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B. B. Ilogkom3un

oAU cCh

YTBepKIeHa Ha 3acelaHny YIeOHO-METOIMIECKON KOMUCCHH (PaKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIIATHON MaTeMaTHKX MPOTOKOI Ne3 oT «21»
mast 2024 r.
[Ipencenarens YMK dakynbrera
A. B. KoBanenko

/7" monmuck
v

PenieH3eHTsI:

bernapsu M. E., 3aB. kadenpoii connanbHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
qucuumiind CK® ®OI'BOYBO «Poccuiickuii ToCyJapCTBEHHbIA YHUBEPCUTET
paBoOCyAUs», KaH/l. (pu3.-MaT. HAYK, JOI[EHT

Py6uoB Cepreii EBrenbeBuu, xanauaaT GU3NKO-MaTEeMATHYECKUX HAYK, JOLIEHT
kadeapel marematuueckoro mojenupoBanust GI'BI'OY «Kyol'V»



1 Hean u 3a1a4u U3y4YeHHUs TUCHUILINHBI (MOLYJIs1)

1.1 leab ocBOEHUS AU CHUTIIAHBI

enpr0 AUCIUIUIMHBI SBISETCS (POPMUPOBAHHWE COBPEMEHHBIX TEOPETUUYECKHX 3HAHUH,
nprOOpeTEeHNEe YMEHUN U HABBIKOB, MO3BOJISIONINX BIAJICTh HA MIPAKTUKE OCHOBHBIMH MpUEMaMHu
¥ METOJIaMH TEXHOJIOTHH IPOTrPaMMHUPOBAHKS KOMITBIOTEPHOM TpaduKy.

CopepxaTenpHOEC HAIMOJHEHWE AWCHUILIUHBI OOYCIIOBICHO OOIMMMH 3aadyaMud B
MOATOTOBKE OakajaBpa.

HayuHoli OCHOBOW mMJIsi TOCTPOEHUS MPOrpaMMbl JAHHOW JMCUUILIMHBI SBISETCS
TEOPETHKO-TIParMaTUYECKUM MOIX0]] B 00yUCHUH.

1.2 3agaun AUCHUILINHBI
OCHOBHBIMU 337ja4aMU AUCLUIIIINHBI SBJISIOTCA:
- V3ydenue MaTeMaTn4ecKuX OCHOB KOMITBIOTEPHOH rpaduku;
- V3ydenus anropuTMHUYECKUX OCHOB KOMITBIOTEPHOU IpaduKy;
- Pa3paboTka 1 npuMeHeHne COBPEMEHHBIX MATEMAaTUYECKUX METOJOB U aJIrOPUTMOB IS
pelieHus 3ajad MOJEJIMPOBAHMUS U PEaM3allid HOBBIX CHCTEM U OOBEKTOB KOMIIBIOTEPHOM

rpaduxmu.

1.3 MecTo nucuuIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
Huctunnuaa «OCHOBBI KOMIIBIOTEpHOU rpadukm» oTHOcUTCA K «YacTts, Gpopmupyemas
yYacTHMKaMU 0Opa3oBaTeNbHBIX OTHOIIEHMI» bnoka 1 «Jucuuruinuel (MOAynn)» ydeOHOro

IJ1a”Ha.

1.4 Ilepeyenb MJIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHsl IO JMCUHMILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pPa30BaTEJILHOM IPOrPaMMBbI

N3yyenne naHHOW yueOHOW AMCHUIUIMHBI HampaBlieHO Ha (GOPMUPOBAHUE Y
00yJaroMUXCsl CIeAYIOMNX KOMITETEHITUN:

OIIK-2

3nameo

Ymems

Bnaoemsw

Cnoco0eH NpMMeHATH COBPEMEHHBII MaTeMaTHYeCKH annapar, CBA3aHHbIH ¢
NPOCKTHPOBAaHMEM, Ppa3padoTKoOi, peaju3anueii W OLEHKOH KadecTBa
NPOrpaMMHBIX MNPOAYKTOB M NPOrpaMMHBIX KOMILICKCOB B Pa3JIH4YHBIX

00J1aCTAX YeJI0BeYeCKOo! AeATeJILHOCTH
HJI-2.0IIK-2

Ilpumenaem  cospemeHnHblll  MameMamuyecKuil —annapam  npu
nocmpoenuu mooeneil 6 PpA3IUYHBIX 001ACMAX  Uesl08e4eCKOll
oesamenvHOCMU
BO3MOXXHOCTH  COBpEMEHHBIX U  TEPCICKTHBHBIX CPEACTB  pa3padOTKH
MPOrPaMMHBIX IPOAYKTOB, TEXHUYECKUX CPEJICTB
Merononorun  pa3pabOTKU TPOTPAMMHOTO OOECTICYCHHS] U TEXHOJOTHUHU
POrPaMMUPOBAHUS
Teopus 6a3 TaHHBIX
[enu 1 3a7a4u TPOBOAMMBIX HCCIIETOBAHUHN U pa3paboOTOK
MeTtopl TpOBEACHUS IKCIIEPUMEHTOB U HAOI0/IeHN N, 0000IIeHUST 1 00pabOTKH
UHpOpMaLIUU

BripabaTeiBaTh BapuaHThI pean3aluy TpeOOBaHHIMA
M cronp30BaTh CyIIECTBYIONINE TUIIOBBIC PEIICHUS M MIa0I0HBI IPOSKTUPOBAHUS
MPOrPaMMHOTO OOecTIeueHust

AHann3  BO3MOXHOCTEW peanu3anud TpeOOBaHHWA K  MPOTPAMMHOMY
o0ecrnevyeHnIo



HJT-3.01K-2

3name

Ymems

Baaoemuw

PazpaboTka, H3MEHEHHWE U COIJIACOBAaHME APXUTEKTYPHl IMPOrPaMMHOIO
o0OecrieyeHUss C CHUCTEMHBIM AHAIUTUKOM U apXUTEKTOPOM MPOTrpaMMHOIO
obecrieueHHs

[IpoekTupoBaHue CTPYKTYpP JaHHBIX

Paspabotka cTpykTypsl mporpaMmmuoro koaa MC

C6op, oOpaboTka, aHamu3 uU OOOOIIEHHWE pPE3yNbTaTOB AKCICPUMEHTOB U
UCCIICIOBAaHMI B COOTBETCTBYIOLIEH 007acTH 3HAHUI

JlesiTenbHOCTD, HaNpaBleHHAs Ha pelIeHHE 3aJad aHAIUTUYECKOro Xapakrepa,
MPEIONIarafoIIuX BBHIOOP W MHOTOOOpa3ue aKTyalbHBIX CIOCOOOB pEIICHUS
3a1au

Apzymenmupogano npumensaem Menoovl npoeKmuposanus,
Paspadomku u peanuzayuu RPOPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX
KOMRJIEKCO6 8 PA3IUYHBIX 00J1ACMAX Ye1068e4eCKOll 0esAmeIbHOCmU
Bo03M0XHOCTH CyIIECTBYIOLIEH IIPOrPAMMHO-TEXHUYECKON apXUTEKTYPBI
B03MOXXKHOCTH  COBpEMEHHBIX U  TMEpPCHEKTHBHBIX CpPEACTB  Pa3pabOTKU
IPOTPAMMHBIX MPOJTYKTOB, TEXHUYECKUX CPEICTB
Mertonosnoruun  pa3pabOTKM MPOrpaMMHOIO OOecHeueHHs: M TEeXHOJIOTUU
IPOTPaMMUPOBAHUS
S3pIKM TPOrpaMMHMPOBAHUS U PabOThI ¢ 6a3aMU JaHHBIX
HNHCTpyMEHTBI M METOABI IPOEKTUPOBaHus U au3aitna UC
Ilenu 1 3a1aun IPOBOJUMBIX UCCIIEOBAaHUM U pa3pabOTOK
MeToap! u cpelICTBa IUIAHUPOBAHUS M OPTaHU3AIMH HCCIIEIOBAaHUN U pa3paboToK
MeTo bl TPOBEACHHS YKCIIEPUMEHTOB U HAaOII0IeHUH, 00001IeHS 1 00paboTKH
uHpOpMAaLIUU

BripabatbeiBaTh BapHaHThl peann3alnuu TpeOoBaHHMA

Hcnonp30BaTh CyHIECTBYIONINE TUIIOBBIE PEIICHUS U 11a0JI0OHBI TPOEKTUPOBAHUS
IPOTrPaMMHOT0 0OecreueHust

Bepudunuposats CTpyKTypy NpOrpaMMHOI0O KOAa

Pa3paboTka, u3MeHEHHWE U COIVIACOBAHHE APXUTEKTYPhl IPOTrPAMMHOTO
obOecrieyeHnss ¢ CHUCTEMHBIM aHAIUTUKOM W apXUTEKTOPOM MPOTPaMMHOTO
obecrieueHus

Pazpabotka cTpykTypsl mporpammuoro koaa MC

Bepuduxkanus crpyktypsl nporpammHoro kojaa MC oTHOCHTETEHO apXUTEKTYPBI
NC u tpeGoBanwmii 3akazunka k UC

C6op, oOpaboTka, aHamu3 u OOOOIIEHHWE pPE3yNbTATOB AKCICPUMEHTOB U
UCCJICTOBaHH B COOTBETCTBYIOIICH 00IACTH 3HAHHIMA

JlesTenbHOCTH, HalpaBl€HHAs Ha PEIICHWE 3a]ad aHATIMTUYECKOTO XapakTepa,
MPEMONIarafolIuX BHIOOP W MHOTOOOpa3ue aKTyalbHBIX CIOCOOOB pEIICHUS
3ama4

OIIK-3  Cnocoben npumensams coépemeHHble UHGOPMAUUOHHDBIE MEXHOIOZUU, 6 MOM
yucie omeuyecmeeHHvle, NpU  CO30AHUU  NPOZPAMMHBIX HPOOYKMOE U
NPOZPAMMHBIX KOMNIEKCO8 PA3TUYHO20 HAZHAYEHUA

HJI-1.011K-3

3name

Apzymenmupoeano npumeHnsem COBPEMEHHbBIE UHPOpMayuOHHbIE
MexXHOoI02UU, 6 MmMOM HUCle OmeYyecmeeHHvle, Npu CO30aHUU
RPOZPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHO20
Ha3Hayenus
B0O3MOXXHOCTH ~ COBpPEMEHHBIX M MEPCHEKTHBHBIX CPEICTB  pa3pabOTKu
IPOTrPaMMHBIX MPOTYKTOB, TEXHUUECKUX CPEICTB



Mertonmonorun  pa3pabOTKM MPOTPAMMHOTO OOECIEYEHHs] U TEXHOJIOTHH
MIpOrpaMMHUPOBAHUS

MeToibl U CpeliCTBa TIPOSKTUPOBAHUS MTPOTPAMMHOTO O0ECTICUeHUS

MeTtopl U CpeicTBa MPOSKTUPOBAHHUS MPOTPAMMHBIX HHTEp(deiicoB
Bosmosknoctu UC

CoBpeMeHHBIC CTPYKTYPHBIC SI3BIKH MPOTPAMMHUPOBAHUS

Ymems [TpoBoAUTH O1IEHKY U 000CHOBAHHUE PEKOMEHIyEMbIX PEIICHUN
KoaupoBath Ha si3bIKax IpOrpaMMUPOBAHUS
Bnaoemuo [TpoexTrpoBaHKE MPOTrPaMMHBIX UHTEP(DEHCcoB
Pa3zpaboTka cTpykTypbl mporpammHoro koaa MC
CoOop, oOpaboTka, aHamu3 W 0000IIEHUE pPE3yJIbTATOB HKCIEPHUMEHTOB H
HCCJIETOBaHHUM B COOTBETCTBYIOIICH 00JaCTH 3HAHUIMA
JesTenbHOCTh, HAlpaBlEHHAs Ha PEIICHHE 3aJlay aHAJTIMTUYECKOrO XapakTepa,
MPEIoIaraloliuX BHIOOP M MHOTooOpa3ue akTyalbHbIX CIOCOOOB peIIeHUS
3a1a4y
HJ[-2.0IIK-3 Opuenmupyemcs 6 COBPEMEHHBIX NOJNOHCEHUAX U KOHUENUUAX
HPUKIAOHO20 U CUCHIEMHO20  NPOZPAMMHO20  ODecneuenus,
apxumexKmypovl KOMRovlomepos u cemeil (6 mom uucie u 2100a1bHbIX),
MEeXHON02UU CO30AHUA U CONPOBOHCOCHUA NPOPAMMHBIX HPOOYKMOE U
NPOZPAMMHBIX KOMNIEKCOE
3namo BO3MOXHOCTH  COBpEMEHHBIX UM  NEPCIEKTUBHBIX CPEACTB  pa3pabdOTKH
MPOTrPaMMHBIX MTPOYKTOB, TEXHUYECKUX CPEJICTB
Merononorun  pa3pabOTKU TPOTPAMMHOTO OOECTICYCHHS] U  TEXHOJOTHUHU
MPOrPaMMHUPOBAHHUS
MeTopl U CpeicTBa MPOEKTUPOBAHUS MMPOTPAMMHOTO 00ECTICUCHHSI
MeTtoibl U CpelicTBa TPOSKTUPOBAHUS MTPOTPAMMHBIX HHTEp(DelicoB
Bosmoxknoctu UC
CoBpeMeHHbIE CTPYKTYPHBIE SI3bIKH POTPAMMHUPOBAHUS
Ymemo BripabaTeiBaTh BapuaHThI pean3aluy TpeOOBaHHIMA
KoaupoBaTs Ha si3bIKax IpOrpaMMHUPOBAHUS
Bnaaoemw OneHka BpeMeHU U TPYJOEMKOCTH pealln3allii TPeOOBaHUN K IMPOrpaMMHOMY
o0ecreyeHmIo
OreHKa ¥ COTJIaCOBaHUE CPOKOB BBITTOTHEHUS TTOCTABICHHBIX 3a]1a4
[TpoekTrpoBaHKe MPOrPaMMHBIX HHTEp(DElicoB
O1eHKa ¥ COTJIaCOBaHME CPOKOB BBITTOTHEHUS TTOCTABICHHBIX 33144
Pazpabotka cTpykTypsl mporpammuoro koaa MC
C6op, oOpaboTka, aHamu3 u OOOOIIEHHWE pPE3yNbTATOB AKCIEPUMEHTOB U
UCCJICTOBaHH B COOTBETCTBYIOIICH 00JIACTH 3HAHHIA
JlesTenpHOCTH, HalpaBl€HHAs Ha PEIICHWE 3a]ad aHATIMTUYECKOTO XapakTepa,
MPEOoNIarafoliuX BBHIOOP W MHOTOOOpa3ue aKTyalbHBIX CIOCOOOB pEIICHUS
3a1a4u
IIK-4 Cnocoben ucnonv3zosamov 3HAHUA COBPEMEHHBIX NPOZPAMMHBIX CPEOCmE,
meHOeHyuu pazeumus GYHKYUIL u apxXumeKkmyp npooda1eMHO-0pUEHMUPOCAHHBIX
NPOZPAMMHBIX CUCHIEM U KOMNIEKCO8 8 NPOPecCUOHANbHOI deamenbHOCIU
HJI-1.1IK-4 IlIposooum knaccugpukayuro u ocyuiecmensien 6vl00p COBPEMEHHBIX

