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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUNIHHBI

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

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

- MMOATOTOBKA CTYJIEHTOB K JESITEIIbBHOCTU B COOTBETCTBUU C KBaJU()UKAITMOHHOU
XapakTepucTukon OakanaBpa mno Hampasienuto 15.03.03 I[lpuknagHas MexaHUKa,
npoduisb: «IIporpammubie 1 1H(PPOBBIE TEXHOIOTMU B TUHAMUKE U IPOYHOCTH.

1.2 3agaun AMCHUIIITHHDI

3agauamMu  gucuuIiUidHbl  «Pa3paboTka  MHXKEHEPHOrO  MpPOrpaMMHOIO
oOecreyeHus SBISIOTCS:

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

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

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

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

2 MecTo TUCHMIUIMHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

Hucuumuinaa  «Pa3paboTka HMHXXEHEPHOTO  MPOTPaMMHOTO  OOECTICUCHUS»
OTHOCHUTCSI K BApUATUBHOM YacTu OJioka | AuCIUIIMH (Moaysei) nmpodeccroHaaIbHOro
IIUKJIa OCHOBHBIX 00pa3zoBaTesibHBIX mporpamm (OOII) mo HampaBJICHUIO MMOATOTOBKH
15.03.03 [IpuknagHas mexanuka, npoduib: «IIporpammubie U HUPPOBBIE TEXHOIOTHU
B JJMHAMUKE ¥ TIPOYHOCTH.

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



- S3BIKM TIPOTPaMMHUPOBAHUS Ui OOECIeYeHHs] MPOTPAMMHBIX KOMIUIEKCOB
JMHAMHKH W IPOYHOCTH;

- MareMatuka (nIuHEHHas anreOpa u auddepeHnuaNIbHOe  MCYHCICHUE,
MaTeMaTUYeCKH aHaJIN3, YpPaBHEHHUS MaTeMaTtudeckod (usukw, nuddepeHnraibabe
YpaBHCHHS U KOMIUICKCHBIN aHAIN3);

- CONPOTHUBIICHUS MaTEPUATIOB;

- TeOpEeTHUYECKasT MEXaHHKA.

3 KomnereHuuu obOyuawuierocsi, ¢gopmupyemble B pe3yJibTaTe OCBOCHHUS
AUCHHUIINHBI

B pesynbraTte OCcBOEHHUS AWCIMILIMHBI CTYJICHT JIOJDKEH O0IanaTh CIETYHOIIUMU
npodeccuonanbabiMu kommeteHusmu ([1K-4, TTK-6, TTK-11):

[TK-4 T'OTOBHOCTB BBIMIOJHATH HAYYHO-HCCIEAOBATEIBCKUE PAOOTHI B OOJACTH MPHKIIATHOM
MEXaHUKH C MCIOJIb30BAHUEM COBPEMEHHBIX BBIUYMCIUTENBHBIX METOJ/IOB, BHICOKOIIPOU3BOAUTEIIBHBIX
BBIYMCIIUTEIIBHBIX CUCTEM M HAYKOEMKHX KOMITBIOTEPHBIX TEXHOJOTHI, IIMPOKO PACHPOCTPAHEHHBIX B
MPOMBIIIJICHHOCTH CHUCTEM MHPOBOTO YPOBHS, M O3KCIEPUMEHTAIBHOTO OOOpyIOBaHUS IS
MPOBEJICHUS MEXaHUYECKUX UCTIBITAHUM.

[IK-6 CrnocoOGHOCT, NPUMEHATH MPOrPaMMHBIE CPEICTBA KOMIIBIOTEPHOUW TIpaduku U
BU3yaJIM3allU PE3YJIbTATOB HAYYHO-UCCIIEIOBATEIBLCKOM JICSITEIBHOCTH, O(QOPMIIATH OTYETHI U
Mpe3eHTAllMl, TOTOBUTh pedeparhbl, IOKIAAbl W CTAaThbU C IOMOIIBI0 COBPEMEHHBIX O(HCHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH, TEKCTOBBIX U TPAPUUECKUX PEIAKTOPOB, CPEACTB IIEUaTH.

[T1K-11 CniocoGHOCTh MPOEKTUPOBATH JIETAIU U Y3JIbI C UCIIOJIb30BAHUEM MTPOTPAMMHBIX CUCTEM
KOMITBIOTEPHOTO MPOCKTHPOBAHKS HA OCHOBE A(PPEKTUBHOTO COYCTAHUS TMEPEIOBBIX TEXHOJOTHHA U
BBIIIOJIHEHUS] MHOTOBAPUAHTHBIX PAaCU€TOB.

B pesyabrare ocBOeHUs

o0pa3oBaTe/ibHOI
Kona DOIDAMMEI IlepeueHb MIAHUPYEMBIX Pe3yJbLTATOB
KOMIIeTeHITHH P pu o0yueHHsl O JUCIUILJIMHE
00yYaroLIuiicst J0J1KeH
00J121aTh

[1IK-4 I'0TOBHOCTEL BEIIOJIHATH 3HATD:

Hay4HO- ® CHUHTAKCHUYECKHUE KOHCTPYKIIUH,

HCCIIEIOBATEILCKUE CTPYKTYPHI IaHHBIX, HA0OPHI METOJIOB

paboThl B 00J1aCTH
MPUKIIQTHON MEXaHUKH C

U cOCTaB OMOIMOTEK MPOLEAYP
061)eKTHO-OpI/IeHTI/IpOBaHHOFO A3bIKA

HCIIOJIb30BAHUEM IIporpaMMHUpPOBaHUs.
COBPEMEHHBIX YMeTh:

BBIYMCIIUTEIBbHBIX e pa3pabarbIiBaTh KOMIIOHEHTHI
METONOB, WHXCHEPHBIX IIPOrpaMMHBIX

BBICOKOTIPOU3BOIUTEIBHBIX
BBIYMCIIUTEIIBHBIX CUCTEM
Y HAYKOEMKHX
KOMIIBIOTEPHBIX
TEXHOJIOTHH, IHPOKO
pacrpoCTpaHEHHBIX B
MPOMBIIIUIEHHOCTH CUCTEM
MHPOBOT'O YPOBHS, U

KOMIUIEKCOB JUIsl HCCIIEIOBAHUS
JUHAMUKU U IIPOYHOCTH
KOHCTPYKIMI MaIluH C
UCIIOJIb30BAHUEM COBPEMEHHBIX
BBIYHMCIIUTEIBHBIX METOJIOB,
BBICOKOIIPOU3BOAUTEIIBHBIX
BBIYHMCIIUTEIIBHBIX CUCTEM H
HayKOEMKHMX KOMIIbIOTEPHBIX




JKCIEPUMEHTAIBHOTO TEXHOJIOTH;

o0opynoBaHUs st BJIAJIETh:

MPOBEACHUS ® UHCTpYMEHTaMH pa3paboTKu

MEXaHUYECKHUX UH)XCHEPHBIX MPOTpamMM OJHOU U3

WCIIBITAaHUH. COBPEMEHHBIX BHIYMCIUTEIBHBIX CPEl
IpOrpaMMHUPOBAHUSI.

I1K-6 CrocoOHOCTh MPUMEHSTh | 3HATh:

IporpaMMHBIC CPCAICTBA ® OCHOBHBIC HIPUHIMIIBI

KOMITbIOTEPHOU TpaduKu 1 QITOPUTMU3ALINYI TIPU Pa3padOTKE

BU3yaJIU3allUU UCIIOJIb30BaHUU MH)KEHEPHBIX

pe3yabTaTOB HAYYHO- MporpaMM pacuera, HalpsHKEHHO

HCCIIEI0BATENbCKON ne(OPMUPOBAHHOTO U TEILJIOBOTO

NEeSITeIbHOCTH, OOPMIISTD COCTOSIHMM KOHCTPYKIIMI MallluH.

OTYETHI U MPE3CHTAINH, yMeThb:

TOTOBUTH pedepaTsl, ®  HCIIOJIL30BaTh COBPEMEHHOE

JMOKJIaJlbl M CTaThH C IpOrpaMMHOE OOecreueHue Asl

IIOMOIIBIO0 COBPEMEHHBIX pa3pabOoTKU IPOTrpaMM UHKEHEPHOTO

oQuCHBIX aHalm3a, HalIpsDKEHHO

MH(OPMALMOHHBIX ne(hOpMUPOBAHHOTO U TETLLIOBOTO

TEXHOJIOT Ui, TEKCTOBBIX U COCTOSIHMI JIeTajiedl ¥ y3JI0B MallliH.

rpaduuecKuX PEeAakTOPOB, | Bagerh:

CPEACTB IICIaTH. ® HaBBIKAMH IIPUMEHEHUS CUCTEMBI
IPOrpaMMUPOBAHUS IS pa3paboTKu
MPUKJIIAIHBIX TTPOTpaMM JJIS pacyera,
HaANPSDKEHHO 1e(hOPMUPOBAHHOTO U
TEIJIOBOT'O COCTOSIHUM JIeTale! U
y3J10B MalllMH.

[K-11 CrnocobHOCTh 3HATh:

MIPOCKTUPOBATH JICTAIU U
y3J1bl C UCIIOIB30BAHUEM
MPOTPaMMHBIX CUCTEM
KOMITBIOTEPHOTO
MMPOCKTUPOBAHUS Ha
ocHOBE 3((HEKTUBHOTO
COUYETaHUS MEePETOBBIX
TEXHOJIOTHH U
BBIIIOJTHCHUS
MHOT'OBapUaHTHBIX
pacyeTos.

® TEOPETUYECKHE OCHOBHI
KOMITHIOTEPHOTO MMPOCKTHPOBAHUS HA
OCHOBE 2((EKTUBHOTO COYETAHUS
MEePEIOBBIX TEXHOJIOTUI U
BBITMIOJTHEHHS] MHOTOBAPHAHTHBIX
pacyeToB C UCIOJIb30BAaHUEM
BBICOKOITPOU3BOUTENLHBIX
YHUCIIEHHBIX AJITOPUTMOB
WH)XCHEPHOTO aHaJN3a KOHCTPYKIIHMA
MaIlIWH.
yMeThb:

® COCTaBJISITh CTATUYCCKHUE H
JMHAMHUYECKHE PacUeTHBIC MOJICITH
JUTSI FHOKEHEPHOTO aHalu3a u
paIMoOHaIBHOTO TPOSKTUPOBAHUS
KOHCTPYKIIUI MAIllVH;

BJIA/IETh:

® HaBBIKAMHU UCIOJB30BAHUS U
pa3paboTKu COBPEMEHHOTO
MIPOTPAMMHOTO 00€CTICUCHUSI
MIPOEKTUPOBAHMSI U HHKEHEPHOTO




aHaJIM3a KOHCTPYKIMM MaIIuH.

4 CTpyKTypa U co/iep:KaHue QU CUUIIINHBI

OO6miast TPyA0EMKOCTh JUCHUIUIMHBI COCTAaBIsAET 6 3a4eTHBIX eAWHHII, T.e. 216
akameMuuecknx gacoB (u3 HuX 110 gacoB — camocTosITenbHAs paboTa CTY/ICHTOB).

JlucrumiiHa YWTaeTCsl Ha BTOPOM, TpeTheM Kypcax B 4, 5, 6 cemecTpax.
[IpoBogsTcs mabopaTopHbie paboThl — 53 Yaca, IpakTHUeckue 3anatus 53 yaca. Popma
KOHTpOJISI —3a4eThl (4, 5 cemecTp), 3k3ameH (6 cemectp).

Bux yueOHoii padorsl | Bcero yacos Cemectp
4 5 6
OO0mast Tpy10eMKOCTb 216 (6 3.¢.) 72 (23e) | 72(23.e) | 72(23.e.)
AyIuTOpHBIE 3aHATHS 106 36 34 36
(Bcero)
B ToMm uncie
JCKITUU - - - -
[TpakTHyeckne 3aHITHS 53 - 17 36
JlabopaTopHbIe 3aHATUS 53 36 17 -
CamocTosiTenbHas 110 36 38 36
paboTa cTy/IeHTa
KypcoBas padota HET HET HET HET
KypcoBoli mpoekr HET HET HET HET
Bua npomexxyTouHOM 3ader 3ader DK3amMeH
aTTecTaluu

CtpykTypa ©  coJepkaHM€ JUCHUIUTUHBI  «Pa3paboTka  WHKEHEPHOTO

MIPOTPAaMMHOTO OOECIIEUEHUs» TI0 CPOKaM U BUJaM PaboThl oTpakeHbl B [Ipunoxenun
1.

Conep:xanue pa3aesioB IMCHUIIAHBI.

Tema 1. BBenenne.

