB PEIICHUS
MPHUKITATHBIX 33724

BHATH:

CUHTAaKCHYECKUE KOHCTPYKLUH, CTPYKTYpPBI
MaHHBIX, HAOOPBI METO/IOB U COCTaB OMOINOTEK
Mpouenyp 0O bEeKTHO-OPUEHTUPOBAHHOTO S3bIKa
[IPOTpaMMHUPOBAHHUS.

YMeThb:

pa3pabaThIBaTh KOMIIOHEHTHI HHKEHEPHBIX
[IPOrPaMMHBIX KOMIIJIEKCOB JJIsl UCCIIEAOBAaHUS
IMMHAMUKY U IPOYHOCTH KOHCTPYKLMH MAIIUH C

IMETOJIOB, BEICOKOITPOU3BOAUTENBHBIX
BEIYUCITUTEIBHBIX CUCTEM U HAYKOEMKHUX
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIA/ICTh:

MHCTPYMEHTAMH Pa3pabOTKN MHKECHEPHBIX
[IporpaMM OJHOI U3 COBPEMEHHBIX
BBIYUCIUTEIBHBIX CPell MPOrPpaMMHUPOBAHUSL..

IMCIIOJIb30BAHUEM COBPEMECHHLBIX BbIYMCIUTCIBHBIX

CamocTos-
TebHas
paborta,
TeKIWH,
MpaKkTHiec-
KUC 3aHSTUS,
maboparop-
HbIE 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
KOHEUHIX I/IeMEHNO8.

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

npeocmasisims OmMoelbHble
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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OIIK-5

Cnocoben
pazpabaThIBaTh
QITOPUTMBI U
KOMITBIOTEPHBIC
[POrPaMMBI,
MPUTOTHBIC TSI
MPAKTUIECKOTO
MPUMEHEHUS, CPEJICTB
reyaTu.

3HATH:

OCHOBHBIE TIPUHIIUTIBI AITOPUTMH3AINA TIPH
pa3paboTKe U UCTIOIH30BAHUY WHIKCHEPHBIX
[MpOrpaMM pacyeTa HalpsHKCHHO
ImecopMUPOBAHHOTO M TEIUIOBOTO COCTOSTHHH
KOHCTPYKUUH MaIlKH.

YMETh:

MCIIOJIb30BaTh COBPEMEHHOE MTPOrPaMMHOE
obOecrieueHue I pa3paboTKH MPOrpaMm
MHXCHEPHOI'O aHAJIN3a HAIPSKECHHO
InehOpMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
neTanei U y3J10B 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 3

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 3HAHUN B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

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

07151 NPUKAAOHBIX NPOSPAMM MeMooa
KOHEUHbIX I/1eMEHMOG;

- 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 BBICTYIIJICHUIO C JIOKJIaJI0OM
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I1K-1

CriocobeH
MPOSKTUPOBATH
KOMITBIOTEPHOE
MPOrPaMMHOE
oOecreyeHue,

BHATH:

TEOPETUYECKNE OCHOBBI KOMITBIOTEPHOTO
MPOEKTHUPOBAHUS HA OCHOBE 3((HEKTUBHOTO
COYETaHUs [IEPENOBBIX TEXHOJIOTUN U BBIIIOJHEHUS
MHOTOBapHUaHTHBIX PACUETOB C UCTIOIb30BAHHEM
BEICOKOITPOU3BOAUTEIBHBIX YMCICHHBIX
QITOPUTMOB MHXEHEPHOI'O aHATIN3a KOHCTPYKIIUMA
MAIUH.

yMeTb:

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

BJI1aJ€ETh:

HaBBIKAMH MCIIOJIb30BAHUS U Pa3pabOTKH
COBPEMEHHOT'0 MPOrPaMMHOTO 00eCTICYEeHUs
[IPOCKTUPOBAHMS U HHKEHEPHOIO aHAIN3a
KOHCTPYKLMI MallliH.

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

-

9 39

ba30oBblii ypoBeHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIEMEHMbL MAULUH (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
Ogueamernetl) 6 sude pacHemuvlx mooenell

07151 NPUKAAOHBIX NPOSPAMM MeMooa
KOHEUHbIX I/1EMEHMO8;

- CIIOCOOCH camMoCmosamensHo UCHONIb3068AMb
cospemennoe npozpammuoe obecneuenue O
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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Hepeueﬂb OUEHOYHbIX cpebcms no Oucuunﬂune

Tpunosicenue 3

K paboueil npozpamme

«IIpozpammuposanue»
HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIIIBI
00y4JaroIuXxCcs u MeAaroruyeckoro
[paboTHUKA noJ yIpaBICHUEM
Tlenosas w/im Mearoru4eckoro paboOTHHKA C  IICJIBIO Tema (mpobGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLeNLH, POJIA 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 IS PEIICHUs Kelc-
(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
JUCITUTIIAHBI
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 ~ CpelncTBa,  mo3Bosstronue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aroluxcst B IpOLEcC TEM JUIsl TPOBEACHUS
5 Hoﬂélﬁ;izc‘;i’é’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JAUCITYTa,

COOCTBEHHYIO TOUKY 3pEHHUSI.

11ebaToB
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[IpoekTt

(D)

KOHEYHbII  NPOAYKT, IOJy4yaeMbli 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 1poOsieM, OPUEHTUPOBATHCS 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
WHIBUIYAIbHBIX
MIPOEKTOB

Pabouas Terpaap
(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) pENpOIyKTUBHOTO YPOBHS, O3BOJISIONIE
OLICHUBATh U
MMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6a3zoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BAaTh CHENHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEITICHHOTO pasznena
TTVCLIUIUIMHBI,
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 YPOBHH,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHHWs, WHTETPUPOBATH
3HAHUS pa3IUYHbIX oluacTei,
AQpPryMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pasHOypOBHEBBIX
3aJ1a4 ¥ 3aJjaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpelncTBO TPOBEPKHM YMEHHM TNPUMEHSTh
MMOTydCHHBIC 3HAHHUA 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, MPEACTABISIOMNUNA COOOM 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
cOOCTBEHHBIE B3IJISIJIbl HA HEE.

Temsl 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
WM HAyYHOHU 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
00ydJaronerocs 1no OnpeneIeHHOMY pa3zieny,
TeMe, mpobJemMe U T.1.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

HacTuyHO perjaMeHTUPOBAHHOE 3aJaHue,
MMEIOIlee  HECTaHJapTHOE  pelleHHe U
[O3BOJISIONIEE JUArHOCTUPOBAaTh  YMEHHUS,
MHTETPUPOBATh 3HaHUS pa3IMYHbIX
oOnacTei, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3peHus. MOoKeT BBIIOJIHATECA B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/’I
00y4aromuxcs.

TeMbl rpynImoBbIX W/ HITH
VUHJUBUYyaJIbHBIX
TBOPUYECKUX 3aJaHUN

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aJaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBATh
MpOLEAYPY H3MEPEHUs YPOBHS 3HAaHUU 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'II)HI)IM
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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