UHCMPYMEHMAIbHBIX cpeocme paspabomku NPUKIAOHO20



nPOPAMMHO20 OOecneyenus GbIYUCTUMEIbHBIX CPEOCHE U CUCHEM
PAa3iuun020 (YHKUUOHAIbHO20 HA3HAUEHUA, C YYeMOM HMeEeHOeHYUIL
Pazeumus YyHKUuil u apxumexkmyp 6 cOOmeemcmeyouux npooiemno-
OpUEHMUPOBAHHBIX CUCEM U KOMNIEKCO8

3namo Bo3MOXHOCTH  COBpPEMEHHBIX W TEPCIEKTHBHBIX CPEACTB  pa3padOTKH
MPOrPaMMHBIX IPOAYKTOB, TEXHUYECKUX CPEJICTB
CoBpeMeHHBIE CTPYKTYPHBIC S3BIKH TPOTPAMMUPOBAHHUS
Ymemo [TpoBOIUTH aHAJIN3 UCTIOIHEHUS TpeOOBaHUN
BripaGaThiBaTh BapuaHThl peaan3alnuu TpeOOBaHUN
[TpoBOAKTE OIICHKY U 000CHOBAHHE PEKOMEHIyEMbBIX PEIICHUN
Bnaoems COop, o0OpaboTka, aHamM3 W O0OOIIEHHWE TIEPEOBOrO OTEYECTBEHHOTO H
MEXKIyHApOJHOI'O OIbITa B COOTBETCTBYIOIIEH 00J1aCTH HCCIeA0BaHUN
Brenpenne pe3ynbTaToB UCCICIOBAaHWA M Pa3pabOTOK B COOTBETCTBUH C
YCTaHOBJICHHBIMU TOTHOMOYHSIMU
HJI-2.TIK-4 Peanuzyem npuemul padomul ¢ co8pemMeHHbIMU UHCHIPYMEHMATbHLIMU
cpeocmeamu, noooepicugarouumu co3oanue npoOZpamMMmHBIX
nPOOIEMHO-OPUEHMUPOBAHHBIX NPOOYKMOE
3namo B03MOXXHOCTH  COBpPEMEHHBIX W  TEPCHEKTUBHBIX CPEJICTB  pa3pabOTKu
MPOrPaMMHBIX IPOAYKTOB, TEXHUYECKUX CPEJICTB
CoBpeMeHHBIE CTPYKTYPHBIC S3BIKH TPOTPAMMUPOBAHHUS
Ymemo
Bnaaoemw Ycrpanenne oOHapyKEHHBIX HECOOTBETCTBUIN
Buenpenne pe3ynbTaToB UCCIEOOBAaHWM M pa3pabOTOK B COOTBETCTBUHU C
YCTaHOBJICHHBIMHU TTOJTHOMOYHSIMHU
IIK-6 Cnocoben ucnonv3oeamov co8pemMeHHble Memoobl PA3padomKu npPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX Ai120pUmMMmO8 MAmMemMamuyecKux mooeneil
Ha 0aze A3bLIKOG NPOZPAMMUPOBAHUA, 0a3 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIB306aMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHEEHHO20
UHmeNNeKma 6 nociedyruieil npogheccuonanIbHoll 0eameabHOCmU 8 Kauecmee
HAYYHBIX COMPYOHUKO0S8, npenooasameneil 00pa306amMenbHbIX OPZAHUAUUIL
evicuLeco 00pa306anus, UHIHCEHEPOB,
MexHoN0206
HJI-1.1IK-6 Hcnonvzyem cospemeHnHbvle UHCMPYMEHMAlbHble cpeocmea
paspabomku 6a3 0aHHBIX, NPUKTIAOHO20 NPOZPAMMHOZ0 0Decneuenus u
cucmem paziudHo20 YyHKYUOHATbHO20 HAZHAYEHUA
3namo Bo3MOXHOCTH  COBpPEMEHHBIX W TEPCIEKTHBHBIX CPEACTB  pa3padOTKH

MPOrPaMMHBIX IPOAYKTOB, TEXHUYECKUX CPEJICTB
MeToa010TUN ¥ TEXHOJIOTUH NMTPOEKTUPOBAHMS U MCTIOJIb30BaHUs 0a3 TaHHBIX
TunoBble pemieHusi, OUOTUOTEKH MPOrPAaMMHBIX MOMAYJEH, IaOJIOHBI, KIIACCHI
00BEKTOB, HCIIOJIb3yEeMbIE NPH pa3padoTKe MPOrpaMMHOro oOecreueH s
MeTo/b! U cpecTBa MPOEKTUPOBaHUs 0a3 JaHHBIX

MeToap! 1 CpeacTBa MPOSKTUPOBAHUS IPOTPAMMHBIX HHTEp(]ErcoB

S3p1KM TpOTpaMMHUPOBAHUS U PaOOTHI ¢ 0a3aMu JaHHBIX

WNHCTpyMEHTBI M METOABI IPOEKTUPOBaHus U au3aitna C

OCHOBBI COBPEMEHHBIX CHCTEM YIIPABICHUS Oa3aMM JaHHBIX

CoBpeMeHHbIE 00BbEKTHO-OPUEHTUPOBAHHBIC SI3BIKU TPOTPAMMUPOBAHUS



Ymems

Baaoempw

HJT-2.1TK-6

3name

Ymems

Bnaoemsw

H/I-3.1IK-6

Metoap! aHanu3a U 0000IIEHUS] OTEYECTBEHHOTO M MEKIYHApOIHOTO OMbITa B
COOTBETCTBYIOIICH 00JaCTH MCCIICIOBAHUN

[TpuMeHsTh METOABI U CPEACTBA MPOSKTUPOBAHUS TPOIrPAMMHOT0 00eCTIeYeHHUs,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX HHTEP(EcoB
KoaupoBats Ha s13pIKax IpOrpaMMUPOBAHUS

[TpoexTrpoBanue 0a3 JaHHBIX

[TpoexTrpoBaHKE MPOrPaMMHBIX UHTEP(DEHCcoB

YcrpaneHue 0OHapyKEHHbIX HECOOTBETCTBUM

JlesTeNbHOCTh, HAPaBIEHHAs HAa PELICHUE 3aa4 aHAIMTUYECKOIO Xapakrepa,
IpEeNoNaraloliuX BbIOOD M MHOTroo0Opa3ue aKTyalbHbIX CIIOCOOOB peIIeHUs
3a1a4

emoncmpupyem 3HAHUA ~ MemMOO006, MEXHOI0UI U  CPeOCcms
paspadbomku  pazpadbomkKu RNPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKPEHHbBIX A20PUMMO6 MAMeMamuyeckux mooeneil Ha dase A3blK06
npozpammuposanus, 6a3 OAHHLIX U RAKEMO8 NPUKIAOHBIX NPOZPAMM
Bo3MOXHOCTH  COBpPEMEHHBIX U  NEPCIEKTHBHBIX CPEACTB  pa3padOTKU
IPOTrPaMMHBIX MPOIYKTOB, TEXHUYECKHX CPEACTB
MeT0/10510TUH ¥ TEXHOJIOTUN IPOEKTUPOBAHHUS U UCIOIb30BaHUs 0a3 TaHHBIX
TunoBsle pemeHus, OUOIMOTEKH NPOrPAMMHBIX MOJIYJIEH, aOIOHBI, KIAcChl
00BEKTOB, HCIIOIb3YEMBIC ITPU Pa3pabOTKE MPOrPaMMHOI0 00eCIeUeHUS
Mertoabl U cpefcTBa NPOSKTUPOBAHUS 0a3 JTaHHBIX
MeToap! 1 CpeacTBa MPOSKTUPOBAHUS IPOTPAMMHBIX HHTEP(]EHcoB
S3bIKK IporpaMMUpPOBaHUs U paboThI ¢ 6a3aMu JaHHBIX
WMHCTpYMEHTHI U METOIbI MPOEKTUPOBaHUS U Au3aitna C
OCHOBBI COBPEMEHHBIX CHCTEM yMpaBiIeHUs 0a3aMu JaHHBIX
CoBpeMeHHbIE 00bEKTHO-OPUEHTUPOBAHHBIE SI3BIKM TPOTPAMMUPOBAHUS
MeTtoapl aHanu3a U 0000IIEHUSI OTEUECTBEHHOTO M MEXIyHApOJHOTO OINbITa B
COOTBETCTBYIOIIEH 00JacTH MCcCae10BaHUN

Hcnons30BaTh CyIIECTBYIONINE THIIOBBIE PEIICHUS U Ia0JIOHBI TPOSKTUPOBAHUS
MIPOTrPaMMHOTO 00ecTIeueHuUs

[TpuMeHSITh METOBI U CPEICTBA MPOSKTUPOBAHUS MPOTPAMMHOTO 00ECIICUCHHS,
CTPYKTYp JAaHHBIX, 023 JaHHBIX, MPOTPAMMHBIX HHTEP(EHCOB

KoaupoBaTh Ha s13bIKax IpOrpaMMUPOBAHUS

AHann3  BO3MOXHOCTEW  peanu3alud  TpeOOBaHHW K  MPOrPAMMHOMY
o0ecrnevyeHno

OLieHKa ¥ COTrIacOBaHUE CPOKOB BBIIOTHEHUS TOCTABICHHBIX 3a]1a4
[IpoexTupoBanue 6a3 JTaHHBIX

OLieHKa ¥ COTrIacOBaHUE CPOKOB BBIIOTHEHUS TOCTABICHHBIX 3a]1a4
VYcerpanenne 0OHapy )XKEHHBIX HECOOTBETCTBHUI

JesaTenbHOCTh, HallpaBlI€HHAs HAa pEIIEHUE 3aJad aHATIMTUYECKOIO XapakTepa,
MPEANOIararouX BbEIOOP W MHOTO0Opaswe akTyaJdbHBIX CIOCOOOB peIIeHUs
3a/1a4

Ilpumensaem coepemennvie npuemvl padomuyl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, nOOOEPHCUBAIOUWUMU CO30AHUE RPOZPAMMHBIX RPOOYKMOG
U NPOCPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSAHU, 0a3
OAHHBIX U NAKEM 08 NPUKTAOHBIX NPOZPAMM



3namo B0O3MOXXHOCTH ~ COBpPEMEHHBIX M NEPCHEKTHBHBIX CPEICTB  pa3pabdOTKu
IPOTrPaMMHBIX MPOTYKTOB, TEXHUUECKUX CPEICTB
MeToa0I0THN ¥ TEXHOJIOTUH MPOSKTUPOBAHMS U MCTIOJIb30BAaHMs 0a3 TaHHBIX
TunoBeie pemieHusi, OMOJIUOTEKH MPOTPAMMHBIX MOJYJICH, I1a0JIOHBI, KJIACChI
00BEKTOB, HCIIOJIb3yEeMBIE MPH pa3padoTKe MPOrpaMMHOT0 00ecTeueHHs
Mertoabl 1 cpefcTBa NPOEKTUPOBAHUS 0a3 JTaHHBIX
MeToap! 1 CpeacTBa MPOSKTUPOBAHUS IPOTPAMMHBIX HHTEP(]ErcoB
S3pIKM TPOrpaMMHMPOBAHUS U PabOThI ¢ 6a3aMU JaHHBIX
HNHCTpyMEHTBI M METOABI IPOEKTUPOBaHus U au3aitna UC
OCHOBBI COBPEMEHHBIX CUCTEM YIIPABICHUS Oa3aMM JaHHbIX
CoBpeMeHHbIE 00bEKTHO-OPUEHTUPOBAHHBIC SI3BIKA IPOTPAMMHUPOBAHUS
Mertonbl aHanu3a U 000OLIECHHUST OTEUECTBEHHOTO M MEXIyHAPOJHOIO OIbITA B
COOTBETCTBYIOIIIEH 00JIaCTH UCCIIeTIOBAaHUI

Ymemo [TprMeHSTh METOMBI U CPENICTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00ECTIeYeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, IPOrPAaMMHBIX HHTEp(EcoB
KoaupoBaTh Ha A3bIKax IpOrpaMMUpPOBaHUs

Bnaoemso ITpoexTrupoBanue 6a3 JaHHBIX
YcrpaHeHue 0OHapyKEHHbIX HECOOTBETCTBUI
JlesTenbHOCTD, HalpaBl€HHAs Ha PELICHHE 3a]1a4 aHAIMTUYECKOTO XapakTepa,
HpEeANoNaraloliuX BbIOOP M MHOTrooOpa3ue aKTyalbHbIX CIIOCOOOB peIIeHUs
3aja4

2. CTpyKTypa M coepkaHue TUCHUILTHHBI

2.1 Pacnpenesienue TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUAaM padoT

OO1mmast TpyA0EMKOCTh AUCIUILTUHBI cOcTaBiisieT 1 3a4. e. (36 4acoB), MX pacnpeaeicHue
10 BUAaM pa0oT MPEICTaBICHO B TaOIHIIe

CemecTtpsbl
Bun yueOHo# paboTh Beero (uacer)
4acoB
1 7
KonTaktHasi pa6oTa, B TOM uncJie: 72,3 0 72,3
AyauTopHbIe 3aHATHSA (BCEro): 68 0 68
3aHATHS JIEKIIMOHHOTO TUIIA 34 34
JlabopaTopHble 3aHATH 34 34
3aHATHSA CEMUHAPCKOTO TUMA (CEMUHAPHI,
MIPAKTUYECKUE 3aHITHsI)
HNuas koHTaKTHas padora: 4,3 0 4,3
Kontpoib camocrositensHoM padotsl (KCP) 4 4
[TpomexyTtounas arrectaus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4ucJie: 36 36
[ToaroroBka K TEKyIIEMY KOHTPOJIIO
KoHTpoJib: 35,7 35,7
[ToaroToBKa K 3K3aMeHY 35,7 35,7
Jgac. 144 0 144
B TOM YHCJIe
OO0mas Tpya0eMKoCTh KOHTAKTHAsl 72,3 0 | 723
pabora
3a4. el 4 4




2.2 CTpyKTypa IMCHUIIHHBI
Pacnipenenenue BugoB yueOHOI pabOThI U UX TPYJOEMKOCTH MO pa3zesiaM AUCIUILIHHBL.
Pa3znenbl (TeMbl) TUCHUIUIMHBL, U3yYaeMbIE B / CEMECTpE

Ne HaumenoBaHue pa3ae/ioB (Tem)

KosnuecTBo yacoB

Bcero

Bueayauro

AynuTopHasi padora pHas

pabora

J 3

JP CPC

BBenenue B KOMIBIOTEpHYIO TpaduKy 14

MHOT'OYT'OJIbHUKOB

AJII‘OpI/ITMBI BbIUCPYMBAHUSA OTPE3KOB U

18

AJITOPUTMBI OTCEYEHUS 18

MOBEPXHOCTEH

AJ'IFOpI/ITMI)I YAAJICHUA HEBUUMBIX JIMHUH U

18

Monenu ocBeleHus

18

20 RSN S e A e

. | ®dpaxranbHas rpapuka 18

DO O O O (&

[exRNep] (o3} [ep} (ep] S
[exRNep] (o3} [ep} (op] (op]

HNUTOI'O no pa3aenam JTUCHUILIHHBI 104 34

KonTpons camoctosrensHoi pabotsl (KCP) 4

[Tpomesxytounas arrectauus (MKP) 0,5

IToAroToBKa K TEKyIIEMY KOHTPOJTIO 35,5

O0mas TPy10eMKOCTh MO JMCUMILIHHE 144

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

HaumenoBanue
pasnena

Conepxanue paszaena

dopma
TEKYILETro
KOHTPOJIA

1. |BBenenue B
KOMITHIOTEPHYO

rpaduxy

AnmnapartHas 6a3a MaIlIMHHON rpadukw,
MIPOTpaMMHEBIE CPECTBA KOMIIBIOTEPHON TPAQHKH.
I'paduueckue BO3MOKHOCTH S3BIKOB BHICOKOTO
ypoBHs. ['paduueckue penaktopsl. ['paduueckue
s3bIKH. ['paduueckure ONOIMOTEKH.