O030p aKTyaJIbHBIX MPUKIAAHBIX 3a]a4 JUHAMUKUA U MPOYHOCTH, IPU PEIICHUU
KOTOPBIX HCMOJIb3YIOT WHXKEHEPHBIE MPOrpaMMHBIE KOMIUIEKCHL. O030p CTPYKTYpHI U
(yHKIIMOHATIAa WHXEHEPHBIX MPOTPAMMHBIX KOMIUIEKCOB JWHAMUKH W MPOYHOCTH,
CBSI3aHHOTO C OCYIIECTBJICHHEM TE€OMETPUUECKOTO MOCIMPOBAHUs, BBITTOJTHEHUEM
JTUCKPETU3ALMKN TeOMETPUYECKUX OOBEKTOB, CO3JaHUEM KAaueCTBEHHBIX TIpadUuecKux
M300paKEHUM, MPOBEICHUEM CJIOKHBIX BBICOKOIIPOU3BOJIUTEIBHBIX MapalieIbHBIX
BBIYMCIICHU C OoyibmiMMH OOBEMaMM JaHHBIX JIJII  aHalld3a HaIPsSKEHHO-
1e(hOpMHUPOBAHHOTO COCTOSIHUSI, KOJICOAHUH, YCTOMYMBOCTH, TEPMUIECKOTO COCTOSTHUMN
JieTajer 1 y3J10B MaIlHH.

O0630p BO3MOXHOCTEH COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB pPa3padOTKH
(cpen  pa3pabOTKH, KOMMIJIATOPOB, OTJIAAYUKOB, OMOIMOTEK TpoUEayp U Jp.)



UHXECHEPHBIX KOMIUIEKCOB JWHAMUKM W NOPOYHOCTU. TEHAECHUHMH Pa3BUTHS
MHCTPYMEHTOB pa3pabOTKW HMHKEHEPHBIX MPOrPAaMMHBIX KOMILJIEKCOB MJI pPELIEHUs
3a/1a4 JMHAMUKA U TPOYHOCTH.

O030p anmapaTHOW YacTH BBIYHMCIUTEIBHBIX CpPEICTB, HUX aPXUTEKTYpHI,
KOMIIOHEHTOB, NiepuepuitHoro 000py10BaHMsI, KOTOPOE 3a/1eUCTBYETCA MHKEHEPHBIMU
IporpaMmMamMu Il petieHus 3a/1a4 JTMHAMUKA U TPOYHOCTH.

O630p 5(PeKTUBHBIX U  TPOUZBOAUTEIBHBIX YHUCICHHBIX  aAJITOPUTMOB,
peanu3yeMblX B HWHXXEHEPHBIX MPOTrPaMMHBIX KOMIUIEKCAX I peleHus 3aaad
OUHAMHKU U IPOYHOCTH.

JleMoHCTpauust  pe3yJbTaTOB IMPUMEHEHHsS] pa3pabOTaHHBIX  MH)KEHEPHBIX
OPOrpaMMHBIX KOMIUIEKCOB B HCCIEJOBAHUSIX pEaJbHbIX KOHCTPYKUWWA MAIIKH.
DNeMEeHThI MAaTPUYHOM alreOphbl U TeOMETPUUECKOTO MOJICTUPOBAHMUS.

Tema 2. Kpatkmii 0030p npeamecTBYIOIIAX MATEPUANOB, HA KOTOPBIX
OCHOBAH JAHHBIH KYPC.

ba3oBbie TOHATHS, TEPMUHBI M ONPEIECICHUS, OCHOBHBIE CHUHTAKCHYECKHE
KOHCTPYKIUH, CTPYKTYPbI JaHHBIX s3bIKa MporpaMMupoBanus C++.

AndaBUTHO-1IUPPOBBIE CUMBOJIBI, KIIOYEBBIE CIIOBA, HACHTU(HUKATOPHI, 3HAKH
omnepanui sA3bIka nporpaMmupoBanus C++. KomMeHTapun B TEKCTE MPOrpaMMBI.

[IpocThle TUMBI JaHHBIX, YKa3aTeIu, MACCUBBI, CTPYKTYphl. ONrcaHue JaHHBIX B
porpamme.

Jlornueckue BolpaxeHnus. Jlornueckue onepauu. ApupmMeTHIeCKUe BbIPAKECHUS.
Apudpmernueckue onepauuu. [IpuopuTeT BBINOJHEHUS OINEpaluil Npu BBHIYUCICHUU
3HaueHus BelpaxkeHus. [Ipeobpa3oBanue TUIOB JaHHbBIX.

basoBeie  omepaTtopel  s3pika  mporpammupoBanus  C++. Oneparopsl
IIPUCBaNBAHMSI, LIUKJIA, YCIIOBHBIE, IIEPEX0/1A, COCTABHBIE.

[Ieperpy3ska onepaTopos.

Ucnonb3oBanne Qynkiuii. @opmanbHble mnapameTpbl. OOMEH JaHHBIMH TIO
3HAYEHUIO U 10 CChUIKE. Bo3Bpalaemslii mapameTp.

Crnosxnble Tunbl JaHHbIX. Kiacesl. CTpykTypa kiacca. [loHstus o0bekTa Kiacca.
[IyOnryHble W 3alllMIIEHHBIE AJEMEHThl Kiacca. ba3oBble M NPOU3BOAHBIE KIIACCHI.
Hacnenosanue. [leperpyxaembie QyHKIIUU.

NHcTpyMeHTallbHBIE — CpencTBa  mporpaMmMmupoBanud. HHrtepdeiic  cpensl
nporpammupoBanus  MS  Visual Studio. Ilanmenmu «OGo3peBarenb — peIICHHIY,
«IIpencraBnenue kiaccoBy, «Pecypce». CnocoObl cO3MaHUST U HACTPOMKH IPOECKTA.
Coznanne pecypcoB (AMaNOrOBBIX TIaHEJeH, MaHeled WHCTPYMEHTOB, MEHIO,
aKcesjepaTopoB H Jip.) Ha OCHOBE 11absoHOB. Mcnonb3oBanue «MacTtepa Ki1accoBy» AJis
CO3/1aHUs TEPEMEHHBIX, (PyHKUIMH, Ki1accoB. BO3MOXHOCTH BBIMOJHEHUS OTJIAJIKU
ITPOEKTA.

Co3naHre KOHCOJBHBIX MNpuiokeHHd. CTpyKTypa KOHCOJBHOM NIPOrpAMMBI.
JupekTuBbl mpenporeccopa. ['mobanbHOE M JIOKAaJbHOE MPEACTABICHUE JIaHHBIX.
O6mactu BUAMMOCTH TepeMeHHbIX. (CTarhuueckoe W JUHAMUYECKOE pPa3MElICHUE
naHHbIX. Onepanuu BBOJIa/BBIBOJA HA KOHCOJb yIpaBieHus, B (aitn. Komnunsuus u
OTJIaJ(Ka IPOTPaMMBI.



Coznanue mpuiIoKeHU Ha OocHOBE OJsoka nuanora. O630p CpeacTB OMOIMOTEKU
MFC (MS VC++) s co3maHuMs NPUIOKCHHH Ha OCHOBE OJIoOKa JHaliora.
Hcnonp3oBanne WHTEP(EUCHBIX JJIEMEHTOB YIPaBICHUS THIA: KHOMKA, OKHO
pEeNaKTHUPOBaHUs, MEPEKItoYaTeNb, CUCKH, OeryHok u ap. Co3nmanue oOpabOTUMKOB
COOBITUH TIpH PabOTE C ITEMEHTAMHU yIIPABJICHHUS.

Coznanne mpuinoxeHuil ¢ rpapuueckum unrepdeiicom. Cpencrsa 6uOIMOTEKH
MFC (MS VC++) mist co3manus TpwWiokeHHH ¢ rpaduueckuM wuHTepdericom (B
apXUTEKType  «IOKyMEHT-TIpeicTaBieHue»). Hacrtpoiika Buga  rpadudeckoro
npuwiokeHusi. CTpyKTypa MPUIIOKEHUN B apXUTEKTYype «IOKYMEHT-TIPEJCTaBICHUE» C
OJIHUM JTOKYMEHTOM / MHOTUMH JJOKYMEHTaMH.

Pabota ¢ rpaguyeckuMu MHCTPYMEHTAMU PUCOBAHUS OKHA: OOBEKTHI KIJIACCOB
KHUCTb, [1€PO, OUTOBBIA MACCUB, IPUQT, PETUOH.

Co3naHve »3JEeMEHTOB YIPABIEHHUSA: OCHOBHOE MEHIO U €ro dJEMEHTHI,
KOHTEKCTHOE€ MEHIO, MaHelb HMHCTPYMEHTOB. lMcnonb3oBaHuE TOpsSAYUX —KIIABUII
(axceneparopoB) s ynpasieHus mporpaMmoid. CriocoObl paboThI ¢ MBIIIBIO. 3aaHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Cozpnanue AoYepHUX OKOH M OJIOKOB JManiora (MoJajdbHbIN/HEMOAAIBHBIN OJIOKU
nayaora, OJIOK Juajora co BKIagKaMu).

OOmue 610KM Iuanora: OTKPbITh (DAl AJi1 YTEHUs], OTKPBITh (ailin Juis 3a1ucH,
BBIOOp 1B€TA, BBIOOD HIpU(Ta TEKCTA, IeYaTh JOKYMEHTA U Ap.

3anyck NpuiIoKeHuM 13 nporpammel. Co31aHue TOTOKOB.

Tema 3. Bo03MOXKHOCTH CO3aHUSI PeATHCTHYECKHX H300pakeHUuil B
HH/KEHEPHBIX MPOrPAMMHBIX KOMILIEKCAX ¢ MoMobIo oudauorexkn OpenGL.

[IpeumymectBa wucnonb3oBanusa Oubmuorekn OpenGL nana  pazpadotku
rpaduyeckoro uHTepdeiica B MHKEHEPHBIX MPOrPaMMHBIX KOMILJIEKCAX [0 CPaBHEHUIO
C MCHOJb30BaHHEM CTaHAapTHBIX rpaduueckux ¢ynkimii (GDI) cucremsr Windows.
OcHOBHBIE TIPUHIUIIBI BEKTOPHON W pacTpoBoil rpaduku. HavanbHble cBeAeHHUS O
o6ubnnorexke OpenGL. Opranu3zaims A0CTyIa U3 HHKEHEPHOW MPOrpaMMbl K (QYHKIIHAM
oubmmotexkn. Tumsl qanHBIX B OpenGL.

CpenctBa OubOmmotexku OpenGL mns co3ganusi TpadUUecKHX WHKEHEPHBIX
nporpamm Ha si3eike MS C++. CuHTakcudeckue KoHCTpykimu komana OpenGL. O630p
KoMaH 6ubmmnorexkn 0azoBbix pyHkumii OpenGL. OcHOBHBIE YTUIHNTHI B OUOIHOTEKE
yriut OpenGL (GLU - 6ubmuoreka). DyHKIHMH JOMOJHUTEIBHOW  OMOIHMOTEKH
OpenGL (AUX - 6ubmuoteka).

Tema 4. Pa3paGorka mnpocrToii rpadguyeckoil MH:KEHEPHOIl MNPOrpaMMBbl,
peanusymwouieii pynkuun oudoauoreku OpenGL. YnpaiieHue npetoM. BekTopHbie
NPUMUTHUBBI.

Nunnmanuzanus okna B OpenGL. 3amanue mBera (oHa W TEKyIIero IBETA.
BekTopHble TPUMUTHUBEI — BEPIIHUHBI, OTPE3KU MPSIMBIX JUHUH, MOCIEI0BATEIHBHOCTH
OTPE3KOB MPSMBIX JHHUHN (TIOJUINHUY), 3aMKHYTHIE TOJWIMHUH, TPEYTOJILHUKHU, BEEP
TPEYTOJbHUKOB,  CBSI3aHHBIE  TPEYTOJBHHUKH,  YETHIPEXYTOJbHUKH,  CBS3aHHBIC
YEeTHIPEXYTOJbHUKH, TIOJUTOHBI (MHOTOYTOJIFHUKH). Y TIpaBJICHNE CTIQ)KHBAHUEM JTUHU T
IIpH pa3BEePTKE BEKTOPHOTO MPUMHUTHBA B pacTp (YCTpaHEHUS CTyMeHYaToro 3dexra).



CTOpOHBI MOBEPXHOCTH MHOTIOYTOJbHUKA. PEeXHMBI OTOOpa)K€HUsI BEpIIWH, JIMHUM,
obnacteil. YnpapieHue y1aJieHueM HeBUAUMBIX JIMHUM.

3D-006bekTh AUX-01OIHOTEK Y.

O630p METONOB yJaJdeHUs HEBUAWMBIX JUHUN. ANTOPUTMBI BEKTOPHOTO
yAAJICHUs] HEBUAMMBIX JIMHUI. PacTtpoBoe yaaieHne HeBUAMMBIX JIMHHUMA. TecT riryOnHbI
c ucnosib3oBaHueM Z-Oydepa.

Pa3paboTka mHx’eHepHOUW rpaduueckoil mporpaMmbl pacyeTa T€OMETPHUYECKHX
XapaKTePUCTHK MPOU3BOJBHOTO MpOoduis MOMepeyHoro cedyeHus Oanmku (pacuer
IUIOIIA/IA, CTAaTUYECKHMX MOMEHTOB, IIOJIO)KEHHUSI ILIEHTpa TSKECTH, TJIABHBIX
[EHTPAIbHBIX MOMEHTOB MHEPIUH, ONPECIICHUE OPUEHTAIINH TIaBHBIX OCEH).

Tema 5. Co3nanue cpeacrBamu OpenGL  cj0KHBIX TreoMeTPpHYECKHX
00bEKTOB.

O0630p METOZIOB Fr€OMETPUUECKOTO MOJICTUPOBAHMS TTOBEPXHOCTEH.

Ucnons3oBanne kpuBbliXx be3be, NURBS-kpuBwsix. Co3maHue NOBEpPXHOCTEH
besse, NURBS. Tpuanarymsius obaactu. Metoasr Tpuanryssiiuy B OpenGL.

Tema 6. Padora ¢ pactpoBbiMu 00bekTamMu. DopmupoBanue, oydepusamnusi,
BBIBO/I OUTOBBIX 00beKTOB cpeacTBamu OpenGL.

burtoBbie 00pa3bl. BeiBog OUTOBBIX 00BEKTOB. CTpyKTypa rpaduyecKux JaHHBIX.
Ucnons3oBanue Oydepa/oydepoB kaapa. Crtpykrypa BMP-daitnos. BriBon BMP-
¢atinor cpencrBamu OpenGL.

Tema /. IlpoenupoBaHue MPOCTPAHCTBEHHBIX 00BEKTOB HA IIOCKOCTh

[TonsTus: cuctemMa KOOpPAMHAT OOBEKTAa, CHUCTEMa KOOpJIMHAT HaOJOJATelNs,
CHUCTEMa KOOpJAMHAT OKHA MPOrpaMMbl, (pu3ndeckas cucreMa KOOpAUHAT (OTHOCUTCS K
MOHHUTODPY). AdduHHbIE mpeoOpa3oBaHus KOOpAUHAT (IOBOPOT, IEpPEMEIICHUE,
orpaxxenue). IlapamnensHoe M mepcrekTHBHOE MpoenupoBaHue. Oprtorpaduyeckoe
npoenupoBaHrue. AKCOHOMETPHUUYECKOE NpoelupoBaHue (M30METpusi, AUMETPHS,
tpumetrpusi). CpeactBa OpenGL nnsi  BBINONMHEHHS ONEpaMii  MPOCIMPOBAHUA.
[IpumeHeHne TMIIOCKOCTEW OTCEUCHUsS. BBINMOJHEHUE OTCEYEHUM HWHCTPYMEHTOM
«HOYKHULBI.

PazpaboTka  uHXXEHEpHOW  TpaduyecKkoll  MporpamMMmbl,  OTOOpakarolen
TPEXMEPHBIN O0OBEKT B MPOU3BOJIBLHOM MacIlITade U paKypce ¢ yNpaBIC€HUEM MbIIIBIO.

Tema 8. Padora ¢ Tekcrypamu B OpenGL

[lonsitue Ttekctypol. Buael Tekcryp. Ilapamerper  Tekctyp. CrnocoObl
dbopmupoBanus Tekctyp. Hanecenue TekcTypbl Ha 00beKT. B3anmonencTBie TEKCTyp ¢
IIBETOM O0OBEKTA.

Pa3paboTka uHKeHepHOU rpadudecKoil MporpaMMmbl ¢ MPUMEHEHUEM TEKCTYP
JUTSI OTOOpaXEHUSI TPEXMEPHOTO 00BEKTA.

Tema 9. YnpaBJ/ieHne IBeTOBbIMH CBOMCTBaAMHU 00beKTa. OcBelieHne CleHbl
B OpenGL

VYrnpaBneHue ocBelmeHHOCThI0. CBOKCTBA IBETA NPUMUTHUBOB, M3 KOTOPBIX
dhopmupyeTcsi 00beKT, 0€3 BBIMOJHEHUS pacueTa OcBelleHHOCTU. OToOpakeHue 1BeTa
MPUMUTUBOB C YYETOM OCBEIIEHHOCTH OOBEKTa. 3aJaHue sl MOBEPXHOCTU CBOMCTB
¢bonoBoro,  AUGPy3uOHHOTO,  3EPKAIBHOTO U  AMHUCCHOHHOTO  OTPaKCHUSI.
Hcnonb3oBaHre MOHATUS «TyMaH» AJid co3/laHus dpQexra riryOrHsb.



Onucanue mnapaMeTpoB  HUCTOYHMKOB  cBeTa  (TIO3UIMHU,  HaIpaBJeHUS,
MHTEHCUBHOCTH, CTENIEHU 3aTyXaHHUs, YIJbl KOHYCa U APYTUX MapaMeTPOB UCTOYHUKOB
(dboHOBOTO, MM(Y3HOTO, 36PKATHHOTO CBETA). Pe)KMMBI CMEIICHMSI IIBETOB.

Pa3pabotka wuHXXeHepHOH TpaduyecKoil MPOrpaMMbl, HILIIOCTPUPYIOIIEH
BO3MO>KHOCTH MPUMEHEHHS OCBEHICHHOCTH K TPEXMEPHOMY OOBEKTY.

Tema 10. Co3gaHme peaJucTHYeCKHX M300pa’)keHUMi B HHKEHEPHBIX
NMpOrpaMMax ¢ KOMILUIEKCHBIM MCI0JIb30BaHNeM Bo3Mo:kHocTel OpenGL

['padmyeckue QyHKIMH TpOrpaMMBI-TIpENpoIieccopa MPOrPaMMHON CHCTEMBI
MeTona KoHeuHbIX dJeMeHToB (MKD). Paspaborka wuHxkeHepHOU rpadudeckoi
OpPOrpaMMBI-IIPOTOTUIIA  BU3yanu3atopa  wmonened MKD ¢ KOMILIEKCHBIM
HUCIIOJIL30BAHUEM  BO3MOXKHOCTEH OpenGL. OOecrieueHre  B3aUMOIEHCTBUS
pa3pabOTaHHON MPOTPAMMBI C YHUBEPCAIbHBIMU MPOTPAMMHBIMU KOMIUIEKcaMu ANSYsS,
LS-Dyna.

Tema 11. OcHOBBI OPraHM3anyy NAPALJIEJIbHOT0 BHIINOJIHEHNS AJITOPUTMOB

3amauyn  OUHAMHKA W TMPOYHOCTH MAIMH, TpeOyIomue 3HAYUTEIhHBIX
BBIYMCIIUTEIFHBIX 3aTpaT. AJITOPUTMBI B HMHXKCHEPHBIX IpOrpaMmax IWHAMUKH U
MPOYHOCTH, MPOU3BOJUTEIHHOCTH KOTOPHIX MOXXHO 3HAYHUTEIHHO TOBBICUTH 32 CUET
pacmapaieTMBaHMsI IPOIIECCOB.

ApXuTeKTypa TMapajieNbHBIX BBIYUCIUTEIBHBIX  CHUCTeM. [lapannenbHbie
BBIUHUCIUTENIbHBIE CHUCTEMBI C OOIIed NaMAThIO. BBUKMCIUTENbHBIE CHUCTEMBI C
pacmpesieieHHOM TaMsThIO, KiIacTephl. PacmpesneneHHbIe CETeBbIE BBIYUCIUTEIHHBIC
CUCTEMBI.

00630p cpelicTB MapaIeIbHOTO IPOrPaMMHUPOBAaHMS HA OCHOBE TexHosoruii MPI
(c pacnpenenenHoit mnamsteio), OpenMP (c oOmelt mamsaThio). THUIOBBIE CXEMBI U
MOIeNn OpraHu3aluu napajieIbHBIX BBIYHCIICHUN B
MHOTOITPOIIECCOPHO/MHOTOIIOTOKOBOW CHUCTEME.

[Ipumepst  a3ddexkTuBHOTO U HEAIDDEKTUBHOTO  MPUMEHEHHUS  CPEICTB
pacmapajsielMBaHusl B aJITOPUTMaxX pEIICHUS CHUCTEM JUHEHHBIX anreOpamdecKux
YPaBHEHHI BBICOKOTO MOPSJIKA.

Tema 12. Ucnoan3oBanue OpenMP nis pacnapaJjuieTMuBaHusi aJITOPUTMOB B
HHKEHEPHBIX MPOrpaMmmax.

Pa3paboTka WHXKEHEPHBIX TMPOTPaMM C MapaJIeNbHBIM  BBITIOJIHEHUEM C
ucnonpzoBanueM OpenMP. O630p nupextuB u Gynkmmii OpenMP.

Tema 13. Opranu3auusi BbICOKONPOU3BOAUTENbHBIX BbIYUCJIEHUH ¢
3a/1efiCTBOBAHUEM PeCypCcoOB BH/IEOKAPT.

Hcnonb3oBanne BO3MOXKHOCTEH mporpamMmHo-anmapaTtHoi cucrembl CUDA
BBIMOJIHEHHUS TapajUIe/IbHBIX oneparuii Ha Buaeonporeccopax Nvidia. Apxurextypa
Buzeokapt Nvidia. Aromapasie onepaiur B CUDA. Marpuunsie oneparuu 8 CUDA.

Tema 14. Pa3paborka MoayJ/ieil HMH:KEHEPHBIX NMPOrpaMM, peajn3yuIuxX
AJITOPUTMBI ABTOMATHYECKO Ir'eHePallMi CeTOK KOHEYHBIX 3JIEMEHTOB.

O030p METOJOB aBTOMATHYECKOW TeHEpAIlMM CETOK KOHEYHBIX JJIEMEHTOB Ha
JIBYMEPHBIX M TpeXMepHbIX obnactax. I[loHATHS peryiaspHOd W HeperyJIsapHOR
pa3ouBku. Buabl perymsipHbIX ceTOK. MeToabl aBTOMAaTUYECKOW TeHepaluu
HEPETYSPHBIX CETOK.



Tema 15. Pa3paboTka MojayJieii MH:KEHEPHBLIX NMpPoOrpamMm, (popMHUPYIOUIHX
OCHOBHbIC MATPHIbI Pa3JHYHBbIX THIOB KOHEYHBIX JJIEMEHTOB /IS aHAJIM3a
AUHAMHUKH U POYHOCTH KOHCTPYKIUI MallIuH.

Peannsanyst OCHOBHBIX COOTHOIIEHHWM JUISI CTEPKHEBOIO KOHEYHOI'O AJIEMEHTA,
0aOYHOTO KOHEYHOTO JJIEMEHT, TPEYTOJIbHOTO KOHEYHOTO 3JEMEHTa ISl PEIIeHUs
TIOCKOM 33/1a4M TEOPUU YIPYTOCTH.

Peanuzanust OCHOBHBIX COOTHOLIEHWUH IJIs1 HM30MapaMETPUUYECKUX KOHEUHBIX
AJIEMEHTOB Ul pELIEHHs IUIOCKOM M TPEXMEPHOW 3a4ad TEOPUHM YIPYTOCTH.
YeThlpexyroiabHbId OMIIMHEHHBIN M30IapaMeTpUUEeCKU KOHEUHBIH AJIEMEHT IIOCKOTO
HaIPSHKEHHOTO COCTOSIHUSI. OO6beMHbIN BOCBMMY3JI0BOM HIECTUTPAHHBIN
U30MAPAMETPUYECKANA KOHEUHBIA 3JEMEHT JUIsi MOJEJIHUPOBAHHS  TPEXMEPHOIO
HaNpPsHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHHUS.

Koneunble sneMeHTHl 1711 pacuera usruba ruiactuH. KoMOuHupoBaHuHE C
AJIEMEHTAMHM pacyeTa IUIOCKOTO HAIPSKEHHOTO COCTOSHUS JUIsl CO3/IaHUSI DJIEMEHTOB
0000ukH 00mero mnosiokeHusi. KoHeYHbIe 3J€MEHThl TOHKOM OCECUMMETPUYHOM
000JI0YKH. YYeT rpaHUYHBIX YCIOBUM B 33J]a4aX MEXaHUKH 1€POPMUPYEMOTO TBEPIOTO
Tena.

Peanmnszanpss COOTHOMIEHWHA KOHEYHBIX JJIEMEHTOB JUIsl pPEIICHUS 3a7ad
TEIUIONTPOBOJAHOCTH. YUET IPAaHUYHBIX YCIOBUH B 33J1a4aX TEIUIONPOBOJHOCTH.

Tema 16. Pa3padorka MoayJ/ieil MH:KEHEPHBLIX NPOrpPaMM, peaju3yoLIHX
3ppexTHBHBIE AJTOPUTMbI PpeEHIEHHS CHCTEM JIMHEHHBIX aJredpamyecKux
YPaBHEHHI BHICOKOIO NMOPAIKA ¢ CHMMETPHUYHBIMH Pa3pe:KeHHbIMU MATPUIIAMHU.

O030p TPSMBIX AJITOPUTMOB PELICHUS CHUCTEM JIMHEHHBIX alreOpanyecKux
YPAaBHEHHI BBICOKOTO TOpSAKA C CHUMMETPUYHBIMU pPa3peKEHHbIMU MAaTpPULIAMMU.
Peammzanus meroma LDLT nns pemenus cucTeM IHMHEHHBIX — aireOpandecKux
ypasHenuii. O6nacts npumenuMoctd Meroga LDLT. O630p urepaloOHHBIX METOIOB
pemenus cucteM MKD. Peanuzanusa mMeTona CONPSHKEHHBIX TPAAUEHTOB. Y CKOPEHUE
MPSAMBIX U UTEPALIMOHHBIX METOJIOB 32 CUET CIEUHUATbHBIX NPOLEAYp HyMepaluu y3J0B
KOHEYHO-3JIEMEHTHBIX MOJEJIEH.