T

2. |ANTOpUTMBI
BbIUEPUYMBAHUS
OTPE3KOB U
MHOT'OYTOJIbHUKOB

Hudposoii nuddepeHnnanbHpIi aHATU3ATOP.
Anroput™m bpesenxema. LlenouncieHHsli
anroput™m bpesenxema. Anroputm bpesenxema
JUIs TEHEpaLlMu OKpY>KHOCTH. PacTpoBas pa3BepTka
CIUTOLIHBIX 0OJacTel. 3amnonHeHue
MHOTOYTrOJIbHUKOB. PacTpoBas pa3BepTka
MHOTOYT'OJIbHUKOB. OCHOBBI METO/IOB YCTPAHEHUS
CTYIIEHYaTOCTH.

3. |ANTOpUTMBI OTCEUCHHS

AnroputMm Cazepnenna-Kosna. Anropurm
pa3zbuenus cpeaHeit Toukoid. Anroputm Kupyca-
beka. BuyTpeHHee U BHEIITHEE OTCEUCHHUE.
TpexMepHbIil aIropuT™M pa3OueHus cpeaHen
toukoi. TpexmepHbiii anroputMm Kupyca-beka.
Pa3pesanue HeBbIMYKIIBIX TeN. OTCEUeHUE
MHOTOYTOJIbHUKOB.




HanmenoBanue
paznena

Conepxanue paszzaena

dopma
TEKYLIETO
KOHTPOJIA

AJTOpUTMBI yJaJeHUs
HEBHUJIUMBIX JIMHUH U
IMOBEPXHOCTEU

ANTOPUTM IUIaBAIOIIETO FOPU30HTA. AITOPUTM
Po6eprca. Anroputm BapHoka. Anroputm
Beiinepa-AsepTroHa. AIropuT™, UCIONb3YOIINN Z-
Oydep. AITOpUTM NOCTPOYHOTO CKAHUPOBAHUSI.

T

Monaenu ocBeleHUs

[IpocTas monensb ocBenienus. Onpenenenue
HOpMaJIK K moBepxHocTH. OnpezeneHne BeKTopa
oTpaxkeHus. 3akpacka Mmetojom ['ypo. 3akpacka
@®onra. IIpo3paunocts. Tenu. dakrypa. LBer.

@pakranpHas rpaduka

Knaccuueckue gpakransl 1 caMononooue.
MhuosxectBo KanTtopa. ®paxransr CepnuHCKOro.
Kpusas Koxa. Kpussie, 3an0yIHAOIIME TNIOCKOCTb.
[IpoGnemsl pasmepHocTU. DpakTaabHble KPUBBIE U
pekypcun. MHuoxectBa JKromus u Manaenp0poTa.

2.3.2 3aHATHA CEMHUHAPCKOI'0 THIIA — HE NPEeAyCMOTPEHBI.
2.3.3 JlabopaTopHble 3aHITHS

HaumenoBanue 1abopatopHbIX paboT

dopma
TEKYILIETOo
KOHTPOJISI

Pemenue 3aia4 no Teme « AJrOPUTMBI BHIYEPUUBAHUS OTPEIKOBY.
Hcnonb3ysa 6ubmuoreky OpenGL BU3yanu3upoBath JByMEpHbIE
MPUMUTHUBBI: OTPE30K, TPEYTOJIbHUK, YETHIPEXYTOJIbHUK, TPOU3BOJIBHBIN
MHOT'OYT'OJIbHUK.

T

Ucnoneiys 6ubanoreky OpenGL Bu3yanu3upoBaTh TpeXMepHbIE
¢urypsi: ky6. Ha npumepe Buzyanusanuu Kkyba paccCMOTpPETh pa3InyHbIe
BapHaHThl HACTPOWKH BUIOBBIX ITAPAMETPOB.

3anada: PazpaboTaTh NporpaMMHYIO pealn3altio alropuT™Ma pa3oueHus
CpeaHEN TOYKOM.

TpeboBanus k 3()(heKTUBHOCTHU: BHIIOIHUTD OLIEHKY 3()(HEKTUBHOCTH
TEOPETUUECKOTr0 aIrOpUTMa, pa3padoTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO ANTOPUTMA, YOSTUThCSA B JOCTUTHYTOU 3P PEKTUBHOCTH MO
BpPEMEHU pabOoTHI M 3aTpaTaM MaMsITH.

PaccmoTpeTs 0651aCcTH BO3MOXKHOTO IIPUMEHEHUS allTOpUTMA.

CocTaBUTh OTYET: OMUCATH CTPYKTYPY MPOTPAMMBI, CTIeIUUKAIIH
MOJTyJIeH, TECTOBbIEC IPUMEPHI, 00IACTH IPUMEHEHHUSL.

3amaua: Pa3zpaboraTs mporpamMmmMHyto peanu3aiuio anroputMma Kosna-
Cazepnenpa.

TpebGoBanust K 3P PEKTUBHOCTH: BHITIOJHUTH OLEHKY 3P PEKTUBHOCTH
TEOPETUYECKOT0 aJITOPUTMA, pa3padoTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO aJropuT™Ma, yOeAUThCs B JOCTUTHYTOH 3(h(PEeKTUBHOCTHU IO
BpEMEHHU paboTHI M 3aTpaTaM NaMsTH.

PaccmoTpeTs 0651aCTH BO3MOYXKHOT'O IPUMEHEHNUS aJITOPUTMA.

CocTaBUTh OTUET: ONHUCATH CTPYKTYPY MPOrPaMMBbl, CTIeHU(PUKALIITH
MOJTyJI€H, TECTOBBIE IPUMEPHI, 00IACTH IPUMEHEHHUSL.

3anaga: Pa3zpaboTarh mporpaMMHYIO peanu3zaiuio anropurma Pobeprca.
TpeboBanus kK 3 (HEKTUBHOCTHU: BBITIOJIHUTH OLIEHKY () PEKTUBHOCTH
TEOPETUYECKOr0 aJrOpPUTMA, pa3padoTaTh HAOOPHI TECTUPOBAHHUS




COOCTBEHHOTO AITOPUTMA, YOSIUTHCS B JOCTUTHYTOU 3(P(EKTUBHOCTH IO
BpPEMEHH PabOTHI U 3aTpaTaM MaMsITH.

PaccmoTpeTh 0611aCTH BO3MOXKHOTO IIPUMEHEHUS allTOpUTMA.

CocTaBHUTh OTUET: ONUCATH CTPYKTYPY MPOTPaMMBI, CIICIIM(DUKALIN
MOJTyJIEH, TECTOBBIC IPUMEPHI, 00IACTH IPHUMEHEHHUSL.

3anaua: PazpaboraTh NporpaMMHYIO peaiu3aluio anropurmMa BapHoka. T
TpeboBanust K 3P PEKTUBHOCTH: BHIITIOJHUTH OLEHKY 3P PEKTUBHOCTH
TEOPETUYECKOI0 AITOPUTMA, pa3padoTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO ANTOPUTMA, YOSTUTHCSA B JOCTUTHYTOU AP PEKTUBHOCTH O
BpPEMEHU pabOThI U 3aTpaTaM HNaMsITH.

PaccmoTpeTs 0651acTH BO3MOXKHOTO IPUMEHEHUS allTOpPUTMA.

CocTaBUTh OTUET: OIMCATH CTPYKTYPY NPOrpaMMBbl, CrieHUpUKALUN
MOJTyJIEH, TECTOBBIEC IPUMEPHI, 00IACTH IPUMEHEHHSL.

Hcnonb3ysa 6ubnuoreky OpenGL BU3yanu3supoBath TpeXMepHbIH 0OBEKT, T
J100aBUTh UCTOYHUKHU OCBELLIEHUSI.

2.3.4 KypcoBble padoThl — He IPeAyCMOTPEHbI
2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl

00yYaroIMXcs M0 TUCHUILTHHE (MOLYJII0)

[Tepedyens yueOHO-METOIUIECKOTO 00ECTICUCHHSI TUCIIUTUTAHBI
Ne Bun CPC T10 BBITMOJIHEHUIO CAMOCTOSITEIbHON paboThI

1 |Uzyuenue Metonuyeckue ykasaHUs 10 OpPraHU3alUU CaMOCTOSITEIbHOU
TEOPETUUECKOTO paboThI CTYJEHTOB, YTBEPKACHHbBIE kadenpoit

Marepuaia WHGOPMAIIMOHHBIX TeXHOIOrHH, mpoTokoi Nel ot 30.08.2019
2  |Pemenwue 3amau MeTtonuyeckue ykazaHUS 1O OpraHU3alMU CaMOCTOSTENbHOM
paboThI CTYJCHTOB, YTBEPKIACHHbBIE kadenpoit

nH(OOPMAITMOHHBIX TeXHOJOTHM, TpoTOoKoa Nel ot 30.08.2019

y‘{e6H0'MeTOI[I/I‘ICCKI/Ie Marcepualibl JId CaMOCTOSTEILHOMN pa6OTBI O6y‘{aIOH_[I/IXC$I u3

Yyucia MTHBAIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3710poBbs (OB3) npegocrapisitoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3JOPOBBS M BOCIIPUATHS HH(POpMAIINU:

JUist U1 ¢ HApyIIEHUSIMH 3PSHHS:

— B IeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe dIIEKTPOHHOTO JIOKYMEHTA,

— B (hopme aynuodaiina,

— B re4yaTHoi (hopme Ha si3bike bpaiins.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoOM opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:
— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

o0ydaromuxcs.

3. O6pa3oBaTesibHbIEC TEXHOJIOTHH
B cootBerctBum ¢ tpedoBanusiMu @I'OC B mporpamma JUCHUIUIMHBI MPELyCMaTpUBAET

HCIIOJIB30BaHHUEC B y‘IC6HOM mponecce CICaAyrommux O6p3.30BaTeJ'II>HI)I€ TCXHOJIOTHH: YTCHUC




JEKIMA C HWCHOJB30BAaHWEM MYJIBTUMEIUIHBIX TEXHOJIOTHUH; METOJ MAalblX Tpymm, pazdop
NPaKTUYECKHX 3a/1a4 U KEHCOB.
[Tpu 00y4yeHNH UCTIONB3YIOTCS CASAYIONINEe 00pa30BaTEIbHBIE TEXHOIOTHU:

— TexHonOrMS KOMMYHHUKATHBHOTO OOydYeHUss — HampaBlieHa Ha (opmupoBaHHe
KOMMYHHUKAaTHBHON KOMITIETEHTHOCTH CTYJICHTOB, KOTOpas sIBISETCS 0a30BOH, HEOOXOTUMOM ISt
aJanTanyuy K COBPEMEHHBIM YCIIOBUSM MEXKYJIBTYPHON KOMMYHUKAIIUH.

— Texnonorus pasHOypoBHEBOTO (AU(GHEPEHIIUPOBAHHOTO) OOYyYECHUS — MPEANOIaracT
OCYIIECTBIICHUE IMO3HABATEIHHON NEATEIHHOCTH CTYACHTOB C YYETOM HMX HHIWBUIYaTbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH W WHTEPECOB, IMOOMLIPSSI UX PEATU30BBIBATH CBOM TBOPYECKUI
noteHnuan. Co3laHue W HCIOJIb30BAHHME IAMATHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOU
YaCThIO IAHHOW TEXHOJIOTHH.

— TexHonoruss MOAYJIbHOrO OOy4YE€HHS — MPEAyCMATPUBAET JEJICHUE COJACPIKAHUS
JUCLUIUIMHBI Ha JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJN ), MHTErPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMmyHukamonnsle texHonorun (MKT) - pacmupstor pamku

00pa30BaTENILHOIO IPOLIECCa, MOBBIMIAsA €r0 IMPAKTUYECKYI0 HAlpPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CAaMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBILIEHUIO I103HABATEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTHHM:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MpPOrpaMM — MO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Tpoliecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOrMM — MPEAOCTaBIIAIOT IMIUPOKUE BO3MOXKHOCTU JUI  IIOMCKA

uH(pOpMaLnK, pa3pabOTKH HaAy4YHbIX IIPOEKTOB, BEIEHHUS HAyYHBIX UCCIIEOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUYeHHs — IIOMOTraeT PpPeaJn30BbIBATH JUYHOCTHO-
OPUECHTUPOBAHHBIN TOAXOJ, YYHUTHIBasE HMHIUBUAyaJbHbIE OCOOEHHOCTH H TOTPEOHOCTH
yUaIIHuXCsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBaHA HAa MOJEIUPOBAHME COLMAIBHOIO
B3aMMOJICHCTBUS yYalllUXCSl C IEJbI0 pEIIeHHs 3a/layd, KOTopas OIpeleNsieTcss B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIAETSSA Ty UM UHYIO IPEIMETHYIO 00JIaCTh.

— TexHonoruss oOy4eHUs B COTPYIHHUYECTBE — pealu3yeT MJECK B3aUMHOIO OOYy4YeHHMH,
OCYUIECTBIISIA KaK WHAMBUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7ay.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHUS psijia BO3MOXKHBIX
croco0oB peleHus: npo0saeM, aKTUBU3UPYS MBIIIJIEHUE CTYIEHTOB U PacKpbIBasi JTUYHOCTHBIN
NOTEHLHAJT Ka)KJI0T0 y4allerocs.

— TexHonorust pa3BUTHA KPUTUYECKOT'O MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEHN JIMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHCA K HH(GOpMalMU, YMEHHUIO
0TOMpaTh HH(GOPMAIIHIO [T PEIICHHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe Hcronb30BaHHE B y4eOHOM IpOIIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJbHYI0 AaKTHMBHOCTb, pPa3BMBAIOT IIO3HABATEJIbHBIC
MPOLECCHI, CIMOCOOCTBYIOT ()OPMUPOBAHMIO KOMIETEHIMH, KOTOPBHIMU JOJDKEH o001a1aTh
OyAyImMid CIelUaNCT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sI:

— paboTa B MaJIbIX Tpymniax (KOMaH/€e) - COBMECTHAs eATEIbHOCTh CTYIEHTOB B IPYIIIIE MO/
PYKOBOJICTBOM JIU/IEpa, HAIIpaBJICHHAs HA pelIleHue o0IIel 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl YJIEHOB KOMAHJIbl C JEJIEHUEM I[IOJIHOMOYUN U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUS - HHAMBUIYaJIbHAs UM KOJUIEKTUBHAS JESTEIBHOCTH 110 0TOOpY,
pacripe/lelIeHUI0 U CUCTeMaTH3alluyd MaTepuaia Mo OINpe/lelIeHHONW TeMe, B pe3yjbTaTe KOTOpOn
COCTaBJIAETCS IIPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUH - aHAJIU3 PealbHBIX MPOOJEMHBIX CUTyalud, UMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JacTH MPO(eCcCHOHANBHON NeATeNbHOCTH, U MOMCK BapHaHTOB
Jy4YIIUX PELIEHUN;



— pa3BUTHE KPUTHUYECKOTO MBILIUIEHUS — 00pa3oBaTeNbHas JeSTeIbHOCTh, HAIIPaBJIEHHAs Ha
pa3BUTHE Yy CTYJIEHTOB Pa3yMHOTr0, pe(I€KCUBHOTO MBILIUICHHS, CIIOCOOHOTO BBIIBUHYTH HOBBIE
UJeH U YBUIETh HOBbIE BO3MOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3afad M CHUTyallMi IIMPOKO HCIOJB3yeTCs Kak
npenojaBaTesieM, TaKk U CTYJEHTaMH BO BpeMs JIEKIUH, Ja0OpaTOpHBIX 3aHATUN M aHajIu3a
pe3yJIbTaTOB CaMOCTOSITENILHOW paboThl. DTO OOYCIOBIEHO TEM, YTO NPU HCCICAOBAHUH H
pEIIeHNH KaKI0M KOHKPETHOH 3a/1a4ll UMEeTCs, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa30opa U1 OLIEHKH 11€JI0i1 COBOKYITHOCTH KOHKPETHBIX CUTYyaLUH.

KOJIU4€CTBO
Hcnonbs3yemMble HHTEpAKTHBHBIE 00pa3oBaTeJbHBIE
Cemectp | Bua 3ansitus HHTEPAKTHBHBIX
TeXHOJIO0TMH
JacoB
[IpakTuueckue 3aHATHSI B peKIMax
7 JI, JIP B3aMMOJICHCTBHUS «IIPEMOJaBaTelib — CTYIACHT» M 35.7
«CTYACHT — CTYICHT»
HToro 35.7

Tembl, 3a7aHus U BOMPOCHI JJIsI CAaMOCTOSATENIbHOW pabOThl MpHU3BaHBbI C(HOPMUPOBATH
HaBBIKHM ITOHCKa I/IH(i)OpMaHI/II/I, YMCHUA CAMOCTOATCIBHO pacCllrupiaTb U YFHY6J15[TB 3HaHUA,
HOJIyYEHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Toaxon pazdopa KOHKPETHBIX CUTYAIM ITMPOKO MCTIOIB3YETCS KaK MPENoiaBaTesieM, TaK
U CTyJIEHTaMH IpU MPOBEJICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSATEIbHONW PaOOTHI.

,21]'[5[ JiI, ¢ OrpaHMYC€HHBIMH BO3MOXXHOCTAMU 3O0POBBA MPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM HJICKTPOHHOM MOYTHI.

Jns muu ¢ HapyleHUsAMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlns an ¢ HapyIeHUsAMH OITOPHO-ABUTATEIBHOTO AIIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI MIPEJYCMOTpPEHA OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAHHEM DIIEKTPOHHOMN TTOYTHI.

JlaHHBIN TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaromuxcs.

4, OHEHO‘IHLIC U METOAUYECKHE MaTEepHaJIbl
4.1 OueHouyHble cpeacTBAa ISl TEKYHIero KOHTPOJS  YCeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUN

OrneHOUYHBIE CpENCTBA IMpEIHA3HAYEHBI /JIsi KOHTPOJS M OLEHKH 00pa30oBaTeNIbHBIX
JOCTHKEHUM 00yYaromMxcsi, OCBOMBIIMX MpOrpamMMmy yuyeOHOW AMCUMIUIMHBI «Ha3BaHHUE
JTUCHUTITUHBDY.

OneHouyHbIE CpPEeACTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalbl ISl IPOBEACHHS TEKYIIero
KOHTPOJIA B (DOpME TECTOBBIX 3aJaHUM, JOKIaJa-MPE3CHTAIMHA MO0 MPOOJIEMHBIM BOMPOCAM,
Pa3HOYPOBHEBBIX 3aJaHUI, U MPOMEKYTOUHOI aTTecTanuu B opMe BOMPOCOB M 3aJlaHUN K
3aueTy.

OneHouHbIe CpeACTBA [UIsl WMHBAJIMAOB M JIMII C OrPAaHUYECHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIYATBHBIX ICUXO()HU3UYECKIX 0COOEHHOCTEM.



— [IpY HEOOXOJMMOCTH UHBATUIAM U JIMIIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
NPEOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMSs JIJIs TIOATOTOBKH OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU MPOIETYPhl OIICHUBAHUS PE3yJIbTATOB 00yUEHUs MHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI TIPEAYCMATPHUBAETCSI UCTIOIB30BaHUE TEXHHYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUAYaTbHBIMUA OCOOCHHOCTSIMU;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
W UWHBAJIWJIOB TMPOLEAypa OICHUBAHUS PE3YyIbTaTOB OOYYCHHUS 10 JUCIHIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHWBaHUs Pe3yJbTATOB OOYUYCHHS] MHBAJIUIOB U JIWI] C OTPAaHHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 110 JHCHUIUIMHE (MOIYJIIO) IpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 370POBbsi M BOCIPHUATHS
uHbopMaIuu:

JIist TUIT ¢ HApYIICHUSIME 3PCHUS:

— B IeYaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1ist U1 ¢ HApYIICHUSIME CITyXa:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIME OIIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyyarouxcs.

CprKTypa OLHCHOYHBIX CPEACTB NJHA Telcymeﬁ H l'[pOMC)KyTO‘IHOifI aTreCcTalumn

HaumenoBanue
Ne KonTponupyemsie pas3nenst Kon koHTpOnmpyemoit OLICHOYHOI'O CPEJICTBA
n/n (TeMbl) AMCIMIUINHBI® KOMIETEHINH (WU €€ YacTH) Texymuii ITpomexxyTouHas
KOHTPOJIb aTTeCTalusl
1 ANTOPUTMBI BEIYEPUYUBAHUS NA-3.0I0K-2, U]1-1.0I1K-3, Ompoc, Ompoc, peieHue
OTPE3KOB M MHOTOYTOJILHUKOB NJ-2.0I1K-3, U1-1.IT1K-4 peuieHue 3a1a4 | 3axaq
2 AJNTOPUTMBI OTCEUCHUS Wa-2.11K-4, U1-1.11K-6, U1~ Ompoc, Omnpoc, perieHue
2.I1IK-6, MJ1-3.TTK-6 penieHue 3a1a4d | 3ama4y
ANTOPUTMBI yIalIeHUS WJI-3.0I1K-2, U]-1.0I1K-3, Omnpoc, Ompoc, pelieHue
3 HEBUIUMBIX JIUHUHI U WNJI-2.0I1K-3, U1-1.ITK-4 pelleHue 3a1au | 3amad
MOBEPXHOCTEH
4 Mounenu ocBelnieHus WUa-2.11K-4, UO-1.11K-6, NI~ Ompoc, Onpoc, perieHue
2.ITIK-6, N]1-3.TTK-6 pelieHue 3a71a4 | 3am1ad
5 DpaxranbHas rpaguka NJ-3.011K-2, U1-1.0I1K-3, Ompoc, Omnpoc, perieHue
N-2.011K-3, UJI-1.TTK-4 penieHue 3aua4d | 3ama4y

Ioka3aTe/u, KpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe IIOPOrOBOMY VPOBHIO OCBOEHHS KOMIIETEHLIHH IUIAHHUPYEMBIM
pe3yJbTataM O0YYCHHUS U KPUTCPUSIM HX OIICHUBAHUS (OIICHKA: 3aUTEeHO):

OIIK-2 Cnoco6eH NpUMeHATH COBPEMEHHBIH MaTeMaTHYeCKHUIi annapar, CBI3aHHbII ¢
NMPOEKTHPOBAaHMEM, PpPa3padoTKoOi, peaju3anueili M OIEHKON KadecTBa
NPOrPaMMHBIX NPOAYKTOB M MNPOrpPpaMMHBIX KOMILUIEKCOB B Pa3jIHYHBIX
00J1aCTSIX Ye10Be4eCKOil 1esiTeIbHOCTH

HJI-2.0IIK-2 Ilpumensem  cospemennvlii  mamemamuyeckuil  annapam  npu

nocmpoenuu mooeneii 6 PpA3IUYHBIX 001ACHMAX  Ue/108e4eCKOul
deamenpHOCMU




3uname

Ymems

Baaoempw

HJ/I-3.01IK-2

3nameo

Ymems

Bnaoemsw

BO3MOXXHOCTH  COBPEMEHHBIX M  MEPCHCKTHBHBIX CPEICTB  pa3pabOTKu
MPOTPAMMHBIX TIPOTYKTOB, TEXHHYECKUX CPEICTB

MeTtononorun pa3pabOTKH MPOTPAMMHOTO  OOECIEUYCHUS W TEXHOJIOTHU
POTPaMMHPOBAHUS

Teopus 6a3 TaHHBIX

Llenu 1 3a1a4u IPOBOMMBIX UCCIICIOBAHMIA U pa3pabOTOK

MeTo1bI MPOBEICHUS SKCIIEPUMEHTOB U HAOIIOIeHUH, 0000IIeHHS 1 00padOTKH
uHdopmanuu

BripaGaThiBaTh BapuaHThl peaan3alnuu TpeOOBaHUN
Hcnonb30BaTh CYIIECTBYOIINE THIIOBBIC PEIICHUS U IA0JIOHBI TPOSKTUPOBAHUS
POrPaMMHOT0 0OecreueHus

AHanu3  BO3MOXKHOCTEW  peanu3alud  TpeOOBaHMM K  MPOrpaMMHOMY
o0ecreueHnIo

Pa3paboTka, H3MEHEHHE U COIVIACOBAHUE APXUTEKTYpbl MPOTrPaMMHOIO
obOecrieueHUss C CHUCTEMHBIM aQHAJIMTHUKOM U apXUTEKTOPOM IPOrpaMMHOTO
obecrieueHus

[TpoekTupoBaHue CTPYKTYP JaHHBIX

PazpaboTka cTpykTyphl mporpammHoro koaa MC

CoOop, oOpaboTka, aHamu3 W 0000IIEHUE pPE3yJIbTATOB JKCIECPUMEHTOB H
MCCJICOBAaHUI B COOTBETCTBYIOIICH 00IaCTH 3HAHUIT

JesTenbHOCTh, HAllpaBJICHHAs HA PEIICHUE 3aJad aHAJTIMTUYECKOrO XapakTepa,
MPEIoaraloliuX BHIOOP M MHOTooOpa3ue akTyalbHbIX CIOCOOOB peIIeHUS
3a/1a4

Apzymenmupoeano npumensaem Memoobl npPOEKmMupPo6anus,
Paspadomku u peanuzayuu RPOZPAMMHBIX RPOOYKMOE U NPOZPAMMHBIX
KOMNJEKCO6 8 pa3iuiHbIX 001aCmAX Ye106e4eCcKoll 0eameaIbHoOCmu
B03MOXHOCTH CyIIECTBYIOIIEH POTPAMMHO-TEXHUYECKON ApXUTEKTYPBI
B0O3MOXXHOCTH ~ COBpPEMEHHBIX M  MEPCHEKTHUBHBIX CPEIACTB  pa3pabOTKU
NPOTPAMMHBIX TIPOTYKTOB, TEXHHYECKUX CPEICTB
Metononorun pa3pabOTKH MHPOTPaMMHOTO  00ECHeUYeHUs] M  TEXHOJIOTHU
POTPaMMHPOBAHUS
SI3BIKM TPOrpaMMHPOBAHUS U PabOThI ¢ 6a3aMU JaHHBIX
HNHCTpyMEHTBI 1 METOABI TPOESKTUPOBAaHUS U nu3aiiHa MC
Llenu 1 3a1a4n TPOBOJUMBIX UCCIIEAOBAHHM U pa3paboOTOK
MeTo/b1 ¥ cpesicTBa IITAHUPOBAHUS U OPraHU3alMK UCCIIEJIOBAaHUN U pa3pabOToOK
MeTtobI MPOBEICHUS SKCIIEPUMEHTOB U HAOII0IeHUH, 00001eHns U 00paboTKH
uHbopMauu

BripabaThiBaTh BapuaHThl peaan3alnuu TpeOoBaHUM

M cnonb30BaTh CyIIECTBYIONIME TUIIOBBIE PELIeHUs U 1a0I0HbI MPOSKTUPOBAHUS
MIPOTrPaMMHOTO 0OecTIeueHus

Bepuduuuposats CTpyKTypy MpOrpaMMHOI0O KoJia

Pa3paboTka, u3MEHEHHWE H COTJIACOBAHHWE APXUTEKTYPHl MPOTPAMMHOTO
o0OecriedeHuss C CHUCTEMHBIM aHAJIMTUKOM U apXUTEKTOPOM MPOTrPaMMHOTO
obecrieyeHus

Pa3zpaboTka cTpykTyphl mporpammHoro koaa MC

Bepuduxanms ctpykTypsl mporpaMmmHoro koja MMC oTHOCUTENIBHO apXUTEKTYPhI
NC u tpeboBanuii 3akazunka Kk UC



CO6op, o0OpaboTka, aHamM3 W 000OLIEHHE pPe3yJIbTATOB HKCIEPUMEHTOB U
WCCJIEOBAaHUI B COOTBETCTBYIONIECH 001aCTH 3HAHUIT

JlesTenbHOCTD, HaNpaBlIeHHAs Ha pElICHHE 33a]a4 aHAIUTUYECKOTO Xapakrepa,
MIPEANOJararouX BEIOOP WU MHOTooOpasme aKTyaJbHBIX CIOCOOOB peIIeCHUs
3a1a4y