Cxembl xpaHeHHs paspexeHHbIX Marpull B MKDO. 3anmonHeHue pa3peKeHHBIX
Marpuy, MKD 1npu pelmeHun CUCTEM YpPaBHEHUM MPsSMBIMM MeToAamu. MeTonsl
SKOHOMHUHM MaMsITH W TMOBbIIIEHUS ckopocTH pemenuss MK3. O030p anropurMon
BBIOOpA ONTHUMAJIBHOTO MOPSIAKA UCKIIOUEHHUsI CTEIIEHEW CBOOOIbI MPU MCIIOIb30BAHUU
MPSIMBIX METOOB.

Tema 17. Pa3zpaGorka MojayJieil MH:KEHEPHBIX NPOrpaMM, peaju3yHoIIHX
3¢ deKTUBHBIE AJITOPUTMBI pelleHusl 3aJa4Yd Ha COOCTBeHHble 3Ha4yeHusi (B
pacyerax  COOCTBEHHBIX  KOJICOAHHWH  KOHCTPYKIMii, pacyeTax MNOTEepPH
YCTOHYHMBOCTH)

O0630p MeTOJI0B pemeHusT 0000IMEeHHONW MPOoOJIeMbl Ha COOCTBEHHBIC 3HAYCHUS
OOJBITION Pa3MEPHOCTU C Pa3peKEHHBIMU CHMMETPUYHBIMU MaTpullamMH. Peanm3arus
METO/I0B OOpaTHBIX UTEpaIiii, UTEpaLil TOANPOCTPAHCTBA AJIsl ONPENEIICHUS YacTOT U
(dbopM CcOOCTBEHHBIX KOJI€OAHUN KOHCTPYKIMHU, MOJECIMPYEMOM METOJOM KOHEUHBIX
aneMeHTOB. Peanuzaumst anroputma Jlanmoma i ompeneneHus 4acToT U GopMm
COOCTBEHHBIX KOJI€OAHUN KOHCTPYKIIUH.
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Tema 18. Pa3paboTka MojayJeil HH:KEHEPHBLIX NPOrpaMMm, peajn3ylouIux
AJrOPUTMbI HMHTETPUPOBAHHWS 1O BpPeMEHH YPaBHEHUH JTHHAMHUYECKOTO
paBHOBeCHS] KOHEYHO-3JIeMEHTHOM CHCTEMbI.

O630p METOJI0OB HMHTETPUPOBAHUS MO BPEMEHU YPABHEHUN JTUHAMUYECKOTO
paBHOBECHs] KOHEYHO-3JIEMEHTHOU CHCTeMbl. Peanu3aiiusi HESIBHBIX METO/IOB MPSAMOTO
unterpupoBanus Heromapka (Newmark) u Xoy6onra (Houbolt). Peanu3zarmust sBHOTO
METOJIa MPSIMOTO WHTETPUPOBAHUS — METOJa IEHTPAIbHBIX pa3HocTeil. CpaBHEHHE
METOJIOB TMPSIMOTO HHTETPUPOBAHUSA MO KPUTEPUAM CXOAMMOCTH, YCTOWYHBOCTH,
BBIUMCIIMTEIHHBIX 3aTparT.

Peanu3amusi WHTErpUpOBaHWsS 1O BpPEMEHHW JIMHAMUYECKUX YpaBHCHHI
PaBHOBECHSI C MCIIOJIb30BAaHUEM PA3JIOKECHUS 10 COOCTBEHHBIM (hopMaM KoJIeOaHHiA.

WuTerpupoBanue 1o BpEMEHU ypaBHEHHUSI HECTAIIMOHAPHOW TEIUIONMPOBOJIHOCTH.
SIBHAs ¥ HEsSIBHAsI CXEMBI TPEYTOJIBHIKA, cXeMa HHTerpupoBanms Kpanka-HwukosncoHa.

Tema 19. Kommiaekcnass Pa3padoTka WH:KEHEPHOT0 MPOrpaMMHOIO
olecrneyeHusi, 00beIUHAONIUX B ce0e pa3jiMyHble ITaNbl aHAJM3A JUHAMHKH U

NPOYHOCTH  KOHCTPYKIMIA MAIIMH -  CO3JaHHEe PAaCYeTHBIX  MoJeJIeid,
BU3YA/IN3aI[HI0, BBINOJHEHHE  PacyeToB, rpaduyeckoe  MpeacTaBIeHHE
pe3yJabTaToB.

Tema 20. MeToabI OTJIAJAKH HHKEHEPHBIX POTPAMMHBIX KOMILIEKCOB.

Knaccudukanms  ommOOK  HMHXKEHEPHOTO  MPOTPAMMHOIO  00€CIEeUYEHUS.
[TaccuBHOe UM akTUBHOE OOHapy»eHHE OIMOOK. MeToabsl MOHUCKAa W MCIpaBICHUS
omnOok. lcnonp3oBaHME  MHCTPYMEHTAJIBHBIX  cpeAcTB  oriaaku. Cpencrsa
TpaccupoBKU. Vcnonbp3oBaHue HHYOPMALIMOHHBIX CPEACTB OTIAAKU. AHAJIN3 JaMIIOB.

Tema 21. MeToabl TECTUPOBAHNS UHKEHEPHBIX MPOTPAMMHBIX KOMILIEKCOB.

WHCTpyMEHTBl TECTUPOBaHUS MPOrpaMMHOro obecreueHus. TecTupoBaHUe
moxaynei. TectupoBanue BHemHMX  (GyHKIUNA. KoMIUIEKCHOE  TeCTUpOBaHUE
nporpammHoro npoxaykra. [Ioaroroska TecTos.

Tema 22. TloBbllleHHEe HAJEKHOCTH MHYKEHEPHBIX NPOrPaMMHBIX
KOMILJIEKCOB.

[logxoapl K  MPOEKTUPOBAHUIO HMHKEHEPHOIO MPOrpaMMHOrO OOecredeHus,
CHWKAIOILME BEPOSTHOCTh NMOsIBIEHUS omnO0oK. Ctuib nporpammupoBanus. [lonsatue o
CTPYKTYPHOM MporpammupoBaHuu. Vcnonb3oBanue cTtaHaapToB. JJOKyMeHTHUpOBaHUE.
[loBbIlIEHHE HAOEKHOCTHM Ha JTanmax pa3padOTKM TEXHUYECKHX TpeOOBaHUM,
TEXHUYECKOTO 3a/laHMsl, MPOEKTHPOBAHUSA, KOJIMUPOBAHUS, OTJIAJKH, TECTHUPOBAHUA,
COTIPOBOXACHUS UHKEHEPHOTO MPOrpaMMHOIr0 00eCIIeUeHHUs.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Meronuka  mpenogaBaHUs — OUCHUAILIMHBI  «Pa3paboTka  MHXKEHEPHOTO
MPOTPaMMHOTO  O0ECIICUCHUs» W pealu3alys KOMIETEHTHOCTHOTO TIOJX0oJa B
W3JI0KCHUM W BOCTIPUSTHH MaTepHaia MpeaycMaTpPUBAST MCIOIb30BAHKE CIICTYIOIMINX
aKTUBHBIX (DOPM TIPOBEJICHUS TPYIIIOBBIX, MHANBUAYAIbHBIX, ayIUTOPHBIX 3aHATHH B
COUETAaHWU C BHEAYAUTOPHON paboToil ¢ 1enbl0 (GOPMUPOBAHUS U PA3BUTHUS
MPO(eCCUOHATILHBIX HABBIKOB 00yJarOIITIXCS

— TIOJITOTOBKA K BHITIOJIHEHUIO JIA0OPATOPHBIX padOT B JIaOOPATOPHSIX BY3a;
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— TIOATrOTOBKA, MPEACTABICHUE M OOCYXAECHHE IMpPE3EHTAlMi Ha CEMUHApCKHUX
3aHATUAX;
— OpraHm3alys ¥ IpOBEJCHHE TEKYIIETO KOHTPOJIS 3HAHUM CTYACHTOB B (hopme

OJIaHKOBOTO TECTUPOBAHMS,
— MPOBE/ICHNE MacTeP-KIacCOB IKCIEPTOB M CHEIUAIMCTOB B 0OJACTH YUCICHHBIX
METOIOB Y MIPUKIIATHOTO IPOTPAMMHUPOBAHUSI.

6. OnleHOYHBIE CPeACTBA AJIfl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHOI
aTTecTAllUM [0 UTOTaM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOINYeCKoe
o0ecreyeHre CaMOCTOATEILHOM Pad0ThI CTYJAECHTOB.
B npomecce 00ydeHuss HCMOIB3YIOTCS CIEAYIONIME OICHOYHbIE (HOPMBI
CaMOCTOSTENIbHOM pPabOThl CTYJIEHTOB, OILICHOYHBIE CPEJICTBA TEKYIEro KOHTPOJIS
yCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIIUI:

- TOJTrOTOBKA K BBIMIOJHEHUIO TA0OPATOPHBIX padOT U UX 3allUTA.

OneHouyHblE  CPENCTBA  TEKYLIErO  KOHTPOJI  YCIIEBAEMOCTH  BKIIOYAIOT
KOHTPOJIBHBIE BONPOCHI M 3aJaHus B (popme ONaHKOBOrO M (MJM) KOMIIBIOTEPHOIO
TECTUPOBAHUS, I KOHTPOJISI OCBOCHHA OOYYaIOIIMMHCS PpPa3AesioB JUCUUIUIMHBL,
3aIuTa KypcoBOIo IIPOEKTA.

O6pa3u1>1 TCCTOBBIX BaHaHHﬁ, 3aﬂaHHﬁ KYPCOBBIX IIPOCKTOB, KOHTPOJIBHBIX
BOIIPOCOB H 3a,Z[aHHﬁ L IIPOBCACHUA TCKYHICTO KOHTPOJIA, 3SK3aMCHAIIMOHHBIX
6I/IJICTOB, IMPUBCACHLI B ITPHUIIOKCHUHA 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOMH ATTECTANNH
o0y4yaromuxcsi Mo JMCUUIIMHE (MOXYJII0).

6.1.1. IlepeueHb KOMIMETEHIMNA C yKa3aHMEM ATamoB UX (POPMHUPOBAHUS B MpoOIECCe
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.

B pesynapTare OCBOCHUS AUCHUIUIMHBI (MOAYJs) (QOPMHUPYIOTCS  CIICIYIOIINE
KOMIETEHIIUHN:

Kon B pesyabTare ocBoeHHs1 00pa30BaTEJIBLHOM IPOrPaMMbl 00y4aloHiics
KOMIIeTeHI[UH J0JIZKEeH 00J1a1aTh
[1K-4 ["'0TOBHOCTB BBINOJIHATH HAYYHO-HCCIIEA0BATENbCKUE PabOThI B 00J1aCTH

MPUKJIAJHON MEXAHUKH C UCITOJIB30BAaHUEM COBPEMEHHBIX
BBIYMCIIUTEIBHBIX METOJIOB, BBICOKOTIPOU3BOIUTEIbHBIX BHIYMCIUTEIbHBIX
CHCTEM M HaYKOEMKHX KOMIIBIOTEPHBIX TEXHOJIOTHH, IIIUPOKO
pacpoCTPaHEHHBIX B MPOMBIIIJIEHHOCTA CHCTEM MUPOBOTO YPOBHSI, 1
IKCIIEPUMEHTAIHLHOTO 000PYAOBAHUS JUISI TPOBEICHUSI MEXaHUYECKUX
HUCITBITAHHH.

[1K-6 CnocoOHOCTh  MPHUMEHATH MPOrpaMMHBIE  CPEICTBa  KOMIBIOTEPHOMU
rpadukd W BU3yaIM3allUd PE3YJIbTaTOB HAYyYHO-MCCIIEAOBATENbCKOM
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NESITeIbHOCTH, O(QOPMIIATh OTYETHI M MPE3EHTALMH, TOTOBUTh pedepaTsl,
JIOKJIA/IbI M CTaThU C TIOMOIIbIO0 COBPEMEHHBIX O(UCHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TEKCTOBBIX U Ipa)uueCKUX pellakKTOPOB, CPEACTB IIEUaTH.

I1K-11

CriocoOHOCTh IPOEKTUPOBATH E€TANIN U Y3JIbl C UCIIOIb30BAHUEM
IIPOrPaMMHBIX CUCTEM KOMIIBIOTEPHOTO IIPOEKTUPOBAHUS HA OCHOBE
3¢ (EeKTUBHOIO COYETAHUS MEPEIOBBIX TEXHOJIOTUI U BBIITOJIHEHUS
MHOI'OBAPUAHTHBIX PAaCYETOB.

B mporecce ocBoeHuss 00pa3oBaTENbHONW MPOTrpaMMbl JTaHHbIE KOMIIETEHIIUU, B
TOM YHUCJE WX OTAENbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS MOITAMHO B XOJI€ OCBOCHUS
0Oy4aronMMUCs JUCIHUIUIMH (MOMIYJIeH ), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
U KaJeHAapHbIM IpadukoM y4eOHOTro mporecca.