OIIK-3  Cnocoben npumensamov cO8pPeMeHHble UHDOPMAUUOHHBIE MEXHON0ZUU, 6 MOM
yucne omeuecmeeHHvle, NPU  CO30AHUU  NPOZPAMMHBIX HPOOYKMOG U
NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHO20 HA3HAYECHUA

HJT-1.01TK-3

3namep

Ymems

Baaoempw

HJT-2.011K-3

3uname

Ymems

Bnaoemsw

Apzymenmuposano npumensem coépeMeHHble UHDOpMauUOHHbLE
mexHonocuu, € MmMom Yucie OmeyecmeeHHbvle, NPU CO30AHUU
NPOZPAMMHBIX HPOOYKMOE U NPOZPAMMHBIX KOMNIEKCO8 PA3IUYHOZ0
Ha3HaueHus

B0O3MOXXHOCTH  COBpEMEHHBIX U  TEPCHEKTHBHBIX CPEACTB  pa3pabOTKH

MPOTrPaMMHBIX MTPOTYKTOB, TEXHUYECKUX CPEJICTB

Merononorun  pa3pabOTKH TPOrPaMMHOTO OOCCICUYECHHS U TEXHOJIOTHUHU

porpaMMHUpPOBaHUS

MeTopl ¥ CpeicTBa MPOSKTUPOBAHUS MTPOTPAMMHOT0 00CCTICUCHHS

MeTtobl 1 CpelicTBa TPOSKTUPOBAHUS MTPOTPAMMHBIX HHTEP(DEHcOB

Bo3moxuoctu IC

CoBpeMeHHbIE CTPYKTYPHBIE SI3bIKH POTPAMMUPOBAHUS

[TpoBOIUTH OLIEHKY 1 0OOCHOBAaHHE PEKOMEHIYEMBIX PEIICHUN
KoaunposaTh Ha A3bIKaxX IpOrpaMMHUPOBAHUS

[TpoekTrpoBaHHe MPOrpaMMHBIX UHTEP(DENicoB

Pazpabotka cTpykTypsl mporpammuoro koga MC

C6op, oOpaboTka, aHamu3 u OOOOIIEHHWE PE3yNbTATOB HKCIEPUMEHTOB U
HCCJICTOBAaHHU B COOTBETCTBYIOIICH 00JIACTH 3HAHHIA

JleqarenbHOCTh, HaNIpaBJICHHAs! Ha PEIICHUE 3a/1a4 aHATMTHUYECKOTO XapakTepa,
MPEONIarafolIuX BHIOOP W MHOTOOOpa3ue aKTyalbHBIX CIOCOOOB pEIICHUS
3a1a4

Opuenmupyemcss 6 COBPEMEHHBIX HNOJNOMHCEHUAX U KOHUENUUAX
HPUKIAOHO20 U CUCIEMHO020  NPOPAMMHO20  O0becneyeHus,
apxXumexKmypuvl KOMRbIOmepos u cemeil (6 mom uucie u 2i100a1bHbIX),
mMexHo02uU CO30AHUA U CONPOBONHCOECHUA NPOZPAMMHBIX RPOOYKMOE U
nPOZPAMMHBIX KOMNIEKCO8

Bo3MOXHOCTH  COBpPEMEHHBIX W TEPCIEKTHBHBIX CPEACTB  pa3padOTKH

MIPOTPAaMMHBIX MPOTYKTOB, TEXHUYECKUX CPEJICTB

Mertonmonorun  pa3paboOTKM MPOTPAMMHOTO O0ECTEYeHHUs] U TEXHOJIOTHH

MIpOrpaMMHUPOBAHUS

MeToibI U CpeliCTBa IPOSKTUPOBAHUS MTPOTPAMMHOTO O0ECTICUeHUs

MeTopl U CpeicTBa MPOEKTUPOBAHUS MPOTPAMMHBIX HHTEpP(deiicoB

Bosmosxknoctu UC

CoBpeMeHHBIE CTPYKTYPHBIE SI3BIKH MPOTPAMMHUPOBAHUS

BripabaTpiBaTh BapraHThl peain3aiui TpeOOBaHMIMA
KoanposaTs Ha A3bIKax IpOrpaMMHUpPOBaHUs

OrneHka BpeMEHH M TPYJOEMKOCTH pealu3alii TpeOOBaHUN K MPOTrPaMMHOMY
o0ecreueHu o



Or11eHKa U COTJIaCOBAaHUE CPOKOB BBITIOJIHEHHUS TOCTABIICHHBIX 33724
[IpoexTupoBaHue MPOrPaMMHBIX HHTEP(EHCOB

Or11eHKa U COTJIaCOBAaHUE CPOKOB BBITTOJIHEHUS TOCTABIICHHBIX 33724

PazpaboTka cTpykTyphl mporpammHoro koaa MC

CO6op, o0OpaboTka, aHamM3 U 0000LIEHHE pPe3yJbTATOB HKCIEPUMEHTOB U
MCCJICIOBAHUI B COOTBETCTBYIOIICH 001aCTH 3HAHUHT

JlesTenbHOCTD, HaNpaBlieHHAs HA PEIICHUE 33/1a4 aHATMTUYECKOTO XapakTepa,
MPEIoIaraloliuX BHIOOP M MHOTrooOpa3ue akTyalbHbIX CIOCOOOB peIIeHUS
3a1a4y

IIK-4 Cnocoben ucnonvzoeamev 3HAHUA COBPEMEHHBIX NPOPAMMHBLIX CPeOCma,
menoeHyuu pazeumus GYHKYUIl u apxXumeKkmyp npooaemMHo-0pUeHmupoeanHvlx
NPOZPAMMHBIX CUCHIEM U KOMNIEKCO8 8 NPOPecCUOHANbHOI deamenbHOCU

HJI-1.TIK-4 Ilpoeooum knaccugpukayuio u ocywecmensiem 6vl00p COBPEMEHHBIX

UHCIMPYMEHMAIbHBIX cpeocme paspabomku NPUKIAOHO20
RPOZPAMMHO20 OOecneyenHus GblYUCTUMENbHBIX CPeOCHE U CUCHeM
Pa3nuuno20 (QYHKYUOHATILHO20 HA3HAYEHUSA, C YYEemoM MmeHOCHUUIL
pazeumusn YyHKUUil u apxumexmyp 6 coOOmeemcmeyruiux npodiemMHo-
OPUEHMUPOBGAHHBIX CUCHEM U KOMNIEKCO8
3nameo BO3MOXXHOCTH  COBpEMEHHBIX U  NEPCIEKTUBHBIX CPEACTB  pa3padOTKH
MPOTrPaMMHBIX MTPOYKTOB, TEXHUYECKUX CPEJICTB
CoBpeMeHHbIE CTPYKTYPHBIE S3bIKH TPOrPAMMUPOBAHHUS

Ymems [IpoBoIUTH aHAIN3 UCTIOTHEHUS TPEOOBAHMI
BripabaTbiBaTh BapuaHThl peann3alnuu TpeOoBaHHUM
[TpoBOAUTH OIIEHKY U 00OCHOBAHHUE PEKOMEHIyEMbIX PEeIICHUN

Bnaoemso C6op, oOpaboTka, aHaiM3 W OOOOIIEHHE TEPETOBOTO OTEYECTBEHHOTO U
MEXTYHAPOJIHOTO OIBITa B COOTBETCTBYIOIIECH 00IaCTH HCCIeT0BaHUN
Brenpenne pe3yiapTaTOB HCCIEIOBaHWN W Pa3pabOTOK B COOTBETCTBHH C
YCTaHOBJICHHBIMU TTOTHOMOYHSIMU

H-2.1IK-4 Peanuzyem npuemvt pabomul ¢ cO6PEMEHHBIMU UHCMPYMEHMATbHHIMU
cpeocmeamu, noooepcusarouumu co3zoanue nPOCPAMMHBIX
npooIEMHO-0pUEHMUPOBAHHBIX NPOOYKMOG

3unamo B0O3MOXXHOCTH  COBpEMEHHBIX U  NEPCIEKTUBHBIX CPEACTB  pa3pabOTKH

IIPOrPaMMHBIX IIPOJYKTOB, TEXHUYECKUX CPEICTB
CoBpeMeHHBbIE CTPYKTYPHBIE SI3bIKH IPOTPAMMHUPOBAHUS

Ymems

Bnaoempo YcTpanenue oOHapyKEHHBIX HECOOTBETCTBUI
Brenpenne pe3yiapTaTOB HCCIEIOBaHWN W Pa3pabOTOK B COOTBETCTBHH C
YCTaHOBJICHHBIMU TTOTHOMOYHSIMU

IIK-6 Cnocoben ucnonv3oeamsv coépemeHHble Memoobl PaA3padomKu npPOPaAMMHBIX

cucmem u peanu3ayuu KOHKPEmHbIX a120pUmMO8 MAMEMAMUYECKUX Mooenell
Ha 0aze A3bIKO8 NPOPAMMUPOBAHUA, 03 OAHHBLIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCHONb306AMb 3HAHUE OCHOBHBLIX MEMOO008 UCKYCCMBEHHO20
UHmeeKma ¢ nociedyruieil nPogeccuoHanbHoll 0eameabHOCmU 8 Kaiecnaee
HAYYHBIX COMPYOHUKO8, npenooasamesieli 00PA308AMENbHBIX OPAHUAUUIL
evicuiezo 00pa306anus, UHIHCEHEPOB,

MexH0/10206



HJI-1.1TK-6

3namep

Ymems

Baaoempw

HJT-2.1TK-6

3uname

Ymems

Hcnonvzyem COBpEeMEHHbIE UHCMPYMEHMAbHbLE cpeocmea
pazpadomku 6a3 OAHHBIX, NPUKTAOHO20 NPOPAMMHOZ0 0becneueHus u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA
B0O3MOXXHOCTH  COBpEMEHHBIX UM  NEPCIEKTHBHBIX CPEACTB  pa3padOTKH
MIPOTrPaMMHBIX MPOIYKTOB, TEXHUUYECKUX CPEJICTB
MeTo10510TUH ¥ TEXHOJIOTUHU MPOEKTUPOBAHUS U HCIIOIB30BaHUs 0a3 JTaHHBIX
TunoBeie permieHusi, OMOTUOTEKH TPOTPAMMHBIX MOMIYJICH, MAOJIOHBI, KIIACCHI
00BEKTOB, HCIIOJIB3yEMbIE MPHU Pa3padOTKe MPOrPaAMMHOI0 00ECIICUEHUS
MeTtoibl U CpelICTBA IPOSKTUPOBAHUS 0a3 JaAHHBIX
MeTopl U cpecTBa MPOSKTUPOBAHUS TPOrPaMMHBIX UHTEp(dericoB
S3bIKK IpOTpaMMUPOBAHUS U pabOTHI ¢ 0a3aMU JAHHBIX
NHCTpyMEHTBI 1 METOABI MPOEKTUPOBaHUs U au3aiiHa C
OCHOBBI COBPEMEHHBIX CUCTEM YMpaBJIeHUs 0a3aMu JaHHBIX
CoBpemeHHbIE 00BEKTHO-OPUEHTUPOBAHHBIE SA3BIKH IPOTrPAMMHUPOBAHUS
Mertonbl aHanmu3a U 00OOIICHUS OTEYECTBEHHOTO W MEXIYHAPOIHOTO OMNBITA B
COOTBETCTBYIOIIEH 00IaCTH UCCIIEIOBAaHUI

[TprMeHATh METOIBI U CPENICTBA MIPOEKTUPOBAHUS IPOTPAMMHOI0 oOecreveHus,
CTPYKTYp JaHHBIX, 0a3 JAHHBIX, IPOrPAMMHBIX HHTEP(EcOB
KoauposaTs Ha A3bIKaxX IpOrpaMMHUPOBAHUS

[TpoexTrpoBanue 0a3 JaHHBIX

[TpoexTrpoBaHKE MPOTrPaMMHBIX UHTEP(EHCcoB

YcrpaneHue 0OHapyKEHHbIX HECOOTBETCTBUM

JlesTenbHOCTh, HAPaBIEHHAs HAa PELICHUE 3a]a4 aHAJIMTUYECKOIO Xapakrepa,
IpPEINOoNaraloliuX BbIOOD M MHOT0OOpa3He aKTyalbHBIX CIIOCOOOB pEIIEeHUs
3a1a4

emoncmpupyem 3HaHus  Memooo6, MeEXHOI02UI U  CPeoCcmse
pa3padbomKku NPOZPAMMHBIX CUCHEM U Peanu3auyuu KOHKPEmHbIX
anzopummoe  mamemamuyeckux moolenei  Ha  0aze  A3bIKOG
npozpammuposanus, 6a3 OAHHBIX U RAKEMO8 NPUKIAOHBIX NPOZPAMM
B0O3MOXXHOCTH ~ COBpPEMEHHBIX M MNEPCHEKTHBHBIX CPEJCTB  pa3pabOTKU
MPOrPaMMHBIX IPOAYKTOB, TEXHUYECKUX CPE/ICTB
MeToa010TUN ¥ TEXHOJIOTUH NMPOEKTUPOBAHMS 1 HCITIOJIb30BaHMs 0a3 JaHHBIX
Tunosble pemieHusi, OUOTUOTEKH MPOrPaMMHBIX MOAYJEH, IMaOJIOHBI, KIIACCHI
00BEKTOB, HCIIOJIb3YEeMbIE NPH pa3padoTKe MPOrpaMMHOro oOecreueHHs
MeTo/bl 1 cpecTBa MPOEKTUPOBaHUs 0a3 TaHHBIX
MeToap! ¥ CpeCTBa MPOSKTUPOBAHUS POTPAMMHBIX MHTEp(dencoB
S3bIKK IporpaMMUpPOBaHUs U paboThI ¢ 6a3aMu JaHHBIX
WMHCTpyMEHTBI M METOABI IPOEKTUPOBaHUs U au3aitna C
OCHOBBI COBPEMEHHBIX CHCTEM yMpaBiIeHUs 0a3aMu JaHHBIX
CoBpeMeHHbIE 00bEKTHO-OPUEHTUPOBAHHBIE SI3BIKM IPOTPAMMUPOBAHUS
MeTtoapl aHanm3a U 0000IIEHUsI OTEUECTBEHHOTO M MEXIYHApOJHOIO OMbITa B
COOTBETCTBYIOIIEH 00JacTH HCCae10BaHUN

Hcmonb3oBath CYHICCTBYIONINEC TUTTOBLIC PCHICHUSA U H_Ia6JIOHbI MPOCKTUPOBAHUA
MIPOrpaMMHOTO 00ecTIeueHuUs

[TpuMeHATh METOMIBI U CPENICTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00ecTiedeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, POrPAMMHBIX HHTEP(EHCOB