6.1.2. Onucanue nmokasarejed 1 KpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH,
(hopMHpyeMBIX 10 HTOTaM OCBOCHHS AUCHUILTAHBI (MO1YJIsI), ONMUCAHUE LKA

Ilokazarenem

OIICHUBAHUA

OllcHUBaHUM.

KOMIIETEHIIUN

Ha Ppa3INYHbIX

JTarax nux

(bopMHUpPOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOIMUMHUCS IUIAHUPYEMBIX pe3yIbTaTOB
00y4eHUs MO TUCUUILUIUHE (MOIYIIIO).

IIK-4 T'oTOBHOCTH BBINOJHATHL HAYYHO-HCCJIEI0BaTeIbCKHE PadoThI B 00J1aCTH NPHKJIATHOMN
MEXaHUKH C HCHOJIb30BAHMEM COBPEMEHHBIX BBIYMCJIUTEIbHBIX METO/I0B, BbICOKONPOU3BOAUTEIbHBIX
BBIYHCIUTEIBHBIX CHCTEM M HAYKOEMKHX KOMIBIOTEPHBIX TEXHOJOTIHi, IIHPOKO PACIPOCTPAHEHHBIX B
NPOMBIILIEHHOCTH CHCTEM MHPOBOIO YPOBHSI, M IKCIIEPUMEHTAJIBLHOI0 000pPY/I0BaHUS /I NMPOBeIeHUSA
MEXaHHYeCKUX HCTIBITAHUM.

Kputepun ouennBanus

IToxazareJsn

2 3 4 5
3HATh: Oo6yuarommuiics OObyuaromuiics OObyuaromuiics OO0yuarormuiics
CHUHTAaKCHYECKUE | IEMOHCTPHUPYET ITOJIHOE JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
KOHCTPYKIIIH, OTCYTCTBHE I HETIOJIHBIC YacTUYHBIE TIOJIHEIE
CTPYKTYpBI HEJI0CTaTOYHOE TEOPETUYECKUE 3HAHUSI | TEOPETUYECKUE 3HAHUSL | TEOPETHUYECKHE
JAaHHBIX, HA0OpBI | COOTBETCTBHE 3HAHUH B CHUHTaKCUYECKUX CHUHTaKCUYECKUX 3HAHUA B
METOJIOB M COCTaB | 00JIACTH CHHTAKCHYECKHX KOHCTPYKITHH, KOHCTPYKIUH, CTPYKTYp | obnactu
oubImoTeK KOHCTPYKITUH, CTPYKTYpP CTPYKTYp JaHHBIX, JIAaHHBIX, HAOOPOB CUHTaKCUYeCKU
npouenyp JaHHBIX, HA0OPOB METOOB | HAOOPOB METOMIOB U METO/IOB M COCTaB X KOHCTPYKIHH,
00BEKTHO- U cocTaB OMOIMOTEK cocraB OMOIMOTEK OoubnmoTex npouenyp CTPYKTYp
OPHUEHTHPOBAHHOT | MPOIEAYP OOBEKTHO- porenyp 00beKTHO- 00BEKTHO- JIaHHBIX,
0 sI3bIKa OPHEHTHUPOBAHHOI'O SI3bIKA OpPUEHTUPOBAHHOTO OpPHUEHTUPOBAHHOTO HabopoB
IPOrpaMMHUPOBaH | MPOrPAMMHPOBAHUSL. A3bIKA A3bIKA METO/OB H
usl. MPOTPaMMHUPOBAHUSI. MPOTPaMMHUPOBAHHSI. cocraB
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Homyckarotcst OubIMOTEK
3HAYUTEIHbHBIE OITHOKH, MpoLEeayp
MPOSBIISCTCS 00BEKTHO-
HEIOCTATOYHOCTh OpUEHTUPOBAHH
3HaHWH, 10 PAITY OTO sI3bIKA
MOKa3aTeleH, MPOrpaMMHUpPOBa
oOyJatomuiics HUSL.
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS IPU
OTIEpUPOBAHUU
3HAHUAMH TIPA UX
MepeHoce Ha HOBbIE
CUTYyaIuH.
yMeTb: OOyuaromuiicst He ymeer OObyuaromuiics OO0yuaromuiics OO6yyaromuiics
pa3pabarthiBaTh WJIM B HEJOCTATOYHOMN JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
KOMITOHCHTBI CTCTICHU YMEET: HETIOJTHOE YaCTUYHOE COOTBETCTBUE | MOJIHOE
WH)XKCHEPHBIX pa3pabaTsiBaTh COOTBETCTBHE CIEeIYFOIINX YMEHHIA: COOTBETCTBHE
MPOrPaMMHBIX KOMITOHEHTHI MH)KCHEPHBIX | CIIEAYIOIUX YMEHUH: W (S13% {01117
KOMIUICKCOB ISl | MMPOrPaMMHBIX KOMILICKCOB | pa3padaThiBaTh pa3pabaThiBaTh YMCHHUIA:
WCCIIEIOBAHUS JUTS ICCIIEZIOBAHUS KOMITOHEHTBI KOMITOHEHTBI
TUHAMUAKY H JTUHAMHKH U TTPOYHOCTH WH)XCHEPHBIX WH)XCHEPHBIX paspabaTsiBaTh
MIPOYHOCTH KOHCTPYKITUI MaIlIHH ¢ MPOrPaMMHBIX MPOrPaMMHBIX KOMITOHCHTBI
KOHCTPYKITHI HCIIOJIb30BaHHEM KOMIUICKCOB JIJIst KOMIUICKCOB JIJIst WHXCHEPHBIX
MAIIIAH C COBpPEMEHHBIX WCCIIEIOBaHUS WCCIIEIOBAHUS MPOTPaMMHBIX
UCIOJb30BAaHUEM | BBIYMCIUTEIBHBIX METOJIOB, | JMHAMHUKH U IPOYHOCTH | TUHAMHMKH M IPOYHOCTH | KOMIUICKCOB
COBPEMEHHBIX BBICOKOITPOU3BOAUTEIBHBIX | KOHCTPYKIIMU MAIIIMH C | KOHCTPYKIUM MallvH ¢ | JJIs
BBIYMCITUTEIBHBIX | BRIYMCIUTENHHBIX CHCTEM U | HCIIONIF30BAHUEM HCTIIOTIb30BaHHEM WICCIIEIOBAHUS
METO/IOB, HayKOEMKHX COBpPEMEHHBIX COBPEMEHHBIX JTUHAMHUKHA 1
BBICOKOIIPOU3BO/I | KOMITbIOTEPHBIX BBIYUCITUTEIBHBIX BBIYUCIUTEIbHBIX MPOYHOCTH
UTEIbHBIX TEXHOJIOTHA. METO/IOB, METO/IOB, KOHCTPYKITUI
BBIYHCITATEIHHBIX BBICOKOITPOU3BOANTEND | BHICOKOTIPOU3BOJUTENHH | MAIIUH C
CUCTEM U HBIX BBIYUCIIUTEIBHBIX | BIX BBIYHACITMTEIBHBIX HCIIOJIb30BaHKE
HAYKOEMKHUX CUCTEM U HAYKOEMKHX | CUCTEM M HAayKOEMKHX M COBPEMEHHBIX
KOMIIBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX BBIYHCIUTETHH
TEXHOJIOTHU TEXHOJIOTHIA. TEXHOJIOTHH. BIX METOJIOB,
Jomnyckatorcst YMeHust 0CBOCHbI, HO BBICOKOITPOU3BO
3HAYUTENLHBIC OMUOKH, | JTOMYCKATCA JIUTEIBHBIX
MPOSIBISETCS HE3HAYHUTEIHHBIE BBIYHACIUTENHH
HEJ0CTAaTOYHOCTh OINNOKHU, HETOUHOCTH, bIX CUCTEM U
BIIQ/ICHUS HABBIKAMH TI0 | 3aTPyTHEHUS MPU HayKOEMKHX
pSy TIOKa3areneii, MepeHoce YMEHH Ha KOMITBIOTEPHBIX
Oo0yuaromuiics HOBBIE, HECTAH/IAPTHBIC | TEXHOJIOTHH.
WCIBITHIBACT CUTYaIUH. CB000IHO
3HAYUTEIHHBIC oTIepupyeT
3aTpyTHEHUS IPU MPUOOPETEHHBI

IIPUMCHCHNU HAaBBIKOB
B HOBBIX CUTYyallUsX.

MU YMEHUSIMH,
MPUMEHSIET UX B
CHUTYaLHsIX
MOBBIIIIEHHOM
CIIOKHOCTH.
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BJIAJIeTh:
WHCTPYMEHTaMH
pa3paboTku
WH)XEHEPHBIX
IIporpamMmm OJHOM1
U3 COBPEMEHHBIX
BBIUMCIIUTEIbHBIX
cpen
MIPOrpaMMHUPOBaH
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
BBIYHCITUTEIBHBIX CPE
nporpamMmmupoBanus. Hap
BIKH OCBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYHUTEIIHHBIC
OIINOKH, HETOYHOCTH,
3aTpyIOHEHHS MTPH
[IEpEHOCEe YMEHUN Ha
HOBBIC, HECTaHIaPTHBIC
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.

IIK-6 CnocodHocTh
BU3YAJIM3AIHH  Pe3yJIbTATOB HAYYHO-HCCIEI0BATEIbCKON /1esiTeJIbHOCTH,
H CTaTbH ¢ TIOMOIIBK) COBPEMEHHBIX O(UCHBIX
HH(OPMANMOHHBIX TEXHOJIOTHI, TEKCTOBBIX H I'PadpmuecKnX peIaKTOPOB, CPEICTB MeYaTH.

Nnpe3eHTalnu,

roToBUTH pedeparsl,

MNPUMCEHSATD

JAOKRJIAAbI

NpOrpaMMHbIe

cpeacrsa

KOMIILIOTEPHOM
opopmMisATL OTYETHI M

rpapuku

Kpurepun oueHnBanust

IHoka3zarean
2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuics OO0yyaromuics OO6yyaroruics
OCHOBHBIE JEMOHCTPUPYET MOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MPUHIUIIBI OTCYTCTBUE WU HETOJIHbIE 3HAHUA YaCTUYHBIC 3HAHUS B MIOJIHBIE 3HAHUA
ANTOPUTMH3AINHN | HEJOCTaTOYHOE OCHOBHBIX TIPUHIIMTIOB | 00JIaCTH OCHOBHBIX B o0JyiacTu
npyU pa3paboTKe U | COOTBETCTBUE 3HAHUM aNTOPUTMHU3AIIAN TIPHU MIPUHITUIIOB OCHOBHBIX
UCIIOJIb30BAaHUU OCHOBHBIX MPUHLIUIIOB pa3paboTke u aJrOpUTMHU3ALUU TTPU MPUHIUIIOB
WHXEHEPHBIX ANTOPUTMHU3AIUIHN TIPH WCIIOJIb30BaHUH pa3paboTKe u ANITOPUTMH3AIH
porpamMm pa3paboTke u WHXEHEPHBIX HCIIOJIH30BAHUHU U TIpu
pacueta HCIIONb30BaHUU Mporpamm pacyera WH)XCHEPHBIX IPOrpaMM | pa3paboTke u
HaIPSKEHHO HWHXEHEPHBIX NPOrpaMm HaIpPsKEHHO pacyeTa HanpsKEHHO KCIIOJIb30BaHUU
Jne(OpPMUPOBAHHO | pacdeTa HaNpsHKEHHO JIe(pOpPMUPOBAHHOTO U ne(hOpMUPOBAHHOTO U WHXEHEPHBIX
r'0 U TETJIOBOTO ne(OpPMUPOBAHHOTO U TEIUIOBOTO COCTOSTHUM | TEMJIOBOTO COCTOSIHUI MporpaMm
COCTOSTHUH TEIJIOBOTO COCTOSTHUM KOHCTPYKIUI MalllUH. | KOHCTPYKIMI MallluH, pacueta
KOHCTPYKLUI KOHCTPYKIMH MallVH. Homnyckatrorcst HO JOIyCKarOTCs HAaIPsKEHHO
MaIITHH. 3HAYNTEIHHBIC OMMOKY, | HE3HAYNUTEIHHBIC nedpopMUpOBaH
MIPOSIBIISIETCSI OINMOKHU, HETOYHOCTH, HOTO U
HEJ0CTaTOYHOCTb 3aTpyAHEHUS TIPU TEIJIOBOrO
3HaHUU, 1O PSIAY AHAITUTAYECKHAX COCTOSIHUM
TOoKa3aTeJieH, onepanusx. KOHCTPYKUUH
oOyJatomuiics MAlluH,
HCIBITHIBACT cBO0OJTHO
3HaYUTEIbHBIC OoTIepupyeT
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3aTpyIHEHUS TIPU

npuoope-

OTIIEpPUPOBAHUHT TEHHBIMH
3HAHUSAMU TIPU UX 3HAHUSIMH.
MEPEHOCE HA HOBHIC
CUTYyaIuH.
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
nehOpPMUPOBAHHO | JeTalel M y3J0B MaIlWH. pa3paboTKH MporpaMM | MHXKEHEPHOTO aHaJm3a obecrieyeHume
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 JleTajnei 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 | TIEpEeHOCe 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 OO0yyarommuiics 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 pa3pabOTKH MPHUKIATHBIX JUTst pa3paboTKH pa3paboTKu CHCTEMEI
pazpaboTku MporpaMM JIJisl pacdera MPHUKJIATHBIX IPOTPaMM | MPUKJIAJHBIX IPOTPAMM | POTPAMMHUPOBA
MIPHUKIITHBIX HaIPSHKEHHO 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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MalllrH.

HEJ0OCTAaTOYHOCTh
BJIa/ICHUSI HABBIKAMH 10
pAnly oKaszaTeneH,
OO0yyaromuiics
UCTIBITHIBACT
3HAYUTEITHHBIC
3aTpyAHEHUS TIPU
MPUMEHECHUHU HABBIKOB
B HOBBIX CHUTYaIIHsX.

OINMOKHU, HETOYHOCTH,
3aTpyIOHEHHS MTPH
MepeHoce yMEeHHU Ha
HOBBIE, HECTAHJAPTHHIC
CUTyaIuH.

TEIUIOBOT'O
COCTOSTHHAM
neTaneu u
y3JI0B MAllIUH.
CBo0oHO
MIPUMEHSET
MOJTyYCHHBIC
HaBLIKU B
CUTYaIUIX
TOBBIICHHOM
CIIO’KHOCTH.

IIK-11 Cnioco0HOCTh MPOEKTUPOBATH AETAJM U Y3Jbl ¢ UCHOJIb30BAHMEM NMPOrPAMMHBIX CHCTEM
KOMIIbIOTEPHOT0 TPOEKTHPOBAHHUS HA OCHOBe 3(PPEeKTHBHOIO COYETAHUSI TepPeJOBbIX TEXHOJIOTHil W

BBIIMMOJTHEHUSI MHOTOBAPUAHTHLIX Pacu€ToOB.

Kpurepun ouennBanust

IToka3zaren
2 3 4 5
3HATh: OOyuaromuiics OO0yyaroimuiics OO0yyaromuics OOyuaromuiics
TEOPETUICCKUE JEMOHCTPHPYET MOTHOE JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
OCHOBBI OTCYTCTBHE HJIH HETIOJIHbIC 3HAHUS YaCTHYHBIC 3HAHUS B TIOJTHBIC 3HAHUS
KOMITBIOTEPHOTO | HEJOCTATOYHOE TEOPETUYECKUX OCHOB 00J1acTH TEOPETUIECKUX | B 00JacTH
NPOCKTHPOBAHMS | COOTBETCTBUE 3HAHUM KOMITBIOTEPHOTO OCHOB KOMIBIOTEPHOTO | TEOPETHYECKHUX
Ha OCHOBE TEOPETHYECKUX OCHOB NPOEKTHPOBAHMS HA NPOEKTHPOBAHMS HA OCHOB
3¢ $HEeKTUBHOTO KOMITEIOTEPHOTO OCHOBE Y(PEeKTUBHOTO | OCHOBE A(PEKTUBHOTO KOMITBIOTEPHOT
COUYCTaHuA MMPOCKTHUPOBAHUA Ha OCHOBE COUCTaHUA NEPCAOBBIX COUCTaHusA NEPCAOBBIX (6]
HepeIOBBIX 3 PEeKTUBHOTO COUETAHUS TEXHOJIOTHH U TEXHOJIOTUH U NPOEKTHPOBAHU
TEXHOJIOTHH 1 MIepEIOBBIX TEXHOJIOTHIA 1 BBITIOJTHEHHS BBITIOJTHEHHS s Ha OCHOBE
BBIIIOJTHCHU S BBIITOJTHECHUA MHOTI'OBapUaHTHBIX MHOI'OBapUaHTHBIX 3(1)(1)GKTI/IBHOFO
MHOTOBapUaHTHBI | MHOTOBapHAHTHBIX pacyeToB ¢ pacyeToB ¢ coyeTaHusl
X PacyeToB ¢ pacdeToB ¢ UCIIOJIb30BaHUEM UCIIOJIb30BaHUEM HepeIOBBIX
HUCIIOJIB30BaAHUEM HUCII0JIb30BaAaHUEM BBICOKOIIPOMU3BOAUTEIIb BBICOKOIIPOU3BOANTEIIbH TEXHOJIOTHH U
BBICOKOIIPOU3BO BBICOKOIIPOU3BOAUTEIIbHBIX HBbIX YHCJICHHBIX bIX YHCJICHHBIX BBIITOJTHCHUSA
UTEJIBHBIX YHCJICHHBIX AJITOPUTMOB ITOPUTMOB ITOPUTMOB MHOTOBapHaHTH
YHCIIEHHBIX MHKCHEPHOT0 aHaJIH3a MHKCHEPHOT'0 aHalM3a | MHXKCHEPHOTO aHaJIM3a BIX PACYeTOB C
aJIrOpUTMOB KOHCTPYKILMI MaIIVH. KOHCTPYKLUI MallIVH. KOHCTPYKLMI MallIVH, HCIIOJIb30BaHUE
UHXECHEPHOTO Jomyckarorcst HO JIOITyCKAIOTCS M
aHanm3a 3HAYUTENbHBIC OIIMOKY, | HE3HAYNTEIbHBIC BBICOKOIIPOHM3BO
KOHCprKIII/Iﬁ IMPOABIIACTCA OIIII/I6KI/I, HETOYHOCTH, JUTCIIBHBIX
MalluH. HEAO0CTAaTOYHOCTH 3aTpyAHCHUA TIPU YHUCJIICHHBIX
3HAHMH, 1O PALY AQHAJTUTHYECKUX aJITOPUTMOB
nokasareneH, orepanusx. WH)XEHEPHOTO
obOyyJaroruiics aHanm3a
UCTIBITHIBAET KOHCTPYKIUH
3HAYUTENbHBIC MalIlVH,
3aTpyJHEHHS MIPH cB0OOOHO
OTIepUPOBaAHUH orepupyeT
3HAHHUSAMH TIPU UX npuoOpe-
TMEPEHOCE Ha HOBBIC TCHHBbBIMU
CUTyaluu. 3HaAaHUAMU.
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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 aHalIn3a | CTaTHYECKHE U
HPOEKTHPOBAHHUS pacyeTHbIE MOJICNH Ul | ¥ PallMOHAIBLHOTO JMHAMHYECKUe
KOHCTPYKIIHI MHKCHEPHOTO aHaln3a | MPOSKTHPOBAHUS pacyeTHbIe
MaIINH. ¥ PaMoOHaIBHOTO KOHCTPYKIIMH MaIInH. MOJIETH JIIS
HPOEKTHPOBAHHUS YMeHust 0CBOEHBI, HO HHKCHEPHOTO
KOHCTPYKIIMIA MaIIIKH. JIOIYCKAKOTCS aHanm3a u
Jomyckarorcst HE3HAYUTEIIbHBIC palMoOHAIBLHOTO
3HAUUTENIbHBIC OMIMOKY, | OMIMOKH, HETOYHOCTH, MPOEKTHPOBAHU
HPOSIBISETCS 3aTpYAHEHHS TIPH Sl KOHCTPYKIUI
HEIOCTATOYHOCTh NepeHoce yMEHHIA Ha MalIIIHH.
BJIJICHUS HABBIKAMH 110 | HOBBIE, HecTaHAapTHBIE | CBOOOIHO
pSITy TTOKa3aTene, 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 MPOrPaMMHOTO
Y HH)KEHEPHOT'O MHKCHEPHOT0 aHaJIH3a NPOEKTHPOBAHHUS NPOEKTUPOBAHMS U obecrieueHus
aHanm3a KOHCTPYKIIUI MaIlIKH. MHKCHEPHOT'O aHalM3a | MHKEHEPHOro aHaiu3a MPOEKTHPOBAHU
KOHCTPYKLUI KOHCTPYKLUI MallIVH. KOHCTPYKLMI MallIVH. 1U
MallxH. Jomyckarorcst HaBbIku 0CBOEHBI, HO WHKEHEPHOTO
3HAYUTEIBbHBIE OMIHOKY, | JOITyCKAIOTCS aHanm3a
HPOSIBIISIETCS HEe3HAYUTEIIbHBIC 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
3aTpYyJAHEHHUS TIPH MOBBIIICHHO
NPUMEHEHUH HaBBIKOB CIIOYKHOCTH.

B HOBBIX CUTYyallUsX.
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[[Ixanbl oOlIEHWBAHUS PE3YJbTATOB IPOMEKYTOUYHOM arTecTallid W UX
OTNHCaHUE:

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

[IpomexxyTouHast arrectammsi oOyJarommxcs B (opme 3adera MPOBOIUTCS
M0 pe3yJbTaTaM BBIMTOJIHEHHUS BCEX BUIOB y4eOHON PaOOTHI, MPEAYCMOTPEHHBIX
y49eOHBIM IUIAHOM 0 JAaHHOW AWCIUIUIMHE (MOIYJIIO), TPU 3TOM YUUTBHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHka
CTENEHU JIOCTHKEHUSI O0yUYaroMIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOyUEHHUS IO
TUCIUIUIMHE (MOAYJII0) TPOBOJUTCS TpenojaBareieM, BEAYUIUM 3aHATUS I10
IUCIUIUIMHE  (MOAYJII0)  METOJOM  dSKchepTHOM  oueHku. [lo  utoram
IPOMEKYTOYHOM aTTecTallMyi MO JAMCHUIUIMHE (MOMYIIO) BBICTABIISIETCS OLICHKA
«3a4YTEHO» WIH «HE 3aYTEHOM.

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

Mlxana
Onucanune
OllCHUBaHUSA

BrimonHeHsr Bce BHIBI y4eOHOUM pabOThI, IPEAYyCMOTPEHHBIE YYeOHBIM
IUIAHOM

CTyneHT [EeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHHMH, HaBBIKOB
NpPUBEJCHHBIM B TaOiMIAX IOKa3aTesei, onepupyeT MpHoOpEeTEeHHBIMU
3HaHMUSMM, YMEHUSMH, HaBBIKAMH, TPUMEHSET HMX B CHUTYyalMsIX
MOBBILIEHHOW  CIOXKHOCTH. [lpm 3ToM MOryr OBITH JIOMYLIEHBI
HE3HAYUTeNbHblE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHUs  Ipu
AQHAINTUYECKUX OIepalusX, MepeHoce 3HaHWM M yMEHMH Ha HOBBIE,
HECTaH/IapTHbIE CUTYyalluu

3auTeHo
1507051

oOyyaromuiicss JEMOHCTPUPYET YacTUYHOE COOTBETCTBUE 3HAHUU,
YMEHUH, HABBIKOB IO IpeameTy. HaBbIKM OCBOEHBI, HO JOMYCKAarTCA
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 HaBBIKAMH 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,
IPEYCMOTPEHHBIX YY€OHBIM TJIAHOM.

CTyaeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUN, YMEHHU,
HABBIKOB TMPHUBEACHHBIM B TaOIWIAX [OKazaTelel, JOMyCKaroTCs
3HAYUTENIbHbIE OIIUOKU, MPOSBISIETCS OTCYTCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB IO PNy IOKa3aTeleil, CTYAEHT HUCIBITHIBAET 3HAYUTEIIbHbBIC
3aTpyHEHHUs] IIPU ONEPUPOBAHUM 3HAHUSAMHM M YMEHUSMH INPHU 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 BBIIOJIHEHUS] BCEX BUJOB yueOHON padOThI, MPEAYCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO0 JaHHOW JHUCHIMIUIMHE (MOIYJI0), MPU STOM YUHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAEMOCTH B TeueHUEe cemectpa. OleHka
CTETIEHU JTOCTUXKEHUS OO0YUYarOIIUMUCS MUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOJMUTCS TNPErojaBaTeieM, BEIYIIUM 3aHATHUS 1O
JUCHUUIUIMHE  (MOIYJIO)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MPOMEXKYTOUYHON aTTEeCTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABJISETCS OLICHKA
«OTIIUYHOY, «XOPOIIO», «YJIOBIETBOPUTEIILHOY UJIU «HEYI0BJIETBOPUTEIIHHOY.,

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

Ixajia oneHNBaAHUA Onucanue

BoimonHensl  Bce  BHABI  y4yeOHOM  paboThI,
NpEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HABBIKOB TPUBEJIECHHBIM B TaOJMIaX IMOKa3aTesei,
Oriio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHHHMHU,
HABBIKAMM, MTPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxHocTH. Ilpu 3TOM MOryT OBITH JOMYUIEHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHUS
IpU AHATIMTUYECKUX OIEepalusix, MepeHoce 3HaAaHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIllNH.

20



BrinonHeHs! Bce BUbl yueOHOM paboThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.
OOyyaromuiics 1eMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB I10 IPEIMETY.
Xopo1io

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

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

BelmtonHeHbI Bce BUJIbI YU4EOHOU padoThI,
IPEyCMOTPEHHBIE YUEOHBIM IJIAHOM.