KoaupoBaTs Ha A3bIKax IpOrpaMMHUpPOBaHUs



Bnaoemsw

HJT-3.1TK-6

3name

Ymems

Bnaoemuo

AHann3  BO3MOXHOCTEW peanu3anud TpeOOBaHWA K  MPOrPaMMHOMY
o0ecrnevyeHnIo

OLieHKa ¥ COrIacOBaHUE CPOKOB BBIIOTHEHUS TOCTABICHHBIX 3a]1a4
[TpoexTupoBanue 6a3 JTaHHBIX

OLieHKa ¥ COTrIacOBaHUE CPOKOB BBIIOTHEHUS TOCTABICHHBIX 3a]1a4
YcTpanenue oOHapyKEHHBIX HECOOTBETCTBUI

JesTenbHOCTh, HAllpaBlIE€HHAs HA PEIICHUE 3a]ad aHAJTIMTUYECKOrO XapakTepa,
MPEIoIaraloliuX BHIOOP M MHOTrooOpa3ue akTyalbHbIX CIOCOOOB peIIeHUS
3a1a4y

Ilpumensaem coepemennvie npuemvl padomuyl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, nOOOEPHCUBAIOWUMU CO30AHUE RPOZPAMMHBIX RPOOYKMOG
U NPOCPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOSAHUs, 0a3
OAHHBIX U NAKEM 08 NPUKIAOHBIX NPOZPAMM
B0o3MOXXHOCTH ~ COBPEMEHHBIX M  HEPCHEKTHBHBIX CPEICTB  pa3pabOTKu
IIPOrPaMMHBIX MTPOJTYKTOB, TEXHUYECKUX CPEJICTB
MeT0/10510TUH ¥ TEXHOJIOTUN IPOEKTUPOBAHHUS U UCIOJIb30BaHUs 0a3 TaHHBIX
TunoBble pemieHusi, OUOTUOTEKH HMPOrPAMMHBIX MOMAYJEH, IIA0JIOHBI, KIIACCHI
00BEKTOB, HCIIOJIb3yEeMbIE MTPH Pa3padOTKe MPOTrPaAMMHOTO 00ECTICYCHHS
MeTo/b1 U CpecTBa MPOSKTUPOBAHUS 0a3 TaHHBIX
MeToap! 1 CpeacTBa MPOSKTUPOBAHUS IPOTPAMMHBIX HHTEP(]ErcoB
SI3bIKK IpOrpaMMUPOBaHUs U pabOThI ¢ 6a3aMU JaHHBIX
WNHCTpyMEHTBI M METOABI IPOEKTUPOBaHus U au3aitna C
OCHOBBI COBPEMEHHBIX CHCTEM yMpaBieHUs 0a3aMu JaHHBIX
CoBpeMeHHbBIE 00BbEKTHO-OPUEHTUPOBAHHBIC SI3BIKA IPOTPAMMHUPOBAHUS
MeTtoapl aHanu3a U 0000IIEHUSI OTEUECTBEHHOTO M MEXIyHApOJHOTO ONbITa B
COOTBETCTBYIOIIEH 007IaCTH UCCIeIOBAaHUI

[TpuMeHATh METOBI U CPEJICTBA MPOEKTUPOBAHUS IPOTPAMMHOT0 0OecTeYeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, IPOrPaMMHBIX HHTEp(hEHcoB
KoaunposaTs Ha A3bIKax IpOrpaMMHUpPOBaHUs

[TpoekTrupoBanue 6a3 JaHHBIX

VYcerpanenne 0OHapy )XKEHHBIX HECOOTBETCTBHUI

JesaTenbHOCTh, HallpaBl€HHAs Ha PEIICHUE 3a]la4 aHAJIIUTUYECKOrO XapakTepa,
MpeIoiaraloliuX BHIOOP M MHOTooOpa3ue aKTyalbHbIX CIOCOOOB peIIeHUS
3a/1a4

TunoBble KOHTPOJIbHbIE 3aJaHUS UJIM HHbIE MATEPHUAJIbl, HEOOX0AMMbIe /IJI5l OLIEHKH
3HAHM#, YMEHHH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XAPAKTEPU3YIOUIUX 3TANbI
(popMupoBaHus KOMNETEeHIIMI B IIpoLecce 0CBOCHUA 00pa30BaTe/IbHOI MPOrpaMMbl

Tunosblie TECTOBBbIC U KOHTPOJIbHbIC 3aIaHUA

3agaun no TeMe «AITOPUTMEI BEIYSPUMBAHNS OTPE3KOB 1 MHOTOYTOJEHUKOBY

1. Toctpouts rpaduk GyHKIUN Y=

X3 —4x? +3x

| . Ilo HaXxaTHIO KJIaBHII U3MEHSTH PCKUM
d

0T06pa)KCHI/I$IZ TOYKaMH HUJIN JIMHUSAMMU.

2. Toctpouts rpadpuk QyHKIHH Y= X —2X—‘X2 +X—1‘. Ilo HaxaTurO KJIaBUII WU3MEHATH

PEKUM 0T06pa)KeHI/I$[I TOYKaMH HJIN JIMHUAMU.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1
[Toctpouts rpadux ¢GyHkuuu Y= —2+ . 1lo HaxaTUIO KJIaBUII H3MEHATH PEKUM

OTOOPaKCHUSI: TOUKAMH HITH JIHHHUSMH.
[octpouts rpaguk ¢QyHKmuu y=2°%

OTO6pa)KeHI/I$II TOYKaMH HJIM JIMHUAMMU.

ITo HaxxaTwio KJIaBUII W3MEHITH PEKUM

[Toctpouts rpaduk pyHKIUN y:\/; —+/1-X . ITo HaXaTHIO KIaBUII M3MEHATH PEHKUM
OTOOpaXEHUS: TOYKAMU WU JTHHUSIMH.
[Moctpouth rpaduk GyHKIUH Y=X*SinX. [lo HaXKaTHIO KIABHII H3MCHATH PEKUM
OTOOpaXEHUS: TOYKAMU WU JTHHUSIMH.

1
[Toctpouts rpaduk ¢pyHKIuU Y= ——F . [l0 HaXKATHIO KIABUII U3MEHSITH PEKUM

2X% —2x+ =
2

OTOOPaKCHUSI: TOUKAMH HITH JIMHHUSMH.
[Toctpouts rpaduk ¢yHKIHH Yy=2"""*,
OTOOPaKEHUsSI: TOUKAMH HITH JIMHUSMH.

Ilo HakaTHiO KIABHUII W3MEHITH PEXKUM

2
[Toctpouts rpaduk GyHKIUH Y= 272

OTO6pa>KeHI/I$I: TOUYKaAaMHU UJIN JITUHUSIMU.
4%°-8x+3
[Toctpouts Tpaduk (GyHKIHH y:§ . [To HakaTwi0 KIABMII HW3MEHATH PEXKHM

Ilo Ha)xaTWrO KIIABUIN W3MCEHATH PEKUM

OTOOpaXEHUS: TOYKAMU WU JTUHUSIMH.

Hamucate mnporpammy, KoTOpasi AEMOHCTPUPYET JBMIKEHHUE NPSIMOYTOJbHHUKA TIO
JMArOHAJIAM: U3 JIEBOT'O BEPXHETO YIJIa — B PaBbIid HIXKHUI, a 3aTEM U3 ITPAaBOT'0 BEPXHETO
yIJia — B JIEBBIN HUKHUM.

Hanucars nporpamMmmy, KOTOpast MO HaXaTUIO KJIABUII PEATU3YET CIEAYIOLIne AEHCTBUS
HaJ[ TPEYTOJBHUKOM: | —TpEeyroJIbHUK pacTeT W3 IEHTpa J0 TPAHUIl dKpaHa WiIH 2 —
YMEHBIIATHCA OT TPAHULl SKpaHa K LIEHTPY.

CocraBuTh  mporpaMMy, KOTOpas  JEMOHCTPUPYET  JIBIDKCHHE  MPaBUIBLHOTO
HIECTUYTOJIbHUKA MO HAXKATHUIO KJIABUIL: | — [0 TOPU30HTANH, 2 — [10 BEPTUKAIIH.
CocraBuTh TIpOorpamMMmy, KOTOpas JEMOHCTPUPYET IBMIKEHHWE YBEIMYHUBAIOIIETOCS
MPSIMOYTOJIbHUKA IO IMarOHAJIN.

N300pa3uth Ha 3KpaHEe OTPE30K, BPAMIAIOIIUNICS B TJIOCKOCTH JKpaHa BOKPYT TOYKH,
JeNsieil OTpe30K B OTHOIIEHUH 1:3.

N300pa3uth Ha SKpaHe MPSIMOYTOJBHUK, BPAIIAIONIUNCA B IUIOCKOCTH JKpaHa BOKPYT
CBOEU CEPEIMHBI.

CocraBuTh TIporpamMmy, KOTopas MOKa3bIBaeT YNPYTUH yJaap ABYX KBaJpaTOB, KOTOPHIS
JBUKYTCSI HABCTpEeUy APYT APYTY, CTAIKUBAIOTCA U MPOAOJIKAIOT ABUKEHUE B pa3HbIC
cTtopoHbl. KBagpaTs! JOMKHBI OBITH Pa3HOTO IBETA.

N300pa3uth Ha 2KpaHe OTPE30K, BPAIIAIONIMICS B TUIOCKOCTH JKpaHa BOKPYT CBOEH
CepEeINHBI.

N300pa3uth Ha IKpaHe TPEYTOJNbHUK, BPAILIAIOIINIICS B MJIOCKOCTH SKpaHa BOKPYT CBOEH
BEPIITUHBI

[Toctpouts HAOOp MIOCKUX MHOTOYTOJHHHUKOB C MJIAaBHOM 3aMMBKOW. HaskaTuem KiaBuIl
W3MEHATH 1[BETA 3aJIUBKH.

[Toctpouts poMO ¢ MOMOIILI0 TOBOPOTa KBaapara. [1o HaXkaTHIO KIIABUIII U3MEHSThH €T0
MacimTad ¥ IIBETOBYIO 3aJIUBKY.

OcymiecTBUTh BpalICHNUE CIOKHOUN (DUTYPBI, COCTABICHHON U3 IBYMEPHBIX IPUMUTHBOB,
110 ¥ TPOTUB YACOBOM CTPEIIKH MO HAXKATUIO KJIABMIIL.

Hcnone3yss omepanuyd MacmTabUpOBaHWs, TOBOPOTA U IEPEHOCA, IOCTPOUTH
KaJICHTOCKOMTUYECKOE N300paKEHNE Ha OCHOBE HECKOJIBKHUX JBYMEPHBIX IPUMHUTHBOB.
Hamummure mporpammy, koTopas MoaenupyeT paboTy udacoB ¢ MasTHUKOM. Ha wacax



0TOOpa3uTe JABE ABIKYIINUECS C Pa3IMIHON CKOPOCTHIO CTPEIIKH.

25. Hanmumure mporpamMmy, KoTopasi MoJenupyeT padboty yacoB. Ha gacax otoOpasurte Bce
TPH JBUXKYIIUECS C PA3TTUIHON CKOPOCTHIO CTPEIIKH.

26. Hanmumure mporpamMmy BBIBOJA «3BE3HOTO HEOa», HCMOIB3Ys OIEpaldy IOBOPOTa,
NepeHoca U MacTabupOBaHUS.

27. HapucyiiTe JeCTHHUIly W3 IIATH CTYNEHEK C «KOBPOBOH JIOPOKKOH MOCEPEIUHE».
Kommo3urus MOXeT BpamaThCsi BOKPYT CBOEH OCH C MIOMOIIBIO KIIABUATYPHI.

28. Hanmumure nporpamMmy BbIBojia rpaduka GyHkiuu y= tg (X)+5*sin (x). ITo Hakaturo
KJIQBUII U3MEHSTH PEXKUM OTOOPAKEHUS: TOUKAMU WIIH JTMHHSIMH.

3agaun no TeMe «AJITOPUTMEI OTCSUCHUSI

Hcnonb3ys 1ByMepHbIe IPUMHUTHUBBL, IOCTPOUTH ABYMEPHYIO KOMITO3UIMI0. KoMmno3umus 1omkHa
BpaIIaThCs 10 HAKATUIO KJIABHIIL. Y YUTHIBATh TPAHUIIBI 00JIACTH BBIBOIA CIICHBI. BBECTH Ha ClieHY
IUIOCKOCTh OTCEYCHMS.
1. JKwunoit mom.
JlerkoBo# aBTOMOOHIIE.
HoBoroanss enka.
['py30B0if aBTOMOOUIIb.
Tank.
IIepcoHaNIbHBIN KOMITBIOTED.

ook wd

3amaun 1o TeMe «AJTOPUTMBI YIAJEHUS HEBUAUMBIX JUHUN M HOBEPXHOCTEN)

Hcnonp3ysi TpeXMepHbIE MPUMHUTHUBBI, TOCTPOUTH TPEXMEPHYIO KOMIO3uIuio. Kommosumus
JOJKHA Bpaliatbcs IO HAXKATUIO KJIABUIL. BKIIOUUTH pPEeXUM pabOThl C TPEeXMEPHBIM
MIPOCTPAHCTBOM JIsI KOPPEKTHOTO YIAAICHHS HEBUIUMBIX TUHUN U TTIOBEPXHOCTEH.

I'ycenuna.

ONUMIIAACKAN MHIIIKA.

Bunnu-nyx.

Jlec.

Kumoit nom.

Kotenok.

ben30B03.

I'py30Boii aBTOMOOMIIB.

JlerkoBo# aBTOMOOUIE.

10. OGeaeHHBIH CTOIL.

11. Camonner.

CoNoO~RWNE

3anaun 1o TemMe «MoJIeny OCBEIICHHUS
N300pa3uth MpoU3BOIBHBIA TPEXMEPHBIH MPUMUTUB, OPTaHU30BATH TEPEMEIICHHE MCTOYHUKA
CBETa:
1. B mnockoctu XOZ 1o KOCHHYCY.
B mmockoctu XOY 1o cunycy.
B mnockoctn YOZ 110 muaroHasim.
B mockoctu XOZ no crimpany.
B mnockoctu XOY 1m0 OKpyKHOCTH.
B mnockoctu YOZ no TaHreHcy.
B mockoctn XOZ o napaborne.
B mnockoctrn YOZ 1o sin(y).
B mnockocti XOY 1o cost2(y).
10 B mnockoctu XOZ o nomMaHO# JIMHUHU, COSAUHSIONICH TUaroHaIbHbIE YTIIbL.
11. B mnockoctu XOZ 1o nuaroHaisim.
12. B mnockoctu XOY OT 1IeHTpa K yriam.