OOyuaromuiics JEMOHCTPUPYET 3HAUUTEIBHBIE
OLIMOKH, MPOSIBIIAET HEAOCTATOYHOCTh 3HAHUM, YMEHUMN
VY I0BIETBOPUTENBHO | M BJIAICHHUS HABBIKAMU IO HECKOJIBKUM TEMaM
npeameta. OOy4daromuiicss UCIIBITHIBAET 3HAYUTEIbHBIC
3aTpyAHEHMS PU IPUMEHEHNN YMEHUHN U HABBIKOB B
HOBBIX CUTYalHsX.

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

IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHMI, HABBIKOB T10
pany MoKa3aTenei, CTYJIEHT UCIIBITHIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TP  ONEPUPOBAHHUU
3HAHUSIMU M YMEHUSMH IPU UX TMEPEHOCE Ha HOBBIE

CUTYAIWH.

@DOH/IbI OIIEHOYHBIX CPEACTB MPENICTABICHBI B MPWIOKEHUU 2 K paboueit
[porpaMMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIJIMHBI.

a) OCHOBHAas JiMTeparypa:

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

URL.: https://urait.ru/bcode/450832
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0) 10MOJIHUTEIbHAS JIUTEepaTypa:
2. OrueBa, M. B. IlporpammupoBanue Ha si3bike C++: MpakTHYECKUH KypC :
yuebHoe mocobue ans By3oB / M. B. OrueBa, E. B. Kynpuna. — Mocksa :
NznarensctBo HOpaiit, 2023. — 335 ¢. — (Bricmee obpa3zoBanue). — ISBN
978-5-534-05123-0.
URL: https://urait.ru/bcode/515142
3. Kazanckwmii, A. A. TlporpammupoBanue Ha Visual C# : yueOHOe mocobOue
st By30B / A. A. Kazanckwmii. — 2-¢ u3a., mepepad. u gom. — Mocksa :
N3narensctBo FOpaiit, 2020. — 192 ¢. — (Briciiee o6pazoBanue). — ISBN
978-5-534-12338-8.
URL.: https://urait.ru/bcode/451467

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCypPChl:
[IporpammHuoe obecrnieyeHue:
- YHUBEpPCAJIbHAs CHCTEMA ITPOTPaMMUPOBaHUs Ha s13b1ke CH+;
- o(pricHOE MpOorpaMMHOE 0OECTICUEHHE.
HNHTepHeT-pecypchl HE TPELYCMOTPEHBI.

8. MaTepuaibHO-TeXHH4YeCKoe o0ecnevyeHue M CUUIJIMHBI.

o CrenmanusupoBaHHas yueOHas jaboparopus kadeaps! «/luHamuka,
IPOYHOCTh MAalIMH M CONpPOTUBIEHHE MarepuanoB» Ayn. H-212, ocnamennas
KOMIIBIOTEpPaMHU C YCTaHOBJIEHHBIM HEOOXOAMMBIM MPOTrPpaMMHBIM 00€CTIEUEHUEM;

o [IpoekTophbl, 3KpaHbl ISl IE€MOHCTpAIMU O0y4YalolUuX MaTepHalIoB,
Mpe3eHTalul, y4eOHbIX (DUIIEMOB.

9. MeToauyecKkue peKOMEHIAMHU VIS CAMOCTOSITEIbHOI padoThI
CTYJACHTOB
9.1 Meroanueckue yKa3aHus 110 BbINOJHEHHIO M 0OPMIICHHIO PACYETHBIX
padoT mo aucumiinHe «PaspadoTka HHKEHEPHOr0 MPOrPaMMHOIO
ol0ecrieyeHns»

9.1.1 TpeboBanus k odopmMIeHHI0 pacdeTHO PadoThI
1. Pacuernas pabora nomxHa ObITh odopmieHa B Buie Ha Jjucrax ¢opmata A4 co
CIIEAYIOIIMMU TIOJISIMU:

e Jlesoe - 25wmwm.
e Bepxmee - 15 mm.
e [IpaBoe - 15 wmm.
e Hwxknee - 15mm.

2. PacuerHas paboTa JOKHA UMETh THUTYIbHBIA JmcT. [lpumep odopMIeHHS TUTYIBHOTO
JUCTa TIOKa3aH B TMPHJIOKEHUHU.

3. PacuerHas paboTa JOKHA COIEPIKATh CIEAYIONINE pPa3/Ieibl:
e ConepxaHue.

Beenenue.

OcHOBHAsI YacCThb.

3aKIrodeHue.

Cnucok MCNOJIB30BAHHOW JUTEPATYPHI.
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o [lpunoxeHus: (He SBISIIOTCA 00s3aTE€IBLHON YAaCTHIO OTYETA).

4. CrpaHuubl oT4eTa JOJDKHBI OBITH MpPOHyMepoBaHbl. Hymepauus HauMHaeTcs co BTOPOM

cTpaHuipl. Ha TUTyIpHOM JIMCTE HOMEpP CTpaHULE HE IMPOCTABIISAETCH.
5. B ocHOBHOIl wacTh HaxomiATCs BCE IPOHYMEPOBAHHBIC TJaBbI, maparpadsrl
nojnaparpadsl.
Hywmepauus maparpadoB n moxmaparpadoB IpOU3BOAATCS CIEAYIOIMM 00pa3oM:

e [IlepBas mudpa obo3HAUaeT HOMEpP IJIABHI.

e Bropas uudpa - nopsakoBelii HOMep maparpada.

e Tperbs nudpa - NOPSAKOBBIA HOMEp moanaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 rmaBsl 3:

e Il Onucanue pacueTHOM cCXeMbI

e 3.2 I'paHuYHbIE YCJIOBUA

e 3.2.5 I'panuuHbIe YCJIOBHS MO MepeMeleHusIM

Hywmepanuss pucyHKOB NpPOU3BOAUTCS CIEAYIOIIUM OOpa3oM:
e [IlepBas mudpa obo3HayaeT HOMEpP IJIABBI.
e Bropas uudpa - nopsaKoBbIE HOMEpP pPUCYHKa B IJIaBeE.

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

e Puc. 3.11. /ImamoroBoe OKHO BBOJa MCXOJHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHWs TJaBbl, Haparpada, moanaparpada W pUCyHKa HE CTaBHUTCH.

Hazpanue riiaBbl nuieTcs 3arjiaBHbIMU NOTYXKUpHbIMU OykBamu. Ha3Banus naparpados u
nojnaparpagoB MHUIITYTCS CTPOYHBIMHE MOTYKUPHBIMUA OYKBaMU, 38 UCKIIOUEHUEM MTEPBOI

OykBbl, 3arnaBHoil. [loamaparpagsl MOTyT OBITh BBIJIEJIEHBI KYPCHBOM.

)51

6. Hymepauus WMCIONB30BaHHOW JHUTEPATYPhl MPOU3BOIUTCA JHOO B anaBUTHOM TOPSIIKE,

0o 1o MEPEC CCLIJIOK Ha HEC B TCKCTC KprOBOﬁ pa6OTBI.

[Tpumepsl oopmIIeHUS JITUTEPATYPBHI.

Kuaurn:

7. bunepman B.JI. — Teopus mexanndeckux kosebanuii. — M.: Beicm. mkoma, 1980. — 408

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

Kypnanbr:

e bopucos 10.C., bnarosemenckuii 0.H., Imutpuuenko C.C., [lankparoB H.M. Ananus
MIPUMEHUMOCTH YPaBHEHUH U HCClieIoBaHNEe (DOPMBI KPHBOM ycTanocTu // 3aBojcKas
naboparopus. duarnoctuka marepuanos, Nel0, 2000. C. 41-52.
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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 TpeGoBanus K comepKaHMIO Pa3aeJoB PACUeTHOH padoThbI

1.

B copep:kanMm 0/OKHBI OBITH IMpPEACTaBIEHBl Ha3BaHUS BceX IUIaB, MmaparpadoB Hu
nojanaparpagoB C ykazaHHEM HOMEPOB HAYaJIbHBIX CTPAHHMIL.

Bo BBenenum 00OCHOBBIBACTCS AKTYaJIbHOCTb n CTaBUTCA OcJib pa6OTBI,

NEPCUHUCIIAOTCA peIIacMbBIC 3aladyd KW JAaCTCA KpaTKOo€ COACPXKAHHME BCCX TIJIaB. IIJ'I?I

KYpPCOBOI'O IMMPOCKTA, COACPIKAIICTO KOHKPCTHBIC 3aaa4u, JaCTCA IMOCTAHOBKA 3aaa4.
TeopeTI/Iqecxa;I pa60Ta MOKET HOCHTb ONMCATCIIbHBIN WIIH MeTOI[I/I‘IeCKI/Iﬁ XapakTep.

3. B ocHoBHOH yacTn HO,I[pO6HO OIMUCBIBACTCA IMMOCIICAOBATCIIbHOCTh PCUHICHUA 3a1a4u.

IlpumepHpiit I1aH OCHOBHOM 4acTH

e [IlocranoBka 3amaun. CBeneHuss 00 O0O0BEKTE HCCIACAOBAaHUS MW 00JACTH

MaITUHOCTPOCHUSI.

TeopeTnueckre OCHOBBI PEIICHUS 3a/1a4H, UCIIOJIb3yEeMbIE aIrOPUTMBI.

Ornucanue MporpaMMHOTO 00CCIICUCHMS

Hcxonnpie qaHHbIE, OMMCAHUE PACUYETHOM CXEMBI.

Xapakrepuctukun Mozaenu MKDO. KomnnuyecTBo 351€MEHTOB, Y3J0B, CTEHEHEH

CBOOO/IBI.

Ornucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarus 00 yCIOBUAX 3aKPEIUICHUS U HATPYKEHUSI.

e [locnenoBaTenbHOCTh (HOPMUPOBAHUS MOJIEIH CpeACTBaMHU mporpamMmbl MKD,
0COOEHHOCTH TIOJITOTOBKU MOJICIIH.

e Uudopmarus o mporecce pemeHust 3a1auu.

e (BeneHMs O KOMIBIOTEpE, XapakTepucTukax mporpaMMmbl MKD (Ha3BaHue,
BEpCHsl, BO3MOXKHOCTH), HEOOXOIMMBIX BBIUHUCIUTENBHBIX PECYpcax, BPEMEHH
petieHusl.

e AHanu3 pe3ysbTaTOB PacyeToB.

4. B 3akjai04eHHH JaC€TCd KpaTKasd OLCHKAa M OCHOBHBLIC BBIBOJIbI BBITTOJIHCHHOM pa6OTBI.

5. B npuiokeHme BBIHOCUTCS HH(POPMAIMOHHBIM Marepuan, He TpeOyrOIMH eTalbHOTO

paccMOTpeHHs B OCHOBHOHM 4YacTH (Hampumep, TaONWIbl, TrpadUKd, PUCYHKH, JUCTUHTH
nporpamm H T.11.)

9.1.3 TpebGoBanus K BHINOJIHEHHIO PACYETHON PadoOThI
1. Pacuernas paGoTa nomkHa OBITE OQOpMIIEHA COTJIACHO TPeOOBaHMSIM YKa3aHHBIM BHIIIIE.
2. CopepxaHue pacueTHON pabOThl JOJKHO COOTBETCTBOBAaTh  IMEPEUYHMCICHHBIM BBIIIE

TpeOOBaHUSIM.

3. Pacuernas pa60Ta JOJIDKHaA OBITh CllaHa 3a JABC HCACIM 0 OKOHYAaHHA CEMECTpaA.
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CTpyKTypa U coep:KaHue TUCHHUIINHBI

[Ipunoxenue 1.