CoNoORWN



13. B mnockoctu YOZ OT yIJIOB K LIEHTDY.

14. B mnockoctr YOZ 110 OKPY>KHOCTH TI0 YaCOBOM CTpETIKE.

15. B mtockoctit XOZ 110 OKpYKHOCTH IIPOTHB YAaCOBOM CTPEIKH.

16. B mnockoctrt XOY 10 MONTYKpPYTY «Ty1a-00paTHOY.

17. Hanumre mnporpaMMy CKaThIBAaIOIIErOCs MO HAKJIOHHOMY KENMOOYy BpaIalolIerocs
BOKpYT cBoel ocu mapuka. OCcBeleHre CLIEHbl — PACCESIHHBIN CBET KPACHOI'O OTTEHKA.

18. Bparmarommiicss BOKPYT CBOCH OCH IIUJIUHJIP JBIKETCS «BBEPX-BHU3Y». VICTOUHUK cBeTa
UMeeT HallpaBJIEHHBIN IIy4OK CUHETO CBETA.

19. Top BpamaeTcs BOKpyT cBoeii ocu. Hag HUM ycTaHOBJIEH HCTOYHUK (DOHOBOTO 3€JIEHOTO
CBeTa.

20. Hax xy6om ycraHoBiieHO 2 ()OHOBBIX UCTOYHUKA CBETA (3CJICHBIN CIeBA M KEITHIN
cripaBa).

21. Tloctpouts TpexmepHyto ¢urypy. Mcmonb3ysi KiIaBUIIK, U3MEHSTHh THUIIBI HCTOYHHKOB
OCBELICHHUS.

22. Iloctpouts TpexmepHyto ¢urypy. Ilo HakaTHIO KJIABUII U3MEHSTH I[BETOBYIO T'aMMy
paccessHHOIO U3JIy4€HUs OT MCTOYHHKA CBETA.

23. Iloctpouts TpexmepHyto ¢urypy. Ilo HakaTHIO KJIABUII U3MEHSTH I[BETOBYIO T'aMMY
(hOHOBOI'O U3JTy4YEHHUS OT UCTOUHHKA CBETA.

3anaun no teme «PpakraabHas rpaguKar

[TocTpouTh MPOU3BOJIBHYIO (PPAKTAIBHYIO KOMIIO3UIIUIO, UCTIONB3Ysl M3BECTHBIE (OPMYIIBI IS

3amaHus ppaKkTalbHBIX U300pakeHuil U peKypcuBHbIe pyHkunu. Hanpumep
1. Tpeyroabauk CepnuHCKOTo

KBagpat CepnuHckoro

Cuexunka Koxa

['ybxa Menrepa

Kpugas Ileano

MmuoxectBo Kantopa

MuoxectBo XKronus

KpuBas MuHKOBCKOTO

Nk WN

TunoBble 3a1aHUsA 1JIS CAMOCTOSITEILHOM PadoThI

1. Hamummre nporpamMmy Juist OpraHU3aIuK IBHKEHUS IBYX cdep: 1-s1 chepa nBuxkeTcst
10 YaCOBOM CTPEIIKE MO0 OKPY>KHOCTH, Jiexkariei B Tuiockoctu YOX, 2-51 cdepa IBUKETCS TIPOTHUB
YacOBOU CTPENIKH MO OKPYKHOCTH, Jiexatel B miockoctd YOZ. Brirounte ocBeleHne U TyMaH
3€JICHOTO IBETA.

2. Hamummute mporpaMMmy BBIBOJA MEUICHHO Bpallaromierocst topa. Top JEKHUT B
wiockoctd XOZ. Hag TopoMm 1Mo MOJIyKpyry, JiexarnieMy B IuiockocTH YOX, «Tyma-o0paTHO»
nBuxkeTcs cepa. Brmrounte ocBenieHne U TyMaH, H3MEHSUTE MJIOTHOCTh TyMaHa 1Mo Ha)KaTHIO
KJIABHIIL.

3. Merammyeckuil Bpalaronuiicss BOKPYT CBOEH OCH KOHYC JIBHXKETCSI «BBEPX-BHH3).
Hcrounnk cBeTa MMeeT HANPABJICHHBIN MyYOK CHHETO CBETA U JIBI)KETCS BBEPX-BHU3 B TNIOCKOCTH
YOZ.

4. Hammmure mporpaMmy, KOTOpasi BBIBOJUT HA IKPaH JIBa BPAIIAIOIINXCSI BOKPYT CBOCH
OCH JIBa YaifHUKA: 3€JICHBbIN 3epKalbHBIM U KpacHBIA ¢ O6mukoM. [1o HakaTHIO KIIABUII MEHSITE
3 eKTh OCBEIICHMUS.

5. MHcrounuk cBeTa HaXOJUTCS CBEPXY M CIipaBa. J[Ba Bpallaronuxcs 3epKaJIbHbIX Teja
110 HAXKATHIO KJIABUIIW MEHSIOT [IBET U CTAHOBSITCS IPO3PAYHBIMHU.

6. Hamumure nporpamMmy ABMKEHHs KyOa IO 3Ur3ary OT CTEHKH J0 CTeHKH. [lpu
JBUKEHHUH BJIEBO Ky0 BOCIIPUHUMAET PACCESHHBIN CBET, PU JBUKEHUU BIPABO — 3€pKaJIbHBIN C
omukoM. OcBellleHUe CIICHBI — PACCESTHHBIN CBET KEJITOTO OTTEHKA.



7. JlBa MeTayUIMYECKUX KOHYyCa IBIDKYTCS M3 ILIEHTPA CIICHBI B TPOTHBOIIOJIOKHBIC
CTOPOHBI, KOTJIa OHU JOXOJSAT IO TPaHHI] OKHA, OHU CTaHOBSTCS Mpo3payHbiMu. Haj crieHoii creBa
BBEPXY YCTAHOBJICH HCTOYHUK CBETA JKEITOTO I[BETA.

8. JIBa MaTOBBIX BOCBMHUIPaHHHKA JIBHKYTCSI MMapalIeIbHO IO CUHYCOUE OT CTEHKH J10
cteHku. [Ipu NBI)KEHUU BIIEBO OHU 3€PKATBbHBIE KPACHBIC, IPH JBUKCHUH BIIPABO — U3JIyYAIOIIINE
cuHuil cBeT. VICTOYHUK CBETa HAXOJIUTCS BHU3Y CIpPaBa.

9. IBa mpo3pauHbIX TOpa MapajuieNbHO JIBMKETCS MO OKPYKHOCTH B Iutockoctd XOY.
Hazx numu B miockoctn XOZ ABUKETCS HCTOYHUK CBETa o mapadoue.

10. Ha cuene n300paxeH AeCATUTPAHHUK, HaJl KOTOPBIM yCTaHOBJICH UCTOYHUK KPACHOTO
paccestHHOro cBera. Mcmonb3yss KHONKH, BKIIOYWTh TyMaH, IUIOTHOCTh TyMmaHa JOJDKHA
YBEJIMYUBATHCS CIIPaBa HAJIEBO, KJIABUIIIAMU U3MEHATH I[BET TyMaHa.

11. JIBe mpo3pauHbIX MHPAMUIbI JBUKYTCS MapaljieNIbHO IO KOCUHYCOUE OT CTEHKHU JI0
cTeHKH. [IpW ABMKEHHH BJIEBO CIICHY OCBEIIACT MCTOYHUK KPAaCHOTO PAcCEesHHOTO CBETa, IMpU
JIBUKEHUH BIPABO — UCTOYHUK (POHOBOTO 3€JIeHOro cBeTa. MICTOYHHMK cBeTa HaXOJIUTCS BHU3Y
CIpaBa.

12. JIBe nmpo3pauHbIX cepbl IBUKYTCA NapauIeTbHO M0 OKPY>KHOCTHU B TuIocKocTH XOZ.
[Tpu ABMYKEHHMM TIO YaCOBOM CTPEINKE CIIEHY OCBEIAeT MCTOYHHUK KPACHOTO PAcCESHHOIO CBETA,
IIPU IBMKEHUU [TPOTUB YaCOBOM CTPEJIKU — UCTOYHUK (POHOBOTO 3€JI€HOr0 cBeTa. McTouHuk cBeTa
HAXOJUTCSI BHU3Y CIIPaBa.

13. Ha cuene n3o6paxkeHo 2 nupamMubl, KOTOPbIE BPALIAIOTCS MO TaliMepy BOKPYT CBOEH
ocu. CiieHy OCBEUIal0T 2 TOYEYHBIX HICTOUHUKA CBETA: KPACHBIH U 3€JIEHBIH, y OJJTHOTO U3 KOTOPBIX
koa(ddurmenT 3aryxanus pasex 0.5.

14. Ha crene nzo0pakeHo 3 yalfHUKa, KOTOPBIE BPAMIAIOTCS MO TaliMepy BOKPYT CBOEH
ocu. CrieHy OCBEHIalOT 2 TOYEYHBIX MCTOYHUKA CBETA: 3€JICHBIM M CHUHHI, OHU HAXOASTCS B
NPOTHBOIOJIOKHBIX yTJIaX CUEHBI, U UX KOXPPHUIMEHT 3aTyXaHHs pa3inyaeTcs B 2 pasa.

3a4eTHO-3K3aMEeHAlMOHHBbIC MATEPHAJIBI A1 IPOMEKYTOYHOM ATTeCTAHN
Bonpocsl 111 NOATOTOBKH K 3a4€Ty

HcTopus pa3BUTH KOMIIBIOTEPHOU rpaduKu.

Bunasl komnbroTepHoii rpaduky.

ANTOpPUTMBI BBIYEPUYUBAHUS OTPE3KOB. AJITOPUTM T'€HEpalMUi OKPYKHOCTH.

PactpoBas pa3BepTka MHOTOyroiabHUKOB. OCHOBBI METO/IOB YCTPAHEHUS CTYIEHUATOCTH.

[TpocToii MeTo1 ycTpaHEeHHs! IECTHUYHOTO 3P deKTa.

5. JIBymepHoe otceueHue. Anroputm otcedeHus Caseprnenna-KosHa, OCHOBaHHBIN Ha
pa30neHnu OTpe3Ka.

6. JIByMepHBIii anroput™ pa3OueHus cpeaHeit Toukoil. Anroputm Kupyca-beka.

7. BuyTpennee u BHeurHee otceueHue. Onpenenenre Gakra BHITYKIOCTH MHOTOYTOJIbHUKA
U BBIYMCJICHHE er0 BHYTPEHHUX HOpMaiel. Pa3OneHne HeBBITyKIIbIX MHOTOYTOJIbHUKOB.

8. TpexmepHoe oTceueHue. TpeXMEpHBI anropuT™M pa3OUEHHs CpeTHE TOUKOA.

9. Tpexmepnslii anroputm Kupyca-beka. Omnpenenenue BBITYKIOCTH TPEXMEPHOTO Tena U
BBIYMCIICHHE BHYTPEHHUX HOpMaJIe! K €ro rpaHsaM. Pa3pe3anue HEeBBITYKIIbIX TEl.

10. Otceuenne MHoOroyroipHuKOB. IlocienoBaTenbHOE OTCEYEHHE MHOTOYTOJBHUKA —
anroputMm Cazeprienaa-XoKMeHa.

11. HeBsinykiible oTcekaromye odiaactu — anroputm Beitnepa-A3zeprona.

12. 3amava ynaNeHWs HEBHIUMBIX JIMHAA W TIOBEPXHOCTEH. AJTOPUTM  ILIABAIOIIETO
TOPU30HTA.

13. Anroputm Beiinepa-AzepToHa 11 yaaleHUs HEBUIUMBIX TUHUN U TTIOBEPXHOCTEH.

14. Anroput™, ncnoab3yomuil z-0ydep. AIropUTMBL, HCIIOIB3YIOIINE CITUCOK IPUOPUTETOB.

15. AiropuT™MBl TOCTPOYHOTO CKaHMPOBAHUSA. AJTOPUTM IOCTPOYHOIO CKAHWPOBAHMUS,
UCTIONB3YIONIH Z-0ydep.

16. IIpocras Moaenp ocBemieHus. 3akpacka MeTo1oM ['ypo. 3akpacka Donra.

NS



17. Ilpo3paunocts. Tenu. Paxrypa.

18. I'noGanpHas MOJIEITb OCBEIICHUS C TPACCUPOBKOH Jrydeil. [IBeT.

19. OcHoBsI (hpaxTanoB: oOpaTHas CBA3b U UTepanus. OCHOBHBIE THIIbI IPOLIECCOB 00PATHOM
cBs13u. [1o60uHBIi 3D EeKT MaTbIX BOZMYIIIEHUH.

20. Knaccuueckne (Qpakransl u  camomomobue. MuoxectBo Kanropa. @pakrainsl
CeprnuHCKOoro.

21. Kpusas Koxa. Kpussle, 3amonustomnye noBepxHocts. @pakraabHbIe KPUBBIE U PEKYPCHUH.

22. MuoxectBa Xromus u ManaenpO0pora M UX KOMIIBIOTEpHOE IMocTpoeHue. Yucio
OeiireHb6ayMa U €ro yHUBEpPCaIbHOCTD.

23. OpakranbHas rpaguka. KoaupoBanue u300pakeHMM C  IOMOLIBI  IPOCTHIX
npeoOpaszoBanuii. dpakranapHOe cxxaTHe n3oopaxkenus. IFS-¢ppakransl. JlekoaupoBanue
CKaThIX U300paKeHUH

Ilepeyenb KomMmeTeHUMd (YACTH KOMIIETEHUHH), TPOBEPSieMbIX OIEHOYHBIM
CpeACTBOM
UJ-3.00IK-2 WJ-1.0T1IK-3  WJ-2.01K-3  UJ-1.IIK-4
UJ-2.TIK-4 UJ1-2.TIK-6 UJ1-3.TIK-6

4.2 Meroau4ecKkue MaTepHaJibl, ONpeNe/sionie NPpoueaypbl OLCHNBAHUS 3HAHMM,
YMeHHii, HaBbIKOB M (WJIM) ONbITA [IeATeJbHOCTH, XAPaKTePHU3YIOIIUX 3Talbl
(popMupoBanus KOMIETEHIMI

Mertoanyeckue peKoMeHAalNH, ONpeAe/solnue Npoueaypbl OleHNBAHUS TECTOB:

Tect npoBoautcs onnaiin B cucteme Moodle umu Google DoOCS u orpanu4eH 1o BpeMeHH.
Ha cnmauy Tecra nmaercst AB€ MONBITKH. T€CT CUMTAETCA YCHEIIHO MPOMJIECHHBIM €CIIH CTYJIEHT
IIPaBWIBHO O0TBeTHII Ha 70% BOIpPOCOB.

MeTtoanyeckue peKOMEHJAANMH, OMNpeHe/soNHe TpPoueaypbl ONEHHMBAHHS Ha
KOHTPOJIbHbIE BOIPOCHI:

Omnpoc mpoBoautcss B mucbMeHHOU ¢Gopme B cucreme Moodle wiu Google Docs u
OTpaHUYEH 110 BPEMEHH.

OneHOYHBIE CpEACTBA JUI HWHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3]I0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAUBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEM.