«Pa3padoTKa HHKEHEPHOI'0 MPOIrPAMMHOI0 00ecneYeHs)
110 HANIPABJICHUIO MOJATOTOBKH 110 HAnpaBJeHUu0 noaArorosku 15.03.03 «IlpukiaagHas MexaHuKa,
aMMHbIe M HU(PPOBbIE TEXHOJOTHH B JUHAMHUKE U IPOYHOCTH»

npo¢puis «Ilpor

< Buabl yueOHoi padoThl, Dopm
g = B BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen S % 2 padoTy CTy1eHTOB, CTYJEHTOB arrecT
%]
an 3 T 3 U TPYA0EMKOCTH B 4yacax anuu
J | I/C | JJa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D | 3
Cemectp 4
11 | Tema 1. Beeoenue 4 1 2 2
Tema 2. Kpamxuit 0030p
1.2 | npeowecmeyouyux mamepuaos, Ha 4 2-3 4 4
KOMOPbIX OCHOBAH OAHHBLIL KYPC.
Tema 3. Bozmoscnocmu cozoanus
peanucmuueckux uzoopaxy;cenuil 6
1.3 | unorcenepnvix npozpammmnoix 4 4-5 4 4
KOMRJIEKCax ¢ NOMOUibI0 OUubIUOmMeEeKU
OpenGL.
Tema 4. Pazpabomka npocmoii
epaghuueckoii uHCceHepHO
1.4 | npozpammet, peanusyroueii pynkyuu 4 6-7 4 4
ouonuomexu OpenGL. Ynpasnenue
ysemom. Bexmopnvie npumumusol.
Tema 5. Cozoanue cpeocmeamu
1.5 | OpenGL croscnvix zeomempuueckux 4 8-9 4 4
00beKmoe.
Tema 6. Paboma c pacmpoevimu
16 oovekmamu. Dopmupoeanue, 4 10-11 4 4
oypepuzayus, 61600 6uUMOGHIX
00vexmos cpeocmeamu OpenGL.
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Tema 7. IIpoeyuposanue
1.7 | npocmpancmeennvix 06vekmos na 4 12-13 4 4
NOCKOCHb
18 g ema 8. Paboma c mexcmypamu ¢ 4 14-15 4 4
penGL
Tema 9. Ynpaenenue ysemosvimu
1.9 | ceoiicmeamu oovexma. Oceeurenue 4 16-17 4 4
cyennt 6 OpenGL
Tema 10. Cozoanue peanucmuueckux
U300pAICEHUTI 8 UHIHCCHEPHBIX
1.10 | npozpammax ¢ KomnieKkcHovim 4 18 2 2
UCROTIb306AHUEM 6OIMONCHOCHEIL
OpenGL
Dopma ammecmayuu 3
Bcero vacoB o gucruruinHe i i 36 36
Bo cemectpe 4
< Buasbi yueOHoli padorsl, Dopm
% E 2| BKJIIOYasi CAMOCTOSATETbHYIO Buabl camocrosiTeibHOM padoThl
Pasznen S % § padoTy CTyI€eHTOB, CTYEHTOB arrecT
/N 8 T 3 U TPYAOEMKOCTh B 4yacax auumn
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/ip | D | 3
Cemectp 5
Tema 11. OcHoswl opeanuzayuu
2.1 | napannenvnozo evinoinenus 5 1-2 2 2 4
anzopummos
Tema 12. Hcnonvzosanue OpenMP ons
2.2 | pachapannenueanus aizopummos 6 5 3-4 2 2 6
UHIICEHEPHDBIX RPOZPAMMAX
Tema 13. Opeanuzayusn
23 ebtcoxonpoti3eooumfﬂbubm 5 5.6 ) 2 6
6LIYUCTEHUIL € 3a0elicmeosanuem
pecypcos guoeokapm.
2.4 | Tema 14. Paspabomxa mooynei 5 7-8 2 2 4
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UHIICCHEPHDBIX NPOZPAMM,
peanusyouux anzopummol
ABMOMAMUYECKOUl 2eHepayuu cemokK
KOHEUHBIX )J1IeMEHM08.

2.5

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

9-10

2.6

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

11-12

2.7

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

13-14

2.8

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

15-18

QOPMZI ammecmauuu

Bcero wacos nmo aucIuIIIINHE
Bo cemectpe 5

17

17

38
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< Buabl yuedHoi padorsl, Dopm
? g B BKJIIOYAsl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
Paznen g % ;13 padoTy CTYy1eHTOB, CTYAECHTOB arrecT
()
N 3 T 3 M TPYAOEMKOCTH B Yacax auumn
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
Cemectp 6
Tema 19. Komnnexcnasn Pazpabomka
UHIICEHEPHO20 NPOZPAMMHOZO0
obecneuenus, 00veOUHAIOUWUX 8 cebe
Paznuunble Imansl AHAAU3A OUHAMUKU
3.1 | u npounocmu KoncmpyKyuii MauiuH - 6 1-12 30 30
co30anue pacuemuvix mooeJeil,
GU3YAIUIAUUIO, 6bINOIHEHUE
pacuemog, zpaguueckoe
npeocmasieHue pe3ynbmanos.
Tema 20. Memoowvt omnaoxu
3.2 | unsCcenepHbIX NPOZPAMMHBIX 6 13-14 2 2
KOMHNJIEKCO8.
Tema 21. Memoovt mecmuposanus
3.3 | unscenepnvix npozpammnbix 6 15-16 2 2
KOMNJ1EKCO8.
Tema 22. Ilogvluienue naoexcnocmu
3.4 | unsicenepnvlx npozpamMmnbLx 6 17-18 2 2
KOMHJ1EKCO8.
Dopma ammecmayuu 9
Bcero gacos o gucnuniige 36 ) 36
Bo cemectpe 6
Bcero yacoB 1o aucuuIIMHe BO 53 53 110
BCEX ceMecTpax
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Tpunoacenue 2
paboueil npocpamme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpasiieHue NoAroTOBKU:
15.03.03 «IIpuxkiagHas MeXaHHUKA)
(YypoBeHb 0akajiaBpuara)
Hpoduas «IIporpammubie u nM(poBbIe TEXHOJOTHH B JTMHAMHUKE U MPOYHOCTI)
Dopma obyyenus: ounasl

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

O ANCHUIIJIMHE
«Pa3padoTKa MHKEHEPHOT0 NMPOrPAMMHOI0 00ecIeYeHus

Cocras: 1. ITacniopT ¢oHIa OLIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeICTB:

CocTaBUTED:

Pycanos O.A.

Mocksa, 2020200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

«Pa3padoTka MH:KEHEPHOT0 MPOTPAMMHOTI0 00ecTedeHns»

dI'OC BO 3

B mporiecce ocBOGHUS JaHHOW JUCIHILINHBI CTYACHT (GOPMHUPYET 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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[K-4

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

BHATH:

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

YMeThb:

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

BJIA/ICTh:

MHCTPYMEHTAMH Pa3pabOTKN MHKECHEPHBIX
[IporpaMM OJHOI U3 COBPEMEHHBIX
BBIYUCIUTENBHBIX CPesl MPOrPaMMHUPOBAHUSL..

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

-

9 39

ba30oBblii ypoBeHb:

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

Bocnpon3BoICTBO TOTYYEHHBIX 3HAaHUH 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 I1EMEHMO8;

- 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 JIOKJIaJIOM

31




IK-6

Cnoco0HOCTD
PUMEHATh
MporpaMMHBIE CPECTBA
KOMIIBIOTEPHOMU
rpaduKH u
BU3yaIU3aLluU
pE3ylbTaTOB  HAy4HO-
MCCIIEN0BATEIbCKON
InesITebHOCTH,
0(pOpPMIIATE OTYETHI U
Mpe3eHTAluU, TOTOBHTH
pedepaTsl, MOKIAIBl U
CTaTbl C  IOMOILIBIO
COBPEMEHHBIX O(HUCHBIX
MHGOPMAITHOHHBIX
TEXHOJIOTHi, TEKCTOBBIX
178 rpaduuecKux
[PEIaKTOpOB,  CPENACTB
MeYaTH.

3HATH:

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

YMETh:

MCIIOJIb30BaTh COBPEMEHHOE MTPOrPaMMHOC
obOecrieueHue I pa3paboTKH MPOrpaMm
MHXCHEPHOI'O aHAJIN3a HAIPSKECHHO
InehOpMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
meTanei U y3710B MalluH.

BJIA1EThH:

IHABBIKAMHW IIPUMCHCHHA CUCTEMBbI
MPOTPaMMHUPOBAHUS IS pa3pabOTKH MPHUKIATHBIX
MpOTpaMM JIJIsl pacyeTa HalpsHKEeHHO
InehOpMUPOBAHHOTO U TEIJIOBOTO COCTOSIHUH
meranen U y3J10B MallliH.

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

-

9 39

ba30oBblii ypoBeHb:

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

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINIEHHBI YPOBEHD:

- CIIOCOOCH CAMOCTHOSIMENbHO

npeocmasisims OMoelbHble
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 O0ehOPMUPOBAHHO20
COCMOAHUA U NPOYHOCMU Oemaneu u Y3108
Wawun.

MPAaKTUYEeCKOE INPUMEHEHHE IOJIyYEHHBIX
3HAaHW B  Mpolecce  MOATOTOBKH K
CEMHHApaM, K BBICTYIIJICHHUIO C JOKJIaIOM
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MK-11

Cnoco0HOCTH

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

TEXHOJIOTHH U
IBBITIOJIHCHU A

MHOT'OBApUaHTHBIX

[pac4eToB.

BHATH:

TEOPETUYECKNE OCHOBBI KOMITBIOTEPHOTO
MPOEKTHUPOBAHUS HA OCHOBE 3((HEKTUBHOTO
COYETaHUs [IEPENOBBIX TEXHOJIOTUN U BBIIIOJHEHUS
MHOTOBapHaHTHBIX 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 MCIIOJIb30BAHMUS 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 MAUUH (8
uaCMHOCIU - Pam, Ky30608, OemaJell
Osueamenetl) 6 sude paciemuvix mooeneu
07151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHbIX I/IeMEHMO8.

Bocnpon3BoICTBO TOTyYEHHBIX 3HAHUH B
X0Jle TeKYIIEeT0 KOHTPOJIS.

IloBbINICHHBI 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 UCHONb3068AMb
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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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

Tpunoxcenue 3
K paboueii npozpamme

«Pa3pa60m1<a UHNHCEHEPHO20 NPOCDAMMHO20 obecneuenusn»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CoBmecTHas JeSITeTbHOCTD TPYIIIIBI
00y4JaroIuXxCcs u MeAaroruyeckoro
[paboTHHKA noJ yIpaBICHUEM
Tlenosas w/im Mearoru4eckoro paboOTHHKA C  IICJIBIO Tema (mpobGiema),
1 poleBas urpa pemeHusi y4eOHbIX U TPOQPECCHOHATBHO - KOHLeNLH, POJIA U
(IH) OPUEHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOIO | OXKMIAEMBIH PE3yIbTAT IO
MOJICIIMPOBAHMS  pealbHOW  TPOOIEeMHOM KaXJ10# urpe
cutyanuu. [lo3Bonsier oleHUBaTH yMEHHE
QHAJTM3UPOBAaTh W peIIaTh  THUIIUYHBIC
npodeccuoHanbHbIC 3aa4u.
[IpoGiieMHOe  3ajgaHMe, B  KOTOPOM
oOydaromemMycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua [pEATbHYIO npodeccnoHabHO-  [3a1aHus JJIs PEIICHUs Kekc-
(K-3) OpUEHTUPOBAHHYIO CUTYAIHIO, 3aJauu
HEOOXOMUMYI0 I pEUIeHUs  JaHHOU
POOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4EOHOIo
MaTepuana TeMbl, pas3fella WU pa3fesioB Borpoci 110
3 KoiiokBuym MYCIATUTMHBL, OPTraHU30BaHHOE KaK yuyeOHoOe Tevam/pazIenam
(K) 3aHATHE B BUJIE cobeceoBaHUs pasit
JUCITUTTAHBI
MeIaroru4eckoro paboTHHKA c
00y4JaroIuMUCs.
KonTtponbHas pabora CPEIICTBO  NPOBEPKH  YMEHHIT TIPHMEHATS KoMI1ekT KOHTPOIBHBIX
4 MOJydCHHBIC 3HAHUS JUIS PEIIeHHs 3aaad N
(K/P) 3a/IaHMM 110 BapUaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrbiii cron, OneHo4HbIE  CcpelncTBa,  Mmo3Bosstoniue | [lepedeHb MMCKYCCHOHHBIX
BKJIIOYMTh  OOy4aroluxcst B IpOLEcC TEM JUIsl TPOBEACHUS
5 Hoﬂé[ﬁ;izc;ii’nw 00CYKIEHHS CIIOPHOTO BOIIPOCA, IIPOOIEMBI  [KPYTJIOTO CTOJA, JUCKYCCHH,
]1662;“1 > M OLEHUTh HUX YMEHHE apryMEeHTHUPOBATH MOJIEMUKH, JAUCITYTa,
COOCTBEHHYIO TOUKY 3pEHHUSI. nebaToB
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[IpoekTt

(D)

KOHEYHbII  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 MpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLlOHHOM

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

MBIIIJICHUA. Moxet BBITIOJIHATHCA B
WH/IMBUIYAILHOM TIOPSIIKE WM TPYIION
00yJaroumxcs.

Tembl TpyNoOBBIX W/WIH
WHIBUIYaTbHBIX
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
MCTIOJIB30BAaTh CHEIHAIbHBIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO 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)

CpencTBO TPOBEPKHM YMEHHUM 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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Pedepar
(P)

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

Tems! 1OKIIa0B,
COOOIIIEHU I

12

VYeTHBI onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crienajbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroIUMCS Ha TEMBbl,
CBS3aHHBIE C M3Yy4aeMOW 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,
MMEIOIee  HECTaHJapTHOE  pelleHue U
[O3BOJISIONIEE JUArHOCTUPOBAaTh  YMEHHUS,
MHTETPUPOBATh 3HaHUS pa3IUYHbIX
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'H)HBIM
00BEKTOM.

Kommmiekt 3aganuii  Uid
paboThI HA TpEHAXKEpE

16

Occe

CpenctBo, MO3BOJISIIONIEE OLEHUTh YMEHHE
0OydJaromierocss MUCHMEHHO H3JIarath CyTb
[MOCTaBIIEHHON MPOOJEMBI, CaMOCTOSTEHHO
[POBOJUTH  aHAIM3 O3TOH  TPOOJIEMBI €
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIOIICH  JTUCHUIUIMHBI,  JIeaTh
BBIBOJIbI, 000OIIAIONINE ABTOPCKYIO TO3UIIUIO

110 TIOCTaBJICHHOU mpobeme.

Tematuka 3cce
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