— TIpH HeOOXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISETCS TOTIOJIHUTEIFHOE BPEeMs IS OATOTOBKU OTBETA HA SK3aMEHE;

— MIpH TIPOBEICHUH TPOIIEYPHI OICHUBAHUS PE3yIbTATOB 00YYEHUSI WHBAINIOB H JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHHUUYECKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMH 0COOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH JJIs1 00yUaIOIIUXCS ¢ OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbS
W WHBAJTUIOB TIPOIEypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO JUCIUIUIMHE MOXET
POBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Mponienypa oneHWBaHUS PE3yIbTaTOB OOyUEHHs] WHBAIHMIOB W JIUI[ C OTPAHWYCHHBIMA
BO3MOXKHOCTSIMH 37I0POBbsI 110 AUCIHMIUIMHE MPEIyCMaTpPUBACT MpeaocTaBiIeHne HHpopMaluy B
dopmax, afanTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBBS M BOCTIPUATHS WHPOPMAIIHH:

JInst Il ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€YaTHOW (hopMe YBEINICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIME OTIOPHO-/IBUTATEIILHOTO amiapara:

— B mieyaTHoi hopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.



JlaHHBIN TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [JONMOJHUTEJbHOH Y4YeOHOH JHUTEpaTypbl,
He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JIuTepaTypa:

1. VBapoBa A. B. Anropur™msl KomnbioTepHON rpaduku 1 ux peanuszauus B OPENGL:
yuebHoe mocobue / A. B. VBaposa, B. B. [loakon3un ; M-Bo oOpa3oBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yH-T. - KpacHogap : [KyOanckuii rocy1apcTBEHHbINH YHUBEPCUTET],
2018. — 137 c. : un. - bubmmorp.: c. 135. - ISBN 978-5-8209-1461-4

2. JIxo3ed Xokwmar: Unity B nmerictBuu. MynbruimiargopMmeHHas paspadorka Ha CH.
[Tutep, 2023. — 448 c. ISBN: 978-5-4461-2266-0.

Jns ocBOEHUS AUCUUIUIMHBI MHBAIMIAMU U JTULUAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0POBbSl MMEIOTCA M3/aHUA B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUYHBIX CHCTEMAaxX
«/lanvy u «FOpatimy.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Cenesnes, B. A. KomnbrorepHas rpaduka : yueOHUK U IPAKTUKYM JIJIS1 aKaJEeMHUECKOTO
OakanaBpuata / B. A. Cenesnes, C. A. JIMutpodeHko. — 2-€ u3., ucup. u gom. — M. :
MznarensctBo KOpaiit, 2017. — 228 ¢. — (Cepus : bakanaBp. Axagemuueckuii kype). — ISBN
978-5-534-01464-8. - https://biblio-online.ru/book/9D7BE163-F862-4B3C-9E3A-
B5A54292B74D/kompyuternaya-grafika

2. Tlepemutuna, T.O. Komnbiotepnas rpaduka: yuedHoe nocodue / T.O. [lepemutuna ;
MunnctepcTBo 00pazoBanus U Hayku Poccuiickoit @eneparn, Tomckuii I'ocyaapcTBeHHbIN
Yuusepcurer Cuctem Ynpasinenus u Pagnosnektponuku (TYCYP). — Tomck : Db KonTeHT,
2012. - 144 c. : un.,tabmn., cxem. - ISBN 978-5-4332-0077-7 ; To ke [DnextponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

3. Coxomosa 0. C.Pa3pabotka npunoxenuii B cpeae Delphi : yauebHoe mocobue s
CTyeHTOB BY30B : [B 2 4.]. Y. 2 : KomnonenTs! n ux ucnoaszoBanue / FO. C. Cokomnona, C. O.
Kynesa. - 2-e u3n., crep. — M. : I'opsiuas nunus-Tenexkom, 2013 —
https://e.lanbook.com/book/5195#authors

4. BacunbeB, C.A. OpenGL. Kommeiorepnas rpaduxa / C.A. BacunbeB ; MUHHCTEPCTBO
obpaszoBanusi U Hayku Poccuiickoit ®@eneparnuun, denepanbHOe TOCYAapCTBEHHOE OFOHKETHOE
o0Opa3oBaTelibHOE YUYpeKICHHE BhIcHIero mnpogdeccuonanbHoro obpazoBanus «TamOoBckuit
rOCyIapCTBEHHBI TEeXHUYECKH yHuBepcuter». — Tamb6oB : M3natensctBo ®I'BOY BIIO

«TT'TY», 2012. - 81 c. : un., Tabmn., cxeM. - bubnuorp. B kH.. ; To xxe [DnekTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=277936

5.3. [lepuoauyeckue u31aHusA:
1. ba3wl manneix kommnanuu «Mct Brroy http://dlib.eastview.com
2. Dnekrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPodeccHoHAIbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI
Inexmponno-oubauomeunwvle cucmemol (Ib6C):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrowpneE
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Ilpogheccuonanvrvie 6azvi OaHHbBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypuansr uzgarenascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEIYIIMX 3aMaHbIX HAYYHBIX )KypHaJoB Ha Poccuiickoii
HnaT(popMe Hay4HbIX xypHaioB HOUKOH http://archive.neicon.ru

6. HammonambHas dSnekTpoHHas OuOIMOTeKa (HOCTYm K DJICKTPOHHOW — OuOIHOTEKE
nuccepTanuii Poccuiickoit rocygapcerBeHHoi oubnuoreku (PI'b) https://rusneb.ru/

7.  Ilpesunentckas oubauoreka uM. b.H. Enpriuna https://www.prlib.ru/

8.  basa ganneix CSD KemOpumkckoro rientpa kpucramtorpadpudyeckux ganasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. VYuuBepcurerckas nuadopmannronnas cucrema POCCUS http://uisrussia.msu.ru

arwbdE

HHd)OpMaL;MOHHble Cnpaeo4Hble CUCNIEMDbL

1. KoncynwsranT [Imtoc - cripaBodHast mpaBoBasi cUCTEMa (JIOCTYII TI0 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcuvl c60600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. denepanpHbiii moptan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

5. Hudopmannonnas cucrema "EqnHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexius nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocy1apcTBEHHOrO MHCTUTYTa pycckoro s3plka UMeHH A.C. Ilymknuna
"OO6pa3oBanue Ha pycckoMm' https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(popMaMOHHBIN opTan "Pycckuil si3pIk" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu ¥ SHIUKIJIONIEUH http://dic.academic.ru/;

11. ObpazoBatenbHbIi TOpTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit @enepanuu’. Bornpocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbie s1eKkmponHble 00pazosamenvHvle U UHGOpMayuoHuvie pecypcovl Kyol'y

1. DOnexrponHsii kKatasor Hayunoit oubaunorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHas 6MOIMOTEKA TPYNOB yueHbIX Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIHHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru
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4. baza y4yeOHBIX MJIAHOB, Y4€OHO-METOANYECKIX KOMIUIEKCOB, IyOIUKAIMi U KOH(epeHIni
http://infoneeds.kubsu.ru/

5. bubmuorexka nHPpOPMAIMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB AOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DNEeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHl Kadeapbl THPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro xkypHanma "IIIKOJIBHBIE T'ObI"
http://icdau.kubsu.ru/

6. MeTOquecxue YRa3anust J1JidA oﬁyqamumxcn nmo OCBOCHHIO
AUCHUILIUHBI (MOXYJIs1)

Ilo kxypcy mnpenyCMOTPEHO NpPOBEINCHHE JIEKLUMOHHBIX 3aHATHH, Ha KOTOPBIX JacTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM Marepuaj. B XoJe JEeKUMOHHBIX 3aHATUH pa3Ouparorcs
CBOMCTBA, METOJbl U COOBITHSI OCHOBHBIX 3JEMEHTOB MOOWIBHOTO IPOrpaMMHUPOBAHMI,
IPUBOJATCS IPUMEPBI UX MCIIOJNb30BaHMsSI, IPOBOJUTCS aHAIU3 HamOOJee paciHpOoCTPaHEHHBIX
omnook peanusauuu. [locne npocaymMBanus JIEKIUU PEKOMEHYETCs BBIIOJIHUTh YIIPaKHEHMS,
NPUBOIMMBIC B ayJUTOPUH JUISI CAMOCTOATEIBHON pabOTHI.

Ilo xypcy npeaycMOTpeHO IpoOBeAEHUE JaOOpaTOPHBIX 3aHATHH, HAa KOTOPBIX JaeTcs
NPUKIAJHON CHCTEMaTH3MpPOBAHHBIA Marepuaid. B xome 3aHATHil pa3duparoTcs TOTOBBIC
IPOTrpaMMHBIE NPUIIOKEHHSI UCIIOJIB3YIOIINE CBOMCTBA, METO/bI U COOBITHS OCHOBHBIX OOBEKTOB
CBII Delphi, a taxke mpuBousTCS MpUMEphl pa3pabOTKH MPOrpaMMHBIX Tpuiioxkenuit. [locne
3aHATHA PEKOMEHAYETCS BBIIOJIHUTH YNPAXHEHWs, IPUBOAMMBIE B ayJUTOPUU IS
CaMOCTOSITENILHOIN paOOThI.

IIpu camocrosTenbHON paboTe CTYAEHTOB HEOOXOAMMO U3Y4YUTh JIUTEPaATypy,
IIPUBE/ICHHYIO B IIEPEYHSX BBILIE, JJI1 OCMBICIEHUS BBOAUMBIX IOHITUN, aHAIN3a [IPEJI0KEHHBIX
HOJXO/I0B U METO/0B pa3paboTKu mporpamm. PazpabateiBasi pelieHre HOBOW 3aJau, CTYACHT
JIOJDKEH YMETh BbIOpaTh 3(EeKTHBHBIE W HaJICKHbIE CTPYKTYPHI JAaHHBIX Ui TpPEACTaBICHUS
UH(pOpMaLNK, 10100paTh COOTBETCTBYIOIINE AITOPUTMBI Ul UX 00pabOTKH, yuecTb CIELUPUKY
A3bIKa IPOTPaMMHPOBAHUS, HA KOTOPOM OyZET BblNoJHEHa peanu3anus. CTyIeHT 10JKEH YMETh
BBINOJIHATh TECTUPOBAHME M OTJIAJKYy aJrOPUTMOB PELICHMS 3ajau C LEeNbi0 OOHApy)XeHus, U
YCTPaHEHUS B HUX OIMIMOOK.

BaxneilmuM 3TanoM Kypca SIBIS€TCS CaMOCTOsITeNIbHas pabora mo aucuuiuinHe. B
IpoIecce CaMOCTOATENBHOW paboOTHl CTYJAEHT MPHOOpPETaeT HABBIK CO3JAaHHS 3aKOHUEHHOTO
IIPOrPaMMHOTO MPOAYKTA.

B ocBoeHMH TUCHMITIMHBI MHBAIMAAMU W JIMLAMH C OTPAaHUYEHHBIMU BO3MO>KHOCTSMU
3/10pOBbsl OOJIBIIOE 3HAYEHHE HMMEET WHAMBMyallbHas ydeOHas pabora (KOHCYJIbTAlUM) —
JIOTIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepHaia.

WnpuBuayanbHble KOHCYJNBTALMM IO MPEIMETY SIBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM MHJIMBUYaTU3allii O0yUYEHHS U YCTaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4arollMMCsl HMHBAJIUIAOM WM JIMLIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.

7. llepeueHb HHGPOPMAIMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IPH
OCYIIECTBJIEHHH 00Pa30BaATEJbHOI0 MPOLECCA MO JUCHHUIINHE (MOTYJIIO)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH A

— [IpoBepka noMamHux 3aJaHui U KOHCYJIbTUPOBAHHUE IIOCPEACTBOM 3JIEKTPOHHOU MOYTHI.

— Hcnonp3oBaHue 3JIEKTPOHHBIX MIPE3EHTALMN PY MPOBEIECHUH JEKIIMOHHBIX 3aHATHI

- Cuctema MOODLE

- [IpoBepka noMaIHuX 3aJaHuii U KOHCYIbTHpoBaHue nocpeacrsom DONC KyoI'y
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7.2 IlepeyeHb JIMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPAMMHOIO

obecrnieyeHUst
OpenOffice

Komnunstop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 wnu Kitty 0.76
WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
®peitmBopk Django
Firefox, mo0as Bepcus

Putty, mrobas Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcus
2020-06+

[Tnarun Remote System Explorer (RSE) ans
Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

8. MarepuajbHO-TeXHHYECKOE o0ecnevyeHne Mo JUCHUIJINHEe (MOIYJII0)

HaunmMenoBanue yueOHON ayIUTOPHH, €€ OCHAIIICHHOCTh

No Bun pabor
000py/I0BaHUEM U TEXHHUUYECKUMU CPEACTBAMU OOYUECHHUS
1. JlexuroHHBIE 3aHATUA Aynuropus, YKOMIUIEKTOBaHHAas CHEUaIU3UPOBAHHOMN
MeOeNIbI0 U TEXHUUECKUMH CPeJICTBAMU 00yUeHHSI
2. JlaGopaTtopHsbie 3aHITHS | AynuTopus, YKOMIUIEKTOBAHHAS CIIELIMATM3UPOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, MPOSKTOPOM, IPOrPaMMHBIM 00ecTieYeHuEM
3. [TpakTrueckue 3aHITHS | AyAUTOpHS, YKOMIUIEKTOBAaHHAs CHEeUaTIN3UPOBAaHHON
Me0ebI0 U TEXHUYECKUMU CPEICTBAMHU 00yUYEeHUS
4. I'pynmoBeie Aynuropus, YKOMIIJIEKTOBaHHAs CHeLUaTU3UPOBAHHOMN
(MHIMBUAYATLHBIC) MeOenpl0 M TEXHHYECKHMMH  CPEICTBAaMH  OOYy4YeHUs,
KOHCYJIbTallu1 KOMITbIOTEPaMHM, MPOrpPaMMHBIM 00ecriedeHueM
5. Texkyumii ~ KOHTpOJIb, | AyauTopus, YKOMILJIEKTOBAaHHAS CHeUaIu3UupPOBAHHOMN
IPOMEXYTOYHAs MeOeNnpl0 M TEXHUYECKUMH  CpeACTBaMU  OOydeHHs,
aTTecTanus KOMIBIOTEPAMH, POrpaMMHBIM 00ecliedeHHEM
6. CamocTosrenbHas Kabuner mms caMmocTtosTenbHOH  paboThl, OCHAIEHHBIN
pabota KOMITBIOTEPHOU TEXHUKOM C BO3MOYKHOCTBIO TOJKIIOUEHHUS K

cetn «lHTEpHET», NMPOrpaMMON JKPAaHHOTO YBEJIHWYEHUS U
00€CTeUeHHbIH AOCTYNIOM B 3JEKTPOHHYI HH(OPMAIOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: Konkperusamnus ayautopuii 1 ux ocHamienue onpeaenserca OITOIIL.
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